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I. BIOFiZiKA. BIOKIMYA.
BIONANOTEXNOLOGIYA

BIOPHYSICS. BIOCHEMISTRY.
BIONANOTECHNOLOGY

Mammadova N.Z.

Baki Déviat Universiteti, Azarbaycan
Qasitmov O.K.

AMEA Biofizika institutu, Azarbaycan

FIBROIN ZULALININ MONOTOBOQOLIRININ
MAYE-QAZ SORHODINDD BAS VERON
KONFORMASIYA DOYiSiKLIKLORI

Elm inkisaf etdikca genis tatbiqlara malik olan biopolimerlardan
biri da ipakdir. Bombyx mori baramalarinda alinan ipayin markazin-
do fibroin, onun atrafinda ise yapisqanabanzar serisin yerlasir. Bara-
malarin markazinda yerlagan fibroin 6z bioloji uygunlugu va bioak-
tivliyi sayasinda ipaya genis tatbiq sahasi verir. B.mori ipak liflarinin
gorilma giicii 740 Mpa-dir. Bu xiisusiyyat naticasinds ipak fibroinin
hiiceyralarin ve toxumalarin tadqiqindaki tatbiqlari getdikcoe daha da
artir. ipak fibroin hidrogellarin, miixtalif saffaf tabagalarin, lifli siin-
garlarin, borularin, nazik tebagalarin, mikrotabagalarin hazirlan-
masinda istifads olunur [1, 2]. KSV-Nima Langmuir cihazinin kdmayi
ilo sath tezyiqina nazarat etmakls fibroin ziilalinin monotabaqgalari
alinmis va molekullararasi masafadan asili konformasiya dayisiklik-
lori todqiq edilmisdir [3]. 2 dévrli baryer harokati eksperimentin-
dan alinan naticaya asasan baryerlarin sixilma halindan avvalki va
sixilib maksimal sath tazyiqina catdiqdan sonra genislanarak avvaki
hala ¢atan zaman anindaki sath tazyiqi tist-lists diismasini demak
olar. Bundan slave olaraq alinan naticaya asasan eyni bir qrafikda
ham gaz, ham maye, ham da bark fazaya uygun hissa gorilmiisdiir
(Sakil 1.b).
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Sakil 1. a) BSA ziilalinin; b) fibroin ztilalinin molekullar qaz faza-
sindan monolay fazasina kecidi

Sakildan goriindiiyli kimi, molekullar qaz fazasindan monolay
fazasia kegid zamani iki regionda (4000-2200 A% va 2200- 1000 A?)
konformasiya deyismasi miisahide olunmusdur. Miigayisa {lg¢iin bu
eksperiment globulyar ziilal olan albuminls da aparilmisdir ($akil 1.a).

Struktur dayisikliklari fibroin ziilalinin monotabagasini
kvartz tizarina kecirmokloe dairavi dixroizm vasitasi ile todqiq edil-
mis vo gostarilmisdir ki, maye-qaz serhadinds ziilalin aqreqasiyasi
bas verir. Malumdur ki, organizmda bir ¢ox hallarda sarbast ikiva-
lentli metallar (Fe Cu?*, Cu Cu?*va s.) amiloid tipli agreqatlarin yaran-
masini stimulasdirir. Bu maqsadle sath tazyiqini izlomakls, fibroin
zlilali monotabagasinin amals galmasi zamani Cu?* ionlarinin ziilal
aqreqasiyasina tasiri tadqiq edilmisdir (Sakil 2).
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Sokil 2. SF va SF:Cu?* (1:1) tarkibli monolaylarin kompres-
sion (sixilma) eksperimenti vasitasi ilo alinmasi



Zamandan asili eksperimentlar gostarir ki, Cu?*ionlari fibro-
in/Cu?* (1:1) halinda fibroinin aqreqasiya siiratini artirir, ona gore
da sath tezyiqinin artimi taqriban 17 daqiqe tez baslayir.

ddabiyyat

1. Suzuki S., Rayner C.L., Chirila T.V. Silk fibroin/sericin native
blends as potential biomaterial templates. Advances in Tissue
Engineering and Regenerative Medicine. 2019, v.5, Ne 1, p.11-
19.DOI: 10.15406/atroa.2019.05.00093.

2. Koha L.-D., Chengb Y., Tenga Ch.-P, Khina Y.-W.,, Loha X.-]., Teea
S.-Y, Lowa M,, Yea E., Yua H.-D., Zhangb Y.-W,, Hana M.-Y. Structu-
res, mechanical properties and applications of silk fibroin ma-
terials. Progress in Polymer Science. 2015, Issue 46, p.86-110.

3. Asakura T, Miller.T. Biologically Ispired system. Biotechnology
of silk. 2014, v.5, p.71-73.

Mammadova N.Z.

Baki Dévlat Universiteti, Azarbaycan
Qasitmov O.K.

AMEA Biofizika institutu, Azarbaycan

FIBROIN ZULALININ AQREQASIYASINA Au
NANOZORRACIKLARININ TOSIRI

Bombyx mori barama qurdu néviindan alinan ipak fibroin (iF)
biotexnologiyada an ¢ox istifads edilan ziilallardan biridir [1, 2]. IF
ylksak bio-uygunluga va miikemmal mexaniki xilisusiyyatlara ma-
likdir. Géstorilmisdir ki, IF mahlulda ziilal aqreqatlar1 amale gatirme
xiisusiyyati var. IF-nin aqreqasiya xiisusiyyatlari bu ziilalin Alzheimer
xoastaliyi, Parkinson xastaliyi va digar yasla slagali pozgunluqglarla
alagadar amiloid meydana galmasini 6yranmak tli¢iin yaxsi bir model
ola bilacayini gostarir. Fibroin ziilalindan alds edilmis mahlul vasitasi
ilo monolay alinmisdir ve Au nanozarraciklarinin bu monolaya neca
tasir etdiyi arasdirilmigdir. Monolay almaq li¢lin bir ne¢s metod var.
Cokdiirtlms tisulu kimi: molekulyar siia epitaksiyasi, mahluldan ad-
sorbsiya, termal buxarlandirma, Langmuir-Blodgett texnikasi.

Monolaylarin Langmuir-Blodgett texnikasi ile alinmasinin bir
sira Ustiin cahatlari var: Monotabaga galinligina daqiq nazarast, mo-
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notabagalarin genis araziys homogen depozisiyasi va dayisan tabaqga
tarkibli ¢oxqath kompazisiya [3]. KSV Nima Langmuir - maye-qaz
fazasinda monotabaga alinmasina, KSV Nima Langmuir Blodgett isa
ham monotabags, ham da bu tabaganin bark qaliglarin {izarina axi-
dilmasina imkan verir. Hal-hazirda maye-qaz sarhaddindas ziilal mo-
notabagqpolarini aliriq. Seth tazyiqi 6lgmakls bu tebagada bas veran
struktur dayisikliklarini tadqiq edir. Tacriibanin keyfiyyatini yaxsi-
lasdirmaq ti¢lin laboratoriyada kompiiterla idara olunan spris nasosu
diizaldilmisdir. Bu da ziilal mayesini istonilon migdarda ve miiayyan
olunmus stiratla fazaya daxil edilmasina imkan verir. Konformasiya
dayisikliklarini miixtalif temperaturlarda miisahids etmak ticiin ci-
haza termostat qosulmusdur.

“ ° /.
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Sokil. a) AuNP/SF miixtalif nisbatli qarisiglardan alinmis monolay-
larin sath tazyiqinin zamandan asililigi b) AuNP/SF miixtalif nisbatli qari-
siglardan alinmis monolaylarin sath tezyiqinin maksimumlarinin birlasma
ardicilhig

SF (silk fibroin) ve GNP (gold nanoparticle) konsentrasiya-
lar1 miivafiq olaraq 1:50, 1:100, 1:200, 1:400, 1:800, 1:1600 olan
eksperimentlar “Probe for balance” olaraq “Wilhelmy” secilmisdir
(perimetri 20.200 mm), trough olaraq small (V=3000 uL), subpha-
se olaraq pH=7.0 olan fosfat buferi, otaq temperaturunda ekspe-
riment aparilmisdir (Sakil). Compression methot olaraq constant
rate compression, Barrierlorin harakat 3 mm/min, SF-in subp-
hase-a daxil olma siirati 10 step/san segilorak aparilmisdir. Eyni
parametrlarla substance olaraq SF gotiirilmiis (0.043ul) va eks-
periment yeniden aparilmisdir. GNP daxil olan va olmayan eksperi-
mentlar natica olaraq farqlilik gdstermisdir. Miiayyan olunmusdur
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ki, AuNP/SF nisbati 1/50 oldugda, bu monolayda zamandan asili
olaraq sath tozyiqi maksimal olur (Sakil). Bu natice siibut edir ki,
molekullarin bir-birina qarsiliqh tasiri AuNP/SF=1/50 nisbatinda
olan monolaylarda daha ytksakdir.

ddabiyyat

1. Vepari Ch., Kaplan D.L. Silk as a Biomaterial. Progress in Polymer Scien-
ce. 2007, v.32, Ne8-9, p. 991-1007.

2. Suzuki S, Rayner C.L., Chirila T.V. Silk fibroin/sericin native blends as
potential biomaterial templates. Advances in Tissue Engineering and
Regenerative Medicine. 2019, v.5, Nel, p.11-19. DOI: 10.15406/ate
roa.2019.05.00093.

3. Asakura T, Miller.T. Biologically Ispired system. Biotechnology of silk.
2014, v.5,p.71-73.

Sharifi S.A., Dizaj S.M., Ahmadian Sh.,
Ahmadian E.A., Gharehbagh FJ.

Tabriz University of Medical Sciences, Iran
Khalilov R.I.

Baku State University, Azerbaijan

PREPARATION AND ASSESSMENT OF RUTIN
NANOPARTICLES AS AN ANTICANCER AGENT
AGAINST HN5 CELL LINE

The reports show that rutin has good potentials as antican-
cer agent; however, rutin has poor bioavailability due to its low aqu-
eous solubility. The present study aimed to prepare and study phy-
sicochemical properties as well as the anticancer activities of rutin
nanocrystals (RNs). RNs was prepared via ultra-sonication method.
The prepared nanocrystals then were physic-chemically characteri-
zed by the conventional techniques. The cytotoxic effect of RNs and
free rutin on HN5 head and neck squamous carcinoma cell line was
assessed. Cells were also exposed to rutin and RNs to determine the-
ir effects on expression of caspase-8, -9, Bcl-2 and Bax genes. The pre-
pared RNs with mean particle size of 75 * 0.16 nm and quasi-sphe-
rical morphology. Rutin exhibited no significant cytotoxic effect on
HNS5 cells to 2000 uM. However, RNs displayed cytotoxic effect with
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IC50 <31.25 pM (p< 0.05). RNs had cytotoxic effect 100 times more
than rutin on HN5 cells. The expression of Bcl-2 mRNA was signifi-
cantly decreased in presence of RNs compared to the control group
(p< 0.05). The increase in Bax/Bcl-2 ratio was revealed within IC50
concentration of RNs. Our results confirm that the anticancer effect
of RNs is significantly more than rutin. The activation of the mito-
chondria-dependent apoptotic pathway of RNs occurred via modu-
lation of Bcl-2 and Bax expression. These results suggest that RNs
may be useful in the development of a cancer therapy protocol.

References:

1. Dziedzic A., Robert K., Robert D.W.,, Marta T., Elena M.V., Marcello
[. Flavonoids Induce Migration Arrest and Apoptosis in Detroit
562 Oropharynx Squamous Cell Carcinoma Cells. Processes 9.
2021, Ne 3, p.426.

2. Gutiérrez-Venegas G., Sdnchez-Carballido M.A., Suarez C.D., 6mez-
Mora J.A., Bonneau N. Effects of flavonoids on tongue squamous
cell carcinoma. Cell biology international. 2020, v.44, p.686-720.

Axvri16exos H.U., Hoadyanaesa CIK.
Kbvi3bL10pduHckuli yHugepcumem umeHu
Kopkeim Ama, Kazaxcmau

POJIb ®PEPMEHTOB B PABPABOTKE
BUOJIOTUYECKHUX CEHCOPOB

Knro4yeBbIM MOMEHTOM B MEAUIIMHCKOM JUArHOCTHKE, 3KOJIO-
TMU M IUILEeBOU NPOMBIIIJIEHHOCTH SIBJSIETCS HEOOXOAUMOCTD Jie-
TEeKTHPOBAaHUsI U U3MepeHNs KOHLeHTPALUH BelleCTB, IPUPOJHBIMU
CEeHCOpaMH KOTOPbIX ABJISAIOTCS pepMeHThI (61MOCEHCOPHAsT TEXHOJIO-
rusi). Pasapa6oTka 6M0CeHCOpPOB - KpaiiHe TPyl0eMKHU npoliecc. Pas-
paboTka U co3jilaHre My/JbTUPEPMEHTHBIX CUCTEM U GHOPEeaKTOPOB
ewle 6osiee CJOXKHBIN Mpolecc. He Bce BelecTBa MOXKHO HENocpes-
CTBEHHO JIeTEKTUPOBATh C IOMOLLbIO TOJIbKO 0JiHOro pepMeHTa. MHO-
rja TpebyroTco [1Ba, a TO U TpU pepMeHTa. Kpome Toro, ofHOBpeMeH-
HOE JIeTEKTUPOBAHUE HECKOJIbKUX BEIeCTB SIBJSETCS He0O6X0AUMOH
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3aj/ja4yelt co3gaTtesiel aHaan3aTopoB. Co3/jaHue NPUOOPOB — aHa/IU3a-
TOPOB, CIIOCOGHBIX MHOTOKPATHO B TeYEHHE [JIUTETbHOTO BpeMEHHU
HCII0JIb30BATh [1JIs1 ONpe/ie/IeHUs] BELeCTB, SIBJISETCS aKTyalbHOU 3a-
Jlayel B HaCTosillee BpeMsl.

Haun6oJiee BakHbIN 3Tan pa3paboTKH GHOCEHCOPOB — HAJ|JIEXa-
masg UMMOOWIM3aus GpepMeHTOB HA TBEPABIX HOCUTEJAX (IO I0XK-
Kax). B HacTosilee BpeMs CyI[eCTBYIOT /iBa OCHOBHbBIX HalPaBJIEHHUS 10
croco6am UMMOOUIM3aUU GepMEHTOB MPU CO3JjaHUH 6HOCEHCOPOB:

e Xumuueckas MojudUKanusa MoJieKysa GpepMeHTa C IepeBoJOM
€ro B HepaCTBOPHMMOE COCTOSIHHUE.

e  ®dusnyeckass UMMoOUIN3aIKs GepMeHTa HA UHEPTHBIX MaTPH-
[jaX TaKUX, KaKk KpaxMaJl, IoJUaKpUIaMU/IHbIN Tesib U T.J. UIU
IIPOCTO MeXaHWYECKU 3axBaT pepMeHTa B JUAJIU3HYIO TYEHKY
[1, c.825-829; 2].

B o06oux ciy4asx CBOMCTBa UMMOOWJIM30BAaHHOTO depMeHTa
OTJIMYAIOTCS OT CBOMCTB pepMeHTa B CBOGOJAHOM COCTOSIHMH. Hamu
pa3paboTaH HOBBIM CIOCO6 UMMOOHUIN3AMH PEPMEHTOB, IPU KOTO-
pPOM MMMOOWJIN30BaHHbIN GepMEHT HAXOJUTCA B MPAKTUUECKH He-
MOAUPUIIMPOBAHHOM, QYHKIMOHAIBbHO-aKTUBHOM COCTOSIHMM [3, C.
29-45; 4, c. 62-69]. CymHOCTb CrIoco6a 3aKJII0YAeTCI B CIEAYIOLIEM:
Ha TBepAyl MNOJJIOXKKY HAHOCHUTCS TOHKOIJIEHOUYHBIA MUKPOSUEU-
CTbIY NOJIMMEPHBIM HAHOMaTepHasl, COCTOALAN U3 TPOTHUBOIOJIOKHO
3apsDKEHHBIX TIOJIMAJIEKTPOIMTOB. MeX/y CI0SIMU HAHOMOKPBITUS
HaXOJATC MHUKPOKAICYJIbl U3 3TUX e IMOJIM3JIEKTPOJUTOB, COED-
»Kauiue GyHKIMOHA/IbHO-aKTUBHbIE MOJIeKy/Ibl pepMeHTa. HaHoC/i0U
MOJIM3JIEKTPOJIMTHOTO MOKPBITUSA MPOHULIAEMBI JI1 HU3KOMOJIEKY-
JITPHBIX BEILeCTB, TAKUX KaK CyOCTPaThI (IeTEKTHPYEMOE BELECTBO),
Y HEMTPOHHUILIAEMBI JIJIsT MaKpPOMOJIEKYI, B HAllIEM cJiy4ae - pepMeHTOB.
[IpenMy1ecTBa TaKOro Coco6a UMMOOUJIM3AIMH B IEPBYI0 OYePeb
B TOM, YTO B MHUKpOKarcysax ¢pepMeHTbl HaXO/IATCS B paCTBOPUMOM
COCTOSIHUM U WX CBOMCTBA MaJIO OT/IMYAIOTCH OT CBOMCTB CBOGO/HO-
ro ¢epMeHTa, YTO MO3BOJISET MOJIb30BAaThCS U3BECTHBIMU JIUTEPA-
TYPHBIMH JaHHBIMH O (epMeHTaX. HOBBIM MOJM3JIEKTPOJUTHBINA
HaHOMaTepuas MO03BOJIIET OTHOCUTEJIbHO JIEFKO CO03/jaBaTh MYiJlb-
TUdepMEHTHbIE CUCTEMbI U GMOPEAKTOPhL. MeTo1 KMMOOUIN3AIUU
¢$bepMeHTOB MaJsio OTJIMYAETCS OT MEeTO/Aa WHKAICY/ISLUNA C TpUMe-
HEHUEM MEeTO/I0B GUOMUHEpPaTIM3alUH U, YTO BECbMa CYLIECTBEHHO,
e/InHOO6pa3eH /11 MHOTuX pepMeHTOB [5, c. 4558-4576].

HayuyHas 1esp HalluMX HCCAeJOBAaHUWA COCTOMT B CO3JAaHUU
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MyJbTHEePMEHTHbIX CUCTEM U 6MOPEaKTOPOB Ha OCHOBE HOBOI'O MU-
KpOSIYeUCTOro NoJIMMepHOro HaHOMaTepHaJa.

Jl1s1 pellleHUs TOCTaBJeHHbIX HAyYHbIX 33/la4 Ha IEPBOM 3Ta-
e NpoeKTa ObLIM MPOBeJEeHbl UCCIe[J0BaHUS KaTaJIUTUYECKOH aK-
TUBHOCTH $pepMEHTOB ypeasa U NepoKCHAasa XpeHa, 3aKJII04eHHbIX
B TpeX, ISATH U CEMHUCIOWHbIE MOJIM3JIEKTPOJIUTHBIE MUKPOKAIICYJIbI.
[lokazaHo, YTO aKTUBHOCTb GepMEHTOB 3aBHMCUT OT 3HaKa 3apsja
BHYTPEHHEeH MOBEPXHOCTH MOJIM3JIEKTPOJUTHON 060104KH, KOHTAK-
TUpYIOILLEeH ¢ GepMEeHTOM, U MaJIo 3aBUCUT OT KOJIMYECTBA CJIOEB I0-
JIN3JIEKTPOJIUTHON 060/104KU (/151 3-7 CJIOMHBIX KaIlCyJl pas/indus
KaTaIMTUYECKON aKTUBHOCTU (pEepMEHTOB B Npefiesiax OMIHUOKH IKC-
nepuMeHTa). [loTeHIIMOMETPHUYECKUM MEeTO/OM I0Ka3aHO, YTO MH-
KaIcyJMpOBaHHbIN GepMeHT ypeas3a, KOHTaKTUPYIOLHN C TOJIU3JIeK-
TPOJIUTOM IMOJIUCTUPOJI CYbGOHAT (06pa3yoIUil BHYyTPEHHUN CI0U
MHUKPOKAICYJbl U UMEIOUIMNA OTPULIAaTebHbIN 3apsij), OblI CIOCOOEH
JleTEKTUPOBATh COGCTBEHHBIN CyOCTPAT MOYEBHHY B AMANIa30HE KOH-
neHtpanui 2x10*M-102M. CnekTpodOTOMETPUYECKUM METOA0M
NI0Ka3aHo, YTo ¢pepMeHT NepoKCcH/ia3a XpeHa, UHKAICYJIMPOBAaHHbIH B
MUKPOKAIICYJIbI C OJIOXKUTEJIbHO 3apshHKeHHOW BHyTpeHHel 060J104-
KOH ([TOJIM3/IEKTPOJIUT MOTUAIUIAMUH FHAPOXJIOPU) UMEET JIy4llee
CPOJZICTBO K Cy6CTpaTy NMepPOKCUY BOJOPOJA U 06/1a/laeT KaTaJlUTH-
YeCKOM aKTUBHOCTBIO NPHMEPHO B /iBa pas3a Bblllle, 4eM QpepMeHT B
karncysnax [1CC/ITAAT /TICC.

Bbu1M M3y4eHbl HEKOTOPbIE KaTaTUTHYECKHE XapaKTePHUCTUKU
6udepMeHTHON cMCTeMBI ypeasa-liepoKcu/a3a xpeHa. ITU JiBa dep-
MeHTa ObIM MHKAICYJMPOBaHbl B OJHU U Te e MHKPOKAICY/bl C
YHCJIOM CJIO€EB 5 M 3HAKOM 3apsi/ia NOJIU3JIEKTPOIUTA (-), KOHTAKTUPY-
toiiero ¢ ¢pepmeHTaMu. [loTeHIHOMETPUYECKHUM U clIEKTpodoTOMe-
TPUYECKUM MeTO/IaM{ NI0Ka3aHo, YTO 3TH GpepMeHTbI CIOCOOHBI [100-
YepesHO AeTeKTUPOBATh COGCTBEHHBIE CYOCTPAThI B OIHOW U TOM Ke
syerike. [lokazaHo, YTO GepMeHTHI He BJIHUAIOT HA aKTUBHOCTb JIpyT
Jipyra 4 uxX KaTaJUTHYecKass akTUBHOCTb CpaBHUMa C aKTUBHOCTBIO
0lHOEpPMEHTHOU CUCTEMBI.

BbuiM NpoBe/ieHbl UCC/Iel0BaHUsI apXUTEKTYPbl MHUKPOKAICYJ
Y TI0JIN3JIEKTPOJIUTHOTO MUKPOSTYEUCTOTO MOKPBITUS METO/aMH CBe-
TOBOW U KOHQOKaIbHOM clleKTpocKonuu. KpoMe Toro, npecraBieHbl
dortorpadpun MukpocheposUTOB (IPOMEKYTOUHOTO MPOAYKTA HU3rO-
TOBJIEHUSI MUKPOKAIICYJI C pepMeHTaMU) — KaJIbIIUH-KapOOHATHBIX MU-
KpO4YacTHLl, Ha KOTOpPble BIOCJIe/CTBUY HAaCcJauBalOT TPOTHUBOINOJI0MXHO
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3apshKeHHbIe M0JIU3JIEKTPOJIUTHBIE CJI0M MeTo/oM layer-by-layer (1bl).
[lokasaHo, 4YTO BO3MOXKHO I10Jly4aTh MUKDPOKAIICYJIbI C 3aZJlaHHBIM pas-
MepoM B ihanasoHe 2-10 MKM ¢ Y3KMM paclipe/ieJieHHeM 10 pa3MepaM.

Kak nokasasu skcnepyuMeHThI, OJHUM M3 pellarouiux $akTo-
pOB, BJMAIOLIMX Ha YYBCTBUTEJBHOCTb GHOCEHCOPHOTO 3JIEMEHT],
SIBJISIETCS OA00D YCJIOBUH /151 OYMCTKU MUKpPOKAICYJ ¢ GepMeHTOM
OT KasIbI[MM KapOOHATHBIX yacTull. [lokazaHo, 4TO HCMOIb30BaHHE
xesnatupywouero arenta 3I'TA Bmecto 3/ITA, MeHblLIe NOBpexJaeT
¢depMeHTBI BO BpeMsl pacTBOPEHMS KaJbIMH-KapOOHATHOTO sijipa.
BTopoii dakTop, CIoco6CTBYIOIUEN YBEJTUYEHUI0 YYBCTBUTEIbHOCTH
CEHCopa, — 3TO MOBbILIEHHWE KOHLEHTPAalUuu pepMeHTa B Kalcy/ax
NI0JIM3JIEKTPOJIUTHOTO MOKPBITHSA. B peakiimoHHOM cpejie ¢ 60/bIINM
coziepxkaHreM ¢epMeHTa (MPU OJMHAKOBOM aKTUBHOCTH (pepMeHTa)
OTBET 3JIEKTPO/Ia HA BBeJleHHe cybcTpaTa GoJiee ObICTPbIN U 60Jib-
IIMH. YBeJIMYeHHe KOHLIeHTpaluy pepMeHTa B MUKposiueKax MOoJIN-
3JIEKTPOJIUTHOTO CJIOS IOCTUTAJ/IOCh 32 CYET YBEJNIEHHU s KOJTMYeCcTBa
no6assieHHoro gpepmenTta B pactsop CaCl, npu mosydeHuu cocras-
HbIX KaJIbLIMH-KapboHaTHBIX cheponToB. Kak 6b110 TOKa3aHO HAMU
paHee, BeJIMYKMHA OTBeTa MOAUPUIIMPOBAHHOrO pH-3/1eKTpoAa cuJlb-
HO 3aBUCHUT OT 6ydepHoit emkocTH (0,1-20 MM 6ydepa) peakiHOHHOK
CpeZibl U B TOpa3/io MeHblllel cTelleHW OT MOHHOM CUJIbI pacTBopa (oT
10 1o 500 MMNaCl wnu KCI) 1 Temnepatypsbl. O6J1acTh 3HaueHUH pH
ot 5,3 1o 8,5, Kak MblI npeAnosaraeM, iB/As1eTcs ONTUMAJIbHBIM JHUa-
Na30HOM JJIsl UCC/IeJOBaHUM peaKLUM pasJjoKeHHs] MOYeBUHbI Ha
aMMHaK U yIJIEKUCJIbI a3 € IOMOLbI0 ypeasHoro 0JIMMepPHOT0 CeH-
copa. JTOT ke JuanaszoH pH noaxoauT A/ MHKANCYJIMPOBAaHHOM IIe-
pokcuzasbl XxpeHa. YyBCTBUTEIbHBIN 3/1eMEHT 6HOCeHcopa CTabuieH
[IpY 3TUX 3HaYeHUsX pH, u GepMeHThI JOCTAaTOYHO AKTHUBHBL

OZlHMM M3 OCHOBHBIX JJOCTOMHCTB pa3paboTaHHOI'0 HaMH CIO-
co6a UMMOOHIN3AIMHY MUKPOKAICYJI C GepMeHTaMH B HOBOE yJIbTPa-
TOHKOE [10JIM3JIEKTPOJIMTHOE IOKPBITHE SIBJISIETCSA TO, UYTO ITOT METO,
JlOJDKeH OBITh IPUTO/IeH /IJ1s1 pa3HOT'0 THIA pepMEeHTOB IPAKTUYECKU
6e3 Moaudukanui. CyiecTByIole Ha CETOAHSIIHUHN IeHb epCIeK-
TUBHble METO/bl UMMOOUIU3ALUN PepMEHTOB TPeOYIOT crienudu-
YeCKOTo NOAX04a K KaKJ0My (epMeHTY, YYUTbIBAIOT CTPYKTYpHbIE
0COGEHHOCTH MOJIEKYJI U BeCbMa TPYA0eMKH. [Ipu 3Tux cnoco6ax um-
MOGOU/IN3aLIMU MEHSIIOTCS1 CBOWCTBA pepMeHTOB, YTO TPebyeT 0COObIX
TIATe/bHbIX UCCIe[0BaHUM. [l0aTOMY HcciefoBaTe/IM B GUOCEHCOD-
HBIX TEXHOJIOTUSX, KaK IPaBUJIO, OTPaHUYUBAIOTCS U3yYeHHeM pabo-
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Thl OZIHOTO, MaKCUMyM Tpex ¢epMeHTOB. Hamu ucciesnoBanus dep-
MEHTOB He OrpaHHWYeHbI 110 COCO6Yy UMMOOH/IU3ALIMH.

Ha nepBoM 3Tane HacTosillero NpoexkTa 6bLJIM MPOBeeHbI SKCIIe-
puMeHTaJIbHbIe paboThl ¢ pepMeHTOM ITepoKcHia3a XxpeHa (PucyHok 1).

PucyHok 1. [lepokcudasa xpeHa

Ha pucyHke 2 npejcTaBJieHbl JJaHHbIE, TOJy4YeHHbIE JJIs CBO-
0O/HOM M MHKAIICYJIMPOBAaHHON MEPOKCH/Ia3bl XpeHa B 3aBUCUMOCTH
OT KOHILIEHTpAI[UH MepOKCH/Ia BOJ0poa.

(e

0,18 -

0,16

0,14 -

0,12

01 -

0,08 -

0,06 -

0,04

L

0 - T T T
0,022 0,044 0,066 0,088 0,11
KoHuewTpauuAa nepolcwaa sogopoga, mh

PucyHOK 2. 3aBUCMMOCTb Ha4aJIbHOM CKOPOCTU peaKIvH, KaTaJu3u-
pyeMol MepoKcU/1a30i XpeHa OT KOHIIEHTpAIMU epoKcH/ia Boopoaa. Psy
1 - cBOGOIHBIN HEPMEHT, psifi 2 - CBEXKENTPUTOTOBJIEHHBIN KallCyJIMPOBAaHHbIN
¢depMeHT B MUKpoOKarcy/ax ¢ apxutektypoit (PAH-PSS-PAH); cpena uccie-
noBaHust: Na-aneraTHbld 6ydep, pH 5,3, 0,1MM GeH3u/1MHa, KOHLIEHTpALUS
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depmeHTa 3 MKT/MJI, 06'bEM PEAKITMOHHOUN CMECH 3 MJT

Kak BUHO U3 PUCYHKOB, yAa/J10Ch JOOUTHCS BECbMa BBICOKOH
aKTHBHOCTYU WHKAIICYJIMPOBAaHHOMN IepPOKCHAA3bl XpeHa, CPaBHUMOM
C aKTUBHOCTbI0 CBOOOHOrO pepMeHTa. [IpoAyKT aKTHBHOCTH NIEPOK-
CU/Ia3bl XpeHa Mpe/CTaBIsAeT CO60H [[BETHOE UJIH JTIOMHUHECLIEHTHOE
coeJlMHEeHUe, MoAXosIlee /s JeTeKUUH U KOJMYeCTBEHHOr0 aHa-
sn3a. HRP 4acTo ncnosib3yloT B cocTaBe KOH'BIOTATOB A1 JeTeKL N
onpe/ie/leHHbIX MoJieKy/]. Hampumep, B c/ydae BeCTepH-OJIOTTHHA
ra ucnoJsib3yroT KoHbroratel HRP ¢ aHTHTe/slaMyu NpOTUB 3aaHHbBIX
6€eJIKOB WJIM MOJIEKYJI; B JAHHOM CJlyyae aHTUTeJ0 006J1aJlaeT ClleLiU-
¢duvHOCTBIO K 3alaHHON MulleHH, a HRP o6pasyeT geTekTupyeMblit
curHaJ. [lepokcnasy xpeHa TakKe UCMOJIb3YI0T B TAKUX METOAMKAX,
kak MDA v 111 UMMYHOTUCTOXUMHUYECKOI'0 aHA/IU3a.

B peakuuy nepoxcuiasHOro OKHC/IEHHs], IOMUMO NepoKCU/a
BOZIOPO/Ia, B Ka4eCcTBe OKUCIUTEs (1epBoro cybcrpara) MOTyT BbI-
CTyNaThb OpraHUWYecKue cy6CcTpaThl — aJKUITHAPONEPOKCU/BI, Ie-
pOKCUOeH30/IbHble KUCJIOTHI U Jp. [lo OTHOLIEHHI0 KO BTOPOMY Cy6-
CTpaTy NepoKCHAa3a NPosBASIeT MEHBIIYIO CIeLUPUUHOCTD, 103TOMY
L[eJIbIA PAJ, 3JIEKTPOHOLOHOPHBIX COeIMHEHUI MOTYT UCN0JIb30BaTh-
csl B KauecTBe cybcTpaToB Nepokcuassl. [lokasaHo, YTO MOKHO yBe-
JINYUTb KaTaJINTUYECKYI0 aKTUBHOCTb 3THUX dpepMeHTOB 10 60-80%
aKTUBHOCTH CBOGO/IHBIX GEPMEHTOB.
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MOANPUPUKALMNA TPAHCIIOPTHBIX CBOMCTB
IVIASMATUYECKOU MEMBPAHBI CHARA GYMNOPHYLLA B
MMPUCYTCTBUU KATUOHOB Ni**

Hukenp no nmpuHATON KjaaccuPUKALUMKM OTHOCUTCH K Ts-
KEJbIM MeTasliaM. M3-3a TokcuuHocTH Ni** uaeHTHUKalUs 3a-
KOHOMEPHOCTeN B3aMMO/IEMCTBUS KaTUOHA C KJIETOYHOU MeMb6pa-
HOU 3aTpy/HeHa. [I03TOMYy OCHOBHOH 11e/1bl0 IaHHOM PabOoThl ObLIO
M3y4yeHHe 3aKOHOMepHOCTel B3auMojencTBUs Ni** ¢ oTe/IbHBIMU
KOMIIOHEHTAMM HMOH TPaHCINOPTHOM CUCTEeMBbl IJIa3MaTH4YeCKOH
MeMOpaHbl UHTAKTHBIX KJeToK Chara gymnophylla. Undopmanuio
06 OCHOBHBIX [T0OKa3aTeJIsIX UMOHTPAHCIIOPTHOM CUCTeMbI (MeMOpaH-
HOTO MOTEeHI[HasIa ( ¥ CONPOTUBJIEHUA R ) mosyyanu sseKktTpome-
TPUYECKUM METOJ0M, C UCII0JIb30BaHUEM CTEKJISIHHBIX MUKPO3JIeK-
TpojoB [1, c.86-93].

BuoasekTprUyeckrde peakLMH IJ1a3MaTHIeCKOM MeMOpaHbI
Chara gymnophylla Ha BBeJjeHHe B COCTaB MUTATEJbHOU cpesbl Ni**
KOJINYeCTBEHHO U KaueCTBEHHO 0Ka3a/MCh I0TEHIMA/103aBUCUMbI-
MU. Tak, 6M03/IeKTpUYeCcKHe TapaMeTpbl KJIeTOK, MeMOpaHHbIH I0-
TEHLMaJ KOTOPbIX HAX0AWJICS B ZiMana3oHe akTUBaLuu K*-kaHaioB

BHyTpeHHero Beinpamienusa (KKBB) (| @, | > 160 mMB), na crynen-
yaToe yBeJiMueHUe KOHLleHTparuu Ni%* B Hapy»xHOU cpesie ¢ 107 o
103 M He pearupoBa/iu. i3MeHeHHe GHO3JIEKTPHUYECKUX Mapame-
TpoB B npucyTcTBHe Ni?* BbISIBUJIM Y KJIETOK, MEMOPAHHBIN MOTEH-
LMaJl KOTOPbIX HAaX0JUJICS B luania3oHe akTUBaLuu K*-kaHasoB Ha-

pyxHoro Beinpsamienusa (KKHB) (@, ~-90+-160 mB). llepBuynas
runepnoJsipusanys niaa3MaTuieckoi Mmemopanbl Ha 10-15 MB npu

MIOCTOSIHHOM Ri Y 3TUX KJIETOK IPOUCXO/MJIa Cpa3y nocJe nosipje-
HMA B cocTaBe nuTaTesbHOM cpeabl 107M NiCl,. [Ipu yBennyenuu
copepxkanus Ni%* B cpesie 10 10° u 10°M, y KJIeTOK, MEMOpPaHHbIH
MOTeHLMaJ KOTOPbIX HAaXOAWJICA B AuanasoHe aktuBauuu KKHB,
BeJIMYMHA TUNEepHoJspU3aldu IMJasMajeMMbl cocTaBJjsa 25-50
MB. Tunepnossgpusanys Maa3MaTUYECKOH MeMOpaHbl MPU 3TOM
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CONPOBOX/Ia/1ach yBeJMYEeHUEM MeMOPAHHOTO COMPOTHBJIEHHS Ha
80-100% B Teuenue 7-8 muH. [Ipu uckaodenun Ni** U3 cocraBa nmu-
TaTeJIbHOU Cpe/ibl, TapaMeTphl 6bICTPO BOCCTAaHABJIUBAJIUCH HA Ha-
YaJIbHBIX CTAl[MOHAPHBIX YPOBHSAX. BeslMunHa runepnosisipusanuu
Y IPUPOCTa MEMOPAHHOTO COMPOTHUBJIEHUSI 0KA3aJIMCh 3aBUCHUMbI-
MU OT KoHIleHTpanuu Ni** B suanazone 107-10-°M. Ha pone Bo3spac-

Tarouled konnentpauuu Ni** B cpesie, B uanasone 107-10°M, @, ,

Ri BO3pacTaii MOHOTOHHO H JIOXOIMJIH /10 HacblleHUst 1pu 10°M
NiCl, B cpege.

B oznHoO# cepuu ONBITOB, A/ UAEHTUPUKALUU OGUO3JIEKTPU-
veckux apdexros Ni**, na pone 10°M NiCl, B cpese yBennuuBanu
«K*-Harpysky» mjasMaTU4eCKOH MeMOpaHbl BbIllle HOPMBbI, NyTeM
10-kpaTHOro yBesJr4eHUs KOHIeHTpauuu K' Bo BHellHed cpefe.

[lpu 5TOM MHAYLMpOBaHHbIe KaTHoHaMK Ni** usMeHenus @; , R,
YCTPaHHJIKCh IIOJIHOCTBIO. 0; , R; ycTaHABIMBaNMCh HA YPOBHSIX, CO-
BIIQJAIOLMX C UX YPOBHSAMM NP CTaHJAPTHBIX YCJIOBUAX cpelbl. Ho
Tpu 3TOM MeM6paHHbI noTeHuan Ha Gpone 10°M NiCl, + 10*M KCI
HaMHoro npesblilian K*-paBHOBeCHbIH NOTeHL WA KJIETOK, BBIYUCIS-
eMbll 110 ypaBHeHM10 HepHcTa.

Bo36yauMble CBOWCTBA IJIa3MaTUYe€CKOH MeMOpaHbl KJIETOK
Chara gymnophylla B ecTeCTBEHHOM JjManiasoHe ( HaMH He OGHa-
py>KeHbl. ITO MO3BOJIMJIO HAM YCTaHOBUTL JIMHENHYIO BOJIbT-aM-
NEepHYI0 XapaKTepUCTUKY IJa3sMaTUYeCKOW MeMOpaHbl Chara
gymnophylla. TlonydyeHre BOJIbT-aMIIEPHBIX XapaKTEPUCTHK OCY-
LIeCTBJISIJIOCh perucTpanyell ToKa, NPoTeKalLero yepes nja3Ma-
JIeMMy, [IpY pa3HbIX 3HaYEeHUAX CTUMYJIUPYIOLEro HalpsKeH s,

Beeznenue B cpeny X-A 10*M Ni** He U3MeHsIO0 JIMHEHHOCTD
BOJIbT-aMIIEPHOT0 MeMOpPAHHOTO MNOTeHIMasa. [Ipu 3TOM O0O6Ha-
PYKUJIM JIMIIb CMelleHue BOJIbT-aMIepHOW XapaKTepUCTHUKH U
M3MeHeHUe eé HAKJIOHA, COOTBETCTBEHHO U3MEeHEeHUsIM MeMOpaH-

Horo conpoTtusJenusa. OaHako, npu | @; [>250 MB u | @, |<60 MB
MOSIBUJIUCh HeJIMHEeHHble Y4YacTKHA BOJbT-aMIEPHbIX XapaKTe-
PUCTUK I[JIa3MaTUYECKOM MeMOpaHbl. B JuanasoHe akTHUBaLuU
KKHB BosibT-aMnepHas XapakKTEpPUCTHUKA CTPEMUJIACh K aCUMITO-

ty j=0,476+7,516¢, 425321, a B auanazone akruBauuud KKBB
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k acumnroty j =5,633+0 ,8 ¢, , rie j uamMepsiercs B eanHULAX

A/M* a @; - B B (BosbTax). [Ipu 3TOM yBesMueHHe NPOBOJUMO-
CTU MJa3MaTU4YeCKOM MeMOpaHbl cocTaBJs0: B fuana3zoHe KKHB
B 6,6 pa3a, a B JuanasoHe aktuBanuu KKBB 6osee, yem B 10 pas.
BosibT-aMnepHasi XapaKTEepPHUCTHKA HAKJIOHSJIACh K OCH TOKOB.

Bce 6uoanektpuyeckue 3dpdekThl Ni?* 6bLIU MOJHOCTHIO
ob6patumbl. [Ipu yaasenun Ni** U3 cocTaBa MUTATeJbHOW CpeJbl
3JIEKTPUYECKHEe MapaMeTpbl IJa3MaTHYecKol MmeM6paHbl Chara
gymnophylla BoccTaHaBJMBaJUChb Ha IepBOHaYyaJbHbIX CTaLU-
OHapHBbIX ypoBHsAX. TakMM 06pas3oM, OTMeYeHHOe B JIUTepaType
Ipe/oJIolKeHHe 0 TOKCHYecKoM zenctBuu Ni** [2, ¢.29-37] aas
KpPaTKOBPEMEHHOT'0 BO3JEWCTBUS OKa3ajJoCh HECOCTOSITEJbHBIM.
OTcyTCcTBHE TOKCUYeCcKOTO JeicTBUsA Ni?* mpu KpaTKOBpeMeHHbIX
BO3/IEMCTBUAX MOATBEPAUJIOCH AaXKe MpUe MOBbILIIEHHOW KOHIIEH-
Tpaluu KaTHoHa B cpeze 102 M.

BroajieKTpUuecKre peaklMyd Me/10y3JI0BbIX KJIEeTOK Ha BO3-
JercTBru Ni%* MOXKHO 0XapaKTepU30BaTh CJeAYIONIUM 060pa3oM: OT-
CYTCTBHE GHO03JIEKTPUUECKHX OTBETOB IJIa3MaTHYECKON MeMOPaHbI

y KJIETOK, (0; KOTOPbIX HaxoAuJICcs B fuana3one aktuBauuu KKBB,

TUIepHoJApU3alys M1a3MaTUIECKOH MeMOpaHbl y KJIETOK, (); KO-
TOPBIX HaxoAu/csd B Auana3oHe aktuBauuu KKHB, npu crynenya-
TOM yBesiM4eHUH KoHueTpauuuNi** B cpesie ¢ 107 no 103 M. [Ipuyewm,
Masible KOHL[EHTpAlM1 KaTHOHA B Cpe/ie TUIIePIoJIpU30BasIH 1J1a3-

MaTHYeCKyl MeMOpaHy Ipu HeuaMeHHOM R; , a ¢ yBeqnyeHHeM
KOHIIEHTPAIM1 KaTHOHA B Cpejie TUIEPNOJIsipU3aliisl COPOBOXKAA-
JlaCb CHHXPOHHbBIM POCTOM MeMOPaHHOI'0 CONPOTHUBJIEHHUS.

[lo MHOrO4YMC/IeHHBIM JaHHbIM Ni**, B MaJIbIX KOHI|€HTpalH-
SIX OKa3blBaeT CTUMYyJIMpYIOllee JelCTBUE Ha KJIeTOYHble IIpoliec-
Cbl, IpUYEM, CTUMyUpyoLiee AedcTBUe Ni** BBISIBJIEHO MPH €ro
BO3/lelicTBUM Ha Mg?*-3aBucumble H*-ATPa3bl mia3maseMMbl mo-
6eroB Oryza sativa [3]. BeposaTHo, 06HapyeHHasi HAMU TUIEePIO-
Jgsapusanus kiaetok Chara gymnophylla non BnausiuueM Ni** Takke
OTpaXkaeT CTUMYyJANUIO H'-HacocoB miazMaTu4ecKod MeMOGpaHbI
KOpHEBbIX BOJIOCKOB. 06 3TOM MOXeT CBHU/IeTeJIbCTBOBATb 3JIEK-
TpPOreHHasd aKTUBHOCTb KJIETOK IpY NOBbllIeHUH «K'-Harpysku»
Ha ¢oHe 1 MM Ni?*. [Ipu aTOM MeM6GpaHHbBIH MOTEHIMAJ NTPEBBIIIAJ
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ypoBeHb K*-paBHOBecHOr0 notreHnuasna Ha 70-80 mB. Mem6paHHoe
CONMPOTHUBJIEHUE MJIa3MaTHYECKOW MeMOpPaHbl YCTAaHABIMBAJIOCh HA
YPOBHSX, Ha KOTOPBIX UCCJIeJyeMble KJeTKH HaXO4UJIUCh B CTaH-
JIapTHBIX YCJIOBUSX CPE/IbL.

AHanusupys 3¢ deKThl, BbI3BaHHbIE HUKeJEM Ha MJa3MaTH-
yecKol MeMbpaHe, He06X0JUMO YYUThIBATh TAK:Ke BO3MOXKHOE U3-
MeHeHHe PU3UUYECKOr0 COCTOSTHUS JUNUAHON Pa3bl M0/, BAUSHUEM
kaTuoHa. i3MeHeHUe GU3UYECKOTO COCTOSIHUS MEMOPAHHBIX JIUIIH-
JI0B B IpucyTCTBUH Ni’** BO3MOXXHO UHAYIIMPOBAHHBIM CHHXKEHHUEM
COZlep>KaHHMSA BOZbI UJIHM K€ OKHUCJIUTEJbHBIM cTpeccoM. 3meHeHune
$U3MYeCcKOro COCTOSHUS MEMOPAHHbBIX JIMITK/IOB J0JKHO OTPAa3UTh-
csl B U3MEHEeHUAX MPOHUIAaeMOCTH KaHa/0B NacCUBHOW MpOHUIae-
MOCTH ¥ PYHKLMOHATBbHON aKTUBHOCTH H'-HacOCOB Mjia3MaieMMbl.

Jpyroi BO3MOXXHBIM MeXaHU3M aKTUBALMU NPOTOHHbIX AT-
Pa3 nylasamMaTu4eckoil MeMOpaHbl U YBeJUYeHUE eé COTPOTHUBJIEHUS
OblJI paCCMOTpPEH IPU aHaIu3e 610Kupytolero neicteus TEA*, Co*.
Tak, Ha kneTkax Nitella flexilis [4, ¢.50-54] u Chara gymnophylla [5,
c.1-6] 6bL10 MOKa3aHo, YTO GJI0KMpoBaHUe K*-kaHa/OB MJa3MaTH-
4eCKOW MeMOpaHbl MOXKET MPUBECTH K YCHUJIEHUI0 QYHKIMOHATbHON
aKTUBHOCTU H*-HacocoB nocpeACTBOM BIUAHHUA 3J€KTPOCTATUCTH-
YeCcKOTO M0JIsl, SIBJSIOLIErocs pe3y/ibTaTOM Cylepro3ulldell aJjek-
TPUUECKUX T0Jiel 6JioKaTopa U crnenuprUyUecKoro LieHTpa, U obe-
CIEYMBAIOIIET0 CeJIEKTHUBHOCTh KaHasa. 3aMeyaTesJbHbIM (aKkToOM
SIBJISIETCS CKAaYKOOOpa3HOe yBeJMYeHHWe MPOBOJUMOCTU IJIa3Ma-
JIeMMbI NIPU NpefiesibHO BbICOKUX (~-300 MB) 1 npejies1bHO HU3KUX
(~-60 MB) 3HaueHHsIX MEMOPAHHOI0 MOTEHLMAA, 0 KOTOPOM CBU/e-
TeJIbCTBOBAJIU BOJIbT-aMIlepHble XapakTepucTuku Ch.gymnohhylla B
npucytcteun 10*M NiCl,. BeposATHO, yBe/iM4eHHe MPOBOJUMOCTH
IJ1Ia3MaTUYeCKON MeMOpaHbl B Auana3oHe aktuBaiuu KKBB B 10
pa3 U B Auana3oHe akTUBanuu K*-kaHa/10B Hapy>KHOTO BBINIpAMJIe-
HUS B 6-7 pas sBJsSEeTCS NPU3HAKAMU MOSIBJIEHUS 3JIeKTPOBO36Y/1U-
MOCTH IJITa3MaTU4YECKON MeMOpaHbl KJeTOK B npucyTcTBuu Ni**. ITo
BCEe BEpOSITHOCTH, YCTAHOBJEHHbIA (aKT 3HAUUTENbHOTO yBeJH-
YeHUs MPOBOAMMOCTH IJIa3MaTUYeCKOW MeMOpaHbl B IPUCYTCTBUHU
Ni** aBsisieTCS pe3y/bTaTOM AKTUBAIMU KaHAJIOB, KOTOPbIE B eCTe-
CTBEHHOM /lMana30He MeMOpPaHHOTO MOTEeHIMaJa HAaXOJUJIUCh B
VHAaKTUBUPOBAaHHOM COCTOAHUU. B 3TOM acnekTe, C aHaJIOTUYHBIMHU
XapaKTepPUCTUKAMU B JIUTepaType o06cyxaaroTcsa Ca’ -KaHaulbl T1J1a3-
MaTHU4YeCKON MeM6paHbl paCTUTEbHBIX KJIeTOK. Ca’*-KaHaJIbl MOTYT
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aKTHUBU3UPOBAThHCS B iMana3oHe MEMOPAHHOIO OTeHIMala, KOT/a
K*-kaHa/ibl Hapy>KHOTO BBINPSMJIEHUS WJIU BHYTPEHHErO BbINPSAM-
JIEHUsI HaX0ZsATCS B IPOBOJSIILEM COCTOSIHUU.

JIMHEeWHBIN y4aCTOK BOJIbT-aMIIePHOM XapaKTEPUCTHUKHU KJle-
Tok Ch.gymnohhylla B cpese c 10*M NiCl, cBueTenncTBOBaI 0 3Ha-
YUTEJbHOM YBEJUYEeHUU MEMOPAHHOTO CONPOTHUBJIEHUS B IPUCYT-
ctBuu Ni?* B cocTaBe Hapy»KHOU cpe/ibl. MHOTOKpaTHOE YBeJIMYeHue

R, mniasmaTndyecKoil MeMGpPaHbI MOXET SIBJSITBCSI Pe3y/IbTaTOM
JIByX B3aMMOCBSI3aHHBIX NPOLLECCOB: akTUBauuu H*-Hacocos, 6J10-
kupoBaHuM K*-kaHasnoB. PaamMepsl noHOB Ni?* MpeBBILIAIOT JUAMETP
K*-kaHasioB MJa3MajieMMbl. JTO [JJO/LDKHO MNpPensiTCTBOBATh IPO-
HUKHOBEHHI0 KaTHoHa B K*-kanHasbl. biiokupoBaHue K*-kaHasioB
MOHAaMM HUKeJsl, BEPOATHO, MIPOUCXOAUT MyTeM B3aUMOJENCTBUA
KaTHOHA C MOJIIPHBIMU I'PyNnaMH y BXoja B KaHaJl. [lo-BugrMomy;,
B3auMo/ielictBue Ni** ¢ mosisspHbIMU rpynnamu K*-kaHasa xapakre-
puU3yeTcsl He3HAYUTeJNbHOM CBO60OJHOM 3Hepruel, T.K. 10-KkpaTHOoe
MOBbIIIEHME KOHLeHTpanuu K* B cpejie mMpuBOIUIIO K YCTPAaHEHHIO

6JIOKHPYIOLIEro JeHCTBHS KaTHOHA ¥ BOCCTAHOBJIEHHIO R, Ha mc-
XOJIHBIX CTALlUOHAPHbIX YPOBHSIX.

TakuM o6pa3oM, NpoBeJeHHble MHCCJIeJ0BaHUS OHO3JIEK-
TPUYECKUX peaKLUH Na3MaTUYeCKOW MeMOpaHbl KjaeTok Chara
gymnophylla nokasasny, 4To Ni** B Ma/bIX KOHIEHTPALUAX MOXKET
NpUMeHATbCS Kak 6JyiokaTop K*-kaHasoB. Biokupyrowuit apdekr
KaTHOHAa MOXeT CONPOBOXAATbCS YCUJIEHHEM 3JIEKTPOTeHHOM aK-
TUBHOCTU H'-HacocoB m/azMaTH4yeckod MeMOpaHbl. AKTHUBALUA
H*-HacocoB n1a3MaTH4yecKoi MeMOPaHbl MOXKET IBUThCS Pe3yJibTa-
TOM 3JIEKTPOCTATUYECKOT0 B3aUMO/leICTBUsI KaTHUOHA U CeJIeKTUB-
Horo ¢uiabTpa KaHasia ¢ ATPasHbIM KOMIJIEKCOM M /WM W3MeHe-
HUSA PU3NYECKOrO COCTOSIHUSI MeMOPaHHBIX JIMIIUJ0B, BbI3BaHHOE
B3auMo/ierictBueM Ni** c aunuaHou pa3oil MeMOpPaHBbI.
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NANO-HYDROXYAPATITE PARTICLES ENHANCED
BIOMINERALIZATION ABILITY OF CALCIUM
SILICATE BASED CEMENTS

Dental pulp stem cells, as well as all adult stem cells, could
differentiate into various cell lines such as osteoblasts and odontob-
lasts [1]. Also, the accessibility and easy harvesting procedure be-
sides the notable differentiation capacity of these cells make them
one of the most common sources in the regeneration of dentin-pulp
complex-like structures or a woven bone-like structure [2]. Calcium
silicate-based cements (CSCs) contain dicalcium and tricalcium si-
licate and tricalcium aluminate. These cements are widely used in
Endodontics due to biomineralization capacity [3]. Nano-hydroxya-
patite particles have a similar structure to apatite crystals in bone
and tooth. Therefore it seems the application of these particles could
improve the regenerative capacity of mineralized tissues. Therefore,
the addition of this bioactive particle could lead to forming more cal-
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cium and phosphate ions by hydration, which increases the minera-
lization nucleation in host tissues [4, 5].

In the current study, White Portland cement was mixed and
homogenized with oxide bismuth and nano-hydroxyapatite particles
with 20% and 5% weight ratio, respectively to prepare nano-hydrox-
yapatite based calcium silicate cement. For in vitro evaluations, the
prepared cement and Portland cement were autoclaved and mixed by
distilled water in a water-to-powder ratio of 1:3 and put in disc shape
cylinders. Before cellular tests, each sample (5 mm in diameter and 2
mm in thickness) was kept in the incubator for 24 hours at 37 in 100%
humidity. The cytotoxicity of nano-hydroxyapatite based calcium sili-
cate cement on human dental pulp stem cells was evaluated by MTT
test. To perform the MTT test, 5000 cells were seeded on the prepared
discs of each group, and plates were incubated for 1, 3, and 7 days at
37 °C and 5% CO.,. In the experiment day, 50 pl MTT solution (2 mg/
ml) replaced the 50 pl culture medium of each group and after incu-
bation for 4 hours, MTT/medium solution was taken out of each well
and 100 pl DMSO was added and the absorbance of dissolving blue
formazan crystals was determined at 570 nm by Elisa reader and the
percent of live cells for each group was assessed and reported.

Alkaline phosphatase (ALP) activity of seeded human den-
tal pulp stem cells on fabricated discs was measured using p-nit-
rophenol phosphate as the assay substrate based on manufacturer
instruction (Alp assay kit, Pars Azmoon, Iran). Briefly, 7 days after
seeding of hDPSCs on prepared discs, the cells were lysed in alkaline
lysis buffer. Samples were incubated at 37°C in a solution containing
p-nitrophenol phosphate. The presence of p-nitrophenol was mea-
sured at an absorbance of 405 nm.

Calcium deposition of the seeded hDPSCs on experimental
discs was evaluated on 21st day. For determination of biominerali-
zation in these cells were fixed by 70% (v/v) cold ethanol for 1 hour
and stained with 40 mM Alizarin Red S for 30 min at room tempera-
ture. After three washes in dH,0 to remove the unbound stain, samp-
les were air-dried and photographed. For quantification, the bound
stain was extracted with 10% cetyl pyridinium chloride, and the ab-
sorbance of the solution was measured at 450 nm.

The viability of seeded hDPSCs after 1, 3, and 7 days were
evaluated in all groups. As demonstrated in Figure 1 (a) the na-
no-hydroxyapatite based calcium silicate cement enhances the via-
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bility of cells on all days of the experiment; however, this increase
was significant after 3 and 7 days.

As shown in Figure 1 (b), ALP activity was significantly inc-
reased in nano-hydroxyapatite based calcium silicate cement. The
amounts of ALP activity were 249.87, 444.76, and 829.32 in control,
CSCs, and CSCs+nano-hydroxyapatite groups respectively.

Moreover, as demonstrated in Figure 1 (c), the mineralizati-
on induction in seeded human dental pulp stem cells was dramati-
cally elevated in nano-hydroxyapatite based discs.
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Figure a) MTT assay results after 1,3, and 7 days. The control group
contained human dental pulp stem cells and culture medium. The CSCs and
CSCs+Nano-hydroxyapatite groups contained experimental discs and den-
tal pulp stem cells, b) The results of alkaline phosphatase (ALP) activity of
human dental pulp stem cells seeded on experimental discs after 7days (c)
on the 21st day. In Alizarin Red S results there was a significant increase
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in the CSCs+Nano-hydroxyapatite group compared with control and CSCs
groups. (*P< 0.05, **P< 0.01, *** P< 0.001)

In order to the regenerate of the hard mineralized tissues
such as bone and tooth, the structure of the material should mimic
the host tissue structure to induce differentiation of stem cells to
desired cell lines. Therefore, the presence of the nano-hydroxyapa-
tite particles in calcium silicate-based cements (CSCs) could simula-
te the architecture of the bone and tooth. Moreover, these particles
could act as nucleation of mineralization, which could improve the
mineralization induction of human dental pulp stem cells.
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CURCUMIN NANOCRYSTALS IMPACT
ON THE PROLIFERATION AND EARLY
DIFFERENTIATION OF MESENCHYMAL STEM CELLS

Regenerative therapies is the developed method for regrow,
repair or exchange the diseased or damaged cells, tissues or organs.
The bone injuries regeneration are a complicated procedure.

For this reason, induction of osteogenic differentiation im-pact
on mesenchymal stem cells (MSCs) isa critical method. This study aim
was to assess the biocompatibility and induction of early osteogenic
differentiation by curcumin nanoparticles in human dental pulp stem
cells (DPSCs) which are MSCs derived from dental pulp. In this study,
curcumin nanoparticles were produced through the spray drying
technique and then were characterized using conventional methods.
Then cytotoxicity and proliferative of curcumin nanoparticles was
evaluated in different concentrations at 48, 72 hours and 7 days
were measured by MTT test and a special kit was used to determine
the activity of alkaline phosphatase (ALP). Statistical evaluates
were done via SPSS software version 17. Statistical significance was
determined using t-test and ANOVA (p<0.05).

The results of this study showed that the prepared nanocur-
cumin with mean particle size of 128 nm, spherical morphology and
negative surface charge did not show toxic effect on dental pulp cells
in most concentrations for 48 and 72 hours and was toxic only at
a concentration of 25 pM. Also, comparing the toxicity of different
doses at 7 days showed that at concentrations of 2.5, 5, 10 and 25
uM, cell growth was significantly inhibited. ALP activity displayed a
significant increase in two weeks compared to one week and also
compared to the control group (p <0.05).

Considering the positive effects of nanocurcumin on the oste-
ogenic differentiation of DPSCs and its low toxicity, this substance
can be considered in the planning of regenerative protocols.
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UB SUALARIN QARGIDALI CUCORTILORIND® REDUKSIYAEDICI
FERMENTLORIN AKTIVLIYINO T9SIRI

UB siialar tebiat etibar1 ila geyri-ionlasdirici stialarindan
ibarat olub, Glinas sistemi elektromaqnit dalgalarinin 8-9 %-ni taskil
edir. Onanavi olaraq bu stialarin UB-C (200-280 nm), UB-B (280-320
nm) va UB-A (320-400 nm) tiplari ayird olunur. Bunlardan birinci-
si organizm Ugln yliksak zadalayici effekto malik olsa da atmosfe-
rin ozon tebagasi terafindan tutuldugundan ciddi tehliika tératmir.
Giinas elektromaqnit radiasiyasinin cami 1.5% taskil edan UB-B
stialar1 ozon tabagasi tarafindan udulmadigindan bitkiler tg¢iin za-
doalayici effekto malikdir. Ugiincii tip siialanma bu siialarin 6.3 %-ni
taskil edir. Onun zadalayici effekti azdir. Ona gora da, onlar arasinda
orqanizm tahliikaliliyi n6qteyi-nazardan shamiyyat kasb edani UB-B
stialaridir [1]. Ozon gatinin 0.1 % azalmasi1 UB-B siialarinin effekti-
nin 1.3-1.8% artmasina sabab olur. Malum oldugu kimi, antropogen
faktorlarin tasirindan atmosfera xloroflorokarbon ve NO qazinin bu-
raxilmasi sayasinda son vaxtlar ozon tabaqasinin dagilmasi va bu-
nunla alagadar UB-B stialarinin bitki orqanizmina tasirinin artmasi
miisahida olunur [2]. Bu siialarin tasiri naticasinda hiiceyranin bio-
molekullari, orqanoidlari zadalana bilir [3]. UB-B siialar1 oksidlas-
dirici stress yaradir va hiiceyranin bu stress saraitina uygunlasmasi
zadalanma va reparasiya proseslarinin nisbati ilo miiayyanlasdirilir.

29



Prosesin hayata kecirilmasi hiiceyranin fermentativ va qeyri fermen-
tativ miidafia sistemini ahata edir va bir cox hallarda NADPH meta-
bolitinin olmasini taleb edir. Hiiceyrads bu metabolitin yaranmasini
tomin edan asas fermentlar sirasina qliikozo-6-fosfatdehidrogenaza
(Q6PDH) ve dekarboksillasdirici malatdehidrogenaza (DMDH) fer-
mentlari aiddir. Onlardan birincisi gliikkozanin, ikincisi ise malatin
miibadilasinin asas ve requlyator fermenti hesab olunur [4]. Har iki
fermentin 6z substratina katalitik tasiri sayasinda asas mahsulla ya-
nasi hiiceyranin reduksiyaedici potensialinin formalagmasinda mii-
hiim rol oynayan NADPH yaranir. Taqdim olunan materialda UB-B
stialarinin qargidali ciicartilarinds bu fermentlarin aktivliyina tasiri-
nin naticalari gostarilmisdir.

Tacriibalar qargidali ciicartilar lizarinds aparilmisdir. Toxum-
lar natrium-hipoxlorid mahlulu il dezinfeksiya olunub distilla su-
yunda isladildigdan sonra tacriibi variantlar 40 daqige miiddatinda
stialandirilmis, sonra tacriiba gablarina kecirilmis, bitki boyiitma ci-
hazinda 23° C temperaturda 10 giin miiddatinda becarilmis, onlarin
biometrik gostaricilari dl¢iilmisdiir. Ciicartilorin Q6PDH ve DMDH
fermentlarinin aktivliklori spektrofotometrik yolla, 340 nm dalga
uzunlugunda, NADPH-1n yaranma siiratina asasan tayin olunmusdur.

UB siialar1 qargidali ciicartilarinin kok, yarpaq va govdas sis-
teminin inkisafina forqli suratds tasir gostarmisdir. Bels ki, siialan-
ma sayasinda eksperimental variantda kok sisteminin inkisafi giic-
lii suratda induksiya olunmus va kontrolla miiqayisada onun ¢akisi
2.6 dafa artmisdir. Yarpaq ve govda sisteminda isa bu farq az nazara
carpmisdir. Govdanin inkisafi kontrola nisbaton 7.3 % zoiflomis, yar-
paglarin inkisafi isa 3.1% giiclonmisdir. Eksperimental variantin cti-
cartilarinin kok sisteminda har iki NADPH-amalagatiran fermentin
aktivliyi nazara ¢arpacaq daracads induksiya olunmus, yarpaglarda
asasan Q6PDH, govds sisteminda iss DMDH fermenti daha aktiv ol-
musdur. Alinmis naticalar siialanma faktorunun qargidal ciicartile-
rinin miixtslif organlarinin inkisafina ve onlarin NADPH potensialini
formalasdiran fermentlarin aktivliyina forqli suratds tasir etdiyini,
yani toxuma spesifikliyinin moévcud oldugunu gostarir. Goériiniir gar-
g1dali clicartilarinin kok sisteminin UB siialarinin tasirina cavab ola-
raq boylimasinin siiratlonmasi Q6PDH vo DMDH fermentlarinin ak-
tivliyinin induksiyasini, va bununla alagadar, NADPH potensialinin
artmasini talab edir.
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BUOXUMHUYECKHU U MUHEPA/IbHbBIN_
COCTAB PACTEHMA JIOX Y3KOJIUCTHBIN

Elaedgnus angustifdlia L. (nanee E.angustifélia L.) - aTo pacre-
HUeE, Ipe/iCTaBJeHHOE B MIPUPO/ie JPEBECHON MM KYCTapHUKOBOH
dopmoii, BHellIHe HAlNOMHHAMWIIee OJUBKOBOe JiepeBo. PacTeHue
COCOOHO MEPEHOCUTh IIMUPOKHUU CIEKTP YCJAOBUU OKpyKarollen
cpejpbl, TAKUX KaK CHJIbHAs 3aCyxa, COJIEHOCTb MOYB, HABOJAHEHHE,
OHO YaCTO MCMOJIb3YeTCs B UpAaHCKOU MequIliHe [2].

E.angustifdlia L. u3BecTeH CBOMMU paHO3XKUBJISAIOIUMU, MUOpe-
JIAKCaHTHBIMH, aHTUOKCU/IAHTHBIMH, KapAUONPOTEKTOPHBIMH, aHTHUHO-
TULENTUBHBIMY, NPOTUBOBOCHANIUTENbHBIMH, TPOTUBOMUKPOOHBIMY,
NPOTHUBOONYX0JIEBBIMU U aHTUMYTareHHbIMU adppekTamu [5, c.36-45].

HekoTopble yacTu pacTeHHUs1 IOTPeOJIAIOT AJ14 JIedeHNs] aHTUHBI,
KalllJisl, TPUIIIE, TPOCTYAbL, JUX0PaJKU, TOIHOTHI, PBOTHI, XKEJITYXH, acT-
MBI, Juapey, pa3IndHbIX PACCTPOUCTB MKeNyA0UHO-KUILIEYHOr0 TPaKTa.
®pykThl E.angustifdlia L. akTHBHO MCHOJIb3YIOTCS B MPAHCKOW Hapo/I-
HOU MeJiMLIMHe [ 06/1eryeHuss 6011 IpU peBMaTOMAHOM apTpUTe U
JJIsl YCKOpeHUs mpolecca 3axuBJeHus1 paH. llupokuit cnektp 6Jsaro-
NPUATHBIX BO3/IeCTBUI HAa OPTaHM3M YesloBeKa 00 bsICHseTCs 60raThIM
OMOXMMHYECKUM U MUHEpPaJIbHbIM COCTaBOM pacTeHus [3, ¢.24-29].

E.angustifélia L. cofep>UT 60/bII0e KOJUYECTBO KOH/IEHCU-
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POBaHHbIX TAHUHOB, KOTOPbIe 06/1aZ,al0T IPOTHBOBOCHAJUTE/NHBIM,
pPaHO3aXXUBJIAOILUM, TPOTUKOPAKOBBIM U KapAUO3aLUTHBIM 3¢-
dexTamu [3, c.24-29].

Cozepxxanue QpJIaBOHOUJOB U aHTUOKCHAAHTOB B pacTeHUH
06'bACHSIET ero paHO3KUBAALUN 3¢ deKT. P1aBOHOUABI U3BECT-
Hbl CBOEW MPOTUBOMUKPOOHON aKTUBHOCTbHIO, OHU IIOMOTAIOT yBe-
JIMYUTb CKOPOCTb 3a)KUBJIEHHS] paH U pereHepanuy 3nujepMmuca
KOXHU. AHTUOKCH/IaHThl UTPAIOT BaXKHYIO POJIb B 3alllUTe TKaHEH OT
28 OKHMCIWTE/NIbHBIX MOBPEXIEHUN U 3HAYUTEJNBHO CIIOCOGCTBYIOT
cunTe3y JJHK B nponecce 3axxuBJieHus paH [3, c.24-29].

MuopesiakcaHTHasi aKTUBHOCTb TakXe OObsCHSETCS HaJu-
YueM B paCTeHUU HEeKOTOpbIX $JIAaBOHOU/I0B WX (HJIaBOHOB, TAKUX
KaK XpU3uH (06/1aZjlaeT YaCTUYHO arOHUCTUYECKUM JeWCTBUEM Ha
6eH30/IMa3eNMHOBbIE pelenTopshl) [3, c.24-29].

HexkoTopble cuToCTepo.ibl, $JIaBOHOW/bI U TEPIIEHOU/bI, BXO-
Jasiuiye B coctaB E.angustifélia L., o6ecriednBalOT aHTUHOTHUIENITHUB-
HbIH W MPOTHBOBOCHAIUTENbHBIA 3¢deKThl. TpuTeprneHoUuzpl,
dJy1aBOHOWABL, IUTHOU/BI U Oe3eHOH bl 00ecredyruBaloT IPOTUBOO-
nmyxoJsieBbli apdekT [3, c.24-29].

MHoroyrcieHHble QUTOXUMUYECKHE HCCAeJ0BAaHUS 3KC-
TPaKTOB pa3JIMYHbIX yacTell pacteHusn E.angustifdlia L. ykasbiBa-
10T Ha Ha/inuue $pJIaBOHOMJHBIX COeIMHEHUH, I0JIMCaXapUzi0B, CU-
TOCTEPOJIOB, CEPAEYHBbIX IMKO3UJ0B, TEPIEHOU0B, KYMapHUHOB,
$beHoIKapOOHOBBIX KUCAOT, aMUHOKUCIOT, KAPOTUHOUJO0B. Takke
B 9KCTpaKTaX pacTeHUsl 0OHapy>KeHbl a/IKaJI0M/bl, CAlOHUHBI U [iy-
OuJIbHbBIE BelllecTBa [4, c.154-161].

Pe3ysibTaThl UCCIeJ0BAaHUS IKCTPAKTOB JIMCTHEB U 11BETKOB
E.angustifélia L. yka3pIBaloT Ha cofiepkaHue GeHOJIbHbIX U PJIaBo-
HOUJHBIX COeJMHEHHH, 06/1a/jaloliuX aHTUOKCHUJAHTHBIMU CBOM-
ctBaMU. [Ipu 3TOM 6bLJI0 06HAPYKEHO, YTO PJIABOHOUHBIX COE/IU-
HeHUH 6oJibllie B JIUCThSIX, YEM B [[BETKe pacTeHus [3, c.24-29].

[Tyrem B3XKX 6b111 onpesiesieHbl HaMboJlee pacnpoCTpaHeH-
Hble (eHOoJIbHbIe COeJMHEHHUs pacTeHus: 4-TuApokcubeH30iMHas
kucsoTa (45,8 mr/100r cyxoro BeliecTBa) U KodelHas kucaora (32
mr/100r cyxoro BemectBa) [1, ¢.505-511].

B pacTeHuu 6bl1a Takke 06HapykeHa rpymnmna ¢JJaBOHOU/I0B,
TaKUX KaK KaTeXWH, 3MMKaTeX{H, ra/UIOKaTeXuH, 3MUrajjoKaTe-
XUH, KeMmndepoJs, kBepueTuH, 29 mwoTteosuH, 4-0-B-D-rioko3u/,
n3opaMHeTHH-3-0-B-D-rasakronupanosus [3, c.24-29].
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[lyTéM oO6lero cHnekTpajJbHOrO aHajau3a M3 I[BETKOB
E.angustifélia L. 6bl1 BblJejieH MaKpOLUKIUYECKUN (IaBOHOUJ-
HbIM TJIMKO3W/J, KOTOPbIM ObL1 HaszBaH AHryctudosnHouy A. OH
rMeeT 13-4/ieHHbIN reTepOLUKINIYECKUN KOJbIleBON GparMeHT.

W3 nBetkoB E.angustifélia L. Tak>ke OGbLIM BblJleJIeHbl 7 allU-
JINPOBAHHBIX TJINKO3U/0B (JIaBOHOJ1a, HA3BaHHBIX 3J1a3THO3U/IaMHU
A,B,C D, E F G. IBa coefuHeHUs] UMeJIU 3HAYUTEeJIbHbI aHTHOK-
CU/JIaHTHBIN 3QPEKT, a 0AHO U3 HUX MTOKA3aJIo CJ1aby0 HHTUOUPYIO-
Iy10 aKTUBHOCTD B OTHOIIEHWH TUPO3UHA3HI [4, c.154-161].

B miiopax E.angustifélia L. 66111 ieHTUGUIIMPOBAHbI )KUPHbIE
KUCJIOTBI: JIaypUHOBasi, TpUJeKaHOBas, MUPUCTUHOBaAs, MEHTase-
KaHOBasl, NMaJbMUTUHOBAs, JIMTHOLIEPUHOBAs, NMaJbMUTOJENHOBas,
renTajieKkaHoBasi, JIMHOJIEHOBAsl, 0JIEMHOBAsl, CTeApHUHOBasA, 3MK03a-
HOBasl U Joko3aHoBasl. [Ipeo6.1asaronieil B MpOLeHTHOM COZepPXKaHUU
)KUPHOW KHUCJOTOM sABJsJIach MaJlbMUTHHOBasA kucjaorta (34,31%),
Jlasiee osienHoBas (26,23%) u ivrHonepruHoBas KucaoTel (17,47%).

Pe3y/ibTaThl MCC/IeJ0BaHUS KOXKYPBI IJ10Za U ceMsiH E.angustifélia
L. Ha cofepKaHUe MUPHBIX KUCJIOT YKa3blBAlOT HAa HaJM4Me NMaJbMU-
TOJIEMHOBOM KHCJIOTBI B KOXype IJIOJa, JIMHOJIEBOM U NMaJbMUTHHO-
BOHM KHUCJIOT - B ceMeHax [3, c.24-29]. B koxype U MAKOTH 110/0B E.
angustifolia L. Takxke 0OHapy>XeHO 60JIbIIOE COZEepXKaHWEe TaJJIOBOU
kucsaoThl (1179 1 820,85Mr/100 rp cBexxel HaBECKH, COOTBETCTBEHHO).

[lnoapl pacTeHuss 60raTbl BATAMUHAMU: TOKOPEPOJIOM, Ka-
POTUHOM, aCKOPOUHOBOM KHUCJOTOM, TUAMUHOM. B pe3sysnbTaTe uc-
C/leloBaHHSA PAacCTBOPUMBIX CaXapoB pacTeHHUs ¢ nmomouipio ['X (ra-
30BoM xpomarorpaduu) u BIXKX 661710 06HapyKeHOo, 4TO GpPyKTO3a
(27,1% cyxoro Beca) u riawko3a (22,3% cyxoro Beca) sIBJSIHOTCS
OCHOBHBIMHU MOHocaxapujamu E.angustifélia L. Caxapo3a He 6bL1a
ob6Hapy»keHa B pacteHud [1, c.505-511]. E.angustifélia L. conepxut
JyOUIbHBIE BEIeCTBa, IPU 3TOM B KOPE UX COJEPKUTCS GOJIblIE,
HeXXeJIU B O/IHOJIETHUX BETBSX U JIUCThSIX pacTeHus |3, c.24-29].

YcTaHOBJIEHO, YTO B KOPHAX, BETBSX, JIUCThAX U CTBOJIOBOM
kope E.angustifélia L. conepxatcs xene3o (Fe), ceunen (Pb), 6op
(B), mezp (Cu), kagmuit (Cd), yusk (Zn), xpom (Cr), Hukesb (Ni) u
k06a/1bT (Co) B pa3/IMYHbIX KOHI[EHTPALUSIX.

Kanuit aBnseTca HauboJ1ee pacnpocTpaHEHHBIM MUHEPAJIOM,
coJilep>kalyMMcs B miiogax pacrenusi (8504 mMr/kr), 3a HUM caefyeT
HaTpuii (1731 mr/kr) u pocdop (635 mr/kr).

B nmnogax E.angustifélia L. Takke 6b1JI0 06GHAPYKEHO COflep-
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kaHue Kauabuus (Ca), marnus (Mg), »kenesa (Fe) u mapranna (Mn).
M3BecTHO, 4TO cofepkaHue IUHKaA (Zn) u meau (Cu) B muiofax pac-
TEeHHs He IPeBbILIAeT HOPOT TOKCUYHOCTH.
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IONLASDIRICI QAMMA RADIASIYANIN LABORATORIYA
SICOVULLARINA (WISTAR ALBINO) TOSIRININ TODQIiQi

Okeanlarin ve ya torpagin dorinliklorinde hayata kegirilon
niive tacriibalari, niiva silahlarinin inkisafi, niiva reaktor gazalar1 va
ozon tabagasinin zadalanmasi ila yer sathina kosmik siialarin asan-
ligla catmasi radiasiyanin tasiri va zararlarinden qorunmaga maragi
artirmisdir. lonlagdiric siialanmanin zararli tasirlari ile yanasi onun
tatbiqi ile miiayyan xastaliklarin miialicasi do miimkiindiir [1, 2].
fonlasdirici gamma siialanma dariye rahatligla niifuz edos bildiyin-
dan, hamcinin xar¢ang hiiceyralarina qarsi effektiv oldugundan, tib-
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da radioterapiyada istifads olunur.

Tarafimizdon aparilan tocriibslords tadgiqat obyekti labo-
ratoriya sicovulu (Wistar albino) olmusdur. Sicovullar siialandirma
moarkazinda ®°Co manbali RHUND-20000 cihazinda siialandirilmis-
lar. ionlasdirici gamma siialanmanin sicovullarin hematoloji géste-
ricilorina tasiri vo stialanma zamani sicovullarin daxili orqanlarinda
yaranan paramaqnit markazlar dyranilmisdir.

Tadqiqatlarda 7 adad 30 giinliik, 7020 qr erkak sicovullardan
(Wistar albino) istifada edilib. Heyvanlardan 7 ford olmaqgla 4 niimuna
hazirlanmisdir. 2 fard kontrol nlimuna olaraq ayrilmisdir. 2 ford 3 Qr
(subletal), 2 ford 6 Qr (yarimletal) va 1 fard 8 Qr (letal) dozalarda
stialandirilmislar. Siialanmadan sonra sigovullar vivariumda gofas-
lorda saxlanilmis (23 giin) vo onlarda siialanmanin tasirindan yara-
nan morfo-fizioloji dayisikliklar izlanilmisdir. Bels ki, 23 giin arzinda
kontrol ve 3 Qr dozada siialanmis niimunalarda 6liim hali miisahide
edilmamisdir. 8 Qr dozada stialandirilmis niimuna 8-ci giin, 6 Qr do-
zada stialandirilmis sigovullardan biri isa 22-ci gilin talaf olmusdur.

1 ford 6 Qr, 1 ford 3 Qr vo 1 fard kontrol sicovullar stialan-
manin 23-cli glinlinda bioetik ganunlara asasan 10%-li ketaminla
keylasdirilarak kasilmis va daxili orqanlari (qaraciyar, dalaqg, agciyar,
boyraklar va iirak) cixarilmisdir.

30r 6 Qr

Sakil. Sicovullarin daxili orqanlar1 (qaraciyar, dalag, agciyar, boyraklar va iirak)

Cixarilmis daxili organlar petri qablarina ayri-ayriliqgda yerlos-
dirilmisdir. Homginin sigovullar yarildiqgdan sonra qanin laxtalanma
vaxti miayyan edilmisdir.

Hal-hazirda Elektron Paramaqnit Rezonans (EPR) spektrosko-
piyas1 metodu ils sicovullarin daxili orqanlarini éyrenilmasi tizerin-
da islar aparilir.

Ilkin tadgigatlarimiz gostarir ki, laboratoriya sicovullar1 ion-
lasdirict gamma stialanmaya davamli deyillor ve uzun muddat stress
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soraitinda yasaya bilmirlar. Stialanmanin kigik dozalarinda bels mor-
fo-fizioloji dayisikliklor meydana galir, hayat keyfiyyatloari asagi diisiir.
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EKSTREMAL SORAITDO BECORILMIS QARGIDALI
CUCORTILORINDO STRESIN
NADP-iZOSITRATDEHIDROGENAZA FERMENTININ
AKTIVLIYINO TOSIRI

Stress faktoru bitkilarin morfo-fizioloji gostaricilarina neqa-
tiv tasir gosterarak onlarin mahsuldarhigini asagi salir, kaskin va da-
vamli oldugu halda bitkinin mahv olmasi ilo naticalonir. Tebiatda bas
veran stress faktorlar1 biotik va abiotik olmagla iki tipa boliiniir [1,
sah.1]. Teqdim olunan tadqiqat isi abiotik stresin tasiri il yaranan
ekstremal soaraitds becarilmis qargidal ciicartilorinin miidafis reak-
siyalarinin Oyranilmasi istigamatinda aparilmisdir. Abiotik stress,
gargidal da daxil olmagqla, bitkilarin mahsuldarlhigin1 70 %-a gadar
azaldir, onlardan cemi 30%-i genetik davamliliq gostararak quraqliq,
dayisan temperatur, soranlig, miixtslif metallar, radioaktiv siialanma
kimi faktorlarin tasirins dozs bilir [3, seh.23]. Diinyada va respubli-
kamizda istehlakina gore shamiyyatli siralarda duran qargidal bit-
kisinin daim dayison ekosistemlara qarsi daha davamh sortlarinin
yaradilmasi onun stresa qarsi cavab reaksiyasinin mexanizmlarinin
oyranilmasini taleb edir. NADP-izositratdehidrogenaza fermenti
bitkilorda stress garsi miidafio sisteminin asasinda duran NADPH
amola gatiran fermentlardan biridir [2, sah.695]. Tacriibalerds duz
stresi saraitinda becarilmis qargidali clicartilarinde NADP-izositrat-
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dehidrogenaza fermentinin aktivliyi tayin olunmusdur.

Tacriibalar qargidali clicertilorinin (Zea mays L.) Qiirur ge-
notipi lizarinds 100 vo 200 mM NaCl mahlulunun tasiri seraitinda
aparilmigdir. Toxumlar bir giin isladildiqgdan sonra tacriiba gabla-
rina yerlasdirilarak bitki boylitma cihazinda (Plant Growth Cham-
ber) 23°C temperaturda ciicardilib becarilmisdir. Ekstremal saraitin
yaradilmasi1 maqsadi ilo eksperimental variantlar duz mahlullari
ile suvarilmis, clicartilor 1sm-i ke¢dikdan sonra bitkinin biometrik
gostaricilari geyda alinmisdir. Fermentin aktivliyi spektrofotometrik
tisulla, 340 nm dalga uzunlugunda MRS (Israil) spektrofotometrinde
NADP-in reduksiya olunma siiratina asasan tayin edilmisdir.

Duz stresi soraitinds becarilmis qargidal ciicartilorinda
kontrol variantla miiqayisada yarpaq ve koklarin inkisafi nazaras ¢ar-
pacaq daracada zaiflomis, duz mahlulunun bu prosess neqativ tasiri
onun qatiligl ils bilavasita bagh olmusdur. Bela ki, NaCl mahlulunun
100 mM gatiliginda kontrolla miiqayisada kok sisteminin boyiimasi
19,6 %, 200 mM qatiliqda ise 32.3% toskil etmisdir. Analoji gosteri-
cilar govda sistemi li¢lin 16.5 va 24,2 % barabar olmusdur.

Duz stresi qargidali ciicartilarinin toxumalarinda NADPH-in
formalasmasinda rol oynayan izositratdehidrogenaza fermentinin
aktivliyinin induksiyasina sabab olmusdur. NaCl duzu mahlulu ct-
cortilorin kék va gévda sisteminda fermentin aktivliyininin 100 mM
gatiligda miivafiq olaraq 43,3 % va 51,2%, 200 mM qatiliqda ise 22,2
% vo 28,3% ytliksalmasina sabab olmusdur.
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ULTRABONOVSOYi-B SUALARININ MAYA GOBOLOYI
HUCEYROLORINDO FLUORESSENSIYAEDICIi ZONDLARIN
MSAN-GIE VO OKSIGENIN FOAL FORMALARININ
MiQDARINA TOSIRI

Biosfera antropogen tasir bir sira ekoloji dayisikliklara, xiisu-
sils, stratosferin ozon qatinin zaiflomasina va ultrabandvsayi-B (UB-
B) stialarinin saviyyasinin yliksalmasina sabab olmusdur.

Son illarde UB-B siialarinin hiiceyralorin struktur-funksional
halina tasiri barade miixtalif malumatlar var, lakin tesir mexanizmi
hals tam aydinlasdirilmamisdir. Taqdim olunan isin asas maqsadi
UB-B siialarin tesirindan sonra maya gobalayi hiiceyralsrinin yasa-
ma qabiliyyati ilo pataloji halin digar gdstericilori arasinda qarsiligh
alagenin tadqiqidir.

Tadqiqat isinde UB-B siialarinin miixtalif dozalarinin (2,2 x
10*-4,5 x 10* erq/mm?) fliioresteininva eozinin maya gobalayi hii-
ceyralorinds msan gecikmis isiq emissiyasina (msan-GiE) tesiri te-
dqiq edilmisdir. Miiayyan olunmusdur ki, msan-GIE intensivliyi UB-B
stialarin hiiceyralars tasir dozasindan asili olaraq dayisir.

UB-B stialarinin dozasi artdigca ham fliioresteinin, ham da
eozinin msan-GIE-nin intensivliyi azalir. Bels ki, hiiceyralars UB-B
stialarinin 2,2 x 10* erq/mm? dozas ils tasir etdikds msan GIE inten-
sivliyi iki dafs, 3,7 x 10* erq/mm? dozasinda ise bes dafs azalir. Bu
zondlarin maya gébalayi hiiceyrolarinde msan GIE-nin intensivliyi-
nin UB-B siialarin tasiri naticasinda azalmasina baxmayaraq, induk-
siya ayrisinin formasi dayismir.

ovvollor kafedrada aparilan toedgigatlar naticesinds miiayyon
olunmusdur ki, UB-B siialarinin tasiri naticasinde maya gobalayi
hiiceyralarinin plazmatik membranin fiziki parametrlari (mikrodz-
liltiyti vo polyarligl) dayisir. Hiiceyralorde siialanma naticasinda
malondialdehidinin (MDA) miqdari da dozadan asili olaraq artir.
MDA-nin miqdarinin artmasi lipidlarin peroksidlasma prosesinin
(LPO) stiratloanmasini gostarir [2]. Askar edilmisdir ki, lipidlarin pe-
roksidlosma (LPO) prosesinin inkisafi hiiceyra membraninda lipid
bigatinin 6ziilliiylintin va polyarliginin artmasina sabab olur.

Malumdur ki, ziilallar hiiceyranin quru ¢akisinin 70%-ni taskil
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edir ve UB-B slialarinin tasiri zamani asas hadaflardan biridir. Ziilal-
lar miiayyan konformasiya qurulusuna malikdir va kiikiird, azottar-
kibli funksional qruplarin singlet oksigenls qarsiligh tasiri miimkiin
deyildir. Lakin UB-B stialarinin maya goébalayi hiiceyralarina tasiri
naticasinda ziilallarin denaturasiyasi bas verir [4]. Denaturasiyaya
ugramis ziilallar singlet oksigeni daha ¢ox sondiirmak gabiliyyatina
malikdir, nainki nativ ziilallar [5].

Tacriibalardan alinan naticalara asasan gliman edilir ki, UB-B
stialarinin tasirine maruz qalmis maya gobalayi hiiceyralarina daxil
edilmis fliioressensiyaedici zondun (FZ) mikroshatasinda LPO pro-
sesinin mahsullarinin migdarinin ¢coxalmasi ve ham da hiiceyralarda
denaturasiyaya ugramis ziilallarin singlet oksigenla garsiligh tesiri-
nin artmasi sababinden FZ-in msan-GIE-nin intensivliyi azalr.

Bels fikir movcuddur ki, xarici amilin tasirinin ilkin aninda ok-
sidlasdirici stress bas verir, hansi ki, signallarin étiiriilmasinda ilkin
hadisadir vo digar miidafis mexanizmlarinin iso baslamasina tokan
verir. Oksidlasdirici stress bioloji sistemda oksidant ve antioksidant
sistemlarinin disbalansi ile xarakterize olunur va ¢ox zaman oksi-
dantlarin tstiinliyt ilo naticalonir.

UB-B stialarinin bazi bioloji effektlari ¢oxlu migdarda oksige-
nin faal formalarinin (OFF) yaranmasi ils alagalandirilir. UB-B siia-
larinin biomolekullar tarafinden birbasa udulmasindan basqa, foto-
kimyavi reaksiyalar naticasinda do OFF amala galir, bu reaksiyalar
iso “fotosensibilizator” adlanan molekullar tarafinden UB-B fotonla-
rinin udulmasi naticaesinda bas verir [1].

Tacriibalards ultrabandvsayi-B stialarinin maya gobelayi hii-
ceyralarina tasiri zamani oksidlasdirici stress naticasinda yaranan
OFF miqdari tayin edilmisdir. OFF-nin migdar1 488 nm dalga uzunlu-
gunda dixlordihidrofliioresteinin intensivliyina gore tayin edilmisdir.
Zondun fliloressensiyasi onun OFF ile qarsiligh tasiri zamani yaranir
va intensivliyi hiiceyrada sarbast radikal proseslarinin aktivliyini xa-
rakteriza edir. Miiayyan olunmusdur ki, kontrol hiiceyralarda OFF-
miqdar1 UB-B siialarinin miixtalif dozalarinin tasirinden sonra artir.
Kontrol hiiceyra suspenziyasina antioksidlasdirici-askorbin tursusu
alava olundugda OFF miqdar1 dayismir. Lakin UB-B siialarinin hiicey-
ralara tosiri zamani askorbin tursusu OFF migdarinin azalmasina tasir
gostarir. UB-B slialarinin ¢ox yiiksak dozasimin tasirindan (4,5 x10 *
erq/mm ?) hiiceyralarda kicik doza ils (3,7 x 10* erq/mm?) miiqayise-
da askorbin tursusunun antioksidlasdirici tesiri daha zsifdir.
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Taqdim olunan isda UB-B stlialarin tasirina qars1 hiiceyralarin
adaptasiya mexanizmlarinin aktivlasdirmak li¢lin hiiceyra suspen-
ziyasina 2,4-dinitrofenol (DNF) oksidlasmani fosforlasmadan ayiran
klassik ayirici daxil edilmisdir.

DNF-un ayirici effekti miithitde onun ionlasmis vo ionlasmamis
formalarinin nisbatindan asilidir. Malumdur ki, DNF-un 0,01 mM
asagi olan qatiliglarinda mitoxondri membraninda potensialin azal-
masi proton kegiriciliyinin artmasi ile sartlanir. Ksenobiotik uzun-
miiddatli istifade olundugda mitoxondri tenaffiisiiniin stratlonma-
si ilo misayiat olunur, OFF formalasma siirati (mikrosomal redoks
zancirinda) va lipid hidroperoksidinin migdar1 azalir [3].

Miiayyan olunmusdur ki, maya gdbalayi hiiceyralari suspenzi-
yasina siialanmadan avval Kicik gatiligda (107 M) DNF slava edildik-
da hiiceyralarin yasama gabiliyyatini artirir ve protektor xtlisusiyya-
tine malikdir, lakin yiiksak gatiligda (1 x 10* - 1 x 10 M) miisahida
olunmur. DNF 107 M qatilig1 hiiceyrada oksidloagsmani fosforlasma-
dan “yumsaq ayiran” qatiliqdir ve maya gobslayi hiiceyralarini UB-B
stialarinin zadslayici tasirinden qoruyur.

Alinan noticalor vo totbiq olunan metodlar hiiceyralorin
miixtalif amillarin tasirina qarsi cavab reaksiyasinin dyranilmasinda
praktiki shamiyyat kasb edir.
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JAxcymaesa 3.Y.

CamapkaHOcKull 2ocydapcmeeHHblll MeOUYUHCKUL UHcmumym,
Y36ekucmau

Hazapoea /.0.

CamapkaHdckuii 2ocydapcmeeHHblll yHU8epcumem, Y36eKkucmaH

MOJIE3HBIE CBOMCTBA Y 3KO0JIOTUA YAHOTEI
(SECHIUM EDULE)

YaloT, uim fpyroe HazBaHHUE 3TOT'0 PACTEHHS — KMEKCHUKaH-
CKUU Orypen», OTHOCUTCA K CEMEHCTBY THIKBEHHBIX, 3 BHELIHUM
BU/I0OM HallOMUHaeT JinaHy. PoguHa yariora - LleHTpasibHass AMepu-
ka. Ha pofuHe nponspacTaeT HeCKOJILKO BUJ0B 4YakoTa. Begymum
KOMMepYeCKHM NPOM3BOAMTENEM U SKCIIOPTEPOM IJIOAOB 4YaioTa
asisetcsa Kocta-Puka, 3a koTopoil cneayoT 'BaTemasna, Mekcrka u
JomunukaHckas Pecny6iuka. B 1930-x rogax aTo pacTeHue 3aBe3-
Ji1 ¥ B Poccuro. YaloT NpuKUJICA Ha 0Te CTPaHbl. ITO 30Ha POCCUM-
CKUX CyOTpONUKOB, Be3Zie oT KaBkasa mo0 KpacHomapa BeIpaujuBa-
I0T ero JIlo6GUTeNMU-0TOPOJHUKY Ha CBOUX JJadHbIX yyacTkax. B 2018
ro/ly OH 6bl/1 3a8e3eH 8 Y36eKUcCmaH.

Ha poguHe 4yalioT AiBaseTCA MHOT0JIETHUM pacTeHHeM. PacTenue
TeIJIoNI06UBOE, He IepeHocsIlee 3aMOPO3KOB, I03TOMY B CpejiHel 1o-
Jioce Poccru 1 B Y36eKucTaHe BbIpAlIUBAIOT ero KaK OfHOJIETHee.

YakoT pa3BuBaeTca U3 VIO, Y KOTOPOT'0 BCEro OJHO ceMed-
KO, ¥ BbIpacTaeT B MOILHYIO JIMaHy, MHOT/A JOCTUTAIOILYI0 BBICOThI
12 meTpos. [lo 3Tol NpHUYKHe psALOM C pacTeHMeM Heob6X0JUMO CTa-
BUTB OIIOPY WJIY 1LITIaJepy. 3a OJUH Ce30H (JIeTO) Ha 3TOM pacTeHHUH
co3peBaeT 0ko0Js10 60-80 10,08, UMEILUX IPyLIEBUHYI0 GOopMY C
JnHOM okosio 10-12 cantumeTpoB npu Bece B 500-600 rpamMmoB.
B npoxJsiafHbIX TOMeIeHUsIX YalOT MOXeT NIPEKPACHO COXPAHUTh-
cs 0 MapTa-anpeJs.

JlucTha ¢ AJMHHBIM 4YepellKOM NpOCThble, JIONACTHbIE WU
yIJI0OBaThle, NaJ1bMOBH/IHBIE, C BETBUCTOM >KUJIKOU. [IBeTKH ofHOTIO-
Jible, Ta3ylLIHble, UHOI/Ia TBIMMHOYHBIE U IeCTUYHbIe Ha OJHOM y3JIe,
WJIM IBETKH 060MX I0JIOB Ha OAHOM ocH. [1y10 BUCAYUH, KPYTIHBIH,
06paTHOANILIEBUHBIN UJIU IPYLIEBUAHBIH, C IepeMeHHbIM KoJIhye-
CTBOM IIPOJ0JIbHBIX YIJIyOJI€HUH, 6es1asi TOBEPXHOCTBh, CBET/IO- UJIU
TEMHO-3eJIeHasl; OH MOXKEeT ObITh I'0JIbIM, C TOHKMMH BOJIOCAMH WJIH
C IepeMeHHbIM KOJIMYECTBOM KOJIIOUEK U TOJIbKO OLHHUM CEMEHEM.
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Ba)xHOU 0C0OeHHOCTbIO 3TOr0 BU/A fIBJISIETCS ero LIMPOKoe pa3Ho-
obpasue o ¢popMe U LBeTY MJIOA0B, MHOI'HME U3 KOTOPBIX U3BECTHbI
TOJIbKO Ha MECTHBIX pPbIHKaX. JKOHOMHUYECKOe 3HaueHHe Kax/Joro
THUIIA YallOThl B OCHOBHOM OCHOBAaHO Ha MECTHBIX IIpeJlI0YTEeHHsIX,
KOTOpBIE - XOTS1 B GOJIIIMHCTBE C/Iy4aeB OYeHb OrpaHUYEeHbI - [0-
3BOJISIIOT COXPAHUTb ero GeHOTUIINYECKYI0 HEHTUYHOCTb U 3THO-
6O0TaHHUYECKYI0 HOMEHKJIATYPY.

YaloT TpaZULMOHHO BbIPAIIUBAIOT HA IYCThIX y4acCTKax 3eM-
JIY, BO ZIBOpPax U Oropojiax , a TaKXKe Ha MJIAaHTAalMIX B KOMMepue-
CKUX LessX [2]. ITO KyJbTypa CpeJjHell U BbBICOKOW BbICOTHI, OHA
TpebyeT BbICOKON OTHOCUTeJIbHOU BaakHOCTH (80-85%), xoporiio
pacnpesieJIeHHOIr0 r0l0BOI'0 KOJIM4ecTBa ocaJKoB He MeHee 1500-
2000 MM u 12 yacoB JHEBHOT'O CBeTa, YTOObI BbI3BaTh CTOK. Hau-
6oJsiee MOAXOAsAIAs CpeHsIsl TeMIepaTypa cocTaBJseT 13-21°C.
Temneparypa Huxke 13°C noBpexgaeT MaJleHbKUE UJIU He3peJible
MJIOABI, TOTAA KaK TeMmiepaTypa Bbiiie 28°C cnoco6CcTByeT 4pes-
MEpHOMY POCTY U ONaJaHUIO LIBETOB U He3pesbIM PpyKTaM, YTO
CHU>KaeT ypoxkalHOCTb. MHOrHe yueHHbIe [1] yka3bIBaeT, 4To yaiio-
ThI Ha KCIOPT JIy4llle BCEr0 pacTyT HAa y4acTKaX, pacloJIOKeHHbIX
Ha BbicoTe 1000-1200 M Hag ypoBHEM Mopsi. PaKTHYECKH, COTJIACHO
Lira, R, J.L. Alvarado and ]. Castrejon [3], 4alioT M0OXHO BbIpalllUBaTh
B yMEpEeHHbIX PETMOHAxX B TeYeHHe JIETHUX U PAaHHUX OCEHHUX Me-
CSILLEB, XOTS MJIO/bI JJ0/KHBI ObITh 3apaHee MPOPOLIEHD], a CAXKEHLbl
BbIpAlUBATh B TEMJIMYHbIX YCJIOBUSAX, IPEXkK/ie YeM BbICAXKUBATD UX
Ha OTKPBITOM BO3/yxe, KOTJjJa BO3HUKHET ONaCHOCTb 3aMOPO3KOB.

Y 3TOro pacteHusi cbeflOOHBI Bce 4acTU. MoJosble no6eru
CHayaJla OTBAapMBAlOT B COJIEHOW BOJie, KaK CIapXy, a MOTOM McC-
MO0JIb3YIOT UX /Il IPUTOTOBJIEHUS CYIIOB, CaJaTOB U pa3Hoob6pas-
HbIX TapHUPOB. [loka pacTeHue MoJI0f0e MOXHO BapUTh €ro KOPHH,
a co BpeMeHeM HX MOXXHO HCII0JIb30BaTh B BHJE KOpMa JAJs CKO-
Ta. EfMHCTBEHHAsA 4acTb pacTeHHUs], KOTopasi He CbeJobHas — 3TO
cTebesib. Ho ero ucnosb3yoT Kak MaTepuas, U3 KOTOPOIo MJIETYT
COJIOMEeHHbIe BelU: LUUIAMNDI, IKATYJKH. [l0 BKyCOBbIM KauecTBaM
4yaloT HallOMUHaeT KapTodeJsib, NO3TOMY U CIIOCOOBI €ro PUTroTOB-
JIeHUs TI0X0KU Ha KJlacCHYeCcKHe peLenThl 6J1104 U3 kaptodesst. Ho
M3-3a TOTO, YTO 3TO pacTeHHe PacIpoCTPaHEHO NPeUMyIeCTBEHHO
B CTpaHax, I/le FOCIOACTBYET abCONIOTHO Apyrasi KyJIMHapHas KyJib-
Typa, CyLIecTBYIOT U Jpyrve OpUTUHa/IbHble peLeNThl 10 ero npu-
MeHeHUI0. HanpruMep, ero HeXXHy!0 MAKOTb 4aCTO UCIOJIb3YIOT B
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nepeTepTOM BH/le, KAK OCHOBY /1JIsl IPUI'OTOBJIEHUS CYTIOB. XOPOILIO
coyeTaeTcsl YakoT ¢ OBOLAMU: MOMUAOPAMHU U GakJaxaHaMU. [o-
JIydyaeTcsl BOCXUTUTEJIbHOE MI0PE, KOTOPOEe MOKHO HCII0JIb30BaTh B
KayecTBe rapHupa. YalloT oTJIMYHO cOYeTaeTCsl CO MHOIMMU JIPYTH-
MU NPOAYKTAMH, B YACTHOCTH 110 BKYCOBbIM CBOMCTBAM MOJAXOAUT
MHOTHUM OBOILAM. ITa rapMOHHUs BKyca BO3MOXKHA €lle U MOTOMY,
YTO 4YaloT, caM 1o cebe, HEUTPaJbLHOTO BKyca. Takue 6J110/ja MpU-
NPaBJSIOT TPaJULUOHHBIMU MEKCUKAaHCKUMU OCTPBIMU NPUIPaBa-
MU: KaWeHCKUM epleM Wiu Tabacko. OCTpOTy NpUNpaB CMATYAIOT
3a c4eT 60/IBLIOr0 KOJIMYeCTBa MacJa U 3TUM YCUJIMBAIOT COYHOCTh
BCero 6J110/1a, 0C06bIM BKYC KOTOPOTo GOpMUPYeETCs PU HAJIUUUH B
cocTaBe 6J1t0/ja BpoJie 6b1 He3aMeTHOr0 4aloTa.

Pucynok. O61mui Buj niaoga 4aiorsl (Sechium edule (Jac q.) Sw.)

[lnoae! copepxaT 17 aMMHOKHUCJIOT, U3 HUX He3aMeHHUMBbI-
MU ABJIAIOTCA: BaJIUH, apTUHUH, TPEOHUH, JellMH. EcTb B 4yaiioTe
caxapa ¥ BUTaMHUHBIL JIUCTbS1 3TOr0 pacTeHUs 06/1aJjal0T MOY€eroH-
HbIM 3QEKTOM U, CJIeloBaTeIbHO, OTBAP JIUCTheB IPUMEHSIOT IPU
MOYeKaMeHHOH 60JIe3HH, TMIIEPTOHMUU U 0TeYHOCTH. [InieBas LeH-
HOCTb: )kuphbl — 0,13 rpamma, 6esku - 0,82 rpamma, yriieBoas! - 2,81
rpamMMa. KanopuitHocTb yaiiota coctaBJsieT 19 kkai [3].
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Advwizezanoesa J1./., Ampaxoe H.P, Omapoea C.H.
baxkuHckuli locydapcmeeHHblll YHUBepcumem, AzepbatioxcaH

ONPEAEJEHUE COAEPKAHUSA OPTAHUYECKHUX KUCJ/IOT
B IIJIOAAX I'PAHATA (Punica granatum L.)

BuoJsiornyecku aKTUBHbIE BelleCTBA HUMEIOT LeJbId psij
MpPeuMyLIeCTB B MIPOU3BO/CTBE JIEKAPCTB, B TEKCTUJIBLHOU, OByMaK-
HOM, MeTaJIyprudeckou, ¢papManeBTUYECKON, MUILIEBOH U KOCMe-
THUYeCKOW OTPacJgaX NPOMBILIJIEHHOCTH, 10 CPaBHEHUIO C BEL|eCTBa-
MU XMMHUYecKoro npoucxoxgenus [1]. [loaTomy ocobblit uHTEpec
Mpe/CTABJASAIT PACTEHUS, B COCTaBE KOTOPbIX MPUCYTCTBYET IIUPO-
KHUU KOMILJIEKC 6U0JIOTHYECKH aKTUBHBIX BelecTB (BAB). OnHUM U3
TaKUX pacTeHUH sABJsieTcs rpaHat (Punica granatum).

Opra"uyeckue KUCJIOTbI MPeACTABASAIT coO60M opraHuve-
CKHe COeJIMHEHUs] C OJJHOM WJIM HEeCKOJIbKMMH KapOOKCUJIbHBIMU
rpynnamu [2, c.342-368]. OpraHu4eckrde KUCJIOTbl TPUCYTCTBYIOT
BO BCEX »XUBbBIX KJIETKAX U SIBJSAIOTCS MPOMEXYTOYHBIMHU MPOJYK-
TaMU NpeBpallleHUi 6eJIKOB, )KUPOB, YIJIEBOA0B U JPYTUX COeIMHE-
HUH. Haubosiee pacnpocTpaHeHHBIMH B KMBOUM NMPUPOJEe OpraHU-
YEeCKUMU KUCJIOTaMU SABJSIOTCS JUMOHHas, 06/109Hasd, llaBeJieBas,
YKCyCHasi, MypaBbuHasi, 6eH30MHass U MoJsiouHas [3]. Takke oHU
006/1a/1al0T aHTUOKCHUAAHTHOM, MPOTHUBOBOCHIAJIWUTENbHON, HUMMY-
HOMOJIYJIUPYIOIlel aKTUBHOCTSIMH; YYaCTBYIOT B 0OMeHe BellleCTB,
MOJIOXKUTEJIBHO BJIUSIIOT HA JI€TEJNbHOCTD YKeJTYJ04YHO-KUILIEYHOr 0
TPaKTa, CO3/Jal0T GJIATONPUATHYIO Cpefy AJisi MUKPOOPTaHHU3MOB
KUIlleyHUKa [4, ¢.106-108]. U3BecTHO, YTO HAaKOILJIEHHE CBOOOIHBIX
paZlMKaJjioB B OpraHM3Me NPUBOAUT K BOSHUKHOBEHUIO NAaTOXUMHU-
YeCKUX MPOILECCOB, B pe3yJibTaTe KOTOPBIX MOBPEXAAIOTCS CTEHKU
COCYZI0B, MeMOpaHHbIe JUMNUJbI KJIETOK, YTO SIBJSETCS NPUUYUHOU
Pa3BUTHS CEPJIETHO-COCY/IUCTBIX U OHKOJIOTHYECKUX 3a60J1eBaHUH.
KosinyecTBO CBOGOHBIX PAaINKAJIOB OHKAETCS NP MOBBIIIEHUH
aKTHBHOCTH aHTHUOKCH/IAaHTHOU cUCTeMBI YyesoBeka. [lo «aHTHOK-
CHU/IAaHTHOW aKTUBHOCTbIO» NMOHMMAIOT CKOPOCTb HeWTpaju3alnuu
CBOOO/IHBIX PAZMKAIOB O/ JeUCTBHEM aHTHOKCHUIAHTOB. /loka3a-
HO, YTO BeUIeCTBA U MPOAYKTHI PACTUTEJNbHOI'O MPOUCXOXKIEHUS,
KOTOpble 00J1aZjal0T aHTUOKCHU/IAaHTHOW aKTUBHOCTBIO, IPeJ0TBpa-
LIAI0T 3JI0Ka4eCTBEHHOE NepepoXAeHNe KJIeTOK U OCTaHaBJIMBAIOT
POCT y2Ke CyLIeCTBYIOIIUX onyxoJiel [5].
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llesibto Halllero uccjief0BaHUs ObLJIO U3yYeHUE KUCIOTHOCTH
Y KOJINYECTBEHHOTO CO/lepKaHUsl OPraHU4eCKUX KUCI0T, UMEIIIUX-
cs B IJIoAax rpaHata. O6'beKTaMHu UCC/IeJOBaHUS CIYKUJIW 10/ bI
JIByX COpPTOB rpaHaTa - [losieiimia po3oBas u [loJielia kpacHas.
OnpepeneHue cogepkaHus KUCAOT OCYLIeCTBJSIN METOZ0M TUTPO-
BaHHUs [6] c mpUMeHeHUEM B KayecTBe MHAMKaTOopa peHonPpTaNEen-
Ha. B kauecTBe TUTpaHTa HcnoJsb30Banu pactBop NaOH. TutpoBanu
dunbTpaT pactBopoM HaTpa eakoro (0.01 MoJsib/a1) A0 U3MeHEHUS
OKpAacCKH /10 CBETJIO-PO30BOTro LBeTa. [y onpejesieHus1 cofeprka-
HUS aCKOPOUHOBOM KU CJIOTHI 6bIJ UCI0JIb30BaH METOJ, HOLOMETPUHU
[7, ¢.367-369]. MeTo/; 0CHOBaH Ha TOM, YTO aCKOPOMHOBAs KHUCJI0TA
JIETKO OKUCJSIeTCA MoJ0M. A B KauecTBe MHAUKATOpa UCHOJIb30Ba-
JI1 BOJHBIA pacTBOp Kpaxmasa. B pesysnbrare npoBefjeHHbIX HAMHU
vccieIoBaHUM Obljla paccuuTaHa KUCJIOTHOCTD (%) B mepecyeTe Ha
s16/I04HY10, BUHHYIO, IlaBeJIEBYIO U INMOHHYIO KUCJIOTY.

Ha ocHOBaHMM MOJIy4YeHHBIX HAMU JAAHHBIX Mbl PUILJIN K Ta-
KOMY 3aKJIIOYEeHHI0, YTO B COKaX IJIOZ0B 060UX COPTOB IpaHaTa KUC-
JIOTHOCTb B OCHOBHOM OIlpe/iesisijlacb BHHHOM KUC/IOTOH, TaK KaK Ha
ee J10J110 21151 copTa ['tosteiiina kpacHasi Beinasio 1.67 % oT o61ei Kuc-
JIOTHOCTH, a Ha JioJito ['tosiefima po3oBas 1.77 % o61eld KUCIOTHO-
ctu. Cozlep:kaHuUe e 1jaBesieBOM KUCIOTHI /1 060UX COPTOB 6bLJI0O
MUHHUMAaJIbHBIM U COCTABUJIO AJs copTa [toseiiiia KpacHas 1.40 %,
a ana4 'oneima po3osoit 1.48 %. AHann3 pe3yabTaToOB MO KOJIAYe-
CTBEHHOMY OTIpeJleJIEHUI0 aCKOPOUHOBOW KUCJIOTHI MOKasaj, 4YTo
cok 11oJ10B [tosieiiina po3oBas 6oJsiee 60raT aCKOPOUHOBOM KHCJIO-
TOM, IO CPaBHEHHUIO C COKOM, TIOJIY4YEeHHBIM M3 IJI00B copTa [toseit-
11a KpacHasi, ¥ coctaBuj 1,12 mr/mi, a a5 copTa [tosteiiina kpacHas
MoKasaTeJb COJlepKaHusl aCKOPOMHOBOW KHUCJIOThI, cocTaBua 0.98
mr/ mi. Takke GbLJIO omnpeziesieHO 3HaueHHe pH copToB rpaHarTa u
yCTaHOBJIEHO, YTO NMoKasaTesb pH coka [toseiia po3oBasi cocTas-
Jset 3, a copra l'oseitiia kpacHas 4. Ha ocHOBaHUM MOJIyYeHHbBIX
JlaHHBIX MOXKHO MPUNTH K TAKOMY BbIBOZY, UTO HauboJiee BbICOKHE
3HavyeHus pH coka loseiiina po3oBas onpeesiloTcs, CKOpee BCEro,
60Jiee BLICOKUM COJIEp’KaHEM B Hell aCKOPOUHOBON KUCIOThI
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Bakunckuti l'ocydapcmeenHblii YHusepcumem, AzepbatioxcaH

HU3MEHEHUWE AKTUBHOCTH NNOJIMPEHOJIOKCHAA3bI
B IBYXHE/IE/IbHBIX TIPOPOCTKAX TBEPIOM MIIEHUIIbI
(TRITICUM DURUM) 110, BJMUAHUEM HAHOYACTHI],
OKCHJ OB KEJIE3A

Kak usBecTHO, mosiMdeHo/I0KCHAa3a ABJsAETCS (GepMEHTOM,
KaTaJIM3UPYIOLMM OKUC/IeHue MOHOPEeHO0JI0B, JU(eHO0I0B U NOJIHU-
beHo0JI0B B COOTBETCTBYIOIIME XUHOHBL. XOTS JAaHHbIM GepMeHT He
BXOZJUT B COCTaB CUCTEMbl aHTUOKCUAAHTHOM 3all{UThI, HO €r0 POJib B
OTBETHBIX peaKLUaX Ha He6J1arolprsTHbIe YCI0BUs IPOM3pacTaHUsA
pacTeHUI HeOCNOPUMa, B CBA3H, C YeM U3Y4eHHI0 aKTUBHOCTH I10JIU-
¢deHoJI0KCH/1a3bl TOCBSIEHbl MHOTOYUCIeHHbIE paboThI [1, c.15].

[IpyHuMas BO BHHMaHHe Bce OOJIbIIMNA HHTEpPec, KOTOPbIX
BbI3BIBAIOT K cebe MCC/e[0BaHUsl, HallpaBJeHHble Ha HU3y4YeHHe
BJIMSIHUSA PA3JIMYHbIX HAHOYACTHUI, HA TOT WJIM UHOH OGHMOXMMUYe-
CKUU Mpolecc, NpOTeKawIiuid B »)KUBOM OpPraHu3Me, Mbl 3a/jaJINCh
L|eJIbI0 U3YYUTD BJIMSHUE HAHOYACTHUL, OKCU/I0B YeTepexBaJleHTHO-
ro »kesie3a (Fe,0,) Ha aKTUBHOCTb MOJIMPEHOJIOKCH/Ia3bl B JIByXHE-
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JleJIbHBIX IPOPOCTKAx TBEPAOH MileHUIbl. B pa6oTe 6bL1M UCHOJIb-
30BaHbl HAaHOYACTHULbl, CHHTE3UPOBaHHble B UCC/e0BaTeTbCKON
JlabopaTopuu xuMuieckoro ¢axysabreta BI'Y.

O6bEKTOM HCCIeOBAaHUSA CIAYXKUJIM JIBYXHeJesbHble IpPO-
POCTKHU TBEPAOM MILeHUIbI copTa ['bIpMbI3bI GyTAa.

B xoze wWcciej0BaHUM MCNOJb30BaIM pas/UYHble KOHLEH-
Tpauuu HaHo4dactuil: 0,05M u 0,0125M. [Ipex/ie yeM 06paboTaTh
ceMeHa IIIEeHUIbl PAacTBOPOM HAHOYACTUI KeJse3a, MocaefHue
NoABepI/IM COHUPHUKALIMY B TeueHUe 5 MUHYT. HaBecky pacTuTesib-
HOTO MaTepuaJia TOMOTeHU3UPOBaIU Kamuii-pochaTHbIM 6ydhepom
(0,06M, pH=7,2). AkTuUBHOCTb N0JUPEHOJTOKCUA3b] ONpeesau
cneKTpopoToOMeTpUYECKH 110 U3MEHEHHIO ONITUYECKON MJIOTHOCTH
npu AJiiHe BOJIHbI 590 HM.

