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Bgeodenue. Iosviuienue ycmouuugocmu 0p2zanu3ma K KOMOUHUPOBAHHOMY OeTCMEUI0 COUHYA U KAOMUSL (8KII0UAS CUCTIEM-
HYH0 MOKCUUHOCMY, KAPOUOBACKYAAPHDLE IPDEKMbL U 2€HOMOKCUUHOCTD) € NOMOUDLIO MEOPEMUUECKU 000CHOBANN020 U
IKCNEPUMEHMATLHO anpoduUpo8antoz0 KoMniexca 6e3epednvix 6uonpomexmopos s6asemcs akmyaivrol 3adauet, 00HaxKo
UHDOPMAUUOHHBLE NOUCK He 0GHAPYNCUIL NPUMEPOE UCNBIMANUS WU XOMs Obl MEOPemuueck0zo 060CH08anus cpedcms 6uo-
JI02UUeCKOl 3auumol 0m 6oiee WupoKozo Cnekxmpa HeO1azonpusmuvLx 3QGexmos paccmampusaemor KoMOUHaAyuu.
Mamepuan u memoodovi. Ixcnepumenm 6oLt NPoBeIEn Ha aymoOpPedHvLX KPblCaX-CAMUAX, NOLYUABUUX NOBMOPHIE GHY -
MPUOPIOWUHIBLE UHBEKUUU BOOHBLX PACTBOPOE 0KCUIA CUNUA U XI0puUda Kaomus 3 pasa é nedenio ¢ meuenue 6 ned. Ilo
3asepuLenuy SKCNOZUUUL COCTMOSHUE OPZAHUIMA KPOLC 80 BCEX ZDYNNAX OUEHUBALOCH NO OONLULOMY YUCLY (C8vIULE namude-
camu) 00WenPUSHAHHLLY KpUmepues mokcuueckozo 0eticmeus (6Ka0uas OuoxumMuieckue u 2ucmomoppomempuiecxue).
Jns oyenxu zenomoxcuueckozo deticmsust in vivo ucnoavsosaiu IJJAD-anarus. Cmamucmuueckuil Anaius nNoIYUeHHbLY
DPe3yavmamos npogoouUncs ¢ UCnoIb3o8anueM t-kpumepus Cmorodenma.

Pezyavmamor. Hamu obuapyoceno cuudxcenue na poune npuéma Guonpopuiakmuueckux cpedcme o0uemoxcuueckozo
deticmeust no psady obwenpunamolx kpumepues. Ociabieno 2eHoOmoKcureckoe 0eticmeue KoMOUHAUUU COUHYA U KAOMUSL,
oyenusaemoe no k0appuyuenmy gpazmenmavuu sdepnoi JIHK xremox npu nomowu IJAD-anarusa. llokasan nosoycu-
menvHolll 9P Pexm Komniexca GuonpomexKmopos no eucmoMopPoMempuueckum noOKa3amenrsim KOMOUHUPOBAHHOT zenamo-
u neppomoxcuunocmu céunya u kaomus. O0uapyirceno 00HO3HAUNOE CHUICEHUE KOHUESHMPAUUYU 060UX MEMALI08 8 KPOBU
mex Kpolc, Ha KOMOPbLY OHU 8030€TicMe08anu Ha Pone HasHauenus buonpoduiaxmuueckozo komniexca. Ha pone 6sedenus
COUNHL0B0-KAOMUEBOT KOMOUNAyuY npu 000asIeHUU K MO KOMOUHAUUU KOMNOHEHMOE8 GUONDOPULAKMUUECKO20 KOMNLEK-
Ca CMamucmuuecku SHaUUMoe yMenvieHue cpeonet MoJuUHbL KaApOUOMUOUUMA HECKOLLKO HUBEAUPOBALOCY.
3axarouenue. Taxum 06pasom, paspaboman u IKCNEPUMEHMALLHO YCHEUHO aAnpobUposam cnocod nPoPuUIAKMUKY MHOZ0-
HANPasienHoz0 KOMOUHUPOBAHHO020 8PEIH020 OellCMEUs UOHO08 CBUHYA U KAOMUSL, BKII0UASL 00UeOKCULECKOe, OPZAHOMOK-
cuueckoe (8 mom uucie Kapouosackyiapuvie IPpexmot) u 2enomoxcuueckoe deticmeaue.
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Introduction. The increase in the body resistance to the combined effects of lead and cadmium (including systemic toxic-
ity, cardiovascular effects, and genotoxicity) by using a specific bioprotective formula (based on theoretical knowledge and
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experimental research) remains a pressing challenge. However, a data search has not yielded any results on either an experimental
trial or a theoretical justification of the means of biological protection against a variety of adoverse effects caused by Pb and Cd
combination.

