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CHANGES OF PROTEINURIA AND ACID-REGULATING KIDNEY FUNCTION
IN MATURE RATS WITH SLOW AND RAPID ACETYLATION TYPE UNDER CONDITIONS
OF SUBACUTE CADMIUM-NITRATE INTOXICATION

Kmet T., Filipets N., Hrachova T., Bulyk T., Kushnir O.

Higher State Educational Establishment of Ukraine «Bukovinian State Medical University», Chernivtsi, Ukraine

Renal pathology is in the leading position among the pre-
conditions of unfavourable prognosis concerning the increase
of sickness and mortality rate of the population in the whole
world. Deterioration of the kidney functions is manifested by
rather variable peculiar symptoms, although clinical signs
usually result from dysfunction of a considerable amount of
nephrons. Special feature of the kidneys is involvement of
powerful protective mechanisms in case of their primary dam-
age and long compensation of functional disorders from the
side of other organs under conditions of comorbid pathology.
Scientific-practical recognition of a prior role of the kidneys in
the functional-metabolic interrelations with other organs and
systems of homeostasis support promotes the search for new
biological markers of nephron damage. Nowadays the role of
phenotypes different by their characteristic is being actively in-
vestigated including initial levels of glomerular filtration rate
(GFR), creatinine, cystatin C, proteinuria, lipocaine, associated
with neutrophil gelatinase under conditions of kidney and co-
morbid pathology [1,12,14]. At the same time, the efficacy to
use acetylation phenotype as a biomarker ot susceptibility to un-
favourable effect of cadmium chloride and sodium nitrate is sci-
entifically substantiated, since genetic determination of changes
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in N-acetyltransferase-2 (NAT2) metabolism plays an important
role in detoxification processes of the body [3]. Toxicity of the
heavy metal cadmium and nitrates should be mentioned here as
a danger for the environment and human health [10,16]. Direct
nephrotoxic effect of cadmium containing compounds and met-
hemoglobin action of sodium nitrate first of all are manifested
by dysfunction of the tubular portion of the nephron. Disorders
of water-electrolytic balance, acid-base balance and homeosta-
sis in general are associated with disorders of tubular reabsorp-
tion and secretion. Considering the above to determine the role
of acetylation phenotype as a predictor of development and
progress of toxic nephropathy caused by xenobiotics — cadmium
chloride and sodium nitrate — is of a certain interest.

Objective - to determine peculiarities of subacute cadmium-
nitrate effect on the parameters of proteinuria and acid-base con-
dition of rats with slow and rapid acetylation type in order to
have an idea concerning a prognostic role of acetylation pheno-
type in the development of nephropathy.

Material and methods. The experiments were conducted on
laboratory non-linear albino male rats of 6 months and the body
weight of 0,16-0,18 kg, kept under standard vivarium conditions
on well-balanced feeding. All the experiments with animals
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Table. Changes of proteinuria and acid-regulating kidney function of mature rats with slow and rapid acetylation type

under conditions of subacute cadmium-nitrate intoxication (M+m, n=7)

