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Besedenue. Axpusamuod wupoko ucnonv3yemes 8 NPOMbIUACHHOCHU. Y4Uumvl6as NOMEeHYUAABHYI0 ONACHOCHb OCMPO20 OMPABAEHUS AKPUAAMUOOM, Npedcmag-
ASeMCSL AKMYAAbHBIM HOUCK HOBbIX IQIheKmUBHbIX CNOCO008 3aujumbl U NOGbIULEHUS YCIMOUMUEOCMU OP2AHU3MA NPU IKCIMPEMANbHOM €20 8030eliCeuU.

Lleav uccaedosanus — npogecmu cpagHUMeNbHYIO OUEHKY 3AUUMHO20 OeliCMEUs. KOMHACKCHbIX COeOUHEeHULl OKCUMeMUAYPayuaa npu 66edeHuu cpedHecmep-
MeAbHbIX 003 AKPUAAMUOA AAOOPAMOPHBIM HCUBOMHBIM.

Mamepuaavt u memodot. [looocmpuiii sKchepumenm Gbin Po6eodéH Ha aymopeoHbix Kpbicax (camyax) ¢ maccoi meaa 189—194 ¢ 6 koauuecmee 30 ocobeii.
B meuenue 14 oneii 6600unu HympusicenydouHo mokcukanm 6 0oze 20 me/ke maccol meaa, 3amem 00HOKpamuo — 6 dose 200 me/ke maccel meaa. Komnaexcrole
COEOUHeHUs1 OKCUMEMUAYPAYUAA C ACKOPOUHOBOU KUCAOMOU U ¢ cYKyuHamom Hampus no 50 me/ke maccol meaa, ¢ auemuayucmeunom 500 me/ke maccol meaa
HCUBOMHBLE NOAYHAAU 3a 00UH Hac 00 akpuramuoda. Ha ghone 66edenus kpvicam komnaeKcHbix coeOuHeHutl 6e3 aKpuramuoa uepes ooHy Hedearo Obla NPoeedeH
aHanu3 CMEPMHOCMU, U Y BbINCUBUIUX JCUBOMHBIX OblAU ONpedeneHbl 8ecogbie KoIQhuyuenmol neueHu u nouex.

Pesyavmamot. [Ipu 66edenuu akpuramuoa JHCU8OMHbIM HA YPOBHe CPeOHeCMepmenbHbIX 003 8 2pYNne NOAONCUMENbHO20 KOHMPOAs no2ubao 4 u3 6 HcusomHuix.
B epynnax, scugommsie 6 KOMOpbIX HOAYHANU ROMUMO AKPUAAMUOA COCOUHEHUS OKCUMEMUAYPAUULA C ACKOPOUHOBOL KUCAOMOU U ¢ CYKUUHAMOM HAMPUsl,
eubens cocmasuna no 2 kpwicol u3z 6. Cpedu jHcu60mHbIX, NOAYHABUUX COCOUHEHUEe OKCUMEMUAYDAUULA C AUeMUAYUCHEUHOM, 8 medeHue 7 OHell He Obiia
3apeaucmpupo8ana cMepmHoCcy, KaK U 6 epynne OmpuyamenbHo2o KOHMpos.

Ozpanuyenus uccaedosanus. OyeHKa 3auumno2o 0eilcmeus KOMNACKCHbIX COeOUHEHULl OKCUMEeMUAYDPAUUAA NPOGEOeHA MOAbKO HA 0OHOM ude U noie
1a60PAMOPHBIX HCUBOMHBIX.