Material and methods. The experiment was conducted on the outbred male rats. The animals received repeated intraperitoneal
injections of water solutions of lead acetate and cadmium chloride, 3 times per week for 6 weeks. After the exposition was com-
pleted, more than 50 indices of toxic exposure (including biochemical and histo-morphological ones) were estimated in all groups
of the tested animals. To assess the genotoxic effect of “in vivo” there was used amplified fragment length polymorphism (AFLP)
analysis. Statistical analysis was done using Student’s t-test.

Results. We found the administration of the bioprotective formula to improve the indices of general toxicity. Genotoxicity studied
using AFLP analysis of blood cells DNA was shown to be mitigated. Histo-morphological indices of Pb+Cd hepato- and nephro-
toxicity improved under a bioprotective complex (BPC) administration. Blood Pb and Cd decreased during BPC administration.
There was a statistically reliable decrease in the mean diameter of cardiomyocytes associated with Pb+Cd administration. These
changes became less apparent with the BPC administration.

Conclusion. We developed and tested a strategy to mitigate the toxic effects of Pb and Cd at organ and organ system levels,
including general toxicity, target organ toxicity (with cardiotoxicity) and genotoxicity.
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BsepeHue

3apaya NoBbILWEHWS] YCTONYMBOCTY OpraHnama k KOMOUHMpoBaH-
HOMY JeNCTBMIO CBMHLA U Kagmus (B TOM YuMCrie K Takum ero ocobo co-
LmanbHO 3HAYUMbIM MPOSIBNEHNSIM, KaK FrEHOTOKCUYHOCTb U KapanoBa-
CKyINnsipHasi TOKCUYHOCTb) C NMOMOLLbIO TEOPETUYECKM 0BOCHOBAHHOIO 1
aKcnepuMeHTanbHo 060cHOBaHHOro KomMnrekca 6e3BpedHbIx Gronpo-
TEKTOPOB MPEACTABISIET BbICOKYHO aKTyanbHOCTb. Takow noaxon K 3a-
LMTe OnpeaenéHHbIX rpynn HaceneHnst OT HEM3BEXHbIX TOKCUYECKUX
3KCMO3MLMIA, U3BECTHbIN Kak Bronornyeckas npodunaktTuka, ycrnewHo
paspabaTbiBaeTcsl U BHeAPSETCS B NPAKTUKY Npexae BCEero Hay4HbIM
KOnnekTMBoM EkaTepuHOyprckoro MeguuMHCKOro HayyHOoro LeHTpa
NpoUNakTUKU 1 OXpaHbl 300pPOBbsi paboumx NpoOMMPeanpUaTUii
[1, 2]. B yacTHOCTU, NCccnegoBaHMUAMN 3TOTO KOMMeKTMBa paHee bbina
NPOAEMOHCTPMPOBaHa BO3MOXHOCTb OcrnabuTb BpegHoOe AencTBue
koMbuHauum Pb-Cd Ha noyku B aKcnepuMMeHTe Ha kpbicax [3], a 3atem
npu NpPoBeAeHNN KOHTPONMPYEMOTo Kypca bruonpodunakTuki y aeten
[OOLLKONBbHOrO BO3pacTa B YCMOBUSIX 3KOMOrM4eckn oOycrnoBrneHHoM
9KCMO3MLUUK K 9TON KoMOMHaLUmK [4]. OgHako MHAOPMAaLMOHHBIN MOUCK
He OBHapyXun NpUMEepoB UCMbITAHUST UM XOTS Obl TEOPETUYHECKOIO
obocHOBaHMA cpeacTB Guonoruyeckor 3awutbl (6MONPOTEKTOPOB)
OT Gonee LUMPOKOro crekTpa HebnaronpuaTHbIX 3ddeKToB paccma-
TPVYBaEMOW KOMOUHALIMK, BKIHOYAKOLLETO €€ CUCTEMHYH TOKCUYHOCTb,
KapamoBackynsipHble 3deKTbl 1 FrEHOTOKCUYHOCTb.

Matepuan n meTopgbl

OkcneprMeHT Gbin NPoBeaAéH Ha ayTOpeaHbIX Genbix Kpbicax-cam-
Lax cobCcTBEHHOrO pa3BeaeHns Mo 22 XMBOTHbIX B kaxaow rpynne. Ha
MOMEHT Hayana aKCrepumeHTa BO3pacT XXMBOTHbIX COCTaBnAn 3 mec,
ncxoaHas Mmacca Tena Kaxkaoro XXmMBoTHoro okoro 230 r. X)KMBOTHbIe co-
AepXanuncb B YCroBUsiX CrieumanbHO OpraHn3oBaHHOMO BUBapws, CO-
OTBETCTBYIOLLMX BETEPUHAPHBLIM TpeboBaHMAM. B nMTbE oHM nonyyanu
apTe3naHCcKyo BoAy, JOOUMLLEHHYO 0O NEPBOW KaTeropun Ka4ecTea, B
nuyLLYy — NoNHopaLMoHHbIA kombukopm OO0 «JlabopaTopkopmy.

