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Pe3tome. 3a ymos 3pocmaiouo2o 3a0pyOHeH s HABKOTUULHBO20 CePed0GULLa BANCTUBOCO
3HaueHHs HaOY8aomb MeOUKO-0I0N02IUHI QOCTIONHCEHHSL U000 NPOPIIAKMUKY ma JiKy-
BAHHSL HECNPUAMIUBO2O GNIIUGY eKOMOKCUKAHMIB Y 8ikogomy acnekmi. Ocobauso uymnu-
8ull 00 Ol MOKCUKAHNIG MOTIOOUU OP2AHI3M, U0 3YMOBIEHO HeOOCMAMHIM PO36UMKOM
OCHOBHUX PecYNAMOPHUX CUCEM, HeOOCKOHANICMIO 3aXUCHUX MeXaHI3M18, HU3bKUMU
aoanmayitHuMu MOJACTUBOCIAMU MA MOPPO-PYHKYIOHATbHUMU OCOOTUBOCHIAMU Op-
eanizmy. Mema pobomu - oocnioumu npomexkmugnuti eniug gimonpenapamy "llonigi-
mon-1" na 3aeanvHy moxcuyHicme ma QYHKYIOHATbHU CIMAH HUPOK 30 YMO8 eKChnepu-
MeHmMAnbHO20 KAOMIEEO20 MEMANOMOKCUKO3Y Y MOTOOUX CIAMe8oHe3PINuX meapuH.
Mamepiaau ma memoou. [ocnioscenns npogedeHo Ha Monooux (5-6 muoicHie)
FOBEHIIbHUX WYpaxX-camysx po30ileHux Ha 3 epynu, wo nepebdysanu 8 nepiodi pocmy i
cmamegoeo 0o3pisants. CYOXpOHIUHY IHMOKCUKAYIIO GUKTTUKATU UWOOCHHUM YEEOCHHIM )
wyHoK ynpodosoc 30 0i6 kaomiio xnopuody (0,03 me/xe). "lonigpimon-1" ([1D-1)
V80OUNU 8 WLIYHOK Y 0031 2,5 mi/ke 3a 2 200 00 coni memarny. 3a meapunamu nOCMitiHO
Haenadanu, koumpomosanu macy mina. Ha 30-my 000y docnioscyeanu emicm kamionie
Kaomilo 8 opeanizmi ma NOKA3HUKU eKCKPEeMOPHOT, I0HO- ma KUCTOMHOPESYT08ANbHOT
@ynxyin nupok. Konmponem cnyzysanu pogecHuxu 3a 6ikom, iHmMaKmui meapunu, ujo
3HAXOOUNUCA 8 AHANO2INHUX YMOo8ax gigapiio. Pe3yaomamu. Bcmanogneno, upo maca mina
inmoxcukoganux meapun 3a 30 0i6 3pocna nuute na 15,9 % npomu 6uxionoo pigns, wo 6
3,7 paza menuie, Hixc Yy KOHmMponvHuX. Bruacnioox eeedennio [1®-1 maca meapun 36ino-
wunacsa Ha 39,4 %, wo 6 2,5 paza binvuie, HIdC Y MOKCUKOBAHUX. 3a KAOMIEBOI IHMOK-
cukayii HaQUYYMAUGTULUMY OP2AHAMU-MIULEHAMU, 0€ HAKONUYEHHS KAOMII0 GUABUNOCS
HAUeUWUM, € HUPKU 1 nevinka, emicm kamionie memany 6 sikux 3picy 17,0 ma 8,6 pasa,
8ionogiono. I1io ennusom I1D-1 nakonuuenns memany 8 OpeaHizmi meapuH 3MEeHUUNOCS, 8
neuinyi, 30kpema, 6 1,8 pasa, 6 nupkax -y 1,7 paza. Ha mni kaomiegoi negppomorxcuunoc-
mi nikysanvHo-npoginakmuune égedenns [I1O-1 6 1,3 paza 30invuiuno 0iypes, 3HA4HO
SMEHWLUNACS NPpOMeIHypis, NpucHideHa 3a YMO8 MemanioOmoKCUKo3y Kiyboukoeda
Ginompayis 3pocna 6 1,9 paza, wo 808iui 3MeHULUIO piGeHb KPeAMUHIHY 8 Niasmi Kpogi 00
DiBHS KOHMPONbHUX MEApUuH. AKMuUGi3yeascs Mpancnopm ioHie Hampir 6 He@)poHi, NPoK-
cumanvha peabcopbyis 3pocia 6 2,3 pasa, ginempayiuna ¢paryis - 6 2,2 paza nopso 3i
3MEHULEHHAM eKCKpemopHol paxyii ma kiuipency ionig Hampitw - 6 2,6-3,0 pasa, 8io-
NOBIOHO, BIOHOBUBCSA NOPYULEHUTI MY OYI0-2TOMEPYIAPHUT 360POMHULL 36 S130K.
Bucnoeku. IIpoginakmuuno-nikysanene sacmocysanns pimoxomnosuyii [1D-1 3menuye
moxcuuHull 8naue Ha opeanizm monooux CH3 meapun kaomicgoi inmokcuxayii (cmpumye
2anbMisHUll 6NAUE KAOMIIO XT0pUdY Ha ¢hizionoziuHull npupicm mMacu ming, 3MeHuLye
HAKONUYEHHS. KAMIOHI8 KaoMito 6 opeanizmi). 3acmocysanns [1®-1 sionosnioe wisuokicmo
KITYO0uK080I Qhinempayii, ycyeae pemeHyiiiHy az0memiio, aKmusye mpaHcnopm Hampiro 6
HeghpoHi, wo cnpusc 1020 peabcopbyil | SMEHUEeHHI0 6MpPam OpeanizMom. 3a60aKu Hegh-
ponpomexkmopHii Jii [1D-1 nopmanizye nopyuteni nOKAzHuKU eKCKpemopHoi, iono- ma
KUCTOMHOPE2YNI08ANbHOI (DYHKYIN HUPOK, GIOHOBTIOE MEXAHI3MU KITYOOUKO080-KAHAb-
Ye6020, KAHANbYEBO-KAHATLYEG020 DANAHCY Ma My0OYi0-2NOMepYIAPHO20 360POMHO20
38'513KY.
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AHTATOKCUYECKOE U HEGPOITPOTEKTOPHOE JIEVICTBUE
®UTOKOMITO3ULINHU "TIOJIU®UATOJI-1" IIPU KAAMUEBO HHTOKCHKAIIAU Y
MOJIOABIX HEITOJIOBO3PEJIBIX KPbBIC