3axarouenue. Komnaexcnoe coedurerue oKcumMemuaypayuaa ¢ ayemuiyucmeuHom oKassléaem 3Hauumenvroe 3aujumtoe deiicmaue Ha Kpulc-camyos npu
IKCMPEMANbHOM 8030elicmeul aKkpulamuda Ha ypogHe cpedHecmepmensrslx 003. Jis 6onee nOAHO20 NOHUMAHUS MEXAHU3MA Oelicmeusl U OKOHYAMEeAbHO20
CYAHCOeHUs 0 3aUUMHbIX C80UCMBAX U3YHAEMbIX KOMUACKCHBIX COeOUHEHUI He0OX00UMO NPOAOANCUMb UCCA008AHUS C AHAAUZ0M U3MEHeHUI Opy2ux noKasa-
mesnetl cOCMOsIHUS 300P08bs NAO0PAMOPHBIX HCUBOMHbIX.
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Introduction. Acrylamide is widely used in industry. Considering the potential danger of acute acrylamide poisoning, it seems urgent to search for new effective ways
to protect and increase the body’s resistance to extreme exposure.

The purpose of the study is to conduct a comparative assessment of the protective effect of hydroxymethyluracil complex compounds when administering moderate
lethal doses of acrylamide to laboratory animals.

Materials and methods. The subacute experiment was conducted on thirty outbred male rats weighted of 189—194 g. For 14 days, a toxicant was administered
intragastrically at a dose of 20 mg per kg of body weight, then a single dose of 200 mg per kg of body weight was administered. Animals received complex compounds
of hydroxymethyluracil with ascorbic acid and sodium succinate (50 mg per kg body weight), with acetylcysteine (500 mg per kg body weight) one hour before
acrylamide. Against the background of the administration of complex compounds without acrylamide to the animals. Then one week later, an analysis of the
mortality was carried out, and the weight coefficients of the liver and kidneys were determined in the surviving animals.

Results. When acrylamide was administered to animals at the level of average lethal doses, 4 out of 6 animals died in the positive control group. In the groups
in which animals received, in addition to acrylamide, the compound of hydroxymethyluracil with ascorbic acid and sodium succinate, the death rate was
2 out of 6 rats. Among the animals that received the compound of hydroxymethyluracil with acetylcysteine, no mortality was recorded within 7 days, as in the
group negative control.

Limitations of the study are that the protective effect of hydroxymethyluracil complex compounds was assessed only on one species and gender of laboratory animals.
Conclusion. The complex compound of hydroxymethyluracil with acetylcysteine has a significant protective effect on male rats under extreme exposure to acrylamide
at the level of moderate lethal doses. For a more complete understanding of the mechanism of action and a final judgment about the protective properties of the being
studied complex compounds, it is necessary to continue research with analysis of changes in other indicators of the health status of laboratory animals.

Keywords: acrylamide; average lethal dose; mortality; weight coefficient; liver; kidneys; protective effect; hydroxymethyluracil complex compounds
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BBenenne

Axpwiamun wim 2-tiporieHaMu (AA) — BOIOPacTBOPUMOE
0ejioe KpUCTAa/UIMYECKOe TBEPIOE BEIIECTBO, MpPeAcCTaBsiollee
co00i1 pPeakIMOHHOCTIOCOOHYIO «,3-KapOOHWIbHYIO HEHAaChl-
LIEHHYI0 MOJIEKYJTy, OOBIYHO TOJy4aeMylo B pe3yJIbTaTe Tuapa-
TalllM aKPWJIOHUTPUIIA MOHOTHIPATOM CEPHOI KUCIOTHI pu 90
wiu 100 °C. [1].

B 1994 r. MexnyHapoaHOe areHTCTBO IO MCCISIOBAaHUIO paka
BKJTIOUMJIO AA B CITKMCOK MOTEHLIMAIBHBIX KaHIIeporeHoB [2]. B Ha-
cTosiee BpeMsl ToJIMMep M3 AA TIMPOKO MCTIONB3YeTCsT B TPO-
MBIIIEHHOCTHU (MPY MPOM3BOACTBE OyMaru, KoaryJasiHTOB, Mate-
PHAJIOB [UTS TIO3EMHBIX CTPOUTENTbHBIX KOHCTPYKILIMHA U TIp.) [3—6].

