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MEXIKEITyI0YKOBast TIepe-

Pe3tome. [lpy n301MpOBaHHOM BBEICHHM aleTaTa CBHUHLA BBISBICHA €r0 KapAHOTOKCHY-
rOpOJIKA.

HOCTb: YMCHBIIICHHE TOJIIMHbI KOMIIAKTHOTO MHOKapja CTEHKU JKEIyJOYKOB, HCTOHUYCHHUE
OT/IEJIOB MEXOKETyI0YKOBOM MeperopoKu, oOpa3oBaHHe NOIOJHHUTEIBHBIX AHOMAJIbHBIX
CYXOXKHJIBHBIX CTPYH MPEACEPAHO-KETyTOYKOBBIX KiIananoB. KOMOMHHPOBAaHHOE BBEICHUH
amerara CBHHIIA WM LUTpara 30JI0Ta WM IHUTpaTa cepedpa CHMXACT KapAWOTOKCHIHOCTH
amerara CBHHIIA ¥ BOCCTaHABJIMBAET TOJIIIMHY MHOKapaa cepaua sMOprona. KomOuHHpO-
BaHHOE BBEJICHHE IIUTPATOB 30JI0Ta WM cepedpa HpeaynpekAacT HEraTHBHOE BIIMSIHUE
alerara CBUHIIA Ha KapIHOTeHe3.
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Nefedova E.A. Bioantagonistic action of silver citrate and gold citrate to the cardiotoxicity of lead acetate in rat em-
bryos.

ABSTRACT. Background. Pressing problem for the industrial regions of Ukraine are heavy metal pollution, with priority
toxicants which is lead and its compounds. Search for new bioantogonism possible lead compounds - a task relevant (impor-
tant) to modern medicine. Objective. The aim of the study was to determine the experimental morphogenetic effects of pat-
terns of isolated impact of lead acetate and lead acetate combined action of gold citrate and silver citrate to heart develop-
ment of the embryos of rats. Methods. The study conducted on embryos of white rats. In the experiment, there were 4 groups
of animals: control group isolated administration of lead acetate group and the combined administration of lead acetate and
gold citrate and silver citrate. Results. Experimental results showed cardiotoxicity of lead acetate, which was determined to
reduce the thickness of the compact myocardium wall ventricle of the heart, reducing thickness fibrillation, ventricular septal
thinning. Violation of delamination processes and ventricular myocardium compaction under the influence isolated lead ace-
tate manifest violation of the trabecular layer formation and the formation of ventricular myocardium atrioventricular valve
holes: shortening valves, change the content and scope of the atrioventricular valves accompanied by the formation of addi-
tional anomalous tendon strings. The influence on the course of cardiogenesis in groups with combined effects of lead acetate
and citrate gold and silver citrate showed recovery of myocardial thickness and ventricular fibrillation, no violations in the
formation of valvular heart rat embryos, indicating a decrease in cardiac toxicity of lead acetate citrate metals during com-
bined administration. Conclusion. Introduction citrate solutions of gold, silver citrate prevents the negative effect of lead
acetate on the general course of processes of cardiogenesis of embryos of rats under experimental conditions and indicates
their bioantagonism. The most pronounced bioantagonism to lead acetate observed in the group combined effects of lead
acetate and citrate gold.
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BBegenne. CraOMIBHOCTE XHMHUYECKOTO CO-
CTaBa SBJIIETCS OJHUM U3 BOXKHEUIINX U 00sA3aTElb-

MCHa U BSaHMOHGﬁCTBHH OTACIBbHBIX MUKPO3JICMCH-
TOB B OpraHu3Me Ipu uxX COBMCCTHOM IMOCTYIJICHUN

HBIX YCJIOBUH HOPMAIBLHOTO (DYHKIIMOHHUPOBAHUS
opraHu3ma, NIe(MUIMT JKHU3HEHHO BAXKHBIX MHUKPO-
JJIEMEHTOB M MOBBIIICHHAS KOHICHTPAIMS TOKCHY-
HBIX B OKpYXKalolIeH cpejie MPUBOIAT K HeOiaro-
NPUSTHBIM BO3JCUCTBUSAM HAa JKU3HEICATENLHOCTh
yenoBeka [1, 2]. MccnenoBanmne ocoOeHHOCTEH 00-
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B OpraHM3M SIBJIICTCS aKTYaJIILHOW 3aJjadeil CoBpe-
MEHHON MEIWIMHBI JJIsl IPOMBIIIICHHBIX PETHOHOB
YKpauHbl.

