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Beenennst XC  wHa T tokcmunoi mii /Il
BinHoBimoBanacss  CTpykTypa — OUISHOK  IUIa3MATHYHOL
MeMOpaHd  JDKTYTHKIB, MAaTpPUKC  MITOXOHIpiii  OyB
CJICKTPOHHO-IIUTBHUM, CHOCTEpIrasiocsi yTBOPEHHsSI KpPHCT i
JIHETHOBHX HDKOK OJM3BKO IYIUIETiB MHKPOTPYOOYEK, LI0
CBITUHTH MpPO 3a0€3MEYeHHS HOPMAIBHOI  PYXJIMBOCTL
criepmato3oiniB.Ilix prumBoM XC 3iHCHIOBAIOCS TTIOCTYTIOBE
BIHOBJICHHS  peMapaTHMBHUX  IIPOLECIB B  KIITHHAX
CriepMaToreHesy IypiB, siki 3a3Hamu BrutkBy JII'.Kimrouosi
CJIOBA: YJBTPACTPYKTYpa CIM'STHUKIB, XOHIPOITHHY CYJIb(aT,
JIOKCOPYOILMHY TiAPOXIIOPHU.
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TiciIst

MOJIHOLIGHHOCTH ~ CHEPMAaTo30MIOB, TO  ©CTh  Havaia
BOCCTAQHOBHTEJIBHBIX IIporieccoB mocne BeeneHus: XC Ha Qoue
Tokcnueckoro aeiictBusa . BoccranaBnmBanack CTpyKTypa
YUYaCTKOB IUIA3MaTUYECKOH MeMOpaHbl JKTYTHKOB, MAaTpPHKC
MHUTOXOHJIPUHA  OBUT  DJIEKTPOHHO-IUIOTHBIM,  HaOIIOOaIoCh
o0pa3oBaHME KPUCT WM JWHEMHOBUX HOXEK OKOJO MIyIUIETOB
MHKpPOTpPYyOO4YeK, UTO CBHJAETENBCIBYeT 00 obecredeHnH
HOpMaJIbHOW nojBrkHOCTH crnepMaTo3onaus.Ilon BmusHuem XC
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Disruption of homeostasis cause significant charigesll the body systems, including the endocrime.oThe
purpose of the work is to study the morphologicatl anorphometric rearrangements of the adenohypaaithyroid
axis in rats under conditions of experimental matierdegree extracellular dehydration. The expertmeas performed
on 12 rats of control and experimental group. Tkeeeimental group's rats for 60 days modeled thelenate degree of
extracellular dehydration. Histological, morphometand statistical methods of investigation weredisDisturbance of
the water-salt balance of the body causes a sligltease in secretory activity on the part of adsmpmphysis and the
development of hypofunction of the thyroid glandhigh negatively affects the development of comp&ryaand
adaptive processes in the body.
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Homeostasis provides the necessary conditionshiotifie of both individual cells and the body
as a whole. Constancy of water-electrolyte compmwsiis part of homeostasis [7, 12]. In forming the
regulation of the compensation mechanism for vari@xtreme factors affecting the body, the
endocrine system plays one of the key roles [4, AdEquacy, nature of the body’s adaptive changes
depends on changes in the hormonal secretion tleaide the body homeostasis [5]. Steady and
multiple stress can be the basis of stress-indpegiiblogy development [5, 15]. The pituitary - thigr
axis of the endocrine system, together with thaiaity gonadal, sympathoadrenal and hypothalamic -
pituitary adrenocorticular systems, play a key rnioleroviding the adaptive response of the body to
stress effects. The thyroid gland’s hormones a@wmnto take an active part in the development of
adaptive responses and have the ability to incréeseensitivity of adrenoreceptors to adrenaling a
noradrenaline [5]. Conditions associated with clesno the activity of regulatory stress systems (in
acute or chronic stress, post-traumatic stressrdiss, changes in physical activity), also affdes t
functioning of the hypothalamic-pituitary-thyroickia of the endocrine regulation [5]. To date, the
thyroid gland’s status has been studied underrtfieeince of heavy metals salts [6], moderate cluroni
hyperthermia [11], geochemical factors [10], tiambdlini [5], and antipsychotic therapy depending
upon the age [1]. According to the results of ikerdture sources search, there is no works orystgd
morphological and morphometric indices of adenolpypsis blood vessels in rats under the
conditions of experimental moderate degree exthaleeldehydration.

