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We suggested influence of epiphysis gland on plasma glucose concentration in rabbit
pups. Our study showed maternal hypoxia does not influence the effect of pineal gland on
postnatal blood glucose. Our results also included the effect of physical activity on thrombin
time and coagulation time and also the role of pineal gland on thrombin time in rats. Fur-
thermore, we concluded that dark cycle decreased the serum level of cholesterol, insulin and
glucose. However, more research works in relative biophysical and biochemical fields are
needed.

Introduction

The pineal gland (epiphysis) synthesizes and secretes melatonin, a structurally
simple hormone that communicates information about environmental lighting to vari-
ous parts of body. Ultimately, melatonin has the ability to entrain biological rhythms
and has important effects on physiological function on many animals. Numbers of
investigations indicate the direct and indirect effects of melatonin on coagulation sys-
tem (1-3). Pinotti, et al in the studies concluded that the chronobiological patterns
should consider analyzing activity levels of coagulation factors (4). It is known that
physical activity induces modification in blood hemostasis and leads to an activation
of blood coagulation and fibrinolysis (5). Physical stress is associated with the activa-
tion of blood cell (6). Also there are functional inter-relationships between the beta
cells of the endocrine pancreas and the pineal gland (epiphysis) where the synchroniz-
ing circadian molecule melatonin originates (7). Animal experiments and human epi-
demiological data show that a wide range of individual tissues and whole organ sys-
tems can be programmed in uterus with adverse consequences for their physiological
function laterin life (8). Animal studies have also demonstrated that the timing, dura-
tion, and exact nature of the insult during pregnancy are important determinants of the
pattern of intrauterine growth and the specific physiological outcomes (9). Changes in
the intrauterine availability of important material including oxygen, program tissue
development and lead to abnormalities in adult cardiovascular and metabolic function
in several species (10). Oxygen is implicated in the regulation of trophoblast differen-
tiation and invasion (11) thus induction of intrauterine growth retardation (IUGR) by
maternal stress such as hypoxia leads to postnatal abnormalities in cardiovascular,
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metabolic, and endocrine functions (12). It has been showed that maternal hypoxia
leads to postnatal disfunctions in many of laboratory animals (13). Evidences suggest
that hypoxia can independently contribute to disorders of glucose metabolism. Hy-
poxemia is an important stimulus for altering autonomic activity, and with larger de-
saturations causing greater increases in sympathetic activity can influence glucose
homeostasis by increasing glycogen breakdown and gluconeogenesis in rabbits (14,
15).

A circadian rhythm is an approximate daily periodicity, a roughly-24-hour
cycle in the biochemical, physiological or behavioural processes of living beings,
including plants, animals, fungi and cyanobacteria (16). Circadian rhythms are
endogenously generated, and can be entrained by external cues, called Zeitgebers.
The primary one is daylight. These rhythms allow organisms to anticipate and prepare
for precise and regular environmental changes (16). Circadian rhythms are important
in determining the sleeping and feeding patterns of all animals, including human
beings. There are clear patterns of core body temperature, brain wave activity,
hormone production, cell regeneration and other biological activities linked to this
daily cycle (Fig 1). In addition, photoperiodism, the physiological reaction of
organisms to the length of day or night, is vital to both plants and animals, and the
circadian system plays a role in the measurement and interpretation of day length
(17). The classic phase markers for measuring the timing of a mammal's circadian
rhythm are;1)melatonin secretion by the pineal gland and 2)core body temperature
(18). Melatonin is absent from the system or undetectably low during daytime. Its
onset in dim light, dim-light melatonin onset (DLMO), at about 21:00 (9 p.m.) can be
measured in the blood or the saliva. Both DLMO and the midpoint (in time) of the
presence of the hormone in the blood or saliva have been used as circadian markers

(Fig 1).
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Fig 1. Overview of human circadian biological
clock with some physiological parameters

Researchers have discovered that components of the internal molecular clock

of mammals have an important role in governing the metabolism of sugars and fats
within the body. They found in mice that two of the well-studied proteins in the clock
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control enable animals to recover from the fall in blood sugar that occurs in response
to insulin (19). With attention to these, in this research we studied 1) role of maternal
hypoxia interaction with pineal gland effect on blood glucose of rabbit kids 2)effect
of physical activity interaction with pineal gland on thrombin time in rats and 3) role
of light-dark cycle on serum levels of glucose, insulin and cholesterol.