BriepBbie yu€Hble obpatunu BHMMaHue Ha AA B 1997 1. B
[IBeru mmocie aBapyy, KOTOpast IPOM30IILIa TIPU CTPOUTETHCTBE
TOHHeJIel. Y pabOTHUKOB, KOTOPble KOHTAKTUPOBAIN C aKpWJIa-
MUICOAEPKALIUM FepMETUKOM, yepe3 18 Mec Oblia ycTaHOBJIEHA
CBSI3b MEXITY YXYIIIIEHNEM COCTOSTHUS TieprudepruecKoil HepBHOM
CHUCTEMbI U YPOBHSIMU BO3ACUCTBUS akpuyiamuaa [7].

Toxcuueckue 3¢pdekThl AA orocpeaoBaHbl OKUCIUTETbHbBIM
CTpeccoM, HapyIlIeHUeM eI TeTbHOCTA HEPBHOI CUCTEMBI U 00-
pa3oBaHNeM 00Jiee TOKCUYHBIX TPOMEKYTOUHBIX MPOAYKTOB [8].

YuuThiBasi TOTEHIMATBLHYIO OTTACHOCTb OCTPOTO OTPABJICHUSI
AA Ha pOM3BOACTBE, TIPEACTABISIETCS] aKTYaTbHBIM ITOMCK HO-
BbIX (P (EKTUBHBIX CITOCOOOB 3aIUTHI U TTOBBILIEHUST YCTONUM-
BOCTH OpTaHM3Ma IPU IKCTPEMATLHOM eTO BO3IEMCTBUM.

ITupuMUIMHBI OKa3bIBAIOT AHTUOKCUIAHTHBIN 3(pdeKT u 3a-
IIUTHOE NEeMCTBUE Ha MeMOpaHbI KJIETOK, HO HEMOCTATOYHO BIIM-
10T Ha 00pa3oBaHMe dHepruu B KieTke [9, 10]. OnHOBpeMeHHOE
MPUMEHEHNE aHTUTUTIOKCAHTOB C MPOU3BOIHBIMUA OKCUMETHUITY-
pauwia (OMY) ycunuaet npotekTopHblil acddekt [11—-13].

Lleab uccaedosanuss — MPOBECTU CPABHUTEIBHYIO OLIEHKY 3a-
IIUTHOTO NEHCTBUSI KOMIUIEKCHBIX COSTUHEHMI OKCUMETIITypa-
ujia TIpu BBENEHUM CPETHECMEPTETbHBIX 103 aKprjlaMuaa Jia-
GOpPaTOPHBIM XUBOTHBIM.

OpurvHanbHas cTaTbsi

Marepuajbl 1 METObI

[TogocTpeiit aKCEpUMEHT ObLI TIPOBEAEH Ha ayTOPEIHBIX
Kpbicax (camiax) ¢ Maccoii tena 189—194 r B KoiuuecTBe
30 ocobeit.

