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UHpopmayusa o esedeHuu e delicmeue (npekpaweHuu Oelicmeus) Hacmosweeo cmaH0apma u u3me-
HeHuUll K HeMy Ha meppumopuu yKa3aHHbIX ebiuie eocyfapcme rnybnukyemes 8 ykazamessix HayuoHarbHbIX
cmaHOGapmos, usdasaembix 8 smux 2ocydapcmesax, a makke e cemu VIHmepHem Ha calimax coomeememeyio-
wWux HayuoHarsbHbIX 0p2aHos rno cmaHdapmu3ayuu.

B cnydae nepecmompa, u3meHeHus1 uiu OmMeHbl Hacmoswe20 cmaHlapma coomeemcmesyiouias
uHgopmayusa 6ydem onybniukoeaHa Ha oghuyuansHOM uHmMepHem-catime MexaocydapcmeeHHO20 cosema
o cmaHdapmusayuu, Memporsoauu U cepmugukayuu 8 kamarnoze «MexaocydapcmeeHHbie cmaHlapmbi»

CraHgaptuHdopm, opopmneHue, 2015, 2019

B Poccuinckon ®egepauymmn HacTosaWwmii ctTaHaapT He MOXET ObITb MOMHOCTBLIO UMK
4YacTUYHO BOCTPOM3BEAEH, TUPAXXMPOBAH U pacnpoCcTpaHeH B kayecTBe ouLmMansHoro
nsnanusi 6e3 paspelueHus degepansHOro areHTCTBa No TEXHUYECKOMY PerynupoBaHuio
1 METPONorMn
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BBeneHue

[laHHOoe nepecmoTpeHHoe PykoBoACTBO No ucnbiraHnio 413 (TT 413) 6bino paspaboTaHo Ans TOro, YTo-
6bl MONHOCTLIO OXapakTepu3oBaTb TOKCUYMHOCTL UCCMNEAYEMOTO Npenapara Npyu UHranALMOHHOM NOCTYMIEHUN
B TeYeHue CybXpOHUYECKOro BO3AENCTBUS NPOAOIKUTENBLHOCTLIO 90 AHEN, a Takke 06ecnednTb HaaeXHbIMU
AaHHbIMU ANS KONMYECTBEHHbIX OLIEHOK pUCKA BAbIXaHUS.

o nposeaeHua nccnegoBaHus B LIENSIX NOBbILUEHUS] KAYECTBA UCCNEAO0BAHUA U MUHUMMW3ALIUM UCTIONb-
3yeMbIX XXMBOTHbIX UCMbITATENbHON naboparopumn AormkHa ObITh pacCcMOTpeHa BCsl 4OCTYNHas MHdopmaumsi
06 uccnegyemom npenapare. MHcdopmaums, kKotopasi NTOMOXET B BbIbOpe noaxoaALmux KOHLUEHTPALMA uc-
NbITAHNA, MOXET BKNIOYATb UAEHTUYHOCTb, XUMUYECKYIO CTPYKTYPY U PM3UKO-XUMUYECKUE CBOMCTBA Uccne-
AyeMoro npenapara; pesynsrarbl No0bix in vitro unu in vivo UCnbiTaHuin TOKCUYHOCTH; Npeanonaraemoe(bie)
MCNONb30BaHUE(A) U BEPOATHOE BO3JEWCTBME HA YErNOBEKa; AOCTYMNHbIE AaHHble (Q)SAR U TOKCUKOMOru4e-
CKMEe AaHHble CTPYKTYPHO POACTBEHHLIX BELUECTB; a TAKKE AAHHbIE, MONMyYEHHbIE U3 APYIMX UCCNENO0BaHUN
NOBTOPHOro BO3AenCTBUA. ECnu B xoae uccnegoBaHus OXMAAETCA unu HabniogaeTcs HEMPOTOKCUYHOCTD,
pyKOBOAUTENb UCCNENO0BAHMS MOXET BbIOpaTh BKIIOYEHUE MOAXOASILLMX OLIEHOK, TAKUX Kak (pyHKLMOHArb-
Has HabmoaarensHas 6arapes (PHB) u uamepeHue aBUraTenbHOM akTUBHOCTU. XOTSA onpeaerneHue BpeMeHu
BO3€/CTBUSI MO OTHOLLEHUIO K KOHKPETHbIM UCCNEA0BAHUSIM MOXET ObiTb KPUTUYECKUM, BbINOSIHEHME 3TUX
ZOMNONHUTENbHbLIX MEPONPUSTUIA HE I0IDKHO HapyLLaTb OCHOBHOI NnaH UCCNeaoBaHuA.

PacTBOpbl arpeccuBHbIX UMW Pa3fpaX@ioLMX UCCNeAyeMbIX npenapaTtoB MOTryT ObiTb UCMbLITAHbI NPK
KOHLEHTpaLUMsAX, KOTOpble AaAyT XKenaeMylo cteneHb TokcuyHoctn (cM. GD 39 [3]). Mpu Bo3aencTBumM aTux
NpenaparoB Ha >KMBOTHLIX LIENEBbIE KOHLEHTPALMKU AODKHbI ObITh OCTATOMHO HU3KUMMU, YTOObI HE BbI3BaTb
3ameTHOW Gonu U gucTpecca, HO AOCTaATOYHbIMM, YTOOLI MPOANUTL KPUBYID «KOHLEHTpauus — OTBET» [0
YPOBHEI, KOTOPbIE AOCTUralOT PErynsiTOPHOM M HAYYHON LIENMW UCTLITAHUA. OTU KOHUEHTPaLUUKU AOIDKHbI ObiTh
BbiGpaHbl B MHAWBUAYANbHOM NOPAAKE, NPEANOYTUTENLHO HA OCHOBE aAeKBaTHO paspaboTaHHOro uccneao-
BaHWUA NO OnpeAeneHnto auanasoHa 03, KOTopoe AaeT MHOPMALMIO OTHOCUTENBHO KPUTUYECKOW KOHEYHOW
TOYKM, NOBOro Nopora pasapakeHns U BpemMeHu HactynneHusi. OCHOBaHue Ans BbiGOpa KOHUEHTPALMM [ 0IDK-
HO GbITb NPEAOCTAaBMEHO.

YMUpaioLLmMe XMBOTHBIE UIK XXUBOTHbIE, IBHO UCMbITbIBAOWME GONb UMM NOKA3bIBAIOWME MPUSHAKK
TSKENOrO W MPOAOIMKUTENBHOMO JUCTPECCa, AOSMHbI ObITb TYMAHHO YMEpLUBREHbI. YMUPAIOLLMX KUBOTHBIX
YUYUTLIBAIOT TAKMM e 00pa3oM, YTO U XKMBOTHbLIX, KOTOPbIE YMUPAIOT BO BPEMSA ucnbiTaHuA. Kputepun ana
NPUHATUS peLleHns 06 yMEpPLUBMEHUM YMUPAIOLUX UNKU TAXENO CTpajatomX XMBOTHBIX U peKOMeHAaLun
no pacrno3HaBaHUIO NPOrHO3UPYEMOW UNKM NPUMBIVXKaKLWENCA CMEPTHU PacCMaTpPUBAIOTCA B PYKOBOASALLEM A0-
kymeHTe OSCP 0 rymaHHbIX KOHEYHbIX TO4Kax [4].
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M E XTI OCYAAPCTUBEUHHUBGB # C TAHIOLAPT

METOAbI UCNbITAHUA NO BO3AEACTBUIO XUMUYECKOW NPOAYKLINU
HA OPITAHU3M YEJIOBEKA

CyOxpOoHMYeCKasa UHransiLlMOHHASA TOKCUYHOCTD:
90-aHeBHOE uccriegoBaHue

Methods of testing the chemicals of human hazard.
Subchronic inhalation toxicity: 90-Day study

Dara sBepenna — 2015—06—01

1 ObnacTtb NnpuMeHeHun

[aHHoe nepecmoTpeHHoe PykoBoacTeo no ucnbitanmio 413 (TT 413) Gbino paspabotaHo ans T0ro, Yto-
Obl NONHOCTLIO OXapaKkTepn3oBaTb TOKCUYHOCTb UCCNEAYEMOTO Npenaparta Npyu UHranALMOHHOM NOCTYNINEHUU
B TEYEHUE CyOXPOHUYECKOr0 BO3AENCTBUS NPOAOIKUTENLHOCTLIO 90 AHEN, a TaKkke 06ecnevnTb HageXHbIMU
JaHHbIMU ANA KONMYECTBEHHbIX OLUEHOK pucka BAbixaHus. Mpynnbl u3 10 camuos 1 10 camok rpbi3yHOB noa-
BepraioTcs 6 4 B AeHb B TeueHue 90 aHen (13 Hea) BO3AEWCTBUIO: ) UCCNeayeMOoro npenapara npu Tpex unm
Gonee ypoBHAX KOHLeHTpauuu, 6) oTUNETPOBAHHOIO BO3Ayxa (HEraTUBHLIA KOHTPONb) W/WUMKU C) pacTBOpU-
Tens (KOHTPONb pacTBopuTens). >KMBOTHbIE, Kak NpaBuno, NoABepraioTca BO3AENCTBUIO 5 AHEN B HeAenIio, HO
TaKKe AoNYCTUMO BO3AENCTBUE B TEYEHUE 7 AHEN B Heaento. CamLIOB U CAMOK UCNbLITLIBAIOT MOCTOAHHO, €CINN
M3BECTHO, YTO 0AUH non 6onee nNoABEPXKEH BO3AEHCTBMIO AAHHOTO MCCNeAyeMOro npenapara, To ocobu moryT
noasepraTbCa BO3AENCTBUIO NPU PA3MUYHBLIX YPOBHAX KOHUEHTpaUuU. OTO PYKOBOACTBO MO3BONSIET PYKOBO-
AWTENo UCCrefoBaHMA BKINOYaTL BCMOMOraTernbHble (PEBEPCUBHbIE) IPYNIbl MPOMEXKYTOUHbLIX YMEPLUBIEHUN,
6poHxoanbBeonsapHoro naesaxa (BAJT), HEBPONOrMYECKUX UCTILITAHUIA, A TAKXKE JOMONTHUTENBHBIX OLIEHOK KNu-
HWYECKO NaTosnornm u rMCToNaTonorMyeCckuX OLIEHOK ANA TOro, YTOObI NyYyLLe 0XapakTepu3oBaTb TOKCUYHOCTb
nccnegyeMoro npenapara.

Pykosogctso O3CP nepuoauyecku nepecMaTpuBalor C yYETOM AOCTMXKEHUA HAYYHO-TEXHUYECKOro
nporpecca, COOOPaKEHUI 3aLLUTbI XKMBOTHBLIX U U3BMEHEHUS1 HOPMATUBHLIX TpeboBaHuii. UcxoaHoe PykoBoa-
cTB0 413 (TG 413) no ncnbITaHMIO CyOXPOHUYECKOTO BAbIXxaHUS Gbino NpuHaTo B 1981 roay [2]. TG 413 Gbino
NepecMOTPEHO C y4ETOM COCTOSIHUA HAYKu W Ans coOmoaeHusa AEeWCTBYIOLLUX U OKMAAEMbIX HOPMATUBHbLIX
Tpe6oBaHwMii.

McecnenosaHusa CyOXpOHUHECKOW UHFANALUMOHHOW TOKCUMHOCTM B OCHOBHOM UCTIONb3YIOT A5 NONYYEHUN
PerynaTopHbIX KOHLEHTPAaLUMI ANS OLEHKW pucka paboTHMKA B YCNOBUSX CEeLManbHOCTU. Takke OHW UCMNONb-
3YIOTCA ANA OUEHKU XXUIbS YENOBEKA, TPAHCNOPTHOIO U 3KOMOMMYECKOTO PUCKOB. OTO PYKOBOACTBO AaeT Xa-
pakTepucTuky BpefiHbiM achdekTam, KOTOPbIE NPOSABNSIIOTCS MOCHE NMOBTOPHOIO EXKEAHEBHOTO UHTaNALUOHHO-
ro Bo3aenCTBUA uccrneayemoro npenapara B teuenmne 90 gHei (npubnuautensHo 10 % NpoaOMmKUTENBHOCTU
JKU3HK KPbIC). [laHHbIE, MOMYYEHHbIE U3 UCCNEL0BaHMIT CYOXPOHUYECKON UHFANSILMOHHOW TOKCUYHOCTU, MOTYT
ObITb UCNONBL30BaHbI ASt KOMMYECTBEHHLIX OLEHOK pUCKA M AN BbIGOpa KOHLIEHTPALMIA ANsi XPOHUYECKUX
uccneaosaHuin. [laHHoe PykoBOACTBO NO UCMbITAHUIO crieumarnbHbiM 06pa3oM He npefHasHa4YeHo Ans TeCTu-
poBaHuA HaHoMaTepuanos. OnpeaeneHus, UCnonb3yemblie B paMKkax AaHHOro PykoBOACTBA MO UCMLITAHMIO,
MOXHO HanTu B PykoBoacrtse 39 [3].

