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CoXpaHHOCTb CTPYKTYPBI TIOUEK SIBISETCSI HEOOXO-
JMMBIM YCJIOBUEM Il UX HOPMaJbHOTO (DYHKIIHO-
HHUPOBAHUA M WMEET pellaroliee 3HaueHUe B pAne
KIIMHUYECKUX CITy4aeB, CBI3aHHBIX C TOUYEYHOH HIIIe-
MHeH, a TakKe MPH XPaHEHWH OPTaHOB IJIs TpaHC-
IJIaHTanru. M3BecTHO, 9TO MpU rubepHaIiy KUBOT-
HbIe cIOCcOOHBI MOHU3HUTH TeMieparypy Tena (TT)
npaktuyecku 10 0°C, a GyHKOUM opraHuszma — J10
MUHHUMYyMa. [Io4Kku Ipu 3TOM HaXOAATCs B yCIOBUAX
TUIIOTEPMUH, KOTJIa pEHAIBHBINA KPOBOTOK M IIPOIYK-
LUSI MOYH CUIIBHO petynupoBaHsl. [leproast npoOysxk-
JIEHHS OT CIITYKU CONPOBOXKAAIOTCA MOBBIIEHHEM TT,
YBEJIMYEHNEM MMOYEYHOTO KPOBOTOKA M BOCCTAHOB-
JICHHEM HOpMaITbHOH BBIPA0OTKH MOYH. YMEHBIIICHUE
MIPUTOKA KPOBH K MOYKE W HOPMATU3ALHUS TOYEUHO-
ro KpoBoToKa (peniepdy3us) SBISIOTCS JAByMsI KITIO-
YeBBIMHU (DaKTOPAMHM, BIHSIOIIUMH Ha IIEJIOCTHOCTb
CTPYKTYPHI IOYEK B ATUX yCIOBUsX 8, 11]. DyHKIIN
MOYEK MPpH THOEPHALIMY [TPETEPIIEBAIOT IIIyOOKHUE ce-
30HHBIE U3MEHEHHMS, [I0ITOMY HOYKH TMOCPHUPYIO-
LIMX )KUBOTHBIX MOTYT OBITH €CTECTBEHHOM MOJIEIIBIO
JUIs1 UCCIIEIOBAHUS, IOCKOJIBKY CIIOCOOHBI (PyHKIHO-
HUPOBATh B YCIOBUAX TUIIOTEPMUU, MILIEMHUH U PETIEP-
(hyzum.

Lenp paboTel — U3y4eHUE CTPYKTYPHBIX H3MeE-
HEHUH B IOYKaX KPbIC MPU TUITOMETa00IM3Me (MCKYC-
CTBEHHOM) M XOMSKOB (MCKyCCTBEHHOM M €CTECT-
BEHHOM (THOepHAIHs)) ¥ Ha ATarlaX BOCCTAHOBIICHUSI
(aepe3 2 u 24 u).
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The integrity of renal structure and its preservation
are essential for proper functioning of kidney, as well
as they are crucial in some clinical cases associated
with renal ischemia, and also during storage of organs
for following transplantation. During hibernation the
animals are known as capable to lower body’s tempe-
rature (BT) virtually down to 0°C and diminish extre-
mely the body’s functions. Kidneys underwent hypo-
thermia hereat, when the renal blood flow and urine
production are greatly reduced. The periods of arousal
from dormancy are accompanied with increasing BT,
augmenting renal blood flow and recovering normal
urine production. A decreased blood flow to the kidney
and normalization of renal blood flow (reperfusion) are
the two key factors affecting the renal structure integ-
rity under these conditions [3, 11]. The renal functions
during hibernation undergo profound season changes,
therefore the kidneys of hibernating animals may be
natural model for such a study, since they are able to
function under hypothermia, ischemia and reperfusion.

This research aim was to study structural changes
in kidneys of rats undergoing hypometabolism (artifi-
cial) and hamsters (artificial and natural (hiberna-
tion)) and at recovery stages (2 and 24 hrs later).

