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Hecmotps Ha 3HaUUTENbHBIE TOCTHKEHUS B U3YUEHUU
9THOJIOTUU U MAaTOreHe3a, METOI0B MPO(YHUIAKTUKH U
JIeYyeHHUs MovYeuyHbIX 3aboneBanuii, octpas (OIIH) u
XpOHHMUYECKas moyeuHass HegocTaTouHocTh (XITH)
TIPOJIOIKAFOT OCTABATHCS OJJHUMH U3 HAN0O0JIee pacpocT-
paHEeHHBIX 3a0o0neBanuii [3, 4].

Lenpro maHHOTO HCCIEAOBaHUS OBLIO M3YUYHTh
BO3MOYKHOCTH HOBOTO ITOJIX0J1a K KOPPEKIUH (PyHKITHO-
HaJbHBIX U MOP(}OIOTHYECKUX W3MEHEHUH B TKaHAX
MOYEK MyTEM BBEICHHUS KPHUOKOHCEPBUPOBAHHOTO JKC-
TpakTa ajutoreHHoi rianentsl (K3I1T) Ha pone Momenu
OIIH u XIIH. IIpoBeaeHo M3y4eHHE BBIACTUTENBHOM
GyHKIUU MoYeK, Mopdororuveckass KapTHHA TKaHU
MOYEK Ha BCEX CTAIMIX Pa3BUTHS U TEUEHHUS MOACTIHLHON
MaTOJIOTHH, a TaKxke nocie BBeaeHus KOIL.

DKCIIEpUMEHTBI COOTBETCTBOBAIH OOIICTIPUHSITHIM
OMOATHYECKUM NpUHIUIaM. VcciieqoBaHus TPOBOANIH
Ha 25 HEeMMHEHHBIX OEJIBIX KphIcax-caMIax 4-MecsIHOTO
Bo3pacTa. [loueuHyio HEJOCTATOYHOCTH BBI3BIBAIHN
OJTHOKPATHBIM BHYTPUMBIIIICYHBIM BBEJICHUEM HATOIIAK
50%-ro pactBopa muieposia B go3e 10 MiI/Kr macchl
tena [2]. JKuBoTHbIE OBUTH pa3leNeHbl Ha 3 TPYIIBL:
| rpynna — MHTAKTHBIE )KUBOTHBIE (1 = 5); 2 rpymnmna —
KUBOTHBIE C MOJEJbIO0 MOYEYHOH HEIOCTaTOYHOCTH
(n=10); 3 rpynma — XUBOTHbIE C MOJEJIbIO TOYEHHOH
HE-0CTaTOYHOCTH, KOTOPBIM YepEe3 HEAAENIIO IOCIIE BBE-
JIeHUsI TInIeposia (CTaaus «IIOKOBOH MOYKW») 3 pasa (¢
nepepsBoM | JIeHb) BHYTpUMBIIIeYyHO BBoAWH 0,5 mi
KOII (n=10). )KuBoTHBIX Tpynn 2 u 3 BBIBOIWIN U3
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Despite significant advances in the study of the etio-
logy and pathogenesis, ways of prevention and treatment
of renal diseases, acute (ARF) and chronic renal failure
(CRF) continue to be among the most common diseases
[1, 4].

The purpose of this study was to explore the possi-
bility of a new approach to the correction of functional
and morphological changes in the kidney tissues by intro-
ducing cryopreserved allogeneic placenta extract (CPE)
on the background of the experimental ARF. To do this,
renal excretory function and morphological features of
kidney tissue were studied at all the stages of development
and course of modelled disease, as well as following
introduction of CPE.

