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CMUCOK TEPMUHOB N COKPALLEEHUN

F — female (>xenckuii o) camka

Lim ¢ genet — MOPOT OCTPOTO OAHOKPATHOTO MHTATALUOHHOTO BO3JCHCTBHUS, YCTAHOBIEHHOTO

no crnerupuyeckum 3P dekTam, Ha TCHEPATUBHYIO (DYHKITHIO

Lim ki — mopor pasapakaromero AeUCTBHS IS OAOIBITHBIX XHBOTHBIX MPU HHTATISTOPHOM

BO3JECHCTBUU Ha MPOTSHKEHUH 4 MecsleB 1o 4 yaca B IEHb 5 pa3 B HENIEIIIO

Lim,c — mopor OJHOKPATHOI0O BPEIHOr0 [AeiiCTBHSI BelIeCTBA — MHHHUMAJbHASI

KOHIICHTpanu-d (I/IJII/I zno3a), KOTOpasA BbI3bIBACT U3MCHCHUSA B OPraHU3MC

Limg, — mopor XpoHHYeCKOro JelcTBUS — MUHHMajdbHAas KOHIEHTpaus (7103a),

BBI3BIBAIOIIAs OMOIOTHYECKUM d(PPEKT MPU XPOHUIECKOM BO3ACHCTBUN

Limim — TOoporoBast KOHHICHTpALUA, YCTAHOBJICHHAA I10 BJIMAHHWIO BCIICCTBA Ha CUCTCMY

UMMYyHHTETA
M — male (my»xcKkoi#i o) camery
Zn — 30Ha XPOHUYECKOTO IEUCTBUS, OTHOIIEHHE Lim 4 k Limgy,

Zir — 30Ha pa3Ipaxaromero 1eicTBusl, OTHOIMEeHHE Limye k Limj,

AJIT — aJJaHMHAMUHOTpaHcepasa (MeyeHo Has )
ACT — acnapraramuHoOTpaHcdepasa (cepacunas)
B/:K — BHYTPHIKEITYJOYHO

KKT — KEJIyZ0YHO-KUIIECYHBINA TPAKT

Ky — KO3pPHUIMEHT KyMyJSIUH — OTHOLICHHWE JO03bl WIM KOHIICHTPALUH, BBI3bIBAIOLICH
onpeneNeHHbId  3PQPEeKT mnpu OJHOKPATHOM BO3JCHCTBHM, K CYMMAapHOH /03¢ WJIH

KOHIIEHTPALlMHU BEIIECTBA, BBI3bIBAIOIICH TOT e 3PPEKT IpU MHOTOKPATHOM BO3ACHCTBUU
KBHO - xo3dpunpieHT BO3MOXKHOCTH HHTAISITMOHHOTO OTPABIICHUS

JI 50 s/ — CpEIHECMEPTEIBHAS 1032 AJISL KPBIC TIPH BHYTPHIKETYJOYHOM BBEICHUN

J 50 — cpeaHecMepTellbHas 1032

JUAT — JaKTaTACTHApOreHasa

JIKs5o — cpennecMmeprenbHas (JieTalbHas) KOHLIEHTPALUS IPU BJIBIXaHUU

JIK50 epw — CPEAHECMEPTENBHAS (JIETANIbHASA) 103a IIPU HAHECEHHH Ha KOXKY

MK - maccoBbliii KO3 PHUIuEeHT

MHK (MH/) - MakcHMMalbHO HEAEHCTBYIOIIAass KOHIIEHTpaius (103a) - MOAMOPOroBast
KOHIEHTPalUsl XUMUYECKOTO BEIECTBA, ONpPEesieMas 0 CAHUTAPHO- TOKCUKOIOTMYECKOMY
IpU3HaKY (IOCTYIUIEHHUE C BOJIOM)

MT/ — MUHMMaQJIBHO TOKCUYECKAsl [103a, UCIBITAHUE KOTOPOM B DKCIEPUMEHTE Ha KUBOTHBIX

COIIPOBOXKAACTCA MATOJOTHUCCKUMHU SABJICHUSAMU

K — MIPEIEIbHO-I0MyCTUMAas KOHIICHTPALUS
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K,y — npenesbHO J0onmycTHMas KOHIEHTpPauMsi B Bo3dyxe padodeil 30HBI — 3Ta
KOHI[EHTpAIlUsl TIPU €KETHEBHOW (KpoMe BBIXOJHBIX JHEH) pabore B mpeaenax 8 4acoB WM
JPyroil MpOJOJDKUTENLHOCTH, HO He Oosee 41 vaca B Hemenro, B TeueHHE Bcero pabouero
CTaka HC JOJI2KHA BBI3bIBATh 3a001€BaHisl WIM OTK/JIOHEHHSI B COCTOSHHH 310pPOBbA,
06Hapy>i<HBaeme COBpCMCHHBIMU MCTOHJaMH HUCCIICAOBAHUA B IPOLIECCE pa6OTI>I nin B

OTJICHHBIE CPOKH HACTOSIIETO U MOCIEIYIONMEro MOKOJICHUH

K, — npeaeJbHo JonycTUMAas KOHIEHTPAUUs MAKCHMAJILHO Pa30Basi — KOHIICHTpaLus,
HE BBI3BIBAIOIIAs MPHU BABIXaHUU B TeueHHe 30 MUHYT pedIeKTOPHBIX peaKIuii B OpraHU3Me

YCIO0BCKa

IK,. — npeaeJbHO JoMycTHMAs KOHIEHTPALHUs CPeJHECYTOYHAsl — HE JI0JDKHA OKAa3bIBATh
Ha 4YeJIOBEKa MPSIMOTO WM KOCBEHHOT'O BPEAHOTO BO3JACHCTBUS MPU HEOMPEIEIECHHO IOJITOM

(roapl) BABIXaHUH
IMOXubB — noreHIManIbHO OMACHBIE XUMUUYECKUE U OMOJIOTMYECKIE BEIECTBA
PCJLJI — peakius crieugruecKoro Ju3Kuca JEHKOIUTOB

CJIso; CLsp — cpennsisi cMepTenbHasi KOHIEHTPAIUS — KOHIIEHTPAIMs BEIIECTBA, BBI3BIBAIOIIIAS

ruoenb 50% KUBOTHBIX: TIPHU 2 U 4-9aCOBOM BO3JICUCTBUH U 14-THEBHOM CpOKE HAOIIOICHUS
CIIII — CYMMAIIMOHHO-TIOATIOPOTOBBIN MOKA3aTeb

|11 {0 — menoyHas ¢ocdaraza
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PEDEPAT

OTtyeT u3n0keH Ha 28 cTpaHUIaX MAIIMHOMMCHOTO TEKCTa U coaep kuT 19 Tabnuir.

B Hem mpencraBieHbl MaTepUaibl O SKCIEPUMEHTAIBHOMY H3YUYEHUIO 0€30MacHOCTH
ceIpbst i mpousBojcTBa BAJl — «Yrmst Beicokor copOimonHoi cmocooHocTH (YBCC)
USVR», pazpaboraraoro OOO HII® «bBHUOC», r. Cankt-IletepOypr.

[Tokazano, uto uccnenyembiii YBCC HeTokcuueH u Oe3omaceH B IUIaHE Pa3BUTHUS
OTJIaJICHHBIX MOCJIEACTBH.

KiaroueBble cioBa:  YTousb BBICOKOH copOuronHoi ciocoonoct (YBCC);
Oe3omacHoCTh; TokcHuHOCTh; IT/IK; OBYB
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BBEOAEHUE

«Yronb BeicOKoi copbumonnoi crocoonoctu (YBCC) USVR» pazpaboran (TY 9318-
001-96144318-08) u mpouzsoautcs OO0 HIID «BHUOC» (r. Cankr-IleTepOypr) B KauecTBe
ChIpBs 1151 pousBoacTBa bAJI.

OcnoBy YBCC cocTaBisitoT yriaepoiHble BOJOKHA BBICOKOW COPOIIMOHHON €MKOCTH.
[ToaToMy 1eNIbI0 HACTOSIIETO MCCIEN0BaHUS SBISIIOCH SKCIEPUMEHTAIBbHO 000CHOBAaHHOE
onpezenenue o6uonornyeckoit aktuBHocTH YBCC 11s meneit MCHofib30BaHUS B KauecTBE
HHTEPOCOPOECHTA.

Hacrosimas padota no usyueHuto 6e30macHocTy u 6uonorndyeckoit akrusHoct YBCC
ob1a BeimoiHeHa BO PI'YH «MHcTtuTyT TOKCHMKOTorUun» ®MBA Poccun B ucTibITaTeIbHOM
TOKCUKOJIOTHYECKOW J1ab0opaTopuu JIEKapCTBEHHBIX MPENapaTroB, MPOAYKTOB MHUTAHHS U
00bekTOB  OKpykaromieir  cpeapl «AHAJIDKT»  (Arrecrar  akkpeaurtarum — No
I'COH.RU.IIOA.312 ®C mno Haazopy B cdepe 3aluThl IIpaB MOTpeOUTENCH W
Omaromonyumsi 4ejoBeka peictBurenen g0 02.08.2011 r.; arrectar akKpeauTaIuu
aHajgutudeckor madboparopun «AHaKTY Ne POCC RU.0001.514726 neiicTBuUTeNeH 10
09.02.2009 r.).

O6beM uccne0BaHMM BKITIOYAI CAHUTAPHO-XUMHUYECKUI aHAIU3 U OLIEHKY CIEAYIOIINUX
TOKCUKOJIOTUYECKUX XapPAKTEPUCTHUK:

OcTpast TOKCUYHOCTb MPU BHYTPUKEITYIOUYHOM BBEACHHH.

CrocoOHOCTh K KyMYJISILIUH.

1

2

3. Bo3mokHoe pa3znpaxkaroliee 1elcTBUE.

4. Bo03MOXXHO€ CEeHCUOUITU3UPYIOIIEE IeUCTBUE.
5

Bo3moxkHBI€ OTIaJICHHBIE TTOCIEACTBHUS.

UccnenoBanus ObLIM BBIMOJHEHBI B COOTBETCTBHU CO CIEAYIOIIMMH HOPMATHBHBIMHU
JIOKYMEHTaMH:

1. Omnpenenenue 6e3omacHOCTH U 3PGHEKTUBHOCTH OUOTOTUYECKH aKTHBHBIX J00OAaBOK K
nmume. MYK 2.3.2.721-98. M3 P®. M., 1999, 87 c.

2. Meroauueckne yKazaHUS K TIOCTAaHOBKE HCCIEIOBAaHUN 11  OOOCHOBaHMS
CaHUTApPHBIX CTAaHIAAPTOB BPEIHBIX BEIIECTB B BO3ayxe paboueit 30HBL. Ne 2163-80. M.,
1980, 19 c.

3. TlocraHoBKa HCCIIEIOBAHWM TO TMTHEHHMYECKOMY HOPMHPOBAHHIO MPOMBIILICHHBIX
aJUIEPreHOB B BO3Jayxe paboueil 30HbI. Meroaumdeckue pexomeHganuu. Ne 2121-80, M.,
1980, 16 c.

4, CaHIIuH 2.3.2.1078-01. T'uruenunueckue TpeOoBaHUS O€30MaCHOCTH U THUIIEBOMN
IIEHHOCTH MPOI0BOJILCTBEHHOTO ChIPhsI M UILEBBIX MPOAYKTOB. M., 2002, 270 c.

5. HPB-99;



8

6. «MeroauuecKUMH YKa3aHUSMHU 10 M3YYCHHIO OOIIETOKCHYECKOTO JCHCTBUS
dbapmakomornueckux BemecTB» (B KHHTe «PyKOBOACTBO 1O SKCIEPUMEHTATHLHOMY
(TOKTMHUYECKOMY) HM3yYEHHI0 HOBBIX (hapMaKOJIOTHYECKUX BemecTB», M., MenunuHa,
2005, c. 41-53).

Ilpu u3yuenuu oe3onacnocmu YBCC ucxoounu uz moz2o, 4mo OH A6AeMCA

napaghapmayesmukom.



OCHOBHAA YACTDb

1. 3KCNEPUMEHTAJIbHOE U3YYEHUE BE3OMNACHOCTU
YBCC

1.1. CaHUTapHO-XUMMNYECKUU U PAaNONOruYecKum aHanmsa

UccnenoBanus ObUIM BBIMIOTHEHBI B COOTBETCTBUU CO CIIEIYIONIUMU HOPMAaTHBHBIMU
JOKYMEHTaMH:

1. Omnpenenenne 0e3onmacHOCTH U 3(PPEKTUBHOCTH OMOIOTHYECKH aKTUBHBIX JOOABOK

K e, MYK 2.3.2.721-98. M3 PD. M., 1999, 87 c.;
2. CaHIIuH 2.3.2.1078-01. I'mruenndeckue TpeOoBaHHS OE€30MACHOCTH U THIIEBOU
LIEHHOCTH ITPOJOBOJILCTBEHHOTO CBHIPhSI M MUILEBBIX MPOAYKTOB. M., 2002, 270 c.

3. HPB-99.

[ToaroroBka mpo6 mpoBoaminack mo 'OCT 26929-86 «Creipbe U MPOIYKTHI MUIICBHIC.
[TogrotoBka mpoO. MuHepanuzamusi A ONPEIENICHUS TOKCHYHBIX — 3JEMEHTOBY.
TokcuyHBIE SIEMEHTHI M BEIIECTBA OMPECISUTUCH MO MeToandecKkuM ykazanusm Ne 01-
19/47-11, TOCT 26930, 30171-96, 26927 u MY 3208-85 ¢ wucnonbp30BaHHEM
ra3okunkoctHoro xpomarorpada «Kapmo Dpbay» (moxens HRGC 5700, 3aBomckoit HoMep
205485) um artomHo-aacopOuMOHHOTO crekTpomeTpa «llepkun-Onmep» (Mmozens 303,
3aBojickoit Homep 50463).

