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COMPENSATORY-ADAPTIVE CHANGES OCCURRING IN ENDOCRINE ORGANS
DURING EXPERIMENTAL HYPOXIA

S.M. Yagubova
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The work is devoted to the study of the patho- and morphogenesis of structural changes of en-
docrine organs, especially the pituitary, thyroid and adrenal glands during experimental hypoxia,
and to investigate the compensatory-adaptive processes occurring in these glands. It was found that
tissue structures of the pituitary, adrenal and thyroid glands respond with various morphofunctio-
nal reactions against hypoxia. The pituitary gland is more susceptible to the influence of endogeno-
us and exogenous factors than the adrenal glands, dystrophic and destructive changes in them are
manifested more clearly in the early stages of the experiment. Thus, analyzing the mechanisms of
adaptation to hypoxia, it is important to note that hypoxia is not only a damaging factor, it also re-
gulates the processes of adaptation to occur in general regularity and consistency, but also empha-
sizes that it can have a therapeutic effect on the body, mainly endocrine organs (hypoxitherapy).
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Introduction

The study of various endo- and exogenous
factors, including the regularities of hypoxic ef-
fects on the living organism has always been the
focus of researchers working in diverse fields of
medical and biological sciences [1]. Modern sci-
entific and technical progress, sharp changes in
ecological conditions, the effect of hypoxia of va-
rious origins, the morpho- and pathogenetic pro-
cesses of compensatory - adaptive processes oc-
curring in the organism at this time have been stu-
died by numerous researchers [2,3].

It was found that hypoxia affects various
systems of the body, especially the endocrine and
immune system, causing disruption of the functi-
ons of organs, as well as the interaction between
them, the formation of pathologies of neuro-humo-
ral origin. On the other hand, against the hypoxia,
they explained the significant effect of endocrine
organs on metabolic processes and the course of
compensatory-adaptive reactions at the level of the
organism as a whole [4].

Scientists have shown that hypoxia is not
only a damaging factor but also a key factor
that affects the body at a certain intensity and
frequency at different periods, causing the for-
mation of long-term adaptation against oxygen

deficiency. This is characterized by agrouth in
the body's resistance to hypoxia, as a result of
which the living organism not only protects life
but also acquires the ability to adapt to new
conditions and continue its normal life activity
[5,6]. A number of researchers, including clini-
cians, have shown the possibility of the usage
of hypoxia as the main factor in the prevention
and treatment of diseases of the cardiovascular
system, endocrine, and immune system, especi-
ally pathologies such as secondary immunode-
ficiency syndromes, as well as various changes
in metabolism disorders in the body [6].

In this regard, in recent years, the number
of dangerous occupations (pilots, sailors, emer-
gency workers, etc.), as well as to increase the
stress of athletes against extreme effects, as
well as in professional medicine hypoxic the-
rapy — intermittent hypoxic stimulation (IHS)
method is widely used. The method is powerful
but short-term hypoxic stimuli, which in a very
small period of time causes an increase in the
specific and nonspecific resistance of the orga-
nism for about 15-30 days [4].

Nowadays, the general and specific laws
of development of hypoxic states, as well as the
nature and sequence of involvement of indivi-
dual systems of the organism in the response to
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the effects of this factor have been studied. Ho-
wever, insufficient complexity and lack of ans-
wers to many questions and, most importantly,
some aspects of compensatory-adaptive proces-
ses against hypoxia still need to be investigated.
The aim of the research work was to study
the patho- and morphogenesis of structural chan-
ges of endocrine organs, especially the pituitary,
thyroid, and adrenal glands during experimental
hypoxia, and to investigate the compensatory-
adaptive processes occurring in these glands.

Materials and methods

The experiment was carried out in Phar-
macology and Experimental Surgery depart-
ments, and the Electron Microscopy Laboratory
of the Scientific Research Center of Azerbaijan
Medical University in accordance with ethical
rules approved by the protocol No. 31
(21.04.2008) of Ethical Rules under the Mi-
nistry of Health of the Republic of Azerbaijan
and used in accordance with the requirements
of the bioethics committee. To study the effect
of hypoxia, a model of acute (with a break of 1
hour 2 times, within 2 hours) and chronic hypo-
xia (daily, 5 times a week, 2 hours each) was
created on animals.