B. B. I'opouenko, P. b. Kocyéa, O. O. Ilepenenuya

Pe3tome. B ycnosusix gospacmarouyeco 3aepazHeHus OKpyicaroueli cpeosl 8alicHoe 3Haue-
HUe npuobpemarom MeduKo-ouonIocutecKue Uccie008anusl, Kacaowuecs npoQpulaKmuKu
U 1evenus HebNazonpUsIMHO20 G030€CMBUSL IKOMOKCUKAHIMOE 8 BO3DACHMHOM ACheKme.
Ocobenno uyscmeumenvHvlii K OCUCmMEuio MOKCUKAHMO8 MON0O0U OPEAHUZM, YMO
00YCl1061€HO HEAOPA36UMUEM OCHOGHBIX PECYNISAMOPHBIX CUCTNEM, HECO8EPULEHCIMBOM
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3AUUMHBIX MEXAHUIMO8, MATLIMU A0 ANMAYUOHHBIMU 803MOHCHOCHAMY, A MAKHCe MOPGO-
Qyurxyuonanvnvimu ocobennocmamu opeanusma. Llenv pabomsr - ucciedosame npomex- Kmamaeckast 1
musnoe énusnue gumonpenapama "lonugumon-1" na obwyro mokcuyHoCcmo u QyHK- OKCHCPUMCHTAIILHA
YUOHANILHOE COCMOAHUE NOYEK MONILOObIX HENOI0803PENbIX JHCUBOMHBIX 8 YCIIOGUAX IKChe- ?:;;’HCOEH; 4217’ Nel
DPUMEHMATLHO20 KAOMUE8020 Memaniomoxcukoza. Mamepuan u memoosi. Hccrneooganue o '
NPOBEOEHO HA MONOObIX (3-6 Hedellb) I08EHUNBHBIX KPblCAX-CaMYaX pAcnpeoenéHtblx Ha 3
2PYnnel, HAX00AWUXCA 8 Nepuode pocma U noaoeoco cospesarnus. CyoOXpoHuueckyio
UHMOKCUKAYUIO GbI3bIGANTU eICEOHEGHBIM 68e0eHUEM 6 Jicely00K 6 meyenuu 30 cymok kao-
must xnopuoa (0,03 me/xe). "lMonugumon-1" (IID-1) 66oounu 6 scenydok ¢ doze 2,5 mi/ke
3a 2 yaca 0o conu memanna. 3a JHcUGOMHLIMU NOCMOSAHHO Gy HAONI0OeHUue, KOHMPOu-
poeganu maccy mena. Ha 30-vie cymku uccnedoganu cooepoicanue KamuoHo8 KaoMus 6
opeanuzme, a MaKdice NOKA3amenu IKCKPemopHoll, UOHO- U KUCTOMHOPE2YIUpYIou el
@yrHryuil novex. Konmponem ciyxcunu po8ecHUKY no 03pAcnty UHMAKMHbIE JHCUGONIHBIE,
HaxooAuuecs 6 aHano2uyHulX ycinoguax eusapus. Pesyiomamel. Ycmanoeneno, umo no
CPABGHEHUIO C UCXOOHBIM YPOGHEM MACCa mejia UHMOKCUYUPOBAHHBIX KAOMUEM IICUEOTNHBIX
3a 30 cymok eo3pocna na 15,9 %, umo 6 3,7 paza menvute, yem y KOHmponvHeix. bnazooaps
sgedenuro [1D-1 na pone KaOMuesol UHMOKCUKAYUU MACCA MeNA HCUSOMHBIX YEETULUTACH
Ha 39,4 %, mo ecmw 6 2,5 paza 6onvute. [Ipu kaomuesol unmoxkcukayuu Haubonee 4yecm-
BUMETLHBIMU OP2AHAMU-MUULEHAMY, 8 KOMOPBIX HAKONNEHUe KaOMusa Haubonee 8blCoKoe,
OKA3aMUCh NOYKY U NEYEHb, COOEPICAHUE KAMUOHO8 MEMANd 6 Komopelx ospocio 6 17,0
u 8,6 pasa, coomeemcmeento. 1100 enuanuem I1D-1 Hakonnenue KAOMus 8 opeanHuzme
HCUBOMHBIX YMEHBULUTIOCH, 8 YacmHocmu 6 nevenu - 6 1,8 pasa, 6 noukax - 6 1,7 pasa,
00HAKO OCMABANIOCY elye 8vllle, YeM Y KOHMPONbHbIX dcugomuvix. Ha ¢hone xaomuesoii
HepomokcuyHocmu evebHo-npogunakmuyeckoe gederue [1PD-1 6 1,3 paza ysenuuuno
ouypes, CyujecmeeHHo YMEeHbUWUIach NPOMEeUHypus, Kyooukosas huibmpayus 803pocia 8
1,9 pasa, umo 6 06a paza yMeHbuUN0 COOepICAHUE KPeamuHuHa 6 niazme Kpogu 00
YPOGHS KOHMPONBHBIX JHCUGOMHBIX. AKMUBU3UPOGANICS MPAHCNOPM UOHOG HAMPUS 6
HepoHe: npoxkcumanvHas peabcopoyus ospocia 6 2,3 pasa, unbmpayuontas Qpakyus
- 6 2,2 pasa HapA0y ¢ yMeHvuleHueM SKCKPemopHOll (Ppakyuu u KIupeHca UOHO8 HAMpUsl &
2,6-3,0 pasza, coomeemcmeenHo, 60CCMAHOBUNACL HAPYULEHHAA MY OY10-2NOMepPYIAPHAA
obpammuas cea3v. Bv1eoovt. [Ipodunaxmuuecku-nevebrnoe npumeneHue umoxomMnosuyuu
I ®-1 ymenvuiaem mokcuieckoe 6IuAHUE HA OP2AHUIM MOJIOObIX HENOJI0803PEIbIX HCUGOMI-
HbIX KAOMUegol uHmoKcukayuu (ocnabisem ompuyamenvHoe GIUaHue KAOMus XJaopuod Ha
Qusuonozuieckull NPUPOCM MAccel mena, yMeHbulaen HaKonieHue KamuoHos KaoMus 8
opeanusme). llpumernenue [1D-1 6occmarnasnugaem ckopocmuv Knyboukos8oil gurempayu,
yCempansiem pemeHyuoHHyI0 a30memuio, akmugupyem mpancnopm Hampus 6 Heg)poue, Ymo
cnocobemayem e2o peabcopbyuu u yMeHvueHulo nomeps opeanusmom. bnazooapa neg-
ponpomexkmopHomy Oeticmguto [1D-1 nopmanuzyem napyuieHnvie nokasameinu 3KcKpe-
MOPHOT, UOHO- U KUCTOMHOpe2yIupyloueli QYHKYull Nouex, 80CCMAaHABIUSAen MeXAHUMbl
K1YOOUKOBO-KAHANbYEB020, KAHATbYEBO-KAHANbYEB020 DANAHCA U MYOYN0-2NOMEPYIAPHOI
06pamHoil ces3u.

ANTITOXIC AND NEPHROPROTECTIVE ACTION OF "POLYPHITOL-1" PHYTO- Key words:
COMPOSITION IN CASE OF CADMIUM INTOXICATION IN YOUNG NOT SEXUALLY polyphitol-1,
MATURE RATS renal function,

V. V. Gordienko, R. B. Kosuba, O. O. Perepelytsia cadmium
intoxication, not

Abstract. Under conditions of increasing pollution of the environment medical and
sexually mature

biological studies related to prophylaxis and treatment of adverse influence of

ecotoxicants in respect to age are of great importance. Young organism is especially rats.

sensitive to the influence of toxic agents because of the insufficient development of the

main regulatory systems, imperfection of mechanisms of protection, low adaptability, and Clinical and
morphological and functional characteristics of the organism. Objective - to study experimental
protective influence of the phytopreparation "Polyphitol-1" on the total toxicity and pathology. Vol.17,
functional status of kidneys under conditions of experimental cadmium toxicosis in young Nel (63). P.35-42.
not sexually mature animals. Material and methods. The study was conducted with young

(5-6 weeks) juvenile male rats in the period of their growth and sexual maturation.