CyMmmapHasi ynenbHas paJdoakTUBHOCTh 00pa3noB YBCC wusmepsiiach Ha ramma-
cnekrpomerpe «YCK-T"'amma-mtrocy (Poccus).

Pe3ynpTaThl nccnenoBanus npeacrasieHsl B Tadbaunax 1.1.1 u 1.1.2.

Taonuma 1.1.1

Cooepotrcanue moKkCu4HbIX d1emMenmo8 u mokcukanmos 8 YBCC

IToka3zaTean Hoglgl;foggzli[nH Conepxanue B YBCC
DJIeMeHTBI

Caunel, MI/KT 6,0 0.01

Kanmuii, Mr/xr 1,0 0.02

PtyTh, MI/KT 0.1 0.005

MBIIBSK, MI/KT 05 0.03
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[Ipogonxenue Tabnuus 1.1.1.

XJiopopranuyeckue necTHuAbI
I'XII, mr/xr 0.1 <0.01
JUIT 1 MeTaboNHThI, MI/KT 0.1 <0.01
['enrraxsop <0.002 <0.001
Annpun <0.002 <0.001

TaOnunma 1.1.2

Yoenvnasa paouoaxmuenocmo 06pazyos

Pagunonykiau Hopma no CanlluH 2.3.2.560-96, AKTHBHOCTb, BK/KT
JUHOHYRITHA npwi. 3 u 8, HPB-99, Bk/kr ’
90gy 100 12
Bcs 200 19

Takum obpazom, no pe3yibmamam nPoGeOEeHHBIX USMEPEHUIL COOEPHCAHUE BPEOHBIX
U onacHuvix 0141 300poewbs eeujecme 8 YBCC ne npesviuiaem 0onycmumvix ypoeHelil.

1.2. MaTtepuanbl n MeToabl 6MONOrMyeckux nccrnenoBaHnUm

PaGoty mpoBoguin B COOTBETCTBHM C «METOAMYECKMMH YKa3aHUSIMH K IOCTaHOBKE
UCCIIeIOBaHUM i1 OOOCHOBAaHUS CAHUTAPHBIX CTAaHAAPTOB BPEAHBIX BEIIECTB B BO3JIyXe
paboueil 30HB»[1] W MeTommyeckuMu ykazaHusaMmu «OmnpeneneHre 0€30MacHOCTH U
s pexTHBHOCTH OUOTOTHYECKH aKTUBHBIX J0OABOK K mUIIe»|2].

B skcnepruMeHTax MCHOIB30BaU OENbIX MBIIIEH, KPbIC, MOPCKUX CBUHOK U KPOJIHKOB
cranaaptHoil Maccel. g B/ BBeneHus u3 YBCC ex tempore roTOBWIM pa3BeACHHs Ha
pacTUTEILHOM Maciie.

JlnHaMHKy Beca KpbIC M OTHOCHTEIBHOM Macchl BHYTPEHHUX OpPraHoB K Becy Tela
onpenensau Ha Becax BJIP-500.

CyTouHyl0 MOYYy COOHMpad C MOMOIIbI0 OOMEHHBIX KIJIETOK JJISi KPBIC UTaJIbSIHCKON
bupmer «Texnoplasty.

KpoBb 1 OMOXUMHUYECKHUX UCCIIEIOBAHUHN MOJIyYaly MyHKIIUEH XBOCTOBOM BEHBI KPbHIC
WIH U3 OpOUTATIFHOTO CHHYCA MOPCKHUX CBUHOK.

AxtuBHOCTE ANAT, AcAT, P, TumonoByto mpoOy, coaepkaHue oOmiero Oenka u
aunuaHoro ¢ocdopa CHIBOPOTKH KPOBU, OEKa MOYM OMPENENsUId C MOMOIIbI0 HabOpoB
buo-Jlat-Tect Yemnickoit pupmal «Jlaxemay.
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CIII ompepensuiu no C.B.Cnepanckomy [3], a ocTajdbHble [OKa3aTeIn
OOLIENPUHATHIMU METOIAMHU.

B ycnoBusix cBOOOAHOIO MOBEACHHSI METOJOM «OTKPBITOIO MOJISI» U3ydasd MOBEIECHUE
YKUBOTHBIX [4].

3a0utble  AeKanuTalued IKUBOTHBIE  IOJBEPrajuch  IATOJIOrO0AaHATOMUYECKOMY
BCKPBITHIO. J[JI1 TUCTOJIOTMYECKOTO MCCIEOBAaHUsl Opaiu JIETKHE, CepAlle, N1eYeHb, OYKH,
KENyIoK U KOXy. Marepuan ¢uxcupoBanmu B 15% Qopmanune u 3anuBanu B mapaduH.
Cpe3bl OKpalmBaIl reMaTOKCUIMH-303UHOM U cyfaHoM [V Ha xup.

W3ydenne TOHAAOTOKCHYECKOTO d(deKTa MpOBOAMUIOCH B  COOTBETCTBUH C
METOJIMYECKUMU PEKOMEHJALUsAMHU [5] Mo mokas3arensiM, 00S3aTe€IbHBIM IMPU MEPBUYHOU
OLICHKE XUMHUYECKUX BemecTB [6]. M3ydeHne MyTareHHON aKTMBHOCTH HIPOBOAMIN IO
yacToTe 00pa30BaHUs MHUKPOSAJEP B MOJIUXPOMATOPUIBHBIX IPUTPOLIMTAX KOCTHOTO MO3ra
(u3 6enpeHHOM KOCTH) OeNbIX MBIILIEH B COOTBETCTBUU C METOJAUYECKUMH PEKOMEHIAUIMU
[7,8].

Craructrueckyto oOpaboTKy pe3yabTaTOB KCIIEPUMEHTOB MPoBoAUIN N0 CThIOJECHTY-
Oumepy.

1.3. UccnepoBaHue oCTPOM TOKCUYHOCTU

Jlns onipenenenus nokasarenei octpoit TokcuyHoctd YBCC BBoAMIM O€IbIM MbIIIIAM
U KpbicaM 000€ro moJjia BHYTPWIKEITYJO0YHO (B/K) 4epe3 aTpaBMAaTUYHBIA METaUTMYECKUN
30H]I B Bo3pacTaroumx go3ax no Jlutupungy-Yunkokcony. PacueTsl cpeHUX JIETATIbHBIX
no3 npooaunu no B.b. Ilpo3zopoBckomy (Papmakonorus u Tokcukosnorusi, 1978, Ne4,
c. 497-502). Jlna nocTuxkeHUss OOJBIIMX 03 BBEICHHUE OCYIIECTBISUIM IOBTOPHO C
uHtepBasioM 20-30 muHyT B TeueHue 4 wyacoB. KOHTpOJbHBIE >KMBOTHBIE MOJIyYasld
aHAJIOTUYHBIE IO 00BbEMaM KOJMYECTBA PACTBOPUTENS — PACTUTEIBHOTO Maca.

[lepuon nabmronenus coctaisin 14 gueit. Peructpupyembie moka3aTenau: JI€TaaIbHOCTb,
BpeMs rubenu, CUMITOMAaTHKa OTPABIICHUS, €KEIHEBHOE HAOII0IeHUE OOIIEro COCTOSIHUS U
MOBEJICHNS, B3BEIIMBAHUE /10 BBeACHUS, Ha 7 U 14 qHU HAOII0/IeHUs], O0BEMBI TOTPEOICHUS
KOpMa W BOJBI (71 3TOTO XMUBOTHBIE MOMEHIAINCh B OOMEHHBIE KIETKH HTaIbsSHCKOU
¢bupmel «Texnoplast»), BCKpbITHE U MAaKPOCKOIIMYECKOE UCCIEAOBAaHNE BCEX MOTUOABIIUX U
BBDKUBIIUX XUBOTHBIX B KOHIIE HCCIENOBaHUs (IBTaHA3Msl y TPHI3YHOB OCYIIECTBIISIACH
niepeI03upOBKO 3(pupa), onpeaercHne MacCoBhIX K03()(OUIIMEHTOB BHYTPECHHUX OPTaHOB.

3aBucumbie oT 10361 YBCC nerampubie 3¢ ¢ekTsl mpeacraBieHs B Tabmumax 1.3.1-
1.34
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Ta6numa 1.3.1

Toxcuunocms YBCC  npu 6/21c 86edenuu Mvlulam-camyam

Jo3a, Mr/Kkr 10000 | 12640 | 15920 | 20000 | 24520 | 31760 | 40000

AddexT, mano/Bcero 0/5 0/5 1/5 2/5 3/5 4/5 5/5

Jgso = 21280 %+ 2000 mr/xr
JM6 = 13120 + 1160mr/kr
Jgs = 28800 % 2200 mr/kr
TaOnuna 1.3.2

Toxcuunocms YBCC  npu 6/2%c 66e0eHuu Mblulam-CamKam

Ho3a, Mr/kr 4000 6320 10000 | 12640 | 20000 | 24520 | 31760 |40000

Db dexr, mamo/Bcero 0/5 0/5 0/5 0/5 1/5 3/5 4/5 5/5

Js0= 23800 + 900 mr/kr
JII;6 = 18000 + 880 mr/kr
Jgs = 31400 % 2000 mr/kr
Ta6bnuma 1.3.3

Toxcuunocmv YBCC  npu 6/21c 66edenuu Kpblcam-camyam

Jo3a Mr/kr 10000 12640 15920 20000 24520 31760 40000

Db dexr, mamo/Bcero 0/5 1/5 1/5 2/5 3/5 4/5 5/5

JIIso = 20800 % 1400 mr/xr
J6 = 15200 + 1000 mr/kr
Jgs = 28400 % 1600 mr/kxr
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Tabnuma 1.3.4

Toxcuunocms YBCC  npu 6/21c 66e0enuut Kpblcam-camram

Jo3a Mr/kr 10000 12640 15920 20000 24520 31760 40000

AddexT, mano/Bcero 0/5 1/5 2/5 2/5 3/5 4/5 5/5

JIlso = 20000 £+ 1200 mr/xr
JII16 = 14000 + 800 mr/kr
Jlgs = 28000 % 1400 mr/kr

['ubenb )XMBOTHBIX MPHU B/XK BBeAeHUU cMmepTenbHbIX 103 YBCC (6omee 15000 mr/kr)
HabIo1anack B TedeHue 1-2 nHel oT MOMEHTa BBEJIEHUS MPH SBJICHUAX TUINEPCATUBALINH,
OJIBIIIIKM, TUNEPKUHE30B, 3aTOPMOKEHHOCTH, BSIJIOCTH, OIJIYHICHHS, KpPaTKOBPEMEHHBIX
CyIIOpOr' B aroHaJlbHOM cTaauu W mapanudya. lllepcts Obla B3bepolEHHOM, HaOMIOAANCS
aKpOILIMAHO3.

BckpbiTie moru6mmx npu B/5k BBEJACHUH MBIIIEH U KPBIC BBISIBUIIO, TOMUMO BEHO3HOTO
MOJIHOKPOBHSI BHYTPEHHUX OPraHOB U MEPEPACTSHKEHUS KeNylKa U TOHKOTO KHUIIEUHUKa,
cyOruieBpajibHble U CyOJlypajbHble KPOBOM3JIUSHUS, a TAaKXKE MEJIKHE KPOBOU3IUSHUS B
MPOJIOJTOBATOM MO3T€ U MOJIYIIAPUAX KOPHI.

Mooswcno npeononoxcums, umo 6 MmMAaAHAMOZEHE3e OCHOGHYIO pPONb UZPAIOM He
mokcuueckue ceoiicmea YBCC, a namonozuueckue peghiekcol ¢ nepepacmsaHymuix
op2anoe KKT u3 3a caumkom 60abuux 00emo8 66e0eHHO20 mamepuna.

VY ocTalbHBIX AKCIIEPUMEHTABHBIX )KMBOTHBIX Ha J03ax MeHee 15000 mMr/kr B mepBbie
CYTKM OTMEYaJIUCh 3aTOPMOKEHHOCTh, BSUIOCTh, CHI)KEHHE MOTPEOJECHUS KOpMa U BOJBI,
nmuapes. B octanpHbie 1HU 0011Iee COCTOSHUE M TIOBEICHUE SKCIIEPUMEHTAIBHBIX )KHUBOTHBIX
HE OTJIMYAJIUCh OT KOHTPOJIbHOU rpymmbl. Ha BckpbiTun — 6e3 ocobennocteil. [lomoBeix
pa3nuYMii B TEUEHUU MHTOKCHKAIIMU HE OTMEYaJIOCh.