Materials and Methods

1) Fifteen healthy pregnant rabbits, medium breeds weredivided into three groups.
In each group two rabbits were used as controls in which they inspired normal air. The
remaining three rabbits as cases were subjected to a 20 minutes daily period of hypoxia
for 10 days during first third (1-10 days) of pregnancy for the first group, during second
third (11-20 days) for the second group and during last third (21-30) for the third group in
which 7% O, and 93% N, instead of air was passed into the non-poisonous nylon with
rubber materials bag. Case animals have been placed in baro camera with dimensions;
30, 30, 40cm. Sixteen newborn rabbit pops (8 controls and 8 cases) in each group grew up
until 30-days. Epiphysectomy operation was performed on the 31st day of life at all of
rabbit pups born from pregnant mothers. Blood samples of rabbit infants were collected
from marginal vein of ears and plasma glucose was determined one day before and ten
days after epiphysectomy by Hagedorn-yensen method.

2) Sixty healthy 30-day-old male rats were selected. All animals were super-
vised in the animal care facility forat least 15 days before any studies. Animals were
used under ethical approval of department. They were divided into two groups; con-
trol group without surgical intervention (epiphysectomy) and case group with surgical
intervention. In each group subjects were divided into three subgroups; control (with-
out physical activity), short-time (5 minutes physical activity) and long-time (with 20
minutes physical activity). Thrombin time was measured for each tissue. Epiphysec-
tomy surgery was performed by Aulov method on case subjects. Animals anesthetized
by Ketamine (75 mg/kg) and Xylazine (10 mg/kg)

3) Thirty rats were randomly divided into three groups and treated with three
kinds of light (Absolute light, Absolute darkness and Normal light) for 14 days . on
14" day, the levels of serum glucose, cholesterol and insulin were measured by
enzymatic method.

Results

1) The mean values for plasma glucose concentrations were 106.71£8.00 and
114.21+13.04 mg/dl in case and control groups in all of thirds of pregnancy respec-
tively before epiphysectomy. After epiphysectomy glucose concentration decreased at
all of rabbit pups of both case and control groups (Table 1).

Table 1
Plasma glucose concentration before and after epiphysectomy
in all of rabbit pups according to group

Group Measurement time Mean SD P-value

Case Before Epiphysectomy 106.71 8.00

N=24 After Epiphysectomy 95.67 10.04 P<0.001
Control Before Epiphysectomy 114.21 13.04

N=24 After Epiphysectomy 97.17 19.38 P<0.001
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Total Before Epiphysectomy 110.46 11.35
N=48 After Epiphysectomy 96.42 15.29 P<0.001

2) There was a significant difference in thrombin time on all of different tissues
according to epiphysectomy. Most difference was observed on liver and least one was
found on heart tissue (Table 2). Analysis of data also showed significant differences
among subgroups according to physical activity. Both short-time and long-time
physical activity decreased thrombin time on different tissues of animals but long-
time is more effective than short-time.

Table 2
Comparison of thrombin time (second) in different tissues
according to epiphysectomy status
Group Control (Intact) Case (Epiphysectomized)
(N=10) (N=10) P

Tissue Mean SD Mean SD
Blood 29.50 3.88 23.50 5.40 <0.01
Liver 41.00 4.90 18.10 6.80 <0.001
Heart 20.00 2.10 16.50 2.47 <0.01
Spleen 21.10 3.00 14.80 3.85 <0.001
Total 27.90 5.50 18.20 2.620 <0.001

3) Comparison of serum glucose, cholesterol and insulin levels in before of
experiment did not showed significant differences among treatment groups i.e.
random allocating of the rats to groups was correct (Table 3). Results obtained for the
absolute darkness group were significantly different in glucose, cholesterol and
insulin levels with that of two other groups.

Table 3
Serum glucose, cholesterol and insulin levels in before,
7™ and 14" day of experiment
Experiment | group Glucose(mg/dl) cholesterol(mg/dl) | Insuline(pg/lit)
Before Absolute light 76.80 + 8.93 63.80 + 4.85 1.26 £0.27
Absolute dark 83.30 £13.09 59.00 £ 7.62 1.23+£0.30
Normal light 85.30+9.55 73.50 £ 13.62 1.17+0.39
7™ day Absolute light 11410+ 11.84 64.00 £ 3.91 1.19£0.39
Absolute dark 78.30£9.39 56.10 £ 5.06 1.03£0.26
Normal light 92.10+9.73 72.20 £8.25 1.21+£0.42
14™ day Absolute light 130.00 + 18.86 63.50 £ 6.62 1.35+0.59
Absolute dark 70.00 +£10.13 53.40+3.17 0.92£0.10
Normal light 93.40 £ 11.40 64.10£7.22 1.35+£0.46

Discussion

1) The results of our study indicated decreasing effect of epiphysectomy on
plasma glucose in 30 days-aged postnatal rabbit pups.