Subchronic intoxication was induced by daily administration of cadmium chloride into

the stomach for 30 days (0.03 mg/kg). "Polyphitol-1" (PPh-1) was administered into the

stomach at a dose of 2.5 ml/kg 2 hours before administering the dose of the metal. On the

30th day the content of cadmium ions in the organism was examined, together with
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indexes of excretory, ionic, and acidic regulating function of the kidneys. The intact
animals of the same age, lived under the similar vivarium conditions, were used as the
control. Results. It was found that the body mass of the intoxicated animals increased
only 15.9% for 30 days in comparison with the initial level; this number is 3.7 times less
than for the control animals. Owing to PPh-1 administration the mass of the animals
increased 39.4%, this is 2.5 times higher than for the intoxicated animals. Under con-
ditions of cadmium intoxication the most sensitive target organs, where the accumulation
of cadmium turned out to be the highest, are the kidneys and liver. The content of metal
cations in them grew in 17.0 and 8.6 times, respectively. Under the influence of PPh-1 the
accumulation of metal in the organism of animals lowered, specifically in the liver - by a
factor of 1.8, in the kidneys - by a factor of 1.7. Against a background of cadmium
nephrotoxicity medical and preventive administration of PPh-1 increased diuresis by a
factor of 1.3, significantly lowered proteinuria; glomerular filtration, depressed under
conditions of metal toxicosis, increased by a factor of 1.9, which halved the level of
creatinine in the blood plasma down to the level of the control animals. The transport of
sodium ions in nephron intensified, its proximal reabsorbtion increased by a factor of
2.3. The filtration fraction of sodium ions increased by a factor of 2.2, and their excretive
fraction and clearance decreased by a factor of 2,6-3,0. Also, the compromised tubular-
glomerular feedback was restored. Conclusions. Medical and preventive administration
of PPh-1 phytocomposition lowers the toxic influence of cadmium intoxication on the
organism of young not sexually mature animals (suppresses the inhibitory influence of
cadmium chloride on the physiological increase of the body mass, decreases the
accumulation of cadmium ions in the organism). Administration of PPh-1 restores the
rate of glomerular filtration, eliminates retention azotemia, activates the transport of
sodium in the nephron, which promotes its reabsorbtion and decreases its loss by the
organism. Owing to its nephroprotective action, PPh-1 normalizes the disordered excre-
tory, ionic and acidic regulating functions of the kidneys, restores the mechanisms of
glomerular-tubular and tubular-tubular equilibrium and tubular-glomerular feedback.

Beryn

[HTEeHCHBHE 3a0pyNHEHHS HABKOIHULIHBOTO CEpeloBH-
1112 TIOPOKY€ MUTaHHS: HACKIIbKM OpraHi3M 30aTHUiA po-
THCTOATH 3POCTAIOYMM XIMiUHUM HaBAHTAKEHHAM, AKUMHU
€ HOT0 MOTeHLii{HI MOXJIMBOCTI Ta sIK 1X CJIi[l BpaXOBYBaTH
T/ Yac mouryky 3aco0iB npodinakTuku Ta JikyBaHHs. Ha
allb, IBUAKUI PO3BUTOK LUBiNi3allii MPU3BOAUTE 10O
BiZICTaBaHH! MMPOLIECiB OiOJOTIYHOTO MPUCTOCYBAHHS KU~
BUX OPraHi3MiB y cepefoBHILi iX MPOKUBAHHS B MPOLECi
OHTO- i (pioTeHe3Y 3aJIeXHO BifI 3MiH, IO BiI0yBaOTHCS B
HboMmy [ 1]. Baxkki metanu (BM), sik HaliHeOe3neyHini ro-
OaybHi 320py/IHIOBaYi TOBKIJUIS, HAOXOJATh B OpPraHi3Mm pa-
30M i3 IPOJYKTaMH Xap4yyBaHHs, MUTHOIO BOJOIO, TO-
BITPSIM Ta BHACJiNOK npodeciiiHoi mismbHocTi. Oco0a1BO
ypa3uBUi 10 1il eKOTOKCUKAHTIB MOJIOAMI OpraHizMm y
TMepioJl CTaTeBOro A03PiBaHHs, X0ua Ii/IBUILIEHA Yy TIIUBICTh
[0 aHTPONOTEHHOTO BIUIMBY coJjiei BM npuramaHHa
OprasizmMy BIPOJOBXK YChOTO Mepioxy pocTy, MOUMHAIOUU
3 BHYTPIlIHbOYTPOOHOTO [2, 3].

Hebe3nexa 3a0pynHeHHs HaBKOJIULIHLOTO CepeloBH-
11a KaaMieM 0coOJMBO 3pOCTae B OCTaHHI POKH, 11O 3y-
MOBJIEHO 3aCTOCYBaHHSM 00 B pakeTHili TeXHilli, aBToMa-
THLI, TIPY BUPOOHUIITBI HAITiBIPOBIAHKKIB, TIOJiMEPIB, JTyX-
HMX aKyMYJIATOPIB, KOJIEKTOPIB COHAYHUX OaTapeii Too. B
VkpaiHi mopiuHo 6nu3bko 400 TOH KaaMito MOTparuise B
TPYHT i3 pocopHrMU 10OpUBaMH, BAITHIKOBUM MaTepia-
JIOM, BUKMJaMH aBTOTPAHCTIOPTY, BiIXOAaMH €1eKTPUYHO-
TO Ta eJIEKTPOHHOro 06agHaHHs [4].

Bucokuii pu3uK ypaxeHHs COJSIMU KaIMil0 MalOTh
HUPKH [5]. 11 KOKHOTO Mepiofy OHTOTeHe3y XapaKTepHi
Mopdo-(yHKLiOHaTBEHI 0COONMBOCTI OpraHy, siki 3a0e3re-
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YyIOTb CTaJliCTh BOJHO-COJIbOBOTO TOMEOCTa3y Y TBapHH
TIEBHOTO BiKy. Y MOJIOZIOMY Billi HE3aBEpILEHICTb MPOIIECIB
(yHKUIiOHYBaHHS HE(POHIB, OKPEMUX X CErMEHTIB Ta
KJITUH HaeXaTb A0 (hakTOpiB pU3MKY HAAMipHOT 4y TIIH-
BOCTI TBAPHMH PaHHBOTO BiKy /10 1il KceHoOioTnKiB [1].

OCKIJIbKY CYTTEBE 3HAYEHHS B TIATOTEHE31 TOKCHIHOT ITiT
BM HanmaeTbesi OKUCHIOBAJIBHOMY CTpeCy [6], JToTivuHO BUTI-
paBIaHNM € BUKOPHUCTAHHS SIK TIPOTEKTOPHUX 3aCO0IB aHTH-
OKCHIAHTIB 3 TOJIITPOTTHOO JTi€0, B TIEPIILY YEPTy, Cepen
JIKIB MPUPOIHOTO MOXOKEHHS. 3aCTOCYBaHHS TaKNX Mpe-
TapaTiB Ja€ 3MOTY YHUKHYTH HEJIOJTIKiB, BIIACTUBHX CUHTE-
THYHUM METAJIONPOTEKTOPaM - TOKCHYHOCTI Ta oOMexe-
HHM YacoM iX 3aCTOCYBaHHS. 3 IUX MipKyBaHb 3aCIIyTOBY€E
Ha yBary ()iTOKOMIIO3HLS 3 JE€B'SITH AMKOPOCIHX JIIKapCh-
KMX pOCITHH - Jlikapcbkwit 3aci6 "Tlomiditon-1" (IHcTpykuis
TSt MeImaHOTO 3actocyBaHHs, PIT Noe UA/8925/01/01 Bin
08.05.2014). 3aBnsku 6araromy Habopy 6i0TOTYHO-aKTHB-
HUX peuoBuH ((aaBoHOINHM, TyOMIIBHI peuoBrHH, edipHi
OJTiT, KaTeXiHW, CATIOHIH!, MiKPOEJIEMEHTH TOIIIO ) TIPerapaT
Ma€ aHTHOKCHIAHTHY, aHTUTITIOKCAHTHY aKTUBHICTb, PEKO-
MEHIOBaHWUH 5K )KOBUOTiHHHH, CTIA3MOITI THIHUIA, TIPOTH3a-
TTAJTEHUIA Ta K JIiIKapChKUii 3aci0, 37aTHAI IPUCKOPIOBATH
BMBEZICHHS 3 OPTaHi3My PamiOHyKIIi/iB.