The purpose of the study was to study morphological and morpéiic rearrangements of the
adenohypophysial-thyroid axis structural componémtsexually mature male rats under the conditions
of experimental extracellular dehydration.
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Materials and methods.The experiment was carried out on 12 white, séyxumaature male rats
weighing 230-300 g, divided into 2 groups (contamid experimental). Animals of the experimental
group were modeled the moderate degree of extudaeltehydration for 60 days [9]. Groups of
experimental animals were sacrificed by decapitatioder etheric anesthesia in compliance with the
provisions of the General Ethical Principles of al Experiments (Kyiv, 2001). The thyroid gland was
identified and prepared according to [8]. The di&hbd techniques of histological research methetew
applied. The sections were stained with hematosgtisin and applying the Schick reaction (PAS-
periodic acid—Schiff stain). The general morphotagiand morphometric analysis was performed using
“Zeiss Primo Star” light optic microscope, with &&ms x10, x20, x40 and binoculars 7, 10. For the
morphometric study of micropreparations, the “SCRR7-Zen 2 lite” software was used with photo-
documentation of the results by means of “axiocd®CEBS Zeiss” digital camcorder. The mean values
of the morphometric parameters for the thyroid dlavere determined: the larger and smaller follicle
diameters, the follicles and colloid area, the oiyrepithelium area, the number of tyrocytes in the
follicle, the height of the tyrocytes, the largerdasmaller diameters and the area of the follicular
epithelium nuclei, the colloid accumulation ind€&#() and follicular colloidal index (FCI) [3, 6].

The following morphometric indices were used tcedeine the morphofunctional features of the
adenohypophysis endocrinocytes: large and smathetiers of adenocytes bodies and nuclei, the area of
adenocytes transsection and their nuclei, the afeahe endocrinocyte cytoplasm, the nuclear-
cytoplasmic ratio, and the mean karyon diameter [NKf adenocytes [2]. Morphometric indices
characterizing the vascular bed of adenohypophysi® studied in earlier papers by the authors [3].
Statistical processing of the obtained results wasied out with a personal computer using the
“Statistica 8.0” software.

Results of the study and their discussiorOn the 60th day of the experiment, it was fourat th
disorders in the vascular component of the thygtéhd and adenohypophysis are similar, prevaledit an
primary, more pronounced in the parenchyma of alogmaphysis. Vascular disturbances in the form of
diffuse venous-capillary hypertrophy of vesselshwsgignificant and moderate degree of blood fillarg
changes in rheological properties of blood (stagif) initial stages of sludge and thrombogenesisje
determined. The vascular wall permeability increaséh formation of individual small-focal diapeaet
microhemorrhages (fig. 1, 3). Microcirculation diders in the adenohypophysis and the thyroid gland
are of nonspecific, polymorphic nature. Greatetesigy of vascular disorders in the adenohypophysis,
our opinion, is explained by the features of thatamical blood supply of this internal secretioangl
[3] (fig. 1). In our opinion, pathogenetical dygthoc rearrangements of the endocrine glands’ vascul
bed including the vascular wall (hypoxic dystrogifythe endothelial cells) have a negative effecthen
morphofunctional and secretory activity of the argjacells.