B pesysbTaTe mpoBeJEHHBIX HCCIEeL0BaHUN ObLIO BBISIBJIE-
HO, YTO pa3/IMYHble KOHIIeHTPALUU HCIO0JIb3yeMbIX HAaHOYACTHI]
CHOCOGCTBYIOT U3MEHEHHUIO MOJIMPEHOTOKCUA3HON aKTUBHOCTH B
pa3HOU CTeNeH!U.

Tak, ecim 3KCTpaKT, MOJy4YeHHBbIH U3 ABYXHeJEeJbHbIX MpPO-
pocTKOB ['bIpMbI3bI Oyr/a, NPOABJIAI NOJUGEHOJOKCHIA3HYIO aK-
TUBHOCTb, paBHyt0 0,1005 MkMosib-T-MUHL, TO 06paboTKa ceMsH
HaHOYaCTHMLAMHU OKCHJA >KeJie3a NPUBOJMJIA K U3MeHeHUI0 dep-
MEeHTAaTUBHON aKTUBHOCTHU. [Ipy 3TOM HU3KHe KOHLEHTpal WU Ha-
HOYACTUI, OKCHU/AA KeJie3a MPUBOJUIN K MHIMOUPOBAHUIO aKTHUB-
HOCTH MOTM(PEHO0JIOKCH/Ia3bl U OHA NMOHMKAJMACh NPUBJIU3UTENBHO
Ha 15.3%. IKCTPaKT, MOJy4eHHbIN U3 ABYXHE/eJbHbIX IPOPOCTKOB
NIIEeHUIb], CEMeHa KOTOPbIX OblIM 06paboTaHbl HAHOYACTULAMU B
koHueHTpauuu 0,05M nposiBJisia 60J1ee BBICOKYIO MOJUPEHOTOKCH-
Jla3HY10 aKTUBHOCTb.

M3MeHeHMe aKTUBHOCTHU MOJIUPEHOJIOKCH/A3bl, BbI3BAHHOU
06pabOTKON CceMAH pa3/JMYHbIMU KOHIEHTPALMSMU HAaHOYaCTHI]
Fe,0,, BEpOATHO, CBA3aHO C TeM, YTO HAHOYACTHIbI, BO3MOXHO,
CMOCO6GHBI BBI3BATh MO OTHOLIEHHIO K cebe 3alMTHbIE PeaKIUuu
OpraHu3Ma, CIoCOGCTBYSl, TEM CaMblM, U3MEHEHHUI0O AKTHUBHOCTHU
bepMeHTHBIX KOMIIOHEHTOB aHTUOKCH/IAHTHOW CUCTeMBI. B cBs3u
C 3TUM U3y4YeHHe OKUCJIeHUs Noau(eHO0I0B 0/ BO3/IeHCTBUEM Ha-
HOYACHUTHL, OKCH/IA META/IJIOB B PA3JIMYHBIX COPTAx MIIEHHUIbI 3a-
CJIy’KMBAET MPO/I0J/KEHHUsI paboT B 3TOM HalpaBJeHUH.

47



Anueea I.C., A6dynnaesa HP.
Bbakunckuil ['ocydapcmeeHHblll YHusepcumem, A3ep6atioxncaH

B3AUMOCBA3b ®0J/IIMHIA BEJIKOB C BO3BHUKHOBEHHUEM
ITATOJIOT HEPBHOU CUCTEMBbI

@GosnauHr WM CBOpavyMBaHUe 6esika - 3TO MIpollecc o6pa-
30BaHUA IMOJIMNENTUJHON LeNbl0 BbICOKOOPraHM30BaHHOW Mo-
JIEKYJISIPHOU TpexMepHOH CTPYKTypbl. POJAMHT HEOOXOAUM MAJisl
BO3MOXXHOCTU BBINOJHEHUSI GUOJIOTHYECKUX (QYHKLHUN GesKoM.
AMUHOKUC/IOTHAs MOCJe0BaTeIbHOCTh OEJKOB KOAUPYET Heo6-
XOAMMYy10 MHQOpPMaL IO /11 NPAaBUJIbHOI'O CBOPAYMBaHUs, OJHAKO,
MOMHMO 3TOTO B NMpoLiecce IPUHUMAIOT y4acTHUe PeryasiTopsl $oJ-
JIMHTa: KaTaJu3aToPbl, UHTUOUTOPHI U LIAallePOHBI.

YOUKBUTUHHMPOBAHUE - 3TO 0C06asi NOCTTPaHC/IALMOHHAsA
MoauduKalus 6eJKOB, KOTOpas CUTHaJU3UpyeT 06 UX JAerpaja-
LUU B 1UTO30J1e noj AerctBueM UPS (yOUKBUTHH-IPOTEACOMHAs
cucteMa). B HenmaTos10rnyecKyUx COCTOSIHUSAIX Tay YOUKBUTHHUPOBA-
Hbl U IPOTEOJUTUYECKHU NTOATOTOBJIEHHI € ToMolbio UPS. Y6ukBu-
TUH-TpoTeacoMHas cuctema (UPS) u ayTodarus - 1u30coMHas cu-
CTeMa - 3TO /1Ba OCHOBHBIX IYTH, yYaCTBYIOLIMX B Jerpajanus Tay.
UPS B 0cCHOBHOM OTBeuaeT 3a KJIUpPEHC pacTBOPHUMOroO Tay, TOTAa
Kak ayTodarus-au3ocomMa cUcTeMa paclielnsieT Tay-6e/JKd B pas-
JIMYHBIX GopMax, TaKUX Kak arperaTsl Tay. Hapymenue ayTodaruu
U3MeHsieT 6asiaHC U npuBoguT K popmupoBaHuto NFT. Ucciaeno-
BaHH, Kacawlyecs poJu YOUKBUTUJINPOBAHUSA Tay B ero Jerpa-
Jlalliy, JOBOJIbHO MPOTHUBOPEYUBEL. Tay MOXKET MPOTEOJUTHYECKH
06pabaThIBaTHCSA NMPOTEACOMOUN MOCPE/CTBOM YOUKBUTUH-3aBUCU-
MOTO0 IpolLecca, HO, IOCKOJIbKY Tay fIBJISETCS HAaTUBHO pPa3BepHY-
TbIM 6eJIKOM, GbLJIO NMOKa3aHo, YTO HOpMaJbHas JAerpajaunus Tay
MOXKET BoOGlle He TpeGoBaTh €ro MpejllecTBYIOLIEr0 YOUKBUTH-
JIUPOBaHUsl. YOUKBUTHUJIMPOBaHUE BKJKO4YaeT 06pa3oBaHHUE H30-
NenNTUAHOU cBsA3U Mexay C-KOHLEeBON KapOOKCUJIbHOW TPyNIon
He6GO0JIbIIOr0 PEryISATOPHOro 6eska YOUKBUTHHA M €-aMUHOTPYI-
MOM, MPUCYTCTBYIOLIeN B 60KOBBIX LIeMNsX JU3UHA 6eykoB [1, c.223].

B 60/1bLIMHCTBE C/1y4aeB B KJIeTKe BblpabaTblBaeTCs TOJbKO
HaTHUBHasA KoHPopmManus. Ho Tak Kak orpoMHO€ KOJIMYeCTBO KON
KaXJj0ro 6esika COo3/1aeTcsl B TeYEHUE KU3HU, UHOTJa IPOUCXOJUT
cay4aiHoOe coObITHE, U O/lHA U3 ITUX MOJIEKYJI C/le[lyeT HellpaBuJib-
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HOMY IyTH, NpeBpalliasch B TOKCHUYHYI KoHurypauuwo. Hempa-
BUJIbHAA YKJIaJKa 6eJIKOB MOXET ObITb Pe3y/JbTaTOM pa3/IMYHbIX
NaTOJIOTMYEeCKUX MPOLECCOB, BKJOYasi MyTalMd B aMUHOKUCJIOT-
HOW I0C/1e[J0BaTeJbHOCTHU, MyTalluM I'eHa, KOAUPYIOLLero GeJiok,
ero HapyLleHHBbI NOCTTPAHCAALMOHHBIM MPOLECCUHT, a TaKxXe
TPaBMbI WJIM OKCUJATUBHBIN cTpecc. HempaBuJbHO CBEpHYThIE GeJl-
KU CYLIeCTBYIOT B KJIeTKax BMeCTe C pa3BepHYTbIMU - CpeJiHe-CJI0-
»KeHHbIe U [IPaBUJIbHO CJIOKeHHble BU/bl. HakonyieHne HenlpaBuJib-
HO CBEpPHYTBbIX OGEJKOB MOXET BbI3BaTh HeWpoOJereHepaTHUBHbIE
3aboJsieBaHus. HeliposereHepaTuBHble 3a60JIeBaHUS - OJJHU U3
CaMbIX M3HYPHUTEJIbHBIX PACCTPOMCTB, BJIUALMX Ha MbILJIEHUE,
yMeJible [IBXKeHM S, UyBCTBa, I03HAHKe U NaMAThb. ITa pa3HOO6pas-
Has rpynna 3a6oJieBaHUM BKJIIOYAeT 00111e HapyLUIeHUs, TAKUE KaK
6os1e3ub Asbireiimepa (bA) u 6osie3un [lapkuncona (BII), u 6osee
peliKkre HapyllleHHusd, TaKKe Kak 60Jie3Hb XaHTHHI'TOHA, CIIMHOLepe-
GesIIIpHAsl aTaKCHUsl, TPAHCMUCCUBHbBIE I'y64yaThle 3HIeDATONATHH
1 GOKOBOW aMUOTPOPHUYECKUHN CKIEPO3.

Haubosiee pacnpocTpaHeHHOM W3 HHUX sIBJdeTCcA 00JIe3Hb
AnplurefiMepa, KOTOpOH cTpajaloT mo coctossHuio Ha 2015 rog 50
MJIH. 4eJioBeK. bosiesHb [lapkrHCcOHa 1 60/1e3Hb XaHTHHI'TOHA HMe-
10T CXOZlHOe aMUJIOMJHOe NporcxoxaeHne. bosesHp AnbrreiiMmepa
XapaKTepu3yeTcs HaKOIJIEHHWEM B IOJIOBHOM MO3Te [BYyX THIIOB
AHOMAJIbHBIX CTPYKTYP OJIOBHOI'O MO3Ta: BHEKJIETOYHBIX aMHJIO-
UAHBIX OJsA11eK AP U UHTpPaHEWPOHATbHBIX HEUPODUOPUIISAPHBIX
KJYOKOB Tay-6eska - NFT. basiiiku u kKJy6Ku He TOJIbKO NPeJCTaB-
JIAIOT cO60M MoOJIEKy/lspHble NPU3HAKU BA, HO TakKe BbI3bIBAIOT
CUHANTUYECKY0 JUCPYHKLUIO U TUOeb HEUPOHOB, KOTOPbIE NMPHU-
BOJSAT K HapylleHHWAM NaMATH U KOTHUTUBHBIM QYHKIMAM, XapakK-
TepPHBIM J1J1s1 TanueHToB ¢ BA [3, c.425].

AMusioniHble GJISIIIKK 06pPa3yrTCSd B pe3ysabraTe MUCHOJI-
JIUHTa U HaKoIieHus amuionaa 6etrrta (AfB) 40 u 42, o6pa3oBaHn-
HOrO M3 aMUJIOMAHOro mnpeaiiectBeHHUKa (APP). PacuiensieHue
APP, B 3aBUCHMOCTH OT HpOTeasbl, MOXKET MPUBOJAUTH K popMaM
AP, KoTOpble He ABJSAITCA aMUJIOULOTeHHBIMU WU HAallPpOTUB 1B-
JISIIOTCS aMUJIOUI0TEHHBIMU (BbI3bIBaloliee 3aboJieBaHue). Af3 Mo-
KeT CyLeCTBOBATh B PA3/IMYHBIX COCTOSIHUAX arperanuy, BKaKw4as
MOHOMepBbI, 0JIMroMepbl (MHOI/AA Ha3biBaeMble AUPOYHAUPYIOIIU-
MU JIMTaHAaMHy, npou3BoAHbIMU A3 (ADDL)) u B uTore, HepacTBo-
puMble GuOPUILL [Ipoliecc 06pa3oBaHus aMUJIOUAHbBIX OJIsAIIEK
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HayMHaeTCcs C IOBbILIEHUS KOHLeHTpauuu obuiero A u 6GoJsee
BbIcOKOTO oTHOwweHus AB42 / AB40, yTo mocTeneHHO MPUBOJUT
K OJIMTOMepU3allUu ¥, B KOHEYHOM UTOre, 06pa30BaHHUI0 OT/IOXKe-
HUU aMUJIOUAHBIX OJIsIIIEeK, YTO HNPUBOAUT K BOCIHAJUTEbHBIM
OTBeTaM, aCTPOLMTAPHON aKTUBALMU U HEHPUTHOU AUCTPODUU.
HecMoTpst Ha To 4TO ¢epMeHTATUBHBIN NMPOLECCHl paclienjeHus
APP xopo11o u3y4eHsbl, 0JHAKO NpPUYHHA MUCHOJIJUHTA U TTPOIecC
YKOMIIJIEKTALIUK B OJIAALIKK oCTaloTcsl HensBecTHbIMU. NFT B cBOMO
odepeZb 06pasyoTcs 6ojiee CAOXKHBIM MyTeM, U3 Tay Oesika, Tak
KaK MUCQOJIJUHT MOXKET POUCXOAUTh Ha MHOTMX 3Tall He TOJIbKO
06pa3oBaHus, HO U NMOCTTPAHCASALIMOHHON 06paboTku. Tay-6es10K,
NPUHAJJIEKUT K CEMEUCTBY OEJIKOB, aCCOMMUPOBAHHBIX C MUKPO-
Tpy6oukamMu (MAP- Microtubule-associated protein) u akcnpeccu-
pyeTcsi B OCHOBHOM B HelipoHaX. «CBSI3aHHBIN C MUKPOTPYOOYKaMHU
6eJIOK Tay» UJIU «Tay», ABJASEeTCA He00X0UMbIM /1JIs1 CTAaOUJIbHOCTH
MUKpPOTpy6OUeK [2, c.1722].

OThesnbHOE BHUMaHKe MUCPOJIAUHTA, yaenseTcss runepdoc-
$OopUINPOBaHHIO, TIOTOMY YTO UMEHHO runepdopcdopuinpoBaH-
HbI{ Tay Hal/leH B 6OJIbIINX KOJIMYECTBAX B arperaTax U CYuTaeTCs
NPUYUHOM arperauuu tay 6eska. OjHako noMuMo $pocHopuInpo-
BaHUA Tay alleTUJAUPYeTCcs, [MIMKO3UJIUPYeTCsl, YOUKBUTUHUPYETCS
Y [I0/lBepraeTcs NPOTe0JIUTHYEeCKOMY paclieneHno. Coco6HOCTb
Tay K arperipoBaHUI0 3aKOAMPOBaHa B ero COGCTBEHHOM MoC/Ie/10-
BaTeJbHOCTH [2]. /luMepusanus Tay - HadyaJbHbBIA 3Tal, KOTOPBIX
BeZleT K 00pa30BaHUIO NMapHBIX CIMpaJbHbIX GuiamMeHToB - PHE a
Te B CBOIO 0Yepe/ib 00Pa3y0T KOHEYHYIO CTP - NFT (Puc.1).

PucyHok 1. Ctagum obpasoBaHus NFT
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Bosiesub [lapkuHcona (BII), aBaseTca BTOpbIM MO pacnpo-
CTPaHEHHOCTH HelpoAereHepaTUBHBIM 3a00/I€EBaHUEM U IOPAXKAET
okoJio 2-3% HacesieHUs1 B Bo3pacTe 65 JieT U cTapiie. ITO HEBPO-
Jlorruyeckoe 3ab60JieBaHUE, PACloJIoKEHHOE B CpeJJHEM MO3TE, 0CO-
GEeHHO BJIMSIET HA 06J1aCTh KOMIIAKTHOM YaCTH YepHOU Cy6CTaHLUU
(SNc), koTopas npousBoauT godamuH. BII cBsizaHa c mopakeHUsIMHU
r0JIOBHOT'O M03Ta, U3BECTHBIMU KakK TeJblia JIeBU, KOTOpbIe cojiep-
»KaT Q-CUHYKJIeMH (a-Syn) B KauecTBe OCHOBHOI'O KOMIIOHEHTaA [4,
¢.508-509].

Anbda-cUHYKJIEMH NMpeJCTaB/sseT cO60M OOUJIBHBIN MpeCcH-
HanTU4YeCKU 6esI0K roJOBHOTO MO3ra, HelmpaBUJIbHas YKJAAKa,
arperanusi ¥ QUOPUIIALUSA KOTOPOTO SIBJSIOTCS KPUTHUYECKUMH
dakTopamMu npu HelpoAereHepaTUBHBIX 3a6oJieBaHusX (Puc.2).

MoBpexaeHHLIe
Oeskn Onuromepel Taneis ‘
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INFLUENCE OF ENDOTHELIN-1 ON THE DEVELOPMENT OF
DIABETIC NEPHROPATHY IN TYPE 2 DIABETES MELLITUS

Based on the expert estimates of the prevalence of diabetes
mellitus, there were more than 230 million people with diabetes
in 2010 and it is projected that there will be 300 million diabetic
patients by 2025, out of which 80-90% will be patients with type 2
diabetes mellitus [1, 2].

In this study, blood samples of 55 patients with type 2 diabetes
mellitus, aged 42-65 have been investigated. Based on the levels of
glucose and glycosylated hemoglobin all patients were assigned
into two groups: I group with sub compensation - 34 patients and
II group with decompensation - 21 patients. Duration of the disease
ranged from 2 months to 23 years. The control group consisted of
10 healthy volunteers, aged 33-45. Analysis of the differences in the
indicators between the two groups was performed using the Mann-
Whitney U-test. Statistical significance was observed at p <0.05.

The biochemical parameters (glucose, creatinine, urea) were
determined with the assay kit “Human” (Germany) and amount of
glycosylated hemoglobin HbA1C - with the method of Y.A. Knyazev.
The levels of endothelin-1 were measured with the kit from “Cloud-
Clone Corp” (China).

In the study of biochemical parameters, namely HbA1C, it was
found that with the progression of disease the levels of glycosylated
hemoglobin (HbA1C) were increasing considerably. At the stage of
sub compensation the level was 7.50 + 0.12 % compared to 5.50 *
0.08 % in the control group. Long-term and persistent violation of
carbohydrate metabolism, i.e. decompensation of diabetes mellitus,
and the absence of adequate correction of the disease resulted in
nearly double increase in the HbA1C level, up to 10.30 = 0.24 % [3].
When comparing glucose levels, a 2-fold increase was found in I
group, and a 2.5-times increase was observed in II group compared
to the control group (p <0.001).

An increase in the level of endothelin-1 up to 7.60 * 1.63 pg /
ml was detected in I group of patients (p <0.01) against the control
at 4.46 + 0.31 pg / ml, which confirms the pathological effect of
hyperglycemia on the function of endothelial cells. In II group, this
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parameter decreased to 5.48 + 0.7 pg / ml.

Therefore, at the stage of sub compensation, vascular
endothelium is damaged and involved in the cascade of pathological
processes, which acts as the initiating factor in the development of
nephropathy. However, at the decompensation stage, hemodynamic
and homeostatic shifts play the most important role [4, 5].
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HIGHLY SENSITIVE AMPEROMETRIC ENZYME BIOSENSORS
BASED ON NOVEL POLYMER MATRIXES AND NANOCARRIERS
FOR ENVIRONMENTAL APPLICATIONS

Technogenic pressure on the environment significantly
affects the pollution of water resources. Especially dangerous
are xenobiotics - products of the chemical and pharmaceutical
industry, which negatively impact on the physiological state of
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living organisms and have carcinogenic properties even at very low
concentrations. Conservation and restoration of water resources
is a huge problem for modern society. Some xenobiotics, apart
from wastewater treatment plants, are also in the surface and
underground waters, because they were only partially removed in
the process of the existing technological schemes for cleaning of
wastewater. One of such innovations is a creation of highly sensitive
biosensors for analysis of the level of wastewater pollution. In the
development of amperometric biosensors the main focus is on
the design and improvement of mediatorless biosensor systems.
The use of such biosensors opens wide opportunities for direct
rapid monitoring of the environment. The main advantages of such
biosensors are the absence of the need for additional introduction
into the sensory system of exogenous cofactors and mediators of
electronic transfer, which allows faster and more accurate research;
does not pose a danger to human health and significantly reduces the
cost of bioelectrodes. In recent years, the use of polymer matrixes
and nanosized materials, especially in combination with bioselective
elements - enzymes, for the development of technologies for the
production of bionanomaterials with improved catalytic propertiesis
of particular interest. The studies of micro/nano-modified polymers
will lead to the creation of devices with a significantly expanded
range of capabilities for detecting harmful contaminants. The main
aim of the research curried out was focused on the creation of new
bio-recognizing layers based on enzymes for analytical purposes and
novel polymer matrixes and electroconductive micro/nanomaterials,
which can be used for effective enzyme immobilization [1-8]. Metal
nanoparticles (NPs) and highly dispersed inorganic and organic
materials were used as nanocarriers of bioselective molecules.
The synthesized novel polymer matrixes and micro/nanomaterials
were used for the construction of biorecognition layers of new
amperometric biosensors. Special attention was paid to study the
possible advantages of NPs compared with their micro-analogues,
in particular, possibility of direct electrochemical communication
between enzymes and electrode surface in redox systems on the
example of laccase. In addition, a correlation was established
between the network properties of the biorecognizable layer and
biosensor characteristics to be considered as a possible way to
control the biosensor’s parameters [5].
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TOCRID OLUNMUS ERITROSITLORD NATRIUM NITRITIN
QATILIGINDAN ASILI OKSIDLA$DIRICI TOSIRLOR

Nitritlar insan faaliyyatinin miixtalif sahalarinda genis istifada
olunur va onun saglamlig1 lgiin tohliike yarada biler. Orqanizmin
hipoksiyasina sabab olan nitrit toksikliyinin asasini hemoqlobin
(Hb) ve eritrositlorin oksidlasmis modifikasiyalar1 qoyur. Eyni
zamanda nitritlar vo onlarin asas metabolitlori olan azot oksidi (NO)
organizm l¢lin hayati vacibdir (02 ve CO2-don sonra liglincli qaz
molekuludur). Bu baximdan, nitritlarin vacibliyi (hayati vacib) va
toksikliyi arasindaki qatiliq serhadlarinin 6yranilmasi vacib biofiziki
problemdir [1].

Aparilan tadqiqatda in vitro tacriibalardas insan eritrositlarina
miixtalif dozalarda (0,007-7,000 mM x 30 daq) natrium-nitritin
(NaNO2)hemoglobininoksidlosmasing,lipidlarinperoksidlosmasina
(LPO) vo hemoliz prosesloarina tasiri dyranilmisdir. Eritrositlarin
membran sathinde Hb (Hbm) toplanmasinin va 30 daqiqgalik
inkubasiya miihitindaki (natrium fosfat buferi (NFB) 0,05 M + 0,15
M NacCl, pH 7,4; t 37°C) natrium-nitritin son qatiligindan (NNSQ)
asililigina baxilmisdir.

Malum olmusdur ki, an asagi qatiligda (0,007 - 0,15 mM) NNSQ
20% -o gadar nazare ¢arpan methemoglobin (MetHb) yigilmasina
gotirib ¢ixarir, bu zaman LPO 15-20% azalir; orta daracads asagi
dozalar isa (0,15 -0,35 mM), LPO-nun intensivliyini dayismadiyi
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halda, MetHb-nin 50%-2 gadar artmasina sabab olur; nisbaten
ylksak dozali (0,7-3,5 mM) NNSQ MetHb-nin 90% -2 gadar va LPO
intensivliyinin 25-40%-dak artmasina sabab olur; yiiksek dozali
(3,5-7,0 mM) NNSQ, ferrilhemoqlobinin (FelV)=0 meydana galmasi,
onun hesabina MetHb-nin migdarinin (60%-9 gadar) azalmasina va
naticada lipid peroksidlesmasi intensivliyinin artmasina sabab olur.

Hbm-nin qatiligdan asili olaraq toplanmasi bels goriiniir:

1) asag1 qatiligh NNSQ (0,007-0,15 mM) Hbm toplanmasina
tosir gostormir.

2) orta qatiigh NNSQ (0,15-0,35 mM) 2-den 3% -2 gadar
artirir.

3) yliksak qatiligli NNSQ 7-8% -a gadar artima sabab olur [2, 3].

Eyni zamanda, agoar orta qatiligh (0,75-0,35 mM) NNSQ
methemoglobin komponentinin * 50% qgadar yiiksak qatiliqh
NNSQ iciin isa 70% -2 qadar artmasi geyd edili. MetHb va onun
téromalarinin yigilmasi asagl vo orta dozalar iiciin geri donandir,
lakin yiiksak NNSQ iiciin o geri donmayandir va eritrositlarin
membran quruluslari ile Hb-nin kovalent baglarinin amals galmasi
masalasini glindema gatirmasi ehtimal olunur.

Alinan naticalar, insan eritrositlorina yliksak dozali NaNO2-
in (lipid peroksidlosmasi va hemolizin shamiyystli daracada
aktivlosmasi) oksidlasdirici-modifikasiyalarin tesirinin dagidici
tobiatini gostorir ve porfirin halqasindan damir ionlarinin sarbast
buraxilmasi ile hem qurulusuna tasir gostardiyi ehtimal olunur.
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THE ROLE OF THE PROTEIN FAMILY OF SPARC
IN PANCREATIC CANCER

Pancreatic ductal adenocarcinoma (PDAC) is one of the
most aggressive malignant tumors globally; no more than 20%
of patients can be suitable for curative resection. The median
survival of patients with PDAC is no more than one year, even after
chemotherapy and targeted therapy is the overall 5-year survival
less than 7%. The histopathological hallmark of PDAC is a prominent
stromal reaction in which tumor cells are embedded. This so-called
desmoplastic reaction may exceed 90% of the tumor bulk volume
and is composed of cellular and acellular components. One of the
acellular components is SPARC (secreted protein acidic and rich
in cysteine) protein family, which has been shown to contribute to
cancer migration and invasion. In this review, we aim to discuss the
role of the protein family of SPARC in pancreatic cancer.

Pancreatic ductal adenocarcinoma (PDAC) is the most common
kind of pancreatic cancer and is one of the most aggressive malignant
tumors in the world [1]. Despite experimental research conducted
last years, the prognosis of PDAC remains still poor with a combined
overall 5-year-survival rate of less than 7% [1]. As PDAC not always
presents early symptoms, it is mostly diagnosed in advanced stages
with metastasis. Moreover, the available chemotherapy regimens
are not eligible to cure patients in late stages. Studies show that this
aggressive phenotype of PDAC is not only due to cancer cells, but
also desmoplastic reaction or tumor stroma, which surrounds the
tumor cells. Thus, desmoplastic reaction acts as a physical barrier.
Furthermore, it is meanwhile known that tumor and stroma cells
interact very closely with each other. Tumor stroma itself consists
of several structural proteins, enzymes and proteins involved in cell
communication. One of these proteins is the family of SPARC.

SPARC (also known as Osteonectin) is a member of the
matricellular family proteins [2]. Matricellular proteins can be
secreted into the extracellular matrix and regulate cell functions and
cell-ECM functions. SPARC family is composed of several proteins,
such as Hevin, SPOCK1, SPOCK2, SPOCK3, SMOC-1/2, and Fstl1 [3].
SPARC participated in some biological processes, including wound
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repair, angiogenesis, cell adhesion, and migration [4]. Its function
also can be mediated by interactions with matrix metalloproteinases
(MMPs) and transforming growth factor  (TGF-B) [5].

SPARC’s expression is overexpressed in PDAC and can increase
the invasion of pancreatic cancer cells [6], consistent with databases
using Gene Expression Profiling Interactive Analysis (GEPIA) in
Figure. High levels of SPARC mRNA expression is associated with
poor prognosis after resecting in PDAC patients [7]. In the stromal
compartment of PDAC tumors, SPARC has a higher level of expression.
Specifically, stromal fibroblast/pancreatic stellate cells (PSCs)
adjacent to tumor cells were found to express more SPARC than
cancer cells [8]. Moreover, Guweidhi A, et al. showed that exogenous
SPARC could increase the expression of MMP-2. And exogenous
TGF-B1 resulted in a transient reduction for expression of SPARC.
So in hypothesis, SPARC promotes tumor invasion and migration
through inducing MMP-2 that can degrade EMC. In summary, SPARC
is mainly expressed by stromal cells and is associated with poor
prognosis.
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Figure. The mRNA expression of SPARC, SPOCK1, and SPOCK2 in normal
pancreatic tissue and cancer tissue (red: tumor, grey: normal).

SPOCK1 is also called Sparc/Osteonection and Kkazal-like
domain proteoglycan 1 and found in human testis initially, is secreted
protein and belongs to the SPARC family [9]. And it is associated
with cell proliferation, adhesion, and migration [10]. Several studies
demonstrated that SPOCK1 regulates cell proliferation, invasion, and
progression in several types of cancers, such as liver, colorectal and
prostate cancers. Using GEPIA databases, we found out SPOCK1 is
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overexpressed in pancreatic cancer in contrast to normal pancreatic
tissue. Most recently, it has been shown that, immortalized
pancreatic stellate cell line, PS-1, expressed noticeably more SPOCK1
than pancreatic cancer cell lines. However, the influence of SPOCK1
on cancer cells remains unclear. Therefore, stimulating cancer cells
with exogenous SPOCK1 would be the next step in order to find out
the possible interactions between cancer cells and desmoplastic
reaction.

SPOCK2, Sparc/Osteonection and kazal-like domains
proteoglycan-2, also called testincan-2, is a member of the
SPARC family. This gene encodes a protein, which can bind to
glycosaminoglycans to form part of the extracellular matrix, and
plays a role in cell adhesion and migration (https://www.ncbi.nlm.
nih.gov/gene/9806). In cancer, SPOCK2 was reported the first time
in prostate, breast, and colon cancer and showed significantly higher
methylation in cancer cells in contrast to normal prostate, breast,
and colon cells. Moreover, SPOCK2 expression was restored after
demethylation with 5-aza-dC in various cell lines, indicating the
silencing related to DNA methylation [11].

In contrast to SPOCK1, the role of SPOCK2 in pancreatic cancer
remains unclear. Immunohistochemistry of pancreas sections
from adult male and female outbred ICR mice revealed SPOCK2
expression in islet, acinar, and ductal cells. In PDAC, we observed
an almost 20x higher expression of SPOCK2 in PDAC tissues than
in non-tumor pancreatic tissues by analyzing the data from the
TCGA database using Gene Expression Profiling Interactive Analysis
(GEPIA) (Figure).

In summary, we hypothesize that SPOCK2 might be enriched
in the matrix compartment, inhibit tumor cell proliferation, and
control invasion and migration by inhibiting activation of MMP2.
So the SPOCK2 should have an important role in the desmoplastic
reaction in PDAC; the specific mechanism needs to be research in the
future.

In summary, a series of recent studies provide that stromal/
desmoplasticreaction playsanessentialrolein proliferation,invasion,
and metastasis in cancers. This also caught the interest increasingly
of researchers for pancreatic cancer due to its histopathology.
Specifically, ECM proteins such as SPARC and its family SPOCKs have
an important function in tumor development in PDAC. Some studies
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have revealed a high level of expression in stromal tissue. So this
reason research switches and focuses on the desmoplastic reaction
in PDAC. From this review, we speculate that SPARC and SPOCK1 may
promote proliferation, invasion, and migration in the desmoplastic
response of PDAC; in contrast, SPOCK2 act as suppressor possibly.
The direct or indirect relative and mechanism need to research
further. Continued study will hopefully provide novel strategies
targeted against pancreatic cancer.

10.
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AZIRBAYCANIN KOLBOCOIR VO SALYAN RAYONLARININ
B9ZI TERMAL SULARINDA TERMOFIL BAKTERIYALARIN
OYRONILMOSI

Termofil mikroorqanizmlar fizioloji foal maddslari aktiv bio-
sintez edan produsentlar kimi tadqigateilarin daima diggatini calb
etmoakdadir. Onlardan alinan antibiotikler, fermentlar, vitaminler,
lizvi tursular, amin tursulari, toksinlar, alkoloidlar va s. xalq tesar-
rifatinin miixtsalif sahalarinda ytiksak keyfiyyatli mahsul kimi genis
istifada olunur. Onu da geyd edak ki, termal sularda yasayan termofil
bakteriyalarin produsent kimi istifade olunmasinin bir ¢ox iistiin-
liikklori vardir: optimal inkisaf temperaturu 50-75° C arasindadir vea
geyd olunan temperatur gostaricilarinds metabolizm prosesi daha
stiratli olur, onlar qisa miiddats coxlu miqdarda biokiitls verir va ali-
nan mahsullar geyri-adi soraita déztimli olur [3].

Malum oldugu kimi, hazirki dévrds metal nanohissaciklarinin
bioloji yolla sintezi vo onlarin xalq tesarrifatinin miixtslif sahalarinds,
o climladan tibda tatbiqi an aktual masalalardan biridir. Metal nano-
hissaciklarinin alinmasinda mahz termofil mikroorqanizmlardan isti-
fada olunmasi nazari va praktiki cohatdan boyiik maraq dogurur [4, 5].

Termofil bakteriyalarin asas yasayis maskani termal sular hesab
olunur. Azarbaycanin bir ¢cox bolgsalarinds fiziki-kimyavi xassalari va
balneoloji xiisusiyyatlari ils bir-birindan farqlanan termal sular mov-
cuddur. Respublikamizda termal sularin bazilarinin mikrobiotasinin
komiyyat va keyfiyyotca 6yranilmasi istiqgamatinda asash tedqiqatla-
rin aparilmasina baxmayaragq, yerli termofillarin metal nanohissacik
amala gatira bilmasina aid malumat ¢ox mahdud saydadir [1, 2].

Biitlin yuxarida geyd olunanlar1 nazare alaraq, tadqgiqat isin-
da respublikamizin termal sularinda yasayan termofil bakteriyalar-
da metal nanohissacik amala gatirma xiisusiyyatinin 6yranilmasi
maqsad olmusdur. Bu magsadls tadqiqat isinda obyekt olaraq yenica
isgaldan azad olunmus Kalbacar rayonunun “Asag istisu” manbayin-
dan (t=640C, pH=8.0, saffaf, qoxusuz, karbonatli) va Salyan rayonunda
yerlason “Babazanan” termal su manbayinden (t=50°C, pH=7.0, kii-
kiird qoxulu) su niimunalari toplanaraq tadqiqata calb olunmusdur.
Qidali miihit kimi atli peptonlu aqardan istifads edilmis, becarilma
3-5 sutkada, 56-60° C-ds aparilmisdir. Tacrid olunan koloniyalar Kox
tisulu ils tomiz kulturaya ¢ixarilmisdir ($akil 1, Sakil 2).
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Sakil 1. “Babazonan” termal Sakil 2. “Asag) Istisu” termal

suyundan ayrilmis b1 stami suyundan ayrilmis KA1 stami
(560C-ds, atli-peptonlu aqarda, (600C-ds, atli-peptonlu aqarda,
3 sutka arzinda becarilmisdir). 5 sutka arzinds becarilmisdir).

Bu istigamoatds tadqiqatlarin novbati marhalasinds termofil

bakteriya stamlarinin istiraki ilo metal nanohissaciklarin amale gal-
moasini miisahida etmak iiciin tacriibalar davam etdirilir.
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Na-iZOKATIiONLU DUZ MOHLULLARININ CiLLi
LOBYA CUCORTILORININ BiOLOJi GOSTORICILORIND
VO NADPH-OMOLOGOTIRON FERMENTLORIN AKTIVLIK
DINAMIKASINA TOSIRI

Bitkilar yasadiglari miihitdan asili olaraq aksar hallarda bu ve
ya digoar doracada atraf miihitin miixtalif ekstremal faktorlarinin te-
sirine maruz qalirlar. Bu faktorlar i¢arisinds tebiatda genis yayilan-
larindan biri torpagin soranhigi ils bagh yaranan duz stressidir [1].
Soranligin bitkilare tesiri miirokkab xarakter dasiyir va bitkilorda
gedan biokimyavi proseslarin bir cox aspektlarini ahata edir. Yiiksak
moahsuldarliga malik bitki sortlarinin alinmasi soranliq faktoru ile
yaradilan problemlarin arasdirilmasini ve onlarin bitkilara neqativ
tosirinin aradan qaldirilmasini talab edir. Toqdim olunan tedqiqat
isinde Na-izokationlu duz mahlullar ile yaradilan stress saraitinin
lobya (Phaseolus vulgaris L.) bitkisinin inkisafina va bununla alags-
dar, onlarin NADPH-amalagatiron gliikozo-6-fosfatdehidrogenaza
(Q6PDH) ve dekarboksillasdirici malatdehidrogenaza (DMDH) fer-
mentlarinin aktivlik dinamikasina tesirinin naticalari gosterilmisdir.
Q6PDH hiiceyrada gliikozanin, DMDH iso malatin miibadilosinda
halledici rol oynayir. Hor iki ferment istirak etdiklari metabolik yol-
larda tenzimlayici ferment rolunu yerina yetirir ve onlarin substrat-
larina katalitik tasiri sayasinda reduksiyaedici potensialin formalas-
masinda va bitkilarin ekstremal miihits adaptasiyasinda miihiim rol
oynayan NADPH metaboliti yaranir [2, 3].

Tacrtibalar ¢illi lobya genotipine mansub 5, 10 giinltik ciicar-
tilor tizorinds aparilmisdir. Toxumlar natrium hipoxlorid mahlulu ile
dezinfeksiya olunub, 24 saat miiddstindas distillo suyunda isladildig-
dan sonra tacriiba gablarina kecirilmis va bitki boylitma cihazinda
232C temperaturda becarilmisdir. Duz stresi soraiti 25 mM, 50 mM
va 100 mM NacCl, NazS04, Na2C0O3, NaHCO3 duzu mahlullarindan is-
tifada edilmakla yaradilmisdir. Koklarinin dlciisii 1 sm-a ¢atdiqdan 5
va 10 giin sonra onlarin biometrik gostaricilari 6l¢ciilmis ve 340 nm
dalga uzunlugunda, spektrofotometrik yolla fermentlarin aktivlik
dinamikasi tayin edilmisdir.

Lobya ciicartilarinin inkisafi Na-izokationlu duz mahlullarinin
tasirina qarsi yliksak daracada hassas olmusdur. Bels ki, bu tasir ar-
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tiq 6ziini 25 mM qatiliqda géstarmaya baslamis va clicartilarin in-
kisafin1 2 dafoya godar zaiflotmisdir. Neqativ tasirin koaskinliyi duz
moahlullarinin qatiligr ile diiz miitenasiblik taskil edarak daha da
kaskinlasmisdir. Qalavi tebiatli (Na2COs, NaHCO3) duz mahlullar
clicortilorin inkisafina neytral tobiatli (NaCl, Na2S04) duz mahlulla-
rina nisbatan daha giicli inhibirlasdirici tasir géstormisdir. Bundan
alave, govda sisteminin boylima intensivliyi kok sisteminin béyltima
intensivliyina nisbatan duzlarinin inhibirlasdirici tasirina daha yiik-
soak hassasliq gostarmisdir.

Duz mahlullar1 terafindan yaradilan stress har iki fermentin
aktivliyinin induksiyasina sabab olmusdur. Stimulyasiya effekti kok
sistemi toxumalarinda, govde sistemi toxumalarina nisbaten daha
yuksak olmusdur. Clicartilorin inkisafi ilk dovrlards, asasen, Q6P-
DH, son dovrlarinds iss DMDH fermentinin aktivliyi ilo daha giicli
stimullagdirilmisdir. Alinmis naticalar har iki NADPH-amals gatiran
fermentin ciicartilords duz stresinin neqativ tasirinin aradan galdi-
rilmasinda istirak etmasi haqda fikir séylamaya imkan verir.
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NOXUD BITKISINDO OKSALASETATDEKARBOKSILAZA
AKTIVLIYININ TOYINI UCUN OPTIMAL MUHITIN SECILMOSi

Malumdur ki, biitiin canli orqanizmlarda oldugu kimi, bitki
orqanizmlarinda da atraf miihitin tasirlarina garsi miiayyan saviy-
yalards uygunlasma mexanizmlari yaranir. Bu noéqteyi-nazardan
bitki orqanizmlarinde metabolizm saviyyasinda bas veran uygun-
lasma mexanizmlarinin dyranilmasinin xtisusi shamiyyati vardir. Bu
proseslarda energetik miibadile fermentlarindan olan oksalasetat-
dekarboksilaza (OAD-aza, EC 4.1.1.3) fermenti faal istirak etmakla
Ca-dikarbon tursusu olan oksalasetatdan (OA) piruvatin amals gal-
masi reaksiyasini kataliz edir [1]. Piruvat bir sira metabolik yollar
liclin universal substrat olmaqla orqanizmda enerjinin vo araliq me-
tabolitlarin sintezinds faal rol oynayir.

OAD-aza ilk dafs 1974-cti ilde Wojtcak va b. tarafindan sicovul
qaraciyar hiiceyralarinin mitoxondri va sitoplazmasinda kasf edilmis-
dir [5]. Miiayyan olunmusdur Ki, ikivalentli Mn?*, Co?*, Mg?* kationlari
OAD-azanin aktivatoru, asetil-CoA va ADF isa inhibitoru rolunu oyna-
yir [3]. Fermentin hall olan izoformasindan farqli olaraq membrana
bagl izoformasi Na+-nasosu kimi da faaliyyat gostarir [2, 5].

OAD-aza fermentinin bitki orqanlarinda yerina yetirdiyi
funksiyasinin ahamiyyatini nazarsa almagla noxud yarpaqlarinda
onun aktivliyini tadqiq etmisik. Ferment ekstrakti almagq ti¢lin biitiin
bioloji va aqgronomik qaydalara tam amal olunmagqla, vegetasiya qab-
larinda torpaqda, 20-25°C temperaturda, havanin nisbi riitubati 50-
70%, is181n intensivliyi 8-10 kliiks va fotoperiod 10-12 saat olan siini
miihitds becarilmis bitkinin yarpaqlarindan istifade olunmusdur.

Gotlrilen noxud yarpaqglart distille suyu ile yuyulmus va
havangdastada kvars qumunun istiraki ile 3 daq. miiddatinds 5 mM
DTT, 10 mM MgCl2-6H20, 1 mM EDTA 0,1 % Triton X-100 voe 1% PVP
torkibli 50 mM Na-asetat-sirke tursusu buferinds (pH 6,5) homoge-
nizasiya olunmusdur. Alinan homogenatin 2 qat kaprondan filtrasi-
yasindan alinan filtrat avvalca 10 daqg. 1000 g, sonra 20 daq. 10000
g-da c¢okduriilmiisdiir Buradan alda olunan c¢okiintiitistii maye
OAD-aza aktivliyinin teyini ii¢iin istifade olunmusdur. Sadalanan bii-
tlin amsliyyatlar +4°C-da yerins yetirilmisdir.
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Ilk dafs olaraq bizim tarafimizdan noxud bitkisinin yarpagla-
rinda fermentin aktivliyinin tayini liclin optimal reaksiya mihiti is-
lanib hazirlanmisdir. Miiayyan olunmusdur ki, noxud yarpaglarinda
0AD-aza aktivliyi li¢lin standart sarait asagidaki tarkiba malikdir: 50
mM, pH 6.5, Na-asetat-sirko tursusu buferi torkibs slave olunur, 10
mM MnClz, 1 mM OA va 5-10 mkl ferment ekstrakti. OAD-aza aktiv-
liyi 30°C-do 1 ml-lik kiivetlards, spektrofotometrik tisulla 280 nm
dalga uzunlugunda absorbsiyanin azalmasina sasasan tayin edilmis-
dir. Tayinat zamani aktivator olaraq 10 mM qatiligda Mg?* ikivalentli
kationlarindan istifads olunmusdur.

OAD-aza fermentinin optimal pH-nin tayini 50 mM Na-asetat-sirka
tursusu buferinds 3.0-7.5 pH intervalinda yerina yetirilmisdir. Ferment
ziilalinin miqdar1 ise Sedmak Grossberga gora tayin olunmugsdur [4].

Malumdur ki, ali bitkilarin yarpaqlar1 inhibirlasdirici tasira
malik olan fenol birlasmalari va fenoloksidaza fermenti ils zongindir
[3]. Ferment ziilalin1 bu birlasmalarin inhibirlasdirici tesirindan qo-
rumagq ugiin 0,5-1% PVP, ferment-molekulundaki SH qruplarini ok-
sidlasmadan qorumagq tliglin 5 mM DTT istifade olunmusdur. OAD-a-
za aktivliyini mahlulda olan agir metal ionlarinin inhibirlesdirici
tasirinden qorumagq ti¢lin mahlula agir metal ionlar1 iloe kompleks
birlasma amala gatiran 1 mM qatiligda EDTA alava olunmusdur.

Miiayyan olunmusdur ki, 0AD-azanin kataliz etdiyi reaksiya-
nin stirati reaksiya miihitinin temperaturunun 40-50°C-dak artmasi
kimyavi kinetikaya uygun olaraq artir. Reaksiya miihitinin pH-nin isa
6,5-7,0 intervalinda optimum oldugu miiayyan edilmisdir.

Malumdur ki, OAD-aza aktivliyi hamginin giin arzinds tem-
peratur, isi8in intensivliyi, fotoperiod, riitubat, atmosfer tozyiqi va s.
kimi iqlim amillari ile xarakteriza olunan sutkaliq tsiklden da asili-
dir. Bizim tacriibalorimizde OAD-aza aktivliyinin saat 15.00 radsle-
rinds an yiiksek giymata malik oldugu miiayyan edilmisdir. Alinan
naticalar onu demaya asas verir ki, gordiiyiimiz bu islards noxud
(Cicer arietinum L.) bitkisinin ontogenezinin ilkin dévrlerinde onun
yarpaqlarinda OAD-aza fermentinin aktivliyinin teyini ticiin optimal
reaksiya miuhiti islonib hazirlanmisdir. Miiayyen olunmusdur Ki,
0OAD-aza reaksiya miihitinin tursulugunun (pH-1n) 6.0-7.0 araligin-
da, 1 mM OA istirakinda optimal aktivlik gosterir. Fermentin aktiva-
toru olaraq gotiirtilon Mg?* ionlariin gatihiginin 10 mM-dak artmasi
reaksiyanin sliratinin bir neca dafs artmasina sabab olur. OA, malat,
sitrat ionlar1 ferments inhibirlasdirici tasir edirlar. Reaksiya miihiti-
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nin temperaturunun 50°C-dak tadricon artmasi ils, adekvat olaraq,
0AD-aza aktivliyinin do artmasi onun temperatura davaml ferment
oldugunu gostarir. Bu reaksiyada OA tliglin Km 0,52+0,03 mM-a bara-
bardir.
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AMARANT YARPAQLARINDA PIRUVATKINAZA FERMENTININ
SUBHUCEYR® PAYLANMASININ OYRONILMOSI

Amarant (Amaranth L.) amarantkimilor (Amaranthaceae
Juss.) (Terakimilar) fasilasine aid olan ikilapali, birevli va birillik ot
bitkisidir. Vatani Meksika, Conubi vo Markazi Amerika hesab olunan
amarant gqadim hindularin, asteklarin va inklarin gida rasionunun
asas hissasini toskil edirdi. Hindular amarantin danini “Allahin qizil
dani”, “hindu bugdasy”, “inklarin ¢érayi” adlandirirdilar. Amarant bit-
kisinin botaniki ad1 yunanca - "amarontos” séziindan gétirilmiis va

moanast "solmayan c¢icok” demakdir. Amarant qiymatli don, teravaz,
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yem, texniki va bazak bitkisi oldugundan, alimlar onun qidaliliq va
miialicovi xtisusiyyatlarini yliksok giymatlandirirdilar.

Hazirda amarantkimilarin 65 cinsi, 900-a2 gadar névi ma-
lumdur ki, onlardan 12 névii Azarbaycanda genis yayilmisdir. Res-
publikamizda amarantin an ¢ox yayilan novlarina qatlanan garatara
adlandirdigimiz Amaranthus retroflexus L., qirmizibaldir qarataro -
Amaranthus blitum L., quyruqlu qaratara - Amaranthus caudatus L.
vo basqalari aiddir.

Diinya aczagiliq sanayesinde amarantdan hazirlanan derman pre-
paratlarinin ¢esidlarina ve miialicavi shamiyyatine gora farmakologlar
onu "darman anbar1” hesab edirlar. Mahz bu xiisusiyyatlarina gora alim-
lor amaranti ham da “solmayan-6lmayan cicok” adlandirmislar.

Amarant isiq va istilik seven bitkidir. Onun bdytima va inkisafi
liciin optimal temperatur 25-35°C olmalidir. Bitkinin toxumlar1 torpag-
da temperatur 8-10°C olduqda ciicarir. Ciicartilar ilk 2-3 hafts arzinda
inkisafin1 sanki dayandirir, bu zaman onlarin kok sisteminin aktiv bo-
yiimasi gedir. Bundan sonra bitkilarin boylimasi ve inkisafi intensivlasir.

Amarant toxumlarinda orta hesabla 15-17% protein vardir.
Msalum oldugu kimi, lizin avezolunmaz amin tursusu oldugundan
amarant ztlal 75, siid ztlal 72, soya ztlal - 68, bugda - 58, qargidali
- 44 balla giymatlandirilir [2].

Amarant asanligla hazm olunan ziilala malik madani bit-
ki kimi amin tursu terkibins, C, B, E qrupu vitaminlars, mikro- va
makroelementlara malik olduguna gora ¢ox shamiyyatlidir. Ama-
rantkimilarin yuxarida qgeyd olunan va olunmayan alamatlarini
nazara alaraq, amarant bitkisini model bitki kimi gétiirmakls qurag-
Iigin, duzadavamliligin fizioloji va biokimyavi mexanizmlarini 6y-
ronmak va alinan naticalari tetbiq etmakla yiiksak bioloji keyfiyyat-
lors malik madani bitki sortlar1 almaq olar ki, bunlar da galacakda
quraq va soranlasmis arazilarimizin bitki ortiiyliniin yaranmasinda
pioner bitki kimi istifads oluna bilar. Bu ndqteyi-nazardan tadqiqat
obyekti olaraq tizvi dikarbon tursularinin dekarboksillosmasina
gora NAD-malik enzim mexanizmina malik, Cs-bitki olan amarant
(Amaranthus cruentus L.) yarpaglarindan istifade olunmusdur.
Bunun tg¢ilin toxumlar 15 daq. 3%-li H202 mahlulunda dezinfeksi-
ya olunmus, distille suyu ilo 2-3 dafs yuyulmus vo sonra torpaqda
okilmisdir. Stini miihitin temperaturu 25-28°C, fotoperiodu 14 saat,
riitubatliliyi 60-70% va isigin intensivliyi 15-20 kliiks olmusdur.

Piruvatkinaza aktivliyinin tadqiqi ti¢iin yarpaglar distills suyu ila
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yuyulmus, xirda hissaciklara dogranaraq +4°C temperaturda havang-
dastada kvars qumu ile 20 mM MgClz-6H20, 1 mM EDTA, 5 mM DTT,
20% qliserin, 0,5% PVP toarkibli 100 mM Tris-HCI (pH 8,0) bufer mah-
lulunda homogenizasiya olunmusdur. Alinan homogenat 2 qat kapron-
dan siiziilmiis ve 5 daq. 300 g, sonra isa 15 daq. 1000 g siiratls ¢okdii-
rilmiisdiir. Aliman ¢okiintt atilmis, ¢okiintiilistii maye ila todqiqatlar
davam etdirilmisdir. Ziilallarin imumi miqdar1 spektrofotometrik (Ult-
rospec 3300 pro, Amersham) iisulla tayin olunmusdur [1].

Bunun li¢lin 1 va 2-ci sxemlar lizra assimilyasiyaedici
toxumalar va onlarin subhiiceyra fraksiyalar1 ayrilmis va har bir sub-
hiiceyra fraksiyasinda piruvatkinazanin aktivliyi élctilmiisdiir.

Sxem 1. Amarant yarpaglarindan MH ve OTH-nin ve onlarin subhiiceyra
fraksiyalarinin ayrilmasi va tamizlanmasi

10 q yarpaq + 40 ml homogenizasiya mahlulu (25 mM HEPES, pH 7.8 1
mM EDTA, 4-5 mM sistein (DTT), 0.2% BSA, 0,3 M saxaroza) (Bufer A)

v

Homogenizatorda 7 siirstlo 4 saniys miiddstinds homogenizasiya olunur

v

Ovvales 4 gat kaprondan, sonra iss Sotov varonkasindan siiziiliir (d=80 um)

Filtirat (mezofil fraksiyas1) Mezga +40 ml Bufer A
2 v
15 doq 300g —do sentrifuqalagdirthir 60 san 6 stirat sonra iso 30 san 8
v siirstlo homogenizasiya olunur
GUM (Mezofilin Cokiintti (Mezofilin xloroplastr) L

sitoplazmas1) v Sotov varonk dan filtirasiya (d=211
+10 ml Bufer A (saxarozasiz) 15 doq 300g-do sentrifuqalagdinilir ~ 4m) \l,

Filtirat
v v Mezqa +40 m] Bufer A _—
GUM (Xloroplastin Cokiintii (Xloroplastm membrani)
stromast) " .
Bufer B + 0,6% Triton X-100 60 san 6 siirat, sonra iso 30 san 8
v siiratlo homogenizasiya olunur
2 saatdan sonra aktivlik &letliir Sotov varonkasindan filtirasiya (d=211 pm)

Mezqa+25 ml Bufer A (2% BSA) 40 san hovongdo homogenizasiya  Filtirat

+ 80 ml Bufer A Sotov varonkasindan filtirasiya (d=80 pm)

Cokinti Ekstrakt (6rtiik topa hiiceyrolori)

20 doq 10 000g-do sentrifuqalagdirilir

GUM (Ortitk topa hiiceyralarinin sitoplazmast) Gokintit (Ortitk topa hiiceyralerinin xloroplastlari)

20 doq 10 000g sentrifuqalagdirilir

Cokiintii (Xloropl brani) CUM (Xloroplastin stromast)

Bufer B + 0,6% Triton X-100 slavs olunaraq 2 saat saxlamlir

2 saatdan sonra aktivlik dlgiilir

v
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Sxem 2. Amarant yarpaqlarindan MH ve OTH-nin mitoxondrilarinin ayrilmasi

Mezofilin filtirati OTH-nin filtiratt
\% 4
1,75 doq 5 000g-do sentrifuqalagdirilir
CUM Cokintit
2

2,5 daq 27 000g sentrifuqalagdirilir

Cokintii (mitoxondrni 0,3 M saxaroza moahlulunda hall edilir)
2
Mitoxondrilor 2,5 doq 27 000g —do tokrar sentrifuqalagdirilir
v 2
Cokiintii (mitoxondri) UM
v v

Mezofilin mitoxondrilari OTH-nin mitoxondri

\Z v
Mitoxondri cokiintiisit 0,3 M saxaroza, 0,2% BSA, 4-5 mM
sistein, 1 mM EDTA 25 mM Hepes pH 7.8 +Triton X-100
mohlulunda yenidon ¢okdiiriiliir

v v

Stroma (OTH-nin mitoxondrilori)

Stroma ( Mezofilin mitoxondrilari)

Sxem 1 va 2-da gdstarilan ardicilligla amarant yarpaqlarindan
mezofil hiiceyralari (MH), dtiiriicii topalarin értiik hiiceyralari (OTH)
va onlarin subhticeyrs fraksiyalari - sitozol, plastidlor (membran vo
stromast), mitoxondrilar (membran ve stromasi) ayrilmis, toamizlon-
mis va alinan subhiiceyra fraksiyalarinda piruvatkinazanin aktivliyi
tayin olunmagla onun lokalizasiyas1 dyrenilmisdir. Miiayyan olun-
musdur ki, piruvatkinaza fermentinin aktivliyinin taqriben 60-70%-i
MH vo OTH-nin sitozol fraksiyalarinda, 25-35%-i ise hamin toxuma-
larin xloroplastlarinin stromasinda lokalizasiya olunmusdur. MH va
OTH-nin mitoxondrilarinin stromasinda bu fermentin cami 5%-i lo-
kalizasiya olunmusdur. Malumdur ki, glikoliz har bir canli orqanizm-
da karbohidratlarin par¢alanmasinda va ATP sintezinds miithiim rol
oynayan markazi katabolik yoldur ve bununla da o, Krebs dévranini
piruvat ila temin edir. Sitozol piruvatkinazasi ATP-nin sintezi li¢iin
fosfoenolpiruvatdan (PEP) fosfat tursusunun galigini qoparib ADP-
ya veran asas qlikolitik fermentdir. Bu fermentin Arabidopsis thali-
ana bitkisinin hiiceyrasinin sitozolunda bu glinadak bes izoformasi-
nin oldugunu agkar etmislar. Piruvatkinaza fermentinin aktivliyinin
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asas hissasinin sitozolda lokalizasiya olunmasini onun hiiceyranin
enerji miibadilasinds, yoni orqanizmin ATP ilo tomin olunmasindaki
rolu ilo alagslondirmak olar.
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FOTOSISTEM II KOMPLEKSINDO ELEKTRON
DASINMA REAKSIYALARINA MUHITIN

TURSU-QOLIVI XASSOLORININ TOSIRI

Fotosistem II (FSII) oksigenli fotosintez edan orqanizmlarda
fotonun xlorofil molekullar: tarafinden udulmasi ila baslayan ve bir
neco pilloadon ibarat olan oksidlosma-reduksiya reaksiyalar1 nati-
casinda isiq enerjisinin elektrokimyoavi enerjiye ¢evrilmasini real-
lasdirir. FSII reaksiyalarina onun fotokimyavi reaksiya markazinda
(RM) elektronun ilkin donoru olan fotoaktiv pigment molekulunun
(P680) isiq kvantlarini udaraq hayacanlanmasi ile baslangic verilir.
Hayacanlanmis P680 (P680*) ~3 ps miiddatinda feofitin molekulu
(Pheo, elektron dasiyicisi) tarafinden oksidlasir, reduksiya olunmus
feofitin iso elektronu ¢ox qisa zaman fasilasinda tilakoid membra-
ninin stroma torafinda yerlagan elektron akseptorlari — plastoxinon
QA va QB molekullarina (uygun olaraq, ~250 ps ve ~100us miid-
dotinda) otiirtr. Fotoaktiv pigmentin oksidlosmis formasi P680e+
giiclii oksidlagdirici (~1.2 V) olub, son naticeda niivesi MnsCaOs
klasterindan tagkil olunmus suyun oksidlasdiyi katalitik markazdan
alinan elektronlar hesabina reduksiya olunur [1]. Sonuncu prosesda
Tyr161 va onunla hidrogen rabitasinds olan His190 elektronlarin
RM-ng, protonlarin isa liimen fazasina dasinmasinda istirak edirlar.
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FSII kompleksinin yerina yetirdiyi katalitik reaksiya naticasinda su
molekullar1 oksidlasir, reaksiyanin son mahsulu olaraq atmosfera
molekulyar oksigen (02) ayrilir, tilakoidlarin liimen fazasina 4 pro-
ton (H") daxil olur.

FSII kompleksi (1) atmosferdaki O2-nin manbayidir, (2) stress
faktorlarinin bitkilardes asas hadaflarindan biridir va (3) herbisidle-
rin birlagsma saytidir. Digar tarafdan, isiq enerjisini cox yiiksak effek-
tivlikla (2 98%) elektrokimyavi enerjiya ¢evirdiyi lictin son illarda bu
kompleksin qurulus va funksional prinsiplarine asaslanan gilinas ba-
tareyalarinin yaradilmasi istigamatinda intensiv tadqiqatlar aparilir.

FSII kompleksinin katalitik ve tenzimlayici reaksiyalarinin
reallasmasinda onun liimen va stroma sathi yaxinliginda yerlasan
komponentlar aparict rol oynayirlar. Liimen fazasinda lokallasmis
Mn4CaOs, Tyrl61 va His190, elaca da stroma tarafdaki elektron ak-
septorlarinin (QA va QB) proton statusu FSII-da elektron dasinmasi,
bununla da kompleksin kinetik vo energetik xassalarinin tonzimlan-
masinda 6namli rol oynayir [2-4]. Bu saytlar miixtalif fiziki-kimyeavi
amillar t¢iin algatan olub, onlarin tasiri ile asanliqla modifikasiya
olunurlar. Ona gore do miihitin tursu-galavi xassalarinin dayisdi-
rilmasi, miixtalif tizvi va qeyri-iizvi birlesmalarin va s. tasiri il bu
saytlarin FSII kompleksinin elektron dasinma faalliginin tenzimlan-
masinda rolunun dyranilmasi shamiyyat dasiyir.

Toadgigatin maqgsadi in vitro seraitinde FSII kompleksinda
elektron dasinma reaksiyalarinin miihitin tursu-qalavi xassalarin-
dan (pH) asililiginin 6yranilmasi olmusdur.

Tacriibalorda ispanaq bitkisinin xloroplastlarindan ayrilmis
tilakoid membranlarinin Triton X-100 detergenti ila islonilarak ¢6k-
diirtilmasi yolu ila alinmis va FSII reaksiya markazlari ila zangin (BBY
hissaciklori) membran fragmentlorinden istifade olunmusdur [5].
Uzun miiddatli istifads {i¢lin preparatlar 25 mM MES-NaOH (pH=6.1)
20 mM NaCl, 3 mM MgClz2 vo 400 mM saxaroza tarkibli mahlulda
hall olunmus ve maye azotda (77K) saxlanilmigdir. Tacriibalar 25
mM MES (pH 4.5-6.5), HEPES (pH=6.8-8.0), Tris (pH=7.5-9.0), BES
(pH=6.4-7.8), Bis-Tris (pH=5.8-7.2) buferlarinin mahlullarinda apa-
rilmisdir. Mahlullarin terkibina slave olaraq 20 mM NaCl va 3 mM
MgClz daxil edilmis, lazim olduqda diger komponentlor da slava
olunmusdur. Preparatlar bufer mahluluna garanliqda slave oluna-
raq, 30 s. miiddatinda otaq temperaturunda saxlanildiqgdan sonra 61-
cllar aparilmisdir. Xlorofilin flioressensiyasi ve gecikan siialanmasi
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elektromexaniki modulyatorla tachiz olunmus birstial optik spektro-
metrda Ol¢iilmiisdiir. Fliioressensiyani hayacanlandiran izlayici isigin
dalga uzunlugu ve intensivliyi, uygun olaraq, 490 nm va ~5 pmol pho-
ton-m-2-s—1, fotokimyavi reaksiyaya baslangic veran tasiredici isigin
dalga uzunlugu A>650 nm, intensivliyi iss ~50 pmol photon-m-2-s-1
(doyma halinda ~1000 umol photon-m-2-s-1) olmusdur.

Xlorofilin gecikan stialanmasi (DE, delayed emission) tasiredi-
ciisigin ~50 umol photon-m-2-s-1 intensivliyinda dl¢iilmiisdiir. Nt-
munoalards oksigen ayrilmasi yuxarida gostarilmis mahlullarda (400
mM saxaroza alava olunmus) Klark tipli oksigen elektrodunun (RANK
Brothers Ltd, UK) komayi ilo 23°C temperaturda o6l¢iilmiisdiir. Foto-
kimyovi reaksiyaya ~1000 umol photon-m-2-s-1 intensivlikli hayo-
canlasdirici isigin komayi ile start verilmisdir. Nimunalards xloro-
filin konsentrasiyasi 10 pq/ml olmusdur. Elektron akseptoru olaraq
0.5 mM dixlorbenzoxinon (2.6-dichloro-p-benzoquinone, DCBQ, Sig-
ma, USA) istifads edilmisdir. FSII nlimunalarinin maksimum (100%)
oksigen ¢ixim1 510+£10 pumol 02 (mq Xl-saat)-1 olmusdur.

Xlorofilin dayisan fliioressensiyasi plastoxinon (QA) reduksiya
olundugda RM-nin hayacanlanmasi zamani amala galon P680e+P-
heoe- ciitiiniin rekombinasiyasi naticesinda yaranan stialanma olub,
ilkin fotokimyavi reaksiyada elektronlarin su molekulundan plas-
toxinona dasinmasi aktivliyi ilo baghdir. Belalikla FSII-nin fotokim-
yoavi faalligl onun heam donor, ham da akseptor terafinds bas veran
modifikasiyalara hassas olmalidir. Apardigimiz tadqiqatlar gostardi
ki, xlorofilin dayisen fliioressensiyasinin intensivliyi pH 4.5-8.5 in-
tervalinda sabit olmayib forqli giymatlor alir. Onun intensivliyi pH
4.5 giymatinds an asagi olmus, pH 4.5-7.0 intervalinda iss artmisdir.
Sonraaki marhalads, pH 7.0-7.8 araliginda nisbi sabitlik gostarmisdir.
pH-1n sonraki artiminda dayison fliioressensiyanin intensivliyi azal-
maga baslamisdir (Sakil, a). Fluoressensiyanin kinetik analizi gostar-
di ki, pH 4.5 atrafinda dayisan fliioressensiyanin intensivliyinin zaif
olmasi FSII-nin donor tarafindas elektron dasinma siiratinin asagi, ak-
septor tarafinda ise yiiksak olmasi ila baghdir. pH 4.5-7.8 intervalinda
dayisen fluoressensiyanin fliioressensiyanin intensivliyinin artmasi
isa FSII-nin donor tarafinds elektron dasinmasinin siiratlonmasi ile
baghdir. Bu zaman FSII-nin akseptor toerafinds elektron dasinma-
s1 sliratinin deyismaz galmasi, ya da azalmas1 miimkiindiir. pH=8.0
giymatlarinda dayisan fllioressensiyanin intensivliyinin azalmasi1 Mn
klasterinds bas veran zadslanmalarls alagali olmasini miimkiindiir.
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Sakil. Fotosistem II kompleksindo elektron dasinma reaksiyalarinin
miihitin pH-dan asililigr: a) Xlorofilin dayisen fliioressensiyasi. Monitoring
va tasiredici isigin dalga uzunlugu va intensivliyi, uygun olaraq, 490 nm,
~5 pmol photon‘m-2:s-1 vo A>650 nm, ~50 pmol photon-m-2-s-1-dir;
b) Oksigen ayrilmasi. Hayacanlandirici isigin intensivliyi ~1000 pumol
photon-m-2-s—1-dir. Reaksiya 0.5 mM DCBQ salave olunaraq 6l¢iilmiisdiir;
c) Xlorofilin gecikan siialanmasi. Hayacanlandirici isigin dalga uzunlugu
va intensivliyi A>650 nm, ~50 pmol photon-m-2-s-1-dir. Fliioressensiya
va gecikan slialanma >680 nm dalga uzunluglarinda tayin olunmusdur.

Xlorofilin konsentrasiyasi biitiin hallarda 10 pq/ml olmusdur.

Fotosistem Il torafindan ayrilan oksigen ¢iximinin pH-dan asili-
liginin dyranilmasi gostarmisdir ki, oksigen ¢ixim1 pH=6.3-7.5 interva-
linda ytliksak giymata malik olmus, pH<6.3 va pH>7.5 diapazonlarinda
iso pH-1n azalmasi vo artmasi istigamatlarinda azalmisdir (Sakil, b).
pH<6.3 olan miihitds pH azaldiqca oksigen ¢iximinin da asagi diismae-
si FSII-nin donor tarafinda elektron dasinma siiratinin azalmasi ila
baghdir. pH>7.5 giymatlarinda isa oksigen ¢iximinin azalmasi boyiik
ehtimalla Mn klasterinin zadalonmasi ve hayacanlandirici isigin tasiri
ila fotoinhibirlasmanin bas vermasi ila alagadar olmusdur.

FSII kompleksini xarakteriza edan digar parametr xlorofilin
gecikon stialanmasidir. Bu stialanma P680e+ vo QAe- arasinda bas
veran rekombinasion liiminessensiya olub, kvant ¢ciximi xlorofilin
dayisan fliloressensiyasina nisbaten 103-104 dafs asagidir. Stialan-
manin pH asililiginin tadqiqi goéstardi ki, onun intensivliyi pH=5.0-
8.0 intervalinda monoton olaraq azalir (Sakil, c). Bu azalmanin ilkin
fotokimyavi reaksiyalarda FSII reaksiya markazinin gecikan stialan-
manin bas vermasi ti¢ciin aktiv olmayan P680QAe- halina ke¢msasi ila
olagadardir. pH>8.0 giymatlarinds siialanmanin artmasi FSII donor
torafinda elektron dasinmasinda bas veran inhibirlasma ile baghdir.
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Fotosintez edan orqanizmlarin elektron dasinma reaksiya-
larina tasir edan amillarden biri mihitdaki hidrogen ionlaridir [2-
4]. Tabii halda bu ionlar tilakoid membraninin ham liimen, ham da
stroma tarafinds movcud olur. Onlarin miqdari miihitin tursu-qgalavi
xassalarini va zilallarin funksional qruplarinin titirlonmasini miiay-
yan edir. Fotosintetik elektron dasinmasi zamani sudan ve Cyt b6f
reaksiyalarinda llimens ayrilan protonlarin tilakoid membraninda
elektrokimyavi qradient yaratmaqla barabar, suyun oksidlasdiyi
katalitik markezda amin tursu galiglarinin funksional qruplarini
titrlamakla FSII kompleksinin donor tarafinds elektron dasinmasi-
nin tanzimlanmasi miimkiindiir. Digar tarafdan FSII kompleksinin
stroma torafina yaxin yerlason plastoxinon akseptorlari (QA, QB) da
elektron goabul edarken proton birlasdirmak xassalarini de niimayis
etdirdiyindan, hamin saytlarda da elektron dasinmasinda hayacan-
lanmalarin bas vermasi miimkiindiir.

FSII-da elektron dasinmasinin protonlarin miqdarindan belsa
asililig1 onun donor ve akseptor taraflarinda bu va ya digar reaksi-
yanin tanzimlenma mexanizmlari hagqinda fikir séylamays imkan
verir. Gliman etmak olar ki, pH-in turs giymotlorinda flioressensi-
yanin asagl qiymati FSII-nin donor tarafinin elektron dasinmasini
moahdudlasdirmasi ila (¢ox giiman ki, suyun oksidlasdiyi katalitik
saytin atrafdaki amin tursu qaliglarinin titrlonmasi ilo modifikasiya-
s1) alagadardir. pH artdiqca fliioressensiyanin intensivliyinin ytiksal-
masi onun ham donor terafindaki elektron dasinmasina olan mah-
dudlasmanin gismen aradan qalxmasi, hom do akseptor tarafinde
elektron dasinmasinda mahdudlasdirici mexanizmin ise diismasi ilo
alagali ola bilar.
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HUCCJEJOBAHME CTPYKTYPHBIX CBOMCTB HAHOYACTHI],
®UBPOWHA IIEJ/IKA

Illesk ecTecTBEHHbIM 06PAa30M NPOU3BOAAT NMAYKU UM Hace-
koMble, Takue kak Nephila clavipes 1 Bombyx mori. lllesk B ocHOB-
HOM COCTOUT U3 ABYX OeJikoB, ¢ubporHa Ha 70-80% u cepuinuHa
Ha 20-30%. ®ubpouH 1mesnka U3 Bombyx mori cocTouT U3 AByX Lie-
neu: TSHKeJI0H el U JIETKOH IeNy, MOJIEKYJISIpHAas Macca KOTOPBIX
cocTaBJisieT npubausuTenbHo 325 k/la u 25 k/la, COOTBETCTBEHHO.
OTH LlenU CBfI3aHbl OAHUM JUCYJIbPUAHBIM MOCTHUKOM. Tskesas
1enb $puOpPOMHA LIesIKa COCTOUT U3 KPUCTA/IMYECKUX U aMOPPHBIX
JloMeHOB. KpucTaninieckde AOMeHbI NPeACTABASAIOT ¢ CO60H mo-
BTOPSAIOLINECS aMUHOKHCIOTHBIE N0C/Ie/,0BaTebHOCTH GUOGpOrHa
11eJIKa, KOTOPble COCTOAT M3 IVIMIUHA, CEpUHA U aJlaHWHA. ITH aMHU-
HOKHCJIOTBI UTPAIOT BaXKHYI0 POJib B KOHTPOJIE COOPKH GEJIKOB BO-
JIOKOH I11eJIKa, 2 TAKXKe UX CTPYKTYPbI U, B KOHEYHOM UTOTE, CBOMCTB
11eJIKOBbIX BOJIOKOH [1].

®dubpouH o06s1aJjlaeT HCKJIIOYHUTEJbHBIMU MeXaHUYeCKUMH
CBOWMCTBAaMHU, KOTOpbIe JleJIal0T ero NnpuBJeKaTeJbHbIM [JIJIs1 O4YeHb
IIMPOKOTO0 NMPUMEHEHHUS: CUJIbHOE CPOJCTBO K IoJIMcaxapuiaMm, Me-
XaHUYeCKHe CBOMCTBA, KOTOpbIe BKJIIOYAIOT BbICOKYIO IPOYHOCTD U
rUOKOCTD, a TaKXKe CBOMCTBA HabyxXaHUs, KOTOpbIe 3aBUCAT oT pH
pacTBopa. 3TH AUHAMUYECKHUE CBOMCTBA MUKPOCTPYKTYpPbl GUOPO-
MHa JleJIaloT ero XOpOoIUWM KaHAUAATOM [iJIsi KOHTPOJUPYeMOH U
JUINTEeJbHON JOCTABKH JIEKAapCTB UJn reHoB. CiefoBaTesibHO, GU-
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OpOMH LiesiKa, 06/1aJal0 U TAKUMU MEeXaHUYECKMMU CBOMCTBAMU
Y CBOMCTBAMHM HabyxaHHUS, NOTEHIIMAJbHO M0JIE3€H AJISI CO3/IaHUs
HAaHOYACTHUL, AJI WHKAICY/ISALUH, MOJIEKY/ISPHON BHU3yasu3alLlUH,
610aHa/JIM30B U KOHTPOJIUPYEMOTO BbICBOOOXK/I€HUS MTPU JOCTAaBKe
JleKapcTB. B 1aHHOW paboTe Mbl U3yYWJIM MpenapaT HaHOYACTHUILbI
¢dubponHa wIesKa, NPUTOTOBJEHHbIE W3 alleTOHAa M HCC/Ie/0Ba-
JIUCTPYKTYpPHBIe cBoMcTBa. PubpouH mesnka u3 Bombyx mori npej-
JlaraeT HeOorpaHUYEeHHbIe BO3MOXKHOCTHU /151 QYHKIMOHAIU3ALUHY,
06paboOTKH U OGHMOJIOTUYECKOW MHTErpaluy, TAKUM 06pa3oM npej-
CTaBJIsisl YHUBEPCAJbHbIA HHCTPYMEHT [JIs1 TOATOTOBKM 6HoOMaTe-
pUaJioB JJs1 pereHepaTUBHON MeULIMHbI, TKAHEBOW UHXKEHEPUU U
IIMPOKOTO CIIeKTpa 6MOMEIUIIMHCKUX TPUI0KeHUH [2].

B nepByo ovepejb, AJi U3yYeHUs1 HAHO yacTul, GUOPOUHa,
MbI MoJiy4ad pactBop ¢pubpourHa. lllesikoBble KOKOHBI pa3pe3aeM
Ha MeJIKMe Kyco4kH, a 3aTeM kunatuau 30 muH B 0,02M Na2CO3.
[Tocsne cMbiBaHus cepuniiHa GubpouH pactBopsiau B 9,5 M pactBo-
pe LiBr u 3aTem noaseprasu auanusy B 30 MM dochaTHOM Gydepe
c pH 7,4 B Teyenue 72 4acos npu 4°C. KoHeHTpaLuio noay4eHHO-
ro pactBopa ¢pubpounHa onpezesian Y P-usniydeHueM, UCIOIb3Ys €
275HM = 1,064 cm -1 (mMr/ma) -1 [3].

1 mostyyeHHs1 HAHOYACTHIL U3 pacTBopa ¢ubporHa 106aB-
s 5% (mac./06) auertoHa B 75% (06./06.) pactBop ¢pubpou-
Ha, 3aTeM LleHTpodyrupoBasu 4500 rpm r B Te4yeHHEe 2 4YaCcOB IpHU
4°C. YpanuB aneToH A06aBiasiu 4.5 MJ1 AUCTUIMPOBAHHOW BO/IbI
U BCTpsiXMBasu. [lociaefyomuM 3TanoM sIBUJIOCh MCII0JIb30BaHUE
YJABTPA3BYKOBOI0 30H4a ¢ aMmauTyaou 30% B TeueHuu 30 ceKyH/,
[ToBTOpSA/AM 3Tan LeHTPUYrUpPOBAHUS U pecyclieHJUpPOBaHUsl He
MeHee JIByX pa3. B koHeYHOM 3Tare oTAeisis 0caJloK Ao6aBssau 10
MJI MU CTUJIIMPOBAHHOM BOJIbI U XpaHuu nipu 4°C [4].

Kpyroso#i suxpousm (K/1) siB/isieTcs1 BOXXHBIM METO/I0M OTIpe-
JleJleHus CTPYKTYpbl 6esika. K/ ocHOBaH Ha pa3J/iMuMU B MOTJIOIe-
HUU NPaBO- U JIEBO-TOJIIPU30BAHHOI0 CBETA B 3aBUCMMOCTH OT CO-
CTOSTHUS MOJIUNENTUAHOH 1enu. [lenTHAHBIE TPYNIIbI MOTJIOMIAIOT B
«JanbHUM Y O», noatomy K/l usyvyaeTtcs B cieKTpasibHOM JjHania3oHe
190-260 HM. CnekTp pacTBOpa $UOpPOUHA JEMOHCTPUPYET CIEKTP
K/l c eqHCTBEHHBIM MUHUMYMOM 195 HM U co cs1a6bIM myiedom 220
HM. Ha pucyHke BUHO, 4TO pacTBop ¢ubporHa NpUHUMAET GopMy
CJIy4alHOU CUpaJiu C He3HAYHUTEIbHOU o-ClIMpaibHOU KOHPOpMa-
nuei. PacTBop HaHo4YacTUIbl GUOPOUHA JEMOHCTPUPYET CHEKTP C
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MOJIOXKUTEJNbHBIM MaKCUMYMOM U OTPULIATEJbHBIM MUHHMYMOM B
200 um u 221,8 uM. Kak nmoka3zaHo B siuTepaType B 6esikax K/l 06-
1IMe XapaKTePUCTUKU [-1ucToBOro CD MOryT GbITh NPUHSATHI KaK
oTpUlaTesbHas noJioca Mexay 215 1 219 HM u 60J1b1Iast MOJT0XKHU-
TeJibHas noJsoca Mexay 195 u 202 um. [yt HaHo YacTuilpl pubpo-
VMHa TaKWe NMOoKa3aHHUs CXOAHBI € B-1ucToM. HccnenoBaHus NpoBo-
JUINCh «JabHUM Y®» U pe3y/bTaTbl OTPAXKAIOT IBHBIN Mepexos
OT c/y4yaillHOM criupasu a0 GopMmbl -nucta [5].

Fibroin solution
200nm —— Fibroin nanoparticles

Circular dichroism

221,8 nm

T - T T T T T T 1
180 200 220 240 260
Wavelength (nm)

PucyHoK. CieKTpbl KpyroBoTo UXpoU3Ma JiJist pacTBopa G¢ubporHa U
HaHovacTuIbl pubporHa. KpacHas IMHUS — pacTBOpP HAHOYACTHULbI PU-
OpoMHa CO CTPYKTYpOH [-nucta. YepHasi TMHUS — pacTBOp GUOPOUHA CO

CTPYKTYPOH C1y4YalHOM CIHUpAJIU.
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UCCJIEAOBAHUE HEKOTOPBIX ®U3UKO-XUMHUYECKUX
CBOUCTB HAHOYACTHUL PUBPOUHA IIEJKA

®UOPOUH SIBJISIETCS OCHOBHBIM 6EJIKOM IIeJiKa, KOTOPBIX MOo-
JIy4aloT M3 KOKOHOB IesKomnpsa Bombyx mori U poJcTBeHHBIX
BUJ0B. PubpouH meska u3 Bombyx mori cocrout us AByx Leneu:
TSKEJION LIeNU U JIETKOW LIeNU, MOJIEKYJISIpHAsA Macca KOTOPbIX CO-
cTaBJisieT npubausuTenbHo 325 k/la u 25 k/la COOTBETCTBEHHO.
ITHU Uenu CBsA3aHbl OJHUM AUCYJbOHUIHBIM MOCTUKOM. Tskesas
uenb GuOPOUHA 1lIesIKa COCTOUT U3 KPUCTAIIMYECKUX U aMOP(HBIX
JnloMeHOB. Kpucranindeckue 0MeHbI NMPeACTABISIOT C COG0H Mo-
BTOPSIIOIIMECS AMUHOKHCJIOTHbBIE TOC/Iel0BaTebHOCTH GUbpornHa
mesika. [lepBUyHyI0 Moc/ie0BaTebHOCTh GUOPOUHA COCTABJISIOT
runuH (43%), ananul (30%), cepud (12%) [1]. B MeHblIeM KoJu-
YecTBe B HEro BXOAAT TUPO3UuH (5%), BanuH (2%), acnaprar, riyTa-
MaT ¥ LUCTEWH, KOTOPbIA BBINOJIHSET IJIABHYI UHTErPUPYIOIILYI0
poJib B 06'beITUHEHUH PA3HBIX CY6'beJUHUI] B OJHY MOJIEKYy. [y1u-
I[MH, aJIJaHUH U CEPUH COCTABJISIIOT OCHOBHYIO CTPYKTYPHYIO MOCJIe-
noBartesibHOCTD Gly-Ala-Gly-Ala-Gly-Ser Tspxesoi nenu — 70% Bceit
6€eJIKOBOM IOCJIeJOBATENbHOCTH.

HaTypa/ibHbBIH 1IeJIK He pacTBOPSIETCS B BOJIE, @ TAKXKeE B pas-
6aBJIeHHBIX PACTBOPAX MHOTUX KUCJIOT U L[eJI049el, HO PACTBOPUM B
KOHI[eHTPHUPOBAHHBIX PACTBOPAX XJOPHU/A JUTHS, TUOLLMAHATA JIU-
THUS W KaJIbIIUs, XJIOpUJIa Kasblud. biarogaps Tomy, uto GuGpouH
croco6eH popMUPOBATH A-CIIUPAJIH U 3-CKIAJKH OH CYLIECTBYET B
HECKOJIbKUX CTPYKTYpHbIX popmax: 1-1 — pbixiias, o0y/sspHas,
HecTabWJibHAas U MeXaHUYeCKU HellpodHas; 2-1 — oboralleHHas
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a-cnupansaMu amopdHoi dopmsbl (silk 1), ycroitunBas u ynpyras;
3-a — Kpuctamnieckasa B-¢opma (silk 1) — o6aamaetr camoi
BbICOKOW NPOYHOCTBIO HAa pasphblB, yCTOMYMBA K CUJbHBIM Mexa-
HUYECKHM BO3/IeHCTBUSIM, OHAKO MeHee ylpyras, 4yeM o-dpopma
[1]. ®ubpouH cnocob6eH AIUTENBHO COXPAHATh KPUCTALINYECKYIO
CTPYKTYpYy. Jo/151 prbporHa B 1eqIKOBOM HUTH cocTaBJisieT 70-80%
Macchl 6eJiKa, OCTa/bHAsA YacTb — 3TO CEPUIIUH, KOTOPBIN BbIMNOJI-
HSeT PoJib KJies, CKpeIisiss Gubpusibl pubéporHa B KOKOHE, a TaK-
K€ HEeCKOJIbKO MPOLEHTOB HUPO- U BOCKOMO/J0OHBIX BEIECTB U He-
OpraHUYeCcKHX aHMOHOB M KaTUOHOB [2].

®UOPOUH ABJSAETCA TEPMOCTAOUIBbHBIM OEJIKOM, TEMIIEPATY-
pa ero JgeHaTtypanuu Bbilie 127°C. Moayab ynpyroctu ¢pubépouHa
paBeH 15-17 I'lla, 6esiok 06J1aZiaeT BHICOKOKM MPOYHOCTHIO HA pas-
pbIiB (610-690 MIla). ®ubporH XapaKTepu3yeTcs: BBICOKOU Mpo-
3pavyHOCTbIO, €T0 CIIOCOOHOCTh MPOMYCKAaHUS BUJAUMOIO CHEKTpa
u3jyyeHusa coctabisgeT 90-95%, a k03pPULMEHT NpesoMJIeHUsA
$bubPOMHOBBIX MJIEHOK paBeH 1,55 npu TonuuHe 30-50 MKM.

®Uu6pPOUH NPUMEHSIETCS B pereHepaTUBHONW MeMIIMHE B Ka-
4yecTBe MaTepuasa /Jjisi U3TOTOBJIEHHUSI MAaTPUKCOB [3], MJIeHOK, a
TaK)Xe BXOJUT B COCTAB KOHCTPYKLHUU JJis1 JOCTAaBKHU JIeKapCTBEH-
HbIX U GMOJIOTUYECKH aKTUBHBIX BEIeCTB B oOpraHu3M. KpoMme Toro,
OH 00J1alaeT aHTUMUKPOOHOW aKTUBHOCTbIO, IO3TOMY MOXKET OBITh
PEeKOMEH/I0BaH K MCI0JIb30BAaHUIO B KAYECTBE HOBOTO IPUPOSHOTO
aHTUOAKTepUaJbHOr0 6uoMaTepuana [4].

B nepByo oyepeab AJ51 U3yueHUs HaHOYAcTUL, GUOPOUHA,
MbI MoJiy4aeM pactBop ¢ubpouna. lllesKoBbIle KOKOHBI pa3pe3aeM
Ha MeJIKHe KyCO4YKH, a 3aTeM KunatuM 30 muH B 0,02 M Na2CO3.
[Tocne cMbiBaHUs cepuliiHa GUOPOUH pacTBopsieM B 9,5 M pacTBo-
pe LiBr u 3aTeM noaBsepraem auanusy B 30 MM dochaTHOM Gydepe
c pH 7,4 B Teyenue 72 4acoB npu 4 ° C. KoHneHTpanywo noyay4eH-
Horo pacTBopa ubpornHa Takxe onpegesnseM Y D-usnydyeHueM, uc-
nosb3ys € 275 HM = 1,064 cm -1 (mr / ma) -1 [5].

sl mosty4yeHHs HAHOYACTHIL U3 pacTBopa pubporHa 106aB-
asieM 5% (mac. / 06) anetoHa B 75% (06. / 06.) pactBop ¢ubpou-
Ha, 3aTeM neHTpudpyrupyem 4500 rpm r B TeyeHHe 2 4acoB Npu 4
° C. YpanuB aneToH, fo6aBssieM 4.5 MJ1 JUCTHUIJIMPOBAHHON BOJIbI
Y BCcTpsixuBaeM. [locsieayouMM 3Tanom siBJsieTCsl UCN0JIb30BaHUE
yJIbTPa3BYKOBOTro 30HAa ¢ aMmauTyaou 30% B TeueHuu 30 ceKyH/I.
[loBTOpsieM 3Tanm LeHTPpUPYTUPOBAHUS WU peCyCcleHJUPOBaHUA He
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MeHee JIByX pa3. OTzens4 0cafloK, ,06aByisieM B KOHeYHOM 3Tarne 10
MJI IUCTUJJTMPOBAHHYIO BOJy U XpaHuM 1ipu 4 °C [6].

dnyopeclLeH M Halll/Ia LIMPOKOe IPUMeHEeHUe B pa3IMUHbIX
NPUKJIaJHbIX 6M0JOTUYECKUX U OUOMeMLIMHCKUX UCCIe[,0BaHUSX.
J3To pusmyeckoe sABJEeHUE, CYTb KOTOPOIrO 3aKJ/K4YaeTcs B KpaT-
KOBpPEMEHHOM MOIJIOIEHUHU KBaHTa cBeTa ¢puyopodpopom. MHoro
HamnpaBJieHUH B 6U0PHU3UKE, MOJIEKYISIPHON U KJIETOYHOU 6UO0JI0-
T'MY BO3HUKJ/IM Y Pa3BUBAIOTCS UMEHHO 6J1aroZiapsi BHeApeHUIO HO-
BBIX METO/I0B, 6a3UPYIOIIUXCS HA GJIyopecIeHIINH.

GayopeciieHls 6eJKOB BBI3bIBAETCS TPUNTO(GAHOBBIMU
OoCTaTKaMH{, WUHJOJIbHBbIE KOJIbLIA KOTOPbIX YYBCTBUTEJbHble U
cnoxHble ¢puyopodopsl. PiyopecrieHTHasA CIEKTPOCKON S IIHUPOKO
WCIIOJIb3YeTCS AJIs UHTEPNpPeTaAlUU CTPYKTYphbl 6enkoB. ®ubpo-
WH I1IeJiKa 06JiafiaeT NPpUPOAHON QJuiyopeclieHIIMel, KaK U JpyTrue
6eJIkH, cofiepKalllie apoMaTHYeCKre aMUHOKUCI0THL. CylecTByeT
JiBa TUIA U3MepeHHUsT GJIyopecleHIMU: CTAallMOHAPHO-YCTOMYUBOE
COCTOSIHUE U U3MepeHHe BpeMs Xu3HU puiyopodopa. CTanuoHap-
HO-yCTOMYMBOe U3MepeHNe HauboJiee pacipoCTpaHeHHbIN THII, KO-
TOPBIN BBINOJHAETCSA NPU MOCTOSHHOM OCBellleHUH. MCTOYHUKOM
CcBeTa OOBIYHO SIBJISIIOTCS KCEHOHOBAsi AyroBasl JlaMIla BBICOKOTO
JlaBJIeHUs], KOTopoe obeclleydBaeT HeNpepbIBHOE HU3Jy4YeHHE OT
250 M g0 uHdpakpacHoro usaydeHusa. Obpasel ocBelaeTcs Myd-
KOM CBETA U PETUCTPUPYETCS UHTEHCUBHOCTD WJIM CIEKTP HU3Jy4e-
Hus [7].

UccnenoBanre NpoOBOAMJIOCH B CTALLMOHAPHO-YCTOWYUBOM
cOCTOSAHMM QuiyopeclieHIUMU npu 295 HM BO30YXJeHUU. Makcu-
MaJlbHbIY MK 3MUCCUOHHBIX GJIyOpeclieHTHBIX CIEKTPOB pacTBOpa
dubporHa npuxouiaca Ha 340 HM. 3aTeM, KOrjila OH IpeBpaTUIICSA
B HAHOYACTHULBI B alleTOHe, IPU 3THX e YCJI0BUAX MaKCUMa/bHbIH
MUK HAaHOYaCTHUIL U3 pacTBopa GubporHa cMecTuJIcs 10 326 HM. ITO
npeznoJiaraet, YTo TpunTodpaH o4eHb YYBCTBHUTEJEH K U3BMEHEHU-
sIM MUKpocpeJibl. XUMHUYeCKHUU CBUT HA 14 HM cnekTpa 3MHUCCUHU
¢dayopecueHunu TpuntodaHa SBJASETCS Pe3yJbTaTOM U3MEHEHUS
koHurypauuu GubpoOrHa IIeJIKa OT CJIYYalHOU CIUpPaIU U - CIU-
pasnu 1o ¢opmel B-nucta (PucyHok).
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ENGINEERED MAGNETIC NANOPARTICLES
FOR ENHANCED VACCINE DELIVERY

Unlike conventional vaccines that employ recombinant virus-
es, nucleic acid vaccines (genetic vaccines) consist only of DNA (as
plasmids) or RNA (as mRNA), which is taken up by cells and stim-
ulate an immune response against it. The mRNA vaccine which has
been developed against covid-19, is an important type of genet-
ic vaccines. The main challenge that limits the clinical application
of genetic vaccines is choosing a correct and appropriate delivery
system. Nanotechnology-based vaccine delivery systems have been
developed in the recent years. Among the various nano-scale mate-
rials, inorganic nanoparticles have attracted significant interest as
nanovectors for vaccine delivery due to their ease of functionaliza-
tion, biocompatibility, and low toxicity (1). Superparamagnetic iron
oxide NPs (SPIONs) which have been approved by US-FDA for treat-
ment for a variety of diseases, are promising inorganic nanoparticles
for gene and vaccine delivery. SPION-based DNA vaccine delivery
systems have been investigated for DNA vaccine delivery in the pres-
ence of an external magnetic field focused around the injection site
in order to achieve controlled and sustained exposure to the vaccine
in the target area (2). External magnetic field can increase sedimen-
tation rate, particle internalization and gene expression. We have
developed a variety of positively-charged, surface modified SPIONs
for delivery of bioactive agents including therapeutics, genes and
vaccines as well as tissue engineering and regenerative medicine.
The positively charged surface SPIONs have been prepared by conju-
gation or coating of nanoparticles with cationic biocompatible poly-
mers. Chitosan-modified PLGA, amine-terminated poly(ethylene
oxide) (PEG-NH2) and poly(e-caprolactone) (PCL-NH2), positively
charged functionalized silica nanoparticles and stimuli-responsive
polymers have been synthesized and used for functionalization of
SPIONs with positive surface charge. Physicochemical and morpho-
logical properties of these engineered magnetic nanoparticles have
been evaluated by different characterization techniques. Their bio-
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compatibility such as cytotoxicity and hemocompatibility has been
evaluated in-vitro and in-vivo. The ability of these nanoparticles to
interact with negatively charged bioactive materials including drugs,
cells, nucleic acids and protecting them from environmental condi-
tions make them promising candidate for advanced therapies such
as targeted chemotherapy, cell therapy, regenerative medicine ther-
apy, gene and vaccine therapy.
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DETECTION OF BACTERIAL AND FUNGAL SPECIES IN
WATER RESOURCES IN AZERBAIJAN

Water is one of the rare blessings of nature which has been
an integral part of life since the beginning of time. Accessibility and
efficient use of water has become a topical issue in all ages of histo-
ry. Nowadays, the water quality that meets the requirements of the
World Health Organization and sustainable drinking water supply
are considered one of the priorities among the global challenges and
the improvement of water supply is valued as one of the key factors
of sustainable development. Water has significant role in our world
[2,5]. About 97% of the water on the Earth surface is in the ocean,
the rest 3% is fresh water. Today all water resources in the world
are in danger of contamination and extinction due to domestic and
industrial waste, tourism global warming activities, climate changes,
and drought. Some industrial wastes are highly toxic, what is very
dangerous to the life of living creatures. Contamination of water with
pathogenic bacteria could cause various diseases as diarrhea, gas-
trointestinal illness, etc. Pathogens, such as Vibrio vulnificus, which
has the highest fatality rate of any food-borne pathogen in the U.S,,
recently were detected in the Gulf of Mexico Estuary. As a result, wa-
ter resources are rapidly decreasing [3,4]. The global prevalence of
pathogen contamination is a serious concern; it is essential to im-
prove understanding of the main sources of pathogens and their
significant impacts on water resources. Integration of knowledge
in several areas would improve understanding of levels of potential
causes of pollution, and would also help to design long-term strate-
gies to improve water quality. Human life and activity depend on the
use, distribution and protection of water.
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The main purpose of this work is to detect bacterial and fun-
gal species, contaminating some water resources in Azerbaijan. To
achieve this goal, we collected samples from the Caspian Sea and
Kura river. Water samples were collected into autoclaved sterile 1
L glass bottles. During the sample collection pH and temperature of
water were measured. To access the microbiological composition of
the collected water samples immediately after collection they were
brought to the laboratory and transferred into various selective
nutrient media for the detection of bacterial and fungal strains.
MPA (Meat Peptone Agar) plates were used for total number of
saprophytes, Eshbi plates - for the cultivation of nitrogen-fixing
microorganisms (genus Azotobacter), CCA (Chromocult Coliform
agar) - for the determination the presence of total coliforms and E.co-
li, Chapek plates (ampicillin was added to inhibit bacterial growth)
- for detection of fungal strains. Moreover, some specific liquid me-
dia were used to determine the presence of nutrifying Clostridium
pasteurianum (Winogradsky medium), oil-absorbing (Diana
medium) and phenol-absorbing bacterial strains [1]. Distilled water
was used as a negative control (no bacteria). Media preparation and
sample plating was carried out in accordance with the standard
protocols. In this regard, collected samples were serially diluted
1/10,1/100 and 1/1000 in MQ H,0, undiluted and diluted samples
were plated onto corresponding medium for bacterial and fungal
growth. Results of carried out experiments show that both collected
samples are very contaminated with coliforms and E.coli (number of
colonies - to numerous to count). Number of saprofitesin Caspian Sea
is comparatively more than in Kura river. In addition, nitrogen-fixing
microorganisms from the genus Azotobacter were detected in both
(Caspian Sea - 1 colony, Kura river - 3 colonies), fenol-absorbing - in
both collected samples. Nitrifying bacterial strains and one fungal
strain presented only in sample collected from Kura river. We didn’t
detect any oil degrading bacteria in collected water samples.
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PENDIR NUMUNOSLORINDAN PROTEOLITIK
SUD TURSUSU BAKTERIYALARININ
AYRILMASI VO TODQIQi

Fermentlasdirilmis qida msahsullarinin insan saglamligina
miisbat tasiri son zamanlar onlara olan maragi daha da artirmisdir.
Bu mahsullar arasinda turssiid mahsullarinin xiisusi ¢akisi vardir.
Hoamin moahsullarin yliksak qidaliliq keyfiyyati, asan manimsanil-
moasi, terapevtik effekti va mikrobioloji tahliikasizliyi onlarin tistiin
cohatlaridir.

Fermentasiyanin miivaffaqiyyatle hayata kecirilmasi oradaki
slid tursusu bakteriyalarinin (STB) metabolik aktivliyinden asilidir.
Onlar fermentasiya mahsullarinin torkibine etanol, sirke va stid tur-
sulari, aromatik birlasmoalar, ekzopolisaxaridlor, miixtalif ferment-
lar va antimikrob tebiatli maddalar ifraz edarak hamin mahsullarin
tahliikasizliyini, gidaliliq keyfiyyatini va organoleptik xassalarini
formalasdirirlar [1].

STB miixtalif pendir novlarinin yetismasi prosesinda bas veran
biokimyavi proseslards mithiim rol oynayirlar. Bu hamin bakteriyala-
rin siidii tursutma vo proteolitik faalliq niimayis etdirma qabiliyyat-
lori ilo tamin olunur. Proteoliz, biitovliikds aksar turssiid mahsulla-
rinin istehsalinda an vacib biokimyavi proses hesab edilir. Hiiceyra
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xaricina proteolitik fermentlarin sekresiyasi STB-larin ¢ox vacib xii-
susiyyoti kimi daysarlondirilir. Homin fermentlar siidiin torkibinda
olan ziilallar1 hidroliza ugradaraq bakteriyani boylima iiciin cox vacib
olan amin tursularla temin edirlar [2]. Proteoliz prosesi slidiin ma-
nimsanilmasini miisbat tosir edir va son turssiid mahsulunun gida-
lilq keyfiyyotini artirir. Artiq elma malumdur ki, STB-larin proteolitik
sistemi siid zlilalini1 pargalayir ve naticeda son mahsulun teksturasi-
na, dadina va aromatik xassalarina (qoxusuna) tasir gostarir.

Onu da geyd etmak lazimdir ki, son zamanlar diinya ahalisi
arasinda qida mahsullarina qarsi allergik reaksiyalar xeyli artmisdir.
Inak siidiina garsi allergiya 3 yasina gadar olan usaglarin hatta 2,5%
- do miisahids edilmakdadir. Bu iso hamin usaglarin stini gida mah-
sullari ile gidalandirilmasinda problemlar yaradir. Stidiin tarkibina
daxil olan bir sira ziilallar allergik reaksiyalar yaradir. Bu isa onlarin
tarkibinda olan allergen epitoplarla baglidir [1-3]. Bazi STB stamla-
r1 siid ziilallarinin antigen cavab reaksiyalarinin azalmasina sabab
olurlar. Bu baximdan davamli proteolitik faalliga malik STB stamlari
turssiid mahsullarinin allergenliyini asag1 saldigindan, siid mahsul-
lar1 sonayesindo maraqli tadqiqat obyektina ¢evrilmislor.

onoanavi turssiid mahsullari, xiisusen do pendir nimunalari
proteolitik aktivliye malik STB iiciin zangin manbs hesab edilir. Te-
dgiqatimizin asas magsadi 6lkemizds ev saraitinds ananavi pendir
novlarindan proteolitik faalliga malik siid tursusu bakteriyalarinin
skrininqini hayata ke¢irmak va onlarin s6zii gedan fasllig1 tiglin opti-
mal mihitin secilmasi olmusdur.

Sid tursusu bakteriyalar1 Azarbaycanin 6 miuxtalif yasayis
moantagalarindan alds edilmis 6 pendir niimunalarindan durulasdir-
ma yolu ils izola edilmislar. Bu niimunalardan timumilikda 24 bak-
teriya koloniyalar1 ayrilmis vo onlarin 16 adadi lactobakteriyalarin
xassalarini (Qrammiisbat, katalazamanfi, oksidazamanfi, harakatsiz,
spor amala gatirmayan) niimayis etdirmislar. Onlar temiz kulturaya
cixarilmis va tedqiqatlara calb edilmislar. Homin bakteriyalarin nov
saviyyesinda identifikasiyas1 API 50 CH (L) (bioMerieux, Lyon, Fran-
ce) testin kdmayi ile hayata kecirilmasi planlagdirilir.

Proteolitik STB stamlarinin skriningqi iki isulla hayata kegiril-
misdir. Birinci tisulda skrining bilavasits turssiid mahsulunda aparil-
misdir. Bunun ti¢lin har bir pendir niimunalarinden 2 q gotirilmis
va 2 ml 2%-1i Na-sitrat mahlulunda homogenlasdirilmis ve ondan 1
ml gotirilarak 0,85%-1li NaCl mahlulunda klassik iisulla durulasdi-
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rilmisdir. Sonra miixtalif deracads durulasdirilmis niimunslarden 1
ml gotiriilorak Petri qabinda {izarine 2 ml iizstz siid alave edilmis
18 ml MRS (M17) -aqar miihitina akilmis ve 37°C-da 48 saat miid-
datinds inkubasiya edilmisdir. Homin miihitds saffaf zona yaradan
koloniyalar ilkin proteolitik ferment(lar) produsenti kimi identifika-
siya edilmis va tomiz kulturaya ¢ixarilmasi tigciinmaye qidali miihita
kec¢irilmisdir.

Paralel olaraq, standart mikrobioloji lisulla pendir niimunsla-
rinden STB -lor ayrilmisdir. Bunun tgiin pendir niimunalarinin
miixtalif durulasdirilma daracalarina malik suspenziyalarindan 1 ml
goturularak icarisinds 20 ml 1,5% -li MRS-aqar ve ya M17-aqar olan
Petri qablarina akilmis, 48 saat miiddatinda inkubasiya edilmis va ix-
tiyar1 koloniyalar maye muhite kecirilmisdir. Onlarin proteolitik foal-
Iig1 digar tisulla miiayyan edilmisdir. Bu magsadls izols edilmis STB
koloniyalar1 16 saat miiddatinds maye qidali mtihitds becarilmisdir.
Sonra onu qarisdirmis va 5% hacmda iizsiiz siide slave edilmis va
37 °C-da 24 saat miiddatinda inkubasiya edilmisdir. Bu hamin bak-
teriyalarin proteolitik fermentlarinin sintezinin induksiyas1 maqgsadi
ilo edilmisdir. Kontrol varianta bakteriya suspenziyasi alave edil-
mamisdir. Ziilalin hidroliz olunma daracasi 12%-1i SDS-PAA gelinda
elektroforez tisulu ila yoxlanilmisdir. Bu magsadls fermantasiya edil-
mis siid nimunasi 1:10 nisbatinds gels alava edilmasi li¢iin nazarda
tutulan mahlulda (NaDS 4%, Tris-HCl 50 mM, pH6.8, gliserin 20%,
brom-fenol mavisi, 3-merkaptoetanol) hall edilmis va ziilallarin de-
naturasiyasi ti¢in 100 °C -da 3 daq qizdirilmisdir. Elektroforez Mini
Protean II Gel Electrophoresis (Bio-Rad Hercules, Kaliforniya, ABS)
cihazinda Laemmli tisulu ila hayata kecirilmisdir [4].

Izola edilmis bakteriya stamlarinin ilk {isulla proteolitik faalli-
g1 yoxlanilmis va miiayyen edilmisdir ki, onlardan comi 5 stamin (4,
B, S, D va E stamlar1) koloniyalari atrafinda siidlii-aqarli miihitds saf-
faf zonalar amala galmisdir. Bu hamin stamlarin proteolitik xassali
olmalari liglin ilkin identifikasiya gostaricisi kimi nazarda tutulmus-
dur. Alinan natica sakil 1-da 6z aksini tapmisdir.
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Sakil 1. Stid-aqar tisulu ils proteaza - pozitiv
STB stamlarinin skriningi

Hamin stamlarin proteolitik aktivliklerinin elektroforez yolu
ilo miiayyon edilmasi liclin aparilan todqgigatlarin naticalari iso sakil
2-da gostarilmisdir. Bu sakilden goriindiiyii kimi, ilk tisulla protea-
za-pozitiv olan 5 stamdan comi 2 stam (S va D) siid ziilallarinin pro-
teolizini aktiv formada hayata ke¢irmicgdir.

A B S D E

Cs1-kazein “

2 kazein

ﬁ_ kazein “

betalaktoglobulin g e

alfalaktoglobulin i s S s
Sakil 2. i¢arisina faal STB hiiceyralari gatilmis pasterizo
edilmis lizsiiz siidiin ziilal fraksiyalarinin NaDS-PAAG
tsulu ils analizi

Qeyd etmak lazimdir ki, STB stamlarinin bazilari aqarli mii-
hitale miiqayisade maye miuhitds daha giliclii metabolik faalliq nii-
mayis etdirirlor. Bu baximdan, aqarli muhitden istifade etmakla
hayata kecirilon skrininq metodu ola bilsin ki, bazi STB stamlari-
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nin proteolitik faalliglarinin iza ¢ixmas tigiin alverisli deyil. Bura-
da nazars almaq lazimdir ki, STB-lorin proteolitik faalliglar1 ciddi
spesifikliye malik vo kompleks tonzimloma mexanizmlarini 6zlinda
ehtiva edan faalliq formasidir. Istifads olunan tacriibs saraiti he¢ do
hamisa bu bakteriyalarin proteolitik sistemini kodlagdiran genlarin
ekspressiyasiyasi tiglin alverisli va optimal olmur. Goriiniir bu sabab-
dan dp, ilkin skrininqds pozitiv reaksiya sargiloyan 3 stam elektro-
forez zamani faalliq niimayis etdirs bilmamislar. Proteolitik faalligin
induksiya edilmasi miihitin tarkibi, temperatur, pH va s. kimi ¢oxlu
sayda amillardan asilidir. Bir sozls, skrininqin naticalari tacriibanin
metodundan va aparilma saraitindsn ¢ox asilidir. Bu amillar bir STB
stami liglin optimal olsa bels, digar stamlar {i¢iin elverissiz ola bilar.

Belalikls, 6 miixtalif pendir niimunalarinda proteaza-pozi-
tiv STB stamlarinin skriningi hayata kegirilmis va 5 stamda tadqiq
edilen faallig miisahids edilmisdir. Onlardan yalniz ikisinin proteoli-
tik foallig1 SDS-PAA gelinds elektroforetik siibut edilmisdir. Novbati
tadgiqatlarimizda hamin stamlarin noév saviyyasinda identifikasiyasi
nazarda tutulur.
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CHEMICAL OXYGEN DEMAND AND TOTAL SUSPENDED
SOLIDS ANALYSIS OF WASTEWATER TREATMENT
IN A SOFT DRINK INDUSTRY

The history of carbonated soft drinks dates all the way back
to the late 1700s, when seltzer, beer, and other waters were com-
mercially available. The primary goal of wastewater treatment is to
remove as many dissolved solids as possible before the remaining
water is discharged into the atmosphere. Through a decay of solid
material, oxygen is used, which is needed by the plants and animals
living in the water.

Soft drink wastewater consists of wasted soft drinks and syr-
up, water from the washing of bottles and cans, which contains de-
tergents, and finally lubricants used in the machinery. Therefore,
the significantly associated wastewater pollutants will include total
suspended solids (TSS), chemical oxygen demand (COD), nitrates,
phosphates, sodium, and potassium. They have detrimental effects
on water quality and the environment [1].

The presence of organic material in water is measured by
chemical oxygen demand (COD). It is a measurement of the oxygen
required to oxidize soluble and particulate organic matter in wa-
ter. Organic materials in water squander the oxygen, resulting in
reduced oxygen levels. Therefore, it is important not to release too
many organic compounds into the water.

A total suspended solid (TSS) is the sample of water that could
be trapped by a membrane of dry weight suspended particles that
are not dissolved. This parameter is used for water quality evaluat-
ing the effectiveness of a specimen in a wastewater treatment facili-
ty of soft drink wastewater. A separate analysis also serves to estab-
lish water quality on the base of all the compounds that are totally
dissolved within the water, as compared to undissolved suspending
particles [2].

The instrumentation used for water quality parameter mea-
surements was thermo-reactor applied for the analysis of COD and

Vacuum Pumps for identifying the level of TSS (Table).
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Table

COD and TSS level of wastewater samples from entry and exit pit

Entry pit water sample Exit pit water sample
COD 800-1200 mg O,/I 30-90 mg O,/I
TSS 20-30 mg/l 10-15 mg/l

The level of chemical oxygen demand (COD) is changing, the
concentration before biological treatment of wastewaters ranging
from 800 02/1 to 1200 mg 02/1. After treatment, this number de-
creases from 30 0,/1to 90 mg O, /1. Similarly to COD, the level of total
suspended solids (TSS) is changing from 20 mg/1 to 30 mg/1 before
treatment, 10 mg/1 to 15 mg/1 after the treatment process.

It is usually cheaper, technically simpler, and more efficient
to clean industrial effluents at the source, rather than attempting
their treatment after mixing with household effluent. The purified
effluent parameters are lower than the required values and their
quantity and quality do not adversely affect the receiver [3].

The reliability of treatment procedures in the industry
should be steadily increased to reduce the potential degradation of
the water quality in receiving water supply systems industry. Waste-
water treatment is used to dispose of pollutants and turn them into
profluent water from wastewater. As a result of the wastewater
treatment process, water is recycled to the water system with less
environmental impact.
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TREATMENT PROCESS OF SOFT DRINK
INDUSTRY WASTEWATER

In most industrial processes, water is the most extensively
used raw material in the production of high-value products. Water
quality and its scarcity have been identified as a global threat to the
environment. Wastewater treatment processes for the removal of
waste products and the recovery of water for reuse are important
for ecological renewal.

Four main steps of wastewater treatment systems exist: First,
preliminary systems for the disposal of large materials and coarse
solids which are regularly found in wastewater. Second, primary sys-
tems for the removal of inorganic and organic floating materials and
the physical sedimentation process. Third, secondary treatment sys-
tem where the remaining organic material and colloids have been
removed with biological processes. Fourth, tertiary or advanced to
further treat secondary wastewater to eliminate or decrease remain-
ing contamination by utilizing different methods such as biological
and chemical processes or membrane filtration (MF) [1].

Meddia Clarifler washing process

Figure 1. Industrial wastewater treatment system scheme
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Pre-treatment is the first step in wastewater treatment prior
to the next conventional secondary treatment biological process. In-
dustrial wastewater also combines pretreatment with chemical pro-
cesses such as air flotation (oil removal) and air stripping (ammonia
removal), apart from the physical pre-treatment (Figure 1).

The primary treatment allows for the wastewater to settle in a
settling tank for around two hours. Therefore, a more clarified liquid
effluent is formed in one stream and liquid-solid sludge is formed in
a second stream. For this reason, a sedimentation tank is used for
this purpose. This stage is also referred to as clarification, sedimen-
tation, or settlement [2].

The dominant organic waste-water removal process is bio-
degradation, which known as a secondary treatment. Biodegradable
organic matter and a range of inorganic fractions transform microor-
ganisms into fresh biomass and by-products such as water and car-
bon dioxide (Figure 2).

[f the composition of the wastewater is not sufficient, advanced
treatment is often used, for example, membrane filtration (MF), sand
filter, and more [3].

Figure 2. Industrial wastewater sample from entry and exit pit

Wastewater treatment could be prepared utilized to expel
contaminants from wastewater or sewage and change over it into
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profluent water. As the result of wastewater treatment, water can be
returned to the water cycle with the less environmental impact on
the environment, or straightforwardly reused.
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BbIJAEJIEHHE BAKTEPHI POJIA
BACILLUS U3 BO31YXA

Bo3znyx - cpejja, HauMeHee GJaronpusTHasA AJs KU3HU MU-
KpOOpraHu3MoB. MUKpOGHBI€e KJIETKHU 1 UX CIIOPHI TONAJA0T B BO3-
JlyX U3 MOYBbI UJIM BOJIbl BMECTE C MbLIbI0 U a3p030JieM (a3po30Jb
- KOJIJIOM/JHAs CUCTEMa, COCTOSALIAs U3 BO3/1yXa, KaneJeK *KUJAKOCTH
WJIY TBEPJBIX YaCTHL, U BK/IIOYAIOIas pa3/MuHble MUKPOOPraHU3-
Mbl; pa3Mep aspo30JbHbIX YacTHl, BapbupyeT oT 10 go 2000 uM).
Xopoiasi OCBELIeHHOCTb BO3/yXa COJIHEYHbIMU JjydaMu Y P-crek-
TPa, OTCYTCTBHE MUTATEJbHbBIX BELECTB U BJIAark — BCE 3TU YCI0BUSA
He CIOCOGCTBYIOT KH3HU MUKPOG6OB B Bo3ayxe [1]. YKusHecnocoo6-
HOCTb MUKpPOOPTaHHU3MOB B BO3/lyxe 06ecleyrnBal0T B3BeLIEHHbIe
YacCTHULbI BOJbI, CJIU3U, IBLIU U GParMeHTOB MOYBbL. ATMOChEPHBIN
BO3/lyX U BO3/YX 3aKPbITbIX MOMeIleHUH 3HAaUYUTeJbHO pas/hya-
I0TCS IO KOJIMYECTBEHHOMY U KaueCTBEHHOMY COCTaBy MUKpPOQ.JI0-
pbl. BakTepranbHass 06ceMEHEHHOCTD KUJIbIX TIOMELeHUH Bcerja
BbIllle, YeM aTMOCHEpPHOro BO3/yXa; 3TO CIPaBEJIMBO U B OTHOILIEe-
HHUM NMATOTeHHBbIX MUKPOOPraHM3MOB, NONAZJAKLIUX B BO3JYyX OT
60JIbHBIX JIOJie, ’KUBOTHBIX U 6akTepruoHocuTesen [3].