Gorray, et al showed A significant hypersecretion of insulin in the pancreatic
islets from the pinealectomized animals (20). Some results substantiated the observa-
tion of hyperglycemia because of the application of pineal extracts (21). In another
study Single melatonin injection caused hypoglycemia in a newly-hatched parakeet
and adult pigeon, and hyperglycemia in a newly-hatched pigeon (22). These data sug-
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gest that melatonin can exert an influence on the secretion and/or action of insulin;
however, studies on pinealectomised animals have demonstrated contradictory re-
sults, such as reduction of blood glucose and hyperinsulinemia, or low basal insulin
levels and hyperinsulinemia under certain photoperiod and feeding conditions in pin-
ealectomized animals (23). Also Aliyev, et al showed blood glucose elevation from
24 hour to 15 days after epiphysectomy but it was decreased 20 days after it (24).
Some reports on avian species are ambivalent in this respect as well. Whereas John
et al. stated in 1983 that melatonin did not lead to an alteration of the blood glucose
levels in turkeys, a later result from 1990, on pigeons, confirmed the blood glucose-
increasing effect of melatonin after application. Particular attention should be given to
those publications that take the age of the animals under examination or the duration
of the photoperiod into consideration. For example, melatonin caused hyperglycemia
in newborn pigeons, whereas, in the adult bird, hypoglycemia was detected (21). Re-
sults of another study indicated plasma glucose elevation by mid-light intraperitoneal
injection of melatonin. Thus, melatonin may act directly on the liver to elevate the
plasma glucose level, and changes in plasma glucose level itself may in turn affect
hepatic melatonin binding (25). Furthermore, it has been published that high mela-
tonin levels, because of blinding, or of exogenous melatonin application, raise blood
glucose levels, whereas blood glucose levels decrease and insulin level increases be-
cause of pinealectomy (21).

2) The results of our study showed a decreasing effect of pineal gland on
thrombin time in rats.The findings provide preliminary support for a protective effect
of melatonin in reducing the atherothrombotic risk (26). Wirtz and et al showed a
dose-response relationship between the plasma concentration of melatonin and coagu-
lation activity (27). It was showed exogenously administered melatonin normalizes
the activated blood coagulation (2). Numerous studies of melatonin, by now widely
acknowledged as a circadian rhythm-affecting neurohormone, is capable of promot-
ing platelet production by megakaryocytes, of acting on the latter's ion channels by
way of the outward currents, and of performing a physiological anti-aggregation func-
tion thus lengthening platelet life span(1).

Results of our study also showed decreasing effect of short-time physical activ-
ity on thrombin time in different tissues. Hilberg and et al showed that maximal short-
time exercise does not lead to a relevant activation of blood coagulation in healthy
young subjects. It is only slightly altered within the normal rang. In this study imme-
diately after exercise, a shortening of a PTT was seen (28). There are conflicting re-
sults about the effect of the exercise on prothrombin time and thrombin time. Most of
them showed no demonstrable effect on prothrombin time, although some have
shown a significant shortening of thrombin time (29). Swimming caused activation of
the clotting system by increasing fibrinolytic activity (30).

Our results also showed long-time physical activity has a more decreasing ef-
fect on thrombin time than short-time physical activity. The effect of muscular exer-
cise on blood coagulation has been the subject of several investigations in both man
and laboratory animals and relative results have indicated that coagulation is acceler-
ated immediately after muscular exercise (31). Several studies have shown that
strenuous exercise leads to a shortening of the activated partial thromboplastin time
(32).

3) The investigators demonstrate a role for the circadian clock proteins, Bmall

134



and Clock, in regulating the day-to-day levels of glucose in the blood. Suppressing
the action of these molecules eliminates the diurnal variation in glucose and triglyc-
eride levels. In addition, they found that a mutated Clock gene protected mice from
diabetes induced by a high-fat diet. Some years ago, a team led by senior author Gar-
ret FitzGerald, MD, Chairman of Penn's Department of Pharmacology, discovered a
molecular clock in the heart and blood vessels. "We noticed a variation in the recov-
ery of blood glucose with clock time," says Dan Rudic, PhD, a Research Associate in
the Department of Pharmacology and a lead author on the current study. Food is also
an important cue in directing the daily oscillations of metabolism and blood-sugar
levels. The molecular clock genes work somehow to orchestrate this complex system.
However, when this finely tuned scenario is upset, all-too-familiar diseases arise: dia-
betes when there is too much sugar; hypoglycemia when there is too little (19).

