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OCTPAA TOKCMYHOCTD IPOCTPAHCTBEHHO 9KPAHNPOBAHHBIX
IMPOM3BOAHbBIX AMIHO®EHOIIA I IINMPOKATEXITHA

B moxcuxonozuueckom Ikcnepumenine ycmanosneHvl napamempsl 0cmpotl MoKCUMHOCMU npoc
DOBAHHBIX NPOU3BOOHIX aMuHOpeHona u nupoxamexuna (coedunenus BO-03, BO-01, BS-08, BN
CTNBEeHHO IKPAHUPOBAHHbLE NPOU3BOOHbLe amuHoperona (coeduterus BN-02, BN-07) u cepocodep:
ou-mpem-6ymunnupoxamexuna (coedurerue BS-08) oxasanucv Haumeree MOKCUHbIMU COe
Xopouietl nepeHoOCUMOCHbIo.
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HUSL, NPOCMPAHCMBEHHO IKPAHUPOBAHHBLE PEHOTbI, AHMUOKCUOAHMbL
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The acute toxicity of spatially hindered derivatives of aminophenol and catechol (BO-03,'BO-01, BS-08, BN-02, BN-07)
was determined in toxicological experiments. Spatially hindered derivativésiof aminophenol (compounds BN-02, BN-07)
and sulfur-substituted derivarive of 3,5-di-tert-butylcatechol (compoundwBS-0 eared to be less toxic and had good
tolerability.
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POCTP@HCTBEHHO  3KPaHMPOBAHHblE  (CTEPUYECKM

3aTpyAHEHHbIE) dEeHOAbl - GEHOAbHbIE COeAUHe-
HUA, 6EH30AbHOE KOAbLO KOTOPbIX MOMWUMO TMAPOKCUABHBIX
rpynn COAEPXUT 0O6bEMHbIE aAKUAbHbIE 3aMECTUTEAM (Uallle
TpeT-6yTUAbHbIE) [6,10]. BBepeHWME Takux 3aMecTUTEA
NO3BOASIET CHU3UTb MPOYHOCTb CBA3U MEXAY KWUCAOPOA
N BOAOPOAOM B FMAPOKCUIpyMnne, Yto NPUBOAUT K N ble COEAMHEHWUsI MPEACTaBASIOT MHTEPEC AN BCECTOPOHHErO
HUIO BOCCT@HOBMUTEABHOM CMNOCOOHOCTU 3TUX CO€ g 3YUEHUS KaK NOTEHUMAAbHbIX AEKaPCTBEHHbIX CPEACTB.
MosiBAEHWE B CTPYKType deHona U nupoKaTexu Lleablo  HacToALLEro MCCAEAOBaHWMA OblAa CpaBHWUTEAbHAS
PYIOLMX 3aMeCTUTEAEN MPUBOAUT TaKXe K U3MEHEHUIO OLEHKa OCTPOM TOKCUUYHOCTH BblLLENEPEYNUCAEHHbIX MPOCTPAHCT-
3UKO-XMMUYECKMX U OUOAOTMUYECKMX CBOWCTB BEHHO 9KPaHUPOBAHHbIX MPOU3BOAHBIX aMUHOPEHOAA U NUPOKa-
COEAMHEHUN B CPaBHEHUM C MPOTOTUNAMMU: e OT TexuHa, a Takxe oTbop Hanbonee PereBaHTHbIX COEAUHEHWI AAS
deHoAa U MUpoKaTeXMHA OHWU MeEHee TMAPO AANbHENLLIEro n3yyeHuss GapmMakoAOTMUYECKON aKTUBHOCTM.
TOKCHUYHbI, 06AaAatoT BOAbLLEN AHTMOK