BakTtepuu poza Bacillus siBnsiloTcs 0oAHUMHU U3 HauboJiee pac-
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NPOCTPaHEHHBIX B IPUPOJe MUKpoopraHusmMoB. Buael Bacillus siB-
JISIIOTCS TJIaBHBIM 06pa30M MOYBOOOUTAIOLIMMU GakTepusiMu. bak-
TEPUH, OTHOCSALMECS K 3TOMY POAY, TaKKe 4acTO BBIJEJSIOT U3
BO/Ibl U Bo3Ayxa. [locKO/IbKY Takue MUKPOOPraHHU3Mbl IOBCEMECT-
HO BCTpeYaloTcsd B IOYBE, BO3/IyXe U BOJle, OHU JIETKO NPOHUKAIOT B
NPOAYKThI NUTAHUS. BeiieACTBUE TOTO, UTO CIOPbI 3TUX OAKTEPUH
006/1a/1aI0T TOBBIIIEHHON YCTOWYMBOCTBIO K JEWCTBHUIO BbICOKOH
TeMIepaTypbl, OHU CIOCOOHBI BBLKMBATh B Mpoliecce xJebomneye-
HUSI U IOTOMY MOTYT BCTpe4YaThbCs B xJebe U APYrux NPOAYyKTaX,
MOJIyYeHHBIX B IIpoliecce Bbledykd. BakTepuu Bacillus 4acTo siBJIsI-
I0TCSI KOMIIOHEHTOM MUKpPOQJIOpbl MOJIOKA, OHU He TMOHYT NpH Ma-
CTepHU3al U U MOTYT CTaTh JOMUHUPYIOIIUMU MUKPOOPTaHU3MaMHU
B MOJIOYHBIX NPOAYKTAX, MO BEPIIIMXCSA NPOLECcCy NacTepu3aluu.
Mukpoopranusmsl Bacillus SBASIIOTCS JOMUHUPYOLIed MUKpPOdJI0-
po¥ coeBbIX 6060B U MPUHUMAIOT y4acTHe B nporecce pepMeHTa-
LMY IPOAYKTOB U PUNPAB U3 cou [2,4].

[lesbr0 HAIIMX HCCJIEJO0BAaHUN ObLIO BblJe/eHHe OGaKTepUil
poaa Bacillus u3 pa3JM4yHbIX CyOCTPATOB, B TOM YHCJIE U U3 BO3/yXa.
BeiiesieHre MUKPOOPTaHU3MOB U3 BO3/lyXa NPOBOAMJIU UCIOJIb3YS
cejMMeHTaLMOHHBIA MeTog Koxa. i1 3TOro nutaTesbHbIE CpeJibl
C MUTATeJbHON Cpefoil OCTaBJISIJIM OTKPBITHIMHU Ha BO3JyXe He-
CKOJIbKO MUHYT. /lajiee 3aKpbIThle Yallku [leTpyu HHKyOUpOBaIU B
TepmocTaTe npu 28-30°C. Bb10 NMpoBeAeHO U3ydeHHEe MUKPOOHO-
ThI BO3/[yXa Pa3JINUHbIX TOMeIlleHUH U OTKPBITHIX 30H. bbLj10 Bhijie-
JieHo 0koJi0 30 LITaMMOB NaJOYKOBUJHbBIX 6akTepuil. Takxke 6bLI0
NpOBeZIeHO H3ydyeHHe MOPQPOJOTHUYECKUX W (PU3HNOJOTHIECKUX
CBOWCTB HEKOTOPBIX NMaJOYKOBUJHbIX 6akTepuil. U3yyeHUe Heko-
TOPBIX LITAMMOB [10Ka3aJ10, YTO OHU OTHOCSATCS K 6aKTepUsIM pojia
Bacillus. Bl uieHTUGUIIMPOBAHBI HEKOTOPbIE ITAMMBI U OTIpe-
JlesieHbl Kak Bacillus megaterium, Bacillus subtilis v Bacillus cereus.

JlutepaTtypa

1. 3BepeB B.B. Mukpo6uosiorus, BUpycoJIOrusi: pyKOBOJCTBO K

npakTUyecKuM 3aHATUAM. M.: 'D0TAP-Megua. 2015.

[llneress I. O6mas Mmukpo6uosiorus. M.: Mup. 1987, 567c.

3. TyceB M.B., MuneeBa JI.LA. Mukpo6uoJiorusi. YuebHUK, 2-e U3/JaHHeE.
1985, 376 c.

4. TluneBud A.B. Mukpo6uosiorus - bruosiorust npokapuoToB. YueGHUK.
2006, 1.1, 352 c.

N

97


http://propionix.ru/f/mikrobiologiya_gusev_mv_mineyeva_la_uchebnik_2-ye_izdaniye_1985.pdf
http://propionix.ru/f/mikrobiologiya_gusev_mv_mineyeva_la_uchebnik_2-ye_izdaniye_1985.pdf
http://propionix.ru/f/mikrobiologiya_biologiya_prokariotov_uchebnik_tom_1_2006_av_pinevich.pdf
http://propionix.ru/f/mikrobiologiya_biologiya_prokariotov_uchebnik_tom_1_2006_av_pinevich.pdf

Haciyeva EA., Qocayeva R.L., Giilahmadov S.Q.
Baki Dévlat Universiteti, Azarbaycan

GOBOLOK 9LEYHINO LAKTOBASILLORIN FOALLIQ
XUSUSIYYOTLORI

Cagdas dovriimiizdas insanlarin tohliikasiz qida mahsullari ila
tomin edilmasi problemi aktual olaraq qalmaqdadir. Qida mahsul-
larinin patogen va sarti patogen mikroorqanizmlarls - bakteriya va
gobalaklarlarla cgirklonmasinin qarsisinin alinmasi hamin proble-
min hoallinde 6namli yer tutur. Bels ki, hamin tadbirlar ham isteh-
lakgilarin saglamliginin qorunmasinda, ham da mahsullarin uzun
miiddat saxlanilmasinda 6z téhvasini verir [1].

Aspergillus flavus, Aspergillus nomius va s. novlarina aid olan
kif gobalaklari AFB1 vo AFM1 kimi aflotoksinlar sintez edirlar. Bu
toksinlar konserogen tasira malik olduglarindan fermentlasdirilmis
moahsullarin tarkibine daxil olarken konsument organizm ti¢iin ¢ox
tohliikali olurlar. Tedqgigatlar géstarmisdir ki, stidtursusu bakteri-
yalar1 hamin toksinlarin molekullari ils birlaga va onlari 6z sathinda
saxlaya bilirlar. Siidtursusu bakteriyalarinin bu xassasina gors on-
lardan adsorbiya yolu ila siid mahsullarinin aflotoksinlarden tomiz-
lanmasinda genis istifads perspektivlari yaranmisdir [3].

Aspergillus cinsina aid sksar noévlar insanlarda aspergilloz
xostaliyi yaradir. Penicillium gobalaklari penisill tursusu, verruko-
zidin va bir sira neyrotoksiki glikopeptidlar ifraz etmakla istehlak-
¢ilarin hayatina manfi tasir edirlar [2]. Fusarium cinsli gobalaklar
Taxillar fasilasine aid donli bitkilorin kokiinda ve danlarinds cliriima
xastaliklari amala gatirmoakls mahsuldarliga xeyli zarar vururlar [1].

Stidtursusu bakteriyalar1 bir sira antimikrob xasssali metabo-
litlarin produsenti kimi qida mahsullarinin biomiihafizasindas genis
istifada edilir. Bu bakteriyalarin yanasi populyasiyalarla ontoqonist
faaliyyati onlarin siid tursusu, karbon gazi, hidrogen peroksid, qisa
zancirli yag tursulari, proteolitik fermentlar, bakteriosinlar ve s.
kimi genis ¢esidli antimikrob xassali metabolitlari vasitasi ilo haya-
ta kecirilir.

Magalamizds miixtalif mansali un niimunalarinden goébalak
aleyhina metabolitlar sintez edan siidtursusu bakteriyalarinin ayril-
masi va onlarin ilkin antoqonistik xassalarinin dyranilmasi zamani
alinan naticalar 6z aksini tapmisdir.
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Tadgigatlarimizda STB manbayi kimi 4 név un niimunasi -
sorgo unu (C), bugda unu (KV), qarabasaq unu (POH), covdar unu
(ZCHL1) istifada edilmisdir. Bu niimunalardan STB-larin izols edil-
masi avval qeyd etdiyimiz kimi, klassik mikrobioloji tisullarla haya-
ta kecirilmisdir [1]. Bunun ii¢clin hamin niimunalardan 1 q gotiiriil-
mis, izarina 9 ml fizioloji mahlul alave edilmis ve qarisdirilmisdir.
Sonra hamin mahlul durulasdirilmis ve MRS miihitinda akilmisdir.
48 s sonra amals galan koloniyalar izols edilarak ayriligda yenidan
MRS miihitds 24 s becarilmisdir.

Passiv gobalak niimunasi olaraq Fusarium culmorum 302 sta-
mindan istifade edilmisdir.

Bakteriyalarin antifunqgal faalligint miiayyan etmak ticiin titri
103/ml olan suspenziya Petri gabinda 12 ml 15% MRS-aqgarla garis-
dirilmis, muhit barkidikden sonra tizeri 12 ml yumsaq (8%) MEA
(semani ekstrakti-aqar) ils ortilmisdiir. Sonra isa 10° /ml gatiligh
5 ul kif sporlari gabin markazina inyeksiya edilmis vo otaq tempera-
turunda (23-25°C) bir gadar inkubasiya edildikden sonra (30 daq)
termostata kecirilmis ve 37°C-ds saxlanilmigdir. Inkubasiyanin ilk
glinlindan baslayaraq 12 giin miiddatinda koloniyalarin diametri
Olctilmiisdiir.

Faal bakteriya hiiceyralarinin cins saviyyasinda identifikasi-
yas1 Uciin ilkin olaraq mikroskoplama, Qram tisulu il ranglanms,
katalaza vo oksidaza testlari hayata kecirilmisdir.

Un niimunalarindan passiv gobslak staminin inkisafini tor-
mozlayan 9 bakteriya izola edilmis va onlarin ilkin morfoloji xii-
susiyyatlari tadqiq edilmisdir. Alinan naticalara gora gobalak bak-
teriyalarin hamisi qrammiisbat, katalazamenfi, oksidazamanfi,
¢copsakilli bakteriya hiiceyralaridir (naticalar gdstarilmamisdir). Bu
xiisusiyyatlara gora onlarin Lactobasillus cinsina aid STB olmalari
gonaatina galmak olar [3].

Izola edilmis bakteriya hiiceyralarinin Fusarium culmorum
302 gobalayina qarsit zamandan asili faalliq diaqramlar1 sakilda
gostarilmisdir. Diagramlardan aydin goriiniir ki, becarilmanin artiq
3cii giinlinda izolyantlarin passiv gobalayin inkisafini langitmasi
miisahida edilmays baslamisdir. Bu zaman aksar izolyantlar (ZiT-
CHL 2, KV3, ZITCHL 4, Z1 vo 30103) 6z tormozlayici tasirini gisman
niimayis etdirdikloari halda L1356, POH5, BL 1V 2 va Z7 izolyantlari-
nin becarildiyi miihitde miisahidalarimizin sonuna gqadar passiv go-
balayin inkisafi tamam dayandirilmisdir. Bununla bels, miisahidsle-
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rimizin 6-c1 glinl Z1 staminin langidici tasiri zaiflomis ve gobalak
koloniyasinin olciilari kontrol variantin 6lctlarina catmisdir (Sakil).
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SaKil. izole edilmis stamlarin Fusarium culmorum
302 gobalayina qarsi zamandan asili faallig1.

Miisahidalarimizin 9-cu giinii ZITCHL 2, ZITCHL 4 vo 30103
izolyantlar1 Fusarium culmorum 0103 gobslayina qarsi faalligini tac-
riibalorin sonuna qadar qoruyub saxlamisdir.

Beloaliklo, muxtalif un nimunalarinden 54 bakteriya izola
edilmis va onlarin 9-da Fusarium culmorum 302 gobalayina qarsi
longidici fealliqg miisahids edilmisdir.

Qeyd etmoak lazimdir ki, Fusarium cinsli gobalaklara garsi
tormozlayici tasir gostoran STB stamlari fermentlasdirilmis taravez
moahsullarindan daayrilmis va onlarin ilkin xiisusiyystlari tadqiq
edilmisdir [1]. Izola edilmis bakteriya hiiceyralarinin miixtslif xas-
salarinin ilkin analizi onlarin Lactobasillus cinsina aid STB olmala-
r1 genatina galmays imkan verir. izols edilmis STB niimunslarinin
daha daqiq identifikasiyasi, onlarin antifunqal faalliq spektrinin va
faal metabolitin kimyavi tebiatinin miiayyan edilmasi istigamatla-
rinds tadqgiqatlarimiz davam etdirilir.
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I'ydens B.C.
Besopycckuii 2ocydapcmeenHblii yHusepcumem, beaapyco

BJIMAAHUE THUIA IUTATEJILHOH CPE/IbI
HA COAEPXAHUE ®EHUJINNIPOITAHOUAOB
U ®JIABOHOU/IOB B KYJIbTYPAX KJIETOK, TKAHEHN U
OPT'AHOB ECHINACEA PURPUREA L. MOENCH

B coBpeMeHHBIX UCCJIeJOBAHUSAX B 06JIaCTH KJIETOUHOU 6HO-
JIOTUUA M GHOWHKEeHepUU PacTEHUH CYLIeCTBEHHYIO POJIb UTPAIOT
Mo/ieJIbHble CHCTEMBI, I03BOJIAILNE JeTaJbHO U3yYaTb MOJIEKY-
JIApHO-TeHeTHuYeckre M (QU3M0JI0ro-OMOXMMHUYECKHe MeXaHU3Mbl
MpOLIeCCOB, MPOTEKAKLNX B pacTeHUax. KyJbTUBUpyeMble in Vitro
pacTuTesIbHblE KJETKH, TKAHU W OpraHbl MIMPOKO UCHOJIb3YIOTCA
B KayecTBe MOJe/IbHbIX 00beKTOB IPU M3yYeHWH OMOXUMHUU BTO-
pHUYHBIX MeTaboJUTOB, PU3HUOJIOTHUH, MOJIEKYJASIPHOU OHOJIOTHH
pacteHuil. C Apyrou CTOpOHbBI, KyJIbTUBUPOBAHUE KJETOK CO3JaeT
MeToJJUuecKhe OCHOBbI GUTOOMOTEXHOJIOTUH, B YACTHOCTH, OHO-
TEXHOJIOTMH JIeKapCTBEHHBIX PacTeHUH, N03B0JIsAl HapabaThIBaTh
9KOJIOTUYECKHU YUCTYI0 6MOMacCy, CoAepKallylo LeJieBble BTOPHUY-
Hble MeTaboJIUThI, UMewlHe dapMaKoJoruyeckoe sHadeHue [1, 2,
3,]. OnTMuU3anus NUTATeJbHbIX CpeJ, ABJAETCH OJHUM U3 CaMbIX
pacnpocTpaHeHHbIX CIOCOGOB MOBBIIEHNUS TPOAYKTUBHOCTH KJle-
TOYHBIX KYJAbTYp [4, 5]. U3y4yas BAUsSIHUE Pa3JIUYHBIX KOMIIOHEH-
TOB NUTATEJbHBIX CpeJl, TAKUX KaK PeryJsaTopbl pocTa, Makpo- U
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MUKpPO3JIeMEeHTb], BATAMUHbI U OpraHUYecKHle coeJMHEeHUsI MOXKHO
nof06paTh ONTUMaJIbHBIA COCTAaB /J1S OBbILIEHWS CUHTE3a OIpe-
JleJIeHHbIX BTOPUYHbBIX MeTab0JIUTOB.

llesiblo HacToOs1eH pabOThI IBUJIOCh YCTAHOBJIEHUE XapaKTe-
pa BJIMSIHMS TUIA TUTATeJbHON Cpe/ibl HA coZiep>kaHue GpeHUInpo-
MaHOUZ0B U (pJIaBOHOU/0B B KYJIbTypax KJIETOK, TKaHEW U OpraHOB
axuHaleu nypnypHoi (Echinacea purpurea L. Moench).

O6beKkTaMU HuCCNe[0BaHUSA CIYXKUJIW KaJJIyCHas U CyCIeH-
3MOHHAs KyJbTYPbl KOPHEBOTO MPOUCXOMKAEHUS, KaJJIyCHAsI U Cy-
CIIeH3UOHHAasl KYJbTYpbl JIMCTOBOTO HNPOUCXOXJEHHs], KyJbTypa
reHeTHUYeCKd TpaHCPOPMHUPOBAHHBIX KOpHel. HUccienyemble Kai-
JIyCHble TKaHM MNpPeJCTaBJSJN COO0M Ky/JbTYpbl PBIXJOTO THIA.
CycnieH3MOHHAas KyJbTypa KOPHEBOI'O MPOUCXOXK/IEHHUS, B KOTOPOH
npeo6J/iaJilasiui MHOIOKJIETOYHbIE arperaThl, BKJIOYalolue JecITKU
KJIETOK, OTHOCHJIaCh K BbICOKOArperupoBaHHoMy Tuiy. CycrneHsu-
OHHasl KyJIbTYpa JIMCTOBOI'0 MPOUCX0XK/JEeHHS], HAIPOTHB, ABJISJIACH
cnaboarperdpoBaHHol. KysnbTypy reHeTudeckd TpaHCHOPMUPO-
BaHHBIX KOPHEN MOJy4Yaau NyTeM arpobakTepuajbHON TpaHcdop-
MallM{ JINCTOBBIX 3KCIJIAHTOB, U30JIMPOBAHHBIX U3 ACENTHYeCKHU
BbIPAlleHHbIX IPOPOCTKOB 3XUHALlEH MYPIyPHOH, C HOMOILbIO IU-
KUX IITaMMOB Agrobacterium rhizogenes 15834 u A4. Jlnsg KyabTu-
BUPOBAHUsI PACTUTEBHBIX 00BEKTOB B paboTe UCI0Jb30BalU NU-
TaTeJbHbIE cpefbl o nponucu Mypacure-Ckyra (MC), Fam6opra u
dBesiera (B5) c no6aBiennem 3% caxaposbl B kauecTBe ayKCHHOB
nuTaTesnbHble cpefbl MC u B5 copeprkanu 2,4-nuxnopdeHoKCUyK-
CYCHYI0 KHUCJOTYy B KOHUeHTpauuu 0,2 Mr/n v B-uHJ0IUI-3-YK-
CYCHYI0 KHUCJIOTY B KOHLieHTpauuu 1 Mr/j, B KauecTBe LIUTOKUHHU-
Ha - KWHEeTUH B KoHLeHTpauuu 0,5 mMr/u. KyabTypbl reHeTHYeCKU
TpaHCcPOPMUPOBAHHBIX KOPHEN MHKYOMpOBaIX Ha 6e3ropMOHaslb-
HbIX cpefax MC u B5. I[IpoJo/nKMTEBHOCTD POCTOBOIO LIMKJIA CY-
CIIEH3UOHHBIX KYJbTYp COCTaBJisa 15 CcyT, Ka/lJyCHBIX KYJAbTYp U
KyJIbTypbl TeHeTHYeCKU TPaHCHOPMUPOBAHHBIX KOpHeH — 30 cyTOK.
B KOHIle pOCTOBOTrO IUKJIA TPOU3BOAUIUN OTOG0OP 6MOMACCHI KYJIbTH-
BUPYEMBIX in Vitro KJIeTOK, TKaHel u opraHoB Echinacea purpurea,
JJI1 KOTOPOM NPOBOAMWJIM Ollpejie/ieHHe aKTUBHOCTH KJIIOUEBOIO
depMeHTa GeHHUINIPONAHOUAHOrO MeTabosiu3Ma L-beHunanaHu-
HaMMOHHU-Ma3bl. OCTaTOK 6MOMACCHI BBICYIIHBAJIUA B CyX0XKapo-
BoM wikady npu 60°C aJig nocyaeayomiero 6HoOXMMUIeCKOTo aHaI1-
3a. CopepkaHre GpeHUINPONAHON/0B B IlepecyeTe Ha IUKOPUEBYIO
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KUCJI0TY, GJIaBOHOW/IOB B [lepecyeTe Ha KBepLeTHH IPOU3BOUJIH C
NOMOLIbIO CIEKTPOOTOMETPUYECKOI'0 METO/A.

YcTaHOBJIEHO, YTO HCIIOJIb30BaHUE NMUTATeJbHOU cpefbl B5
JJ1s1 KyJIbTUBUPOBAHUS BCeX MCCIe[lyeMbIX 00beKTOB IPUBOJHUT K
JIOCTOBEPHOMY POCTY CoZiepKaHUs GpeHUNNponaHonj0B. CTUMYIIH-
pyrowuii a¢ppexkT B HauboJ bl CTENEHU NPOABJISJICA A KaJIyC-
HOW KyJIbTypbl KOPHEBOTO [IPOMCXO/AEHUS U COCTABJISAN B CpeIHEM
1,5 pasa, B HaUMeHblIeH CTeleHu — AJis KyJbTypbl FeHeTUYeCKU
TpaHcHOPMUPOBAHHBIX KOPHEH U KAJLTYCHOH KYJIBTYPbl KOPHEBOTO
NPOUCXOXKAeHUA. [ KalJyCHOM U CYCIeH3MOHHOW KYJBbTYDP JIU-
CTOBOT'O IIPOMCXOX/JeHUsI IPUPOCT COCTaBUJ B cpefHeM 1,4 pasa.
[TokasaHo, YTO Ky/1bTypa reHeTHYeCKU TPaHCPOPMUPOBAHHbIX KOP-
Hel XapaKTepu3yeTcCs ropaszio 60Jiee BBICOKUM MPOAYKIMOHHBIM
NOTEeHLMaJoM B OTHOLIEHUU PeHUJNIPONAHOUL0B 10 CPAaBHEHUIO C
Ky/JbTypaMy HeJUPpdepeHLUPOBAHHBIX KJETOK KaJIJIyCHOU TKaHU
Y KJIETOYHOM CyCIIeH3UM KOPHEBOTO U JIMCTOBOI'O MPOUCXOXKIEHUA
He3aBUCUMO OT TUIA NUTATEJbHON Cpesbl.

B omiudue oT QeHUINpPoNnaHOWL0B (THAPOKCUKOPUYHBIE
KUCJIOTBl M WX NPOM3BOJHBbIE) HauboJiee BBICOKOE COJep:KaHue
$J1aBOHOUA0B GBLIO XapaKTEepPHO He [l KyJbTYpbl FeHeTHYeCKH
TpaHCQOPMUPOBAHHBIX KOpPHEH, a JAJs CyCIeH3MOHHOU KYJbTY-
pbI JINCTOBOTO NPOUCX0XJEHUS, KyJbTUBUPYEMOW Ha NMUTATeJb-
HOU cpefie B5. B ka/uycHOM Ky/IbType KOPHEBOTO MPOUCXOK/AEHUS
YPOBHU HaKOIJIEHHUs] JaHHOM I'PylIbl BTOPUYHBIX METAO0JUTOB He
3aBHCeJIM OT THIA IUTATeJbHOHN Cpe/ibl.

AxTHBHOCTb L-deHualaHMHAMMOHUN-/IMA3bl B HCC/eAye-
MbIX OO'bEKTaX HeCyLeCTBEHHO pa3Jihyajacb NpPU UX KYJIbTUBU-
poBaHUU Ha nuTaTesqbHOU cpefe MC. Ucnosb3oBaHue cpeabl B5
NPUBOAUJIO K POCTY aKTUBHOCTU JJaHHOro ¢gepMeHTa B KJeTKax
KaJITYCHOW U CYyCIIeH3MOHHOW KYJIbTYp KOPHEBOTO NPOUCXOXKIEHUA
B cpepHeM B 1,3-1,4 pa3a, a B KJIeTKaxX CyCIIEH3UOHHOU KYJIbTYPhI
JINCTOBOI'O MPOUCXOXeHUs B 1,3 pasa, Torja [/ KyJbTyphl [eHe-
THUYECKU TPaHCGOPMUPOBAHHBIX KOPHEH W Ka/JIyCOB JINCTOBOTO
MPOUCXOXKIEHUSA JOCTOBEPHBIE OTJIUYMS 110 CPABHEHHUIO CO Cpefior
MC oTcyTcTBOBaAJIHN.

TakuM o06pasoM, IoJiydeHHble JaHHble CBUJETEJbCTBYIOT,
YTO THUIl NUTATEJbHOU CpeJibl OKa3blBaeT CyllleCTBEHHOE BJIHSHUE
Ha NpoAyKLHI0 GpeHUNINPoNnaHou 0B U (GJIaBOHOUA0B KYJbTYpaMu
KJIeTOK, TKaHel U opraHoB Echinacea purpurea. CTUMyIUPYOILUH
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3ddeKT B cayyae MCIOJIb30BAaHUS NUTATeJbHOUN cpenbl B5, Bepo-
SITHO, 0GYCJIOBJIEH TOpa3/lo 6oJiee HU3KUM COZIEPKAaHUEM B ee Co-
CTaBe aMMOHUHHOT'0 U HUTPATHOTO a30Ta, JIePULIUT KOTOPHIX, KaK
W3BECTHO, NPUBOJIUT K YCHUJIEHHIO OMOCHMHTe3a BM pa3HbIX KJ1accoB
B KYJIbTypax KJETOK, TKAaHEeH 1 OPraHOB JIEKAPCTBEHHbIX PACTEHUH
[4,5]. TlonyyeHHble JaHHble He IMO3BOJIMJIM BbISIBUTH BbIpaXKeH-
HOU TOJIOXKUTEJNbHOU KOppeasUi MeXAY YPOBHSIMU aKTUBHOCTH
L-peHnsmaaHMHAMMOHHUK-/INA3bI U CO/IeP>KAHUEM aHATU3UPYEMbIX
BTOPUYHBIX META60JUTOB. OZTHAKO MOXKHO IPE/OJIOKUTD, UTO JJIs
KyJIbTYp KOPHEBOT'O MPOUCXOX/IeHHs], 2 TAKXKe KJIeTOUHOH CyCreH-
3WU JIMCTOBOTO MPOUCXOXK/IEHUsI POCT MPOJYKIUHU GEeHUNPONaHO-
UJI0OB CBsI3aH C MOBbIIIeHHEM AKTHBHOCTH JlaHHOTO pepMeHTa. B
11eJIOM YCTAHOBJIEHHbIe 3aKOHOMEPHOCTU MOTYT OBITh HUCIOJIb30-
BaHbI IPU pa3paboTKe NPOAYKIIMOHHOW MUTATEJbHOU CpeJibl AJis
KyJIbTUBUPOBAHUS KJIETOK, TKaHeW U opraHoB Echinacea purpurea
(L.) Moench B kayecTBe NpoOAYLIEHTOB BTOPUYHbIX METAabOJUTOB
$deHOobHOU MTPUPOABI.
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AHTUMHUKPOBHAA AKTUBHOCTb BOJAHOI'O 3KCTPAKTA
PUNICA GRANATUM L.

['paHaT ewmé ¢ JpeBHUX BpPeMEH HCIOJb30BaJICA KaK JieKap-
CTBEeHHOEe cpe/icTBO. COrylacHO JaHHbIM MHOT'OUYUC/IEHHbBIX HUCCIEe/0-
BaHUH, FpaHaT U MPOAYKTHI ero nepepaboTKH CIIOCOOHBI 0KAa3bIBATh
MPOTHUBOBOCIIAJIMTENBHOE, NPOTUBOONYX0JIeBOE, THIIOTEH3UBHOE
JlelicTBUE U MOTYT MOJIO)KUTEJbHO BJIUATh Ha pa3/IMuHbIe CUCTEMbI
opranusMma [4,7,8]. [paHaToBbIN COK COAePKUT cBbIlie 150 pazany-
HbIX NM0JM(EHOJIOB U 06J1alaeT MOBBILIEHHON aHTHOKCUAAHTHOMN
aKTHUBHOCTBIO [3,5,6].

B naHHOU paboTe npuBe/leHbl S9KCIIEPUMEHTA/IbHbIE UCCIE/I0-
BaHMUS 10 aHTUMHUKPOOHOW aKTHUBHOCTH BOZHOM BBITSIKKH U3 KOXKY-
pbI rpaHaTa Ha MUKPOQI0py BOLONPOBOLHON BOJbI.

Jis mostydeHUs1 BOJHOM BBITSXKKH KOXKYpPY FpaHaTa CYLIWIN
Ipyd KOMHAaTHOUW TeMnepaType. [loAroToBUIN BOJAHYIO BBITSXKKY B
cooTHoweHMHU 1:1. Mukpo6HoJIoruyecKue Ucciel0BaHUs IPOBOIU-
JI1 Ha 6a3e s1abopaTopuu 6roTexHo10TUM Al'Y.

CorsiacHO KJ1acCUYECKUM MEeTOAUKaM, MO r0OTOBUJIU IJIOTHYIO
nuTaTeJabHylo cpeay 'PM u tabopatopHyto mocyay [2]. B kauecTBe
KOHTPOJIsSI UCI0JIb30Ba/IU IOCEB BOJbI 6e3 JJ06aBIeHUs Uccenye-
MOTr0 3KCTpakTa. J|Jis ucciej0BaHUSL Mbl HCIOJb30BajJu BOJIHbIE
BBITSKKU 50 1 100%-HO¥W KOHIIeHTpaLuu. IKCIEPUMEHT MPOBO/IU-
JIU B JIBYXKPaTHOW MOBTOPHOCTH. JlJis1 onpeiesieHUs 061Iero yrcaa
MHUKPOOPTaHU3MOB BOJONPOBOJHON BO/Ibl OBLI HCII0JIb30BaH Me-
Toz 10-kpaTHOro pa3BefeHus [1]. KynibTHBUpOBaiu B TEPMOCTATE,
npu Temnepatype 37°C. Ha TpeTbu U nATBIE CYTKU U3y9aJli BbIPOC-
HMe KOJI0OHMU Ha yawkax [letpu. Mukpobuosioruieckye npemnapa-
ThI OKpalluBaJu 1o Mmetoay 'pamma.

PesynbTaThl. Ha TpeTbM CYyTKM Halllero 3KCHNEPHMEHTA, B
KOHTPOJIbHOM BapHaHTe OTMedaeTcd CIJIOLIHOM POCT MUKpOOpra-
HU3MOB, 0€JI0BAaTOr0 I[BETA, PbIXJION KOHCUCTEHIUU. B ONBITHBIX
BapuaHTax QUKCUPYeM NPEUMYIIECTBEHHO OJHOTHUIHBIE KOJOHUHU
6esioBaToro nBeTa. KosinuecTBO KOJIOHUHM B ONBITHBIX BapUaHTax Ba-
pbupoBasio oT 3 wT. (100% BbITSKKA) U 0 5-6 1UT. (50% BBITSKKA).
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[lo pe3sysbTaTaM JuaMeTpa 3aJepXKKH pOCTa, HanboJibllas
aHTUMUKpPOOHAs aKTUBHOCTb HabJIl0/]JaeTCs B BapMaHTax C IpUMe-
HeHreM 100%-Hoii BBITSKKY 10 cpaBHeHUI0 ¢ 50%-Ho# U cocTaBU-
Ja 18,5 MM u 12,5 MM., COOTBETCTBEHHO.

Ha nsATble cyTKHM 9KCIIepUMEHTa, U3MEHEHHUU B KOHTPOJIbHOM
BapuaHTe He Habuwogaercsa. Ha yamkax [letpu ¢ 50%-HbIM 3KC-
TPAKTOM OTMe4YaeM POCT JABYX KOJIOHUH xKesToro useta. [lpu mu-
KPOCKOIIMPOBAHUHU IIpenapaToB, BblsIBJIeHbl [PAMII0JIOKUTEbHbIE
Y rpaMOTpHUIlaTeJbHbIE NAJ0YKU U KOKKU. B BapuanTe ¢ 100%-HoH
BBITSKKOM Ha NpenapaTax NperuMyLieCTBEHHO OTMevyaeTCsl HaJlu-
4yye rpaMIoJIOKUTETbHbIX KOKKOB.

[losrygeHHBle pe3y/bTaThl CBUAETEABCTBYIOT O IOBBIIIEHHON
aHTUMHUKPOOHON aKTUBHOCTH BOJIHBIX BBITSDKEK Pgranatum L. mo
OTHOLIEHUIO K MUKpodJiope BOAbl U OYAYT HaMH MCIOJIb30BaHbI
JJ14 JlaJIbHeN1Iero U3y4eHus 9KCTPaKTOB I'paHaTa /g IpoBeJleHUs
HUccaeq0BaHUMI.
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Tenasckutl 2ocydapcmeeHHblll yHUSepcumem umeHu Akoba
lozebawsunu, I'py3us

JKCIIEPUMEHTAJ/IbHAA CMEIIAHHAA UH®EKII M4,
BbI3BBAHHAAl TRICHOPHYTON RUBRUM,
INIAPAMUKCOBUPYCOM (BUPYC CEHJIAH)

U OHKOBHUPYCAMU TUIIAA U C

B nociegHue rofibl npo6seMa acCOUUPOBAHHONW HHOEKIUU
MpUBJIEKAET K cebe 0c060e BHUMAaHUeE, YTO, PEXK/E BCET0, BLI3BAHO
3HAYUTEJNbHBIM y/leJIbHBIM BECOM COYETAHHBIX BUPYCO-BUPYCHBIX,
BUPYCO-MUKOIJITA3MEHHBIX, BUPYCO-0AKTEPUANbHBIX HWHPEKINH
Pa3JIMYHBIX CUCTEM opranu3Ma. C Ipyroil CTOpOHbBI, UHTEPEC K CMe-
IIaHHBIM UHQEKIUAM 06yCI0BJIEH TEM, YTO MO CEH IeHb OCTAIOTCS
elle HeIOCTaTOYHO PelleHHbIMU MHOTHE CTOPOHBI aCCOIMMPOBaH-
HOI'0 B3aUMOOTHOIIIEHUST BO36YAUTEIeH PAa3JIMYHBIX TAKCOHOMUYE-
ckux rpyni. [lpy MUKpOGHOM CHHepru3Me BO3MOXKHA peasin3alus
CIeyI0IIUX TUIIOB B3aUMO/eMCTBHUSA: 1) MUKPOOPTaHU3MbI CHHKA-
0T PEe3UCTEHTHOCTh MaKpooOpraHu3Ma U, TaKUM o6pa3oM 2) cro-
COGCTBYIOT MPOHUKHOBEHHUIO U MPOSIBJIEHUIO TIOTEHIIUNA UHBIX BO3-
OoyauTesied; 3) MUKPOOPraHU3MbI CIOCOGCTBYIOT PAa3MHOXKEHHIO U
HaKOIJIEHHUIO JPYTUX MHUKPOOPraHHW3MOB, a TaKXKe BBIJEJSAIT Be-
1IeCTBa, HEO6XO0UMbIe JIJIST Pa3BUTHSA UJIW MOBbIIIEHUS BUPYJIEHT-
HOCTH CUHEPTUYHbIX MHOEKIIMOHHBIX areHToB [8].

Oco6blil MHTEpecC MpeCcTaB/seT U3yueHne B3auMOAENCTBUS
B YCJIOBUSIX CMEIIaHHON UHPEKINH OHKOTEHHBIX U MHPEKITMOHHBIX
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BUPYCOB, a TakXe WHQEKIUOHHbIX areHTOB Pa3JIMYHbIX TAaKCOHO-
Mudeckux rpynm [5,c.2526-2539; 7, ¢,833-838; 9, c.533-543], uyTo
06yC/IOBJIEHO TNMOHUCKAaMHU OaKTepUH-aHTarOHUCTOB HeOIJacTU4e-
CKHUX MpPOLECCOB. B MPOTHUBOMOJIOKHOCT NPUBEJEHHBIM JaHHBIM
Ha MoJiesiu KyJAbTypbl kjaeTok HEp-2 6bL1a mokasaHa akTuBanus
OHKOBUpYyca Tuna /|, npoayuupyeMoro 3ToM KyJbTypoH, MOCJIe CO-
BMECTHOTO KyJIbTUBUPOBAHUS €ro ¢ MUKOOaKTepuel TybepKyie3a
[3]. [To mHeHut0 PyiepecxaiiM ¢ coaBT. [6 ¢. 708-710] KOMIIOHEHTbI
KJIETOK IPUO0B WJIM MPOAYKTbI UX MeTabou3Ma 06J1afa0T UTO-
LU/AHON aKTHBHOCTBIO, YTO MOXKET UMETh Olpe/ie/IeHHOe 3HaYeHue
B OHKoOJIOrnu. OZJHOKO, BIIOJIHE BO3MOXXHO, YTO I'PUO MJIU IPOJYKThI
ero Metab0/iM3Ma, HA060POT, CIOCOGCTBYIOT MPOIECCY KaHIlEpOTe-
He3a, IpMHMMas BO BHUMaHHUe MOJy4YeHHble HAMHU paHee JaHHble
006 aKTHUBal UM Npolecca MopdoreHe3a OHKOBUpYca TUna /| B KyJib-
Type knetok HEp-2 nog BaussHueM rpuba Trichophyton rubrum [3].

B 3TO# CBSI3M 1jeJIbI0 HACTOSLIEr0 UCCIeL0BaHUs ObLIO yCTa-
HOBJIEHHE O0COOEHHOCTEN B3aWMOJENCTBUS OHKOTEHHBIX BUPYCOB
(uucTepHaBUpyc THNAa A U oHKOBHUpYC TUna C), napaMUKCOBUpYyca
(Bupyc CeH/jaii, KCMOJIb3yeMbI KaK MO/Ie/IbHbIH IITAMM /JI51 XapaK-
TEPUCTUKHU CeMEWCTBA MapaMUuKCOBUPYycoB) U rpuba (Trichophyton
rubrum).

Yno6HO# MoJiesiblo AJisT M3y4eHUs BUPYCO-TPUOKOBOM acco-
LUALMHU ABJSETCS KyJbTypa KJaeTok L-929, koTopas sBJsieTcs 4yB-
CTBUTEJbHOM [IJI1 BOCCO3/IaHUSI 3KCIIEPUMEHTATbHON MHUKOTHYE-
CKOM MHQEKIMU U [IUTONAaTOreHHOro AelcTBUsA BUpyca CeHJial, a
TaK)Xe CIOHTAaHHO MHQUIIMPOBAHHOW OHKOBHUpycamu Tuna C v uu-
cTepHaBUpycaMu TuIa A [2].

KysbTypy knetok L-929 BeipawjuBasu B yalikax Kappens; pJis
KyJIbTUBUPOBAHUs KJIETOK MCIOJb30BaJX THAPOJNU3AT JAKTAIbOY-
MUHA U cpeny Wria ¢ rIlOTaMUHOM U aHTUOMOTHUKAMHU (MEHULUII-
JIVH U CTPENTOMUIUH). Ha TpeTbu CyTKHU NOCJIE NepeceBa MOHOC/ION
KJIETOK 3apakayiu BUpycoM CeHpai (Mcxoaubiit TUTp 160-320 rema-
ITJIIOTUHUPYIOIUX efnHUL). [loc/ie KOHTaKTa BUpyca C KJIeTKaMH B
TedeHHe 60 MUH BHOCJIHU CMbIB 14-1HeBHOU KyabTyphl Tr. rubrum,
BbIpallleHHON Ha cycso-arape (MHOXXeCTBEHHOCTb 3apaKeHHUs Co-
craBJssa 10 aseMeHTOB rpru6a Ha 1 KJeTKy MOHOCJI0s1). MoHOC/I0H
KJIETOK QUKCHpOBau yepes 3, 6, 12, 24, 48, 72 4 nocJie 3apakeHUs1
4%-HbIM IJIyTapoBbIM aiberuoM Ha 0,1M kakoguiaTHOM 6ydepe
(pH 7,4) B TeueHue 24 4 npu 4°C, 3aTeM OTMbIBaIM KaKOIUJATHBIM
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6ydepom. [anbHelmyo QUKCAUI0 OCYLIECTBJASAU N0 /I3JBTOH.
MoHocC/10i1 06€3BOKHBa/IM B COIUPTAxX BOCXOAsALLEH KOHLEHTPALUU
Y alleTOHe U 3a/IMBaJid CMeChbI0 3aJIMBOYHbIX MaTepuasioB Araldit
Harter u Araldit M. [losiuMepu3sanus npoBoguach BHadase npu 37°C
B TeYeHHE CYTOK, 3aTeM npu 56°C B TeueHHe JIBYX cyToK. OTaese-
HUe MJI0CKONapasljieIbHOr0 MJIacTMacCOBOTO JUCKA OT CTeKJIa OCy-
L1eCTBJISJIN )XUAKUM a30TOM. JlMCK nosiuMepa NpocMaTpUBaIU MOJ
($a30BBIM KOHTPACTOM, BbIOUPA/IX eJUHUYHbIE KJIEeTKU UJIU IPYIIIbI
KJIETOK, BbIpe3a/Ii MX, HaKJeHBaJM Ha IJIaCTMacCOBbIe CTOJIOHUKHU
Y 3aTayMBa/id MUPaMUKY. YIbTPaTOHKUE cpe3bl ToNIKUHON 15-30
HM noJiy4asau Ha yabrpatoMe LKB-4800, nasee koHTpacTupoBaiu
1%-HBIM BOAHBIM pacTBOPOM ypaHUIaleTaTa B TeueHHe 15-30 MuH,
3aTeM JOKpallMBa/Jd JHMMOHHOKHCJIBIM CBHHIOM [5,c.2526-2539;
9, ¢.533-543]. [IpenapaTbl MpoCMaTPUBAIHU B 3JIEKTPOHHOM MUKPO-
ckorne JEM-100 CX II (Anonus).

[lepBbIM 3TanoM B3auMOAENCTBUS KJieTKH L-929 u rpuba
sIBJISIeTCS aJ,cOpOLUs TOCTeJHET0 Ha KJIETOYHBIX OTPOCTKAX U Mpo-
HUKHOBEeHMe BO30YyAUTe/I1 BHYTPb KJIETKH, UTO HabJII04aeTCa K 6-12
4y UHGULIMPOBaHHUA. B lasbHeleM pa3BUBaeTCs LIMTONATOreHHOe
pericteue (LII/), yTo mposiBsisieTcsl B U3BMEHEHHUHU CyOMHKPOCKO-
NUYeCKOU opraHusanuu kiaetku. Passurtue LI/l npoucxogut kak
10J, BJIMSAHMEM Ipuba, Tak u Bupyca CeHzai. HecMoTpsa Ha pasBu-
tue UI1/ nox gelicTBueM rpuba, NposiBJIEHUE 3KCIIEPUMEHTATbHON
CMelllaHHOUM BUPYCO-TPUOKOBOUN MHPEKIIUU HABJIIOJAaeTCs He TOJIb-
KO Ha YPOBHe KJIETOYHOH NOMYJALHH, HO U HAa YPOBHE OTAEJbHBIX
kj1eTok. OfHaKo, Aa)ke B NMPUCYTCTBUU Ipuba, OCHOBHBIE 3Tallbl
Mop¢oreHesa OHKOBHUpyca coXpaHeHbl. [loukoBaHHMe OHKOBHUpYyca
Tuna C NpouCXOAUT B 30HY KOHTaKTa Tr. rubrum U BO3MOKHOCTb
3TOro Npolecca COXpaHeHa Ha TOBEPXHOCTH KJIETOK, HaXO[SAIINXCA
Ha CTaAuM JecTpyKUuU. [Ipu 3apa’keHUH KyJAbTYpbl L-KJIeTOK BUDPY-
com Cenpaii v Tr. rubrum noao06Hasi 3aKOHOMEPHOCTD COXPaHSETCS.
[Ipy ofHOBpeMeHHOM UHQULMPOBAHUM LIMCTEPHABUPYCOM THUIA A,
oHkoBupycoM tumna C, Bupycom Cenpaut u Tr. rubrum KyJbTyphbl KJie-
ToK L-929 cMmemanHasg uHpeKUs HAGJ/I0aeTcsl U HAa YPOBHE OT-
JleIbHBIX KJeToK. @opMupoBaHue Bupyca CeHJlail © OHKOBHPYCOB
NPOUCXOAUT HepeaKo B Tonorpadpuyeckord 6JIU3HOCTH HA MOBEPX-
HOCTU UHOUIIMPOBAHHOU KJIeTKU. [Ipy 3TOM OTAE/IbHbIE 3/1EMEHTHI
Bupyca CeH/iall, B YaCTHOCTU PUOOHYKJIEONPOTEN/I, BKIIOYAIOTCS B
cocTtaB oHKoBUpYyca (Puc.).
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PucyHOK. a) YuacTok kJjeTku L-929,undunupoanHoit Trichophyton
rubrum u
6) yuactok Trichophyton rubrum B KynbType KaeTok L-929,undunupo-
BaHHOU BupycoM CeHzai

B ycsioBUsAX cMellaHHOU MHGEKIIMK 0GHAPYKEHbI pa3JIUYHbIe
aHoMaJibHble GOPMbI OHKOBHPYCOB - MUHHUMaJibHble GOPMBI, KO-
TOpbIe OBLIM ONKCaHbl paHee [1]. B monyssinuu nucTepHaBUPYCOB
TUna A o6Hapy>XeHbl MHOTOYMCJIEHHbIE BUPYChl C GparMeHTHpPO-
BaHHBIMHU HYKJIEOUJIAMH.

Hapo mosiaraTth, 4TO OGHapy:KeHHasi CIOCOGHOCTb PUOBOHY-
KJieonnpoTena Bupyca CeHal BKJIIOYATbCA B COCTAaB OHKOBHUpYycCa
SIBJISIETCS ellle OJIHUM IO/ TBEPKJeHUEeM TPE/IOJIOKEHUS O POJIU
BUPYCOB B 06MeHe TeHeTH4YeCcKor nHdopManuu B 6uocdepe [4].
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BITKI EKSTRAKTLARINDA SINTEZ EDILMIS GUMUS$
NANOHiSSOCIKLORININ ANTIOKSIDANT AKTIVLiYi

Son zamanlar intensiv aparilan miixtslif tedqiqatlar gostar-
misdir ki, flavonoidlar, fenollar va polifenollar (qatilasdirilmis va
hidroliz oluna bilan taninlar) kimi bazi ikincili metabolitlar giiclii an-
tioksidlagdirici effektivlik nlimayis etdirirlor. Onanavi tibdas istifads
olunan darman bitkilari tabii antioksidantlarin taninmis ve shamiy-
yat kasb edan manbalaridir. Xam ekstraktlar va ya kimyavi tarkib-
lor soklinda olan derman bitkilarinden alinan tebii antioksidantlar
sarbast radikallari tesirsiz hala gatirarek oksidlosma prosesinin qar-
sisinl almagq iiclin ¢ox semaralidir [1]. Bitki mansali mahsullardan
alinan darmanlarin sintetik dermanlardan daha tahliikasiz oldugu
da gobul edilir. Lakin aksar derman bitkilarinin toksikilik profili
hartarafli giymatlandirilmayib. Antioksidantlarin derman bitkils-
rindan ayrilmas ti¢iin xeyli sayda metodlar mévcuddur va onlarin
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samaraliliyini artirmaq tliglin ultrasas dalgalarindan va tizvi halledi-
cilordon istifada etmakls bir nec¢a ekoloji geyri-onanavi metodlar ha-
zirlanmisdir. Bunlar igerisinda nanotexnologiyanin tibds tatbiqi ilo
alagadar antioksidantlarin derman bitkilarindan ayrilmasi metodla-
r1 daha da aktualldir. Hazirda nanohissaciklarin, xiisusile antiseptik
xassalara malik nanohissaciklarin, yasil sintezi zamani bioloji aktiv
molekullarin onlarin sathina adsorbsiya olunmasi tasdiq edilmisdir.
Bu tedqigatlardan alinan naticalar géstarmisdir ki, bitkilerin eks-
traktlari vasitasile sintez edilon nanohissaciklarden istifads etmakla
antioksidantlar1 hamin ekstraktlardan ayirmaq miimkiindtr. Tacri-
balarimizds derman bitkisi kimi malum olan Baykal basligotunun
(Scutellaria baicalensis) torkibinda, xiisusi ilo do kokiinde dorman
kimi istifada edilan ¢oxlu sayda rast galinan flavonoidlar ve antiok-
sidantlardan istifads edorak, antioksidant xasssli nanohissacikla-
rin alinmasina cahd edilmisdir. Baykal basliqotu yaxsi antioksidant,
hipoallergen, immunomodulatordur. Bela bioloji aktiv maddalarla
zangin olmasi onun ekstraktlari vasitoesilo metal asasli nanohissa-
ciklarin yasil sintezini hayata kecirmaya imkan verir. Metal asasli
nanohissaciklorin Baykal basligotunun ekstraktlar: vasitasilo sinte-
zi zamani onun tarkibinds olan antioksidantlarin nanohissaciklarin
sathina adsorbsiya olunmasi va naticada antioksidant xassali nano-
hissaciklarin formalasmasi tacriibslorimizin asas ideyasi olmusdur.
Giimiis nanohissaciklari Baykal basliqotunun koékiindan hazir-
lanmis ekstrakt vasitasila sintez edilmisdir. Bunun ti¢lin xirdalanmis
kokdan toz hazirlanmis va bu tozdan 1.6 qr gétiriliib 100 ml distil-
la suyunda hall edilmisdir. Alinmis mahlul 100°C temperaturda 10
daqiga qaynadilmis va sonra soyudularaq 24 saat soyuducuda saxlan-
migdir. Glimiis nanohissaciklsrinin sintezi ti¢iin 5.10°M AgNO, mahlu-
lundan istifads edilmisdir. 500 ml-lik kolbada 50 ml ekstrakta 450 ml
5.10°M AgNO, mahlulu slave edilmis ve alinan mahlul 24 saat
otaq temperaturunda saxlanilmisdir. Sonra ondan niimuna goti-
rilerak UV-vis spektrometrinda va Skan Elektron Mikroskopunda
(SEM), Fure -infraqirmizi spektrometrinds (FT-IR) ag giimiis nano-
hissaciklari analiz edilmisdir va onlarin mahlulunun antioksidant ak-
tivliyi 2,2-diphenyl-1-picrylhydrazyl (DPPH) tsulu ils tayin edilmisdir.
DPPH itisulu McCune va Johns iisulunun [2] modifikasiya olunmus
variantidir. Bu tisulun tetbiqi zamani reaksiya mahlulu kimi 1,0 ml
DPPH (konsentrasiyasi 0,3 mM olmagla), 1,0 ml miixtslif konsentra-
siyalarda ekstrakt (bizim halda nanohissaciklarin mahlulu) va 1,0 ml
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metanol gotiirilir (comi (3,0 ml). Alinan mahlul 10 daqiga miidda-
tinda qaranliqda saxlanilir va sonra optik sixlig1 517 nm dalga uzun-
lugunda olgtiliir. Askorbin tursusu kontrol gisminda istifads edilir.
Sondiirtilma (inhibitorlasma) faizi bels hesablanir: inhibitorlasma
%-1la = [1- (A/B)]x100%. Burada B - DPPH+metanol mahlulunun op-
tik sixlig1, A - nimuna+DPPH+metanol mahlulunun optik sixligidir.

Tacriibalarin naticalarindan aydin olmusdur ki, derman bitkisi
kimi istifada edilen Baykal basliqotu (Scutellaria baicalensis) bitkisi-
nin kokindan ve yeriistii hissasindan alinan ekstraktlar vasitasilo Ag
nanohissaciklarini sintez etmak olur. Sintez olunan nanohissaciklarin
Olciilari ekspozisiya miiddatindan, ekstraktin konsentrasiyasindan
va ekstrakt hazirlanan mahlulun terkibindan asili olaraq muxtslif ola
bilir. UV-vis, Skan Elektron Mikroskopu va FT-IR analizi ilo miiayyon
edilmisdir ki, Scutellaria baicalensis bitkisinin kokiinden alinan eks-
trakda sintez edilmis nanohissaciklar asason sferik formada vo dl¢iile-
ri 10 - 60 nm intervalinda olmusdur. Nanohissaciklarin migdar1 on-
larin duzuna slave edilan ekstraktin konsentrasiyasindan asilidir va
an yaxsl1 natica ekstraktin 0,1mM konsentrasiyasinda miisahids edilir.

Ag nanohissaciklari iiclin antioksidant aktivliyi DPPH iisulu
ilo 62,2-82,4% intervalinda olmusdur. Analizin naticalari gdstormis-
dir ki, sintez olunmus Ag nanohissaciklarinin antioksidant aktivliyi
onun konsentrasiyasindan asilidir. Ag nanohissaciklarinin konsent-
rasiyasi artdiqca radikallarin séndiiriilms faizi artir, lakin miiayyan
optimal konsentrasiyada maksimal hadda catir [3]. Ekstraktin tarki-
binds olan antioksidant xasssli flavonoidlar nanohissaciklarin sin-
tezinda va onlarin stabillosmasinda istirak eden an mithiim bioloji
aktiv molekullardir. Sintez prosesinds flavonoidlar nanohissacikle-
rin sathina adsorbsiya olunur, nanohissacik-antioksidant kompleksi
yaranir vo nanohissaciklor antioksidant aktivliyi qazanir ki, bunun
da naticesinds antioksidant tebiatli nanodermanlar almaq miimkiin
olur. Nanohissaciklarin FT-IR spektrlarini dyranmakls, bu antioksi-
dantlarin hansinin nanohissaciklarin sintezinds istirakini ve hansi-
nin onlarin sathina birlagsmasini miiayyan etmak olur.
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QUBA RAYONUNUN TORPAQLARINDAN
AKTINOMISETLORIN AYRILMASI

Aktinomisetlar tabiatda kiilli miqdarda ve névmiixtalifliyinda
rast olunurlar. Aktinomisetlar genis arealda yayilaraq, miixtalif kata-
bolik reaksiyalarda va biotexnoloji proseslarda istirak edirlar [1].

Mikroorganizmlarin tabii qruplar: igarisinda aktinomisetlar
hala tam dyranilmamis, son zamanlar mévcud adabiyyat icmallarin-
da aktinomisetlarin morfologiyasi, onlarin inkisafi ve fizioloji xiisu-
siyyatlarinin dyranilmasinin miimkiinliiyii, onlarin ¢atin pargalanan
maddalarin enerji va karbon manbayi kimi manimsaya bilmasi 6z
aksini tapmisdir.

Torpaga diisdiikde aktinomisetlar inkisaflar: ti¢iin diger mik-
roorqanizmlar arasinda listiinliik qazanirlar, mikrob suksessiyasinin
son marhalasinds, onlarin inkisafi, ¢atin manimsanilon substartlarin
monimsanilmasi li¢lin sorait yaranir. Elo hallar malumdur ki, akti-
nomisetlarin tabii ve ona yaxin saraitda, yani torpaga nisasta, xitin,
keratin, neft mahsullari alave edildikds bels inkisaf edirlar [2].

Todgigatimizin magsadi Azarbaycanin miixtalif torpaglarin-
da aktinomisetlarin ayrilmasi va onlarin taksonomik terkibini te-
yin etmak olmusdur. Azarbaycanin Simal bolgasinda yerlasan Quba
rayonunun Qaracay sahilindaki bazi kandlarden meyva agaclari at-
rafindan gotlrilmiis torpaq niimunalari tadqiq edilmisdir. Torpaq
niimunsalari Quba rayon Qaracay vadisinda olan Pirvahid, Niigadi 1,
Bagbanly, Zizik, Dagl, Amsar, 2ci Niigadi, Alekseyevka kandlarindan
gotlirilmiisdir. Aktinomisetlari torpaq suspensiyalarinin durulas-
dirma tsulu ile aparilmisdir. Aktinomisetlorin say dinamikasi va
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nov tarkibini miisyyanlasdirmak ticiin miixtalif qidali miihitlarden
(mineral agar (MA), gliserin-nitrath aqar (QNA), Qliikkoza-aspara-
ginli agar (QAA), Qauze-1, Qauze-2) istifads edilmisdir [3]. Torpaq
nimunalarindan alinmis suspenziyalarda aktinomisetlarla yanasi
digar qrup mikroorganizmlarin da, o climladan bakteriyalarin, go-
balaklarin koloniyalarina rast galinir.

Aktinomiset koloniyalarinin iimumi say1 Alekseyevka koandin-
dan gotirilmiis torpaq niimunasinds maksimal miqdarda (15), an az
migdaria Bagbanli kandindan gotiirtilmiis torpaq niimunasinda (5)
rast galinir. Torpaq niimunalarindan 74 aktinomiset stami ayrilmis-
dir va onlardan temiz kulturaya c¢ixarilmis stamlarin morfoloji-kul-
tural slameatlori dyranilmisdir. Miiayyon olunmusdur ki, dominant
stamlar asason aktinomisetlarin ag, ¢ohrayi ve boz qrupuna aiddirlar.
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QUBA RAYONUNUN TORPAQLARINDAN AYRILMIS
AKTINOMISETLORIN MORFOLOJi 9LAMATLARININ
OYRONILMOSI

Mikroorqganizmlar yerin biomiixtalifliyinin sksariyyatini taskil
edir, 6zlarina xas fizioloji ve funksional miixtalifliye malikdirlar. Eleca
da kand tesariifatinda, tibbdas, senayeds, atraf miihitds 6z totbiglarini
tapmislar. Mikroorqanizmlar arasinda aktinomisetlar asas shamiyyat
kasb edirlar. Aktinomisetlar cografi olaraq miixtalif zonalarda yayilib
va vacib proseslarda istirak edirlor. Homcinin dag ve dagatayi zona-
larda da yayiliblar. Aktinomisetlarin torpaq amals galmasi va torpa-
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g1in mahsuldarhiginin artmasinda da rolu ¢ox boyiikdur. Clinki 6z giic-
lii enzim sistemloari ilo bir cox maddslari transformasiya edarak digar
organlar li¢iin algatmaz olan minerallardan istifads edarak torpaqda
humusun amala galmasi prosesinda istirak edirlar [1].

Yuxarida geyd olunanlari nazars alaraq tadqgigat isinin movzu-
su Quba rayonundan ayrilmis aktinomisetlorn morfoloji slamatlari-
nin 6yranilmasina hasr olunmusdur.

Tadqigat obyekti kimi torpaq niimunslari Quba rayon Qara-
cay vadisinda olan Pirvahid, Niigadi 1, Bagbanli, Zizik, Dagli, Amsar,
2ci Niigadi, Alekseyevka kandlarinden gotiirtilmiisdiir. Torpaq nu-
munoalari 5-15 sm darinliyindan gotirilmiisdiir. Toplanmis torpaq
niimunoalarini qarisdirib, orta niimuna alinmis, mikrobioloji tahlil du-
rulasdirma tisulu ile aparilmisdir. Aktinomisetlari ayirmagq ti¢iin adi
tisulla yanasi zanginlasdirilmadan da istifads edilmisdir. Zanginlasdi-
rilma bels aparilib: Qurumus torpaq niimunalarina (10:1) nisbatinda
CaCO03 alava edib, qarisdirilir va 7 giin arzinda 26°C-da ritiibatli sora-
itds inkubasiya edirlar. islanilmamis kontrolla miiqayisads bu iisulla
gidah miihit tizarinda aktinomiset koloniyalarinin miqdar: 100% art-
mis olur, buna uygun olaraq gobslak florasinin migdari kaskin azalir
[2]. Qidali miihit kimi “Qauze”qidali miihitindan istifads olunmusdur.
Bu miihit aktinomisetlarin inkisafi ticiin alverisli hesab olunur. Qauze
gidali miihiti 1 atm. tezyiqds 120°C temperaturda sterilizasiya edil-
migdir, [qr/l: nisasta - 20,0; K,HPO, - 0,5; MgSO, - 0,5; KNO, - 1,0;
NaCl - 0,5; FeSO, - 0,01; Agar-aqar - 30,0] [3]. Aktinomisetlorin tomiz
kulturaya ¢ixarilmasi zamani Kox tisulundan istifads edilmisdir. Daimi
preparat hazirlanmis vo mikroskopda morfoloji slamatlor miiayyan
edilmisdir. Miixtalif aktinomiset mitselilarinin formalarinda farglar
miisahide edilmisdir. Bazi mitselilor uzun, saxalenmis, bazilari ise
qisa saxalor formasinda miiayyan olunmusdur. Homginin mitselilo-
rinin sonunda uzun zancirlar do miisahide olunmusdur. Spor amsala
golmasi fragmentlagma yolu ile bas vermisdir. Sporlar iimumi 6rtiik
altinda formalasmisdir. Sporlar forma ve 6lgiilarina gora bir-birina
oxsardirlar. Spordasiyanlar qivrilmis ve orta 6l¢iilii miisahide olun-
musdur. Kultural alamatlara nazar salarken pigment miixtalifliyina
da rast galinmisdir. Tamamila bir ranga malik olan koloniyalar ¢ox az
miioyyan olunmusdur. Bazi koloniyalarda hom hava, ham do substrat
mitselilorinds pigment amals galmisdir.
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3THUOJIOTUA PECIIMPATOPHBIX SABOHEBAHHIZ TEJAAT
B PAJE X03AUCTB AJIMATHHCKOH OBJIACTH

MHoOropakTOpHOCTb pecnupaTOPHBIX 6oJie3Hel, BOBJeye-
HUE B MATOJIOTUYECKUH MPOILECC Pa3JIMYHBIX acCOLMALMNA BUPYC-
HbIX U GaKTepHaIbHbIX areHTOB OCJ0XKHSIET CBOEBPEMEHHYIO Jiha-
THOCTHUKY U Pe3KO CHIKaeT 3P PeKTUBHOCTD NPOPUIAKTUIECKUX U
JleyeGHbIX MeponpuaThi [1]. /lo HacTosLero BpeMeHU HeT e/lUH-
CTBa MHEHUH OTHOCUTEJbHO 3THUOJIOTUM 3TOr0 3abosieBaHUs. P
y4eHbIX [4] CUUTAIOT, YTO pecMpaTOpHbie 60JIe3HU BO3HUKAIOT OT
ocJsiabJieHHs 3aLMTHBIX QYHKIUHM )KUBOTHOTO B pe3ysbTaTe OTPU-
LaTeJIbHOTO BO3/leMCTBUSA BHEIIHEN cpefpbl. /lpyrye vcciaesoBaTe-
JI CYUTAIOT, YTO PECIUPATOPHBbIE 60JIE3HN BbI3bIBAIOTCS YCJIOBHO
NaTOreHHOW MUKpodJiopod (MHEBMOKOKKAaMH, CTapUIOKOKKAMH,
3LIEePUXUSMH, CAIbMOHeJIaMH ) [2, ¢.352-356; 3, ¢.354-436].

Y4UTbIBask CJIOKHOCTb Pa3BUTHS NATOJOIMYECKOT 0 MIPOLec-
ca pecnupaTOPHBIX 3a60/1€eBaHUH UX MOJHUITHOJOIMYHOCTb U MHO-
roGakTOPHOCTb, CTpaTeruss NpoPUJAKTUKU U JIeYeHUs J0JKHA
CTPOHUTBCS HAa KOMILJIEKCHOM BO3/,€WCTBUH, KaK Ha 3TUOJIOTUYECKHE
dakTopbl 60/1€3HY, TAK U HA OPTAaHU3M B 1[€JIOM.

BrinosiHeHre 3TOM cTpaTeruy BO3MOKHO ITPU 3HAHUU 3THOJI0-
IMYecKod CTPYKTYPbl M HAJIMYUA AOCTYIHbIX U 3G PEeKTUBHBIX CPE/ICTB
Jis crietidUyecKoi M 3TUOTPONHOM NPOPUNIAKTUKH U JIeUeHHUs.

B cBsI3W C BBIIIEU3/I0KEHHBIM SIBJISIETCS BecbMa aKTyaJlb-
HBIM, U3y4YeHHe 3THO0JIOTUYEeCKON CTPYKTYpPbl peCMpaTOpPHbIX 60-

117



Jle3aHel 1 pa3paboTKa HOBBIX CPeJCTB crnenrddudeckon npodpuaak-
THUKHU U JIEeUEHHUS].

YcTaHOBJIEHHE 3THOJIOTUYECKON CTPYKTYPhI 6aKTepUaIbHbIX
pecnupaTopHbIX UHOEKIUN MOJIOJHSIKA POTaTOr0 CKOTa TPOBOAUIN
MeTO[0M GAKTEPHUOJIOTHIECKOTO UCCIeOBAHUS HOCOBBIX CMBIBOB Y
3/I0POBBIX U GOJIbHBIX PECIUPATOPHBIMU GOJIE3HSIMU TeJIST, a TaK-
»)Ke OaKTepHUOJIOTUYEeCKUM HCC/ie/loBaHMEeM NaTtMmarepyana (mpoo6bl
JIETKUX, CpeJIOCTEHHbIX JTUMQOY3/0B, eUeHH, NI0Y€eK, CeJle3eHKH U
KpoBH). BbakTepuosioruvyeckrve uccjie0BaHUSI NMPOBOAUIM MO 06-
MENPUHATBIM MeToAMKaM. [loceBbl MAaTOJIOTHUYECKOTO MaTepuasia
npoBoauau Ha MIIB, MIIA, MIIB c ritoko30#, cpepax IHA0, JleBUHa
Y TOCeBBbI MO MeToAy /Jlpuraabckoro. BuzjoByro NpHUHaA/J/I€KHOCTh
Bbl/leJIEHHON MUKPOQJIOpPbI OTIpeieisiiv C TOMOIIbI0 ONpeJe/uTes
6akTepuit [4]. HocoBble cMbIBbI 6pasid oT 30 310poBbIX U 60 60Jib-
HbIX peCHUpPATOPHBIMU 60Jie3HSAMU TeJAT B Bo3pacTe 20-30 nHel.
Jl/1s1 B3THUSA HOCOBBIX CMBIBOB I'OTOBWJIM TaMIIOH, JIJI1 Yero B Mpo-
OUPKHU pasMBad 6 MJ CTEPUIBHOr0 QU3UOJOTHUYECKOTO PACTBO-
pa ¥ 3aKpbIBa/id UX CTEPUJIbHBIMHU BaTHO-MapJieBbIMU MPOOKAMHU C
BMOHTUPOBaHHON aJIlOMUHUBOU MPOBOJIOKOH, HA KOHUYUK KOTOpPOH
3aBepHyTa CTepusbHas BaTa. CMbIBBI OpaJsiv Ha 6-8 AHU 6oJie3HU. Pe-
3yJIbTaThl U3YYEHUS BUIOBOTO COCTaBa MUKPODI0pPbI HOCOBOH I10J10-
CTH 3/I0POBBIX U OOJIbHBIX TEJIAT Mpe/CcTaBaeHbl B pucyHke 1 (a, 6).

Bunoroli coctap MHKpOdIOpPEL HOCOBBIX CEKPETOB
3TOPOBBIX TEIST

S. dublin 1— 5,88
E. coli P 11,7
St. epidermidis. 2— 11,7
St. pyogenes. F 11,7
St. aureus 5— 29,4
St. saprophyticus. 3— 17,6
Str. pneumonia 2— 14,2

0 5 10 15 20 25 30 35

W% MHKON-BO BLILENEHHBIX KYALTYP

PucyHok 1 (a). BuzoBoii cocTaB MUKPOGJIOPBI HOCOBBIX CEKPETOB 3/J0POBBIX TEJNAT
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Buonoti cocTaB MAKpOQIIOpEI HOCOBBIX CEKPETOR
3JIOPOBBIX U OOJTLHBIX PeCITHPATOPHBIMH
3a00JICBAHHSMH TEJIAT
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PucyHok 1 (6). BuzoBoii coctaB MUKpPOdI0pbl HOCOBBIX CEKPETOB
60JIBHBIX PECTTUPATOPHBIMHU 3260/1€BAaHUAMU TEJIAT.

AHanu3 naHHBIX pucyHKa 1 MOKa3bIBAeT, YTO OT 3/I0POBBIX
TeJIIT U3 HOCOBBIX CEKPETOB BbljiesieHO 17 Ky/abTyp, 7 BUJIOB OGaK-
Tepui. U3 HUX Ha foJuito Str. pneumoniae npuxoautca 14,2 %, St.
saprophyticus - 17,6%, St. aureus - 29,4 %, St. pyogenes - 11,7 %, St.
epidermidis - 11,7 %, E. coli — 11,7 %, S. dublin - 5,88 %.

W13 3THUX AAaHHBIX BUJHO, YTO Y KJIUHUYECKH 3/I0POBBIX TEJST
Ha cTaQUJIOKOKKH NpUXoAuTcs 68,22 %, ctpenTokokku 14,2 %, E.
coli 11,7 %, S. dublin 5,88 %.

[Ipu 6aKTepHOJIOTUYECKOM HCC/IeJOBAHUM HOCOBOU CJIU3U OT
GOJIbHBIX OCTPBIMH PECTTUPATOPHBIMH 3a60JIEBAaHUSMU TEJIAT HAMHU
BbI/leJIEHBI OaKTepUH 7 BUJIOB, B KosinduecTBe 60 KynbTyp. [laToreHn-
HBIMM CBOMCTBaMU JJis1 6eJIbIX MbILIEH o6Jiaganu 6 BUA0B. U3 BbI-
JleJIeHHBbIX 55 MaToreHHbIX MUKPOOHBIX KYJBTYP, Ha JIOJII0 cTadu-
JIAKOKKOB npuxoAuTcs 47,4 %, ctpenToKOKKoB — 27,2 %, E.coli 14,5
%, S.dublin 10,9 %. 3 HOCOBBIX CEKPETOB GOJIbHBIX TEJSAT MUKPOObI
BBIJIEJISIJIM B aCCOLIMAI M H.

B xozme 6aKTepHrOJIOruYecKoro Uccae0BaHUs TPYITHOTO MaTe-
puasia He BblJleJIeHbI KYJIbTYPbl OT 6 MABIIUX TEJIST, YTO MOXKET CBU-
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JleTeJIbCTBOBATh 00 y4aCTUH B 3THOJIOTUHM PECIMPATOPHBIX 60JIe3HEN
JPYyTUX MUKPOOPTraHMW3MOB (BUPYCOB, XJIaMUAWH U Ap.). BeigeseHHbIe
KyJIbTYpbl OTCeBasuCch Ha cpepax MIIA, MIIB, MITXKA pnis xpaHeHus,
nepeceBaIUCh KaX/ible 4-5 Mecsi1|eB U COXPaHSJIUCh B XOJOAUJIbHUKE
B MIDDKA nop BazesiMnHOBBIM MacJyioM. CielyeT OTMETUTB, UTO 4acTo-
Ta BbIJIEJIEHUST U3 OPAXKEHHBIX JIETKUX OOJIbHBIX PECTUPATOPHBIMU
60JIe3HSIMU TeJISIT, PAa3JIMYHbIX BU/I0B 6AKTEPHUATBHON MUKPO(IOPbI
MMeJia 3HaYMTeJbHble KOJIe6aHUsl B 3aBUCUMOCTH OT BO3pacTa U CTa-
JIUM Pa3BUTHS MATOJIOTHYECKOro npoiiecca (Tabsumna).

Tak, maHHbIE TA6GJUIBI 2 CBUAETENbCTBYIOT, YTO OT TeJAT 1-2-
X Mecsi4YHOro Bo3pacta E. coli 6vi1a BbifeneHa B 21,6 % ciydaes, Str.
pneumoniae B 13,5 %, St.saprophyticus 16,2 %, St.epidermidis B 16,2 %,
S.dublin 13,5 %, ropaszo pexe Boigensiu St.aureus B 8,1 % u St.pyogenes
B 10,8 %. OT TendaT crapiue 2-x MecAleB BblAeNANN: Str.pneumoniae B
34,6 %, St.saprophyticus - 23 %, St.epidermidis - 19,2 %, 3Ha4UTEIbHO
pesxe yeM OT MJIaZiero Bo3pacra Beigesinu E.coli 11,5 %, S.dublin 3,8 %.

Ta6auna 1

YacroTa Bblje/IeHUsI 6aKTepUaIbHOI MUKPOQJIOpBI
OT TeJISIT 60JIbHBIX CEPO3HO-KaTapa/ibHOW MHEeBMOHUEN
pa3HbIX BO3PacTOB

TenaTta ot 1- 2 mec. TenaTa cTaplie 2-x mec.
BO3pacTa BO3pacTa
Hassakme kyneTyp WN3onunposaHo N30MMpoBaHO
KynbTypa % KynbTypa %
Str. pneumonia 5 13,5 9 34,6
St. saprophyticus 6 16,2 6 23
St. aureus 3 8,1 2 7,6
St. pyogenes 4 10,8 - -
St. epidermidis 6 16,2 5 19,2
E. coli 8 21,6 3 11,5
S. dublin 5 13,5 1 3,8
HeunpeHTnduumnpoBaHbie 6aktepum
| 4 | o 3 8,5

TakuM o6pas3oM, cjieAyeT OTMETUTh, YTO BHUJIOBOM COCTaB
6aKTepHaJbHOU MUKPOPJIOPHI TEJSAT, 60JbHBIX PECIUPATOPHBIMU
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60J1e3HAMU 3aBUCUT OT Bo3pacTa. B MJyia/jliieM Bo3pacTe B BO3HUK-
HOBEHUU peClMpaTOpPHbIX 60Jie3HEeH y4acTBYIOT Te e MUKpPOOp-
raHU3MbI, KOTOpPble BbI3bIBAIOT KEJYJOUHO-KHILIeYHble UHEKIUN
(E.coli, Salmonella). C yBesnyeHuMeM BoO3pacTa poJib MHUKPOGOB,
BbI3bIBAIOIMX KeJyJ0UHO-KUIIeYHble MHQEKLMU yMeHbIIAeTCs, a
KOKKOBBIX OaKTepHUH YCUJINBAETCS.
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BJIMAHUE SHEPTOMH®OPMALIMOHHOT'O BOB,I[EI‘/JICTBHEI
HA MOP®O-KY/JIbTYPAJIbHBIE CBOUCTBA APOAKEBOU
KYJIbTYPbI

3BeCcTHO, YTO >KMBble OPraHU3Mbl UMEIOT KBAaHTOBYIO MpH-
poJly, T.e. U3Jly4alOT U NPUHUMAIOT OINpeJiesleHHble 3JIeKTpoMar-
HHUTHbIE BOJIHBI. ﬂOKaSaTeJ’IbCTBOM (1)aKTa MOPOKAECHUA »KHNBBIMU
KJIETKaMM IepeMEHHbIX 3JIEKTPOMATHUTHbBIX noJiek TEeopeTU4YeCKHU
060CHOBaHbI U 9KCIIEPUMEHTAJIbHO JI0Ka3aHbl. fIBleHue nepesayn
MHPOpPMaLMH B )KUBBIX CHCTEMaX MHTEHCHBHO U3y4aeTCs] MHOTMMU
vccaefoBaTtensami [1; 5, c. 161-164].
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3a nocJsieiHEe BpeMsi IpeJIJIOKEHO HECKOJIBKO /IeCSITKOB pas-
JIMYHBIX CIOCO60B BO3JENUCTBUS 3JIEKTPOMAarHUTHBIMU MOJISIMU Ha
6uosIoruyecKre 06’beKThI (pacTeHus], )KUBOTHbIE U MUKPOOPTaHU3-
Mbl) JIJisT aKTUBU3AIUU GHOJIOTUYECKUX MTPOIECCOB U MOBBIIIEHUS
»KU3HECIIOCOOHOCTH U MPOJYKTHUBHOCTU. BbljI0 MOKa3aHO yBesinye-
HUE YPOKAHHOCTH STYMEHSI, IPUPOCT Beca LbIIJIAT, BAUSHUE HA POCT
MHUKPOOPTaHU3MOB, TOPMOXKeHUe pocTa rpuboB [3, c. 597-605].
OHU OCHOBBIBAIOTCS HA TOM, YTO 60JIbIIAs YACTh PU3U0JIOTUIECKUX
MPOLECCOB, MPOUCXOAALMX B )KUBOM OPraHU3ME, COPOBOXKAAETCS
3JIEKTPOMAarHUTHbBIMU KOJIeGAHUSIMU B ONpeJieIeHHOM YacTOTHOM
CIEeKTpe Y BHeIIHe BO3/IEHCTBHE TAKOI0 Ke CIeKTpa 3JIeKTpoMar-
HUTHBIX YaCTOT BbI3bIBAET SIBJIEHUS pe30HaHca (6Mope30HaHC), KO-
TOPBIN B CBOIO 04epe/ib CTUMYJIMPYET U/ N0JJaBJisieT Te UJIU UHbIe
OUOXUMMUECKHe TTpoliecchl. TaK)Ke MOKA3aHO, YTO KUBbIE CUCTEMBI
CIOCOGHBI M3JIy4yaTh U BO3/IeMCTBOBATh MPH MOMOIIU 3TOr0 U3JY-
YeHHs Ha Jipyrue o0'beKTHI [4, c. 3685-3689].

[lesibt0 pabOTHI SABJISETCS U3YyUeHUE POCTa, OPM U pa3MepPOB
KJIETOK MUKPOGHOM KYJIbTYPbl, XpaHUBIIEHUCS B KOJUJIEKI[UH, [TOCTE
61MOPE30HAHCHOTO BO3/AEHUCTBHUS.

B kauecTBe 06beKTa HCCAe[0BaHUs OblIa B3sTa APOXiKeBas
kyabtypa Candida guillermondii mitamm BDU 217, XpaHUBLIasCA B
KoJuIeKIMU KyabTyp. C moMompbto annapatypbl « MMEJJUC-BPT-A»,
OCHOBAHHbBIX Ha METOJAaX BO3/1eHCTBUSI PE30HAHCHBIX YaCTOT 3JIEK-
TPOMarHUTHOTO MOJIsI, MPOBOAWIN 3HEPrOMHGOPMALMOHHBIN Iie-
peHoc [2]. 11 3KcnepyUMeHTOB ObLIM 0TOOpaHbl UCXOHAS KYJAbTY-
pa rpuba (KoHTpoJibHasA 6e3 BO3JeHCTBUs GHMOpE30HAHCa) U Ta e
KYJIbTypa JJs1 NpSIMOTO U yCUJIEHHOI0 BO3/lecTBUS GMOpe30HaHCa.
13 mpoBesieHHBIX UCCIEOBAHUHN CJIeJIyeT, 4YTO NpU GUOpPe30HaAHC-
HOM BO3/IelCTBHE MPOUCXOAUT He TOJbKO BOCCTAaHOBJIEHHE KOJIO-
HUM rpuba Candida guillermondii wmamm BDU 217 1o UCXOZHOTO
COCTOSIHUS, HO ¥ YaCTUYHOEe U3MeHeHUe pOpM U pa3MepOB KJETOK
KyJbTYpbl. DTH Npe/iBapUTebHbIE JAHHBIE JAIOT MPEeATIOChLIKH JJIs
NPHU3HAHHWS HOBOT'0 HAYYHOTO MOAX0/a B BOCCTAHOBJIEHUU U3MEHEH-
HbIX CBOMCTB MUKPOOPTaHHW3MOB C MOMOIIbI0 6103HEepronHdopMa-
IMOHHOTO MepeHoca. ITO JJaeT OCHOBAaHHE CYJUThb O MOJIOKUTEJb-
HOM /JIeHCTBUH 3HEProMH(PpOpMaMOHHON TEXHOJIOTHH, 3 UMEHHO O
BOCCTAHOBHUTEJBHOM BJIMSIHUM GUOPE30HAHCHOTO BO3/1€CTBUSI.

OnbITHI O JJAHHBIM UCCIEJOBAHUSM POJIOJIKAIOTCS.
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SPOR 9MOLD GOTIRMAYON BAKTERIYALARIN BOZi MEYVD
AGACLARINDAN AYRILMASI VO ONLARIN MORFOLOJi
9LAMOTLARININ OYRONILMaSI

Malumdur ki, torpagin miinbitliyi torpagda yasayan mikro-
organizmlarin say vo nov torkibindan asilidir. Bu baximdan mikro-
orqganizmlar igarisinda bakteriyalarin rolu boyiikdiir. Torpaq diger
xarici mihit obyektlarina nisbaten mikroorqanizmlar ti¢iin daha
alverisli muhitdir, ¢iinki torpaq mikroorqganizmlari baslayir, gidalan-
dirir ve diiz diisen giinas stialarindan onlar1 qoruyub miihafize edir.
Bakteriyalar arasinda spor amala gatiran va spor amals gatirmayan
novler movcuddur. Spor amala gatirmayan bakteriyalar tabiatda
genis yayllmisdir, onlar spor amals gatirmak xiisusiyyatinden mah-
rumdurlar ve buna gora doa atraf miihit amillorine gars1 daha ¢ox
hassasliq gostarirlar. Onlar yasadiqlari ekoloji saraitindan asili ola-
raq genis nov miixtalifliyine malik olub, miihitds bir ¢ox mikrobio-
loji proseslari yerina yetirmakls torpagi miixtslif vacib elementlarla
zanginlasdirirlar ki, bu da miinbitliyin artmasina sabab olur [1]. Tor-
pagin miinbitliyinds orada yetisan bitkilarin néviiniin de shamiyyati
boyiikdiir. Ciinki, bitkilarin kok ifrazatinin migdarindan ve kimyavi
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tarkibindan asili olaraq rizosferde mikroorganizmlarin sayinda va
nov tarkibinds miixtaliflik miisahide olunur. Bir qram torpaqda tox-
minan 40 milyon, 1 millilitr sirin suda isa 1 milyon gadar bakteri-
ya hiiceyrasi tapilir. Yer kiirasindaki toplam bakteriya kiitlasi biitiin
movcud bitki vo heyvan comindon daha ¢oxdur. Yasadiglar1 miihit
soraitindan asli olaraq bakteriyalar genis miixtalifliye malikdir [2].

Yuxarida qeyd olunanlari nazars alaraq tadqiqat isinin mévzu-
su Salyan saharinda yetisan bazi meyves agaclarinin rizosferinda va
fillosferinda spor amala gatirmayon bakteriyalarin ayrilmasi va on-
larin morfo-kultural slamatlarinin dyranilmasina hasr olunmusdur.

Meyva agaclarinin (alga, albali, gavali, goyam, innab, armud,
lizlim) rizosferinda va fillosferinda yayilan spor amsale gatirmayan
bakteriyalarin dyranilmasi zamani durulasdirma metodundan isti-
fads olunmusdur. Bakteriyalarin ayrilmasi tiglin miixtalif cavan (5-6
yasli) meyva agaclarinin alt va iist yarpaqglarindan, hamginin rizosfe-
rindan (20-40 sm-lik darinlikden) torpaq niimunslari toplanmis va
tacriibaya calb olunmusdur. Niimunalarin becarilmasi zamani sathi
becarilma lisulundan va atli-peptonlu agar gidali miihitindan istifads
olunmusdur. Tacriibalar 28° C temperaturada, 4 takrarda aparilmis,
3-5 sutka inkubasiya miiddati bitdikden sonra alinan naticalar inkisaf
etmis koloniyalarin sayina gors tahlil edilmisdir. Bakteriyalarin tamiz
kulturaya cixarilmasi zamani Kox tisulundan istifade olunmusdur.
Daimi preparat hazirlanmasi yolu ilo mikroskopda morfoloji alamat-
lar miiayyan edilmisdir [3]. Bels ki, spor amala gatirmayan bakteri-
yalarin ¢oxu dairavi formada olan kokvari hiiceyralardir. Koklarin bir
neco formalar1 vardir: tak hiiceyradan ibarat koklar-monokoklar, ctit
formali koklar-diplokoklar, bir birindan ayrilmadan zancir amals ge-
tiren streptokoklar (zancirda hiiceyra say1 ham 10-20 arasinda, ham
da 100-dan ¢ox ola bilar.), iziim salximini xatirladan formani amala
gotiron koklar stafilokokklardir. 9Oksar koklarin diametri 1-2 mkm-a
yaxin olur. Onu da geyd edak ki, spor amala gatirmayan bakteriyala-
rin koloniyalarinin adaten miixtalif rangli pigment amals gatirmasi
ila digarlarindan farglanirlar ve bu da onlarin koloniyalarinin qidali
miihit izarinda sec¢ilmasini bir név asanlasdirir.
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TORPAQ MIKROORQANIZMLOIRININ BiOINDIKASIYADA
iSTIRAKI

Xarici miihit obyektlarindan torpaq mikroorqanizmlarls daha
zangindir. Bu bela tabii miihitdir ki, burada mikroorqanizmlarin nor-
mal inkisafi i¢lin har bir sarait vardir. Torpaqda kifayat gqadar iizvi,
mineral maddalar, riitubat, mihit reaksiyasi, oksigen va s. olmagla
barabar torpaq zarraciklori do giinasin 6ldiiriici tasirlorinden bu
xirda canlilar1 qoruyur. Buna gora da torpaq mikroorqanizmlarin asil
manbayi hesab olunur ve buradan da basqa miihita (suya, havaya va
s.) yayilir. Mikroorqanizmlar geyri-alverisli torpaq seraitinda bela
uzun miiddat yasaya bilir. Torpagin mikroorqanizmlarin maskunlas-
dig1 tabii yasayis sahasi kimi 6ziinamaxsuslugu onun heterogenliyi
ilo alagadardir. Torpaq mikroflorasinin tarkibi onun darinliyinden
asili olaraq dayisir [1,sah. 84].

Torpaq bakteriyalar1 miixtslif biotik birliklarin ayrilmaz kom-
ponenti hesab olunur. Biitlin torpaq bakteriyalar1 banzarsiz funksi-
yalar1 yerina yetirmak va torpaq biotasinin diger niimayandalari ilo
birliklarda bitki qaliglarinin mahv edilmasinda istirak etmak qabi-
liyyatine malikdirlar.

Har bir torpaq novii, miiayyen tarkib ve qurulusa malik mik-
rooganizm birliklari ilo xarakteriza olunur. Miixtalif torpaq mikro-
orqanizmlari qruplar1 arasinda miiayyan alagalar (simbiotikden
ontoqonista gadar) movcuddur, bu da torpagin mikrosenozlarinin
nisbi sabitliyine sebab olur. Mikroorqanizm névlarinin miixtalifliyi
va torpaqlarin mikrob komplekslarindaki taksonlarin nisbati, tor-
paqda olan saraitls six alagadardir. Bu saraits istifada oluna bilan
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gidali maddalarin varliginy, riitubati, aerasiyani, miihit reaksiyasini,
temperaturu va s. aid etmak olar.

Mikroorganizmlar torpagin ayrilmaz hissasidir. Torpagin
amoala galmasi, strukturu va miinbitliyi bu canlilara baghdir. Mik-
rob assosiasiyalarinin miixtalifliyi vo qurulusu mikroorganizmlarin
miiayyan torpaqda olan saraite uygunlasmasini aks etdirir. Buna
gora mikrosenozlarin tarkibinda, qurulusunda ve faaliyyatindaki
dayisikliklara gora, bu va ya digar ndév torpaqda miixtslif amillarin,
o climladan antropogen tasirlarin naticasinda bas veran proseslari
giymatlandirmak olar. Torpaq mikroorqanizmlari miixtalif pozul-
malarin hassas gostaricilaridir ki, bu da mikrobioloji gostaricilara
asason bioindikasiyanin aparilmasina imkan verir [2, soh.1264].

Mikrobiyal populyasiyalardaki morfoloji dayisikliklar, onla-
rin boylimasi va inkisafinin kinetikasi, mikrooganizm birliklarinin
struktur ¢evrilmalari ve biokimyavi faallig1 antropogen tasirin taza-
hiiridiir. Mikroorganizmlar antropogen amillarin tasirina tez reak-
siya verir, olduqca aydin sakilde 6ziinii gostarir ki, bu da qisa vaxt
arzinda an hassas ekoloji zonalar1 miiayyanlagdirmays imkan verir.

Torpaq mikrobiologiyasinda mikroorganizmlarin bu va ya di-
gor ekoloji faktora miinasibatina gora qruplara ayrilmasindan genis
istifade olunur, masalan, aeroblar ve anaeroblarin nisbati torpaq
mikroflorasinin veziyyatinin an yaxsi gostaricisidir. Spor amals ge-
tiran anaerob bakteriyalar (klostridiya) tizvi maddslarin aktiv sakil-
da pargalanig1 miixtslif tabii zonalarin torpagqlarin tist tabagalarin-
do, Ustiinliik tagkil edirlar.

Mikroorqanizmlarin torpagin cirklonmasina doziimliiliyti on-
larin miixtalif sistematik qruplara aid olmasindan asilidir. Bacillus
cinsinin novlari, nitrifikasiya edan mikroorqanizmlar, agir metallarin
yliksak konsentrasiyasina ¢ox hassasdir; streptomisetlar, psevdomo-
naslar va bir ¢ox selliilozani destruksiya edon mikroorqanizm névlari
bir gadar daha davamlidir; gébalaklar ve aktinomisetlar an davam-
lidir. Belalikls, torpagin agir metallarla ¢irklanmasinin naticasinda
torpaq ortiiylinlin transformasiyasi ve ordaki mikrob kompleksinda
dayisikliklar bas verir. Bu, név zanginliyinda va miixtalifliyindaki azal-
mada va c¢irklanmays daha davamli mikroorqanizmlarin nisbatinin
artmasinda aks olunur. Torpagin 6ziinii ¢cirklendiricilorden temizlama
intensivliyi torpaq proseslarinin aktivliyindan ve orada yasayan mik-
roorganizmlarin hayat faaliyyatindan asilidir. Ekoloji transformasiya
va torpagin agir metallarla ¢irklanma saviyyasi torpaglarin biokim-
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yavi aktivliklarins, ndv qurulusuna ve mikrosenozlarin iimumi sayina
tasir gostarir. Agir metallarin miqdarinin gézlanilondan bir ne¢a dafa
¢ox oldugu torpaqlarda mikrobioloji gostaricilar dayisir, torpaq mik-
roorqganizmlarinin biokimyavi aktivliyi azalir.

Torpaq mikroorganizmlari, biogeosenozlarin tarkib hissasi
olaraq, pestisidlarin ¢oxcahatli tasirine maruz qalir ve eymi zaman-
da qida zancirlarinda bir halgasi olaraq pestisidlarin daha ytliksak
orqanizmlara o ciimladan, insana 6tliriilmasinds istirak edir. Pesti-
sidlor miixtalif mikroorqanizmlara tasir edarak, aslinda biittnliikiila
ekosistemlara da tasir edarak onlar1 da dayisdirir. Bu ciir dayisik-
liklar cox vaxt ekoloji tarazligin geri donmayan pozulmasina sabab
olur. Torpaq mikroorqanizmlari pestisidlorin ¢evrilmasini vo mine-
rallasmasini da hayata kecirmak imkanina malikdirlar [3, sah.74].
Pestisidlarden karbon va enerji manbayi kimi istifade edirlar. Bu
proseslarle atraf miihitds pestisidlorin zararsizlosdirilmasi proble-
mi alagalidir.

Belalikls, torpaglarin bioloji aktivlik gostaricilarinin istifadasi
faydali perspektive malikdir ve texnoloji cahatdan tasire maruz qalmis
arazilarin torpag-ekoloji monitoringi proqramina daxil edils bilor.
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BAKTERIYALARIN PERIFERIK MEMBRAN ZULALLARININ
ELEKTROFORETIK ToDQIiQi

Studtursusu bakteriyalarinin faaliyysti naticasinda amala galan
spontan turs siid mahsullarinin hals gadim Babilistanda 6 min il av-
val istifado edilmasi faktlarla stibut edilmisdir. Lakin, o dévrda hoa-
min mahsullar1 amals gatiren mikroorqanizmlar hagqinda, demak
olar ki, he¢ bir malumat olmamisdir. Miiasir dévrda stidtursusu bak-
teriyalarinin tahliikesiz mikroorganizm kimi probiotik xassali mah-
sullarin istehsalinda genis istifads edilmasi elmi asaslar iizarinda
hayata kecirilir. Bela ki, stidtursusu bakteriyalarinin zangin cins va
nov tarkibine malik olmasi, miixtalif névlarin bir-birinden fenotipik
vo genetik alamatlari ilo forglanmasi, onlarin faaliyyati naticasinda
amala galan fermentasiya mahsullarinin miixtalif dad, konsistensiya,
rang va qidaliliq keyfiyyatlarina malik olmasi haqqinda ¢oxlu biliklar
olds edilmis, an asasi is9, onlarin yaranma sabablari vo mexanizm-
lori agkar edilmisdir. Bununla bels, bu mikroorqanizmlarin tadqiqi
hals da tadqiqatg1 alimlarin diqqat markazinda qalmaqdadir.

Stidtursusu bakteriyalarinin tadqiginda 6namli istiqgamatlorden
biri onlarin cins va név saviyyasinds identifikasiya edilmasidir. Bu is-
tigamatds aparilan tadqgiqat islarinin metodlar1 XIX asrdan baslayaraq
zamanamiza qadar boyiik bir tekamiil yolu ke¢misdir [1]. 9vvallar yal-
niz fenotipik alamatlorin miisahids ve serh edilmasi ilo kifayatlonan
metodoloji arsenal hazirda genetik vo molekulyar bioloji xiisusiyyat-
larin miiayyan edilmasi ilo zanginlasmis va belalikle das, identifikasi-
yanin maksimal daqiqliyine nail olunmusdur. Biotokamiilde muta-
siyalara qarsi daha da davamli olan 16S ribosom RNT geni sahasinin
sekvenziyasi ilo miixtalif név va cinslara aid olan mikroorganizmlarin
asanligla identifikasiya edilmasina nail olunmusdur [2].

Lakin, molekulyar saviyyada aparilan bu tip tadqiqatlarin maya
dayari ¢ox yiiksak oldugundan, hazirda bu istiqgamatda nisbatan ucuz
basa galan va daqiqliyina gors hec¢ da geri galmayan alternativ iden-
tifikasiya metodlarinin islonib hazirlanmasi elmin garsisinda duran
aktual masalalardon hesab edilir. Bizim tadgigat islerimizin asas
magqsadi Lactobasillus cinsina aid olan siidtursusu bakteriyalarinin
periferik zilallarinin ayrilmasi, elektroforetik analizi vo alinan nati-
calorin miixtalif novlar liglin unikalliq saviyyasinin dyrenilmasindan
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va alinan naticalardan identifikasiya maqsadi ils istifads olunmasi-
nin mimkiinliylinii miiayyon etmakdan ibarat olmusdur.

Siidtursusu bakteriyalar1 Azarbaycanin 6 miixtalif yasayis
moantagalarindan slda edilmis 6 pendir niimunalarindan izols edil-
mislor. Bu niimunsalorden imumilikde 24 bakteriya koloniyalar1 ay-
rilmis va onlarin 13 adadi Lactobasillus cinsinin xassalarini niimayis
etdirmislar. Onlar tomiz kulturaya ¢ixarilmis va tadqgiqatlara calb
edilmislar.

Hamin izolyantlarin nov saviyyasinde identifikasiyas1 APi-50
testin komayi ile hayata kec¢irilmisdir.

Bakteriyalarin periferik ziilallarin1 ayirmagq tgtin kifayat ga-
dor bakteriya biokiitlasi aldo edilmis va icorisindo 5ml steril fosfat
buferi olan 5 adad sinaq siisalarina alave edilmisdir. Sinaq stisalari
nomralanmis va 1-ci, 2-ci, 3-cli, 4-cii va 5-ci sinaq stisalarinda fos-
fat buferinin pH gostaricisinin adadi giymatlari, miivafiq olaraq, 5,
6, 7, 8 vo 9-a catdirilmisdir. Sinaq siisalari yaxsica qarisdirilmis vo 2
s miiddatinda termostata (37 °C) yerlasdirilmisdir. Gostarilon miid-
datdan sonra sinaq siisalarids suspenziya 10 deq miiddatinda 10000
g siiratla sentrifuqada ¢okdiiriilmiis ve supernatant liofilizatorda 2
dafs gatilasdirilmisdir. Hacmi 2,5 ml olan ziilal mahlullar1 névbati
tacriibalards istifads edilonadak soyuducuya yerlasdirilmisdir.

Bufer mahlullarinda ziilallar PAA gelinds elektroforez metodu
ilo analiz edilmisdir. Elektroforez Mini Protean II Gel Electrophore-
sis (Bio-Rad Hercules, Kaliforniya, ABS) cihazinda Laemmli (1970)
[3] tisulu ile hayata kecirilmisdir. Elektroforez 12%-li akrilamid qa-
tiliginda aparilmisdir. Ziilal niimunalarini gels daxil etmak ticiin Tris
HCl 50 mM, pH6,8; gliserin 20%, bromfenol mavisi vo merkaptoe-
tanol mahlulu il qarisdirilmisdir. Elektroforez bitdikdan sonra gel-
lor Kumassi Brilliant Mavisi R-250 (Sigma-Aldrich) renglonmisdir.
Ranglanmsa bitdikden sonra gellor 30% etanol, 5% sirks tursusunun
distilla suyunda mahlulu ila yuyulmus va rangsizlasdirilmisdir.

Pendir niimunalarindan izole edilmis laktobasillarin sarh
edilon metodla peroferik ziilallarinin ayrilmasindan sonra onlarin
elektroforez metodu ils tadqiqi hayata kegirilmisdir. Alinan naticalar
sokilda 6z aksini tapmisdir.
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Sakil 1. Stidtursusu bakteriyalarinin periferik ziilallarinin zimoqrami
M - marker zilallar,
1-13 - miivafiq olaraq, A1, A5, $2, 3, $7, 11, i6, B1, B5, Q3,
Q5, 01, 07 stamlar1

Zimoqramdan goriindiiyi kimi, ilk 6 stamin (1-6) elektrofore-
tik tadqiqi bir PAA gelinda, 7-13-cii stamlarin analoji tadqiqi ise ikin-
ci PAA gelinda hayata kecirilmisdir. Alinan naticalardsn ilk nazara
carpan cohat miixtalif stamlarin periferik ziilallarinin istar miqdari-
na, istarse da elektroforetik harakatlilik qabiliyyatlarina gora bir-bi-
rinden farqlanmasi olmusdur. Lakin, sadalanan xassalarina gora
bir-birina banzar olan zimoqramlar da nazara ¢arpmisdir. Bela ki,
A1 stamindan ayrilmis ztilal mahlulu niimunasinda daqiq yeri olan
ziilal zolag1 ayird edilmamisdir. Lakin gelin 45 kDa va 31 kDa sahale-
ri arasi diffuzion ranglanma miisahida edilmisdir (sakilda 1. ndmrali
stitun). A5 stamindan ayrilmis niimunada 6 zolaq ayird edilmisdir.
Onlardan birincisinin MC toxminan 100 kDa, ikincisinin - 97 kDa,
3-ciinlin - 66 kDa, 4-cliniin 32 kDa, 5-ci ve altinc1 zolaqlarinki iss,
miivafiq olaraq, 29 kDa va 26 kDa civarinda olmusdur. S2 stamindan
ayrimis periferik ziilallarin say1 3 olmugsdur. Homin zilallarin MC-
nin miqdari, miivafiq olaraq, 70 kDa, 32 kDa va 29 kDa olmusdur. S3
staminin analoji gostaricilari comi 2 adad olmus va onlarin da M(C 32
va 29 kDa civarinda olmusdur.

Novbati stamlarin periferik ziilallarinin elektroforetik tadqiqi-
nin naticalari ikinci PAA gelinda aks etdirilmisdir. Bu gelda S7, i1,
i6, B1, B5, Q3, Q5, 01 va 07 stamlarinin periferik ziilallar1 gostoril-
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misdir. $7 stamindan ayrilmis ziilallarin say1 1 adad, MC-nin adadi
qiymeti iso 28 kDa olmusdur. I1 stamindan 5 ziilal névii izols edilmis
va onlar, miivafiq olaraq, 100 kDa, 66 kDa, 32 kDa, 29 kDa va 26 kDa
civarinda MC-larina malik olmuslar. Qeyd edsk ki, bu ziilal ansambli
A5 staminin ziilallarina uygun galmis, lakin i1 staminda A5 -ds olan
2-ci ziilal olmamisdir. 16 staminin periferik ziilal tarkibi 3 miixtalif
ziilaldan ibarat olmus va onlarin MC, miivafiq olaraq, 70 kDa, 32 kDa
va 29 kDa olmusdur. Bu stam isa, 6z gostaricilarina gora S2 stamina
yaxin olmusdur. Lakin burada axirinci iki zolaq 6z rang intensivliyina
gora S2-dan fargloanmisdir. Q3 vo 07 stamlarinin ziilallar1 da, istar
elektroforetik harakiliyins, istersa ds, sayina gora bir-birina yaxin
olmus va S3 stamindaki kimi 2 ziilalla tomsil olunmuslar. Homin zii-
lallarin M( gostaricilari 32 ve 29 kDa olmusdur. Q5 staminin miiva-
fiq gostericilari 4 ziilal ve M( adadi qiymatlari 64 kDa, 48 kDa, 26 va
24 kDa civarinda olmusdur. 01 staminin periferik ziilallar1 da Q5-
da oldugu kimi, 4 adad olmus, lakin MC gdstericilorine gora ondan
farglanmisdir. Bu stamin ziilallarinin MC adadi giymatlari, miivafiq
olaraq, 64 kDa, 50 kDa, 32 vo 29 kDa olmusdur.

Belolikls, zimoqramlarin analizi bir ne¢a tokrarlanan naticala-
rin misahide olunmasina gotirib ¢ixarmisdir. Tekrarlanan zimog-
ramlar A5 va Q5 stamlary, $2 va B5 stamlari, Al va 6 stamlari, ham-
¢inin $3, Q3 ve 07 stamlar1 arasinda miiayyan edilmisdir.

Toadgiqatlarimizin ndovbati marhalasinda izole edilmis siid-
tursusu bakteriyalar1 név saviyyasinda identifikasiya edilmis va bu
magqsadla miiasir dovrds genis istifada edilan va fenotipik identifika-
siya ii¢iin an daqiq hesab edilon metodla, APi-50 test kitinin kdmayi ilo
identifikasiya edilmisdir. Bu metodla alinan naticalors gora Al stami
Lactobacillus fruktivorans, A5 - L.delbrueckii spp.lactis, S2 - Lactoba-
cillus brevis, S3 - Lactobacillus collinoides, S7- Lactobacillus curvatus,
11- Lactobacillus cake, 16- Lactobacillus fruktivorans, B1- Lactobacillus
delbrueckii spp. bulgaricus, B5 - Lactobacillus brevis, Q3 - Lactobacillus
collinoides, Q5 - L.delbrueckii spp.lactis, O1 - Lactobacillus plantarum,
07 stami isa Lactobacillus collinoides novlarina uygun galmisdir.

Elektroforetik tadqiqatlarin naticalari ilo stamlarin nov tor-
kibinin miqyisali tahlili zaman1 malum olmusdur ki, eyni néve ma-
lik olan stamlarin periferik ziilallarinin zimoqrami bir birina oxsar
olmusdur. Bu oxsarliq periferik ziilallarin say tarkibinde miisahida
edilmisdir. Lakin, hamin ztlallar istar elektroforetik harakilik, istar-
sa da ranglanmsa intensivliyina gora bir birindan farglanmislar.
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Alinan naticalars asasan qeyd eda bilarik ki, periferik ziilallar
0z torkibina va xassalarina gora identifikasiya zamani marker kimi
istifada edils bilmazlar.
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ANTIMICROBIAL ACTIVITY OF DATURA INNOXIA EXTRACTS
AND SEED OIL

Datura innoxia Mill. is an annual herb from Solanaceae family.
It is native to America, introduced in Africa, Asia, Australia and Eu-
rope. Itis naturally found in Azerbaijan also [1, 2, 3]. Plant is a source
of tropane alkaloids - atropine, scopolamine, anisodamine, etc.
These alkaloids are toxic, causing hallucinations and delirium, which
can even lead to psychosis. Research on various components of Da-
tura has prescribed widely as a curative for different diseases such
as asthma, glaucoma, cancers, psychiatric disorders, neurological
disorders, shock, tuberculosis, motion sickness, paralysis, arthritis,
rheumatism, peritonitis, hemorrhoids, spasms, dandruff, alopecia,
venereal diseases, etc. [2, 3].

D. innoxia samples were collected in October 2019 around
Baku city. Dried and grinded samples of plant organs - roots, stems,
leaves, flowers, fruits (10 g for each sample) of D. innoxia were ex-
tracted three times with 95% ethanol, the solvent was evaporated.
0.2 g dry residue of samples was dissolved in 1 ml of a mixture of wa-
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ter and dimethyl sulfoxide (DMSO) in a ratio (1:9 v.v.); the solvent was
used also as a control. 0.02 ml sample was used for every experiment.
10 g D. innoxia seeds were dried in room temperature, grinded, ex-
tracted with n-hexane by using Soxhlet apparatus on water bath
(709C, x3, 8 h.). Solvent was evaporated, 2.5 g oil obtained. 0.02 ml
oil was used for every experiment. After defatted, seeds were dried,
ethanolic extract (95% ethanol) of these seeds were prepared in the
same way with previous samples.

Antimicrobial activity experiments were carried out against
cultures of Candida albicans, Bacillus anthracoides, Staphylococcus
aureus, Esherichia coli, Pseudomonas aeruginosa, Klebsiella pneumo-
nia. The antimicrobial activity of the extracts and oil were evaluat-
ed by agar well diffusion method (Meat peptone for bacteria, Saburo
for C. ablicans). After inoculation, plates were dried for 20 min, and
the wells were punched using sterile cork borers. Once wells were
formed, they were filled with 0.02 ml of samples. Plates were incu-
bated for 24-48 hours at 37°C and 28°C (for C. albicans) to allow ex-
tracts to diffuse through the agar media to form zones of inhibition.
The diameters of the zone of inhibition for different samples against
microbes were measured in millimeters. Experiments were done in
triplicate for every sample and average values were obtained [4, 5].

Antimicrobial activities were different depending on plant
samples and microorganisms (Figure 1). Results have shown in Table.

Figure 1. Growth inhibition of microorganisms caused by D.innoxia ex-
tracts (shown by arrows)

A - Leaf (1) and stem (2) extracts on B. anthracoides, B - Stem (1) extract on E.coli.
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Table 1

Antimicrobial activity of D.innoxia samples

Extracts
Test cultures Zones of inhibition (mm)
S_?ed Root |Stem |Leaf |Flower |Fruit |Seed |[DMSO
oi
S. aureus 0 0 6 35 0 0 0 0
E. coli 0 0 8 0 0 0 0 0
P. aeruginosa 0 0 0 0 0 0 0 0
B. anthracoides |0 0 20 33 0 0 0 0
K. pneumoniae |0 0 0 0 0 0 0 0
C. albicans 8 0 8 6 0 15 20 0

Ethanolic extract of plant leaf has significant activity on B.
anthracoides and S.aureus. Stem extract has significat activity on B.
anthracoides and weak activity on E. coli, S. aureus and C. albicans.
Fruit and seed extracts, seed oil have some activity on C. albicans.
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5-ASETIL-6-HIDROKSI-4-FENIL-3,6-DIMETIL-4,5,6,7-
TETRAHIDRO-1H-INDAZOL KiMY9Vi BIRLOSMOSININ
BAKTERIYALARIN INKiSAFINA TOSIRI

Mikroorganizmlarda antibiotiklara qarsi davamliligin yaran-
masi digar mikroorqanizmlarla raqabat etmak li¢lin gazanilmis tabii
bir xtlisusiyyatdir. Bela ki, mikroorganizmlar miixtalif mexanizmlor-
la onlara garsi istifade olunan antibiotiklora garsi resiztentlik qa-
zanir. Bu da infeksion xastsliklarin siiratle yayilmasina sabab olur.
Antibiotik tobiatli maddslarin haddindan artiq istifads edilmasi da,
mikroorganizmlarin preparatlara olan davamliligini xeyli yiiksaldir.
Mikroorganizmlarda rezistentliyin yaranmasi, infeksiyalarin miiali-
casini miirekkablasdirir. Homcinin, patogen bakteriyalarin eyni za-
manda bir deyil, bir ne¢a antibiotike qarsi davamliliq gdstermasi,
yoluxucu xastaliklorin miialicesinda vo ya aradan gotiiriilmasinda
c¢atinliklarin yaranmasina sabab olur. Patogen mikroorqanizmlarda
dorman preparatlarina garsi yaranan davamliliqla miibarize apar-
maq Ug¢iin yeni nasl antimikrob tebiatli kimyavi birlogsmalarin sinte-
zina tadqiqatcilarin maragi daha da artmisdir [1, 5].

Bels ki, indazollar (benzopirazollar) halgali birlasmalar olub,
potensial antibakterial vo antifunqal xilisusiyyatlore malik unikal
maddalar hesab olunur. 9sas madda indazol E.Fischer tarafinden
orto-hidrazin sinnamik tursusunu qizdiraraq sldes edilmisdir. inda-
zol téromalari bioloji aktiv birlosmalarin vo sintetik dermanlarin
mithiim asasini tagkil edir. Bundan salave, metal komplekslarinin
hazirlanmasi t¢ciin ligandlar kimi istifads edilir. 4,5,6,7-tetrahid-
ro-1H-indazol qurulusuna malik birlasmalar tebiatds nadir hallar-
da rast golinir, lakin prespektivli farmakoloji xiisusiyyatlorina gora
tibde va aczaciliq sanayesinds miihiim sintetik obyekt kimi tatbiq
olunur. Bazi sintetik indazol téramalarin bir sira bioloji aktivlikls-
ri (antibakterial, antifungal va s.) dyrenilmisdir. Bu toromsalar bazi
enzimlarin inhibitorlar1 kimi da istifade olunur. Masalan, nitrit ok-
sid (NO) sintetaza, 3 hidroksi-3-metilgluratil-CoA va protein kinaza
kimi enzimlarin inhibitorlar1 hesab olunur. Buna géra da son illarda
bir ¢ox elmi-tadqiqat laboratoriyalarinda 4,5,6,7-tetrahidro-1H-in-
dazol A qurulusuna malik birlesmalarin sintezi aparilir va onlarin
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antimikrob tasir xiisusiyyatlari 6yranilir [2, 4].

Beloalikls, taqdim olunan isde BDU-nun Uzvi kimya kafedrasin-
da sintez olunan 5-asetil-6-hidroksi-4-fenil-3,6-dimetil-4,5,6,7-tet-
rahidro-1H-indazol maddasinin antibakterial aktivliyi 6yranilmisdir
[2]. Tacriiba zamani kultura kimi Escherichia coli BDU12, Staphy-
lococcus aureus BDU23, Pseudomonas aeruginosa BDU49, Acineto-
bacter baumannii BDU32, Klebsiella pneumoniae BDU44 bakteriya-
larindan istifada edilmisdir. Bels ki, maddanin antimikrob aktivliyi
0.3%-1i qatiliqda Miiller Hinton aqarli (MHA) qidali mihitda oyuq
acma metodu ilo tayin edilmisdir [3]. Miiqayisa liglin kontrol kimi
dimetil sulfooksid (DMSO) goturiilmiisdiir. Gotiirdliyiimiiz madda-
nin antimikrob aktivliyi gidali mtihitds bakteriyanin atrafinda amals
golon lizis zonasinin diametrina géra miayyan edilmisdir. Apari-
lan tacriibalar naticasinde malum olmusdur ki, kimyavi birlasma
test kulturalarin néviindan asili olaraq farqli xiisusiyyate malikdir.
Belo ki, Acinetobacter baumannii BDU32 vo Klebsiella pneumoniae
BDU44 bakteriyalar1 digar kulturalarla miiqayisada 5-asetil-6-hid-
roksi-4-fenil-3,6-dimetil-4,5,6,7-tetrahidro-1H-indazol maddasina
qars1 yiiksok hassasliq niimayis etdirmisdir. Oyrondiyimiz kimyavi
birlasmanin antibakterial aktivlik deracasinin Staphylococcus aureus
BDU23 va Escherichia coli BDU12 bakteriyalarina garsi bundan av-
val qeyd etdiyimiz bakteriyalara nisbaton zaif oldugu muayyan edil-
misdir. Pseudomonas aeruginosa BDU49 bakteriyasina garsi isa heg
bir aktivlik geyda alinmamisdir. Tacriiba zamani istifads olunan test
kulturalarda DMSO qarsi hasassliq miisahide edilmamisdir.
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MUXTOLIF OLKOLORDD COVID 19-UN ERKON
MORHOLOLIORDD YAYILMASININ TOHLILI

Son zamanlar biitlin diinyada, o climladon Azarbaycanda toh-
sil, igtisadiyyat va biitiin social aktivliyi iflic veziyyatina salan ko-
ronavirusdan ¢ox danigilir. Yeni yaranmis realliq seraitinda insan-
larin tasvis veziyyatini nazara alaraq, rasmi manbalarde COVID19
haqqinda darc olunmus maiumatlari toplamaga ve arasdirmaga eh-
tiyac var. Koronavirusun timumi simptomlarina qizdirma, dskiirak,
bogaz agrilar1 ve bogazda qurulug, asir1 yorgunluq ve tenganafaslik
aiddir. “COVID19 stats” saytinda ¢ap olunmus malumatlara asasan,
bu xastalik yeni, avvalloar meydana galmamis koronavirus noévii
tarafindan toradilir. Xastalik bir coxlarinda sathi va ya orta daracali
gedisa malikdir‘Umumdiinya Sehiyys Taskilatinin statistika”sinin
may1n birina verdiyi malumata gora diinya tizra 199 6lkads korona-
virus infeksiyasi agkar edilib ki, bu da xastsliyin pandemiya adlandi-
rilmasina asas verir. Darc edilmis naticalara asasan, 2020-ci ilin mart
ayinda diinya iizra virusa yoluxanlarin say1 597,267 nafar olmusdur
[1]. “Real TV” isa Amerikanin “Worldometer” statistikasina asaslan-
saq xabar verib ki, hamin ayda timumilikds 157 6lkads virusa yo-
luxanlarin say1 169.610-a ¢atmisdir, ve onlardan 6518 nafor vofat et-
mis, 77 776 nafor sagalaraq xastoxanadan eva buraxilmisdir. Homin
geydiyyat aparilmis 157 6lkadaki hesablamarala asasan, 2020-ci ilin
mart ayinda yeni yoluxanlarin say1 192 nafards ¢atmis, sutka arzin-
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da o6lanlarin say1 ise 15 nafar olmusdur [2]. Belalikla, miixtalif darc
saytlarinda verilon malumatlar kifayat gadar farglidir. Bazi hakimloar
ke¢mis tacriibalarine asaslanaraq bu infeksiyanin timumiyyatls o qa-
dar da tahliikali olmadigini soylayirlar, lakin pandemiyanin inkisafi
bunun tam aksini gostarir. Hal-hazirda, xastaliyin qarsisi alinmazsa
va lazimi tedbirlar yerina yetirilmazss, insan talafatinin qarsisialin-
maz kiitlavi xarakter ala bilmasi istisna edilmir. 2020-ci ilin aprelin
sonuna olan malumata goérs, biitiin diinya lizra COVID19 infeksiya-
sina yoluxmuslarin say1 3.116.992 nafar taskil etmisdir, mayin 2-si
iso hamin raqem 3. 274. 747 barabar olmusdur. Onlardan 928.930
nafarin sagalmasi, 217.183 naferin vafat etmasi qeyd olunur [3].
Qeyd edak ki, xastaliyin an genis yayillmis 6lkalorina ABS, ispaniya,
italiya daxildir. Aprelin 24-na gors ABS-da 1 034 588 nafor, ispani-
yada 210 773 nafor ve Italiyada 201.505 nafar koronavirus xaste-
si geyda alinib. Boytik tiziintiiyls qeyd edak ki, qonsu Tiirkiyada bu
rogam 114 653-ya yiiksalmisdir. iranda koronavirusa yoluxanlarin
say1 2 584-a catmisdir, yoni bu ragam Rusiyadan (93 558 nafar) xeyli
kicik olmusdur. Azarbaycanda mart-aprel aylarinda darc olunan ma-
lumatlara asasan, COVID19 infeksiyasina yoluxanlarin sayi, tosdiq
olunmus testlara gors 1.717 nafara gadar yiliksalmis, mayin biri isa
1.804 nafar taskil etmisdir ki, bu da har 1 milyon insandan miivafiq
olaraqg, 170 va 179 nafarin xastaliys yoluxmasi demakdir. Onlardan
sagalanlarin say1 aprelin 24 va mayin birina asasen, miivafiq olaraq
1. 221, va 1.325 nafor taskil etmisdir. Xastalikdan 6lanlarin sayi isa
miivafiq olaraq 22 va 24 nafars barabar olmusdur [3]. Baxmayaraq
ki rosmi malumatlara asasan demak olar ki yoluxanlarin ¢oxu saga-
lir, haqgigat ondan ibaradir ki, elementar gigiyena qaydalarina riayat
edilmadikda va garsisi vaxtinda alinmadiqda xastsliyin agirlasmasi
bas verir, vo onun 6liimciil gedisat1 insanlarin kiitlavi talaf olmasi-
na yol ag¢ir. Donuz gripindan 6lma hallari ile koronavirusdan 6lma
hallarin1 miiqayisa edan hakimlar koronavirusun donuz qripinden
tahliikali olmadigini sdylayirlar, bels ki birincisinda 6liim hadisalari
ilo naticalanan xastslarin say1 imumi yoluxanlarin 25%-ni, ikinci-
sinda isa 5%-dan azini, daha daqiq desak taqriban 1%-ni togkil edir.
Yada salaq ki, “Real TV”-nin yaydig1 malumata géra mayin 1-na olan
169.610 xastadan xastalikdon sagalanlari say1 77. 776-ya ( taqriban
45,86%), virusdan o6lanlarin say1 ise 6.518 (taqriban 3.84%) catib
[3]. Qalan xastsalarin hagqinda saytda heg¢ bir malumat verilmir. Say-
tda verilan malumata ssasan, iimumilikda sagalanlarla 6lenlarin say1
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84.294 nafar, yani 49.67 %, taskil edir, bels basa diistliir ki, taqriban
50 % xastonin agibati namalum olaraq qalmaqdadir. Homin saytdaki
bir qrafikdaki malumata asasan, yaz movsiimiinde BBC news xabar
verir ki, martin 14-na gadar 19.801 nafar koronavirus infeksiyasina
yoluxmus, onlardan 11.291 nafari sagalmisdir, 241 nafar ise vofat
etmisdir [4]. Xastaliys yeni yoluxanlarin say1 aprelin 1-i 61, 24-1 44
nafar tagkil etmisdir. Yazda Azarbaycanda an ¢ox yeni yoluxma hallari
aprelin 8-i geyda alinmisdir (105 nafar), aprelin 19-u bu ragam 25-a
enmisdir, bu da Azarbaycanda COViD19 infeksiyanin miiveqqati zoif-
lomasinin gostaricisi olmusdur. Homin saytin digar qrafikine asasen
bizim 6lkada COVID19-a iimuman yoluxanlarin say1 aprelin 8-i 822-
ya barabar olmusdur, bu rogom maksimuma aprelin 24 catmisdir
(1.592 nafar). Gordiiylimiiz kimi malumarlar bazan ¢asdiric1 xarak-
ter dasiya bilar ve tam haqiqgati aks etdirmaya bilar. Nigeriyada apre-
lin 29-u 1.532 COVIiD19-a tosdiq olunmus xastalonma hallarin 255-i
sagalma, 44-i oliimls naticelonmisdir. Mayin 1-i iso hamin 6lkada
xastalarin say1 1. 932 catmis, onlardan 319 sagalmis, 58 nafari isa 6l-
miisdiir. Miigayisa li¢lin deyak ki, Azarbaycanda aprelin 29-na gora
COViD19-dan sagalma 1.221, 6liim hadisasi 22 halda geyde alinmis-
dir. Mayin 1-na olan malumata gora, qonsu Glrciistanda 164.465
test aragdirmalardan 26.968 nafords COVID 19 infeksiyasi tasdigle-
misdir. Onlardan 5.208 nafar hospitalizasiya olunub, 1.138 nafards
isa xastaliyin dliimla naticalondiyi sdylenilir [5]. Biitiin verilon malu-
matlara asasan deys bilarik ki Azarbaycan, koronavirus xastaliyinin
nisbatan zaif yayildlg1 regionlardan biridir, ve Allahin izniyls epide-
miyanin an az sliratla yayilmasi ilo xarakteriza olunur. Azarbaycan-
da koronavirusdan o6lanlarin say1 diger inkisaf etmis o6lkalarina
nisbatan da azdir, bunu da Allahin bir Liitfii kimi gabul etmak olar.
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BACILLUS SP BDU-12 BAKTERIYA STAMININ GUMUS$
NANOHISSOCIKLOR 9MILIGITIRMISI
XASSOSININ TODQIQi

Son dovrlarda nanodlciilii hissaciklarin dyrenilmasina, xii-
suson miixtalif metallarin nanohissaciklorinin alinmasina diqqat
daha ¢ox artmisdir. Bu, ilk névbads, nanohissaciklarin xassalarinin
makroobyektlarin xassalarindan kaskin farglanmasi ila baghidir. His-
saciyin Olc¢iisiiniin kicilmasi onun atraf mihitls qarsiligh tasirinin in-
tensivliyini artirir.