To this end, adult male white rats weighing
180-200 grams, aged 8-10 months, were placed in
a special ventilation barochamber with a tempera-
ture of 19-20°c and atmospheric pressure equal to
the atmospheric pressure of 2000-3000 meters
above sea level. In order to absorb the CO, formed
in the barochamber, grains of natron lime
(Ca(OH), 81%+NaOH 3,4%+H,0 15,6%) were
used. At different times of the experiment — on the
2nd, 5th, 15th and 30th day, the surviving animals
were decapitated after intraperitoneal anesthesia,
materials were taken from their pituitary, thyroid,
and adrenal glands, changes in cell and extracellu-
lar structures of the glands were investigated using
anatomic, histological, histochemical, electron
microscopic and biometric methods, and the obtai-
ned results were compared with the control group.

Results and discussions
The response of the endocrine glands to
hypoxia depends heavily on their initial func-

tional state, as well as the degree of hypoxia
and the duration of its effect. At this time, the
processes of restoration should be analyzed not
only in one gland but also in the framework of
the interaction of different glands, since any
process of adaptation depends on the mutual
conditioned integration of different rings of the
endocrine system.

Tissue structures of the pituitary, adrenal
and thyroid glands respond with various morp-
hofunctional reactions against hypoxia. Thus,
acute hypoxia causes variations in the interacti-
ons of cells of the pituitary, adrenal and thyroid
glands, dystrophic and disorganization changes
in tissues, the uneven blood supply to organs.
Chronic hypoxia provides initial compensatory-
adaptation reactions of morphological changes
in the glands, and the effectiveness of these re-
actions determines the degree of tissue hypoxia.
Morphological changes in tissues are characte-
rized by specific signs in each of the glands. It
also depends on the type of gland cells, the
morphofunctional features of these cells, as
well as the nature of the alterative changes and
the effect of the pathogenic factors, as well as
the degree of hypersensitivity to hypoxia. Since
the pituitary gland is more affected by endoge-
nous and exogenous factors than the adrenal
gland, dystrophic and destructive changes in
them manifest more clearly in the early stages
of the experiment. In experimental groups, the
reconstruction of the structure of the glands af-
ter hypoxia is explained by the acceleration of
regeneration processes as a result of proliferati-
on and differentiation of gland cells, and their
earlier adaptation to hypoxia.

Hypoxia is a phase process that depends
on the degree and duration of the hypoxic ef-
fect, leading to functional-metabolic disorders,
manifested by changes in energy metabolism in
cells. The endocrine glands, especially the pi-
tuitary, adrenal and thyroid glands, which have
a wide range of humoral effects on various or-
gans and systems of the body, play an impor-
tant role in the formation of compensatory-
adaptive reactions of the organism to various ir-
ritants, changeable external environment fac-
tors, including hypoxia.
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Conclusion

Thus, analyzing the mechanisms of adap-
tation to hypoxia, it is significant to note that
hypoxia is not only a damaging factor, it also
regulates the processes of adaptation to occur in
general regularity and consistency, but also
emphasizes that it can have a therapeutic effect
on the body, mainly endocrine organs (hypoxi-
terapy). As a result, despite the fact that certain
morphofunctional changes occur in organs and
tissues, the organism acquires the experience of
an effective reaction to various environmental
influences.
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EKSPERIMENTAL HiPOKSiYA ZAMANI ENDOKRIN ORQANLARDA BAS VERON
KOMPENSATOR-UYGUNLASMA DOYIiSIiKLiKLORi