WsnaHune odpmumanbHoe
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2 OnucaHue metoaa

2.1 XXuBOTHbIE

2.1.1 Bbi6op BuOoB

Cneayet mcnonb30BaTh 340POBbIX MONOALIX MONOBO3PENbIX IPbI3YHOB HAaUbonee 4acTto UCNOrb3yeMbIX
nabopaTopHbIX MUHKIA. MPeanoYTUTENBHO MCMONb30BaTh KpbiC. MoryT GbITh UCMONL30BaHLI APYrUe BUABI, HO
ux npumeHeHune Tpebyet 060CHOBaHMS.

2.1.2 NogroroBka

Camku JOrmkHbl ObiTh HEpoXaBLUMMKU U HebepeMeHHbIMU. Ha aeHb oT6opa ANs 9KCNEPUMEHTA XKUBOT-
HblE AOIKHbI ObITh B BO3pacTe oT 7 40 9 Hea. [luanasoH konebaHus Maccbl Tena XMBOTHbIX AN KaXa0ro nona
He JoMmKeH npesbiwarb + 20 % OT cpegHen Macchbl Tena BCEX XXMBOTHbIX, 3a4eNCTBOBAHHbLIX B MCCNEL0Ba-
HWUW, OTAENbHO KaXgoro nona. >KMBOTHbIE OTOMPAIOTCA B CIy4anHOM Nopsiake U MapKUPYHOTCS, YTO NO3BONUT
NAEHTUPULMPOBATL KaXaoe U3 HUX, U COAepXaTcs B KNETKax B Te4YeHue 5 AHel 40 Hayana UCnbiTaHus ans
ajantaumu kK nabopaTopHbIM YCIOBUSIM.

2.1.3 YcnoBus coaepxaHus U KOPMIIeHUA

YKUBOTHBIX creayer noMeyaTe UHAMBUAYANbHLIMUA MAEHTUMKATOPaMU, ECNU BO3MOXHO, NOAKOXHBIMU
Masikamu-oTBeTYMKaMM, 4TOObI 0BnerynTb NPoUecc HabnaeHua n usbexarb NyTaHuubl. TeMmneparypa B no-
MeLLIeHNN C SKCMePUMEHTArbHbIMU XMBOTHbIMW AOMKHA COCTaBnAThb (22 + 3) °C. OTHOCUTENbHAA BNAXHOCTb
[omkHa BapbupoBatbcs Mexay 30 % u 70 %, HO 9TO MOXET ObITb HEAOCTWKUMO, €CNIU BOAA UCMONbL3YeT-
ca B KavyecTBe pacreoputens. Nepen v nocne BO3AEHCTBUS XXMBOTHbLIX, KAk MPaBUNO, CrieayeT coaepXarb
B KIMeTkax rpynrnamMu O4HOro nomna v O4HON KOHLUEHTpaLUuKn, HO KOFIMYECTBO XMBOTHbIX HA KMETKY HE AOMKHO
3aTPyAHATb HabnogeHns 3a KaXKablM >XKMBOTHLIM B KMETKE W AOMMKHO MUHUMWU3UPOBAThL BEPOATHOCTb NOTEPL
OT kaHHubanuama n 6opbObl. ECnn XXMBOTHbIE NOABEPraloTCA BO3AEWUCTBUIO TOMBKO YEPE3 HOC, UM MOXET
notpeboBaTbCA NMPUBBLIKHYTHL K OrpaHuMuuBatoleii Tpyoke. OrpaHuumsatoime Tpyobku He AOMiHbI Bbi3bIBaTb
Y JKUBOTHBIX (PU3UHECKUA UNKU TEMMEPATYPHbIA CTPECC UNU NPUBOAUTL K NOTEpe noaBuxHocTu. Cpeacrtea
MEXaHW4YeCKoro yaepxuBaHuss MOryT noBAMATb HA M3Nonoruyeckne 00bekTbl UCCNEeAO0BaHUS, KakK, Hanpu-
Mep, Temneparypa Tena (runeprepmus) uW/unum MUHYTHbIA 06bEM NErovHOW BeHTUNAuuKn. Ecnu aaHHble no-
Ka3bIBaT, YTO NOAOOHbIE UBMEHEHUS HE SIBNAIOTCA 3HAYUMBIMM, TO agantauus K OrpaHMYMBaIOLLMM TpyGKam
He ABNsAETCA He0OX0AUMON. XKUBOTHbIX, NOABEPraloLLMXCA BO3AENCTBUIO a3p030SieM Yepes BCe TENO, cneayer
coaepXatb UHOAMBUAYANbLHO HA MPOTSHXEHWW nepuoda SKCNOo3uuum, ytobbl ybepeub ux OT NPOHUKHOBEHUSI
TEeCTUPYEMOro aspo30s1a Yepes LWepCTKy NapTHEPOB Mo kneTke. MoryT ucnonb30BaTbCsi TPAAULMOHHBIE U MPO-
BEPEHHbIe nabopaTopHble AMETHI, 3@ UCKMIOYEHUEM Mepuoaa IKCMO3ULMU UCNLITLIBAEMOrO npenapara, BO
BPEMSI KOTOPOTO ANA XXMBOTHOFO HEOBX0AUMO 06EeCneYnTb HeOrpaHUUYeHHOe KONMYeCTBO NMTLEBON Boabl. Oc-
BeLLEHNE AOMKHO BbITb MCKYCCTBEHHBIM B pexxumMe 12 4 npu ceete/12 4 B TEMHOTE.

2.2 IHransiunoHHbIe KaMepbl

Mpupoaa nccnegyemoro npenapara u npeaMeT UCCneaoBaHns AOMKHbI ObiTb YYTEHbI NPU BbIGOPE UHra-
NALMOHHOW Kamepsbl. MpeanoyTuTensHON MOAENbIO BO3AENCTBUS ABNSIETCA BO3AENCTBME Yepe3 HOC (AaHHbIN
TEPMMH BKIIOYAET BO3AEHCTBUE «TOMBKO Yepes ronoBy», «TONbKO Yepe3 HOC», KTONMbKO Yepe3 MOPAOUKY»). JKC-
NO3ULIMA «TOJIbKO Yepe3 HOC», KaK NPaBuIo, NPeANOYTUTENbHA NPU UCCIIEA0BAHUSX XKUAKMX UM TBEPAbIX a3po-
30Mei, a Takke 4nsa napoB, KOTOPbIE MOTYT KOHAEHCUPOBATLCA U 00Pa30BLIBATL a3P030sb. CneunansHbie uenu
nuccnegoBsaHnst MoryT 6biTb OCTOBEPHEE AOCTUIHYTHI NPU MOAENW BO3AENUCTBUS «4epe3 BCE TENO», HO Npume-
HEHWe Takon MoAENU AOMKHO ObiTb 060CHOBAHO B OTYETE 06 uccneaoBaHun. Ytobbl o6ecneunTb aTMOCdepHyIo
CTabunbHOCTb NPU MCMONb30BaHMKN KaMepbl ANsi BO3AENCTBUS «4epe3 BCE TENO», 00LLMI «06bEeM» UCNbITYEMbIX
JKUBOTHbIX HE AOSMKEH NpeBbILWaTh 5 % oT 06bema kamepbl. MeToauka BO3AENCTBUNA KTOSNbKO YEPE3 HOC» U «Ye-
pes BCe TENOoy», a TaKkKe UX NONOXUTENbHbIE N OTpULATENbHbIE 0COBEHHOCTH oTpaXeHbl B GD 39 [3].

2.3 UccnegoBaHMe TOKCUYHOCTU

2.3.1 MNpepenbHble KOHUEHTPAUUN

B otnuume ot uccneaoBaHuii OCTPON TOKCUMHOCTM, B UCCIIEA0BaHUSIX CYOXPOHMYECKON MHFANSALNMOHHON
TOKCMYHOCTU ONPEeEneHHOro npesena KOHLUEHTpaunin He CyluecTByeT. MakCuManbHO TECTUPYEeMasn KOHLEH-
Tpauusi JOIKHA YYMTbIBATL: 1) MakCUManbHO JOCTMXKUMYIO KOHLIEHTPALMIO, 2) NPY BO3AENCTBUM HA YenoBeka
YPOBEHb, NPU KOTOPOM pa3BopaynBaeTca Hanbonee HebnaroNnPUATHBIN cLeHapuit, 3) He06xoAMMOCTL noaaep-
>KUBaTb COOTBETCTBYIOLLMI 06beM kucrnopoaa umvnm 4) coobpakeHust 0 3aLLmMTe XUBOTHbIX. B OTCYTCTBUE AaHHbIX
0 npeaenbHbIX KOHLUEHTpauuax MOXXHO UCNONb30oBaTh NMpederibHble KOHUeHTpauun ans OCTpOl7| TOKCUYHOCTH
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CornacoBaHHOMI Ha rnobansHOM YPOBHE CUCTEMBI KnaccudukaLmum u MapkMpoBku xummuyeckux sewects OOH
(TO ecTb BNNOTb 40 MakCMManbHON KOHUEHTpauuu 5 mr/n ana asposonen, 20 mr/n ana napos 1 20,000 ppm
ang rasos); cM. GD 39 [3]. Ecnu npu TeCTUpoBaHMmM ra3oB Uin BLICOKOMETYYUX CCREAYEMbIX Npenaparos (Ha-
npuMep, >aponoHWwxaloLme cpeacTBa) BO3HMKNA HEOOXOAUMOCTb NPEBLICUTL 3TU NpeAernbHbIe KOHLEHTpa-
UM, cneayert npuBectn o6ocHoBaHue. NpeaensHas KOHLEHTpaUMs A0MKHA Bbi3bIBaTb SIBHYIO UHTOKCUKALIMIO,
He NpUMBOASA K YPE3IMEPHOMY CTPECCY Y XKUBOTHBIX U HE BNIUAS HA NPOAOMHKUTENbHOCTL UX XXU3HU [4].