TUANUPOKATEXUH, 3-(2-TMAPOKCUITUATUO)-4,6-AN-
TUANMPOKaTEXMH, N-(3,5-AK-TPET-OY TUA-2-TUAPOKUDEHUA)
., 4,6-AN-TPET-OYTUA-2-DEHUNAMUHODEHOA 0BAaAAIOT
O @HTMOKCHMAAHTHOM aKTUBHOCTbIO B KAETOUHBbIX CHUC-

W HOOTPOMHbLIM AEWCTBMEM [B]. B 3TOM CBSI3W NepeyncAeH-

cH, H.C _CH,
TEKTOPHbIMW, MNPOTUBOOMYXOAEBb,
Bamu [4,5,6,7]. CnocobHOCTb OH OH

obpasoBaHWeM CTabUAbHbIX 0 pU- e H.C H,C

BOAMT K CHUXEHWIO Mepo okucAeHMA OH He OH

AMMUAOB, MHAYLIMPOBAHH - I

MU umuTocTaTMkamu [13]. B C TeM BbICO- B0-03 - BS-08 ™~

Kue KOHLEHTpaLuu OEANHEHNI

0Ka3blBaIOT BbIPaX

TOKCUYECKOE, Vive, 06yCAOBAEHHOE
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eTca TpaHCMeM6paHHbIi noTeHuman [10,14]. H,C H M .
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Marepuan u MeTOfbI

PeareHTbl. B paboTe MCNOAb30BaAW MPOCTPAHCTBEHHO 3Kpa-
HUPOBAHHbIE MPOM3BOAHbBIE MUPOKATEXMHA U aMUHOdEHOAa
A-1peT-6yTnA-nupokatexuH (BO-03), 3,5-an-TpeT-byTmanunpoka-
TexuH (BO-01), 3-(2-rMAPOKCUITUATUO)-4,6-AN-TPET-OYTUANU-
pokaTtexuH (BS-08), N-(3,5-Au-TpeT-6yTUA-2-TUAPOKCUDEHNA)
auetamup  (BN-02), 4,6-An-1peT-6yTUA-2-deHUA-aMUHODEHOA
(BN-07), npeaoctaBAeHHbIE kadeapor paAaUaLMOHHOW XMMKK
U XMMUKO-GapMaLeBTUYECKUX TEXHOAOTMI Benopycckoro ro-
CYAApCTBEHHOrO yHMBepcuteTa. CycneH3mu UCMbITyeMbIX CO-
€AWHEHWUI TOTOBUMAMCH HEMOCPEACTBEHHO MepeA BBEAEHWEM
NMOAOMbBITHbIM XMBOTHbIM Ha 1% KpaxmMaAbHOM rene C UCMOAb-
30BaHMeM amyabratopa TeuH 80 - «V.A.G. Chemie», [epmaHus.

U3yueHUe ocTpPoil TOKCUUYHOCTU. OCTPYHO TOKCHUHOCTb W3-
yyanu Ha 6enbix paHAOMOPEAHBIX Mblllax-caMkax Mmaccon 18 -
28 I, KOTOPbIE COAEPXAAUCH B CTAHAAPTHbIX YCAOBUAX BUBAPUSA
HUY BIrMY. XXMBOTHbIX pacnpeaerinn B 3KCNEpPUMEHTaAbHbIE
rpynnbl paHaomHo. CoepmHenuns BO-01, BO-03, BS-08, BN-02,
BN-O7 BBOAWMAMCb OAHOKPATHO HATOLLAK BHYTPUOPIOLIMHHO M
BHYTPUXEAYAOUYHO. Kaxaoe COeAMHEHUE UenbiTbiBaAM B 4 - 5
AO3ax C AOrapudMUUYECKMM LaromMm no 2 - 3 MbIWKW Ha AO3Y.
HabAtoaeHMEe 3a XMBOTHbIMW MPOBOAMAOCH B TeueHwe 14 cy-
ToK. O6LLEE AENCTBME UCTIBITYEMbIX COEAMHEHWI OLEHMBAAM NO
METOAMKeE, onrMcaHHow S. Irwin [11], yunTbiBas AMHAMKKY NoBe-
AEHUYECKUX peakumii, HEBPOAOTMYECKOTO U BEretaTMBHOMO cra-
Tyca, Xapakrep, BpeMs BO3HUKHOBEHWS, AAMTEABHOCTb U obpa-
TUMOCTb CUMMTOMOB MHTOKCUKaLUMMK, CPOKU TMOEAN XMBOTHBbIX.
B nepBble CyTKM HabAIOAEHWS MPOBOAMACA HEMPEPbLIBHbIN Le-
CTMYACOBOW MOHMUTOPUHI COCTOSIHWUSA MOAOMBITHLIX XWUBOTHbIX.
BbIXMBLUME XMBOTHbIE MOAEPraAUChb 3BTaHa3un Ha 15-e CyTku
METOAOM LEPBUKAABHOM AUCAOKALMK. TPyMbl XMUBOTHbIX BCKPbI
BaAM, NOCAE Yero NPOBOAMAOCH MaKPOCKOMUYECKoe OnmcaHy
naToMopPPOANOTUUECKUX UBMEHEHUI.