“Slow” acetylizers “Rapid” acetylizers
Indices i i i i
Control Cadmm'm chlprlde Bonitel Cadmlu‘m chlf)nde and
and sodium nitrate sodium nitrate
LI 3,8+0,09
D + + L.
iuresis, ml/2 hour 3,5%0,21 3,4£0,38 3,3+0,18 p<0,05
Concentration of protein in 0,041+0,0112 0,012+0,0016
urine, mg% 0,014+0,0031 p<0,05 0,029+0,0071 p<0,05
Excrcnon of protein, mg/2 0,050:0,0109 0,117+0,0128 0,090+0,0217 0,04720,0056
our p<0,0|
Excretion of protein, mg/100 0,029+0,0050 0,010+0,0014
microliter GF 0,012+0,0027 p<0,05 0,026+0,0065 p<0,05
pH of urine, units 6.8+0,16 7,0+0,12 6,9+0,07 6,1+0,09
p<0,01
Excretion of TA, 57,6+6,15
RN T 25,4+4,93 33,5+4,00 18,1+£2,74 p<0,01
Excretion of TA, 11,9£1,08
micromole/100 microliter GF s 18128 H P05 p<0,01
Excretion of NH,, 63,6+6,16
icrotisle® Kour 32,444 81 42,4+3,63 24,2+2.24 p<0,01
Excretion of NH,", 13,2+1,14
micromole/100 microliter GF LS WiockE A6 p<0,01
’ 3 g 1,1+0,02
Ammonium coe #ient, units 1,3+0,08 1,3£0,11 1,4+0,11
p<0,05
Golst e 0,26+0,128 0,130,036 0,140,022 i e
in urine, micromole/L p<0,01
Excretion H', 3,48+0,467
nansabeY otk 0,92+0,493 0,47+0,115 0,46+0,077 p<0,01
Excretion H', 0,730,121
nanomole/100 microliter GF 9,830,116 HATES I8 g 13e0.01) p<0,01
notes: p — reliability in comparison with the control rats; TA— titrated acids,

GF - glomerular ¢ ltration; n — number of rats in every group

were conducted according to the State Standard 42 1-88 “Labo-
ratory animals. Technological process” keeping to the main
principles of the European Convention for the Protection of Ver-
tebrate Animals used for Experimental and other Scienti; ¢ Pur-
poses (18.03.1986), the EU Directive €C Ne 609 (24.11.1986)
and the MPH of Ukraine Ne 281 (01.11.2000). A statistical group
included 7 animals.

Acetylation ability was determined by means of intragastric
introduction (through the probe) of sulfadimine on 1% starch
solution in the dose of 100 mg/kg of the body weight. Urine was
collected from the animals during three hours. N-acetyltransfer-
ase activity was determined in it by means of Prebsing-Havrylov
method in Tymofeyeva’s modij cation [6]. The experimental an-
imals were divided into two groups: “rapid” and “slow” acetyl-
ators on the basis of the amount of free and general sulfadimine
excreted with urine. 2 subgroups were isolated in every group:
I — control (intact) animals, II — animals receiving cadmium
chloride and sodium nitrate.

To create the model the rats received cadmium chloride during
14 days in the dose of 0.1 mg/kg (1/150 DL, ) intraperitoneally
and sodium nitrate in the dose of 500 mg/kg (1/15 DL, ) intra-
gastrically (through a probe). During the whole period of the ex-
periment the control group of rats instead of exotoxins received
isotonic solution of sodium chloride intraperitoneally and settled
tap water intragastrically. 24 hours after the last introduction 5%
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water test was made for all the rats (tap water, intragastrically),
and the animals were placed into exchange cages for collecting
urine. Diuresis was registered 2 hours later. Protein concentra-
tion in urine was determined by means of sulfosalicylic method
[5]. Acid-regulating function of the kidneys was assessed by pH
indices (pH-meter Radelkis, Budapest) in urine, concentration
of hydrogen ions, titrated acids and ammonia ions determined
by titration method.

The parameters of the kidney functions standardized by 100g
of the body weight and glomerular ; Itration rate were calculated
by the common formulas [7]. The data obtained were statistical-
ly processed by means of the program «Statgra; cs», con/ dence
of the data were evaluated by Student t-criterion.

Results and their discussion. The obtained experimental
;ndings demonstrated that under conditions of subacute cad-
mium-nitrate intoxication changes of proteinuria and acid-
regulating kidney function depend on acetylation phenotype
in rats (Table). In comparison with intact control animals
protein concentration in the urine of rats with slow acetyla-
tion type 192,8% increased as much, protein excretion for
2 hours — 134% as much. The presence of proteinuria is in-
dicative of nephrotoxic action of combined cadmium-nitrate
elfect and development of nephropathy. It should be noted
that renal transport of cadmium is characterized by several
mechanisms of nephron damage. First of all, cadmium sim-