What's more, the researchers found that a high-fat diet amplified the oscillation
in blood sugar over a 24-hour period and that disabling the Clock gene markedly re-
duced this effect. Poor dietary habits and a sedentary lifestyle have been linked to
diabetes, high blood fats, and high blood pressure, all characterized in an epidemic
called metabolic syndrome, which is reaching alarming proportions in both developed
and developing countries, says FitzGerald. This work adds to the understanding of
physiological control of metabolism and therefore possibilities of working with the
body's natural rhythms to fight disease (19).Melatonin significantly reduced choleste-
rol absorption in rats fed on HCD and caused significant decreases in total cholesterol,
TG, VLDL- and LDL-cholesterol in the plasma and contents of cholesterol and TG in
the liver. The level of HDL cholesterol was significantly increased after melatonin.
These results suggested that inhibition of cholesterol absorption caused by melatonin
could be a mechanism contributing to the positive changes in plasma cholesterol,
lipoprotein profile and the lipid contents in the liver (33).

REFERENCES

1. Bella L.D, Gualano L. Key aspect of melatonin physiology thirty years of research .
Neuro Endocrinol lett.2006 Aug 5, Ne27 (4), p. 425-32.

2. Cardinali Dp. Delzar M.M, Vacas M.I. The effect of melatonin in human platelets. Acta
physiol pharmacol Ther latinoam. 1993, Ne43 (1-2), p. 1-13.

3. Tunali T., Sener G.,Yarat A., Emekli N. Melatonin reduces oxidative damage to skin and
normalizes blood coagulation in a rat modle of thermal injury. life Sci. 2005, jan 28. Epub
2004, dec 28, Ne76 (11), p. 1259-65.

4. Pinotti M., bertolucci C, portaluppi F, colognesi I, et al . Daily and circadian rhythms of
tissue factor pathway Inhibitor and Factor VII activity. Arterio sclerosis thrombosis, and
vascular biology. 2005, Ne25, p. 646.

5. El-sayed M. Omar A. Lin X, Post - exercise Alcohol ingestion perturbs blood haemostasis
during recovery, Thrombosis Research. 2000, Ne99, p. 523-530.

6. Paul D. Johe, Bjarne osterud. The in vivo effect of melatonin on cellular activation proc-
esses in human blood during strenuous physical exercise. Journal of pineal Research.
2005, Ne39 (3), p. 324-330.

7. Peschke E., Frese T., Chankiewitz E., Peschke D., Preiss U., Schneyer U. et al. Diabetic
Goto Kakizaki rats as well as type 2 diabetic patients show a decreased diurnal serum me-
latonin level and increased pancreatic melatonine-receptor status. J Pineal Res. 2006 Mar:
Ne40(2), p. 135-43.

8. McMillen I. and Robinson J.S. Developmental origins of the metabolic syndrome: predic-
tion, plasticity, and programming. Physiol Rev. Ne85, 2005, p.571-633.

135


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Peschke+E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Frese+T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Chankiewitz+E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Peschke+D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Preiss+U%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Schneyer+U%22%5BAuthor%5D

10.

11.

12.

13.

14.

15.
16.
17.

18.

19.

20.

21.
22.

23.

24.

25.

26.

27.

Farhadi N., Aliyev A.H., Qaziyev A.Q. Effect of maternal hypoxia on postnatal blood
glucose before and after epiphysectomy in rabbits. Tomsk: 2008, p. 95-96.

Fowden A.L, Giussani D.A., Forhead A.J. Intrauterine Programming of Physiological
Systems: Causes and Consequences. Physiology. Vol. 21, Nel, 2006, p. 29-37.

Seeho S.K., Park J.H., Rowe J., Morris J.M., Gallery E.D. Villous explant culture using
early gestation tissue from ongoing pregnancies with known normal outcomes: the effects
of oxygen on trophoblast outgrowth and migration. Hum Reprod. mar 5, 2008.

Fowden A.L, Giussani D.A. and Forhead A.J. Endocrine and metabolic programming
during intrauterine development. Early Hum Dev. Ne81, 2005, p. 723-734.

Sadler T.W. Langman’s Medical Embryology. 10™ Edition. Philadelphia: Lippincott Wil-
liams&Wilkins:2006.