N3noxxeHnHoe BhIlIe 1eMOHCTpUpyeTcs Tadmumamu 1.3.5-1.3.11.
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Ta6numal.3.5

Junamuxa maccoel mena camyos Kpuic (2) nocie 6/21c gedenus YBCC

6 0o3zax menee 15000 me/xe (M + m)

Bpewst HabmroneHus Kontpoinb YBCC
®Don 164 + 10 160 + 3
2 IIeHb 160 + 15 153 £ 10
7 IeHb 173+ 10 163 + 14
14 neHn 180 + 15 176 £ 10

TaoOnuna 1.3.6

Junamuka maccol mena camox Kpuic (2) nocie /s esedernusi YBCC

6 0o3zax menee 15000 me/xe (M £ m))

Bpewms nabmroneHust KonTpons YBCC
®on 164 + 14 175+9
2 neHb 157 +10 166 =15
7 neHb 169+9 174 + 15
14 neHn 175+ 9 185+ 10
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Ta6numa 1.3.7

Jlunamurxa nompebienus 600bt (M1/0eHb) Kpblcamu NOCIE /HC

ssedenuss YBCC 6 0ozax menee 15000 me/xe (M + m)

Bpems KonTpons YBCC
HaOJII0ACHHA M F M F
Don 20.0+2.0 19.3+1.9 19.1+2.0 18.8+2.0
2 neHb 19.6+2.0 20.1+1.9 19.0+0.9 19.6+2.0
7 neHb 19.8+1.9 19.8+0.9 19.8+2.0 20.3+1.9
14 nenn 21.8+2.9 20.7+3.0 21.9+0.9 25.2+0.9*

*) — mocToBepHbIe OTIHYHS OT poHa U KOHTPoJIst (P<0.05)

Ta6numa 1.3.8

Junamuxa nompebnenus kopma (2/0ens) Kpvicamu nocie 8/4c

ssedenuss YBCC 6 dozax 15000 me/ke (M + m)

Bpess KonTpons YBCC
HaOJIIOIeHUS M F M F
Do 12.7+0.3 10.3+0.5 10.3+0.4 12.4+0.4
2 NIeHb 10.6+1.3 10.2+0.5 6.6+0.4* 8.4+0.3
7 [eHb 12.3+0.4 10.0+0.9 10.2+1.0 11.8+0.3
14 nenn 10.8+1.0 10.4+0.3 11.3+0.3 10.4+0.3

*) — mocToBepHbIe OTIHYHS OT poHa U KOHTPoJIst (P<0.05)
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Ta6numa 1.3.9

Bruanue YBCC  na maccy mena (2)

BLIICUBUUUX DENbIX Mbludell

I'pynmnsl
Bpewms KonTpons YBCC
HaOIIOAECHUS
M F M F
dDoH 18.0+3.9 17.8+1.8 19.9+3.8 19.3+3.8
7 neHb 20.1+3.0 19.6+3.9 21.4+3.0 20.0+2.9
14 neHb 20.4+3.9 21.6x4.0 21.1+3.0 20.3+2.8

Ta6numa 1.3.10

Maccogvie koaghuyuenmor (MK) opearog y svlocusuux denvix moiuie npu

6/a1c 6eeoenuu YBCC (2/ke seca mena)

Vccnemyemple TpyNIibl ¥ O
Opran KonTpons YBCC
M F M F

Cepaue 3.4+0.3 | 3.7+0.09 3.8+0.4 3.3+0.1

Jlerkue ¢ Tpaxeeit 6.7£0.1 6.4+0.3 6.31£0.1 6.1+0.1
Tumyc 0.97+0.16 | 0.95+0.11 || 1.12+0.15 1.14+0.16

ITeyeHn 39.7¢3.5 | 37.5+2.5 38.5+4.2 37.7+5.3
Cere3eHka 3.77+0.48 | 3.27+0.59 | 4.03+0.18 3.35+0.33

[Mouku 10.1+0.9 | 10.9+0.3 10.3+0.5 11.0+1.0
HannoyeyHuku 0.14+0.06 | 0.15+0.07 0.16%0.06 0.15+0.04

I"0510BHO# MO3T 15.5+2.3 | 17.6+1.6 15.9+0.7 16.3+0.9
SIMYKY WITH STMYHUKH 3.8+0.2 | 0.23+0.06 4.0+0.2 0.28+0.05
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Taonuma 1.3.11

Maccosvie koagppuyuenmol (MK) opearos y evioxcusuiux denvix Kpulc npu

8/21c 866edenuU npenapama (2/ke eeca meaa)

Vccaenyemble Tpyniis! ¥ HOJ
Opran KonTtpoib YBCC
M F M F

Cepane 4.240.2 4.1+0.5 4.6+0.5 4.6+0.1

Jlerkue ¢ Tpaxeei 6.2+0.08 6.6£0.6 6.41£0.5 6.31£0.2

Tumyc 1.2+0.3 1.2+0.2 1.6+0.2 1.8+0.2

ITeyeHn 29.8+1.6 | 27.3+2.3 | 28.3+2.2 | 28.7+1.7

CeneseHka 5.0+0.1 5.1+0.3 6.1+0.3 6.1+0.1

ITouxka (1eBast) 7.6£0.3 7.0£0.4 7.6x£0.09 7.3£0.3
Hannoueunuk (ieBoiit) | 0.09£0.02 | 0.09+£0.01 | 0.10+0.02 | 0.09£0.01

["o510BHO# MO3T 8.4+0.6 8.4+0.5 7.9+0.5 7.9+0.3
Awnuky vnu ssmanuky | 7.12+0.28 | 0.32+0.02 | 7.54+0.22 | 0.31+0.03

[lo naHHBIM BCKpBITUS W MaKpOCKOIMYECKOTO HCCIEAOBaHUS H3y4yaeMbIX OpPraHOB
MBIIIEN U KPBIC Pa3IMuUi MEX1y TPYNIIaMHU KUBOTHBIX HE YCTAHOBJICHO.

epctp Obuta Onectsmiei, onpsTHOro Buaa. OyaroB 0OJbICEHHS] HE HAOIIOANOCH.
Brinenenus u3 ecTecTBEHHBIX OTBEPCTHM OTCYTCTBOBaiM. [lepeHre u 3aqHUE KOHEYHOCTH
U3MEHEHUN He mpenactaBisuin. [ledopmannnu koHeyHocTel He HaOmoAanoch. 3yObl ObuIH
coxpaHeHbl. BunumMble ciau3ucThie 00OJOUKH ObLIM ONEAHBIMU, ONECTSIIMMU, TJIaJIKUMH.
Moiounbie Kene3bl caMOK 0e3 yIIOTHEHUM Ha omynb. [losoBble opraHsl caMmIlOB
MIPaBUJIbHO BBIPAKEHBI.

[Ipu ocmoTpe rpynHON U OPIOIIHOM MOJOCTEH HApYIIEHUH B TMOJOXEHUNW BHYTPEHHHUX
OpraHoB He OTMeuanoch. JIMCTKM mMIEeBpHl, MepuKapja W OprOMIMHBI ObUIM TOHKHUMH,
ONECTAIIMMHU, TTAIKUMHU.

[TomuentocTHrie NUMdaTUUECKUe Y3JIbI U CHIOHHBIE JKeNie3bl MMETH OKPYIIIYIO WIIU
OBaJIbHYIO (POpMY, TTIAJIKYIO TOBEPXHOCTh, CJIETKa JKEITOBATHINA MIIM PO30BATHIN IBET.



18

[IluroBuaHas >kene3a IJIOTHO MHpuiexana K ropraHu. KoHcucteHuuss ee Obuia
YMEpPEHHO IIOTHOW. Bemnumna u ¢opMa OTKIOHEHHH OT HOPMBI HE MPEICTaBIISLUIM.
[ToBepxHOCTH pa3pe3a ObLIa OJHOPOAHON PO30BATON OKPACKH.

Tumyc wumen TpeyronbHyio ¢GopMy, O€lOBaTBIi IBET M YMEPEHHO IUIOTHYIO
KOHCHUCTEHIIMIO.

JuameTrp aopThl ObLI PAaBHOMEPHBIM Ha BCEM MpOTsKEeHUU. VMHTHMa aopThl Oblia
TJIaJIKOM, OJecTsiei, 0eIoBaTol OKpacKHu.

Bennunna u ¢opma cepaua M3MEHEHUH He mpelacTaBisuiM. Mblmma cepauna Oblia
YMEpPEHHO IUIOTHOM, pPaBHOMEpPHO KOpHUYHEBaToW oOkpacku. Kiamausl cepama Obuin
TOHKMMH, TIJIaJIKUMH, OjecTsmuMu. B monocTsax cepana coaepkKajloch HeOOJbLIOE
KOJIMYECTBO KUJKOH KPOBH.

Jlerkue cnaganuck MNpu BCKPHITUU TPYAHOM KieTKU. Bennuuna u popma ux u3MeHeHui
He MpeacTaBisiin. [loBepXHOCTh JIETKUX MMeENa OJHOPOAHYIO OJIETHO-PO30BYIO OKPACKY.
Tkanp sierkux Obula MyIIMCTOM Ha omynb. [IpocBeT Tpaxem M KpymHBIX OpOHXOB ObLI
mpokuM. CrnusucTas 000104ka — OsecTsiie, 0J1eJHO-pO30BOM, TJIaIKOM.

Crmsucr ag numeBoga Oblia Omect AmeH, riagkod, Oaeqaoro qeer a. Bermanaa
@opMma >k eqyakKa H3IMEHEHHH He npeAcT aBiaand. Ero npocBer OBLI 3aIO/IHEH MHIEBEIM
cogepx uMbIM. IHmepemuu, 3pO3HH, KDOBOH3/IHAHHH, CBHJACT €IbCT BYIOIIHX O
Da3apaix aromeM JEeHCT BHH BBEJEHHOIO MPENapaT a, He HaO/Ir0qa.10Ck.

IlpocBer 12-mepct HOH KHIIKH H3MEHEHHH HE NPEACT aBIAJ, CIAH3HCT a4 KHIOKH
Or11a Omecr ameH, r1agkoH, 01eaHOo-po30BoH. CHH3HCT a4 000709Ka T OHKOH KHIOKH
OrL1a T ak x e OIeqHO-pO30BOH, Oirect AmeH, ruaakoHd. CIH3HCT ad 000/109Ka T 0JICT OH
KHITKH HMEJ1a CIETKa CEPOBAT BIH OT T €HOK, OblIa I1aJKOH, bi1ecT AmmeH.

dopma U BeIMYMHA NIEYEHU U3MEHEHUI He mpeacTaBisuid. [loBepXHOCTh neueHH Oblia
[JIaJJKOM, OJHOPOJIHON TEMHO-KpacHOW OKpacku. TkaHb IE€YEHU Ha pa3pe3e ObLia TEMHO-
kpacHoi. Karicyna nedyeHu Oblia TOHKOHM, mpo3payHoil. KoHCUCTEHIMS meueHu umena
OOBIYHYIO TIJIOTHOCTb.

dopMa MOKETYIOYHOM JKele3bl HM3MEHEHMM He npexacraBisuia. JKeiesa umena
J0JIbYaTOE CTPOEHUE, OJIEAHO-PO30BYIO OKPACKY U YMEPEHHO IJIOTHYIO KOHCUCTEHIIUIO.

Pasmepsl u opma cene3eHKHM W3MEHEHHH HE mpeacTaBisuid. [IoBepXHOCTh cene3eHKu
uMena OJTHOPOJHYI0 TEMHO-BHUIIIHEBYIO OKpacKy, Oblia rinajgkoi. KoHcucTeHnus cene3eHku
Obl1a yMepeHHO MIOTHOM. Ha paspe3e oprana BBIIEISUIUCH CEPOBAThIE MEIKOKJIETOYHBIE
(OJITUKYJIBIL.

Bennunna u opma noyek Tak ke He MpeacTaBsiiIn n3MeHeHnid. Kancyna nodek jerko
cHuManack. [loBepxHOCTh ObLIa TIAIKOM, OJJHOPOJHO KOPUYHEBATO-CEpOBATOro 1Bera. Ha
pa3pe3e OopraHa XOpoLIO pa3IMYUMbl KOPKOBOE M MO3roBo€ BewlecTBO. KOHCHCTEHIMS
noyek ObljIa YMEPEHHO IIOTHOM.

Hannoueununku umenu okpyriyio ¢opmy, O€OBaTO-KENTYI0 OKpPAaCKy U YMEPEHHO
IUIOTHYIO KOHCUCTeHUHMI0. Ha paspe3e OTYETIMBO BBLAEIAIOCH TEMHO-KOPUYHEBOE
MO3TOBO€ BELIECTBO.
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MoueBo#i my3bIpb ObUT 3aNOJIHEH MPO3payHON, CBETIONH Mouoil. Ciam3ucTas 00o0I0UYKa
MOYEBOTO My3bIps ObLIA TIAIKOM, OnecTsiimei, OJIeTHOW OKPACKH.

SIMYHUKM WMENM HEPOBHYI 3E€PHUCTYI0 IIOBEPXHOCTb, TEMHO-KPAaCHBI IBET U
okpyriyto ¢opmy. Temo maTku OBIIIO YMEPEHHO IUIOTHBIM, MMEIO OOBIYHBIC pa3Mephl,
TEMHO-KPAacCHBI IBET. SIMUKM camioB OBUTM yMEPEHHO IUIOTHBIMH, OEIOBATOTO IBETA,
OOBIYHBIX pa3MEpOB.

O00104KHM TOOBHOTO MO3ra OBLIM TOHKMMH, MpO3padyHbIMU. BemiectBo mo3ra ObLIO
YyTh IJIOTHOBATHIM Ha OIIYyIb, IMOBEPXHOCTH Mo3ra Obuta Tiankod. Ha dponTanmpHBIX
pa3Mepax paciIupeHus XKellyJ04KOB HE HaOJI01a10Ch.

CrnenoBarenbHO, 10 JAHHBIM HEKPOIICHM OCTPOE€ BHYTpuxkenynouHoe BBeaeHue YBCC
B MHCCIEAYEMbIX J03aX HE BBI3bIBAET MAaKPOCKONUYECKUX HW3MEHEHHUH BHYTPEHHUX,
SH/JIOKPUHHBIX OPraHOB M TOJIOBHOTO MO3ra IMOJAOIBITHBIX OENbIX KpPbIC, a TaKXKe HE
COINPOBOKIAETCSH U3MEHEHUSAMH CIU3UCTON 00O0JIOUKH JKETYIKA U KHUILIECYHHKA.

Benmuunsr JI/lsp pu B/ K BBEACHHH Y MBIIIEH W KPBIC PAa3HOTO IOJIa KOJEOIIOTCS OT
20000 o 23000 mr/xkr.

Cnedosamenvho,  pe3yibmamol  MOKCUKOMEMpPUU, OAHHble  HEKPONCUU U
HAONI00eHUil 3a IKCHEPUMEHMATbHOIMU HCUGOMHLIMU 6 HOCHMUHMOKCUKAUUOHHOM
nepuode ocmpozo ompasiiehus nosgonsiom yciosno omnecmu YBCC k VI knaccy
omuocumenvho 0e3epeonvix aexapcmeennvix eewiecme (H. Hodge et al. Clinical
Toxicology of Commercial Products. Acute Poisoning. Ed. IV, Baltimor, 1975, 427 p.;
K.K.  Cuoopos, 1973) 2.3.1).