GEORGIAN MEDICAL NEWS
No 10 (283) 2018

ilar to other heavy metals possesses high affinity to sulfur.
When cadmium compounds enter the tubular portion and
are absorbed by tubular cells, similar to other heavy metals
they bind sulfhydryl (-SH) groups of proteins and enzymes
that normally provide energy, respiration, antioxidant protec-
tion of cells; they also induce dysfunction of tubular cells
[2,4,8,11]. In addition to the damage of renal tubules and
inhibition of protein reabsorption glomerular processes can
be disturbed under cadmium effect. Cadmium-metallotein
(CdMT) is a complex with the protein metallotein formed
in the liver and containing much necessary to bind cadmium
cysteine, able to change the structure of the glomerular basal
membrane during filtration. CAMT is known to be partially
reabsorbed and enter filtrate again from the proximal tubules
[15]. It results in disturbed permeability of glomerular filtra-
tion and penetration of more amount of protein into primary
urine. Although in this case nephrotoxicity of free cadmium
ion and that one bound with metalltein is caused by damage
of the transport systems of the proximal nephron portion that
mainly provide protein reabsorption. In our study 141,7%
increase protein excretion with standardized glomerular fil-
tration proves tubular origin of proteinuria in rats with slow
acetylation type. At the same time increased protein loss with
urine also results from a negative effect of sodium nitrate on
the functional kidney state. Excessive content of nitrates and
nitrites in the blood plasma results in disorder of oxidative
processes in the tissues, energy metabolism of nephrocytes
and expressed kidney dysfunction with reduced clearance of
endogenous creatinine and proteinuria intensification [9,13].

Further analysis did not find similar protein loss with urine
in rats with rapid acetylation type. Under conditions of sub-
acute cadmium-nitrate effect protein concentration in urine
58,7% decreased as much. In spite of 15,1% increase of di-
uresis, two-hour excretion of protein did not change. Genetic
variability of acetylation rates is manifested by reduced sen-
sibility of the kidneys to exotoxins cadmium chloride and so-
dium nitrate. One of the protective mechanisms can be more
active formation of rapid CAMT acetylators, a detoxified
cadmium form, in the liver. As it was mentioned, bound cad-
mium damages tubular cells considerably less including
the proximal direct and medullar thick ascending part of
the nephron with a big amount of -SH groups. 2,5 times de-
crease of the standardized by glomerular filtration protein
excretion is indicative of functional ability of the proximal
tubules concerning protein reabsorption in rats with rapid
acetylation type under conditions of subacute cadmium-
nitrate intoxication.

Analysis of acid-regulating kidney function did not find
changes of indices in rats with slow acetylation type exposed
to subacute cadmium-nitrate effect (Table). When heavy metals
and methemoglobin agents enter the organism acid-base balance
can deviate into the side of acidosis. Most likely in case of rapid
acetylation the body acidity increased. pH of urine decreased
ammonium coefficient 21,5% decreased, which was indicative
of acidogenesis prevailing over ammoniogenesis. The concen-
tration of hydrogen ions in urine 6,6 times increased. Increased
secretion of hydrogen ions as well as proton excretion in free
and bound state indicate the ability of the kidneys in rats with
rapid acetylation type eliminate excessive amount of hydrogen
ions from the body. In response to the development of metabolic
acidosis excretion of titrated acids 3.2 times increased, ammonia
— 2,6 times, hydrogen ions — 7,6 times. Increase of these indices
standardized by glomerular filtration in 2,4, 1,9 and 6,1 times
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respectively confirms the suggestion concerning retention of
functional possibilities to maintain homeostasis of the nephron
tubular portion.