Merta poGoTu

JocninuTi NpoTeKTUBHUIA BILTUB ToJTidiToxy-1 Ha 3a-
rajibHy TOKCUYHICTh Ta ()yHKLIOHANBHUI CTaH HUPOK y
MOJIOAMX CTaTEBOHE3PINX TBAPHH 32 YMOB €KCIIEpUMEH-
TaJIbHOTO KaJMi€BOTO METaJOTOKCHKO3Y.

MartepiaJ i MeToau A0C/TiTIKEHHSI
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ExcrieprMeHTabHI TOCIiDKEHHS TIPOBEAEHO Ha OLTHX
6e31mopoIHUX MOJTOIUX (5-6 THKHIB) FOBEHIJIbHUX IIlypaX-
caMIsiX 3 BUXiHOIO Macoro 60-80 1, sikum 3abe3neuyBanu
BUIBHMIA TOCTYT 10 iKi Ta BOAM i nepeOyBaHHS y cTaHIapT-
HUX YMOBax BiBapito. TBapuH OyJ10 po3noijieHo Ha 3 rpy-
. Y niepioi (n=7) - MOJIEIIOBAIIN KaaMi€BY CYOXPOHIUHY
{HTOKCHKALLiO IOAEHHUM YBEACHHSAM Yy LUTyHOK 3 OO~
MOTO10 30H/a BripooBxk 30 1i6 kanmMito xopua y 1o3i 0,03
mr/kr. TBapuHam apyroi rpynu (n=6) H0AeHHO 3a 2 rof 10
BBEJICHHSI COJIi METaTy BBOIMIM Y IUTYHOK ToiciTo-1
(TOB JKII, dpapmauestuina pabpuka, M. JKuromup) y
J03i 2,5 MJI/KT yIBii pO3BENEHOTO AUCTUIILOBAHOIO BOJIOKO.
Tpets rpyna (n=6) - KOHTPOJIbHI IHTAKTHi TBAPUHH, POBEC-
HUKH 32 BiKOM, 5IKi riepeOyBaJTi B aHAJIOTIYHUX YMOBaX BiBa-
pito. YIponoBx ycboro nepiofy JOCIiKeHHs criocTepira-
JIM 32 MOBEiHKOIO TBAPUH, PeECTpyBall Macy Tila (uepe3
KOXkHi 5 11i6 3BakyBanu). Ha 30-1y no0y mociimxysanu
(YHKLIOHATBHY HisTTbHICTh HUPOK Ha TJIi BOJHOTO HABaHTa-
’KeHHs1 (BBEIICHHSI B IILTYHOK BiNCTOSIHY BOmy B 00'eMi 5 %
BiJI MacH TiJia), 10 JJ03BOJISIE POBECTH PO3ALIBHY OLIIHKY
¢GyHKLIT CyAMHHO-KJIy0OOYKOBOrO anapaTty Ta OKpeMux
BiginiB Hepony [7]. [Ticias BomHOro HaBaHTaKEHHS TBa-
PVIH TIOMilllaJIM B iHOMBiyasbHi KITITKY | 30Mpaiu cevy 3a 2
roj y 4itko Bu3HaueHui vac (3 800 1o 1000 rox) ockinbku
HUPKH - OpPTaH 3 YiTKOI HUpPKaliaHHOK OpTraHizallieto
¢yHkuiii [S]. Y cedi Ta ria3Mi KpoBi BU3Ha4aIM KOHIIEHT-
palito KpeaTuHiHy (3a peakui€ro 3 MKPUHOBOIO KUCIIO-
To10) Ha (hoTokonopumerpi DK-2 i cnekrpodoromerpi CD-
46. KoHeHTpallio HOHIB HATPilO Ta Kailo BU3HaYaIu (ho-
ToMeTpieto momym'st Ha PI1J1-1, koHLEHTpaito Oinka B cevi
- (hOTOKOJIOPMMETPUYHO 38 PEAKLIEr0 3 CYITb(HOCATIIIO-
BOIO KucioToro, pH cedi - Ha Mikpobioananizatopi OP-210
"Redelkys", THTpoBaHi KHCIOTH Ta aMiak - THTPOMETPHY-
Ho [8]. ILIBuakicts kityooukoBoi ¢inbrpaii (KP) ouinrosa-
JIM 3a KJipeHcoM eHgoreHHoro kpeatuHiny (Cer). [lpu
aHalli3i (yHKLiOHAJHHOTO CTaHy HUPOK BUPAXOBYBaIH
MOKa3HUKH, 1110 XapaKTepu3yloTh KCKPETOPHY, HOHOpery-
JIOBaJIbHY Ta KMCIOTHOPETYMOBANbHY (QYHKIIT HUPOK.
Kpim abcontoTHUX BEIMYMH, TIOKA3HUKU CTAHAAPTU3YBAIN
B epepaxyHKy Ha 100 r macu Tina TBapuH, abo BiITHOCHO
100 Mk K®. BuBonunu TBapyH 3 JOCIiLy OMHOMOMEHT-
HOFO JIEKaIliTalliero i JIerkoro edipHoto aHecTesiero, 3a01-
pajiy KpoB IJIsl OTPUMAHHS IJ1a3MH Ta BUILyYalld OpraHu
(cepue, meviHka, HUPKH, TOJOBHUM MO30K, CKENETHUI
(cTerHoBwii) M's13) 1 BUSHAYEHHS 32 JIOTIOMOTOO aTOMHO-
abcopouiitnoro cnekrpoporomerpa C112 M-1 BmicTy B
HUX KaTiOHIB KaaMil0. YTpUMaHHs TBapWH Ta BCi MaHiITy-
JSIUii TPOBOIVIIM 3TiTHO 3 HALliOHATBHUMU "3araibHIMU
€TUYHMMH MPUHLMIIAMU TPOBEJEHHS eKCIIEPUMEHTIB Ha
TBapMHax", yxBajieHHX [leplunM HaLiOHAILHUM KOHTPECOM
3 6ioetuku (KuiB, 2001), 10 y3roKy€eThCs 3 IOJIOKEHHIMHU
€Bporneiicbkoi koHBeHLT "TIpo 3aXucT TBApHH, K BUKOPH-
CTOBYIOTBCS JUISl eKCIEPUMEHTAJIbHUX Ta iHIIHMX HAYKOBUX
uineit" (CrpacOypr, 1986). CraructuaHy 00poOKy oTprma-
HUX JIaHUX 3/i}CHIOBAJIX BiMOBIIHO 10 miporpam Excel 7 Ta
"Statgraphic". Pisauiro BBaxkanu BiporiaHoro mpu p < 0,05.

Pe3ynbTaTn T2 iX 00roBopeHHs
CrocTepe)xeHHs 3a CTAHOM Ta AMHAMIKOO 3MiHU Macu
TiJla KOHTPOJILHKX i TOCITITHNX TBaPHH BUSBIIIU BiIMiHHOCTI
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B TeMIIax MpUPOCTy iX Mack. Tak, y KOHTPOJIBHKUX TBAPUH 32
30 ni6 maca Tina 3pocina Ha 38,6 +2,16 1, mio cTaHoBIIO 58,5
% NPOTH BUXiHOTO piBHS. Y TBapHH 3 KaIMi€BUM METaJIO-
TOKCHKO30M Y Tieplii 5 1i0 mpupocTy MacH Tijia He OyJ10, a
HaJaji Maca MOCTYMOBO 3pOcTajia, Xo4ua TeMITH PUPOCTY
BiJICTaBaJI Bill KOHTPOJIBHKX TBapHH. 3a 30 1i0 iHTOKCHKALIT
Maca Tijla TBapuH 30iIbLmnacs ume Ha 17,8 £2,32 1, mo
B/IBiUi MeHIIIe, HiXK Y KOHTPOJIbHHX 32 AHAJIOTiYHHH TIepioft.
3arajibHuii PUPICT MACH Tijla CTAHOBUB Y iIHTOKCUKOBAHHMX
TBapuH 15,9 % npoTH BUXiAHOTO piBHS, WO B 3,7 pa3a MeH-
1Ie, HiX Y KOHTPOJIBHUX.