3HauYeHUss MeAuaHHOM AeTaAbHOM AO3bl (LDSO) U rpaHuLb
95% poBepuTeAbHOrO MHTEpBana (95% AWM) onpeaens

Tabanua. 3HaueHus napamMmeTpoB TOKCUYHOCTH UCN
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meTtoay B. B. Mpo3opoBckoro 1 coaBtopoB [8]. OCTpyto TOKCHY-
HOCTb MCMbITaHHbIX COEAMHEHWI OLIEHWBAAM MO KAAcCUdUKaLIMK
K. K. CnpopoBa [2], ¥ cornacoBaHHOM Ha rAobanbHOM YPOBHe
CUCTEMOM KAaCcCUdMKALMK ONACHOCTU MU MapPKUPOBKU XMMUYE-
ckor npoaykumnn (GHS) [9].

Pe3ynbTathl M 06CYy)XKAeHUE. YCTaHOB
Hua BO-01, BO-03, BS-08, BN-02, BN-07
HOe AelcTBME Ha noBepeHue U 06
B CyBTOKCMUECKMX U TOKCUUECKMX
LLMM YrHETEHUEM, TMMOAMHAMUE
TOHyca. AeTaAbHOe AelcTBUEe ObINO
Ao vepes 1 - 4-e cytku. Mp

0, YTO COeAMHe-
a3blBatOT CXOA-
e XMBOTHbIX
rolieecst 06-
bILLUEYHOTO
W HacTyna-
LLIMX XXMBOTHbIX
praHoB v runepemMus
€UEHUS UHTOKCMKaLMH
BN-02) otmeuannchb
1si, CBUAETEABCTBYIOLLIME O Neye-

TBEHHO 3KpPaHUPOBAHHbIX
oeanHeHua BO-03, BO-01, BS-
08) npu BHYTpUXE eAeHUK cocTaBuan 564, 1040 n
1780 Mr/Kr, COOTBETCTB abAnLa). B cOOTBETCTBUM C KAAC-
cudukaumen GHS atn coeAMHEHWSI MOXHO OTHECTU K 4-My KAac-
cy (Ma/\,o YHble BellecTBa). Mpu BHYTPUOPHOLIMHHOM BBE-
EeHUN LD,, cocraBnno 81,5 mr/kr ans BO-03,
M 325 mr/kr. B atoi cBA3KM coepAMHEHUSA
bIAU OTHECEHbI K 4-MYy KAacCy (MaAOTOKCUUHbIE
AMHeHne BO-03 - K 3-My Kaaccy (YMepeHHO
€CTBO) no knaccudumkaunn K. K. Cupoposa.
YTOMOPIOWWHHOM BBEAEHMM 3HaueHWs LD, aaa co-
BO-03 u BO-01, BbipaXeHHble B eAMHULAX Macchl
) OKa3aAuCb BAM3KK, @ AO3bl, BblPaXeHHbIE B MOASPHbIX
ax (MMOAb/KI) NPaKTUYECKN UAEHTUYHBbI, YTO CBUAETEAD-
0 TOM, UYTO BBEAEHWE AOMOAHWTEABHOW TPET-OYTUABHOM
ibl B CTPYKTYpy 4-TpeT-byTMANMpoKaTexmHa (COeAMHEHWE
He BAMSIET Ha TOKCUMYHOCTb COEAMHEHWI NPU NapeHTe-