The experiments were conducted in compliance with
generally accepted bioethical principles. The studies
involved 25 outbred white male rats aged 4 months.
Renal failure was modelled by one-fold intramuscular
injection on an empty stomach of 50% solution of
glycerol in a dose of 10 ml/kg body weight [4]. The
animals were divided into 3 groups: Group 1 was intact
control (n = 5); Group 2 comprised the animals with
modelled renal failure (n = 10); Group 3 included the
animals with modelled renal failure which were in one
week after start of experiment ('shock kidney' stage) 3
fold (one day between the manipulations) intramuscularly
injected with 0.5 ml CPE (n = 10). Animals of Groups
2 and 3 were sacrificed at week 3 (oliguric stage of
ARF course) and the week 8 (stage of interstitial nephritis
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9KCTIEPHU-MEHTA uepe3 3 Herenu (ONMUrypudecKast CTaaus
teuerns OITH) u va 8-t Hexene (cTaans hopMHUpOBaHUS
HHTEPCTULHANBHOIO He(QPUTA, KOTOPBIH sABIsETCS
ocHoBoit XITH) [2]. Ilepen BbiBeieHHEM U3 IKCTIEPUMEH-
Ta >KUBOTHBIX MOMEIIAIN B OOMEHHBIE KaMepsbl, I1e B
TEUCHHE CyTOK cOOUpaI MOUY, B KOTOPOH ONpeaesiin
YPOBEHb KpeaTUHHHA. YPOBEHb KPEaTUHUHA TaK¥Ke
U3MEPSIN B CIBOPOTKE KpOBH. CKOPOCTh KIIyOOUKOBOM
¢unprpanun (CK®) paccuutsianu o meroay Pedepra-
Tapeea. {71 THCTOIOTHYECKUX UCCIICTIOBAHIN 00Pa3IIbI
TOTOBWJIM CTaHJApPTHBIM 0Opa3oM. ['mcromoruueckue
IpemnapaTsl NOYKH OKPAIINBAIN IeMaTOKCIUINHOM U
503UHOM. JIJ151 TPaHCMUCCUOHHOM JIEKTPOHHOM MUKPO-
CKOTIMH (MHUKPOCKOTI «Selmi», YkpanHaa) o0pasIis! IpoBo-
JUIIH Yepe3 pacTBOPbI CIIUPTOB, 3aJIUBAIH B OJIOKU AIIOH-
apanjguTa, IoIyTOHKUE CPe3bl OKPAIIUBAIU II0 METOAY
Y. Sato, ynbTpaToHKUE Cpe3bl KOHTPACTUPOBAII YEThIPEX-
OKHCBI0 0cMUs. KpuOKOHCEpBUPOBaHHBIM 3KCTPAKT ILIa-
LEHThI MOTyYau CJIeIYIOHHUM 00pa3oM: IIALEHTY KPbIC
JUCHEPTUPOBAIM B FOMOT€HU3aTOPE MOMYUYEHHbII rOMO-
reHaT HOoJBepraan 3-KpaTHOMY 3aMOPaKUBAHHIO IO
temnepatypsl —196°C u oTTauBaHuUIO; 3aTEM €T0 CMe-
IIMBAJH ¢ pU3H0IOrnIecKuM pactBopoM (1:1), menrpu-
($yrupoBany, HaIOCAIOK MEPEHOCHIN B IUIACTHKOBEIC
npobupku oovemoM 1,8 mur («Nuncy, CIIIA), 3amopa-
JKMBAJIM M XPAHIJIN B )KUIKOM a30T€ JI0 NCTIOJIE30BAHHS.

Jist craructudeckoit 00pabOTKU MOTyYEHHBIX JaHHBIX
HCIOJIB30BANK Iporpammy Statgraph 2.0 u Hemapamer-
pudecKkuil Kputepuil YUTHH-MaHHa.