[pu moeaHaHOMY Ha/JXOMKEHHI B OpTaHi3M KaaMito
xyopuny i nomidiromny-1 (I1d-1) Temnu npupocTy Macu
TiJIa TBapUH 3pOCH, OCOOIMBO Y TPeTiii AeKkai crocTepe-
KeHHs1. V 11iioMy, Maca Tina 30iibmmnacs Ha 39,4 % npotu
BUXiTHOTO piBHS, O B 2,5 pa3a Oinble, HiXK Y TOKCHKOBa-
HUX TBapuH, X04a if He JocsAnIa PiBHI KOHTPOJIbHUX TBa-
puH. OTxe, podiakTHUHO-TTiKyBaJIbHE 3acToCyBaHHs [1D-
1 3MEHIIMII0 HeraTUBHUIA BIUIMB KaIMi€BOI iHTOKCHKALLIT HA
OpraHi3M MOJIOJIMX CTaTeBOHE3PLIUX IILypiB, IO NepeOyBa-
JIM y TIEpioJli pOCTy i cTaTeBOro 103piBaHH.

AHTUTOKCHUYHA [Iis pernapary Moxxe 0yt 00ymMoBIie-
Ha pi3HUMH MeXaHi3MaMu HOro BIUIMBY Ha JAHLIOT NaToo-
TiYHMX peakuiil y npolueci po3BUTKY METal0TOKCUKO3Y.
3BaXkalouM Ha Te, 110 KaAMiii Mae BUCOKY 3AaTHICTb 10
MarepiaJibHOT KyMyJIsLlii, OCKIJIbKY TIOBUTbHO BUBOAMTHCS 3
opraHi3My [9], HaMu POBEIEHO AOCITIIKEHHS LIO0 OJHO-
r0 3 MOXKJIUBHX MEXaHi3MIiB aHTUTOKCUYHOTO eeKTy 3a
paxyHok BrunBy [1®-1 Ha HaKONIMUEHHS KaTiOHIB KaaMito B
OpraHi3Mi TOKCHKOBaHMX TBapKH. Pe3ynbTaTu TkKaHUHHOTO
po3MoiTy BMICTY KaaMito B OpraHax TBapHH MPOBEIEHO B
yCIiX TPBOX OCHI/DKYBaHMX rpymnax (Tado. 1). Sk BusBmiocs,
KaJIMi€eM €KCIIOHOBaHi He JIMILE TBAPUHHU, IKUM YBOIMIN
KaJMilo XJIOpUJ, a ¥ iHTakTHI (KOHTPOJIbHI) LITypH, 110 3ac-
Bi/IUy€ NP0 HAJIXOUKEHHS Ka/IMi0 B OpTaHi3M TBapHH MpH-
POZHO 3 HABKOJIMILIHBOTO CepeoBUILa 3 Tker0, BOIOKO Ta
noBiTpaM. [1pu LbOMY 3a3Ha4MMO, L0 MPOBEIEHUI HAMHU
aHaJli3 BMiCTy KaaMmito B ki (3epHO MIIeHMI) Ta MUTHII
BOJIi, 10 OTPMMYBaJIM TBAPHHH, BiANoBinaB "Menuko-6io-
JIOTiYHUM BUMOTaM i CaHiTapHUM HOPMaM SIKOCTi MPoJIo-
BOJIBYOT CUPOBUHM i Xap4oBUX MpoayKTiB". HaliBuiuii
BMICT METaJly B iHTaKTHUX IIyPiB BUSBJIEHO B HUPKaX, B
iHIIMX OpraHax {oro BMIiCT 3HaYHO MEHIIHA: Y MEYiHL - B
9,6 pasa, y ckeneTHoMY M'si3i - B 8,4 paza, y cepui - B 4,5
pasa, 1110 BKa3ye Ha pi3Hy MONTMHAJIbHY 3AaTHICTh TKAaHUH
OpraHiB 10 HAKONIMYEHHS KaTiOHIB KaMito.

[icnst 30-1060BOrO MPOTUNPUPOAHOTO HAIXOHKEHHS
KaJMil0 B OpraHi3M TBapuH (YBEIEHHS KaaMilo XJIOPHLIY)
BMICT KaTiOHiB MeTaity B opraHax 3pic. Haituytnusimmmu
OpraHaMu-MillI€HAMHM 10 HAKOTIMYEHHS KaJMilo CTaju na-
peHXiMaTO3Hi OpraHu - HUPKH i MedviHka, BMICT KaTiOHIB
MeTaiy B sIKUX BiporigiHo 3pic y 17,0 Ta 8,6 pasa, BinoBinHo
(tatu. 1). Lle opranu 3 BUCOKOIO aKTHBHICTIO OiOXIMIYHUX Ta
¢izionorivHX Mpouecis, M HAJIEKUTb 0COOJIMBO BaXKIIMBA
poJib y NeToKcHKalii Ta exiMiHawii kaamiro [9]. Ipo Haiib-
iNbIlle HAKONTMYEHHS KaTiOHIB KaJIMit0 B MOJIOAMX LIypiB Y
HUpPKaX KOHCTATYIOTh 1 iHIi nociigauku [10].

[Ipu moeaHaHOMY HaJXOMKEHHI B OPraHi3M KaaMito
xnopuny i [1d-1 HakonMueHHs MeTajly B OpraHax TBapuH
3MeHmmIocs (Tads1. 1). BMicT kaaMiro B IEWiHIli 3SMEHIINB-
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Taomus 1

BB nosigitosty-1 Ha HaKONUYEHHs! KATIOHIB KaaMilo (MI/KI) B OpraHax cTaTeBOHe3piJiuX LypiB 3a TpuBasIol
(30 1i6) inTokcukauii kaaMiro xsiopuaom (0,03 mr/kr), (x£Sx)

KonTpoas Kaamiro xmopua . _
Opranu (n = 6) (n=7) Kaamiro xaopua+IId-1 (n = 6)
Mo3zok 0,004 + 0,002 0,009+0,0027 0,008+0,003
0,034+0,003
TMeuinka 0,007 + 0,002 0’02§%>8?6 p<0,001
P=" p1<0,001
a 0,653+0,054
Hupku 0,067 +0,0018 L1 3<7Oi(())6(128 p<0.,001
P=Y p1<0,001
Cepue 0,015 + 0,005 0,019+0,006 0,015+0,005
CkeseTHHl M’si3 0,008 + 0,007 0,011+0,007 0,009+0,002

P — BipOTiAHICTE pi3HUILI MOKA3HUKIB MMOPiIBHSIHO 3 KOHTPOJIEM; P1 — BipOTiIHICTh Pi3HULI MOPIBHIHO 3 METAIOM

cs B 1,8 pasa, y HUpKax - B 1,7 pa3a, oHaK 3aJ1IIaBcs 11e
3HAYHO BHMLINM, HDXK Y KOHTPOJIbHUX TBAPHH: Y MEUiHIIi - B
4,9 paza, i B 9,7 pazay Hupkax (p<0,001), B iHIIMX 1OCHTIIKY-
BaHMX OpraHax BiporiqHUX 3MiH He BinOynocs. OTxe, BBe-
neHHs piroxommnosuuii "Tlomigiton-1" Ha T1i KagmieBoT
iHTOKCHKaLii 3SMEHILIUIIO HAKOMMYEHHS KaTiOHIB KaaMilo B
OpraHi3mi TBapHH, 0COOJIMBO Y TUX OpraHax, Jie iX BMICT 3a
YMOB METaJIOTOKCHKO3Y OyB HaHBHILUM.