Experiments were carried out according to the Ge-
neral Principles of Experiments in Animals approved
by the 6™ National Congress in Bioethics (Kyiv, 2016)
and agreed to the statements of European Convention
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OKCIEepUMEHTHI NMPOBOJNUIN B COOTBETCTBUU C
«O0muMH TTPUHITUTIAMHU SKCIIEPUMEHTOB HA KUBOT-
HBIX», 0100peHHbIMU V] HanmoHaisHBIM KOHIpeccoM
o 6noatuke (Kue, 2016) u cormacoBaHHBIMH C TI0-
noxeHusiMu «EBporneiickoli KOHBEHLIMU O 3alluTe
MMO3BOHOYHBIX KHBOTHBIX, HCTIOJIB3YEMBIX JJIS KCIIe-
PUMEHTAIBHBIX U JIPYTHX Hay4dHBIX Ienei» (Crpac-
Oypr, 1986). PaboTy BBITIONHSIN B OCEHHE-3UMHUI
MIEpPHO Ha caMIaxX 30JI0THUCTHIX XOMSKOB (Macca 85—
95 1; n = 30) u camiax O0eCIOPOTHBIX OEIBIX KPBIC
(macca 180-220T1; n = 20). Jlo Ha"ana SKCTIepUMEHTA
JKUBOTHBIX COJIEPIKaJI B YCIOBUSAX BHUBApHUA IPH €C-
TECTBEHHOM CBETOBOM PEKMUME Ha CTaHIApPTHOM pa-
unoHe ad libitum ¢ noGaBIeHUEM 3€PEH MIIEHUIIBI U
CEeMsIH IIOJICOTHEYHHUKA.

XOMSIKOB Nepe]] MOTPy>KEHNEM B COCTOSHUE €CTECT-
BeHHoro runomeradonuszma (EI'M) paccaxxuBanu B
VHJUBUyalbHbIE KJIETKH, U3 PallOHA WCKIIOYaIIN
COYHYIO ITHILLY, CHA0KaJIl THE30BbIM MaTeprajioM (ape-
BECHBIE OIIMJIKU M CEHO) U MEPEHOCUIIH B TEMHOE T10-
MEIIeHHE C TeMIieparypoii Bozayxa (5 +2)°C (mpombIii-
JICHHAs XOIIOAMITbHAS KaMmepa oobemoM 20 M ¢ aBTOMa-
THUYECKON PETyIHpPOBKON TeMIepaTypsl). XOMIKA
morpy>kaiuch B crsiuky depes3 10-14 cyrok. Cpennsis
JUTATENTLHOCTE OayTa cocTanisiia (3 £ 0,5) cytok. Coc-
TOSTHHE MCKYCCTBEHHOTO runomerabonuizma (MI'M)
MOJIETTUPOBAIIH C IIOMOIIBIO METO/IA «3aKPBITOTO CO-
cyna» [4]. JKUBOTHBIX B repMETHYECKH 3aKpPBITOM
cocyzae (oobemoM 3 mm* st Kpbic U 2 1AM A7 XO-
MSIKOB) MOMEIIATH B TEMHYIO XOJOAWIBHYIO KaMepy
(2...5°C). Haxonmsich B yCIOBUSIX ITOHMKEHHOU TEM-
TepaTypbl ¥ HapacTaroIel THITOKCUU-TUTICPKAITHHH,
KUBOTHBIE ITOCTENEHHO (B TeYeHue 2,5-3 4) morpy-
JKAITUCh B COCTOSIHUE, CXOJTHOE 110 (PU3UOTOTHIECCKUM
rmapamMeTpaM ¢ eCTeCTBeHHOU rudepHarueit. JKubot-
HBIX BBIBOJIVIJIH U3 SKCTIEPHMEHTA ITyTeM JIeKAITUTAIIH,
Martepuan 3abupanu npu goctmwkennu UI'M u ET'M,
a TaK)Ke Ha 3Tarax BOCCTaHOBJIEHHUA (depe3 2 u 24 4
MO CJIE BBIXO/Ia U3 TUIIOMETAa00IMIECKUX COCTOSTHUMN)
(n = 5 B KaX10H dKCIIEpUMEHTAIBHON Tpymie). s
MOP(OIOrHYECKOr0 MCCIICIOBAHUS 3a0Upalli JIEBYIO
MOYKY JKUBOTHOro. ['McTONMOrn4eckoe muccienoBaHue
MPOBOJMIM MO cTaHAapTHOM MeToauke [2]. [lomyuen-
HbIE Cpe3bl TKAHU MOYEK TOJIIMHOU 6—8 MKM OKpa-
IIUBAJIM TeMATOKCIJIMHOM U 303uHOM. [Ipenapatrsl
u3ydaiau u GororpadupoBaid ¢ MOMOIIHI0 MUKPO-
ckoma «Axio Observer ZI» («Carl Zeiss», ['epmanus) ¢
MIpOTpaMMHBIM OOecTiedeHneM ISl aHaau3a n300-
paxxenwuii «AxioVision Rel. 4.8» («Carl Zeissy). [Ipu
MOP(}OJIIOTHIECKOM HUCCIIEIOBAHIUH BU3YallbHO Olle-
HUBAJIM COCTOSTHHE THCTOJIOTHYECKUX 00Pa3IloB TKaHH
M0YEK (KPOBEHAIOIHEHUE COCYI0B, COCTOSTHUE CTPYK-
TYpPHBIX KOMITOHEHTOB TOYKH, NIEPUBACKYIISIPHBIX U
WHTEPCTUIUAITBHBIX TIPOCTPAHCTB, YHI0TEINATBHBIX
KJIETOK, HallM4ue JIeTeHePaTHUBHO-IUCTO(PUISCKUX
n3MeHeHuid u np.). Coneprkanue oOIIero nMpoTenHa B