Conclusion. Therefore, under conditions of subacute cad-
mium-nitrate intoxication the indices of proteinuria and acid-
regulating kidney function depend on acetylation phenotype
in mature rats and have variable dynamics of changes. Con-
trary to rapid acetylation type, increased protein loss by the
body at the expense of considerable increase of concentration
and excretion with urine, is indicative of greater susceptibil-
ity of rats with slow acetylation type to nephrotoxic action of
cadmium chloride and sodium nitrate. Lack of proteinuria and
adaptive character of changes in acid-regulating function of
the kidneys directed to maintenance of acid-base balance are
indicative of less harmful effect on the tubular nephron part
of rats with rapid acetylation type. At the same time, it does
not enable to exclude development of acute cadmium-nitrate
nephropathy. In order to confirm the significance of acetyla-
tion phenotype for assessment of susceptibility and degree
of cadmium-nitrate damage of the kidneys the condition of
other renal functions should be examined with analysis of
biochemical criteria of nephrotoxicity, which is of an impor-
tant practical value for prediction of genetically determined
individual susceptibility of the body to harmful xenobiotic
effect with further selection of appropriate pharmacological
correction.

Prospects of further studies consist of the following (com-
prehensive) investigation of changes of homeostatic kidney
functions directed to the maintenance of water-salt balance
with assessment of biochemical markers of subacute cadmi-
um-nitrate damage of the kidneys in rats with slow and rapid
acetylation types.
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SUMMARY

CHANGES OF PROTEINURIA AND ACID-REGULAT-
ING KIDNEY FUNCTION IN MATURE RATS WITH
SLOW AND RAPID ACETYLATION TYPE UNDER
CONDITIONS OF SUBACUTE CADMIUM-NITRATE
INTOXICATION

Kmet T,, Filipets N., Hrachova T., Bulvk T., Kushnir O.

Higher State Educational Establishment of Ukraine «Bukovin-
ian State Medical University», Chernivtsi, Ukraine

The experiments conducted on non-linear mature laboratory
albino rats determined that under conditions of subacute cadmi-
um-nitrate intoxication the indices of proteinuria and acid-reg-
ulating renal function depend on acetylation phenotype. Unlike
rapid acetylators considerable increase of protein concentration
in urine (192,8%, p<0,05) and standardized by glomerular filtra-
tion protein excretion (141,7%, p<0,05) are indicative of higher
susceptibility of rats with slow acetylation type to nephrotoxic
action of cadmium chloride and sodium nitrate. Lack of pro-
tein loss with urine and adaptive-compensative character of
acid-regulating renal function changes directed to elimination of
hydrogen ions excess from the body give evidence concerning
less intensive damage of the nephron tubular portion in rats with
rapid acetylation type, and at the same time do not exclude de-
velopment of nephropathy. In order to confirm the significance
of acetylation phenotype for assessment of susceptibility and
degree of cadmium-nitrate damage of the kidneys the condition
of other renal functions should be examined with analysis of
biochemical criteria of nephrotoxicity. which is of an important
practical value for the selection ol appropriate pharmacotherapy.

Keywords: cadmium-nitrate intoxication, mature rats, slow
and rapid acetylation type, kidueys, acid-regulating function,
proteinuria.
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HU3MEHEHHMSI TIPOTEMHYPHH MW KHCJIOTOPETY-
JUPYIOUWENW O®YHKIHA MOYEK MOJIOBO3PEJBIX
KPBIC C MEJJIEHHBIM H BBICTPBIM THIIOM ALE-
THJIHPOBAHUS ITPH ITOAOCTPOM KAJMHEBO-HH-
TPATHON HHTOKCUKAITHHA

Kmere T.H., ®uaunen H.J., Ipauesa T.H., Byasik T.C.,
Kymuup O.B.