N3BecTHO, 4TO NIUIIEPOT — OCMOTHUECKUI ANYPETHK,
OCHOBHBIM MEXaHHU3MOM JEHCTBUS KOTOPOTO SIBJISETCS
3HAUUTEIbHOE CHUXKEHHE peabcopOIMY HOHOB HATPUsI B
JUCTANBHBIX OTAeNax HeppoHna. Ha ¢poHe nHTOKCHKauu
IJIMIIEPOJIOM HaOIoaeTcst ObICTPOE HapaCTaHUE KITMHH-
gyeckoit cumnromatuku OITH (arypus, runepkpearune-
HUMUS), B OCHOBE TaTOreHe3a KOTOPOH JIEKHUT CIO-
COOHOCTB BBICOKHX KOHIICHT DAL OCMOTHYECKHU aKTHB-
HBIX BEIIECTB BBI3BIBATH BEIPAKEHHYIO BA30KOHCTPUKIINIO
apTepuoia MOYeK C Pa3sBUTHEM HIIEMUH MO3TOBOTO Be-
miectsa [1]. [Tomumo 3Toro, mpu OBICTPOM POCTE OCMO-
JISIPHOCTH B TYOYJISIPHOM CUCTEME MOBBIIIAETCS KOHI[EHT-
pauwmst noHoB Cl™ B IpocTpaHCTBE MEXIY macula densa
U Me3aHTueM KIyOOukoB. DTOT CIBMI MO MPUHLHITY
00paTHOI CBSI3U 3aIllyCKAaeT PeryisiTOPHbIE MEXaHU3MBI
MTOYEYHOTO KPOBOTOKA M TAKXKE MPUBOIHUT K Ba30KOHC-
TPUKINHU MPHHOCSIINX apTEPHOII KIIyOOUKOB, TTaICHUIO
CK® u pazsururo OITH.

HUccnenoranus GyHKIWMI TOUCK, BHITTOTHCHHBIC Yepe3
3 HemenW TOCIHC BBEACHUS TIHUIIEPONA, IOKA3aIH, ITO
COCTOSIHHE OCTPOT0 HapyUICHHUS BBIACTUTEIHHOMN (QyHK-
UM MOYEK OCTaBaIOCh cTaOMIbHBIM. OO 3TOM CBUIE-
TEJILCTBOBAJIN OJIUTOYPHUS, 3HAYUTEIILHOE, TOYTH IBYKpaT-
Hoe, cHmkeHne CK®, runepkpeaTHHUHEMHUS (PUCYHOK).
Uepes 8 Henenb nocie BBEACHUS IIIHLEPOIa OTMEUanoch
HE3HAYHUTENBFHOE YITyUIlIeHUE TIOKa3areliel (PyHKIMOHAIb-
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formation, being the basis for CRF) [4]. Before sacri-
ficing the experimental animals were placed in a meta-
bolism chamber, where during the diurnal diuresis was
assessed, and the collected urine was used to measure
the level of creatinine. The level of creatinine was also
determined in blood serum. Glomerular filtration rate
(GFR) was calculated according Rehberg-Tareyev.
Histological studies were done in samples treated in a
standard way. The sections were stained with hema-
toxylin and eosin. Transmitted electron microscopy
studies (microscope Selmi, Ukraine) were done in
samples conducted through series of alcohols and
embedded in epone-araldyte, semithin sections were
stained according Sato, ultrathin sections were
counterstained by osmium tetroxide. Cryopreserved
extract of placenta was procured as follows: rat placenta
was homogenized, thrice frozen down to —196°C and
thawed, mixed with physiological saline (1:1), centri-
fuged, supernatant was collected and transferred to
plastic 1.8 ml tubes (Nunc, USA), frozen and stored in
liquid nitrogen until needed.

Statistical processing was performed using the
Statgraph 2.0 software and nonparametric Mann-
Whitney criterion.

It is known that glycerol is an osmotic diuretic, which
main mechanism of action is a significant reduction in
sodium reabsorption in the distal nephron. Glycerol
intoxication results in an abrupt rise of clinical symptoms
of ARF (anuria, increased creatinine level), the patho-
genesis of which is the feature of high doses of osmo-
tically active substances to cause marked vasoconstric-
tion of the renal arterioles and the development of medul-
lar ischemia [3]. Moreover, rapidly growing osmolarity
in the tubular system is accompanied with an increase
in the chloride ions concentration in the space between
the macula densa and mesangial glomeruli. As a feedback
this shift launches renal blood flow regulatory mecha-
nisms and also causes vasoconstriction of the afferent
glomerular arterioles, a drop in GFR and the development
of ARF.

Studies of renal function performed 3 weeks follow-
ing the glycerol administration showed that state of acute
excretory disorders remained stable. This was evidenced
by oliguria, a significant almost two-fold decreased
GFR, hypercreatininemia (Figure). In 8 weeks following
the glycerol administration only insignificant improve-
ment in renal function in experimental animals was found:
diurnal diuresis, GFR and blood creatinine level were
increased, urine creatinine level was decreased.