[Ipobiema nedunmuTa MUKPO3JIEMEHTOB Ha Ce-
TONHSAITHUKN JeHb 1o ompeaeneHuto BO3, sBiseTcs
TJIaBHBIM KPH3UCOM B NMHTAaHWW HACEJCHHS 3eMIIH B
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XXI Beke. MUKpOIJIEMEHTHBIN TeUIIUT HUKOTIa HE
OBIBAaCT M30JIMPOBAHHBIM, a BCET/Ia XapaKTepU3yeTcs
MUKPOIJIEMEHTHBIM JII/IC6aJ'IaHCOM u TIPOABIIACTCA
HapylICHHEM pa3lIM4HbIX BUJIOB OOMEHA C COOTBET-
CTBYIOIIUMH MOP(OIOTHYCCKHUMHU  TPOSIBICHUSIMU
[3-5]. B ycnoBHAX 3KOJOTHYECKOr0 HEOIaromoiy-
Yus TOBOJBHO YACTO HAONFOMACTCS OJHOBPEMEHHOE
BO3CUCTBUE pPAa TOKCHYHBIX 3JICMEHTOB,4YTO BHI-
3pIBaeT A(HEeKT OMOIOTHYECKON CyMMAaIluu UX JeH-
CTBUS M TaKUM 00pa3oM yTIIyOJsieT HeOJIarompHusT-
HOE BO3JICHCTBHE 3TOTO KOMIDIEKCAa Ha OPTaHU3M [6-
8].

CoBpeMeHHBIMH HAyYHBIMH HCCIIETOBAaHUAMU
IIOKa3aHO, 4YTO CBUHCIL UMCCT BBICOKHH TPOIU3M K
DHIOTENHIO COCYAOB, BBI3bIBAas B HEM CTPYKTYpPHBIE
HU3MCHCHMUS, HO HCCJ’IC}IOBaHI/Iﬂ 110 BJIMAHHUIO COCoU-
HCHHWH CBUHIIA HAa KapIWOTEeHE3 HE BCTpPEYacTCs,
MO3TOMY SKCICPUMCHTANbHAs paboTa  sABISICTCS
BEeChMa aKTyaJbHOH W COBPEMEHHOW H PE3YJIbTaThI
MOTYT HCIIOJNB30BaThCSI B TPOTHO3E YMEHBIICHUS
HETATUBHOTO BIUSHHUS W3BECTHBIX AKOJOTHUYECKIX
TOKCHUKAHTOB Kak areraTt cBuHIA [9-11].

B nocnennee necsituieTne HAHOTEXHOJIOTHH U
HaHOMAaTepHaJIbl HAXOIAT Bce OoJiee MUPOKOE MPH-
MEHEHHE B OHOJIOTHMH, BETEPHHAPUU M MEAWIIUHE.
H3BecTHBIMM KauecTBaMH IMPUOPUTCTHBIX HAHOMC-
TAJJIOB KaK HaHOCepeOpO, HAHO30JI0TO  SIBISACTCS
YBCJIMYCHUC AKTHBHOCTU KaK XHUMHWYCCKUX TaK H
(usnyeckux ~ KputepueB.  AHTHOAKTepUAILHBIC
CBOWCTBA cepeOpa ©  MPOTHBOBOCIAIUTEIHLHBIC
CBOWCTBA HAHO30JI0Ta XOPOIIO M3BECTHBI M IIHPOKO
UCTIONB3YIOTCS B MenunuHe. Ho ManomcciemnoBaH-
HBIMH OCTAIOTCSI AHTAarOHHCTHUYECKHE CBOWCTBA Ce-
pebpa, 30J10Ta U APYTUX MHKPOIIEMEHTOB K JIeiCT-
BHIO areraTta cBuHIa [12-14].