CybxpoHuyeckass MHTOKCUKaUMs MogenvpoBanacb NyTéM mMo-
BTOPHbIX BHYTPUOPIOLWMHHBLIX MHBEKLIMIA BOAHOTO pacTBopa 3-BOAHOIO
aueTaTa cBMHUa B KOHUeHTpauun 11 mr/kr maccbl Tena v 2,5-sogHoro
xnopvaa kagMusi — B 4oavpoBke 0,77 Mr/Kr Ha KaXaoe XMBOTHOE B Te-
yeHue 6 Hep 3 pa3a B Heaento. PacTBopbl U3rotTaBnmnBanucb METOA0M
pa3BefeHns AUCTUNNMPOBAHHOW BOAOW A0 HYXHOW KOHUEHTpauuu
conen cBuHUA U kaaMusi. KOHTPOmMbHbIM XMBOTHBIM BBOAMNW BOAY B
TOM e 06bEMme.

[MepBas rpynna XWBOTHbIX MOABepranack BO3AENCTBUIO CBUHLA
W KagMusi; BTopasi — BO34ENCTBMIO CBMHLA U KaaMusl Ha (hOHe nepo-
panbHoro gencTeus 6uonpodunaktuyeckoro komnnekca (BrK); Tpe-
Tbs MOoABepranack Tonbko nepopansHoMy Aevicteuto BIK; yetBépTtas
rpynna siBnsnacb KOHTPOmbHOW. Buonpodunakrtuyeckun komnnekc
BKNtovan B cebs s6nouvHbin nektuH (200 Mr), rmoTamuHaT HaTpus
(160 wmr), N-auetunuuctenH (30 Mr), BUTaMUHHO-MUKPO- U Makpoarne-
MeHTHble AobaBku, ButaMmuHbl A (35,2 mkr), E (0,27 mr) n C (3 wr),
B, (0,038 wmr), B, (0,04 wmr), B, (0,04 wmr), D, (1,7 mkr), ceneH (1,38 mkr),
nopg (4,1 mkr), xxeneso (0,38 mr), kanbuuii (160 mr), marHui (2,08 wr),
drnaBoHOWA KBEPLETVH B BUAe pyTuHa (1,4 Mr), a Takke npenapar pbl-
Obero Xupa C BbICOKMM COAEPXaHUEM MOSNIMHEHACBILLEHHbIX XUPHBLIX
KucnoT knacca omera-3 (1 kanns, 4To NpMbnU3nTenbLHO COOTBETCTBY-
et MHXK omera-3 — 13,3 wr, Butamui A — 0,013 mr, BuTamuH D, —
0,04 wmkr). BbilwenepeuncneHHble KOMMNOHEHTbI BBOAUMUCL B pPaLMOH
YKMBOTHBIX C KOPMOM, 3@ UCKIKOYEHMEM FTyTaMaTta HaTpusi — OH AaBarn-
cs1 KpbicaM ¢ NUTbEM B Buae 1,5% BogHoro pacteopa.

[MeKTUHOBBIN 3HTEpPOCOPOEHT B 3asiBNIEHHOM KOMMIEKCce npeaHa-
3Ha4yeH Ans npensTcTBus peabcopbuuy B KPOBb TOKCUYHBLIX MeTar-
OB, BblAENEHHbIX NEYEHbIO C Xenybto [5—7].

B cocTaB komnnekca BOLIM aHTUOKCUAAHTbI: BUTaMuHbl E, C, A,
PYTUH 1 ceneH. Butamunbl E 1 A 3awmwaior membpaHHble nunuapl.
ButamuH E cHmxaeT puck atepockreposa, npegoTspallas okUcrneHme
nMnonpoTenaoB HU3kow nnoTtHocTu [8]. AckopbuHoBas kucnota (Bu-
TamuH C) obrnagaeT BblpaeHHbIMU @aHTUOKCUAAHTHBIMU CBOMCTBaMMU,
y4acTBYeT B PErynMpOBaHUU OKUCMUTENbHO-BOCCTAHOBUTENbHbIX U
OpyrMx metabonmnyeckuMx NpoLeccoB, a Takke B CUHTe3e KonnareHa
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Ta6bnuuya 1

HekoTopble nokasaTenu CUCTEMHOW TOKCUMYHOCTU U FeHOTOKCUYHOCTMU NMPU CYyGXPOHMYECKOM KOMOGMHUPOBaHHOM BO3AENCTBUMN
CBMHLUA U KaAMUSA U UX U3MEeHeHMe Ha (poHe Npuéma GMONpPOTEKTOPHOro KoMmnrekca, x * SE