Buicwiee zocydapcmeennoe yuebnoe 3asedenue Yipaunst «by-
KOBUHCKUIL 20CY0apcmeenHblll MEOUYUHCKUIL  YHUBEPCUMEmy,
Yeprosysi, YVepauna

B skcnepuMenTax Ha HelMHEHHBIX TOJIOBO3pENbIX nabopa-
TOPHBIX Oensix KpbICax-caMijax yCTaHOBIEHO, 9TO MPH TOHO0-
CTpOﬁ KaJlMHCBO-HHTpaTHOﬁ HHTOKCHKAIHH MOKasareim Impo-
TEHHYPHH H KHCHOTOPCI"YJIpriOllleﬁ (t)y!l!(l.ﬂ!l'l MOYEK 3aBHCAT
oT (i)CHOTHHE AlETHITHPOBAHHA. B otnwume ot 6I:IC'I‘pHX are-
THIATOPOB, CYIECTBEHHOE MOBLIIEHHE KOHUEHTpatmK Genka
B Moue (na 192,8%, p<0,05) u cranapTH3HpOBaHHON MO KHC-
noToperymupyionied (yHkuun skckpeimn Oenka (Ha 141,7%,
p<0,05) yxasbiBator Ha GoJee BHIPAMEHHYHO CKJIOHHOCTh KpPBIC C
ME[UICHHBIM THITOM ALCTHIMPOBaHHS K He()POTOKCHUECKOMY Jeii-
CTBHIO XJIOPH/A KaJIMHA W HHTpata Harpha. OTCYTCTBHE MoTeps
Oenmka ¢ MOYOiT 1 aNaNTHBHO-KOMIICHCATOPHEIN XapaKTep H3MeHe-
HHIT KHCIOTOperymHpyIomei QyHKIHH NoYeK, HarpaBIeHHsli Ha
BhIB¢IeHHE H30BITKA HOHOB BOJOPOAA W3 OPraHH3Ma, CBHJETE/h-
CTBYIOT O MEHbIIEH CTENEHH NMOBPEXIICHHSA KAHABIEBOTO OTENA
He(pPOHa KPLIC ¢ OBICTPEIM THIIOM AUETHIHPOBAHKA, IIPH 3TOM HE
MO3BONIAIOT HCKIOYUTE passuTHe Hedponaruu. [Toareepxienue
3HAYHMOCTH d}eﬂowna AlCTHIIHPOBAHMWA [UIA OLCHKH CKIIOHHOCTH
H CTCIICHH KaJIMUCBO-HHTPATHOIO MMOBPEAKICHHS TMOYCK ‘rpcﬁyer
H3Y4EHHs COCTOSHHA JPYIHMX PECHAIBHBIX (YHKUHMI C aHAIH3IOM
OHOXMMHYECKHX KPHTEPHEB He()POTOKCHYHOCTH, YTO HMEeT Golth-
110€ TMPaKTHYECKOE 3HAYCHHE TIpH BRIOOpE HanpasneHHi dapMa-
KOTEparvH.
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3AHIUTHL! . CBOMCTBA MPEITAPATA PACTHTEJIGHOT'O ITIPOUCXOXKIEHUS
IMPA OCTFOM SMOIHOHAJIBHO-BOJIEBOM CTPECCE B S9KCIIEPUMEHTE

lopoxupckmnii B.H., Tkauenko F.K.

Tocydapc incennoe yupesncdenue «Hucmumym cmomamonozuil u 4eocmHo-1uyesoll Xupypauu
Hayuonanrwnoti akademuu meduyunckux Hayk Yepaunsty, Odecca, Vipauna

OmonmonansHo-6omesoii crpece (DBC) conposokiaer cro-
MAaTOJIOrHYECKHE BMEIIATC/ILUTBA — OPTOAOHTHUCCKHE, XH-
pyprudeckue. Henons3osaiiic HECheMHOH OPTOIOHTHHMECKOMH
anmapatypsl 1pH JICHCHHH ‘.\G'JU‘ICJHOCTHBIX AHOMAJIMH H XH-

PYPrHYECKHE BMENIATENBCT I [IPH HMIUIATONIOTHH ABJISIOTCA
CTPECCOM JUIs OpraHMsMa. (JpToAOHTHYECKOE JICUCHHE COBpeE-
MEHHBIMH aniapaTtaMH, Mo (1i1IIHIM MHOMXKECTBA HccleJoBare-
Niel, HapylIaeT roMeocTas pouBoil MOMOCTH, YXY/IILIAeT THIHe-
HHYECKOE COCTONHHE Opraton i TKaneH mojsocTH pra, CHUXKaeT
(YHKIHOHATLHYIO PE3UCTC! (HOCTh TBEPABIX TKaHeH 3y00B,
€noco0CTRYET Pa3sBHTHIO BOC! 1 IHTENBHBIX [POIECCOB B TKAHAX

BOKpyT 3yGos [1,2,5,7,8].