B nacrosmiee BpeMsi M3ydeHHE 3aKOHOMEPHO-
CTCil MPOIIECCOB THUCTOreHe3a, MOPQOJOTHYSCKUX
OCHOB (PYHKIIMOHUPOBaHHS M PEMapaTHBHOIO I10-
TEHIMaa CepAeYHON MBIIIEYHON TKaHU MIPU MHTOK-
CUKAIIMH CBHHIIOM H €T0 COCIUHCHUSMH CUHUTACTCS
OJTHOH M3 OCHOBHBIX IPOOJIEM, UMEIOMNX KakK (yH-
JTaMCHTAJIEHBIC, TaK U MPUKIIAIHBIC aclIeKThl. B cBs-
3H C 3THM JIOTHYHBIM €CTh HHTEpeC K MOP(OIIOTHYe-
CKAM HM3MECHEHUSIM KapJHoreHe3a, KOTOPhIe BO3HH-
KaloT 107 BIMSHHUEM aleTaTa CBHHIA M OIpejaese-
HUSI HOBBIX OMOAHTOTOHHCTOB alerata cBHHIA [15,
16].

IloaTOMy meJIbI0 HAacCTOSILEH OSKCIIEPUMEH-
TaJIbHOM pa60TI)I SABUJIOCH HU3YUCHHUC BO3MOXKHOI'O
MOTUGHUIMPYIOUIETO IEHCTBUS IIUTPATOB 30JI0TA U
cepebpa Ha KapJUOTOKCHYHOCTH alleTaTta CBHHIA Y
KpBIC.

Matepuansl # MeTOAbl. Matepuanom uccie-
JIOBaHUSI OBUTH BHIOpPAaHBI B KaueCTBE JKCIIEPUMEH-
TaNBHBIX XUBOTHBIX KPBICH (32 OenpIX MOII0BO3pE-
JBIX CaMOK CTaHIApTHOTO Beca W Bo3pacta). Mccie-
JIOBaHUS HA KMBOTHBIX MPOBOJIMINA B COOTBETCTBHH
¢ «OOmuMH STHYECKUMH NPUHIUIAMHU JKCHEpPH-
MEHTOB Ha *)HUBOTHBIX» (KueB, 2001), koTopsie co-
riacytotcsi ¢ EBporelickolt KOHBEHIIMEH O 3aliuTe

SKCIEPUMEHTAIBHBIX )XKUBOTHBIX (CtpacOypr, 1985).

B sKkcrepuMeHTaIbHBIX MOJAESIX HCIOIB30Ba-
JIM pacTBOp alerara CBUHLA M PacTBOPBI LUTpaTa
cepeOpa, LuTpara 30J10Ta, MOJYUYEHHBIX C MPUMEHE-
HHUEM AKBAHAHOTEXHOJIOTUH IO OPUTMHAJIBHBIM aB-
TopckuM Metoaukam [17, 18].

MopenupoBaHue BIUSIHUSL PAacTBOPOB MHUKpO-
9JIEMEHTOB Ha OpPraHW3M CaMKH U Ha SMOpHOTeHe3 y
KpbIC IPOBOJMJIM 11O clenytoniei cxeme. Bee Kpbichl
ObUTH pa3zeneHsl Ha 4 Tpynmbel: | rpymnma - )KUBOT-
HBIEe, KOTOPEIM BBOIFJIM PACTBOp aleTaTra CBHHIIA B
noze 0,05 mr/kr; 2 rpynma - >KHBOTHBIE, KOTOPBIM
BBOJMJIM PACTBOP arerara cBuHia B go3e 0,05 mMr/kr
U pacTBOp IMTpaTta 30i0Ta B go3e 1, 5 MKr/kr; 3
rpymnmna - XHUBOTHBIC, KOTOPbLIM BBOJWJIN PACTBOP
arierata cpuHIa B 03¢ 0,05 MI/Kkr u pacTBop HUTpa-
Ta cepebpa B 03€ 2 MKI/KT; 4 rpymma - KOHTPOJIb-
Hasl.