OcCKiJTbKi OCHOBHUM OpPTaHOM-ZIETI0 HAaKOMIMYEHHS KaT-
iOHIB KaJMil0 y MOJIOINX CTATEBOHE3PIIMX TBAPUH BUSIBH-
JIMCSI HUPKH, Lie HE MOIVIO He MO3HAYMTHCA Ha 1X (yHKLiO-
HallbHill JisUTbHOCTI. A TOMY HACTYITHUM €TarioM JA0Ci/-
JKEHH cTasio 3'sicyBaHHs BIUMBY [1D-1 Ha (yHKIiF0 HUPOK
3a yMOB KaJMi€BOT0 METAJIOTOKCHKO3Y. Bifomo, 1o exck-
PETOpHY, iIOHOPETY/IOBANIbHY Ta KMCIOTHOPETYIIOBaIbHY
(yHKUiT HUPOK 3a0€3Mevyr0Th TP OCHOBHI HUPKOBI MPO-
LecH - KiryooukoBa (inbTpailisi, KaHasibleBa peadcopOis
Ta KaHaJblieBa cekpeuis. Lli mpouecyu GpyHKIioHATBHO
B32€MOIIOB'sI3aHi i 3a0€3Meuyl0Th Y3romKeHY HislIbHICTb
KITyOOUKOBOTO Ta KaHAJIbLIEBOTO Bi/iiniB HedpoHy. Ha oc-
HOBI TaKMX 3B'SI3KiB peaizyloThCs PerysTOPHi MexaHi3MHU
HUPKOBUX (DYHKLIH - KIIyOOUKOBO-KaHAJIbLEBHUI, KaHAb-
LIeBO-KaHAJIbLIEBUHL i TyOyMO-IIOMepyIspHUii (KaHabLe-
BO-KITyOOUKOBHMIt) 3BOpOTHHMIL 3B'130K. CyTHICTB TX ToJIsrae
B aKTHBallii peabcopOLiiiHIX MPOIIeCiB B KaHAJIBLAX TPH
30ibIIeHHI (QiNbTpalilfHOro 3aBaHTaXEHHS HE(POHIB,
B3a€EMO3B'30K MPOLECiB MPOKCUMaNbHOT peabcopOLil Ta
JMCTAJIbHOTO TPAHCIOPTY 10HIB HATPItO, a TyOys0-IIoMe-
pYASpHHUIT 3BOPOTHil 3B'130K 6a3yeTbcs HAa 3HUKEHHI
¢inbTpaniiiHoi Gppakiii y BiAMOBIAb HA MPUTHIYEHHS iHTEH-
CUBHOCTI TPAaHCHOPTHUX MPOLECIB Y MPOKCUMAJIbHUX Ka-
HanbLiix [11].

V nepioz craTeBoro 103piBaHHsl y IIypiB Bi0yBatOThCs
CTpiMKi 3MiHH iHTpapeHaIbHUX CUCTEM ayTOPETYISLIT i Ka-
HaJIbLIEBOTO TpaHcnopTy [2]. BikoBi ocobnuBocTi perymnsuil
mBuaKocTi KO 3HaYHOO Miporo 3aJiekarh Bill, OKpiM crie-
uUQigHUX CTPYKTYPHO-MOP(DOJIOTIYHUX O3HAK CYIMHHO-
KJIyOOUYKOBOIO amapary, BIaCTUBUX Ul JaHOTO BiKOBOTO
Bi/IPi3Ky JKHTTS TBAPHH, 1€ i Bi/l CTaHy CUCTEMHHUX i BHYT-
PILIHLOHUPKOBUX TYMOpaJIbHUX MEXaHi3MiB peryrsiiii Boz-
HO-COJILOBOTO TOME0CTa3y, a TAKOXK Bifl (PyHKLIOHAIBLHOTO
CTaHy TPaHCIOPTHHUX CHCTEM KaHAJIbLEBOTO BiJJiy He-
dpony.

Hammmu gociikeHHAMY BCTaHOBJIEHO, 110 KaaMieBa
{HTOKCHKALlisl y CTAaTeBOHE3PIIMX TBAPHMH 3HAYHO BILTMHY/A
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Ha TIOKa3HUKaX eKCKPeTOpHOT QyHKIIT HUpOK (Tadu. 2).
[pu BiICYTHOCTI CYTTEBHX 3MiH y CEUOBHIIJIEHH] 3MEHILIH-
Jlacsi KOHLISHTpALlisl i0HIB KaJlifo B cedi i kauiitypes, Bifmo-
BifiHO, B 1,7 i B 1,6 pa3a. 3menmieHHs mBuakocti KO B 1,6
pasa npu3BesIo 10 PeTeHLIHHOT a30TeMil, OCKIJIbKM KOH-
LEHTpAllisi KpeaTUHiHy B TUIa3Mi KpOBi 3pociia Maiixke
B/IBiui. 3HauHe 301bIIEHHS] KOHIEHTPALil KpeaTuHiHy B
ia3Mi KpoBi, He3BaXkarouu Ha aenpecito mBuakocti KO,
BUKJIMKaIO 30iblieHHs B 1,3 pa3a BMicTy KpeaTHHIHY B
ceui. KoHUeHTpaliliHUi iHIeKC eHI0TeHHOTO KpeaTHHIHYy
3MeHIIMBCsA B 1,5 pasa, 1110 BKa3ye Ha 3HIKEHHS KOHLEHT-
pauiitHoi 31aTHOCTI HUpOK. Ha 4 % 3MeHmmnacs BiTHOCHA
peadcopOuist Bony. BHaci ok mopymeHHs MpoLeciB rIo-
MepysipHOT iIbTpallii Ta KaHabLEeBol peadcopOilii B cei
3pocia KOHLEHTpaLisd Oifka, o MPU3BEJIO 10 3HAUYHHX
foro BTpaT MOJOAMM, LIe He LiJIIKOM chopMOBaHUM,
opraHizMoM. [TopiBHSHO 3 iHTAKTHUMY TBAPUHAMU BAJIOBA
ekckpelisa Oinka 3pocia B 1,9 pasa, a cTaHgapTU30BaHa
BiIHOCHO 3MeHIeHol mBuaKkocTi KO -y 2.8 paza (tabm. 1).
Kanmili-inqykoBaHa npoTeiHypis 3acBigdye Mpo 3HaUHe
MOpPYLIEHHS IOMepY/IApHO-KaHaIbLEBHX NPOLECiB HUP-
KOBOT'O TPAHCIIOPTY MPOTEIHIB i € XapaKTepPHOIO 03HAKOIO
HedpoTokcuuHOocTi BM [5]. Lo cTOCYy€eThCS MOKa3HKKIB
KHUCJIOTHOBHMAUTBHOT PyHKIIT HUPOK, TO Y TBAPHH 3pic MO-
Ka3HuK pH, 3HM3MIIAacs eKCKpellis iOHiB BOIHIO Ta TUTPOBa-
HUX KHCIIOT, 3pic aMOHilHMIA Koe]illieHT.