Mokasarenb KoHnTtponb Cd +Pb Cd + Pb Ha c¢oHe BIMK
AKTUBHOCTb CyKUuMHaTaernporeHassl (COIN), uncno rpaHyn opmasaHa 607,67 + 12,18 506,00 + 3,28 593,09 + 10,95
Ha 50 nuMdoLUNTOB KPOBM
BoccTaHOBMNEHHbIN rMOTAaTUOH B remonuaaTte, MKMOnb/n 38,45+ 5,10 21,58 + 2,03 30,70 £ 5,15
Manonungnansgerng (MOA) B CbIBOPOTKE KPOBM, MKMOSb/1 5,52 + 0,27 4,97 +£0,28 4,03 +0,22
PetukynoumnTbl, %o 8,36 + 1,59 38,90 + 1,38 14,60 + 2,41
MoHouuTbl, 10%/n 0,625 + 0,062 1,70 +0,18 1,09 £ 0,21
KoachdpumumeHT pparmeHTanmum reHomHom OHK 0,4058 + 0,0071 0,6900 + 0,0037 0,5050 + 0,0056

MpumeyaHune. B Tabnuue npvBegeHsbl TONbKO nokasaTeny, 3Ha4YeHust KOTOpbIX B rpynne, noryyaBLluel TOKCUYECKY KOMBrHaumo Ha oHe
npuéma BIMK, oTnuyatoTcs oT 3Ha4eHuin B rpynne, nofyyasLuen 3Ty xe kombuHaumio 6e3 BIK, ctatuctnyeckm sHadmmo (p < 0,05 no t-kputeputo

CrblogeHTa ¢ nonpaskoi BoHdeppoHn).

1 anacTuHa, Yyem obecneunBaeT OpMUPOBaHNE HOPMArbHOW CTPYK-
Typbl cocyaucTon cteHku [9]. PyTuH npeactaBnsieT cobow rmmko3ung
KBEPLETMHA, OTHOCALWMIACS K rpynne cnaBoHoMAOB. YkasaHHas rpyn-
na XMMWUYECKUX BELLECTB 3aHMMaeT Beayllee MeCcTo Cpeaun IK30reH-
HbIX MPUPOAHbIX aHTMOKCUAAHTOB, ObNagaeT WPOKNM CMEKTPOM Gro-
NOrMYeCKoro AeNCTBUS, B TOM YMCHE aHTUpaauKanbHOW akTUBHOCTbIO
[10], uTo aKkTyanbHO ANA HEWTPanM3aLmMm TOKCUYECKOro AeNCTBUS Kaa-
MWSi, CMOCOBHOrO BbI3bIBATb POCT KONMMYECTBA aKTUBHbIX DOPM KMC-
nopoga [11]. AHTUOKCMAAHTHbIE CBOMCTBA ONPEAEensitoTCs He TONbKOo
cnocoBHOCTbI yaansaTb cBoboAHbIE paaukanbl U3 cpedbl NyTEM He-
NocpeACTBEHHOrO B3aUMOLENCTBUS C HAMU, HO Takke CMOCOBHOCTbIO
CBA3bIBATb M yAansTb U3 cpedbl MOHbI METanmoB, WHULMMPYHOLLUX
nosiBneHve cBobofHbIX paaukanos [12]. PerynsipHoe notpebneHue
NPUBOAUT K JOCTOBEPHOMY CHUKEHWIO pYCKa pasBUTUS CepAeYHO-COo-
cyaucTbix 3abonesaHuii [13]. KBepueTuH 6naroTBOpHO BMUSIET Ha Me-
Tabonvyeckme NpoLecchl B NeYeHN, B TOM YKCHE NpY ULLEMUM opraHa
[14], a Takke pekomeHAyeTCa K MCMONb30BaHUIO B pamkax aHTudu-
6po3HoW Tepanun, MOCKOMbKY CNOCOBEH CHMXaTb MHTEHCUBHOCTb BOC-
nanuTenbHbIX MPOLECCOB, WHIMOMPYS WMHUNETpaumio Makpodgaros
[15]. ButamuH B, BOWEN B cocTaB 3asBreHHOro 6ronpodunaktuye-
CKOTrO KOMIIeKca Kak, Bo-MepBbIX, BELLECTBO, SBMSAOLLEECS OCHOBHbIM
MarHe3vouKCaTopoM B OpraHu3Me 4YerioBeka, ycunvsawoowyMm ad-
eKkTbl MarHusi, BO-BTOPbIX — Kak aHTMokcuaaHT [16, 17]. Cuutaetcs,
4YTO NMPUAOKCUH 0BnagaeT HEKOTOPbLIM NMPOTUBOBOCMANUTENBHBIM 3¢)-
EeKTOM, CNOCOBHBIM 3aLWmMTUTL opraHmam oT MIBC n atepocknepotu-
YeCKNX UBMEHEHUI B CepAeyHo-cocyamncTon cucteme [15].