CornacHO OOIICHPUHATHIM HHCTPYKLHMSM ITPO-
BEJCHHUS OKCIEPUMEHTAIBHBIX paboT, pacTBOPHI
MHKPOAJIEMEHTOB BBOJUIIA CAMKaM depe3 30H[ OJIIH
pa3 B CYTKH, B OIHO U TO ke BpeMs, ¢ | mo 19 meHn
6epemennoctd (Ha 20-i meHb OEPEMEHHOCTH IIPO-
BOAWJIM OMEpaTHBHBIA 3a060if). MccmemyeMbrx xu-
BOTHBIX BBIBOJIMIIM M3 DKCIIEPUMEHTA CIIOCOOOM Iie-
peno3upoBKU 3(GUPHOrO HapKo3a IOCie YAaIeHUs
MAaTKu C 3M6pl/IOHaMI/I. KprCHT M3BJICKAJIM U3 MaTKH,
¢ukcupoasiu B 10% pactBope popmanuHa s 1o-
CIICIyIOLIETO  TUCTOJIOTHYECKOTO  WCCIIEJOBaHMS
cepaua. Ilocne ¢uxcanuy M3BIEKaNu cepuie M-
OpHoHa, B3BEIINBAJIM, Pa3pe3aid B CarUTTAILHOW U
(pOHTATBHOH TUTOCKOCTH JJIS U3yUeHHsI BHYTPEHHE-
ro pempbedha Kamep cepAama M IPEICEpAHO-
JKEITyTOYKOBBIX KJIAaraHOB. VI3TOTOBISUIM THCTOIO-
THYECKHE IIperaparsl CepAma A BBIABICHUS Ha
MHKPOCKOIIMYECKOM YPOBHE BO3MOXHBIX OTKJIOHE-
HUM B pa3sBUTHH cep.la.

VYuuTtbiBas criequ@uKy NOCTaBIEHHBIX 3a/1a4, B
JJAHHOM HCCIIeZIOBaHMH ObLIa MpOBEJECHA KOJIMYECT-
BEHHas OIIEHKa CIIeTyIOIINX TT0Ka3aTelel Ha Jrarax
KapJIUoreHes:

- Tommuua cepaeyHoil creHkH (Ipeacepaus u
JKeITyTo9Ka) IMOpPHOHA B HOPME W TIPH BO3ACHCTBHH
arerara cBHHIA (MKM), M+m;

- TommmHa cepaeyHO CTEHKH (MIpeacepans H
JKeIyIodka) SMOpHOHA  MpH KOMOWHHPOBAHHOM
BO3JICMCTBUY alleTaTa CBHHIA W IMTpaTa >Keue3a
(MxM), M+m;

- TonmuHa MeEXOKeTyIOUYKOBOI MEeperopoaku
cepjla 3MOpHOHA B HOpMe, IIPU BO3/EHCTBUM alle-
TaTa CBUHIIA U IIPpU KOMGI/IHI/lpOBaHHOM BO3Z[€I7[CTBI/II/I
arierata CBHHIIA M ITUTpaTa xene3a (MkM), M+m;

[NonydeHnsle naHHBIE 00pabaTHIBAINCH CTAaTH-
CTHYECKH C HWCIIOJNB30BaHMEM KOMIIBIOTEPHBIX IPO-
rpamm.