Nanohissaciklarin alinmasi ve tatbigi ilo nanotexnologiya
masgul olur. Bu elm sahasi, atom va molekullar saviyyasinda ma-
nipulyasiya etmakla istonilon atomar struktura malik mahsullarin
alinma yollarini 6éyranir [3].

Quz1l, glimiis, selen, platin, tellur, silisium, titan kimi metallarin
nanohissaciklari bitkilarin ekstraktindan, bakteriya ve gobalaklar-
don alinmigdir [1].

Nanohissaciklar tibbi diagnostika ve miialicads, darman pre-
paratlarinin dasiyicilari kimi, kosmetologiyada, boyaq maddalarinin
alinmasinda, arzaq mahsullarinin istehsalinda ve gablasdirilmasin-
da, neftgixarma senayesinda, kand tasarriifati ve atraf miihitin qo-
runmasinda genis tatbiq olunur [1, 2].

Nanohissaciklarin fiziki vo kimyavi tlisullarla alinmasi ekoloji
cohatdan alverissiz hesab edilir. Bu iisullarla nanohissaciklar alinan
zaman, asasan, kimyavi reagentlardan istifads olundugu ti¢iin atraf
miihitin ¢irklanmasina sabab ola bilir. Buna gérs da bioloji obyektlar
vasitasilo nanohissaciklarin sintez olunmasina daha boyiik diqqgat
ayrilir. Bioloji sintez prosesinda produsentlar kimi maya va kif go-
balaklari, bakteriyalar, bitki ekstraktlar: tatbiq olunur.

Gumiis nanohissaciklari digar metal nanohissaciklarls miiqa-
yisada 0z xarakterik xassalarina: boyiik sath sahasina, unikal fiziki
- kimyavi va bioloji xiisusiyyatlarine gore daha cox diggati calb edir.

Giimis nanohissaciklarinin giiclii antimikrob tasira malik olmasi,
onlarin miixtalif xastoaliklorin miialicasi tigiin faydali oldugunu gostarir.
Gilimisiin antimikrob tasiri gadim dévrlarden malum olmusdur ve on-
dan kilsalards “miigaddas su” hazirlanmasinda istifads edilmisdir. Na-
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nohissacik saklinda glimiistin antimikrob tasiri min dafalarls artir [4]
Tadqgigatimizin maqsadi Bacillus sp BDU-12 bakteriya stami-
nin kultural mayesinda va biokiitlasinda giimiis nanohissaciklarinin
amala galmasinin miiqayisali sakilda dyranilmasina hasr olunmusdur.
Tadgigatin magsadina uygun olaraq, bakteriya stami duru oPA-da be-
corilmisdir. Duru qidali miihitds inkubasiyadan sonra alinmis biokiit-
la kultural mayedan sentrifugada (5000 dévr/daq. 20 daq) ¢okdiir-
moak yolu il ayrilmisdir. 50 ml kultural mayenin, 100 ml biokiitlanin
tizarine 10~ molyar AgNO, mahlulu slave olunmus ve alinan garisiq
309C temperaturda 7 giin miiddatinda reng dayisikliyi miisahida
olunanadak termostatda inkubasiya edilmisdir. Aparilan tadgiqatlar
naticasinds malum olmusdur Ki, Bacillus sp BDU-12 bakteriya stami-
nin ham kultural mayesi, ham da bioktitlasi giimiis nitrat mahlulu ila
309C temperaturda 7 giin miiddatinds inkubasiya olunduqda kultural
mayenin ranginda dayisiklik miisahida olunmus, biokiitlada isa rang
dayismamisdir. Kultural mayeds reaksiya qarisiginin tiindlasmasi gii-
miis nanohissaciklarinin amala galmasini gostaran alamatlardan biri
kimi gabul edilmisdir. Biokiitlada ise fargin miisahide olunmamasi
burada glimiis nanohissaciklarinin amals galmamasini gdstarmisdir.
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GUMUS NITRAT DUZUNUN QATILIGININ CANDIDA
MACEDONIENSIS BDU - Mi 44 MAYA GOBOL9YI STAMININ
GUMUS NANOHiSSOCIKLOR 9MILD GOTIRMISIND TOSIRI

Son on ilde mikroorganizmlar tarafindan istehsal olunan na-
nohissaciklar va onlarin tatbiqi sahasinda boyiik inkisaf olmusdur.
Mikrob hiiceyralari stiratle boytudiikleri ticiin aktiv sokilde nano-
hissacik sintez edirlar va bu proses zamani zararli maddslar xaric
edilmir [1]. Bu tip mikroorqanizmlara gébalaklar, bakteriyalar va
s. misal ola bilar. Gobalaklar vasitasila nanohissaciklarin biosintezi
hiiceyraxarici vo hiiceyradaxili olmagla iki yolla gedir. Hiiceyradaxili
sintez zamani nanohissacik miselium icarisinda yaranir, hiiceyraxa-
rici sintezda isa gobalak hiiceyrasi nanohissaciklar {li¢iin sarbast filt-
rat rolunu oynayir [2, 3].

Nanohissaciklarin istehsal olunmasi zamani bir sira faktorlar var-
dir ki, nanohissaciklarin dl¢iistina, mahsuldarlifina tasir gostarir. Bels ki,
maya gobalaklarinin giimilis nanohissacik amala gatirmasine gidali mii-
hit, inkubasiya miiddati, miihit tursulugu, temperatur, biokiitlanin miq-
dari, giimtis nitrat duzunun qatilig1 va s. kimi faktorlar tasir eds bilar.

Candida macedoniensis BDU - Mi 44 maya gébalayi staminin
glimiis nanohissaciklar amala gatirmak qabiliyyatine malik oldugu
bir cox tacriibalar naticasinds miiayyan edilmisdir. Glimiis nanohis-
saciklarin amals gelmasinds AgNO, duzunun gatiliginin tesirinin 6y-
ronilmasi do vacib masalalordendir.

Tadgigat isinin asas maqgsadi glimiis nitrat duzunun gatili-
ginin Candida masedoniensis BDU-MI 44 maya gobalayi staminin
giimis nanohissacik amala gatirmasina tasirinin dyrenilmasindan
ibaratdir. Biokiitle alda etmak liclin stam maya ekstrakti gidali mii-
hitinds akilmis va inkubasiya edilmisdir. 1 haftalik inkubasiyadan
sonra alinmis maya goébalayi biokiitlasi kultural mayedan filtrasiya
yolu ile ayrilmis ve 3 dafa 100 ml steril distills suyu ile yuyulmusdur.
Yas biokiitlani 10 qram migdarinda 90 ml steril distilla suyuna daxil
edarak suspenziya hazirlanmisdir. Sonra giimus nitrat duzunun qgati-
liginin glimiis nanohissaciklorin amala galmasina tasirini dyranmak
moagqgsadi ila AgNO,-1n 0,5 mM, 1 mM, 3 mM, 5mM, 10 mM qgatiliginda
mahlullar1 ayr1 - ayriligda kolbalarda olan hazirlanmis suspenziya
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lUzarina daxil edilmisdir. Tacriibs ve kontrol (AgNO, mahlulu slave
edilmamis) variantlar 30°C temperaturda 7 giin miiddatinds rang
dayisikliyi miisahide olunanadak termostatda qaranliq miihitds in-
kubasiya edilmisdir.

Miiayyan edilmisdir ki, giimiis nanohissaciklor miihitds top-
landiqda reaksiya qarisiginin rongini tiindlesdirir. Bu hal glimiis
nanohissaciklarin mévcudlugunun ilkin gostaricisi kimi qabul olun-
musdur. Rangin dayismasina gora glimiis nanohissaciklarin amsla
gelmasi 0,5 mM va 1 mM gatiliqli AgNO, mahlulu slave olunmus re-
aksiya qarisiglarinda miisahida edilmisdir. Eyni saraitds inkubasiya
olunan 3 mM, 5mM, 10 mM gatihgh AgNO, mahlullu ve kontrol kol-
balarda isa rang dayisikliyi miisahids edilmamisdir.
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SUD TURSUSU BAKTERIYALARININ PROTEOLITIK
FOALLIGINA MUHITIN PH VO TEMPERATURUNUN TOSIiRI

Turs stid mahsullarinin insan saglamligina miisbat tasir etma-
si elma va ictimaiyyato coxdan bsllidir. Son zamanlar homin mah-
sullarin yiiksak qidaliliq keyfiyyati, asan manimsanilmasi, terapevtik
effekti va mikrobioloji tehliikasizliyi kimi tistiin cahatlari onlara olan
maragl daha da artirmisdir.
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STB pendir novlarinin yetismasi prosesinds bas veran bio-
kimyavi proseslards miihtim rol oynayirlar. Bu hamin bakteriyalarin
stidi tursutma va proteolitik foalliq niimayis etdirma qabiliyyatlari
ilo tamin olunur. Proteoliz, biitoévliikde aksar turssiid mahsullari-
nin istehsalinda an vacib biokimyavi proses hesab edilir. Hiiceyra
xaricine proteolitik fermentlarin sekresiyasi STB-larin ¢ox vacib
xiisusiyyati kimi dayarlandirilir. Homin fermentlar siidiin tarkibin-
da olan ziilallar1 hidrolize ugradaraq bakteriyani1 boyiimas ticiin ¢ox
vacib olan amin tursularla tomin edirlar [2]. Proteoliz prosesi sii-
diin manimseanilmasini miisbat tasir edir ve son turssiid mahsulu-
nun qidalilq keyfiyyatini artirir. Artiq elma malumdur ki, STB-larin
proteolitik sistemi stid ziilalini pargalayir va, naticods son mahsulun
teksturasina, dadina ve aromatik xassalarina (qoxusuna) tasir gosto-
rir.Fermentasiyanin miiveffaqiyyatla hayata kecirilmasi oradaki siid
tursusu bakteriyalarinin (STB) metabolik aktivliyindan asilidir. On-
lar fermentasiya mahsullarinin tarkibina etanol, sirka va siid tursu-
lari, aromatik birlagsmalar, ekzopolisaxaridler, miixtslif fermentlar
va antimikrob tebiatli maddalar ifraz edarak hamin mahsullarin
tohliikasizliyini, gidalilhiq keyfiyyatini vo organoleptik xassalorini
formalasdirirlar [1].

Son zamanlar diinya ahalisi arasinda qida mahsullarina qarsi
allergik reaksiyalar xeyli artmigdir. Inak siidiina qars allergiya 3 ya-
sina gadar olan usaglarin hatta 2,5% - do miisahids edilmakdadir.
Bu ise hamin usaqlarin siini qida mahsullari ile gida-landirilmasin-
da problemlar yaradir. Siidiin tarkibina daxil olan bir sira ziilallar
allergik reaksiyalar yaradir. Bu isa onlarin tarkibinda olan allergen
epitoplarla baghdir [1, 3]. Bazi STB stamlari siid ziilallarinin antigen
cavab reaksiyalarinin azalmasina sabab olurlar. Bu baximdan da-
vamli proteolitik faalliga malik STB stamlar1 turssiid mahsullarinin
allergenliyini asagi saldigindan, siid mahsullar1 sanayesinda maraqli
tadqiqat obyektina cevrilmislar.

Qeyd etmak lazimdir ki, STB-larin proteolitik faalliglar1 ciddi
spesifikliye malik vo kompleks tonzimloma mexanizmlarini 6ziinda
ehtiva edan faalliq formasidir. Proteolitik faalligin induksiya edilma-
si muhitin terkibi, temperatur, pH va s. kimi ¢oxlu sayda amillarden
asihdir.

onanavi turssiid mahsullari, xiisusen do pendir niimunalari
proteolitik aktivliys malik STB iiciin zengin manba hesab edilir. Te-
dgiqatimizin asas magsadi proteolitik faalliga malik siid tursusu bak-
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teriyalarinin s6zii gedan faalligina miihitin bazi amillarinin, o ctimlas-
don, pH vo temperaturun tasirini 6yrenmakdan ibarat olmusdur.

Siid tursusu bakteriyalar1 Azarbaycanin 6 miixtalif yasayis
moantagalarindan alda edilmis 6 pendir niimunalarindan izols edilmis-
lor. Bu niimunsalardan timumilikda 24 bakteriya koloniyalar1 ayrilmis
va onlarin 16 adadi lactobakteriyalarin xassalarini niimayis etdirmis-
lor. Onlar temiz kulturaya cixarilmis va tadqiqatlara calb edilmislar.

Hamin izolyantlarin név saviyyssinds identifikasiyas1 APi-50
testin komayi ile hayata kecirilmisdir.

Proteolitik STB stamlarinin skriningi iki tisulla hayata kegiril-
misdir. Birinci tisulda skrininq bilavasita turssiid mshsulunda apa-
rilmisdir. Bunun {ig¢iin har bir pendir niimunslarindan 2 q gotiiriil-
mis va 2 ml 2%-1i Gignatriumsitrat mahlulunda homogenlasdirilmis
va ondan 1 ml gotiiriilarak 0,85%-1i NaCl mahlulunda klassik tisulla
durulasdirilmisdir. Sonra miixtalif deracaede durulasdirilmis ni-
munoalarden 1 ml gotiiriilorak Petri qabinda tizerina 2 ml tzsiiz sid
olava edilmis 18 ml MRS (M17) -aqar miihitina akilmis ve 37°C-da
48 s miiddatinda kultivasiya edilmisdir. Stidlii agar mihitinda saffaf
zona yaradan Kkoloniyalar ilkin proteolitik ferment(lar) produsenti
kimi identifikasiya edilmis ve tamiz kulturaya ¢ixarilmasi iciin maye
gidali miihits keg¢irilmisdir.

Paralel olaraq, standart mikrobioloji tisulla pendir niimunalarin-
don STB-lar ayrilmisdir. Bunun t¢iin pendir niimunalarinin miixtalif
durulasdirilma daracalarina malik suspenziyalarindan 1 ml gétiiriilorak
icarisinda 20 ml 1,5% -li MRS-aqar va ya M17-aqar olan Petri qabla-
rina akilmis, 48 s miiddatinds inkubasiya edilmis va ixtiyar1 koloniya-
lar maye miihite kecirilmisdir. Onlarin proteolitik faallig1 digar tisulla
miuayyan edilmisdir. Bu maqgsadls izols edilmis STB koloniyalar1 16 s
miuddatinde maye gidali miihitde becarilmisdir. Sonra onu garisdirmis
va 5% hacmdas lizsiiz stids slave edilmis ve 37 °C-ds 24 s miiddatinda
inkubasiya edilmisdir. Bu hamin bakteriyalarin proteolitik fermentls-
rinin sintezinin induksiyasi magsadi ila edilmisdir. Kontrol varianta
bakteriya suspenziyasi alave edilmomisdir. Ziillahn hidroliz olunma
daracasi 12%-li SDS-PAA gelinda elektroforez lisulu ilo yoxlanilmisdir.
Bu maqgsadls fermantasiya edilmis siid niimunasi 1:10 nisbatinda gela
olavo edilmasi liclin nazards tutulan mahlulda (SDS-Na 4%, Tris-HCI
50 mM, pH6.8, gliserin 20%, brom-fenol mavisi, -merkaptoetanol) hall
edilmis va ziilallarin denaturasiyasi ticiin 100 °C -da 3 daq qizdirilmis-
dir. Elektroforez Mini Protean II Gel Electrophoresis (Bio-Rad Hercules,
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Kaliforniya, ABS) cihazinda Laemmli (1970) [4] tisulu ila hayata keci-
rilmisdir.

Proteolitik faalliga temperaturun tasirini 6yrenmak li¢lin sarh
edilan iisulla suspenziya alinmis vo muxtalif temperatur ¢araitinda
100mM fosfat buferinda (pH 7) hall edilmis Na-kazeinat ya da be-
ta-kazein substrati ile inkubasiya edilmisdir. pH -1n tasirini miiayyan
etmak liglin substratin hall olundugu fosfat buferinin pH gostaricils-
ri dayisdirilmis ve 37°C temperaturda inkubasiya edilmisdir. Miiay-
yon zaman intervalinda suspenziyadan gotiiriilmis, 10 000 g/15
daq miiddatinda sentrifugada sokdiiriilmiis, supernatantda ziilalin
hidroliz daracasinin SDS-PAAG tisulu ila miiayysn edilmisdir.

izola edilmis bakteriya stamlarinin ilk isulla proteolitik foal-
Iig1 yoxlanilmis ve miiayyen edilmisdir ki, onlardan comi 5 stamin
koloniyalar1 atrafinda siidlii-aqarli miihitds saffaf zonalar amsla
galmisdir. Bu hamin stamlarin proteolitik xassali olmalar tcin il-
kin identifikasiya gostoricisi kimi nazards tutulmusdur. Lakin, onla-
rin proteolitik faalliglarinin ikinci, elektroforez tisulu ila yoxladiqda,
yalniz iki stamin - C va D stamlarinin bu aktivliys malik oldugu askar
edilmis, onlardan da D stam1 daha feal olmusdur. Homin stamin pro-
teolitik faalligina temperatur va pH-1n tasirini tedqiq edan zaman
alinan naticalar sakilda 6z aksini tapmigdir.

°C101530374550pH7.06.2543

AT RS =
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N -8
- -
A B

SaKil. izola edilmis D staminin proteolitik foalligina
temperaturun (A) va pH-1n (B) tasiri

Naticalars asasan miiayyan edilmisdir ki, tadqiq edilon amil-
lorin har ikisi stamin proteolitik foalligina ciddi tasir etmisdir. Bela
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ki, reaksiya mihitinin temperaturu (A) 30 va 37°C oldugda maksimal
proteolitik foalliq miisahida edilmisdir. Asag1 ve yuxari temperatur
soraiti isa stamin proteolitik faalliginin meydana galmasini angslle-
misdir. Proteolitik faallig1 mihitin pH-nin tasirini 6yranarkean maragqg-
I1 naticalor alds edilmisdir (sakil, B). Miiayyan edilmisdir ki, miihitin
neytral vo turs muhiti (pH 7-pH 4 arasi) proteolitik faalliq tormozla-
nir. Lakin, muthitin pH 3 giymatinds ziilali substratlarin kifayat qadar
parcalanmasi ve substrata aid zolaglarin itmasi miisahids edilmisdir.

Qeyd etmak lazimdir ki, STB stamlarinin bazilari aqarh mi-
hitle miigayisade maye miihitds daha giiclii metabolik faalliq niima-
yis etdirirler. Bu baximdan, aqarli miihitdan istifads etmakls hayata
kecirilan skrining metodu ola bilsin ki, bazi STB stamlarinin prote-
olitik faalliglarinin Giza sixmasi t¢iin alverisli deyil. Burada nazara
almaq lazimdir ki, STB-larin proteolitik faalliglar1 ciddi spesifikliya
malik ve kompleks tonzimloma mexanizmlarini 6ziinds ehtiva edan
foalliq formasidir. istifade olunan tacriiba saraiti he¢ do hamise bu
bakteriyalarin proteolitik sistemini kodlasdiran genlarin ekspressi-
yasiyasi li¢iin alverisli va optimal olmur. Goériiniir bu sababdan ds,
ilkin skrininqds pozitiv reaksiya sorgiloyan 3 stam elektroforez za-
mant faalliq niimayis etdira bilmamislar. Proteolitik faalligin induk-
siya edilmasi miihitin tarkibi, temperatur, pH va s. kimi ¢oxlu sayda
amillardan asilidir. Bir s6zls, skriningin naticalari tacriibanin meto-
dundan va aparilma saraitindan ¢ox asilidir. Bu amillar bir STB stami
liclin optimal olsa bels, digar stamlar iiciin elverissiz ola bilar.

Belalikla, 6 név pendir nlimunalarinda proteaza-pozitiv STB
stamlarinin skriningi hayata kecirilmis vo 5 stamda (A, B, S, D va E
stamlarinda) tadqiq edilon fealliq miisahids edilmisdir. Onlardan
yalniz ikisinin proteolitik faallig1 SDS-PAAG gelinda elektroforetik
stibut edilmisdir. On foal stam D olmusdur. Onun maksimal proteo-
lotok faallig1 30 va 37°C temperaturda ve miihitin pH 3 giymatinda
askarlanmisdir. Novbati tadqgigatlarimizda proteolitik faal stamlarin
nov saviyyasinda identifikasiyasi nazarda tutulur.
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FIGHTING STAPHYLOCOCCUS AUREUS INFECTIONS
WITH A NEW BROAD SPECTRUM FTSZ INHIBITOR

Staphylococcus aureus is one of the most prevalent bacterium
among cystic fibrosis (CF) pathogens, in particular affecting CF pa-
tients during childhood. Although Pseudomonas aeruginosa is recog-
nized as the major pathogen of CF, S. aureus is often the first respira-
tory infection detected in children and it is associated with early lung
inflammation and increased pulmonary function decline. The lack of
consensus guidelines for the management of these infections, besides
S. aureus ability to adapt to the CF lung harsh environment and de-
velop resistance to antibiotics, make the treatment and eradication
of these pulmonary infections highly challenging [1]. Aiming to find
new antimicrobials, a novel benzothiadiazole derivative (C109) active
against the extremely antibiotic resistant CF bacterium Burkholderia
cenocepacia was characterized as a broad-spectrum bactericidal com-
pound, targeting the essential division protein FtsZ. The C109 result-
ed active also against S. aureus with a promising MIC value of 4 pg/
ml. The compound resulted not cytotoxic for human bronchial cells at
therapeutic concentrations and a water-soluble PEGylated nanoparti-
cle suspension for aerosol administration was developed [2].

Firstly, the in vitro biofilm inhibitory activity of the C109 was
tested, showing a significant reduction of the biofilm formation even
using concentrations below the MIC. This result was confirmed also
visualizing the impaired architecture of the treated biofilms by con-
focal microscopy. On the other hand, the C109 was not able to effi-
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ciently eradicate a mature S. aureus biofilm.

Moreover, the wild type and a truncated form of S. aureus FtsZ
were expressed, purified and tested in vitro for their GTPase and po-
lymerization activity in presence and in absence of C109. Although the
GTPase activity of the wt and truncated FtsZ was inhibited, the polym-
erization activity of the wt FtsZ was not blocked in presence of C109.
The truncated FtsZ is not able to polymerize in presence nor in absence
of the compound. These results suggested that in S. aureus C109 inter-
acts with a region of FtsZ involved in GTPase activity but not in the po-
lymerization process, while the previous results on B. cenocepacia FtsZ
showed that C109 blocks both GTPase and polymerization activity [3].

S. aureus is also notorious as the causative agent of a wide
variety of human infections, including the colonization of chronic
wounds. Being associated with diabetes and cardiovascular diseas-
es, they represent a rising issue in worldwide healthcare. Although
several factors are involved, the establishment of bacterial biofilms
is demonstrated to strongly contribute to the delay in normal wound
healing, and S. aureus is often the most prevalent species isolated in
this environment [4]. Thus, its ability to form persistent biofilms as
well as the rising incidence of MRSA-Vancomycin Intermediate-Re-
sistant (VISA) or even Vancomycin Resistant S. aureus (VRSA) strains
poses a serious threat to the patients’ outcome.

For this reason, the C109 compound was tested for its bio-
film inhibitory activity against S. aureus Mu50 in an established in
vitro chronic wound biofilm model [5], resulting in a significant Log
reduction of the CFU/biofilm.

The reported results clearly validate the compound C109 as a
very promising anti-staphylococcal molecule, targeting an essential
component of the bacterial division machinery. Indeed, it can inhibit
S. aureus biofilm formation in vitro at very low concentrations, pre-
venting possible side effects. These results, coupled with the devel-
opment of the inhalable C109 nanosuspension, are very promising
for the treatment of CF infections. Moreover, through biochemical
studies, the activity of the C109 against S. aureus FtsZ was studied
at molecular level, evidencing its mechanism of action. Finally, the
C109 resulted able to strongly decrease the biofilm formation of a
highly resistant S. aureus strain in a chronic wound-mimicking mod-
el, suggesting a possible alternative use of this molecule as antimi-
crobial for topical administration on non-healing wounds.
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NOVEL SENSOR TECHNOLOGY FOR COVID-19

Internet of things (IoT) framework and sensor network has
gained increasing momentum in the recent years. Different studies
have been conducted in order to build models, develop robust
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concepts, and design societal implementations for increasing the
life quality of general population. Regarding the COVID-19 pandemy,
scientists did not have enough time to generate an optimal solution;
instead they reacted to the problem and commenced working
on the solution. This is maybe the most immediate and pressing
need for researchers to find solutions in our history. There are
certain challenges in sensor technology such as simple application,
reliability, sensitivity, accuracy. Increased device life time, and
being cost-effective. Recent advances in sensor technology, wireless
communication, and IoT systems, has pointed towards the usefulness
of these systems in alleviating the COVID-19 challenges.
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COGRAFI UZAQ PAMBIQ GENOTIPLIRININ VILT
XOSTOLIYIN® DAVAMLIGININ T9DQIQi

Seleksiyanin qarsisinda duran an mithiim problemlardan biri arzaq
va kand tesarriifat1 bitkilarinin genetik miixtslifliyinin temin olunmas;,
abiotik, biotik amillare davamli, kompleks tasarriifat gostaricilarina
malik yeni formalarla bu bitkilorin mévcud genetik kolleksiyasinin
zonginlasdirilmasidir. Milli Genbankda olan pambigin kolleksiya
niimunslarinin slamat kolleksiyalarinin yaradilmasi bu formalarin
seleksiya proqramlarinda rasional istifadasi iiclin miithiim shamiyyat
kasb edir. Genetik statistik modellar vasitasile alda olunan naticalar
ayri-ayri alamatler iizra seleksiyanin effektivliyini ve intensivliyini
planlagdirmaga imkan vermakla praktiki shamiyyats malikdir.

Pambiq bitkisine shamiyyatli deraceds mahsuldarliq itkisina
sabab olan bir neg¢s biotik va abiotik stress faktorlar: tasir gostarir
[1]. Mahsuldarliq ve mahsulun keyfiyyatini asagi salan an miithiim
xastaliklarden biri Verticillium wilt xastaliyidir [2]. Verticillium
wilt, miihiim iqtisadi shamiyyata malik olan pambiq bitkisi da daxil
olmagqla, 400-dan ¢ox bitki néviinda parazitlik edir [3]. Xastalikla
miibarizades davamli genotiplarin istifadasi effektiv va iqtisadi
cohatdan daha samarslidir. Oksar kommersiya sortlar: vertisilyoz
soluxmaya hassas oldugundan, davamli genotiplarin identifikasiyasi
xlisusi shamiyyat kasb edir [4].

Tadqiqatin asas maqgsadi pambigin yerli ve introduksiya

152



olunmus kolleksiya niimunalarinin lif keyfiyyatinin gostari-cilorina
asason xarakteriza olunmasi, ¢oxol¢llli statistik metodlar asasinda
praktiki seleksiya, xiisusila galacekda aparilacaq seleksiya proqramlari
tctin lifin yliksak texnoloji gostaricilarine malik va biotik stresa
(Verticillium wilt) davamli, perspektivli genotiplarin se¢ilmasidir.

Tadqiqatlar AMEA Genetik Ehtiyatlar Institutunun Abseron Elmi
Tadqiqat Bazasinda yerina yetirilmisdir. Xastaliyin giymatlandirilmasi
Voytenokun taklif etdiyi 5 balliq skala iizre aparilmigdir. Tadqigat
materiali kimi pambigin G.barbadense L. néviina mansub olan ikigat
haploid Pima 3-79 xoatti, G. hirsutum L. (2n=52) ndviina aid yerli
AzNIXi, AP-317, Blakbari, Qarabag-2, Genca 132, 3038, Gancos 182,
Ganca 164, Ganca 181, Ganca 158, Ganca 170, Ganca 180, Ganca 114,
ABS monsali SG-747, PSG-355, FM-966, Macaristan mansali Todlo-16,
Yunanistan mangali Crisitina, Pondos, onia genotiplarindan istifada
edilmisdir.

Yerli AzNiXi pambiq sortunun immun formasinin bir qoza
kiitlasi orta hesabla 4.8 q, 3-cii daracali yoluxmus bitkida 4.4 q,
9lakbari sortunun immun formasinda bir qoza kiitlasi orta hesabla
6 q, 5-ci daracali yoluxmus bitkidsa isa 3 q, Ganca-132 sortunun
immun formasinda bir qoza kiitlasi orta hesabla 6 g, Il deracali viltla
sirayatlonma halinda isa 4.6 q, 3038 sortunun immun formasinda
bir qoza kiitlasi 5.4 q oldugu halda, IV daracali viltls sirayatlonma
halindaburaqam 5 q, Vdaracali viltls sirayatlonmas halindaisa hassas
bitkinin bir qoza kiitlasi 4.2 q olmusdur. Introduksiya olunmus
SG-747 pambiq sortunun immun formasinin bir qoza kiitlasi orta
hesabla 5.8 q oldugu halda, I daracali viltla sirayatlonmis bitkinin
bir qoza kiitlasi 5.4 g, III daracali viltls yoluxmus bitkinin bir qoza
kiitlasi 4.1 q, PSG 355 sortunun immun formasinda bu gostsrici 5.4
q, III ve V daracali sirayatlonmis formalarda iss, uygun olaraq, 4.7
va 4 ¢, Todlo-16 sortunun immun formasinda isa bir qozanin kiitlasi
5.4 q oldugu halda, IV daracali sirayatloanmis formada isa 4.5 q taskil
etmisdir. Homg¢inin RMUP-C4 sortunun immun niimunslarinds
bir qozanin kitlasi 6.2 q, I daracali va IV daracali sirayatlonmis
genotiplards, muvafiq olaraq, 5.6 q ve 5.8 q olmusdur. Ganca 164
sortunda xastaliya I, III, vo V daracali yoluxmus genotiplarda bir
gozanin kiitlasi, uygun olaraq, 7 q, 6.5 q ve 4.4 q olmusdur. Ganca 181,
Ganca 158, Gonca 170, Ganca 180, Ganca 114 va FM-966 sortlarinda
da xastslikla sirayatlonma daracesi artdiqca qozalarin c¢akisinin
azaldig1 miisahida edilmisdir. Introduksiya sortlar1 olan Cristina
va Pondos isa vilt xastaliyine tamamils immun olmuslar. Cristina
sortunda bir qozanin kiitlasi 5 q, Pondos sortunda isa bir qozanin
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kiitlasi 6 q olmusdur. Aparilan kompleks analizlar naticasinda yunan
moansgali Cristina, Pondos genotiplarinin xastaliys yliksak daracada
davamli olduglar1 miiayyan edilmisdir.
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PAMBIQ BITKISINDS BOZi KOMiYY9T
OLAMOTLORININ IRSILiYi

Seleksiyanin elmi asaslarla aparilmasi va effektivliyinin proq-
nozlasdirilmasi ticiin alamatlarin irsiyyat xiisusiyystlarinin, onlarin
kombinasiyalasma gabiliyyatinin, Korrelyasiya alagslarinin tadqiqi
xususi aktualliq kasb edir. Yiikksok mahsuldar sortlarin yaradilma-
sina yonalmis seleksiya prosesinin ilkin marhalalarinds tadqiq
olunan pambiq genotiplarinde mahsuldarlifin ssas komponentlari
miiay-yanlagdirilarak, yaxsilasdirilmali va bu yolla kompleks alamat
olan mahsuldarligin artirilmasina nail olunmalidir.

Pambiq diinya miqyasinda becarilan miithiim lif bitkisidir [1].
Toxuculuq sanayesi ilo yanasi pambiq bitkisindon miixtalif memulat-
larin istehsalinda genis istifada olunur [2, 3].

Pambigin genetik kolleksiyalarinda olan genotiplards kamiyyat
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alamatlarinin miixtalif genetik-statistik modellarla tadqiqi bu genotipls-
rin seleksiya proqramlarinda istifadasini siiratlandirmakls, seleksiyanin
ayri-ayr1 alamatlar lzre effektivliyini vo templarini prognozlasdirmaga
imkan yaradir. Tasarriifat alamatlari ve onlarin komponentlari arasinda
korrelyasiya alagalarinin miiayyan edilmasi kompleks tasarriifat gosta-
ricilorina malik yeni formalarin yaradilmasi ils ilkin seleksiyanin asasini
formalasdirir. Bu baximdan aparilmis tadqiqat isi introduksiya olunmus
kommersiya sortlarinin adaptivliyinin tedqiqi, yerli elit sortlarin diin-
ya standartlarina asasan giymatlondirilmasi somarali istifads olunmasi
liclin xtisusi aktualliq kasb edir.

Tadgigatin asas magsadi pambigin yerli va introduksiya olun-
mus Kkolleksiya niimunalarinin Azarbaycanin torpaq iglim saraitinds
tadqiqi, xarici sortlarin adaptasiya qabiliyyatinin miiayyan edilmasi,
yerli sortlarin an yaxsi xarici kommersiya sortlari ile miiqayisali qiy-
moatlandirilmasidir.

Tadgiqat isinde pambigin 3 ndvarasi hibrid kombinasiyasinda
genetik mixtalifliyi, biomorfoloji-kemiyyat alamatlarinin irsiliyi 6yra-
nilmis va onlar lizerinds statistik tahlil aparilaraq, mahsuldarligin, lif
keyfiyyatinin elementlari, onlar arasinda korrelyasiya alagalori miiay-
yanlasdirilmisdir. Biomorfoloji-kemiyyat alamatlarinin analizinda vari-
asiya, korrelyasiya, reqressiya, Uornerin irsiyyat amsalinin tayini kimi
coxolctlii statistik analiz tisullarindan istifads edilmisdir. Variasiya ana-
lizinin tatbiqi ile biitiin slamatlar lizra genotiplar, hibrid kombinasiyalar
arasinda shamiyyatli forqlanma askar olunmusdur, bu farq morfoloji
vo kemiyyat slamatlari lizre kombinasiyalar arasinda zengin genetik
miixtslifliyin mévcudlugunu gostarir. Uorner metodu vasitasilo kombi-
nasiyalarda miihiim kemiyyat alamatlarinin irsiyyat amsali hesablanmig
va bunun asasinda tesarriifat shamiyyatine malik slamatlarin genetik
miixtaliflik deracasi, bu slamatlor lizro seleksiyanin effektivliyi miioy-
yan edilmisdir. Korrelyasiya analizinin tatbiqi naticasinde mahsuldar-
ligla bir kolda qozalarin sayi, bir qozada xam pambigin kiitlasi slamatls-
ri arasinda miisbat, etibarl asililiglar askar edilmisdir. Voytenok skalasi
asasinda todqiq olunan genotiplar va onlarin 3 kombinasiyada hibrid-
lari Verticillium dahl. gébalayinin toratdiyi Verticillium vilt xastaliyina
davamliliga gérs qiymatlandirilma aparilmisdir. Verticillium vilt xastali-
yinin simptomlar1 qozalarin formalasdig1 dovrda va gobalakls yoluxmus
bitkilorin gévdasinda aparict borulari gapamasi va nekrozlasma natica-
sinda yaranan gahvayi laksalarin intensivliyine géra vegetasiyanin so-
nunda analiz olunmusdur. FM-966, Kristina sortlarinin xastsliys yiiksak
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davamli, Makedonka ve AP-317 sortlarinin ise davamsiz oldugu miiay-
yan edilmisdir. Kristina sortunda xastsliye davamliligin siini yoluxdur-
ma garaitinda yiiksak ekspessiyasi geyd olunmusdur. Alinan malumat-
lar sistemlasdirilmis, dyranilan genotiplarin seleksiya progqramlarinda
rasional istifadasi liclin xarakteristika malumatlar1 kimi AMEA Genetik
Ehtiyatlar Institutunun MMB-na teqdim olunmagq iigiin hazirlanmgdr.
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ANALYSIS OF THE S-LOCUS STRUCTURE
OF APRICOTS (PRUNUS ARMENIACA L.)
IN AZERBAIJAN

Apricot (Prunus armeniaca L.), like other fruit species of
the Rosaceae family, exhibits a gametophytic self-incompatibility
system [1]. Gametophytic self-incompatibility (GSI) is a widespread
mechanism in flowering plants often controlled by a single
multiallelic locus, termed the S-locus, that prevents inbreeding and
promotes out-crossing. In the Solanaceae, Scrophulariaceae, and
Rosaceae the S-locus is considered to contain at least two linked
genes; one encodes glycoproteins with ribonuclease (S-RNase)
activity in the pistils and the other is an F-box pollen-expressed
gene (named SLF or S-haplotype-specific F-box [SFB]) [2]. In the last
two decades molecular markers were developed to address alleles
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of S locus genes. Presently, 21 S-alleles are determined in apricot
in Europe, 20 of which (5§1-520) code for self-incompatibility, and
one (Sc) allows self-compatibility [1]. The aim of this study is using
polymerase chain reaction (PCR) amplification of the S-RNase intron
regions to determine their lengths and the S-genotypes of a set of
Azerbaijan apricot cultivars.

We determined the complete S-genotype of 61 cultivars and
four primer sets used to identify S alleles in European apricots:
the primer pairs EM-PC2consFD/EM-PC3consRD was used for the
amplification of the second intron region and the SRc-F/SRc-R for
the first intron [3]. Additionally, AprSC8R was used to selectively
amplify the SC/S8-RNase allele and was used in combination with
PaConsl F. Consequently, for four Azerbaijan cultivars a fragment
of 900 bp was detected that indicated the presence of allele S2. A
fragment of 310 bp occurred in three cultivars (Shemsi, Agja Nabad,
Goyje Nabad) confirming this allele as S3. Four cultivars (Hampa, Yay
Sherefi, Gejyetishen, Ordubad Sherefi) yielded a fragment of 1300
bp, and hence this allele was labeled S6. The allele S7 occurred in
seven cultivars (Maychicheyi, Yeni Forma, Teberze, Agja Nabad,
Haqverdi, Alchaerik, Abutalibi) as a fragment of 820 bp. A 1700-
bp fragment appeared in eight cultivars, indicating the presence of
S11-allele. A band of 1250 bp appeared in twenty seven cultivars,
suggesting that the S13-allele is common to all. All of the accessions
have shown cross-incompatibility lacking SC-haplotype. One
cultivar (Irevaneriyi Shalakh) did not show PCR products at all.
These primers will be suitable for genotyping Prunus cultivars, so
that compatible pollinators can be recommended for genotyping
seedlings in breeding programmes.
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T'yceiinoga Y.3.
HAHA HUHcmumym lenemuueckux Pecypcos, A3ep6atioxcaH

GEOParser - WEB-PECYPC JJI1 AHAJIN3A
JKCIIEPUMEHTOB NCBI GEO

Gene Expression Omnibus (GEO) - aTo o6mIMpHBIN pecypc,
KOTOPBIM apXUBUPyeT U CBOOGOJHO pacHpOCTPaHseT MUJIJIMOHBI
3KCNEePUMEHTOB 10 U3y4YEHUI0 3KCIPECCUY F'€HOB, METUJINPOBAaHUA
U JPYyTUX acreKToB QYHKIIMOHAJNbHOU FeHOMUKH, NOCTABJIEHHBIX
Ha MOJZeJIbHBIX opraHusMax. bosbmvHcTBO faHHbIX B GEO npeg-
CTaBJISIIOT COO0M OpUTHMHAJIbHbIE UCCIe/J0BaHUS, PeiCTaBJIeHHbIe
ydeHbIMHU [1, c¢. 760-765]. GEO cogepxuT Heo6paboTaHHbIE, 06pa-
60TaHHbIE U ONHMCaTeJbHble MeTaJJaHHble. UHPopMaIusa o KaxgoM
3KCMepUMEHTe U UCTI0JIb30BaHHbBIX 06pa3iiax (MeTaJ[aHHble) Ipe/i-
CTaBJIeHA B BH/le TPOU3BOJIbHOT'O TEKCTOBOI'O ONMMCAHUS, a pe3y/ib-
TaThbl 9KCIIEPUMEHTOB — B BU/IE OT/IeJIbHBIX TEKCTOBBIX GalIOB [
KaxJ0ro o6pasua. CTOUT OTMETHUTb, UTO MHPOpMaILMs O IPOBE/IeH-
HOM 3KCIIepUMEHTe, BKJII04asi UCII0JIb30BaHHbIE JIaTPOPMBbI (Ipo-
TOKOJIbI) U ONMUCAHUS 06pa3L0oB, TAKKEe MOXET ObITh MOJy4YeHa B
pas3ndHbIX popmaTtax, Takux kak MINIML uau SOFT. OgHako, a5
aHaJ/u3a HeCTaHJAPTHU3UPOBAHHBIX TEKCTOBBIX OMHCAHUM, cojiep-
»KALMXCS B HUX, TpebyeTcs ee mpeJiBapuTeibHast 06paboTKa aBTo-
MaTU3HWPOBAHHBIMUA MPOrPAaMMHBIMU CpeACTBaMH. 3a MOCJeJHee
JlecsITUJIeTHe JIJs pellieHUsl 3TO! 3a/jla4M ObLI pa3paboTaH psij, mpo-
rpaMMHbIX akeToB, Takux Kak GEOZ2Enrichr (https://amp.pharm.
mssm.edu/g2e/), ImaGEO  (http://bioinfo.genyo.es/imageo/),
shinyGEO  (https://gdancik.shinyapps.io/shinyGEO/),  ExAtlas
(https://lgsun.irp.nia.nih.gov/exatlas/), GEOquery (https://www.
bioconductor.org/packages/release/bioc/html/GEOquery.html).
OpHako, Bce nmepeyrcieHHble BeO-MPUI0OKEHUSI UMEIOT ps/J| HeZlo-
craTtkoB: GEOquery TpeGyeT HaBBIKOB B paboTe B NMPOTrpPaMMHOHN
cpene R, ImaGEO paspab6oTaH /sl poBeJleHUsI CPABHUTENIbHOIO
aHaJIu3a HECKOJIbKUX 3KCIIEPUMEHTOB, B Pe3y/IbTaTe Yero HeT BO3-
MOXKHOCTH NMPOCMOTPETh JaHHble OAHOT0 3KcnepuMeHTa [1, ¢.880-
882], GEOZ2Enrichr noaaep>kuBaeT Julllb IpeAyCTaHOBJIEHHbIN Ha-
60p m1aTdopM, TeM caMbIM, He OXBaThIBasi BCe JlaHHbIE XpaHsIIIHe-
cs1 B penosutopuu GEO [2, c. 3060-3062].

B aTo0lt cBs13u Hamu 6bLI pazpabotaHn WEB-pecypc, mo3Bosis-
IOLUIMHA 10JIb30BATEJ0 NPOBOAUTH 0A30BbIM aHA/NMU3 pPe3y/bTaTOB

158


https://gdancik.shinyapps.io/shinyGEO/
https://www.bioconductor.org/packages/release/bioc/html/GEOquery.html
https://www.bioconductor.org/packages/release/bioc/html/GEOquery.html

3KCIIEpUMEHTOB, pa3MellleHHbIX Ha caiiTe GEO. B otiinuue oT mo-
vcka MHpopMauuu HenocpefcTBeHHO B GEO, rae mosib3oBaTesito
HeoOX0JUMO CKa4HMBaTb U 06pabaThiBaTh Gaisibl 6GOJIbIIOTO 00b-
eMa, pa3paboTaHHass HAMU CUCTEMA M03BOJISIET OOXOJUTh CJ0XKHO-
CTU CO CKaYMBAaHUEM U COIMOCTABJIEHHWEM JAHHBIX COAEPKAIINXCS
B ¢aitnax. [Ipy BBeJleHUU UCKOMOM CEPUU IKCIIEPUMEHTa CUCTeMa
BBIBOJUT HCCJIEIOBATE/I0 CIIMCOK MCIOJb30BAaHHBIX B HEM ILJIaT-
¢$opM, o/Ib30BaTENb MOXKET BbIOPATh HHTEPECYIOIIYIO MI1aTGopMy,
Jlasiee 6YAyT BbIBeZIeHbl PUCYLIYe NMJaTopMe mapaMeTphbl C BO3-
MOXXKHOCTBIO M0/i60pa Heo6xoauMoi nHpopmanuu. Ha cienyromniem
3Tane O6yAyT BbIBeJeHbl 06pa3sIibl C CONYyTCTBYIONIEH HHPOPMALIK-
elf, TAKOM KakK: BO3pacT, [oJ1 ;oHopa obpasua u Ap. [losnb3oBarelito
1ocJie BbIOOpA HMHTEpPeCcyNuX ero o6pasioB, MPeoCTaBJSETCs
CIHCOK T0JIEH, OTHOCSAIIMUXCS K BbIOpAaHHBIM 06pa3liaM - HalpuMep,
UJIeHTUPHUKATOP JIOKyCa WJM YPOBEHb 3KcIpeccHHu. [losyueHHbIE
pe3yJbTaThl MOTYT ObITh MPOAHAJIU3UPOBAHbI HENMOCPEJCTBEHHO
B OKHe Gpaysepa: AJisI 3TOT0 IpeyCMOTPeHbl COPTUPOBKA, QpUJIb-
Tpanus U rpapuyeckoe MpeCTaBJIeHUE Pe3yIbTATOB, BbISIBJIEHUE
I pepeHIMaTBHO 3KCIPEeCCUPYEMBIX JIOKYCOB (B CIydae KcIpec-
CUY TeHOB), a TaKXKe 3KCIOPTUPOBAHBI C IeJIbI0 UX JaJbHeHIIero
aHa/iM3a B JIpyryMx NporpaMMHbBIX MakeTax. Pa3paboTaHHas CUCTe-
Ma OyzeT AOoCTyNHa 1o agpecy https://geo.bioset.org
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I'yaueea PI!
Bakunckuti l'ocydapcmeenHblii YHusepcumem, AzepbatioxcaH

3THO-TEPPUTOPHUAJ/IbHOE PACIIPEAE/IEHUE
MNOJIMMOP®HU3MA C235T TEHA AHTUOTEH3UHA
CPEJV HACEJIEHUA ASEPBAUKKAHCKOU PECIIYBJINKH

AHanus uTepaTypbl HOKa3bIBAET, YTO CYyLLeCTBYET pPa3Jiu-
Yyue B 4aCTOTe BcTpedyaeMocTH nosnuMopdusma C235T rena AI'T
He TOJIbKO pacoBoe (eBpOMNeou/ibl, MOHTOJOUAbBI U HETPOUJbI),
HO U 3THHYeCKOoe, a TakXe reorpaduyeckoe pasjhuue. Ycra-
HOBJIEHO He TOJIbKO Me)XHallMOHaJIbHOe pasJjiiuue y JIUL, po-
KUBAKOIIUX B OJMHAKOBBIX PerMOHaX W HaCeJeHHBbIX NMYHKTAaX,
a TaK)Xe pasJ/iduue y JIMIL, OJHOU HAalMOHAJbHOCTH, IPOXKHUBAIO-
IIMX B pa3/IMYHbIX PeruoHax OAHOU cTpaHbl. CieJoBaTeNbHO,
aast mytanuu C235T rera AI'T BeisiBJIeHO 3THOreorpadpuyecKkue
0CO6EHHOCTHU UX paclpesie/ieHUs B ONyasaUsAX yeaoBeka [1, 4].

Jns BbISIBJIE€HUS 3THOTeorpadUyuecKOr CBA3W MyTaLUU
C235T rena AI'T pis HaceseHust A3epb6aiiakaHckoil Pecny6uiu-
KA HaMH OblJId 06CJeJOBaHbl IPAaKTUYECKU 3JJ0pPOBbIE JHULA U
6osbHbIe UMewomKue CC3 [3].

CinepnoBaTesbHO, HaMU cOOPMUPOBAHBI JiBe Tpynmbl. |
rpynmna - 3To NpakKTU4YeCcKHu 340poBble jsuna ot 20 Ao 52 ser.
Jlrtogu 6bl1M 0TOGpaHbl 3MIUPUYECKU U He UMeJd DPOJCTBA
Mexay co6oi. [pynna 6bp11a MHOTOHALLMOHAJbHOW U COOTBET-
CTBOBaJIa OCHOBHOMY HallUOHAJbHOMY U 3THUYE€CKOMY COCTABY
pecny6yuKH. ITO azepbanmxkanibl 58 yenosek (53,7%), 1e3ru-
Hbl 21 yenoBek (19,4%), pycckue 9 denoBek (8,3%), Taablu
12 yenoBek (11%) u ap. HaguoHaNAbHOCTU 8 yesoBek (7,4%).
Bcero 108 yesioBek (My»4uH - 60, >keHIUH - 48)

Bo Il rpynny Bxoauau 6osbHble ¢ CC3. B gaHHOW rpyn-
ne obciesoBaiu 72 dyesoBeka (My»4uH - 39, )KeHIIMH - 33) B
Bo3pacTe oT 18 10 67 jieT. ITHUYeCKaAsA NPUHAJIEXKHOCTb Oblya
caeayrwlei: azep6aimkannbl 43 yenoBeka (59,7%), ae3ruHbl
8 uesoBek (11,1%), pycckue 6 yesnoBek (8,3%), Tanbimu 9 ye-
soBek (12,5%) u ap. HaLMOHaAbHOCTH 6 yesoBek (8,3%).

W3yvyaeMblii HAMU N0JUMOPGU3M reHa aHTMOTEH3WHOTeHa
- C235T 6b11 06HapyKeH B 06enUx UccaeJyeMbIx rpynmnax. B koH-
TpoJibHOU rpynne u3 108 yesoBek 6b1710 06HapyKeHo 12 cayvyaeB
JJAHHOTO NoJuMopdU3Ma B reTepO3UTrOTHOM COCTOSIHUU. Y a3ep-
6aiipkaHIeB U3 58-MU NpeAcTaBUTeNel y 5-Tu YesoBek (8,62%),
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y ne3ruH us3 21-ro -y 2-x (9,52%), y Tasbiueil - B oHOM cJydae
(8,3%), B 2-x cayyasx y pycckux (22,22%) v onsThb e B 2-X CJaY-
Yyasax y npeACTaBUTENEH APYTUX HallMOHaJbHOCTEH (25%).

B rpynne siun, crpagamowux CC3, uz 72-x jauy, y 18-tu
JlaHHas MyTanus 6bl1a 06HApy»eHa B reTepO3UTrOTHOM COCTO-
AHUU U B 9-TU caydasax — B TOMO3UTOTHOM COCTOSIHUU. U3 43-x
npejcTaBUTeJ el a3epOalPKaHCKOW HAIMOHAJBHOCTH B 7-MHU
cay4asx O6blja o6Hapy:KeHa JaHHas MyTalus B FeTEepO3UTOT-
HOoM (16,27%), u B 6-TH cjaydasiX B TOMO3UIOTHOM COCTOSIHUU
(13,95%). Y ne3rvuH reTepo3UroTHON GpopMbl MyTaLlUU 06HApY-
»KeHO He ObLJIO, OJJHAKO B OJJHOM cCJydae JlaHHasl MyTallus Ha-
6J1104a71ach B TOMO3UTOTHOM cocTosiHUH (12,5%). ¥V Tanbien
B OJHOM cJiyyae HAOJIIO[AJ0Ch IeTepO3UTOTHOE COCTOSHUE
myTauuu (11,11%), roMmo3urot o6HapykeHo He 6b1y10. Y npej-
CTaBUTeJiel PYCCKOM HallMOHAJIbHOCTH GblJIM OGHApYXeHBbI [iBa
caydas C235T - B o/{HOM cJiyyae B reTEPO3UTOTHOM COCTOSIHUU
(16,6 %), B ipyrom cjy4yae B TOMO3UTOTHOM COCTOSIHHH COOT-
BeTCTBeHHO (16,67%). Tak>ke B 0JHOM cJiyyae 6bljla OOHapyxe-
Ha myTtanus C235T B roMO3UTOTHOM COCTOSIHUU y MpeJCTaBU-
TeJiell pyrux HaljuoHasbHocTel (16,67%).

PesysibTaTel pacnpejeseHuss GpeHOTUNUYECKHUX YaACTOT
noauMmopdusma C235T reHa aHTHOTEH3WHOTEHA B KOHTPOJIb-
HOU rpymne u B rpynme 6oabHbix CC3 y npejacraBuTesieil pas-
JIMYHBIX HALlMOHAJbHOCTEHN npeacTaBieHbl B Tabaune 1.

Ta6una 1
Pacnpepaenenus penoruna C235T B KOHTPOJIbHOM rpymmne
U B rpynine 60bHbIX ¢ CC3

T/T C/T c/cC

JTHHYeCKUe IPyNbl N
abc. | % | a6c. | % abe. %

KoHTpoJibHas rpynna

Azep6aimxaHLbl 58 0 - 5 8,62 53 91,38
JlesruHeI 21 0 - 2 9,52 19 90,48
TanbIimmu 12 0 - 1 8,33 11 91,67
Pycckue 9 0 - 2 (2222| 7 77,78

Jpyrue HalMOHa/JIbHOCTHU 8 0 - 2 25,00 6 75,00
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Bosibable CC3
A3zep6aiiaxaHIibl 43 6 13,95 7 16,28 | 30 69,77
Jle3ruHbI 8 12,50 O - 7 87,50
Taneium 9 0 - 1 (11,11 8 88,89
Pycckue 6 1 |16,67| 1 |16,67| 4 66,67
Jpyrve HallMOHAJIbHOCTH 6 0 0,00 1 |16,67| 5 83,33

Cpeau 3THUYECKHUX CPYII, NPOKUBAKIUX B Azepbaiika-
He, B KOHTPOJIbHOH rpynine HabJ/t04aau ¢eHOTUIIMYeCcKre 4acTo-
Tbl nonuMmopdusma C235T Bapbupywiiue oT 8,33% (TasbIliu)
no 22,22% (pycckue). ¥ azepbail/pkaHieB yacToTa ¢eHOTHUNA
nosiuMopodusma cocraBua 8,62%.

B rpynmne 6osbHbIX ¢ CC3 peHOTUNHYECKAS YACTOTA HOJTUMOP-
¢dr3Ma 1o HapacTaHUIO Oblja pacnpe/esieHa cleAyLIUM 00pa3oM:
tajpimy - 11,11%, nesrunsl - 12,5%, Apyrve HalMOHAJIbHOCTH —
16,67%, azepbaugxanusl - 30,23% u pycckue - 33,33% [2].

[lo utoram ucciaefoBaHUA MOXKHO CJeJlaThb CJeAylollee
3aKJIl04eHHe, YTO HauMeHblnasa yactoTa mosumopdusma C235T
redHa AI'T HaG6it0a1u y Tasibilleld ¢ GeHOTUNIHMYECKOW YacTOTOH
-19,41%, HaubGoJsree BbICOKasA — y pycckux - 55,56%.

PesysibTaTel pacnpejie/leHUss 4acTOT TeHHBIX aJJjeseid
JlaHHOTO nosiuMopdur3sMa npeactaBaeHbl Ha Pucynke 1.

0.9569
0.9524
09445
0.9584
08889
09167
0.8750

asnenb T asnenb C
- OCHOBHas rpymmna - KOHTpOJIbHAas rpynmna

PucyHok 1. PacnipesiesieHrsi reHHbIX ajiesei (B gosasx equHuibl) C235T
B KOHTPOJILHOM I'pyIiIie U B rpynmne 60bHbIX ¢ CC3; 1- a3epbaiipKkaHbl, 2-
JIE3THHBI, 3 - Ta/lbIlIH, 4 - pycCKUe, 5 - ApyTrHe HallMOHAJbHOCTH.

TakuMm o6pa3oM, pacnpezeieHre UAeHTUQUIUPOBAHHBIX MyTa-
nuit C235T rena AI'T mo 3THHYeCKMM rpynnaM HacejeHUs AsepGaij-
*KaHCKOM Pecny6/iMKY, MOKa3a0 HEPAaBHOMEPHOE UX PACIPOCTPaHEHHE.
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HU3YYEHUE KAYECTBEHHBIX ITPU3HAKOB
BOJIOKHA MECTHBIX U UHTPOAYIUPOBAHHbIX
COPTOB XJ/IOITYATHHUKA

XJIOMYAaTHUK UTPAET BAXKHYIO POJib B IKOHOMUKE CTPaHbI KaK 0/jHA
W3 CTpaTeruyecky BaKHbIX TEXHUYECKUX KYJIBTYp, 6Jarojjapsi CBoeMy
3KCIOPTHOMY nmoTeHIuany [1]. BHuMaHue, yaesseMoe pa3BUTHIO XJIOI-
KOBOT'O CEKTOpA B NOC/IeIHUE TO/Ibl, TPEOYET CO3/IaHHsI HOBBIX COPTOB U
YCUJIEHUS UCCIeIOBAHUM 1S YIyUlLIEHHUS CYLIECTBYIOIHUX COPTOB.

B HUHcTuTyTe I'eHeTn4eckux PecypcoB HAHA ummeetca koJi-
JIEKI[MS LIeHHbIX TeHOTUIIOB, BKJI0Yawias 6osiee 1500 o6pasios
xsonka 1 200 06pa3IoB MECTHOU KOJIJIEKIUH. [[JisT cO3/1aHHsI 6a3bl
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JIaHHBIX 00pa3LoB, xpaHsuxcsd B HaunoHanbHOM [eH6GaHKe, U3-
y4alTCsl MeCTHble U UHTPOAYLUPOBaHHbIe I'€HOTUIIbI B MOYBEH-
HO-KJIMMaTHU4eCKHUX YCJI0BUAX CTPaHbl, pe3y/bTaTbl GeHOJIoTHYe-
CKUX HAOJII0/leHUH, CTPYKTYPHbIE aHA/IU3bl CHCTEMATHU3UPYIOTCH U
Npe/CTABASAIOTCSA B eJUHON 6a3e JaHHbIX PacTutenbHbIX [eHeTH-
yeckux PecypcoB. CpaBHUTeJIbHBIE aJlallTAllMOHHbIE TECTHI 103BO-
JISIIOT ONpeJe/JUTh NOTEeHI[MaJl HHTPOAYLUPOBAaHHBIX TEHOTHUIIOB B
pa3/IMYHBIX TOYBEHHO-KJINMATHYECKUX YCJIOBHUAX, A TAKXKe ONpe/e-
JINTb KOHKYPEHTOCIOCOOHOCTh MECTHBIX COPTOB U COPTO06PA3I[0B.

[ToMMMO 3KOHOMHYECKHX XapaKTepPUCTHUK I'e€HOTHUIOB XJIOI-
YaTHHUKA, TaKXKe aHa/Iu3upyeTcs GU3NYecKoe U MexaHUYecKoe Ka-
4eCTBO UX BOJIOKHA B CPABHEHHUH CO CTAHAAPTHBIMH 3TAJIOHAMH 15
TOHKHUX U CpPeJJHUX BOJIOKOH B 3JIEKTPOHHOM 060pyzoBaHuu HVI.

Huxke ObLIM NpoaHAJU3UPOBaHbl pe3yJbTaThbl MPOBEPKHU
KayecTBa BOJIOKHA [€HOTHUIIOB B TECTOBOM IpyIlIe, COCTOsALIEH U3
JIByX MeCTHBbIX U 10 3apy6exHbIX KOMMepYeCKUX COpToB. Bce co-
pTa, 3a UCKJIYeHueM coprta ['aHmka 105 u Manmka 110, apasioTca
3apyOeKHbIMM KOMMepYECKHUMH COPTaMU. YP0OKalHOCTb BOJIOKHA
6b11a Beie 40% y BceX UHTPOAYLIUPOBAHHBIX COPTOB, KPOME COpTa
GW 2345. Y copta GW 2345 BbIxoJ BoJIOKHaA cocTaBua 38,6%. Ca-
MbI{ BBICOKHH OKa3aTeJ b BbIX0/1a BOJIOKHA U3 U3YYEHHBIX COPTOB
XJI0TIKa 6bLT 3aPpUKCUPOBaAH y Typelkoro copta BA (Beyaz Altin) n
coctaBus 43%. Esperia (42,9%), Bomba (42,8%), Lima v May 344
(42,7%), RG 2018 (42,5%), May 505 (41,6%) pacrnoJioxKuiIu copTa
B MOpsAAKe YObIBAaHUSA YpOKalHOCTU BosiokHA) U Flash (40,7%). U3
MeCTHBIX copToB ['aHmxa 110 nMeeT HU3KUM BBIX0/, BOJIOKHA - 36%,
alanmxa 105 - cambli HU3KUH - 33,7%.

CoryiacHO aHa/IM3y, MECTHbIE COPTA XJIONKA 06/1aZlal0T TaKH-
MU IOJIOKUTEJbHBIMU XapaKTEPUCTUKAMHU, KaK BbICOKasl ypoKau-
HOCTb M CKOPOCIEJIOCTb, HO 10 BBIXOJY BOJIOKHA OHU OTCTAIOT OT
3apybeXHbIX KOMMepUY€eCKHUX COPTOB.

B cBsI3M € 3TUM cyliecTByeT 60JblIas IOTPeGHOCTD B CeJlek-
[MOHHOW MpOorpaMMe IO YBEJUYEHHIO BBIXOJA BOJIOKHA MECTHBIX
copToB. CorylacHO pe3y/JbTaTaM MHOIMX HUCC/Ie[0BaHUM, cesleKIU-
OHHbIE NPOTPaMMbl, OCHOBaHHbIe Ha CXeMaX JihaJljieJIbHON rubpu-
JM3aL MU IPH UCIIOTb30BAaHUH POAUTENBCKUX GOPM C BBICOKUM BbI-
X0/I0M BOJIOKHA (42% <) B mporpaMMax /Jjisl yBeJUYeHUsT BbIX0/A
BOJIOKHA, Jaau 3¢deKTUBHbIE pe3ysnbTaTbl. Cpesu NpoaHalU3U-
pPOBaHHBIX I'€HOTUIIOB B KayecTBe POJUTEJbCKUX GOPM B yKasaH-
HOM IporpaMMe peKOMeH/yeTcsl UCI0JIb30BaTb reHOTUNbI Esperia
(42,9%), Bomba (42,8%), Lima v May 344 (42,7%), RG 2018 (42,5%).
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Hurxe npuBoOJATCS HEKOTOPbIE NTOKA3aTeu KayecTBa BOJIOK-
Ha M3y4YeHHbIX reHOTUNOB. OJJMH U3 IJIaBHbIX KOMIIOHEHTOB Kaue-
CTBa BOJIOKHA — BepxHssA cpeHss aauHa (Upper Half Mean Length,
UHML), Tectupyemas Ha cucteMe HVI (High Volume Instrument [2].
[To cpesHel JuiMHE BOJIOKHA JIMUPOBaK copTta Lima u Gence-105 ¢
JarHoM BosiokHa 30,2 u 29,2 MM cooTBeTCTBeHHO. MukpoHelp (Mi-
cronaire, Mic) reHOTHITOB rH6PHU/I0B BApbUPOBAJI B Y3KOM JIMAIa30-
He 4,1 (GW 2345) - 5,1 (May 505) unit. U3MeH4YMBOCTb TUOPHUIOB
0 yJleJIbHOUM pPa3pbhIBHOM Harpyske BoJsiokHa (Strength, Str) Haxou-
Jack B npepesie 26,9 (May 344) - 34,3 g/tex (Esperia). [lapameTpsbl
JINHENWHOU MJIOTHOCTH, COIJIACHO YCTAaHOBJIEHHBIM CTaHJApTaM Ba-
pbUpOBau OT 0o4eHb HU3KOTO 113 (GW 2345) 10 04eHb BBICOKOTO
181m\Tekc (May 505). MectHble copTa Gence-105 u Gence-110 no
MoKasaTeJsIsSIM 3J1aCTUYHOCTH M Pa3pblBHOM Harpyske 6bL1d 6oJsiee
6JIM3KH K 3TaJIOHY TOHKOBOJIOKHUCTBIX COPTOB.

[IpoBe/ieHHbIE HCCIeJOBAaHUS B TECTOBOU IPYIINe FeHOTUIIOB
MOKa3bIBAaeT BAXXHOCTb IMPOBEJIEHUS CeJEKIMOHHBIX IPOrpamwm,
HalnpaBJIEeHHBIX Ha YBeJIMYEHUE BbIX0/]a BOJIOKHA MECTHBIX COPTOB
XJIOMMYaTHUKA [1J151 yBeJIMYEHUSI UX KOHKYPEHTOCIOCOOHOCTH.
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INSAN VO SICANIN TIROZIN KiNAZA GENLORININ GENOMDA
TOSKILININ MUQAYISOLI ANALIZI

Protein kinaza ziilallar1 sinfinin alt siniflarindan biri olan
tirozin kinazalar (TK) hiiceyralords ATF-dan fosfat qrupunu har hansi
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bir ziilalin tirozin amin tursusuna otiiran fermentlardir [1, 4, 6]. Bu
fermentlar ham bir sira “normal” hiiceyra funksiyalarini isa salir,
yaxud dayandirir, ham da xar¢ang xastsaliyinin bir ¢ox formalarinin
inkisafinda istirak edirlar [3, 7]. Bu kinazalarin hiiceyra membrani ila
bagl Reseptor Tirozin Kinaza (RTK) va sitoplazmatik geyri-Reseptor
Tirozin Kinaza” (QRTK) tiplari malumdur. Insan genomunda 57 RTK
va 31 qRTK (comi 88 TK), sican genomunda isa 49 RTK va 31 qRTK
(comi 80 TK) annotasiya olunmusdur. Insanin TK genlarinin miitlaq
aksariyyatinin sican genomunda ortologlari askar edilmisdir [1, 4].

Cari tadqgiqat isinda insanin 88, sicanin ise 80 TK geninin
genomda toagkili bioinformatik tsullarla taedqiq olunmusdur. TK
genlori vo ziilallar1 tizre malumat insan genomunun GRCh38.p12
(https://www.ncbi.nlm.nih.gov/assembly/GCF_000001405.38/),
sican genomunun iss GRCm38.p4 annotasiyasindan (https://www.
ncbi.nlm.nih.gov/assembly/GCF_000001635.24/), insanin 107039
uzun, kodlasdirmayan RNT (ukRNT) ardicilliglar1 LNCipedia
resurslarindan gotirilmusdiir [5]. Nukleotid ve amin tursusu
ardicilliglarinin miiqayisesi BLAST [2], potensial promotorlarin
axtaris1 TSShm, TK genlarinin promotor nahiyyalarinde ukRNT-larin
axtarist BLAST va select_Incrna_prom, ikiistiqgamatli promotorlarin
(21P) axtaris1 issa BDPGfinder kompiiter programlar: (I.Sahmuradov,
¢ap olunmayib) vasitasi ilo yerina yetirilmisdir.

Insanin 88 TK genindan 87-si, sicanin 80 TK geninin hamisi
liciin, an azi, bir potensial TATA va/ya CpG promotor askar olunmusdur.
Miiayyan edilmisdir ki, insanin 48 RTK va 20 qRTK geni, sicanin 41
RTK va 24 qRTK geni, an azi, bir potensial 21P-a malikdir. Lakin, bir
TK geni istisna olmagla (Sakil 1), insanin 67 va sicanin 65 TK geninin
5’-yaxin qonsulugunda (bir ne¢a yiiz nukleotid clitii masafada) hansisa
bir malum (TK yaxud qeyri-TK ) ziilal geni yoxdur. Buna gore hamin
potensial 2[P-lorin funksional rolu qaranliq galir. Olbatts, istisna
etmak olmaz ki, insan ve sicanin 132 (67+65) TK geninin, an az,
bazilarinin 21P-i DNT-nin aks zancirinds hansisa kodlasdirmayan RNT-
nin transkripsiya olunmasini tomin edir. Bu ehtimali yoxlamagq {i¢iin
insanin TK genlarinin [-1000:+100] nahiyalari (+1 genin baslangicina
uygundur) malum ukRNT-larle miiqayisa olunmusdur. Lakin insanin
TK genlorinden yalniz ikisinin baslangic nahiyssi ve promotor
rayonunda, ikisinin iss yalniz promotor rayonunda DNT-nin aks zanciri
malum ukRNT-lardan birina identikdir: ilk 2 halda ukRNT miivafiq TK
geninin transkriptinin 5’-nahiyasi li¢lin antisens RNT rolunu oynaya
bilar; digar 2 halda iss DNT-nin aks zancirlarinds TK geni ve ukRNT
nahiyesinin transkripsiyasi 2P vasitasi ilo idara oluna bilar ($akil 2).
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Sakil 1. insanin 8-ci xromosomunda (Xr 8) iichissali motiv torkibli 35
zllalin 1-ci izomorfunu kodlagdiran TRIM3 geni (27311482..27459391,
+zancir) ve FAK ailasindan olan tirozin kinaza 2beta (qRTK) ziilalinin
X1 izomorfunu kodlasdiran PTK2B geni (27284886..27311319, -zancir)
arasinda CpG sinfindan olan potensial 2iP. 9ks istigamatli TSS-lar arasin-
daki masafe - 150 n.c.-dir.
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Sokil 2. insanin 4 TK geninin ve onlarin yaxin qonsulugunda yerlasan yax-
ud onlarla qisman kasisan malum ukRNT xromosomda bir-birina nazaran
yerlasmasinin sxemi. (1) SRC-A ailasindan olan FYN TK-sinin ¢ izoformunun
FYN geni (qRTK; xromosom 6: 111660332..111873452, -zancir) geni va
Inc-WISP3-2:3 ukRNT-sina identik DNT nahiyyasi; (2) JAK ailasindan olan
TYK2 TK-sinin TYK2 geni (qRTK; xromosom 19: 10350528..10380572,
-zancir) va Inc-PDE4A-3:2 ukRNT-sina identik DNT nahiyasi; (3) EPH
ailasindan olan B-tip efrin 6 reseptorunun X1 izoformunun EPHB6 geni
(RTK; xromosom 7: 142854639..142871093, +zancir) va Inc-TRPV6-1:2
ukRNT-sina identik DNT nahiyasi; (4) SRC-A ailasindan olan Yes TK-sinin X2
izoformunun YES1 geni (RTK; xromosom 18: 18:721592..812846, -zancir)
va Inc-ADCYAP1-6:4 ukRNT-sina identik DNT nahiyasi; (1) ve (2) hallarinda
TK geni vo ukRNT nahiyasi aralarindaki 2iP vasitasi ila transkripsiya oluna
bilarlar. (3) va (4) hallarinda TK geni ve ukRNT nahiyasi miixtalif promo-
torlardan (Pr1, Pr2) transkripsiya olunurlar.
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Belalikls, bir neg¢a gen istisna olmagla, insan va sicanin TK
genlari vo onlarin “genom qongsular1” arasinda funksional alaganin
olub-olmamasi suali agiq galir.
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YABANI GILASA (PRUNUS AVIUM L.) AID NUMUNOLORIN
FENOLOJi XUSUSIYYOTLORI

Bitkilara edilon aqrotexniki qullugdan, sortun bioloji xtisusiy-
yatindan, torpag-iqlim saraitindan asili olaraq fenofazalarin middati
uzun va qisa ola bilar. Orta sutkaliq temperaturun 0°C-de miisahida
edilon keg¢id vaxti asas kand tasarriifati bitkilarinds nisbi stikunat d6v-
riiniin baslanmasi va qurtarmasi ila eyni vaxta diisiir. Temperaturun
5°C-dan kegid vaxti bir sira bitkilarin inkisafini tomin etmakls yazda
vegetasiya dovriiniin baslanmasi, payizda isa qurtarmasini, 10°C-dan
kecid toxminan yazda istilik seven bitkilarin akilmasi, payizda isa
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onlarda vegetasiya dovrlarinin qurtarmasini gostarir [1, sah.100].
Azarbaycanin bir ¢ox rayonlarinda mart ayindan baslayaraq bitkilarin
inkisafinin aktiv dévriinds ve generativ organlarinda bir sira morfo-
loji v bioloji dayisikliklar bas verir. Tumurcuglarin sismasi, acilmasi,
cicoklonmanin baslanmasi va sonu, tumurcuglarin agilib birillik sulu
zoglarin, meyva tumurcuqlarinin amala galmasi, meyvalarin boylima-
si, yetismasi va nahayot, yarpaglarin tokiilmasi miiddatini shats edir.

Aparilan tadqiqatin naticasi gostarir ki, gilas bitkisinin sort-
lariin bioloji xiisusiyyatlarinden va torpaqg-iglim saraitindan asili
olaraq, vegetasiya miiddati 250-260 giin olur. Aparilan miisahidalar
zamani gilas sortlarinin aktiv inkisaf dévriiniin baslanmasi torpaq
iglim saraitinden asili olaraq, mart ayinin ikinci va liglincii ongiinlii-
ylinda geyda alinmisdir.

Azarbaycanin miixtslif bolgalarinda gilasin cicakloma vaxti ara-
sinda ¢ox farq vardir. Belalikls, gilas agaci Quba ve Xagmaz rayonlarin-
da aprelin ilk glinlarinda, Sakida aprelin ikinci onglinliiytinds, Tortar
va Agdas rayonlarinda ise mart ayinin sonlarinda ¢igaklomaya baslayir.

Gilas sortlari cigekloama vaxtlarina gore farglanirlar. Tarter rayo-
nundaki Qara okiiziirayi ilo Xagmaz rayonundaki on gecyetison Krim
sortlar1 arasinda 23 giin forq vardir. Cigokloma fazasinda disiciyin tozlan-
masl1 asas masaladir. Bu proses havanin gedisi ilo baglidir. Gilasin mah-
suldarlig tozlanmanin normal halda ke¢masi ila slagadardir. Cigaklarin
tozlanmasi iigiin miiayyan daracada riitubatin olmasi vacibdir [2, sah.23-
27]. Cox riitubatli havada agilmis ¢icaklar tozlanmamis gala bilar. Ela illor
olur ki, agaclarda ¢i¢caklarin olmasina baxmayaraq, meyva amsals galmir,
bels ki, yagisdan va ya artiq riitubatlikden torbaciglar partlamir ve disi-
cik da tozlana bilmir. Naticads agaclarda mahsul olmur [3, sah. 309-318].

Cicoklomanin baslanmasi agacin biitiin hissalarinda eyni vaxt-
da getmir. Buna sabab eyni agacda cigak tumurcuqlarinin miixtslif
vaxtlarda amals galmasi va glinas siialarinin an ¢ox diisma istigama-
tidir. Aparilan miisahidalar naticasinda an tez ¢igokloma tezyetison
Kassini, Cir gilas-2, May gilasi, Qara okiiziirayi, Zogali, Yabani gilas
Antipka, Sampan gilas, Ag Krim, May gilas1 ag, Ag gilas sortlarinda
geyda alinmisdir. On gec cicokloma isa Regina, Qara Krimson, Ramon
Oliva, Xrustal, Alyanaq sortlarinda miisahids edilmisdir.

Todqiqat zamani gilas sort ve formalarin asas bioloji xtisusiy-
yatlarindan olan meyvanin yetisma miiddati arasdirilmigdir. Ik név-
bads gilas sortlar1 yetisma miiddatina gora 3 qrupa (tez, orta, gec ye-
tisan) boliinmiisdiir. Tezyetison Kassini, May gilasi, Cir gilas-2, Early
Lory, Qara gilas, Krim, Ag gilas, Yabani gilas Antipka, Sampan gilas,
tezyetisan Krim sorttiplari tez yetison gilas qrupuna aid edilmisdir.
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Gec yetisan qrupa isa Lapins, Ramon Oliva, an gec yetisan Krim, Ma-
yovka qirmizi sortlari aid edilmisdir.

Aparilmis fenoloji miisahidaler naticesinde malum olmusdur
ki, bu sortlar arasindaki vegetasiya miiddati ¢ox forqlidir. Oyranilan
sortlar miixtalif fenoloji qruplarda birlasdirilmisdir. Bu da onlarin
gatirilma yerindan, temperatur saraitindan asihidir.
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ALTERNATIV SPLAYSINQ ZULALININ AMiN TURSU
ARDICILLIGINA TOSIRI

Alternativ splaysing genin ekspressiyasi zamani tak genin bir
cox ziilal ticiin kod yazmasina imkan veran alternativ birlasdirma-
dir. Alternativ splaysing bir genin xiisusi ekzonlarini, hamin gen-
dan ¢ixarilan son, islanmis bir RNT-nin (mRNT) i¢arisina daxil eda
va ya xaric eda bilar. Alternativ splaysinqle amala galon mRNT-le-
rin ziilallarinin amin tursusu siralarinda va bioloji funksiyalarinda
fargliliklar olacaqdir. Alternativ splaysing, insan genomunun 20.000
protein kodlayan genindon gozlonilondan daha ¢ox ziilalin sintezinin
istigamatlandirmasina imkan verir.

Alternativ splaysingin 5 asas Usulu var: Ekzon atlama va ya
kaset ekson - bu halda bir ekzon asas transkriptdan ¢ixarila bilar ve
ya saxlanila bilar. Bu mamalilarin mRNT-larinds daha ¢ox goriiniir;
Qarsiliql miistasna ekzonlar - iki ekzondan biri, birlosmadon sonra
mRNT-lards saxlanilir; ancagq ikisi da birlikda saxlanilmir; Alternativ
donor sayti - alternativ 5’ splaysinq qovsagi (donor sahasi) istifada
olunur, yuxari axinin ekzonunun 3’ sarhadini dayisdirir; Alternativ
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qabuledici sayt - alternativ bir 3 ‘splaysing qovsagi (qabuledici saha)
istifade olunur, agag1 axin ekzonunun 5’ serhadini dayisdirir; Intron
tutma - bu lisulda bir ardicilliq bir intron kimi verils bilar vo ya sa-
daca saxlanila bilar. Bu, ekzonun atlanmasindan farqglanir, ¢iinki sax-
lanilan ardicilliq intronlarla shats olunmur. Saxlanilan intron kod-
lasdirma bolgasindadiss, intron amin tursularini qonsu ekzonlarla
¢argivada kodlasdirmalidir va ya bir dayanma kodonu ve ya oxunma
carcivasindaki bir deyisma ziilalinin isloamamasina sabab olacaqdir.

Umumi birlagdirma mexanizmi - mRNT DNT-den kogiiriildiikda,
bir ne¢a intron vo ekzon daxildir. mRNT-do tutulacaq ekzonlar splay-
sinq prosesi zamani tayin olunur. Birlasma sahalarinin tanzimlanmasi
va secimi trans tasirli splaysing aktivatoru terafindan hayata kecirilir.

Jdhamiyyati - alternativ splaysing, bir DNT ardicilliginin bir po-
lipeptid zancirinin kodlasdirilmasi liglin bir nega istisnadan biridir.
Eukariotlarda alternativ splaysingin daha yliksok effektivliyo malik
oldugu irali siiriilmiisdiir, ¢iinki malumat daha genastle saxlanilir.
Bir ne¢a ziilal, har biri {i¢iin ayr1 bir gen talab etmak avezing, tok bir
gen torafindan kodlana bilar va belslikls, mahdud 6l¢iilii genomdan
daha farqli proteomanin yaranmasina imkan verir. Tak bir noqtali
mutasiya, miiayyan bir ekzonun bazan xaric edilmasina va ya bir-
lasdirma zamani transkriptden alinmasina sabab ola bilar, bu da
orijinal ziilali itirmadan yeni bir proteinin izoformunun istehsalina
imkan verir. Todqgiqatlar qeyri-konstitusional ekzonlarla zanginlas-
dirilmis, daxili cohatdan nizamsiz bolgalor miiayyan edilmisdir, bu
bolgslar daxilindaki funksional modullarin dayismasi sababindan
protein izoformalar: funksional miixtaliflik gostars bilir.

Alternativ splaysinq ziilah ilo genomun tahlili ¢atin bir isdir.
Alternativ olaraq birlasdirilmis transkriptlarin EST ardicilligi miiga-
yisa edilerak tapilmisdir, lakin bu, ¢ox sayda EST-nin siralanmasini
talab edir [1]. Bununla birlikds, birloasmanin arasdirilmasi tigtin ytik-
sok mahsuldar yanasmalar inkisaf etdirilmisdir: DNT asasli analiz-
lar, RNT ilo alagali analizler ve darin siralama.

Alternativ splaysingin malumat bazalari toplusu var [2]. Bu
verilonlor bazalar1 avvalcodon mRNT-li alternativ splaysing vo alter-
nativ splaysing hadisslarina maruz galan genlari tapmagq ve ya alter-
nativ splaysingin funksional tasirini 6yranmak tciin faydalidir.
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CUCURBITACEAE FASILOSINDD YAYILAN 9SAS VIRUS
XOSTOLIKLORI VO ONLARIN iQTiSADI ZORORLORI

Olkemizds genis yayillmis toravez névleri arasinda Cucurbita-
ceae fasilasi bitkilorinin imumi istehsal migdar1 pomidordan sonra
ikinci yerdadir. Zangin iglim miixtalifliyi saysasinda Cucurbitaceae
fasilasine aid bir ¢ox bitki novleri 6lkemizds yetisdirilir. Diinyada
Cucurbitaceae fasilasinin niimayandalarinin mahsul istehsalina gora
Cin an 6ndadir. Azarbaycanda bu fasilasinin mahsul istehsali 2019-
cu ilda 47% idiss, 2020-ci ilda bu gosterici 34%-o enmisdir. Mahsul
istehsalinin asag1 diismasina sabab zararvericilar ve miixtalif xasta-
liklor olmusdur. Cucurbitaceae fasilasinin mahsul istehsalinda itkinin
bas vermasina sabab olan asas amillordan biri virus xastaliklaridir.
Bu fasilanin asas kend tasarriifati shamiyyatli nlimayandalari olan
govun, qarpiz, xiyar va balqabaq biitlin diinyada genis yayilmis, an
azl, 59 xarakterik virusa yoluxur. Bunlar sirasinda Qabagq sart mozai-
ka virusu (Zucchini yellow mosaic virus, ZYMV), Xiyar mozaika viru-
su (Cucumber mosaic virus, CMV), Balqabaq mozaika virusu (Squash
mosaic virus, SQMV), Qarpiz mozaika virusu (Watermelon mosaic vi-
rus (WMV) va Papaya halqoli laka virusu (Papaya ring spot virus-W,
PRSVW) taravaz bitkilarina zarar veran tahliikali viruslar hesab
edilir [1]. Viruslarin bels miixtalifliyi ehtimal ki, sahiblarinin ekoloji
va genetik biomiixtalifliyine asaslanir. Digar tarafdan, bu fasilonin
niimayeandslari klassik suvarma tsulu ile qarpiz becarilmasindan
tutmus, istixanalarda xiyar becarilmasina qadar miixtalif kend tasar-
riifat1 ekosistemlarinda yetisdirilir. Bu muxtalif atraf miihit amillari
spesifik viruslar vo onlarin hasarat vektorlari li¢iin arzuolunan sorait
yaradir. Araliq danizi 61kslarinda Cucurbitaceae fasilasinda iyirmi alti
virus noviiniin, 6lkamizds ise yalniz dord virusun (WMV, ZYMV, CMV
va Cucurbit aphid-borne yellows (CABYV) yayildig1 gostarilir [2]. Cu-
curbitaceae fasilasini yoluxduran aksar viruslar Potiviruslar ailasina
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aiddir. Qeyd etmak lazimdir ki, bu bitki viruslarinin an genis yayilmis
qrupunu tagkil edir. Bu virus ailasina 200-dan artiq tam 6yranilmis
va halo tam oOyronilmamis bitki viruslar1 daxildir [3]. Bu cinse aid
viruslar mahsulun keyfiyyati ve miqdarinin azalmasi ils naticalenan
boyiik igtisadi itkilara sabab olur.
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KRON X9STOLIYININ INKiSAFINDA
GENETIK FAKTORLARIN ROLU

Kron xastaliyi mada-bagirsaq traktinin har bir nahiyasine tasir
eds bilacak xroniki relapsedici xastalikdir. Bu xastaliya istanilan yas-
da, xiisusile 15-40 yaslarinda, kisi vo gadinlar arasinda eyni tezlikda
rast galinir. Xastaliyin inkisafi lang gedir. Kaskinloasma marhalasin-
do temperaturun yiiksalmasi, istahanin azalmasi, badan kiitlasinin
azalmasi, ishal, qarin nahiyasinda agrilar, anus atrafinda abses va
xoralarin yaranmasi, diiz bagirsagin qanaxmasi, qan itirma, anemi-
ya kimi simptomlar 6ziini biiruzs verir. Bazi hallarda kaskinlasma
moarhalasinda agiz boslugunda xoralar, gozlards iltihab, qaraciyarda
iltihablasma, darida xoralar, sapgiler, oynaqlarda agrilara rast goali-
nir. Kron xastaliyi 6miir boyu davam eds bilir, bels ki, mtialicalar va
carrahi amaliyyat vasitasila xastalik tam miialica oluna bilmir [1].

Bagirsaq organizmda an ¢ox sayda mikrob ve mikrob miixte-
lifliyi olan epiteli interfeysini meydana gatirdiyi lictin bagirsaq im-
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muniteti orqganizmin digar hissalarinden daha ¢ox antigenla garsi-
lasir. Mada-bagirsaq traktinin toxunulmazliginin baslangicinda va
tonzimlonmasinda mikroblarin mukozal immun hiiceyrslari ilo gar-
siligh tesiri miihiim rol oynayir. iltihabi reaksiya zamani bagirsaqda
yerlasan immun hiiceyralari olan tobii killer hiiceyralari, makrofaq-
lar, neytrofillar, dentritik hiiceyralar antigenlar tarafindan aktivlas-
dirilir. Effektor CD4* T hiiceyralarinin adaptiv immun reaksiyasini
stimullasdirmasi naticasinda iltihab proseslari artir. Bu hiiceyralarin
faaliyyati naticesinda reaktiv oksigen, azot metabolitlari, xemokinlar
va sitokinlar olan proinflamatuar vasitacilorin sintezi vo sarbast bu-
raxilmasi tonzim olunur [3, sah 62].

Mikrobiota gastroenterologiyanin biitiin sahalarinds asas rol
oynayir. Kron xastaliyinda Firmicutes, Bifidobacteria va Lactobacili
mikroorganizmlarinin azalmasi, aksina patogen tasir eden Escheri-
chia coli, Mycobacterium mikroorganizmlarinin migdarinin artmasi
miiayyan olunmusdur [3, sah 61].

Son vaxtlar, genom genis birlik arasdirmalar1 (GWAS - Genome
Wide Assocation Study), IBD iiciin 150-dan cox genetik risk lokusu
oldugunu tayin etdi, bunlardan 70-i CD ile alagali ola bilar. Avropa,
Amerika va Asiya ahalisi arasinda CD-a meylli ola bilon miixtalif gen
mutasiyalar1 vardir. Kron xastaliyinda nucleotid binding oligomeri-
zation domain-containing protein 2 (NOD2) / caspase recruitment
domain-containing protein 15 (CARD15) gen polimorfizmlari xiisu-
sila istirak edir. NOD2 muramil dipeptid ti¢iin hiiceyradaxili sensor
rolunu oynayir. Bir necs eksperimental tadqgigatlarin naticalari NODZ2
mutasiyasi olan xastalards qeyri-adekvat antibakterial reaksiya pro-
sesinin pozulmasini, Paneth hiiceyralori torafindon istehsal olunan
antibakterial molekullarin azalmasini ve ya autofagiyanin pozulmasi
naticasinda NF-kB saviyyalarinin artmasini gostardi [3, sah 60] .

Toll-like receptor 4 (TLR-4), interleukin 23 receptor (IL-23R),
signal transducer and activator of transcription 3 (STAT3), tyrosine
phosphatase non-receptor type 22 (PTPN-22, human leukocyte antigen
(HLA), tumor necrosis factor ligand superfamily 15 (TNFSF15), CARD9,
interferon regulatory factor 5 (IRF-5) va bir ne¢a genda bas veran mu-
tasiyalar Kron xastaliyinin genetik risk faktorlaridir [3, sah 60].

Kron xastaliyinda autofagiya prosesi miithiim shamiyyat kasb
edir. Autofagiya eukariot hiiceyralarinds hiiceyradaxili par¢alanma
prosesidir. Autofagiya prosesinda ikigat membran qurulusuna ma-
lik olan autofagasom organoidi istirak edir. Autofagasom membrani
daha sonra lizosom va ya endosomla birlasir. infeksiya zamani auto-
fagasomlar patogenlari pargalayaraq, hiiceyrani xarici antigenlorden
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tamizlamaya kdmak edir. Autofagiya prosesina cavabdeh olan genlar-
da mutasiyalar Kron xastaliyinin miimkiin sababi kimi gostarilon ma-
da-bagirsaq traktinin bir ¢cox problemlarina sabab ola bilar. Hiiceyra
xarici antigenlarle miibarize apara bilmadikds proqramlasdirilmis
hiiceyra 6liimiina maruz qalacaq ve toxuma zadslonmasina sabab
olacaqdir. Tadqiqatlar naticasinda GTPase ailasi M (IRGM), ATG16L1
va NODZ daxil olmaqgla autofagiya ilo alagali bir nega genda tak nukle-
otid polimorfizmlari Kron xastaliyi riski ile alagalendirilmisdir [2, sah
5]. Kron xastsliyi diagnozu qoyulan pasientlards gen mutasiyalarinin
muayyan edilmasi zamaninda diizgiin diagnozun qoyulmasi ve miia-
lica istigamatinin sec¢ilmasi baximindan mithiim shamiyyat kasb edir.
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PAXLALI BiTKiLBRDE)_ YAYILMIS FBNSV
_(FABA BEAN NECROTIC STUNT VIRUS)
VIRUSUNUN MOLEKULYAR DIAQNOSTIKASI

Azarbaycanda kond tasarriifati bitkilori arasinda istehsal va is-
tehlak saviyyasina gora paxlali bitkilar vacib rol oynayir va shalinin
gidasinda 6namli yer tutur. Buna gore do arzaq tohliikasizliyi ticiin
kand tasarriifatinda keyfiyyatli bitki sortlarinin yaradilmasi ve mah-
suldarhginin artirilmasi asas masalalarden biridir. Ekoloji cohatdan
somarali, tohliikasiz midafis tadbirleri sisteminin hazirlanmasin-
da ve mahsul itkisinin qarsisinin alinmasinda xastsaliyin miiasir va
daqiq diagnostikasi shamiyyatli rola malikdir [3]. Bu magsadls, iyun
va iyul aylarinda Lerik, Calilabad, ismayilli vo Ganca bélgslarindas
fitopatoloji monitoringlar aparilmigdir. Virus infeksiyasina maruz
galan bitkilards mozaik, xloroz, nekrotik Iakalar va s. kimi simptom-
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lar miisahida edilmis va bu simptomlara malik lobya, noxud, nut,
moarcimak niimunalari y1gilmisdir. Ekspedisiyalar zamani simptom-
lara asaslanaraq, 98 secmadan 28 olmaqgla comi 126 paxlali bitki nii-
munasi (noxud, lobya, nut, marcimak) toplanmisdir.

Bitkinin virus xasteliyinin ilkin diagnostikasinin verilma-
si magsadila hayata kecirilmis immunoferment analizinda (IFA)
LCA-biotest (Fransa) vo DSMZ (Almaniya) sirketlorinin hazirladig-
lar1 xtisusi reaktiv dastlorindan istifade edilmisdir. Toplanmis bitki
yarpaqlarindan ekstraktlar alinmis ve Clark vo Adams tarafinden
tosvir edilmis metoda asason immunoferment analizi aparilmisdir
[1]. Naticada nanoviruslarin yayilma daracasinin 24% (30/126)
oldugu miiayyen edilmisdir. Molekulyar diagnostika ticiin DNT-nin
ektraksiyasi Edwards tarafindan tesvir edilmis metoda asasan haya-
ta kecirilmisdir [2]. Ekstraksiya olunmus DNT-nin tomizlik deracasi
va qatilig1 spektrofotometrik ULTROSPEC 3300 PRO (“Amersham”,
ABS) toyin edilmisdir. DNT ekstraktlarinda bir zencirli DNT genomlu
viruslarin askar olunmasi {igiin diyirlonan halge tizre DNT-nin amp-
lifikasiyasina asaslanan RCA (Rolling cycle amplification) metodun-
dan va bu metod ilo molekulyar diagnostikani hayata kecirmak ti¢iin
TempliPhiTM (“GE Health Care”, ABS) reaktiv dostindon istifads edil-
misdir. Amplifikasiya olunmus pozitiv DNT-lards nov saviyyasinda
virus xastaliyinin identifikasiyasi ticiin BamHI, Xbal, Sau3A va Hin-
dIII restriksiya fermentlarindan istifade etmakla RFLP analizi apa-
rildigdan sonra RFLP mahsullar1 2%-li agaroza gellarinds elektrofo-
retik analiz olunmusdur. Bir zancirli DNT-genomlu viruslarin mole-
kulyar diagnostikasi genom-spesifik praymerlarden (“Eurogentec”,
ABS) istifads olunmagla PZR metodu ile hayata kecirilmisdir. Paxlal
bitkilarin pozitiv DNT-lIari Nanoviruslarin genomunun DNT R kom-
ponenti iiciin universal Nano F103/Nano R101 praymeri vo FBNYV
tclin spesifik C5F/C5R praymeri ilo yoxlanilmisdir. DNT-nin ampli-
fikasiya mahsullar1 1,5%-li aqaroza gellarinds elektroforetik analiz
olunmusdur. Gelin vizualizasiyasi ticiin etidium bromiddan istifada
edilmis ve UB-siia altinda “Gel Documentation System UVITEK” (in-
giltora) kdmayi ilo sokli ¢akilmisdir. PZR analizi naticasinda 660 n.c.
va 770 n.c. olciili fragmentlar amplifikasiya edilmis va bu naticalar
tadqiq olunan paxlal bitkilorinin nanoviruslarla Faba bean necro-
tic yellow virus va Faba bean necrotic stunt virusu (FBNYV va FB-
NSV) ile yoluxdugunu gostarmisdir. FBNSV virusu (cins Nanovirus)
uzunlugu 1 kb olan sakkiz dairavi tak zancirli DNT komponentindan
ibarat ¢oxhissali virusdur. FBNSV (Faba bean necrotic stunt virus)
virusunun yoluxdugu bitkilards yarpaglarin ranginin solmasi, yar-
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paqglarin asagiya dogru qivrilmasi, bitkinin bdylimasinda langima
(cirtdanliq) kimi simptomlar miisahids edilir. Fitopatoloji va statis-
tik analizlor asasinda Azarbaycanin gida shamiyyatli paxlali bitkilo-
rinin becarildiyi diger rayonlar1 ile miiqayisads, Lerik rayonunda
paxlali bitkilarda virus xastaliklarinin yayillma daracasi ve siddatinin
daha kaskin olmasi miiayyan edilmisdir.

Azarbaycanin cografi-iglim saraitinin xtisusiyyatlari da bitkils-
rin mixtalif viruslara yoluxmasi iiciin slverisli ola bilar. Daha genis
va oahatsli tadqiqatlar, elace da toplanan materialin daha darindan
islonmasi avvallar he¢ tasvir olunmayan viruslarin askar olunmasi
ilo naticalana bilar.
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ABSERON $ORAITINDO BIRINCI NOSIL (F,)
HIBRIDLORININ SARI VO QONURPAS
XOSTOLIKLORI ILD SIRAYOTLONM®O S9ViYYdsi

Diinyanin bir ¢ox olkalarinda oldugu kimi, Azarbaycanda da
bugda bitkisi ahalinin asas qida manbayi hesab olunur. Bugdadan ha-
zirlanan genis cesidli mahsullar artiq ne¢a minilliklardir ki, shalinin
arzaga olan talebatinin 6danilmasinda baslica yer tutur. Els bu sabab-
dan da respublikamizda taxilgiliq kend tasarriifatinin asas sahalarin-
dan biri hesab olunur. Respublikada aparilan torpaq islahatlari, diger
tarafden akina yararl torpaq sahalarinin azalmasi ila bagh miisahida
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olunan bazi problemlar artiq 6lkemizda taxil¢iligin inkisaf etdirilma-
sini akin sahalarinin artirilmasi hesabina deyil, yliksoak mahsuldar,
keyfiyyatli, yeni sortlarin yaradilmasi ve onlarin istehsalata todbiq
edilmasi hesabina hayata kec¢irilmasini giindema gatirir [1, sah. 94].

Boark bugdalarda denin barkliyi, ziilalin ¢cox olmas1 onun maka-
ron istehsalinda shamiyyatini artirir. Bark bugdada danin tarkibin-
da ziilalin miqdar1 14 faizdan, kleykovinanin miqdar1 isa 28 faizden
artiq, keyfiyyati birinci va ikinci qrup, natura kiitlasi 750 qramdan,
danin stisavariliyi 75 faizden az olmamalidir.

2018-2019-cu vegetasiya ilinds 9kincilik Elmi-Tedgigat ins-
titunun Abseron Yardimei Tacriiba Tasarriifatinda natamam diallel

hibridlasma (nx n_ﬂ} nx (a- 1}} aparilmigdir. Tedqiqatgilarin fik-
rinca diallel hibridlasmada genotlplarm sayinin ¢ox olmasi tadqiqa-
tin keyfiyyatina va analizlerin daha daqiq aparilmasina manfi tasir
gostara bilar [2, sah. 5].

Hibridlasmada yerli bark bugda sortlarindan qadim Mugan,
Kahraba, Qaraqil¢iq 2, son illards yaradilmis Qarabag, Barakatli-95,
Zangazur, Goytapa, Tiirk mansali Firat-93, Meram voa Rusiya mansali
Karol Odesskaya sortundan istifads edilmisdir.

2018-2019-cu vegetasiya ilinda diallel hibridlasma naticasin-
da alinmis 45 kombinasiya 2019-2020-ci vegetasiya ilinda hibrid
(F,) pitomnikindas valideynlarls birlikds (P, - F, - P,) sepilmis ve bu
istigamoatda tadgiqatlar aparilmisdir. Nimunalarin pas xastalikle-
ri ile sirayatlonmasinin giymatlandirilmasi CIMMYT ve ICARDA-da
tovsiye olunan Kobbun (Cobbun) modifikasiya olunmus skalalari
Uizra tayin edilmisdir [3, sah. 150].

Tadqiqat ilinds valideyn formalarin ve birinci nasil (F,) hibrid
kombinasiyalarinin sar1 vo qonur pas xastaliklarine siraystlonma so-
viyyasi dyranilmis ve naticalar 1-ci va 2-ci cadvallards verilmisdir
(Cadval 1, 2).

Cadval 1
Valideyn formalarinin sar1 vo qonur pas xastaliklari ila
sirayatlonmo saviyyasi

Ne Sortlar Mansayi Sar1 pas Qonur pas
1 Mugan Azarbaycan 10S S
2 Koahraba Azarbaycan R R
3 Qaraqilciq -2 Azarbaycan 10S R
4 Qarabag Azarbaycan R
5 Barakatli-95 Azarbaycan R R
6 Zangazur Azarbaycan 5 MS 5S
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7 GOytoapa Azarbaycan 40S 58S
8 Firat-93 Tiirkiye 10S 5 MS
9 Meram Tiirkiva R R
10 Karol Odesskaya Russiva 58S 5 MS

Qeyd: R-davamli, MR-orta davamli, MS-orta hassas, S-hassas

1-ci cadvalden goriindiiylti kimi, hibridlosmada istifade edilon
valideyn formalarinin sar1 pas xastsliyina 40%-i davamli (R), 10%-i
orta hassas (MS), 50%-i isa hassas (S) olmusdur. Kahraba, Qarabag,
Barakotli-95 ve Meram sortlar1 davamh (R), Zangazur sortu orta
hassas (5 MS), Mugan 10 S, Qaraqil¢ig-2 10 S, Goytapa 40 S, Firat-93
10 S, Karol Odesskaya 5 S olmaqgla bu xastaliys hassas olmusdur.

Qonur pas xastsliyina isa niimunalarin 50% davamli (R), 20%
orta hassas (MS), 30% isa hassas (S) olmusdur. Kehraba, Qaraqil-
¢1g-2, Qarabag, Barakatli-95, Meram davamli (R), Firat-93 va Karol
Odesskaya 5 MS olmagla, orta hassas, Mugan 10 S, Zangazur ve Goy-
topa 5 S soviyyasinda sirayatlonarak hassas olmusdur.

Tadqigat ilinds birinci nasil (F,) hibridlarden Karol Odesskaya
x Firat-93, Zangozur x Boraketli-95, Mugan x Goytaps, Kohraba x
Meram va s. (60%) sar1 pas xastaliyina davamli (R), Kahraba x Qa-
rabag (2%-i) orta davamli (MR), Zangazur x Firat-93, Goytepa x Fi-
rat-93 (4%-i) orta hassas (MS), Qaraqil¢ig-2 x Barakatli-95, Meram x
Firat-93, Mugan x Kahraba (34%-i) ise hassas (S) saviyyada sirayat-
lonmisdir (Cadval 2).

Cadval 2
Birinci nasil (F,) hibridlarinin sar1 ve qonur pas
xastaliklarina sirayatlonma saviyyasi

Kombinasiyalar Sar] pas Qonur pas
Karol Odesskaya x Firat-93 S
Qaraaqilcig-2'x Qarabag
Mugan x Barakatli-95~
Zangazur X Karol Odesskaya
Qaraqgilcig-2 x Meram
Qarabag x Karol Odesskaya
Qarabag x Firat-93
Qarabag x Meram
Mugan x Qaraqilcig-2
Goytopa x Qarabag
Mugan x Meram
Mugan x Firat-93
Kohraba x Karol Odesskaya
Goytapa x Meram
Kohraba x Qarabag
Mugan x Qarabag
Goytapa X Zangazur
Qaraqilgig-2 x Zongazur
Zangazur x Meram
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Barakatli -95 x Qarabag
Qaraqilcig-2 x Firat-93
Goytapa x Karol Odesskaya
Barakath 95 x Karol Odesskaya
ngazur x Qarabag
ugan x Zangazur.

Karol Odesskaya x Meram
Mugan x Karol Odesskaya
Kohraba x Géytopa
Kohraba x Qaraqilcig-2
Qaraaqilcig-2 x Goytapa
Barakatli-95 x Firat-93
Mugan x Kehraba
Zangazur X Firat-93
Kahraba x Zangazur
Kohraba x Barakatli-95
Meram x Firat-93
Goytapa x Firat-93
Qaraqilcig-2 x Karo] Odesskaya
Goytopa x Barakatli-95
Kohraba x Firat-93
Kahraba x Meram
Qaraqil¢ig-2 x Barakeatli-95 2

Zongazur X Barakatli-95
Barakatli-95 x Meram
Mugan x GOytapa
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Qonur pas xasteliyina birinci nasil (F,) hibridlerinden Mugan
x Barakatli-95, Mugan x Firat-93, Qaraqil¢ig-2 x Goytapa, Kehraba x
Barakoatli-95 va s. (65%-i) davamli (R), Kehraba x Zangazur, Zanga-
zur X Barakatli-95, Goytapa x Barakatli-95 va s. (26%-i) orta hassas
(MS), Barakatli-95 x Meram, Qarabag x Merom va s.-do (9%-i) iso
hassas (S) saviyyada sirayatlonma miisahids olunmusdur.

Apardigimiz tadqgiqatlardan miiayyan olunmusdur ki, 2019-2020-
ci vegetasiya ilinda birinci nasil hibridlarinda sar1 ve qonur pas xastalik-
larina sirayatlonms, valideyn formalarina nisbatan daha az olmusdur.
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THE INCIDENCE OF HPV IN WOMEN, DEPENDING
ON THE FREQUENCY OF CERVICAL INTRAEPITHELIAL
NEOPLASIA AND CARCINOMA IN THE FAMILY HISTORY

The aim of this study was to identify the incidence of oncogenic
types of human papillomavirus (HPV) in patients with cervical can-
cer (CC) and in a healthy population in Baku, and to determine the
relationship between the frequency of detection of these genotypes
with the clinical form of HPV and family history. A retrospective (210
patients) and prospective (206 patients) studies were performed. It
was found that HPV-16 genotype was significantly more frequent in
patients with HPV, both as a separate genotype and in combination
with other genotypes of medium and high oncogenic risk. A prospec-
tive study conducted among a healthy population of women revealed
that the incidence of HPV in a healthy population was set at 8.7%.
There is also a high level of risk for genital HPV infection (type 16 and
type 18) in women, whose close relatives suffered from this disease.

Human papillomavirus (HPV) has a high carcinogenic risk and
its role in the development of cervical intraepithelial neoplasia’s
(CIN) and cervical cancer (CC) is undeniable [2]. The increase in the
frequency of cervical cancer over the past two decades in the terri-
tory of the Azerbaijan Republic is caused by the prevalence of HPV
infection transmitted through sexual contact. It is now proven that
tumors of almost all anatomical localizations can be hereditary and
non-hereditary (sporadic) [1]. Genetic cancer (about 5-10% of all
tumors) is characterized by an autosomal dominant type of inheri-
tance, an early age of onset, and vertical transmission from both the
maternal and paternal lines. It is estimated that approximately 6-9%
of cervical cancer cases are associated with hereditary mutations
of certain genes. With these mutations, the risk of cervical cancer
at any age reaches 80%. Observations of high frequency of cervical
cancer in families were the main reason for the genetic hypothesis of
this disease. In most cases, hereditary susceptibility to cervical can-
cer is not traced, but the burdened family history is a risk factor [3].

The purpose of this study was to identify the relationship be-
tween the frequency of oncogenic HPV genotypes, causing the devel-
opment of CIN and cervical cancer in a healthy population of Baku
and burdened family history.
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The results of our study, conducted in a random sample of 206
women, revealed that 18 (8.7%) of the total number of patients test-
ed positive for HPV.

The distribution of genotypes in 18 women with HPV was as
follows: in 4 patients HPV type 50 (high risk level) was detected, in 4
(22.2%) - HPV type 16 (high risk level), in 4 - HPV type 18 (high risk
level) and in 2 women - HPV type 6 (low risk level). Two women had
HPV 16, 45, 50, 6 types at the same time, and another 2 women had
HPV 30, 50, 6 types at the same time.

Thus, it has been established that the burdened family history
plays an important role in determining the risk factors for CIN II-III
and cervical cancer, which is more common in women with high onco-
genic risk HPV whose close relatives suffered from this disease. Eval-
uation of family history data for cancer in all women should become
the standard as a screening method for determining hereditary cancer.
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YERLI BORK BUGDA (TRITICUM DURUM DESF)
GENOTIPLORININ QLIADIN LOKUSLARI 9SASINDA
IDENTIFIKASIYASI

Cari tadqiqat isinda Azarbaycanin 54 yerli tetraploid bugda
niimunasini gliadin ehtiyat ziilallar1 lokuslari asasinda identifikasiya
etmak maqsadi ila F.A. Poperelyanin taklif etdiyi metodika asasinda
[4] qliadin ehtiyat ziilallarinin ekstraksiyasi ve Acid-PAGE metodu ila
elektroforezi aparilmis va aldo olunmus elektroforeqramlar analiz
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edilmisdir. W.Bushuk va R.Zillmanin taklif etdiklari metodika asasin-
da [1] elektroforeqramlarin w-, y-, - ve a- zonalarinda molekul ¢aki-
si vo harakat siiratlorindan asili olaraq gliadinlerin tezahiir etdirdik-
lori spektr va patternlarin (pattern dedikda, har bir genotipds har
bir zona tizra spektlorin amala gatirdiklari kombinasiyalar nazarda
tutulur) polimorfizmi giymatlandirilmisdir. Analiz zamani 54 geno-
tipda qeyd olunmus 4 zona lizra comi 24 farqli spektr vo 80 pattern
identifikasiya edilmis, onlardan 37 pattern w-, 17 pattern y-, 9 pat-
tern - ve 17 pattern a-zonasinda izlanilmis, spektrlarin cari zonalar
lizro muxtslifliyi is9, uygun olaraq, 9, 6, 4 va 5-a barabar olmusdur.
Zonalar tizra askarlanmis har bir spektr va patternin tezliyi hesab-
lanmis, cari populyasiyada gliadin lokuslarinda moévcud olan nadir
allellar miiayyan edilmis, bu allellara malik genotiplar identifikasi-
ya olunmus, pattern miixtalifliyinin gqrafiki tasviri olan ideoqramlar
tortib edilmisdir. Muxtslif genotiplardaki patternlarin miiqayisasi
w-zonasinda agkarlanmis 37 patterndan 28-nin, y-zonasinda 5-nin,
B-zonasinda 2-nin, a-zonasinda isa 6-nin unikalligini gostermisdir.
Dord zona tizra tadqiq olunmus 54 genotipds 52 mixtalif pattern
kombinasiyas1 miiayyan edilmisdir ki, bu da 4 nlimuna istisna ol-
magqla (Leucurum 7 va Apulicum 2, hamg¢inin Leucomelan 4 vo Leu-
comelan 5 genotiplari eyni pattenlara malik olmuslar), 50 genotipin
gliadin ehtiyat ziilallar1 asasinda tam identifikasiya olundugunun
gostaricisidir.

Toadqgiqat isinds har bir zona tigiin gliadin patternlarinin poli-
morfizmi asasinda Nei genetik miixtaliflik indeksi hesablanmis, bu
parametrin w-, Y-, 3- vo a- zonalar1 {i¢iin qiymatlari, miivafiq olaragq,
0.961, 0.913, 0.827 voa 0.875-0 barabar olmusdur. Miisahids olundu-
gu kimi, 4 zona iizra yiiksak genetik miuxtaliflik w- va y- zonalarinda
geyda alinmisdir. Oyranilon 4 zona iizre genetik miixtalifliyin orta
giymatinin 0.894-s barabar olmasi isa Azarbaycan mansali tetraploid
bugda niimunalarinin zengin genetik miixtaliflikle tamsil olundugu-
nu siibut edir.

Nei vo Li oxsarliq indeksi [3] asasinda UPGMA metodunun tat-
biqi ile aparilmis klaster analizi naticasinda genotiplar arasindaki
Nei genetik masafa indeksi [2] hesablanmagla dyranilon 54 tetrap-
loid bugda niimunasi 10 asas qrupda birlasdirilmisdir; 1-ci qrupda
3, 2-ci qrupda 6, 3-cli qrupda 7, 4-cii qrupda 17, 5-ci qrupda 2, 6-c1
qrupda 1, 7-ci qrypda 3, 8-ci qrupda 2, 9-cu qrupda 12, 10-cu qrupda
1 genotip lokallasmisdir.

Niimunalar arasi Nei genetik masafo indeksinin qiymatlarinin
miqayisasi naticosinda genetik yaxin va uzaq formalar askarlanmis, M.
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coerulescens ila Leucomelan 4 (Leucomelan 5) genotiplarinin yliksak ge-
netik oxsarligi (D, =0,0417), Melanopus 2 va Alexcandrinum 1 genotip-
larinin isa ytliksak genetik muxtalifliyi (D =0,750) muiayyen edilmigdir.
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ORAQVARI HUCEYRO ANEMIYASININ
B-TALASSEMIYA iL® YANASI OTURULM®OSI

Hemogqlobin - eritrosit hiiceyralarinds karbon gazinin
toxumalardan agciyarlars va oksigenin agciyarlardan toxuma-
lara dasinmasini tomin edon proteindir [2]. insanda hemogqlo-
bin molekulu iki heterodimerdan ibarat olub, tetramer qurulu-
sa malikdir [1]. Bu heterodimerlardan bir clitii a-globin zanci-
rini, digari isa $-qlobin zancirini tagkil edir [3].