2.3.2 AccnepoBaHue no onpeaesieHUI0 AManasoHa go3

Mpexae Yem NpucTynuTb K OCHOBHOMY UCCIEN0BAHUIO, MOXKET BO3HUKHYTL HEOOXOAMMOCTL B onpeae-
neHuun ananasoHa KOHUeHTpauui aAns uccnegosanus. OnpegeneHue aguanasoHa KOHUEHTpaumii Ans uccne-
JoBaHuA siBnseTca 6onee NonHbIM, HEXenNu Bu3yanbHoe U3yYyeHue, NOTOMY {YTO OHO HE OrpaHU4eHo 0T6opPOM
KOHUEHTpaumini. MHdopmauusa, nonyyeHHas B pesynbrare onpeaeneHns guanasoHa KOHLEHTpauumn Ans uc-
cnefoBaHusl, MOXKET NOMO4b MPOBECTU OCHOBHOE uccneaoBaHue bonee ycnewHo. Onpeaenexdue auanasoHa
KOHLEHTPaUmMiA AN uccnegoBaHUs MOXET, HAaNpUMep, AaTb UHAOpMauUo 06 aHanNUTUYECKUX meToaax, ob
M3MEPEHUn Yactul, 06 OOHaAPY>KEHMM MEXAHU3MOB MHTOKCUKALIMM, AAHHbLIE KMMHUYECKOW NaTtornoruv u ru-
CTONAaToONoOrMmu, pacyeTbl, kakummu MoryT ObiTb koHUeHTpauun NOAEL (ypoBeHb OTCYTCTBMSI HAOniogaemMoro
BPEAHOro BO3AENCTBUS NOCNe BBEAEHUS BELLECTBA, SBMSETCS MAaKCUMAanbHOW 0301, HE Bbi3biBatoLlen 06-
Hapy>XMBaemoro BpeHoOro BO3AenCTBus Ha 300poBbe) 1 MTC (MMHUManNbHAA TOKCUYECKASA KOHLIEHTpaLms) B
OCHOBHOM uccneaoBaHun. PykoBoauTEmNb MCCea0BaHUA NO onpeaeneHuto ananasoHa KOHLUEHTPaLmii MOXET
MCNONb30BaTb ANS YCTAHOBIEHUS NOPOra pasapaXXeHus AbiXaTernbHbIX NyTen (HanpuMep, C NOMOLLbIO TMCTO-
naTonorum AbixarenbHbiX MyTEW, TECTUPOBAHUE NEroYHON (PyHKLUMOHANbLHONW NPobbl UM BpoHXOoanbLBeonsp-
HbI NaBax) HaMBbICLLYIO KOHLEHTPAaLMIO, KOTOPas HE BbI3bIBAET CTPECCA Y XXMBOTHbLIX U USBMEHEHUA Napame-
TPOB, KOTOpbIE HanboNee NOMHO XapaKTepU3yloT TOKCUYMHOCTL UCCTNIEAYEMOTO BELLECTBA.

OnpeneneHue aunanasoHa KOHLUEHTPaLUA MOXET COCTOATb U3 OAHOrO unu 6onee ypoBHEN KOHLEHTpa-
uumn. He Bonee Tpex caMLUOB M TPEX CAMOK CneAyeT NOABEPraTb BO3AENCTBUIO KAXAO0N0 YPOBHA KOHLIEHTPA-
uun. OnpeaeneHune ananasoHa KOHUEHTpaLUui JOIDKHO ANUTLCSl HE MeHee 5 AHeN, HO, Kak NpaBuIio, He 6onee
14 pHeii. OBocHOBaHUE BbIOOPA KOHUEHTPaLUUKU AN OCHOBHOIO MCCNeaoBaHUA HeOOXoAUMO OTPa3uTb B OT-
yeTe No OCHOBHOMY uccneaoBaHuio. Lienb OCHOBHOMO MCCreaoBaHNS — YCTAHOBMEHUE 3aBUCUMOCTU KKOH-
LeHTpauus — OTBET», DasupyoLMIica Ha OCHOBE Haubonee YyBCTBUTENbHbLIX NOKasarenen. Huskui ypoBeHb
KOHLEHTpauuu B ngeane He AOMMKEH Bbi3blBaTk HAbNogaemMoro Tokcudeckoro addekra, Toraa Kak BbICOKUI
YPOBEHb KOHLIEHTpaLMU JOMKEH BbI3bIBATb SBHYIO TOKCUYHOCTbL, HE MPUBOAS K UPE3MEPHOMY CTPECCY Y XM-
BOTHbIX U HE BIMAS HA NPOAOSMKUTENBbHOCTb UX XU3HU [4].

Mpu BbIGOPE YPOBHA KOHLEHTPALMU ANA ONpefenieHns quanasoHa KOHLEHTPaUUi BCA MMEIOLLASACA UH-
dopmMauus, BKMOYas faHHbIE O 3aBUCUMOCTU akTUBHOCTM Npenapara OT CTPYKTYpbl BEWeCTBa U AaHHbIE NO
CXOZHbIM XMMUKATaM, AOMmkHa BbiTk yuTeHa (cM. OBnactb npuMeHeHus). OnpeaeneHne gManasoHa KOHLEH-
Tpauuin MOXET MOATBEpPXAaTb/onpoBepratb TO, Kakue nokasaTtenu siBRsTCA Hanbonee YyBCTBUTENbHLIMM,
Hanpumep MHrMBupoBaHMe XONuUHaCcTepaskl Ans opraHodocdaros, obpasosaHue MetaremornobuHa nytem
3PUTPOLUTOTOKCUHYECKMX areHTOB, TUpeouaHble ropmoHbl (T3, T4) ans TMPeoTokcuHoB, 6enok, LDH unu Hen-
Tpodunbl B GpoHX0anbLBEONAPHOM naeaxe Ansa 6e3BpedHbIX NNoxXopacTBOPUMbIX YaCTUL, MM asposoneli ¢
nero4yHo-pasapaatoLmm AeiCTBUEM.

2.3.3 OcHOBHOe uccnegoBaHue

OcHOBHOE MccneaoBaHne CyOXPOHUYECKOW TOKCUYHOCTM, Kak MPaBuMIO, BKIIOYAET TPU YPOBHS KOHLEH-
Tpaumu, a Takke OAHOBPEMEHHO HEraTMBHEIN KOHTPOIb (BO3AYX) M/MNU KOHTPOIb PACTBOPUTENS Npu Heobxoau-
mocTu. Criegyer MCnonb3oBaTk BCE MMEHOLLMECH AaHHble, YTOObl CNOCOBCTBOBATEL BbIGOPY COOTBETCTBYIOLLMX
ypOBHE BO3AEHCTBUA, BKIOYasA pe3ynbrarbl CUCTEMHBIX MCCReA0BaHWi TOKCUYHOCTU, METABONN3M U KUHETUKY
(ocoGoe BHUMaHWe cnegyeT yaenuTs TOMY, YTOObl u3bexaTk BbICOKMX YPOBHEN KOHLEHTPaLMM, KOTOpbIE Ha-
ChILLAIOT KMHETNYECKME npouecchl). Kaxgan akcnepumeHTansHas rpynna BK4aeT rpbidyHoB u3 10 caMuoBs
1 10 camoK, KOTOpbIE NOABEPralTCsA BO3AENCTBUIO MCCNeayemMoro npenapara B Te4eHue 6 4 B AeHb 5 OHEN B
Hedenio Ha ocHoBe nepuoaa B 13 Heg (06wasn npoaomMKUTENLHOCTL NCCNEeAOBaHMSA He MeHbLue 90 aHen). XKu-
BOTHbIE€ MOTYT NOABEPraTLCA BO3AEWCTBUIO Taloke 7 AHEeN B Heaento (Hanpumep, Npu TeCTUPOBaHUN BAbIXaeMbIX
dapmaLeBTUHEeCKMX NPOAYKTOB). ECnKn N3BECTHO, YTO OAMH Non Gonee YyBCTBUTENEH K BO3AEWCTBUIO TECTUPY-
€MOro BELLEeCTBa, XMUBOTHbIE Pa3HbIX MOMOB MOTYT MOABEPraTbCA BO3AENCTBUIO PA3MUYHLIX YPOBHEN KOHLIEH-
Tpauui ¢ Lenso ONTUMU3NPOBATL 3aBUCUMOCTb «KOHLEHTPaLUs — OTBET». ECnn BO3AEWCTBUIO «TOMLKO Yepes
HOC» NnoaBeprarTca Apyrue Buabl rpbi3yHOB, MOMUMO KPbIC, TO MOXHO OTPerynupoBaTh MakcuMarnbHyo npogon-
>KUTENbHOCTL BO3AENCTBUSA C LIEMbIO MUHUMU3UPOBATbL AUCTPECC, XapakTepHbI AN AaHHOro Buaa. B cnydae,
€CNnu NPOAOIHKUTENBHOCT 9KCMO3ULIMK COCTaBNAET MeHee 6 Y/AeHb UM nNpu HeoBXoaMMOCTU WUCMONbL3YETCA
[ONrocpoyHoe (Hanpumep, 22 4/aeHb) MCcneagoBaHUe ¢ BO3AENCTBMEM «4epes BCE TENoy», crnegyeT npuee-
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ctn obocHoanue (cM. GD 39 [3]). Bo Bpemsi aKCNO3nLMM PEKOMEHAYETCA rONO4AHWE XXUBOTHBIX, ECIU TONLKO
3KCMO3ULMA He NpeBbILLaeT 6 4. Bo BpeMsi BO34eiCTBUS «4epe3 BCE TENO» XKMBOTHLIM MOXHO [1aBaTb BOAY.

BbiBpaHHbIe LeneBble KOHLEeHTpauun AOMmKHbI MAEHTUMULMPOBATL OPraHbl-MULLIEHU W NMOKa3bIBaTb YeT-
KYI0 3aBUCUMOCTb «KOHLIEHTPaLUsi — OTBETY:

- BbICOKUIM YpOBEHb KOHLUEHTpaLUK AOM¥KEH BbI3blBaTb TOKCUYECKUI 3DPEKT, HO HE NPUBOAUTD K 3aTSHK-
HbIM NPU3HaKaM WHTOKCUKaLMWU UMK NETanbHOCTU, YTO MOXET MPENATCTBOBATL NPABUILHOW OLIEHKE.

- CpeaHuii(e) ypoBeHb(HM) KOHLEHTPaLUM AOIKHEI ObITh MEXAY HU3KUM U BBICOKUM YPOBHSIMU KOHLIEH-
Tpauuu Ans rpagauun TOKCUYECKNX apdeKToB.

- Hu3kuin ypoBeHb KOHLUEHTPALMM JOIDKEH BbI3bIBaTh crnabble 3dpdekTbl nu BooOLLE He Bbi3biBaTh NPU-
3HAKOB MHTOKCUKAaLK.

2.3.4 MpomexyToYHbIe YMepPLBIeHUA

Ecnu 3annaHupoBaHbl MPOMEXYTOYHLIE YMEPLUBNEHUS, KONUYECTBO XUBOTHLIX NPU KaXKAO0M BO3AEl-
CTBUM JOIMKHO ObITb YBENUYEHO HA KONIMYECTBO, KOTOPOE AOMMKHO ObITh YMEPLLUBNEHO A0 3aBepLUEHUs uccne-
AoBaHua. AN NpUMEHEHUSA NPOMEXYTOYHbIX YMEPLUBIEHUI AOMKHO ObITb NpeaocTaBneHo 060CHOBaHuUE,
a TakKXXe OHU A O0IMKHbI ObITb NpPaBUNbHO y4YTE€Hbl B CTAaTUCTUYECKMX aHanu3ax.

2.3.5 BcnomorarernbHoe (peBepcuBHOE) uccneaoBaime

BcnomMoratensHoe (peBepcUBHOE) UCCeA0BaAHME MOXET UCNONb30BaTbLCA ANa HabnioaeHus 3a obpa-
TUMOCTbIO, CTOMKOCTLIO UMK OTAANEHHBLIMU MPOSABIIEHUSIMM WHTOKCMKALMK NOCNe 3KCNepUMEHTa B TeYEHUe
COOTBETCTBYIOLLETO BPEMeEHU, HO He Bonee 14 aHel. BecnomoratenbHble (PEBEPCUBHLIE) FPYNMbl COCTOSAT U3
10 camuoB 1 10 camok, nogBepraemblX BO3AENCTBUIO OAHOBPEMEHHO C 3KCNEPUMEHTaNbHBLIMU XXUBOTHLIMU B
OCHOBHOM uccrefoBaHun. pynnel BCNOMOratenHoro (peBepCUBHOIO) UCCNeaoBaHUsA 40MMKHbI NOABEPraTbCsl
BO3JENCTBMIO UCCMeayeMOro npenapara ¢ MakCumarnbHbiM YPOBHEM KOHLUEHTpaUuu, u npu HeobxoauMocTu
crnegyeT NpoBOAUTL OJHOBPEMEHHBIN KOHTPOMb BO3AlyXa u/unm cpeabl.