Introduction of CPE caused improvement even to
the 3" week of experiment: blood creatinine level de-
creased, urine creatinine and GFR increased. After 8
weeks, diurnal diuresis and GFR were higher if compared
with previous observation term, but still lower than the
intact control values (Figure).
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HOT'O COCTOSIHHUSA MOYECK 3KCICPU-

MEHTaIbHBIX )KUBOTHBIX: YBEIHYE-
Hue cytoyHoro auypesa u CKO,
KOHIIEHTpaIly KpeaTHHHHA B KPO-
B, CHIDKEHUE YPOBHS KpeaTHHUHA
B MOYe.

BBenenue KOII BrI3BIBaNIO
VIy4IIEHUE TOKa3aTeNeil yxe Ha
3-ii HeylesIe IKCTIEPUMEHTA: CHIKE-
HUE YPOBHS KpeaTHHIHA KPOBH, TI0-

CyTOuHbI anypes, mn
Diurnal diuresis, ml

CK®, mn/MuH
GFR, ml/min

BBIIICHHE YPOBHS KPCaTHHUHA B
moue, CK®. Ha 8-ii nenene skcne-
pUMEHTa IOKa3aTeNIH CYTOUYHOTO
nuypesza 1 CK® 6putn BeIIE yem

Cpok HabnogeHus, cyTku
Observation term, days

0 2 4 6 8 10

Cpok HabniofeHus, cyTku
Observation term, days

Ha TPEeABIIYIIEM CPOKE, OJHAKO
MO-TIPE)KHEMY HUKE YpOBHEH WH-
TAaKTHOT'O KOHTPOJIS (PUCYHOK).

[o-BuarMomy, pyHKIMOHATB-
Hble W3MEHEHHUs B MOYKax ObuIH
BbI3BaHbl HAPYIIEHUEM IOYEUHOTO
KpPOBOTOKa, KOTOPO€ 00yCIIOBIIEHO
BOBJICYEHHEM PEHUH-aHTMOTEH-
3MHOBOU CHCTEMBI.

230 1 !

180 ’

Creatinine content, pmol/l

280 1 W

Creatinine content, mmol/|

Mopdonoruueckue uccieno-

BaHUs IMOKa3ajld, 4TO Ha QoHE
HapyIICHUS KPOBOCHA0XKECHUS TKa-
HU TIOYKH 4Yepe3 3 Heaenu rmocie
BBEJCHHS TIIMIIEPOJIa BOZHUKAIH
BTOPHUYHBIE TOBPEKICHUS KaHAIb-
[IEBOT0 armapara B BHJIE JUCTPO-
(U ¥ HEKPO3a SIUTEIUS POKCH-
MAaJIbHBIX M JUCTAIbHBIX H3BUTHIX
kaHanbieB. [ToruGmmii u caymeH-
HBII 3MUTENHUH Monaaai B cooupa-
TeJIbHBIC TPYOOUKH M 3aKyIOPUBa
WX, YTO MPHUBOJUIO K aTpopuu
AMUTENUs TPYOOUEK U 3HAYUTEIIh-
HOMY YBEJIIMUCHHIO MX JAHaMeTpa