Naresh M. Punjabi and Vsevolod Y. Disorders of glucose metabolism in sleepapnea. J
Appl Physiol. Ne99, 2005, p. 1998-2007.

Harcourt B.F. Textbook of rabbit medicine. Oxford: Butter Worth-Heinmann: 2002.
http://www.msi.umn.edu/~halberg Halberg Chronobiology Centre.

Zivkovic Bora "Coturnix" (2005-08-13 / July 25, 2007). "Clock Tutorial#16: Photoperiodism-
Models and Experimental Approaches". A Blog Around the Clock. ScienceBlogs. http: //
scienceblogs.com/clock/2007/07/clock_tutorial 16 photoperiodi_1.php. Retrieved on 2007-
12-09.

Benloucif S., Guico M.J., Reid K.J., Wolfe L.F. L'Hermite-Baleriaux, M.; Zee, P.C. "Sta-
bility of melatonin and temperature as circadian phase markers and their relation to sleep
times in humans". J Biol Rhythms (Chicago, Illinois, USA: Center for Sleep and Circadian
Biology, Departments of Neurology, Northwestern University Feinberg School of
Medicine) doi:10.1177/0748730404273983. PMID 15834114. Ne20 (2), 2005, p.178-88.
http: // www. websciences. org / cftemplate / NAPS / archives / indiv. ¢fm?ID=20045590. Ret-
rieved on 2007-12-18.

Garret FitzGerald, Peter McNamara, Anne-Marie Curtis, Raymond C. John B. Hogenesch.
Molecular clock genes influence metabolism of sugar and dietary fats. Available from
http://www.sciencedaily.com/releases/2004/11/041104011642.htm.

Gorray K.C, Quay W.B, Ewart R.B. Effects of pinealectomy and pineal incubation me-
dium and sonicates on insulin release by isolated pancreatic islets in vitro. Horm Metab
Res. Jul. Ne11(7), 1979, p. 432-6.

Peschke E. Melatonin, endocrine pancreas and diabetes. J Pineal Res. Ne44, 2008, p.26-40.
Mabhata S.K, Mandal A., Ghosh A. Influence of age and splanchnic nerve on the action of
melatonin in the adrenomedullary catecholamine content and blood glucose level in the
avian group. J] Comp Physiol [B]. Ne158(5), 1988, p. 601-7.

Lima LMB, Reis L.C, Lima M.A. Influence of the pineal gland on the physiology, mor-
phometry and morphology of pancreatic islets in rabbits. Rev Bras Biol. Sdo Car-
los May, v. 61, Ne2, 2001, p.

Aliyev A H., Khalilov R.I., Neymanzade N.K., Mikailova U.T., Aliyeva F.A., Aliyev A.V.
The role of the changes in the state of brain for regulation of some lipid and carbohydrate
metabolic processes. NATO science series I: Life and behavioral sciences, vol 342, 2003, p.
183-190.

Poon AMS, Choy EHY, Pang S.F. Modulation of Blood Glucose by Melatonin: A Direct Action
on Melatonin Receptors in Mouse Hepatocytes. Biol Signals Recept. Ne10, 2001, p.367-379.
Wirtz P.H., Bértschi C., Spillmann M., Ehlert U., von Kénel R. Effect of oral melatonin
on the procoagulant response to acute psychosocial stress in healthy men: a randomized
placebo-controlled study. J Pineal Res. May. Ned4 (4), 2008, p. 358-65.

Wirtz P.H., Spillmann M., Bartschi C., Ehlert V., Vonkanel R. Oral melatonin reduces
blood coagulatin activity: a placebo controlled study in healthy youngmen. J Pineal Res
mar, Ne44 (2), 2008, p. 127-133.

136


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Seeho%20SK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Park%20JH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Rowe%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Morris%20JM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gallery%20ED%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.msi.umn.edu/%7Ehalberg
http://scienceblogs.com/clock/2007/07/clock_tutorial_16_photoperiodi_1.php
http://scienceblogs.com/clock/2007/07/clock_tutorial_16_photoperiodi_1.php
http://scienceblogs.com/clock/2007/07/clock_tutorial_16_photoperiodi_1.php
http://scienceblogs.com/clock/2007/07/clock_tutorial_16_photoperiodi_1.php
http://www.websciences.org/cftemplate/NAPS/archives/indiv.cfm?ID=20045590
http://www.websciences.org/cftemplate/NAPS/archives/indiv.cfm?ID=20045590
http://www.websciences.org/cftemplate/NAPS/archives/indiv.cfm?ID=20045590
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1177%2F0748730404273983
http://www.ncbi.nlm.nih.gov/pubmed/15834114
http://www.websciences.org/cftemplate/NAPS/archives/indiv.cfm?ID=20045590
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gorray%20KC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Quay%20WB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ewart%20RB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Peschke+E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mahata%20SK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mandal%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ghosh%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Wirtz%20PH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22B%C3%A4rtschi%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Spillmann%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ehlert%20U%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22von%20K%C3%A4nel%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