NHEHWUIA NPW BHYTPUOPIOLWMHHOM U BHYTPUXEAYAOUHOM BBEAEHWM

HHbIX"C
Ll LD,
r/Kr MMOAb/KI LDsO,
g g CI) LDSO' BHYTPUBPIOWMHHO
BeuectBa MapameTpbl S 2 : 2
El =8 3 =S
ES O S
= = =
o o o
s 5 5
I I I
o o o
564 0,49 3,40 6,92
342 0,33 2,06 6,33
814 0,67 4,90 7,33
1040 0,50 4,68 9,29
688 0,36 3,10 8,71
1436 0,66 6,47 9,77
1780 1,09 5,97 5,48
1119 0,57 3,76 6,54
2535 1,68 8,51 5,05
3550 5,62 14,14 2,52
BN-02 678 2488 2,70 9,91 3,67
95% AU
2094 4612 8,34 18,37 2,20
BN-07 M ~3160 >3160 ~10,64 >10,64 >1,00
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paAbHOM BBEAEHWW. BepoATHO, UTO Takue pasavums 0bycAOB-
AEHbl TEM, YTO MOAEKYASIPHOM AETEPMMHAHTOM, ONpeAenstoLen
TOKCMYECKME CBOWMCTBA (TOKCMKOPOP) M3YyUYeHHbIX MPOCTPaHCT-
BEHHO 3KPaAHWPOBAHHbIX MPOU3BOAHbIX MUPOKATEXMHA, ABASET-
€A NTMPOKATEXMHOBOE KOABLLO.

BAMsiHMe NyTWM BBEAEHMA Ha TOKCMYHOCTb MPOCTPAHCTBEHHO
9KPaHMPOBAHHbIX MPOM3BOAHBIX MUpPOKaTEXMHa ObIAO Bbipa-
XEHO B 3HAUMTEABHOM CTEMEHWU (COOTHOLLEHUWE LD5OBHWWYAOqH S/

S0sHyTOHEPIOLHHO 4). BbICOKWE 3Ha4YEHUSA AQHHOTO COOTHOLLEHHUSA
YKa3blBatOT Ha CYLLECTBEHHYHO POAb XEAYAKA U KULLEYHMKA, @ He
NeyeHn B orpaHMyeHnr BMOAOCTYMHOCTH SKPAaHUPOBAHHbIX NPO-
W3BOAHbIX NMUPOKATEXMHA, MOCKOAbKY MNPV BHYTPUOPHOLLMHHOM
BBEAEHUMN XMMUYECKME COEAMHEHUSA TaKxe NonaaatoT B NeYeHb
1o BOPOTHOM BeHe, MM1HyS, 0AHaKo, XXKT [11].