Gen xaritasinin tartibi vo molekulyar klonlama tisullar
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vasitasile normal ve anormal hemogqlobinlarin genetik analizi
naticasinda globin geninin taskili hagqinda daqiq biliklar, yani
insan qlobin geninin imumi say1 va dizulisy, irsi otlirilma-
si hagqinda malumat salda olundu [2]. a- va y-qlobin genlari-
nin duplikasiya olunmasini, hemogqlobin variantlarinin éyra-
nilmasi va fetal hemoqlobinda (HbF) zancirlarin biokimyavi
heterogenliyi gostardi. a-qlobin gen lokuslarinin duplikasiya
olunmasinin an yaxsl1 izahi, eritrositlarin ikiden artiq miixtalif
quruluslu a-qlobin zancirlarindan ibarat olmasidir.

Oraqvari hiiceyrali anemiyasi vo ya S hemoglobinopati-
yas1 autosom irsi xastalikdir. Oraqvari hiiceyre anemiyasinda
HbS 23-98% arasinda teraddiid edir. Heteroziqot anomaliyada
iso eritrositlorde ham HbS, ham do HbA askar olunur. HbS-in
oksigen ayrildiqgdan sonra hall olma va polimerizasiya gabi-
liyyati 100 dafalarls azalir ve eritrositlorda gellor amals galir.
Mikroskopda 1,5 mkm 6lciids, eritrositlori oraq formasina ban-
zadan kristallar goriiniir ve eritrositlar oksigenls birlasdikdan
sonra bu kristallar yox olur. Deformasiya olunmus eritrositlar
retikulo-histositar sistemin hiiceyralari tarafinden faqositoz
prosesina ugrayir vo hemoliz olur.

Oraqvari hiiceyra xastaliyinin siddati a-qlobin va 3-qlo-
bin genlarinin garsiliqh tesirindan asilidir. Bu garsiliqh tasir-
lora vo mixtalif agirligh oraqvari hiiceyre xastaliyina sabab
olan globin gen mutasiyasidir. Bir 3-qlobin peptid zanciri nor-
mal olaraq sintez olunmadiqda ve ya az miqdarda sintez edil-
dikdas, gen (-talassemiya olaraq bilinir. a-qlobin ve mutasiya
olunmus (3-qlobin (va ya [-talassemiya) zancirlari arasindaki
qarsiligh tasir xastaliyin siddatini teyin edir. Normal a-qlobin
va B-talassemiyada zaif mutasiya yiingiil xastalikla naticalana
bilar. 2 y-qlobin zanciri olan fetal hemogqlobin (HbF) fetal in-
kisaf zamani1 meydana galir ve orqanizm tadrican yetkin yasa
catdiqca, 2 B-qlobin zanciri olan yetkin hemogqlobin (HbA) ila
avaz olunur.

Azarbaycan populyasiyasinda ham oraqvari hiiceyra ane-
miyas1 (OHA), ham da B-talassemiya movcud olduguna gors,
onlarin yanasi otiirilma ehtimali da yiiksakdir. OHA dasiyici-
181, adatan, simptomsuz miisahids olunur. Yalniz ails planlan-
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masi zamani digar ford do OHA dasiyicisi olarsa, 25% ehtimalla
usaqlarinin agir gedisli oraqvari hiiceyra xastasi kimi dogulma
ehtimal vardir. Ciitliikds bir ford OHA dasiyicisi, digari 3-talas-
semiya dasiyicisi olarsa, bu zaman, dogulacaq usaga har iki va-
lideyndan saglam qlobin zancirlarinin 6tiiriilma ehtimah 25%
toskil edir, OHA va ya [(-talassemiya dasiyicisi olma ehtimal
25% olur, 25% ehtimalla ise onlarda OHA va -talassemiyanin
yanas1 otiriildiiyti S/B-talassemiya miisahida oluna bilar. Bu
yanas1 Otlrilmani miisyyan etmak li¢lin genetik konsultasiya-
nin da shamiyyati boyiikdiir. Diagnozun qoyulmasi iiciin qan
analizi va eritrosit indekslarinin tayini, hemoglobin elektrofo-
rezi vo hemogqlobin S (HbS) gostaricilari shamiyyatli rol oyna-
yir. Elo buna gora da, miivafiq tadqiqat ¢arcivasinde hemoqlo-
bin elektroforezi naticosinda HbS fraksiyasi askar edilmis 59
xastonin genotipi tedqiq edilmis vo miiayyan olunmusdur ki,
onlardan 34 xastada oraqvari hiiceyra anemiyasi 3-talassemi-
ya ile yanasi 6turiilmis, 25-i isa oraqvari hiiceyra anemiyasi-
nin homoziqot va ya heteroziqot formalar1 olmuslar. Oraqvari
hiiceyra anemiyasinin 3-talassemiya ila yanasi otiiriilan hal-
larinda hemoglobinin HbA, fraksiyasinin homoziqot ve hete-
roziqot formalarla miiqayisada daha yiiksak olmasi miisahida
edilmisdir. Belsalikla, bizim naticalarimiz yerli populyasiyada
OHA-nin yiiksak genetik heterogenliys malik oldugunu goste-
rib, xastalarin kliniki miisahidasinda genotipin agkar edilmasi-
nin shamiyyatini vurgulamisdir.
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BECORMO AMILLIRININ COLTIK
SORTUNUN INKISAFINA TOSIRi

Son illarda geyri-neft sektorunun, o ciimladan kand tesarrii-
fatinin ananavi sahalarinin inkisafinin tamin edilmasi, kend ahali-
sinin sosial rifahinin yaxsilagdirilmasi ve masgulluq saviyyasinin
ylksaldilmasi yoniinda 6lkada hayata kegirilon iqtisadi siyasat va is-
lahatlar ¢arcivasinda “Azarbaycan Respublikasinda sitrus meyvalari,
cay vo ¢altik istehsalinin inkisafi ile bagh alava tadbirlar hagqinda”
Azarbaycan Respublikasi Prezidentinin 2017-ci il 12 sentyabr tarix-
li 3227 ndémrsli Serancamina uygun olaraq, 6lkamizda ¢altikeiliyin
inkisafina dovlat dastayinin daha da giiclandirilmasi, bu sahanin po-
tensial imkanlarindan semarali istifado edilmasi, ¢altik istehsalina
maragin artirilmasi maqsadi ile “Azarbaycan Respublikasinda ¢al-
tikciliyin inkisafina dair 2018-2025-ci iller li¢lin Dovlat Programi1”
hazirlanmisdir.

Bu proqramin 2025-ci il ti¢in hadaflari ¢altiyin akin sahasini
10000 hektara, imumi mahsul istehsalin1 40000 tona, orta mahsul-
darlig1 40 s/ha-ya catdirilmasi nazords tutulmusdur. Oten miiddat
arzinda ¢altikcilik sahasinda miihiim islar goriilmiis, ¢altikgiliya d6v-
lat dastayi artirilmis, miasir avadanliglarla temin olunmus sirkat-
lor, 6zal qurumlar, kicik fermer tasarriifatlar: yaranmis ve bunlarin
sayasinda hazirda 6lkada ¢altik bitkisinin akin sahasi 4,0-5,0 min
hektara, illik ¢altik istehsali 12,0-16,0 min tona ¢atdirilmisdir. 9lbat-
ta bu, “Dovlat Proqgrami” hadafladiyi gdstaricilorden xeyli asagidir.

Oton asrin statistik gostaricilarine nazar saldiqda (¢altik saha-
si 1913-cii ilds 47 min hektar, 1927-ci ilde 54 min hektar olmusdur)
6lkamizda bu bitkinin becarilmasi iiciin genis imkanlarin mévcudlu-
gunu, qarsiya qoyulan hadafs catmagin real oldugunu gérmak miim-
kiindir.

Statistik malumatlardan gorinir ki, 2017-ci ille miiqayisada
2018-ciilda diiyti istehsali1 16,2 min tona gars1 12,4 min ton, 2019-cu
ilde 12,0 min ton tagkil etmisdir. Mahsuldarliq iss 31,7 tondan 29,9
sen/ha-ya gadar azalmisdir. Yena do hamin manbanin malumatina
gora 2018-ci il tgiin 6lkanin arzaq balansinda diiyt istehlaki 0,4%
artaraq, 60 min 245 tona ¢atmis va bir il arzinds xaricdan 49,8 min
ton diiyii idxal olunmus, diiyii idxalindan asililiq 80% taskil etmisdir.
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Son illards 6lkamizda aqrar sahaya gostarilon dovlat dastayi
ilo ananavi akin sahasi olan ¢altikeiliyin inkisafina diqgat artirilmis
va uzun miiddat tonazziil dovriini yasayan ¢altikeiliyin inkisafi tigiin
genis imkanlar yaradilmisdir. 9halinin arzaqla temin olunmasinda
¢oltikeilik an asas sahalorden birini taskil edir.

Caltikgilik cox galirli sahalardan biri hesab olunur ve taxil¢iliq-
dan sonra demak olar ki, ikinci yeri tutur. Ekoloji cohatdan tamiz va
keyfiyyatli oldugu tli¢iin bazarda shali arasinda yerli diiytiys talabat
da cox boytkdiir. Diiyli Yer tizarinda an gadim kand tasarriifat: bit-
kilorindon biridir. 7 min ilden ¢oxdur becarilir vo diinya ahalisinin
licda biri ticiin asas qidadir. FAO-ya gora, shalinin artmasi sababin-
dan diiyii yarmasina talabat har il texminan 3% artir. Dliyli yarmasi
ylksak kalorili, asanligla hazm olunan qidadir. Pahriz xiisusiyystlari
genisdir. Kalori miqdar1 baximindan bugda ile miiqayisada yalniz bir
gader asagidir.

ohamiyyatli miqdarda protein, yag ve B vitaminlari olan kapak
giymatli bir yem mahsuludur. Diiyli saman1 daha ytiksak daracali ka-
81z, insaat kartonu, iplar, iplar va ¢uvallarin istehsali ticiin xammal kimi
xidmoat edir, sapka, paspas, ¢anta istehsali ii¢iin istifads olunur [1,2].

drzaq tahliikssizliyinin teminatinda strateji shamiyyats ma-
lik olan ¢altikgilik kand tasarriifati sektorunun aparici sahalarinden
biri hesab olunur. Bels ki, bitkicilik sahasina aid olan ¢altikeilik kand
tasarrifatinin aparici sahalarindan birini tagkil edarak, ahalinin bu
moahsula telabatinin tam 6danilmasinds miihiim rol oynayir. Ona
gora da ¢altikeilik tasarriifatinin inkisafina diqqatin artirilmasi ak-
tual masala kimi qarsiya qoyulmusdur.

Caltikcilik akingiliyine gora respublikada Lankaran-Masall,
Soki-Zagatala ve Quba-Xagmaz zonalar1 mithiim yerlari tutur. Caltik
iki yarimnéva boliniir. Birinci yarimndvda don uzunlugu ils, ikinci
yarimnovda isa qisa va yumrulugu ils farqlanir.

Coltik bitkisinin becarilmasinda texnoloji tadbirlari kompleks
gaydada hayata kecirmak maqsadils miitlaq becarilon bitkilarin
aqrotexnikasina asaslanmagq lazimdir.

Bu bolgada vegetasiya dovriinda lazim olan aqrotexniki tod-
birlarin vaxtinda va lazimi saviyyads hayata kecirilmasi ila becarilon
sortlarin potensial imkani daxilinde mahsuldarhq artirilmahidir.

Becarma kompleksina daxil olan ahamiyyatli amillardan biri
¢altik sortlarinin sapin miiddatinin vaxtinda ve keyfiyyatla aparil-
masidir. Kiitlavi clicortilorin alinmasinda sopinin vaxtinda aparil-
masi olduqca ahamiyyatlidir, bels ki, yliksok mahsulun asasini sapin
miiddati taskil edir [3].
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Haddan artiq gecikmis sapinlards iss normal ¢ixis alinmaya-
raq vahid sahada ciicartilarin say1 azalir ki, bunlar da 6z névbasinda
moahsuldarligin asag1 diismasina sabab olur.

Yiiksak va keyfiyyatli mahsul yetisdirilmasinds sapin norma-
sinin da bdyiik shamiyyati vardir. Aqrotexniki tedbirlerin diizgiin
hayata kecirilmasi kand tasarriifat1 bitkilarinin mahsuldarliginin va
keyfiyyatinin yiiksaldilmasi liciin asas amillardandir.

Mineral giibralerin semaraliliyi kand tasarriifati bitkilarinin
moahsuldarligina ve onun keyfiyyatina gostardiyi tasira gors tayin edi-
lir. Mohz buna goéra da mineral giibralarin els bir optimal dozasi, veril-
ma vaxti va tiisulu miiayyan edilmalidir ki, hem mahsuldarligin ve ham
da keyfiyyatin optimum daracads yliksaldilmasini tomin etsin.

Respublikanin $aki-Zaqatala bolgasi torpag-iqlim gsearaitina
gora c¢oaltik bitkisinin akilib becarilmasi liclin ¢ox alverislidir. Lakin
bu vaxta gadar bu bolgads ¢altik sortlarindan yiiksak mahsul alin-
masini tamin edan va onlarin bioloji xiisusiyyatlarina uygun iqtisadi
cohatdan samarsli becarma iisullar1 vo texnologiyalari islanilib ha-
zirlanmamisdir.

Bunlar1 nazers alaraq, 9kingilik Elmi-Tadqiqat institutunun
Soki Dayaq Mantaqgasinda ¢altik sortlarinin bioloji xtisusiyyatls-
rina uygun va yiliksak mahsul alinmasini tamin edan iqtisadi cahat-
don somarali becorma iisullarinin éyronilmasi tadgigatimizin asas
magqsadi hesab edilmisdir.

Iqtisadi cohatdon samarali becorma iisullarinin tatbigqi ilo Saki
Dayaq Mantagasinda suvarma saraitinda Avanqard ¢altik sortu tizra
tadqgiqat isinin aparilmasi aktual masalalarden biridir. Caltik sort-
larindan yiiksak moahsul almagq tligclin becorma amillarinin bitkilorin
inkisafina, mahsuldarliq elementlarinas, donin mahsuldarhigina, iqti-
sadi samaraliliyine tasiri ¢ox amilli tarla tecriibasi aparmaqla 6yre-
nilmisdir.

Tadgigat isinin aparilmasinda asas maqsad ¢altik sortlarin-
dan yiiksak ve keyfiyyatli mahsulu almaq ti¢lin iqtisadi cahatdan
samarali becarmsa tisullarinin dyranilmasidir. Tadqiqatin magsadina
uygun olaraq asagidaki vazifalar yerina yetirilmisdir:

- Yiiksak va keyfiyyatli don mahsulunun alinmasini tamin edan
sapin miiddatinin miiayyen edilmasi;

- Todqiq olunan bélgada ¢altik sortlari iiciin iqtisadi cohatdan
samarali sapin normasinin miiayyan olunmasi;

- Caltik sortlarinin becarilmasinda mineral giibralarin diizgiin
totbiq edilmasi hesabina mahsuldarligin va iqtisadi samaraliliyin ar-
tirllmasi;
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- Tadqiq olunan becarma iisullarinin ¢altik sortlarinin mahsul-
darligina va keyfiyyatina birgs tesirinin miiayyen edilmasi;

Belslikls, Respublikanin Saki-Zaqgatala bolgasinda ¢altik bitki-
sindan yliksak mahsul almaq li¢lin ilk dafs olaraq suvarma saraitin-
da iqtisadi cohatdan samarali becorma lisullar1 dyranilmisdir.

Tarla tacriibasi har bélmanin sahasi 50,4 m? olmagqgla 4 tok-
rarda qoyulmusdur. Tacriibe sahasinda aqrotexniki qulluq ve diger
islar (tacriibanin sxeminda gostarilanlardan basqa) bolgads tatbiq
olunan imumi tovsiyalar asasinda aparilmisdir.

Ug amilli (3x3x3) tarla tacriibasi asagidaki sxemda qoyul-
musdur:
A amili: Sepin miiddatlari

1.Mayin 1-ci ongiinliiyiinds sapin

2.Mayin 2-ci ongiinliiytinda sapin

3.Mayin 3-cii onglinliiytinda sapin

B amili: Sepin normalari

1.Hektara 120 kq

2.Hektara 140 kq

3.Hektara 160 kq

C amili: Giibre normalar1
1. Giibrasiz (Nazarat)
2.N P, K, gibrs fonunda

60" 40

3. N, P, K, glibra fonunda

Sepindan qabaq tacriiba sahasinda torpagin aqrokimyavi
gostaricilari tayin edilmisdir. Bunun tgiin tacriiba sahasinin 0-20,
20-40, 40-60 sm-lik torpaq gatlarindan nimunsalar gotiiriilarak,
aqrokimyavi gostaricilar tayin edilmisdir.

Coltik iki tisulla: toxum sopilmasi va sitillo akilir. Relyefi diiz
olan, sututar laklari iri olan sahalardsa toxumsapan texnikalar ila
soapinin kecirilmasi dizglindiir. Seki-Zaqgatala zonasi li¢lin sapinin
adi sapin Usulu ile aparilmasi praktikada 6ziinii dogrultmusdur.
Coltik istisevan bitkidir.

Apardigimiz tadqgiqat isinde becarma amillarinin ciicarma-
kollanma, kollanma-cicaklamsa, stid-mum yetiskanliyi vo mum-tam
yetiskonlik inkisaf marhalsalarine tasiri Oyranilmisdir.

Tadgigatin naticalarindan goriindiyii kimi, glibrasiz variantda
toxumun ciicormadan kollanmanin axirina qadar olan dévri 29
gling, kollanmanin sonundan cicaklamanin axirina gadar 23 giins,
stitiil vo mum yetiskanliyi 20-25° C temperaturda 19 giina, mum
yetiskanliyinin axirindan tam yetiskanliyin axirinadek 17 giing,
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N, P K,, giibro fonunda ise toxumun ciicormadan kollanmanin
axirna qoadar olan doévri 32 giine, kollanmanin sonundan
cicoklamanin axirina qadar 26 giing, siitiil vo mum yetiskanliyi 20-
25° C temperaturda 21 giing, mum yetiskanliyinin axirindan tam
yetiskanliyin axirinadak 19 gilina basa catmisdir.

Sepin qgabagl toxum tam temizleanmalidir, clicorma faizi
yoxlanilmalidir. Adi sepin usulu ile sepin aparildigda sapin
gabagi caltik toxumlar isladilir va ciicardilerak sapilir. Caltiyin
suvarilmasinda daimi suya basdirma, qisamiiddatli suya basdirma
va ¢oltiyi suya basdirmadan dévrii suvarma tisullart vardir. Soki-
Zaqatala zonasinda daimi suya basdirma tisulu tistiinliik taskil edir.
Kollama fazasindan mum yetiskonliyi fazasina qadar tarlalar suya
basdirilmalidir. Calismaq lazimdir ki, su qati 5-10 santimetrdan
galin olmasin.

Coltiyin mum yetiskonliyi dovriinds su tadricon Kkasilir ve
tarlanin riitubat tutumu 70%-a gadar qurudula bilar. Bu, mahsulun
miqdarimi azaltmir. Coaltik tarlalarinda alaq otlarina qarsi daima
miibariza aparilmalidir. Kollanma dévriinds har hektara 150-160 kq
azotva 70-80 kq superfosfat giibrasinin verilmasi mahsuldarligi artirir.
Giibra sapini dovriinda 3-5 giin Iaklards suyu saxlamaq lazimdir.

Yigimdan 12-15 giin qabaq zemidan su kenar edilmalidir.
Siinbiillor 80-90 faiz saraldigda bi¢in baslayir. Yaxsi quru havada
bicin 2-3 giin sarili qalir, qurudulur. Sonra darzlara baglanmalidir
vo ¢oltiyin ddytlilmasine 6-7 giinden sonra baslanilmalidir. Genis
sahalarde mahsul yigimi taxil kombaynlar1 ile hayata Kkecirilir.
Calismaq lazimdir ki, mahsul itkisina yol verilmasin. Caltik dani
saxlanilan anbarlarda riitubat 13-14%-dan artiq olmamalidir.
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NR3C1 GENE POLYMORPHISMS IN PATIENTS
WITH FOCAL SEGMENTAL GLOMERULOSCLEROSIS
AND MEMBRANOUS GLOMERULONEPHRITIS

Glucocorticoids (GCs) therapy is a selective treatment strategy
for cases with nephrotic syndrome (NS). Due to the lack of positive
response of all patients to therapy and the dependency of biologi-
cal effects of GCs on its receptors (GR), here, the association of the
NR3C1 gene (N363S, Bcll, GR-9[3, and ER22/23EK) polymorphisms
with the response to GCs was investigated in patients with NS. In this
study, 55 patients with primary NS including 29 steroid-responder
(SS) and 26 steroid-resistant (SR) and 30 healthy individuals were
recruited. The polymorphisms of NR3C1 gene were studied by PCR
and sequencing of the amplified fragments and the results were com-
pared between the groups. A3669 SNP was observed in 8.7% (n=2)
of patients with SRNS and 6.3% (n=2) of responders (P=0.560). In
40.7% of steroid-responsive patients (n=11) and 21.4% of patients
with SRNS (n=6), BCII polymorphism was detected that was not
statistically significant (P=0.098). The N363S and ER22/23EK poly-
morphisms were not detected in the studied groups. No significant
differences were observed between the frequency of the studied
polymorphisms between the different subtypes of NS; focal seg-
mental glomerulosclerosis (FSGS), membranous glomerulonephri-
tis (MGN), and control group. The NR3C1 gene N363S, Bcll, GR-9,
and ER22/23EK polymorphisms did not affect the steroid respon-
siveness and the pathogenesis of NS in Azarian adult patients with
primary NS. Other polymorphisms within NR3C1 gene need to be
explored in large cohorts.
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ANTICANCER MECHANISM OF CURCUMIN ON HEAD
AND NECK SQUAMOUS CELL CARCINOMA

The curcumin effects, a polyphenol compound, on the signaling
pathway of apoptosis in head and neck squamous cell carcinoma
(HNSCC) cell line HN5 were studied in this study. The cytotoxic effect
of curcumin on HN5 cells was assessed. In addition, HN5 cells were
also treated with curcumin to determine their effects on expression
of caspase-8, -9, Bcl-2, Bax. The results exhibited that viability of cells
reduced following treatment of curcumin in a dose-dependent man-
ner. In addition, curcumin treatment caused decreased expression
of Bcl-2, with simultaneous upregulation of the Bax/Bcl-2 ratio. Cur-
cumin led to increase in expression of caspase-9 and no effect on
caspase-8.

The induction of the mitochondria-dependent apoptotic path-
way of curcumin occurred via modulation of Bcl-2 and Bax expres-
sion, resulting in the activation of caspase -9.
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ACCUMULATION DYNAMICS OF TOCOPHEROLS
IN VEGETATIVE ORGANS OF WHEAT PLANTS
EXPOSED TO DROUGHT

Currently, the number of antioxidant substances is constantly
growing. Such substances include glutathione, ascorbate, tocopher-
ol, carotenoids, polyamines, some amino acids, etc. Tocopherol (vi-
tamin E) is a fat-soluble antioxidant. The synthesis of tocopherols
in the cell is induced by various stressors and phytohormones [2].
According to some authors, its biosynthesis is regulated by ROS,
formed during photosynthesis [1]. The dynamics of the accumula-
tion of tocopherols in the roots and leaves of wheat plants exposed
to drought has been studied during generative development.

The accumulation dynamics of tocopherols was tested in roots
and leaves of Barakatli-95 and Garagilchig 2 genotypes of local du-
rum wheat (T durum) with contrasting tolerance and productivity
under drought conditions. The amount of tocopherols was deter-
mined spectrophotometrically (Thermo Scientific Evolution 350
UV-Vis Spectrophotometer (UK, England)) based on the reduction of
Fe?*ions to Fe3* ions in a reaction medium [3]. During the generative
development of the wheat plant, the maximum amount of tocopher-
ols was detected in the wax ripeness phase of ontogenesis in both
roots and leaves. Although the amount of this antioxidant decreased
due to the drought effects in the milk ripeness phase compared to
the flowering phase, it increased again in the wax ripeness phase,
and this increase in the vegetative organs of the tolerant genotype
(3.3 fold in leaves, 2.7 fold in roots) was more pronounced compared
to the sensitive genotype (1.9 fold in leaves, 1.5 fold in roots). It is
believed that the biosynthesis of tocopherols is regulated by ROS,
formed during photosynthesis. The change in the amount of tocoph-
erols under stress occurs in two stages: at the first stage, the amount
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of tocopherols, playing a role of ROS scavenger, increases; at the
second stage, if the stressor is strong and long-lasting, the degrada-
tion of tocopherols exceeds their synthesis. Thus, the increase in the
amount of these antioxidant compounds in the deepening phase of
drought indicates that they play a key role in protecting the wheat
plant from stress.
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THE EFFECT OF Fe, O, NANOPARTICLES
ON AZERBAIJANI BARLEY SEED GERMINATION

Nanoparticles have made significant progress in a variety offields.
They have been used in a wide range of research disciplines. Fe,0,, TiO,,
CuO, 10, ZnO, and Al O, nanoparticles are useful in agricultural science
due to their various physiochemical properties [4]. Fe,0, NP was used
to study barley germination. Barley was one of the first domesticated
grains, and it is now the world’s fourth most planted cereal [1, 2]. It has
high tolerance to abiotic and biotic stresses due to its extreme genetic
diversity. The fertile crescent and Caucasus area have been identified as
potential breeding grounds for barley wild progenitors. Azerbaijan has
a diverse natural climate, which has helped to preserve genetic diversi-
ty of plants such as barley. In this study, 14 cultivars of barley were used
to determine the germination rate under the influence of iron oxide
NPs. The samples were taken from the National Genbank of Azerbaijan,
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ANAS (Azerbaijan National Academy of Sciences’ Genetic Resources In-
stitute). In three replications, Fe,0, NP concentrations of 100 mg/1, 250
mg/l, and 1000 mg/1 were used with distilled water as a control [3].
Fe,0, nanoparticles have been synthesized at laboratory nanotechnol-
ogy, Khazar University. The size of the nanoparticles was 25 nm, accord-
ing to a photograph of particles taken with a scanning electron micro-
scope (SEM). In this research coleoptile length, root length, weight dry
matter and germination rate were among the characteristics measured.
Different levels of nanoparticle and cultivar types had a significant ef-
fect on germination rate, according to the ANOVA analysis. The germi-
nation rate in 250 mg/1 level of iron oxide NPs was higher than control.
Three of the best germinated accessions were chosen. According to this
study, adding Fe,0, nanoparticles to barley seeds at the proper concen-
tration increased seed germination. The analysis of agricultural crops
exposed to NPs shows that they can be taken up by plants through roots
or leaves. However, the mechanisms of interaction between plants and
NPs are still poorly understood and more research is needed on this
subject, especially at the molecular level. Detailed studies to quantify
the adsorption and uptake of NPs in different crops and under different
growth conditions are necessary.
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THE ASSOCIATION BETWEEN STAT4 GENE POLYMORPHISM
(RS7574865) AND THE INCIDENCE OF LUPUS

Systemic lupus erythematosus (SLE) is a heterogeneous auto-
immune disease affecting several systems and organs in the body. The
association of STAT4 transcription factor with SLE risk remains un-
clear. The aim of this study was to investigate the association of STAT4
gene polymorphism (rs7574865) with the incidence of SLE. One hun-
dred and sixty participants (80 patients with SLE and 80 healthy indi-
viduals) were included in the study. Gene analysis was performed by
ARMS-PCR in peripheral blood samples. 57% (n = 45) of patients with
SLE had SLEDAI above 6 and had active disease. In the SLE group, the
frequency of G and T alleles were 81% and 19%, respectively. More-
over, 72.50% (n = 58) of patients carried the GG genotype, 17.5% (n
=14) had the GT genotype, and 10.1% (n = 8) carried the TT genotype.
There was no significant difference between allele frequency and ge-
notypic distribution for rs7574865 polymorphism (p>0.05) between
SLE and control groups. Significant differences were observed be-
tween the distribution of genotypes and clinical manifestations in-
cluding leukopenia (p = 0.045), pulmonary (p = 0.011), and ophthal-
mic (p = 0.049) problems. The T allele with an odd ratio of 1.47 and
confidence interval of 0.80-2.6 could increase the risk of SLE; how-
ever, it was not statistically significant (p=0.208). The distribution of
GT and TT genotypes, carrying at least one T allele, was higher in SLE
patients. However, there was no statistically significant relationship
between the incidence of SLE and STAT4 polymorphism (rs7574865).
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THE EFFECT OF RUTIN NANOCRYSTALS ON VDR GENE
EXPRESSION IN HEAD AND NECK SQUAMOUS
CELL CARCINOMA CELL LINE

Herbal medicines are of special importance in the prevention
and treatment of diseases such as cancer. Rutin is a plant active in-
gredient with various therapeutic effects, but due to its hydropho-
bicity, its bioavailability is low. The synthesis of nanoparticles im-
proves the bioavailability of hydrophobic materials. The aim of this
research was to assess the effect of rutin and nanorutin on VDR gene
expression in head and neck squamous cell carcinoma cell line.

In this study, rutin nanocrystals was produced through ul-
tra-sonication technique and then were characterized by the conven-
tional methods to use for evaluation of VDR gene expression by Real
Time RT-PCR in comparison with free rutin. For statistical analysis of
data, t-test and ANOVA were performed by SPSS software version 17
and a significant level of p<0.05 was considered.

The prepared rutin nanocrystals had a mean particle size of
83+ 0.23 nm and quasi-spherical morphology. The VDR gene ex-
pression was not significantly different in rutin treated HN5 cells.
Nanorutin significantly decreased VDR gene expression (p<0.05).

The obtained outcomes propose that rutin nanocrystals may be
beneficial in the advance of novel cancer treatment. Due to this study
observed the effect of tutin and nanorutin on VDR expression, further
studies could be performed to assess the effect of nanorutin in combi-
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nation with vitamin D. Also, since the high anti-cancer effect of nanoru-
tin, further laboratory studies as well as animal studies are recom-
mended to confirm and suggest the clinical use of this herbal medicine.
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MUXTOLIF ETNIK QRUPLARDAN OLAN FENILKETONURIYA
XOSTOLORINDD PAH GENININ MUTASIYALARININ T9DQIQi

Azarbaycanin miixtalif bolgalarindan olan 30 FKU (fenilketo-
nuriya) xastasinds fenilalanin hidroksilaz (PAH) geninin 6, 7, 8, 11
va 12-ci ekzonlarinda nukleotid ardicilligl tadqiq edilmisdir. Diin-
yanin miixtalif 6lkalarinde PAH geninin 6, 7, 8, 11 va 12-ci ekzon-
larinda 600-dan ¢ox mutasiyasi askar olunmusdur. Bunlarin arasin-
da 18 mutasiya novii Azarbaycan shalisinda do askarlanmisdir. Bu
ailalarda yaxin gohum evlilik nisbati 50%-a barabardir. Qeyd edak
ki, valideynlarin ¢oxu amiusagl ve ya xalausaqlaridir. Azarbaycanl
xastalarda 18 farqli mutasiya (V245V, R261Q, Q232Q, V245V, P281L,
R241C, L385L, V399V, E280K, R261X, A434D, R176X, Ex6-96A>G,
R241C, R243Q, R252Q, Y356X) askar edilmisdir. Buraya R243X mu-
tasiyasi va V245V polimorfizmi ds daxil olmaqla bir ¢cox mutasiya
formalar1 aiddir. Bu variantlarin atrafindaki nukleotidlarin orta key-
fiyyat dayari 50-dan yliksak idi va bu, onlarin daqiqliyini stibut etdi.

Ekzon 7-do R261Q mutasiyas1 30 xastadan yeddisinde mii-
sahidas edilmisdir. Tadqiqatlar gostarir ki, Azarbaycan ahalisi ticiin
an ¢ox bu mutasiya xarakterikdir. R261G (G-A) mutasiyasi zamani
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quaninin adeninla avaz olunmasi miisahida edilmisdir. Mutasiyanin
naticasi ziilal saviyyasinda 6ziinii biiruza verir. Bels ki, arginin amin
tursusu glutamin amin tursusu ile avaz edilmisdir.

G6PD fermentinin fiziki-kimyavi géstaricilari asasinda yeni bir
biokimyevi variant tayin olundu ve Masalli bélgasinin Takls kendin-
da yasayan G.M. ailasinda R261G (G-A) mutasiyast ile irsi FKU meta-
bolik xastaliyi birgs askar edildi. Azorbaycan Respublikasinin Masal-
I1 rayonunun Takls kandinda eyni bir ailada fenilketonuriya ve G6PD
ferment catismazlig1 askar edilmisdir. Fenilalanin-4-hidroksilaz gen
mutasiyasi olan R261G (G-A) heteroziqot vo homoziqot formalari
miiayyan edilmisdir. Elmi adabiyyatda bu giinadak bilinmayan G6PD
fermentinin biokimyavi polimorfizmi askar edilmisdir.

Fenilketonuriya xastsliyi zamani qanda fenilalanin amin tur-
susunun saviyyasi olduqca yiiksak olur. Fenilalaninin organizmda
miqdar pahriz yolu il stabillasdirile bilar. 9gar FKU miialica edil-
mazsd, fenilalanin badanda zararli saviyyalara qadar artaraq, zehni
quisurlara va digar ciddi saglamliq problemlarina sabab ola bilar [1].

Mialica edilmazsa, bu usaqlarda galici intellektual qlisur ya-
ranir. inkisafin langimesi, davranig problemlari vo psixiatrik xasta-
liklar ile 6ziinii bliruzs verir. Mialica olunmayan fordlarin badonda
artiq fenilalaninin toplanmasi naticasinda yan tasir kimi kiif ve ya si-
¢an goxusuna sahib ola bilaerlar. Klassik fenilketonuriya olan usaqglar
saglam aila tizvlarindan farqli olaraq daha nazik dari ve saglara va
eyni zamanda ekzema kimi dari xastsliklorine de malik olurlar [2].
Fenilalanin saviyyslari yiiksak olan analardan dogulan kérpslarda
dogusdan avval ¢ox yiiksak fenilalanin saviyyasine maruz qaldiqla-
r1 liciin zaka catismazhigl riski boylikdiir. Bu korpalarin ¢akisi asagi
olur, digar usaglara nisbaton daha yavas boytiyiirlar va bu usaglarda
galici intellektual alillik yaranir.

FKU aksar hallarda dogusdan bir miiddat sonra yeni dogulmus
korpalarin miiayinasi zamani askarlanir ve miialicaysa darhal basla-
nilir. Bunun naticasinda klassik FKU-nun siddatli alamatlari va simp-
tomlar1 nadir hallarda gorulir [3].

Azoarbaycan Pediatriya Institutuna miiraciet etmis (Baki) 133
ailedan 30 FKU xastasinda (yas 8 ay-25 il arasinda) mutasiya askar-
lanmisdir.

Xastalarin periferik qanindan QIAamp DNA Mini-Kit (Qiagen,
ABS) kitindan istifads edilorak DNT ekstraksiya olunmusdur. DNT-
nin qatiligl regamsal spektrometrls dl¢iilmisdiir. Alinmis genom
DNT-nin intaktlig1 0.7 %-li agaroz gellarinda elektroforez ilo miiay-
yoan edilmisdir. DNT niimunsalari polimeraza zancirvari reaksiyasi
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(PZR) asasinda amplifikasiya olunmuslar. Agaroza gelindas elektrofo-
rezla yoxlanilmis miisbat PZR niimunalari fermentativ tisulla tomiz-
lonmisdir. Tomizloanmis mahsul BigDyeTerminator V.3.1 fliioressent
boya vasitasi ilo boyanmisdir. PZR asagidaki ardicilliqla aparilmis-
dir: 96°C- 2 daq, sonra 96°C- 30!, 55°C- 30!, 75°C- 2daq. Bu dovr 25
dafs tekrarlanmisdir, 72°C- 10 daq va 4°C fasila. PZR-1n birinci mar-
halasindan sonra DNT fragmentlarinin tamizlanmasi lgiin bir sira
magnitlardan istifads edilmisdir: “AgencourtAMPure XP PCR saflas-
tirma” vo SPRIPlate 96 Super Magnet Plate. Tomizlonmis DNT fraq-
mentlarinin ikinci dafe PZR-1 asagidaki veziyyatda hayata kecirildi:
95°C-2daq, sonra 95°C-30', 55°C-30", 77°C-2 daq 25 dovr olmaqgla va
72°C 10 daq, fasils 4°C. PAH geninin 13 ekzonun birbasa ardicilliginin
oxunmasl ticiin ABI Prism BigDye Terminator Cycle Sequencing Kit,
3.1 versiyasi (Applied Biosystems, USA) cihazindan istifads edilmis-
dir. Biitlin PZR niimunsalori PZR amplikasiyasi li¢lin istifade edilon
eyni praymerlarla siralanmigdir. PZR mahsulunun biitiin anormal
fragmentlari praymerlardan istifads edilorak tasdiglondi. Ekzon 6
tictin Forward: TGCCCTGCTTGAGACACCTA va Revers: TCCTCCCCCA-
CACTTTCTGC; ekzon 7 liglin Forward: CTCTGACTCAGTGGA; Revers
CTGAGTCTGGCTTGGCTTAA ekzon 8 ilg¢ilin Forward: CTGAGTCTG-
GCTTGGCTTAA va Revers: CTCATTTGAGAAATTCAGGT; ekzon 11
tictin Forward: TGCAGCAGGGAATACTGA vo Revers: AGATGAGTGG-
CACCAGT va exon 12 tli¢lin Forward: TCCAAATGGTGCCCT vo Revers:
GGCGATGGTAGGGAA praymerlarindan istifada edildi. Naticods ardi-
cilliglar PAH NCBI ardicilligi ile miiqayisa edildi (NG_008690.1) PAH
genindaki mutasiyalarin ve polimorfizmlarin olub-olmadigini yoxla-
magq Uciin iki malumat bankina miiraciat olundu: PAH verilonlar ba-
zasl (http://www.pahdb.mcgill.ca) voe HGMD (http: // www. Hgmd.
cf.) ac.uk/ac/index.php).

C.782G>A, ¢.838G>A, ¢.842C>T, c¢.721C>T,  ¢.727C>T,
¢.1197A>T, ¢.781C>T, 1155G>C daxil olan mutasiyalar, 696A>G,
1301C>A, 526C>T, 611A>G 721C>T, 728G>A, 755G>A, 1068C>A,
1238G>C, c.696A>G, c.735G>A polimorfizmlari miiayyen edilmisdir.
ClinVar verilanlar bazasinda patogen dayisikliklarin arasdirilmasi
da onlarin patogen tasirini stibut etdi.

30 xoastadan tliglinda 7-ci ekzonda ¢.721C>T dayisikliyi natica-
sinda R241C patogen mutasiyaya, 30 xastadan ikisinda ekzon 7-da c.
755G>A doayisikliyi naticasinde R252Q patogen mutasiyaya rast galin-
misdir. Digar mutasiyalarin har biri yalniz bir xastada tasbit edilmisdi.
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SEREBRAL HiPOMIELINASIYA SIMPTOMLU ERK9ON
EPILEPTIK ENSEFALOPATIYA SINDROMLU
XOSTOLORDO SPTAN 1 GENININ
MOLEKULYAR-GENETIK TODQIQI

2020-ci ilda erken epileptik ensefalopatiya sindromu ils bir-
likda 3 xastada serebral hipomiyelinasiya miisahids etdik. Bu giina
gadar 3 fargli SPTAN1 mutasiyasi olan comi yeddi epileptik xasta
miiayyan edilmisdi. Bu missense mutasiyasinin patoloji ahamiy-
yati balli deyil, ¢linki oxsar klinik alamatlara sahib xastanin bacisi
SPTAN1 mutasiyasini dasimir. Buna gore do bu maqalade SPTAN1
mutasiyalari olan epileptik ensefalopatiya va ya epilepsiya alamatla-
ri olan xastalara diqgat yetiririk. Ug xastonin klinik xiisusiyyatlorina
asasan SPTAN1 mutasiyasina maruz galdiglar1 giiman olunurdu va
buna gora do molekulyar-genetik tadqiqatlara ehtiyac duyulurdu.
Xostoalarin SPTAN1 geninda mutasiyalarin olub-olmamasini askar et-
mak magsadi ilo molekulyar-genetik metodlara asaslanan analizlar
aparilmisdir. Hazirda erken epileptik ensefalopatiyalarin genetik di-
agnozunun goyulmasi ¢ox ¢atindir. Bu sebabdan da erkan epileptik
ensefalopatiyanin atrafli kliniki malumatlarina asaslanan samarali
gen testini yaratmagq ii¢iin erkan epileptik ensefalopatiyalarin daha
tofarriiath arasdirmalarina ehtiyac vardir. Bu baximdan bizim apar-
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digimiz tadqiqatlar 6namli xarakter dasiyir.

Erkan epileptik ensefalopatiya usaqlarda tez-tez siddatli tut-
malar va kortikal funksiyanin davamli anormallig1 ile xarakteriza
olunan nevroloji xastaliklardir ki, bu da elektroensefaloqramlarda
miiayyanlasdirila bilar. Bu xiisusiyyatlar yeni dogulmus ve ya erkan
dovrlarda va ondan sonraki dévrlards inkisaf pozulmalarina sebab
olur. Dogusdan sonraki ilk alt1 aydaki bu ciddi sartlars erkan miyok-
lonik ensefalopatiya daxildir. DNT ardicilliginin tayini texnologiyala-
rindaki son inkisaf bu ciir xastalarin daqiq diagnozunun qoyulma-
sina komak etmisdir. Bu metodlar noqtovi mutasiyalarinin siiratli
askarlanmasini ekzon siralamasi il sistematik sakilde miiayyanlas-
dirmaya imkan verir [3, 5, 6].

200 mkl venoz qandan genom DNT-si ayrilmisdir. Bu maqgsadla
3 xastanin venoz qanindan istifads edilmisdir. Ayrilmis genom DNT-
nin konsentrasiyasi va intakthgi 0,7% aqaroza gelinda yoxlanilib.
Genom DNT-nin SPTAN1 geninin kodlasmada istirak edon ekzonlari
ayri-ayriliqda PZR edilmisdir. Aqaroza gel elektroforezinda kontrol
edilan pozitiv PZR nlimunalari enzimatik metodla saflasdirilmisdir.
Aqaroza gel elektroforezinda kontrol edilon Pozitiv Cycle Sequencing
PCR niimunslari BigDye XT boyadan saflasdirma reaktivi ilo toamizla-
nir. Tomizlanmis gen niimunsalari AB13130xI avtomatik DNT zancir
Analiz Sisteminda oxunmusdur. Nukleotid Zancirlari Seqscape V.2.7.
programinda dayarlandirilarak Blast Ce NCBI normal SPTAN1 nuk-
leotid zanciri ile qarsilasdirilaraq polimorfizmlar ve uygun mutasi-
yalar identifikasiya edilmisdir.

2 il avvel miiasir molekulyar genetik metodlarin kombinasi-
yasindan istifado edorak erkon epileptik ensefalopatiya diagnozu
goyulmus 9 ayliq bir usagda SPTAN1 geninin missense mutasiyasini
askar etdik: genin 2908-ci vaziyyatinda adenin nukleotidi ilo quanin
nukleotid avazlanmasi miiayyan edildi (SPTAN1 2908G>A). Mutasi-
ya naticasinda ziilalin (Glu970Lys) 970 movgeyinda glutamin amin
tursusu lizin amin tursusu ile avaz olunmusdur.

2020-ci ilde, maqgnetik rezonans tomoqrafiyada miisahida
olundugu kimi, erkan epileptik ensefalopatiya sindromlu 3 xastada
beyinin hipomielinasiyasi ve beyin ag maddasinin azalmasini miiay-
yanlasdirdik. Bu xastalar arasinda q34.11-da bir xastade SPTANI-i
ahata edan bir mikrodelesiya va iki xastads SPTAN1-das ¢ar¢ive daxi-
linds mutasiyalar (6619_6621 del va 6923_6928 dup) askarladiq.

Epileptik ensefalopatiya hallarinda genom siralamasi ils gene-
tik skrininq yolu ila he¢ bir SPTAN1 mutasiyasinin askar edilmamasi
diqqgoti ¢akir.
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Galacakds Azarbaycanda hartarafli genetik analiz klinikalarda

genis totbiq olunmaga baslayacaq ki, bu da erkan epileptik ensefa-
lopatiyanin genetikasinin daha da aydinlasdirilmasina kémak eda-
cokdir.
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STUDYING GENOME PROFILE OF KARABAKH AND DILBAZ
HORSE BREEDS: IDENTIFICATION AND UTILIZATION OF
GENETIC MARKERS AND ALLELE VARIATIONS IN BREEDING
PROGRAMS

Azerbaijan is one of the countries where equestrianism has
been formed since ancient times. Most historical sources state that
the horse was first domesticated in the regions of Turkestan close to
Iran. Many sources indicate that the first human settlements where
horses were domesticated along the southeastern, in the Pontic-Cas-
pian steppes. In any case, the territory of the modern Republic of
Azerbaijan, as well as South Azerbaijan (Iran), coincides with the in-
tersection of settlements considered by various researchers to have
domesticated horses and formed horse breeding [2]. The Karabakh
horse is a breed of horse formed as a result of a long evolution on
the basis of local horses that have existed in Azerbaijan since an-
cient times, it was created folk selection. Karabakh horses play an
important role in passing on to future generations as distinguished
and invaluable material and spiritual heritage. The Karabakh horse
is a breed of the mountain-riding horses created by the people’s se-
lection and widely spread in the Karabakh territory of Azerbaijan. In
the 17th and 18th centuries, this breed was further improved in the
Karabakh khanate [1]. Karabakh horses are considered to be the old-
est horse breed in Asia and the Caucasus. The best horses are spread
in Shusha, Aghdam and nearby areas [2].

Research began in 2001 with a simple collection of 300 map
markers scattered across 31 pairs of autosomes and the X chromo-
some, and today comparisons are made between the horse genome
and the genome of most domestic animals [3]. Currently, gene maps
are available for all autosomal chromosomes, including X and Y chro-
mosomes. The prospects for the breakdown of the genetic compo-
nent of a large number of complex traits that are vital to the health
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of the horse breed are of interest, which is important for improving
the diagnostic, prophylactic, and therapeutic approaches to horses
in order to study the multiplicity of such traits [4]. The horse genome
derby: racing from map to whole genome sequence 2008 Horse ge-
nome analysis has progressed rapidly over the last decade [5]. There
are already 4,000 markers on the genome map for all horse chromo-
somes, including the Y chromosome [3]. This map is currently used
by researchers around the world to identify genes associated with

various health traits in horses, including general health, disease im-

munity, fertility, athletic appearance, various phenotypic character-

istics, and more [6].

To study the genome profile of Karabakh and Dilbaz horse
breeds, to detect genetic markers and allele variations separately for
both Karabakh and Dilbaz horses. The implementation of the idea
requires several activities:

1. Selection and identification of phenotypically compatible
individuals of Karabakh and Dilbaz horses in Karabakh Equestrian
Complex and Dilbaz Equestrian Farm. Identification will be
carried out by microchips and operated by remote scanners;

2. Tissueorbloodsamplingwill be carried outfrom 2 phenotypically
horses for genome analysis;

3. The DNA will be isolated from the blood samples and will send
to the “Genomics England” Laboratory for genome sequencing;

4. A tissue and blood samples will be collected from 50 horses of

each breed population for Genotyping by sequencing analysis;
this will help to identify single nucleotide polymorphisms
specific to the Karabakh and Dilbaz genera and to determine
their relationship to phenotypic characteristics. DNA will be
isolated and send to the “Genomics England” Laboratory for
Genotyping by Sequencing analysis. This will allow to create a
catalog of single nucleotide polymorphisms (SNPs).

Sequencing of samples in the “Genomics England”;

Creating an electronic gene database based on this information;
Selection of suitable stallions and mares for mating;
Registration of newborns;

All processes will be conducted electronically. The built-in

database is attached to the file.

Expected result and practical important:

For the first time in the world, the genomes of Karabakh and Dilbaz
horses will be sequenced; for this purpose, the knowledge, and skills
of genetics specialists of Tabriz Agricultural University will be used.
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Genes or alleles that control bred-specific traits will be identified,
and a single nucleotide polymorphism catalog will be created;
Based on this information, genome-based selection work will
be carried out, which means saving 50 years of conventional
selection work (application of science to industry);

Genetic resources of Karabakh-Dilbaz horses will be determined
and their population and new genotypes will be studied during
selection and breeding process;

Registration and breeding of newborns will be based on the
genome data.
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AZORBAYCANDA BECORILON BORK BUGDA
SORTLARININ DUZADAVAMLILIQLA ILISIKLI SSR
MARKERLORLD SKRININQI

Torpaq soranlig1 diinyanin bir ¢ox 6lkalarinin arazisinda yayil-

mis, mahsul istehsalin1 azaldan asas ekoloji maneadir, taxminan 45
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milyon hektar suvarilan srazini shats edarsak, global iqlim dayisikliyi
va bir ¢ox suvarma tisullar1 naticesinda artacagi gozlenilir [2]. Du-
zun artiq migdari bitkilorde morfofizioloji, biokimyavi va molekul-
yar-genetik dayisikliklore sabab olur. Duz stresinin mahsuldarliga
zararli tasiri 6ziini bitkilarin bdylima siiratinin azalmasinda, repro-
duktiv inkisafin zaiflomasinda gosterir. Bitkilarin, xiisusila strateji
ahamiyyatli bugda bitkisinin duzadavamliligla ilisikli olan miixtalif
molekulyar markerlarls tadqiq olunmasi, duzadavaml ytiksak mah-
suldar genotiplarin miiayyan olunaraq seleksiya islarinda valideyn
formalar1 kimi istifadasini tovsiys etmak todqgigatin asas magsadidir.

Molekulyar markerlar xromosom iizarinds malum moévgeda
yerlasan c¢oxlu sayda allel formalar1 olan DNT ardicilliglaridir. Bit-
ki novlarinin, bitkilarin ayri-ayr1 xromosomlarinin ve ya xromosom
lizarinda spesifik lokuslarin miiayyen olunmasinda istifads olunur
[1]. Molekulyar markerlarin miixtalif tiplori mévcuddur ve siiratle
yeni metodlar islanib hazirlanir. Molekulyar markerlar homoziqot
(dominant marker) vo ya heteroziqot (ko-dominant marker) alamat-
larina gora tasnif olunur. Bitkilords genetik miixtaliflik iiciin an ¢ox
istifade olunan dominant markerlara: RAPD, DAF, iSSR vo AFLP, an
cox istifade olunan ko-dominant markerlara isa: RFLP, SSR, SCAR,
CAPS, EST, SNP va STS aiddir [1].

SSR markerlarinin digar marker sistemlarindan bir sira iistiin-
liikklari vardir. Bels ki, onlar genetik analizds an vacib hesab edilan
ylksak tokrarlanan ardicilliglar olub, genom boyu ¢oxlu sayda pay-
lanmislar. Onlardan istifadede matris DNT-nin ultra temiz olmasina
ehtiyac yoxdur. SSR markerlari yliksak polimorflugla segilirlar. SSR
markerlarinin hiper-dayiskan tabiati bir-birina olduqca yaxin olan
sortlar arasinda da ¢ox yiiksak allel dayisikliklari yaradir. Onlarin
digoar tstiinliiyti SSR polimorfizmlarinin kodominant tebiati ile bag-
lidir. Miixtalif eukariot bitki névlarinin genom ardicilliglar: daha ¢ox
sekvens olunduqdan sonra SSR markerlarinin biitiin névlerda ¢ox
oldugu ve genomlar boyunca yaxsi paylandiglar1 aydin olmusdur.
Bu sabablardan SSR markerlari digar marker sistemlarina nisbaton
daha cox tstiinliik qazanir.

Tandem takrarlar 3 qrupa boliniir: 1) 2-6 n.c. motivlarden
ibarat mikrosatellit DNT; 2) 6-100 n.c. motivlarden ibarat minisatel-
lit DNT; 3) 100-400 n.c. motivlardan ibarat satellit DNT.

Mikrosatellitlor vo ya sada tandem takrarlar (SSR) populyasiya
genetikasinda, genom xaritalonmasinda, marker asasli segmadas [3],
taksonomik arasdirmada va digar genis miqyaslh tedqigatlarda ytiik-
sak effektiv molekulyar markerlardandir.
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Tadqgiqat zamani GenBankdan 19 bark bugda bitkisindan xro-
mosom DNT-si ayrilmis, onlarin qatilifl ve temizlik deracasi spekt-
rofotometrls tayin olunduqgdan sonra, genom DNT-lari steril su ila
20 pkq/pkl olmaqgla durulasdirilmis ve duzadavamliligla ilisikli olan
gwm312 vo wmc170 SSR markerlari ilo bugda genotiplarinin duza-
davamliliginin genetik potensiali polimeraza zancir reaksiyasi (PZR)
metodu ile yoxlanmisdir. Tadqiqatlarin naticasinda qeyd olunan allel
Barakotli-95, Qarabag, Sarq, Siraslan-23 ve Qirmizi bugdada amplifi-
kasiya olunmusdur. Hom da Barakatli-95 va Qarabag sortlarinda yal-
niz dominant B alleli, diger 3 bugdada ise ham dominant ve ham da
resessiv allellar miisahids olunmusdur. wmc170 markerinin komayi
ilo amplifikasiya olunan allellora gore do miixtsliflik miisahids olun-
mus, gozlanilan 200 n.c.-dan ibarat olan fragment yuxarida qeyd
olunan niimunalarda sintez olunmusdur.

Belolikls, duzadavamliligla ilisikli olan molekulyar markerlar-
dan istifade etmakla GenBankda toplanmis bugda genotip, sort va
xotlarin duzadavamliliq potensialinin skriningini aparmagq olar.
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NOVDAXILI BIRINCI NOSIL (F,) BORK BUGDA
HIBRIDLORINDO BOY 9LAMOTLIRININ
IRSI OTURULMBOSININ TODQIQI

Malumdur ki, diinyada bag veran global iglim dayisikliyi mév-
cud bugda sortlarinin mahsuldarliginin azalmasina sabab olur. Bu
problemi gisman aradan qaldirmaq magqsadi ilo stress amillarina
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gars1i davamly, ekoloji adaptiv, mahsuldar va yiiksak dan keyfiyyatina
malik, yeni bugda sortlarinin yaradilmasi aktualdir.

ddabiyyat malumatina va apardigimiz tadqiqata asasan qeyd
eda bilarik ki, kompleks miisbat alamatlore malik genotiplarden
hibridlasmads istifade etmakls yliksok mahsuldarhiga va keyfiyyata
malik yeni plastik sortlarin alinmasina nail olmaq miimkiindiir. Bu
magsadle apardigimiz tadgiqat isleri 2020-ci ilde Okingilik ETI-
nin Abseron Yardimg¢i Tacriiba Tasarriifatinin sahasinde suvarma
soraitinds, PQ- F - PJ sxemi ilo yerina yetirilmisdir. Tocriibanin
salafi paxlali bitkilar olmusdur.

Vegetasiya dovriinde miivafiq metodoloji gostoerislor asasinda
fenoloji miisahidalar aparilmis, siinbtilloma ve mum yetismanin bas-
langicinda tadqiq edilon bark bugda niimunalarinds yekun giymat-
londirmalar vo segcmalar yerina yetirilmisdir [1]. Todqgigatin materiali
kimi bir sira morfoloji slamatlarina gora bir-birindan farglanan yerli
(Barakatli-95, Qarabag, Qaraqil¢ig-2, 9linca-84 va s.) va xarici mansali
(Zatino (Fransa), 40" IFWDON (2016-2017) Bicrederaa 1//ossl 1//stj
5/3/Ammar8 (ICARDA), 39*IDYT (2015-2016) P11, N10 (CIMMYT))
bark bugda genotiplarinin hibridlasmasi asasinda alinmis 18 birinci
nasil (F,) hibridinds struktur elementlari, o climledan boy gostaricilari
valideyn formalari ile miiqayisali sekilda dyranilmisdir (Cadval 1).

Birinci nasil hibridlerinds (F,) kemiyyat slamatlarinds hagiqgi hete-
rozis D.S.0marova gora, irsiyyatin nasla otiiriilmasi (fenotipik dominant-
liq daracasi) S.M.Beil vo R.E.Atkins formulasi ilo hesablanmisdir [2, 3].

Cadval 1
Bark bugdanin birinci nasil (F,) hibridlarinds bitkinin
boyunun irsan nasla kegmasina gora farqlonan kombinasiyalar

Bitkinin boyu, sm

s/s Kombinasiyalar h
Q a8 F, /hhaq% P

1 2 3| 4 |5 |6 |7
VirbasT50  S9DVT (20T5-206) [ 9.0 [ 77,4 o3 [+3,33 [+1,47

P11

A

$|1r?sla;1 23 x 39"DYT (2015-2016) 98,6 | 77.4 100,3[+1.72 |+1.16
Barakatli 95 x 40™ [FWDON (2016-
3 2017) Bicrederaa 1//ossl 1//stj 5/3/ 85,3 | 95,0 99,3 [+4,56 [+1,85
mmar 8

4 Mirbasir-50 x Zatino 90,0 | 70,2 94,4 +4,88 |+1,44
5 Qaraqilgig-2 x 16w.Durum Entri 63 85,5 | 85,0 [93,6 [+9,47 [+28,0
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1l -

Carabag x S9TDYT (201520100 1 90,0 | 77,4 [04,0 [+4.44 [+1,63
Borokatli 95 x 16w.Durum Entri 63 | 85,3 | 85,0 95,0 [+11,3 [+49,5
Uran x 399DYT (2015-2016) P11,

NEE 956 | 77,4 97,0 |+1,46 [+1,15
©lince-84 x Zatino 95,2 | 70,2 98,5 [+3,46 [+1,26
Slince-84 % 40" [FWDON (2076-
10 2017) Bicrederaa 1//oss| 1//stj 5/3/ | 95,2 | 95,0 [100,2}+5.25 [+51,0

O [N

mmar 8
11 Siraslan-23 x 16w.Durum Entri 63 98,6 | 85,0 [101,6(+3,04 |+1,44
12 Vlqar x Zatino 98,9 | 70,2 |102,51+3,64 |+1,27

13  |Qarabag x ©lince-84 x Qaraqilgig-2 | 95,0 | 90,0 99,0 [+4,21 (+2,60
Qaraqilcig-2 x 40" [FWDON (20716-
14 [2017) Bicrederaa 1//ossl 1//stj 5/3/ 90,0 | 95,0 95,7 [+0,73 [+1,28

mmar 8
uqar x 40" [FWDON (2016-2017)

'S |Bicrederaa 1//ossl 1//stj 5/3/Ammar g | 982 | 950 [100,81+1,92 1+1,95
16 |Borokatli-95 x Zatino 853 | 70,2 [87.6 [+2,69 [+1,30
17 lQaraqilcig-2 x Zatino 90,0 | 70,2 [81.6 233 |+0,15

Mirbasir-50 x 407 [FWDON (2016-
18  [2017) Bicrederaa 1//ossl| 1//stj 5/3/ 90,0 | 95,0 92,0 3,15 0,20

Qeyd: hmg)argominanthq yoxdur; h =1 tam dominanthq; h >1 yuksak
dominantlg; 0,5<hp<1 gisman dominanthiq; -0,5<hp<0,5 araflq irsiyyat;
hp<-1 depressiya.

Tadqigat zamani miiayyan olunmusdur ki, hibridloasmada isti-
rak edan valideyn formalarinda bitkinin boyu 70,2 - 98,9 sm oldugu
halda, hibrid kombinasiyalarda bu gostarici 81,6 - 102,5 sm arasinda
dayismisdir. Cedvelden goriindiyt kimi, mixtslif birinci nasil (F,)
hibrid kombinasiyalarda bitkilarin boy gostaricilari aksar hallarda
yliksak olmusdur. Bitkinin boyuna gora 2019-2020-ci tedqgiqatilinda
birinci nasil (F,) hibridlerinds aparilan analizlarin tahlili gésterdi ki,
oksar (88,8%) kombinasiyalarda yliksak dominanthq, 5,5%-do ara-
liq irsiyyat, 5,7%-da depressiya, 88,8%-da heterozis miisahidas edil-
mis, 11,2%-ds isa heterozis izlonilmamisdir. Bu gostariciys gora Qa-
raqil¢ig-2 x 16w.Durum Entri 63 (hhaq =+9,47; h =+28,0); 9linco-84
x 40" JFWDON (2016-2017) Bicrederaa 1//ossf 1//stj 5/3/Ammar
8 (h,  =+5,25; hp =+51,0); Barakatli-95 x 16w.Durum Entri 63 [hhaq
=+11,3; hlD =+49,5) kombinasiyalarinda yiiksek dominantliq ve he-
terozis, Qaraqilgig-2 x Zatino (hhaCl =-9,33; hp =+0,15), Mirbasir-50
x 40" [IFWDON (2016-2017) Bicrederaa 1//ossl 1//stj 5/3/Ammar
8 (hhaq =-3,15; hp =-0,20) kombinasiyalarinda isa manfi heterozis va
gisman dominantliq miisahidas edilmisdir.
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KRON XO9STOLIYININ iL-10 GENI iL9 9LAQOSI

Kron xastaliyi agizdan anusa gadar tasir eda bilacok hazm sis-
temi xastaliyidir. Xastalikde immun sistemi, genetik faktorlar vo at-
raf miihit faktorlar1 aparici rol oynayir. Genetik cohatdan hassas olan
saxslarde luminal mikrofloranin bilinmaysn komponentlara qarsi
immun va iltihab kaskadinin dayisdirilmasi va xroniki aktivasiyasi
asas rol oynayir. Kron xastaliyinin yaranmasinda ¢oxlu sayda genle-
rin mutasiyalar istirak edir. IRGM, ATG16L1, NOD2, IL-23R, IL-22,
MUC2, sitotoksiki T limfositi ilo alaqgali 4-CTLA-4 ziilali, D vitamini
reseptoru - VDR, interlektin - ITLN1, LRRKZ, i1-10 kodlayan genls-
rinda bas veran mutasiyalar Kron xastaliyi ilo alagalondirilmisdir [3].

Zilal tabiatli immunoloji mediatorlar olan sitokinlar 8-80 kDa
molekul ¢akisindadir. Sitokinlar aktivlesdirilmis immun hiiceyrals-
ri torofindan sintez olunur vo hiiceyralorarasi garsiligh alagenin
yaranmasinda asas rol oynayir. Sitokinlarin autokrin va parakrin
tasirlari vardir. Autokrin tasir zamani sitokinlarin sintez etdiyi mah-
sullar 6zlarins, parakrin tasir zamani ise yaxinligdak: hiiceyrsalara
tasir gostorir. Sitokinlarin interleykinlar, interferonlar, sis nekrozu
faktorlari, koloniya stimulyasiyaedici faktorlar, hemokinlar qruplari
vardir. Bir ¢ox halda sitokinlarin bioloji effektliliyi onlarin birgs foa-
liyyatlorinin naticasi kimi meydana ¢ixir. Buna sabab bir sitokinin
miixtalif hiiceyralara miixtalif tasirlar gostara bilmasi va ya miixtalif
sitokinlarin oxsar aktivliys malik olmasi ola bilar [1].

Sitokinlar ailesine aid olan molekullardan biri da interleykin
10-dur (IL-10). IL-10 ilk dafo antigen taqdim edan hiiceyralarda si-
tokin istehsalini inhiba edon CD4+Th2 hiiceyralari torafinden sintez
olunan sitokin kimi miisyyan olunmusdur. IL-10 B- va T-limfositla-
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ri, makrofaqlar, monositlar, dendrit hiiceyralari ve mast hiiceyralari
daxil olmagla miixtalif hiiceyra novlari terafinden istehsal olunur.
insanda IL-10 geni I xromosomda 1g32 lokusunda yerlasir vo 5 ek-
zondan tagkil olunmusdur. Genin kodladigi protein 37 kDa kiitlali 160
amin tursu monomerindan ibarat homodimerdir. iL-10 pluripotent si-
tokindir ve insanin immun cavabinda an vacib antiinflamatuar sitokin
hesab oluna bilar. iL-10 molekulu immunitet hiiceyralorina, adaptiv
immun sistemina tosir edon miixtalif immunitet hiiceyralarinin isina
tasir gostara bilir. Bu molekul iltihab aleyhina vasitacilarin istehsalini
artirdig1 halda, iltihab aleyhins vasitaci istehsalini inhiba edir. IL-10 B
limfositlari sathinda MHC II sinif molekullarinin ekspressiyasini yiik-
sok saviyyada tenzimlayir ve hamg¢inin immunoqlobulinlarin (IgM,
IgA va IgG) sintezini artiraraq, immunostimulyator tasiri gostarir [2].

IL-10-nun mahv edilmis iltihab aleyhina sitokinlarin bir coxu-
nun aktivlesdirdiyi B hiiceyralorin niive faktoru kappa isiq zanciri
nin tenzimloanmamasi iltihabi bagirsaq xastsliklorinde istirak edir.
Miiayyan olunmusdur ki, IL-10 iltihabi bagirsaq xastaliklarinin akti-
vasiyasini bloklaya vo NF-kB p65/p50 heterodimerinin ntive lokali-
zasiyasini birbasa inhiba eda bilir [2].

IL-10 signal verarkan IL-10 homodimeri tetramer reseptoru IL-
10R kompleksina baglanir. iL-10R 2 iL-10R alfa vo IL-10R beta zan-
cirlarindan ibaratdir. IL-10-nun bazal saviyyslari digar sitokinlarin
istehsalini modulyasiya edir ve bu sababdan dolay1 yaranan kic¢ik dayi-
sikliklar sitokin sabakasina tasir eda ve bu yolla iltihab tasiri gostara
bilar. Bu, IL-10 promotorunda -592, -819, -1082 pozisiyalarindaki SNP-
lor ilo slagalendirilir. Polimorfizmlor C-592A (rs1800872), C-819T
(rs1800871) vo G-1082A (rs1800896) genis tadqiq olunmusdur. Bu
polimorfizmlar Kron xastsliyinin inkisafinda miihiim rol oynayir [2].
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GEN SEKVENSI iLO DNT PROFILINQIN MUQAYIS9Si

Gen sekvensi bir genin nukleotid ardicilligini tayin etmak ti¢iin
istifads olunan tsuldur (Sakil 1). Genlarin siralanma gabiliyyatina
gora bir nukleotid saviyyasinds bir gen haqqinda malumati ortaya
cixarmaq gen hagqinda an atrafli malumati alds etmaya kdmak edir.
Belalikls, bu, agiq oxunma ¢ar¢ivasi va promotor kimi tenzimlama
ardiciligr da daxil olmagla bir genin miixtalif elementlarinin ardi-
cilligin1 miiayyanlasdirmaya kodmak eds bilar. Gen sekvensi, baslica
olaragq, iki metodla - Senger sekvensi va Yeni Nasil Sekvensi ilo haya-
ta kecirilir.

p-HppppPpProO-HOoPoPPOocOO-H-H00-4D

—
=
=

GCAT

Sakil 1. Gen sékvensi

Genlarin sekvensindan alds edilon malumat genlarin nukleotid
ardicilligindaki mutasiyalarin miisyyanlasdirilmasi tigiin vacibdir va bu
da mutant genlari miiayyan edir. Bundan alavs, allellori miiayyanlasdirir.

DNT profilinqg zamani miixtalif DNT markerlarindan istifads olu-
nur. Bunlardan biri, asasen, xromosomun sentromer bolgalarinda rast
golinan, qisa tandem tokrarlar (STR) adlanan takrarlanan element-
larin miixtalifliyini agkarlamaga imkan verir. STR analizi - niive DNT-
nin xiisusi sahalarinin tadqiqina asaslanir. STR mono-, di-, tri-, tetra-,
penta- vo ya heksa- nukleotiddan ibarat olan (takrarlanan vahid 2-6
nukleotiddan ibaratdir) DNT-nin tokrarlanan ardicilliglaridir. Onlarin
genomdaki tekrarlanma say1 forddan asilidir. Miixtslif genotiplards as-
karlanan STR allellarinin profili fordlari tam daqiq miiayyan etmaya
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imkan verir. Bu hesabla, miiayyan bir lokusdaki takrar sayin1 miigayisa
edarak, saxslorin miiayyanlasdirilmasi miimkiin olur. Bu sababdan,
DNT profiling sexslarin miiayyan edilmasinda vacibdir (Sakil 2).

Sakil 2. Fardlar arasinda STR dayisikliyi

Gen sekvensi ilo DNT profiling arasindaki asas forq onlardan
gen sekvensinin bir genin nukleotid ardicilliginin miiayyan edilmasin-
da, DNT profilingin miiayyan bir fordin DNT-daki kicik dayisikliklarin
miiayyan edilmasinda tatbiq olunmasidir. Bundan slavs, gen sekvensi
genlar hagqinda malumati slde etmaya koémak edon metoddur, DNT
profiling ise soxslorin identifikasiyasina imkan veran iisuldur.

DNT profiling DNT sekvensdan daha siiratli ve ucuzdur, la-
kin daha az malumat verir. Nimunanin miiayyan bir forddan gal-
diyini 6yranmak tciin, hatta bir usagin atasini tanimagq iiciin DNT
ardiciligindan istifade eds bilarsiniz. DNT profiling, imumiyyatls,
mahkama ekspertizasinda niimunalari siibhalilarls uygunlasdirmagq
liclin istifada edilir.

DNT profiling voe DNT sekvensinda istifads edilon bazi tisullar
banzayir, lakin onlar arasinda miiayyan farqlar ds vardir. DNT pro-
filing zaman1 PZR va gel elektroforez texnikasindan istifadsa olunur,
bu da DNT parcalarini 6l¢iilerina gors ayiran bir metoddur. DNT sek-
vens zamani, aksing, bir DNT-nin nukleotid ardicilligini tayin etmak
ictin daha miirakkab iisullardan istifads edilir (Cadval 1).

Cadval 1
Gen sekvensi va DNT profilinqin mithiim xiisusiyyatlari

Gen sekvensi DNT profiling
DNT segmentinda nukleotidlarin
ardicilhdinin masyyanlasdiriimasi
prosesi

Saxslari miayyanlasdirdikda badan
toxumalarinin va ya mayelarin
nimunalarinden DNT-nin analizi
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Bir genin nukleotid ardicilligini Restriksiya fragmenti uzunlugu
ortaya qoyur polimorfizmi va gel elektroforezini
ahats edir

Fardi saxslari miayyanlogdirir

Yeni allellori va xasta genlori
musyyanlasdirir

Genlarin sekvensindan alds edilon malumat gen ardicilligin-
daki mutasiyalarin miiayyanlasdirilmasi liciin vacibdir ve naticada
mutant genlari vo allellari miiayyoanlasdirir.

Gen sekvensi va DNT profiling arasinda bazi oxsarliglar da vardir:
1. Gen sekvensiva DNT profilinq genomlar hagqinda malumat alda

etmaya komak edan iki név texnikadir;
2. Har iki texnika genis tatbiq sahasina malikdir.
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SARS-COV-2: N9 VAXT V9 NECO YARANIB?

Hazirki statistikaya asason, 142 milyondan ¢ox insanin yo-
luxdugu ve 3 milyondan ¢ox insanin 6liimiine sabab olmus SARS-
CoV-2 son 20 ilda insanlarin diigar oldugu 3-cii koronavirus noévidiir
(SARS-CoV, MERS-CoV va SARS-CoV-2). Tagriban 30 min nukleotid
uzunlugundan ibarat, 5'-kep (cap) va 3*-poli(A) quyruqlu tekzancirli
miisbat RNT genomuna malik olan koronaviruslar mamslilards va
quslarda bir sira xastaliklar toérada bilirlar. Bu ciir genom qurulusu
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naticasinda koronaviruslar sahib hiiceyrays daxil oldugdan sonra

digar mRNT-lar kimi birbasa translyasiya olunurlar. Naticada bu pro-

ses virusun organizmda siiratls yayilmasina sabab olur [3].

Yeni koronavirusun na vaxt ve neca yaranmasi haqqinda suala
insanin SARS-CoV-2 va SARS-CoV, yarasanin ve kalazin E, M, va N ziilal-
larini kodlasdiran DNT ve amin tursular1 arasindaki oxsarliglari miiqa-
yisa etmakls, hamginin onlarin xiisusiyyatlarini giymatlandirmakls,
gisman da olsa, cavab vermak miimkiindiir. Son tadqiqatlar gostarir
ki, SARS-CoV-2 va onun kimi digar viruslar insana yarasalardan deyil,
boytiik ehtimalla kalaz névlarindan (pangolin) 6tiiriilmiis ola bilar [7].

SARS-CoV-2 genomu 4 asas qurulus ziilalini - “siinbiil” (spike;
S), membran (M), ortiik (envelope, E) va nukleokapsid (N) polipep-
tidlerini, hamginin 3-ximotripsine oxsar proteaza, papaina oxsar
proteaza vo RNT-dan asili RNT polimerazani kodlasdirir [4].

SARS-CoV-2 virusunun sahib hiiceyroyo daxil olmasi onun S
ziilali (~150 kDa) ile insan hiiceyralarinin sathinda yerlasan tabii
reseptor - anqiotenzini ¢eviran ferment (ACE2) arasinda qarsiligh
alagasi naticasinda bas verir. Kicik ol¢ilil E ziilah isa (~8-12 kDa)
virionlarda az miqdarda askar olunur, insan va heyvanlarin miixtalif
koronaviruslarinda yiiksak (*90%) konservativliyi ile saciyyslonir.

Miihiim koronavirus antigeni olan N ziilali (~49.5 kDa) genom
RNT-nin membran/ortiik daxilinds taskilinds va virus hissaciyinin hii-
ceyradan azad olunmasinda mithiim rol oynayir. SARS-CoV-2 va SARS-
CoV viruslarinda N ziilal ardicilhiglar1 texminan 90% oxsarliq gostorir.
Bu ziilal agciyarlarin iltihabini téradir [6]. S ziilalina gors insanin SARs-
CoV-2 virusuna an yaxin kalaz CoV-udur. Bels ki, SARS-CoV-2 ils kaloz
koronavirusu arasinda bitiin ziilal tizra oxsarliq texminan 93% oldugu
halda, SARS-CoV va yarasa CoV-u ila bu gostarici 75-76%-dir [2].

Cari tadqiqatda tatbiq olunan mithiim metodlar:

(1) BLAST kompiiter proqrami: nukleotid va ziilal ardicilliqla-
rinin ciit-clit miiqayisa edir ve onlarda lokal oxsar nahiysla-
rin axtarigini hayata kegirir [1].

(2) Clustal Omega kompiiter proqrami: 2-dan ¢ox nukleotid va zii-
lal ardicilhglarinin goxtarafli diizlenmasini ve hamin diizlan-
ma asasinda filogenetik agacin qurulmasini hayata kegirir [5].

(3)MUTAN-2 kompiiter proqgram (I.Sahmuradov, ¢cap olunma-
y1b): miixtslif viruslarin KDA/ziilal ardicilliglar: arasindaki
eyni nukleotidlor/amin tursulari, sinonimik avazetmsalar,
geyr-sinonimik avazetmoalar va insersiya/delesiyalar (In-
del) lizro statistik gostaricilari miiayyanlasdirir.
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Insanin SARS-CoV-2 va SARS-CoV, kalaz va yarasanin korona-
viruslarinin M va N qurulus ziilallarinin amin tursu ardicilliglarinin
miiqayisasine asason askar edilmisdir ki, insan vo kaloz koronavi-
ruslarinin M va N ziilallar1 bir-birine daha ¢ox oxsardir. Digar taraf-
don, yarasa koronaviruslarinin M va N ziilallarinin insan vo ksalaz
koronaviruslarinin miivafiq ziilallari ila oxsarliq daracalarinda aha-
miyyatli bir forq miisahide edilmir. Bu fakt1 nazars alaraq, sonraki
arasdirmalarda yarasadan yalniz Rp3 stami gottiriilmiisdir.

M va N ziilallarinda sinonimik va geyr-sinonimik avazetma
daracalarinin miiqayisasi naticasinda (Sakil 1) askar olunmusdur ki:
1) SARS-CoV-2 va kalaz CoV-u viruslarinin M ziilallarindaki 53 ava-
zetmadan 49-u (92.45%) sinonimikdir; 2) SARS-CoV-2 ilo SARS-CoV,
SARS-CoV il yarasa CoV-u arasindaki miiqayisalards bu nisbat aha-
miyyatli deracada asagi olmusdur (miivafiq suratds, 57/80, 71,25%);
59/82, 71,95%); N ziilah tizra bu gostaricilar bels olmusdur: 66/92
(71.74%), 81/124 (65.32%) vo 83/128 (64.84%).

100

90 -

80 -
m Sars-Cov-2 vs Kalaz CoV

70 4 SARS-CoV-2 vs SARS CoV

B SARS CoV-2 vs Yarasa CoV

60 -

50 4

40

30 4

idt Sin Qeyri-Sin idt Sin Qeyri-Sin

Mzilah | [ Nazilah |

Sokil 1. insanin SARS-CoV, kalaz va yarasanin CoV viruslarinin M va N ziilal-
larii kodlasdiran DNT ardicilliglarinda eynilikler, sinonimik avezetmalar
va geyri-sinonimik avazetmalar lizra viruslararasi forqlerin qrafik tasviri;
Idt - eyniliklor (eyni kodonlar), Sin - sinonimik mutasiyalar (ous mutati-
ons), Qeyri-Sin - geyri-sinonimik mutasiyalari ifads edir.

218



ddabiyyat

1. Altschul S.F, Madden T.L., Schaffer A.A., Zhang ]., Zhang Z., Miller W,
Lipman D.]. Gapped BLAST and PSI-BLAST: a new generation of protein
database search programs. Nucleic Acids Research, 1997, v. 25, Ne17, p.
3389-3402. doi: 10.1093 /nar/25.17.3389

2. GasimovK.G., Samadova T.A., Abasova F.K., Shahmuradov [.A. Comparative stud-
ies on E, M and N structural proteins of SARS-CoV, SARS-CoV-2, pangolin CoV
and bat CoB. Journal of Life Sciences and Biomedicine, 2020, v. 2, Ne2, p. 58-68.

3. Hu B, Ge X,, Wang L.-F, Shi Z. Bat origin of human coronaviruses. Vi-
rology Journal, 2015, v. 12, article number: 221, p. 1-10. doi: 10.1186/
s12985-015-0422-1.

4. HuangY, Yang C., Xu X.-F, Xum W, Liu S.-W. Structural and functional
properties of SARS-CoV-2 spike protein: potential antivirus drug devel-
opment for COVID-19. Acta Pharmacologica Sinica, 2020, v. 41, N9, p.
1141-1149. doi:10.1038/s41401-020-0485-4.

5. Sievers F, Higgins D.G. Clustal Omega, accurate alignment of very large
numbers of sequences. Methods in Molecular Biology, 2014, v. 1079, p.
105-116, doi: 10.1007/978-1-62703-646-7_6

6. Yan X, Hao Q. Mu Y, Timani KA., Ye L., Zhu Y,, Wu ]. Nucleocapsid
protein of SARS-CoV activates the expression of cyclooxygenase-2 by
binding directly to regulatory elements for nuclear factor-kappa B and
CCAAT /enhancer binding protein. International Journal of Biochemis-
try & Cell Biology, 2006, v. 38, N28, p. 1417-1428. doi: 10.1016/j.bio-
cel.2006.02.003

7. Zhang T, Wu Q,, Zhang Z. Probable pangolin origin of SARS-CoV-2 asso-
ciated with the COVID-19 outbreak. Current Biology, 2020, v. 30, N27, p.
1346-1351. doi: 10.1016/j.cub.2020.03.022.

dliyeva G.N., Mammadova Z.9.

AMEA Dendrologiya Institutu, Azarbaycan

Riistamova S.M.

AMEA Molekulyar Biologiya va Biotexnologiyalar Institutu, Azarbaycan
Ocaqi C.M.

Xazar Universiteti, Azarbaycan

AZORBAYCANIN BIZi PALID NOVLORININ MOLEKULYAR
IDENTIFIKASIYASI

Palid (Quercus L.) Simal yarimkiirasinin an qiymatli agac cins-
larindan biridir va Azarbaycan mesalarinin asas kiitlasini tagkil edir
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[3, seh. 129-147]. Azarbaycanin zangin mesa resurslarinin qorunub
saxlanilmasi istigamatinda palid cinsinin biomiixtalifliyinin 6yrenil-
moasi, populyasiyadaxili ve populyasiyalararasi miiqayisali tadgiqat-
larin aparilmasi labiiddiir. Bu baximdan 6lkemizdas ilk dafe olaraq
palidlar tizerinda molekulyar-genetik saviyyads tadqiqat isi aparil-
misdir. Taqdim olunan tezis bu isin bir hissasini 6ziinda aks etdirir.

B.e.a. Il asrdo Aristotel torafindon asasi qoyulan bitki siste-
matikasi morfoloji alamatlara asaslanir. Belo ananavi yanasmalar
bu giin da bazi dayisikliklarls istifade olunur. Ancaq morfoloji ma-
lumatlar név sorhadloerini miiayyen etmak li¢lin kifayot deyildir
[5, sah. 113-130]. Sistematikada yaranan bu ciir problemlari hall
etmak Uglin sitogenetik tadgiqatlardan, miixtalif biokimyavi iden-
tifikasiyaedici fermentativ analizlardan istifads edilir. Sistematik
problemlarin hallinds an son yeniliklor DNT markerlar vasitasi ila
genotipin bilavasite ve ya dolay1 yolla identifikasiyasidir. Bela gene-
tik tadqgiqatlar sistematik problemlarin halli istiqgamatinda yiiksak
perspektivliya malikdir [5, soh. 113-130]. Bu analizlarin asasini Po-
limeraza Zancirvari Reaksiyasi (PZR) taskil edir. RAPD (RAPD - tasa-
diifi amplifikasiya olunmus DNT fragmenti) markerloari do PZR asas-
It DNT markerlaridir. RAPD marker texnologiyasi diinyadaki bir ¢ox
bitki novlarinin sistematik problemlarinin hallinds ugurla istifada
olunur [2, soh. 2445-2452].

Tadgiqgat isinin yerina yetirilmasi ticiin palid cinsina aid 5 nov-
dan (Q. castaneifolia C.A.Mey., Quercus robur subsp. pedunculiflora
(K.Koch) Menitsky, Quercus petraea subsp. iberica M. Bieb, Quercus
macranthera subsp. macranthera Fisch. & Mey.ex Hohen. va Q. ilex
L.) istifads edilmisdir. Niiva DNT-nin ekstraksiyasi ti¢lin har agacdan
3-5 yarpagq toplanilmis, derhal maye azotda dondurularaq, -80°C so-
yuducuda yerlasdirilmisdir.

Tadqigatlar AMEA-nin Molekulyar Biologiya ve Biotexno-
logiyalar Institutunun Bioadaptasiya laboratoriyasinda aparilmisdir.
Yarpaqglardan CTAB metodu ila DNT ekstraksiya edilmis [4, sah. 4321-
4325], ULTROSPEC 3300 PRO (“AMERSHAM”, USA) spektrofotometr
vasitasi ila qatilig1 va keyfiyyati tayin olundugdan sonra PZR reaksiya-
sinin aparilmasi ticiin 50 nq/pl qatiliga gadar durulasdirilmisdir. PZR
reaksiyas1 10x PZR buferi, 50 mM MgCl,, 10 mM dNTP, 10 uM praymer,
0.2 vahid Tag-polimerazadan ibarat 20ul malul va 5 ul 20 nq/ul DNT-
dan ibarat olmagqla, imumilikds 25 pl hacmda aparilmisdir. Reaksiya
«Applied Biosystems 2720 Thermal Cycler» (Singapore) masininda
asagidaki ardicilligla hayata kegirilmisdir: denaturasiya - 3 daq. 942C;
35 tsikl: 30 san. 94 °C, 40 san. 40°C, 1.3 daq. 72°C; son inkubasiya

220



morhslasi 15 daq. 72°C [1, s8h.10291-10296]. Istifads edilmis pray-
merlarin nukleotid ardicilligl cadval 1-da 6z aksini tapmisdir.

Cadval 1
Tadqiqat isinda istifads edilmis praymerlarin nukleotid ardicillig

Praymer Nukleotid arardicillig: C+G (%)
OPB-01 5"-GTTTCGCTCC-3’ 60
OPB-02 5-TGATCCCTGG-3’ 60
OPB-03 5-CATCCCCCTG-3’ 70
OPB-04 5-GGACTGGAGT-3" 60
OPB-05 5"-TGCGCCCTTC-3’ 70
OPD-05 5"-TGAGCGGACA-3’ 60
OPD-08 5’-GTGTGCCCCA-3’ 70
OPD-11 5"-AGCGCCATTG-3’ 60
OPA-03 5"-AGTCAGCCAC-3’ 60
OPA-04 5-AATCGGGCTG-3’ 60

Amplifikasiya mahsullar1 1.5%-1i agaroza gellarinde 2 saat
miiddatinda elektroforetik analiz edilmisdir (HR-2025-High Reso-
lution («IBI SCIENTIFIC», USA). Gelda DNT fragmentlarin vizualize
olunmasi Gel Documentation System UVITEK vasitasilo hayata
kecirilmisdir. Amplifikasiya olunmus fragmentlorin o6l¢iisiini
miiayyan etmak liclin 100-3000 n.c. DNT ladderindan istifada
edilmisdir. Daha sonra alinmis naticalor SPSS ve PowerMarker
kompiiter programlari vasitasile analiz edilmisdir.

Amplifikasiya olunmus bazi RAPD spektrlari yalniz miiayyan
novlards miisahida olunmusdur, naticeda bela RAPD praymerlari bu
novlarin identifikasiyasinda spesifik marker kimi istifada edils bilar.
Todgiqgat isinds istifads olunmus 10 praymerin amplifikasiya mah-
sullar1 arasinda 22 RAPD fragmenti tadqiq olunan novlar ti¢iin iden-
tifikasiyaedici nukleotid ardicilliina malik olmusdur. Lakin OPB-04
va OPD-08 praymerlari ila cari tadqiqatda heg¢ bir név t¢iin spese-
fik fragment miiayyan edilmamisdir. OPD-11 praymeri vasitasi ilo 3
palid néviinda maksimal unikal 5 fragment askar edilmisdir. Biitiin
palid novlsrinde miiayyan edilmis nov ligiin spesifik fragmentlar
haqqinda atrafli malumat codval 2-da verilmisdir.

Cadval 2
Tadqiq edilan har bir palid névii iiciin spesifik RAPD
markerlari
Spekir  Olgu .
Praymer némrasi  (n.c.) Nov
OPA-03 4 1200 Quercus macranthera subsp. macranthera
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OPA-04

OBP-01

OPB-02
OPB-03

OPB-05
OPD-05

OPD-11

ONWKHOUWNRANRETSIORANNO WO

-
o w

650
950
750
500
2500
700
600
350
450
1500
950
450
2500
1500
550
450
2000
950
750
450
350

Quercus macranthera subsp. macranthera
Q. castaneifolia C.A.Mey.

Q. castaneifolia C.A.Mey.

Quercus petraea subsp. iberica

Quercus macranthera subsp. macranthera
Quercus robur subsp. pedunculiflora
Quercus robur subsp. pedunculiflora

Q. ilex L.

Quercus petraea subsp. iberica

Q. castaneifolia C.A.Mey.

Q. ilex L.

Quercus macranthera subsp. macranthera
Quercus petraea subsp. iberica

Q. castaneifolia C.A.Mey.

Quercus petraea subsp. iberica

Quercus macranthera subsp. macranthera
Quercus robur subsp. pedunculiflora
Quercus petraea subsp. iberica

Quercus macranthera subsp. macranthera
Quercus petraea subsp. iberica

Quercus robur subsp. pedunculiflora

Belolikls, cari tadqgigatin naticalori RAPD markerlarinin pahd
populyasiyalarinin genetik strukturunun ve noévlsrin molekulyar
identifikasiyasinda effektiv marker texnologiyasi oldugunu stibut
edir va onlardan palid névlarinin molekulyar-genetik analizinds is-
tifadani tovsiys etmays imkan verir.
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INSAN, B9Zi HEYVAN VO ALI BITKILORD® MUMKUN XiMER
RNT-LORIN GENOM MiQYASINDA AXTARISI

Eyni istiqamatli (Quyrug-Bas, Q-B; S$akil 1) qonsu genlar
bir-birina ¢ox yaxin (bir ne¢a yliz nukleotid ciitii moasafasinda)
yerlasarsa, yaxud gismen kosisorsa, onlarin birgs transkripsiyasi
va splaysingi naticasinde hamin genlari tam, yaxud gisman ahata
edsn ximer transkriptlar (RNT-lar) térana bilar. Transkripsiya ila
induksiya olunan Ximer (TiX) RNT-lor mRNT kimi translyasiya
olunarsa, ximer ziilallar da yarana bilar. Demali, Q-B qonsu genlar
na gadar yaxin olarsa, bir o gadar béyiik ehtimalla onlarin TiX RNT-
larinin yarana bilacayini gézlamak olar.

Tadqigatin magsadi insan, bazi mamalilards ve ali bitkilarda
eyni istigamatli va yaxin qonsu gen ciitlarini genom miqyasinda
miiayyanlasdirmak ve hamin genomlarin transkripsiya ile induksiya
olunan ximer RNT-lorinin téreanma potensialin1 miigayisali suratda
giymatlandirmak olmusdur.

Gen A GenB

(@

GenB

Seni ﬁ

(o)

$akil 1. Yaxin qonsu, yaxud gisman kasisan Q-B genlarin birge
transkripsiyasi TiX transkriptlar térada bilor.

Ximer RNT-lor mixtelif genlarin nukleotid ardicilliglari
asasinda yaranan transkriptlardir [6]. Parra ve hamkarlarinin [5]
kompliter va tacriibi analize asaslanan hesablamalarina gors, insan
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genomunda tandem gen ciitlarinin 4-5%-i ximer ziilal kodlasdiran
Umumi bir mRNT ardicilligina transkripsiya oluna biler. Bundan
basqa, transkripsiya ile induksiya olunan ximerlilik va retropozisiya
eukariotlarda yeni funksional bitisik genlar dogura biler [1, 4,
5]. Transkripsiya ilo induksiya olunan ximerlilik bitkilordo do
tapilmigdir. Bu yaxinlarda Muralla ve b. [3] malumat vermislar Kki,
Arabidopsisde qonsu BIO3 (AT5G57600) ve BIO1 (AT5G57590)
genlarinin dayanmadan transkripsiyasi ximer mRNT toéradir.
Arabidopsis thaliana bitkisinds FPA ziilali poliadenillosma saytlarinin
se¢imini tanzimlayen azsayli malum amillardan biridir [2].

Arabidopsis va diiyli genomlarinda potensial ximer RNT-lar
torada bilacak minlarla yaxin qonsu Q-B gen ciitlori moévcuddur.
Onlardan kasakotunda 100, diiytide ise 42 diiyti Q-B gen ciitii ti¢ciin
ximer mRNT(lar) sintez olunmasinin kDNT tasdiqi movcuddur.
Hamin ximer transkriptlarin analizi naticasinds ximer va ya ayri-
ayri zilallar kodlasdira bilacok 71 monosistron, 58 bisistron vo 4
trisistron mRNT askar olunmusdur [6].

Tadgiqgat li¢iin insan, 4 mamali heyvan va 6 ali bitkinin niive
genomu gotiirtilmiis, BLAST, T2Han, FGENESH kompiiter proqramlari
vasitasile analizi aparilmisdir. Sec¢ilmis har orqanizmin genomunun
xromosomlar ilizra annotasiyasi, yalmiz ziilal kodlagdiran genlar
nazara alinmagla, T2Han proqrami vasitasi ile analiz olunmus va (1)
biitiin Q-B gen ciitlori, (2) kasismayan Q-B gen ciitlari, (3) gismaen
kasisan gen Q-B clitlari, (4) biri tamamils digarinin daxilinds yerlagon
Q-B gen ciitlari miiayyanlasdirilmisdir. 9gar hansisa Q-B gen ciitlari
(a) gismon kasisirss, yaxud (b) kasismir vo onlar arasindaki masafa
300 nukleotid ciitiindan cox deyilsa, bela hesab olunur ki, hamin
Q-B ciitii TIX transkript térotmak potensialina malikdir. Bu analizin
yekun naticalori cadval 1-da verilmisdir.

Cadval 1
insan, 4 mamali orqanizm va 6 ali bitkinin genomlarinin Q-B
gen ciitlari iizra asas gostaricilari

Q-B genlar
Zilal d£300
genlori, Comi d£300 vo Qisman (Tam yaxud
- ami . - : :
comi koasismayan |kasison |kasison gisman
kasisan
IHomo sapiens 19559 | 9717 215 233 113 448
Macaca mulatta | 20985 | 10345 242 278 167 520
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\Pan troglodytes 21027 [10390 343 383 212 726

IMus musculus 21633 | 11276 263 181 85 444

Rattus =~ 22231 |11773| 327 268 177 595
orvegicus

Glycine max* 38494 | 19926 283 137 36 420

Medicago 19901 | 10495 116 1 1 117

truncatula

Populus 20000 | 10343 104 12 6 116

trichocarpa

Solanum 55055 | 10789 318 61 10 379
vcoper51cum

Vitis vinifera* 20005 | 10752 358 159 88 517

Zea mays* 30617 | 15452 436 211 91 647

Bu organizmlarin annotasiya olunmus ziilal genlarinin say1
cadvalda gostariloandan ¢oxdur. Lakin bir ¢ox genin 5’-TOR-u malum
olmadigindan, onlarin 5’-sarhadi, texminan da olsa, malum deyildir.
Hesablamalarda bela genlar nazars alinmayib. Analiz olunmus ge-
nomlarin har birinda Q-B gen ciitiiniin iimumi say1 texminan 9700-
19900, yaxin qonsu, yaxud gisman kasisan Q-B gen clitiiniin say1 tox-
minan 100-640 intervalinda dayisir. Yoni bu genomlarin har birinda
ximer transkript toratmak potensialli Q-B gen ciitii vardir. Xiisusan
do, gisman kasison gen ciitlorinin alternativ - ximer mRNT-lara
transkripsiya olunmasi labiiddiir. Digar terafden, 2 orqanizmda
(qgara yonca va qara qovaq) bels ciitlarin say1 digar novlarle miiga-
yisada bir nec¢a dafs az goriiniir. Bels ciddi forqin sabab(lar)i na ola
bilar? Fikrimizca, bu, an azi, asagidak: sabablarls bagli ola bilar:

(1) Hagigaten ds, hamin 2 névds TIX transkriptler az yaranir;

(2) Q-B qonsu genloari arasinda masafa 300 n.c.-dan ¢ox olanda
da ximer RNT-lar torana bilar.

(3) Bu genomlarin annotasiyalarinda genlarin sarhadlari (bas-
langic ve sonu) daqiq miiayyanlasdirilmamisdir. Bu halda
5’- va 3’-TORlan kodlasdiran alava (lakin muayyan edil-
mamis) ekzonlar mévcuddur ve hamin ekzonlar da nazara
alinsa, qonsu genlar arasinda masafe annotasiya olunan-
dan xeyli azdir.

Potensial ximer RNT-lar torads bilacak gen ciitlarinin
daxil oldugu DNT rayonlarinin FGENESH proqramui vasitasi ila
analizi gostarir ki, bu ximer transkriptlarin, an azi, bazilari xi-
mer zilallara translyasiya oluna bilar. Hazirda bu istigamatda
tadqiqat davam etdirilir.
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mHsap
- Mmul
mPtro
Mmus
= Rnor
= Gmax
- Mtru
=i
mslyc
=Win

= Zmay

d<o0 0<d <100 100<d < 200 200<d < 300

Sakil 2. 11 orqanizmds yaxin (d£300 nc) qonsu Q-B gen ciitlari arasinda
masafalorin paylanmasi. Burada Hsap - Homo sapiens, Mmul - Macaca mu-
latta, Ptro - Pan troglodytes, Mmus — Mus musculus, Rnor - Rattus norve-
gicus, Gmax - Glycine max, Mtru - Medicago truncatula, Ptri - Rattus norve-
gicus, Slyc - Solanum lycopersicum, Vvin - Vitis vinifera, Zmay - Zea mays,
d - ciit genlari arasinda masafani ifads edir.
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YUMSAQ BUGDANIN NOVDAXILI BIRINCI
NOSIL (F,) HIBRIDLORINDO BITKININ
BOYUNUN IRSON OTURULM®OSI

Yeni intensiv, biotik vo abiotik amillore davaml bugda sort-
larinin yaradilmasi ils taxilgiligda mahsuldarligin ve onun iqtisadi
samaraliyinin artirtlmasi aktual masalalardandir [1, sah. 291].

Bir sira tasarriifat shamiyyatli slamatlarina gora bir-birindan
farglenan sortlarin hibridlasmaya calb edilmasi va alinan hibridls-
rin valideyn formalarla miiqayisali sakilda 6yrenilmasi seleksiya isi-
nin asas istigamatidir.

ddoabiyyat malumatina gora kamiyyat gostaricilarinin irsan
ke¢masi miixtsalif xarakter dasiyir ve valideyn formalarin genetik xi-
susiyyatlari va becarma saraitindan asilidir [2, sah. 112].

Toadgiqat 2019-2020-ci vegetasiya ilinds 9kingilik Elmi-Tad-
gigat Institutunun Abseron Bélgs Tacriiba Tesarriifatinda suvarma
soraitinda hayata kegirilmisdir. Bir sira tosarriifat shamiyyatli slamat-
larina gora farglanan 9 yerli yumsaq bugda sortu (Mirbasir 128, Azas-
ri, Qobustan, Fatima, Qirmizi giil 1, Murov 2, 9sgaran, Matin va Onur)
arasinda aparilan resiprok carpazlasma naticasinde alinmis 24 kom-
binasiyada birinci nasil (F,) hibridlerinds bitkinin boyu slamati va-
lideyn formalarla miiqayisali 0yrenilarak, haqiqi heterozis vo domi-
nantliq daracasi miiayyan edilmisdir. Tadqiq edilan hibrid kombinasi-
yalarda irsiyyatin otiirtilmasi tizra dominantliq ve ytliksek dominant-
ligdan baslayaraq depressiyaya godor miixtaliflik askar edilmisdir.

Vegetasiya miiddatinda gabul edilmis metodikaya uygun olaraq
aqrotexniki qulluq islari va fenoloji miisahidalar aparilmisdir 3, sah. 43].

Birinci nasil hibridlerinds (F,) haqiqi heterozis D.S.Omarova
(1975) gora, dominantliq deracasi ise G.M.Beil vo R.E.Atkins (1965)
diisturu ile hesablanmisdir [4, 5].

Toadqiq edilon niimunalar bitkinin boyu slamatina gors yarim-
cirtdan (51,0-80,0 sm), orta boylu (81,0-110,0 sm) vo hiindiir boylu
(111,0-140,0 sm) sort ve kombinasiyalara aid olmuslar.

Toadgigat zamani hibridlasmadas istirak edan valideyn forma-
larda bitkinin boyu 75,5-91,5 sm araliginda dayismis, onlar yarim-
cirtdan ve orta boylu sortlar olmuslar. Yarimcirtdan genotiplara Fa-
tima (75,5 sm) ve Murov 2 (80,0 sm) sortlari, orta boylu genotiplara
Mirbasir 128 (85,0 sm), Azari (81,5 sm), Qobustan (88,0 sm), Qirmi-
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z1gil 1 (86,0 sm), 9sgaran (87,0 sm), Matin (91,5 sm) va Onur (85,0
sm) sortlari aiddir.

Hibrid kombinasiyalarda isa bitkinin boy gostaricisi 70,0-
111,0 sm araliginda dayismakla 29,17% kombinasiyada (7-ad.)
yarimcirtdanlig, 66,67% kombinasiyada (16-ad.) orta boylulug ve
4,16% kombinasiyada (1-ad.) hiindiir boylulug miisahida olunmus-
dur. Yarimcirtdanliq Onur x Murov 2 (72,0 sm), Onur x Azari (72,3
sm), Azari x Onur (70,5 sm) va s. kombinasiyalarda, orta boyluluq
Murov 2 x Onur (95,6 sm), Qobustan x Onur (97,5 sm), Onur x Qirmi-
z1giil 1 (96,7 sm) vo s. kombinasiyalarda, hiindiir boyluluq ise 9sge-
ran x Qobustan (111,0 sm) hibridinds qeyda alinmisdir.

Bitkinin boyunun irsen o6tiriilmasine gora birinci nasil (F))
yumsaq bugda hibridlarinin analizlarinin tahlili zamani 13 kombina-
siyada (54,17%) dominantliq ve miisbat heterozis, 7 kombinasiyada
(29,17%) depressiya vo manfi heterozis, 4 kombinasiyada (16,66%)
araliq irsiyyat vo manfi heterozis askarlanmisdir (Cadval 1).

Cadval 1
Novdaxili birinci nasil (F,) yumsaq bugda hibridlarinds
bitkinin boyunun irsan étiiriilmasi

Bitkinin boyu, sm

Ne Kombinasiyalar Q F, 3 hhaq’% hp

1 Onur x Murov 2 85,0 72,0 80,0 | -15,2 | -4,20
2 Murov 2 x Onur 80,0 95,6 85,0 12,4 5,24
3 | Onur x Azeri 85,0 72,3 81,5 | -149 | -6,25
4 | Azeri x Onur 81,5 70,5 85,0 | -17,1 -7,28
5 | Onur x Qobustan 85,0 73,5 88,0 | -16,4 | -8,66
6 | Qobustan x Onur 88,0 97,5 85,0 10,7 7,33
7 | Onur x Qirmizi gil 1 85,0 96,7 86,0 12,4 22,4
8 | Qirmizi gll 1 x Onur 86,0 76,0 850 | -11,6 | -19,0
9 | Murov 2 x ©sgeran 80,0 83,0 87,0 | -4,59 | -0,14
10 | ©sgaran x Murov 2 87,0 | 106,7 | 80,0 22,6 6,62
11 | Murov 2 x Fatime 80,0 | 109,3 | 75,5 36,6 14,0
12 | Fatima x Murov 2 75,5 88,5 80,0 10,6 4,77
13 | Matin x Qirmizi gul 1 91,5 | 109,0 | 86,0 19,1 7,36
14 | Qirmizi gil 1 x Matin 86,0 90,0 91,5 | -1,63 0,45
15 | Qobustan x ©sgaran 88,0 | 106,8 | 87,0 21,3 38,6
16 | ©sgaran x Qobustan 87,0 | 1M11,0 | 88,0 | 26,1 47,0
17 | Qobustan x Qirmizi gil 1 88,0 70,0 86,0 | -204 | -17,0
18 | Qirmizi giil 1 x Qobustan 86,0 87,5 88,0 | -0,56 0,50
19 | Qirmizi gil 1 x Mirbasir 128 86,0 | 101,3 | 85,0 17,7 31,6




20 | Mirbasir 128 x Qirmizi gul 1 85,0 | 104,0 | 86,0 20,9 37,0
21 | Qirmizi gil 1 x Fatima 86,0 82,0 75,5 | -4,65 0,23
22 | Fatima x Qirmizi gl 1 75,5 94,5 86,0 9,88 2,61
23 | Fatima x Mirbasgir 128 755 | 91,0 | 850 | 7,05 2,26
24 | Mirbasir 128 x Fatima 85,0 | 80,0 | 755 | -5,88 | 0,10

Qeyd: hp=0 dominanthq yoxdur; thl tam dominanthq; h >1 yiiksak
dominanthg; 0,5< hp<1 gisman dominantlig; -0,5< hp<0,5 aralilq irsiyyat;

hp=<-1 depressiya.

Bitkinin boyunun irsan 6tiiriilmasina goérs 9sgaran x Murov 2
(hhaq:22,6%; hp:+6,62), Murov 2 x Fatima (hhaq:36,6%; hp:+14,0),
o9sgoaran x Qobustan (hhaq=26,1%; hp=+47,0) va s. kombinasiyalarda
dominantliq ve miisbat heterozis, Onur x Murov 2 (hhaq:-15,2%; hp:-
4,20), Azari x Onur (hhaq=—17,1%; h =-7,28), Onur x Qobustan (hhaq:—
16,4%; hp=-8,66) Vo s. kombinasiyafarda depressiya vo manfi hetero-
zis, Qurmizi gil 1 x Matin (h,  =-1,63%; hp:+0,45), Qirmuzi gl 1 x Qo-
bustan (h, =-0,56%; hp=+0,§0), Qirmiz1 gl 1 x Fatima (h, | =-4,65%;
hP:+0,23), clk/[irbasir 128 x Fatima (hhag:-5,88%; hp:+0,10) kombina-
siyalarinda ise araliq irsiyyat ve manfi heterozis askarlamisdir.

Tadgigat naticesinda ilkin olaraq bela bir naticaya galmak olar
ki, eyni hiindtrlilys malik olan sortlar1 hibridlasmaya calb etmakla
alcaq boylu hibridlar almaq miimkiindiir.
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LOBYA BiTKIiSI NUMUNOLORININ QURAQLIQ
SORAITIND® DAVAMLIGININ QIYMOTLONDIRILMOSI

Lobya Phaseolus - paxlakimilar fasilasina aid olub, Azarbay-
canda yem bitkisi kimi ¢ox shamiyyatlidir. Lobya bitkisinin ziilal va
mineral maddalarle zangin olmasi, onun qida kimi genis istifads
edilmasina sabab olmusdur [4, sah. 550]. Diinya lizrs lobya bitkisi-
nin akin sahasinin aksar hissasi Amerika va Asiyanin payina diissa
ds, Cin, Hindistan, Braziliya vo s. dlkalarda da genis becarilir. Azar-
baycana XVIII asrin 2-ci yarisinda gatirilmis vae demak olar ki, yabani
halda rast galinmir [1, sah.109].

Tadgigat isinde Milli genbankda saxlanilan respublikanin
miixtalif bolgalarindan toplanmis ve introduksiya olunmus Phaseo-
lus vulgaris L. bitkisina aid miixtalif mangali nlimunsalarin quraqliga
davamlilig1 qiymatlandirilmisdir. Naticode Abseron saraiti ti¢lin qu-
raqliga davamli formalar secilmisdir.

Tadgiqat isi AMEA Genetik Ehtiyatlar Institutunun Abseron
Elmi Tadqiqat Tacriiba sahasinda yerina yetirilmisdir (Sakil 1). Lo-
bya genotiplarinin saciyyslandirilmasi 2019-2020-ci illar arzinda
aparilmisdir. Lobya istisevan bitki oldugundan, Abseron saraitinda
aprel aymnin 2-ci ongiinliiyiinda akilir. Vegetasiya miiddatinda bit-
kilar tizarinda beynalxalq deskriptorlara miivafiq olaraq, morfoloji
(cicayin sayi, rangi va s.) va fenoloji (ilk ¢ixis, 50% cicokloma va s.)
miisahidalar aparilmis, aqrotexniki qulluq islari yerina yetirilmisdir.
Lobya bitkisi vegetasiya miiddatinda saraitden asili olaraq dafalar-
lo suvarilmag teleb edir. Lakin biz quraghiga davamh formalarin
secilmasi liciin iki dafe az suvarma apararaq, miiayyan naticalara
golmisik. Lobya, asason, arzaq bitkisi oldugu iiciin nlimunalar bir
bitkide paxlanin sayina, paxlanin 6l¢iisting, 100 danin kitlasina va
moahsuldarligina gora qiymatlandirilmisdir. Har bir niimuna sort xii-
susiyyatindan asili olaraq, quragliga miixtalif reaksiya gostormisdir.
Biitiin nlimunslar vegetasiyanin sonuna gadar hayatilik xlisusiyya-
tini saxlasa da, ¢cigokloma vo paxla amalagalma fazasina gore kaskin
farglanmisdir. Bu niimunsalar arasinda asasli farq onlarin boy atma-
sinda, 100 danin kiitlesinds ve mahsuldarliginda olmusdur.

230


https://az.wikipedia.org/wiki/Fabaceae

Sakil 1. 9kin sahasinda akindan 1 hafta va 1 ay sonra goriiniis

Cadval 1-da 2019-2020-ci illar arzinds quraqliq seraitinds lo-
bya niimunslari tizarinda aparilmis tadqiqatin naticalari qeyd edil-
misdir. Codvaldan do miisahids olundugu kimi, Yerli Piyada, K-15274,
AzePHA-14, K-14044, PHA-36 nliimunslorinde mahsuldarlq 1-ci ilo
nisbaton 2-ci ilda kaskin azalmisdir. Amma AzePHA-t/5 nlimunasin-
do, tam aksina olaraq, mahsuldarligda kaskin artim miisahids olun-
du. 2-ciilde 117,0 q mahsuldarhq nazara ¢arpir.

Cadval 1

Lobya bitkisi niimunalarinin quraqliq saraitinds 2 il (1-2019, II-

2020-ci illar) arzinda alda edilan tasarriifat gostaricilari

- =

35 3

e £ |® 32 ? =
— o) - - = o
ES & > 88l F 7 s 8 5
£ c g‘ C'x- N 3 » -5' =
& 8 T 8 %2/ g £ < | 8
c = O:5| © i I < = =]
=) ° £ XT| % o ® S @
= 0 E ©Cc| © o © () <
S ® i~ Q.E o ! g © [0)
z m %°lg £ ®B 8| =
~ = ] X -
2 % S
@ £

o | 50 (16| 7 [ 5512 3 | 230 | 105
Yerli Piyada | | | Kol | 4a | 46| 4 | 7112 | 3 | 330 | 504
| 27 12 | 6 | 9510 3 | 213 | 85,0
K-15274 1 | Kol 1 95 | 14 |12] 9510 | 3 | 3855 | 13.0
| 65 | 12 | 14 [100-1,5| 4 | 364 | 1004
AzePHA20 | | Kol 1 56 | 47 | 14 [10/0-10| 4 | 364 | 100.0
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| 30 [ 12| 8 [100-15| 4 | 454 | 336
AzePHA-14 | 1 Kol | 35 | 19| 9 |105-10| 4 | 214 | 104
Kol [ 30 [ 128 | 70-T0 | 4 | 189 | 600

K-14044 | ) 35 | 11/8 18010 4 | 214 | 104

| 40 |17 | 5 | 9012 | 4 | 220 | 452

AzePHAU9 | [Sarmasan a5 | 45 | 5 [ 9'0-12 | 4 | 200 | 430
| 95 [ 11| 7 | 6010 4 | 215 | 320

PHA-36 | | [Sarmasanl g5 | 43 | o | 6'0-10 | 4 | 2311 | 10.4
: Kol |40 [13 9 [ 8010 3 | 261 [ 170
AzeqrilB9 | 35 |10 | 8 | 8010 3 | 250 | 14.0

| 9 [ 17| 6 | 8012 | 3 | 338 | 254

AzePHAUS | [Sarmasan| 1o | 19 | 13 [14.0-1.3| 3 | 346 | 117.0
| 90 |14 | 12| 9514 | 4 | 340 | 965

K-13031 | [Sarmasan) 7 | 10 | 9 | 9'0-10 | 3 | 2000 | 75.6

Tadqiqat isinda Pvulgaris L. bitkisi nimunalsrinin yarpaq-
larinda morfometrik test olan fluktus asimmetriya gostaricilarinin
tohlili do aparilmisdir [2, sah. 104]. Aparilmis tadgigatlar naticasin-
da miiayyan edilmisdir ki, lobya bitkisinin morfoloji vo mahsuldar-
liq gostericilari optimal iglim seraitindan asilidir. Genetik informa-
siya manbayi ils idara edilan va tanzimlanan bu proses atraf miihitin
kompleks amillarinin tasiri altinda fardi stabil inkisafin deyismasi ila
tazahiir eds bilir [3, sah. 62]. Ontogenez dovriinda qeyri stabil tempe-
raturun spontan yliksalmasi bitki nlimunalarinda cavab reaksiyalari
yaradir. Lobya bitkisi niimunalarinin muhitin stresli saraitins adap-
tasiya olunan va ya hassas reaksiya veran niimunalari arasdirilarag,
golacak seleksiya islarinda istifade olunmasi nazards tutulur.
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AHTHU-CTAPEHHUE: PEKOMEHJAAIIUU K JOJITOJIETHUIO

JdTanaMy Ha IyTH K OCO3HaHHOMY JJ0JITOJIETHIO AJ151 obecIie-
YeHHEe eCTECTBEHHOI0 yCTOMYUBOI0 POCTA YUCIAEHHOCTH HaceJIeHUs
Y TOBBILIEHHA €ro O0XKUJAeMOH IMpOAOJIKUTEJSBbHOCTH KU3HU [1]
MOTYT IHOCJIYXXUTb CJIeAyIOIIHe COObITHSI U SIBJEHHUS, OCHOBAaHHbIE
Ha Hay4YHbIX NPUHLHMNAX NPOAYKTHBHOIO JAOJIOJeTHUd: 1) peln-
MOCTb U MOTHBALMs YeJI0BeKa K JJ0JIT0JIETHIO, BHUMaHUE K CBOEMY
3/10pOBBIO U NIPUHATHE BO3pacTa; 2) pusnyeckas akTUBHOCTb IPU-
3HaeTcsl OJJHUM U3 HauboJiee JesTe/bHbIX IIAaroB K JOJIT0JIETHIO,
3/10pOBbe — 3TO TPYJ, KaXK/JJ0T0; OHO J06bIBAeTCA Ha JUCTAHIIUH, HA
KopTe, B 6acceliHe, HE0OXO0AMMO 60JIbIlle XOAUTDH — LIECTh, JIydllle
JleCATh ThICSAY LIAroB KaXK/bl{ leHb; GU3UYecKass akTUBHOCTb CpeJi-
Hell MHTEHCHBHOCTHY NIOMOTaeT JiepKaThb OpraHusM B ToHyce [2]; 3)
3HAYMMYI0 POJIb UTPAIOT BOCTOYHBIE MPAKTHUKHU WOra U YUTYH, [10J1-
roxxutenu Kurtas iles1aloT Kpyrosble JBUXKeHUA KUCTAMU pyK 1o 108
pa3 B pa3Hble CTOPOHBI B [ileHb, MACCUPYIOT TOYKHU KUTANUCKOU Me-
JULUHBL: L[3y-caHb-1 ¥ HOH-1f0aHb; 3TU PAKTUKHU - JIYYLIUH CIIO0-
co6 ZiepaTh OPraHMW3M B TOHYCe U NMPUUTHU K AoJrosnetuto [3]; 4)
poJib reHeTUYeCKUX QaKTOPOB; 3aHATUSA CIOPTOM NOMOTAIOT JaxKe
«IIpeo/ioJieTb He6GJIaronpUsiTHYI0 reHeTUKy» [4]; 5) BaXKHO coCTOsI-
HUe He TOJIbKO CepZleuHOM, HO U JIOGKOBO-KOMUYUKOBOH (/151 MYK-
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YHH) U JIOHHO-BJIAaTaJIMIHON (/151 YKEHILKH) MBbILIL], KOTOPbIE CJe-
JyeT Jiep»aThb B ToHyce [3]; 6) KpaliHe HeoO6XoAMMa KOTHUTHBHAS
aKTUBHOCTb: aKTHBHbIN MO3T MeJlJIEHHEee CTapeeT, MeJUTaluu Mo-
I'YT ObITh BaXKHbI JJIs 10JIr0J1eTUs (IPOU3HOCUTD He MeHee 20 pa3
¢pasy mo Koa: «c Kak/J|bIM JHEM BO BCeX OTHOILIEHHUSX MHE CTaHO-
BUTCS BCe JIy4llle U JIy4llle, 3/J0pPOBee U 3/10pOBee»); 7) 3HAUUTEb-
HbIM GAKTOPOM /I0JIF0JIETHS SIBJISIETCSI PABUJIbHBIN COH (7-8 yacoB
B JIEHb), 0COGEHHO [10JIe3eH COH B TEMHOTE U TUILIMHEe MexAy 22.30
¥ 4YacOM HOYH, KOT/ia TUIIMHE U TEMHOTE NPOUCXOAUT KPOBETBOpe-
HUE U CUHTe3UPYeTCsl MeJIaTOHUH; IPOCHYBILIKCh, BCTAaBaTh C [TOCTe-
s dyepe3 90 cekyH/ B noJioxkeHUU cuzs [3]; 8) HE06X0AMMO aKTH-
BalUOHHOE MUTAHUE C OrPaHUYEHUEM KaJlopU#l ([I0JIr0 KUTh HA/l0
«BIIPOTOJIO/Ib», A MOCJAeAHUN mpueM nuuiy B 19.00), npu KoTOpoM
HeoOX0oAMM OaJlaHC MaKpO- U MUKPO3JIEMEHTOB (ceJsieH, 1o/, IUHK,
KpeMHHUH, KaJIuK, MapraHel]) 1 BUTaMUHOB A, E, B12 u D, MUHUMYyM
»KUBOTHOM MUILIY W MUILU BOOOILE, BaXKHbI paCTUTEbHbIE NHIA U
MacJja: pyKThl, OBOILH, OPeXH, IPUOBL, MEA [5]; 9) NUTh ay4lle Auc-
TUJJIMPOBAHHYIO0 BoAy (6e3 Kasblus); 10) HacTou JieKapCTBEHHBIX
TpaB MOXKHO KCII0JIb30BaTh KakK NUlly; 11) KOpMUTb JleTell rpyAHbIM
MOJIOKOM CJIeJ[lyeT B TeueHHe JABYX U 6oJiee JIeT — 3TO MOMOXKET UM
n36exaTh MHOTUX 60Jie3Hel B 3pesioM Bo3pacTe; 12) Heo6XoAUMO
no/iaBJaeHue IHA0TOKCUHEMUHN U 3HA0TOKCUHOBOM arpeccuy U CHU-
»KeHHe YPOBHS 9H/I0TOKCHHA [6]; 13) exkeIHEBHBIU TpUEM repornpo-
TeKTOpOB (KosH3KuMa Q10), cpein KOTOPBIX PAa3JIUYAOT CHHTETHYE-
ckue (MeTGOpMUH, pecBEPeTPOJI) U NPUPOJIHbIE (TOJI0BKA YECHOKA
c rpaHaToM [5], KpacHbIA OCTpbIN MepeL, XpeH, pelibKa, UMOUPD),
6MO0AaHTHUOKCH/IAHTOB M CEHOJIUTUKOB; 14) Hy»XeH MOJIOXKUTEJb-
HbIM HACTPOHW B KWU3HH, IMIIATHUS, JIIOOO0Bb; JUCTPECC HEOOXOAUMO
nepeBOAUTH B 3ycTpecc [7]; 15) BaxKHbI NO3UTUBHOE MBbIUIJIEHUE U
MOJIOXKUTEIbHBIN HACTPOH Ha J0JIF0JIETHE CAMOI'0 YeJI0BEKa U ero
OJIM3KHUX, YTOObI OH >KWJI KaK MOXKHO gAoJiblie [2]; 16) mpeomoJie-
HUE BO3PaCT-aCCOIMHUPOBAHHBIX 3a00JIEBAaHUM: CEPAEYHOCOCYIU-
CTbIX, OHKOJIOTUYECKUX, YPOJIOTHUYECKUX, MNPOKTOJIOTUYECKHX, He
JlonycKaThb Auabeta [5, 6]; 17) xoTs npupo/ia peruoHa npoKuBaHUs
6J/1aronpusTHA [JIJIs [OJT0JIeTHS, T.H. «[0JyOble 30HBI», BbIIIEU3JI0-
»KeHHble MPUHIMIIbI TOMOTAIT B JOCTHXXEHUU JOJTOJIETUSL B JIIO-
6oM peruoHe 3emsu. OAHUMU U3 HAWIYYLINX MUPOBBIX IPUMEPOB
HCI0JIb30BaHUS HAYYHbIX IPUHIUIIOB MPOJYKTUBHOTO JI0JT0JETUS
B TIOBCEJIHEBHOW >XM3HU HaceJieHUs sBJsieTcs A3epbaiiKaHCKas
Pecny6uinka, a Takke MpaHckuid A3epbaiiikaH.
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CHANGES OF DIHYDROPYRIMIDINASE-RELATED
PROTEIN 2 IN THE SALIVA AND ITS NATURAL
AUTOANTIBODIES IN THE SERUM OF HUMANS IN ANXIETY

Modern life is characterized by high speeds, informational con-
glomeration, and extreme excitation of humans. It should be noted
that certain kinds of jobs require quiet and balanced behavior, cor-
rect evaluation of unexpected situations and making adequate and
prompt solutions in such situations. Nowadays it has been proven
that 90% of aircraft disasters are related to the human factor, i.e. to
the errors of airport operators. Taking these data into account, one
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of the important problems of the modern life is undertaking timely,
prompt, with application of exact and non-invasive technique evalu-
ation of excitation and/or fatigue of humans working on such highly
responsible positions.