&

for the Protection of Vertebrate Animals Used for Expe-
rimental and Other Scientific Purposes (Strasburg, 1986).
The research was carried out within the autumn-winter
period in male golden hamsters (weighting 85-95 g;
n =30) and male bredless albino rats (180-220 g; n =
20). Before the experiment the animals were housed
in the animal facility with natural light/dark cycle and
a standard diet ad libitum enriched with wheat and
sunflower seeds.

Before entering the natural hypometabolism (NHM)
state the hamsters were placed into individual cages,
the diet was deprived of juicy food. They were provided
with nesting material (sawdust and hay), and then
transferred into a dark room with air temperature (5 +
2)°C (industrial cooling chamber of 20 m? volume with
automatically controlled temperature). Hamsters en-
tered hibernation after 10-14 days. An average bout
duration was (3 £0.5) days. The state of artificial hypo-
metabolism (AHM) was simulated using the ‘closed
vessel’ method [6]. Animals in a sealed vessel (3 and
2 dm® volume for rats and hamsters, respectively) were
placed into a dark cooling chamber (2...5°C). Being
under reduced temperature and increasing hypoxia-
hypercapnia, the animals gradually (within 2.5-3 hrs)
entered the state, similar by physiological parame-
ters to natural hibernation. The animals were decapi-
tated, the sampling was performed when the AHM
and NHM were achieved, as well as at the recovery
stages (2 and 24 hrs after arousal from hypometabolic
states) (n=>5 in each experimental group). The left kid-
ney of animal was taken for morphological examina-
tion. Histological examination was performed accor-
ding to the standard technique [8]. The obtained 6—8 um
thick sections of kidney tissues were stained with he-
matoxylin and eosin. The preparations were studied
and photographed with the microscope Axio Observer
Z1(Carl Zeiss, Germany) with the image analysis soft-
ware AxioVision Rel. 4.8 (Carl Zeiss). The state of renal
tissues (blood filing, state of structural components
of kidney, perivascular and interstitial spaces, endo-
thelial cells, presence of degenerative-dystrophic chan-
ges, efc.) was visually assessed in histological sections
during morphological examination. The total protein
content in tissues was determined by the Bradford
protein assay [2]. For statistical data processing we used
the Mann-Whitney test.

In renal tissue of AHM rats we revealed the slight
signs of protein dystrophy, thereat the epithelium was
preserved, nephrons were large, no blood flow reduc-
tion was observed (Fig. 1A). In hamsters undergoing
AHM we have noted the increased interstitial spaces
(signs of edema) and vascular congestion, which might
indicate a slowing down of blood circulation and blood
outflow disorder; in epithelial cells of distal tubules
the signs of granular, moderate hydropic and hyaline-
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Pwuc. 1. TkaHb MOYKM KPbIChI NPY MCKYCCTBEHHOM rMNOMeTabonnmyeckoM cocTosiHUM: A — runometabonuyeckoe CoCTOsSHME;
B — yepes3 24 4 nocrne BbIxo4a M3 rMnomMeTabonnyeckoro CoCTosHWs; benbiM KOHTYpPOM OTMeYeHbl NMPOCBEThl MPOK-
CMMarnbHbIX KaHanbLeB HedpoHa, 3anofHeHHble ChyLleHHbIM anuTennem, D — npuaHakn 6enkoBoln Anctpodum.