UHMOKCUKAUUIO JHCUBOMHbBIX ceu()emeﬂbcmeyem o xopomeﬁ nepenocumocmu u

(maonuya Cocmosanue nepexcusuiux ocmpyr

oezepeonocmu YBCC ¢ o0o3ax, npeeviuiarouux pekomeHoyemwvle 011 uenoeeka (00

1-2 2 6 cymku) 6 comnu pas.
TaGnuma 1.3.12

Cmenenu moxkcuunocmu (no Hodge u Sterner)

Crenenn Tepmun JI 150, OTHOKPATHO JI 150, OTHOKPATHO
TOKCUYHOCTH per 0S, KPBICHI (MI/KT) I/V¥(B/6), KpBICHI (MI/KT)

1 Upe3BbIuaiiHO TOKCUYHO <1 <0,1

2 BricokoTokcnuHO 1-50 0.1-50

3 YMEPEHHO TOKCHYHO 50-500 5-50

4 Masorokenano 500-5000 50-500

5 [IpakTHYECKH HETOKCUYHO 5000-15000 500-1500

6 OTHOCUTENBHO O€3BpETHO >15000 >1500

*FpaﬂaL{I/II/I CTEIICHEH TOKCHYHOCTU Opu BHYTPUBCHHOM IIYTH BBCACHHUSA OIPCACIIAIOTCA
MOCPpEACTBOM YMHOKCHUA 3HAYCHUU CTaHAAPTHBIX O03 IJIs1 OLCHKM TOKCHMYHOCTHU IIpCIiapaTa IIpUu

NepopasbHOM MyTH BBeeHUs Ha Kodpduuuent 0,1
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Takum obpazom, pe3yarpmamsl MOKCUKOMEmMpPUU, OAaHHble HAOIWOCHUN 34
IKCHEPUMEHMAIbHBIMU  HCUBOMHLIMU HA npomsaxcenuu 14 Oneint nocie ocmpozo
66edenus, a makyce Oannvle Hekponcuu nozeonarwom omuecmu YBCC Kk nemokcuunvim
(omnocumenvno o0e3zepeonvim no C.J. 3ayzonvnukoey) u manoonacnvim (IV kKnacc
onacnocmu no 'OCT 12.1.007-76) éewecmeanm.

Kax xumuueckoe eeuwjecmeo (6 mom uucne, bA/]) no noxazamenro ocmpoi
aemanvuou mokcuunocmu (/o> 5000 me/kz) u oOamnvim mopgponozuueckozo
uccineoosanus (enympennue opzanwvt He usmenenvt) YBCC moixncno omnecmu k IV
Kaaccy manomoxcuunvlx u manoonacuwvix eewgecme (I'OCT 12.1.007-76 «Bpeonwie
eewecmea. Knaccugurkayusa u ooujue mpeoosanusn dezonacnocmuy).

1.4. XpoHu4yeckas TOKCUHMHOCTb U CMOCOOHOCTb K KyMynsLum

[Tpu xpoHndeckoM exxeaHEeBHOM (Ha mpoTspkeHnu 30 mHel) B/ BBEIEHUH KpbICaM U
mbimam YBCC B no3e 2 r/kr (0.1 ot JI/1g) neTanbHbix 3G PekToB HE HAOII0AaI0Ch.

[Tpu stom cpeansisi nortomenHas n03a (J1/s0,) YBCC cocraBuna 60000 mr/kr. Ilo
dopmyne JL.U.Mensens koapduunent kymymnsaun (K), pasasiit ornomenuto JI 50, k JI s,
cocraisiet 3.0, T.e. YBCC ne o61a0aem cnocooHoOCHbIo K KyMyaauuu.

Pe3ynbraTel n3ydeHuss MHTETPATBHBIX MMOKa3aTenel 00IIei TOKCHYHOCTH TPECTaBICHBI
B Ttabmuuax 1.4.1 u 1.4.2. Jlanuele Tabnul] CBUIETEIbCTBYIOT, YTO HHM IO OJHOMY U3
UCTIOJb30BAHHBIX MMOKAa3aTeNeld He OBLIO BBISBICHO CTATUCTUYECKH 3HAUYMMBIX PA3INYHA C
koHTposieM (p>0,05 mpu 95% ypoBHE BEpOSATHOCTH) WM MATOJIOTUYECKUX OTKIOHEHUH 3a

npeiebl BAPEUPOBAHUS (PU3HOTIOTHYESCKONW HOPMEI.

Taonuma 1.4.1

Tlokazamenu nogedenyeckux peakyuti 6envix mvlulel nocie XxpoHuieckozo ésedenusi YBCC
1O Memo9dy «OMKpPbIMO20 NOJAy (pecucmpayus 6 mevenue 5 munym), M+m

Ikcnepume | I'opusonranbHas | BeprukaabHasa | HopkoBblii | boarocsl | Uarerpanasnas

HTAaJbHaA ABUIraTe/JIbHasA ABUIraTe/JIbHasA pe(]melcc AKTHUBHOCTb
rpymma AKTUBHOCTD AKTUBHOCTD
Kontpons | 33% 3 13%2 12+0 3+0 | 65%3

VBCC 34+5 16+ 1 12+0 4+0 |71t4
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Tabnuma 1.4.2

Brusanue xponuueckoeo esedenus YBCC

Ha noxkaszamenu obujell HeremanbHoU MOKCUYHOCmuU benvlx Kpovlc, MEm

Moxa3zarenay U exUHULBI KoHnTpoan VYBCC
H3MepeHust
Bec tena, r 20249 205+4
JICTKHE 6.1+0.0 3.4+0.0
Macca opraHos, ICYCHb 27.620.0 26.0+0.5
/KT HOYKH 7.9+0.0 6.0+0.4
MacChI Tella celie3cHKa 3.6£0.1 3.1+0.1
cepale 1.5+0.2 1.2+0.1
CIIII, B 11.1+0.6 14.0+0.4
benok moun, Mr% 2.3x0.5 1.2+0.3
'V nieabHBIA BEC MOYH, r/MM° 0.14+0.35 0.12+0.24
Caxap kpoBH, MI% 91+3 81+7
bestok chIBOpOTKH, I'% 7.11+0.11 6.18+0.13
Ul gasiit pocdop, MMOITB/ 31.11+0.51 31.12+0.38
ATAT, MKKaT/JII 0.84+0.7 0.86+0.9
IACAT, MKKat/n 0.67+0.11 0.77x0.13
[1[D, MKKkatT/i1 0.100+0.7 0.85+0.18
TumosoBast mpooa, 0.84+0.14 0.86%0.8
€/1. TOMYTH.
ConeprxaHue JICUKOIUTOB, 8.2+0.9 7.61+0.48
THIC./MM"
CopnepxaHue 3puTpPOLUTOB, 6.43+0.5 7.23%+0.9
MJTH./MM
Coneprxkanue reMorjioOnHa, 13.3+0.2 14.4+0.3
r%
[[po10IKUTENBHOCTD 21.4+0.5 16.5+0.2
MeKCEHAJIOBOrO CHA, MUH.

[Ipn BCKpBITUU KpBIC, 3a0MTHIX HA CIEIYIOUIUI JIeHb MOCJE IMOCJEeIHEr0 BBEIEHUS,
pasMepsl, opMa U OKpacka BHYTPEHHUX OpPraHOB MAaKpPOCKOMHUYECKHX H3MEHEHUH, IO
CPaBHEHHMIO C KOHTposieM, He wumenu. Cnuzucmas 00010uKa xHcelyoKa u HOHKOZ0
KuuieyHuka ovliu onecmamumu, 61e0H0-po306vimu, 6e3 NPU3HAK08 Pa3opandcenus uiu
eocnajienus.

[Ipu rucTosOrnyecKoM UCCIEIOBAaHUU MPENapaToB JIETKUX, MUOKap/a, IeYeHH, MOYeK U
CIIM3UCTOM KENyJKa MOJOMBITHBIX XUBOTHBIX IUCTPO(PHUUECKHX, BOCHAIUTEIBHBIX HIIU
HEKPOOMOTHUYECKUX U3MEHEHHUH YKa3aHHBIX BBIIIE OPraHOB HE HAOII0aIOCh.

OnuTenuii anbBeos M BHYTPWIETOUHBIX OpOHXOB M3MEHEHUN HE MpeACTaBIIsI,
aJbBEOJIbI OB BO3IYIIHBIMU. ATENIEKTa30B JIMOO OTEKa JIETOYHON TKaHU HE HA0JI0/1aI0Ch.
[Tonepeuynas ucyepueHHOCTh MHODUOPIILT MUOKapAa Obuta oTyeTInBOM. CTpoeHHEe MeUYeHU
HapYIICHU HE MpeacTaBiisio. ['paHHIbl remaTOLUTOB OBUIM OTYETIUBBIC, IUTOILIa3Ma
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3epHUCTas, ciiabo0a3oduiibHasA, Sapa CBETIbIE ¢ TOHKOW MEeMOpaHOW W OTYETIIMBBIMH
anpeimkama. Hedposnurennii ¢ OKCHGUIBHON 3€pPHHUCTOW LUTOIIA3MOW W CBETJIBIMH
YETKUMH SiIpaMu. OMUTENNN CIU3UCTOM JKENyAKa COXPaHEH, TJIaBHbIE U OOKJIaJ04YHbIE
KJIETKH JKeJie3 JKeJIyJKa HE U3MEHEHBL.

Cneoosamenvno, xponuueckoe nocmynienue YBCC 6 opzanuzm muluieii u Kpvic
yepe3 HceyOOK He 6bl3bleaem OUCmMpPOPuUUecKUx uau O0ecmpyKmueHvlX U3IMEHEeHUIl
NAPEHXUMAMO3HBIX OP2AHO8 U He CONPOGOHCOAemcCs pPa30PaANCeHUeM CAU3UCHIbIX
00onoueKk dnceny0ouHo-Kumeunozo mpaxkma. Takum o0pazom, no unmezpaibHOMy
nokazamenr) Kymyaauyuu u nokazamenam oowienl nenemanvHou mokxkcuunocmu YBCC
He obnadaem cnocoOOHOCMbIO K KYMYIAAUUU U HEMOKCUYUHA.

1.5. MecTHOe AenucTBME Ha KOXY

JleiicTBHEe Ha KOXKY M KOKHO-PE30POTHUBHOE JECMCTBHE M3ydajoch Ha OENbIX KpbIcaX B
COOTBETCTBUHU C METOJAMYECKUMH yKazaHUsIMU [9]. [yt 3TOr0 mociie nmomenieHus >KuBOTHBIX
B CHElMaJbHbIE JOMHUKH WX XBOCTBI Ha 2/3 moMemniajiid B KalllWily, KOTOPYIO MOJy4aiH,
cMemmBas nopomok u3 pacreproro YBCC ¢ xononHoi Bojoil B cootHomeHuun 90% —
nopouok, 10% — Boga, Ha 4 yaca. Uepe3 1 u 16 yacoB nocie OKOHYaHHUSI OJHOKPATHOM
anIuUIMKalid HE OTMEYajoCh 3PUTEMbl MIM OTeKa KOXH XBOCTOB (BEJIMYMHA OTEKa
u3Mepsach MyTeM U3MEpPEHUs TOJNIIMHBI XBOCTOB B CpeJHEW YacTh MpU IOMOIIU
tommuuomerpa tuma TP-1-10). 20-kpaTHas anmidKaiuss He BbI3bIBajJa THOEH
MOJIONBITHBIX XUBOTHBIX M HE BBISBISUIA pa3[pa’karollero JCHCTBUS Ha KOXY B TeUeHHUE
5-THEBHOTO CPOKa MOCJIEIYIONIer0 HaOII0IeHHSI.

Mopdonoruueckn Koka XBOCTOB Ha MECTE HAHECEHMs IOPOIIKa W3MEHEHUU He
Ope/CTaBsuia. ODNUIEPMUC M TMPUAATKH KOXM 0e3 wu3MeHeHui. Crou smuaepMuca
OTUETJIMBO BBIpAXEHBI, Oa3aibHasg MeMOpaHa COXpaHEHa. ONUTENHUAIbHBIE KIETKU
HapYXHBIX ¥ BHYTPEHHUX KOPHEBBIX BIIATAJIUII BOJIOCSHBIX (DOJUTUKYIIOB U COCAMHUTEIHHO-
TKaHHAas CYMKa XOpOIIIO BbIPaXKEHBI.

Maxkpockonuueckie ¢ MHKPOCKOIIMYECKHE W3MEHEHHsI BHYTPEHHUX OpraHoB Yy
KUBOTHBIX OTCYTCTBOBAJIH.

Uzyuenue MOP(]OJIOTUYECKHUX, OMOXMMUYECKUX, reMaToJOTUYECKUX u
($U3MONOTMYEeCKMX TOKa3aTeNei JIKCIEPUMEHTANbHBIX O€NbIX KpPBIC HE  BBISIBUIO
JIOCTOBEPHBIX OTIMYUNA OT KOHTPOJILHOM TPYMIbI (XBOCTHI )KUBOTHBIX TOMEIIATH B BOJLY).

Cneoosamenvno, YBCC ne oonaoaem pazopaxcaroumjum oeiicmeuem Ha Koxicy u
KOMCHO-Pe30pOmMuUuGHbIM Oelicmeuem, m.e. HEMOKCUYEH NPU NONAOAHUU HA KOMHCY UU
npu KOHmakme ¢ Heu.