BBegeHue ioga B coctaB OGMONPOTEKTOPHOrO Kommnnekca 06-
YCMOBIMEHO TEM, YTO MHOIME XPOHUYECKME METannoMHTOKCMKaLmum
COMPOBOXAATCA HAapyLEHNAMU  YHKUMM  LMTOBUAHOW Kenesbl.
SKcnepuvMeHTanbHO AoKa3aHo MnoBpexzalllee AenNCcTBMe CBUHLA U
CBUHeELCOAepXaLUMX TOKCUYECKUX KOMOMHALMIA Ha CTPYKTYpy W rop-
MOHanbHYH (PYHKLMIO LLIMTOBWOHOW Xenesbl, KOTOpoe CyLeCTBEHHO
ocnabnsieTca nog BAUstHUEM KOMMekca B1uonpoTekTopoB, B 0COGEH-
HOCTW NpK BKMKOYEHUN B HErO npenapaTta noga [18].

[lob6aBoyHOe BBeAeHWE B OpraHU3M eresa SIBNSETCH MpOTUBO-
BECOM TOMY TOPMOXEHUIO BKMIOYEHUSI 3TOr0 dfIeMeHTa B MOJeKyny
npotonopdupuHa IX, KoTopoe ABNAETCS OQHUM U3 KITHOYEBbIX Mexa-
HNU3MOB pa3BUTUSA CBMHLOBOW aHemuu [19].

B 3aaBneHHbI KOMMNIEKC BOLIEN MarHUn, Nockonbky 6e3 Hero He-
BO3MOXHO HOpMarnbHOe (YHKLMOHUPOBaHWE CepAEYHO-COCYAUCTOW
cuctembl. OH OTBeYaeT 3a perynsumi cocyauctoro ToHyca [20, 21] u
cepaeyHbIn putm [20, 22].

Kanbuuii 06bI4HO BKMOYAETCA B COCTaB GuonpodunakTnyeckoro
KOMMIiekca B KayecTBE TOKCUKOKMHETUYECKOrO M TOKCUKOAMHaMUye-
CKOTO aHTaroHMcTa CBMHLIOBOW MHTOKCUKaUMW. Hapsigy ¢ 9TUM WOHbI
KaK CBMHLUA, TaKk 1 kagMusa 3 MEKTVBHO 3amelLaloT KanbLuui, onoc-
penys MHorve cBoWcTBa kanbmogynuHa [23, 24]. Moatomy ocoboe
3Ha4yeHve cneumduyeckoro NPOTUBOCBMHLIOBOrO NMPOTEKTOpa MOXET
nmeTb Takke ButamvH D. OH NpuHUMaEeT y4acTne B yCBOEHUW Karlb-
UMsi, OKasblBaeT aHTUNponudepaTMBHOE AENCTBUE HA rMNepTPoduto
1 nponudepaLuio M1MoKapamanbHbIX KNeToK, AeNCTBYET Kak oTpuua-
TEMbHbIN 3HAOKPUHHbINA PErYNATOP ANsl CUCTEMbI PEHUH-AHTMOTEH3UH.

3asABneHHbIi KOMMIIEKC COOEPXUT Takke npenapat pbidbero
Xupa, GoraTtbiii He TOMNbKO BUTaMmMHamMu A 1 D, HO 1 NONMHeHachbl-
LLEEHHbBIMW XXUPHBIMW KMCMOTaMK Knacca omera-3, BHyTPUKIETOUHbIMU

NPOV3BOAHBIMU  KOTOPbIX SBMSIOTCA 3MKO3aHOWAbI, aKTUBMPYHOLLME
pennukauunio OHK, Tem cambim Urpas BaxkHyto ponb B penapauun eé
nospexaenni [25].

ButamuH B, — kak BeLLLeCTBO, KOTOpoe obnagaet KoppurpyoLmm
OENCTBMEM Ha CUCTEMY MMpyBaTOKCMAA3sa, YrHETEHWE KOTOpOW BO3-
HMKaeT Npu BO3AENCTBUMN TUOMOBOTO AAa, KOTOPbIM SBMSETCS CBUHEL,
[26]. B dmsnonornyeckmx gosax TMaMmuH yryyliaeT romeoctas MarHus
[27].