Okpacka remaToOKCUITIMHOM U 303UHOM.

Fig. 1. Kidney tissue of ratin artificial hypometabolic state: A —hypometabolic state; B — 24 hrs later artificial hypometabolic
state; white color circled — lumens of proximal tubules of nephron, filled with exfoliated epithelium, D — signs of protein

dystrophy. H&E staining.

TKaHAX onpenersuu MeronoM bpendopaa(7]. s cra-
THCTUYECKOW 00pabOTKHM JaHHBIX UCIIONB30BAJIM Hella-
pameTpuueckuil kpurepuii ManHa- YUTHH.

B tkanu nouex kpeic npu UI'M BbIsIBIIEHBI HE3HA-
YUTEJIbHBIC PU3HAKU OCIIKOBOM TUCTPOGUH, IPU ITOM
SMHTENHNN COXpaHEH, HEPOHBI OOJBIIHE, PEITYKIIHS
KpOBOTOKa He HaOmromanack (puc. 1, A). Y XOMIKoB
npu MI'M ObutM OTMEYEHbI yBeNWYeHHE WHTEPCTH-
IUaTBHBIX TPOCTPAHCTB (MIPU3HAKK OTEKA) U TUIepe-
MHUS COCYZIOB, UYTO MOKET YKa3bIBaTh Ha 3aMeIEHUE
KPOBOOOpAILIEHHUS M HAPYIICHUE OTTOKA KPOBH; B KJIET-
Kax 3IMUTENUs AUCTAIBHBIX KaHAJIbIIEB OOHAPYKECHBI
MIPU3HAKU 3€PHUCTOM, YMEPEHHOU TUAPONUUYECKON 1
THaJIMHOBO-KanenbHol auctpoduii (puc. 2, A). [pus-
HaK{ ¥ IPUYUHBI AUCTPO(Uii OoAPOOHO ONMCaHbI HAMH
panee [4]. Y kprIc "epe3 2 4 mocie Beixoaa uz MI'M
B TKaHHU MTOYEK KaKUX-TMO0 N3MEHEHHH HE BBISBIICHO.
Opnako uepes 24 9 MpocBeT MPOKCUMANIbHBIX KaHaIb-
11eB HepoHa ObUT 3aITOJTHEH CITYIIEHHBIM STTUTEIHEM,
YTO SIBJSIETCS CIEJCTBHEM HapyIIeHUs KpoBooOpa-
IICHUS U THOEIH SruTeTnonuToB (puc. 1, B, o0BeneHo
0eJbIM KOHTYPOM). Y XOMSKOB uepe3 2 U MOcCJie BbI-
xona u3 UI'M coxpaHsIuch HapylLIeHHE KPOBOOO-
pallleHus ¥ pacllipeHNe HHTEPCTUIUAIBHBIX IIPOCT-
paHCTB, HAOIIOAATUCH AUCTPOPUICCKUE U3MEHEHHS
SMMTENHNS AUCTATBHBIX KaHabLEB (puc. 2, B), a uepes
24 4 — HapymieHus: ObLIH YK€ MEHEe BBIPAXKEHBI, HO
COXPaHSUTUCH THIIEPEMUS COCY/IOB U IPU3HAKH THAJIH-
HOBO-KarnenbHou uctpodun (puc. 2, C). [Ipu ETM y
XOMSIKOB B TKaHHU TMIOYEK HAOJIONaIN BEHO3HYIO THIIe-
pemuto, iucTpodudeckrue I3MEHEHHST ATUTENHNS TIPOK-
CHUMAITbHBIX KaHAJIBIEB (THIpOTHYeCcKast TUCTPODHSI);
MPOCBET COOMPATENbHBIX TPYOOUEK U JUCTAIbHBIX

npo6nemMbl KpMOOGMONOrMM M KPUOMeEeAULMHbDI
problems of cryobiology and cryomedicine