2.3.6 KOHTpOrnbHbIE XXUBOTHbIE

YKuBOTHbIE B NapannensHO HeraTUBHOM (BO3AYLLUHOM) rpynne A0SMKHbI COAEPXKaTbCA B YCNOBUAX, U EH-
TUYHbIX TEM, B KOTOPbIX COAEPXAaTCSH XXUBOTHbIE B SKCNEPUMEHTAsNbHON rpynne, 3a UCKNIOYEHNEM TOrO, YTO
OHW MOABEPralTCcA BO3AENCTBUIO OTMMLTPOBAHHOIO BO34yXa, a He uccneayemoro sewecrsa. Ecnu Boga
unu apyras cybctaHuusa UCnonb3yeTca B NPOLECCE reHepaumm uccneayemon atmocdepsl, B uccneaoBaHume
CrnegyeT BKITIOYUTL FPynny No KOHTPOIO Cpefbl BMECTO IPpynbl N0 HEraTMBHOMY (BO3AYLUHOMY) KOHTponio. Mo
BO3MOXHOCTU B KQ4YeCTBE Cpefbl CMeayeT UCMonbL30BaTh BoAy. Ecnu B kauecTse cpeabl MCMONbL3yeTcs Boaa,
KOHTPOMbHBIX XXMBOTHBIX CNEAYET NOABEPraTb BO3AENCTBUIO BO3AyXa NPU TAKOM XK€ YPOBHE OTHOCUTENbLHOW
BNa)XHOCTU, YTO U B UCCreayeMbix rpynnax. Beibop noaxoasuien cpeabl 4OMKEH ONMPaTbCA HA COOTBETCTBY-
oMM 06pa3om MOsyYEHHbIE NPeAbICTbITATENLHBIE UMM PETPOCNEKTUBHBIE AaHHbIE. ECnn TOKCUYHOCTL cpe-
bl He 06L1en3BecTHa, PYKOBOAUTENb MCCMEeA0BaHMSA MOXET PELLMTL NMPUMEHUTb U HETaTUBHbINA (BO3AYLUHbIN)
KOHTPOMb, U KOHTPOMb CPEAbl, HO 3TO KpaiHe HexxenaTtenbHo. Ecnu peTpocnekTMBHbIE aHHbIE MOKa3bIBAIoT,
YTO Cpefla HETOKCMYHA, TO B HEraTUBHbIX (BO3AYLUHBIX) KOHTPONbHbLIX FPYMMnax HET HE0OX0AUMOCTM U crieayeT
NPUMEHATL TONBLKO KOHTPOMbL cpeabl. Ecnu npeaBapurensHoe nccneaoBaHue TECTUPYEMOTO BELLEeCTBA, BBE-
OEHHOTO B Cpeay, He BbISIBMAET TOKCUYHOCTU, TO U3 3TOrO CreAyeT, YTo cpeaa B TECTUPYEMON KOHLIEHTpauum
HETOKCMYHA 1 HEOOXOAMMO BbINONHEHWNE KOHTPOMS CPeabl.

2.4 YcnoBuAa npoBeaeHUsi uccnenoBaHus

2.4.1 BBegeHUe KOHLEeHTpaLuuii

XKuBoTHbIE NoABEpraloTCA BO3AEMCTBUIO MCCNEAYEMOrO BELLIECTBA B BUAE rasa, NapoB, a3p030Ns Ui Ux
cMecu. Micenegyemoe prUsMYeckoe COCTOAHME 3aBUCUT OT (DU3UKO-XMMUYECKUX CBOMCTB TECTUPYEMOTO npe-
napara, BbIOpaHHOW KOHUEHTpaunMm u/mnm pusnyeckon popmsbl, KOTopbie Hanbonee BEPOATHO NPUCYTCTBYIOT
BO BPEMS MCMOMNb30BAaHUS UCCNEAYEMOro npenapara. 3epHUCTbIN matepuan MOXeT ObiTb NoOABEPrHyT Mexa-
HUYECKMM npoueccam, YTobbl 406uThCA TpebyeMoro rpaHynoMeTpUYEcKoro coctaea. lansHeniume npasuna
coaepxartca B GD 39 [3].

2.4.2 paHynoMeTpny4ecKuii cocTaB

Pa3mMepbl Yactuu AomkHbl BbITe ONpeaeneHbl Anst BCEX aspo3oneil U Ans NapoB, KOTOPblE MOTYT KOHAEH-
cupoBatbes B popmy asposons. Ytobkl 06ecnevnTs BO3AENCTBUE HA BCE BaXHble 00NacTn AbixarenbHbIX nyTen,
peKoMEeHAYeTCs UCMOoNbL30BaHNe aspo3orisi C MacCcoBbIM CpeqHUM aspoauHammuyeckum auametpom (MMAD) B aua-
nasoHe oT 1 40 3 MKM C reOMETPUYECKUM CTaHJAPTHLIM OTKINOHEHUeM (0g) B Auanasone ot 1,5 no 3,0 [4]. Cneayet
NPUNOXUTL AOMMKHBIE Yeunus, YToObl COGMIOCTU yKasaHHOe TpeGoBaHue; B Clly4ae, Cnu 3T0 HEBO3MOXKHO, HE0bX0-
AWMMO NMPeoCcTaBUTb SKCMNEPTHYIO OLEHKY. Hanpumep, meTannmueckue 4actuupl B BO3AYXe MOMYT ObiTb MEHbLLUEO
pasmepa, Yem CTaHAapTHbIe, a TaIKE 3aPAXKEHHbIE YacTULIbl M BONIOKHA MOTYT NPEBbLILLATL PasMep CTaHAapTHbIX.
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2.4.3 MpuroToBneHue nccrieqyemMoro BelwecTea B cpege

B upeane tectupyembiii npenapar crneayeT UCMbITLIBATL 6€3 ucnonb3oBaHus cpeabl. Cpeay Heobxo-
AWMO MCNOMb30BaTh Al CO34aHUA COOTBETCTBYIOLLEN KOHLEHTpauMn uccneqyemMoro Bellectsa U pasmepa
yacTul, npuM 9TOM NpeanoyTeHWe oTaaeTcs Boae. Ecnu uccneayemMblt npenapar pacTBOpeH B cpeae, ero
CTabunbHOCTb A0MKHA ObITh YCTAHOBIEHA.

2.5 KOHTpOnb yCcnoBuii 3KCNO3ULIMK

2.5.1 BosaywHble NOTOKU B Kamepe

[MoTok BO3ayxa, NPOXOAALLUMIA Yepes Kamepy BO3AENCTBUS, AOIMKEH TLLATENbHO KOHTPONMMPOBATLCA, He-
NpepbIBHO M3MEPATLCH U PEFUCTPUPOBATLCA, MO KPaHENH Mepe eXXeYacHO B TEYEHME KaXKAO0r0 BO3AENCTBUS.
MOHUTOPUHT B peanbHOM BPEMEHUN KOHLEHTPpaUUK cpeabl UCMbITAHUSA (UM BPEMEHHON CTabunNLHOCTH) npea-
cTaBnseT co60oi NONHOE N3MePEeHNe BCEX AMHAMUYECKUX NapaMeTpoB M NPeAoCTaBnsieT KOCBEHHbIE CPeACTBa
KOHTPONA BCEX COOTBETCTBYIOLUMX AUHAMUYECKMX NapamMeTpoB MHranauuu. Ecnu KoHUEHTpauua uamepseTca
B PEXMME peanbHOro BPeMeHU, 4acToTa USMEPEHUSA BO3AYLUHLIX NMOTOKOB MOXET ObiTb CBEAEHA K OgHOMY
€OVUHUYHOMY M3MEPEHUIO BO3AENCTBUA B AeHb. Ocoboe BHMMaHue cneayeT yaenutb, YToObl nsbexars BO3-
BPATHOrO AbIXaHUs B Kamepax TONbKo Yyepes Hoc. KoHueHTpauus kucrnopoaa AormkHa ObiTb He MeHee 19 %,
a KOHLIeHTpaLuus Yrnekucnoro rasa He AomkHa npesbiwatb 1 %. Ecnu ecTb 0CHOBaHWA nonaratb, YTO JaHHasn
HOpMa He MOXeT BbiTb COBnogeHa, KOHLEHTPaLMM KUCRnopoaa U YIMeKUCnoro ra3a JomkHbl ObiTb U3MEPEHBI.
Ecnu usmepeHus B NepBbIil AEHL BO3AEHCTBUA NOKA3LIBAIOT, YTO KOHLEHTPALMSA 3TUX ra30B HA Haanexallem
YPOBHE, HUKaKue AONONHUTENbHbIE U3MEPEHUs He TpebyloTcs.

2.5.2 TemnepaTtypa U OTHOCUTESIbHAA BNAXHOCTbL B Kamepe

TeMnepartypa B kamepe AorkHa coctaBnsTh (22 + 3) °C. OTHOCUTENLHYIO BNAXHOCTb B AbIXaTeNbHOW
30HE XXMBOTHbIX NPU BO3AEWCTBUSIX U «HEPE3 HOCY, U «4epe3 BCE TENO» CreayeT NPoBepATb NOCTOAHHO U hUK-
CMPOBATbL KaXAblil Yac B TEYEHWEe BCETO BPEMEHM 9KCNO3ULMW, E€CMU 3TO BO3MOXHO. OTHOCUTENbHASA BRAX-
HOCTb AOmkHa npeanoyvTuTensHo coctaenaTb 30 % — 70 %, HO B onpeaeneHHbIX criyyasx (Hanpumep, npu
TECTUPOBaHWM NpenapaTa Ha BOAHON OCHOBE) JaHHbLIN YPOBEHb MOXET ObITb HENPUMEHUM UNK HE U3MEpPAEM
BCMNeACTBME B3aUMOBNUSAHUA UCCNEAYEMOTO Npenaparta u MeTo4a UCCneoBaHus.

2.5.3 Uccnepayemoe BewecTBO: HOMUHANbHAA KOHLIEHTpaLUA

Mo BO3MOXHOCTM crnefyeT HabnoaaTe U PUKCUPOBATL HOMUHATNBHYIO KOHLIEHTPALUWIO NPU 3KCMO3ULUK
B KneTke. HoMWHanbHaa KOHUEHTpauuss — 9TO Macca CreHepUMpOBaHHOMO UCMbLITLIBAEMOrO BELLECTBA, pas-
6aBneHHas 06LwmM 06beMOM BO3AYXa, NPOXOASLLEr0 YEPE3 UHFANALMOHHYIO CUCTEMY Kamepbl. HOMUHanbHas
KOHLUEHTpaLusA He UCMOonb3yeTcs MPU ONUCAHWMKN 3KCMO3ULIMN HA ¥MBOTHLIX, HO CpPaBHEHWE HOMWHANbHOW U
haKTUYECKOM KOHLEHTPaLUMU NO3BONNUT CyauTb 06 3pheKTUBHOCTU reHepaTopa B UCTIbITATENbHON CUCTEME U
NO3BONUT BOBPEMS BbISIBUTb MPOGEMBI B HEM.

2.5.4 Uccnepyemoe BewwecTBO: (pakTMyeCKasi KOHLeHTpPauusa

dakTuyeckas KOHUEHTpaumMsa — 3TO KOHLEHTpauusi uccneayemoro npenapara B 30He AbIXaHUSA XMBOT-
HbIX B MHIansALUMOHHON kamepe. PakTUIecKue KOHLEHTpaLMKU MOTyT ObiTb NONyYeHbl CneumanbHbIMUM MeToaa-
MK (HanpuMep, METOAO0M HENOCPEACTBEHHOTO BbIOOPA, aACOPOLIMOHHBIM METOIOM UIU METOAOM XUMUYECKOW
peakTUBHOCTU U NOCNEAYIOLMM aHanNM30M) UK HecneumanbHbLIMU METOA4AMM, HanpuMep rpaBMMETPUYE CKUIA
KanenbHbIi aHanu3. cnonb3oBaHWe rpaBUMETPUYECKONO aHan1M3a AOMyCTUMO TOMbKO ANSA OAHOKOMMNOHEHT-
HbIX NOPOLLKOOOPA3HLIX BELLECTB B a3P030SIbHOI YNAKOBKE UIN ANA XUAKUX a3p030riei C HU3KOW NETY4eCTbio
M JOMKHO ObITb NOAKPENNEHO NPEeABAPUTENIbHO MOJYYEHHbIMU COOTBETCTBYIOLUMMU CRELManbHLIMU Xapak-
Tepuctukamu uccnegyemoro npenapara. KoHueHTpawumio aapo3ons ¢ MHOrOKOMMNOHEHTHOrO NOPOLLIKA MOXHO
TaKKe onpeaenuTb C NOMOLLbIO METOAA IPAaBUMETPUYECKOTO aHanusa. B sTom criyyae notpebyioTca AaHHble
aHanusa, NoATBePXaaloLne, YTO COCTaB a3po30Ns-BELLECTBA CXOXK C COCTaBOM UCXOAHOro matepuana. Ecnu
noao6Hasi tHPopMaLUa He MMEETCs, MOXKET NOTPeObOBaTLCA MOBTOPHbLIN aHanu3 uccneayeMoro BeLwecTsa
(B uaeane, B BO34YLUHOM COCTOSIHMM) B OMNpeAerneHHble BPEeMEHHbIE UHTEPBAarbl B TEHEHUE BCEro UCCneao-
BaHusl. [lna aspo30nen, KOTopbie MOTyT UCNApPATLCA UK CyONMMMUPOBATLCS, CrieyeT yKasaThb, Y4To Bce dhasbl
cpeabl Obinn uccneaoBaHbl BbIGPaHHLIM METOAOM.