ButamuH B,, pubodnasuH, B hopme KohepMEHTOB y4acTByeT B
OKUCIUTENBbHO-BOCCTAHOBUTESbHBIX Peakumsix, y4acTByeT B CUHTE3e
remorno6uHa [13], noBbIWAET YCTOMYMBOCTb MMOKapAa K rMMoKCUU.
OCHOBHblE MeXaHW3Mbl, OTBETCTBEHHble 3a KapAMOMpPOTEKTOpHOe
aencteve pubochrnaBuHa, OCTalTCs HesicHbiMK. [lpegnonaraetcs,
41O pnbocnasnH obneryaeT rMNOKCUYECKOE U NLLEMUYECKOE MOBPEX-
AeHVe MWoKapAa, aKTUBUPYS KIETOYHYK aKTMBHOCTb NU3WH-CreL-
ndpuyeckon gemetunasel-1 (JICO-1) u mogynupys SKCNPECCUIo reHoB
meTabonuama docchonunuaos. BeiBoabl 6binv caenaHel, ncxoas ns
pe3ynbTaToB 3KCNepUMEeHTa, NPOBEAEHHOIO Ha MbILLAX U KIETOYHbIX
nuHnax H9C2 [28].

CocTosiHMe opraHvMaMa KpbiC BO BCEX rpynnax OLeHWBanocb no
6onbwomy uncny (cBbiwe 50) obLenpuaHaHHbIX YHKLMOHAMNBHbIX,
Broxummyeckmx n rmctomopdonormyeckux (¢ mMopdomeTpren npu
ONTMYECKOW MWKPOCKOMMMN) KPUTEPUEB TOKCUMYECKOro aevnctaus. Ons
OLIEHKM TEHOTOKCUYEeCKOro AeucTBus in vivo ucnonb3oBanu MNOAD-
aHanus (MNOA® — nonumopdnam ANvH aMnNMuULMpOBaHHbIX dpar-
MeHToB [IHK), npryém onsa KonuyecTBEHHOW XapaKTePUCTUKM CTENEHN
nospexaenns OHK ncnonb3oBann «koapbduumneHT dparmeHTaymmny,
TO eCTb OTHOLUEHVWEe CyMMapHOW paAMOakTUBHOCTM BCeX (PpaKumii
«XBOCTa» K PaANOaKTUBHOCTM «sapay.

PesynbTarsbl

M3 43 dpyHKUMOHanNbHbIX NoKa3aTenei, No KoTopbiM B rpynmne, no-
nyvasLlen kombrHaumo MeTannoB, HabnganMcb 3aMeTHbIe (XOTS U
He Bcerga CTaTUCTUYECKM 3HaYMMble) OTKIOHEHUSI OT KOHTPOIbHbIX
Benu4uH, no 18 nokasartensim B rpynmne Kpbic, NOny4aBLUNX Ty Xe ca-
MY TOKCUYECKYH 3KCMO3MLmIo Ha hoHe HasHayeHus BIK, ykasaHHoe
OTKIOHEHME BbINO MEHeE BbIPaXEHO, YEM MpU TOM e akcnosmuun 6e3
BrK (1abn. 1). Ocoboe 3Ha4yeHne UMeeT nokasaHHoe B Tabn. 2 ocna-
6neHune Ha choHe npuéma BIMK cucteMHoro reHoTokcu4eckoro agdpek-
Ta, OLeHVBaeMoro no koadduumeHTy dparmeHTaummn sgepHon JHK
KINeToK KPOBU.

Ta6bnwuuya 2

BrnnsiHne 6MonpoTeKkLMn Ha KOHLLEHTPaL MU CBMHLIA U KagMuUs
B KPOBU KpbIC NOcHe 3aBepLUeHUsi Kypca BHYTPUOPHOLLMHHBIX
MHBbEKUMA Xropuaa KagMus U aueTtaTta CBMHLUA, MKr/n, x * SE

Merann KoHTponb Cd +Pb Cd + Pb Ha coHe BMNK
B KPOBM

Cd 1,84 £ 0,66 93,27 + 10,71 85,34 + 4,28

Pb 6,73 +1,97 6744,06 + 1166,39 5765,68 + 847,49
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M3 ructomopcdomeTpuyecknx nokasaTtenen KomMOMHUPOBaAHHON
renaToToKCUYHOCTY CBMHLA U KagMWUsi CTaTUCTUYECKU 3HaYMMbIA 3a-
LNTHBIN 3cbchekT HasHaueHnst BINK 6bin oTMeYeH TOMbKO MO O4HOMY,
HO 3aTo Hambonee CyLleCTBEHHOMY M3 HMX, @ UMEHHO MO MPOLIEHTY
6e3bsiiepHbIX renaToumnToB: eCnn Npy AeUCTBUM KOMOUHaUMKN MeTar-
nos 6e3 6uonpotekumn oH pasHsincsa 30,3 + 1,29 (npotus 9,3 + 0,85
B KOHTpone), To Ha ¢oHe 6uonpotekumm — 21,3 + 1,36 (p < 0,05).
Ewé 6onee BbipaxeH 3awuTHbIN 3ddekT HazHadveHus BIK no ructo-
TIorMyeckor KapTuHe (CM. PUCYHOK Ha 3-i CcTp. 0BrnoXku) u mopdo-
MEeTPUYECKMM nokasaTensiM KOMOWHMPOBAHHOW HEe(POTOKCUYHOCTH.
Tak, noTepst LWETOYHOWN KaEMKMN NPOKCUMAanbHbIX U3BUTbIX KaHarnbLeB
B MpOLEHTax OT WX AfMHbI NpY KOMOWMHWPOBAHHOW MHTOKCUKAaLMK
6e3 buonpoTtekuun coctaBuna 64,31 + 5,65% (npotue 7,34 + 1,25%
B KOHTpoOne), Ho Tomnbko 27,29 + 5,85% Ha doHe HasHadeHusa BIK
(p < 0,05). CooTBeTCTBYIOLUME NOKa3aTeny Ans NofHON geckBaMauum
anutenus: 22,11 + 6,25% (npotus 0% B koHTpone) n 1,74 + 1,18%
(p < 0,05).