PesyabTtaTtel 1 ux obcy:xaenue. CpaBHEHHE
Pe3yIbTaTOB KApAMOTPOITHOTO JEHCTBUS HU3KUX 103
CBUHIIA C MOKA3aTeNIMH KOHTPOJIBHOM TPYIIBI BbI-
SBHJIO €T0 KapANOTOKCHYHOCTh. Kak pe3ynprar TOK-
CHYECKOT'0 JISHCTBHS alerara CBHHIA Ha KapJHore-
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HE3 B SKCIEPUMEHTE C M30JUPOBAHHBIM BBEICHHEM
arierata CBMHIIA HAaONIONAIOCh yYMEHBIIEHHE Cpea-
HHUX [IOKa3zaTeJed Macchl cepiana 3MOpPHOHOB C
35,33+1,03 mr B HOp™me 10 32,45+1,08 mr B rpymme
CBUHI[OBOM MHTOKCUKAIIUH.

KapanoTokcuuHOCTh anerara CBHHIA Y KPBIC B
JKCIICPUMEHTE MPOSBIIIACH TAK)KE B YMCHBIIICHHE
TOJIIIMHBI KOMITAKTHOTO MHOKap/a CTEHKHU JKEITy-
mouka cepana ¢ 201,6+8,3 mxm mo 179,1£12,3 MM
(p<0,05), yBennuenne oO0beMa U YMEHBIIICHHH TOJ-
IIMHBI CTEHOK TpeACepInii, ICTOHYCHHE PA3INIHBIX
4acTeN MEXOKEIYJOUYKOBOM MEPErOPOIKH: aluKajb-
Has dacth w3 490£15 wMKkM (KOHTpPOJBL) 10
432415 MkM; cpeansst yacTh U3 447+16 MKM B KOH-
Tpoie g0 412415 Mkm; Oa3zanbHas 4YacTh - C
439+14 MkM (koHTpOuIB) 10 417+13 MKM.

BrusHue amerata CBHHIIA TaKKE OTPAXKaIOCh
Ha (popMOOOpa3yrOIUX MPOIECCax CTBOPOK IOIY-
JYHHBIX 3aCJIOHOK KPYITHBIX COCYJIOB B CPAaBHCHHH C
rpymmoii koHTpoysi. Mccnenys cTpoeHHe MOTYITyH-
HBIX KJIAIIaHOB, MBI HaOmomamu (QOpMUpOBaHHE
AHOMAJBHBIX 0 ()OpME CTBOPOK, YTO MPHUBOAMIO K
HapyImIeHWIO TeMOIWHAMUKH cepaua. Hapymenne
MPOIIECCOB ENIMUHAIINA M KOMITAaKTHU3AI[H MHO-
KapJa >KeIyIJO4YKOB MPHBOAMIO B CBOIO OYepensb K
HapYIICHHUIO Tpoliecca 00pa30BaHus TPAOCKYJISIPHO-
ro CJIOs MHOKapJa elIyJ0YKOoB M 00pa3oBaHMs
KJIAIIAHOB TIPEICEPIHO-KEITYTIOUKOBBIX OTBEPCTHIA:
YKOpOUYCHHE CTBOPOK, 00pa30BaHUC IOMOJHUTEIIh-
HBIX aHOMAIBHBIX CYXOXXWJIBHBIX CTPYH, Y€ro He
BCTPEYAJIOCH B IPYIIIC KOHTPOJISL.

Uccrenys mopdoreHeTndeckne 3aKOHOMEPHO-
CTH KapOuOTeHe3a KpBIC IMPH KOMOMHHPOBAHHOM
BO3ZICCTBUH aleraTa CBHHLA W LUTpaTa cepedpa,
HaMH IIOJTyYeHO YIyYIICHHE MOKa3aTeleld pa3BUTHSA
cepiLa 0 CPABHEHMIO C I'PyNION CBUHLIOBOM MH-
TOKCUKalMW NP HU30JIMPOBAHHOM BBCICHUU. AHa-
JU3 UcciaeayeMbIX (akTOpoB Ha pa3BHTHE cepiaua
SMOPHOHOB TPOJEMOHCTPUPOBAI KOMIIEHCATOPHOE
JieficTBUEe muTpaTa cepedpa Ha KapJUOTOKCHUIHOCTH
arerata CBHHIIA, YTO MPOSBIBLIIOCH YBEIHYCHHEM
MacChl Cep/la M BOCCTAHOBJIICHUEM TOIIIIMHBI CTeE-
HOK JKEITYHZOYKOB W MEXIKEITyTOYKOBOU MEPeropo-
k. He HaOmromanoch Takke M aHOMAIIMH Pa3BUTHS
KIIAIIAHHOTO ammapara cepana. TakuMm o0pazom,
muTpaT cepebpa, MONyYeHHBIH O HAHOAKBATEXHO-
JIOTHH MOKHO paccMaTpUBaTh Kak HOBBIH OMOAHTO-
TOHHUCT aleTaTra CBUHIIA 110 BIHSHUIO HA Kapauore-
He3 Y KpBIC.