[ToaToMy cpenHecMepTeNnbHYIO (JIeTalbHYI) A03y npu HaneceHun Ha koxky (JIKsg
JIEpM) TIOCTHYb HEBO3MOXKHO (>2500 Mr/Kr), Takke Kak HEBO3MOXKHO ONPEEIIUTh MEPUOJ
BPEMEHH, B TEUEHUE KOTOPOTO BBI3BIBAECTCS BUAUMBIN HEKPO3 KOKHOM TKAHU )KUBOTHOTO.
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1.6. HencrtBue Ha rnasa

IIpu ogHokpatHoM BHeceHuu 50 mr nopomka YBCC B KOHBIOHKTUBAJIbHBIM MEIIOK
rjlaza Kpojuka uepe3 | MHUHYTY NOSBWIMCh yMEpPEHHas THIEPEMHs] U CIIE30TE€UEHHE,
COIIPOBOXKJIABIIMECS HEMPOJOIDKUTENBHBIM Osiehapocna3MoM, 9TO MOXKHO PAaCIEHUTH Kak
peaknuio Ha uHAU(DPEpPEeHTHOE MEXaHUYEeCKOoe MHOpPOAHOEe Teno. [lonHOKpoBHE COCYIO0B
coxpassuiock He O6osee 20 MMHYT M BCE SIBICHMS pa3Apa)xxeHus npouuid B TeueHue 40-45
MUHYT.

Cneoosamenvno, YBCC oonaoaem cnadvim pazopasrcarowgum oeiicmeuem Ha

cusucmyro 060]10‘le 21a3a Kpojiuka, Kak 11004 MeXaHu4ecKas nolib.

1.7. MHransumoHHoe Bo3gencrTeume nbinbio YBCC

OpHokpaTHOE 2-X YacOBOE AMHAMHYECKOE MHTAJSIIMOHHOE BO3ACHCTBHE MOPOIIKOM Ha
OeNbIX MBIIIaX MPOU3BOIWIN B cTaHAApTHBIX Kamepax b.A. Kypasuuackoro o6bsémom 200
nutpoB. Ilomaua Bozgyxa cocraBisiaa 60 n/mun mpu temmneparype 20°C. C moMoIIb0O
nbeUIeBbIX pacnbuintesneil PIIB gocturanu MakcuManbHO BO3MOKHBIX KOHIIEHTPALUNA MbLUIH,
KOTOpBIE B XOJ€ AIKCIIEPUMEHTa OMNpenessuin rpaBuMerpuueckum merogom [10]. TIpoOsw
BO31yXa 0TOMpanu uepe3 kaxaple 30 MUH; IPU ATOM CpPEAHss KOHLEHTpAIHs MbLUIEH B X0/1€
3aTpaBKH cocTaBmiy 50.5+ 2.5 r/m’,

B xozxe 3arpaBok M mocie HUX y JKMBOTHBIX He HaOJ0J1aj0Ch JIeTaJbHBIX MCXOJO0B, a
JMIIb TPU3HAKU MBUIEBOTO (MEXaHUYECKOT0) pa3apa’keHUs BEPXHUX JbIXaTENbHBIX MyTen
(uMxaHue, TPYMHUHT), TJ1a3 (JJaKpuMalius) u 0eCroKOMCTBO.

BcekpbiTHe 3a0WTBIX JKUBOTHBIX HE BBISIBUWIO M3MEHEHUH, KpOME YMEpPEHHOTO
MOJIHOKPOBHSI BHYTPEHHUX OPraHoOB. B JbpIXaTeNbHBIX NYTAX ONPENEISUIMCh YaCTUYKU
MOPOIIIKA.

Cneoosamenvno, notie YBCC ne onacen npu ocmpom UH2ZANIAUUOHHOM
nocmynienuu (He 6bvl3bleaem NPUIHAKOE OMPAGIEHUsA), HO CHOCOOHA pazoparcams
6epxXHue OblxameibHble NYMU U 271430 MEXAHUUECKUM 00pa30om, KaK 1100asa nvlib.

Takum oOpa3oMm, JOCTHYL CpEeTHECMEPTENbHYIO (JIETANbHYI0) KOHUEHTPALMIO TpHU
Babixanuu (JIKsg) meum YBCC wHeBo3moxkHo (JIKgy > 50000 wmr/m3) Ilostomy
KOA(PUIMEHT BO3MOXXHOCTH WHTansnuoHHoro otpaBieHus (KBUO) — onun u3
nokasaresjeil OMacHOCTH XUMHUYECKUX BEIeCTB, MPEICTaBISAIOMUNA cOO0M OTHOIIECHUE
MaKCUMaJlbHO BO3MOKHOM KOHIIGHTpAllMu MapoB BEIIECTBA K €ro CpeaHecMepTeTbHOU
KOHIIGHTpaluu, siBiasiercs oueHb Maioi BenumuumHOM (KBUO wmenee 3) — IV kiacc
(MayoomnacHo€e BEIIECTBO).

1.8. N3y4yeHne BO3MOXHOIro CEHCMOUNU3npyroLero 4eucTBus

N3yueHne CceHCUOWUIM3UPYIOIMIETO JEHUCTBUSL MPOBOJUIM B  COOTBETCTBUH C

METOJIMYECKUMHU peKoMeHaauusaMH [ 11] Ha MOpckUX cBUHKaAX. [l 3TOro B KOXKY HapyKHOU


http://slovari.yandex.ru/dict/trud/article/ot2/ot2-0342.htm
http://slovari.yandex.ru/dict/trud/article/ot2/ot2-0364.htm
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MOBEPXHOCTH yXa MOPCKOW CBHHKH TyOEpPKYJIMHOBBIM IINPUIIEM BBOAWIN ogHOKpaTHO (.02
min BomHOM B3Becm YBCC B mo3e 10 mr/kr, a depe3 10 mHeld Ha mpenBapUTEIHHO
BBICTPM)KEHHBIE YYACTKU KOXKU OOKOBOM MOBEPXHOCTH CIUHBI (2X2 CM) HAHOCUIIU MOPOILIOK
u3 pacuera 20 mr/cm?, KpoBb y KUBOTHBIX Opanu yepe3 3 yaca Mmociie MOCTaHOBKH KOXKHBIX
npo6. Ilpm SToM Ha KOXE CHUHBI HE OTMEYAIOCh MPU3HAKOB pPa3apaKeHUs, a B
nepudepruyecKkoil KpOoBU NPU3HAKOB CEHCUOWIM3ANMK (P03WHOPWINK WA yBEITHYCHUS
ypoBHs n3uca B PCJIJI no cpaBHeHUIO ¢ KOHTposiem) (Tabiuna 1.8.1).

Taonuma 1.8.1

Tlokazamenu cencubunuzayuu nepugepuyeckol Kpogu MOPCKUX CBUHOK
nocie eHympuxodicno2o 8gedenuss YBCC, M+m

IToxa3aTenb M eqIMHHUIIBI KonTpoas YBCC
U3MepeHust
e KOIMTEL, THIC./MM® 9.5+0.7 10.0+0.2
Do3nHOpUIBI, %o 8+0 4+0
UTnmdormrsl, % 3244 36+3
MoHouuTbL, % 5+1 5+0
Hetitpoduisl, % 50+2 50+5
PCJIJ1, % nu3uca 101 8+0
Cneoosamenvno, YBCC npu  INUKYMAHHOM KOHMAaKme He o01adaem

CEHCUOUTUUPYIOWUM OelicmeueMm, m.e. He NPOGOUUPyem pazsumue auiepuu.

1.9. NU3yyeHne BO3MOXHbIX OTAANEHHbIX NOCNeaAcTBUN

Pe3ynbpTaThl M3yueHUsST BO3MOXHBIX TOHAJOTOKCHUYECKOTO M MyTareHHoro 3(dQexTon
YBCC B nmoze 1 r/kr (BBogmmack 10 mueit) dyepe3 15 aHe# mocie OKOHYAHUS BBEICHUS
npeacTaBieHbl B Tabnuie 1.9.1.

Tab6auma 1.9.1

lloxazamenu conadomoxcuynocmu u mymazenno2o oeticmeuss YBCC , M+ m

IToxa3aTeab U eTUHHUILI €70 KonTpoan YBCC
H3MepeHust

BecoBoii ko duriment 9.10+0.34 10.0+0.45
TOHAJ| KPBIC-CAMIIOB, T/KT Beca
Tena
Komuuectso criepmues, 10°/mi 154424 180+36
[ [po10KUTEIBHOCTD 97+10 101+3
ITBUKCHIS CTICPMUEB, MHH.
OcMoTHYeCKast pe3UCTEHTHOCTD 1.46%0.08 1.45+0.10
MNaCl
Uucno mpoaHanu3upOBaHHBIX 4135+98 4177+118
KJICTOK KOCTHOTO MO3T'a MBITIECH
YacToTa KIJIETOK ¢ 0.34+0.04 0.34+0.11
MUKposapamu, %o
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OHU CBUJETENBCTBYIOT 00 OTCYTCTBHM JOCTOBEPHO 3HAUMMBIX CIBUTOB IMOKa3aTeiei
TOHAIOTOKCUYHOCTH U MyTareHHOCTH MpHU BBeJeHUU *KUBOTHBIM Y BCC.

He HaGnronanock yrueteHus ciepMaToreHesa Wik YBeJIMUEHUs 4YaCTOThl MyTaIlHil.
YBCC ne

PenpooyKmueHnyro (QyHKuuro u He O0KaA3bleaem MymazeHnoz2o Igexkma.

Cneooseamensvno, oonaoaem MOKCUYECKUM GUAHUECM Ha
Imo
ceuoemenvcmeyem o €20 6e30nacHoCmu 6 niaHe pa3eumus OMmoOajleHHbIX He2amueHbLX

nociedcmeuil y ueioeexd.

1.10. N3yyeHne BO3MOXHOIro MeCTHO-pasgpaxarLiero 4encTBus

YBCC

MectHoe neiictBue nopomka YBCC oneHuBanu Ha MOAEIN MEPLATEIBHOTO SIUTENUS
NUIIEBO/IA JIATYILIKH.

1.10.1.

[utotokcuueckuii 3pdext nzydyanu Ha OOJOTHBIX JIATyIIKax Rana temporaria maccoit

MarepuaJjbl 1 METOABI

25 r. Ilocne obe3nBwkuBaHus (pa3pylieHHE CIIMHHOTO MO3ra) U (pUKcaluu >KMBOTHBIX Ha
MpOOKOBOM CTOJIE BCKPBIBAJIM TPYAHYIO KIETKY, BBIICISIN IHINEBOJ M pacceKaad B
KayJaJdbHOM HampaBieHWW. Haj TrJI0TOYHON 4YacThi0 NHINEBOAA YCTAHABJIMBAIH JIBE
MTaHTH. B ompITax perucTpupoBaiv BpeMsl MPOXOXKACHUS MPOOKOBOM KPOIIKOM ydacTKa
numieBoga (10 mMwm), orpaHMyeHHOro INTaHTamMu, 10 u Tocine HaHeceHuss YBCC.

HpOI[OJ'I)KI/ITeJ'IBHOCTB BO3JCUCTBUS — 1 MUHYTA.

1.10.2.

B ombiTax Ha asarymkax ObUIO YCTAaHOBJIEHO, YTO HAHECEHHME HA CIM3HMCTYIO 000JOUYKY

Pe3yJ'leaTbI HCCJIeJ0OBAHUA

numeBona nopomka YBCC He oTpaxkanoch Ha (YHKIMH MEPUATEIbHOTO SIUTENUS
(tTabmuua 1.10.2.1).
Tabmuua 1.10.2.1

Bausanue YBCC na osucamenvHyio pyHKyuro mepyamenbHo20 SNUmMenus nugesood ia2yuKu

I'pynna Kosn4yecTBo Bpemsi npoxoxkaeHus1 METKOM y4acTKa
OIILITOB numeBoaa ajauHoi 10 mm (cek)
Hcxonnoe IToce Hanecenus
1-3 mun 7-10 MmuH
Bona 10 22.6+1.2 27.4+2.6 24915
YBCC 10 20.7+1.2 19.9+1.0 22.6+0.8

Takum oobpazom, moixcno 3akawuums, umo YBCC

pazopasicarouiezo 0elcmeus.

1.11.

1. MeTtoauueckue YKa3aHus K IHOCTAHOBKC HUCCIICIOBAHUI JIJISI 000CHOBaHMS CaAHHUTAPHBIX

NnTepaTypa

He OKa3bleaem MeCmHO-

CTaHJapTOB BPEIHBIX BEIIECTB B BO3yXe padoueii 30HbI. Ne2163—. M., 1980, 19 c.
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Onpenenenune 6e3omacHOCTH U IPHEKTUBHOCTH OMOJOTHYECKH AKTUBHBIX JT00AaBOK K
muie. MYK 2.3.2.721—98. M3 Pd. M., 1999, 87 c.

bypem 4., bypemosa O., Jx.I1.XptocToH. MeTOIMKA U OCHOBHBIE SKCIIEPUMEHTHI IO
M3y4YEHHUIO Mo3ra U noBeieHus. M., Beicias mikona, 1991, 450 c.

MeToapl SKCHEPUMEHTAIFHOTO HCCIEIOBAaHMUS 10 YCTAHOBIICHUIO MOpOTra JCUCTBUS
IIPOMBIIIJIEHHBIX S70B Ha reHepatuBHyto GpyHkiuo. M3 CCCP. M., 1969, 25 c.

Metoabl 3KCIIEPUMEHTAIBHOTO HMCCIICAOBAaHUS IO YCTAHOBJICHUIO IOPOTOB JEHCTBUS
MPOMBINIJICHHBIX SII0OB HA TEHEPATHUBHYIO (QYHKIHMIO C IEJbI0 THTHEHHYECKOTO
HopMupoBaHus. Metoaudeckue pekoMmeraanuu. M3 CCCP.Nel744—, M., 1978, 35 c.