S.M. Yaqubova

Toadgiqat isi eksperimental hipoksiya zamani endokrin organlarmn, xiisusilo do hipofiz, galxanabonzar vo boyrs-
kiistii vazilorin struktur dayisikliklorinin pato- vo morfogenezinin 6yronilmasini, bu zaman vozilords bas veran kompen-
sator-uygunlagsma proseslarinin mexanizmlorinin aragdirilmasina hosr olunmusdur. Malum olmusdur ki, hipoksiyaya
gars1 hipofiz, boyrokiistii va galxanabonzar vozilorin toxuma strukturlart miixtolif morfofunksional reaksiyalarla cavab
verir. Belo ki, hipofiz boyrakiistii vazi ils, boyrokiistii vazi isa galxanaboanzar vazi ilo miigayisads endogen vo ekzogen
faktorlarin tasirina daha erkan va daha ¢ox moruz galdig: ti¢iin, tacriibanin erkon morhalasinds onlarda distrofik vo dest-
ruktiv dayisikliklor daha gabariq sokilds 6ziinti biiruzs verir. Belolkls, hipoksiyaya garsi adaptasiya mexanizmlorini toh-
lil edorkan, hipoksiyanin tokco zadsloyici faktor olmayib, ona garst uygunlagma proseslarinin imumi ganunauygunlug
Vs ardicilligla bag vermasini tonzimlayir, eyni zamanda organizms, asasen ds endokrin organlara mialicovi tasir (hipok-
siterapiya) gostors bilacayini do vurgulamaq vacibdir.

Acar sozlar: eksperimental hipoksiya, hipofiz, boyrakiistii vazilar, qalxanabanzar vazi, adaptasiya
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KOMIEHCATOPHO-ITPUCITIOCOBUTEJIBHBIE U3MEHEHUSA, TIPOUCXO/JSIIUE B
9HJIOKPUHHBIX OPTAHAX IIPU SKCHEPUMEHTAJIbHOM T'MIIOKCUA

C.M. SAryooBa

Pabota nocBsiieHa H3y4eHHIO MaTo- ¥ MOp(oreHe3a CTPYKTypPHBIX M3MEHEHNH SHIOKPHUHHBIX OPraHOB, 0COOCH-
HO TUNO(H3a, IUTOBUIHON JKEJe3bl U HA/JMOYEYHUKOB NPHU HKCIEPUMEHTABHOM TMIIOKCHH, & TaK)Ke U3yYEHUIO KOM-
MIEHCATOPHO-TIPUCIIOCOOUTENBHBIX MPOIIECCOB, MPOTEKAIOIINX B ITHX Kejle3aX. Y CTAHOBJICHO, YTO TKaHEBBIE CTPYKTY-
pBl TUIIO(H3a, HAAIOYSYHUKOB U IIUTOBUIHOM Keje3bl pearupyloT Ha THIIOKCHUIO Pa3IMYHBIMH MOP(QOQYHKIIMOHAIb-
HBIMH peaknusMH. Tak, MocKombKy runodus B OONbIICH CTENEHHW MOJBEP)KEH BIMSHHIO SHIOTCHHBIX U HK30TCHHBIX
(haxTOpOB, YEM HAAMOYECTHUKH, TUCTPOPHUIECKUE U NECTPYKTHBHBIC N3MEHEHHS B HUX IPOSBISIIOTCA 00J€e OTYCTIINBO
Ha paHHUX CTAOMAX SKCIepHMeHTa. TakuM oOpa3oM, aHANHM3UPYs] MEXaHH3MbI aJalTallyl K THIIOKCHHU, BaKHO OTMeE-
TUTb, YTO THIIOKCHUS SIBISACTCS HE TOJBKO MOBPEXKIAOMNM (HaKTOPOM, OHA TAKXKE PEryJIUpPYeT MPOIECCH aJalTallyy,
MPOTEKAOIIHE B 11€JI0M 3aKOHOMEPHO U IOCIIEA0BATENIFHO, HO U HaJJ0 OTMETHTh, YTO OHAa MOXKET OKa3bIBaTh JieueOHOE
BO3/ICHCTBUE HA OPraHU3M, IJIaBHBIM 00pa30oM — SHAOKPUHHBIC OpraHbl (TMIIOKCUTEPAIus).
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