The studies were carried out on patients before their surgery.
Blood samples were taken from their veins; serums were saved, di-
luted 100 times with the buffer for antibodies (pH 7.2) and used as
the first antibodies in the indirect, solid-phase ELISA-test on poly-
styrene plates (Sigma, Germany). Dihydropyrimidinase-related pro-
tein 2 (DRP2), being in linear relations with serotonin [1], was used
as an antigen at a concentration 20 pg/mL in 0.1 M Tris buffer (pH
8.6). Anti-human mice immunoglobulins conjugated to horserad-
ish peroxidase were used as the second antibodies. Reactions were
stopped by adding 3 M NaOH 30 min later since adding substrate
buffer and the results of the reaction were digitalized in the photom-
eter for ELISA-test “Molecular Devices Spectra Max 250” (MTX Lab
Systems, Inc., USA) on wavelength 492 nm. At the same time saliva
samples were taken from the same patients and were used as anti-
gens at a concentration of 20 pg/mL in 0.1 M Tris buffer (pH 8.6) an
indirect ELISA-test. Healthy persons were used as a control group.
In parallel to this series, another series was carried out to determine
cortisol level in the serum of these patients with the application of
the ELISA-test (Hema, Russia).

The results showed sharp (over 2.3 times) upregulation of nat-
ural anti-DRP2 autoantibodies in the serum of patients doomed to
have surgery relatively to the healthy persons (p<0.001). Evaluation
of cortisol level in the serum of these patients showed its significant
upregulation relatively to healthy persons (p<0.01). Along with it,
in the saliva of these patients significant downregulation of DRP2
relatively to healthy persons (p<0.001) was revealed. Besides, we
tried to measure the amount of natural anti-DRP2 autoantibodies in
the saliva and found that immunoglobulins do not pass through the
blood-salivary barrier, as extinctions of the wells, containing saliva
samples, and blank wells with diluting buffer were identical.

As levels of natural autoantibodies to different kinds of organ-
ism’s proteins in the serum present exact data on correspondent level
of their inducing antigens, sharp upregulation of natural anti-DRP2
autoantibodies in the serum of patients precisely reflects the con-
comitant upregulated serum levels of DRP2. Hence, as upregulation
of cortisol was determined in the serum of these patients, one can
consider upregulation of DRP2 as a reliable marker of anxiety. Fur-
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thermore, significant downregulation of DRP2 in the patents’ saliva
could be used as non-invasive and precise method of evaluation of
human’s anxiety through application, for example, of highly sensitive
and giving quick answer graphene-based or carbon nanotube-based
immunochemical biosensors.
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STUDY OF THE ROLE FOR SEROTONIN-MODULATING
DRP2 PROTEIN IN EPILEPTIC SEIZURES IN ANIMAL
MODELS AND HUMANS

Presently numerous studies showed engagement of the sero-
tonergic system in epilepsy. Both experimental and clinical studies
revealed the advent of epileptic seizures on the background of down-
regulation of serotonin in the brain structures [1]. Furthermore, up-
regulation of the serotonergic system through activation of 5-HT,
receptor has the strong anti-seizure effect both in vivo and in vitro
systems [4].

In genetically epilepsy-prone rats decreased density of 5-HT,,
receptors in the hippocampus relatively to the non-epileptic con-
trol rats was revealed [5]. In most portions of the telencephalon and
some portions of the brain stem downregulation of serotonin and
tryptophan-hydroxylase activity was noted. In this case in vitro stud-
ies revealed downregulation of V_ value, i.e. downregulation of the
number of receptors, but not their affinity to serotonin.

Along with the mentioned data, there are several notices in the
literature concerning the synthesis of epileptogenic proteins during
epileptic seizures, which can serve as a molecular basis of this pa-
thology [6].

In the 1% series of studies, blood samples were taken from the
vein of the 8 patients immediately after cessation of epileptic sei-
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zures and poured into the sample tubes, containing 5% EDTA as an
anticoagulant. Blood samples of 18 healthy persons were used as a
control. The sample tubes were centrifuged at 1500 rpm for 10 min,
plasma was saved and centrifuged at 9000 rpm for 20 min to pre-
cipitate platelets. The platelets were used as antigens in the indirect
solid-phase ELISA-test, while polyclonal immunoglobulins to sero-
tonin-modulating anticonsolidation protein (SMAP), being in linear
relation with serotonin [2], were used as the first antibodies. The
results were recorded in the photometer for the ELISA-test under
wavelength 492 nm.

In the 2" series of studies, dihydropyrimidinase-related pro-
tein 2 (DRP2), being an active component of SMAP, containing anoth-
er two proteins - tubulin and actin, was purified from the cow brains
through the following steps: 1) partial precipitation of brain protein
extract under 40% ammonium sulfate; 2) gel-chromatography on
the column of Sephadex G-150; 3) exposure to 40 mM EDTA for 14 h;
4) isoelectric focusing at pH range 4-6. Four rabbits were etherized
and implanted with electrodes into the amygdala and with cannulas
into the brain lateral ventricle. The rabbits were injected with peni-
cillin at a dose of 300 units, in a volume of 20 pL into the amygdala.
After the onset of epileptic seizures, the animals were administered
with DRP2 at a concentration of 0.8 mg/mL and in a volume of 10 pL.

The results of the 1* series of studies showed significant up-
regulation of SMAP in the platelets of epileptic patients immediately
after cessation of seizures relative to the healthy persons of the same
age (p<0.001).

The results of the 2™ series of studies showed sharp induction of
epileptic seizures in the rabbits having both electroencephalographic
manifestations of seizures and clinical seizures after 5-10 min since
penicillin administration into the amygdala. Administration of DRP2
into the brain lateral ventricle immediately after the advent of epilep-
tic seizures brought to drastic cessation of epileptic seizures basing
on suppression of epileptic activity on electroencephalographic re-
cords and suppression of animals’ clonical seizures.

The results support the idea of the role of downregulation of
the serotonergic system in the initiation of epileptic seizures. At the
same time, our earlier studies demonstrated a significant (by 50%)
blockade of pollutant-induced mutations in somatic cells of the fish
through administration of SMAP into the animals [3]. The anti-mu-
tagenic activity of SMAP is referred to its effect on transduction of
chromatin conformation into condensed status, protected from the
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impact of adverse factors. Hence, the results of sudden cessation of
epileptic seizures after intra-cerebral administration of DRP2 may
be due to transduction of chromatin conformation into condensed,
inactive (heterochromatin) status, this way switching off synthesis
of epileptogenic proteins.
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STUDIES OF THE ROLE FOR SEROTONIN-MODULATING
PROTEIN IN REGULATION OF AGGRESSIVE BEHAVIOR
IN TWO BEHAVIORAL MODELS IN RATS

Aggressive behavior belongs to innate forms of behaviors.
Though significant amount of studies was undertaken by numerous
researchers, molecular mechanisms underlying aggressive behavior
still remain unclear. The most body of publications on the aggression
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studies on animal models show that there is an inverse correlation
between serotonin level in the brain structures and aggression [1,
2]. However, a number of scientists have demonstrated the existence
of direct correlation between serotonin level and manifestation
of aggression: 10-fold upregulation of serotonin in the organism
of the knock-out mice for tryptophan dehydrogenase gene was
accompanied with acute increase of aggression level [3]. The study
concerns of the role for serotonin-modulating anticonsolidation
protein (SMAP), being in linear relation with serotonin level [4], in
regulation of aggressive behavior.

The studies were carried out on aggression (induced by
electroshock) and dominant (based on food deprivation) behavioral
models, on the 5-month-old male Wistar rats. The studies were
conducted in 5 series.

In the 1% series of studies, undertaken on the aggression
model with application of indirect solid-phase ELISA-test, significant
downregulation of SMAP (p<0.001) was revealed in the amygdala of
the aggressive animals relative to the intact animals. In the 2" series
of studies, conducted on the aggression model, a single intracerebral
administration of SMAP brought to significant increase (p<0.001) of
aggression level in the experimental animals, while heat-inactivated
SMAP did not have any effect on aggressive behavior in the control
animals. In the 3™ series of studies, carried out on the dominant
model, sharp downregulation of SMAP (p<0.001) in the amygdala of
the dominant animals, revealed with application of indirect ELISA-
test, was noted. In this case concomitant sharp upregulation of SMAP
(p<0.001) in the platelets of the dominant animals (corresponds to its
level in the brain cortex) and, conversely, downregulation of natural
anti-SMAP autoantibodies (p<0.001) in the serum of the dominant
animals relatively to these indices of the intact animals were
observed. In the 4™ series of studies, undertaken on the dominant
model, a single intracerebral administration of SMAP to the priorily
defined submissive animals brought to their transformation into the
dominant animals (p<0.001). This effect was continued for 7-day
timeframe, while inactive SMAP did not have any effect on animal
dominance. In the 5% series of studies, conducted on the dominant
model, a single intracerebral administration of rabbit polyclonal anti-
SMAP antibodies to the dominant animals (blocking SMAP activity)
transformed them into the submissive animals for 1 day (p<0.001),
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while administration of non-immune y-globulins did not have any
influence on dominance in the control animals.

In conclusion, the obtained data indicate to positive
regulation of aggressive behavior in the rats by SMAP, whereas its
downregulation in the amygdala of the aggressive animals in the
both studied behavioral models is, apparently, attributed to the high
rate of its utilization.
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Kyanwi6aii E.E., Kupkumé6aesa K.C., Hypzosicaeea I'M.,
Kyzemo6ekosa I'b., Kowkumoéaes C.C.
HAO Ka3zaxckuti HayuoHaabHbll azpapHblil yHugepcumem, Kazaxcmau

OCOBEHHOCTH 3THOJIOTHYECKOTI'O
A 3MMU300TUYECKOTIO IMPOLECCA
KHUIIEYHbIX UH®EKINHU Y OBEL,

[Ipy AMArHOCTHKeE KeJyJOYHO-KUIIeYHbIX WH(EKIUH HOBO-
POXKAEHHBIX SITHAT HEJ0OCTATOYHO OTPaHUYMBAThCS TOJIBKO Jlabopa-
TOPHBIMU HUCCJIEIOBAHUSMU, TPEOYETCS MOTHOE U IETATbHOE U3y4de-
HUE 0CO6EHHOCTEH 3THOJIOTUYECKOTO U 3TTU300TUYECKOT0 ITPOIlecca,
KaK B OT/eJIbHbIX X031 CTBAX, TAK U 10 Bcel o61actu [1; 2, c. 55-57].

[ToaTOMy BO3HHKJIA OCTpasi HEOOXOIUMOCTh B CHCTEMATH3a-
I[UM HAKOIJIEHHBbIX JIaHHBIX, 3 TaKXe B TJIy6OKOM U TIATeJbHOM
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M3y4eHUH 0COOEHHOCTEeU NMPOSBJIEHUS KeJYJ0UYHO-KHUILIeYHbIX UH-
dbekIuil HOBOPOXK/IEHHBIX SITHAT, B YCJIOBUSAX KOMILJIEKCA HebJiaro-
NpUATHBIX GaKTOPOB [3, ¢. 1941-1942].

C uesbio yriy6J€eHHOTO0 U3y4YeHUs 3TOW MaTOJIOTUH MBI NPO-
BeJIM MCCJIe/I0BAaHUS 10 ONpe/ieJIeHUI0 POJIM YCI0BHO-NATOT€HHbBIX
MUKPOOPTaHU3MOB B 3a00/1€BaHHUSIX OBEI], a TAKXKe YCTAHOBUJIU He-
KOTOpbIe 3MU300TOJIOTHYECKHEe 0COOEHHOCTH: JAMHAMHUKY 3aboJie-
BaeMOCTHU MOTOJIOBbSI, CE30HHOCTh MPOSIBJIEHUSI 60JIE3HU, BO3PACT-
HOW 6apbep; OCHOBHbIE NPUYHHBI, PAKTOPHI, IyTH BOSHUKHOBEHUS
Y pacnpocTpaHeHus 3a60/1eBaHUM.

M3y4yeHne pacnpocTpaHeHHUsI M 4aCTOThI 3a60JIeBaeMOCTH $IT-
HAT KULIeYHOU MHeKIuel B X03dWCTBax 00J1aCcTH MOKa3aso, YTO
JlaHHasl MATOJIOrHs BECbMa PacHpoCTpaHeHa, U HAHOCUT YPOH OBIle-
BOZICTBY peruoHa. B cpeineM 3a60/1eBaeMOCTb HaXOAUTCA B Ipefiesiax
30 - 40%, B To BpeMs Kak 110 0QULHATbHON CTaTUCTUKE ee YPOBEHb
coctaBJisieT Bcero b 10,5% u 13,5%, cooTBeTcTBeHHO. Takoe pac-
NpOCTpaHeHHe JJAHHBIX MHPEKIUN B X035IUCTBAX 00/1aCTU KPOETCS B
0COOEHHOCTSIX 3STUOJIOTUUECKOU CTPYKTYPbl BO30OYAUTE e,

Pe3ysbTaThl Hccaef0BaHUN OKA3a/d, YTO AJisS 3LIepUxXruo3a
Y caJibMOHeJJle3a CBOMCTBEHHbI CE30HHOCTb. Ee yYHUThIBAIOT NpHU
MJIAHUPOBAHUU U IPOBEJIEHUU TPOTHUBO3MU300THYECKUX MEPOTIPHU-
ATUN. Ce30HHOCTb NPOSIBJIEHUS 3MU300TUYECKOTO MpoLecca ABJs-
eTCsl 3JIEMEHTOM KPAaTKOCPOUYHOT'0 MPOTrHO3UPOBAHMS 3TTU300TUH.

W13 pe3y/sbTaTOB HALIKUX UCCAEJOBAHUN YCTAHOBJIEHO, UTO JAAH-
Hble 60JIE3HU UMeJIU MeCTO ¢ ¢peBpaJis o MaK, YTO BUAUMO, CBSI3aHO
C KOMILJIEKCOM CIIOCOOCTBYIOIIUX YCJOBUH (BpeMsl MacCOBOTO OKOTa,
YPOBHSI KOPMJIEHUS], HU3KOTO CAHUTAPHOI'0 COCTOSIHUS, HebJ1aronpu-
SITHBIX MOTO/[HBIX YCJOBUM, 6JArONPUATHBIX YCJIOBUM /ISl pacrpo-
CTpaHeHHUd Bo36yauTesel U T.4.). C Mo 10 sHBapsl JaHHbIe 3a60J1e-
BaHHS BO BCeX palioHaX 06J1aCTU MPAKTUIECKU HE PETUCTPHUPOBAHCE.

Bo Bcex ucciejo0BaHHBIX HAMHU X035IMCTBaX ATHATA C pOXK/Je-
HUS HaXOJIUJIMCh B NMOMEUIEHUSX, COIVIACHO HUX MO0J0BO3PACTHBIM
rpynnaM, a TakXke Ha Orpak/leHHbIX BbITYJ/Iax.

[Ipy KJIMHUYECKOM OCMOTpE ¥ HOBOPOXK/IEHHBIX ATHAT Ha 2-3
CYTKH MOCJIe POXKAEHNS OTMevaJid MOHOC, )KUiKre pekannu cepo-oe-
JIOTO LIBETAa C MPOXKUJIKAMU CJU3U. 3a60JieBlIMe KUBOTHbIE ObLIU
yrHETEeHbI, 0TKa3bIBAJHMCh OT MOJIOKA, MHOTO JIEXaJIH, UMEJU MECTO
COHJIMBOCTB, BsioCTb. Habutomanachk BbicoKass TeMmmepatypa (41-
42°C), koTopas B Aa/bHEHILIEM ONyCKalach HUXKe HOPMBIL. Y SITHSAT pe-
TUCTPUPOBAJIU yyallleHHOE JIbIXaHWe U MYJIbC, apTepUalbHbIN MYJbC
MaJIoro HamnoJiHeHHs. beapa v XBOCT OBbIIM 3anauKaHbl UCTIPAXKHEHU-
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saMu. 30 pTa Bblles1s/1ach TEHUCTAs )KUAKOCTh. K KOHIYy TpeThUX Cy-
TOK 60JIE3HU SATHATA ObLJIM HE B COCTOSTHUU CTOSITh, JIEXKATH Ha GOKY,
perucTpupoBaIUCh CyJOPOTH, YTO COBINAAAJI0 C OCHOBHBIMU CUMIITO-
MaMHU 31IepUXr03a U caJibMoHeJ lIe3a. AArHdaTa Norudaid B TeYeHUH
Tpex CYyTOK MOcJie POsiBJIeHHUSI CAMIITOMOB 60JI€3HU.

[Ipu nmpoBeJleHUM BCKPBITHUS TPYIOB MaBIIUX STHSAT, ObLIU
OOHapYKEeHBI C/IeAyIolie 06lIye MaToJ0r0aHaTOMHUYECKHEe U3Me-
HEeHUSs: HAGJII0/la/li MPU3HAKU UCTOLIEHHs, BUJIUMbIE CIU3UCTHIE
060JI0YKH MaBLIMX ATHAT 6JieJHble, aHeMU4YHble. Cau3ucTas 060-
JIOYKa TOHKOTO OT/le/1a KMllleYHHKa HabyxIlasi, HabJ110/1a/10Ch KaTa-
pasibHOe BocmasieHue. [Iph BCKPBITHUU TaKXKe OOHAPYKUJIU Caerka
yBeJIMUeHHbIe NTe4yeHb U cesie3eHKY. bpbhkeeyHble JUMbaTUUYECKHE
y3JIbl 6bLIM OTEYHBI C TOYEYHBIMU KPOBOU3JIUAHUSAMHU. [lox cepos-
HOW 060JIOUYKOW MOYeK, MeYeHU U CeJIe3EHKU ObLIM 0OHapY>KeHbl
KpoBou3JiusAHUA. [ledeHb O6bLJIa HEpaBHOMEPHO okpamieHa. Comep-
»)KMMOe KHUIIeYHHKa BOASHHUCTOE C OOJIBIIUM KOJIMYECTBOM CJIM3H.
Ciusucras 060/104Ka NPSMON KUIIKYA OTeYHA U TMIlepeMHpOBaHa.
XapaKTepHbIMU U3MEHEHUSIMHU Mbl CYHUTAJH PUOPUHO3HO-TEMOP-
paruvyecKyuil apTPUT CKaKaTeIbHbIX HAKOJIEHHBIX CYCTABOB.

MaTtepuasoMm a0 OGaKTEPUOJOTHYECKOTO MCC/Ie/JOBaHUS
SIBUJIMCh NMATOJIOTUYECKUN MaTepuasl OT MaBIIUX ATHAT U abOpTH-
POBaHHBIX IJIO/IOB, B3SITHIX B X031 CTBaX AKTIOOUHCKOH, KbI3bL1OD-
JUHCKOM, Kam6blickol ob6JiacTeil. BoiceBbl npoBoguian Ha MIIB,
MIIA, cpege KutTta-Tapounu v 3HA0 M3 KOCTHOTO MO3Ta, MEYeHH,
MoyYyek, cesie3éHKH, JIeTKUX, TUMPaTHYeCKUX Y3J0B, KUIIEYHUKA U
»KeJTYHOTO My3bIps. [locie BbIle/IeHHUsI MUKPOOPTAaHU3MOB H€HTH-
dukanuu noJiBeprajav KyJbTypbl, MOJy4YeHHbIE TOJbKO U3 U30JIU-
POBaHHBIX KOJIOHUM.

Mopdosioruiueckue, THHKTOpPaJbHble U KYJIbTypaJbHble
CBOMCTBA BbIJIeJIEHHBIX KYJIbTYP U3y4a/H OOGLIENPUHATHIMU B MU-
Kpo6uoJioruu MeToAaMu. [Ipu aTOM y4UThIBaJM XapaKTep pocTa
Ha MIIA, MIIB, MIIIIB, kpoBsiHoM arape Llekiccaepa, Ha 371IeKTUBHbIX
cpenax IHAo, JleBuHa, [lockupeBa U BUCMYyT-Cy/IbGUTHOM arape.
Ha TBepApbIX cpejlax yYUThIBAJIU XapaKTep pocTa, GOpMy, BEJTUUUHY
Y [1BET KOJIOHUH, a B XKUAKHUX CpeJlaxX - Ha/IMuMe 0cajiKa, IJIEHKH Ha
MMOBEPXHOCTH, 06pa30BaHUeE ra3a U NPUCTEHOUYHOTO KOJIbIIa.

[To Mopdosiorn4ecKUM W TUHKTOpPAJbHBIM CBOWCTBaM BCe
KYJIbTYPbI UMEJU TUIIUYHBIE AJI5 COOTBETCTBYIOIIET0 PO/ia PU3HaA-
KU. Pe3ysibTaThl mpe/icTaB/IeHbI B PUCYHKE.
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0T nawmx ArHAT or nnopos Bcero

PucyHOK. XapaKTepHUCTHKA BbIJI€JIEHHBIX KYJbTYP OT 60/IbHbIX, HABIIUX
ATHAT U a60OPTHPOBAHHBIX 1J10/[0B

Kak BUAHO U3 pUCYHKA, UAeHTUUKALMU NOABEPTHYTO 365
KYJIBTYP, U3 KOTOPBIX 237 ObLIX U30JIMPOBAHBI OT MABLINUX ATHAT U
128 - 13 a60PTUPOBAHHBIX IJIOIOB OBI[EMATOK.

B Xone wuccienoBaHWE ObLIO BbiAeseHO 182 KyJbTypbl,
npuHajexawux pony Escherichia, 143 - Salmonella, 28 - Klebsiella,
4 - Streptococcus, 1 - Proteus v 7 kynbTyp Diplococcus. BoljesieHHbIe
KYJIbTYPbl ObLJIM U3y4YeHbl 0 MOP(OJIOTUYECKUM, TUHKTOpPHUA/Ib-
HbIM U GMOXMMUYECKUM CBOMCTBAM.

3a mepuopn uccleL0BaHUN NATOJOTMYECKOTO MaTepuasa OT
NaBIIMX ATHAT U abOPTHUPOBAHHBIX IMJIOJOB ObLIO BblAeseHO 365
KyJIbTYP, U3 HUX 182 KyJbTypbhl, IpUHaAIeXaux poay Escherichia,
143 - Salmonella, 28 - Klebsiella, 4 - Streptococcus, 1 - Proteus u 7
KyJbTyphbl K Diplococcus. YcTaHOBJIEHO, YTO B BOSHUKHOBEHUHU Ke-
JIYOYHO-KUIIIeYHbIX 3a060JIeBAHUH SITHAT BAaXKHYIO POJib UrPAIOT
6akTepuu ceMeiictBa Enterobacteriaceae, Ha 10110 KOTOPBIX PUXO-
JIUTCs 0K0J10 97% BbIJIeJIEHHBIX KYJIbTYP, IPe06J1aJalo[UMU U3 HUX
ObLIU 3IEPUXHUU U CaIbMOHEJIbI, COOTBeTcTBeHHO 51,0% u 39,1%.

JlutepaTtypa

1. JlaTtbimeB C.H. Oco6eHHOCTH 3MHM300THYECKOT0 Mpoliecca calbMOHeJI-
Jie3a U 3llepuxro3a ATHAT. ABTopedepar. CtaBponosb. 2009,

2. busmes K.b., Busmes, B.K., Mak6ys3, AJK. Kupkxum6aesa, X.C.
OnpefesieHHe  TPOJO/DKUTENBHOCTH  MEPCUCTEHLHMH  GaKTepu-
OUHIPOAYUHUPYIOIINX IITaMMOB B KHIIEYHUKe STHAT. BecTHHK
ceJIbCKOX03sicTBeHHOU Hayku Kasaxcrana. 2012, Ne7, ¢. 55-57.

3. Zhakupova A.A., K.B. Biyashev, B.K. Biyashev, S.E. Ermagambetova, G.M.
Nurgozhayeva. Performance Test of the Drug «Enterocol». Journal of
Pharmaceutical Sciences and Research. 2017, v. 9, N210, p.1941-1942.

244



Jocuoesa H.3., Hoeamopoes 0.A.,

LIxoepe6osa A.HU., Yepuecosa C.K.
Cesepo-OcemuHckuil 20cydapcmeeHHbIll yHugepcumem
umeHnu K.J1. Xemaeyposa, Poccus

PYYEHHUKMU (TRICHOPTERA) B PYYbAX-IIPUTOKAX PEKU
I'M3EJIbAOH (BACCEUH TEPEKA)

B paboTe paccMoTpeHa CTPYKTypa OJHOTO U3 KJIHOYEBBIX OTPS-
JI0B TIPECHOBOZHBIX BOAOTOKOB KaBKasa, B 4aCTHOCTH, OTpsiZa pyyen-
Huku (Trichoptera). UccienoBaHusi mpejCTaBASIOT NpPaKTHYECKAN
WHTEpEC, T.K. 10 HeJJaBHEro BpeMeHU QayHa pyubeB B GacceiiHe peKu
['M3enbf0H 6bla He M3yYeHa, YTO ObLIO CBSI3aHO C MOC/AEACTBUSIMHU
IJISIAAJbHON KaTacTpodwl - B TeueHue 8 yieT, HaunHas ¢ 2002 r. peka
['M3esnb/l0H Hecsa Tasble BOJbI JeAHUKa KoJika, 0aToMy B BoJie NpH-
CyTCTBOBAJIM B 6OJIBILIOM KOJIMYECTBE MeXaHUYECKHE TPUMECH, U TEM-
nepaTypa no CpaBHEHHIO C APYTHMHU peKaMH Oblia HECKOJBKO HUXKE,
YTO MaJIO CIOCOGCTBOBAJIO Pa3BUTHIO Py4eHHHUKOB [1, c. 54 - 58].

Pyybu GaccefiHa - YHUKaJbHbIA THAPOJOTHYECKHNA OOBEKT
(0 MUTAHHUIO - 3TO MOA3EMHbIE UCTOYHHUKHU, KOTOPble UMEIOT YHU-
KaJIbHbIA XUMHUYECKHH COCTaB, OMpPeesiolui U GOPMHUPYIOIIUN
cpeay 06GUTaHUS BOAHBIX OPraHU3MOB: CIe[lyeT OTMETUTDb CTA0UJIb-
HOCTb 6UOTOMNAa, KOMPOPTHBIX AJ151 pa3BUTHs payHb! (0COBGEHHO py-
yelHUKOB) TemiepaTyp (8-140C), ckopocTb TeueHus - 0,3-0,7 m/
cek. Jlaxke JIMCTOBOM omMaji MPUBHOCHUT BO3MOXKHOCTD JJIsI MOsIBJIE-
HUS HAJIEXKHBIX YOEXKUIL A1 psifia BUAO0B (JIMYMHOK MJIAZIIero Bo3-
pacta nozseHok Baetidae, pydeiinukoB cemeiictB Hydropsychidae,
Apataniidae; BecHsiHOK Taeniopterygidae).

PaccmoTpuM cTpykKTypy otpsiza Trichoptera U oco6eHHOCTH
3KOJIOTHH, OTNpeJiesisiioliMe pa3BuTrHe TpuxontepodayHbl 6acceiHa.
C6op rupobHOIOrHIecKoro MaTeprasa NpoBOJUJICA MO CTaHAAPT-
HbIM MeToAuKaM [2, ¢.33-48; 3, c.247-250]. Marepuan cobupaJsics
BPYYHYI0 C TIOBEPXHOCTU OT/eJbHO TMOJHATHIX KaMHEH, MOTpyxKeH-
HBbIX B BOJy BeTBEeM M PaCTUTENbHOCTU. TakkKe MCIOJb30BAJICS BO-
JHBIM CAa40K, KOTOPBIM CTAaBUJICS 110 TEYEHHIO B MECTE CH6Opa: B HETO
cobupaJsics Becb CMbIB GeHTOcCa. Bo3ayIiHBIM caykoM co6Hpainch
MMaro Ha cyiie 1o 6eperaM BoJJOEMOB C IPUOPEKHON PaCTUTEIBHO-
CTH Y KaMHel.Pa360p ruipo6HOHTOB NPOBOAMUJICS MO BCEM CTaAUSAM
pa3BUTHSA C UCNIOIb30BAaHUEM JIYTIbI U cTepeoMUuKpockona MBC-1. Jlna
omnpe/ie/IeHHs UCII0Ib30BaIach COOTBETCTBYIOIIAS JUTepaTypa [4,5].

Ha pmosiro otpsiza Trichoptera mpuxoauTcs 33% Bcex c60-
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poB - 16 Bu0B 13 10 poioB U 6 ceMeNCTB, 06'beIUHEHHBIX JIBYMs
NoJ0TPSAAaMU: KOJIbUaTOLyNHKOBBIX (Annulipalpia) u nenpHomy-
nukoBbIX (Integripalpia).

Cob6paHHble HAMU BU/bI pacnpeeUanCh CleyI0IuM 06-
pa3oM - NOJOTPSAAY KOJIbYATOLIYTUKOBBIX NPUHAAJIEXKAT 4 ceMel-
CTBa, LIeJIbHOUIYITMKOBbBIE TIpe/iCTaB/eHbl 2 ceMelcTBaMu (TabJ1. 1).

Ta6smna 1
Pa3HooGpa3ue pyuyeifHUKOB B 6acceiiHe peKy ApIoH

Otpsap Trichoptera

nojpotpsz Annulipalpia noznoTpsx Integripalpia

CeMeNcTBO Kon-Bo | Kos-Bo | CemelicTBO Kos-Bo | Kos-Bo
pozioB | BUZOB pozioB | BUZOB

Hydropsychidae 1 4 Limnephilidae |5 6
Hydroptilidae 1 2 Apataniidae 1
Rhyacophilidae 1 2
Glossosomatidae 1 1
4 cem. 4pona |9 BumoB | 2ceM. 6 posioB | 7 BUJIOB

W3 Tabnubl BUAHO, YTO KOJIbYATOLLYTUKOBBIE JIOMUHUPYIOT
o yucay BUZ0B (9) u ceMelcTB (4), HO YCTYNAIOT M0 YUCIY POJOB
(4), B ToXe BpeMs LeJIbHOIIYNHUKOBbIE IpeJCTaBJeHbl BCEro 2
ceMeiictBamu (Limnephilidae, Apataniidae), koTopble 06'beJUHSIOT
6 pozsoB U 7 BUz0B (puc. 1).

o R s

Integripalpia 60% 3%
33% et

56% e

Annulipalpia 40% i
67% N
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|
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& ;
gy &

&

T 8 & i
Puc. 1. TakconHomuyeckoe pasHo-  Puc. 2. CooTHOLIeHHe ceMelCTB B
obpasue Mo0TPsJ0B B OTPsLE otpsize Trichoptera

Trichoptera (psip 1 - cooTHoLIEHUE
CEeMEWNCTB, psif, 2 — COOTHOLIEHUE
POZOB, psAf, 3 — COOTHOIIEHUE
BU/IOB).
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TakcoHOMHUYecKoe pa3HOOOpa3ue CeMEUCTB pacnpejesseT-
csl cieAylouyMM o6pa3oM: JOMUHUPYIOT ceMecTBO Limnephilidae
(37%) u Hydropsychidae (25%); ana cemelicts Hydroptilidae u
Rhyacophilidae ycranoBsieno no 2 Buza (13% kaxaoe) u o 1 Buay
NpUHAANEKUT ceMelicTBaM Glossosomatidae u Apataniidae (o 6%
KaXKJj0e): COOTHOILeHHEe BUJOB OTpaXKeHO Ha JguarpamMme (puc. 2).
CienyeT TakKe CKasaTh, YTO payHa pyuybeB 3HAUUTEJNbHO OOTave,
YyeM peydHasi, U KOHEUHO Ke, IOMUHUpPYyeT HaJl GayHOU 3aBO/ieH, I/ie
BO/la MPaKTHUYeCKU HEeJABMKHMA, YTO HEKOMGMOPTHO JJis MCHUXPO-
dunbHOU dayHbl. [l pek oTMeyeHO 7 BH/OB PYYEHHUKOB, AJs
pyubeB — 15 BHU/IOB U, HaKOHELl, B 3aBO/IsIX OTMe4YeHo 2 Buja. Pac-
cMaTpuBasi GUOTOIMbI PYyYbeB, Mbl MPUILIN K BBIBOAY, YTO Py4bHU
cBOeob6pa3HbIi pepyruyM AJjis pa3BUTHUS TpUXONTepodayHbl, KOTO-
pasi oueHb YyTKa K TEMIIEPATYPHOMY PEXKUMY, CKOPOCTSIM TEYEHUS,
cybCcTpaTy ¥ XUMHUUYECKOMY COCTaBY BOJbI.

[IpencraBuTtenu cemeiictBo Limnephilidae Hanb6os1ee Tunuy-
HbI JIJ151 pyubeBoH payHbl U Ipe/icTaByieHbl pojamMu Drusus Stephens
(1), Kelgena Mey (1), Limnephilus Leach (1), Anabolia Stephens (1),
Potamophylax Wallengren (2).

[lepexois k 06¢cyxaeHUI0 BUJ0B ceMeiicTBa Hydropsychidae,
cJlelyeT CKa3aThb, YTO 3TO caMble TUIIMYHbIE IPE/[CTABUTENU HAIIUX
BO/IOTOKOB, OHH MOTYT NOJHUMAThCs BbICOKO B ropsl (1800 M Haf,
yp. MOpsi), IpeKpacHo YyBCTBYIOT cebs1 B npearopbe (800-900 m
HaJ yp. Mops), TaKXKe 3TO Npe/JCTaBUTENN PaBHUHHBIX 30H b6accei-
Ha Tepeka (300-400 M Haz yp. Mop#).

B Hamux c6opax oTMeYeHbl YeThbIpe BUJA 3TOTO CEMENCTRA:
nasieapktuydeckuid BuJ Hydropsyche contubernalis Mclachlan, 1865;
eBporneilickuil - Hydropsyche angustipennis Curtis, 1834; u, Hako-
Hell, auJeMuku KaBkasza - Hydropsyche martynovi Botasaneanu,
1967 u Hydropsyche katshalovae Kornoukhova, 1989.

Bcero cobpaHo JIMYUHOK 3TOro poaa 145 3k3eMIJISPOB, Ky-
KOJIOK — 27. Bce ruziponcuxufibl - 06UTaTeNU KAMEHUCTOTO IPYHTA,
yallle 3TO KPyNHble KAMHHU C pacleJIMHaMU, B KOTOPbIX NPAYYTCS
JIUYMHKU. JINUMHKU CTPOSAT JIOBUME CETH, KyJa MomnajairT Oojee
MeJsiKMe aMPUOUOHTHI (MOJEHKH, IBYKPBLIble, a TaKXe YaCTUYKHU
JleTpUTa, 300MJIaHKTOH). [lo cBoell 6MOTONHUYECKON NPUYPOYEHHO-
CTU - pedyHble BU/bl, OOUTAIOL[ME HA KAMEHUCTOM JHe, IPSA4yTCs
10/, KAMHSIMH, CKOPOCTH TeueHUs BblJlep:kuBatoT oT 0,3 0 2 M/c 1
Bhblle./IuTopeodubHbIE, OJIUTOCATIPOOHBIE BUJBI.

PydeilnukoB ceMelicTBa Rhyacophilidae B Hamux c6opax
NpeJICTaBASAIT 2 BUJA, OTIMYAIOTCA PYYEWHUKU JJAaHHOrO ceMei-
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CTBa CBOUM TpPebOBaTeJbHbIM OTHOUIEHUEM K YUCTOTE BO/Ibl, IPaK-
THUYECKH BCe BU/Ibl OTHOCATCS K MHAMKATOPaM COCTOSIHUS BOJHBIX
akocucTeM. B Hamux cb6opax NpUCYTCTBYET NpeJICTaBUTE/Db 3H/le-
Mu4HOM payHbl Rhyacophilaaliena Martynov, 1916 u eBponeiickoi
- Rhyacophila nubila Zett., 1840. PacnpocTpaHeHue BU/I0B LIMPOKOE,
JIMUMHOK Y UMaro MO>XHO BCTPETUTb Ha Pa3IMYHbIX BbICOTaX (MOJ-
HUMaIOTCs B ropbl 6osiee yeM Ha 2500 M Haz yp. Mops). JIMUUHKHU
KpymnHble — 20 MM U 60Jiee, 3eJIeHOBATOTO 1[BETA, HO KaK Mbl yKe ro-
BOPUJIY, HA LIBET INUMHOYHBIX a3 MOXKET BJIUATH CyOCTpAT U MULIA.
B KOHIle BeCHbI U B HauaJle JieTa UMaro py4eMHUKOB-pUaKODUIU],
JIETAT Ha CBETOJIOBYLIKH, B onpejesieHHoe BpeMs cyTok (c 2000 u
2100). CobpaHo HaMu 35 JUYHUHOK, 17 KykosoK U 3 uMaro. C60pbl
npoBeJieHbl Ha r1y6uHe 0,5 M, CKOpocTb TedeHusd - 1,5 M/c, TeMIie-
patypa Bozsl - 120C. JIuTopeoduibHble, 0JIUTOCANIPOOHBINA BUABI.

Haub6osiee MHOTOYHC/IEHHBIMU B HalllMX CO0Opax OKasaWCh
pyuyelHUKH poAoB Apatania u Hydropsyche, pydelHUKH poOJOB
Drusus u Hydroptilidae - mano4yucieHHbl. YdcieHHOE COOTHOILIE-
HUe pooB B oTpsje Trichoptera npuBeseHo B Tabuie 2.

Ta6suna 2
YucaeHHOCTh Py4YeHUKOB B 6acceiiHe peku 'M3enb0H
YucsienHoe
Popg Jlnunuky | Kykonku | Umaro | WToro | cooTHoueHHe poioB
B OTpsAZe py4eHHUKH
Hydropsyche 145 27 7 179 22%
Hydroptila 13 - - 13 1,5%
Rhyacophila 35 17 3 55 6,7%
Glossosoma 53 21 74 9%
Limnephilus 47 47 57%
Drusus 11 3 14 1,7%
Kelgena 9 5 14 1,7%
Anabolia 10 10 1.2%
Potamophylax 45 45 5,5%
Apatania 273 92 - 365 45%
Bcero: 64153k3. | 1653k3. | 10 3K3. 816 100%
3K3.

M3 TabGJUYHBIX JJAHHBIX MOXHO BHJETb, UTO HAWOOJIbIIEH
YHCJIEHHOCTbIO OT/IMYaloTcs poJibl Apatania (45%) 1 Hydropsyche
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(22%), 3a Humu ciaeaytoT Glossosoma (9%), Rhyacophila (6,7%),
Limnephilus (5,7%) Potamophylax (5,5%), Kelgena (1,7%), Drusus
(1,7%), Hydroptila (1,5%) u, HakoHel, Anabolia (1,2%).

TakuMm o6pasoM, JJi py4ubeB-MPUTOKOB peKU [H3esbloH
yCTaHOBJIEHO 16 BU/I0B pPy4YelHUKOB.B 11€J10M Ke YHC/IeHHOE Tipe-
BOCXO/ICTBO MNpPUHAaJJIEXUT mnofoTpsaay Integripalpia (60,8%).
Annulipalpia (39,2%), HecMOTps1 Ha BU/I0BOE pa3HOOOpasue, yCTy-
MAalT B YUCJIEHHOCTH IeJIbHOIIYTUKOBBIM, OJJHAKO CJIeJlyeT TaKkKe
YUYUTBIBATH TO, YTO BbICOKASI YUCJIEHHOCTD MOCJIEHUX T0/1/IePKHU-
BaeTcs 3a cueT ceMeiicTBa Apataniidae (45%). [lpeacTaBuTenu ot-
psjia py4YerHUKOB NMpakTuyecku Bce sutopeodusnl (70%), ncam-
MO- U duTopeodusbl cocTaBASIOT 12% KaXKIbIH.
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ABSERON MILLI PARKININ FON M9MOLi NOVLORi

Har hansi bir arazinin fon (fonyaradan) névlari hamin yer ti¢iin
xarakterik olan, eyni zamanda nisbaten kiitlavi va genis yayilmis he-
sab edilan novlardir. Qeyd etmak lazimdir ki, istanilen arazinin miiay-
yan qrupdan olan canlilar baximindan tadqiqi onun fon névlarinin
oyranilmasi ila baslayir. Daha darin tahlillar va dayisan ekoloji vaziy-
yatin hamin qrupdan olan canllara tasiri ise indikator névlarle apa-
rilir. Bazan indikator novler mahz fon ndévlar arasindan secila bilir.
Bu baximdan Abseron Milli Parki (MP) ziyaratgilarin ekoloji maarif-
lanmasinda fon névlarin xlisusi payini ve prioritet oldugunu nazara
alaraq arazininin fon mamalilarine dair malumatlarin taqdim olun-
masini lazim bilirik ve bu tezis MP-in hamin ndvlarindan bahs edir.

Misahidalar ananavi metodlarla [4], bilavasits fardlarin va ya
onlarin hayat faaliyyoti izlorinin geyda alinmasi kimi vizual miisa-
hidalara asaslanmis, ayri-ayr1 dastalardan olan heyvanlar miivafiq
tisullarla geyds alinmis (yarasalar detektorlarla, gomirici vo hasarat-
yeyanlar diritutan tslalarls va s.) vae novlarin transektlar tizra nisbi
say ucotu aparilmisdir.

Tadgiqgatlar va adabiyyat malumatlarina asasen MP arazisinda
7 dastaya aid 26 nov yayllmaqdadir. Cliciiyeyanlar (Insectivora) - 4,
Yarasalar (Chiroptera) 4 nov, Gamiricilar (Rodentia) - 8, Dovsanki-
milar (Lagomorpha) - 1, Ciitdirnaqlilar (Artiodactyla) - 2, Yirticilar
(Carnivora) - 6, Kirakayaqllar (Pinnipedia) - 1 novls tamsil olunur
ki, bunlardan 3-ii ¢oxsayli, 6-s1 adi n6v hesab olunur [2, 3]. Coxsayli
novlarin hamisi, adi névlerdan bir negasi vo hatta son zamanlar sa-
yinln azalmasina baxmayaraq hals da arazi iiciin xarakterik hesab
olunan xazar suitisi do MP-1n fon névleri kimi torafimizden dayar-
londirilir. Umumilikde 26 mamali néviindan yalniz 6-s1 srazinin fon
novi statusuna malikdir.

Aciq vo qumsal biotoplarinin, eol-qumluq stasiyalarinin fon
novi qirmiziquyruq qum sicanidir (Meriones libycus). Monitoring
zamani bir ha arazids orta hesabla 350 yuva girisi sayilmis, bir hek-
tara disen ford say1 18-23 olmusdur. Kicik arabdovsani (Allactaga
elater) arazinin adi ve ikinci fon gamirici noviidiir. Gece marsrut
ucotu naticalorine asason miivafiq biotoplarda har hektara 5-7 ford
geyda alinmisdir [2]. Dérd yarasa novindan kiili sebparasi (Pipist-
rellus kuhlii) arazids an ¢ox qeyda alinan fon noév olub siginacaqlari
tikililarla baglidir. Ultrasas monitoring naticalarins gora hektara 2-4
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ford gqeyda alinmisdir. 9razinin an coxsayli va tipik yirtict névii adi
tilkudur (Vulpes vulpes). Fordlarin ham 6zlari ve ham da hayat faa-
liyyati izlari (ekskrement, pancas izlari) tarafimizdan tez-tez qeyda
alinmigdir. Adi tilkiiniin yem rasionunun ahamiyyatli hissasini tas-
kil edan gomiricilar MP-1n heyvan bioktitlasinin boyiik bir hissasini
taksil edir. Caqqal (Canis aureus) qamishqlarin adi, bazan ¢oxsayli
novidiir ve panca izleri an ¢ox geyda alinan yirticit névlerindan ikin-
cisidir. Xazar suitisi (Pusa caspica) Sahdili atrafinda hazirda az hal-
larda geyds alinsa da, 1930-cu illards arxipelaqin sahillorinda har il
10 mina gadar suiti dincalirmis. 1935-1937-ci illarda bu raqgem 100-
200 mina gadar olub [5]. 1997-ci ilin dekabr ayinda Sahdilinda qis1
simala tiziib kd¢cmayan bir-ne¢a ford qeyds alinmisdir [2]. Hazirda
say azligina baxmayaraq, Sahdilinin tarixan suitilarin dincelma yer-
lari oldugunu nazara alaraq bu mamalini MP-1n ham fon (xarakterik
nov), ham ds indikator név hesab edirik.
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KiCiK QIZILAGAC KORFOZININ MAKROZOOBENTOSUNUN
OYRONILMOSIN® DAIR

Kicik Qizilagac korfazi Xezar doanizinin canub-garb hissasinda
yerlasir. Korfazin hidrofaunasinin, onun miithiim torkib hissasi olan
bentik orqanizmlarinin nov tarkibinin, miqdarca inkisafinin vo eko-
loji xlisusiyyatlorinin dyranilmasinin mithiim elmi vo praktiki sho-
miyyati vardir. Qeyd etmak lazimdir ki, bentik orqanizmlar baliglar
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va su - bataqliq quslarinin yem bazasinin asasini tagkil edir, onlar
korfazin bioloji mahsuldarliginin formalagsmasinda muthiim rol oy-
nayirlar. Homin orqanizmlar suyun tabii olaraq temizlanmasinda
istirak edir, tobii biofiltratorlardir. Bentik organizmlarin névlarin
aksariyyati bioindikator organizmlar olub, suyun iizvi maddalarle
cirklonma daracasini gosterir. Bundan basqa onlarin miixtslif nii-
mayondalari insan, heyvan vo baliglarin parazitlorinin dasiyicilari
va ya araliq sahiblaridirlar.

Korfazin bentosu haqqinda malumatlar1 Kasimov A.Q. (1972),
S.9liyev (1988, 1993) vermislar. Son illards korfazda ekoloji sora-
it pislosmisdir. Korfazin boyiik arazisini cod su bitkilori drtmiusdiir,
lillanma getmisdir, ora daxil olan ¢aylarin suyu azalmisdir ve Xazar
danizinin saviyyasina qalxdig1 doviirde denizin suyu korfazin suyu-
na qarismisdir. Bu da hidrofaunanin inkisafina 6z tasirini goéstarmis-
dir. Bela bir seraitde 2019-2021-ci il arzinda korfazds hidrofaunaya
dair, onun mithiim tarkib hissasi olan makrozoobentosun nov tarki-
bi, miqdarca inkisafi, biosenozlar iizra yayilmasina dair tadgiqat is-
lari aparmagi garsimiza maqgsad qoymusduqg. Bu magsadla 2019-cu
il noyabr - 2020-ci ilin mart ayinin sonlarinda koérfazdan materiallar
toplanib tohlil olunmusdur. Materiallarin toplanmasi vo islonilmasi
hidrobiologiyada gabul olunmus timumi metodlar asasinda yerina
yetirilmisdir. Materiallarin tohlili zamani korfozden 7 sistematik
qrupa (azquli qurdlara, zslilors, molyusklara, inaca siirfalarina,
sartqanadli bocaklara, xironomid siirfalaring, heleidlors) dair 34
nov makrobentik orqanizm askar olunmusdur. Askar olunan orqa-
nizmlarin 18 novii xironomid stirfalerine, 6 ndvi iynaca siirfalarine
addir.

Rast galinan noévlari intensivliyine géra Agrion virgo, Lestes
sponsa, L.barbara, Sympycna fusca, Platychemis pennipes, Ishnura
pumilio, Parachironomus parastratus, Chironomus thummi, Endochi-
ronomus tendens, Cricotopus silvestris, C.biformis, C.algarum, Eukief-
leriella similis, Orthocladus rivicola, Procladius choreus, Pferrucineus,
Tanypus punctipennis, Tvillipennis, Culicoides sp., Bezzia sp. novlari
farglonmisdir.

Misahidalar zamani bentik organizmlarin miqdarca inkisa-
fina gora xironomid siirfaleri dominantliq etmisdir. Bels ki, xirono-
midlarin biokiitlasi 1m? sahadas 5,4 q, say1 isa 268 ford olmusdur.

Tadqgigat zamani hidrobiontlarin biosenozlar iizre yayilmasi-
na diqgat verilmisdir. Bela ki, orqanizmlar bitki biotopunda tistiinliik
taskil etmisdir. Korfazda ikinci yerds lil biotopu durur, bu biotopda
6ziinamaxsus heyvanat alomi vardir. 9sasan burada ikiganadlilarin
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niimayandalari istirak edir. Onlardan yarimsart qanadlilari, xronomid-
lari vo qurdlardan azqilli qurdlart misal géstarmak olar. Azqilli qurd-
lardan Stylaria lacustris, Nais communis, N.elinguis dominathq edir.

Qeyd etmak lazimdir ki, kérfazin uzun illar baliqeiliq tasar-
rifatinin inkisafinda rolu boyiik olmusdur. Son dévra gadar orada
miixtalif baliq kérpalarinin alinmasi maqsadila baliq zavodu faaliy-
yat gostarirdi.
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HUTOTOKCUYECKOE BJIMAHUE MUHHUMAJIbHBIX
KOHOEHTPAIMH OTPABOTAHHBIX MAIIMHHbIX
MACEJI (OMM) HA MOJIOZb CA3AHA (CYPRINUS CARPIO)

ExxeroziHasi Macca MacJioCcoiepKalux 0TX00B, 00 pa3yoIuX-
csl B MUDpe, olleHHBaeTcs B 40 MJIH. TOHH. ICTOYHHUKOM UX SIBJISIET-
€ J3KCIJIyaTaldsl MallWH CeJIbCKOTO X03SWCTBA, TPAHCHOPTHBIX
CpeJCTB, CTAHKOB, NMPOMBIIJIEHHOTO M 3HEPreTUYecKoro o6opy-
JloBaHus. B HacTosiee BpeMs cobupaeTtcd He 6oJiee 20 MJIH. TOHH
MacJIo OTXOZ0B €XerofHo, a lepepabaThIBaeTcs MOpsAKa 2 MJIH.
TOHH, WJn okoJio 10 % [4].

OTpaboTaHHbIE CMa304YHO-OXJIAKJAOIINE TEXHOJOTHIECKHe
cpeactBa (OMM) ABJSAIOTCA ONMACHBIMU 3arpsiI3HUTENAMU TPAKTH-
YeCKU BCeX KOMIIOHEHTOB MPUPOJHOMN CpeJibl - MOBEPXHOCTHBIX U
MO/I3EMHBIX BOJI, TOYBEHHO-PACTUTETHLHOI0 MOKPOBA, aTMOCHeEPHO-
ro Bo3/ayxa. OnacHbIM CBOHCTBOM MaceJi ABJSETCA UX TOKCUYHOCTD
- CBOHCTBO BelleCTBa MPH MOMN3JaHUM B ONpe/IeIEHHBIX KOJIMYe-
CTBaX B OPraHU3M 4YeJIOBEKA, )KUBOTHOI'O UJIM PACTEHUS BbI3bIBATH
UX OTpaBJieHHe WY rubesb [3]. ITa npobseMa KpallHe aKTyaslb-
Ha ass Kacnuiickoro pervoHa M3BeCTHOIO CBOMMM GoraTeHdlnInMu
3ajiexxaMu HePTH U OOJIbIIMM KOJIMYEeCTBOM II€eHHEWIIHUX BHUJOB
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IIPOMBICJIOBBIX PbI6, B YaCTHOCTH OCETPOBBIX pbl6. OMM, cauThle B
KaHaJIM3alMOHHYI0 CUCTEMY, HeM30eXHO nonajaT B Kacnuiickoe
MOpe, Hapyllas ero 3K0JIoru4ecKoe COCTOSIHUE, U 6e3 Toro JocTa-
TOYHO CUJIbHO 3arpsi3HEHHOEe IPOMBbILLJIEHHBIMU OTX0AaMHU [2].

UccnenoBaHusa NpoBOAMJIMCE Ha MOJIOAM Ca3aHa, BbIpallleH-
HOU Ha pbI60-BoJIHOM X035l cTBe HedTuannHckoro paiioHa. B pa6o-
Te C TeCT-OpraHU3MaMHu NPUAePKUBATUCh HOPM OMO3TUKH U TPaBUJI
paboThl ¢ IO3BOHOYHBIMH XUBOTHBIMU. MccieoBaHUe TPOBOAUIIN
110 MeTOJly MUKPOSIIEPHOTO aHa/IM3a HA 3PUTPOLUTAX KPOBHU.

Bb1s10 HcnoJib30BaHO 27 pbl6, KOTOPBIX Pa3/ie/Inau Ha 3 TpyII-
bl 10 7. [lepBad rpymnna KOHTpOJIbHasA, BTOpas U TPeThA - IKCIEPHU-
MeHTaJ/IbHble. Bce Tpu rpynibl 66114 NepecaXkeHbl B 3 0JjMHAKOBbIe
BaHHBI, 3anoHeHHble 30 IUTpaMH YUCTOM NPECHOMN BOJBI.

J1g 3KCcneprMeHTa HCNOJIb30BajJW CMeCh pPasHbIX COPTOB
OMM, Tak Kak B eCTECTBEHHBIX YCJIOBHUSX, OOBIYHO, CO CTOYHBIMH
BOZIAMU B BOJOEMBI IONIAJJaI0T UMEHHO CMECH.

B BaHHBI € 3KCMepUMeHTalbHbIMU I'PyNNaMu OblIX J06aBIEHBI -
B OJHY 5 MJ1, a BO BTOpYI0 M 10 MJ1 oTpaboTaHHOTro Macjia Ha 30 J1. BOZbI.

Yepes 72 4yaca (3 cyTokK) y pbl6 B35/ P06l KPOBU U3 XBO-
CTOBOM BeHBI [/ aHanusa. [loayyeHHble Ma3ku GUKCUPOBAJIMCh
MEeTHJIOBBIM CIMPTOM, M BbICYLIMBAJUCh IPU KOMHATHOU TeMIlepa-
Type, a 3aTeM OKpallMBaJXCh 110 MeToAy ['mM3a-PoMaHOBCKoOrO.

Ha npurotoBJjieHHbIX Ma3Kax, [10J, CBETOBbIM MHUKPOCKOIIOM
npy yBesndeHUH x 1400, oACIUTHIBAIOCH KOJIMYECTBO MUKPOSZED
Y KJIETOYHBIX NMATOJIOTUH Ha ThICAYY 3PUTPOLUTOB AJIsI KaXKJ0ro
Maska. PotorpadupoBaHUe BbISIBJEHHbIX NATOJIOTUHN OCYLIECTBJIS-
Jochb Ha IMPPOBOM MUKpPOCKOIIE MpU yBeandeHuu x1200.

KosinyecTBO 3aperncTpupoBaHHBIX MUKpOAJep MOACYUTHIBA-
JIOCh OTJIeJIbHO, a BCe OCTa/IbHble 0OHapyKeHHble NaTOJIOTUU CyMMHU-
poBaJsnce. [lofcueT MUKpOALep U KJIeTOYHBIX IAaTOJIOIMI Ha ITpenapa-
TaxX Ma3KOB KPOBH I0Ka3aJ cjeylollee. Ha ocHOBaHMH NOJIy4YeHHBIX
JAHHBIX ObLJa MOCTPOEHA TUCTOrpaMMa, Ha KOTOPOH NpeJCcTaBJeHbl
N0JIy4YeHHble Pe3y/lbTaThl IPOBEJeHHOI0 3KCIIePUMEHTA.

KonuyecTtBo untonatonorui B aputpoumTtax CasaHa
KoHTponb KoHueHTpaumnsa 5 mn | KoHueHTpauusa 10 mn
Mim=1.14 £ 0.28 | M+m=20.86 + 1.79 M+m=34 + 1.31°
*p<0,001
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Puc 1. 'acrorpaMmMa KoJIHYeCTBA NaroJorui B 3purponarax Casana

= 100 -
z 90
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S Er 50 -
E E- 40 34*
8 8 30 20.86*
=0 20
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g ;
*p<0,001

Kak cienyeT u3 nprBe/ileHHbIX JaHHbBIX, KDOBb KOHTPOJIbHBIX
pbI6 Obljla HPaKTUYECKU JIMLIEHA MaToJorui. B HamewMm ciydyae y
KOHTPOJIbHBIX >KMBOTHBIX ObLIM 3aperuCTPpUpPOBaHbl eAUHHUYHbIE
MUKpOsIZpa, IpuyeM He y Bcex ocobei (Puc.2). 3To ykasbiBaeT Ha
TO, YTO UCII0JIb30BAHHbBIE B 9KCIIEPUMEHTe PbIOBI B IIpIiecce UX Npy-
JIOBOT0 BbIpalllMBaHUsl 06MTa/IM B YUCTOM BOJie U He ObLJIU N0JBep-
>KeHbI BJIMSHUIO KaKUX-JTM60 TOKCUKAHTOB.

OnHOBpeMeHHO, NPOBOAA yueT MUKPOsIZEP, MOXKHO O06Hapy-
KUTb U Apyrye NnaToJoruyeckve U3MeHeHHUs B f/ipax M3y4yaeMbIX
KJIETOK, KOTOpble TaKXe MO3BOJISIOT CYJUTh O F€eHOTOKCHUYECKOM
BO3/I€ICTBUU:

Pncyl-mlc 2. Mmcposmpo PucyHok 3. AMUTO3.
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PucyHok 4. 'nnoxpomMasus.

B HaweMm ciyyae, y sKCllepUMeHTa/bHbIX IPyII GbLIO 3ape-
TMCTPUPOBAHO HEOXKUAHHO BbICOKOE KOJIMYECTBO Pa3/IMYHbIX KJle-
TOYHBIX MATOJIOTUH. B HEKOTOPBIX MPo6ax GBI 3aperuCTPUPOBAH
aMHUTO3, UTO fIBJSIETCSA MOKa3aTeseM MOBbILIEHHOIO YPOBHS alol-
TO3a y AaHHbIX ocobel (Puc.3). ¥ sakcnepuMeHTa/lbHBbIX pbl6 TaK-
’Ke perucTpupoBajacb TMIOXpoMasus, T.e., pa3pylleHHe reMorJo-
6uHa (Puc.4). JTa maToJsiorusi OTpakaeT HapylleHHe IMPOILECCOB
06pa3oBaHUsA reMOIVIOOMHA U 3aKJII0YAeTCs B MaJIOM COZepKaHUHU
JIbIXaTeJIbHOTO MMI'MEHTa B 3PUTPOLMTAX, YTO BBI3bIBAET OCTPYIO
aHEeMHUI0 Y KUBOTHBIX. PaspyiieHrne reMorjio6MHa B 3pUTPOLUTAX
06'bsICHAETCSA TOKCHYECKUM BO3/ielcTBMEM KOMIIOHeHTOB OMM Ha
MOJIEKYJIbI TeMOT/I06UHa [2].

Y HakoHeL, MpaKTUYEeCKH y BCeX Pbl6, HE3AaBUCHMO OT KOHIIEH-
TpalyU MacJia B BOZie, perucTpupoBaJics kapuopekcuc (Puc.5).

ry .\,
8

PucyHok 5. Kapuopexkcuc (pa3Hble cTaguu).

256



Takum obpasoM, Jake TakvMe MUHUMaJbHble KOHIIEHTpaLWU
BbI3bIBAIOT MATOJIOTMYECKUE U3MEHEHUsI B 3pUTpoLUTax nepude-
pUYeCcKOl KPOBH NMOJONBITHBIX PBIO.

OTpaboTaHHble MacJa CoJiep:KaT oNacHble IPUMeCH, HAKOMUB-
muecs B Ipolecce 3KCIayaTanud. KoHLleHTpanus 3TUX NpUMeced
3aBUCUT OT 0COOEHHOCTeH HCIOJIb30BaHUS NPOAYKTAa; OHU MOTYT
NpeJCTaBAATb ONACHOCTb /I 3[0POBbsl JOJed paboTawlMux Mo
yTWIK3AlMU MaTepyasa, U AJs OKpyxxawleit cpesibl. O6palieHue ¢
O0TpabOTaHHBIMU Mac/laMHU TpebyeT, COOJII0eHU 0CTOPOXKHOCTH. He-
KOTOpble U3 HUX 00/1a1al0T 0611le TOKCUYECKMMHU U KaHIleporeHHbIMU
cBoricTBaMU. OCHOBHOWM NPUYMHON BBICOKOM TOKCHUYHOCTA OMM 4B-
JII0TCS noauxaop- 6udenusl ([1XB) u ux npousBoaHbIe [4, 5].

JlaHHBIe MeXYHapOJHOTO aHaJ13a 3KO0JOTMYeCKOro COCTO-
saHUA Kacnuiickoro Mopsi NokasblBalOT BBICOKUHM YPOBEHb 3arpss-
HEHHOCTHU BOJbl M JOHHBIX OTJIOKEHUH TSKeJbIMHU MeTaJlJlaMH,
HedTbl0O U €€ NMPOU3BOAHBLIMM, B YyacTHOCTHU [IXB. YuuTbiBas mo-
JlyueHHble HaMHU JlaHHble, cjeyeT peKOMeHJ0BaTb OpraHaM, ocy-
IIeCTBAAKIAM KOHTPOJb HaJl 3KOJIOIMYEeCKUM COCTOSIHUEM BO-
JIHBIX PECYPCOB, 06paTUTh 0CO60€e BHUMaHUe Ha yTuausanuio OMM
B aBTOCEPBUCHBIX MAaCTEPCKUX U Fapakax.
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ARALIQ DONIZi TISBAGALARININ
(TESTUDO GRAECA L., 1758) _
ABSERON YARIMADASINDA MUASIR VOZiYYOTI

Araliq danizi tisbagasi Afrikanin simalinda, Avropanin canu-
bunda, Araliq dsnizi 6lkalarinda, Canubi-Serqi Asiyada, elace da
Qafgazin canub va simal arazilerinds genis siliratda yayiliblar. Abse-
ronda ilk dafs olaraq Araliq danizi tisbagasina 1830-cu ilde Menet-
rie Baki atrafinda rast galmisdir. Daha sonra ise Hohenaker (1837),
Kessler (1878), Selkovnikov (1910), Cernov (1926), Coforov (1949),
dlakparov (1978) dyrenmislar [1]. XX asrin ikinci yarisinda ve XXI
asrin avvalindo daha atrafli Nacafov vo b. (1992), Nacafov vo Hag-
verdiyeva (2014), Novruzov N.E (2016) va s. alimlar tarafindan bu
tisbaganin bioekoloji xiisusiyyatlori 6yranilmisdir [3, 4]. Lakin, son
illar Abseron yarimadasinda bas veran quruculuq islari (yeni-yeni
gasabalarin salinmasi, movcud olanlarin isa genislonmasi) va elaca
da antropogen va texnogen cirklanmalar naticasinda Araliq danizi
tisbagalarinin areali getdikca daralir, say dinamikasi ise azalma is-
tigamatinda gedir. Ona gors da bu heyvanlarin ciddi sakilds qorun-
masi liclin Azarbaycanin, Rusiyanin, Glirciistanin va basqga 6lkalarin
Qirmiz1 kitablarina, hamg¢inin Beynalxalq Qirmiz1 Kitablara salinib
(VU Aled), vahsi flora va fauna névlarinin satisi tizra Beynalxalq kon-
vensiyanin siyahisina (CUTEC, ©lavalar 1) va Il Beynoalxalqg Bern kon-
vensiyasinin alavalarina salinib. Gostarilenlari nazars alaraq biz ya-
rimadada Araliq denizi tisbagalarinin miiasir vaziyyetini dyronmak
masalasini garsiya maqgsad qoymusuq va bunun Ulgilin yarimadaya
ekspedisiyalar taskil etmisik. Araliq denizi tisbagalarinin faal oldu-
gu fasillarda (yaz, yay ve payiz) onlar iizarinde miisahidsalar apar-
misig. Miisahidslar zaman1 zooloji tadqgiqatlarda genis istifads olu-
nan marsrut tsulundan istifade olunmusdur. Yarimadada mévcud
gasaba va kandlarin genislonmasi, yenilarinin salinmasi naticasinda
secilmis transektlar diizxatli olmagla yanasi bir ¢ox hallarda girinti-
li-cixintili olmaqla markazi xatden saga va sola 2-2,5 metr masafada
olub. Transektin uzunlugu isa 500, 1000 va 1500 metr goturiilarak
orada rast galinen Araliq donizi tisbagalarinin sayina goéra populya-
siya sixlig1 hesablanib.

Aparilan ilkin tedqgigatlar ve adabiyyat malumatlari gostarir
ki, Araliq denizi tisbagalarinin yarimadada say dinamikasi azalma is-
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tigamatinda gedir. Buna sabab insanlarin onlarin arealini tutmasi va
limuman neqativ miinasibatidir. Naticods Abseron yarimadasinda
Araliq danizi tisbagalarinin areali parcalanmis ve ayri-ayri fragment-
lar saklinda qalib. Bela biotopik qurulusa diismasinin ve fragmentlar
soklinda galmasinin sabablarindan biri kimi burada son illar ¢ox-
sayli istirahat muasisalarinin tikilmasi va baggiliq tasarriifatinin in-
tensiv inkisafidir. Araliq danizi tisbagalari o qadar da aktiv siiriinan
deyil, daha dogrusu miiayyan tahliike hiss etdikda basga sahslara
miqgrasiya ermak imkanindan mahrumdurlar. Onlarin baden qurulu-
su agir va mohkam karapaksin va plastoronun olmasi bazi hallarda
onlar1 tohliikadan xilas edir [2]. ©sas amil kimi yarimadada onlarin
tabii diismanlarinin ¢oxalmasini da gqeyd etmsaliyik. Xiisusilas sahibsiz
itlorin, tulki ve ¢aqqgallarin korps tisbaga balalarini yemasi sayinin
azalmasi ila naticalanir. Nohayat son illar gliclli artmaqda olan nag-
liyyat vasitelarinin toratdiyi fosadlari da unutmaq olmaz. Malumdur
ki, Araliq danizi tisbagalar1 soyuqqanlh heyvanlardir. Onlarin erkan
yazda qizinmagq Ugiin asfalt yollara ¢ixaraq “glinas vannasi” gabul et-
masi miisayiat olunur. Bu zaman masinlarin tekarlari altinda qalaraq
ciddi zadalanmalarinsg, bir ¢ox hallarda ise mahv olmalarina tez-tez
rast galinir. Yuxarida soylanilenlardan bels naticaya galmak olar ki,
Araliq denizi tisbagalar1 yaxin galacokda Abseron yarimadasinda
nadir hallarda rast galinacak, ona gore da onlarin qorunmasi ciddi
nazarata gotiiriilmalidir.
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MORPHOLOGICAL DIAGNOSIS OF MELOIDOGYNE SPP.
NEMATODES IN POTATO (SOLUNUM TUBEROSUM L.)
PLANT IN GANJA-GAZAKH ECONOMIC REGION

Meloidogyne spp. nematodes cause serious economic damage
by parasitizing the potato plant. As a result of the damage caused by
these nematodes, the root system and growth of plants are weak-
ened, and yields and product quality are significantly reduced [1].

In the modern era one of the main problems concerning the
world community is the ensuring of food security. Plant diseases
common in different countries cause a crop loss of 15-20%, and
sometimes up to 90%. Diagnosis of the disease plays an important
role in the development of a system of environmentally sound and
safe protection measures and the prevention of crop losses [2, 3].

In order to detect Meloidogyne spp. nematodes in potato plants
in the mountainous and foothill zone of Ganja-Gazakh economic re-
gion (Samukh, Shamkir, Gadabay, Dashkasan, Tovuz, Gazakh, Aghsta-
fa) during the production season, a total of 54 samples were collect-
ed from potato fields, 36 from the underground part of roots and
stems of plants (chlorosis, necrotic spots, etc.) with symptomatic
symptoms and 18 from selection. Phytopathological expeditions in
April and May, which are considered the most favorable time for the
detection of nematode diseases, covered eight farms and two exper-
imental stations. The collected plant samples were initially studied
by the Berman method of nematodes. Samples of nematodes isolat-
ed by this method were examined under a JEOL scan electron mi-
croscope and morphometric measurements were obtained. For this
purpose, nematode samples were first dried, preparations were
prepared and dusted with gold in a Smart-Coater, then examined
under vacuum and micro-images were obtained. At the same time,
a fluorescent biological microscope DMS-854 was used to identify
nematodes. To do this, nematodes were extracted from the soil and a
temporary preparation was prepared, examined under a microscope
and photographed.

Meloidogyne spp. nematodes were found in the samples col-
lected from Dashkasan and Tovuz regions as a result of the estab-
lished morphometric measurements.
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SABRAN RAYONUNDA YERLOS$ON ALMA BIiTKILORININ
ZORORVERICILORI VO ENTOMOFAQLARI

Meyvo bitkilorinin zararvericilari bir cox tadqiqatgi torafindon
oyranilmisdir. “Azarbaycanin heyvanlar alomi” baglara ve megsalara
ziyan vuran meyva giivasi, alma meyvayeyani, qizilgarin kepanak,
tak ipaksariyani va,s novlarin adi ¢akilir. 9trafli vo sistemli sakilda
aparilmis tadqiqatlar naticesinda respublikanin rayonlarinda mey-
va bitkilarina zarar veran 22 fasilays mansub olan 74 nov kepanak
askar edilmis, 10 ndv zararvericinin 79 nov paraziti miiayyan olun-
musdur. 1960-c1 ilden baslayaraq bag zararvericilari ve onlarin en-
tomofaqglarinin dyranilmasi lizra ardicil tadqiqat islari aparilmisdir.
Alma glivasinds 17 név parazit: Agrypon stenostigma Thomas.; A.
armillata Grov.; Itoplectus alternans Grov.; Epiurus Rotz.; Pimpla turi-
onella L.; Braconidae-Bracon sp.; Tetristichus sp. va s. parazitlik edir.
Alma cigakyeyaninda isa 4 név parazit agkar edilmisdir. 1961-1967-
ciillorde alma meyvayeyoani vo tumurcuq firfirasi aleyhine miibarizo
liclin trixogrammanin tatbiqi lizra sinaglar aparilmisdir. Trixogram-
manin baglara buraxilmasindan sonra zararvericinin yumurta mar-
halasinin yoluxmasi 55-100% olmusdur. Sabran ve Quba-Xa¢maz
zonasl rayonlarinda sincabvari giivenin tirtil ve puplarindan 15 nov
parazit alde edilmisdir.

Meyva glivalari bitkilarin mahsuldarligini ciddi sokilde asagi
salir. Bunlarin bir ne¢a néviina Sabran rayonunda alma agaclarinda
apardigimiz tadqiqatlarda rast galdik.
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Alma qurdu (lat: Cydia pomonella). Yarpaq btikenlar (Tortri-
cidae). Adi kapanak: bu név alma, armud, heyva, arik va saftali agac-
larina ciddi zarar vurur. Kepanayin 6n ganadlar tiind-boz arxa qa-
nadlar1 qonur bozdur. Yumurtalar: yast1 ve yasimtil agdir. Uzunlugu
18 mm-dak olan tirtillar1 agacin qabiginin altinda ve meyva anbarla-
rinda barama igarisinda qislayir. Yazda pup halina kecir. Alma agaci
cicokladikdan sonra puplardan cixan kepanak avvalca yarpaglarin,
sonra meyvalarin tizarine 100-150 yumurta qoyur. Yumurtadan ¢ix-
mis tirtillar meyvoni zadslayir.

Alma meyvayeyani (Lasperyresia pomonella L.): bu zararve-
rici alma meyvasina 40-50% zarar verir. Bu zararverici ilds iki ne-
sil verir. Disilar 150-180-s gadar yumurta qoyur. Bu zararvericinin
19 név entomofaqi malumdur. Homin entomofagqglar igarisinda an
ahamiyyatlisi zarqanadlilar dastasine mansub olan (Hymenoptera)
trixoqrammadir (Trichogramma evanescens Westw). O, xlisusi orqa-
n1 vasitasile meyvayeyanin yumurtasini desarak 6z yumurtasini
onun i¢arisina yerlasdirir. Yumurtadan ¢ixan siirfalar meyvayeyanin
yumurtasi ile gidalanir.

Tenthredinidae: haqiqi misarcilar: bunlar yalniz alma agaci-
na zarar verir. Bir disi 50-90-a godar yumurta qoya bilir. Bunlardan
7-18 giin sonra siirfa ¢ixir. Erken alma sortlarinin ¢igeklamasindan
sonra tirtillar barama ticlin torpaga gedir.

Hyponomeuta malinellus (ag alma qurdu): bu zararvericinin
strfalari alma agacinin yarpagi ile qidalanir, eyni zamanda tumurcuq
va meyvaya da zarar verir. Bu nov monofaqdir. Yalniz alma agaclari-
na zarar verir. Tirtillarin yemlanma miiddati 35-40 giin davam edir.
Pupun inkisafi 7-14 glin ¢akir.
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THE IMPACT OF INTRAVENOUS IRON
SUPPLEMENTATION ON CLINICAL OUTCOMES
OF HEMODIALYSIS PATIENTS

Anemia is one of the most common obstacles of chronic renal
failure (CRF). Due to the side effects of high doses of recombinant
human erythropoietin (rhEPO) and the differences in the standard
dose of injectable iron, this study aimed to evaluate the effect of high
and low intravenous iron supplementation on clinical outcomes of
patients under hemodialysis.

This randomized clinical trial study was done on 60 patients
with CRF admitted to Sina and 29-Bahman hospitals in Tabriz during
2019-2020 for undergoing hemodialysis. In the two studied groups,
low (100 mg /week) and high (400 mg/week) doses of iron were
administered and subjects were followed-up for 6 months. The in-
cidence of acute myocardial ischemia, cerebral stroke, mortality
during 6 months was recorded.

The required rhEPO dosage to maintain hemoglobin levels be-
tween 10 to 12 g/dL in the case group was significantly decreased
during follow-up period (52129.03+23810 vs. 45760+20978.71,
P<0.028). Transferrin saturation (TSAT) index had significantly up-
ward trend after iron injection and had significant correlations with
serum levels of Fe (r=0.353, P<0.007), ferritin (r=0.315, P<0.016),
and total iron binding capacity (r=0.219, P<0.050) at the 24, 4%,
and 6™ months of follow-up in the studied groups. High doses of in-
jectable iron could reduce the mean rank of rhEPO and increase the
TSAT index over a period of six months in patients undergoing he-
modialysis. Iron protocol may decrease the occurrence of cardiovas-
cular events during the follow-up period.
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CARDIOPROTECTIVE EFFECTS OF GAMMA ORYZANOL
AGAINST KIDNEY ISCHEMIA-REPERFUSION

Acute kidney injury (AKI) can increase the risk of cardiovas-
cular disease, where inflammation and oxidative stress play import-
ant roles. Here, we determined the effect of extraction of rice bran
oil, gamma oryzanol, on the heart after kidney ischemia/reperfu-
sion (I/R) in rats. One hour before kidney I/R induction, rats were
pre-treated with and without 100mg/kg of gamma oryzanol by in-
traperitoneal injection. Then, the levels of antioxidant and inflamma-
tory proteins were measured in the heart of the studied rats. Gamma
oryzanol pre-treatment could significantly increase the levels and
activity of antioxidants including catalase, total antioxidant capacity,
glutathione peroxidase and superoxide dismutase. Moreover, Gam-
ma oryzanol could decrease the inflammatory proteins (IL-6 and
TNF-a) heart meaningfully (P<0.05). Collectively, gamma oryzanol
could protect cardiac tissue against kidney IRI-induced oxidative
stress and inflammation.
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THE ASSOCIATION OF SLEEP QUALITY
AND VITAMIN D LEVELS IN HEMODIALYSIS PATIENTS

To date, hemodialysis (HD) is the most common therapy for
chronic kidney disease (CKD) patients. However, it causes different
complications such as sleep disorders. Sleep regulation is mediated
by vitamin D hence, its deficiency impacts the quality and duration
of sleep. This study aimed to evaluate the correlation of sleep quality
and vitamin D levels in 80 hemodialysis patients. Before beginning of
dialysis, serum 25 (OH) D levels were assessed among patients and
the sleep patterns and sleep quality of patients were accurately cal-
culated by Pittsburgh sleep quality index (PSQI) standard question-
naire. Our results showed that 22 hemodialysis patients (27.5%) had
severe sleep disorders. In addition, it was found that serum levels of
vitamin D had significant correlation with sleep quality (r =-0.341, p
= 0.002) in general, even after adjusting confounding factors such as
Calcium, phosphate, and PTH level. In poor sleepers (PSQI < 5), a neg-
ative correlation was observed between the levels of vitamin D and
PSQI score (r=-0.397, p = 0.004). PSQI scores in the normal range of
PTH (r=-0.377, p = 0.006) and in >600 pg/ml of PTH (r =-0.675,p =
0.011) had correlation with vitamin D levels. The level of vitamin D
was the single independent predictor of sleep efficiency (3 coefficient
=-0.386, p = 0.001). The present project reported the positive effect
of vitamin D on sleep disorders in HD patients. In future studies, nor-
mal levels of calcium and phosphate should be considered along with
normal vitamin D levels among the included patients.
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KORTONKOLONIN (REPTILIA, SQUAMATA)
ENINOZOLAQLI SKELET 9Z9L3 TOXUMASININ
HISTOLOJi VO SITOLOJi ANALIZi

9zalo toxumasl orqanizmin tebiatde moévcudlugunu tomin
edan va coxsayli funksiyalar yerina yetiran toxumalarindan biri-
dir. Lakin, faunamizin asas komponentlarindan olan onurgalilarin,
xiisusan da suriinanlarin (kartenkalanin) biitiin hiiceyrsalarinin
torkibinda mikrofilamentlar mévcuddur. Amma azale toxumasinin
hiiceyralarinds mikrofilamentlar daha ¢oxdur va bu hiiceyralar
tagelliisti tamin edir. Tadqgiqat obyekti olan xazar nazikbarmaq gek-
konu tabii saraitds yarimsahralarda olan qayaliglarda, gizlanmak
ligiin yeri olan biitiin biotoplarda yayilmisdir. Insanlarin maskun-
lasdig1 yasayis sahalarindas, bag massivlarinds, hasarlar iizarinda
yasamagqla bir novii sinantroplasiblar. Bu név geca hayat tarzi kegir-
moakla yirticilardan gorunurlar. Qamatli ilanbas kartonkslasi dash,
bark torpaqli va quraqliga davamli kserofit bitkilar olan yarimsahra
orazilorda yasayir. Zolagl yasilkartanksals isa bitki ilo zoangin olan
arazilarda otluqglarda, kolluglarda maskunlasib. Goriindiiyti kimi,
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miixtalif ekoloji saraitlords yasayan va farqgli fizioloji xlisusiyyat-
lara malik olan bu li¢ néviin azalalarinin histoloji arasdirilmasi ham
elmi, ham ds praktiki shamiyyat kasb edir.

Tadgiqat isi 2009-2020 illarde ATU-nun tibbi biologiya va
genetika kafedrasinda ve ATU-nun Markazi Elmi-Tadqiqat laborato-
riyasinin morfologiya sébasinda aparilmisdir. Histoloji tedqgigatlar
liclin Azarbaycan Respublikasinin arazisinda genis yayilmis bicimli
ilanbas -Ophisops elegans (Menetries, 1832), zolaglh yasil kartankala
-Lacerta strigata (Eichwald, 1831), vo xazar nazikbarmaq gekkou
-Tenuidactylus caspius (Eichwald, 1831) kartenkalalarindan istifa-
do olunmusdur. Bunun tiiciin miixtalif arazilore ekspedisiyalar tos-
kil olunmusdur. Bu kartenkalalarin miixtalif azalalarindan alinmis
preparatlarin histoloji analizini aparmaq ti¢iin isa uygun metodiki
usullardan istifade olunmusdur. Tebiatdan tutulan kartankalalar
anatomira olunaraq somatik azalslarden niimuna gotiirilmis, 5
%-li formalinda fikse olunmusdur. 9zsalslarden preparatlar ha-
zirlanmasi zamani toxumanin ham uzununa, ham ds kdndalanina
histoloji kasiklari aparilmisdir. Homin niimunalardan parafins hop-
durulmus bloklar hazirlanaraq sanni mikrotomu vasitasile 7-10
mikron qalinhiginda kasiklar alinib asya siisasina kogiiriiliir. Sonraki
histoloji va sitoloji tadqiqatlar laboratoriya saraitinds aparilmisdir.
ovvalca preparat deparafina olunur, daha sonra hemotoksilin-eozin
boyalar ils ranglanir. Mikroskopik tadqgiqatlar tigiin hazir olan pre-
paratin iizari balzamla ortiildiikden sonra onun ham uzununa, ham
da kondalanina tesviri aparilib va mikroskop altinda izlanilmisdir.

Kartankalalarda azale toxumasini morfofunksional xtisusiyyat-
larina gora eninazolaqli va saya 8zala novlarina boliirlar. Eninazolaqli
azala toxumasl isa 6z névbasinda somatik ve tlirak azale toxumasina
ayrilir. Skelet azalalarin hamisinin histoloji qurulusu bir-birina yaxin
olur vo somatik azalalori amals gatirirlor. Bu azalalara kartankalanin
skeletinin lizarinds yerlasan vo ya skeleta birlasmis azalalarin aksa-
riyyatini aid etmak olar. Urak azalasine yalmz miokard da yerlasan
azalani misal gostermak olar. Saya azalalar miixtslif daxili orqanlarin,
gan-va limfa damarlarinin divarinda miisahids olunur.

Eninazolagl azalalarin amals galmasi zamani, kartankala-
nin embrional dévriinds, somitlarda olan paraksial mezodermanin
miotomlarindan mioblast hiiceyralori yaranir [4]. Bu hiiceyrale-
rin aksariyyati bir-birlari ile birlaserak uzun zancirvari simplast-
lar amala gatirirler. Mioblastlarin bir gismi miotubullarin amsals
galmasinda istirak etmir [5]. Homin hiiceyralar bazal membranla
miotubulun arasinda qalaraq miosattelit hiiceyralarini amala gati-
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rirlar. Bu sattelit hiiceyralarina kartankslanin quyruq nahiyyasin-
doa olan azals liflarinds daha ¢ox tasadiif olunur. Hansisa sababdan
kartankalanin quyrugu itirilan zaman hamin miosattelitlar azalanin
regenerasiyasinda aktiv istirak edir. Digar torefden miosattelitlarls
yanasl bazi qirmizi siimiikiliyi hiiceyralari da boliinarak zadalan-
mis eninazolaql skelet azala toxumasinin barpasinda istirak edir-
lor. Tam formalasmis bir miotubul miosimplast va sattelit hiiceyrasi
bazal membranla shats olunub bir azsls lifinin asasini qoyurlar [2].
Kartonkalanin skelet azalslorinin qurulusunu arasdirarken orada
rangina gora lc¢ tipda olan azals lifi miiayyan edilir. Qirmizi liflar
sakit tagolliis edir amma, gec yorulur v atrafinda ¢oxlu miqdarda
kapilyarla shata olunur. A¢iq rangli liflar tez-tez yigilir;, tez da yo-
rulur, diametrlari qirmizi liflara nisbaten boytikdiir, tarkibinda qli-
kogenin miqdar1 ¢oxdur. Araliq liflar ise adindan goérildiiyti kimi
rangina va funksiyasina gores araliq movqge tutur. Har bir azals daxi-
linda bu liflarin tigline ds rast gelmak olur. dtraflarda yerlasan eyni
nov skelet azalalarini arasdirdigimiz zaman zolaqli yasil kertankala-
da qirmiz1 liflar digar iki kertankalaye nisbaten ¢ox miisahida olu-
nur. Xazar nazikbarmaq gekkonunda eyni azalalarda ac¢iq rangli
liflor daha ¢ox miisahida olunur. Bu da gekkonun saquli vaziyyatda
olan substratlar lizarinda qisa zaman arzinds ¢ox cald harakat et-
masina sabab olur [1, 5]. Bi¢cimli ilanbasin atraflarinda araliq liflar
digar iki kartanksalaya nisbatan istiinlik tagskil edir. Skelet azala-
sinin tipi (rengina gora) orada yerlason mifibrillorin tipindan, mi-
toxondrilarin sayindan, mioqlobinin, glikogenin migdarindan, qan
damarlarinin sixligindan asilidir. 9zals lifinin diyametri kartonkalos-
nin noéviindan, yasindan, heyvanin 6l¢iisiindan va azalanin funksi-
onal vaziyyatinden asili olaraq dayisir. 9zala lifinin diyametri har
bir kartankalonin miixtalif nahiyalarinds fargli olur. 9zals liflarinin
sarkomerlari kartankalalards yaxs1 nazare ¢arpir. Har bir azals lifi
xaricden endomiz il ortiiliib ve bir-birindan ayrilib [3].Yani enina-
zolaqli azala lifi yaninda yerlasan digar azalaya he¢ vaxt tomas eda
bilmir. 9zalenin enina kasiyini arasdirdigimiz zaman endomizlar
bir-biri ile va azalo lifllari destasini ahata edan perimizls alagsalon-
diyini goriiriik. Perimiz endomiza nisbatan galin olan birlasdirici
toxuma arakasmasidir. 9zals liflarinin dastalari epimiz vasitasila
birleserak azals orqanini emals goatirir. Epimiz lifli birlasdirici toxu-
madan ibarat olub perimizls alagalidir. Endomiz, perimiz va epi-
mizin qalinlig1 azalonin ndoviindan, heyvanin yasindan ve yasadigi
ekoloji saraitdan elaca da azalanin yerina yetirdiyi funksiyadan asil
olaraq dayisir.
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9KO0JIOTO-PAYHUCTUYECKAA XAPAKTEPUCTHUKA
JIEHTOYHBbIX YEPBEMU PbIb YCTbA PEKH KYPbI

HecMoTps Ha To, 4TO M3yUeHHUeE LeCTO/ pbl6 UMeeT 60JIbIIoe
MpPaKTUYECKOE U TEOPEeTUUYECKOe 3HAYEHUE, B OTIMYHE OT JIPyTUX
paiionoB Kacnuiickoro mops [3, 4], B paiioHe ycTbs Kypsl, koTopast
sBJISIeTCS caMol 6oJibllol pekoi KaBkasa, 0 mpoBeJjeHHbIX HaMU
paboT OHU OCTABaJIMCh HEUCC/IeJOBAaHHbIMU. [103TOMY Ie/TbI0 Ha-
IIero UCCaeloBaHUs ObLJIO BbIsSIBJIeHUE QayHbl LeCTOJ PbI6 YCThs
peku Kypbl U mpoBejieHHE ee 3KOJIOTUYEeCKOr0 aHaIU3a.

B 2014-2019 romax B ycTbe peku Kypbl MeTOAOM IMOJHOTO
Mapa3uTOJIOTUYECKOT0 BCKPBITHUS [2] uccaenoBaHo 334 pbib, OTHO-
CAUIMXCSA K CeAyoIuM 24 BUjgaM: nepcuickui ocetp - Acipenser
gueldenstadti, kacnuiickass o6bikHOBeHHass kuJjbka - Clupeonella
delicatula caspia, Kacnuiickuii my3aHoK — Alosa caspia caspia, yep-
HocnuHKa - A.kessleri kessleri, pike - Esox lucius, kacnuiickas Bo6.1a
- Rutilus rutilus caspius, kytym - R.frisii kutum, kpacHoryo6bI# xe-
pex - Aspius aspius taeniatus, kypuHckas memasi - Chalcalburnus
chalcoides, 3akaBka3ckasi bleak - Alburnus hohenackeri, 3akaB-
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Ka3ckasa rycrepa - Blicca bjoerkna transcaucasica, seuy — Abramis
brama orientalis, kacnuiickuii pei6er; - Vimba vimba persa, cepe-
6psAHbIN Kapach - Carassius gibelio, cazan - Cyprinus carpio, com
- Silurus glanis, manas kHas kosromka - Pungitius platygaster,
uraa-poi6a - Syngnathus nigrolineatus caspius, atrepuHa - Atherina
boyeri caspia, cunruib - Chelon auratus, cymak - Sander lucioperca,
okyHb - Perca fluvistilis, 6p140k Kpyrisik - Neogobius melanstomus
1 6bIYOK roJioBay — Ponticola gorlap. B pe3ysnbTaTe npoBeaeHHbBIX
vccae/JoBaHUM 06Hapy»keHo 17 BH/IOB JIEHTOUHBIX YEPBEN, OTHO-
cAmuxcs K 2 orpsaaam u 9 cemeiicram: Caryophyllaeus fimbriceps,
C.laticeps, Caryophyllaeides fennica, Eubothrium acipenserinum,
Bothriocephalus acheilognathi, Ligula colymbi, L. intestinalis,
Digramma interrupta, Schistocephalus pungitii, Bothrimonus
fallax, Proteocephalus filicollis, P. gobiorum, P. ocellata, P. osculatus,
Siluritaenia siluri, Gryporhynchus pusillus, Paradilepis scolecina.
3HavyuTe/IbHAsA YaCTh OOHAPYKEHHBIX BUJIOB IIECTO/, SIBJISIIOT-
csl cnetMUYHBIMY Iapa3uTaMM KaprnoBbIX pbi6. K HUM oTHOCATCH,
B yactHocTH, Caryophyllaeus fimbriceps, C. laticeps, Caryophyllaeides
fennica, Ligula colymbi, L. intestinalis u Digramma interrupta. B aty
Ke Tpynmy ciaefyeT oTHecTH W Bothriocephalus acheilognathi, xo-
TOPBIA XOTSA U OTMEYAETCS U Y PA3JIMYHBIX XUIIHBIX PbIO, HE OTHO-
CALMXCS K CEMEMCTBY KapmoBbIX, HO C 60JIBILIOHN /10JIel BEPOSITHO-
CTU TONA/IaeT B OPraHU3M XUIIHUKOB MPHU MOeJaHUH 3apaXKEHHBIX
KapnoBbIXx pbl6. OcTasbHble BHU/Ibl 3apErHCTPUPOBAHHBIX HAMU
IEeCTO/ IBJISIIOTCS ClleliUPUUHBIMU MAPA3UTaMU PbIO U3 JIPYTUX Ce-
MEMCTB UJIH K€ UMEeIOT 3HAYMTEJbHO 60Jsiee IUPOKUHI KPYT X0351€B,
OXBATbIBAIOIIMKN pbI6 M3 pas3UYHbIX ceMeUcTB. Tak, Eubothrium
acipenserinum v Bothrimonus fallax ABsII0TCS Tapa3uTaMU 0CETPO-
BbIX, Schistocephalus pungitii w Proteocephalus filicollis - Koo11€K,
Proteocephalus osculatus v Siluritaenia siluri - comoB, Proteocephalus
gobiorum 6bp19KOBBIX pblb. Proteocephalus ocellata, Gryporhynchus
pusillus v Paradilepis scolecina napa3uTUPYIOT ¥ Pbl6, OTHOCSLIUX-
csl B pa3JinuHble ceMelcTBa. U3 npuBeieHHBIX JJAHHBIX BU/IHO, YTO
06HaApy»XeHHble HAMU BU/IbI 11€CTO/] 00J1aJJal0T CPABHUTEJILHO IIH-
POKHUM KPYroM X0351€B U IPOSIBASAIOT CIENUPUIHOCTh TOJIBKO MO OT-
HOIIIEHHUIO K OT/IeJIbHBIM CEMEMCTBAM UJIM TPyIIaM CEMEUCTB phIb.
W3 oGHapy:xeHHBbIX LecTo, 14 BUAOB 3apaxkalOT PbIO NpH
MoeJlaHUX 300IJIAaHKTOHHBIX U ToJbKo 3 Buaa (Caryophyllaeus
fimbriceps, C.laticeps, Caryophyllaeides fennica) - npu mnoesaHuu
OeHTHUYEeCKUX OeCro3BOHOYHBIX. HcciieloBaHHbIE HAMHU PbIOBI MO
XapakTepy MUTAaHHUs OTHOCSTCS B YeTbIpe TPopUUYeCKUe IPyHIb.
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Cpe/iy HUX 8 BU/IOB XMIIIHUKOB — YEPHOCIMHKA, IIYKa, )Kepex, COM,
CYZaK, OKyHb, ObIYKH KPYIJISIK r0J10Bay; 6 BUJ0B IJIaHKTO)AroB -
KWJIbKA, My3aHOK, llieMasl, YKJIelKa, UIJa-pbi6a, aTepruHa; 9 BUAOB
6eHTOdaroB - oceTp, B06JIa, KYTyM, T'YCTEP], Jiell, pbibel], Kapach,
casaH, Koswiika; 1 Buj geTputodaroB - cUHTUIb. [Ipu 3TOM, Kak
y’Ke ObLJIO yKa3aHO BbIIIE, U3 XUIHUKOB YePHOCIUHKA, U3 TJIaH-
KT0(daroB KUJIbKa, My3aHOK, UIVIa-pbI0a M aTEPUHA, a TAKXKE Y eJUH-
CTBEHHBIN MpPeACTABUTEJb JAETPUTO(GATOB — CUHTHJIb OKa3aJIUCh
CBOGO/IHBIMU OT LIECTO/.

Tak kak 60JibIlIas YaCTh 0GHAPYKEHHbIX BU/I0B 1[€CTO/], I10Ma-
JlaeT B OpraHu3M pbI6 MPHU NOeJaHUX 6eC03BOHOYHBIX, BXOASALIUX
B COCTaB 300IJIAHKTOHA, MOXXHO ObLJIO Obl OKHU/ATh, YTO y IJIAH-
kTodaroB ¢ayHa necton OymeT 6Gorade, a 3apa’KeHHOCTb 3TUMU
reJIbMUHTAMH BBIIIIE, YEM 3TO UMEET MECTO Y APYTUX TPOPUIECKUX
rpymnn pei6. OfjHaKo, KaK okasasocb, HauboJsiee 6oraTtod ¢ayHOU
1ecto/ 06s1afalnT 6eHTOdary, y KOTOPhIX 3aperucTpupoBaHo 12
BU/IOB JIEHTOUHBIX YepBell — Caryophyllaeus fimbriceps, C. laticeps,
Caryophyllaeides fennica, Eubothrium acipenserinum, Bothriocepha-
lus acheilognathi, Ligula intestinalis, Digramma interrupta, Schisto-
cephalus pungitii, Bothrimonus fallax, Proteocephalus filicollis, Grypo-
rhynchus pusillus, Paradilepis scolecina; y XUIIITHUKOB 6bLJI0 HAWAEHO
8 BugoB - Caryophyllaeus laticeps, Bothriocephalus acheilognathi,
Proteocephalus gobiorum, Proteocephalus ocellata, Proteocephalus
osculatus, Siluritaenia siluri, Gryporhynchus pusillus, Paradilepis sco-
lecina; a y niianktodaroB 7 BUA0B - Bothriocephalus acheilognathi,
Ligula colymbi, L. intestinalis, Digramma interrupta. Proteocephalus
ocellata, Gryporhynchus pusillus v Paradilepis scolecina.

AHanu3upysi NpUYUHBI TAKOTrO pacnpefiesieHUsl, B MepPBYIO
odepeb CjleAyeT OTMETHUTh, YTO CpeJu TPOPUUYECKUX TPy IO
YUCJIY UCC/AEJOBAHHBIX BHUJOB PbIO 3HAUYUTEJNHBHO MPEO6JIAA0T
6eHTodaru. TosibKO y 3THUX pbl6 ObLIM OTMeYeHbl BCe TPU BU/JA Lie-
CTO/I, MONAAAIIMX B PbI6 MPU MOEJaHUM JOHHBIX GECIO3BOHOY-
HbIX. Y XUI[HUKOB OTMeUYeH TOJIbKO OJMH TAaKOU BHUJ, a y MJIAHKTO-
¢daroB no06HBIX BUJIOB He HaliJleHO BOBce. BaxkHel1Iel MpUYUHON
NapasuTUPOBAHUS B XUIHUKAX LIECTO/, IPOMEXKYTOYHbIE X03s5eBa
KOTOPBIX OECIO3BOHOYHbBIE, TIO-BUIUMOMY, SIBJSETCH TO, YTO MPHU
MoelaHUU MHUPHBIX PbI0, 3apaKeHHBbIX 3TUMH I'eJIbMUHTAMH, OHU
COXPAHSATCI U JlaXKe aKKyMYJIUPYIOTCS B OpraHHW3Me XUIIHUKOB.
[loATBEPXKAEHUEM TAKOr'0 MPEAIOJI0XKEHUS MOXET ObIThb TO, YTO
HEKOTOPBbIMU BUJIJAMH TMOJOOHBIX TeJbMUHTOB XUIIHUKU 3apake-
Hbl CUJIbHEE, YeM MUPHBIe pbI6Gbl. Tak, HANPHUMED, IKCTEHCUBHOCTh
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VMHBa3WM y XUIIHUKA - ObIYKa rojioBada LecTonoil Gryporhynchus
pusillus, MpoMeXyTO4YHbIE X035ieBa KOTOPBIX IJIAHKTOHHbIE Opra-
HU3MBI, Bblle (25,0%), yeMm y nianktodara — memau (22,2%), u
6entodaros - ykiaenku (19,1%), nema (14,3%) u casaHa (13,3%).
Takasi »xe KapTUHa HabJstogaeTcs U ¢ Paradilepis scolecina, y xuii-
HUKOB - kepexa (38,4%), 6p14k0oB Kpyrisika (23,5%) u rososaya
(33,3%) aKCTEHCHBHOCTb MHBA3WM He HIKE, 2 MECTaMU U BBHIIIIE,
yeM y IUIaHKTodara - ykJjehku (23,8%), 6eHTOParoB - KyTyma
(6,7%), rycTepsl (20,0%) u pri6na (12,5%). O6paiaeTt Ha ce6st BHU-
MaHHe U TO, YTO y TAKUX 3a5/JIbIX XUIIIHUKOB, KaK KepexX U ObIY0K
roJI0Bay 3TH NMapa3uThl BCTPEYAIOTCA Yallle, YeM y 6bIUKa KPYTJISKa,
3HAYMTEJbHYI0 YacTh MUIIEBOr0 PallMOHA KOTOPOr'O COCTABJSIOT
Tak)Xe 6eCl03BOHOYHBIE.

WccnemoBaHHble HaMU PbIGbl UMEIOT Pa3JIMYHYIO CTeleHb
MPUCTOCOBJIEHHOCTU K N3MEHEHHUM MUHepan3aluu BoAbl. EcTe-
CTBEHHO, YTO HanboJiee NIMPOKOH HOPMOU peaKIuy B OTHOLIEHUH
COJIEHOCTH BOJIbl UMEIOT MPOXOAHbIE U MOJYNPOXOJHbIE PbIOBL. K
HUM OTHOCATCS 13 BU/IOB — OCeTp, YePHOCIUHKA, BOGJIA, KyTyM, JKe-
pex, ieMas, pbi6ell, rycTepa, Jiell, ca3aH, Kapachk, coM, cyaak. Kpome
TOro, 3 BU/ia — KOJIIOIIKA, ObIYKH KPYIJISIK U T0JI0Bay, 6y/1y4YH BeCh-
Ma 3BPUTAJMHHBIMH, 06Pa3yIOT KaK MPECHOBO/IHbIE, TAK U MOPCKHE
npubpexxkHble nmony/asnud. Hamu o6ciiefoBaHbl TakKe THIAYHO
MOpPCKUeE pbIObI 5-1 BUJIOB — KWUJIbKA, y3aHOK, UIVIa-pbli6a, aTepuHa
Y CUHTHWJIb, U3PeJIKA 3aX0sdl[1e B CHUJIBHO ONPEeCHEeHHbIE YYAaCTKH
Kacnusa. Yucio TUNUYHO NMPECHOBOJHBIX PbiG, €1ab0 MPHUCIOCO-
OGJIEHHBIX K W3MEHEHUSIM MHUHepaHu3alUd BO/bl, CPABHUTEJNBHO
HEBEJINKO, K HUM MOTYT ObIThb OTHECEHBI TOJIbKO 3 BHJA — IIYKa,
yKJIeKa U OKYHb.

B cBS13U c TeM, YTO BCe LeCTO/bI SIBJISIOTCS 3H/0NApa3uTaMH,
HaXo/fICb B OpPTaHHW3Me PbIO, OHU He COMPHUKACAKTCA C BHEIIHEH
BOJIHOM CpeJioM Y MO 3TOM MPUYMHE Ha 3TOW CTaJUU CBOET0 pa3BU-
TUS1 He pearupyrT Ha U3MEHEHMs COJIEeHOCTH Bojbl. OJiHAKO, Bce
OTMeYeHHble HaMM LEeCTOAbl MMEKT CBOOOJHOXUBYILIHME CTaZUH
- AiIa ¥ JIMYUHKH, KOTOPble MOJBEPralOTCs HENOCPEe/CTBEHHOMY
BO3/I€MCTBUIO BHELTHEN BOJAHOM Cpe/ibl U 3aBUCST OT CTENEHU €€ MU-
Hepasinsanuu. Kpome Toro, Bce 11eCTO/ibl TONA/IAI0T B PhI6 MPH MOe-
JlaHUU 6eCl03BOHOYHbIX, KOTOPbIE SBJISIOTCS UX IPOMEXYTOYHBIMU
X03sieBaMU. JTH GeCli03BOHOYHbIE PA3JIMYAIOTCS 10 CBOEU MpucIo-
CO6GJIEHHOCTHU K TEM WJIM WHBIM I'PaJlallusIM COJIEHOCTU U CTeNeHH!
3BPUTAIMHHOCTH. TAKUM 06pa30M, 3aBUCUMOCTD $HayHbI [[ECTO/, PI6
OT COJIEHOCTH BO/IbI IPOSIBJISIETCS TOJIBKO B TEX MECTAX, IZle MPOUCXO-
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JIUT MPOLLecC 3apakeHUsl pbl6 3TUMU reJIbMUHTAMU. ITO NPUBOJHUT K
TOMY, YTO CTAHOBUTCS JOBOJIBHO CJI0KHO yBsI3aTh 3aBUCUMOCTD 3a-
pa’KeHHOCTH pbIO TEM WJIM HHBIM BUJOM LIeCTO/, OT MUHepaJn3alun
BoZbl. OZlHAKO MPY HAJIMYUU JOCTAaTOYHOIO KOJIMYeCcTBa MaTepuaJsa
MONBITKYU B 3TOM HalpaBJeHUU MOTYT ObITh BIOJIHE YCHEIIHbIMU.

HccnenoBaHusa Mokasasiv, 4YTO OOJIbIIMHCTBO, @ UMEeHHO 15
BU/IOB, I1eCTO/, OTMeYeHbl Ha y4acTKax C COJIEHOCTbIO BOAbI B Ipejie-
Jax 2-3%o, IpUueM HeKOTOpble BUAbl — Caryophyllaeus fimbriceps,
C. laticeps, Caryophyllaeides fennica, Bothriocephalus acheilognathi,
Ligula colymbi, L.intestinalis, Digramma interrupta, Gryporhynchus
pusillus, Proteocephalus ocellata, Paradilepis scolecina, uzgecmnvie
KAK MUNUYHO NnpecHo800Hble hopMbl [4], HallleHbl TOJILKO TaM.
Schistocephalus pungitii u Proteocephalus filicollis — cneyugduurbie
napasumosl 8ecbMa 38PU2AAUHHBIX KOANOWEK KOHCMAamupo8aHbl y
amux pbvl6 8 WupokoM duanazoHe coseHocmu om 2-3%o 10 6-7%o.
JTOro U CJ1eJ0BaJI0 0XKU/AATh COIVIACHO UMEILIMMCS Ny6IMKaL UM
[1, 2], B KOTOPBIX YTBEPK/AAETCS, YTO cieuPpUIHbIe apasUuThl KO-
JIIOLIIEK 9BPUTaJMHHBI TaK e, Kak U caMU 3TH pbIObI. [loxoxas Ha
3TO U CUTYalHs, KOT/Ia 3BPUTAIMHHBIE PbIObI UMEIOT 3BPUTaIMHHBIX
cnenuGUYHBIX TAPa3UTOB, HAG/I0AAETCS C IPOXOJHBIM OCETPOM U
ero napasutamu Eubothrium acipenserinum u Bothrimonus fallax,
IIPOXOJHBIM COMOM U €ero napasutaMu Proteocephalus osculatus v
Siluritaenia siluri, 38pu2aauHHbIMU GBIYKAMU — KPYTJIIKOM U T0OJIO-
BauOM U UX mapasutoM Proteocephalus gobiorum.

Takum 06pa3oM, XOTs GOJIBIIMHCTBO UCCIE0BaHHbBIX PbI6 U
OTHOCHUTCS K 3BpUTaJUHHBIM $OpMaM, OJHAKO B CBSI3U C TE€M, YTO
Cpeiu 06HapyKeHHbIX BUJIOB LI€CTO/| OTCYTCTBYIOT TUIIUYHO MOD-
ckue GopMBl, y pblb, 8bLI108/EHHBIX 8 CUALHO ONPECHEHHOM yyacm-
Ke ycmbsl Kypbl, koHcmamuposaHo 60abwe 8udos smux napa3umos,
ueM Ha y4acmkax ¢ 60/1ee MUHepaaUu308aHHoOl 8000l

Cpesu oGHapy»eHHbIX HAMM JIEHTOUHbIX YepBel 6 BU/OB -
Caryophyllaeus fimbriceps, Bothriocephalus acheilognathi, Ligula
colymbi, L. intestinalis, Digramma interrupta v Gryporhynchus pusillus
SIBJISIIOTCSL NMATOTeHHBIMU AJis pbi6b [2, 5]. B xo/e uccnefoBaHuit
HabJIl0/la/IMCh MaTOTeHHble fABJEHHUS, BbI3BaHHble BUAAMU Ligula
colymbi u L. intestinalis, nieponiepKou/ibl KOTOPbIX UMEIOT KpYII-
Hble pa3Mepsbl U, Mapa3uTHPYs B I0JOCTU TeJa PhIOHI, JaXKe IPH He-
60JIbLIION YMCIEHHOCTH 0KA3bIBAIOT Ha Hee CUJIbHOE MeXaHU4YecKoe
Bo3elcTBUe. OcTa/ibHbIE TATOr€HHbIE BU/bI, OYy4l 3HAYUTEJTbHO
MEHBILIHX Pa3MepoB, NPU TOH CPAaBHUTEJIbHO HEBBICOKOW MHTEH-
CMBHOCTH MHBA3UH, KOTOpasi UMeJia MeCTO CpeJu UCCJIeJ0BaHHBIX
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pbI6, He BbI3bIBAJIM 3aMEeTHBIX IATOT€HHbIX SABJeHUH. OJHAKO HaJTH-
Yyyre BCeX 3TUX BO36yAUTe el 3a60/1eBaHUN BCe Ke ClIelyeT YIUThI-
BaTh P IPOBEIEHUU PbIO0X035IMCTBEHHBIX MEPOTIPUSTHH.
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AKVAKULTURA S$SORAITINDO YETiSDIiRILON AG AMUR
(Ctenopharyngodon idella Val.) vo AG QALINALIN
(Hypophthalmichthys molitrix Val.) KORPOLORININ
PARAZIT FAUNASI

Akvakultura saraitinds yiiksek mahsuldarligin alds edilmasi
liclin su hovzasinda parazitoloji durum daimi nazaratds saxlanil-
malidir. Parazitlarin inkisaf tsiklinin ve miihita telabatinin dyranil-
masi, onlarla miibariza li¢iin samarali tadbirlarin hayata kecirilmasi
xastaliyin vurdugu ziyan1 azaltmaga imkan verir. Baliqyetisdirma
tosarriifatlarinda baliglarin yiiksak sixligda saxlanilmasi, baliglarin
fizioloji talabatina uygun yiiksak keyfiyyatli balanslasdirilmis yem-
larla yemlandirilmasi va suyun fiziki-kimyavi parametrlarinin dayis-
masi bir sira infeksion vo invazion xastaliklorin yaranmasina sorait
yaradir. Qeyd olunanlari nazara alaraq, akvakultura maqsadila yara-
dilmis balig¢iliq tesarriifatlarinda epizootoloji veziyyatin miitomadi
oyranilmasi, kdrpalarin ve téradicilarin alds edilmasi vo dasinmasi
prosesinda baytar-sanitar normalarina riayat edilmasi xastalik tore-
dan parazitlarin tesarriifata daxil olmasinin garsisinin alinmasina va
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yarana bilacak xastaliklarin aradan qaldirilmasina imkan verir.

Miiayyan parazitlorin baliglar1 yoluxdurmasi miixtslif yaslar-
dan asili olaraq bas verir. Azarbaycanin su hévzalsrinds Ag amurun
(Ctehopharyngodon idella Val.) vo Ag qalinalinin (Hypophthalmicht-
hys molitrix Val.) parazit faunasi haqqinda bazi malumatlar verilsa
ds, burada, adatan, yash qrupa aid olan baliqlar nazardan kegcirilir
[6]. Azyash baliglarin parazit faunasi haqqinda malumat azdir.

Tadgiqgat isinin asas maqsadi amtea maqgsadils yetisdirilan bi-
rillik Ag amurlarin (Ctehopharyngodon idella Val.) ve Ag qalinalinin
(Hypophthalmichthys molitrix Val.) boytimasindan asili olaraq para-
zit faunasinin dayisilmasinin arasdirilmasindan ibaratdir.

Elmi-tadqiqat isinin materiali 2020-ci ilin aprel, may ve iyun
aylarinda ve 2021-ci ilin aprel ayinda toplanilib. Tadgigat material-
lar1 Neftgala rayonunda “United Fishers” MMC-ya maxsus Asiide dov-
lat fonduna aid baliq¢iliq tasarrifatinda gol baliggiliginin inkisafi va
amtas magqsadils yetisdirilon bitkiyeyan baliglar qrupuna aid olan
birillik va qisman 2 yash ag amur (Ctehopharyngodon idella Val.) va
birillik ag galinalin (Hypophthalmichthys molitrix Val.) baliglar tize-
rinda aparilib. Tasarriifatda ovlanilmis baliglar ilkin analiz edildik-
don sonra diri halda aerasiya ilo tachiz olunmus konteynerds Baki
soharina catdirilib. Baliglarin morfo-bioloji va ixtiopatoloji analizi
magqgsadilo kameral islonmasi Baki Dovlat Universitetinin Zoologiya
va fiziologiya kafedrasinin ve Kand Tasarriifati Nazirliyinin Elmi-Ta-
dqiqat Baytarliq Institutunun laboratoriyalarinda yerina yetirilib.

Har li¢ ayda ovlanilmis baliglarin imumi badan uzunlugu, kiit-
lasi, dolgunluq amsali vo digar gostaricilar ixtiologiyada gabul edil-
mis gaydalara uygun olaraq tayin edilib [5]. Umumilikda, 2020-ci ilin
aprel, may ve iyun aylarinda 35 adad ag amur (Ctehopharyngodon
idella Val.) ve 2021-ci ilin aprel ayinda 10 adad ag qalinalin (Hy-
pophthalmichthys molitrix Val.) baliglarinin birillik kérpalari tam
parazitoloji lisulla miiayina edilib. Tadgigat liglin teza ovlanilmis ba-
liglardan istifads edilib, onlarin digar hissasi 4%-li formalin mahlu-
lunda fiksa edildikdon sonra laboratoriya saraitinds tam parazitoloji
miiayinadan kecirilib.