Bo Bpemst axcriepuMeHTa XUBOTHBIE TTOTyYay BOIY B PeXU-
M€ HEOTPAaHUYEHHOTO AOCTYMa, IJIs1 KOPMJIEHMS MCITOJIb30BaIu
rotoBbIit KopM («Jenbra @umc» mpousBoacTea AO «buollpo»).
Brto chopmupoBaHo 5 rpynn. ZKuBoTHble 1-i1 rpynmbl (OT-
pULIATEIbHBI KOHTPOJIb) MEPOPATIBHO MOJyYaau TUCTUILIUPO-
BaHHYIO BOMY, 2-1 TPYIIIBI (TTOJIOXUTETbHBIA KOHTPOIb) — AA.
C 3-i1 mo 5-10 rpynmnam KpbicaM BBOAMIM AA yepe3 OIMH 4yac
rnocjie KOMIUIEKCHBbIX coeauHeHuit OMY: ¢ ackopOMHOBOI
KHCJIOTOM M ¢ CYKIIMHATOM HaTpusi — 1o 50 MI/KT Macchl Teaa
(3-s1 1 4-s1 TPyNIIbl COOTBETCTBEHHO), C aUECTWILNUCTEMHOM —
50 mr/kr mMaccel Tena (5-s rpymma). 103kl KOMIUIEKCHBIX COe-
IUHEHUI OKCUMeTWypauuiaa (CuHTe3 — YOUMCKUIT UHCTUTYT
xumun YOUIL] PAH) 66Ut BEIOpaHBI HA OCHOBAaHUU paHee Mpo-
BEIEHHBIX 3KCIepUMeHTOB [14—16]. BBemenne AA mpoBOAWIN
BHYTpMKeyno4dHo B no3e 20 mr/ kr maccel Tena (0,1 dJs).

ITo ykazaHHOI1 cxeme OCYIIECTBISIM SKCIIEPUMEHT JBE He-
nend. 3ateM Uil OLEHKM 3aIIUTHOTO AEWCTBUSI KOMIUIEKCHBIX
COEeNMHEHMI XKMBOTHBIM ObLT BBeAEH AA B 103e 200 MI/KT Macchl
Teja, TO €CTh Ha YPOBHE CpedHecMepTesbHbIX 103 [17], ¢ mpo-
JOJIXKAIOIIUMCS BO3IEUCTBUEM KOMIUIEKCHBIMU COEIUHEHUSIMU
B TeueHue 7 aHei. [1o okoHYaHUM 3TOTrO Nepuoaa ObUT MTPOBENEH
aHaJIN3 CMEPTHOCTHU, Y BBIKMBIINX XKUBOTHBIX OBUTU OTIpesiese-
HBI BeCOBbIe KOA((MULMEHTHI TTIEYEHU U MOYEeK.

YcnoBust IpoBeneHNsT SKCMIEPUMEHTa M 3BTaHA3MM KUBOT-
HBIX COOTBETCTBOBAIM NMpeKTHMBe EBpomeiickoro mapiameHTa
u Cosera EBpomneiickoro cor3sa 2010/63/EC ot 22.09.2010 r.
u pekoMmeHnanussM EBporieiickoit KOHBEHIIUM O 3alTUTe TTO3BO-
HOYHBIX >XMBOTHBIX, UCIIOJIb3YEMbIX IJII KCIEPUMEHTOB WU
B UHBIX Hay4yHbIX 1eyasx (ETS N 123).

Ta6nuua 1 / Table 1

VYuéT rudesin KHBOTHBIX OC/IE BBEIECHHs akpuiamMuaa B 103e 200 Mr/Kr Macchl Telia
Accounting for the death of animals after the introduction of acrylamide at a dose of 200 mg/kg of body weight

Tpymna KoanyecTBo KUBOTHBIX KoamyecTBo norudumx xkuBotHbIX / Number of dead animals
B Ipynme IMorudno | Beero KuBOTHBIX
JKHBOTHBIX [l / Days . .
Animal erouns Number of animals Perished Total animals
group in the group 1 2 3 ‘ 4 ‘ 5 ‘ 6 7
1 6 0 0 0 0 0 0 0 0 6
2 6 3 1 0 0 0 0 0 4 6
3 6 0 2 0 0 0 0 0 2 6
4 6 1 1 0 0 0 0 0 2 6
5 6 0 0 0 0 0 0 0 0 6

Ta6nuua 2 / Table 2
BecoBoii K03 (pUIMEHT NeYeHH Y BBDKHBIINX JKUBOTHBIX MOCJIE
BBelleHNs akpuiamMuna B 103e 200 Mr/Kr Maccel Tesia

Liver weight coefficient in surviving animals after administration
of acrylamide at a dose of 200 mg/kg of body weight