3HauuTeNbHas HacTk 3y0oueIOCTHRIX aHOMAlHil CONpoBo-
KJIAETCA JOKATBHBIMA M3MC/CHIAMH B KOCTHOH TKAHHM alibBe-
ONIAPHOTO OTPOCTKA W OCTEO10PO30M, MECTHBIM HAPYIICHHEM
KPOBOOOpAIEHHA, TPABMATI (CCKOIl OKKIIO3HEH, HAPYLUICHHEM
obmena BemecTs. DTa CHTY 1G0T OCIHOKHACTCH HA (PoHE coMa-
THYECKOH I1aTOIOTHH, B Yac11i0CTH caxapHoro auabera H MeTa-
GoHYeCKOTO CHHAPOMA.

CrpeccoBoe BO3EHCTBHE HapyIIaeT HECIEUHHYECKYIO pe-
3HCTEHTHOCTEL OPraHW3Ma, ©iu3biBas TOPMO3Allee BIAMAHME HA
pereHpalHoHHBIE Tpouecch 1 TKkauAx napononta [4]. Crpece
OpraHM3Ma CONPSDKEH © Ak ipalueil 0CH THIIOTaNaMyc-THIo-
(H3-HAANMOYEUHHKOB, CTEIIC i KOTOPOH B 3HAUMTEILHOH Mepe
3@BHCHT OT YPOBHA IICHXC MOIHMOHANBLHOIO HANPSUKeHHT H

MCHXOTHIIHYECKHX ocobeHii crel amunocT nauwenrta. CHU-
Maromue 5TH 3PHeKTsr H3LCCTIBIe AHKCHOMNTHKH (J{Ha3enaM
H Jp.) ocnabIioT MIIH YCTP:i 10T CyObeKTHBHEI MeHTAIBHBIH
crpecc [11].

Ha ceropuamauii feHb yo iosieHo, 9to nomugenonst (TID)
PACTHTENBLHON MHIIM YYacTi:, 10T B 00CCICHCHNH JIOKAIBLHON H
obuieii pesucTeHTHOCTH K ItviorennsiM Qakropam [3]. B pac-
teruax [IP Berpewatores uwiuie B BHAC TIHKOIWIOB, peke —
arnuKkoHOB [6]. 3makoBele 1viLrypul Goratil C-riHKo3HAAMH,

KOTOPBIE COACPKATCA B TKal X dKTHBHOIO POCTA ITHX KYILTYp
(JIMCTBA, MOYKH, UBETKH). T, b5 JIMCTLAX IMUSHHLL! BLISBICHB
TPHIIHH, TIOTCONHH, AlHIer 11 1 UX [IHKO3MIBL — (H30)0pHEH-
THH, (H30)BHTeKCHH [10]. 4 1aBOHOMIHBIC COCMHHEHIA B BHIE
C-mmko3uzios npeactasasior coboii cretndiyeckyio rpynmy
HE TOJBKO MO CTPYKTYPHbIM 0COGCHHOCTSM, HO M [O IeKap-
CTBEHHBIM CBOIiCTBAM.
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[ens HACTOAMIETO MCCIEAOBANHA — OTPEACHCHHE 3alHTHEIX
CBOHCTB NpErapaTa pacTHTENBHOTO MPOHCXOKAEHHS — OHOTPH-
Ta M TPaHKBHIH3ATOPa AHA3eNaMa B YCIOBHAX BOCIPOH3BEjlE-
HHS 3MONMOHAIEHO-00IEBOTO CTpecca Y Kphic.