Parazitlarin tadqiqati imumi gabul olunmus gaydalar asa-
sinda yerina yetirilib [3, 4]. Biitlin parazit qruplarinin diagnostikasi
ictin 6lgmoalar aparilib, parazitlorin név identifikasiyasi toze materi-
allar, hazirlanmis gliserin-jelatin preparatlari iizerinda ve hamginin,
ronglanarak balzama daxil edilmis preparatlarla mutayinas edilib. Pa-
razitlorin yoluxma daracasini giymatlandirmak ticiin invaziya eks-
tensivliyindan, invaziya intensivliyinden va V.N.Beklemisev torafin-
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dan taklif olunmus bolluq indeksindan istifads edilib [2].

2020-ci ilin aprel ayinda ovlanilmis ag amurlarin 8-nin badan
sathinda Lernaea cyprinacea paraziti geyd olunub (cadval). Bu para-
zit araliq sahibsiz inkisaf edir. Nohura buraxilarken ag amur kérpale-
ri ilkin parazitoloji analiz olunmadiqglarindan bu parazitlarls onlarin
baliq¢iliq nohurlarinda yoluxmasi, yaxud Ag amur koérpalari ile gati-
rilmasi miiayyan olunmayib. Lakin golds olan digar noév baliqlarda
da oxsar novlarin tapilmasi, onlarin bu parazitlarle mahz goélds yo-
luxmasini gliman etmaya asas verir.

2020-ci ilin may ayinda ovlanmis baliqlarda 5 név parazit tapi-
lib. Parazitlarin bazilari, masalen, Trichodinella epizootica va Dacty-
logyrus ctenopharyngodonis araliq sahibsiz inkisaf edir. Trichodinella
epizootica infuzorlari 1 baligin badaninds, Dactylogyrus ctenophar-
yngodonis monogeneyi isa digar baligin galsamasinda askar edilib.
Beloa parazitlarla yoluxmanin asas sababi birillik baliglarin darisinin
parazitler li¢ciin nazik olmasi ila izah edilir. Darinin bels strukturu
hamcinin serkarilari aktiv daxil olan parazitlar ligiin da alverisli olur.
Bels ki, bu qrupdan olan ag amur kérpalari digar parazitlarls miiqa-
yisada an ¢ox Diplostomum chromatophorum trematodunun stirfala-
ri ile yoluxublar. A§ amur baliglarinin Lernaea cyprinacea parazit
xarcangi ile yoluxmasi may ayinda tedqiq edilmis baliglar arasinda
da geyda alinir. Parazit 3 baligin badan sathinds tapilib.

Cadval

Miixtalif 6lciilora malik birillik Ag amur baliqlarinda rast
galinan parazit novlari

Baliq qruplarinda Parazitlorin invaziya Invaziya Bollugq
Korpalarin geyda alindig1 .71, . | intensivliyi, | . ;
. geyda alinmig ekstensivliyi, indeksi,
analizi s baliglarin adad
parazitin adi % adad
sayl, ad.
aprel ay1 Lernaea 8 71,7+ 11,4 23 0,21
cyprinacea
Trichodinella
epizootica 1 7573 0,03
Dactylogyrus 1 74+ 71 1 0,03
ctenopharyngodonis e !
may ay1 Diplostomum 5 3554 115 212 012
chromatophorum e !
Lernaea cyprinacea 3 22,1+ 10,7 1-2 0,07
Contracaecum 1 67 73 2 0,03
spikuligerum

276




Diplostomum 4 21,4+ 11,0 2-4 0,08
chromatophorum
Dactylogyrus _ 1 71 + 6,9 2 0,03
ctenopharyngodonis
iyun ay1
yun ay Dactylogyrus 1 71 £ 6,9 1 0,03
lamellatus
Lernaea cyprinacea 4 27,6+ 11,1 1-2 0,10
Corftra_caecum 5 36,7 + 12,8 2-3 0,12
spikuligerum

May ayinda ovlanmis bir baligin bagirsaginda Contracaecum
spikuligerum nematod siirfasi qeyd edilib. Parazitin 1-ci araliq sahibi
ibtidai xarcengkimilordan olan sikloplardir. Bu parazitin tapilmasi
onu gostarir ki, ag amur korpalarinin qidasinda kiirakayaqli xarcan-
gkimilar da istirak edir.

2020-ci ilin iyun ayinda ovlanmis ag amur koérpalsrinds da
5 nov parazit qeyda alinib. Iglim geraitinin istilosmasi ilo alagadar
yaranan alverisli sorait naticasinds araliq sahiblarin siiratle inkisafi
Diplostomum chromatophorum trematod siirfasi ila yoluxmaya imkan
yaradir. Bu parazit iiciin baliglar 2-ci araliq sahib olur va bitkiyeyon
baliglar olduguna goéra onunla su bitkilari atrafinda iizerkan yoluxur.
Ayri-ayri baliglarin galsemasinda araliq sahibsiz inkisaf edan va ag
amur baliglarinin spesifik parazitlari olan Dactylogyrus ctenophary-
ngodonis va Dactylogyrus lamellatus monogeneylari do askar edilib.

Lernaea cyprinacea parazit xar¢angina bu baliqlarda da tasa-
diif edilib. Parazitin har 3 qrupda tapilmasi baliq¢iliq tasarriifatinin
nohurlarinda onun inkisafi iiciin alverisli saraitin oldugunu gdstarir.

Iyun ayinda ag amur korpalerini an ¢ox yoluxduran Contraca-
ecum spikuligerum nematod siirfasi olub. Ag amur korpalarinin bu
nematod siirfasi ilo yoluxmasi parazitin araliq sahibi olan kiiraka-
yaqli xarcenglarls qidalanmasi naticasinda bas verir.

2021-ci ilin aprel ayinda birillik ag galinalin kérpalari tizarin-
da da ixtioloji ve tam parazitoloji analiz yerina yetirilib. A§ qalinalin
baliginin tadqiq edilmis birillik kérpalarinin birinin galsemasinda
Gyrodactylus hypophthalmichthys monogeneyi askar edilib. 2 adad
birillik koérpads Diplostomum chromatophorum trematodunun
strfalari agkar edilib. 3 adad korpads isa Lernaea cyprinacea parazit
xar¢angina rast galinib. Ag qalinalinin birillik kérpalarinds ag amu-
run birillik kdrpalarinda askar edilmis diger parazitler izlonilmayib.

Tadqiqatin naticslarinden goriindiiyi kimi, ag amur korpala-
rinin yoluxmasi ilk marhalalards, asasan, araliq sahibsiz parazitlarla
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bas verir. Bels ki, yaz faslinda temperaturun yiiksalmasi ilo alagadar
olaraq araliq sahibsiz inkisaf edon parazitlarin - masalan, ibtidailarin,
xarcangkimilarin, monogeneylarin yumurtasinin, sistasinin va siirfe-
sinin inkisafi ti¢iin alverisli sarait yaranir. Bu sababdan aprel ayinda
ovlanilan ag amur korpalari araliq sahibsiz inkisaf eden Lernaea cyp-
rinacea ils yoluxur. Bu ayda ovlanilan baliq kdrpalarinin digar parazit
gruplari ile yoluxmasi geyds alinmayib. Boyiima davam etdikco vo
temperatur artdigca parazitlorin ham kamiyyat, ham da keyfiyyatca
dayisilmalari miisahida olunur. Bu sababdan may va iyun aylarinda
ovlanilan baliglarda parazit névlarinin say1 yiiksak olub. Tempera-
turun tadricen yiiksalmasi naticasinda tasarriifati nohurlarinda bazi
parazitlarin araliq sahibi funksiyasini yerina yetiran orqanizmlar ar-
tir. Ag amur korpalari gidasinda bels orqanizmlardan istifads etdikda
miirakksb inkisaf dévriyyasina malik parazitlarla yoluxurlar.
Parazitlorin név terkibinin artmasi bazan baliglarin yasin-
dan va badan ortliyliniin vaziyyatindan da asili olur. Birillik baliglar-
da hala dari ortiiylintin zaif olmasi parazit infuzorlar, monogeneylar,
xar¢angkimilar va aktiv daxil olan parazitlar ticiin slverislidir. Har
3 ayda ovlanilan balhiqlarda Lernaea cyprinacea parazit xar¢anginin
geyd olunmasi vo may, iyun aylarinda ovlanilan baliglarin Diplosto-
mumla yoluxmasinin yiiksak olmasi bunu siibut edir. Diplostomum
chromatophorum trematodlarinin araliq sahibi ilbizlar oldugundan
onlarla yoluxmanin su bitkilerinin atrafinda bas vermasi gliman
edilir. Parazitin inkisafinin suyun temperaturunun yiiksalmasi ilo
alagadar olmasi bu dévrlards onlarin serkarilarinin su ilbizlarinin
badenindan kiitlavi sekilde ¢ixmasina sebab olur [1]. Parazitlor su
bitkilari atrafinda {izan baliglarin badenins aktiv suratds daxil ola-
raq, goz bullurunda katarakt toradir. Naticada bela xaste baliglara
yem goabul eds bilmadiyina gors inkisafdan qalir. Birillik ag amur
korpalarinda an ¢ox rast galinen Lernaea cyprinacea, Diplostomum
chromatophorum va Contracaecum spikuligerum noévlari olub.

Digar parazitlorden bagirsaqda parazitlik eden nematodlarla
yoluxmanin Ustiinliik taskil etmasi ag amur baliglarinin bu parazitin
araliq sahiblori ilo aktiv gidalanmaya ke¢masi naticasinda bas verir.
Baliglarin badan ol¢iilarinin boytimasi ilo alagadar parazitlerin do
nov terkibinin miqdarca artmasi miisahida olunur.
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SIDIK TORKIBININ NORMA V3 HIPOVOLEMIK
SOK FONUNDA T9DQIiQi

Hipovolemik sok hemodinamika, mikrosirkulyasiya, toxuma
perfuziyasinda pozulmalarla xarakterize olunur ki, bu proseslar
hipoksiya ve hiiceyra metabolizminds olan pozulmalarla miisayiat
olunur [1]. Sok vaziyyati, orqanizmin aqressiv miihit saraitina fi-
logenetik olaraq neyroendokrin sistemda kodlasdirilan qan dévrani
ilo alagadar metabolik cavab reaksiyalaridir. Funksional faaliyyatin
tiikonmasi hayati shomiyyat dasiyan funksiyalarin neyrohormonal
tonzimlanmasinin pozulmasina sabab olur. Bu baximdan hipovole-
mik sok tonzimlonma xastaliklarine aid edils bilar [2].

Sidiyin tadqiq edilmasi sidiyin fiziki xtisusiyyatlari, kimyavi tarki-
bi, ¢okiintilarinin mikroskopik meanzarasini miiayyan etmayas, boyrak-
larin vaziyyati va onlarin isini tasvir etmays, hamginin digar organ ve
sistemlarin zodalanmasina dair mithakima yiiriitmays imkan verir. Ta-
dqiqat prosesinda norma va hipovolemik sok vaziyyatinda sidik tarkibi-
nin fiziki-kimyavi gostaricilarinin tayin edilmasi hayata kecirilmisdir [3].

Sidiyin saffaflig1 isiq kecirdan silindr qabda tayin edilmisdir.
Miihit reaksiyasi (pH) lakmus indikatorunun kémayi ilo miiayyan
edilmisdir. Sidikds ziilallarin keyfiyyotco tayini test-zolaglar vasite-
sils, kemiyyatca tayini Roberts-Stolnikov metodu ile hayata kegi-
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rilmisdir. Sidikda sekar miqdarinin keyfiyystce miiayyan edilmasi
Haynes reaktivi, kamiyyoatca kalorimetrik tayini Althauzen skalasina
asasan aparilmisdir. Sidik ¢okiintilarinin mikroskopiyasinin aparil-
masi liciin niimuna mikroskop altinda avvalcs kicik (7 x 8), sonra isa
orta (7 x 40) boyidiiclide tam sakilds izlonmisdir.

Aparilmis tadqgigatlar naticasinda askar edilmisdir ki, normada
yeni xaric olunmus sidik saffaf oldugu halda, hipovolemik sok zama-
n1 sidikda qan, bakteriya, epitel hiiceyralari, piy hissaciklari, duzlarin
olmasi il alagadar onun rangi bulanir. Normada qarisiq gidalarla
gidalanma zamani sidiyin miihit reaksiyasi (pH) zaif turs va ya neyt-
ral (pH 4,5-7,4) olur. Lakin hipovolemik sok zamani sidiyin pH-1 aza-
lir (pH taqriban 5 va ya daha asag1 olur), miihit reaksiyasi turs olur.
Normada sidikda ziilal miqdari ciizi olur, adi keyfiyyat reaksiyalari
ilo miiayyen edilmir. Qlomerulonefrit, diabet xastaliyi naticasinda
boyraklarin zadalonmasi zamani sidikds kiilli miqdarda ziilal askar
edilir. Saglam insanin sidiyinda sakar olmur. Hipovolemik sok zamani
sidikda sakarin olmasi ile alagadar olaraq onun rangi sar1 rangdan
gahvayi ranga qadar dayisir. Hipovolemik sok zamani eritrosit mig-
darinda patoloji artim (gérma sahasinda > 2) hemmoragik diatez,
glomerulonefrit, pielonefrit, boyraklorin zadslonmasi ilo slagadar
olur. Homcinin leykosituriya (gérma sahasinds > 5) pielonefrit, glo-
merulonefrit vo s. zamani musahida olunur. A§ qan hiiceyralarinin
haddindan artiq toplanmasi sidiyin renginin bulanmasina sabab olur.
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AZIRBAYCANDA COKO NOROSININ
(ACIPENSER RUTHENUS LINNAEUS, 1758)
REPRODUKTIV SURULIRININ FORMALASDIRILMASI

Coka narasinin (Acipenser ruthenus Linnaeus, 1758) siini artiril-
masi ilo alagadar elmi-tadqiqat islori 100 ilden artiq tarixe malikdir va
hazirki marhalada diinyanin bir sira 6lkslarinds onun miixtalif tisul-
larla yetisdirilmasinin biotexnologiyasi islanib hazirlanib. Céka nars-
sinin Xazar regionunda Azarbaycanin da ixtiofaunasina daxil olmasina
baxmayaraq, Kiir ¢ayinda tabii resurslari az oldugundan ve toradi-
cilorinin tedariikii miimkiin olmadigindan, avvallar respublikamizda
narabaliqartirma zavodlarinda siini artirilmasi hayata kecirilmayib.

Respublikamizin baligartirma zavodlarinda avvaller uzun il-
lor arzinds ¢oka narasinin hibridlarinin - besterlarin (¢ Huso huso
x & Acipenser ruthenus) va sisterlarin (9 Acipenser nudiventris x &
Acipenser ruthenus) alinmasi, yaradilmis cinslararasi va novlararasi
hibridlerin inkisafinin ekoloji-fizioloji xiisusiyyatlarinin, hamg¢inin
heterozis alamatlarinin dyranilmasi maqgsadile elmi-tadqgiqat isle-
ri aparilib. Onu da qeyd etmak lazimdir ki, Azarbaycanda tadarik
edilmadiyindan hibridlarin alinmasi maqgsadils istifads olunan ¢oka
narasinin (4 Acipenser ruthenus) mayasi avvallor Rusiyanin Has-

tarxan vilayatindan gatirilib.
Coko narasi son zamanlar Azarbaycanin da fermer baliqciliq

tasarriifatlarinda amtea maqsadi ile yetisdirilir. Belo tasarriifatlar-
dan biri do Bards rayonunun Samux kondinds yerleson «Samukh -
fish» baliqyetisdirma tasarriifatidir. Bu tasarriifatda 2015-ci ilden
etibaran ilkin olaraq Hasterxan vilayatindan gatirilmis ¢dka narasi-
nin mayalanmis kiiriilerindan alinmis siirfalarden tomir-téradici st-
riilori formalasdirilib. Hazirda hamin tesarriifatda alinmis stirfalarin
va korpalarin hovuz tsulu ils yetisdirilmasinin optimal biotexniki
normativlaerinin islanib hazirlanmasi ve inkisafin siiratlonmasina
sabab olan amillarin tadqiq edilmasi ilo alagadar elmi-tadgiqat is-
lori aparilir. «Samukh - fish» tesarriifatinin iistiin cohatlarindan biri
da ondan ibaratdir ki, burada baligyetisdirma prosesinds ham ka-
nal suyundan, ham da artezian suyundan istifads edilir. Artezian su-
yunun temperaturu qis aylarinda 18°C-dan asag), yay aylarinda isa
22°C-dan yuxari olmur. Beloalikls, tosarriifatda hayata kegirilon bio-
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texniki proseslar idars olunan temperatur saraitinds hayata kegirilir.
Yetisdirilon baliglar biitiin il arzinds optimal temperatur saraitinda
yemlandirilir, onlarin inkisaf stirati artir va daha tez cinsi yetkinliya
catirlar. Bu sababdan «Samukh - fish» tasarriifatinda 2019-cu ilds
Azarbaycanda ilk dafe olaraq “kiirtiden - kiirtiys qadar” prinsipi ila
yetisdirilmis ¢oka naralorindan cinsiyyat mahsullar1 alinib va ba-
ligartirma magsadilas istifads olunub [1, 2]. «Samukh - fish» tasar-
riffatinda formalasdirilmis nara toradici siiriilori elektron ciplar
vasitasila isaralanir, onlarin cinsiyyatinin va yetkinlik marhalasinin
tayin edilmasinda ultra-sas diagnostika metodundan istifads edilir.
Bu iisulla se¢ilmis reproduktiv téradicilordan cinsiyyat mahsullari
oldiriilmadan - “yumurtaliq yolunun kasilmasi” tisulu ile alinir [3].
2021-ciilin fevral ayinda 2015-ci ildan formalasdirilmis ¢6ka narals-
rinin téradicilerindan 2-ci dafa kiirii alinib.
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DEKORATIV AKVAKULTURA: KOI KARPLARININ
(CYPRINUS CARPIO HAEMATOPTERUS, LINNAEUS, 1758)
EMBRIONAL VO POSTEMBRIONAL INKISAF
MORHOILILIRININ OYRONILMOSI

Son illarde Azarbaycanda akvakulturanin strstli inkisafi
ilo alagadar baliglarin baligartirma zavodlarinda va saxsi fermer
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tosarrifatlarinda yetisdirilmasi maqsadile respublikamiz igiin
geyri-annavi baliq névlsrindan istifads edilir. Yiiksak amtas daye-
rina malik olan ve miixtalif sistematik qruplara mansub olan bir
sira baliq névlari baliqeiliq tesarriifatlarina introduksiya olunub,
onlarin akvakultura saraitinda téradici fondu yaradilib va siini yol-
la intensiv yetisdirilmasi hoyata kecirilir. Belo baliq novlaerinden
narakimilardan (Acipenseriformes) ¢6ka narasini (Acipenser ruthe-
nus Linnaeus, 1758), Sibir narasini (Acipenser baerii Brandt, 1869)
va onun rus narasi ila hibridlarini va avarburun narani (Palyodon
spathula Walbaum, 1792), naxalar fasilesindan (Siluridae) olan Af-
rika naxasini (Clarias gariepinus Burchell, 1822) va digar novlari
gostarmak olar [2]. Bela novlardan biri da ¢akilar fasilasina (Cyp-
rinidae) aid olan va el arasinda Yapon karplari adlanan - koi karp-
laridir.

Koi karplar1 - Adi ¢akinin (Cyprinus carpioLinnaeus,1758)
Amur yarimndévinin (Cyprinus carpio haematopterus Linnaeus,
1758) seleksiya lisulu ile yaradilmis dekorativ ahli populyasiya for-
masidir. Baliglarin shillesdirilmis noévlari ve ahli populyasiyalari
insan terafindan siini yolla yaradilmis noéviin ekoloji formalaridir,
onlarin artirilmasi vo yetisdirilmasi amtaa vo dekorativ akvakultura
maqsadils siini yaradilmis miihitds hayata kegcirilir. Istifads olunma-
sina icaza verilmis ¢okilarin (Cyprinidae) shillasdirilmis névlarinin
va ahli populyasiyalarinin siyahisi seleksiya nailiyyatlarinin dévlat
reyestrina daxil edilib [1].

Dekorativ nohur baliq¢iligr dekorativ akvakulturanin bir is-
tigamatidir vo diinyanin miixtslif 6lkalarinds intensiv inkisaf edir.
Dekorativ akvakulturaya aid an genis populyarliga malik olan koi
karplar1 hesab olunur. Azarbaycanin miixtalif seharlarinda sahar
parklarinda, sexsi bag evlarinds yaradilmis kicik su hévzalarinda de-
korativ akvakulturanin an populyar niimayandasi olaraq koi karplari
saxlanilir, ancaq koi karplarinin siini artirilmasina respublikamizda
son illarda baslanilib.

Koi karplarinin Azarbaycanda siini artirilmasi ve akvakultura
soraitinda yetisdirilmasi ilk dofe 2017-ci ilde «Samukh - fish» balg-
¢iliq tasarriifatinda hayata kegirilib. Toradici koi karplarindan hipo-
fizar inyeksiya tisulu ila cinsi mahsullar alinib, mayalandirilib, inku-
basiya edilib va yetisdirilmasi davam etdirilib. Alinmis siirfalarin bir
hissasinin nohur saraitinda yetisdirilmasi maqgsadils onlar Azarbay-
can Milli EImlar Akademiyasinin Zoologiya Institutunun nazdinde
faaliyyat gostaran Mingacevir Elmi-Tadqgiqat laboratoriyasina koé-
cliriiliib. Hazirda Elmi-Toadqgiqgat bazasinda eni 15 m, uzunlugu 107
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m va darinliyi 1.5 m olan nohurda koi karplar ¢akilarls birlikdas ye-
tisdirilir. Nohurda onlarin yemlanmasi tabii yem bazasinin hesabina
bas verir. Hazirda nohurda yetisdirilan koi karplarinin orta uzunlugu
18 sm taskil edir.

Koi karplarinin baligartirma tasarriifatinda siini artirilmasi
2019-cu ilda Azarbaycanda «Surabad balig» baliq¢iliq tesarriifatin-
da da hayata kegirilib. Toradicilarin saxlanilmasi, hipofizar inyeksi-
yasl1, mayalandirilmasi va cinsi mahsullarin alinmasi karplar ti¢iin
gabul olunmus metodikaya miivafiq olaraq hayata kegirilir. Ancaq
bu proseslarda koi karplarinin embrional vo postembrional inkisaf
marhalalari dyranilmayib. Siini artirilmasi magsadils istifada olun-
mus toradici koi karplarinin morfo-bioloji xilisusiyyatlori codvalda

gostarilib gCadval 1).
2021-ci ilin aprel ayinin avvallarinds koi karplarinin siini ar-

tirilmasi va onlarin embrional ve erkan postembrional marhalale-
rinin 6yranilmasi yenidan «Samuch - fish» baliq¢iliq tasarriifatinda
hayata kecirilib. Bu maqgsad ilo orta kiitlasi 1,86 kq olan 3 yash 5
adad kiirili va orta kiitlasi 0,87 kq olan 6 adad erksk koi karp-
larindan istifade olunub. Toéradicilerin hipofizar inyeksiyasi suyun
temperaturu 17-18°C oldugda hayata kecirilib. Inyeksiya karp hipo-
fizina edilib. Koi karplarinin stini artirilmasi karplarin akvakultura-
sinda istifada olunan metodikaya asaslanib [3]. Kiiriilti karplarin in-
yeksiyasi liciin miiayyanlasdirilmis karp hipofizinin imumi dozasi
2 doafaya (ilkin vo son dozada), erkoklorin inyeksiyasi iso bir defaya
va 2 dafos az dozada yerina yetirilib: kiirtilii koi karplar1 ti¢iin iimu-
mi doza 3 mq/kq (0,5 mq/kq + 2,5 mq/kq), erkaklor ticiin 1,5 mq/
kq miiayyan olunub. Kiiriilii koi karplar1 03.05.2019-cu il tarixinda
saat 12.00-da suyun tempeaturu 18,4°C olduqda ilkin dozada (0,5
mq/kq) va 12 saat ke¢dikdan sonra (24.00) son dozada (2,5 mq/
kq) inyeksiya ediliblar. Erkak koi karplari da hamin saatda (1,5 mq/
kq) bir dafaya inyeksiya edilib. istifads edilmis karp hipofizinin
miqdari beladir:
Kirili koi karplar1 - 9,3 kq x 3 mq/kq ~ 30 mq
Erkak koi karplar1 - 5,2 kqx 1,5 mq/kq ~ 10 mq
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Cadval 1

Kiiriilii koi karplarinin morfo-bioloji géstaricilari

N Kiiriilii baliglar Erkak baliglar
Badanin Baligin Dolgunluq | Badanin Baligin | Dolgunluq
uzunlugu, kiitlasi, amsall, uzunlugu, kiitlasi, amsall,
L, sm
L, sm P kq F P kq F
1 40 2,3 3,5 32 1,0 3,05
2 35 1.4 3,3 30 0,8 3,0
3 38 19 3,5 30 08 3,0
4 39 2,2 3,7 32 1,0 3,05
5 32 12 3,7 30 08 3,0
6 - - - 30 0,8 3,0
Qeyd olunan temperatur gsoraitinde 15 saatdan sonra

(04.05.2019) 15.00-17.00 arasinda koi karplarindan kiirii alinib. Alin-
mis kiirtiniin imumi miqdar1 0,5 kq olub. Kiiriilarin mayalandirilmasi
«quru» tsulla hayata kecirilib vo mévcud metodikalara miivafiq olaragq,
yapisqanliqdan azad edildikdan sonra 16.00-18.00 arasinda inkubasiya
magsadile Veys aparatlarina yerlasdirilib. inkubasiya prosesinda suyun
hidro-kimyavi gostaricilari daimi nazaratds saxlanilib (Cadval 2).

Cadval 2
Koi karplarinin inkubasiya prosesinda suyun
hidrokimyavi gostaricilari
Ayin Suyun hidro-kimyavi gostaricilari
tarixi
Suyun pH | Oksigenin (0,) | NO,, NO,, NH*,
temperaturu, °C miqdari, mq/!1
mg/l | mgq/l mgq/1
04.05 06.00-17,0 7,4 8,2
09.00-17,1 7,6 8,0 0,9 0,01 0,1
12.00-17,8 7,4 7,8
05.05 08.00 - 16,7 7,4 8,1
11.00-17,1 7,6 8,3
14.00-17,3 7,8 8,2 11 0,01 01
20.00-17,1 7,4 8,1
22.00-17,0 7,4 7,9
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06.05 07.00-16,9 7,2 8,1
11.00-17,3 7,6 8,2 1,2 0,01 0,1
18.00-17,6 7,4 8,0

07.05 07.00 - 16,0 7,4 7,8
13.00-17,3 7,8 8,2 1,1 0,01 0,1
18.00-17,6 7,6 8,1

08.05 07.00-17,3 7,4 8,4
12.00-17,5 7,8 8,3 1,0 0,01 0,1
16.00-17,8 7,6 8,2
22.00-17,4

Inkubasiya prosesinde koi karplarinin embrional inkisaf
moarhoalaleri fiksa edilib. Serbast embrionlarin kiirtiden ¢ixmasi
09.05.2019-cu il tarixinda baslanib. Koi karplarinin embrional va
postembrional inkisaf marhalalari 1-ci sakilda tasvir edilib.

Sakil 1. Koi karplarinin embrional va postembrional inkisaf marhalalari:
A-mayalanmis kiirii; B-2 blastomer marhalasi; C-8 blastomer marhalasi;
D-iri hiiceyrali morula marhslasi; E-mayalanmadan 8 saat sonra embrion;
F-mayalanmadan 18 saat sonra embrion; G-mayalanmadan 20 saat sonra

embrion; H-mayalanmadan 30 saat sonra embrion; [-mayalanmadan 36 saat

sonra embrion; J-mayalanmadan 71 saat sonra embrion; K-yenica kiiriiden
cixmis sarbast embrionlar; L-1 giinliik sarbast embrionlar; M - kiirtiden
cixdigdan sonra 15 giinliik kérpa.
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«Samuch - fish» baliqeiliq tesarriifatinda koi Kkarplarinin
slini artirilmasi prosesinda artezian suyundan istifade edilib vo
proseslor idara olunan temperatur rejiminde hayata Kkecirilir.
Hazirda koi karplarinin kérpalari hovuz tisulu ils yetisdirilir. Onlarin
yemlondirilmasinds Danimarkanin “ALLER AQUA” sirkatinin karplar
lictin istehsal etdiyi garisiq yemlardan istifads edilir.
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HIPOVOLEMIK SOKUN QANDA MELATONIN
SOVIYYSSININ DAYiISMOSIND TOSIRI

Hipovolemik sok damardaxili hacmin azalmasi naticasinda
toxuma perfuziyasinin catismazligindan meydana galir ve orqaniz-
min homeostazini qorumaq li¢lin gostardiyi neyroendokrin, me-
tabolik ve immunoloji hadisalarin garsilighh slagasidir [1]. Hipo-
volemik sokun yaratdig1 hipoksiya birinci ndévbade markazi sinir
sisteminin ali sébalarina tasir gostarir, xroniki hipoksiya zamani isa
lirok- gan damar sistemi va qanin funksiyasi pozulur. Qanda melato-
nin saviyyasi hipoksiyadan sonraki dévrds tadrici olaraq asag: du-
sur. Bu, hipoksiyanin sinir-humoral tonzimlama sisteminda yaratdigi
pozgunluqgla slagadardir [2]. Tedgiqat isinin aparilmasinda maqgsad,
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hipoksiya vaziyyati yaradildiqgdan sonra dovsanlarin ganinda mela-
tonin miqdarinin dyranilmasi olmusdur. Bununla alagadar olaraq I
seriya tacriibalards intakt heyvanlarda ganda melatonin migdarinin
saviyyasi, Il seriya tacriibalarda isa hipoksiya amilinin dovsanlarin
ganinda melatonin miqgdarina tasiri 6yrenilmisdir. Tedqiqatlar cinsi
yetiskanliya ¢catmis “Sinsilla” (Oroktoloques suniculus) cinsine max-
sus erkak dovsanlar tizerinda aparilmisdir [3].

Hipoksiya Xvatova metodu ila (1978) imumi sahasi 0.12 m?
olan barokameralarda yerine yetirilmisdir. Bunun {li¢lin dovsanlar
har giin sahar eyni vaxtda (1, 5 va ya 10 giin) 20 daqigs miiddatin-
do hipoksiyaya maruz qoyulmusdur. Barokamerada heyvanlar 93%
azot va 7% oksigen olan qazlar garisig ile tenaffiis etmislar. Tac-
riibanin gedisi zamani hipoksiyanin dovsanlarin davranisina tasiri
da izlanmisdir. Tadqiqatin gedisi zamani1 nazards tutulan marhals-
ni hipoksiya seraitinde kegirmis dovsanlar, sonraki marhalalarda
normal vivari saraitinda saxlanilmisdir. Tadqgiqatlarin sonraki ge-
disinda kontrol qrupundan ve postnatal inkisaf dovriinde miiayyan
miiddatda (1, 5 ve ya 10 giin) hipoksiya almis dovsanlarin ganindan
gotiirilmiis nimunada xlisusi metodla melatonin migdar1 miiayyan
edilmisdir. Melatonin migdar1 immuno-fermentativ metodla Stat-
Fax-303 aparat analizatoru ils tayin edilmisdir.

Aparilan tadqgiqatlar gostardi ki, intakt heyvanlarda melato-
nin miqdar1 qanda 13,4 u/ml taskil edirdi, hipoksiyadan 1 giin sonra
ganda melatonin saviyyasi 11,3 u/ml, 5 giinden sonra 9,9 u/ml, 10
glindan sonra isa bir gadar da asagi diisarak 8,8 u/ml-a barabar olur.

Cinsi yetiskanliye catmis heyvanlarin ganinda melatonin miq-
darinin bels dayismasi, yani azalmasi hipoksiya amilinin epifiza te-
siri ilo alagadardir. Bela ki, hipoksiya daracasinin artmasi epifizda
melatonin ifrazina manfi tasir gostarir.

ddabiyyat

1. Tumay V., Tokyay R. Hipovolemik sok. Yogun Bakim Dergisi. 2002, v.2,
Ne4, sah.246-254.

2. ludman E.M. 'umoBosieMHUYECKUH IIOK BO BpeMsi GepeMEHHOCTH.
Jlekuuu. AHecTe3uosiorus ¥ peanumarosiorus. 2012, Ne6, c.63-66

3. Taxubaes /I.A. [UnoBoJIeMHUYECKUH 110K - AUATHOCTHUKA U JIEUEHHE HA
coBpeMeHHOM 3Tale. JKypHas BectHuk Xupypruu Kasaxcrana. 2011,
Ne27, c.41.

288



Ha6ueea ®.I
BbakuHckull 2cocydapcmeeHHblll yHUugepcumem, AsepbatidzcaH

BHUO3KOJIOTMYECKUE OCOBEHHOCTH ABJIOHHOM
MJ1I0J0?KOPKHU LASPEYRESIA POMONELLA L. (LEPIDOPTERA,
TORTRICIDAE) B TAHI?KA-TA3AXCKOU 30HE ABEPBAU/KAHA

fA6ys0HHasg MJIOZ0XKOpPKA OMAacHbIA BpeAUTE/b IJI0J0BBIX
KyJabTyp. Oco6eHHO 60JbIION Bpes, oHA NpU4YKHsSeT B CeBepo-BoC-
TOYHOH U l|eHTpasibHOM 06J1acTAX A3epbaiipkaHa re MoBpexX/IaeT
Jio 80-85% mnioz10B, BC/ieCTBUE YEr0 OHU MpPEXJeBpeMEHHO omna-
Jlal0T U 3arHUBAIOT. ECcTeCcTBeHHblEe Bpard WrpalwT He3HAYUTeJlb-
HYI0 POJIb B peTyJIMPOBaHUU YU CTEHHOCTH S16JIOHHOH MJI0/|03KOPKH.
HNMeeTcs JocTaTOYHOE KOJIMYECTBO CBEJeHHH, KacalluXcs TOro,
YTO pa3BUTHE 3TOTO OMACHOTO BpeAUTEJIS MJIOJ0BbIX B pa3HbIX pe-
rMOHAX UMEET CYLIeCTBEHHbIE OTJIMYHUTEbHbIe 0CO6EHHOCTH [1, 2].

[Ipu ananM3e GpeHos10TUH 16/10HHOH IJI0J0KOPKH OBLIO yCTa-
HOBJIEHO, UTO KOJIMYECTBO MOKOJIEHUH U MPOAOKUTENBHOCTD Be-
reTallMOHHOTO Nepuo/ia HEMOCPeCTBEHHO 3aBUCUT OT KOJINYECTBA
TemnepaTtyp >10°C. Ha6110/jeHUSIMU YCTaHOBJIEHO, YTO 32 HKHUH
MOPOT HY>KHO CYUTATh TeMIepaTypy, paBHy +10°C: ToabKO C Iepe-
XO0JIOM CpeJiHell CyTOYHOH ee BeJM4YMHbI Bhille +10°C HauuMHaeTcs
BeCeHHee pa3BUTHeE IJIOJ0XKOPKH, T03TOMY IIPU OpraHU3alUy Ha-
6/1I0AeHUH TofcueT cyMM 3G eKTHBHBIX TEMIepaTyp ObLIO Havya-
TO BECHOM C MOMEHTAa Nepexo/ia CpeIHeCYyTOYHOTr0 3HaYeHUs yepes
+10°C. B Hamux uccaeI0BaHUSX Havaso JieTa 6abo4ekK, MoJydeH-
HBIX B Pe3yJ/IbTaTe OKYKJIEHHUSI 3UMYIOLIUX T'yCeHUI] ObIJI0O OTMEYEHO
B nepBoM Aekaje Mas (16-18,5°C) u jaxke B KOHIIE anpesisi PH Cpeji-
Heii CIT 63,0-75,0°C.

B pesysnbTaTe ¢deHoJOrHUyecKUX HAGJIOAEHUN OBbLIO yCTa-
HOBJIEHO, YTO B yCJIOBUSIX 3TOM 30HHKI s1I6JI0HHAsA MJIOJ0XKOpPKa pas-
BUBAEeTCs] B OCHOBHOM 2,5 MOKOJIEHHWH, HO YacTU4YHOoe pa3BuTHe llI
MOKOJIEHHS] B IPUPOAHBIX YCJIOBUSIX HENOCPEACTBEHHO CBSI3aHHO
Ha/IMYleM He06X0AUMOU cyMMbl 3peKTUBHBIX TEMIIEPATYP.

Cnenyet oTMeTUTh, 4TO ¥ 70% ryceHHUL, OTPOXKJEHHBIX BO
BTOpOU U TpeThel JlekaJlax aBrycra OblJI0 0GHAPYXKeHO COCTOsIHUE
$u3noMOrNIYeCKOro MOoKos, T.e. AUanaysa ¢opMupoBaach B NTOM
BO3pacTe B IePBOH /leKa/le OKTAOPS C MPOAOIKUTENbHOCTBIO 20-25
JIHel. 3aTeM, B KOHIIE TpeThel JieKaibl OKTS6psS HaUMHAEeTCs Npo-
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1[ecc eJMHUYHOTO KOKOHOOOpa30BaHUs U Jjasiee — 3MMOBKa. OCHOB-
HOe KOJIMYECTBO 3THUX 0COOEel 3UMYIOT B CKeJIeTHbIX BETKax, Tpe-
IIMHAX, M0/l KOPOH, HO UMEIOTCs PaboThl MO 3KOJIOTUH SI6JI0HHOMU
IJIOZI0’KOPKH, I/le YKa3bIBAETCS, UTO I'YCEHHUIIbI JITAHHOTO BpeaUTe s
(43,3-57,0%) yxo[aT Ha OKYKJIMBaHHe U 3UMOBKY B I104BY, B IIpe/ie-
JlaX POEKIMH KPOHBI.

Bbl10 BbISIBJIEHO, 4TO Y ocTaBluuxcst 30% ocob6oil pa3BuTHE
npojo/KaeTcss. A UMeHHO BO BTOPOU U TpeThbel JlekaZjax aBrycra
NOSIBJISAIIOTCH KYKOJIKH, U3 KOTOPBIX MPOUCXOJWUT BbLIET 06aboyek
npu CIT 1220,3°C.

WHTEeHCUBHBIN JIeT UMaro O6bIJI0 OTMEYeHO MOocCJIe Cllajia TeM-
nepaTyphl ¥ 3aX0/1a COJIHIIA B CyMepeyvHble 4achl, a B 6e3BeTPEHHbIEe
JHU JIeT ObLJI 3aperucTpupoBaH ¢ 21 4acoB /10 MOSIBJIEHHUS COJIHIIA.
Bouiynienue rycenur Il mokosieHHUs TPpOUCXOAUT B NEPBOM JieKa-
Jle CEHTSI6psI IPU CpeIHECYTOYHOM TeMnepaType Bo3ayxa 28°C, oT-
HOCHUTEJIbHOU BJAAXXHOCTU 75-85% u gyivHe cBeToBOro aAHs 13 4 05
MUH - 11 4 55 MuH.
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ORQANIZM HIPOKSIYAYA VO FiZiKi YUKLORO
MORUZ QALDIGI ZAMAN QANIN AKTiV REAKSIYASI

Insan va heyvanlarin orqanizminda daxili miihitin nisbi sabit-
liyi ~-homeostatik voziyyati — hayat faaliyyatin tomin olunmasinda
miistasna rol oynayir. Daxili miihitin asas meyar1 olan qan sistemin-
da homeostazin qorunub saxlanmasi orqanizmin tanzimlayici mexa-
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nizmlarinin faaliyyatinds ve miidafis-uygunlasma reaksiyalarinda
xiususi yer tutur [2].

Qanin an mithiim homeostatik sabiti (konstant1) onun aktiv
reaksiyas1 vo ya pH-gostaricisidir ki, bu parametr qanda hidrogen
ionlarmin (H*) vo hidroksil ionlarinin (OH) konsentrasiyalari, basqa
s06zla, gqanin turs vo ya galavi xassalari ilo sartlanir. Qanin pH-1 (elaca
da digar daxili miihit mayelarinds pH-1n saviyyasi) orqanizm ti¢iin
fovgealada vacib bioloji shamiyyat kasb edir. Bels ki, fizioloji va bi-
okimyoavi prosesloar, ilk névbads fermentativ metabolik reaksiyalar
pH-1n ancaq miiayyan, ham da sart hududlarinda gedas bilar [4]. Qan-
da pH-in normadan 0,1-0,2 daraca qadar uzun middatli dayisikliyi
organizm ticiin letal tahliika yarada bilar [1].

Organizmda kaskin oksigen c¢atismazlig1 (hipoksiya) ekstre-
mal, stressor va patogen tabiatli faktor hesab olunur, genis va darin
metabolik va funksional dayisikliklar dogura bilir, orqan va sistem-
larin faaliyyatine manfi tasir gostarir [3]. Fiziki yliklare maruz qalan
orqanizmin reaksiyalari, baslica olaraq onun harakat sisteminda bas
veran gorginlikler, onlara adaptasiya proseslari do hayat faaliyyati
liclin mithiim ahamiyyat kasb edir [5]. Odur ki, hipoksiya va fiziki
yukloamalar zamanmi qanin pH-reaksiyasinin Oyronilmasi tacriibi
(eksperimental) va praktik movgeydan ¢ox shamiyyatli masaladir.

Bunu nazars alaragq, biz 3 ayliq yasda olan dovsanlara agir hi-
poksiya (barokamerada 5% O, ve 95% N, qazlar garisig1 mihitinds
20 dag. nafasalma), platformaya arxasi lista 1 saat arzinda sart fiksa
etmak (immoblizasiya) ve 40-45 dovra /daq stratls firlanan tred-
banda 10 daq. macburi qagis kimi tacrubi sinaqlar: (testlari) tatbiq
edarak onlarin venoz qaninda pH gostaricisini tayin etmisik. Qan do-
vsanlarin qulaq venasindan alinmisdir. Bu, heyvana an az agr1 veran,
bioetika baximindan daha slverisli isuldur. Qanda pH-1n qiymati pH-
metr (ve ya potensiometr) 6l¢ii cihazin komayils tayin edilmisdir.
Alinmis tacriibi naticalar asagidaki cadvalda verilmisdir.

Cadval

Agir hipoksiya, immoblizasiya vo macburi qagis yiiklarina
moaruz qoyulmus 3-ayliq dovsanlarin venoz qaninda pH-1n
giymatlari (M+m, n=5)

Tacriibi Norma Eksperimental ylikden
tadqgiqatin (kontrol) sonraki analiz vaxti
sortlori 1 saat sonra | 3 saat sonra | 6 saat sonra
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20 daqigalik | 7,48+0,02 | 681+0,02 | 690+0,03 | 7,38+0,02
agir hipoksiya P<0,05 P<0,05
1 saathq “ 7,35+0,01 | 7,38+0,01 | 7,42+0,01
immoblizasiya
10 daqigalik “ 7,13+0,02 | 7,26+0,02 | 7,45+0,01
macburi gagis P<0,05

Aldigimiz naticalar onu gostardi ki, 3-ayliq yasda (cinsi yetis-
kanliyin birinci marhalasinda) olan dovsanlarin qani zaif gslovi re-
aksiyasina malikdir ve pH-1n qiymati 7,48 taskil edir (pH-skalasinda
7,0 qiymoti neytral reaksiya zonasini ifads edir). Agir hipoksiyanin
tasiri altinda ise 3-ayliq dovsanlarda qanin pH-1 tacriibanin 1-ci sa-
atinda normadakindan xeyli asagidir ve zaif turs reaksiya zonasina
kecir (6,81+£0,02, p<0,05). Bu o demakdir ki, hipoksiya naticasinda
gana turs metabolitlar (masalan, hipoksiya vaxti intensivlasen gliko-
lizin son mahsullar1 olan piroliziim tursusu (piruvat) va siid tursusu
(laktat) ve metabolizmin digar turs mahsullar1 daxil olur. lakin bu
tacribanin 3 va 6 —c1 saatlarinda qanin pH gostaricisi, galavi reaksiya
zonasina kecir, normaya yaxinlasir. immoblizasiya yiikii tacriibaalti
heyvanlarin qaninda pH gostericisinin ilk anda normadan azca asagi
salir, 10 daqigalik qagis yiikii testinda isa bu dayisiklik xeyli darace-
da gabariq sakilds ifads olunur, amma sonraki anlarda (3-cii saatda)
norma hiidudlarina qayidir. Bu tacriibi faktlara ssaslanaraq farz et-
mak olar ki, agir hipoksiya zamani ganin aktiv reaksiyasi (pH-1) gor-
gin fiziki yiikla miiqayisada daha kaskin dayisikliys maruz qalir.
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JJIUTE/IBHOE IPUMEHEHME: TE/IMUCAPTAH H ETO
BO3MO?KHOCTH IMTPU JIEYEHHUH TAHTUEHTOB
C CEPAEYHO-COCYAUCTOMU IATOJIOTHEN

OfHUM U3 aKTyaJIbHbIX BONPOCOB COBPEMEHHOM KapJHO0JIO-
rUYecKod MeJULMHBbI fIBJSETCS ONTHMHU3AlMs Tepanuu 60JIbHBIX
apTepuanbHOi runeprensueit (Al') c mopakeHHEM OPraHOB MHUIIIe-
Hell. /laxke He3HAUUTEIbHOE [TOBbIILIEHH e apTepHUaIbHOTO AABJIEHUS
(A//[]) npu Hadya/IbHOM cTaJUK 3a60JieBaHUSI IPUBOJUT K yBeauve-
HUIO PUCKa BO3HUKHOBEHHUS OCJI0KHEHUU. [I[pyyeM pUCK pa3BUTHUSA
cep/le4HO0-COCYUCTHIX OCJI0KHEHUU 3aBUCHUT He TOJIbKO OT YPOBHA
A/]1, Ho 4 OT OpaXKeHHUs1 OPraHOB MUIlleHel [1].

[Ipu AT IJDDK sBisieTcd He3aBUCUMBbIM (GaKTOPOM pHCKa
cep/leuHO-COCYyAUCTON 3a60JIeBaeMOCTH U CMEPTHOCTH, a TaKXkKe
OCHOBHBIM [JIOKJUHUYECKUM NPOSIBJIEHHEM MOpPaXeHUsl cepred-
HO-COCYAUCTON CUCTEMbI, KOTOPbIKM MOBBbIIIAET PUCK Pa3BUTHUSA
vnueMudeckor 6osie3uu cepaua (MBC), undapkra muokapaa (MM),
WHCYJIbTA, 3aCTOMHOU cep/leuHON HeJOCTATOUHOCTH [2].

HecMmoTpa Ha MCXOAHO KOMIIEHCAaTOPHOM XapaKTep, OHa CO-
IPOBOX/AAeTCs pa3BUTUEM MOPDOJIOTUUECKUX U PYHKIHMOHATIbHBIX
M3MeHEeHUH cepleYHOM MBI, KOTOpble HEeGJIaroNpUsTHO BJIMSI-
IOT Ha IPOTHO3 3aboJsieBaHus [3].

[To nanHbIM KopHenbckoro 1 @paMUHreHMCKOr0 UCCIe/I0Ba-
Hui [JIXK yBesiMuMBaeT pUCK CMepPTHOCTH B 2-4 pa3a He3aBUCHMO
OT Bo3pacTa u noJa [4].

Ymenbiienue [JI2K Ha ¢poHe MpoBOAWMON THIOTEH3UBHOHN
Tepanyuu NPUBOJUT K YMEHbIIEHNI0O BOSHUKHOBEHHS CEep/leuHO-CO-
CYZIUCTBIX OCJIO)KHEHUH Ha 5 % [5].

[ToaToMy, B HacTosiliee BpeMs JiedeHue Al' JO/KHO 3aKJIIO-
4aThCsl HE TOJIBKO B CHWXKeHUHU A/ /] ;0 HOpMaJIbHOTO YPOBHS, HO U
obecrieyeHU Y NPOTEKTUBHOTO JIeCTBUSA Ha OpraHbl-MUIIEHHU.

B psiie NpoBOAMMBIX UCCJI€JOBAHUHN HE ObLJIO BBISIBJIEHO Mpsi-
MOM OpraHo NPpOTeKTUBHOMN 3aBUCUMOCTH I'MIIOTEH3UBHOU Tepanuu
OT CTeleHU CHWKeHUus1 A//l, 4TO CBUZETENbCTBYET O HEOOXOAUMO-
CTU BO3/IEWCTBUS Ha HeUporyMopasjibHble MeXaHU3Mbl, OTBEYalo-
LiMe 32 pa3BUTHe MOpaXKeHUsl OpraHoB-MulleHel [7]. Bruio fgoka-
3aHo, yTo aHruoTeH3uH Il (A I1) oauH U3 caMbIX HEOJIATONIPUATHBIX
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$aKTOpPOB, BIUSIOLIMX HAa BOBHUKHOBeHMe U pa3BuTue [JIK u cep-
JledHoe peMogesMpoBaHue [6]. OTKpbITHE clienuPUIEcKUX peLen-
TopoB aHruoreHnsuHa Il (AT II) cnoco6cTBOBaJIO CO3/IaHMI0 HOBOTO
MepCreKTUBHOIO KJjacca npenapatoB — BPA, nepBbIM npesacTaBu-
TeJleM KOTOpPOTIo CTaJl capajla3vH — MNeNTHHOe CoeJUHeHue, 6J113-
koe 1o cTpykType K AT II. CapasiazuH 6J1I0KMpOBaJl MPeccopHoe Aei-
crBue AT Il v moHW»)as TOHYC neprudepudecKrx COCyZ0B, YMEHbIIAJ
coliep:kaHue aJibJOCTEPOHA B IJIa3Me, IPUBOJAS K CHIKeHUI0 A/l
OfHaKo NpW NPOU3BOJACTBE Capajla3iHa BO3HUKAIU CJI0KHOCTH
CHUHTe3a, caM IpenapaT OT/IMYaJics ObICTPbIM paclajoM B opra-
HHU3Me U HE06XO0MMOCThIO JIMLIb NapeHTePaJIbHOr0 BBEJEHUS, YTO
OTpaHMYMJIO LIMPOKOe MPaKTUUeCcKoe IpUMeHeHHe penapara [5].

TeamucapTaH noJsiy4eH U3 aKTHBHOI'0 MeTaboJMTa Jio3apTa-
Ha (EXP 3174) nyrtem 3aMelieHus JUnoduabHON 6GeH3WMH/IA30-
JIbHOM TpyNIbl MMHU/A30JbHBIM KOMIOHEHTOM. Biiarogaps atomy
3aMellleHHI0 TeJMUCapTaH $BJfAeTCS HauboJiee JIUNOPUIBbHBIM
cpenu Bcex BPA U, cneoBaTesibHO, Jiy4llle BCETO IPOHUKAET B TKa-
HU. [IpenapatT 6bICTPO BcacklBaeTCs U3 NUIEeBAPUTENbHOIO TPAKTa,
abcoJitoTHast GUOJIOCTYNHOCTh coCTaBsieT B cpeaHeM 50%. [locre
npreMa BHYTDPb IMKOBAas KOHLlEHTpaLusa TeJMHUCcapTaHa B IJa3Me
kpoBHU (C max) gocturaetcs yepe3 0,5—1 4. [lepuog nosypacnazaa
npenapara cocTaBJseT 6oJiee 20 4, UTO ABJISETCSA CaMbIM BBICOKUM
nokasarteseMm cpeaud Bcex BPA. TenMmucapTaH 06J/1a/laeT BbICOKOH
6MOL0CTYMHOCTBIO U CAMBIM MPOAOJKUTENbHBIM BpeMEHEM MOJIY-
BbIBeJIeHUs, YTO [103BOJIET IpenapaTry NoJJep>KUBAaTb I'MIOTEH-
3MBHbIN 3QPeKT B TeueHHe CYTOK IPH OJJHOKPATHOM npueMe. [8].

Llesibto Uccyief0BaHUs ObLIO U3yYeHUE BJAMSHUSA TeJIMU-
capTaHa Ha NloKasaTeJu reMoJUHaMUKH Y 60bHBIX I'B 1l cTaguu
(ymMepeHHas1) npu AJATEJbHON TEPATIUU.

B o6cnenoBaHue 6b11H BKIOYEHBI 60 60JIbHBIX (36 MyKKYHH
Y 24 eHLMHBI) B Bo3pacTe oT 45 10 65 net c AT Il craguu u faBHo-
cTbio 3a6osieBanus 12,0+5,5 r. TeamucapTan Ha3HavasCcsd B CyTOY-
HOM fo3e 40 Mr 1 pa3 B CyTKU B yTpeHHee BpeMA. [JIMTEeNbHOCTD
Tepanuu coctasJsa 24 Hefenn. [MnoreH3uBHoU 3pPeKT nmpemna-
paTa oLleHUBaJICA CIIyCTA 2-4 Yyaca nmocJje ero nprueMa nyTeMm U3Me-
penusi A//] no metoay KopoTKoBa B MOJIOKEHUH CHUAS, TPUKAIBI C
WHTepBaJoM 3 MUH. Yepe3 3-12-24 Hesienn JsedeHusd. [Ipu HegocTa-
TOYHOM TMIIOTEH3UBHOM 3¢ deKTe uepe3 4 HeesiH J103y NpenapaTa
yBesn4uuBaiv o 80 Mr B CyTKU. DXOKapuorpadus npoBoauIach
Ha annapate Aloka SSD 630 (flnoHus) o nedeHus: U yepes 24 He-
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JleJIU Tepalluu JIJIsl oNpejie/ieHUsI NoKa3aTesiell IleHTpaJbHOU re-
MoarHaMuku (I/1) 1 Maccel MUOKap/a JieBoro xeaynoyka (MMJIK
no ¢popmyJie R.Dovereux). [Ipu ka>k/1oM BU3UTE Y OOJBHBIX ONIpe/ie-
JISIJIU CyO'bEKTUBHO NEPEHOCUMOCTDb NIpenaparTa (HajJuyve Hexesla-
TeJIbHbIX 3 PEKTOB).

Bblu npoaHa/IM3UPOBaHbI NTOKa3aTe U IeHTpasabHOU [/l 10
Y 1ocJie JieueHUsl. UHTepec npeACcTaBJsIU CleAylolie BeTUYNHbL:
KOHEeYHO-cHucToandeckui 06beM (KCO), koHeUHO-AUaCTOMNYeCKU I
o6beM (K/Z10), yaapusiii 06beM (YO), dpakuusa Beiopoca (PB), cte-
NeHb YKOpO4YeHUs nepeHe-3aaHero pa3Mepa 2K B cucroay (S%),
CKOPOCTb IIUPKYJIATOPHOI'O YKOPOYEHHsI BOJIOKOH MUOKapza (V ),
TOJIIIMHA MUOKap/a 3aJlHEN CTEHKU U MEXKeJTyA04KOBOU Mepero-
poaka JIXK B guactony (TM3a, TMXKIx).

[Io o6menpuHATHIM ¢(opMyJaM BBIYUCASINCH MUHYTHBIN
o6beM cepaua (MOC), yanapHbiii uHzaekc (YU), obuiee nepudepu-
yeckoe conpotusseHue (OIIC), macca muokapza JK (MMJIXK) u
uHzekc ero maccel (MMJIK). Ha poHe npoBoguMOM Tepanuu y Uc-
cJielyeMbIX 60JIbHBIX OTMeYaJiCs BbIpaXKeHHbIN U CTaOUJIbHbBIN TH-
NOTeH3UBHBbIN 3 PeKT, KOTOpbIM nposiBuscsa cHuxkeHueM CA/J] co
188,7 1o 140,9 mm pt. cT. u JJA/] co 108,8 1o 84,1 MM pT.cT. [Ipu aTOM
OIIC nocToBepHO yMeHblIMA0ch Ha 11,8%, a YU u @B ¢ focTtosep-
HocTbo p>0,01 yBestnuuincb Ha 17,1% u 11,3% coOTBETCTBEHHO.

CHmxenue nokasatesert KCO u KO va 17,9% u 13,4% co-
OTBETCTBEHHO U yBesndueHUe OB roBopusio 06 ycujeHUU COKpa-
TUTEJIbHOU CIIOCOGHOCTU MMHOKapAa. B Xoze jiedeHHUs1 0oTMedyanoch
yBesimyeHue YO Ha 11,6%, MOC Ha 12,1% u YU Ha 11,2% uTo noa-
TBeEPXK/AeT yJIy4dllleHUH IponyibCUBHOU ciocobHocTH JIXK.

[Tocse miecTuMecsiYHOM Tepanuu y Bcex 60JbHbIX 0TMEYaIUCh
JlOCTOBEpHOe CHIDKeHHe BesnunHbl TM3x Ha 9,2% (c 1,18 go 1,04
cm), TM2KIIg Ha 14,8% (¢ 1,01 go 0,87 ), a Takxke MMJIXK Ha 10,0%
(c290,9 no 272,3r) u UMMJIK Ha 11,9% (¢ 162,1 1o 140,92 r/m?).

OTMevanoch KJIMHUYECKOE YJIy4dllleHHe COCTOSIHHS KayecTBa
»KU3HU UCCelyeMbIX 60JbHBIX. Kakux M0G0 cepbe3HbIX MOGOYHbBIX
3¢ PeKTOB MpUMEHSIEMOr0 JIeKapCTBEHHOTO NpenapaTa B npolijecce
HCC/leJIOBaHUSI OTMeYeHOo He ObLio. [IpoBesieHHble HAMU UCCIe/0-
BaHHs MoKa3a/iy, YTo 6JioKaTop penentopoB A Il TemsnucapTaH B
no3se 40-80Mr npu 0JHOKpATHOM IpHeMe SABJsAeTcs 3G PeKTUBHBIM
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TUIIOTEH3UBHBIM CPEJICTBOM, paBHOMepHO Koppurupymum CA/Jl u
JAA/l. Tenmucaptan B f03e 40-80 Mr 6e3omaceH nNpu AJUTEJIbHOM
NpUMeHEeHUU U NpUBeJ K 3HauuTesabHOMy perpeccy [JIK y 60/1b-
HbIX I'b Il ctaguu.

B 3akJ/l04yeHHe MOXHO CKa3aTh, YTO MOJIyYeHHble pe3yJibTa-
Thl CBU/IETEJbCTBYIOT O KapAUOMNPOTEKTUBHOM JE€UCTBUU TEJIMHU-
capTaHa, YTO JlaeT BO3MOXKHOCTb U36€eaTb 'PO3HBIX CEPAEYHO-CO-
CYZIUCTBIX OCJOXXHEHUN U OTKPbIBAeT MepCHeKTHUBbI NPUMEHEHUS
3TOro npemnaparta Npu cepZieyHoil HefocTaToyHOCTU. HazHaueHue
TeJIMUMCapTaHa HauboJiee 1[eJeco06pa3HO MalMeHTaM C BBICOKUM
Y 0YeHb BbICOKUM pUCKOM pa3BUTHs CCO, 60/bHBIM C HEJOCTATOY-
HbIM CHMKeHHeM A/l B HOUHbIE U YTPEHHUE Yackl. JleueHUe TeJaMU-
captaHoM nauueHToB ¢ Al' no3BoJsisieT 3pdeKTUBHO KOHTPOJIUPO-
BaTb A/l, o6ecrieyrBaeT OpPraHONPOTEKILUIO HA PAa3/IMYHbIX 3TaNax
cep/leuHO0-COCYyUCTOr0 KOHTUHYYMa, CHUXKaeT pUcK pa3BuTus CC3
Y CMEPTH OT HUX.
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Bbezdamuposa A.A., Mazeppamoesa C.I
Azepb6ationcanckutl MeduyuHckuli YHusepcumem, Azep6atidxcaH

HOBBIE I10AX0/A bl K KOMIVIEKCHOMY JIEYEHHIO
APUTMUHU TOMEOIIATUYECKUMM ITPEITAPATAMHU

B cooTBeTCTBUU C OCYylIeCTBJIsIEMON cTpaTerueit Bcemup-
HoW OpraHusauuu 3apaBooxpaHeHud Ha 2014-2023 rr. ocHOBHOe
BHHUMaHUe yJles1eTCsl UHTEerpaluyu TpaJuIlMOHHON U KOMILJIEMEH-
TAapHOW MeIUIUHBI B CUCTEMBI 3/[paBOOXPAHEHHS BO BCEM MHDE.
Ctrpaterus BO3 no TpaguLiMOHHON MeJUIMHE MO/ AeP>KUBAET UC-
M0/Ib30BaHHE MOTEHLHUAJbHOTO BKJIaZA TPAJULMOHHOM U KOM-
mieMeHTapHoU MegaunuHbl (T&CM) u cozeiicTBHe 6Ge30mMacHOMY
1 3¢dekTUBHOMY ucnosb30BaHu T&CM mocpeAcTBOM perysiu-
poBaHus [4, 5]. HapyuieHus cepiedHoro puTMa U MpOBOJAUMOCTH
— CHUMIITOMbI MPOSIBJAEHUN MOYTH JI060r0 3ab6oJieBaHUs Ccep/lia.
[oMeonaTuyeckas Tepanus apuTMHUU MO3BOJIIET CBECTU PUCKU K
MUHUMYMY, TaK KaK aKTUBHbI€E BellleCTBa, BXO/ISILI[UE B COCTAB roMe-
OnaTHUYeCKUX JieKapCcTBeHHbBIX cpecTB (['omJIC), 06ecreynBaloT op-
raHW3MY YCJOBHS MOJIHOLIEHHOT'O CHAaGXeHUs CepAeYHOU MbILILbI
KHCJIOPO/IOM, MUTATeJbHbBIMH U MUHEpPaJbHbIMU BellecTBaMu. OHU
CIOCOOCTBYIOT CHATHIO M3OBITOYHOU HArpysKu Ha cep/lie myTeM
CTabU/IM3aLUM apTePUAbHOTO JAABJIEHUS U PETYJIUPOBKH 4aCTOThI
cep/leuyHbIX coKpalleHUH [1]. B apuTMoJ/Ioruy B AONOJHEHHUE K Jie-
KapCcTBaM, NpeAINMCaHHbIM aKaJ[eMHU4YeCKOU MeTULIMHON, UCIIOJ/b3Y-
I0TCS Takhe 6UoJIorhYecKue Npenapathl, kak Cactus compositum,
Cardiacum-Heel, Cor suis compositum, Cralonin, Rauwolfia compo-
situm, Strophantus compositum, Ubichinon compositum, Coenzyme
compositum u T.7 [2, 3].
llenpto HaCTOSIIIEr0 MCCAEIOBAaHUS SABJSETCAd U3yYeHUe
NpuMeHeHHUs1 ToMeonaTHieckux npenapartoB Cactus compositum,
Cardiacum-Heel, Cor suis compositum, Cralonin B KOMILJIEKCHOM Jie-
yeHUU y 60/bHbIX UBC c HapylieHueM puTMa cepalia. B JaHHOM uc-
cJ1e/JTOBaHHUU Mbl OL[eHUBaJIM 3 HEKTUBHOCTh TEPANIUU Pe3yJIbTaTa-
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MU KJIMHUYECKUX U UHCTPYMEHTAJbHbIX UCCAeloBaHUM. JledueHUe
ObLJIO HAYATO C HA3HAYEHHSI aHTUAPUTMHUYECKHX MPEenapaToB: GU-
compasioJ B fjo3e 5 Mr, ¢ fJanbHelmuM go6aBaeHueM lomJIC. Kinu-
HUYeCKoe UCC/e/loBaHue MPOBOAUJIOCH Ha TrpyIe U3 25 60JIbHBIX
B Bo3pacTe oT 40-65 JieT ¢ AJUTEbHOCTBIO 3a60/1eBaHus 1-5 Js1eT.
[launeHThl MCNOJB30BAIM roMeomnaTuyeckue mnpenapartbl Cactus
compositum, Cardiacum-Heel, Cor suis compositum, Cralonin B uH-
JUBU/lyaJIbHOW J03MPOBKE B TeUEHUE HHAUBUAYAJTbHOTO Kypca Te-
panuu. JledueHHe KOHTPOJUPOBAJIOCH MO CJAEAYIOLUIMM [TapaMeTpaM:
4YacToTa NPUCTYIOB CTEHOKAP/ MU, HAJIMUKE U YacTOTa MepLaTe/ib-
HOUW apuTMUU U 3KcTpacuctoany, IKI-npusHaku uieMuu (JuHa-
muka 3ybna T), YCC, A/l ¥ c ypoBHEM KapAHUOMapKepOB B IJIa3Me
KpoBU. B pe3sysbTaTe siedeHUHM OBLIO BBISIBJIEHO, YTO A06GaB/eHHE
HM3y4aeMbIX IpernapaToB NPUBOJUT K 60Jiee ObICTPON KIMHUYECKON
JUHaMUKe U yJy4lleHUI0 BbIOpaHHbIX I0Ka3aTeJiel 10 CpPaBHEHUIO
C KOHTPOJIbHOHW IPyNIoH.

Pe3ysibTaThl 3TOTO KJIWHUYECKOTO HCCAEJOBAHUS TMOKA3aJIu
BbICOKYI0 3P EKTUBHOCTb rOMeoNaTUYeCKHUX IpernapaToB y IMa-
uueHToB HWBC ¢ HapylieHueM puUTMa cepAlia. BelpakeHHbIH MO-
JIOXKUTEJbHBIN 3¢deKT Obl MOJIyieH BO BCEX CAy4Yasx JiedeHHs.
OO beKTUBHbIE U CYO'bEKTUBHbIE pPE3YJIbTAThl IO CAEAYIOUUM Ma-
paMeTpaM: CHWXK€HUe 4YacTOTa MPUCTYIOB CTEHOKApAUHU, HAIN4Ue
Y 4acToTa MepLaTeJbHOM apuTMUM U 3KcTpacuctoany, IKI-npu-
3Haku uieMuu (guHamuka 3y6ua T), YCC, A/l u apyrue. B 3akJito-
yeHHe ObLIO [0Ka3aHOo, YTO J00aBJjieHHe HM3y4YaeMbIX IpenapaToB
NPUBOAUT K 60Jiee OGbICTPON KJIMHUYECKOW AUHAMHUKE U yiydlle-
HUIO BBIOPAHHBIX NTOKa3aTeJsen.
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Mycaesga C.3.
Azepbaltioxncanckuli MeduyuHckuli YHugepcumem, Azepbatioxicam

INIOUCK U PABPABOTKA HOBbBIX BATMHAJIbHBIX
JIEKAPCTBEHHDBIX IIPEIIAPATOB
HA OCHOBE MECTHOT'O IPUPOIHOTO CbIPbA

CoBpeMeHHbIe HayuHble MCCIe,0BaHUS HallpaBJ/eHbl Ha pas-
paboTKy W MOMCK, HOBBIX COCTABOB U JIEKAPCTBEHHBbIX popM Ha
OCHOBEe HaTypaJIbHOT'O PacTUTEJbHOTO Chipbs. Benyiasa MupoBas
kommanusa BIONORICA SE, co3naB HaydyHyl0 CeTb C HEKOTOPBIMH
U3BECTHBIMU BO BCEM MHpE yuYpeXJeHHWSAMH, OpraHu3alUsIMHU U
ydyeHbIMHY, B 2017 roay yupeausia npemuto «Bionorica Phytoneering
Award», KkoTopas NpucyxAaeTcs 3a BblJalolLyecs UCCIe0BaHNS B
o6siacti GUTOMEUIMHDI, pa3paboTKU U NPUMeHEeHUH UHHOBALU-
OHHBIX pacTUTebHbIX JIC, B TOM 4KcJ/ie Npy 3a60/1eBAaHUAX }KEHCKOH
moJioBo cepnl. KoMmaHuss NMPOU3BOJUT JIEKAPCTBEHHbIE PACTHU-
TeJIbHbI€ NIpenapaThl 10 COGCTBEHHOM TeXHOJIOTHH, OCHOBAaHHOM Ha
KoHIenuu ¢uToHUpUHra («phytoneering», couetanue cjoB phyto
(pacteHue) u engineering (MHXeHepHOE HCKYCCTBO, KOHCTPYHUPO-
BaHUe, HOBaTOpcTBO). CiieiyeT OTMeTUTh, YTO B Asepb6aiikaHe
duTOTEpaneBTUYECKUE HCCJIEe[0BAaHUsI BCErja 3aHUMaau ocoboe
MeCTO, TaK KaK Ha CPaBHUTEJIbHO He6OJIbIIOH TEPPUTOPUH peciy-
6JIMKH BCTPEYaloTCs MOYTHU BCe paclpoCTpaHEHHbIE B MHUPE TUIIbI
pacTeHuM nmpouspactaet 6osee 135 odpuliMaibHBIX BUA0B, a 0KOJIO
55 Bui0B HauboJiee NONYJISIPHBIX JUKOPACTYLUIMX PACTEHUH MOTYT
ObITb PEKOMEH/I0BaHbI JJ11 UCI0JIb30BaHUA B MeIULIMHE U NIPOU3-
BOJIcTBa duTONEpanapToB [4;c.24]

OO beKTOM HCCJeOBAaHUS HAIIUX paboT ABWJIACH COJIOJKA
roJsiasi. OCHOBHbIM papMaK0JIOTUUECKUM KOMIIOHEHTOM KOPHeH co-
soaku roso (Glycyrrhiza glabra L.) sBaseTcsa rannuppyusnHoBas
kucyorta (GL) — coepguHeHue, cocTosIlee U3 alVIMKOHA, IPe/CTaB-
JIEHHOTO TPUTEpIIeHOBbIM IPOU3BOAHBIM IJIMLIUPPETOBON KHUCJIO-
Thl (GLR) u gucaxapugHoro ¢pparmMeHTa. CoueTaHue pa3HOHANpaB-
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JIeHHbIX papMakoJiorudeckux 3¢pdekToB GL U ee NMpoU3BOAHBIX,
JleJIal0T COJIOJKOCOZEpKallUe MpenapaThl NEPCIEKTUBHBIMUA KOM-
OHEHTAMH B KOMIIJIEKCHOW Tepalyy pa3JIMuHbIX 3a60J1eBAaHUH.

MMeroTcs vccieloBaHUs, COTVIAaCHO KOTOPbIM B IIEPHO/, TaH-
JleMUH CBSI3aHHOI'O0 C LIMPOKHUM paCIpOCTpPaHEHUEM COLHUATBHO
onacHoro Bupyca u3 poga Coronavirus (SARS-CoV-2 - o6oJi0ueuHo-
ro BUpyca) COJIO/KA roJiasi posiBUIa ce6s1 KaK BBICOKOMEePCIEeKTHB-
HOE JIEKAapCTBEHHOE ChIPbe JIJIsl IPUTOTOBJIEHUS TPOTHBOBUPYCHBIX
npenapatos [3].

B mocienHue fecATUIETHS B JIONOJHEHHE K COOCTBEHHOU
TepaneBTUYECKOW AaKTHBHOCTH COJIOJKH ObLIO OGHApYyKEeHO HO-
BOe HeoObIUHOe CBOHCTBO GL. B muTepaType nosBUIUCH CBEJIEeHUS
0 ellle OHOU Coco6HOCTH GL — yHUBepCaJTbHOM HeCEeJeKTHBHOM
HOCHUTEJIbCTBE. B yacTHOCTH, 6BIJIO TOKA3aHO, UTO 6J1aro/japsi CBoeu
amdudunbHoi npupose GL cnocobHa 06pa3oBbIBaTh CaMoaCCoOLUa-
ThI B BOJIHBIX U HEBOJIHBIX CpeJiax, a TAKKe BOJOPACTBOPHUMbIE KOM-
IJIEKCBI € JIMITOoGUIbHBIMU NpenapaTtaMu. JJokasaHo, YTO caM0acco-
nuatel Mexy GL 1 MosiekysamMmu ruipo¢oOHBIX IpenapaToB UMeT
B JIECATKHU pa3 G0JIbIIYI paCTBOPUMOCTh B CPABHEHUHU C UCXOHBIM
coeIMHEHHUEM, A UCCIe/J0BaHUs in Vivo MpoZieMOHCTPUPOBAJIU 3HA-
YUTEJIbHOE MOBbIIIEHHE OGUOJIOCTYIHOCTH U TepaneBTHUYECKOU aK-
THUBHOCTH 3THX CyNPaMOJIeKyJspHbIX arperaToB, TaK KaK B J0M0J-
HeHue, GL cmoco6Ha B3aUMO/IeiCTBOBATh C KJIETOYHOU MeMOpaHOH
Y MEHSIThb ee CBOMCTBA. Mcnosb30BaHMEe HAHOpPAa3MePHbBIX HAZMOJIe-
KYJIIPHBIX arperaToB /iJisl YBeJIMYeHHsI pACTBOPUMOCTHU U CTAOUJIb-
HOCTHU JMNIOQUIbHBIX JIEKAPCTB CO3JaeT BO3MOXKHOCTH JJIs1 pa3pa-
OGOTKU MperapaToB HA OCHOBE COJIOJIKH C aJ[pecHOM JocTaBKoi [5].

B HacTosiliee BpeMsi HcCIef0BaHHE COJIOJLKOCOZEepKaILUX
JIEKapCTBEHHBIX POPM MPOJO/IKAIOTCA B PaKypce CO3/IaHUs Baru-
Ha/IbHbBIX CyNIMO3UTOPUH C T'yCTBIM 3KCTPAKTOM COJIOAKU TOJION U
BBIIOJIHEHEA HAY4YHO-UCCIeJ0BaTeNbCKasg paboTa, codyeTaroujas
pellleHWe TMpo6JieMbl JiedeHUs U NPOPUJIAKTUKU 3aboJieBaHUHN
»KEHCKOH M0JIOBOH cdepbl puTOnpenapaTaMyd Ha OCHOBE COJIOJIKU
roJIOH, IpeJIJIOKEHBI COCTAB, TEXHOJIOTUYECKHE CXEMbI TIPOU3BOJ-
CTBa W CTaH/JApTH3alMsl Ka4eCcTBA BarMHA/JbHbBIX CYNINO3UTOPUNA U
NpoUIAKTUYECKOTO UHTUM-TEJIS, COJIePXalUX I'YCTOH 3KCTPAKT
COJIOKOBOTO KOPHsI. B mpoiecce BbINOJIHEHUS UCCI€JOBAHUSA GbLI
nosiyyeH EBpasuiickuit nateHT N2033596 Ha cynmo3uTopuu AJs
JieueHHUsl 3pO3UU LIEWKU MaTKH, COJepKaliiii Macjo Kakao, obJie-
KXY U YaliHoro JiepeBa (3:1:1), rycThle SKCTPaKThI COJIOJ KU I'OJI0H,
maJsidesi JeKapCTBEHHOTO M poOMallKy anTeyHoH (2:1:1) [1].
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JlanbHelel 3agadell vccieloBaHUs SIBJASIETCS pa3paboTka
JIMTIOCOMAJIBHBIX BaruHabHBIX GOPM. JINITOCOMBI MO3BOJISIOT pe-
T'YJIMPOBaTh [103y aKTUBHOM CyOCTAaHIUU U 06eClieYMBalOT Me/IJ1eH-
HO€ BbICBOOOXK/IEHUE 3aKJIIOUEHHOTO B HUX JIEKAPCTBEHHOT 0 Bellle-
CTBa, YTO yBeJHUUYUBAeT BpeMs ero AeictBus. UccienoBaHue s
pa3paboTKU 0/IHOM U3 HauboJiee MepClneKTUBHbBIX CUCTEM IOCTABKU
JIEKapCTB - JIMIIOCOM Ha OCHOBE COJIOJKH I'0JIOH, OyZeT HampaBJie-
HO Ha CO3/]laHHe NpenaparTa /JJis JIeUeHUsI ONYyX0JIeBbIX COCTOSHUHN
(Muoma u pak mamku, kucma siu4HuUKa). 3BeCTHO, YTO UHULIUATO-
POM pa3BUTHUS paKa IIEWKU MATKHU SBJSIOTCS 3a4acTyH0 ONIOPTY-
HUCTUYeCKHe WHObeKIU. OHON M3 CaMbIX YaCThIX T€HUTATbHBIX
WHOEKI UM, nepeJaloluXcs MOoJ0BbIM NMyTeEM U MPUBOASLIAS NPU
OTCYTCTBHUH aJIeKBAaTHOM TepaluM K HeOIJIa3UsIM PA3JIMYHOT0 poja
sABJseTcA nanujaaoMaBupycHasa nHdekuus ([I1BU). B nocnennue
roibl HabJIIAAeTCs POCT 3a60JIeBaEMOCTH CPEJIU KEHIIUH Pernpo-
JYKTUBHOro Bo3pacTa ¢ BIIY - acconuupoBaHHOW mNaToJiOTHEN
ek MaTKU. O4yeHb BaKHO OTMETHUTD, YTO KOPPEKTHAsi IPOTHUBO-
BUPYCHasl Tepanus CIOCOOCTBYeT MOAABJAEHUI0 aKTUBHOCTU BIIY,
CHM>Kasl 4aCTOTY PELUMBOB, U ero aauMuHanuu[2;c.100-103]. Be-
YLy poJib B Tepaluy aKyUIepO-TMHEKOJOTUYeCKUX 6oJie3Hen
MOTYT ChITPaTh BaruHa/ibHble JIeKAPCTBeHHblEe GOPMbI C HaNpaB-
JIEHHOH JIOCTaBKOM B BU/Ie JINIIOCOM.

Y4uTbiBas BbBIIIEU3/I0XKEHHBIA MaTepuaJs, NpejCcTaBseTCs
KpalHe pellalolinuM Co3JjlaHHe MpenapaToB HOBOI'0 MOKOJIEHHUS /1S
JleueHUsl KeHCKUX 6oJie3Hel, B YaCTHOCTU OHKoJoruyeckux. Op-
raHW30BaHHbIN B A3ep6aii/P)kaHe B COOTBETCTBHUHU C MEXAYHAPO/-
HbIMU cTaHapTaMu CoJIo/IKOBBIM MPOMBIIIJIEHHbIN NapK CO3/4aeT
peasibHYI0 HHAYCTPHUAIbHYIO IIaTGOopMy A/ TPOU3BOACTBA Baru-
HaJIbHBIX MPeNnapaToB HalpaBJEeHHOTO [eCTBUS Ha OCHOBE paHee
MPOBe/IEHHBIX HAYYHbIX UCCJIEJOBAHUN.
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Mexpanaueesa C./yc., Beauesa M.H.,
Pazumau . 3., Mycaeega C.3.
Azepbatioxncanckutl MeduyuHckuli YHusepcumem, Azep6atidxcam

PA3PABOTKA COCTABA M1 TEXHOJ/IOT'MH ITPUTOTOBJIEHUA
HUMMYHOTPOITHbIX TPAHY/I HA OCHOBE JIEKAPCTBEHHOI'O
PACTUTE/IbHOI'O CbIPbA 1 U3YYEHHE
UX PAPMAKOJIOTHYECKOTO IEUCTBUSA

Kak u3BecTHO, UMMyHHasi cuUCTeMa 00ecrneYyMBaeT opra-
HU3MYy BBICOKHU ypPOBEHb 3alllUThl U €€ PACCTPONCTBA SIBJSIOTCA
NpUYMHON psfia 3ab6osieBaHUN. B mocsenHee BpeMs pa3paboTke U
U3y4YEeHUI crenuuIecKux CpeCcTB, CTUMYJIHUPYIOUUX WJIW MOJa-
BJISIIONMX UMMYHHbIE PEaKIWH, MPUAAIOT 0YeHb 60JIbIIoe 3HaYe-
Hue. CTaJi0 OYEeBUJHBIM, YTO TMOJIOXKUTEJSbHOE JIEHCTBUE MHOTHUX
JIEKapCTB OO'bSICHSETCS MOBBILIEHUEM 06Iel COMPOTHUBJISIEMOCTU
OpraHHU3Ma, ero HecnenupUieckoro UMMYHUTETA, a TaKXKe aKTH-
Balyel crnenupuUIeCKUX MMMYHHBIX peakuud. UMMyHOTpomHbIe
BeIleCTBa - 3TO BellleCTBa, MOAUPUIIUPYIOIHEe UMMYHHbBIH OTBET U
BO3/IeMCTBYOIE HA UMMYHOKOMIIETEHTHbIE KJIeTKU. UCTOUHUKHU
UX TOJIYYEeHUsI BeCbMa Pa3HOOOpPa3Hbl: MUKPOOPTraHU3MBbI, pacTe-
HUS$1, TKAHU U OpTaHbl JKUBOTHBIX, XUMUYECKUH cuHTE3 [1].

[lesibto Hale paboThl IBUJIACh pa3paboTKa HWMMYHOCTH-
MyJIMPYIOLIEro npenapaTta Ha oCHOBe GPUTOKOMMIO3ULUU JJis pac-
IMIUPEHUsI apceHasia UMMYHOTPOTHBIX CPeJCTB, NMPUMEHSIEeMbIX B
MeaunuHe. [IpeasiokeHHOE CPeCTBO, 2 UMEHHO - UMMYHOTPOITHBIE
TpaHyJibl, MOJyYeHHbIEe BJIKHOU TpaHy/IsAMEed CMecH, B pacyeTe
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Ha 100 r cozep:xaT: CyxXOro 3KCTPaKTa KOPHS COJIOAKU IVIaJKOU
Glycyrrhiza glabra, TpaBbl axuHaneu kpacHoil Echindcea purpurea,
IJIOZI0B LIMIIOBHHUKA 0OBIKHOBEHHOI'0 Rosa canina, 11BeTOB KaJjleH-
nyabl nekapctBeHHo# Calendula officinalis u cemMsiH pacToponiuiu
naTHUcTod Silybum marianum [2,3]. [lpenapaT H3roToBJieH B
BU/Jie TPaHyJl, KOTOpble OUYeHb YZ,00HbI B IPUMEHEHUH.

Oco6eHHOCTBIO TEXHOJIOTUM NPUTOTOBJIEHUS ABJAETCSH OJ-
HOBpeMeHHasl 3KCTPaKI1sl BCETO PacTUTEJbHOIO ChbIpbsl, a He IO
OTZE/IbHOCTH Ka)K[,0TO PacTeHHs, 3a CYeT 4Yero TeXHHU4YecKas olle-
pauus He 3aHWMaeT JJIUTEJbHOI'O BPeEMEHH; HUCII0JIb30BaHUe 5-U
pacTUTENbHBIX KOMIIOHEHTOB U 3KCTPAKT MPOIOJIMCA PACIIUPSAIOT
CIEKTp BO3/JleHCTBUS NpemnapaTa; ucnosb3oBanue 70%-ro sTaHosia
06yC/IOBJIMBAeT aHTHUCENTUYECKHE CBONCTBA Ipenapara; HpuMe-
HeHMe JieTydero 70%-ro sTaHoJia U a3pocu/ia 06ycI0B/IMBaAET CTa-
O6UJIbHBIM COCTaB Ipemnapara.

TexHoJIOTMSA NPUTOTOBJIEHHA TpaHyJ blla IpoU3BeJeHa
caenyoimuM o6paszom.B papdoposoii cTynke pactuparoT 75 r y1ak-
TO3bl, A,06aB/AIT MarHus kap6oHaTa (ocHOBHoOro), 13,4 r cyxoro
3KkcTpakTa, 0,6 T aspocua U MepeMelldBaKT A0 MOJYYEeHUS Of-
HOPOAHOHN Macchl. B mosiydeHHy10 cMechb 06aB/ISIOT CIIUPTOBYIO
dpakuuo npomnoJidca, NOCTOSSHHO IepeMelurBas. [losydeHHYI0
NOPOLIKOOGPA3HYI0 MacCy COOMPAIOT € MOMOILbIO LieJJIFJI0UJHON
MJIACTUHKY, YBAQXKHAKT 70% 3TUJI0BBIM COUPTOM U TLLATEJbHO
nepeMennBaloT. [loJlydeHHYI0 BJIaXXKHYI0 MacCy MpPOIMycKalT Yepe3
dapdopoBoii 1abopaTOPHBIN TPAHYASATOP C AUAMETPOM OTBEPCTUN
ceTKM 2 MM. ['paHynbl BeICylIMBarT nNpu TeMmnepatype 40°C no
0CTaTOYHOU BiaxkHOCTU 5% U pacdacoBbiBatoT 1o 100 r Bo dpako-
Hbl. ['paHy/ibl LUJINHAPUYECKOH GOPMBI, CBETIO-KOPUYHOTO LiBETa
co crnenudUUEeCKUM 3alaxoM, c1aJKoro BKyca. Cpok rofHoCcTH - 3
roza. Cnoco6HOCTh I'paHys pacnafaThbCs B KeJlyJ04HO-KUIIeYHOM
TpaKTe MCCAe[0BaJM Ha MOJEJbHBIX OIbITAaX C HCIO0JIb30BaHMU-
€M HCKYCCTBEHHOTO >KeJyJOYHOT0 U KUIIEeYHOro COKoB. [Ipy 3TOM
OblJIO YCTAHOBJIEHO, YTO T'PaHyJ pacnaZalTcs B Kucaoi cpese (pH
1,0) B TeueHue 8 MuH, a B 1es04HoH (pH 8,0) - B TeueHue 10 MuUH.
B HelTpa/IbHOU cpesie B YUCTOM BOJe paclnafaeMoCTb I'PaHyJl CO-
craBysieT 40 MuH. [Ipu pacTBOPpUMOCTHU I'paHy/ B TedeHUe 45 MUH
B MCKYCCTBEHHOM KHUUIKE B II€JIOYHOU CpeJie MPOXOAUMOCTb 6H0JI0-
rMYeCcKH aKTUBHBIX BellleCcTB cocTaBJisgeT 82,24%.

OcTpasi TOKCUYHOCTb MpPeAJI0}KEHHOT0O UMMYHOTPOIIHBIX T'pa-
HYJI, €0 CpeJiHss TepaneBTUYecKas [103a, BJUsHUEe Ha UMMYHHYIO CU-
cTeMy 6bLJI0 U3yYeHO Ha MbIIIAX, KPbICaX U KPOJIMKaxX Ha Kapeape dap-
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MakoJiorud. [lpyu BbimoJHEHUM (QapMaKOJIOrHYecKUX HUCCAe[0BaHUN
ObLIM IPOBe/IeHbl 3KciepuMeHThI HAa 100 6es1bix 6eCIIOPOAHBIX MbIIIAX
BecoM 18-20 1, 60 kpbicax o 200 r u 40 kposivkax nopozp! HlnHmuaia
BecoM 2,0-2,5 Kr. OCTpy10 TOKCUYHOCTb rpaHyJ1 ONpe/e/isijid Ha MblIlax
Y KpbIcax. B pe3ysnbTaTe uccie0BaHUM ObLIO BBISIBIEHO, UTO TPaHYJIb
He SBJIIOTCS TOKCUYHBIMU. Cpe/iHss TepaneBTHYeCKas /103a JJIsl Mbl-
et siBasiercs 200 mr/kr, as1st Kpbic - 300 Mr/Kr.

WMMyHHasi CTUMYJISILUS BbISIBJISIETCS B MOBbIIIEHUU daro-
UTApPHOM aKTHBHOCTHU 3€PHUCTHIX JIEHKOLUTOB (TpPaHy/IOLUTOB)
Y TUCTHOLUTOB-MaKpodaros. [lox felicTBueM npenapaTa noBbliiia-
eTcs BbICBOOOXK/IeHe OUOJIOTUUEeCKHU aKTUBHbBIX BEIECTB (LU TOKU-
HOB), KOTOpbIe OKa3bIBAlOT CTUMYJIMpYIOlee leCTBUE Ha JpyTue
KJIETKM UMMYHHOUW CUCTEMBI.

@aronyTapHy0 akTUBHOCTb UMMYHOTPOIHBIX FPaHyJ TaK-
ke n3ydasau Haj 20 kposnukax nopozsl uHmmusia (10 camuos, 10
caMoK). B koHTposibHOU rpynne npuMeHsaau «MmMmyHan» (10 cam-
10B, 10 camok). B onbiTax 66111 MCNI0JIb30BaHbl UHTAKTHbIE YKUBOT-
Hble (10 camuoB, 10 camok). [IpenapaTbl Ha3HAYKUIN KPOJIMKAM Ile-
popasibHo (200 mMr/kr) Ha 5, 10, 15, 20 aueit. [Tocsie o6cenoBaHUs
¢darouuTapHas aKTUBHOCTb B KOHTPOJIbHOH rpymnme Ha 5-M JleHb
6bL1a 35/82, 10-i geHb - 32/98, 15-i neHb - 31/82; 20-i feHb -
31/91, a B onbITHBIX rpynnax ¢aronuTapHasi akTUBHOCTb COCTaB-
asiia 32/102,34/119, 35/ 124, 34/124 cooTBeTCcTBEHHO. B pe3yiib-
TaTe BBISIBJIEHO, YTO aronutapHasi aKTUBHOCTb NPeAJIOKeHHbIX
MMMYHOTPOMHBIX I'PaHyJl OTHOCUTEJIbHO GOJIbIIIE 10 CPABHEHUIO C
aHaJIOTUYHBIM ManapamMeTpoM «MMMyHas»a.

Kak BUJHO, U3 U3JI0’)KEHHOTO0 Bblllle MaTepHaJsa pa3paboTkKa
MMMYHOCTUMYJIMPYIOLIEro NnpenapaTta Ha NpeAsIoKeHHOU pacTu-
TeJIbHOU OCHOBE SIBJISIeTCS 3HAYUMBbIM NPO/IBKEHUEM B CO3/JaHUU
MPUPOAHBIX UMMYHOTPOIIHBIX CPE/ICTB U AaeT BO3SMOXKHOCTb YJIy4-
IIMTh KaueCTBEHHO apcCeHaJsl CYILEeCTBYIOLIMX Ha PbIHKe Npenapa-
TOB, IPUMEHSIEBIX C LIeJIbI0 CTUMYJISIIIUK COOCTBEHHOT'O 3aIIIUTHOTO
MeXxaHM3Ma OpraHu3Ma.
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V. BOTANIKA. BITKi FIZIOLOGIYASI

BOTANY. PLANT PHYSIOLOGY

Baiimyxaméemoesa A.C., E2opoe M.A.

®I'BOY BO MocKkoscKull 20cydapcmeeHHbll yHugepcumem nuujesslx
npousgodcms, Poccust

Ilo30HsKko08a E.A.

®I'60Y BO AcmpaxaHckuli 2ocydapcmeeHHbll

yHusepcumem, Poccus

NNPUMEHEHUE HEKOTOPBIX JUKOPACTYLLIUX
PACTEHHUUN ACTPAXAHCKOH
OBJIACTHU B JIEYEHUU PAH

OZHUMH M3 CaMbIX YacCThIX HOBPEX/JEHUH KOXKHU SIBJISIOTCS
TpaBMbl. [locTpaaBiIve MOJyYaOT paHEeHHUs B ObITOBBIX, IPOU3BO/I-
CTBEHHbIX, 60€BbIX U KPUMHUHAJbHBIX YCI0BUAX. OGIIUM JJi BCEX
C/Iy4alHBIX pPaH SBJISETCS TO, YTO OHH BCerJila 06ceMeHeHbl MUKPO-
OpTraHU3MaMH U HEPEJIKO OCIOXKHSAIOTCS pa3BUTHEM HHOEKINH [2].

B HacTosimee BpeMs pa3paboTaHO U MPEAJIOKEHO MHOXKe-
CTBO aHTHMHUKpPOOHBIX MPenapaToB, 0JIHAKO SIBJIeHUE PEe3WUCTEHT-
HOCTH Y MUKPOOPTAaHU3MOB K HCII0JIb3yeMbIM JiIEKapCTBEHHBIM
npenaparam, CHWXKeHHe 00111eld U MeCTHOU UMMYHOJIOTUYECKOU aK-
THUBHOCTH TPEOYIOT COBEPLIEHCTBOBAHUS YKe UMEKIIUXCS U TTOUC-
Ka HOBBIX METO/IOB JIEUEHHS], U IIpeNapaToB, CIIOCOGHBIX OKa3bIBaTh
KOMILJIEKCHOE aHTHOAKTepHa/JbHOe, MPOTHBOBOCHAIHUTENBHOE U
penapaTuBHOe Bo3jelcTBue [1; 3].

He3aMeHUMBIMU JIEKAPCTBEHHBIMU GOpPMaMH B JIEYEHUH pa-
HEBbIX MOBPEXJAEHUNW OCTAKTCS Ma3u, KpeMbl U I'eJid, HHTepecC K
KOTOPBIM B MOCJIEJHUE TO/Ibl CUJILHO YBEJUYUJICS B CBAA3U C HOBOU
TeHJieHI[Mel BKJIIOYEHHUS B MX COCTAaB QUTONpenapaToOB pasHOU
CTeNeHU OYUILeHHOCTHU. [IpemapaThbl pacTUTENLHOTO MPOUCXOXK/Ie-
HUSI TPOSIBJISIIOT Cce6s1 B KAYeCTBE OCHOBHBIX JIEHCTBYOLIUX KOMIIO-
HeHTOB. OHU 0Ka3bIBAIOT MATKOE JIEUCTBUE U MATYI0 TOKCUYHOCTh
Ha ¢poHe BBICOKOU 3PPEKTUBHOCTH, I/ie KOMILJIEKC GUOJIOTHYECKH
AKTHBHBIX BEIIECTB OKa3bIBAaET MHOTOCTOPOHHEE U B3aUMO/I0IOJI-
HAOLIEee JIeMCTBHE. JTO JAaeT BO3MOXKHOCTb MCII0JIb30BaTh UX JJIH-
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TeJIbHO ¥ 6€3 BOSHUKHOBEHH S TOOOYHBIX SIBJeHUH [4].

[les1br0 HACTOAIIMX UCCAEOBAHUN SIBUJIOCh U3yYEeHUE BJIMSI-
HUSI BOJHBIX 9KCTPAKTOB HEKOTOPBIX PACTeHUH, MPOU3PACTAIOIIUX
B ACcTpaxaHCKOU 06J1aCcTU: ThICAYETMCTHUKA MEJIKOIIBETKOBOTO, CO-
JIOJIKM T'OJIOHM, IMUHA HOTaMCKOT'0 U IIMHUHA NMeCYaHOr'0 B CPAaBHEHUH
C 3aperucTpUPOBAHHBIM JIEKAPCTBEHHBIM IMpenapaTtoM «JleBoMme-
KOJIb» Ha MOJIeJIY 3KCIIEpUMEHTaIbHOU MOJTHOCJIOHHON paHbl.

OnpenesieHue BAUSHUSA BOJAHBIX 3KCTPAKTOB U Ma3u «JleBome-
KOJIb» Ha JWUHAMUKY 3a>KUBJIEHUS NTOJHOCJOUHBIX PaH BbIIIOJIHEHO
B onbITax Ha 50 nmos10Bo3pesibix 6esbix Kpbicax Maccoit 250,0£20,0
r. UcciegoBaHuss 6bLIM MPOBeJIEHbl C COGJIIOJEHHEM 3TUYECKHUX
MPUHLIUIIOB 3KCIEPUMEHTOB HaJ, »KUBOTHBIMU B COOTBETCTBHUHU C
noJsioxkeHueM EBpomneiicKOW KOHBEHIIMM O 3alldTe MO3BOHOYHBIX
»KUBOTHBIX, UCII0JIb3YEMbIX JJISI 3KCIIEpUMeHTOB, U [Ipukasza M3 PO
oT 19.06.2003 Ne 267.

B cOOTBETCTBUHU C 33/la4aMU SKCIIepUMEHTa }KUBOTHbIE ObLIU
pasgzenenbl Ha 5 rpynn (n=10). B ycioBUsiX HapKoTH3aLuK Mapa-
MU XJ0pOodOpMa JKUBOTHBIM BCEX I'PYII MOJAEJUPOBAIH UHOUIU-
POBaHHYIO paHy, AJis 4ero Ha BBIGPUTOM OT IIEPCTU y4YaCTKe CIU-
HbI UCCEKAJIU JIOCKYT KOXH C MOJKOXXHOH KJeTYaTKOW pa3MepoMm
14x14mM. lnd cTaHapTU3aL UK YCA0BUM JiedeHUs, Ipefynpex/e-
HUs AepopMaly paHbl, MUKPOOHOW KOHTaMUHAILIMY, a TaKXKe JJIs
npeAynpex/eHusl BbICbIXaHUSI Ha paHy MPUKJIAJbIBaJU MOBS3KY.
[lepBas - KOHTpOJIbHAsA I'pynna noJjyyasa JedyeHue MeJUIUHCKUM
npenapatoMm «J/leBomekosib» mo 1 MJ. Bo BTOpo# rpynmne Ha paHy
HAHOCHUJIM 3KCTPAKT ThICAYEJUCTHUKA MeEJIKOLUBETHOro. KuBoT-
HbIM 3 TPYyNIbl HAPYXKHO MPUMEHSJIN IKCTPAKT L[MHUHA N1ECYaHOTrO0.
2KuBOoTHBIM 4 rpynmnsl paHy opouiaju COJ0AKOM ronoi. JKuBOoTHBIe
5 rpynmnsl moJjiy4ajJu 3KCTPaKT IIMUHA HOTANCKOTO. JKCIepHMeH-
TaJIbHbIM TPyININaM KpbIC Yepe3 CYTKHU IMOCJie MOJyYeHUs paHbl Ha-
HOCUJIU U3y4daeMble Cpe/iCTBa B j03e 1 MJI, U 3aTeM /|Ba pasa execy-
TOYHO B TedyeHHe 15 gHemn.

M3MepeHue miomaayd paHbl oCcyIecTBssu 1 pa3 B cyTku. 06
3pdeKTUBHOCTU NMPUMEHEHUS CPEJICTB CYJIUJIM HA OCHOBAaHUU Ha-
OJII0/IeHUH 32 TMHAaMUKOM MPOIeCcCOB 3aKUBJIeHUs paH. OneHUBa-
JIU 00lllee COCTOSIHUE KHUBOTHBIX, HAJIMYKE WU OTCYTCTBUE BOCHa-
JIMTEJIbHOTO Mpolecca.

HccnenoBanus nokasasu, YTO MPU 06paboTKe paH BOJHBIMU
3KCTPAKTaMM AUKOPACTYIIUX PACTEHUM ACTpaxaHCKOW 00/1aCTH U
JIeKapCTBEHHBIM IpernapaToM «J/leBoMeKoJib» Ha MPOTSKEHUH BCe-
ro rneproja HabJIIeHUs MPOUCXOAUJIO IIOCTENIEHHOE YMEHbIIIEHHE
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NOKa3aHWU B CPaBHEHHUHU C IPEAbIAYIUM HabJII0eHUEM.

0Oco6eHHO 30 PEKTHBHO PAHO3AKHUBJISIOIIEE JAEUCTBHE H3Y-
YyaeMbIX MpenapaToB MPOSABJAIOCH IPU HAPY>KHOM HaHECEHHUM Ha
paHeBY0 NOBEPXHOCTb 3KCTPAKTA ThICIUYEJMCTHUKA MeJIKOL|BETKO-
Boro. [Ipr 06paboTKe NOBpeXAEHHON KOXKU 3TUM 3KCTPAKTOM I1J10-
a/ib paH yMeHbIIUJIACh HA 192 MM? B CpaBHEHHUH C IEPBOHAYATIbHO
HaHeCeHHOU paHOH.

[IpuMeHeHHe PUTOIKCTPAKTOB B TeueHUe 15 cyTok crnocob-
CTBOBAJIO YMeHbILIEHHUIO MJIOMAAN paH KOxXH Ha 96% Ha poHe uc-
N0JIb30BaHUS 3KCTPAKTA ThICAYEJUCTHUKA MEJKOIIBETKOBOTO, Ha
93% - B yCJIOBUSAX JIEMCTBUS 3KCTPAKTA IIMHUHA MecyaHoro, 6oJiee
yeM Ha 90% - npu Hapy>KHOM IIpMMeHEeHHUH 3KCTPAKTA COJIOAKHU Io-
JIo¥ ¥ Ha 92% npu 06paboTKe IKCTPAKTOM [MUHA Horakckoro. [Ipu
3TOM JieueHHe paH npenapaTtoM «JIeBoMeKoJib» MOKa3aJo yMeHb-
ueHue pasMepa pad Ha 89,39%, 4yTo HEHaMHOro ycTymnaeT Jei-
CTBUIO MU3y4YaeMbIX pacTeHUH. Bbicokasi CKOpOCTb 3aKUBJIEHUS paH
B TeyeHHe 7 CYTOK OT Hada/ia HabJII0/[eHUH CBUIETENBCTBOBAJIO 06
AKTUBHOCTH QUTOIKCTPAKTOB B (pa3e aIKcCyAalHH.

JlaHHbIe 06IIETOKCUYECKOTO JIENCTBUS PACTUTENbHbBIX 3KC-
TPaKTOB NNOKa3aJy, 4YTO )XUBOTHBIE, KAK KOHTPOJIbHOH, TaK U ONBbIT-
HbIX TPYNI HA NPOTSKEHUW BCETO NMEPUO/A UCCIEJOBAHUN MPOSIB-
JISIJIA HOPMaJIbHYI0 PEeaKLUIo Ha BHELIHUE pa3jpakuTesin. He 6b110
BBISIBJIEHO NATOJOTUYECKUX U3MEHEHUN IEPCTHOT0 U KOXKHOTO T10-
KpOBOB (He HabJII0/1a/IM NOTYCKHEHHUS IEPCTH, OOJIbICEHUS], PaCué-
COB U T. [1.), He 3apMKCHPOBAHO JieTaJbHbIX C/IyYaeB.

AHanu3 [aHHBIX, OJy4YeHHbIN B pe3ysbTaTe UCC/Ae0BaHus],
N03BOJIIET 0O60CHOBAaTh BO3MOXXHOCTb NPUMEHEHHUS] 3KCTPAKTOB
HEKOTOPBIX JUKOPACTYIIUX pacTeHUH, Ipou3pacTamiiux B Actpa-
XaHCKOM 06J1aCTH, B KAYeCTBE OCHOBBI JIEKAPCTBEHHBIX TpeNnapaToB
C pereHepUpyOUIMMU CBOMCTBAMU.
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MOP®OJ/IOTUYECKAA ®UJTOTEHUA BUJ OB
PHLOMOIDES ISOCHILA (PAZIJ ET VVED.)
SALMAKI (PHLOMOIDES MOENCH)

B naHHO# cTaThbe Ha ocHOBe 21 MOp¢OJIOrMYecKUX JaHHBIX
aHa/IM3UpyeTcs TakcoH pozaa Phlomoides isochila, pacnpocTpaHeH-
Hbll B @epraHckoit fosuHe. Ha 0CHOBaHUU MTOJIyYeHHBIX pe3yJ/ibTa-
TOB cOCTaBJieHa MOpoJIOTHYeCcKas eHAporpaMMa pojia v yKa3aHo
MeCTOHaxoxaeHue Bua. PusoreHeTUYECKUN aHAIU3 GbIJ BINOJI-
HeH C ucnoJsib3oBaHueM Bepcuu PAUP* 4.0b10 [2].

[lepcoHaxku u coctosiHUs nepcoHaxe: 1. KopeHs: (2) 6 ¢pop-
Me peduca; 2. Cmebesble gos0cyl: (1) 38e3duamvule, MHO20K./1€IMOY-
Hble U scenezucmole; 3. [lpukopHesvle aucmos: (0) satiyesudHblil; 4.
IIpukopHesvie aucmbvs: (0) do 15 cm; 5. [IpukopHesvie aucmobsi: (1)
38e30yamvble, MHO20K/IEMOYHble U dceae3ucmble; 6. Jlucmuvsi cmebas:
(0) do 7 mm; 7. Coysemue: (0) do 7 mm; 8. [Ipuyeemuuku: (2) auHeti-
Ho-wun08udHbll; 9. llpuysemuuku: (2) po 20 mm; 10. [Ipuysemnuxu:
(1) 38e3duamvbie, MHO20KAEMOYHbIE U Hceaezucmble; 11. Yameuka;
(3) MMPOKOKOJIOKOIbYATHIN MJIKM BOPOHKOOOpa3HbIK; 12. Yamieuyka;
(1) po 30 cm; 13. Yaweyka BoJioc: (1) 3g6eaduamvble, MHO20K/1€MOY-
Hble u sHcesnesucmole; 14. 3yowl yamku: (0) 3 mM; 15. Kopoaaa: (0)
6eswlii u Hceamotil; 16. Kopoana: (1) do 40 mm; 17. Tpybka eeHyuka:
(1) do 25 mm;18. BepxHss ay6a: (1) do 18 mm; 19. Husxcusis ey6a: (1)
do 20 mm; 20. Tervunku: (1) 6axpomuamete npudamxu; 21. Cems: (1)
80.10Cbl.

[IpvBe/leHa MaTpUIA JAAHHbBIX, UCIIOJb30BaHHAA NMPU (uJI0-
reHeTU4YecKkoM aHasuse Phlomoides isochila v poaCTBEHHBIX BU/OB:
210010021131100111111 (pucynox 2; 3).
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PucyHok 1. Mopdosiorudeckas unrwoctpanus Buga Phlomoides isochila.

Borannyeckas kjaccudukanus. Kopenb penoBuaHbii. Cre-
6eJsib KpemnKui, KOpeHaCTbId, MPOCTON UJIU OOBIYHO OT CepeaUHbI
OTKJIOHEHHO BETBUCTBIH, C BOCXOJSIIMMU BETBSIMH, LIEPCTUCTBIN
OT TOPU30HTAJLHO OTKJIOHEHHBIX JJHWHHBIX T'PYObIX MNPOCTHIX, C
NpUMec6r0 KOPOTKUX, BOJIOCKOB, Y IIEHKH T'yCTO WepPCTUCThIH, 20-
40 cM BbICOKO. JIMCTS IPUKOPHEBbIE OKPYIVIOANWIeBUAHbIE UJIN -
LeBU/IHbIE, TOPOAYATO-3ybUyaThle, OYeHb TYIIble, IPY OCHOBAHUU
0OBIYHO OKPYTJIble HJIM CJIeTKa CepAlleBUHbIe, CBEPXY MOPIIMHHU-
CTble, TOKPBITHI CIVIFOCHYTHIMU HU3BUAUCTBIMU MPOCTHIMU BOJIOB-
KaMHM, CKOpPO OTOJISIIOL[Hecs], CHU3Y, [JIaBHbIM 06pa30M 10 KUJIKaM,
TYCTO MOKTBIThl AJIMHHBIMU MPOCTBIMU BOJIOCKAMU C NPUMECHIO
3Be3/j4aThIX MaJIOJy4EBBIX BOJOCKOB, HA I'YCTO TPpy6O AJUHHO BO-
JIOCHUCTBIX YepelllKaX; cTebJieBble YMeHbIIEHHbIE, KOPOTKO Yepell-
KOBbI€; MPUIBETHBIE CUJIBHO YMEHbLIEHHbIE, pPOMOUYeCKd 06paT-
HOSIH1IEBU/IHBIE, OCTPBIE, CIEPEIU OCTPO3yOYaThIe, IOUTH CUASULE.
LIBeThl cuzsAUMe B MaJOLBETKOBBIX COJIMKEHHBIX UJIMHUKHUX He-
CKOJIBKO PacCTaBJEHHbIX MYTOBKaX B Ma3yxaX NPUIBETHBIX JIU-
cTtheB. [IpunBeTHUKM JiMHeWHble, B 1-2 pasa KOopoue yYallleYKH,
rpy60 OTTONBIPEHHO BOJIOCUCThIe. Yamieyka 21-29 MM AJIMHHBIE,
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mupoko (0co6eHHO NpH MJI0JAax) KoJlokosbyartas, 28-35 MM B Jju-
aMeTpH, OnylleHHass KOPOTKMMHU NMPOCTbIMU BOJIOCKAaMU C IpUMe-
CBIO ’KeJIe3UCThIX U OYeHb OOUJ/IBHBIX Ha TPyOKe AJIMHHBIX IPOCTHIX
Irpy6bIX BOJIOCKOB C IepeloOHYaThIM CETYATO HEPBHBIM KOJIECOBU/L-
HBIM OTTMO0M, C KOPOTKHMMHU LIHPOKO NOJYKPYIJIO TPEYTroJbHbIMU
3y611aMU, OBICTPO MePexosIMMU B KOJOYee OCTpoKoHeuyue 1-2
MM JJUHHbIe. BeHurk 30-32 MM JJIMHHbIE, 6/1e JHO-3KEeJIThIH, C MOX-
HaTbIM CHAPY>U OTTUO0M, C TPYOKOU CHaGKEHHOW BHYTPHU BOJIOCU-
CTBIM KOJIbLIOM, IPUOIM>KEHHBIM K NPUJAKTAaMH ThIYMHOK; HUXKHSAA
ry6a paBHa BepxHeH. [I[puakTh BepXHUX ThIYMHOK OaxpoMyarThble.
Opewiku Ha BepXyIlKe BOJIOCUCTbIE (PUCYHOK 1).

== Phiomis hypoleuca

f Phlomoides lehmanniana

= Phlomoides speciosa
Phlomoides pulchra
= Phlomoides ajdarovae

Phiomaides stellate
[ Phlomoides cordiflia
Phlomoides pseudokorovinii

Phiomoides urodonta
====Phlomoides kurpsaica
Phiomoides isachila

odonantha

Phlomoides hypoviridis

”:"Ph\omoides [abiosa
/ L__F Phlomeides erioce
Phlomoides michaelis
/ Phlomoides kirghisorum
[ Phlomoides nuda

——=Phiomaides ntegior
Phlomoides ebracteolata

Craracter. Catyx. Tubular-campanuiate (0} *erganensis

camparuda (1), bt (2), ke Phlomoides

campariae of furviekshaped (3). narrowly . .

v I [ Phiomoides brachystegia

gr‘www (Uneedenc) [ Phlomoides adylovii
rcampanaly i

= Phlomoides alaica

Hwwr Phlomoides pratensis
Clvieampmiana
T rarowty il _% Phlomoides canescens
Phlomoides oreonhila
PucyHoxk 2. Posib BuzioB Phlomoides isochila (11npoKOKOJIOKOIbYAThIA
WJIM BOPOHKOOOpa3HbIN) B GUIoreHeTUUeCKON JeHAporpaMMe.
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=== Phlomis hypoleuca

[~ Phlomoides lehmanniana

Phlomoides speciosa
Phlomoides pulchra
===t Phlomoides ajdarovae

Characier Rl Rhizom with rumarous.
pubescont buds (0 uberous 1) Fasshe

Phlomoides stellate
Phlomoides cordifolia
I_‘ Phlomoides pseudokorovinii

I ides urodonta
Phlomoides kurpsaica

Phlomoides isochila
| — Phiomoides Jsbnsa

Phlomoides hypaviridis

ly

s michaelis
Ph maides kirghisorum

_: Phiomoides nuda
Phlomadas integior
|
I—l I— Phlomoides ostrowskiana
adylovii
Phlomoides alaica

Phiomoides pratensis

_%Phlomoim canescens
Phiomaides oreophia

|
00

Pucynok 3. Posib BunioB Phlomoides isochila (B dopme peauca) B
¢duoreHeTHYECKON JiEHPOTPaMMe.

Bugbl Phlomoides codonantha v Phlomoides isochila pacnpo-
CTpaHeHbl Ha mepeceyeHUM YaTkanabckoro, Asaiickoro u Typke-
CTaHCKOT0 XpeO6ToB PepraHcko JOJHUHBI, MEXAY KOTOPbIMU MPO-
HCXOAAT NPOLeCChl TUOpUU3aMu. BiiM30cTh yalieyka U KOpHEBOH
CUCTeMbI OblJIa OYeBU/IHA HA JIeHJpoTpaMMe, a MPUHA/JIEXKHOCTb
Molucelloides [1] k cekriuu Sennikov ele pa3 noATBepANIACh.

JlutepaTtypa

AH.Y3 CCP. 1961, T.V, c.335-336.

Sunderland, Massachusetts, 2011.

Beesnenckuit A.W. Eremostachys Bunge. ®siopa Y36ekrcrana. TallkeHT:

Swofford D.L. Phylogenetic analysis using parsimony, 4.0. Sinauer,

311



3. Plants of the world online [Elektroniy resurs]. - URL: www.
plantsoftheworldonline.org Akkessed 26 February 2021). [Plants of
the world online].

4. Omnpenenutenb pacteHunt Cpegueit Asuu. TamkeHT. @an, 1987. T 9, c.
82-106

Kyaueea H. P, Mamedosa I A.
Hucmumym PaduayuoHhwix [Ipo6aem HAHA, Azep6atioxcan

CPABHUTEJIbHOE UCCJIEJOBAHUE AKTUBHOCTH
H*- HACOCOB B KOPHAX ®ACO.JIN
B YCJIOBUAX COJIEBOT'O CTPECCA

B pe3ysbTaTe 3aco/ieHUs MTOYBbI MPOUCXOJUT HApYlLIEeHUE BO-
JIHOT0 6aJlaHca B KJIETKAaX pacTeHUH, CH)KeHHe TypPropHOro JaBJie-
HUSI, 3aKPbITHE YCThHUII, 0c/1abeHue MHTEHCUBHOCTU GOTOCUHTE3A U
paspylieHre MeMOpPaHHOM CUCTEMBI KJIETOK, YTO B UTOTe IPUBOLUT
K rubesiu opranv3Ma [1]. B coBpeMeHHOM MUpe, I/le HaceJieHHe IJ1a-
HeTbl pacTeT, B 3KOCUCTEMe Halllel NJIaHeThl IPOUCXOAATONACHBIE U
HeobpaTHMble U3MeHeHUs [2]. BOJBIIMHCTBO 3TUX U3MeHEeHUH, Ko-
TOpbIe MPOUCXOASAT 110/], BO3/IECTBUEM 3KCTPEMAbHBIX PAaKTOPOB,
TaKUX KaK BbICOKAas 3aCOJIEHHOCTb, MPOSIBJSIOTCA B paspylleHUH
3KOoCUCTeMbI, payHbl U GJiophl. [103TOMy yuyeHbIM NPEACTOUT 60JIb-
masi paboTa o BOCCTAaHOBJIEHHIO eCTeCTBEHHOU (JI0phI U payHBI.

[TocKOJIbKY YCTOMYHMBOCTb PACTEHHUH K COJIEBOMY CTpeccy 3a-
BUCHUT OT BO3pacCTa, BU/A, U CTAJIMM PA3BUTHUs pPaCTeHUS, yPOBHS
$aKTOpPOB, CO3JAIUX CTPECC U MPOAOIKUTENbHOCTH UX BO3/eH-
CTBHS, IPU CO3JaHUH CTAH/JAPTHBIX YCJIOBUHN B HALIUX 9KCIIEPUMEH-
Tax, BCe 3TO Mbl IPUHHUMAJIM BO BHUMaHHeE.

M3BeCTHO, YTO KOPHU SIBJISIIOTCSI OpraHaMH, KOTOpble HeMo-
CpeACTBEHHO MOJBEPTAIOTCS K BO3/IEMCTBUIO COJIH, A TEPBbIA GU3H-
0JIOTUYECKUH MPOILECC — 3TO MOHHBIE HACOCHI, PACIOJIOKEHHBIE B
MeMOpaHaxX KOPHEBBIX KJeTOK. MOHHbIe HAcOChl 06J1aAI0T CIOCO6-
HOCTbIO CHUJIBHOTO B3aUMO/JEHCTBUS C PU3HUO0JIOTO-OMOXUMUYECKH-
MU U JJPYTUMH IPOLIECCAMH, TPOUCXOAALUTMMHU B PA3JTUYHBIX OpraHax,
co3/iaBasi QU3MOJIOTUYECKYIO CBSI3b MEX /[y KOPHEBBIMU KJIETKAMH U
puzocdepoit. C 3TOH 1esIbi0 Mbl TOCTABUJIN Ilepesi CO60H TaKyI0 aK-
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TyaJIbHY10 33/ja4y KaK 3y4yeHue CKOOpJUHUPOBAaHHbIX GyHKLUN H*
-HacocoB C pepMeHTaMU, UTPAIUMU poJib B 6MOCUHTE3e U MeTa-
60J1M3Me IMPYBATa, B YCJIOBUSX COJIEBOTO CTPecca.