Ta6nuua 3 / Table 3
Becosoii Ko3d(hunueHT noYeK y BbKUBIIMX KHBOTHBIX NOCJIE
BBe/IeHHs akpuiiamuna B 103e 200 Mr/Kr Macchl Tesia

Kidneys weight coefficient in surviving animals after administration
of acrylamide at a dose of 200 mg/kg of body weight

Tpynna Becosoii K03 uienT neyeHn no KUBOTHBIM Tpymna Becosoii k03¢ uimenT moyex 1o KNBOTHHIM
JKHBOTHBIX Liver weight coefficient by animal 2KABOTHBIX Kidneys weight coefficient by animal

Animal groups 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 Animal groups 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6
1 2570 25.10 2580 26.80 26.00 26.40 1 6.00 6.10 3.20 6.20 6.20 6.40
2 — 38.70 — — — 29.20 2 — 8.40 — — — 7.40
3 28.00 — 31.70  28.90  30.30 — 3 7.10 — 7.10 6.80 6.90 —
4 36.10 — 3290 32,50 31.30 — 4 6.80 — 9.20 6.80 6.80 —
5 2440 32.60 29.80 27.30 28.70 27.70 5 7.10 7.40 7.60 7.60 7.30 7.10
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PesyabTaThi

PesynbTathl ncciemoBaHuit IpeIcTaBiacHBI B Ta0. 1.

Kak BUIHO U3 mpencTaBIeHHbIX JaHHBIX, BBeIeHUE AA Xu-
BOTHBIM Ha YPOBHE CPEeTHECMEPTEIbHBIX 03 BBI3BAIO Pa3Idd-
HBIH 110 TpynaM 3¢ dext. Tak, Bo 2-ii rpyrine (IOJIOKUTEIbHBII
KOHTPOJIb) MOrM6JI10 4 13 6 XXKUBOTHBIX. B 3-11 11 4-i1 — 110 2 KpBICHI
u3 6. B 5-if rpyrime KMBOTHBIX TMOEIN He HabII01aI0Ch B Teue-
Hue 7 nHel, Kak u B 1-i1 rpymiie (OTpULiaTeIbHbIM KOHTPOJIb).

Pesynbratbl M3ydeHUsI BeCOBBIX KOI(DGOUIIMEHTOB TNeYeHU
MpeACTaBIeHBI B Ta0I. 2.

IIpoBenéHHbBINM aHaIM3 BECOBBIX KOIGMUIIMEHTOB IMEYEHU
OCTaBIIIMXCSI B KUBBIX KPBIC TTOKA3aJl, YTO TOJ BO3MEUCTBUEM
AA 00BEM opraHa yBeJIMUWICS y ocobeit 2-if rpynnbl. B 3-it u
4-if TpyIax XMBOTHBIX TaHHBINA IMOKa3aTelb ObUT HKe. Hau-
0oJiee HU3KME BeCOBBIE KOA((MUIIMEHTHI TIeYeHN HaOIIONAINCh
B 5-1 rpymie.

Benenue AA Takxxe okaszajio BIMSHUE Ha MOYKU. AHaIU3
BECOBBIX KOG (MUIIMEHTOB OpraHa BBDKMBIIMX KPBIC ITOKa3al,
YTO Y 0COO€I OMBITHBIX I'PYIIT MOYKU ObUIM OOJIBbILIETO 00BEMA,
YyeM B TpYIIIe OTPULIATEILHOTO KOHTpoJid (Tab. 3). BeeneHue ke
KOMIUIEKCHBIX coeauHeHnii OMY He oKa3ajo CylleCTBEHHOro
BJIVISTHUST HAa TAHHBIN 1TOKa3aTeb.