Tom/volume 27, Ne/issue 1, 2017

drop dystrophies (Fig. 2A) were found. The features
and causes of the dystrophies we described in details
previously [6]. In rats, 2 hrs later arousal from AHM
no changes in renal tissue were revealed. Nevertheless,
24 hrs later the lumen of proximal nephrons was filled
with exfoliated epithelium, that we associated with
circulatory failure and epithelial cell death (Fig. 1B,
white oval). In hamsters, 2 hrs later arousal from AHM
the circulatory failure and expansion of interstitial spa-
ces were kept, the degenerative changes in epithelium
of distal tubules were observed (Fig. 2B), and 24 hrs
later these disorders were less pronounced, but a vas-
cular congestion of vessels and signs of hyaline-drop
dystrophy were still observed (Fig. 2C). Renal tissue
in hamsters undergoing NHM had a venous conges-
tion, degenerative changes in epithelium of proximal
tubules (hydropic dystrophy); a lumen of collector tu-
bules and distal nephrons was filled with exfoliated
epithelium (Fig. 2D, white arrows). After 24 hrs no
changes in kidney tissue of hamsters were found,
its structure was the same as in the normal kidney.
V.F. Kozlova and T.N. Yurchenko [5] studied renal
tissue of ground squirrel under hibernation and de-
monstrated reduced blood flow and congestive phe-
nomena in vascular system as well, moreover they
reported the hypertrophy and hyperplasia of smooth
muscle cells, flattening and dehydration of epithelium
of proximal and distal tubules. The noted by us featu-
res in renal tissue state were to some extent reflected
in a changed total protein level (Table), which decrea-
sed only during hibernation (almost thrice). This fact
may be due to a more significant deceleration of blood
flow and BT decrease ((8 £ 1)°C) during hibernation
as compared to AHM ((16 £ 1)°C) [6]. In addition,
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Puc. 2. TkaHb noykn xomska: A — NCKYCCTBEHHOE rmnomeTabonunyeckoe coctosiHne; B — yepes 2 4 nocne Bbixoda 13
NCKYCCTBEHHOro rmnometabonuueckoro coctosHus; C — yepes 24 4 nocne BbIXoAa M3 WCKYCCTBEHHOMO runometa-
H6onuueckoro coctosHus; D — cocTosHne rmbepHaumm; IS — nHTepcTuUmManbHble NpocTpaHcTBa; D — npusHakn 6enkoBon
auctpodun. CTpenkammu nokasaHbl MPOCBETbl cobupaTenbHbiX TPybOYeKk M AUCTanbHbIX KaHanbLeB HedpoHa,
3anofiHeHHble cnyLeHHbIM anuTeneM. Okpacka reMaTOKCUIMHOM U 303MHOM.

Fig. 2. Hamster kidney tissue in: A — artificial hypometabolic state; B — 2 hrs later artificial hypometabolic state; C —
24 hrs later artificial hypometabolic state; D — hibernation state; IS — interstitial space; D — signs of protein dystrophy.
The arrows indicate the lumens of collecting tubules and distal tubules of nephron, filled with exfoliated epithelium.

H&E staining.

KaHaJIbIIeB HepoHa ObLJI 3aII0THEH CITYILEHHBIM 3111~
tenueM (puc. 2, D, Genble ctpenku). Uepes 24 4 B
TKaHU MTOYKH XOMSIKOB KaKUX-TH00 M3MEHEHHH BBISB-
JICHO He ObLT0, CTPYKTYpa ee COOTBETCTBOBAIA HOPMaJTh-
Hoii mouke. B.®. Kosnosoii u T.H. FOpuenxo [3] npu
WCCIIEIOBAHNY TKAHU ITOYEK CYCINKOB, HAXOMSIINXCS
B rHOEpHAIINH, TOKAa3aHO, YTO €€ COCTOSHHUE U CTPYKTYypa
TaKKE XapaKTEepU3yIOTCs MPU3HAKaMU PETYKLUH Kpo-
BOTOKA U 3aCTOMHBIMU SIBJIEHUSIMU B COCYIUCTON CHC-
Teme, HaOMIoAaroTCsl TUIEPTPOQHS U TUIEPIIA3HS
IJIa/IKO-MBIIIEYHBIX KJIETOK, YIUIOLIEHHUE U IETHPATALHS
SMUTENHS] TPOKCUMANIBHBIX U IUCTAJIBHBIX KAHAJIBLIEB.
OTMe4eHHBIe HAMH OCOOCHHOCTHU B COCTOSIHUHU TKaHH
[IOYEK B OTIPEAETICHHON CTEIIEHU HAXO/IAT OTPAKEHHE
B M3MEHEHUHU YPOBHS 00Iero mporerHa (Tadiuia),
KOTOPBIN CHIKAJICS TOJIBKO MPH THOepHanyy (TI04TH B
TPH paza). DT0 MOXKET ObITh CBA3aHO C OOJICe 3HAYM-
TEJIbHBIM 3aMEJJICHUEM KPOBOTOKA U najgeHueM TT