KoHueHTpaumnsa kpeaTUHUHA, MKMORb/1

(mmToBHAHAsA nouka). Hapymenue oTToka yabTpadHibT-
paTta BBI3BIBAJIO 3HAYMMOE II0 CPaBHEHUIO C HOPMOH
yBenuueHue pazMepoB Karcyiusl lllymnsHckoro-boy-
MeHa. B cBoro ouepeip, 3T0 HEraTMBHO BIIMAIO Ha KPOBE-
HAaITOJTHEHHE [TOYCUHBIX KITyOOUKOB, O YeM CBHICTEIIBCT-
BOBAJIO YMEHBIIIEHHUE IUIOLAAN UX KalWuIApoB. B urore
9TO MPHUBOIWIO K MpPeoOIagaHnio TUCTPOPUUECKUX U
HEKPOTUYECKUX IPOLIECCOB, HECMOTPSI Ha HalIU4Ue
pereHepaloHHbIX IPOLIECCOB B SJIIUTEIUU AUCTAIbHBIX
U NPOKCUMAIIbHBIX KaHalbleB. Uepes 8 Henenb mocie
BBE/ICHU [NIMLEPOJIa METPUYECKHUE ITOKA3aTENH IUIOIAN
KJIy0o4Ka, Kancylbl U COCYAMCTBIX NeTeab OBLIN
JOCTOBEPHO HIDKE HOpMBI. OTMeYaInch JucTpodus u
HEKpO3 JIUTENUs KaHAJIbLEB, a TAKXKE YBEJIMYEHUE UX
npocseTa. bonee Toro, HabIIOAANNCH YIaCTKU BOCTIAJIE-
HUS, JCHKOIUTAapHas WHOWIBTPALNS WHTEPCTULIUS U
HMHTEpPCTULIMANIbHBIN OTeK. JlanbHeiliee yBenuueHue uH-
TEPCTHIHAILHOTO TaBJICHHS IIPUBOMIIO K eIIie OOJIbIIeMY
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Cpok HabntopeHusi, cyTku
Observation term, days

KoHueHTpaumsa kpeaTuHWHa, MMOMb/n

Cpok HabntofeHus, cyTku
Observation term, days

Mokasatenu cyTtouHoro guypesa (A), ckopocTb knybodkoBon unstpauum (B),
KOHLUEeHTpaums kpeatnHuHa B kpoBu (C) n moye (D) Ha cdoHe akcnepumeH-
TanbHOWM MOYEYHON HeJocTaToyHOCTK (2), a Takke nocne BeegeHusa K3I1 (3);
1 — VHTaKTHBIN KOHTPONb; * — pasnuMyuns 3Ha4YMMbl B CPAaBHEHUWN C KOHTPOMeM;
p < 0,05; # — nokasaTtensmu rpynnbl 2, p < 0,05

Diurnal diuresis (A), glomelular filtration rate (B), concentration of creatinine in
blood (C) and urine (D) on the background of experimental renal failure (2) and
following CPE treatment (3); 1 — intact control; * — statistically significant differen-
ces if compared with the control, p < 0.05; # — values of group 2, p < 0.05.

Apparently, the functional disorders of the kidney
have been associated with impaired renal blood flow,
caused by the action of the renin-angiotensin system.

Morphological studies have shown that on the
background of blood circulatory disorders in kidney
tissue 3 weeks later glycerol administration, secondary
damages of tubular apparatus occurred in terms of dys-
trophy and necrosis of proximal and distal convoluted
tubules epithelium. Dead and desquamated epithelium
appeared in discharging tubules and blocked them, that
led to atrophy of epithelial tubules and significant increase
of their diameter (thyroid-like appearance of the kidney).
Violated ultrafiltrate outflow caused significant (if com-
pared with the norm) increase in the size of the Shum-
lyansky-Bowman’s capsule. In its turn, this negatively
affected blood filling of glomeruli, which was evidenced
by the reduction of the capillaries area. These events led
to the prevalence of dystrophic and necrotic processes
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CIaBITMBAHUIO KaHAIBIIEB U HAPYIICHUIO KpoBOOOparle-
HUS B Moyke. PazpacTtaHue cOeIWHUTEIBHON TKaHHU B
MECTax BOCIAJICHHS YCUJIUBAJIO CHABIMBAHUE COCYIIOB
HHTEPCTUIINSA, YTO MOATBEPKAAIOCH KPOBOUBIUSHUAMHU
¥ BEHO3HBIM MOJTHOKpOBUEM. Takum 00pa3om, OCHOBOH
OITH sBastroTcst AUCTPOHUICSCKUE K HEKPOTUIESCKHUE MPO-
1IECCHI B AMUTEJINH MPOKCUMANIbHBIX U IUCTATBHBIX Ka-
HaJIBIIEB, a TAKXKE HApYIIEHUE KpoBooOpaienus. [lepe-
xox B craauio XIIH Ha cpoke sxcnepumenTa 8 Henenb
MMEET WHYI0 OCHOBY — WHTCPCTHIMAIBHBIA HEDPUT U
HedpockIepos.