28. Hilberg Tomas, Parsa dagmar. Sturzebecher j, and et al, Blood coagulation and fibrinoly-
sis after extreme short-term exercise . Thrombosis Research. Ne109, 2003, p. 271-277.

29. Smith J.E. Effect of strenuous exercise on haemostasis. Br.J.Sports Med. Ne37, 2003,
p.433-435.

30. Lins M., Speidel T., Bastian A. and et al. swimming and hemostasis during rehablitation
in paticent with coronary heart disease. Thrombosis Research. Ne108, 2003, p. 191-194.

31. Clifford Keeney E. and laramie David W. Effect of exercise on blood coagulation. Circu-
lation Research. Nel0, 1962, p. 691-695.

32. Hilberg Thomas, Glaser Doreen, Parsa Dagmar, et al, Pure eccentric exercise doesn't acti-
vate blood coagulation , Eurj Appl physiol. Ne94, 2005, p. 718-721.

33. Hussain S.A. Effect of melatonin on cholesterol absorption in rats. J Pineal Res. Apr;
Ne42(3), 2007, p. 267-71.

EPIFiZ VOZI, FiZiKi YUKOUN, SIRKAD RITMIN HIPOKSIYADAN SONRA QAN
PLAZMASINDA XOLESTERININ, INSULININ, QLUKOZANIN SOViYYOSINIiN
DOYISMOSINO VO TROMBIN VAXTINA TOSIRI

O.H.OLIiYEV, FARHADI NASER, ROSTAMI HOSSEIN, A.ARASTEH,
V.M.MODOTOVA, F.0.9LIYEV

XULASO

Epifiz vozinin ifraz etdiyi melatonin hormonu miihitin isiqlanma amilinin badonin
miixtalif hissoloring tosirino cavab olaraq sintez olunur.

Bu sahads apardigimiz tacriibalorimizden malum olur ki, postnatal ontogenezds hipok-
siya soraitindo qanda sokerin miqdarinda, fiziki isin vo epifizektomiyanin tosirindon sonra
toxumalarda trombin vaxtinda igiq vo qaranliq fazasindan sonra gqanda xolesterin, insulin,
qlikozanin sirkad ritmindas statistik ganunauygun doyisikliklo miisahids olunur.

BJIUSAHUE SMIUPU3A, PUZUUYECKOM HATPY3KH, IMPKAJTHOTO PUTMA
HA UBMEHEHHME YPOBHSA XOJIECTEPUHA, HHCYJIMHA, I'/IFOKO3bI U
TPOMBHUHOBOI'O BPEMEHMU B IIJIABME KPOBH ITOCJIE T'NITOKCHUHA

A.T.AJIUEB, ®PAPXAJIM HACEP, POCTAMHU XOCCEWMH, A.APACTEX,
B.M.MAJATOBA, ®.A.AJIMEBA

PE3IOME

MenaTtoHuH, BBIACISIEMBIH SNH(U30M, CHHTE3UPYETCS B OTBET BIMSHHS CBE-TOBHX
(haxTOpOB Cpebl Ha pa3UuHbIE OPTaHbl UTKAHW OpraHu3Ma.

DKcHepruMEHTHI, IPOBEJCHHBIE B 3TOH 00/1aCTH, MMOKa3aiM, YTO B MIOCTHATAIFHOM OH-
TOTEHE3€ B YCIIOBHUSX 'MIIOKCHHM KOJIMYECTBO caxapa B KPOBH, MOCie (PU3NUECKON HArpy3KH U
MU (U3IKTOMHN TPOMOMHOBOTO BPEMEHH B TKaHSX, IIPH PA3IMYHBIX YCIOBUSIX OCBEIICHHOCTH
Ha NWPKAIHBIH PHTM XOJECTEpPHHA, WHCYJIMHA, TIIOKO3bI KPOBM HAONIOMAIOTCS CTaTHC-
THYECKUE 3aKOHOMEPHBIE U3MEPEHU.
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