Heo6x0aMmo no BO3MOXXHOCTU UCMONbL30BAaTh OIMH M TOT XXE NMpenapar Ans TeCTUPOBaHUA; uccneaye-
MbIii 0Opasel 4OMKEH XPaHUTLCA B YCNOBUAX, KOTOPbIE MO3BONAT COXPAHUTb €ro CTENeHb YUNCTOTbI, OAHOPOA-
HOCTb U cTabunbHOCTL. Mepea Hauanom uccnegoBaHus HeobxoAUMO pacnonaratb ONMMCAHWEM npenapara,
BKITIOYAA €ro CTeneHb YMCTOTbl U, ECNKU 3TO TEXHUYECKU BO3MOXHO, €ro 0003Ha4YeHue 1 KONUYeCTBO BbiSIB-
JIEHHLIX B HEM MPUMECEN U 3arpsas3HSIOWMX BELWECTB. Takue CBeeHUs1 MOXKHO HArnsgHO NoKasatb ¢ NOMO-
LBIO CNEAYIOLUMX, HO HE OrPaHNYMBAACE UMK, AaHHbLIX: BPEMs yAepXXaHWs U OTHOCUTENbHAan BENUYUHA Nuka,
MOMNEKynsipHasA Macca, Nony4YeHHass MeToA0M MAacC-CMeKTPOCKONUM Unu razoxpoMarorpadum, unu apyrue
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nofcyeTbl. XOTs onpeAeneHme TecToBbix 06pasLoB HE BXOAWUT B 06513aHHOCTM UCnbITaTenbHON naboparopuu,
BO3MOXHO, LienecoobpasHo NOATBEPANTL COHCOPCKME XapakTepuUCTUKK, No KpaHen Mepe B OrpaHUY4eHHOM
BuAe (Hanpumep, LUBET, husndeckas npupoga uT. a.).

BosgencTaytoLLyto aTMocdepy cneayer noaaepkuBarb B HEM3SMEHHOM COCTOSIHUMW, HACKONbKO 9TO BO3-
MOXHO. MpubBop ANsi KOHTPONS B pPeanbHOM BPEMEHU, TaKON Kak POTOMETPUYECKMI CHETUUK ANsT a9PO030Sb-
HbIX YacTUL, ANnA aspo3onei unu obwmin rnapokapboHHbIA aHanu3aTop ANs NapoB, MOXET UCMNOMb30BaTLCA
Ans nokasarens ctabunbHOCTH YCNOBUI 9KCNO3ULMK. PaKTUHECKYIO KOHLEHTPALIMIO B KAMEpe creayer usme-
PATb HE MEeHee TpeX pa3 B KaXabli AeHb 9KCMO3ULIMKN HA KAXXAOM YPOBHE 3KCno3nuuu. Ecnu 3To HEBO3MOXHO
BCNEACTBME OrPaHUYEHHbIX BO3AYLLUHbIX NOTOKOB UMW HWU3KOM KOHLEHTPaUuu, 3a BCE Bpems nepuoaa 3Kcno-
3uumMmn gonyckaercst oToop oaHou npobbl. B naeane stot obpasew cnegyet 6patb B TeYeHUe BCEro nepuoaa
akcnosuyun. OBpasLbl KOHLEHTpauun Ans KaXKa0n KaMepbl HE AOMKHbI OTKIIOHATBLCA OT CpeaHe KOHUeHTpa-
uun 6onee 4em Ha + 10 % AnA ra3os u napos unu + 20 % 4nA XMAKMX U TBEpAbIX aspo3onen. Bpemsa ana
JOCTWXEHWUA PABHOBECHOIO COCTOSHUA U nepexoaa k pacnagy (f 95) Hy>XHO usameputb U sadpukcuposarb. Mle-
puoa BO3AENCTBUSI OXBATLIBAET BPEMS reHepaummn uccnegyemMmoro sewecrsa. lNpu aToM yuntbiBaeTcs Bpems,
HeobxoaMmoe Ans JOCTVDKEHMS] PABHOBECHOTO COCTOAHUSA B kamepe (f 95) n nepexoaa k pacnaagy. MHCTpykums
no pacuety t 95 cogepxutca B GD 39 [3].

[Ana cnoxHblx CMEeCcen u3 rasos/napos M al3posonei kaxaaa dasa MOXET AEMOHCTPUPOBATb pa3Hoe
noBeAeHne B HransiuMoHHOW kamepe. o 3Toi npuynHe Ans Kaxaon ¢asel (ras/nap unu aspo3onb) cneayer
BbIOpaTh MO MEHbLUEN MEpPe OAHY MHAUKATOPHYIO CyOCTaHUMIO (aHanNWT), Kak NpaBuo, OCHOBHYIO aKkTUBHYIO B
nekapcTeeHHoON hopme nccriegyemoro npenapara. Koraga rectupyeMblin npenapar gBnseTca CMechlo (Hanpu-
Mep, NO COCTaBy), aHANUTUYECKAs KOHLIEHTpaLUuUs A0mkHa ObiTb ONucaHa Ans obLero coctaBa U He TONbKO
AN aKkTUBHOTO UHIrpPeaMeHTa unmM KOMNoHeHTa (BeLecTBa, onpeaensemoro npu aHanuae). [JononHuTenbHas
nHdopmauums o hakTUYECKON KOHUEHTpauun cogepxutces B GD 39 [3].

2.5.5 Uccnegyemoe BelwecTBO: rPaHYNIOMeTPUYECKUIA cOoCcTaB

lpaHynoMmeTpuyeckuit cocTaB aspo3onen criefyet onpeaensTb He pexe YeM pas B Heaeno ANA Kax-
[0r0 YPOBHS KOHLEHTpALMKU NMYTEM UCNOMNBL30BaHNA KACKagHOro UMNAKTopa Unu anstepHaTuBHOro npubopa,
HanpuMep aspoauHaMuyeckoro crnekTpomeTpa (APS). Ecnu yaactcsa nokasarb paBHO3HA4YHOCTb pe3ynbraTos,
NOMyYEHHbIX KaCKaAHbIM MMMNAKTOPOM W anbTepHaTUBHbIM NPUOOPOM, TO AOMYCKAETCA UCNONb3OBAHME alb-
TEepHaTUBHOrO Npubopa B UCCNEROBAHUN.

Bropoe ycTporcTBO, TAKOE Kak rpaBUMETPUYECKUIn PUNBTP UK UMNUHAXKep/obpa3oBarenb ra3oBbix ny-
3bIpbKOB, CeayeT UCNonbL30BaTh NapannensHO OCHOBHOMY MHCTPYMEHTY Ans noaTeepkaeHus apdeKkTuBHO-
cTu ero paboTbl. MaccoBas KOHLEHTpaLUWsA, NONyYEHHAas rpaHyNnOMETPUYECKUM aHArNM30M, AOMKHA HAX0AUTb-
€A B pasyMHbIX Npeaenax MaccoBOW KOHLEHTpauuu, NONy4YEeHHON B pesynbrate aHanu3a pabotbl (punsTpos
(cm. GD 39 [3]). Ecnu yaacTca nokasatb paBHO3HAYHOCTb PE3yrbTaToB AfA BCEX KOHLEHTPaLMMi, TECTUPYEMbBIX
Ha paHHeM 3Tane MCCNeAoBaHus, NPOBEAEHMS JanbHENLLMX NOATBEPXAalOLLUMX U3MEPEHUI MOXHO n3bexaTb.
M3 cooBparkeHuit 3a60Tbl O XXUBOTHbIX M3MEPEHUA CMEeAYET NPOBOAUTb TakuM 06pasoM, YTOObI MUHUMU3UPO-
BaTb NONyYeHne HeyGeauTenbHbIX AaHHBIX, YTO MOXET NPUBECTU K MOBTOPHOMY UCCNEAOBAHUIO.

OnpegeneHue pasMepoB YacTuL CreayeT BbINOMHUTL AMs NapoB, €CNW €CTb Niobas BEPOATHOCTb, YTO
KOHZEeHcauus napoB BeAeT K 00pa3oBaHUI0 aspo30nsi UK E€CMU YaCcTULbl 0OHapyXXeHbl B aTMocdepe napos
C NOTEHLManomMm CMeLlaHHbIX has.

3 HabnropgeHus

KrnuHuyeckne HabnoaeHus 3a >XMBOTHLIMU CrEAYeT NPOBOAUTL 10, BO BPEMS 1 NOCHe nepuoga aKcno-
3uyumn. bonee yactble HabnogeHUs MOryT NoTpeboBaTbCA B 3aBUCMMOCTH OT PeakLUm >KMBOTHBIX BO BPEMS
akcnosuuumn. Ecnu Habnogexnns 3a XKMBOTHBIMU 3aTPYAHEHBI M3-3a UCMOSb30BaHUS CaepXuBaroLLmnx Tpy6ok,
MM0XOro OCBELLEHNS B KaMepax Ansi BO3AEWUCTBUS Yepes BCE TENO NN HENPO3PadHOI aTMOCdepbl, XKUBOTHbIX
cneayerT TLaTenbHO OCMaTpUBaTh NOCNe akeno3uuun. HabnogeHns HakaHyHe 3KCno3uuum MoryT 3admKCmpo-
BaTb PEBEPCUBHOCTb UMM 0OOCTPEHNE TOKCUYECKNX IPAEKTOB.

Bce HabnioaeHns OUKCUPYIOTCS OTAENbHO MO KaXAoMY XXUBOTHOMY. Koraa MBOTHBIX YMEPLUBIAIOT U3
rYMaHHbIX COOBPaXKeHWIi UM HAXOAST MEPTBbIMU, BPEMSI CMEPTU CreayeT 3adMKCUPOBATh Kak MOXXHO TOUHEE.

HabnioaeHus B knetke J0MmkHbI PUKCUPOBATL M3MEHEHUS HA KOXKE W LLEePCTH, Fnasax u Cnm3ncTbix 060-
noyKax, a TaKke B AblXaTenbHON U KPOBEHOCHON CUCTEMAX, U3MEHEHMUsI B HEPBHOW CUCTEME, a TaKKe coMaTo-
MOTOPHOI aKTUBHOCTW W B NOBEAEHUMU. [10 BO3MOXHOCTU CrieyeT OTMEYaTb pasnnuus Mexay nokanbHbIMU U
OCTaBLUMMUCH CUCTEMHBbIMU 3dhdhekTamu. BHUMaHue cneayeTt HanpaBuTL Ha HAabMIOAEHNS 3@ TPEMOPOM, KOH-
BYNbLCUSIMU, CIIIOHOOTAENEHUEM, Anapeen, anaTuen, CHOM U KOMOW. N3mepeHune pekTanbHOW Temneparypsl
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NO3BONUT YAOCTOBEPUTLCS B pedneKTOPHOM 6pagMnHO? UM runo/runepTrepmMun, CBA3aHHON C BO3€ICTBUEM
BELUeCcTBa UNu 00e3aBWKEHHOCTbIO. [JoNonHUTENbHbIE HAONIOAEHUA, HanpuMep 3a KMHETUKOW, OMOMOHUTO-
PUHIOM, NErovHbIMU (PYHKUMAMK, peTeHumein cnabo pacTBOPUMBIX MarepuanoB, KOTOPbIE HaKaniusBaloTca
B NMEroYHbIX TKAHSAX, 3a NOBEAEHYECKUMU U3MEHEHUSIMU, MOTYT ObITb BKIIOYEHbI B MPOTOKOS UCCNEA0BaHUS.