Thus, a significant congestion of the adenohypoighgauses a disorder of the gland’s normal
trabecular structure. Disorganization and discawgpbf epithelial trabeculae are observed. Aroure th
enlarged hemocapillars with erythrostasis, groupadenocytes with slightly hyperchromic cytoplasm
and hyperchromic nuclei are found. In other micopgcfields of preparations, hypo- and normochromic
cells prevail (fig. 1).\

Fig.1. Morphological rearrangements of the vaschéad and Fig.2. Thyroid gland of a sexually mature rat undbe
cells of the adenohypophysis under the conditidnth®@ moderate conditions of the moderate degree experimental aegtiular
degree experimental extracellular dehydration areserved. dehydration: Schick-positive colloid; stromal swvmd. Staining:
Staining with hematoxylin-eosin. x 400x. Schick test x 400.
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The secretory cells nuclei can both maintain an, eanded form and acquire an elongated, oblong
form. Chromatin nucleoreticulum with fine-dispersedndensation of chromatin is diffusely located
throughout the nucleus. However, a small part efriiclei still has a hyperchromic hypertrophiedienias,
which can be located both centrally and in a sihtctopia. The morphometric indices of adenocyidids
are reduced somewhat unreliably in comparison thighcontrol animals. Thus, the adenocyte bodiegela
diameter index is reduced by 18.4%@®5). The linear index of the cell bodies’ smalindeter is increased
by 5.3% (p0.05). The area of the adenocyte bodies transeastieduced by 4.1% compared to the control
animals. The area of the cells bodies cytoplasmssextion is reliably reduced compared to the abntr
animals group by 14.2% £p.05, t = 3.150715). The mean morphometric indafethe adenocyte nuclei
large and small diameters in experimental animalktly exceed the control animals' indices by %4.6nd
6.7% respectively 0.05). The adenocyte nuclei transsection area dsdbat of the control animals by
11.5% (p0.05). The mean diameter of the adenocyte karyddOVbf experimental animals exceeds the
control animals' values by 10%<(05, t = 2.828427). The nuclear-cytoplasmic raioeduced to 1:1.2
(table 1).

Table 1
Results of the morphometric study of adenogypophysiadenocytes in sexually mature rats under
the moderate degree experimental extracellular deldration conditions (X + Sx)

Index Groups of laboratory animals
Control group rats Experimental group rats

Adenocyte body’s large diamet@nmn 8.14+0.64 6.64+0.44
Adenocyte body’s small diametgrm 5.49+0.24 5.78+0.42
Adenocyte bodies transsection area?pum | 39.5+3.13 37.89+3.13
Adenocyte nuclei large diametgnmn 4.3+0.22 4.8+0.2
Adenocyte nuclei small diametgrm 3.56+0.21 3.8+0.18
Adenocyte nuclei transsection area,?um 15.51+1.23 17.29+1.1
Adenocyte cytoplasm area, Am 24.0+0.58 20.6+0.91*
Nuclei-cytoplasm ratio 1:1.55 1:1.2
Mean karyon diameter (MKD) 3.9 4.3*

Note: difference between the control and experiaddntlices is: *< 0.05; ** p< 0.01; *** p<0.001.

On the 60th day of the study, in the thyroid glarmirenchyma, the size of the follicles increzaed,
the polymorphism of their shape and size from thegular polygonal to the round shape is observed.
Follicles are overexpanded by colloid, which becemeore condensed, granular, dense, better absorbs
histologic stainers (fig.2). An increase in the amtoof rough fibrous stroma is observed. Particiethe
thyroid gland’s parenchyma are cIearIy separatad ach other by edematous and sclerotized stifigr®).(
= i i In this case, the amount of extra follicular
epithelium is significantly reduced, a large
number of follicles with follicular wall rupture
and reduced follicles are observed. In the site of
the destroyed follicles, adaptive processes of
replacing the parenchyma with the connective
tissue are observed. In isolated fields of view,
insignificant folliculogenesis from the remnants
of the intrafollicular epithelium is observethe
predominant amount of tyrocytes acquires flat
shape, the decrease in their height is observed.
The thyrocytes’ nuclei change are deformed,
> flattened, condensing, hyperchromic and

Fig. 3. Thyroid gland of a sexually mature rat unthe: conditions homogeneous. A small portion of tyrocytes
of the moderate degree experimental extracelludnydration: edema of . . .
the interparticle stroma; congestion and permegbtisorder of the undergo destruction and deSquamauon into the
vascular wall with the erythrocytes release inte #xtravascular space; lumen of the follicle. The process of tyrocytes
colloid condensing. Staining with hematoxylin-eosird00x. proliferation is absent.