Oocyxkaenue

OO0 oTpaB/IeHUM aKpUJIAMUIOM YacTO COOOIIAIOT B CBSI3U C
XpOHMUYECKUM OTpPAaBJICHUEM, COIPOBOXIAIOIIeMcs mepudepr-
YecKOll HeBpoIlaTHel WM KaHLIEPOreHHBIM IEeHCTBUEM M3-3a
IJTUTEJIBHOTO BO3IEHCTBAS HU3KKMX KOHLIEHTpaluuii. TeM He Me-
Hee UMEIOTCS CBeIeHUs U 00 OCTPBIX OTPABJICHMSIX M3-3a TTEPO-

paibHoro npuéma akpuiaamuaa [18]. Kpome Toro, rno-rnpexHemy
TIPENCTABIISIOTCS aKTyaIbHBIMUA 3aayu IO TIOUCKY (hapMako-
JIOTUYECKUX CPENCTB, MOBBIIIAIOUIUX YCTOUYMBOCTh OpraHU3Ma
MPU BO3AEHUCTBUSI XUMUUECKUX (DAKTOPOB OKpYKalolllel U mpo-
U3BOJCTBEHHOI cpensr [19, 20].

[IpoBenéHHbIE HAMU WCCIIEOBAHMS TOKAa3aju, YTO BBElE-
HHe KOMIUIEKCHBIX coennHeHnit OMY (B mpoduiaktuaeckom
U BOCCTAaHOBUTEJIIBHOM DEXMMaX) OKa3bIBaeT 3HAYUTEIbHOE 3a-
LIATHOE IEMCTBUE HA OPraHU3M XUBOTHBIX MTPU SKCTPEMATIbHOM
BO3IEICTBIM AA B CpeHECMEPTENBHBIX 103aX, KOTOPOE TIPOSIB-
JISIETCSI B CHVDKEHUM UX CMEPTHOCTH, a TaKXKe B YPOBHE BECOBBIX
ko3(dunmenToB neyeHu. Hanbonpmii 3aimMtHbIi 3d¢eKT Ha-
GIoMaICsT TIPU TIPUMEHEHUN KOMILJIEKCHOTO coenrHeHus OMY
¢ aleTuauucTenHoM. Bo3MoOXXHO, 3TO CBSI3aHO ¢ TeM, YTO alle-
TUJIIUCTEVH TIPUHUMAET YIaCcThe B XUMUUYECKON JTeTOKCUKAIIUN
opraHu3ma, CriocoOCTBYsI CUHTE3Y IJIyTaTUOHA, U TI0O3TOMY 00J1a-
JTaeT XOPOUIMMU aHTUTOKCUYECKMMU cBoicTBamMu [18, 21].

Oczpanuvenus uccaedoganusn. OUEHKA 3alIUTHOTO NEUCTBUS
KOMIUIEKCHBIX COEIMHEHUI OKCHUMeTWIypauuia MpoBeleHa
TOJIGKO Ha OJTHOM BUIIE U TTOJIe JTA00PATOPHBIX KMBOTHBIX.

3akiouyeHue

KommekcHoe coennHenre OMY ¢ alleTMIILIMCTEMHOM OKa-
3BIBAET 3HAYUTEIHHOE 3alIUTHOE JECTBUE HA KPBIC-CAMIIOB IIPU
SKCTPEMaIbHOM BO3IEUCTBUM aKpujaMuIa Ha YPOBHE CpeaHe-
CcMepTeNIbHBIX 103. 1151 6oJiee TOTHOro MOHMMaHUsI MeXaHUu3Ma
MEHACTBUSI M1 OKOHYATEbHOTO CYKIEHMSI O 3AIMTHBIX CBOMCTBAX
HU3y4aeMbIX KOMITJIEKCHBIX COSIMHEHHMI HEOOXOIMMO IPOIOJI-
KUThb UCCIIEIOBAHMS C aHAIM30M M3MEHEHUI APYrMX IoKa3are-
JIel COCTOSTHUSI 3M0POBbS JTA0OPATOPHBIX KUBOTHBIX.
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