Ha Tni kagMieBoT HEpPOTOKCHYHOCTI 3aCTOCYBaHHS
[1®-1 36inbImwo aiypes B 1,3 paza NOpiBHSHO 3 TOKCUKOBA-
HUMU TBapuHaMH i B 1,2 pasa 3 KOHTPOJbHUMH TBapHHA-
mu. KoHleHTpalis B cevi HOHIB Kajiro Ta X eKCKpellis
3pociu B 2,5 i 3,2 pasa BigmnoBinHO, 10 MEPEBUIIMIO MO-
Ka3HUKU KOHTPOJILHUX TBAapuH. [IpurHiueHa 3a yMmoB meta-
noTtokcuko3y KO 3pocna B 1,9 pasa, o BABiYi 3MEHIIIIO
KOHIIEHTpALif0 KpeaTHHiHY B T1a3Mi KPOBi 10 piBHS KOHT-
ponbHMX TBapHH. BinHOBUMIACA KOHLEHTpaLliiiHa 30aTHICTh
HHPOK 32 MIOKa3HWKaMH BiIHOCHOT peabcopOuii Boay i KoH-
LEHTPaLifHUM iHIEKCOM eHIOTeHHOTO KpeaThHiHy (TadJI.
2). 3aBnsiky [1D-1 3HAYHO 3MEHILIMIUCS BTPATH OpraHi3-
MoM Oinka. KoHueHTpatist Oifika B cedi TBapvH 3MEHILJIa-
cs1 BTpUUI, BaJloBa iforo exkckpelis - B 2,25 pasa, a craHaap-
TH30BaHa BiZIHOCHO 3MeHIIeHOT mBHAKocTi KD - B 4,4 paza,
110 3acBiIuye Mpo no3uTHBHMIA BB [1®-1 Ha TpaHCTIOPT
npoTeiHiB y HeppoHi Ha TJ1i KaaMieBOT HEPPOTOKCHIHOCTI
(1abm. 2).

Ipu kaaMieBiit iIHTOKCHKALT CyTTEBUX 3MiH TaKOX 3a3-
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OpuriHanbHi OCNIAKEHHSA

Taommus 2
Brius I1®-1 Ha ekckpeTopHY GYHKLiI0 HIPOK CTATEeBOHE3PI/IUX LIYPIiB HA TJi iIHTOKCHKALIT KaIMil0 XJ10puAOM
(x£Sx)
IToxkazHUKM KonTpoJs Kaamiro xyiopug Kaamiro xaopua+ INd-1
(n =6) (n=7) (n =6)
Jliypes, mi/2 rosa 3.8+0,31 3.6+0,09 4.7£0,17"71
pH cedi, o 6.83+0,154 7.260,123* 6.40=+0,1337F
Konnenrpaniz ionis kaito s 8,50+0,75 5.25%0,44%* 12,941,241
cedi, MMOJIbL/JI > > ’ > > >
Exexpenis ionis rkaniio 3 32,0+3,12 18,941,70%%* 60,5%6,05%**TT
cedero, MKMOJIL/2 IO
Konuenrpauis kpeatuminy s 70,6+2,801 138,5+6,57*** 69,7+1,91'
J1a3Mi KPpOBi, MKMOJIB/JT i > i i > i
KiyGouxosa pinerpauis, 420,9+42.51 260,4+20,17%%* 493,228 391
MKJI/XB
5”““‘“‘ peaGeopbuis soswm, 92,3045 88,240,701 %% 91,99+0,393"
(]
KonuenTpauifinuii inxcxc 13,2+0,72 8.64£0,51 %% 12,740,67'

EHJIOIT€HHOI'O KPEATHUHIHY, OJL

KonueHnrparis 6inky B cedi,

0,024+0,0019
MI/JT

0,045+0,0075%* 0,015+0,0021%***

Ekckpeitist Ginka, Mr/2 roja 0,091+0,0045

0,162+0,012""" 0,072+0,0058*7*

Exckpeuist 6inka, mr/100 Mkt

K® 0,022=+0,0024

0,062-+0,0039"*" 0,014=+0,01257

KoHueHTpalliss kpeaTuHiHY B

. 0,925+0,0551
cedi, MMOJIb/JI

1,185+0,0506* 0,877+0,0322**11

Exckpenisa TUTpoBaHUX KHUCJOT,

70,0+4,081
MKMOJIb/2 TOJI

44,7+5,58** 52,98+5,92"

Exckpeunis ioniB I'inporeny,

0,709+0,0171
HMOJIB/2 TOJI

0,251+0,077" 1,0+0,2027

1,440,096

AMOHIHUN KoedIieHT, OJI.

2,01+0,112*" 2,08=+0,128**

IIpumiTtka: Tyt i B Taba. 3: *p<0,05, ** p<0,01, *** p<0,001 — BiporigHicTh pi3HULI IOPIBHSHO 3
koHTpoJsieMm; T p<0,01, ¥ p<0.,001 — mopiBHsIHO 3 MeTajTOM

HaJjla HoHOpery/toBajibHa (YHKLIA HUPOK, Ky XapakTepu-
3yIOTh MMOKa3HUKH TPAHCIIOPTY iOHIB HATPIiIO B HEPPOHI
(tabmn. 3). KoHueHTpalis ioHiB HaTpito B cedi 3pocia B

2,8 pasa, a cTaHIapTU30BaHMI1 BITHOCHO MIBUAKOCTI KD
Hartpiitypes 30iibIIMBCs B 4,2 paza, 1110 MPU3BEJIo 10 3Hau-

HUX BTPAT iOHIB HATPilO MOJIOIMM OPraHi3MOM i 3MEHIIN-
710 Ha 3,5 % KOHLICHTPALIiIO [IbOT0 0CMOTUYHO aKTUBHOTO
fioHy B mia3Mmi kposi. [Topsn 3 nenpecieto Kiry0oukoBoT
ynbTpadinsrpauii B 1,7 paza smeHmmiacs ¢insrpaiiiina
(paxuis fioHIB HATpitO, a EKCKpeTOpHa - 3pociia B 2,7 pasa,

Taommus 3
Brnuins I1®-1 Ha HUPKOBUiT TPAHCMOPT HOHIB HATPIIO Y CTaTeBOHE3PUIHX LIYPiB HA TJIi iIHTOKCHKALIT KaaMil0
XJIOPHAOM (X£SX)
INoxa3zHHUKH Konrpoas Kaagmiro xaopun Kaamiro xamopua+
(n=6) (n=7) P-1 (n = 6)
- - -

Konuenrpauis Na® e ceui, 0.77+0,087 2.16+0,0811°"" 0.65-0,0632""
MMOJIb/JI

B -+
gl;col;peulﬂ Na' 3 ceuero, MKMOJIb/ 2.841+0.233 7,760,332 % %% 3,059+0,33771

B -+
Excxpetin Na' 3 ceuero, 0.72:0,0954 3.04:0,18"" 0,622+0,05997F

MKMOJIb/ 100 Mk KD

Konuenrpauis Na* B rutazmi
KPOBi, MMOJIb/JI

125,71+0,89

121,3+0,559""" 142,1+1,76™""f1

dinkTpauiina ¢ppaxmia Na',

HATPIIO, MKMOJIB/XB

53,0+5,508 31,5+£2,373""" 70,3+4,77*7T
MKMOJIb/XB
AGcomoTHa peabcopbuis Na*, . .
MEMOJTE/XE 52,98+5,508 31,5+2,37 70,34,76"* 11
ExkckperopHa aKLisi iI0HIB
P pra bp 0,024+0,002 0,065+0,0028""" 0,025+0,00287T

Kiaipenc Na*, mi1/2 rox

0,023+0,0018

0,0640,0029" 0,021=£0,002277

Kitipenc 6e3HaTpieBOl BOoau, Mir/2
roa

3,804+0,3178

3,357+0,0905 4,661+0,1587""

Na'/K* xoedditienT, oa.