&

the hibernation development is known as being ac-
companied with a significant reduction of blood pres-
sure [7]. Ofnote is also the fact that the featured chan-
ges in chymase and tonin enzyme activity, which parti-
cipate in the formation of vasoconstrictor peptide
angiotensin (A) II from Al in kidney, being observed
in rats and hamsters undergoing HM [1, 9] may explain
some deformations revealed by us in renal structure
and hemodynamics (Figs. 1 and 2). Chymase in rats
and mice, unlike that in humans, primates, dogs, and
hamsters, is one of the angiotensinases, because it
rapidly hydrolyzes the linkage of Tyr4-Ile5 in All,
and forms All only at high concentrations of Al In
hamsters undergoing NHM the chymase activity in
kidneys increases multifold, and of tonin is multi-
fold reduced [10], the activation of renal renin-an-
giotensin system is an important part in hyperten-
sion pathogenesis and renal damage [4]. No changes
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((8 £ 1)°C) mpm rubepHALINH TTO CPABHEHHIO
¢ UT'M ((16 = 1)°C) [4]. Kpome ToTO
HW3BECTHO, YTO pa3BUTHE T'HOEpHALUHU

YpoBeHb 06LLero NnpoterHa (MKr/Mn) B TKaHW MOYKN

npv eCTECTBEHHOM U UCKYCCTBEHHOM rnnomeTabonuame (M = m)
Total protein level (Lg/ml) in kidney tissue at natural and artificial

hypometabolism (M + m)

COIPOBOXKIAETCS CYLECTBEHHBIM CHUXKE-
HueM kpoBsgHoro nasienus [10]. Cnexgyer
TaK)KE OTMETUTh, YTO OCOOEHHOCTH H3MEHE-
HUS AKTUBHOCTH YH3UMOB XMMa3bl U TOHHUHA,
YY4aCTBYIOIIUX B 00pa30BaHUHM Ba30KOH-

CTPUKTOPHOTO TMEMNTHIa AaHTHOTEH3UHA (A)
II u3 Al B moukax, nmpu UI'M y kpbIc 1 X0-

MSIKOB [1, 5] MOTYT Ci1y’)XKUTh 0OBSICHEHHEM
HEKOTOPBIX BBISIBICHHBIX HAMH N3MEHEHUN

B CTPYKTYpE ¥ TeMOIMHAMUKE 1o4YeK (puc. 1
n 2). XuMasa y KpbIC U MBIIIEH, B OTIHYNE
OT TAaKOBOM Yy UesoBeKa, MPUMaToOB, CO0aK 1

XOMSIKOB, BJISIETCSI aHTHOTEH3MHA30M, MOC-
KOJIbKY OBICTPO THAPOIM3YET CBs3b Tyr4-

Ile5 B All, o6pazyer All Toabko npu BeICO-
kux KoHueHTpauusx Al. YV xomsikos npu EI'M

Bwua »xuBoTHOro
Type of animal
YcroBusi akcnepuMeHTa
Experimental conditions
Kpbica Xomsik
Rat Hamster
KoHTporb
Control 3,037 £ 0,733 3,089 + 1,227
nrm
AHM 3,015+ 0,71 3,498 + 0,774
UrM 2 4
AHM 2 hrs 3,769 + 0,985 3,879 + 0,669
MM 24 4
AHM 24 hrs 3,64 £ 0,745 4,02 + 0,394
ErM *
NHM - 1,11 £ 0,051