B 3kcneprMeHTa/IbHbIX BAPUAHTAX aKTUBHOCTBL H*-HacocoB B
KJIeTKax KOpHEeBOM cUCTeMbl $aco/u yBeJMYMBaJach CO BpeMeHeM
npu koHueHTpayusax 5,10 u 50 MM NaCl. Cucrema, koTopasi 6pIcTpee
HeWTpaJi3yeT HaTPUM B KOPHAX, IN0O HalpasJisgeT HOHbI Na* B Ba-
KY0JIb, IN60 3KCIIOPTUPYET UX U3 KJIETKHU B OKpYKarw1yto cpeay [3].

Hcxona MX HalIMX pe3yJbTaTOB M TeOpeTHUYeCKHUX 3HAHMH,
MOXKHO cZeJlaTh BBIBOJ, YTO LIMPOKHUH CIEKTP aZanTaldOHHBIX
NPU3HAKOB K yBeJHYeHUI0 KoHLeHTpauuu NaCl B pacteHusx da-
cosiu ¢ MexaHU3MOM C3-poTocHHTe3a Ha pas3HbIX YPOBHAX, B TOM
YyHcJ/ie pa3BUTHE BereTaTHBHBIX OPraHOB, HEKOTOpPblE (pepMeHThI
cucTeMbl GOTOCUHTE3a, [bIXaHHUA, [JINKOJIN3a, aHTUOKCUAAHTHOMN
3alUThI, IPOMEKYTOYHbIE METAOO0UTHI, 6eJIKH, GOTOCUHTETHYE-
CKMe NUIMeHTbl U MHUHepaJ/ibHble NMUTaTe/bHble BelllecTBa, Jel-
CTBYSl «CKOOPJUHHUPOBAHHO», NPUBOAAT K 06pa30BaHUIO 3aLUT-
HBIX CBOMCTB pacTeHHUS.
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QONUR YOSUNLARDA AGIR METAL
BiOSORBSIYA QABILIYYOTI

Cirklandiricilari 6z hiiceyra strukturuna baglayan, tabii olaraq
meydana galan fiziokimyavi proses olan biosorbsiyanin bas vermasi
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liclin substratin yiiksak metal tutma va se¢ma qabiliyyatinin olmasi
saciyyavi alamatdir. Son illarin aragsdirmalari naticesinds miiayyan
olunub ki, qonur yosunlar tasirli ve perspektivli substratlardir. Pha-
eophyta sobasinin hiiceyra divar polisaxaridlarinin tarkibinde algi-
nat vo fukoidan kimi makromolekulyar konformasiyalarin olmasi
agir metal adsorbsiyasinin bas vermasi li¢lin asas amildir ki, bunun
naticasinda onlarin indikator va biosorbentlar kimi istifadasi taklif
olunur. Metalin néviindan asili olaraq, hiiceyra divar1 ve hiiceyre-
donkenar polisaxaridlor dayisken aktivlik gostarir. Hiiceyra divari
polisaxaridlari tarafinden hayata kegirilon kation miibadilasi, meta-
lin sekresiyasi liclin asas kimyavi mexanizm olaraq gostarilir. otraf
miihit ¢irklandiricilarin asasi agir metallardir va bu ¢irklandiricile-
rin zararli tasirlarinin aradan qaldirilmasi aktual qlobal problemdir.
Daniza axidilan sanays tullantilarinin tarkibina daxil olan va insan
saglamligina zararli tasir gostoran agir metallarin biosorbsiyasinda
yosun biokiitlasindan istifada olunur.

Isin magsadi agir metallarin biosorbsiya prosesinin biokimya-
vi mexanizmini ve bununla slagadar olaraq qonur yosunlarin hiicey-
ra divarini taskil edan polisaxaridlarin biokimyavi qurulusunu ada-
biyyat niimunalarina asason arasdirmaqdir.

otraf miihitin cirklonmasinda genis yeri sanayanin inkisafi ila
alagadar olaraq artan agir metal ¢irklonmasi tutur. Daniz ¢irkliliyi-
nin tatqiqatlarinda yeralti sulara yayilaraq dévr edan va insan sag-
lamligina ciddi tohliika toradan agir metallarin analizi vacibdir. Radi-
oaktiv ¢irklandiricilarin tamizlanmasi li¢lin ion miibadilasi, kimyavi
oksidlasma, tars osmos, membran ayrilmasi kimi tisullardan istifada
olunmasina baxmayaragq, bu texnikalar bazi problemlar yaradir. Bio-
sorbsiya prosesi sarfali, ucuz ve ekoloji cohatden daha tamiz oldugu
liciin son illarda bu prosesa maraq artmagda davam edir ve metalla-
rin tokrar istifadasina soarait yaradir. Bazi qonur yosunlar ekosistem-
lards agir metallarin yiiksak konsentrasiyasini toplaya bilan sahil
arazilarin biomonitorlari kimi secilir [1]. Yosunlarin bioserbent kimi
secilmasinin sobabi onlarin sayinin ¢cox olmasi va yliksok adsorbsiya
gabiliyyatinin olmasidir. Agir metal biosorbsiyasi ila bagh tatqiqatlar
miirakkablasdikce Phaeophyta sébasinin asas hiiceyra biologiyasi-
nin, biokimyasinin va bu yosunlarin digar sobalarle miiqayisasinin
oyranilmasi vacibdir. Hiiceyra strukturunun daha dorin dyranilmasi
gostardi ki, hiiceyra divarinda agir metallarin saxlanmasi tgiin qo-
ruyucu mexanizm vardir, bels ki, metallarin sitoplazmadan xaric ol-
masini va onlarin yarada bilacayi zararli tasirlarin garsisini alir [3].
Amin, hidroksil, karboksil ve sulfat kimi funksional qruplar biitiin

314



canlilarda ve hamg¢inin yosunlarda oldugundan, onlarin agir metal-
lar1 saxlama qabiliyyati olduqca yiiksakdir [5]. Bu qruplarin ¢irklen-
mis arazidaki yosunlarda daha yiiksek daracads oldugu miayyan-
lasdirilmis ve naticeda miiayyan olunmusdur ki, proses bilavasita
bu gruplarin faaliyyatindan asilidir. Agir metal adsorbsiyasi yosun-
larda Pb <Cd <Cu <Mn <Zn <Fe istiqgamatinda gedir. Bu siralanma
isa avvalki arasdirmalarda farqlidir. Haritonidis ve Malea [4] gora
Cd <Cu <Pb <Zn <Fe, istiqamatinds bas verir. Metallarin yosun hii-
ceyrasinda an yiiksak konsentrasiyalari manqanda, daha sonra isa
sink vo misda askar edilmisdir. Cu li¢lin optimal sorbsiya pH 4 ila 5
arasinda, Pb ti¢lin ise pH 3 ile 5 arasinda dayisir. Nikel, mis vo sink
liclin adsorbsiya dayarlari cox oxsardir ve imumi ardicilligl beladir:
qurgusun> kadmium> sink> nikel. Abiotik faktorlar metal konsent-
rasiyasina miixtalif deracads tasir gostarir [2]. Phaeophyta sobasi-
nin niimayandalarinin hiiceyra divarinin qurulusunu formalasdiran
polisaxaridlarin hidroksil, amino va sulfat qruplarinin ion miibadila-
si biosorbsiya prosesinin mexanizminin asasini tagkil etdir. Yosunlar
torafindon hoyata kecirilon metallarin tutulmasinda istirak edon an
asas qrup alginat, hamg¢inin normal pH-da faaliyyat gostaran kar-
boksil vo sulfat qrupudur.

Qonur yosunlar sobasi digar yosun sébalarindan farqli olaraq
biosorbsiya prosesina daha hassasdirlar. Laminariales va Fucales sira-
lar1 hiiceyra divari polisaxaridlari ve hiiceyradan kanar polimerlarinin
movcudlugu sebabindan yosunlarin biosorbsiyanin an vacib qruplari
sayilir. Bu prosesin mexanizmlarinin derindan 6yranilmasi tabiatda yo-
sunlarin rolunu aydinlasdirdi. Biosorbsiyadan, sanayada yosunlardan
agir metallar1 ¢ixarmaq va ya emal edilmasi maqsadi ils istifada edilir.
Agir metallarla ¢irklonmis sututarlarindan i¢mali su alda edilmasi is-
tigamatinda biosorbsiya prosesinden genis istifade olunmalidir.
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~ AZORBAYCANDA YAYILAN ADi BiYANIN
MIKOBIOTASININ UMUMi XARAKTERISTIKASI

Mslum oldugu kimi, o gadar da boylik araziys malik olmayan
Azarbaycan Respublikasi zangin va rangarang floraya malikdir ki,
onun da formalasmasinda 4700-dan ¢ox bitki novii istirak edir [2].
Bunlar ham yayilma areallarina, ham tabii ehtiyatlarina, ham digar
canlilarla uzun illar arazinda formalasdirdig1 qarsiliglt miinasibat-
lars, ham da fitokomponent tarkibina, elaca ds dasidiglar: digar xii-
susiyyatlara gora bir-birindan farqlenir. Eyni zamanda, bu bitkilar
tayinatina gors da bir-birindan farqlanirlar, bels ki, onlar darman,
boyagq, dekorativ, yagl, yem va s. kimi da xarakterizs olunurlar.

Digar terafden, yer ilizerinds biomiixtslifliyin shamiyyatli
gruplarindan biri olan bitkilar biitiin canlilarin hayat faaliyyatinin bas
vermasinda miihiim rol oynayir va bugiin yem, qida, tibbi va texni-
ki maqgsadlards istifadada onlarin alternativi yoxdur va bu statusu
bitkilarin hals uzun miiddat saxlayacagi da siibha dogurmur. Bu ss-
babdan da getdikca insanlarin bitkilardan istifadasi intensivlasir va
onlardan yeni-yeni sahalarda bels istifads etmayas baslayirlar. Bunun
naticasi praktiki baximdan shamiyyatli olsa da, he¢ da hamisa bitkils-
rin 6zlari liclin miisbat manada dayarlandirilacak sonlugla yekunlas-
mir. Bela ki, intensiv istifads bir ¢ox bitkilarin areallarinin daralmasina,
populyasiyada fard saylarinin azalmasina sabab olur. Bundan basqa,
bitkilar eyni zamanda miixtalif canlilarin, ilk n6vbada gobalaklar tara-
findan téradilan xastaliklar naticasinda da geyd edilanlarls lizlasir [1,
4]. Biitiin bunlar da bitkilordon davamli inkisaf prinsiplorina miivafiq
istifade edilmasina istigamatlonmis metod ve yanasmalarin islonib
hazirlanmasi miiasir dévriin aktual tadqiqat istigamatlarindandir.

Bu istigamatda aparilan tadqiqatlarin ilkin marhalasinda
garsiya qoyulan problemin halli {i¢lin zoruri olan masalanin, yani
bitkilarin bioloji aktivliyinin azalmasina sabab olan problemin “is-
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tirakeilar1”nin miisayyanlasdirilmasidir ki, bu da ilk névbads onlarin
nova kimi identifikasiyasini 6ziinds aks etdirir. Bunu nazaras alarag,
taqdim olunan isda Azarbaycan Respublikasinin florasina daxil olan
biyan (Glycyrrhiza glabra L.) bitkisinda xastalik toradicilarinin nov
tarkibina gora tadqiqina hasr edilmisdir [2].

Mixtalif manbalarda adi, sirin va ya ¢ilpaq biyan kimi adlan-
dirilan bu bitkinin todgigat obyekti kimi se¢ilmasinin sobabi onunla
baghdir ki, bu bitki dearman shamiyyatli olub, diinyanin har yerinda
genis yayilib va boytk ehtiyatlara malikdir [3]. Azarbaycan Respub-
likasinin ekoloji cahatdan fargli olan arazilarinin hamisinda yayilan
bu bitkinin botaniki ve farmakoloji aspektda tadqiqi ile bagl miiay-
yan tadgiqatlar aparilmis va bu yonda bir sira masalslara aydinliq
gotirilmisdir. Buna baxmayaragq, eyni fikri biyanin digar canlilarla, o
climladan xastalik téradanlarla garsiligli miinasibatlorina hasr edil-
mis tadqgiqatlara ise demak olar ki, rast galinmir.

Bitkilorda xastalik toradan canlilar asasan viruslar, bakteri-
yalar va gobalaklardir ki, onlarin arasinda da gobalaklarin toratdiyi
xostoaliklor ham sayina, hom da bitkilerin bioloji aktivliyina tosir ef-
fektina gora digarlarinden shamiyyatli sakilda farglanir. Bu sabab-
dan da tadqgiqatlarda bitkida xastalik toradan canlilar1 gobalaklarin
niimunasinda aydinlasdirmaq da maqgsada uygun hesab edilmisdir.

Tadgiqatlar 2018-2020-ci illoards Azarbaycanin Kiir-Araz ovali-
gin1 vo Boyiik Qafqazi shats edan arazilerinda aparilmisdir. Bu dovrda
bitkinin yeriistii va yeralt1 organlarindan goétiiriilon niimunalar analiz
edilmis ve imumilikda 27 gobalak noviiniin yayilmasi agkar edilmisdir.
Qeyda alinan gobalaklarin hamisi haqiqi gobalaklars aid olmusdur ki,
onlarin da arasinda ham Zigomisetlar (Zygomycota), ham askomiset-
lar, yoni kisalilar (Ascomycota), ham da bazidiomisetlar yer almasi da
miiayyan edilmisdir. Buna baxmayaraq, geyda alinan gébslaklar ara-
sinda kisali gobalaklarin anamorflar1 ham ndv sayina, ham da toratdik-
lari xastaliklarin sayina digar taksonomik qruplara aid olan gébslak-
lardan ciddi sakilda farqlanmasi da tadqgiqatlarda miiayyan edilmisdir.
Bels ki, tadqiqatlarda qeyds alinan gobalaklardan 3 nov Zigomisetlars,
3 nov bazidiomisetlars, galan 3 nov kisali gobalaklarin telemorflarin,
18 nov iso anamorflara aid olmusdur ki, bu da qeyda alinan gébalakls-
rin 66,7%-ni taskil edir.

0 ki, gald1 geyda alinan gobalaklar arasinda fitopatogenlarin
xiisusi ¢akisina, burda Ustiinliik kisali gobalaklarin anamorflarina
aiddir. Bels ki, tadqiqatlarin gedisinds imumilikds qeydas alinan 17
adda patologiyanin yaridan ¢oxu mahz kisali gobalaklarin anamorf-
larinin payina diisiir. Lakalilik, fuzarioz, septorioz, miixtaif rengli
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clirimalar va s. xastalikloar mahz kisali gobalaklarin Alternaria, Botr-
ytis, Fusarium, Colletotrichum Verticillium va s. cinslarina aid olan
anamorflar terafindan toradilir.

Maraqlidir ki, biyan bitkisinde qeyda alinan gobalaklar ara-
sinda ham Azarbaycan tabiatina xas olan mikobiota {i¢ciin yeni olan
(Ascochyta glycyrrhizae), ham da substrat spesifikliyina malik olan
novlar (Nigrospora sphaerica, Puccinia glycyrrhizae, Stagonosporop-
sis cucurbitacearum) da yer alir.

Qeyd edildiyi kimi, tadgiqatlar Azarbaycanin 2 boytlik geomorfo-
loji vahidinin arazisinda aparilan tedqgiqatlarin naticalarina asaslanir
ki, qeyd edilon geomorfoloji vahidlari bir-birinden ekoloji soraite gora
farglanir. Bu farqin bitkinin mikobiotasinda 6z aksini tapib-tapmama-
s1da muiayyan elmi vo praktiki maraq dogurdugundan bu masalaya da
milayyan manada aydinliq gatirilmaya cahd edilibdir. Alinan naticalar
hala ki, birmanali fikir sdylamays imkan vermasa da, amma Kiir-Araz
ovaliginda yayilan bitkisinin mikobiotasinin nisbatan zangin olmasi,
elaca da geyda alinan xastaliklarin da ¢ox olmasi nazara ¢arpir. Bela
ki, geyds alinan 27 gébslak néviiniin 26-na Kiir-Araz ovaliginda, 23-
na isa Boyiik Qafqazda biton biyanda yayilmasi agkar edilmisdir. Pato-
logiyalarda isa gosterici muvafiq olaraq 16 ve 15 toskil edir.

Belalikls, aparilan tadqigatlardan aydin oldu ki, dearman aha-
miyyatina malik olmalarina baxmayaraq biyan bitkisi de gobalakle-
rin maskunlasma yerlarindan biridir ve hamin gébslaklar ds bitkida
miixtalif patologiyalar toratmak qabiliyyatine malikdir. Qeyds alinan
gobalaklarin va onlarin tératdiklari patologiyalarin yayillmasina mii-
hitin ekoloji soraiti tosir edan amillarden olmasi va Kiir-Araz ovali-
ginin ekoloji saraitinin bu baximdan gébalaklar ticiin daha slverisli
olmasi miiayyan edilmisdir.

9doabiyyat

1. Tamxwuena H.II., BaxmanueBa K.®.,, HamazoB H.P, l'axpamanoBa ®.X,,
Mypazos I1.3. ['pu6bl Ha 3pUPOMACIUYHBIX PACTEHUSX, BXOASIINX BO
dsopy AsepbaimkaHa. BectHuk MIOY, cepusi «EcTecTBeHHBIE Hay-
ku». 2012, Ne 2, c. 24-27.

2. Mextuena H.II. BuopasHoo6pasue siekapcTBeHHOU Quiopbl Azepbaii-
»kaHa. baky. «JlerTepnpec». 2011, c.86.

3. Akbar Sh. Glycyrrhiza glabra L. (Fabaceae/Leguminosae) (Syns.: G.
glandulifera Waldst. & Kit.; G. hirsuta Pall.; G. pallida Boiss. & Noe; G. violacea
Boiss. & Noe). Handbook of 200 Medicinal Plants. 2020, v.22, p.963-980.

4. Doehlemann G., Okmen B., Zhu W,, Sharon A. Plant Pathogenic Fungi.
2017, v.5, Ne1. doi: 10.1128/microbiolspec.FUNK0023-2016.

318



Hasanova EV.
Baki Déviat Universiteti, Azarbaycan

PAMBIQ BIiTKIiSININ DUZADAVAMLILIGININ ARTIRILMASI
MEXANIZMi VO NANOHiSSOCIKLORIN TOTBIQi

Torpaglarin soranlasmasi, duzlulugun yiiksalmasi kand tasar-
riiffat1 istehsalinda global bir ekoloji problema ¢evrilmisdir. Kand
tasarrifati bitkilarinin aksariyyati duzluluga hassas bitkilar oldu-
gundan bu problem getdikce daha aktual olmusdur. Uzun miid-
datdir genetik yaxsilasdirma yolu ile duzadavaml bitki sortlar ya-
ratmaga cohdlar edilsa da halalik bu massala problem olaraq galir.
Pambiq asasen duzadavamh bitki hesab olunur, lakin siddatli so-
ran torpaqlarda pambigin becarilmasi vo mahsul alinmasi mithiim
masalalardan biridir. Azerbaycanda pambiq bitkisinin becarilmasi
liclin miinbit sarait ve ananavi tacriiba olsa da, soran torpaglarin
movcudlugu va getdikca soranlasma daracasinin artmasi bu strateji
mahsulun miivaffaqiyyatla becarilmasinde mahdudiyyatlar yaradir.
Moalumdur ki, biitiin bitkilords oldugu kimi duzlulug pambiq bitkisi-
nin mahsuldarlifina ve mahsulun keyfiyyatine manfi tesir gostarir.
Pambiq bitkisinin duzadavamliliginin artirilmasi v soran torpaqlar-
da bu bitkiden normal mahsul alinmasi ti¢iin bir sira fizioloji tisullar-
dan va preparatlardan istifads edirler.

Son zamanlar nanotexnologiyanin intensiv inkisafi vo nanoma-
teriallarin kand tessarriifati istehsalinda tatbiqi perspektivli bir ya-
nasma hesab edilir. Duzluluq bitkilarin mahsuldarligini azaltmaqla
yanas1 ham da mahsulun keyfiyyatini asag1 salir. Masalan, yiiksak so-
ran torpaqda yetisan pambiq bitkilarinin liflori gec formalasir, xatti
sixli81, cixim faizi azalir va lif yetismasi gecikir. Duzadavamli névlarin
uzunmiiddatli yetisdirma prosesi ilo miigayisada bitki nanobiotek-
nologiyasindan istifade edarak pambigin bitki mévsiimiinda duza
davamliigini artirmaq miimkiin ola biler. Indi nanomateriallarin,
xiisusile nanohissaciklarin tatbiqi ile bitkilarin duzadavamliliginin
artmasi haqqinda bir sira tocriibi malumatlar nasr edilmisdir. EImi
adabiyyatda, Al, Fe,0,, CuO, ZnQ, Si0,, TiO,, Ce0, va s. kimi metal
asasli nanohissaciklarin pambiq bitkisinin duzadavamliligina tasi-
ri masalalarina aid tacriibaler aparilmisdir. Bir sira nanohissacikla-
rin bitkilorin duzadavamliligini artirdigr hagqinda malumatlar var.
Masalen, TiO,, CeO, Se, Ag nanohissaciklari arpanin [3], kanolanin
[6], kartofun [4], pomidorun [1],. brokkolinin [5],. arabidopsisin
[7], duzluluq stresina qarsi davamliligini yaxsilasdirdigini miisahida
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etmislar. Nanohissaciklarls islanmis pambiq toxumlarinin duzluluq
soraitinda koklari yaxsi inkisaf edir, uzunlugu artir, biokiitlasi yiik-
salir. Bunu nanohissaciklarin istiraki ile oksigenin faal formalarinin
(ROS) miqdarinin azalmasi ve Ca®* signal yollarinin modulyasiya-
s1 ile alagalandirirler [2], Jiahao Liu ve onun amakdaslarinin tac-
riibslerinde CeO, nanohissaciklerinin tatbiqi ilo maraqgli naticalar
alinmigdir. Onlar pambiq toxumlarini poliakril értikli CeO, nano-
hissaciklari ilo isladikden sonra toxumlarin ciicarmasini, ctlicar-
tilorin inkisafini, yarpaqlarda xlorofil miqdarini, biokiitloni analiz
etmislar. Miiayyan etmislar ki, poliakril ortiikli CeO, nanohissacik-
lori il toxumlari isladikde pambiq bitkisinin duzadavamlilig1 xeyli
daracada yaxsilasir, onlarda xlorofilin va biokiitlanin miqdari artir,
fenotipik xarakteristikalar yaxsilasir, daha yiiksak fotosintetik xarak-
teristikalar miisahids edilir. Duz stresi soraitinde toxumlari poliakril
ortiikli CeO, nanohissaciklari ils islanmis pambiq bitkisinin yarpaq-
larinda antioksidant aktivliyi yiiksslir, ROS miqdar azalir, sitoplaz-
mada K* ionlarin intensivliyi artir, Na* ionlarin intensivliyi ise azalir.
Bu bir daha gostarir ki, duzluluq seraitinda K* / Na* nisbati ytiksak
olur. K* / Na* nisbatin yliksak olmasi1 duzadavamliliq mexanizminin
asas gostoricisidir. Odur ki, yarpaqlarda K*/ Na* nisbatin yiiksak
olmasi poliakril ortiiklii CeO, nanohissaciklerinin pambigin duzada-

vamliligini artirdigina doalalat edir [8].
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Sakil 1. CuO nanohissaciklarinin ipt-transgen pambiq bitkisinin 10 giin tasir-
dan sonra inkisafina (béyiimasina) tasiri. Orta qiymatin toyin olunmasi ti¢iin
tacriibalar 3 tokrarda aparilmigdir ve standart kanarlanmalar hesablanmisdir.
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Sakil 1-ds CuO nanohissaciklarinin tesirinden 10 giin sonra
Ipt-transgen pambiginin inkisafi ve bazi parametrlori analiz edilmis-
dir. Bitkilarin boyunun uzunlugu, kéklarin uzunlugu, kokiin amici tells-
rinin say1, govdanin va koklarin biokiitlasi 6l¢iilmiisdiir. CuO nanohis-
saciklarinin 3 konsentrasiyasi (10, 100, 1000 mq/L!) gotiiriilmiisdiir.

Tacriibalarin analizi gostarmisdir ki, CuO nanohissaciklari-
nin artan konsentrasiyasi bitkilarin boyunu, kéklarin uzunlugunu,
govdanin biokiitlasini kontrola nisbatan azaldir. Kéklarin uzunlu-
gu yalmiz 100 va 1000 mq/L* konsentrasiyalarinda iki dafs azalir,
maraqhidir ki, 100 mq/L?* konsentrasiyadan sonra azalma miisahida
edilmir. Kok amicitellarinin say1 ise yalniz yuxar1 konsentrasiyalar-
da (1000 mq/L!) azalir. Govdanin biokiitlasi konsentrasiya artiqca
azalir, lakin kokiin biokiitlasi asagi konsentrasiyada (10 mq/L?) hat-
ta kontrola nisbatan yliksak olur, an ¢ox azalma yalniz 100 mq/L"*
konsentrasiyada miisahide edilir. Tocriibalarin naticalarindan aydin
olur ki, CuO nanohissaciklarinin pambiq bitkisinin inkisafina tasiri,
onun konsentrasiyasindan asilidir va bitkinin miixtalif orqanlarina
miixtalif ciir tasir edir.

ovvalki tacriibalarimizda pambiq toxumlari miixtalif nanohis-
saciklorla isladikdon sonra miixtalif deracoda soranlasmis torpag-
da vegetativ qablarda, fitotronda (siini iglim kamerasinda) becaril-
misdi. Bitkilorin inkisaft onlarin ilkin bdytima marhalslarini ahata
etmisdir.Tacriibalarin naticalarinden aydin olmusdur ki, pambiq
toxumlar1 Al nanohissaciklori ilo islondikda (ortdiikds) onlar soran
torpaqda yaxs1 bitir. Onun inkisafinda va fizioloji proseslarin kineti-
kasinda miihiim dayisikliklar bas verir. Bunlardan biri pambigin ci-
carti (asasan 3 yarpaq marhalasinda) yarpaqlarinda xlorofill a va b
pigmentlarinin miqdarinin artmasidir. Maraqli naticalardan biri isa
fermentlarin aktivliyinin deyismasidir. Bels ki, stress faktorlarin te-
siri zamani (masalen duz stresi) asas fermentlarin, masalan askor-
bin peroksidazanin aktivliyi artir, lakin onlar1 Al nanohissaciklari ila
isladikda aksina soran torpaqda becarilan pambiq yarpaglarinda bu
fermentin aktivliyi azalir. Bu azalma polifenol oksidazada ciizi, lakin
quaiakol peroksidaza fermentinda hiss olunacaq daracads olur.

Bu tacriibalarin naticalari stibut edir ki, bitkilords duzluluq stre-
sina qarsi davamlhiligi artirmagq tli¢iin ve davamh kand tasarriifatini te-
min etmak li¢iin nanotexnoloji lisullar alternativ yanasma ola bilar.
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_ TORTOR RAYONU SIXARX OTRAFININ FLORASI VO
BITKILiYINDO RAST GOLINON DORMAN 9HOMIYYOTLI
BITKILOR VO ONLARIN MUALICBVi 9HOMIYYOTi

Toadqiqat isi zamani arazinin fiziki-cografi seraiti, florasi, bit-
kiliyi va digar xiisusiyyatlar dyrenilmisdir. Bu zaman miixtslif ads-
biyyatlar asasinda arazida yayilmis névlarin bioekoloji xiisusiyyotlo-
ri, qida, yem, dorman, va basqga tosarriifat shomiyyotlori arasdirilir
[2]. Bu magsadls arazidon 100-a yaxin herbari materiali toplanmius,
Azarbaycan Respublikasinin tabii yem sahslarinin irimiqdarl geo-
botaniki tedqiqatina dair talimat va tabii yem sahalarinin geobota-

322



niki tadqiqatina dair metodiki gostarislar asasinda analizlar apari-
lir. Bu bitkilarin floristik analizi aparilmis, onlarin hayati formalari,
fenofazalari, ekoloji qruplari, endemikliyi, cografi ve areal tiplari
miiayyan edilmisdir [1, 3].

Tartar rayonu floristik cahatdan ¢ox zangin arazidir. drazida
genis tasarrifat shamiyyatli, kend tasarriifati bitkilari, adviyyat, bal-
veran, derman shamiyyatli bitkilar genis yayilmisdir. Onlardan ra-
yonda rast galinaen derman shamiyyatli bitkiler haqda cedval 1-da

moalumat veririk:

Cadval 1

Tartar rayonu Sixarx atrafi florasi va bitkiliyinda rast gainan
darman shamiyyatli bitkilar

Fasilalarin adlari Noévlar Miialicavi shamiyyati
1 Fabaceae Juss. Alhagi pseudoalha- | Babasil, deri, qaraciyer, mada va
(V Giseke.) gi (Bieb.) Fisch. |onikibarmaq bagirsaq xoralarinda,
(Adi davatikani) |angina, irinli otit, dizenteriya, qadin
Kapanakgigayikimilar xastaliklori, irinli yara, xoralarda
va ya paxlakimilar Glycyrrhiza istifade olunur. isladici, 6dqovucu,
glabra L. diuretik, torladici, biiztsdiriici,
(Sirin biyan) yarasagaldici, iltihab proseslori ve

Melilotus offici-
nalis L. (Darman
xasanbiill)

oskirays qarsi, hemostatik, fitonsid,
antivirus ve bakterisid tesire malik-
dir [5].

9sob-sinir, bronxit, bronxial astma,
irak-damar, qara ve agciyer, sidik ve
0d kisasi daslari, gadin xastaliklari
va diger hallarda istifads olunur. An-
tivirus, antibakterial, antioksidant,
sidikqovucu, balgemgatirici, yum-
saldici, blziisdiirtct, isladici, hipo-
tenziv, sislora va iltihab proseslarina
qarsl tasira malikdir.
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Asteraceae (Dumort)

Miirakkabgigaklilor

Asteraceae (Dumort)

Miirakkabgigaklilor

Traxacum officinale
Wigg. (Darman
zancirotu)

Matricaria cha-
momilla L. (Aptek
¢obanyastig1 )

Artemisia fragrans
Willd. (fyli yovsan )

Artemisia vulgaris L.
(Adi yovsan)

Achillea millefolium
L. (Adi boymadaran)
\Achillea filliprndu-
lina L. (Topulgayar-
paq boymadaran)

Tussilago farfara L.
(Adi davadabani )

inula helenium L.
(Uca andiz)

Darman zancirotunun qurudulmus
koklari istahasizligl, qobizliyi aradan
qaldirir ve 6dqovucu derman kimi
isladilir. Koklarindan alinan qati cov-
hardan hab hazirlanir [3].

9sason asab-sinir, bronxit, bronxial
astma, Urok-damar, qara ve agciyer,
sidik vo 6d kisasi daslari, qadin xasta-
liklori vo digar hallarda istifads olu-
nur [3].

Yarpaglarindan ve govdasinin g¢igok-
lonmis uc hissasinden hazirlanan
domlams, tinktura ve ekstrakti istah
artiran vasite kimi isladilir. Eyni za-
manda antibakterial xiisusiyyatlars do
malikdir [4].

Mads, tirak, boyrak ve boyrak dasi,
sidik kisasi, bronxial astma, dari, qa-
raciyar xastaliklarinds, agciyar vora-
mi, nevroz, soyuqdeyms, malyariya,
gadin, revmatizm, stomatit, allergi-
ya, ateroskleroz vo badxassali sislora
gars1 istifade olunur. Antioksidant,
antihelmint, gansaxlayici, balgom-
gatirici, agrikasici, yarasagaldici,
hararati salan, spazmolitik ve kar-
diotonik tesirs malikdir. Hamilalik
dévriinds istifads etmak olmaz. isti-
fada olunan hissalari yertistii hissasi
va cigaklaridir [3].

Boyrak, made-bagirsaq, sidik kise-
si, bad xassali sisler, agciyer vore-
mi, bronxit vo bronxial astma, nafas
yollari, iirak, malyariya, epilepsiya,
allergiya, revmatizm xastaliklari, ha-
belo podagra, irinli yara ve xoralar,
agiz boslugu ve burunda iltihab pro-
seslari, ziyil vo doyenaklor zamani
istifads olunur. Antivirus, antitoksik,
antibakterial,antiseptik, siialanma-
dan qoruyucu, 6dqovucu, yumsaldici,
yarasagaldici, spazmolitik, terladici
vo iltihab proseslarine qarsi tesira
malikdir [2, 5].

Mada-bagirsaq, nafas yollari, 6d ve
sidik kisasi, qaraciyar, agciyar vorami,
sokorli diabet, bronxit ve bronxial
astma, allergiya, dori, revmatizm,
epilepsiya, artrit, ateroskleroz,
malyariya, qadin xastaliklori, elaca do
irinli yara va xoralar, isloms, podaqra
vo ¢ibana qars1 istifade olunur
Antihelmint, antibakterial, antifunqgal,
antiprotozoy, gistamin, hararati salan,
balgamgatirici, tarladici, hemostatik,
sedativ, iltihab proseslarina qars1 veo
sidikqovucu tasira malikdir.
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Polygonaceae Juss.

Qirxbugumkimiler

Rumex sanguineus
L. (Qanvari avalik)

Rumex acetosa L.
(Adi avalik)

Polygonum amphibi-|
um L. (Suda-quruda
yasayan qirxbugum)

Mada-bagirsaq, nafas yollari, 6d ve
sidik kisasi, qaraciyar, agciyar vora-
mi, sekarli diabet, bronxit ve bronxial
astma, qarsi istifade olunur. Antihel-
mint, antibakterial, antifunqal, an-
tiprotozoy, gistamin, hararati salan,
balgamgatirici, terladici, hemostatik,
sedativ, iltihab proseslarina gars: ve
sidikqovucu tesire malikdir [5].

Mada va onikibarmaq bagirsaq xo-
ralari, dizenteriya, 6d Kkisasi, boy-
rok, sidik kisasi, qaraciyar, agciyar
varami, dari, malyariya xestaliklari,
sislar, podaqra, babasil, ganaxmalar
zamani istifads olunur. Antioksidant,
antihelmint, fitonsid, sidikqovucu,
hararati salan, hipotenziv, qansax-
layici, biiziicli, damargenislandirici,
slialanmadan qoruyucu, iltihab pro-
seslarina qarsi va s. tasire malikdir
[4, 5].

Plantaginaceae Juss.

Bagayarpagikimilor

Plantago major L.
(Boyiik bagayar-
pagr)

Plantago lancelota
L. (Nestoryarpaq
bagayarpagi)

Dori, boyrak, goz, sokerli diabet,
sidik kisasi, mada-bagirsaq, mada
vo onikibarmaq bagirsaq xoralari,
epilepsiya, agciyor verami, bronxit
xostaliklori, habelo yaniglar, bad
xassali sislor, siniq, burxulma ve za-
dalonmsa, agizda iltihab proseslari,
irinli yaralar ve xoralar, dis ve bas
agrilar1 zaman istifads olunur. Bak-
terisid, protistosid,

sedativ, hipotenziv, hemostatik, qan-
saxlayici, balgamgatirici, isladici ve
stialanmadan qoruyucu tasire ma-
likdir [3].

Urticaceae Juss.
Gicitkenkimlar

Urtica dioica L.
(ikievli gicitken)

Vitamin veran, lifli, boyaq, derman,
gida shamiyyatli bitkidir. Yarpaqla-
rinda kifayst gader vitamin vardir,
hamginin as1 maddasi da vardir, qa-
rin agrisy, ishal, oynaqlarda duz top-
lanmasi, sa¢ tokiilmasi kimi xastalik-
lards istifads edilir [5].
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Papaveraceae Juss.

Xasxaskimilar

Fumaria officinalis
L. (Darman sah-
torasi)

0d qovucu ve spazmalitik tesire
malikdir ve hazmedici traktin sigalli
azalasini, sidik va 6d yollarini tonus-
lagdirir. Bundan slava o, gan tazyiqi-
ni asag1 salir, tirays miisbat inotrop
va xronotrop tasir gostarir, nafasal-
mani stimullagdiriy, sigalli azalenin
spazmasinin qarsisini alir va sero-
toninin effektini zsifladir. Darman
sahtarasi ve ondan alinan bazi pre-
paratlar1 6d kisasi sancilarinda, xo-
liletiazda, miqrends, xroniki gabizlik
va babasilda tatbiq edirlar [2].

Lamiaceae Lindl.
(Labiate L.)

Dalamazkimilar
va ya dodaqgigayikimilar

Mentha arvensis L.
(Coman yarpizi)

Salvia officinalis L.
(Darman stirvasi)

Soyuqdaymani va iirek bulanmasini
aradan qaldirir. Hozmi asanlasdirir
va bagirsaqdaki gazlar1 soker,suyu-
na bir miqdar sirka qatilib igilsa i¢
ganamalar1 dayandirmaga koémakgi
olar, sakitlosdirici tesiri nana yag:
lciin do etibarhdir, soyuqdan qay-
naqlanan sislikloeri endirmada tosir-
lidir. Damlamasinin buxari iylenilse
tonaffiis yollarini agar ve soyuqday-
maya yaxs1 galir [5].
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Alyeva N.F, Riistamova G.Z, dliyeva A.C.,
Abdiyev V.B., Ismaylova S.M.
Baki Dévlat Universiteti, Azarbaycan

EKSTREMAL DUZLULUQ SORAITIND® ARPA VO BUGDA
CUCORTILORINDD SUYUN NiSBi MIQDARININ TOYINi

Duzadavamliliq probleminin aktualligi ondan ibaratdir ki,
hal-hazirda Yer kiirasi torpaqlarinin 25%-i bu ve ya digar daracada
soranlasmisdir [2]. 9razilerin soranlasmasi aqro- ve biosenozlarin
moahsuldarliginin ve biomiixtalifliyin azalmasina sabab olur [3].

Qeyd etmak lazimdir ki, Azarbaycan torpaqlarinda duzlarin
torkibi olduqca miixtalifdir. Xloridli-sulfatl va sulfatli-xloridli soran-
lasma tipi daha genis yayilmigdir. Natriumlu soranlagma iustiinliik
taskil edir. Bitkilara an zararli tasir gostaran Na* va Cl~ ionlaridir [1].

Malumdur ki, bitkilar ontogenezin ilk marhalslarinds soranliga
daha ¢ox hassas olurlar [4, 5]. Odur ki, bitkilars duzlarin tesir mexaniz-
mini aydinlagdirmagq ti¢iin arpa va bugda ciicartilorinin ilk inkisaf moar-
halalarinds fizioloji proseslarin dyranilmasi boyiik shamiyyat kasb edir.

Bununla slagadar olaraq, NaCl ve Na,SO, duzlarinin miixtslif
gatihglarinin (0,2-0,6%) kand tasarriifatinda genis istifada olunan
arpanin «Qarabag-7» (Hordeum vulqare) va bugdanin Barakatli-95
(Triticum durum L.) sortlarinin torpaqda becarilmis 6-giinliik ciicar-
tilorinda suyun nisbi miqdar1 (SNM) tedqiq olunmusdur.

Alinan naticslardan aydin olmusdur ki, 6-glinliik arpa cticar-
tilarinin yeriistti hissasinde SNM kontrol variantinda 84,3% taskil
etdiyi halda 0,4% NaCl mahlulunda 80,6%, 0,4% Na,SO, mahlulunda
81,2%-a barabar olur. Duz mahlullarinin qatiliglarinin 0,2%-a ¢at-
dirllmas1 zamani SNM NaCl-ds 65,1%, Na,SO,-ds 70,2%-a barabar
olur. Duz mahlullarinin qatiliginin 0,6%-a ¢atdirilmasi zamani ardi-
cil olaraqg SNM NacCl-ds 49,6%, Na,SO,-ds 55,1% olmusdur.

Qeyd etmak lazimdir ki, analoji naticalar bugda ciicartilarinda
da alinmisdir. Bels ki, duzluluq zamani qatiligin artirilmasi (0,4-0,6)
zamani SNM-nin azalmasi bas verir.

Askar olunmusdur ki, bugda ciicartilarinin yertstii hissasin-
da SNM kontrol variantinda 87,1%, 0,4% NaCl-ds 83,1%, 0,4% Na-
,50,-da 84,3% olmusdur.

Duz mahlullarinda qatiligin 0,2%-s catdirilmasi zamani ardicil
olaraq SNM NaCl-da 60%, Na,SO,-ds 64,3% olmusdur. 0,6% gatiliqda
ise hamin gostariciler NaCl-ds 55,3%, Na,S0,-da iss 51,2% olmusdur.

Aparilan tadqiqatlar zamani aydin olmusdur ki, xlorid duzlulugu
zamani SNM-nin azalmasi sulfat duzluluguna nisbatan daha ¢ox olur.
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ABSERON YARIMADASINDA NEFT V9
NEFT MOHSULLARININ TOSIRINDON YARARSIZ HALA
SALINMIS TORPAQLARIN BORPA EDILMOSI

Yarimada 6lka arazisinin 2,5%-i sahasini, shalinin isa 40%-ni
ohato edir. Abseron yarimadasi diinyanin an qadim neft ¢ixarilan ara-
zilarindan biridir. Bildiyimiz kimi 6lkanin senaye potensialinin 70%-
dan artiq hissasi Abseron yarimadasinin Baki ve Sumqayit seharle-
rinda toplanmisdir. Bels ki, bu arazids neft emal, hasilati, bununla
yanasl masinqayirma, aqroistehsalat sahalori tistiinlik tagkil edir.
Biitiin bu proseslar naticasinda texnogen ekoloji sistemlarin forma-
lasmasi yarimada landsaftinin genis spektrda dayisiklarin olmasina
gotirib cixarmisdir. Abseron yarimadasinda senaye obyektlarinin
yerlasdirilmasine baxmayaraq, burada ekoloji tahliikasizlikle bagh
boazi masalalor nazors alinmamisdir. Biitiin bu illor arzinds straf mii-
hiitin mithafizasi ilo bagh he¢ bir norma va standartlara riayat edil-
momisdir. illor arzinds kimyevi tasirlarden tomizlanmamasi ¢irklan-
mis torpaglarin rekultivasiya olunaraq, yeniden barpa olunmasina
gotirib ¢ixarmisdir. Rekultivasiya prosesi miixtoalif tayinatl: tikililorin
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hayata kegirilmasi, insaat materiallar1 karxanalarinin istismari, ye-
ralt1 faydali qazintilarin ¢ixarilmasi, neft ve neft mahsullari ilo ¢irk-
lanmis torpaqlarin barpasi ve hamin yerlarin alverisli formaya salin-
masidir. Yani texnogen va antropogen tasirlar naticasinda pozulmus
va ya ¢irklanmis torpaqlarin barpasi nazarda tutulur.

Ekoloqglarin Abseron yarimadasini ekoloji giymatlondirma-
sina gora 4 név daracaya ayrilmis landsaft pozulmasi mévcuddur.

1. Folakatli
2. Bohranh
3. Miibahisali
4. Qonaatbaxs

Qanaabaxs daracada pozulmus torpaqlar dediyimiz zaman bu
satha aid olan torpaqlarda -torpaq vo bitki ortiiyti pozulmamisdir.
Ikinci név landsaft pozulmasina aid olan miibahisali daracedadir. Bu-
rada torpaq ve bitki 6triiyii zaif pozulmusdur. Landsaft tiglincii nov
yani béhranli deracada oldugu zaman relyef dayisdirilmis, bitki 6rti-
yli mahv edilmisdir. Sonuncu daracada an pis formada olan torpaq-
lar - falakatli torpaqlardir. Bu névda isa biitiin landsaft elementlari
mahv edilmisdir.

Bu tosnifata asasan Abseron yarimadasinin 40% miibahisali,
28% bohranly, 7% falakatli, 6% ganaatbaxs hesab edilir. Bolgaya cid-
di manfi tasirlar neft hasilati, xam neftin ¢ixarilmasi bu kimi proses-
larin hayata kecirilmasi naticasinds miinbit torpaqlara zarar vurma-
s1ilo yanasi, atmosfer havasinin keyfiyyatini do pislosdirmakdadir.

Aparilan tedqigatlar zamani malum olmusdur ki, Abseron ya-
rimadasinin Binagadi, Sabungu, Suraxani, Xazar rayonlarinda neft va
neft mahsullar ils torpaglarin cirklonmasi hom otraf miihits, ham
da bir ¢ox xastaliklarin artmasina sebab olmusdur. Hatta ¢irklanma
flora va faunayada tasir earak o sahada da 6z manfi tasirini gostar-
misdir. Abseron yarimadasinda cirklonmaya maruz qalmis otlaglar,
kolluglar va efemer bitkilar mahv olmus, bazi sahslarin ekosistem-
lori zaiflomisdir.

Neft vo neft moahsullar1 kimi kimyavi maddalarin tesirinda
cirklanmis arazilorda yasayan insanlarin orqanizmlarinda bazi ca-
tismazliqlar yaranir. Bunlardan bazi elementlari mis, sink, yod, mo-
libden, kobalt saya bilarik. Onuda qeyd eds bilarik ki, torpaqglarin
cirklondirilmasinda asas yeri mikroelementlar, agir metallar tutur.
Hatta bazi agir metallar vardir ki, insan orqanizmasina daxil oldugu
zaman zaharlanmasina, mahvina gatirib ¢ixarir.
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Toadgiqatlar naticasinda alds edilon malumatlara asasen, neft vo
neft moahsullari ils ¢irkloanmis torpaglar 7500 hektar arazini shats edir
Hoamin bu arazilar ARDNS-nin balansindadir va ¢ox ¢irklanmadan, az
cirklonmaya dogru barpa islari goriiliir. ARDNS-nin Azarbaycan Res-
publikasinin Abseron yarimadasinda neftlo cirklonmis torpaglarin
tamizlanmasi va barpasi lizra statistikas1 malumatlarina asasan yari-
mada arazisinda neft vo neft mahsullari ilo ¢irklonmis sahalorin ¢irk-
lanma daracasina gora tasniflasdirilmasi bu formada edilmisdir.

1. Zaif cirklanmis torpaglar - 900 hektar

2. Orta daracada ¢irklanmis — 2000 hektar

3. Cox ¢irklonmis - 3356 hektar

4. Neft tullantilar1 ilo tam ortiilmiis torpaglar - 4690 hektar
5. Tam bitum altinda qalmis torpaqglar -197 hektar

Biitiin bunlar imkan verir ki, neft va neft mahsullart ils ¢girklon-
mis torpaqlarin rekultivasiya tadbirlarina ehtiyac var. Bu problem-
lori nazars alaraq, rekultivasiya islarinin goriilmasinin vacibliyi 6n
plandadir. Rekultivasiya tadbirlari goriilmiis torpaqlarin mikroflora-
sinin faaliyyoti aktivlasir, fermentasiya aktivliyi ytksalir. Torpaqlarin
rekultivasiyasi birbasa deqiq miiddat ¢ar¢ivasinda hayata kegirilmir.
Clnki, hamin torpaglarin temizlanmays veracayi cavab reaksiyasi
miixtalif ola bilar.

Ekoloji problemlarin halli hazirda kainat qarsisinda dayanan
an vacib, miithiim ve aktual masalalordan birins ¢evrilmisdir. Insan-
larda ekoloji stiurun genislondirilmasi va atraf miihiti diggat marke-
zinda saxlamaq magsadile BMT-nin gorarina asason 5 iyun 1972-ci
ilden “Beynalxalq 9traf Miihit Glinii” kimi geyd edilir.

Olkamizda da ekoloji voziyystin yaxsilasdirilmasina dair veril-
mis gararlar vardir. Goriilan islar icarisinds gargin ekoloji vaziyyati
ilo secilon Baki sohari atrafinda ve Abseron yarimadasinda neftla
cirklonmis torpaqlarin rekultivasiyasina biitovliikds, atraf miihi-
tin barpasina hasr edilmisdir. Bu problemlarin aktualligini nazara
alaraq, 2010-cu il 6lkemizda “Ekologiya ili” elan edilmisdir. Bu is-
tigamatda islorin yaxsilagdirilmasi tigtin kompleks tadbirlari 6ziinda
aks etdiran Ekolji Dovlat proqrami yaradilmasi va hayata kecirilma-
sidir. Biitiin bunlar naticasinda goriilen islar torpaglarin va atraf mii-
hitin saglamlasdirilmasina 6z t6hfasini veracakdir.
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LANDSAFT MEMARLIGINDA iYNOYARPAQLI BITKILORIN
DEKORATIVLIYININ QiYMATLONDIRILMaSI

Qloballasan diinyada miiasir dévriimuziin aktual problemla-
rindan biri atraf miihitin ekoloji tarazliginin qorunmasini temin et-
moakdan ibaratdir. Bu magsadla yasillasdirma islerinda yerli iqlim
saraitine davamli agac ve kol bitkilarinin secilmasi, bioekoloji xilisu-
siyyatlorinin dyranilmasi vo becarilmasi liciin aqrotexniki lisullari-
nin islanib hazirlanmasi miithiim shamiyyat kasb edir. Park va bag-
larin salinmasi, yasayis maskanlarinin yasillasdirilmasinda hamisa
yasil, dekorativ bitkilara talebat daha coxdur. Yasillagdirma islarinda
iynayarpaql bitkilorin diger agac cinslari ilo qarisiq akilmasi daha
samarali hesab olunur. Iynayarpagh bitki névlarinin yagillasdirmada
istifada edarkean onlarin diizglin yerlasdirilmasi, torpaq-iglim sorai-
tina davamli novlarin segilmasi xiisusi @hamiyyat kasb edir. Bu bit-
kilar Abseronun quru subtropik iqlimina asan adaptasiya olub, alve-
rissiz soraita daha tez uygunlasirlar. Bu sababdan iynayarpagqlilarin
yasillagdirmada tatbiqi magsada uygundur [1].

Tadqigatin materialini 12 nov iynayarpaqgli bitki taskil etmis-
dir. Tedgiqat ve miisahidalor AMEA Markazi Nabatat Bagi1 ve Dend-
rologiya Institutunda aparilmisdir. Toedgigat isinin asas magsadi
tadqiq olunan bitkilarin dekorativliyini qiymatlandirarak, miixtalif
yasillasdirma sahalarinds akilma tisullarini miiayyanlasdirmakdean
ibarat olmusdur. 9kin tisullarini miayyanlagdirmak lg¢lin Kova-
levskaya-ilina PV. (1938), dekorativlik xiisusiyyatlari ise B.F.Suxix
(1979), Kolosnicenko A.N. (1972) metodikalarina gors tadqiq edil-
misdir [2, 3, 4].
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Cadval 1

Tadqiq olunan bitkilarin akin tipina gora tasnifi

Ne Nov Osas akin tiplari
Qrup- | Tok- Xiya- Kiigoa Forma Forma | Vertikal
lar tok ban- akin- verilon | verilme- | yasillas-
larda lori canli yon dirma
s-do ¢oparler canlt
goparlar
1. | Araucaria - + - + - - -
araucana
C.Koch
2. | Pinussabiniana + + - - - - R
Dougl.
3. | Pinus hamata - + - + - - -
D.sosn
4. | Pinus radiata + - + + - - -
Don.
5. | Larix europaea + + + - - . -
DC.
6. | Cedrus deodara + + + + - - R
Laws.
7. | Cedrus libani + + - - - R
8. | Libocedrus + + + - - - -
decurrens Torr
9. | Picea excelsa + + - - + - -
Link.
10. | Picea Pungens + + + - - - -
Engelm.
11. | Abies - + - - - , R
nordmanniana
Spach.
12. | Juniperus + + + - - - -
rufescens Link.

Iynayarpaglilar Abseronun quru subtropik iglimina asanligla
uygunlasan, miihit amillarina qarsi davamli olan, yasillasdirmada ge-
nis istifade perspektivliyi olan asas bitkilordandir. Bazi iynayarpaqli
bitki névlari Abseronun park ve baglarinda istanilen yerds akilma
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sababindan bazan iglim amillarinin tasiri ila alagadar ya mahv olur,
yada zaif inkisaf edirlar. Bu baximdan bels tadqiqat islarinin aparil-
masi vacibdir. Dekorativlik xtisusiyyatlarini gqiymatlandirmak ticiin
tadqiq olunan novlar akin tipina goras tosnif edilmisdir (Cadval 1).

Cadval 1-dan goriindiiyli kimi dyranilan névlarin hamisi de-
korativ olub, asasan qruplar saklinda va tak-tak akilir. Son zaman-
lar Araucaria araucana noéviina park va kiica akinlarinda genis rast
goalinir. 9sasan tak sakilda digar bitkilarls birlikda skilir. Pinus sa-
biniana orta hiindurliikds olan dekorativ agacdir. Qruplarda vo ya
aciq comanliklarda tok sakilda akilir. Pinus hamata piramidal va ya
yumru catirli agacdir. Qisda saralmayan tiind-yasil rangli yarpaqla-
ra malik bu bitki tek-tak va kiige akinlarinda genis istifads olunur.
Pinus radiata goriiniisca gozal va dekorativ oldugu tli¢clin madani
saraitda ¢ox becarilir. Bu sam asasan dasliq sahalarin yasillasdiril-
masl li¢lin maslahat goriliir. Larix europaea, Cedrus deodara, Cedrus
libani asasan qrup va tak akinlar li¢lin yararhdirlar. Libocedrus de-
currens isigsevan, istiya, quraqliga ve kdlgaya davamlidir. Sahar se-
raitina tez uygunlasir. Qrup, xiyaban akinlarindas genis istifads edilir.
Hamginin tok sokilda da akila bilar. Picea excelsa toz, qaz va hisa
gars1 davamsizdir. Tok-tak, qruplar saklinds, hamcinin canli ¢opar-
larin salinmasinda istifadasi maslahatdir. Picea pungens. tistii, qaz,
¢irkli havaya gars1 déziimlii oldugu ii¢iin sahar yasillagdirmasinda
istifada ti¢iin an alverisli névlardan biridir. Yasillasdirma islarinda
bu bitkilar asasan tok-tak, qrup soklinda vo xiyabanlar salinmasinda
genis stifada olunur. Juniperus rufescens néviindan kiica va parklarin
yasillasdirmasinda qrupla va tok sakilda istifade etmak olar.

Oyranilan noévlarin Abseronun torpag-iglim saraitina bu va ya
digar daracada davamli olmasi har bir ndviin bioloji xiisusiyyoati ila
yanasli onun bitdiyi tebii torpaqg-iqlim saraiti ilo ds six alagadardir.
Bu xiisusiyyat bitkilarin boylima va inkisafinda miiayyan daracada
0z oksini tapmisdir. Bunun naticasidir ki, 6yranilon iynayarpaqh
bitkilor Abseronda parklarin, baglarin, sahiyys vo miixtslif sonaye
miiassisalorinin otrafinin yasillasdirilmasinda istifade olunmasi
ticlin perspektivli novlar hesab edilir.
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Cadval 2

Tadgqiqat obyektlarinin dekorativlik alamatlarina goéra

giymatlondirilmasi
Novler Bal
4 5
1. Araucaria araucana +
2. Pinus sabiniana +
3. Pinus hamata
4. Pinus radiata
5. Larix europaea +
6. Cedrus deodara +
7. Cedrus Livani +
8. Libocedrus decurrens +
9. Picea excelsa +
10. Picea Pungens +
11. Abies nordmanniana +
12. Juniperus rufescens +

Tadqiq olunan bitki névlarinin dekorativliliyi, ekoloji davam-

lilig1, adaptasiya imkanlarinin genisliyi, hamginin tarkibinds olan
bioloji aktiv maddalarin zanginliyina gora perspektivli olub, yasil-
lagdirmada ve xalq tesarriifatinin miixtalif sahalarinda istifadasi
magsadauygundur.

Aparilmis tadqiqatlarin naticasi gostermisdir ki, Abseronun

quru subtropik iglimi iynayarpaql bitkilora miixtalif deracads tasir
gostarsa da novlarin hamisi dekorativ olub, asasan qruplar saklinda

va tok-tok akilmasi daha dogrudur.
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NEFTLO CIRKLONM®S SORAITINDS MEDICAGO
SATIVA L. BITKISININ MORFOLOJi 9LAMOTLOIRININ
DOYiSMISININ TODQIQi

Medicago sativa L. paxlalilar fasilasinae aid olub, akincilik siste-
minds genis yayillmis va gadimdan becarilan paxlal ¢oxillik yem bit-
kisidir. Yoncanin quru otunda coxlu ziilal, fosfor, kalsium va avazsiz
amin tursulari (valin, leysin, izoleysin, lizin, metionin, trionin, tripto-
fan, fenilalanin, arginin, histidin, pereonin va s.) oldugundan ytliksak
yemlilik dayarina gora forqlonir. Hazirda diinya akingiliyinda beco-
rilon biitlin madani yonca formalarinin 6 qrupu, 56 névii malum-
dur. ©n ¢ox yayilan va genis becarilon Medicago sativa L.-sapin (adi)
yoncasidir. Optimal clicerma temperaturu ise 18-20°C-dir. Qislayan
bitkilor havanin temperaturu 7-9°C-ya catdiqda oyanib boyiimaya
baslayirlar. Yonca bitkisinin yeralti hissasi agar torpaq sathinda qar
ortiiyii olsa 40°C saxtaya tab gatirarak mahv olmur [1]. Yonca bitkisi
sorlasma va eroziya proseslarinin da garsisini alir. Giicli kollanma
gabiliyyatina malik oldugundan tarlalarin alaq otlarindan temizlen-
masinda da bu bitkinin rolu boyiikdiir [4]. Tadqiqat isimizin maqsa-
di mixtslif qatiligh (20%,30%, 50%) neft mahlullar ils tasir edil-
mis toxumlarin ciicorma qabiliyyati, bitkinin vegetativ orqanlarinin
boyilima va inkisaf dinamikasini tadqiq etmakdan ibarat olmusdur.
24 saat arzindoa geyd edilon gatiliglarla xam neftls emal olunan bitki
toxumlar1 tamiz va neftls ¢irklandirilmis torpaga akilmisdir. Bitkini
torpaga koglirmazdan dnca ise torpaq gostorilon neft gatiliglar ile
cirklandirilmis va suvarilmisdir. Tedqigat zamani1 M. sativa bitkisi-
nin yarpaqlarinda fluktua asimmetriya gostaricilarina neftin tasiri
da miisahida edilib. Miixtalif qatiliqli neftls tasir edilmis yonca bit-

335



kisinin yarpagqlarinda fluktus asimmetriyasinin gostaricilarinin das-
yismoalari tedqiq olunmusdur [2; 3]. Miayyan olunmusdur ki, xam
neftin 6 muxtalif qatiligh variantinda (20%, 30%, 50% -li neftlo
cirkloanmis torpaq ve bitki toxumlarinin variantlari) ¢irklanma se-
raitinds M.sativa bitkisinin toxumlarinin inkisafinin ilk giinlarinden
farqli olaraq 30-cu giintinda bitkilarin béylima gostaricilari kontrol
varianti ilo miigayiseds azalmisdir. Eyni zamanda inkisaf dinamikasi
langimisdir. Ontogenezinin 3-cii ayindan sonra xam neftin tasirina
moaruz qalmis toxumlardan inkisaf edon bitkilards yarpaglarin sa-
ralmasi miisahide olunmusdur. Xam neftin tasirindan M. sativa bit-
kisinin inkisafinin 3-cli ayinda yarpaqlarinda fluktus asimmetriya
gostaricilarinin dayisma saviyyasi artmisdir.

Beloaliklo, tadgiqgat isinde xam neftin miixtalif qatiliglarinin
Medicago sativa L. bitkisina tasiri naticasinds bitkinin morfometrik
alamatlarinin neftin qatilig1 artdiqca dayisma saviyyasinin artmasi,
eyni zamanda cilicarma faizinin asag1 diismasi miiayyan edilib. Hom-
¢inin miiayyan miiddatdan sonra bitkinin yarpaqlari saralmaga bas-
lamisdir. Bu isa bitkida xlorofillarin parcalanmasi ile baghdir.
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QUBA RAYONUNUN TORPAQLARINDAN
AKTINOMISETLORIN AYRILMASI

Aktinomisetlar tabiatds kiilli migdarda ve névmiixtalifliyinds rast
olunurlar. Aktinomisetlar genis arealda yayilaraq, mixtslif katabolik reak-
siyalarda istirak edir ve miixtalif biotexnoloji proseslarda istirak edirlar.

Mikroorganizmlarin tabii qruplari i¢arisindas aktinomisetlar hala
tam dyranilmamis, son zamanlar mévcud adabiyyat icmallarinda akti-
nomisetlarin morfologiyasi, onlarin inkisafi va fizioloji xtisusiyyatlori-
nin 0yranilmasinin mimkinliiyi, onlarin ¢atin pargalanan maddalarin
enerji va karbon manbayi kimi manimsays bilmasi 6z aksini tapmisdir.

Torpaga diisdiikda aktinomisetlar inkisaflari ti¢iin diger mik-
roorqanizmlar arasinda tistiinliik qazanirlar, mikrob suksessiyasinin
son marhalasinds, onlarin inkisafi, ¢atin manimsanilen substartlarin
manimsanilmasi liglin sarait yaranir. Ela hallar malumdur ki, akti-
nomisetlarin tabii ve ona yaxin saraitds yeni torpaga nisasta, hitin,
keratin, neft mahsullar1 alavas edildikda bels inkisaf edirlor.

Tadgigatimiz maqsadi Azarbaycanin miixtslif torpagalarinda
aktinomisetlarin ayrilmasi va onlarin taksonomik tarkibini tayin
etmak olmusdur. Azarbaycanin Simal bélgasinds yerlasen Quba ra-
yonunun Qaracgay sahilindaki bazi kandlarden meyve agaclar at-
rafindan gotiiriilmiis torpaq niimunsalari tadqiq edilmisdir. Torpaq
niimunsalari Quba rayon Qaracay vadisinda olan Pirvahid, Niigadi
1, Bagbanly, Zizik, Dagli, Amsar, 2ci Niigadi, Alekseyevka kandlarin-
don gotiirilmiisdiir. Aktinomisetlari torpaq suspensiyalarinin du-
rulasdirma tisulu ile aparilmisdir. Aktinomisetlarin say dinamikasi
va nov tarkibini miiayyanlasdirmak li¢lin miixtalif qidali miihitlar-
don (mineral agar (MA), gliserin-nitrath aqar (QNA), Qliikkoza-as-
paraginli aqar (QAA), Qauze-1, Qauze-2) istifads edilmisdir. Torpaq
niimunalarindan alinmis suspenziyalarda aktinomisetlarle yanasi
digar qrup mikroorganizmlarin da, o ciimledan bakteriyalarin, go-
balaklarin koloniyalarina rast galinir.

Aktinomiset koloniyalarinin iimumi say1 Alekseyevka kandin-
dan gotiiriilmiis torpaq nlimunasinda maksimal migdarda (15), an az
miqgdarina Bagbanli kandindan gotiiriilmiis torpaq niimunasinda (5)
rast galinir. Torpaq niimunsalarindan 74 aktinomiset stami ayrilmis-
dir va onlardan tomiz kulturaya c¢ixarilmis stamlarin morfoloji-kul-
tural alamatlari dyranilmisdir. Miiayyan olunmusdur ki, dominant
stamlar asasan aktinomisetlarin ag, ¢cohrayi ve boz qrupuna aiddirlar.
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_AGSTAFA RAYONUNDA BECORILON B9Zi BOSTAN
BITKILORIND® RAST GOLINON GOBOLIKLARIN SISTEMATIK
(NOVD GOR®d) TOYINI

Miiasir dévrds diinyanin biitiin 6lkalarinda bostan bitkilari in-
sanin gliindalik ve avezedilmaz qidasidir. Uzun illar srzinds insanla-
rin miixtalif bostan mahsullari ile daim qidalanmasi orqanizmin fizi-
ki vo zehni cohatdan formalasmasinda, saglamligin qorunmasinda, is
gabiliyyatinin yaxsilasmasinda, uzunoémiirliliiylin alds edilmasinda
miihiim rol oynamisdir. 9traf miihit amillarinin tasirine garsi insan
organizminin davamli va méhkam olmasi li¢lin cinsindan, yasindan,
moasguliyyatindan, saglamliq saviyyasinden asili olaraq insanlar 6z-
larini keyfiyyatli gida ile temin etmsalidir. Bu vacib problemin hal-
linde bostan mahsullarinin yeyilmasi ¢ox vacibdir. Bu mahsullarin
asas keyfiyyati onlarin tarkibinin zanginliyi ile alagadardir. Bunlar,
asasan, sirali mahsullar olub tezs halda ve emal edilmis soakilda il
boyu istifads edilir [3].

Balgabagkimilar fasilesinin (qarpiz, qovun, balgabaq) nii-
mayandslari hayati formalarina gors ot, kol ve tak-tak hallarda kigik
agaclardir. Govdalari sarilan, dirmanan va sarmasan formali olub,
tizorlori, adaton, seyrak vo ya six, sort tiikctiklorlo ortilidir. Yar-
paqglar1 névbali diziiliir, sadadir, noviindan asili olaraq tam, barmag-
vari, bolimli va dilimli olur. Balbagkimiler 6zlinomoxsus xarakter
xiisusiyyatlara malikdir. Onlarin gévdalari ya yera sorilir, ya da big-
ciglarin komayi il har hansi dayaga iliserak dirmanir. Cigeklari ak-
tinomorfdur. Cigaklari bircinslidir, bir va ikievli olurlar. Azarbaycan
florasinda bu fasilonin 15-2 gadar noviina rast galinir ki, bunlardan
da 10-a gadari madanilasdirilmis bitkilardir [1].
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Balgabagkimilarin qida, yem va bazak shamiyyatli coxlu nov-
lori vardir. Qida ehamiyyatli novlerden Azarbaycanda qovun, qarpiz,
balgabaq becarilir.

Agstafa rayonunda becarilon bazi bostan bitkilerindan (qarpiz,
govun, balgabaq) niimunalar gotiriilmiisdiir. Gébalak niimunals-
rinin gotlrilmasi va tamiz kulturaya c¢ixarilmasi malum mikoloji
metodlara asasan hayata kecirilmisdir. Tacriibalor har biri dord tok-
rarda qoyularag, naticalar statistik islanmis, yekun tamiz kulturanin
nov torkibi tayin edilmisdir. Kultural-morfoloji alamatlar hazirlanan
tayinedicilar asasinda, gobalaklarin adlandirilmasi ve sistemlasdi-
rilmasi ise Beynalxalq Mikologiya Assosasiyasinin rosmi saytinda
verilanlara miivafiq hayata kecirilmis, identifikasiya naticasinde ma-
lum olmusdur ki, garpiz, qovun, balgabaq niimiinalarinda Aspergil-
lus niger, Aspergillus flavus, Rhizopus nigricans, Alternaria alternata,
Mucor racemosus va s. gobalak ndvlarina rast galindi [2].

Belalikls, tadqiq olunmus bazi bostan bitkilari (garpiz, qovun,
balgabaq) niimunalarinda miiayyan edilmis gobalak novlarinin te-
sirlarinin tedqiq edilmasi bas vers bilacak xastaliklarin aradan qal-
dirilmasinda shamiyyatli rol oynaya bilar.
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BORDO RAYONU 9RAZISINDOKI PAMBIQ SAHOLORINDD
YAYILAN ALAQ BITKILORIN® QARSI APARILAN
MUBARIZ9 TODBIRLIRI

Pambiq bitkisi onun ticiin hayat shamiyyati olan su, giinas isi1g1

va torpaqdan manimsadiyi izvi v mineral maddalar ugrunda daim
raqabat aparidigi alaq otlarina qarsi zaif reaksiya gostarir. Har bir
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6lkanin bioekoloji saraitindan asili olaraq skin sahalarinds miixtalif
nov alaqglar yayilmis ve hamin alaqlarla qarsi miivafiq mtbarizs tod-
birlari tatbiq olunur. 9kin sahasinds diizgiin aqrotexniki miibariza
sistemi tatbiq olunmadiqda, bu zaman sahada daha ¢ox alaq otlar1
yayilir va tarlanin fotosanitar voziyyati pislasir. Alaq bitkilori basmis
sahalarde mahsuldarliq 15-20% azalir, mahsulun keyfiyyoati asagi
diistir vo mahsul istehsalina ¢okilon xarclaor toxminan 30%-2 gadar
artir. Alaqglar akin sahalarina ciddi ziyan vurur va onlara gars1 komp-
leks agrotexniki miibarizs tlisullar1 aparildiqgda sahani tomiz halda
saxlamaq miimkiin olur [2].

Umumiyyatla, alaq otlari ilo miibarizeys sahada sepin aparil-
madan 6nca baslanilmasi magsadauygun hesab olunur, bels oldugu
halda sahade mexaniki becarma islari rahat aparilir. Hazirda diinya
olkalari va Azarbaycanda alaqlara garsi miixtslif miibariza tsullari
tatbiq olunur [2].

Tadgigat apardigimiz Bards rayonunun pambiq sahalarinda
hazirda aparilan mibarize metodlarindan mexanki, bioloji ve kim-
yavi metodlar1 gostarmak olar.Aqrotexniki miibariza tadbirlari ga-
dimdan insanlar tarafindan tatbiq olunur bels ki, mexaniki miibariza
tadbirlerina toxumlarin alaq otlarindan tomizlonmasi va c¢esidlon-
masi, sapinin vaxtinda, dizgiin sixligda aparilmasi, sumun dogru
gaydada hayata kecirilmasi kimi prosseslar aiddir. Sum darin aparil-
digda alaq otlarinin toxumlari, kok pohralari ve kokiimsov gévdalari
torpagin darin qatlarina diisarak az clicarti verir. Birillik va ¢oxillik
alaqg otlarina qarsi cargearasi becarms tisulundan istifads edilir.
Cargoaarasi 60 sm olan pambigq, tarlalarinda alaq otlari ilo mexaniki
miibariza T-28 traktoru ile aqreqatlasdirilan KRX-4-6 va gencargali
pambiq tarlalarinda ise MTZ-80 traktorunun tizarine qurasdirilmis
KRX-4 markali kultivatorlarla aparilir [1].

Bioloji miibarizada novbali akin isulu tatbiq olunur. Suvari-
lan novbali akinlarinds pambiq liclin an yaxs1 salaf yoncadir ki, bu
da mahsuldarligin ytliksaldilmasina va torpagin miinbitliyinin arti-
rilmasina miisbat tasir edir. Todqiqatlar gosterir ki, yoncadan sonra
pambig1 dalbadal 5 il va daha ¢ox eyni tarlada becarmak olar [2].

Digar madani bitkilards oldugu kimi pambiq tarlalarinda ya-
yilan alaqlara qarsi herbisidlardan istifads olunur.Hazirda alaq bit-
kilorini mahv etmak tli¢lin 120 adda miixtalif herbisidden istifada
olunur ve miixtalif xlisusiyyatlarine gora qruplasdirilmigdir. Onlar
ylksak tosiretma gabiliyyatine malikdir, tez natica verir vo diizgiin
istifada edildikds igtisadi cohatdan daha semarali olur. Lakin bir ¢ox
alaglar vardir ki, herbisidin bir dafs ¢ilonmasi ile tam mahv olmur
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va vegetasiyanin sonuna gadar akin sahalarinds miisahida olunur.
Hoamginin har hansi bir kimyavi preparatdan bitkinin vegetasiya
dovriinds maksimum 2 dafs istifade olunmalidir, aks halda bitkida
hamin preparata garsi davamliliq yaranir ve 0z tasirini itirir. Hal-ha-
zirda biitiin diinyada madani bitki sahalarindas alaqglarla miibarizads
istifada olunan preparatlar arasinda herbisidlar 96% taskil edir. Bi-
oloji preparatlarin istifadasi isa 4% taskil edir. Yaxin illor arzinds bu
gostaricinin 5%-a qaldirilmag: planlasdirilir [2, 3].
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BORDO RAYONU 9RAZISININ PAMBIQ SAHOLORINDD
RAST GOLINON BOZi ALAQ BITKILORININ
BOTANIKI TOSVIiRI

Yer kiirasinda 70 dan ¢ox dovlat pambiqeiliqla masgul olur.
Diinya iizrs bu bitkinin iimumi akin sahasi toexminan ilde 32-33 mil-
yon hektara ¢atir. Azarbaycanin iglim saraitine uygun olaraq Kiir-Araz
ovaliginin bir ¢ox pambiqgiliq rayonlarinda, hamginin Barda rayonun-
da pambiq sapinina aprel ayinin avvallarinda (1-10 aprel) baslanilir.
Pambiq tarlasinda yayilan alaq bitkilari giiclii raqabats girib mahsul-
darhgin 40-85% azalmasina sebab olur. Umumiyyatls, alaq bitkilari
ylksak istehsal ligiin boytik bir biotik mahdudiyyat hesab olunur [1].

Pambiq bitkisindan yiliksak keyfiyyatli mahsul almaq tg¢iin
nainki sahads olan alaglar1 qisa miiddatde mahv etmak, hamc¢inin
suvarma kanallari, sahanin kenarinda olan alaglar1 da mahv etmak
lazimdir. Bu sads tadbirlar hayata kecirilmasa sahalarin qisa miid-
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datds zibillanmasina sabab olur vo onlar1 dirmigla mahv etmak ¢a-
tin olur. Bela sahalards digar gostaricilari nazare almadan avvalca
dayaz kultivasiya (8-10 sm) aparilmali sonra isa dirmiq ve mala ¢a-
kilmalidir. Yaxsi natice o zaman alina bilir ki, miibarize tadbiri liglin
alaqglarin névlari va bioloji xiisusiyyatlari haggda malumat olsun [1].

Alaq bitkilarinin akin sahalarindas va tabii fitosenozlarda yayi-
lan bir nege min niimayandasina tasadiif edilir. Azarbaycanda pam-
biq tarlalarinda 180 néva gadar alaq bitkisi yayilmisdir [1].

Bards rayonu arazisinda becarilon pambiq sahalarinds rast
galinan bazi névlarin botaniki tasviri:

Qirxbugumkimilar (Polygonaceae) fasilasi

Nov: Rumex crispus L.

Qumral avalik (Rumex crispus) coxillik, kokl vertikal yogun,
50-100 sm hindiirliikdadir. Yarpaglar usunsov-lansetsakilli, asas
hissadon daralandir. Yuxan c¢i¢aklari ikicinsli, coxcicakli, ensiz sii-
purgadir. Meyvasi findiqciq olub, tiind gahvayi rengli, parlaqdir.
May-iyun aylarinda ¢i¢ak acib meyva verir. Pambiq tarlalarinda, arx-
larin yollarin kanarlarinda rast galinir. Homginin as1 ve darman bit-
kisi hesab olunur [2].

Sarmasiqkimilar (Convolvulaceae) fasilasi

Nov: Convolvulus arvensis L.

Fasilanin Azarbaycan florasinda an genis yayilan novii ¢ol sar-
masi81 (Convolvulus arvensis) bitkisidir. Coxillik, koklari six saxalan-
mis va bic vermak qabiliyyati olan bitkidir. Uzari seyraktiiklii va ya
cilpaq bitkidir. Govdasi nazikbudaqli, seyrakyarpaqli, sarmasan va
yatandir, uzunlugu 20-100 sm-dir. Yarpaqlar1 saplaql, tgkiinclg,
uzunsov-yumurtavari va ya xatvari-nestarsakilli, tamkenarli, oxvari-
dir. Cicaklari iri, agimtil-¢ahrayi ranglidir. Tak-tak, az¢igakli yarimca-
tirdir. Tacin diametri 15-26 mm,¢cahray1 yaxud qonur-¢ahrayy, tiikl,
besdislidir. Meyvasi qutucugq, 4-8 mm uzunlugunda, ¢ilpaq, yumurta-
varidr. Toxumun ciicarmasi li¢lin minimum temperatur 4-6°C, opti-
mal temperatur 18-24°C-dir [3].

May ayindan avqustadak ¢i¢eklayir, meyve verir. Payiza qadar
bitkinin k6klari 100-120 sm darinliya ¢atir. 9sas kok 2-3 m darinliya
enmak qabiliyyatine ma.likdir. Kéklarinda alave tumurcugqlar oldu-
guna gors coxlu yan koklari yerin list qatina ¢ixmadan yeni govdalar
verir. Sarmasig1 kasdikds va zadsladikds ¢oxlu zog va yeni govda
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amala gatirir. Kokiimsovlarla va toxumla ¢oxalir. Pambiq tarlalarin-
da, bostanlarda, yol kanarlarinda genis yayilmisdir.

Sarmasiga qarsi aqrotexniki miibarize tadbirlarindsn basqa,
kimyavi miibariza tedbirlari da hayata ke¢cirmak miimkiindiir. On yax-
s1natica ¢igakloma fazasinda herbisidlar vasitasilo mahv etmakdir [2]

Taraci¢cakkimilar (Chenopodiaceae) fasilasi

No6v: Chenopodium album L.

Toaracicekkimilar fasilasinin genis yayilmis niimaysndalarin-
dan biridir. Birillik, agimtil, unvari ortiikld, dikduran, budaqh bitki-
dir. Zoglar1 yaxsi inksaf etmisdir ve qida maqsadils istifads olunur.
Yarpagqlari saplaql, tistdan yasil, altdan unvari tozlu, asagi yarpaqlari
romb va ya yumurtavari, yuxari yarpaqlari nestarsakilli, kanari ¢ox
vaxt barabar olmayan dislidir. Cigaklari ag ranglidir, erkakcik 5 adad-
dir, iist yumurtalighdir. Meyvasi bir yuvali, coxtoxumlu qutucuqdur.
Yalniz toxumla ¢oxalir. Toxumlar1 yumru, marcimakvari, oval, romb-
varidir. Toxumlarin1 yaymaqda xtisusi mexanizmi yoxdur, buna gora
da toxumlarin aksariyyati ana bitkinin atrafina diistir. Yaxs1 suvarilan
torpaqda hiindiirliiyli 2 metra ¢atir,quru ve az mahsuldar torpaqlarda
zaif inksaf edir. Cicoklanmasi iyundan sentyabra gadar, meyvaloma-
si iyuldan noyabr ayina qadar miisahids olunur. Pambiq skinlarinds,
bostanlarda, yol v arx kanarlarinda rast galmak miimkiindiir [1,3].
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CHARACTERISTICS OF SOIL SALINITY IN
GARADAGH AND HAJIGABUL
REGIONS OF AZERBAIJAN

An increase in the level of soil salinity by the natural or an-
thropogenic factors prevent the plant development through the de-
terioration of soil structure and alteration of its chemical and phys-
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ical parameters, as well as a decrease in the water absorption and
transport [1]. The quality of agricultural lands in large areas of the
world is found to be seriously affected by the toxic concentration of
salt ions which is mainly accompanied with the change of electric
conductivity (EC) and pH of soils.

Salinization is revealed as the one of major abiotic factor in
arid and semi-arid areas of Azerbaijan leading to the destruction of
natural plant cover. The aim of the present study was to characterize
such lands in order to reveal their potential for plant growth as well
as rehabilitation of soils.

Garakosa and Gobustan districts in Garadagh region, Tal-
ish-Meyniman village in Hajigabul region were selected as the lands
facing surplus of salt ions and for comparison the Central Botanical
Garden was chosen as control area. Artemisia fragrans, Suaeda mi-
crophylla, Salsola nodulosa and Halocnemum strabilaceum are wide-
ly distributed and dominant halophyte plants in these areas. For in-
vestigations, samples were collected from the rhizosphere of these
species, and from unplanted sites around these plants as bulk soils.

Soil samples were extracted in the ratio of 1:2.5 soil: water in a shak-
er for 30 min. They were used to determine pH and EC parameters of soils.

In all soil samples pH parameter is found to range between 7.5
and 8.5. According to the EC data, bulk soils from the selected areas
of Garadagh and Hajigabul regions are found to suffer from the ex-
cess of salts, distinguishing by the level of salinity. While investigated
areas in Garadagh region are identified as slightly saline (above 6
dSm), the one in Hajigabul region demonstrated moderately salin-
ity level (above 8 dSm™), however, the Central Botanical Garden is
revealed as non-saline area (lower than 4 dSm™) [3]. Based on the
obtained pH and EC data, bulk soils in Garadagh and Hajigabul re-
gions are classified as saline soil, because in all samples EC was high-
er than 4 dSm and pH lower than 8.5 [2].

Nevertheless, rhizosphere samples demonstrated different
the salinity levels. While not significant difference is observed be-
tween samples from the rhizosphere of A. fragrans and unplanted
area from the Central Botanical Garden, rhizosphere of A. fragrans
and S. nodulosa are found to be significantly lower than bulk soils
from the same investigated areas in Garadagh region which are re-
vealed to range from 1 to 2.5 dSm™.

It might be concluded that the above-mentioned halophyte
species are able to remove the surplus of salt ions from soil, thereby
promoting the rehabilitation of saline areas.
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CHANGE IN YIELD OF STABLY FORMED AND FORMING
PASTURE DIFFERENCES IN THE DRIED PART
OF THE ARAL SEA

Itis no secret that the Aral Sea is one of the most closed water-
sheds in Central Asia, and in recent years the sea water has been cat-
astrophically drying up due to the irrational use of water resources.
This has led to a reduction and drastic change in the biodiversity of
the region. According to the data, in 1964 the area of the Aral Sea was
68.9 thousand km?, and the volume of water was 1083 km3. Today,
the sea volume has shrunk by more than 15 times, the water level
has dropped by 29 meters, and the coastline has receded hundreds
of kilometers. As a result, about 6 million hectares of white salt fields
have formed on the dried bottom of the sea, which has become the
Aral Sea desert. Currently, one liter of water on the Aral Sea contains
50-300 grams of salt [1].

It should be noted that the dried bottom of the Aral Sea is a
large arena where self-healing processes take place in nature. If
we look at the first flooded areas of the Aral Sea - the southern and
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south-western parts of the Muynak district, we can see stable natu-
ral plant communities formed on the basis of certain laws, and these
processes occur very slowly in 30-40 years. However, the persistent
harmful effects of salts rising from the dried seabed on human health
and agricultural crops have highlighted the need for human inter-
vention to accelerate natural regeneration processes, and the estab-
lishment of forests on the dried seabed is in full swing.

In this regard, it is important to study the current state of pas-
tures on the dried bottom of the Aral Sea and assess their economic
importance in the development of pasture livestock in the region.
Accordingly, the purpose of this study is to identify changes in sta-
ble and emerging pasture species and their productivity on the dried
bottom of the Aral Sea.

In this regard, it is important to study the current state of pas-
tures on the dried bottom of the Aral Sea and assess their economic
importance in the development of pastoralism in the region. There-
fore, the purpose of this study is to identify changes in the types of
pastures and their stability in the dry bottom of the Aral Sea.

The study is given in 2020 in the territory of the Muynak State
Forestry. Since the study area occupies a large area, we divided it
conditionally into 3 parts: Part 1 around the town of Moynak and the
dried southern part of the Aral Sea (637,200 ha); Part 2 is the dried
central part of the Aral Sea (757,000 ha); Part 3 is the northern part
of the Aral Sea (538,100 ha), which includes the island of Vozrozhde-
nie to the border with Kazakhstan. The total research area is about 2
million field routes were pre-determined and more than 300 moni-
toring points were identified.

Initially, we classified the territory of the economy using the
ENVI 5.3 and ArcGIS 10.6 software package based on remote sensing
data (Landsat-8 OLI images, 2019, June). After a desk interpretation of
the mapped units, the grazing differences, their biomass and the de-
gree of salinity, where they are distributed, were determined in nature.

The productivity of pasture varieties was based on general-
ly accepted methods [2]. Measurement of grass plant biomass was
carried out in three repetitions, in 1x1 m2, and in trees, shrubs and
semi-shrubs in 10x10 / 50x50 m2 transects. The dry biomass of the
model species was determined by drying a certain amount of their
wet biomass at room temperature.

Determination of soil salinity (0-30 cm) is given in 83 contour
of pasture differences (geo-referenced) using a portable salinometer
ST-3088 in relation to NaCl.
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First section. Because the water left this area much earlier, the
soil surface is better covered with vegetation than the next two areas.
This is shown in the table. Here, Haloxylon persicum predominates in
Tamarix hispida. Also Salsola sclerantha, S. richteri, Climacoptera la-
nata, Strigosella scorpioides, Calligonum caput-medusae, Phragmites
australis species can be planted in many plant communities. We see
that the average dry biomass yield from the crumbling part varies
from 40 ts / ha to 0.3 ts / ha depending on the type of plant. The sa-
linity of the soil relative to NaCl ranges from 0% to 2.8%.

Table 1

Some sections of the Aral Sea dry areas (2020)

Total projective Soil
Identifier Plants Model species | €Over of vege- | Productivity salini
of the plots | subpopulations P tation c/ha o v
9 (%)
(%)
Plot Ne1
Annual Tamarix
PC1_C6_2 grasses hispi 80 40 0
T ; ispida
amarix
PC1.C7.2 Halaxyylpn Haloxylon 8 6 0
-Tamarix aphyllum
PC1.C9_2 Halaxyylon Tamarix 12 10.8 2.0
-Tamarix hispida
PC1.C93a |  Kalidium Kalidium 30 23 14
caspicum
Phragmites
PCLCI11 | -Halostachys | falostachys 20 49 0.7
. elangeriana
-Tamarix
Plot Ne2
Haloxylon
PC2_C6_1 Halaxylon 6 0.33 1.3
aphyllum
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pc2.ciz2 | Annual Atriplex 5 19.7 0.3
grasses pratovii
Pc2.c13.3 | Astragalus Tamarix 9 7.8 0.1
-Tamarix hispida
PC2_C16.2 Astragalus Eremosparton 10 7 01
-Eremosparton aphyllum
PC2 C16.2 Astragalus As.tra:galus 10 012 01
-Eremosparton | unifoliolatus
Plot Ne3
PC3.C7 1 Eremospa{”ton Eremosparton 25 13 0
-Tamarix aphyllum
pc3.c7 1 | Eremosparton | Tamarix 25 45 0
-Tamarix hispida
PC3.C8_1 Kalidium Kalidium 8 2.34 0.9
caspicum
Calligonum
PC3_C21_1 Calligonum caput-medu- 12 3.6 0
sae
Atriplex
PC3_C23_3 | Annual grasses - 14 11.2 1.3
pratovii

Second section. The pastures of this area were not well
formed. Now slowly coming into plant communities at some points
the plants are completely gone. The highest rate of vegetation cover
of the soil surface is 20-25%. Trees and shrubs are almost non-ex-
istent, Astragalus-ermosporton communities are more common;
Species such as Calligonum eriopodum, Astragalus ammodendron,
Kalidium caspium, Halostachys belangeriana, Convolvulus erinaceus,
Suaeda crassifolia have a wider range of communities than other
species. The salinity of the soil relative to NaCl is also higher, from
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1-1.5% to 2.5%.

Third section. Variety can be seen in this area, i.e. at some
points the vegetation cover is well developed from 30-35% to 70%, for
example on the island of Vojrodeniya and vice versa at some points the
plant does not die at all. At several other points’ only one species can
be seen: Salicornia europaea or Atriplex pratovii. There is also a sharp
difference in the salinity of the soil relative to NaCl from 0% to 3.6%.

As a result of the research, changes in the vegetation cover on
the dried bottom of the Aral Sea have been identified, and vegetation
cover is gradually forming in this area. The results of the study will help
in the development of an electronic map of the area. This will allow for
continuous monitoring of the area using the developed electronic map.

The study has been performed within framework of the proj-
ect “Creation of scientific foundations for long-term monitoring of
stably formed and emerging pasture varieties in the dry part of the
Aral Sea, development of mechanisms for the sustainable and sys-
tematic use of pasture lands, creation of an electronic digital, geoin-
formation database, which will be used in the development of mea-
sures for the socio-economic development of the Muynak district by
increasing livestock products in the near future” (Ne 2/2020). We
are grateful to two anonymous reviewers for helpful comments.
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QURAQ DOMYO $ORAITINDO MUXTOLIF TORPAQ
BECORMOLORININ VO QIDALANMA SORAITININ PAYIZLIQ
BUGDANIN DON KEYFIYYQTIN® TOSIRI

Respublikada payizliq bugda sahalarinin 40%-o qadarini qu-
raq va qisman namlikls tamin olunmus demys akinlari tagkil edir
ki, torpag-iglim saraiti nazare alinmaqla boélgays uygun sortun va
becorma tsullarinin diizgiin secilmasi miithiim shamiyyst dasiyir.
Bels ki, kand tesarriifat: sahasinda asas masale quraqliga davamh
sortlarin secilarak demya boélgalarinds akilmasi, hamginin torpaqda
namliyin itirilmasinin ve deqradasiyasinin qarsisini alan torpaq be-
cormolarinin tatbiqidir.

Danli bitkilar i¢arisinda payizliq bugda insan qidasinda mii-
hiim yer tutur. Payizliq bugdadan da ytliksak vo keyfiyyatli mahsul
alinmasina miixtalif amillar tesir edir ki, bir ¢ox alimlarin fikrina
gora keyfiyyotin formalasmasina tasir edoan asas amillar torpaq-ig-
lim saraiti vo becarma tisullaridir [1]. Buna goéra da enerjiys qo-
naatedici texnologiyalardan istifade etmakla bdlgays uygun becar-
ma Usullarinin 6yranilmasi ve islanib-hazirlanaraq tesarriifatlara
tovsiyo edilmasi glinilin asas va aktual masalalarindan biridir.

Conubi Muganin quraq demys saraitinda qisa rotasiyali akin
dovriyyasinda (noxud-bugda-bugda) totbiq edilon miixtalif torpaq
becarmalari vo gqidalanma garaitinin dends ziilalin va kleykovinanin
miqdarina tasiri apardigimiz tadqiqatda dyranilmisdir. Alinan nati-
calara gora tacriibanin optimal varianti miiayyan edilmisdir. Calila-
bad BTS-in arazisinda qoyulmus 3 amilli (2x3x3) tarla tacriibasinin
sxemi isa asagidaki kimidir:

A amili: Salaflar

a) Payizhiq bugda;
b) Noxud.
B amili: Torpaq becormsalari

a) onanavi becarma (20 - 22 sm darinlikds sum +
diskloama + malalama);
b) Agir diskli mala ils 10-12 sm darinlikda 2 dafs diskloma;
c) Agir diskli malaile 10-12 sm darinlikda 1 dafs diskloma.
C amili: Qidalanma soraiti
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a) Gilbrasiz;
b) N, P, +10 tpeyin;
C) N90 PGO K4—5'

Tacriiba sahasi har bir salafden sonra li¢ becarma variantina
va har becarms varianti har birinin sahasi 50,4 m? (3,6m x 14m),
aralarindaki masafs 0,6 m olan 3 laks ayrilmisdir. Becarmalar ara-
sinda 4 m, sortlar arasinda 3 m va takrarlar arasindaki masafa 2 m
olmagla tacriiba 4 takrarda qoyulmusdur. Har bir becarms varian-
tinda 3 glibre normasi, hamcinin Barakatli-95 bark bugda sortu oy-
ronilmisdir. Sxemda gostarilonlarden basqa galan biitiin amsliyyat-
lar bolgadas tatbiq olunan timumi tovsiyslar asasinda aparilmisdir.

Danda kleykovinanin migdar1 Yermakovun yuma metodu ilo
tayin olunmusdur. Keldal metoduna goérs iimumi azotun miqdari
miiayyan olunmus, imumi azotu ziilala ¢evirmak ii¢iin ise 5,71 am-
salindan istifads edilmisdir [2, 4, 5].

Tacriibs sahasi boz-gahvayi (sabalidi) torpaq ortiiyiindan tas-
kil olunmusdur ve meteoroloji malumata istinadan, yarimquru subt-
ropik akincilik zonasina aid Conubi Muganda havanin orta illik tem-
peraturu 14,3°C, orta ayliq temperatur isa 26-27°C olur. On isti aylar
iyul va avqust aylar1 hesab olunur ki, bu zaman miitlaq maksimum
temperatur 38°C-a catir. il arzinde saxtasiz giinlorin say1 ise teqriban
250 giin taskil edir. Coxillik malumata géra bu bolgada yagmurlarin
orta illik migdar1 450-500 mm arasinda dayisir. Diison atmosfer ¢6-
kiintiilarinin isa yaridan ¢oxu payiz-qis aylarina tasadif etdiyindan,
bolga arazisinda quraq kegoan aylar da miisahids edilir [3].

Apardigimiz tadqiqatin ikiillik (2019-2020-ci illar tizra orta)
naticalarine asasan, salaf, torpaq becarmalari va qidalanma saraiti-
nin dands ziilalin miqdarina tasiri miiayyan edilmis ve alinan nati-
calar cadvalda verilmisdir.
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Cadval 1

Salafdan asili olaraq torpaq becarmsalarinin va gidalanma
soraitinin Barakatli-95 bugda sortunda danin keyfiyyatina
tosiri

(2019-2020-ci illar iizra orta gostaricilar)

Zilal, % Kleykovina, %

o -
N o 2 | N |3 2
Torpaq becarmalari 3 — = 3 + 5| =
“ + ° — o> °
Q 2 A a =) A,
= = & S| A &
&) PSS Z &) 3 Z

1)
z a =

Salaf: Bugda

onanavi (20-22 sm darinlikds sum

+ disk + mala) 10,6 12,6 12,1 |225 | 264 | 26,1
Agir diskli mala ile 10-12 sm
darinlikda 2 dafs disk 11,5 12,9 |12,5 |23,7 | 27,3 | 27,1
Agir diskli mala ile 10-12 sm
darinlikda 1 dafa disk 11,3 12,8 (12,3 |23,4 | 27,0 | 26,7

Salaf: Noxud

Onanavi (20-22 sm darinlikda sum

+ disk + mala) 11,3 13,3 | 12,8 | 23,4 27,1 | 268
Agir diskli malaile 10-12 sm
darinlikds 2 dafs disk 12,3 13,8 | 13,2 | 24,5 | 27,6 | 27,4
Agir diskli mala ile 10-12 sm
darinlikds 1 dafs disk 12,1 13,6 | 13,1 |23,7 | 27,5 | 27,3

Cadval 1-don gorindiiyl kimi, Barekatli-95 bark bugda sor-
tunda dands ziilalin migdar1 har iki salaf lizra, uygun olaraq, ananavi
(20-22 sm dorinlikde sum+diskloma+malalama) becarmads 10,6-
13,3%, agir diskli mala ile 10-12 sm darinlikds 2 dafs disklama va-
riantinda 11,5-13,8% va agir diskli mala ilo 10-12 sm darinlikds 1
dafs diskloma variantinda 11,3-13,6% olmusdur. Kleykovinanin
miqdar1 ise salafdan asili olaraq, torpaq becarmslari {lizra, uygun
olaraq, 22,5-27,1%, 23,7-27,6% va 23,4-27,5% miiayyan edilmisdir.
Qidalanma seraiti fonunda ziilal ve kleykovinanin miqdar1 torpaq
becarmalarinds har iki sslaf iizre nisbaten N, P, + 10t peyin va-
riantinda yiiksak olmusdur ki, bu da, uygun olaraq, 12,6-13,8% va
26,4-27,6% arasinda dayismisdir.
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Belalikls, Conubi Muganin demys seraitinda apardigimiz
tadqiqatin ikiillik naticasine asasen, malum olmusdur ki, denda
ziilal va kleykovinanin migdari salaf, torpaq becarmalari ve qida-
lanma soraitinin tesirindan dayisir. Oyranilan sort {izre an yiiksak
keyfiyyat gostaricilari tacriibanin optimal variantinda, yani noxud
solafindan sonra torpagi agir diskli mala ila 8-10 sm darinlikds 2
dafe diskloma va N, P, + 10 t peyin fonunda musahids edilmis-
dir ki, bu variantda ziilal ve kleykovinanin miqdari, uygun olaragq,
13,8% va 27,6% taskil etmisdir.
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ABSERON YARMADASINDA BECORILON B9Zi UZUM
_ SORTLARINDA RASTGOLINON FITOPATOGEN
GOBOLOKLOIRIN SISTEMATIK (CINSD GORD) TOYINI

Azarbaycan Respublikasinin torpag-iqlim saraiti tizlim bitki-
sinin inkisafi {i¢ciin olduqca alverisli tabii imkanlar yaradir. Uziim
bitkisinin becarilmasinin tarixi olduqca gadimdir. Tarixi tokamdil
prosesi zamani Azarbaycanda genis yayilmis miixtalif yabani tizim

353



sortlarinin an yaxsilari insanlarin igtisadi maragina uygun sakilda
secilarak madani hala kecirilmis, xalq seleksiyasinin naticasi kimi
giymatli aborigen tiziim sortlar1 yaranmigdir.

Uziim bitkisi madanilasdirildikdan sonra yasayis evlarinin ya-
ninda, cardaqlarda, divarlarin yaninda, xiyabanlarda ve hayatyani
sahalarda becarilmisdir [3].

Zavod va fabriklardan, avtomobillardan va digar naqliyyat va-
sitelarindan atmosfers buraxilan zararli qazlar ve digar tullantilar
bitkilarda gébalaklarin siiratli inkisafina sabab olur. Bu hallarin bas
verma sababi miixtalif olsa da, onlarin sirasinda mikroorganizm-
larin, ilk novbada, gébalaklarin toratdiklari patologiyalar he¢ da
axirinci yeri tutmur. Hazirda elma gobalaklarin sintez etdiyi 500-a
yaxin mikotoksin ballidir. Onlarin bazilasri ela tahliikalidir ki, zarar-
li olmayan an asagl miqdarinin gostaricisini bele miilayyan etmak
miimkiin olmur. Bu baximdan cari tadqgiqat isinin asas maqgsadi olan
Abseron yarimadasinda becarilan bir sira tiztim sortlarinin miko-
biotasinin tadqiqi aktualliq kasb edir [2, 5].

Abseron yarimadasinin miixtslif srazilerinds becarilan “Iza-
bella”, “Sarigile”, “Qara san1”, “Ag san1”, “Agaday1”, “Fatmay1” kimi
giymatli iziim sortlarindan ntimunalar gotlriilmiis, malum mikoloji
metodlara asasan gobalak niimunalarinin gotiiriilmasi va tamiz kul-
turaya cixarilmasi hayata kecirilmis, onlarin mikobiotasinda askar-
lanmis fitopatogen gobalaklar tayin edilmisdir. Tacriibalarin har biri
dord tekrarda qoyularag, naticalar statistik islanmis, yekun olaragq,
tamiz kulturanin cins tarkibi tayin edilmisdir. Kultural - morfoloji
alamatlar hazirlanan tayinedicilar asasinda, gobalaklarin adlandiril-
masi va sistemlasdirilmasi isa Beynalxalq Mikologiya Assosiasiyasi-
nin rasmi saytinda verilanlara miivafiq hayata kegirilmis, identifika-
siya naticasinds malum olmusdur ki, “Izabella”, "Sarigila”, “Agaday”,
“Ag san1”, “Qara San1”, “Fatmay1” liztim sortlarinin niimunalarinda
Aspergillus, Penicillium, Trichoderma, Alternaria, Mucor gdébalak
cinslarina rast galinmisdir [4, 1].

Belalikls, tadqiq olunmus liziim bitkisi niimunalarinds go-
balak cinslarinin identifikasiyasi basvera bilacak gobalak xastalik-
larinin aradan qaldirilmasinda miivafiq tedbirlarin goriilmasi ti¢iin
yararli ola bilar. Gobalaklarin atraf miihits bilavasita va dolay1 tasir-
larinin ham ekoloji, ham da iqtisadi baximdan ciddi zararlari mov-
cuddur va fitopatogen gobslaklarin toratdiyi xastsliklarin aradan
galdirilmasinin bu giin diinyanin global xarakterli problemlari sira-
sina daxil edilmasi mantiqli olardu.
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AZORBAYCANDA RAST GOLINON RELIKT BIiTKIL9R
VO ONLARA EKOLOJi AMILLORIN TOSIiRI

Relikt bitkilar ke¢mis geoloji dovrlarin florasindan qalmis va
yeni yasayls miihitine uygunlasaraq muasir biosenozun tarkibina
daxil olan bitkilardir. Bu bitkilar bir n6v malumat dasiyicisidir va keg-
mis dovriin tabii miihiti barada tasavviir yaratmis olurlar. Tasnifati-
na gors liclincli dovr, pleystosen, postpleystosen reliktlorina ayrilir.
Azarbaycan Respublikasinin arazisi liglincli va dérdiincii dévra aid
olan relikt bitkilarls zangindir. Bunlara asasan Talis zonasinda, qis-
moan Bas Qafqaz va Ceyrangdl arazisinda rast galinir. Azarbaycanda
an ¢ox agac bitkilari reliktlara aiddir [2; 3]. Bu da onunla slagadardir
ki, mahz agac bitkilarinin yarpaq ve gévds izlari gadim stlixurlarda
gala bilmisdir. Lakin relikt ot bitkilarina da xirda areallarda rast gali-
nir. Ehtimal olunur ki, vaxtils onlar genis yayilmisdir. Lakin miixtalif
ekoloji faktorlarin tasirinden areali daralaraq mahv olmus va ya ¢ox
az orazilards qalmisdir. Tadqiqat isi yerina yetirilarkan bels relikt
bitkilardan gilameyvali garacéhre (Taxus baccata L.), budagl dana-
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ya (Danae racemosa L.), Hirkan bigavari (Ruscus hyrcanus G.Woron.),
adi demiragac (Parrotia persica C.A.M.), ganadmeyva yalanqoz (Pte-
rocary pterocarpa), Kolxida stimsadi (Buxus colchica Pojark.), Hirkan
stimsad1 (Buxus hyrcana Pojark.), Qafqaz xurmasi (Diospyros lotus
L.), ipak akasiyasi (Albizzia julibrizzin Durazz.), sabalidyarpaq palhd
(Quercus castaneifolia), Hirkan siimgesi (Hirkan pirkal) (ilex hyrca-
na Pojark.), radde tozagaci (Betula raddeana), Qafqaz rododendronu
(Rhododendron caucasicum Pall.), Hirkan agcaqayini (Acer hyrcanum
F. et M.) va s. novlarin flora konspekti hazirlanmis, bioekoloji xiisu-
siyyoatlari, tasarriifat shamiyyatlari dyranilmis, onlara miixtalif eko-
loji amillarin tasiri va s. slamatlar miiayyanlasdirilmisdir.

Toadgigatin materiali olaraq Azarbaycanda rast galinan relikt
bitkilar va onlara miixtalif ekoloji amillarin tasirinin 6yranilmasi ol-
musdur. Tadqiqat zamani bu névlarin areall, say1 va tendensiyasi,
mahdudlasdirici amillari miiayyan edilmis, ¢ol tadgigat isleri zama-
n1 imumi qayda ils qabul edilmis geobotaniki metodlarindan istifa-
da edilmisdir [4].

Toadgigat zamani Azarbaycanda Lankaran, Lerik, Samaxi,
Quba, Zaqgatala, Qabala va GOygol rayonlar1 srazisinds olan, qu-
ru-dash yamaclarda, fistig-valas mesalarinda, 1900-2500 m yiiksak-
liklorda tak-tak va ya qrup halinda rast galinan Taxus baccata n6-
viiniin bioekoli xiisusiyyatlari, tesarriifat shamiyyati dyranilmis va
ekoloji amillarin tesiri miiayyenlasdirilmisdir. Malum olmusdur ki,
onlarin areallar1 daha da Kicilmisdir. Taxus baccata névii IUCN Qir-
miz1 siyahisina gora “Nasli kesilmaya hassas olanlar” kateqoriyasina
daxildir [1]. Bu bitki mezofit bitki olub, havanin riitubatliyina talab-
kardir. Kolgays, saxtaya, kiiloys qarst davamlidir. Daha ¢ox ¢liriintii
ila zangin, gqalin shangli torpaqlarda rast galinir. Kéklarinds endotrof
mikoriza vardir. Eyni zamanda gobalak xastaliklarina qarsi davamli
olurlar. Tabii ehtiyatinin dayisilmasinin baslica sababi ekoloji faktor-
lar va insan faaliyyatidir.

Digoar relikt bitkilorden Danae racemosa Lankaran ovaligin-
da (Astara rayonunun Siivi, Biircali, Asagi ve Yuxar1 Apo kandlari)
va dagliq hissada (Lerik rayonunun Vistan kandi), Boyiik Qafqazin
sargi (Qabala rayonunun Qiiybad dag, Ismayilli rayonunun Xanagah
kandi), Hirkan Milli Parkinin arazisinde daniz saviyyasinden 1200
m hiindiirliikds asag1 va orta dag qursagqlarinda, riitubatli va kdlgali,
enliyarpaqli mesalarda, qayaliglarda ve mesali darslards, agcaqa-
yin-fistiq, valas-fistiq mesalarinda tabii halda yayillmigdir. Istisevan
va kolgaya davamli olub, torpaga qarsi isa az talabkardir. Danae ra-
cemosa IUCN Qirmizi siyahisina gora “Tahliikali hadds yaxin olan-
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lar” kateqoriyasina daxil edilmisdir [1]. Hazirda bu néviin sayinda
azalma miisahida olunur. Buna sabab ham ekoloji faktorlar, ham da
onlarin yayildiglar1 mesa sahalarindan kand tasarriifati sahasi kimi
istifada edilmasidir. Bu bitki ahali tarafinden yem kimi toplanir, bu-
daglarindan bazak, aklil vo buket kimi istifads edilir ki, bu da onlarin
azalmasina birbasa 6z manfi tasirini gostarir.

Lankaran ovaliginda ve Lankaranin daglq hissasinda, Lanka-
ran-Mugan arazisinds, Boylik Qafqazin sarq hissasinda (Qabala rayo-
nu Cuxur Qabals kondi), Hirkan mesalarinds 7,4 min ha sahani tutan
relikt bitkilardan biri da Parrotia persica néviidir. Bu bitki koélgaya
davamly, riitubats talabkar, istisevan bitkidir ve -25°C-dak saxtalara
dozir. Parrotia persica nadir bitki olub, IUCN Qirmizi siyahisina géra
“Tohliksali hadds yaxin olanlar” kateqoriyasina aid edilmisdir [1].
Bu név qiymatli tasarriifat shamiyyatli bitki olub, onlarin qorunmasi
gliniin aktual masalalarindan biri kimi giindemda olmalidir.

Lankaran ovaliginda, Lankaranin dagliq hissasinda, Hirkan
tipli qarisiq mesalarda megaalti v ayri-ayri massivler saklinda 70
hektardan artiq sahadas, eyni zamanda Hirkan Milli Parkinin arazi-
sinda daha genis arazilarda yayilmis relikt névlardan biri de Buxus
hyrcana-dir. Bu bitkiya riitubatli, kolgsli, humusla zangin torpag-
larda rast galinir. Hirkan Milli Parkinda miihafize olunmasina bax-
mayarag, sayinin azalmasi miisahida olunur. Buna sabab isa ekoloji
amillarls yanasi antropogen tasirlarin naticasinda mesalarin nizam-
s1z qirilmasidir. Buxus hyrcana névi IUCN Qirmizi siyahisina gora
“Tahliikali hadda yaxin olanlar” kateqoriyasina aiddir [1].

Azarbaycanda Boyiik Qafgazin garb rayonlarinda va Quba
massivinda, Talisda va Alazan-9yricay vadisinds, arandan orta dag
qursagina kimi (daniz saviyyasindan 1800 m-a gadar) olan arazilar-
da biten relikt névlardan biri isa Pterocarya pterocarpa bitkisidir.
Bu néviin daha ¢ox ehtiyati Lankarangayin sag qolu olan Lakarcay
boyunca qalmisdir. Riitubstliyi artiq olan sahslarda temiz yalanqoz
mesalarini tagkil edir. Antropogen tasirlar va birbasa ekolji amillar
noviin azalmasini kaskin sokilde stiratlondirir. Bu mahdudlasdirici
amillara megs torpaqlarindan akin maqgsadlari ii¢iin istifada edilma-
sini, agaclarin qirilmasi ve otarilmani misal géstarmak olar. Ptero-
carya pterocarpa bitkisi IUCN Qirmiz1 siyahisina gora “Nasli kasil-
moaya hassas olanlar” kateqoriyasina daxil olan nadir névdir [1].

Azarbaycan arazisinda rast galinan relikt bitkilara ekoloji amil-
lorin tasiri 6yranilarkan aydin olmusdur ki, onlara tasir géstaran an
baslica amillardan biri da antropogen faktorlardir. Bu tasirlari azalt-
maq uc¢lin qorunan arazilards monitoringlarin aparilmasi, tadqiqat
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islori miitamadi hayata kecirilmalidir. Xiisusen ds, Hirkan Milli
Parkinin tUgiincii dovr relikt bitkilorinin miihafizasi bu baximdan
mithiim shamiyyat kasb edir. Homginin qoruqlarin shata etmadiyi
arazilarda da bu problemlarin halli Gi¢iin elmi tadqgiqgat islarinin apa-
rilmasi aktual masalalardan biridir.
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QOBOILD RAYONU ORAZISINDS BECORILON TUTUN
(NICOTIANA TABACUM) BITKISININ SAMSUN
SORTUNUN MiKOBIOTASI

Tiitlin badimcangigaklilar (Solanaceae) fasilasina maxsus biril-
lik bitkidir. Tiitlin bitkisi yarpaq almaq ti¢iin becarilir ki, alde olunan
xammaldan papiros, sigar va galyan tiitlint kimi istifadas edilir. Tiitlin
yarpaginda 1-3 % nikotin, 1 % efir yagi, 4-7 % qatran, 7-10 % ziilal,
4-13 % sulu karbonlar va 13-15 % kiil elementlari vardir. Nikotinin
toramasi olan nikotin tursusu (PP vitamini) mithiim miialicavi tosirli
vasita kimi tibbds istifads edilir [3]. Azarbaycanda bu bitkinin sakin
sahasi 2,4 min ha. arasinda teraddiid edir. Umumi mahsul istehsali
3,6 min ton, hektardan orta mahsuldarliq 15,2 sentner (2016-cii il)
olmugdur. Qeyd edak ki, hazirda 6lkeds daha ¢ox Saki, Balaken, isma-
yilli, Qabala, Masally, Lerik ve Yardimlida tiitiin istehsal olunur. Qabals
rayonunun torpaq-iglim seraiti tiitiin (Nicotiana tabacum) bitkisinin
inkisafi iiciin olduqca alverislidir [1]. Tiitlin bitkisinds yasayan fito-
patogen gobalaklar bitkinin mahsuldarliginin asagi diismasina sabab
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olur. Bu patogen gobalaklar tiitiinds xosagalmaz xastaliklara sabab
olur. Xastaliklordan yalang1 unlu seh (perenosporioz), kok ¢iirtimasi
va qara ayaq, govda ¢lrimasi va s. titiin bitkisina zarar vurur [2].
Xastalik va zararvericilora qarsit miibariza tiitiin yetisdirmak {ligiin
gabul olunmus tévsiyalara asasan aparilmalhdir.

Tadgiqgat isinin maqgsadi Qabala rayonu arazisinda becarilon
tiitlin (Nicotiana tabacum) bitkisinin Samsun sortunun mikoloji tayi-
nidir. Samsun sortunun yarpagq, kok va torpagindan niimunalar goti-
rillmiisdir. Aparilan tacriibalar an azi 3 tokrarda qoyulmus vo tomiz
kulturanin név tarkibi miiayyanlasdirilmisdir. Aparilan tadqiqatlar
naticasinda malum olmusdur Ki, tiitiin bitkisinin yarpaginda Asper-
gillus niger, Penicillium chrysogenum, Botrytis cinerea, kokiinda Peni-
cillium chrysogenum, Fusarium oxysporum, Rhizopus stolonifer, tor-
paginda isa Aspergillus oryzae, Mucor racemosus gobalaklari yasayir.
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QOBOLD RAYONU 9RAZISINDS BECORILON
TUTUN (NICOTIANA TABACUM ) BITKISININ
VIRCINIYA-79 SORTUNUN MiKOBIOTASI

Qabsla rayonunun torpag-iqlim saraiti tiitiin (Nicotiana
tabacum) bitkisinin inkisafi liciin alverislidir. Tiitin bitkisinin aha-
miyyati boylkdir. Titlinlin yarpaglarindan siqar, sigaret va galyan
hazirlanmasinda istifads edilir. Miixtalif tiittin mamulatlarinin alin-
masi Uglin bitkinin zaharli alkoloid, nikotin dasiyan quru yarpag-
larindan istifade olunur. Titlinlin toxumu yag baximindan zangin
oldugundan, toxumdan alda olunan yagdan sabun va boya sanaye-
sinda istifade edilir. Tiitlin bitkisinde yayilan gobalaklar tiitiiniin
mahsuldarligininin asag1 diismasina sabab olur [ 2].

Qabals rayonu arazisinda insanlarin asas magguliyyat sahals-
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rindan biri titilinglilikdiir. Mahsulun yigimi tiitiin yarpaglarinin
rongi yasildan sari-yasil va ya aciq yasil rangs kecdikda baslayir.
Nicotiana tabacum novinun terkibinds K,0,,N,0,, Co ,0, F,0,, R O,,
Si0,, fenollar, Uzvi tursular, gatran, efir yaglari, kiil, sokarlar vo ni-
kotin vardir [3, sah.12]. Tiitlin bir sira zararvericilar torafindon zo-
dalanir. Azarbaycan saraitinda tiitlin bitkisinin asas zararvericilari
bunlardir: danadisi, salalar, tiitiin tripsi, saftali mananasi, payiz sov-
kasi, pambiq sovkasi, maftil qurdlari, tarla iblizi va s. Tiitiin xasta-
liklarinin bir coxu gébalaklar tarafindan toradilir [4]. Gobalaklarin
bazilari tiitiin fidanlarinin yers kdciirtilmasindan bir miiddat sonra
0z tasirini gostarmaya baslayir [1].

Tadgiqgat isinin maqgsadi Qabala rayonu arazisinda becarilon
tlitlin (Nicotiana tabacum) bitkisinin Virciniya-79 sortunun mikoloji
tayinidir. Aparilan tacriibalar an azi 3 takrarda qoyulmus ve tamiz
kulturanin nov terkibi miisyyanlasdirilmisdir. Bitkinin yarpaginda
Penicillium chrysogenum, Penicillium expansum, Aspergillus niger,
Trichoderma viride, Aspergillus fumigatus gobalak novlari miiayyen
edilmisdir. Bitkinin cicayindan gotiriilmis nimunalards Rhizopus
oryzae, Rhizopus stolonifer, govdasinda Trichoderma viride, Penicilli-
um chrysogenum, Aspergillus niger, kokiinda Rhizopus oryzae, topra-
ginda isa Aspergillus niger va Rhizopus nigricans gobalaklari miiay-
yan olunmusdur.

Gobalak niimunalarinin gotiirtilmasi, tamiz kulturaya ¢ixarilma-
s1 va laborator analizlarin hazirlanmasi prosesi mikoloji metodlarla
hayata kecirilmisdir. Morfoloji alamatlar tayinedicilar ssasinda, go-
balaklarin adlandirilmasi ve sistemlasdirilmasi Beynalxalq Mikologiya
Assosasiyasinin rasmi saytinda verilanlara asasen tayin edilmisdir.

Belaliklo da, tadqiq olunmus Virciniya-79 sortundan alda
olunmus niimunalarda Rhizopus cinsli gobalaklarin tstiinlik tagkil
etdiyi miiayyanlasdirilmisdir. Biitiin bunlar1 nazars alaraq, Vircini-
ya-79 sortunda bas vera bilacak xastaliklorin aradan qaldirilmasin-
da miiayyan tadbirlarin hayata kecirilmasi liglin yararl ola bilar.
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