AHaJ'II/I3 JaHHbIX BJIMAHHA Ha X0 KapJAUOrcHe3a
B IpyIllic KOMOMHUPOBAHHOTO BO3JCHCTBHUS aleTara
CBUHIIA W IUTpaATa 30JI0Ta IOKA3aJ, YTO CPEHHSAA
BEJIMYMHA MACChI Cep/Illa HEe TOJIHKO BOCCTAHABIIMBA-

€Tcsl, HO M HEJJOCTOBEPHO MPEBBIIIAET MacCy cepaua
SMOpHOHa KOHTPOJBHOW rpynmbel. HaGmogamocs
TaK)K€ BOCCTAHOBJICHUE TOJILIMHBI MHOKap/a IpaBo-
IO M JIEBOTO JKENIylI04YKa, YTO CBHIETENBCTBYET O
IMOJIOKUTCIIBHOM BJIMAHUMU LUATpaTa 30JI0Ta Ha Kap-
JMOTOKCHYHOCTH alleTaTa CBHHIIA.

I'ncronornueckne wucciaeqOBaHUs IOATBEPIH-
JIM, 4TO B TPyNIle KOMOMHUPOBAHHOTO BO3ACHCTBUS
alertata CBHHIA W LUTpara 30J0Ta HaOJomaeTcs
YTOJIIEHHE MHOKapAa CpeJHEN M anmuKaibHOW yac-
Tel MEXOKENyIOYKOBOM MEPErOPOIKH KakK 10 OTHO-
LIEHUIO K TPYMIe KOHTPOJIA TaK U K TPYMIE CBUHIIO-
BOW MHTOKCUKauuH. Takue JaHHbIE PACLIEHUBAOTCS
KaK KOMIICHCATOpHOE BIIMSHHME IIMTpaTa 30JI0Ta Ha
KapAUOTOKCUYHOCTh aleTara CBHHIA B pPa3BUTHUU
cepaua.

CormocraBiieHHe  pe3yJbTaToB  BO3JCHCTBHA
alerara CBHHIA IPH HM30JIMPOBAHHOM BBEICHHU WU
KOMOMHHPOBAaHHOM BBEIEHUM C IUTpAaTaMu MeTaj-
JI0B (30JI0TO, cepedpo) B IKCIIEPUMEHTE Ha KpbICax
TIO3BOJIMJIO BBISIBUTH YMCHBIIIEHHE CTETIEHH KapIHo-
TOKCHYHOCTH CBHHIA. AHAlIW3 pE3yIbTaToB BCEX
9KCIIEPUMEHTAIBHBIX TPYIN AACT OCHOBAHUE YT-
BEpXKJAaTh, YTO KOMOMHHMPOBAHHOE BBEACHHE pac-
TBOPOB LIUTpaTa 30JI0Ta, LIUTparTa cepedpa mpesoT-
Bpalla€T HEraTUBHOC BJIMAHUC allcTaTa CBUHIA Ha
X0 Kapauoreneza. Mpbl HaOJIOA BOCCTaHaBIIE-
Hue 0a30BBIX MMOKa3aTelleil pa3BUTHs ceplla Kak Ha
MaKpOypOBHE, TaK M Ha YPOBHE T'MCTOJIOTHYECKHX
HCCIIeIOBAaHUH, YTO CBHUIETEILCTBYET 00 MX OHOaH-
taronusme. HamOonee BBIpa)XEHHBIH OnoaHTaro-
HU3M HaOJromaeTcs B rpymie KOMOMHHPOBAHHOTO
BO3/ICHCTBUS alleTaTa CBUHIA U INTPaTa 30J10Ta.