AKTUBHOCTb XMMa3bl B [IOYKAX BO3PACTAET B
pasel, a TOHMHA — B Pa3bl CHIDKaeTcs [6],
AKTHBALU )K€ TIOYEYHOH peHNHAHTHOTEH3U-
HOBOM CHCTEMBI SBIISIETCS BAYKHBIM 3BEHOM
B ITaTOTEHE3€ TUTIEPTEH3UH 1 TIOBPEXKICHUN
nouek [9]. I[Ipu UT'M y KpbIC aKTHBHOCTH
TOHWHA U XUMa3bl He u3MeHsercs [1].

Takum 06pazom, CTpyKTypa mo4ek y Kpoic ipu MI'™M
(TMTIOKCHYECKH-THITEPKATHIYECKasi MOJIEIb) 1 Uepes
2 9 1moclie BBIXO/Ia U3 HETO He MpeTeprieBaja n3Me-
HEHUil, HO Yepe3 24 4 IPOCBET YacTH KaHAIIbIEB ObIT
3aII0JIHEH CIIYIIEHHBIM SIUTENNEM BCIIEICTBHE Hapy-
LIEHNs1 KPOBOTOKA. Y XOMAKOB B moukax npu UI'M
HaOJIoAaINCh 3HAYUTEIbHBIE JAereHepPaTuBHO-IH-
CTpopUUECKUE N3MEHEHHS, YaCTUYHO COXPaHSIO-
muecsa u uepes 24 1 nocie Beixona uz MI'M. Oco-
OCHHOCTH, BBIABICHHBIC B TKaHU MOYKU mpu EI'M
(BeHO3HAs THIIEPEMUS, TUCTPOPHUECKIE N3MEHEHUS
SMUTENNS MPOKCUMAIbHBIX KAHATBIEB; CIYIICHHBIN
SMUTENNH B MPOCBETE COOMPATEIBHBIX TPYOOUEK U
JIMCTAITBHBIX KaHAIBIEB HEQPOHA), OUECBHJTHO, SIBJISFOT-
cs1 crrenicTBreM Oonee peskoit peaykmuu 1T u modey-
HOTO KpoBOTOKa 1o cpaBaeHmo ¢ II'M. Uepes 24 1
TOCJIE BBIXO/IA U3 THOEPHALMH CTPYKTYpa MOYKH XOMSI-
KOB HE OTJIMYalach OT HOPMBI, YTO YKa3bIBacT Ha
aKTHUBaLMIO (U3MOIOTHYECKON penapaunuu mocie

peniepdys3uu.

Aemopwi evipadicaiom 61a200apHOCMb CM.H.C.,
x.6.n. A.B. Illuno u cm.n.c., k.6.n. U.®. Kosa-
JIeHKO 3d MEmOoOU4ecKyio nomowb.
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MpumeyaHue: * — pasnuuns CTaTUCTUYECKM 3HAYMMbI MO CPABHEHUIO C
KOHTpornewm, p < 0,05.

Note: * — differences are statistically significant if compared with the
control, p < 0.05.

in the tonin and chymase activities were found in rats
undergoing AHM [1].

Thus, the kidney structure in rats undergoing AHM
(hypoxic-hypercapnic model) and 2 hrs later arousal from
it remained unchanged, but 24 hrs later the lumen of
some tubules was filled with exfoliated epithelium due
to blood flow failure. In hamster kidneys undergoing
AHN we have observed significant degenerative-dyst-
rophic changes, some of them were observed even 24 hrs
after arousal from AHM. The features, revealed in kid-
ney tissue at NHM (venous congestion, degenerative
changes in epithelium of proximal tubules, exfoliated
epithelium in lumen of collector tubes and distal neph-
rons), were obviously resulted from a sharper decrease
of BT and renal blood flow as compared with AHM. In
24 hrs after arousal from hibernation the hamster kid-
ney structure did not differ from the norm, thereby in-
dicating the activation of physiological reparation folo-
wing reperfusion.

The authors are thankful to Dr. A.V. Shilo, senior
research fellow, PhD, and Dr. LF. Kovalenko, senior
research fellow, PhD, for methodological assistance.
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