Cepocopepxallee MnpousBopHoe 3,5-AW-TPeT-OYTUANUPO-
KaTexnHa (coepnHeHne BS-08) oka3anocb MeHee TOKCUYHbIM
no cpaBHeHUO ¢ coepnHeHnsmmn BO-01 n BO-03. CHuxeHue
TOKCMUYHOCTU MOXET ObiTb 0OYCAOBAEHO HAAMUMEM B CTPYKTY-
pe coearMHeHua BS-08 octaTtka MOAEKYAbl 2-MepKanTo3TaHo-
A B OPTO-MIOAOXEHMU MO OTHOLLEHWUIO K TMAPOKCUrpynne, Tem
camMbIM UCKAKOUas obpa3oBaHWEe KOBAAEHTHbIX CBSI3EN C Ma-
KPOMOAEKYAAMM, COAEPXaLLMMK TUOAbHbIE TPYNMbl (peakuuu
HYKAEODUABHOTO NPUCOEAMHEHMS). AAA MHTOKCUKALMK COeAM-
HeHneM BS-08 6bIA0 XxapaKTepHO HaAMYME TUNEPEMUU KOXHbIX
NMOKPOBOB Ha YLlax W AaKpUMaLMK — BUOAOTMUYECKUE IPDEKTI
CBOMCTBEHHbIE CEPOCOAEPXKALLMM OPraHUYeCKUM COeAUHEHU-
AM. Tpn BCKPbITUX XKMBOTHBIX, MOABEPTLUMXCSA BO3AEUCTBUIO
coepnHeHnss BS-08 makpockonnyeckne npusHaku, CBUAETEAb-
CTBYIOLLIME O AUCTPODUM NEUYEHU U MOYEK, HE BbIABAEHbI.

3navenns LD, AAA NPOCTPAHCTBEHHO 3KPAHWUPOBAHHbIX
NPOU3BOAHBIX aMUHOdeHoAa (coeanHeHnss BN-02 n BN-07)
npu BBEAEHWW BHYTPb coctaBuAn 3550 mMr/kr u cBblwe 3160
Mr/KF, COOTBETCTBEHHO (Tabamua). CornacHo Knaccuoukaumu
GHS coeanHeHnnss BN-O2 n BN-O7 oTHOCATCA K 5-My KAG
(manoTokcuuHble Bewectsa). LD, npocTpaHcTBEHHO
HMPOBAHHbIX MPOU3BOAHbIX aMWHOGEHOAA MpPU BHY

BN-02 1 npnbanantenbHo 3160 Mr/Kr oA COeAUH
B cootBetcTBUM ¢ Khnaccudpukaumen K. K. Cuao,
Hble COEAMHEHUA MOXHO OTHEeCTU K BeLleCTBa
KTUYECKM HETOKCMUYHOE BELLECTBO) U 6-r0 (O

DOBaH
aMUHOdEeHOAa NMPEB30LWAKN Mo 6&3onacHO
CUYHOE M3 UCMbITAHHbLIX COEAUHEF BO-C
g 4 pasa npu BHYTpU-
XEAYAOYHOM MyTU BBEAEH Tb M0 3HaYeHnsAm LD .

CHMXEHWE TOKCUYHOCTU

BriBopgsr

1. CoepmHeHuss 4-TpeT-byTUA-NupokaTtexuH (BO-03), 3,5-an-
TPET-OY TUANIMPOKATEXMH (BO-01), 3-(2-TMAPOKCUITUATHO),
6-pu-TpeT-6yTUANUPOKaTEXUH (BS-08), N-(3,5- #u- peT-byTuAa-
2-rmppokcudennn)avetammns (BN-02), 4,6-pAn-tpet-bytmna-2-de-
HUA-aMUHOdeHOA (BN-O7) ABAAIOTCA aAOTOKCUUYHBIMU MPU BHY-
TPUXEAYAOUHOM BBEAEHWMU.
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2.CoeAMHEHUA 3-(2-TMAPOKCUITUATHO)-4,6-AU-TPET-OY TUA-
nupokatexuH, N-(3,5-AU-TPeT-06yTUA-2-TUAPOKCUDEHUA)aLIE-
Tamua, 4,6-pAn-Tpet-2-deHnAaMmUHODEHOA ABASIIOTCA HauMe-
Hee TOKCUYHbIMU M3 UCMbITAHHbIX COEAMHEHWI U Mepcnek-
TUBHBIMUW ANl AQAbHEWLLErO U3yYeHUsa dbapMakoAOrUYeCcKom
AKTUBHOCTMU.
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