3.1 Macchl Tena

MHauBmayanbHble Macchbl XXKMBOTHOTO AOMKHbI ObITb 3anucaHbl HE3aA40NrO A0 NEPBOr0 BO3AEWCTBUSA
(0 aeHb), B AanbHeLWEM ABaXabl eXxeHegenbHO (HanpuMep, No NATHULAM U NMOHeAEeNbHMKaMm, YTobbl npoae-
MOHCTPUpPOBaTb BOCCTAHOBNEHUE B T€4EHUE BbIXOAHbIX NMPU OTCYTCTBUMN BO3,£|el7ICTBVIFI unn B BPEMEHHOM WH-
TepBarne, NO3BONSAIOLLEM OLEHUTb CUCTEMATUYECKYIO TOKCUYHOCTL) U B MOMEHT CMEPTU Unu aBTaHasuu. Mpu
OTCYTCTBUM aPPeKTa B TEYEHUE MepPBbIX 4 Hel, AnA OCTaBLUENCA 4YaCTU UCCNEeA0BaHUSA MacCy Terna MOXHO
3MEepATb exeHeaenbHo. BenomoratenbHbIX (PEBEPCUBHBIX) XUBOTHBLIX (MPU UCMNONbL30BaHUK) CrieayeT npo-
J0mKaTh B3BELLUMBATL €XEHeAenbHO B TeYeHne nepuoda BocctaHoBneHus. MNMpu 3aBepLieHun nccneaoBaHus
BCE XKMBOTHbIE JOMKHbI ObITb B3BELLUEHbI HE3A40MT0 A0 YMEPLUBIEHUSA, YTOObLI 06ecnevnTb 0ObEKTUBHLIE pac-
CUMTaHHbIE COOTHOLLIEHWUS OpraHa K macce Tena.

3.2 MNoTpebneHue NnuWK U BOAbI

O6beM noTpebnsseMon NULLK CrieayeT U3MepsTh exeHeaensHo. Takke o6bem noTpebnsaemMoii Boagbl Mo-
>KeT ObITb U3MEpPEH.

4 KnuHuyeckas natororus

OnpegeneHue KNUHUYECKMX NaTONOMMI JOMMKHO ObITh BLINOSIHEHO ANA BCEX XXUBOTHLIX, BKIIOYAS XKK-
BOTHbIX B KOHTPOJIbHbIX M BCIOMOraTernbHbIX (PEBEPCUBHBIX) rpymnnax, koraa oHu yMmepLysneHsl. BpemeHnHoun
MHTepBan Mexay OKOHYaHWeM BO34eNCTBMSA U COOPOM KPOBU AOMKEH ObITb 3apukcupoBaH, 0COOGEHHO Korga
BOCCTaAHOBMIEHNE OPraHOB-MULLIEHUI NPOMCX0ANUT ObICTPO. B3siTue npo6 nocne oKOHYaHWUSA KCMO3ULIUKU YKa-
3aHO Ans Tex napaMeTpoB C KOPOTKMM nepuoaoM rnonypacnaga nnasmel (Hanpumep, COHb, CHE, MetHDb).

B Tabnuue 1 npueeaeHbl napaMeTpbl KMTMHUYECKON NATONOMMK, UCCNEeA0BaHME KOTOPbLIX, KaK NPaBuno,
Tpebyerca BO BCEX TOKCMYECKUX UCMbITAHUAX. AHANM3 MOoYM B OOLLENPUHATON NpakTUKE He ABnseTcA 06s-
3aTenbHbIM, HO OH MOXET ObITb BbIMOMHEH, ECMN 3TO MOXET OblTb MONE3HbLIM B LIENsIX Npeanonaraemon nnu
HabnioaaeMon TOKCUYHOCTU. PykoBOAMTENb UCCNEAOBaHMS MOXET BblOpaTh ANS OLEHKU AONOSIHUTENbHbIE
napameTpbl, YTOObI 6oMee NOMHO OXapakTepU3oBaTb TOKCUYHOCTL UCCIIEAYEMOrO BELLECTBA (Hanpumep, Xo-
nucTepasa, nunuabl, FTOPMOHbI, KUCNOTHO-LLENOYHON BanaHc, MeTreMarnobuH unu Tenbua XanHua, KpeaTuH-
KMHasa, MuenonaHo/apuTpoungHoe COOTHOLLEHUE, TPONOHUHbI, rasbl B apTepuanbHOM KpOBM, nakTataeruapo-
reHasa, copoutaernaporeHasa, rnyramar gernjporeHasa u raMmma ryramun TpaHcnentuaasa).

Ta6nuya 1— lMapaMeTpbl B CTaHAAPTHO! KMMHUYECKON naTtonorumn

Mapametp UccneposaHue
lematonorus

MoAacyeT spuTpoLmMTOB MoacyeT obLuero konuyecTsa NelkoLMToB
KoHueHTpauus remornobuHa Mopacyet anddepeHLUpoBaHHbIX NERKOLUTOB
CpeaHuid 3puTpoLUTapHbIA reMornobuH Mopcyet TpomboLuToB
CpeaHee reMaTokpuMTHOE YnCno MoTeHuywan ceepThiBaHUA (BLIGpaTh OAHO):
KoHueHTpaLusa cpeaHero aputpoyuTapHoro remornobuna | MpotpombupoBaHHoe Bpemsi
PeTukynoumThl Bpems HenonHoro TpoMGonnacTuHa

KnuHuyeckasa buoxmmums

[mioko3a* AnaHuHaMuHoTpaHcdepasa
O6LLuit xonecTepuH AcnapTraT-amuHoTpaHcdepasa
Tpurnuuepmnasl LLlenovnas docdarasa

A30T MOYEBUHEI KPOBM Kanui

O6Lwuit Gunnpy6uH Hatpui

KpeaTuhuH Kanbumia

O6wuii 6enok ®docgop

AnsbymuH Xnopua

mobynuH
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OkoHYaHue mabnuupi 1

MNapametp WUccnepgosaHue

AHanua mouu (pakynsratuBHO)

BHewHWi BUA (UBET U MYTHOCTb) O6umin Genok
Macca [ntokosa

YaenbHbIi BEC U OCMOTUYECKOE flaBreHune KpoBb/KNEeTKN KpoBU
pH

* Tak kak nepuoa ANUTeNbHOro roriofjlaHns MOXET NPUBECTU K USMEHEHMIO B U3MEPEHUSIX MTIIOKO3bl Y 3KCNepuMeH-
TanbHbIX XXUBOTHLIX MO CPABHEHUIO C XXMBOTHLIMU KOHTPOMBHOA rpynrbl, PYKOBOAMUTENb UCCIEAO0BaHUSA [OIMKEH onpe-
AenuTb, uenecoobpasHo Ny nofBepraTb XXUBOTHLIX ronogdy. Ecnn ucnonb3yetcs ronogaHue, ero AnUTeNbHOCTb 40MKHA
ObITb HagNexaLen AN UCNonb3yemblX BUAOB; AN KPbIC 3TO MOXET bbb 16 4 (HouHOe ronogaHue). MccnegosaHue
FMOKO3HOrO ronoAaHUa MOXeT ObiThb BLIMOMHEHO MOCEe HOYHOMO FONoAAaHUs Ha NPOTSHXKEHUN NocneaHel 3KCno3uLUoH-
HOW HeAenun UNKU Nocne HOYHOro roNoAaHnsa Nepes BCKpbITUEM (B NMOCNEAHEM cryYae BMECTE C APYrMMU KNUHUYECKUMU
NaToNoOrM4ecKUMU napameTpamm).

Ecnu eCcTb NpU3HaKy, YTO HWXKHUIA AbIXaTenbHbIA TPAKT (HAanpumep, anbBeosnbl) ABNAETCA NePBUYHLIM
o4aroM AenOHMPOBaHUA U COXPAHEHUS, TO OPOHXOanNbBEONSPHBLINA naBax (BAL) MOXeT ObiTb NpeanovTUTENb-
HbIM METOAOM BbliOOpa NapamMeTpoB KONMMYECTBEHHOIO aHanu3a, rmnoTeTMYECKU OCHOBAHHbIX Ha «403a — ach-
hekT» U choKyCMpOBaHHLIX HA anbBEONUTE, NyNbMOHANLHOM BOCcnaneHuu u pocgonunuaax. 3To NO3BoNAET
COOTBETCTBYIOLLUM 00pa3oM uccrnefoBaTb anbBEONSAPHbIE MOBPEXAEHUS, BbI3BAHHLIE U3MEHEHMEM A03bl U
nepuoaa Bo3aencTena npenapara. 310 40NYCKAET U3MEHEHUs1 03MPOBOK M BblAepXKek ANSA Hagnexawuero us-
MEepEeHUs anbBeONAPHbIX NoBpexaeHuin. dniona BAL MOXeET ObITb NPOAHANU3UPOBaH Ha NpeaMeT obLwero u
aundbdepeHUUpoBaHHOrO NOACUETA NEMKOLMTOB, 00Lero 6enka u nakratgeruaporeHassl. pyrue napamerpei,
KOTOpble MOTYT ObITb Y4YTEHbI, YKa3blBAIOT HA NU30COMHbIE MOBpexaeHus, hochonunuabl, pubpossl U pas-
ApaXXeHue unu annerpuyeckoe BocnaneHue, KOTopblie MOMyT BKMIOYaTb onpeaesieHns NPpoBOCNanuTENbHOro
LMTOKMHE3a/xeMOKnHe3a. Mamepenus BAL, kak npaBuno, 4ONOSHAT AAaHHbIE rMCTONATONOrMYECKUX Uccne-
[OBaHWUN, HO HE 3aMEHSAIOT uX. PYKOBOACTBO NO NPOBEAEHUIO NErOYHOro napaxa MoXxHo Hantu B GD 39 [3].

4.1 OpTanbMONOrnyeckun oCMoTp

[ns BCex >KMBOTHbIX 40 BBEAEHUS NCCEAYEMOrO BELLEeCTBA U AN BCeX rpynn, NOABEPrLLMXCA BbICOKON
KOHLIEHTPaLMN 1 KOHTPOMBLHOW MPK 3aBepLUeHUM UCMbITaHUS, AOMMKHLI MPOBOAUTLCA OdTanNbLMONOrn4eckue
nccnegoBaHus rnasHoro gHa, pedpakyMoHHON Cpeabl, Paay>KKM, KOHbIOHKTUBBI, UCTONb3ya ohTanbMOoCcKon
UNU aHanorudHoe ycTponcTeo. [pu oBHapyXeHUM U3MEHEHUIA B rf1a3ax BCE XXMBOTHbIE APYIUX rPynn AOMKHbI
ObITb 06CNeaoBaHbI, BKMOYAss BCNOMOraTenbHYI0 (PEBEPCUBHYIO) TPYNMYy.

5 Makpockonuueckasi naTornorusi U macca opraHoB

Bce akcnepumeHTarnbHbIE XUBOTHbIE, BKIOYAA TeX, KOTOpble MOrMbnu BO BPEMsi UCCNEeAOBaHUSA UMK
GbInK U3BATBI U3 UCCNIEAOBAHUA NO COOOPaAXKEHUAM 3a00Tbl O XUBOTHbIX, AOMKHbI ObITb NOABEPrHYTHI MOJIHO-
My 06eCKPOBNUBAHUIO (ECMMN BBIMOIHUMO) M MOMHOMY BCKPLITUIO. [INs KAXA0r0 XXUBOTHOIO crieayeT 3adukcy-
poBaTb BPEMS MEXAYy OKOHYaHWEeM NOCnegHen 9KCMo3uuuu u ero ymepLusrneHmem. Ecnm HeBO3MOXHO npo-
BECTMW BCKPbITUE Cpady nocne obHapyxeHust NornbLuero >XMBOTHOIO, €ro cneayet 0xnaguTb (He 3aMOpO3nTh)
npu Temneparype 40CTaTo4HO HU3KOM, YTOObI MUHMMU3MPOBATL pacnaj TkaHen. BekpbiTue cnegyet npoBecTu
Kak MOXHO CKOpee, Kak NnpaBurio, B TE4EHUE OAHOro-ABYX AHEW. Bce 3Haunmble naTtonornyeckne usMeHeHns
Heobxo0auMo 3apUKCUPOBATL NO KAXKOOMY XXUBOTHOMY, obpalyas 0coboe BHUMaHWE Ha U3MEHEHUS B Ablxa-
TEnNbHbIX NYTAX.