N3yuenue npenaparoB mo4YeK >XKUBOTHBIX, KOTOPBIM
o v KOIT, mo3Bomiio ycTaHOBHUTD, YTO THAIMHOBO-
KareJbHast TUCTPO(Hs UMeNa MECTO TOJIBKO B IMHIYHBIX
SIUTEINOLUTAX, @ B UHTEPCTUIIMU OTCYTCTBOBAJIO BOCHA-
neHue. Pazmeprl Ki1yOOYKOB HE OTIIMYATUCH OT TPYIIIIBI
HMHTaKTHOTO KOHTPOJISL, OTCYTCTBOBAIM MMPU3HAKU HapyIlIe-
HUA TUM(BO- U KPOBOOOPAIIICHHUS.

IIpoBeneHHBIE HCCIEN0BaHKA O3BOIIAIOT 3AKIIIOUUTD,
YTO BBEJICHUE KPUOKOHCEPBUPOBAHHOIO HKCTPAKTa ajljlo-
TEHHOMH IJIalleHThl B paHHUE CPOKU Pa3BUTHUS TOUEUHON
HEIIOCTATOYHOCTH (Ha CTAJANH «IIOKOBOH OYKNY) yIIyd-
IIAI0T (PYHKINOHAJIBHBIE IOKA3aTeN! IT0YeK, TPEAOTBpa-
LIAeT Pa3BUTHE U3MEHEHU CTPYKTYphl TKaHEH, 1, B UTOTE,
MePEXo/i B XPOHUYECKYIO (azy.
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despite the presence of regene-rative processes in the
epithelium of the distal and pro-ximal tubules. In 8 weeks
after the glycerol administra-tion the metric parameters
of glomeruli, capsule and vascular loops were
significantly lower than the norm. Degeneration and
necrosis of tubular epithelium were observed together
with significant increase in their lumen. Moreover the
sites of inflammation were found, leukocyte infiltration
was observed in the interstitium as well as interstitial
edema. Further increase in interstitial pressure led to a
greater compression of tubules and poor blood
circulation in the kidney. Accrementition of connective
tissue at inflammation sites additionally in-creased the
vascular compression of the interstitium, as evidenced
by hemorrhages and venous plethora. Thus, the basis
of ARF are dystrophic and necrotic processes in the
epithelium of the proximal and distal tubules, as well as
poor blood circulation. The transition to the CRF in 8
weeks of experiment has another basis, an interstitial
nephritis and nephrosclerosis.

The study of sections obtained from the kidneys of
animals treated with CPE revealed that hyalinosis was
found only in several epithelial cells, and no interstitial
inflammation was present. Dimensions of glomeruli did
not differ from the intact control, and there were no
signs of lymph and blood circulation disorders.

The conducted investigation allows to conclude that
introduction of cryopreserved extract of allogeneic
placenta in early terms of renal failure development
(“shock kidney”’ stage) improves the functional charac-
teristics of the kidneys, as well as prevents the develop-
ment of structure changes and, finally, do not allow the
disease to enter a chronic phase.

References

1. Ishani A., Nelson D., Clothier B. et al. The magnitude of acute
serum creatinine increase after cardiac surgery and the risk
of chronic kidney disease, progression of kidney disease, and
death. Arch Intern Med 2011; 171: 226-233.

2. Murugan R., Kellum J.A. Acute kidney injury: what’s the
prognosis? Nat Rev Nephrol 2011; 7(4): 209-217.

3. Noskova A.P. Effect of furosemide and mannitol on survival of
rats with acute renal failure. In: Lebedev A.A., editor. Pharma-
cological regulation of renal function. Kuybyshev; 1981: p. 40—
44,

4. Yurchenko T.M., Govoruha T.P., Marchenko L.M. et al.
Ultrastructure and functional features of rat kidneys under
modelled acute renal failure. Experim i Klin Medytsyna 2012;
56(3): 49-53.

npo6nemMbl KpMOO6MONOrMM U KpPUOMeAULIMHbDI
problems of cryobiology and cryomedicine

Tom/volume 24, Ne/issue 1, 2014