OneHka MyTareHHOM AaKTUBHOCTHM XHWMHUUYECKUX BEIECTB MHUKPOSJIEPHBIM METOJOM.
Metoaunueckue pekomenaanuu. M3 CCCP Ne28—/10. M., 1984, 21 c.

Kpurepun o1ieHK ¥ METOJIBI IIPOTHO3UPOBAHUS OT/IAJICHHBIX TIOCIIECTBUHN ACHCTBUS Ha
OpPraHu3M BpPEIHBIX BEIISCTB B BO3ayXe paboucii 30HBL. HMHpOpManMoHHOE MUCHMO.
HWMU rur.tp.u npod. 3a6on. M., 1985, 15 c.

OrieHKka BO3JCHCTBHS BPCAHBIX XHMHUYCCKHX COCIMHEHHUH Ha KOXKHBIC TOKPOBBI H
00OCHOBaHHME MPEACIIBHO JIOMYCTHMBbIX YPOBHEH 3arpsA3HEHUS KOXKHU (METOIHMYCCKUE
ykazanus), Ne2162—79, M., 1980, 23 c.

N3mepeHne KOHIEHTpalUid a’po3oJield MPEeUMYIIECTBEHHO (UOPOTEHHOro EWCTBUS.
Metoaunu. ykazanus. M3 CCCP, Ne4436—87. M., 1988, 28 c.

10.TlocTaHoBKa WCCIENOBAaHUN [0 TUTHEHUYECKOMY HOPMHPOBAHUIO TMPOMBINIICHHBIX

aJNIEpTeHOB B BO3/yxe paboueit 30Hb1. MeTomuueckue pekomenaauu. Ne2121— 80. M.,
1980, 16 c.
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2. PACHET W OBOCHOBAHUE TNMMMEHUYECKUX
HOPMATUBOB (OBYB, MNAK)

Bce pacuerbl ObLIM TpOBENEHBI IO MPOrpaMmam, pa3padOTaHHBIM COBMECTHO C
PernonanbHbIM TOKCUKO-TUTHEHUYECKUM MHGOPMalMOHHBIM IIeHTpoM «Tokcu» (r. CaHKT-
[TeTepOypr) «l'urueHnvyeckoe HOPMUPOBAHUE BPEIHBIX BEIIECTB B PA3JIMYHBIX CPEIax»,
«Ormpenenenre mnapaMeTpoB TOKCUYHOCTH M KIJIACCOB OMACHOCTU BPEIHBIX BEIIECTBY,
«Cucrema uHpopmalmoHHoro MoHuTopunra 3a obpamenuem [1OXubB, oTrxomoB u
MEePEBO3KON OMacHBIX TPy30B» (paspemnieHus Ha ucmoib3oBanue NeNe 18, 20, 21 ot
27.04.2001 r. Beimanbl COBETOM IO DKCIEPTH3E MPOrPAMMHBIX MPOAYKTOB JEMapTaMeHTa
['occanamuananzopa M3 PO).

JlanHble MporpaMMHBIe POAYKTHI npeaHazHaueHbl s LlentpoB ['occansnuaHanzopa
J1000T0 YPOBHS € 1EJIbI0 OpraHu3anuu paboT MO KOJIMYECTBEHHOMY U KaueCTBEHHOMY
y4eTy U KOHTPOIIIO 32 00palieHneM MOTEHIIUAIBLHO OMACHBIX XUMMHUYECKUX, OMOIOTHYEeCKIX
BEIIECTB M OTXOJIOB, a TAKXKE 32 MEPEBO3KAMHU OIMACHBIX I'PY30B.

JIs0 5 YBCC coctaBnser npubiuzutensno 20000 Mr/Kr ajst KpbIC.

[To mapameTrpam octpoit Tokcuunocti YBCC otHocuTtcs k |V knaccy onmacHocTH.

PacuetHble HOpMaTuBBI JUisi oOecrieueHHsi O€30MaCHOCTH YeJOBeKa W OKpYKarolen
cpelbl ¢ yueToM KordduiinenTa 3amnaca:

-IIJIK B Bo3ayxe paboueii 30us! (ILJIKBp3)= 10 Mr/m>;

-IIJIK armocdeproro Bo3ayxa cpentrecyrouroe (I[JIKas)= 1 mr/m>;

-IIAK st BoAbl BOJOEMOB CaHUTApPHO-OBITOBOTO HAa3HAUYEHUS MAaKCUMAaJbHO He
nerictyromee (I1JIKBB) = 3 mr/m;

-ITJAK st Boabl BogoemMoB peiOHOTO X03s1ticTBa (IIJIKBBpX)= 1 Mr/m.

Takum o6pazom, YBCC mno mnapamerpam BO3JIEHCTBUS HAa OpPraHU3M 4YelOBeKa U
OKpyKarIIyr cpeay otHocutcs K |V kimaccy manoonacubix Bemiects (I'OCT 12.1.007-76
«Bpennsie BemectBa. Knaccudukanus u obume TpeboBaHus Oe30MacHOCTHY). B Bo3myxe
OHAa MOKET HAXOJUTHCS B BUJE MBI U OKa3bIBaTh pas[pakarolllee JeWCTBHE Ha IJa3a U
OpraHbl JbIXaHUS.
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3AKITIOHEHUE

B xo/z1e npoBeneHHBIX 3KCIEPUMEHTOB C MOMOIIBI0 OObEKTUBHBIX TOKCHKOJIOTHYECKHX,
(GU3HONOTHYECKNX, OMOXMMHUYECKHX W MOP(OIOTHYECKHX METOJOB OBLIO MOKAa3aHO, YTO
YBCC He oka3plBaeT XPOHHYECKOTO M CIENHU(PHIECKOrO0 TOKCHYECKOTO ICHCTBUS Ha
OpraHu3M TEIUIOKPOBHBIX JabopatopHbIx XUBOTHBIX. YBCC He BBI3BIBAET JIETAThHBIX
3¢ (}exToB, HE HAPYIIAET NEATEILHOCTh OCHOBHBIX Q/IANTAIMOHHBIX CUCTEM OpPTaHHU3Ma, HE
0o0NaaeT CEHCHUOWIM3UPYIOMINMM JeHCTBUEM, O€30MaceH Npu IMONaJaHuUd Ha KOXY,
CIIU3UCTBIC 0OOJIOUKH.

[Toxazano, uto ucciaenyemas YBCC HeTokcMueH M Oe3omaceH B IUIAHE Pa3BUTHUS
BO3MOXXHBIX HEOJIArOMPUSATHBIX OTJAICHHBIX ITOCIICICTBHA.

Ilonyuennsvie pezynomamsl NO36071410M  pPEeKOMEHOO8amb «<Y201b  6blCOKOI
copoyuonnoii cnocoonocmu (YBCC) USVR» ¢ M3CP P® 0aa npoyedyput pecucmpayuu
6 Kauecmee 0e30nACHO20  CbPbA  OA  NPOU3EOOCMEA  000a6KU K  nuue
(napaghapmayesmuxa, s3nmepocopoenma).
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LDso - mean lethal dose

LDG - lactatdehydrogenase
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MC - mass coefficient
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with water)
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MPC -  maximum permissible concentration



MPCyaa - maximum permissible concentration in work area air: this
concentration in daily (excepting days off) work within the 8-hour working day or
other duration but not more than 41 hours a week during the whole length of service
must not induce diseases or deviations in health conditions as detected with modern
means of studies in the work process, or at a delayed term in present or future
generations.

MPCnr - maximum permissible concentration for a single exposure: the
concentration inducing no reflex response in the human organism in inhalation
lasting 30 min.

MPC.. - maximum permissible average daily concentration must not affect
humans in either direct or indirect way in a long-lasting (years) inhalation.

PDCBS - potentially dangerous chemical and biological substances

SLLR - specific leukocyte lysis response

Clso - average lethal concentration: the substance concentration inducing
death of 50% animals in 2- and 4-hour exposure and a 14-day term of observation
SSP -  summed up subthreshold parameter

AP - alkaline phosphatase
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SUMMARY

The report is written on 28 pages of typed text and contains 19 tables.

The report presents materials of experimental study of the raw material safety in the
process of manufacture of the BAA “High absorption capacity charcoal (HACC) USVR”
developed by the OOO NPF “BIOS”, St.Petersburg.

The HACC under study was shown to be non-toxic and safe in respect to delayed
consequence development.

Key words: High absorption capacity charcoal (HACC); safety, toxicity; MPC; OBUV
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INTRODUCTION

The “High absorption capacity charcoal (HACC) USVR” has been developed (Technical
Condition 9318-001-96144318-08) and is manufactured by the OOO NPF “BIOS”
(St.Petersburg) as raw material for production of BAAs.

The HACC is based on carbon fibres with high absorption capacity. Therefore the study
was aimed at experimentally substantiated identification of the HACC biological activity
for using it as an enterosorbent.

This study of safety and biological activity of the HACC was performed at the Federal
State Science Institution “The Institute of Toxicology” of the Federal Medical-Biological
Agency of Russia’s Testing Toxicological Laboratory of Drugs, Food and Environmental
Objects (“ANALECT”) (Accreditation Certificate # TC3OH.RU.LJOA.312 ®C in the field of
Inspection of consumers rights and human well-being protection, time of expiry: 02
August 2011; the Accreditation Certificate of the Analytical Laboratory “Analect” #
POCC.RU.0001.514726, valid until 09 February 2009).

The study involved sanitary-chemical analysis and assessment of the toxicological
parameters as follows:

1. Acute toxicity in oral administration
Cumulation capacity

Possible irritating effect

Possible sensitising effect

a bk~ DN

Possible delayed effects
The study was performed in compliance with the standard documents as follows:

1. Identification of safety and efficacy of biologically active additives to food products.
MUK 2.3.2.721-98. Ministry of Health of the RF. Moscow, 1999, pp.87.

2. Methodological guidelines for scheme of studies for substantiation of sanitary
standards of hazardous substances in the work area air. # 2163-80. Moscow, 1980,
pp.19.

3. Scheme of studies in the field of hygienic standardization of industrial allergens in
work area air. Methodological guidelines. # 2121-80. Moscow, 1980, pp.16.

4. Sanitary rules and standards (SanPiN) 2.3.2.1078-01. Hygienic requirements for
safety and food value of food raw material and food. Moscow, 2002, pp.270.

5. Standards of radiation safety-99 (NRB-99).



6. “Methodological guidelines for study of general toxic effect of pharmacological
substances” (in: Guidelines of Experimental (Preclinical) Study of New Pharmacological
Substances, M., Meditsina, 2005, p.41-53).

When studying the HACC safety we proceeded from the fact that it is a
parapharmaceutic agent.
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THE MAIN PART

1. EXPERIMENTAL STUDY OF THE HACC SAFETY

1.1. Sanitary-chemical and radiological analysis
The study was performed in compliance with the standard documents as follows:

1. Identification of safety and efficacy of biologically active additives to food products.
MUK 2.3.2.721-98. Ministry of Health of the RF. Moscow, 1999, pp.87.

2. Sanitary rules and standards 2.3.2.1078-01. Hygienic requirements for safety and
food value of food raw material and food. Moscow, 2002, pp.270.

3. Standards of radiation safety-99.

Preparing of samples was performed by the GOST 26929-86 “Raw materials and food.
Preparing of samples. Mineralisation for identification of toxic elements”. Toxic elements
and substances were identified in compliance with methodological guidelines # 01-
19/47-11, GOST 26930, 30171-96, 26927, and MU 3208-95 using gas-liquid
chromatograph “Karlo Erba” (model HRGC 5700, manufacture number 205485) and
atomic absorptive spectrometer “Perkin-Elmer” (model 303, manufacture number
50463).

Summed up relative radioactivity of the HACC samples was measured with the gamma-
spectrometer “USK-Gamma-plus” (Russia).

Results of the study are presented in tables 1.1.1 and 1.1.2.

Table 1.1.1
Toxic elements and toxic agent content in the HACC
Parameters The SanPiN 2.3.2.1078-01 Content in the

standard HACC
Elements
Lead, mg/kg 6.0 0.01
Cadmium, mg/kg 1.0 0.02
Mercury, mg/kg 0.1 0.005
Arsenic, mg/kg 0.5 0.03




10

Table 1.1.1 continuation

Chlorine-organic pesticides

Hexachlorcyclohexane, mg/kg 0.1 <0.01
Dichlordiphenyltrichloroethane 0.1 <0.01

and metabolites, mg/kg

Heptachlor <0.002 <0.001
Aldrine <0.002 <0.001

Table 1.1.2
Relative radioactivity of samples
Radionuclide SanPiN 2.3.2.560-96, appendix 3 Activity, Bq/kg
and 8, NRB-99, Bg/kg
sy 100 12
'cs 200 19

Hence, according to results of accomplished measurements, the content of hazardous
and dangerous substances in the HACC does not exceed permissible levels.

1.2. Materials and methods of biological studies

The work was performed in compliance with “Methodological guidelines for scheme of
studies for substantiation of sanitary standards of hazardous substances in the work
area air” [1] and methodological guidelines “Identification of safety and efficacy of
biologically active additives to food products” [2].

White mice, rats, guinea pigs and rabbits of standard mass were used in the
experiments. For oral administration, vegetable oil dilutions with the HACC were
prepared ex tempore.

Rats’ weight dynamics as well as dynamics of internal organs mass relative to body
weight were determined with the scales VLR-500.

Daily urine was collected with the aid of exchange cages for rats, the cages produced
by Italian company “Texnoplast”.

The blood for biological studies was obtained with a puncture of the rat-tail vein or the
guinea pig orbital sinus.

The activity of ALT, AST, and AP, the thymol test, the content of the blood serum total
protein and lipid phosphorus, the urine protein were determined with the aid of the Bio-
Lat-Test sets produced by the Czech company “Lahema”.
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The SSP was determined with the S.V.Speransky technique [3], and other parameters
were studied with commonly accepted methods.