3akaodyenue. TakuM oOpa3oMm, IPH H30IUPO-
BaHHOM BBEJICHUH alleTaTa CBUHIIA HAMH HaOJIro/a-
JIOCh Y SKCIIEPUMEHTAIbHBIX >KUBOTHBIX BBIPAXKCH-
HOE KapJIUOTOKCHYECKOE IEHCTBUE, KOTOPOE BbIpa-
JKaJIOChb B JOCTOBEPHOM CHWIKCHUH TOJIIIMHBI KOM-
NAaKTHOTO MHOKap[a KeIyJ04YKOB, YKOPOYEHHHU
CTBOPOK TIPEICEPJHO-KETYIOUKOBBIX KJIAllaHOB M
(OpPMHPOBaHNH aHOMAJIBHBIX CYXOXHJIBHBIX CTPYH.
KomOnHnpoBaHHOe BBEJEHME arleTaTa CBHHLA C
OUTpaTaMH METAIIIOB (30JI0TO, cepedpo) B IKCIEPH-
MEHTE Ha KpbICaX BBIIBHWJIO YMEHBIIECHHE CTECTICHH
KapIMOTOKCHYHOCTH CBUHIA, YTO CBHUIETEIHCTBYET
00 mx OwmoanTtaronmsme. Hawbosiee BBIpaKEHHBIN
OMOaHTaroHM3M HAOIIIOJAeTCS B MEXIY AareTraToM
CBHHIIA U IUTPATOM 30JI0Ta.

B nmepcnexkTnBe mangbHeHIIMX Mcciie0BaHUN
HUHTEPECHBIM BBITJIAANUT OINPCACITICHUEC BO3MOKHBIX
W3MEHEHUHN Ha UMMYHOTUCTOXUMHNYCCKOM YPOBHE
IIporecchl npoiudepayy 1 arnonro3a B MHOKap/e
9KCIIEPUMEHTAIIbHBIX JKUBOTHBIX.
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Hedrbonosa O.0. BioanTaronictuyHa Ais nuTparty cpidja i uuTpaTy 30J10Ta HA KapAiOTOKCHYHICTH

aleTaTy CBUHIIO y eMOpioHiB urypiB

Pe3rome. IIpu i30mp0BaHOMY BBEJCHHI alleTaTy CBHHIIIO BHSBICHO HOTO KapHAiOTOKCHYHICTh: 3MEHIIICHHS
TOBIIMHU KOMITAKTHOTO MiOKapfa CTIHKMA HUTYHOUYKIB, BUTOHUCHHS BIIIIIIB MDKIITYHOYKOBOI MEPErOPOAKH,
YTBOPEHHS JI0JIaTKOBUX aHOMAIBHUX CYXOXKHJIBHUX CTPYH HEepeICcepIHO-ILUTyHOUKOBUX KianaHiB. KomOiHoBaHe
BBEJ/ICHHS alleTaTy CBUHIIIO 1 LIUTPATy 30JI0Ta a00 LUTPaTy cpibiia 3HIKYE KapIiOTOKCUYHICTh alleTaTy CBHHIO i
BIZIHOBIIIOE TOBILMHY Miokapa cepist emOpiona. KomOiHOBaHe BBEJCHHS LUTPATIB 30510Ta ab0 cpibia momnepe-

JPKa€ HETaTUBHUI BILTUB arneTaTty CBUHIIO HA KapnioreHe&

Kuro4oBi cjioBa: arnerat CBHHIO, IUTPAT 30J10Ta, IIUTPAT cpibdia, KapaioreHes, Miokap/, MKIILTYHOUYKOBA

eperopoka.
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