An increase in the follicles’ larger and smallerndéders compared to the control group of
animals was observed by 25.5% (@.001, t = 9.54) and 17.1%<®.001, t = 7.46), respectively. The
follicles area is increased by 53.69%<(p.001, t = 16.46) compared to that of the contidie
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morphometric analysis of the follicles shows a #igant, reliable increase in the colloid amountan
the follicular epithelium area. Thus, the collor@ais increased by 2.1 times(@.001, t = 23.3), and the
follicular epithelium area — by 9.1% €p.05, t = 2.38). The index of colloid accumulation the
experimental animals’ follicle is by 55.2%<(®.001, t = 25.04) greater than that of the cordromals.
The follicular-colloid index, on the contrary, isduced by 28.4% <£p0.001, t=29.63) compared
to the respective index in the control animalsth same time, the quantitative indices of thadolhr
epithelium remain virtually unchanged comparedhi® indices of the control group animals and exceed
the latter by only by 1.6% $0.05). The height of tyrocytes in experimental aalsnis significantly
reduced by 19.1% £00.001, t = 6.71). The shape of the cells variemfcubic in the control animals to
the flat in the experimental ones. Along with tleiitase in the cell height, the reduction in tHaesof
the tyrocytes nuclei larger diameter and the nualea by 21.7% 0.001, t = 15.43) and 19.14%<(p
0.001, t = 4.93) respectively is observed. The Enaiameter of the nuclei increases slightly by93.
(p>0.05), which undoubtedly indicates that the expental animals’ nuclei acquire a more flat,
elongated shape compared to the oval form of nutléie control animals (table 2).

Table 2
Results of the morphometric study of the thyroid fdicles in sexually mature rats under
the moderate degree experimental extracellular delgration conditions (X + Sx)
Groups of laboratory animals
Index -
Control group rats Experimental group rats
Larger follicles diameter, um 52.43+0.96 65.79+1.02%**
Smaller follicles diameter, pm 43.76+0.67 51.26+0.75***
Follicles area ui 2194.34+49.95 3372.44+451.28***
Colloid area urh 989.73£32.25 2058.16+32.61***
Thyroid epithelium area, pim 1204.61+32.05 1314.28+33.12*
Thyrocytes height, pm 22.0+0.13 6.29+1.18***
Number of thyrocytes in the follicle 19.0+0.64 380.67
Larger nuclear diameter, um 4.15+0.03 3.25+0.05***
Smaller nuclear diameter, pm 3.6x0.04 3.71+0.05
Thyrocytes nuclei area, |fm 14.94+0.41 12.08+0.41***
CAI (colloid accumulation index) 3.37+0.54 5.23+0.051***
FCI (follicular colloidal index) 2.22+0.014 1.59+0.016***

Note: difference between the control and experiadgntlices is: *p<0.05; ** p<0.01; *** p<0.001.