Marepuas w MeToBI. DKCTIEPHMENT NpoBe/ieH Ha 24 Gelbix
KpEICAX-CaMIaxX 5-Mecs4HOro Bo3pacTa JTHHHA Bucrap cragHo-
ro passejelua. M3ydeHo BimsHue noaH(eHONOB MPOPOCTKOB
neThes mienuusl (30-40 anei) — npenapara GHOTPHT, npeio-
crasiienoro HITA «Opecckas GHOTEXHONOTHA» H CTAHAAPTHO-
ro aukcuonntuka 0,5% pacrBopa auazenama (XOIT «3xopos’s
Hapomy», Ykpauna) Ha mokasatenu neprdepuyeckoil KpoBH
KPBIC, COCTOSHHE TECT-OPraHOB W YyNbLeporeHHsle 3 ()eKThl
npH BocnpousseieHun y Hux octporo DBC no Jlesuneparo [9].
Bee xusothnie (o 6 Kpeic B TpyIne) cogepikaiuch Ha cTaH-
JIAPTHOM pallHone BuUBapHs: | rpynma — unTakTHas; y kpsic [1,
IIT 1 IV rpynn rocnpoussopums octpsiit BC. 3a 60 MunyT /10
CTPECCHPOBAIIHA KPEICK per os moxyyanu: II rpynma — soy, I11
rpyrma — auasenam B goze 1,25 Mr/kr Macesl Tena; IV rpynma —
npenapar GHOTPHT B Ho3e 50 MI/Kr Maccel Tena.

Octpetit DBC TpeBoKHOrO OKMAaHHA GOIEBOro BO3ACHCTBHA
BOCIIPOM3BO/IHUIH HA MPOTKEHHE 3 4acoB cOAepXKaHHEM KpLIC B
KIEeTKax KoHcTpykuuu Jesumeparo, B KOTOpOIf IMojgada MoCTOAH-
HOTO TOKa CHIIOM 5-6 MA NPOM3BOMMIACE CO CITYYaiiHEIMA HHTEp-
BAJIAMH BpeMenn 100 Ha 1oj KIeTkH, 0o Ha mwiatdopmy, pac-
nonoKeHy o iaj nonoM [11]. Tlocne oxoH4aHHs CTpecCHPOBAHHA
HPIKH3HEHII0 W3 XBOCTOBOH BEHBI KPBIC 3a0Hpany nepudepHye-
CKYIO KPOBE i IOJCYMTBLIBAIM NPOLEHTHOE CONEpkKaHHe HeHTpo-
(rtoB, 50311H0QHIOB, MOHOUMTOB, JTMM(OLUTOB H 0bLIce YHCIO
aeiikoumtos ([71). DKCnepHMEHTB! IPOBOIIMCE HA OCHOBAHHH
Esponeiickoii KOHBEHIMH 110 3aLHTe IIPaB )KMBOTHBIX.

KpbIc BLIBOAMIM H3 ONBITA ITyTEM TOTAIBHOIO KPOBOMYCKa-
HHA M3 cepiua (THonmeHTan Hatpus B gose 40 mr/kr). 3arem
OMnpeseNsaNil OTHOCHTEIBHYIO Maccy HaJNOYCUHHKOB M Ccelie-
3eHKH [Macca opraHa (Mr)/ Macca kpeicel (r)]x100, a Takxke
yaeueporenibii s dext. Boraensau xenyaok, BCKPbIBAIH €ro
10 Majloi KpHBH3HE, NPOMBIBAJIM, BRICYIIHMBAIH calderkoi U
HOJACUHTBIBAIM KOJMYCCTBO NMOPAKCHHil, BOZHHKIIHX HA CJIH-
sucroit obonouxe xenyaka (COXK), uaMepsin MX JHHEHHBIH
paszmep (MM) 1IpH IIOMOINH WTaHreHUUpKyna. Onpexensau ga-
croty nopaxenuiit COX (%); MHOXeCTBEHHOCTE NOpaKeHHi —

quclo aposuil u #38. Takects nopaxennn COX ouennsany no
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