B Tabnuue 2 npuBeaeHbl opraHbl U TKAHWU, KOTOPbIE CrieAyeT COXPaHUTb B COOTBETCTBYIOLLEIH NuTaTens-
HOI cpeae BO BPEMS MOSHOIO BCKPLITUS AN rMMCTOMATONOrMYeCcKoro uccnegoBanuns. CoxpaHeHme (ynomsiHy-
TbIX) OPraHoB U TKaHen U MbbixX Apyrux OpraHoB OCYLLECTBMASETCHA MO PELLEeHU0 PyKOBOAMTENS UccneaoBa-
HUsA. OpraHbl, Ha3BaHWA KOTOPbIX BbIAENEHbI XUPHbLIM LUPUATOM, CredyeT UCCeYb U B3BECUTL BO BMAXKHOM
COCTOSIHUM KaK MOXHO CKOpEee Nocrne BCKPbITUSA, YTOObl n3bexarb BblCbiXxaHus. LUMTOBMAHYIO Xene3dy u anu-
ANAMMUCHI CredyeT B3BELUMBATL TOMbKO MO HEODX0AMMOCTH, TaK Kak uccedeHne aptedakTtoB MOXET 3aTpya-
HWTb MMCTOMATOMNOMMYeCcKoe nccrneaosaHme. TkaHu u opradel crnedyer 3acdukcuposatb B 10%-HOM pacTBope
dopmManuHa unu Apyroro COOTBETCTBYIOLLETO hukcaTopa Kak MOXHO CKOpee Mocne BCKPbITUSI, HO HE MEHee
yeMm 3a 24—48 4 0 UCCEYEHUS, B 3aBUCMMOCTM OT UCMONbL3YEMOTO ¢hukcaTopa.
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Tabnuuya 2— OpraHel U TKaHW, KOHCEPBUpPYEMbIE B X0 € MakpOCKOMU4ECKOW ayToncuu

HaanoyeyHuku

AopTa

KOCTHBIA MO3r (M/unu cBeXuiA NyHKTAT)

Mosr (Bkntovan pasgensl rofloBHOMO Mo3ra, MO3Xe4oK U1
KOCTHBIA MO3r/MOCT)

Cnenas kuwka

ToncTas KuLwka

[OBeHagLaTunepcTHas KuLKa

[MpupaTkn Anukal

[Mnasa (ceTyaTtka, 3pUTENbHLIA HEPB) U BEKU]

Befpo v koneHHas Yalledka

XKenyHbli Ny3blpb (NpW Hanu4um)

[FapaepoBbl xeneswl]

Cepaue

MoAB3AOLIHAS KULLKA

ToHKas KuLlka

Mouku

[Cres3Hble Xenesbl (4ONONHUTENbHbIA rMasHoi)]

[opTaHb (3 ypoBHs, BKItoYas OCHOBY HaAropTaHHWKa)
MeyeHb

Ilerkoe (Bce Jonu OAHOro YPOBHSA, BKMOYaA rMaBHble
OpoHxM)

IumdaTnyeckmne yanbl U3 oBrnacTi KOpHs Nerkoro, cneum-
aneHO AN MMoX0o pacTBOPUMOM YacTulbl WCMBITYEMOro
maTepwana. na Gonee nogpobHelx HabnoaeHUA u/unm
uccrnefoBaHuii ¢ MMMYHOMOrMYeckUM OOKycOM MOryT
ObITb paccMoTpeHbl AONOSHUTENbHbIE nuUMdarndeckue
y3Mbl, Hanpumep W3 MeguacTUHanbHbIX, LiepBuKarnbHbIxX/
NOAYENOCTHBIX U/UNK cryxoBbix obnactei
TumdpaTudeckne yansl (Nnepudepuyeckne oT BXOAHbBIX BOPOT)

Muweson

[O6oHsaTENBHAZSA NykoBULA]

AnyHUKM

MogxenynodHas xenesa

MapalymMToBUAHBIE Xenesbl

Mepudbepnyecknii Heps (cefanuLiHbli unu Gonbluebep-
LOBLIA, NpesnovTUTENEHO BIM3KUIA K MblLLLIe)

Mnogus

MpeacTaTensHasn xenesa

MpsamMas KuLika

CritoHHbIe Xenesebl

CeMeHHbIe Ny3bipbKu

Koxa

CrMHHON MO3r (UepBUKanbHbIA, cepegUHO-TOpaKarbHbIA
U NOACHWUYHbIN)

CeneseHka

MoyauHa

Xenygok

3y6bl

Anuku

306Han xenesa

LLiuToBuAaHan xenesa

[A3bik]

Tpaxesa (He MeHee 2 ypoBHel, BkNoyas 1 NpoAorbHyo
ceKuuio, NPOXoAALLYIo Yepe3 Kunb, U 1 NoMnepeyHyio cek-
Luto)

[MoueTo4HuK]

[MouencnyckaTenbHbli KaHan]

MoueBoii ny3bipb

Martka

OpraHbl-MULLIEHN
Bce makpockonuyeckue NoBpeXAEHUA N Macchl

MonouHas xenesa (KeHckas)

Meiwua (6eapo)

HocornoTovHble TKaHu [He MeHee 4 ypoBHeW; 1 ypoBeHb
NS BKIIOYEHUSA HOCOMTIOTOMHOIO KaHana M HasanbHO-
accoynmpoBaHHol numdoungHon Tkanm (HANT)]

Jlerkne cneayet nssneyvb 6€3 NnoBpeXaeHun, B3BeCUTb U 3adPMKCMPOBaTb COOTBETCTBYIOLMM hukcaTo-
pom noa aasneHnem B 20—30 cM BOAbl, YTOObLI 06€CNEUNTb COXPAHHOCTL NErovHON CTPYKTYpbl [5]. Cpesbl
NEeroYHbIX TKaHe A0MmKHbI ObITb cCOBpaHbl ANs BCeX A0ONEN Ha 0AHOM YPOBHE, BKNOYas rmaBHble GPOHXU, HO
ecnu ObiN BLIMOMHEH NErOYHbIN NaBadk, 0N, B KOTOPON He Obin NPOU3BEAEH NaBax, AoMmkHa ObITb pacceveHa
Ha TpWU YPOBHSA (HecepuiiHble CPesbl).

Crnenyer uccneaoBarb HE MEHEE YETLIPEX YPOBHEN HOCOMMOTOYHBIX TKAHEN, OAHA U3 KOTOPbLIX AOMKHA BKMIO-
yarb HOCOITIOTOuHbIN KaHan, [6], [7], [8], [9], [10], ansa ageksaTHOro 06CNea0BaHUA CKBAMO3HON KOCTU, MPOMEXYTOM-
HOrO (HEPECHUYHOTO AbIXaTENbHOrO0), AbIXaTeNbHOIrO (PECHUYHOTO AbIXaTenbHOr0) U OBOHSATENLHOTO ANUTENus, a
TaKKke apeHaxkHon numdaTtundeckon Tkanm (HANT; [10], [11]). Cneayer uccneaosartb TPU YPOBHA ropTaHW, OAWH U3
3TUX YPOBHEN AOIMKEH BKMIOYaTb OCHOBaHME HagropraHHuka [13]. CrneagyeT uccneaosarb He MEHEE ABYX YPOBHEWN
Tpaxeu, BKINoYasi NPOAONLHOE CeYEHKe Yepes Kunb Budypkaumm rnaBHoro GpoHxa u 0HOIO NoNepeYHoro cpesa.

6 NucTonaTonorus

MmcTonaronornyeckasl OLEHKa BCeX OpraHoB M TKaHem, NepevYncneHHbixX B Tabnuue 2, AomkHa ObiTb Bbl-
MOMTHEHA ANS KOHTPOSIbHOM FPYNMbl U FPYNMbl BLICOKON KOHUEHTPALUMK U ANS BCEX XKMBOTHBIX, KOTOPLIE YMUPAIOT
UNM yMEPLLBNSAIOTCA BO Bpemsi uccnegosanHus. Ocoboe BHUMaHWe crnegyet o0patuTb Ha AblIXaTenbHbIi NyTh, Op-
raHbl-MULLEHU U MaKpOCKONUYeckne noparkeHns. OpraHbl U TKaHW, KOTOPbIE UMEIOT NOPaXKEHUS B rPYMNe C BbICO-
KOW KOHLEHTpauumen, JOMKHbl OblTb 06CcneaoBaHbl BO BCeX rpynnax. PykoBoautens uccneaoBaHus MOXET npeg-
MOYECTb BLINOMHEHME MMCTOMNATONOrMYECKUX OLIEHOK AN AOMOMHUTENbHbIX rpynn, YToObl NPOAEMOHCTPMPOBATL
YeTKMA OTKMMK KOHLEHTpauuu. Koraa ucnonb3yeTca BCnoMorarenbHasa (PeBepCUBHAs) rpynna, AomkHa BbiTb
BbINOSIHEHA MMCTONAaToNorMYeckasn oUeHka A5A BCEX TKaHeW U OpraHoB, AEHTUAULMPOBAHHLIX N0 ad)pekTam
B 0OpaboTaHHbIx rpynnax. Ecnu B rpynne cunbHOro BO3AENCTBUSA NPOUCXOAAT M3OLITOYHbIE PAHHME CMEpPTU Unu
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Apyrvie npobnembl, KOTOpble KOMMNPOMETUPYIOT 3HAYUMOCTb JaHHbIX, crieayoLlas Gonee HU3Kas KOHLEeHTpaLus
JomkHa GbiTb 06crnefoBaHa rucronaronorndecku. Cnefyer nonbITaTbCs COOTHECTU MaKpOCcKonuyeckue Habnoae-
HWS C MUKPOCKOMUYECKUMU PE3yTLTaTaMy.

7 [laHHble nccnenoBaHumM N oTyeT

7.1 JaHHbIe uccnenoBaHum

Heobxoaumo obecneuntb nHOPMAaLMIO 0 Macce Tena, NoTpebrneHnn NULKM, KNMMHUYECKOW naTonorum,
obLeit naTonorum, Macce OpraHoB U TMCTOMAaTONOMMU ANSA KAXA0T0 KUBOTHOTO. [JaHHbIE KNMHUYECKUX Habnto-
OEHUI cneayeT NoabITOXMTL B Tabnuue, oTpaxkaloLen KONMYecTBO XMBOTHbIX B KaXKO0W NOAONbLITHOW rpynne,
KONMYECTBO XXMBOTHbIX CO CrielucMyeckummu Npu3Hakamy MHTOKCUKaLIMK, KONIMYECTBO XUBOTHbLIX, HANAEHHbIX
MEPTBLIMU B XOf€ MUCCIEeA0BaHUS UMN YMEPLLBIEHHBIX MO r'yMaHHbIM NPUYMHAM, BPEMS CMEPTU KaXOoro Xu-
BOTHOrO, ONMUCAHUE U AUHAMWKY MOSABIIEHWUS MPU3HAKOB TOKCUYHOCTU UM UX OBOPaTUMOCTb, a TaKkKe AaHHble
BCKpbITUS.. BCe pe3ynbTaThbl, KONMMYECTBEHHbIE U MOBOYHbIE, CEAYET OLIEHMBATL NPU MOMOLLW COOTBETCTBYIO-
LLero MeToaa CTaTucTMYeCKoro aHanu3a. Bee obLienpuHATbIe CTaTUCTUYECKUE METOAbI MOTYT BbITh MCMONb30-
BaHbl, U CTATUCTMYECKUE METOALI CneayeTt Boibparb BO BPEMS NNAHUPOBAHUA UCCNEL0BAHMS.