Analysis of literature data showed that the hormsoak the hypothalamic-pituitary-gonadal and
thyroid axis of the endocrine regulation along wvifie sympathoadrenal and hypothalamic-pituitargaalr
link of the endocrine regulation system play the kele in the response to extreme impacts of the
environment and the body’s adaptation. In the masha of the body’s homeostasis regulation, toideov
adaptation in response to the stress effects, esanghormonal secretion are a kind of cascaddostly
interconnected reactions [13]. Under the influenicextracellular dehydration, on the backgroungerieral
hypovolemic disorders in the adenohypophysis arel tthyroid gland, microcirculation disorders of
nonspecific polymorphic nature are developing. €hdisorders cause vessels blood filling disord#ifiige
venous-capillary congestion), changes in the blabeological properties with initial stages of
thrombogenesis, increase in vascular walls perditgabivith formation of fine-focal diapedetic
microhemorrhages. Due to disorders in the bloodloggal properties and blood supply (hemoconcéatra
reduced mass of the circulating blood and the @sere blood viscosity), the tissue hypoxia developke
parenchyma of the gland. Pathogenetical dystraplhicangements in the endocrine glands vasculandnesl
a negative effect on the morphofunctional and $exgreactivity of glandular cells. However, a numiadr
adenocytes nuclei morphological characters (theepie of hyperchromic hypertrophied nucleolus) and
morphometric indices, including the adenohypophyaienocytes’ mean karyon diameter (MKD) in
experimental animals, are slightly higher than ¢ého§ the control animals. This undoubtedly indisage
certain increase in the functional activity andgtrain of adaptive-adjusting processes in the@ugrophysis
in response to the damaging agent's action. Atsdree time, in the parenchyma of the thyroid gland,
pronounced signs of morphofunctional rearrangeraembserved in the form of decreasing secretady an
proliferative activity, focal reduction of follickg uneven development of sclerotic changes. Moogially,
the decline in the gland’s functional activity (loypnctional state) occurs both due to disruptiothefcolloid
utilization and due to reducing the synthetic digtivof tyrocytes [3, 6]. This undoubtedly indicates
breakdown of physiological compensatory and adaptiocesses with prolonged influence of extraaallul
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dehydration on the body of experimental animalsivid proof of the gland’s reduced functional atjivs
reduction in the morphometric indices of the tyteayuclei, the increased colloid accumulation in(i@l)
and, at the same time, the reduced follicular-adldndex (FCI).

The body’s water-salt imbalance (the modeled maddedegree extracellular dehydration)
causes negative changes in the structural compemérthe adenohypophysial-thyroid system of the
experimental animals. Insignificant increase of derretory activity and the stress of adaptive-
adjustment processes on the part of adenohypopliysiet sufficient and effective to maintain
homeostasis in the peripheral link of the endoceypgtem, i.e. thyroid gland. The development of the
thyroid gland hypothyroidism undoubtedly affecte thevelopment of the compensatory and adaptive
processes in the body as a whole and the courieeajeneral adaptive syndrome in response to the
damaging agent’s action. This conclusion correlatéth a number of authors’ opinion about the
participation of triiodo- and tetraiodothyronine the most important body’s metabolic reactions,
including stress. In addition, one of the most imaot effects of thyroid hormones is their ability
provide a permissive effect on the body tissuerssgity to the action of catecholamines, increasi
the sensitivity of adrenoreceptors to noradrenadind adrenaline and increasing the density of some
blockers on the cells’ surface. Thus, accordingthie five-phase model of chronic stress, the
adenohypophysial-thyroid axis of the endocrine eysis at the stage of chronic stress “anxiety”,
which correlates with the opinion of other researsh

Prospects for further developments are based ofopemng further morphological and immunohistochemhistudies
of the rat endocrine glands under the conditionthefbody’s water-salt balance disorders.
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MOP®OJIOTTYHI TA MOP®OMETPUYHI MOP®OJIOTHUYECKHUE U MOP®OMETPUYECKHUE
NEPEBYJOBU AJEHOTI'TIIO®I3APHO- IEPECTPOMKHN AJEHOTUITIO®PU3APHO-
THUPEOIJHOI CHCTEMMH II[YPIB 3A YMOB Tl/IPEOI/lZ[HOFl CUCTEMBI KPBIC B YCJIOBUMSIX
EKCHHEPUMEHTAJIBHOI NO3AKJITHHHO] SKCIEPUMEHTAJIbHON BHEKJIETOYHOMN
JOETTAPATALIL JETUAPATAIIUN
I'punnoBa H.B., Xomenko I.B., Pomaniok A.M., I'punnosa H.B., Xomenko U.B., Pomaniok A.M.,
Bywmeiicrep B. 1., KpaBuosa LA. Bymeiicrep B. ., KpaBuosa HL.A.
[NopymenHst roMeocTasy CIpHYHHAIOTH 3HAYHI 3MiHU B Hapymenne romeocra3a  BBI3BIBA€T  3HAYUTEIHHBEIC
yCiX cHCTeMax OpraHiaMy, B TOMY YHCII 1 CHIOKPHHHI. HW3MCHEHHs BO BCEX CHCTEMaxX OpraHu3Ma, B TOM YHCIIC H
Metoto  poGoTH € BHBYCHHS  MOPQOJIOTIYHHX Ta OHIOKPUHHOM. Tlenbro pabdoThr SIBJISICTCS HU3ydyeHue