O6HapyxeHo HebonbLloe 1 CTaTUCTUYECKN HEQOCTaTOMHO 3HauU-
MO€, HO OJHO3HA4YHOE CHWXEHME KOHLEHTpauun obomx MeTanmnoB B
KPOBU TeX KPbIC, HA KOTOPbIX OHW BO34ENCTBOBaNu Ha (hoHe HasHaye-
Hua BIK (cm. Tabn. 2).

OpgHUM 13 HebnaronpusTHbIX 3hHEKTOB ANCTBUS CBMHLOBO-Ka-
MUEBOM koMOMHaLMM Ha cepple oKasanocb CTaTUCTUYECKU 3Hayu-
Moe (npu p < 0,05) ymeHbLUeHNe cpegHeln TOMWMHbI KapauoMuoumTa
(4 £ 0,1 Hm npoTuB 6,29 £ 0,15 HM B KOHTpone). Ha cdoHe BBEAeHMUSA
CBUHLIOBO-KaaMmneBorn kombuHaumm n BrNK paccmatpueaembiii noka-
3arenb coctasun 4,79 + 0,09 HM.

3 nameHeHui anekTpokapauorpammel (Bo 2-M OTBEAEHWM), Ha-
6roaaBLUMXCS Y KPbIC NPY CBUHLOBO-KaAMWEBOW UHTOKCMKALMK, Hau-
bonee BbIpaXEHHbIM W CTAaTUCTUYECKU 3HAYMMbIM ObINO CHUXKEHWE
BonbTaxa maoanektpuyeckon nuHum OKI go —0,0797 + 0,0036 mB
npotme —0,0623 + 0,0029 mB B koHTpone (p < 0,05). Ha doHe BBe-
[OEHUs1 CBMHLOBO-KagMumeBon koMbuHauumn n BIMK paccmatprBaemblii
nokasatens coctasun —0,0603 + 0,0049 mB.

06cyxpaeHue

Mo NpoueHTy PeTUKynouMTOB, MO YMCIY MOHOLMTOB KPOBM, MO
aKTUBHOCTW CyKUMHaTAEernaporeHasbl, No YpPOBHIO BOCCTaHOBMEHHO-
ro [TaTMoHa, a TakkKe ManoHunaManbaervaa B KpoBu ocnabnexve
KOMOUHUPOBaHHOW KaAMUA-CBUHLIOBOW TOKCUYHOCTM ObINO CTaTUCTU-
Yecku 3HauMMbIM (cM. Tabn. 1). Kpome Toro, 1 Tokcuyeckoe ysenunye-
HVMe MaccChbl MeYeHn NO CPaBHEHMIO C KOHTpornem 6bino Ha doHe BIK
MeHee BbIpaXXeHO M NOTEPSINIO CTaTUCTUYECKYo 3HauMmMocTb. Ocoboe
3HayYeHne MMeeT nokasaHHoe B TON xe Tabn. 1 ocnabnexHve Ha doHe
npuéma BIK cuctemHoro reHoTokcu4eckoro adhdexra, oLleHMBaeMoro
no koadpdpumumneHTy pparmeHTaummn sgepHon [IHK kneTok kposu.