0,090+0,0054

0,4220,0297""" 0,052+0,0051"""11

IIpokcumanbsauit Tpancoopt Na™,
MMOJIB/2 TOMI

5,878+0,623

3,35+0,277"" 7,67+0,553"71

JAucransauit Tpancnopt Na®,
MKMOJIb/ 2Tr0J1

479,1+41,74

428,649,463 663,3+29 29Tt

KJlipeHc HoHiB HaTpito 3pic B 2,8 pa3a, mo niaBuIInIO
Harpiii/kanieBuil koediuieHT y cedi B 4,7 pa3a. Taki 3MiHn
HHUPKOBOTO TPAHCTIOPTY HOHIB HATPitO BinOYyIHCS 3aBIAKA
MOpYLIEHHIO (yHKIIT TPOKCMMAIILHOTO BiJTily HE(POHY,
OCKIJTbKH MPOKCHMalibHa peadcopOlist HOHIB HATpPil0 3MeH-
mntacs B 1,7 pasa 6e3 KopeKLii TpaHCTIOPTHUX MPOLIECIB Y
JIUCTAILHOMY BiIIii He(pOHa, 0 MOPYLIMIIO KaHAIbIIe-
BO-KaHAJIbLIEBUIT GaNaHC i CIPHUSIO 3HAYHUM BTpaTaM
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OpraHi3aMoM HaTpito. SIKI10 BpaxyBaTH, 110 3aBASAKU He-
3piNoCTi TOpPMOHANIBHOT peLemnilil Ta HU3bKOTO PiBHS CeK-
peii anbIoCTepOHY y iIHTAKTHUX CTATEBOHE3PLINX LIypiB
MOPIBHSHO 3 IOPOCIMMH Ma€ MiCLIe i TaK IiABUIIEHe BHi-
JIeHHs1 HOHIB HaTpito [5], To KaaMili-iHayKoBaHa HaTpiifypis
i rimoHaTpieMist NOCWJINIA TOKCUYHUH BIUIMB KaJIMilO XJIO-
puIy Ha MOJNOJMI OpraHi3M.

[Moennane 3 kaaMito xaopuaom yBeaeHHs [1D-1 akTu-
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Bi3yBaJIO TPAHCIIOPT iOHIB HATPIiO B HE(PPOHI, 0 30LTbIIN-
JI0 fioro peabcopOLito B POKCMMaTbHOMY Bifii Hepo-
HaB 2,3 pazaiB 1,5 pa3a B nucranbHOMY (Tadn. 2). [1po aH-
TuToKcHUHMI edekT [1MD-1 Ha T1i KaaMieBOT iHTOKCHKALLT y
CTaTeBOHE3PIJIMX TBAPHH 3aCBiaUy€e TAKOXK 301TbILEHHS Y
2,5 pa3sa ¢inbrpauiiinoi dpakuii HOHIB HaTpito mopsia i3
3MEHIIEHHIM H0ro eKCKpeTopHOi (pakuii Ta KiipeHcy,
30iIbLIEHHS a0COMOTHOT Ta BiTHOCHOT peabcopOuii i3 3po-
CTaHHSM KJIipeHCY BOAM Ta 3MEHLIEHHM 4,2 pa3a HaTpiii-
KasieBoro koedinieHTa. BigHoBUBCS mopyeHuii TyOyno-
DIOMEepYJSPHUIA 3BOPOTHHIA 3B'S130K. 3HIKEH] 32 yMOB Me-
TaJIOTOKCHKO3Y TOKa3HUKM €KCKpeLil IPOTOHIB BOAHIO i
TUTPOBAHUX KHUCIIOT Npu 3actocyBaHHi [1P-1 3pocnu, Hop-
MmaitiyBaBcst pH cedi i nopymienuit Hatpiii-BoxHeBHit KOT-
paHCTopT y HedpOoHi.

Amnanizyrouu oTpUMaHi laHi, CJ1ijl 3a3Ha4UTH, IO Y MO-
JIOIIMX CTaTeBOHE3PLINX Ha TJIi BIKOBHX OCOOIMBOCTEM HUp-
KOBOTO (hyHKIiOHaIbHOTO pe3epBy [2] 3a nii [1P-1 matoTh
Miclie 03HaKH aleKBaTHOI peakLil BHYTPilIHbOHUPKOBUX
CHCTEM aBTOPETYIISILIT y BiNOBIIb HA 3MiHY TPAHCTIOPTHUX
nmpoueciB y HepoHi 32 YMOB METaJIOTOKCHKO3Y. Kpim
TOr0, MOKpalleHHs PoOOTH HUPOK K OpraHa, sikuii Gepe
y4acTh B elliMiHaLi{ Ta eKCKpellii, MOCUIIFOE aHTUTOKCHY-
Hui BB [1D-1 Ha Monoauit opratiam 3a yMoB KaaMieBoT
iHTOKCHKALIT.

BucHoBkn

1.ITpodinakrnaHo-NiKyBaibHE 3aCTOCYBaHHS ()iTOKOM-
no3uuii "TMoniditon-1" y monoanx CH3 TBapuH cTpumye
HeraTUBHUIA BILTMB CYOXPOHIYHOT KaMi€BOT iHTOKCUKALIT
Ha MPUPOAHMI1 IPUPICT MacH Tijla TBAPUH.

2 .IloenHane HAIXOMKEHHS COJIi MeTauty i mosiditouy-1
MOMITHO 3MEHIIY€E HAaKOMMYEHHsA KaTiOHiB KagMiio B
Oprasi3mi TBapuH, 30KpeMa B OpraHax-MillleHsAX, A€ HOoro
HaKOMMYEHHs HalOIblIe (HUPKH, TIeYiHKa).

3.3acrocyBanHs nodidiTony-1 Ha T KaqMieBOT iIHTOK-
cUKalil M JBUILY€e IBUAKICTb KIIy00YKOBOT (inbTpaii 10
PiBHSI KOHTPOJILHUX MOKa3HKKIB, yCYBA€ peTEHLIiHy a30Te-
Mil0, 3MEHILY€ TPOTETHYPit0, AKTUBYE TPAHCTIOPT HATPIIO B
HedpoHi, 110 cripusie iioro peabcopOLiT i 3MeHIIIye BTpaTH
LbOTO OCMOTHYHO-aKTHBHOTO HOHY opraHizmom. [lo-
niciton-1 3anobirae HepoTOKCHYHIM Iii KaIMito XJTOpHY,
HOpMaJlizye MopyLlIeHi OKa3HUKH eKCKPETOPHOT, ioHope-
TYIOBaJIbHOT, KUCJIIOTHOPETYMIOBAJIbHOT (DYHKIiI HUPOK,
BiJTHOBJIIOE MEXaHI3MH KJIyOOUKOBO-KaHAIbLEBOTO, Ka-
HaJIbLIEBO-KaHAIbLIEBOrO 0ajlaHCy Ta KaHalbLEBO-IJIOMe-
PYJIAPHOTO 3BOPOTHOTO 3B'SI3KY.

TMepcneKTHBY MOJAILIIHX JOCTIIKEHD

JIoWiNBbHO TOCIIIUTH TAKOXK iHIII TaTOTEeHETHYHO 00y~
MOBJICHI M€XaHi3MU aHTUTOKCHYHOT Aii diTokoMNo3niT
"IMomnigiton-1" 3a yMOB KaAMi€BOTO Ta iHIITUX METAIOTOK-
CHKO3IB.
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