MOp(GOMETPUYHHX MEepeOyA0B aACHOTINOMI3apHO-THPEOIAHOT  MOPQONOTHIECKNX U MOP()OMETPUYECKHUX  MEePECTPOCK
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BICI CTaTeBO3piNUX IMIypiB B yMOBaxX EKCIEPHMEHTAJIbHOI
MO3aKJIITUHHOT Jeriapararii CepeHbLOro CTYTICHS.
ExcnepumMent mpoBeneHuii Ha 12 mrypaX KOHTPONBHOI Ta
eKkcrepuMeHTanbHoi rpynu. Illypam ekcnepuMeHTalbHOI
rpynu npotsirom 60 ni6 MozenroBaBcs cepelHill CTYIIHB
MO3aKJII THHHOTO 3HEBOJHEHHS. 3acTocoByBamCs
ricronoriudi, MOpP(pOMETPHYHI Ta CTATUCTUYHI METOAM
nocnijpkeHHs.  IlopyIueHHs  BOJHO-COJILOBOTO  OanaHcy
OpraHizMy BUKJIHKAa€ HE3HaYHE MiIBUINEHHS CEKPETOPHOI
aKTHBHOCTI 31 CTOPOHHM aJeHOrinodizy Ta pPO3BHTOK
rinoQyHKIil IMUTOMOAIOHOT 3aJI03H, 1[0 HETaTHBHO BILIHBAE

Ha PO3BHTOK B OpraHi3mMi  KOMIIEHCATOPHO-
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CTPYKTYPHI 3MIHU CYJIUH OBMIHHﬂOi JJAHKH TEMOMIKPOLUPKYJISITOPHOI'O
PYCJA NIJHUKHBOIIEJEINMHOI 3AJIO3U HIYPIB IICJIA Al 1 % E®IPY
METAKPUJIOBOI KUCJIOTH

e-mail: rkramarenko2017@gmail.com

B pobori mpoBermeHe MOCTILKEHHS CYIMH MIKPOLHMPKYISTOPHOTO pycia OOMIHHOT JIaHKH  9acTOYOK
i THWKHBOILEIICIHOI 3aJI031 IIypiB. 3a pe3y/nbraraMy IOCIiPKCHb BCTAHOBICHO LIO KallISPH 4aCTOYOK 3aJ03M pearyrTh Ha
niro 1 9% po3unHy MeTHIOBOTO edipy METakpuiIoBOl KHCIOTH CTIHKOIO JWIIATALCI0 IPOTATOM EKCIEPUMEHTY Ta
HiITBEPIIKYETHCS 30UIBIICHHSM J[iaMeTpy 30BHILIHBOTO Ta JiameTpy mpocity Ha 29,50 % > 0,05), na 14 106y, ta Ha 17,99 %
(p> 0,05) Ha 30 106y, i3 3MeHmIeHHsAM iHAekca BorenBopra Ha 31,44 %mOpiBHSIHO 3 KOHTPOJIBHOIO TPYIO0. BixHOBICHHS
MOKa3HUKIB 10 KiHIS eKCTIEPUMEHTY He Bi0yBa€ThCsl BHACIIJOK MOCTIiiHOT TOKCHYHOT Aii edipy MeTaKpuIIOBOi KUCIIOTH.
Ku1r040Bi c/10Ba: Kariyisip, MiIHIKHBOLIEIEITHA CIIMHHA 321038, METaKPHIIOBA KUCIIOTA, LIy PH.