3alwyTa novek oT TOKCMYECKOro MOBPEXAEHNS (CM. PUCYHOK Ha
3-11 CTp. 0BNOXKN) NPEANONOXUTENBHO COCOBCTBYET COXPAHEHMIO NX

SMUMUHALMOHHON PYHKLMW, B TOM YuCIe BbiBEAEHWIO 13 opraHuama
caMuX CBMHLA U KaaMUs, Y4TO SBNSEeTCs Hanbonee BepOATHOW npu-
YMHOW HEeBOMbLIOrO U CTaTUCTUYECKU HEeOOCTaTOMHO 3HAYMMOro, HO
O[HO3HAYHOIO CHIPKEHWS KOHLIEHTPaLuy 060mx MeTanmnoB B KPOBU TeX
KpbIC, Ha KOTOPbIX OHW BO34EeWCTBOBaNM Ha oHe HasHaveHus BITK
(cm. Tabn. 2). B cBolo o4epenpb 3TO CHUXKEHVE MOXET OblTb OAHUM U3
MexaHU3MOB oOLero ocrnabneHnss KOMOUHUPOBAHHOW TOKCUYHOCTYU
CBMHLA W KagMusi Ha [pyrue opraHbl U cUCTEMbl. dnuaemuonornye-
CKue nccnepoBaHus, NpoBeAéHHbIe B TOM Yncne cpeau paboTatoLumx,
nokasanu, 4To BO34eNCTBME THKEMbIX MEeTanoB, BKIOYas CBUHEL, U
KagMui, SIBMSETCA 3HaYMTENbHbIM (DAKTOPOM puUCKa pas3BUTUS cep-
OevHo-cocyancTbix 3abonesaHuit [29, 30]. B Hawem akcnepumMeHTe
NoKasaHo, YTO OAHWUM K3 HebnaronpusaTHbIX APMEKTOB AencTBUA
CBVHLIOBO-KaAMMNEBOW KOMOMHAUMKN Ha cepALle oKa3anocb CTaTuCTu-
YeCKM 3HaYMMOe YMeHbLUEeHUe CpefHen TOMLWMHBI KaparoMuounTa, a
TaKXKe CHWXeHVe BonbTaxa n3oanektpuyeckon nuHnm K B cpaBHe-
HWWN C KOHTPOMEeM.

Moa BnusHMeM GronpodunakTMYeckoro Kkomnnekca 6uinu nony-
YeHbl HEKOTOPbIE MONMOXUTENbHbIE pe3ynbTaThbl, CBUAETENLCTBYOLLME
O CHWXEHUW KapaMOoBaCKynspHbIX 3(EKTOB CBUHLIOBO-KaaMMEBOW
koMBuHauum. OTMEYEeHO yMeHblUeHWe CpefHeln TOMLMHbI Kapawo-
MyoLMTa, YTO MOXeT OblTb CBSiI3aHO C npeobnagjaHnem anonTosa,
BbI3BAHHOIO LIMTOTOKCUYHOCTBIO KaaMUsi, Haf, peakTUBHOWM rnepTpo-
et MMokapaa, BbI3BaHHON NOBbILLEHEM apTepyanbHOro AaBleHns
npu genctemm ceuHua. Ha doHe npuéma BIK cpegHsia TonwuHa kap-
avomMuoumTa Bbina Takke HUXKe KOHTPOSIbHOTO 3HAYeHWs, HO BCE e
CTaTUCTUYECKN 3HAYMMO NpeBbILLana 3HavyeHne, Nony4YeHHoe TOMbKO
NPy KOMBUHNPOBAHHON MHTOKCUKaLMKN 6e3 BruonpoTekumnn.

CHKeHVe BonbTaXa W303MeKTPUYECKON NIMHWUKM 3neKTpoKapau-
orpaMmsbl (BO 2-M OTBEAEHWN) Y KPbIC NPY CBUHLIOBO-KaAMWEBON WH-
TOKCUKaLWK, BEPOSITHEE BCErO, CBA3aHO C METaboNM4eckuMuy HapyLue-
HUAIMU B KApAUOMMOLUMUTAX U C BbllLeyKa3aHHbIM anonTo3oM. dddpexT
6bIN CTAaTUCTUYECKU 3HAYMMO OCnabneH Npu TOW e UHTOKCHKaLMKN Ha
oHe pevicteus BIK.

3akntovenue

B uenom conocTaBrneHve MOMyYeHHbIX 3KCMepUMEHTambHbIX
[aHHbIX CBUAETENbLCTBYET O TOM, YTO MPU UCMONb30BaHUM Guomnpo-
Pr1NaKTU4YECKoro KOMMeKca, COCTOSILLEro U3 TakMx NpenapaTtos, Kak
SIGMOYHBINA NEKTUH, rMoTaMuHaT HaTpusi, N-aLeTunumMcTenH, BUTaMuH-
HO-MUKPO- 1 MakpoanemeHTHble aobasku, BuTamuHbl A, E, C, B,, B,,
B, D,, ceneH, iof, xeneso, kanbuuii, MarHuii, driaBoHous KeepLie-
TUH B BUAE PYTMHA, a Takxe npenapaT pbibbero xupa ¢ BbICOKMM CO-
[epxaHneM MofIMHEHAaCbILWEHHbIX XXMPHBIX KUCMOT knacca omera-3,
MHOroHanpaeneHHoe KOMOWHMPOBAHHOE BpedHOe LeNCTBUE CBUHLA
1 Kagmus, BKMoYas obLLETOKCMYECKOe, OPraHOTOKCMYECKOE, Kapamo-
BacKynsipHble 3peKTbl N rEHOTOKCUYECKOe AENCTBUE CyLLECTBEHHO
ocnabneHo.
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