7.2 OtyeT 006 uccnegoBaHumn

OT1yeT 06 UCNbITaHUKM JOIHKEH BKIOYATL CNEAyOLLY0 MHpOpMaLnIO:

SKcnepuMeHTanbHble XUBOTHbIE U YCNOBUSA UX COAEpPXaHUA

- OnucaHue ycrnoBuii B KNETKe, B TOM YMCHE: KONUYECTBO (MU U3MEHEHUE B KONUYECTBE) XMBOTHbLIX B
KneTke, NOACTMNAOLWMIA MaTepuan, TeMneparypa OKpy>aloLLen cpefibl U OTHOCUTENbHAA BNAXHOCTb, GhOTO-
nepuoa, a Takke naeHTuukauus ueThbl.

- Ucnonb3yemMble Buabl/LUTamm U 060CHOBaHWUE AN UCMOMNb30BaHUS BUAOB, OTNMYHbLIX OT Kpbic. MoryT
ObITb MPEACTaBNEHbI UCTOYHUK U UCTOPUYECKUE AAHHBIE, €CNWN OHU OTHOCHATCS K XXMBOTHbLIM, NOABEPTLLMMCS
BO3[EMCTBMIO NPU aHANOMMYHbIX YCOBUAX BO3AEICTBUS, COAEPKAHUS U AUETHI.

- Konu4ecTtBo, BO3pacT U NOM XXMBOTHbIX.

- Metoa pangomusauuu.

- OnucaHue kaknx-nmbo npeaBapuTENbHbLIX UCNBbITAHUA KOHANLIMOHMPOBAHUS, BKIMIOMAA AUETY, KapaH-
TUH U neyeHne 3abonesaHui.

Wcenegyemoe Bewecrso

- ®usnyeckasa npupoaa, YMCTOTa U NpU HEOOXOAMMOCTU (PU3UKO-XMMUYECKUE CBOMCTBA (B TOM Yucne
nsomepusauus).

- NpenTudmkaumus aaHHbIX M perucTpaumMoHHbI HOMEep XMMMYECKON pedepatuBHoi cnyxodbl (CAS),
€Cnu OH U3BECTEH.

Cpepa

- OBoCHOBaHUe UCMONb30BaHUs1 pacTBOpUTENS U 060CHOBaHKE BbiGOpa pacTBopuTens (ECNM STO He BOAA).

- UcTopuyeckue u conyTCcTByIOLLME AAHHbIE, CBUETENLCTBYIOLLME O TOM, YTO PACTBOPUTENDL HE BIUSIET
Ha pesynbTaThl UCCNEAOBaHUS.

WHranaunoHHasa kamepa

- MNoapobHoe onucaHne UHransAUMOHHOW KaMepbl, BKIIo4as ob6bem u auarpammy.

- UCTOYHMK M onucaHme obopyaoBaHuMs!, UCNONb3yEMOTO ANl BO3AENCTBUS HA XXUBOTHLIX, a Takke 00-
pasoBaHue cpefbl.

- O6opyaoBaHue Ans U3MeEPeHUsl TeMneparypbl, BNaXHOCTH, pa3Mepa YacTul, a Takke hakTUu4ecKom
KOHUEeHTpaumu.

- UcTounuk Bo3ayxa u cucrema, ucnonb3yemas Anst KOHAMLMOHUPOBAHMS.

- MeTtoabl, ucnonb3yemble ans kanubposku o6opyaoBaHus, YToObl 06ECNeUnTb FOMOTEHHYIO Cpeay Uc-
NblTaHUA.

Mepenaa aaBneHnsa (NONOXMTENbHbLIA UM OTPULATENbHbIN).
KaHanbl Bo3aencTBusi Ha kKamepy (TONbKO «4Yepe3 HOCY); pacnonoXXeHUe XUBOTHBIX B kamepe («Ha BCE Tenoy).

- CtabunbHOCTb CpeAbl UCMbITAHUS.

- PacnonoxxeHue gaTumMkoB Temneparypbl M BIIAKHOCTU M 0TOOpa Npob cpeabl UCMNbITAHUSI B KAMepe.

- O6paboTka nogaBaemMbiM/U3BNEYEHHBIM BO31YXOM.

- Pacxoabl BO3AYLUHOMO MOTOKA, pacxoj BO3AYLUHOTO NOTOKa/kaHan BO3AENCTBUA (TONBKO «4epe3 HOCY)
WIN Harpyska >XuBoTHOro/kaMmepa («Ha BCe TENo»).

- Bpemsa oo paBHOBecCuS B MHransiMoHHOW kamepe (f 95).
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- KonuyecTtBo n3meHenuit o6vema B yac.

- NameputencHble ycTponcTea (eCnm NpUMEHNMBI).

[aHHbIE NO BO3AENCTBUIO

- OBocHOBaHME BbIDOPA LENeBo KOHLUEHTPaLUMM B OCHOBHOM UCCREA0BaHUM.

- HomuHanbHble KOHUEHTpauun (obuasa macca uccrneayeMmoro npenapara, o6pasyemoro B MHransiLmMoH-
HOW Kamepe, AeneHHasa Ha 06bem BO3yXa, NPOXOoAsLLUMI Yepes KaMepy).

- dakTuyeckasa KOHUeHTpauua UccneayemMoro npenapara, oTo6paHHOrO M3 30Hbl AbIXaHUS XXUBOTHbIX;
AN uccneayemblx CMecen, KOTopble NPOU3BOAAT reTeporeHHble dousnyeckne opmel (rasbl, napbl, aspo3o-
), Kaxaasa n3 KOTOPbIX MOXET ObITb NPOAHaNM3NPOBaHa OTAENLHO.

- Bce KOHL|eHTpaLMK B BO3AYXE AOMKHbI BbiTb MPeACcTaBMNEHbl B €UHULIAX MACCHI (MI/N, Mr/M3 M T. A.), a
He B eauHuuax obbema (ppm, ppb u T. 4.).

- PacnpegeneHnue yactuy no pasmepam, MacCOBbI CpegHuin aspoguHamuyeckui guametp (MCAQL),
a TaKKe reoMeTpuyecKkoe CTaHgapTHOe OTKMNOHeHue (Xg), BkmoYas Metoabl ux pacdetra. MnausuayanbHbie
aHanu3bl pasMepa 4yacTul A0MKHbI ObITb MPEACTABNEHbI.

YcnoBusa ncnbiTaHun

- MoapoBHas nHdhopMaumsi 0 NPUTOTOBIEHUN UCCIEAYEMOrO Npenapara, BKnovas nHopmMaymio o nio-
ObIx npoueaypax, MCNonb3yembiX AN YMEHbLLEHUA pasMepa YacTul TBEPAbIX MaTepuanoB Wnu Ansi Npuro-
TOBMEHUs pacTBOpa UCCneayemoro npenapara.

- OnucaHue (NpeanoyvTUTENLHO, BKIKYas aAvarpaMMy) o60pyaoBaHMS, UCNONb3yeMoro Ans Co3aaHus
cpedbl UCMbITAHWUA U ANA BO3AENCTBUS HA XKMBOTHbIX B CPEAE UCMbITAHUS.

- MogpobHas nHdopmauma 06 obopyaoBaHUmM, UCNONb3YEMOM ANS KOHTPOMSA TeMneparypbl B Kamepe,
BNaXHOCTM U NOTOKA BO34yxa B kamepe (Hanpumep, pasBuTue KanmbpoBOYHON KPUBOW).

- MNoapo6Hasa nidopmauust 06 o6opyaoBaHuu, UCNONbL3yeMoM Ana cbopa obpasLoB ANs onpeaeneHns
KOHLUEHTpaLuu B KaMepe 1 pacnpeaeneHusi 4actuu no pasmepam.

- MoapoBHasa nHdopmauusa 06 UCNONb3yeMOM XUMUKO-aHANMUTUYECKOM METOAE W Banuaauum MeToaa
(Bknovasa a¢pheKTUBHOCTL BOCCTAHOBNEHUSI UCCNeayeMOro npenapara u3 cpeasl otbopa).

- Metoa pangomusauuy Nnpu HasHaYEeHUU XUBOTHbIX K 9KCMEPUMEHTANbHOW U KOHTPONBLHOM rpynnam.

- NMoapo6Hasa uHdopmaums o0 Ka4ecTBe NPOAYKTOB MUTAHKUSA U BOAbI (B TOM YUCHE TUM AUETbI/MCTOMHMUK,
WCTOYHUK BOAbI).

- O6ocHoBaHMe BbIGOPA KOHLEHTPaUUi UCMbITAHUS.

Pesynbrarhl

- CepeHue B Tabnuuy AaHHbIX O TEMMNEpaType B kamepe, YPOBHE BIAXKHOCTU U BO3AYLLHOM MOTOKE.

- CeepeHue B Tabnuuy AaHHbIX O HOMUHANBLHOW M PaKTUYECKOW KOHLEHTPaLMKN B KaMmepe.

- CeepeHve B Tabnuuy AAHHBIX O pa3Mepe YacTul, BKIYasa coOpaHHble CBeAEHNUS 00 aHaNMTUYECKNX
obpasuax, pacnpegeneHme pasmepo vactuu, noacdetel MMAL n Zg.

- CefieHve B Tabnuuy AaHHbIX O peakuMn U YPOBHE KOHLEHTPALMU ANS KaXKAO0r0 >XUBOTHOTO (TO €CTb
NPU3HaKM TOKCUYECKOTO OTPAaBEHUS Y XKMBOTHOTO, BKIOYAA aroHUIO, NPUPOAY, CTeMNeHb TSXKECTU, BPeMS Mo-
SABNEHUSA U NPOAOIMKUTENBHOCTb 3)(PeKTOB).

- CepneHue B Tabnuuy AaHHbIX O Macce Tena KaXaoro XKMBOTHOTO.

- CepeHue B Tabnuuy AaHHbLIX O NOTpebneHun nuum.

- CeeaeHue B TabnNuUy AaHHbLIX KIIMHUYECKON NaTonorum.

- JaHHble BCKPLITUS U TMCTONATONOMMYECKUe AaHHbIE AN KaXa0ro >XMBOTHOIO, €Cru UMEeITCS.

OOGcyxaeHne U MHTepnpeTauus pesynsraToB

- Ocob0€e BHUMaHUE HEOOX0AMMO YAENUTL ONUCAHNIO METOA OB, UCMOMNb3YEMbIX AN YAOBNETBOPEHUS TPe-
OoBaHMAM HacTosiLLero PyKOBOACTBA, HAaNPUMEP NPeAenbHO A0NYCTUMbIE KOHLEHTPaLMKU UK pasMep YacTul.

- MpurogHoCTb YacTUL, ANA BAbIXaHUS, NPUHUMAs BO BHUMaHWe obLume aaHHble, AoMmKHa OblTh agpec-
HOI, 0CODeHHO ecnu TpeboBaHUA K pasMepam 4acTuL, He BbIMOSHEHbI.

- lNocnepoBatenbHOCTb METOAO0B, UCNOSb3YEMbIX A4 ONpeAeneHns HOMUHaNbHOW U PakTUYECKON KOH-
LeHTpauum, a Takke 3aBUCUMOCTb (PaKTMYECKON KOHLUEHTPALMM OT HOMMHATMNBLHOW JOIMKHA ObITb BKIIOYEHA B
06LLYI0 OLEHKY MCCNEeAOBaAHMS.

- BepodaTHada npuymHa cCMepTu U JOMUHUPYIOLMIA MEXaHWU3M AeNCTBUM (OKa3bIBAOLLMIA CUCTEMHOE Aeii-
CTBUE UNW NOKAaNbHOE BMUSHWE HA OPraHu3M) 40IDKHbI ObITb aapeCHbIMU.

- Ecnu 6bina HeoGX0ANMOCTL B TyMaHHOM YMEPLLIBIEHUMN XKMBOTHOTO, UCTILITLIBAIOLLETO GOMb UNW NPOSABNAO-
LLIEro NPU3HaKK CTpaaaHusi M AUCTPECCA, TO HY>XXHO NPUBECTU 0OBACHEHUSI B COOTBETCTBUU C A0KyMeHTOM O3CP [4].

- BbiiBneHue opraHoB-MULLEHEN.

- Onpegenenne NOAEL n LOAEL.
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