Po6oma ¢  @paemenmom  HIP  «Excnepumenmansno-mopgonociune  usyennss  Oii  mMpaHcnianmamis
KPIOKOHCEP808AHOI NiayeHmuy ma HUUX eK302eHHUX YUHHUKIE HA MOPQOQYHKYIOHATbHULL CMaH PAOY GHYMPIWHIX OpP2aHie»,
Homep Oeparcasnoi peecmpayii Ne 0113U006185.

MetunMeTtakpunar, SK MaTepiall, IIHPOKO BUKOPHCTOBYIOTH AJisl 0a3uCiB IMpOTe3iB, NpHU
BHUTOTOBJIEHHI OPTONOHTHYHMX amapari. [2]. Y HaykoBiii liTepaTypi HasBHI GaraToducesbHI Tpalli, AKi
MIPUCBSIYCHI IepeBaraM i HeIoJliKaM aKpHJIOBUX IUIACTMAcC, SIKi BUKOPHUCTOBYIOTHCS JUISI BUTOTOBIICHHS
0a3uciB 3HIMHUX TpOTE3iB [6].

Mopdosoriuae AOCTIIKEHHS 3MiHU CITU30BOi OOOJIOHKH MOPOKHUHK POTa CTATEBO3PLIMX O1IHX
mypax JiHii Bucrap mia BIDIMBOM METHJIMETAaKpWiIaTy IIOKa3ajgo, IO TpPH TPHUBAJIOMY BIUIMBI
METHJIMETaKpUIaTy Ha CIM30BY OOOJOHKY MOPOKHHHHU POTa, CHOCTEPIraloThCS CTPYKTYPHI 3MIiHH B YCiX
mrapax  ciam30Boi, 10 (OPMYIOTH PO3BHTOK TOKCHYHOTO 3aMalibHOrO Tpolecy. BimOyBaroTbes
JIeTCHEPaTHBHI 3MiHH CTITENTIOIUTIB, O3HAKAMH pemapaiii emiTeniio, o BUABIAETLCSA HOTO TillepIuasiio,
aKaHTO30M 1 (POKAJILHUM THUIIEPKEPAaTO30M. Y TMiACIU30BOMY IlIapi B YaCTHHI BHIAJKIB BHSBJISIOTHCS
O3HAaKH HerpaHyJieMaTo3Horo 3amaieHHs. OTxke, BBaKaroTh (paxiBui, mpu 3yOHOMY NpOTE3yBaHHI 3
BUKODUCTAHHSIM  aKpWIOBMX IUIACTMAC HEOOXIJHO BpaxOBYyBaTH MOMJIMBY  TOKCHYHY  JIifO
METHUJIMETAKPUIIATY 1 IPOBOIUTH 3aXO0/I1 MO0 3MEHIIICHHS [[LOT0 BILTUBY [5].

[Ipu BuBYEHHI opraHiB Ta CHUCTeM HEOOXiIHO BPaxOBYBaTW 3HAYHHI BIUIMB CTaHy JaHOK
TEMOMIKPOIIMPKYJIATOPHOTO pyclia Ha iX (yHKI[IOHyBaHHS - OCOOJNMBO OOMIHHOI, sKka 3a0e3nedye
MMOBHOIIHHUI Ta3000MiH MK KpOB'I0 Ta KIITHHAMH, Ta 3a0e3leueHHS iX HEOOXiTHUMHU IS
JKUTTENISUTBHOCTI pEYOBHHAMH.

Ipu aii 1 % po3unHy METHIOBOTO edipy METaKpHIOBOI KHCJIOTH CIOCTEPIraeThCsl CHazM
PE3UCTHUBHOI JJaHKW MIKPOITUPKYJIATOPHOTO pyciia MigHeOiHHNX 3aj103 IIypiB Ha 14 100y CIoCTepeKeHHS,
Ha 3aMiHy SIKOMY BU3Ha4aeTbcs awisataris mno 30 mo0u ekcrnepuMeHTy. 3 00Ky OOMIHHOI i €éMHICHOT
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