Under conditions of free behaviour, with the aid of the “open field” technique, animals’
behaviour was studied [4].

Slaughtered with decapitation, the animals were subjected to pathological-anatomical
autopsy. The lungs, heart, liver, kidneys, stomach and skin were taken for histological
study. The material was fixed in 15% formalin and poured over with paraffin. The slices
were then stained with haematoxylin-eosin and sudan 1V on fat.

Study of gonadotoxic effect was performed according to methodological guidelines [5]
by the parameters mandatory in primary assessment of chemical substances [6].
Mutagenic activity was studied by the rate of micronuclei formation in
polychromatophilic erythrocytes of the white mouse bone marrow (from the femur) in
compliance with methodological guidelines [7,8].

Statistical processing of the results was performed by Student-Fischer method.

1.3. Study of acute toxicity

To determine the parameters of acute toxicity, white mice and rats of both sexes were
administered per os (orally) increasing doses of the HACC through non-traumatic metal
pump according to the Litchfield-Wilkocson technique. Calculations of average lethal
doses were performed by V.B.Prozorovsky (Farmakologiya | toxikologiya, 1978, #4,
p.497-502). In order to achieve large doses, the administration was repeatedly
performed during 4 hours with time intervals of 20-30 minutes. The control animals were
administered analogous in volume amounts of the solvent: vegetable oil.

The observation period was 14 days. The registered parameters were as follows:
lethality, time of death, signs of poisoning, daily observations of general condition and
behaviour, weighing prior to administration, on the 7" and 14" days of observation,
amounts of fodder and water consumption (the animals were placed for this into
exchange cages produced by Italian company “Texnoplast”), autopsy and macroscopic
study of all perishing and surviving animals in the end of the study (the euthanasia in
the rodents was performed with overdoses of ether), determination of mass coefficients
of internal organs.

Lethal effects depending on the HACC dose are presented in tables 1.3.1-1.3.4.
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Table 1.3.1
Toxicity of the HACC in oral administration to male mice
Dose, mg/kg 10000 | 12640 | 15920 | 20000 | 24520 | 31760 | 40000
Effect, died/total 0/5 0/5 1/5 2/5 3/5 4/5 5/5
LDso = 21280+2000 mg/kg
LD1s = 13120+1160 mg/kg
LDg4 = 28800+2200 mg/kg
Table 1.3.2
Toxicity of the HACC in oral administration to female mice
Dose, mg/kg 4000 | 6320 | 10000 | 12640 | 20000 | 24520 | 31760 | 40000
Effect, died/total 0/5 0/5 0/5 0/5 1/5 3/5 4/5 5/5
LDsp = 23800+900 mg/kg
LD1s = 18000+880 mg/kg
LDg4 = 31400+2000 mg/kg
Table 1.3.3
Toxicity of the HACC in oral administration to male rats
Dose, mg/kg 10000 | 12640 | 15920 | 20000 | 24520 | 31760 | 40000
Effect, died/total 0/5 1/5 1/5 2/5 3/5 4/5 5/5

LDso = 20800+£1400 mg/kg
LD1s = 15200+1000 mg/kg
LDgs = 28400+1600 mg/kg
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Table 1.3.4
Toxicity of the HACC in oral administration to female rats
Dose, mg/kg 10000 | 12640 | 15920 | 20000 | 24520 | 31760 | 40000
Effect, died/total 0/5 1/5 2/5 2/5 3/5 4/5 5/5

LDso = 20000+1200 mg/kg
LD1s = 14000+800 mg/kg
LDg4 = 28000+£1400 mg/kg

Death of the animals following oral administration of lethal doses of the HACC (over
15000 mg/kg) was observed during 1 or 2 days as of the moment of administration
noting phenomena of hypersalivation, dyspnoea, hyperkinesis, lethargy, floppiness,
torpor, brief seizures in the agonal phase, and paralysis. The coat was tangled,
acrocyanosis occurred.

Autopsy of the mice and rats who died after the oral administration revealed, apart from
venous plethora of internal organs and overstretching of the stomach and small
intestine, the subpleural and subdural haemorrhages as well as small haemorrhages in
the medulla oblongata and cortical hemispheres.

One can assume that the tanatogenesis involves pathological reflexes with
overstretching of the gastrointestinal tract because of large volumes of
administered material rather than toxic properties of the HACC.

In the rest of the experimental animals, with lesser doses than 15000 mg/kg, during first
24 hours, lethargy, floppiness, decrease in consumption of fodder and water as well as
diarrhoea were noted. In other days, the general condition and behaviour of
experimental animals did not differ from those of the control ones. In their autopsy, no
particular changes were found. No differences between sexes were found during the
intoxication.

The above findings are demonstrated in tables 1.3.5-1.3.11.
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Table 1.3.5
Dynamics of male rats body mass (g) following administration
of the HACC in doses lesser than 15000 mg/kg (M+m)
Time of observation Control HACC
Initial level 164+10 160+3
Day 2 160£15 153+10
Day 7 17310 163+14
Day 14 180+15 176£10
Table 1.3.6
Dynamics of female rats body mass (g) following administration
of the HACC in doses lesser than 15000 mg/kg (M+m)
Time of observation Control HACC
Initial level 164+14 17549
Day 2 15710 16615
Day 7 169+9 174+13
Day 14 1759 185+10
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Table 1.3.7

Dynamics of water consumption (ml/day) by rats following oral administration

of the HACC in doses lesser than 15000 mg/kg (M+m)

Time of Control HACC
observation M F M F
Initial level 20.0+2.0 19.3+1.9 19.1+2.0 18.8+2.0
Day 2 19.6+2.0 20.1+1.9 19.0+£0.9 19.6+£2.0
Day 7 19.84+1.9 19.840.9 19.8+2.0 20.3+1.9
Day 14 21.8+2.9 20.7+£3.0 21.9+0.9 25.2+0.9*
*) — significant differences from the initial level and control (P < 0.05)
Table 1.3.8

Dynamics of fodder consumption (g/day) by rats following oral administration
of the HACC in doses 15000 mg/kg (M+m)

Time of Control HACC
observation M F M F
Initial level 12.7+0.3 10.3+0.5 10.3+0.4 12.4+0.4
Day 2 10.6+1.3 10.2+0.5 6.6+0.4* 8.4+0.3
Day 7 12.3+0.4 10.0+0.9 10.2+1.0 11.840.3
Day 14 10.8+1.0 10.4+0.3 11.3+0.3 10.4+0.3

*) — significant differences from the initial level and control (P < 0.05)
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Table 1.3.9
The effect of HACC upon body mass (g) of survived white mice
Time of Groups
observation Control HACC
M F M F
Initial level 18.0+3.9 17.8+1.8 19.9+3.8 19.3+3.8
Day 7 20.1+3.0 19.6+£3.9 21.4+3.0 20.0+2.9
Day 14 20.4+3.9 21.6+4.0 21.1+3.0 20.3+2.8
Table 1.3.10
Mass coefficients (MC) of the survived white mice organs
in oral administration of HACC (g/kg body weight)
Organ Groups and sex under study
Control HACC
M F M F
Heart 3.4+0.3 3.7+0.09 3.8+0.4 3.3+%0.1
Lungs with trachea 6.71£0.1 6.4+0.3 6.310.1 6.1+0.1
Thymus 0.97+0.16 0.95+0.11 1.12+0.15 1.14+0.16
Liver 39.7+3.5 37.5+2.5 38.5+4.2 37.745.3
Spleen 3.77+0.48 3.27+0.59 4.03+0.18 3.35+0.33
Kidneys 10.1+0.9 10.9+0.3 10.3+0.5 11.0+1.0
Adrenals 0.14+0.06 0.15+0.07 0.16+0.06 0.15+0.04
Brain 15.5+2.3 17.6+1.6 15.9+0.7 16.3+0.9
Testicles of ovaries 3.8+0.2 0.23+0.06 4.0+0.2 0.28+0.05
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Table 1.3.11
Mass coefficients (MC) of the survived white rats organs
in oral administration of HACC (g/kg body weight)
Organ Groups and sex under study
Control HACC
M F M F
Heart 4.2+0.2 4.1+0.5 4.61£0.5 4.610.1
Lungs with trachea 6.2+0.08 6.6+0.6 6.4+0.5 6.3+0.2
Thymus 1.2+0.3 1.2+0.2 1.6+0.2 1.8+0.2
Liver 29.8+£1.6 27.3+2.3 28.3+2.2 28.7£1.7
Spleen 5.0+0.1 5.1+0.3 6.1+0.3 6.1+0.1
Kidney (left) 7.6+0.3 7.0£0.4 7.6£0.09 7.3£0.3
Adrenal (left) 0.09+0.02 0.09+0.01 0.10+0.02 0.09+0.01
Brain 8.410.6 8.4+£0.5 7.910.5 7.9+0.3
Testicles of ovaries 7.12+0.28 0.32+0.02 7.54+0.22 0.31+0.03

According to the autopsy and macroscopic study data re the organs under study in mice
and rats, no difference was found among the animal groups.

The coat was shining and neat. There were no foci of baldness. Discharges from the
natural orifices were absent. There were no changes in the forelimbs or hind limbs. No
osseous deformities were found. Teeth were kept. Visible mucous membranes were
pale, shining, smooth. Mammary glands of females had no infiltrations to the touch.
Sexual organs of males were unchanged.

Studies of the chest and abdominal cavities revealed no disorders in the internal organs
position. Leafs of the pleura, pericardium and peritoneum were thin, shining, smooth.

Submaxillary lymphatic nodes and salivary glands had roundish or oval shape, smooth
surface, were yellowish or pinkish in colour.
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The thyroid gland was closely bordering to the larynx; its consistence was moderately
dense; its size and shape did not differ from normal values; surface of the cut was
evenly pinkish.

The thymus had triangle shape, whitish colour and moderately dense consistence.

The aorta diameter was regular along the whole length. Aorta intima was smooth,
shining, whitish.

The heart size and form had no changes. The heart muscle was moderately dense and
had steady brownish colour. The heart valves were thin, smooth, shining. In the heart
chambers, some amount of liquid blood was contained.

The lungs dissipated when opening the chest. Their size and form presented no
changes. Their surface was of evenly pale-pinkish colour. The lung tissue was fluffy to
the touch. The lumen of trachea and large bronchi was large enough. The mucous
membrane was shining, pale-pinkish, smooth.

The oesophagus mucous membrane was shining, smooth, pale. Size and shape
of the stomach were ordinary. Its lumen was filled up with food content. No
hyperaemia, erosion, haemorrhages indicating irritating effect of the administered
preparation, were found.

The duodenum lumen was unchanged, the small intestine mucous membrane
was shining, smooth, pale-pink. The colon mucous membrane had a slightly
greyish colour, was smooth and shining.

The shape and size of the liver were unchanged. Surface of the liver was smooth,
homogeneous, had regular dark-red colour. Tissue of the liver when cut was dark-red.
Capsule of the liver was thin, transparent. Consistence of the liver had ordinary density.

The pancreas shape was unchanged. The gland had lobulose structure, pale-pink
colour and moderately dense consistence.

The size and shape of the spleen were unchanged. Surface of the spleen was dark
cherry-coloured and smooth. Consistence of the spleen had ordinary density. The cut of
the organ revealed greyish small-celled follicles.

The size and shape of the kidneys were unchanged. Kidney capsule was easily
detachable. Surface of the kidneys was smooth and had regular brownish-greyish
colour. On the cut of the organ, cortical and medullary substances were well
differentiated. Consistence of the kidneys had ordinary density.

The adrenals were roundish, of whitish-yellow colour and had ordinary density. On the
cut, dark-brown medullary substance was well evident.
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The bladder was filled up with clear light urine. The bladder mucous membrane was
smooth, shining, and had a pale colour.

The ovaries had uneven grainy surface, dark-red colour and a roundish shape. The
uterus body was moderately dense, had ordinary size and dark-red colour. Males’
testicles were moderately dense, whitish, of ordinary size.

Brain membranes were thin, transparent. The brain substance was slightly dense to the
touch, the surface was smooth. As to the frontal size, no distention of the ventricles was
found.

Therefore, according to the necropsy data, oral administration of the HACC in the doses
under study evoked no macroscopic changes in internal, endocrine organs and the
brain of experimental white rats, and was not accompanied by any changes in the
mucous membranes of the stomach and intestine.

The LDsg values in oral administration in mice and rats of different sexes varied from
20000 to 23000 mg/kg.

Consequently, the results of toxicometry, necropsy data and observations of
experimental animals in the postintoxication period of acute poisoning enable
one to conditionally relate the HACC to class VI of relatively safe drug substances
(H.Hodge et al. Clinical Toxicology of Commercial Products. Acute poisoning. Ed.
IV, Baltimore, 1975, 427 p.; K.K.Sidorov, 1973) (table 2.3.1). Condition of the
animals who survived acute intoxication indicate good tolerance and safety of the
HACC in the doses hundreds-fold exceeding those recommended for humans (up
to 1-2 g per day).

Table 1.3.12
Grades of toxicity (by Hodge and Sterner)
Grade of Term LDso, Once, per o0s, LDsp, Once, i.v.*
toxicity rats (mg/kg) (intraperitoneal),
rats (mg/kg)
1 Extremely toxic <1 <0.1
2 Highly toxic 1-50 0.1-50
3 Moderately toxic 50-500 5-50
4 Slightly toxic 500-5000 50-500
5 Practically non-toxic 5000-15000 500-1500
6 Relatively safe >15000 >1500

* The gradations of the toxicity grades in intravenous administration are determined by
means of multiplying the standard dose values for assessment of preparation toxicity in
oral administration by the coefficient 0.1.
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Thus the results of toxicometry, observations of experimental animals during 14
days following acute administration, as well as necropsy data enable one to relate
the HACC to non-toxic (relatively safe, by S.D.Zaugolnikov) and low-hazard (class
IV of hazard by the GOST 12.1.007-76) substances.

As a chemical substance (including the BAA), by the parameter of acute lethal
toxicity (LDsp > 5000 mg/kg) and the data of morphological study (internal organs
unchanged), the HACC can be related to class IV of slightly toxic and low-hazard
substances (GOST 12.1.007-76 “Harmful substances. Classification and general
safety requirements”).

1.4. Chronic toxicity and cumulation capacity

In chronic daily (during 30 days) oral administration of the HACC to rats and mice in the
dose 2 g/kg (0.1 of the LDso), no lethal effects were found.

The average absorbed dose of the HACC (LDsgp), at that, amounted to 60000 mg/kg.
By the L.l.Medvedev formula, the cumulation coefficient (K) equal to LDson/ LDsp ratio is
3.0, i.e. the HACC has no cumulation capacity.

The results of study of the general toxicity parameters are presented in tables 1.4.1 and
1.4.2. The table data indicate that no statistically significant differences among the used
parameters as compared to the control were revealed (p>0.05 at 95% probability level),
nor any pathological deviations were revealed beyond the limits of physiological normal
value varying.

Table 1.4.1
Parameters of white mice behavioural responses following chronic
administration of the HACC, by the “open field” method (5-minute recording), M+m

Experimental Horizontal Vertical Burrow reflex Bolus Integral
group motion motion activity
activity activity
Control 33%3 13+2 1240 3+0 65+3
HACC 3415 16+1 1240 4+0 714
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The effect of chronic administration of the HACC

Table 1.4.2

upon the parameters of general non-lethal toxicity in white rats, M+m

Parameters and units of measurements Control HACC
Body weight, g 20219 2054
lungs 6.1+0.0 3.4+0.0
Mass of the organs, g/kg liver 27.6x0.0 26.0+0.5
of body weight kidneys 7.920.0 6.0+£0.4
spleen 3.6x0.1 3.1+0.1
heart 1.5+0.2 1.2+0.1
SSP, B 11.1+0.6 14.0+0.4
Urine protein, mg% 2.3+0.5 1.2+0.3
Urine relative weight, g/mm?® 0.14+0.35 0.12+0.24
Blood sugar, g/mm® 91+3 81+7
Serum protein, g% 7.11+0.11 6.18+0.13
Lipid phosphorus, mmol/L 31.11+0.51 31.12+0.38
ALAT, mccat/L 0.84+0.7 0.86+0.9
AST, mccat/L 0.67+0.11 0.77+0.13
AP, mccat/L 0.100+0.7 0.85+0.18
Thymol test, unit of turbidity 0.84+0.14 0.86+0.8
Leucocytes contents, thousand/mm? 8.2+0.9 7.61+0.48
Erythrocyte contents, million/mm?® 6.43+0.5 7.23+0.9
Haemoglobin contents, g% 13.3+£0.2 14.4+0.3
Duration of Hexenal sleep, min. 21.420.5 16.5+0.2

In section of the rats slaughtered on the next day following the last administration, the
size, shape and colour of the internal organs had no macroscopic changes as
compared with the control. The mucous membranes of the stomach and small
intestine were shining, pale-pink, with no signs of irritation or inflammation.

Histological study of the preparations of the lungs, myocardium, liver, kidneys and
stomach mucous membrane of the experimental animals revealed no dystrophic,
inflammatory or necrobiotic changes in the above organs.

The epithelium of alveoli and intrapulmonary bronchi was unchanged, the alveoli were
aerial. No atelectases or pulmonary tissue oedema were found. The transversal
banding of the myocardium fibrillae was quite distinct. The liver structure was
unchanged. Hepatocyte borders were distinct, the cytoplasm was grainy, weakly
basophilic, the nuclei were light and had thin membrane and light distinct nucleoli.
Nephroepithelium had oxyphilic grainy cytoplasm and light distinct nuclei. The stomach
mucous membrane epithelium was well preserved, the main and coating cells of the
stomach glands were unchanged.
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Consequently, chronic administration of the HACC to the mouse and rat
organism via stomach induces no dystrophic or destructive changes of the
parenchymatous organs and is not accompanied by irritation of the
gastrointestinal tract mucous membranes. Therefore, according to the integral
parameter of cumulation and parameters of general non-lethal toxicity, the HACC
possesses no capacity for cumulation and is non-toxic.

1.5. Local effect on the skin

Local effect on the skin was studied in white rats in compliance with the methodological
guidelines [9]. To do this, following placing of the animals in special lodges, their tails
were by 2/3 inserted for 4 hours into a thin gruel obtained with mixing the powder of
pulverized HACC with cold water in ratio as follows: 90% powder, 10% water. In 1 and
16 hours following cessation of the single application, no erythema or oedema of the tail
skin were found (extent of the oedema was measured by means of measuring tail
thickness in the middle part with the aid of thicknessmeter of the TP-1-10 type). 20
times repeated application induced no death of experimental animals or any irritating
effect upon the skin during 5 days of subsequent observation.

Morphologically, the tail skin at the place of the powder application showed no changes.
The skin epidermis and skin appendages did not change. The epidermis layers were
quite distinct, the basal membrane was well preserved. Epithelial cells of external and
internal root sheaths of hair follicles as well as the connective tissue bursa were quite
distinct.

Microscopic and macroscopic changes of the internal organs were absent in the
animals.

Study of morphological, biochemical, haematological and physiological parameters in
the experimental white rats revealed no significant differences from the control group
(where the animals’ tails were placed in water).

Consequently, the HACC exerts no irritating effect upon the skin and no skin-
resorptive action either, i.e. it is non-toxic when applied to the skin or in contact
with the skin.

Therefore it is impossible to reach an average-lethal (lethal) dose when applying the
HACC to the skin (LCso derm) (>2500 mg/kg), as well as it is impossible to determine
the term during which visible necrosis of the animal skin tissue would be induced.
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1.6. Effect on the eyes

A single administration of 50 mg HACC powder into the conjunctival sac of the rabbit
eye induced in 1 minute a moderate hyperaemia and lacrimation accompanied by a
short blepharospasm which can be estimated as a response to indifferent mechanical
foreign body. Vascular plethora kept no longer than 20 minutes, and the manifestations
of irritation disappeared within 40-45 minutes.

Consequently, the HACC exerts weak irritating effect upon the rabbit eye mucous
membrane as any other mechanical dust.

1.7. Inhalation effect of the HACC dust exposure

A single 2-hour dynamic inhalation exposure to the powder in white mice was achieved
in standard chambers of B.A.Kurliandsky, of up to 200 litres capacity. Air pumping was
60 L/min at the temperature 20°C. With the aid of dust pulverizers RPV, maximal
possible dust concentrations were achieved that were measured with gravimetric
method [10]. Air samples were taken every 30 min.; the dust average concentration, at
that, amounted in the process of pumping up to 50.5+2.5 g/m®.

During the pumping and after it, no lethal outcome was observed among the animals,
but some signs of dust (mechanical) irritation of the upper respiratory ways (sneezing,
grooming), eyes (lacrimation) and some anxiety appeared.

Section of the slaughtered animals revealed no changes excepting a moderate plethora
of internal organs. Particles of the powder were found in the respiratory tract.

Consequently, the HACC dust is not dangerous in acute inhalation administration
(induces no signs of poisoning), but it is capable of irritating the upper
respiratory tract and eyes in a mechanical way like any other dust.

Therefore it is impossible to reach an average-lethal (lethal) concentration when
inhaling (LCso) the HACC dust (LCso >50000 mg/m?®). Hence, the coefficient of possible
inhalation poisoning (CPIP) that is one of the parameters of chemical substance danger
expressed by the ratio of maximal possible concentration of substance vapours in
respect to its average-lethal concentration, is a very small value (CPIP less than 3) —
class IV (slightly dangerous substance).

1.8. Study of possible sensitising effect

Study of possible sensitising effect was performed in compliance with methodological
guideline [11], in guinea pigs. To perform this, into the skin of external surface of the
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guinea pig ear, 0.02 ml of the HACC water suspension in the dose 10 mg/kg was
administered with the aid of tuberculin syringe, and in 10 days the powder calculated as
20 mg/cm? was applied to preliminarily sheared skin areas on the back lateral surface
(2x2 cm). Blood then was taken from the animals in 3 hours after the skin testing. No
signs of irritation were observed, at that, on the skin of the back and no signs of
sensitising were found in the peripheral blood (eosinophils or an increase in the
leukocyte specific lysis response (LSLR) as compared with the control) (table 1.8.1).

Table 1.8.1
Peripheral blood sensitisation parameters in guinea pigs
following intracutaneous administration of the HACC. M#m
Parameters and Control HACC
measurement units

Leucocytes, thosand/mm?® 9.5+0.7 10.040.2
Eosinophils, % 8+0 4+0
Lymphocytes, % 32+4 36+3
Monocytes, % 5+1 510
Neutrophils, % 50+2 5015
LSLR, % of lysis 10+1 8+0

Consequently, the HACC being epicutaneously applied exerts no sensitising
effect, i.e. it does not provoke development of allergy.

1.9. Study of possible delayed effects

Results of investigation into possible gonadotoxic and mutagenic effects of the HACC in
the dose 1 g/kg (administration during 10 days) in 15 days following cessation of the
administration are presented in table 1.9.1.

Parameters of gonadotoxic and mutagenic effects of the HACC, M#m o

The parameter and its measurement units Control HACC
Weight coefficient of male rats’ gonads, g/kg body 9.10+0.34 10.0+0.45
weight
Number of sperm cells, 10°/ml 154424 180+36
Duration of sperm cell movements, min. 97+10 101+3
Osmotic resistance of MnacCl 1.46+0.08 1.45+0.10
Number of mice bone marrow cells under analysis 4135498 4177+118
Rate of the cells with micronuclei, % 0.34+0.04 0.3410.11
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The data indicate absence of any significant shifts in parameters of gonadotoxicity or
mutagenicity following administration of the HACC to the animals.

No suppression of spermatogenesis or increase in mutation rate were found.

Consequently, the HACC does not affect the reproductive function and exerts no
mutagenic effect. This indicates its safety in respect to development of delayed
negative sequences in human beings.

1.10. Study of possible local-irritating effect of the HACC

The HACC powder local effect was assessed in the model of the frog ciliated
epithelium.

1.10.1. Materials and methods

Cytological effect was studied on the marsh frogs Rana temporaria of a 25-g mass.
Following the immobilisation (destruction of the spinal cord) and fixation of the animals
on a corkwood table, the chest was opened, oesophagus was isolated and dissected in
caudal direction. Over the pharyngeal part of the oesophagus, two rods were
established. In the experiments, time of passage of the corkwood crumbs through
oesophagus segment limited with the rods (10 mm) was registered prior to and after
application of the HACC, duration of the exposure being 1 minute.

1.10.2. Results of the study

In the experiments on frogs, it was found that application of the HACC powder onto the
oesophagus mucous membrane did not affect functions of the ciliated epithelium (table
1.10.2.1).

Table 1.10.2.1
Effect of the HACC upon motor activity of the frog oesophagus ciliated epithelium

Group Number of Time of passage of the mark through
experiments oesophagus segment of 10-mm length
initial Following the application
1-3 min 7-10 min
Water 10 22.6+1.2 27.4+2.6 24.9+1.5
HACC 10 20.7+1.2 19.9+1.0 22.610.8

Therefore one may conclude that the HACC exerts no local irritating effect.
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2. CALCULATIONS AND SUBSTANTIATION OF HYGIENIC
STANDARDS (OBUV, MPC)

All calculations were performed by the programs developed in collaboration with the
Regional Toxic-Hygienic Informational Centre “Toxi” (St.Petersburg) the “Hygienic
standardization of hazardous substances in different media”, “Determination of toxicity
parameters and classes of danger of hazardous substances”, “The system of
informational monitoring of PDCBS (potentially dangerous chemical and biological
substances), waste, and transportation of dangerous goods” (the permissions for use of
## 18, 20, 21 of 27 April 2001 were granted by the Council of Software Expertise of the
State Sanitary Epidemiological Inspection Department of the RF Ministry of Health).

This software was designated for State Sanitary Epidemiological Inspection
departments of any level for the purpose of organisational work in quantitative and
qualitative registration and control of circulation of potentially dangerous chemical,
biological substances and waste as well as transportation of dangerous goods.

The HACC LDsp ora amounts up to approximately 20000 mg/kg for rats.
By the parameters of the HACC acute toxicity it is related to class IV of danger.

The calculated standards for safety of humans and environment with due consideration
of margin coefficient:

- MPC in the work area air (MPCaa) = 10 mg/m?;

- MPC of the atmosphere air for average 24 hrs (MPC,a) = 1 mg/m®;

- MPC for water of sanitary-domestic reservoirs maximally non-acting

(MPCyr) =3 mg/L;

- MPC for water of fishery reservoirs (MPCs) = 3 mg/L.
Therefore, the HACC by its parameters of effect upon the human organism and
environment, is related to class IV of slightly dangerous substances (GOST 12.1.007-76
“Hazardous substances. Classification and General safety requirements”). In the air, it
can be present in the form of dust and exert irritating effect upon the eyes and
respiratory tract.
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CONCLUSION

During experimental studies with the aid of objective toxicological, physiological,
biochemical and morphological methods, it has been shown that the HACC exerts no
chronic or specific toxic effects upon the organism of warm-blooded laboratory animals.
The HACC induces no lethal effects, does not disturb the activity of the organism main
adaptation mechanisms, possesses no sensitising properties, and is safe in contacts
with the skin and mucous membranes.

It has been shown that the HACC under study is non-toxic and safe in respect to
development of unfavourable delayed consequences.

The results obtained enable one to recommend “High absorption capacity
charcoal (HACC) USVR” for the procedure of registration in the Ministry of Health
and Social Development of the Russian Federation as a safe raw material for
manufacture of food additive (parapharmaceutic agent, enterosorbent).
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