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Mpeaucnosue

Llenn, ocHoBHbIe NpUHUMNLI M O6LMe npaBuna nposeaeHua paboT NO MEXroCyAapCTBEHHOI cTaHaap-
Tusauum yctanosnenol FOCT 1.0 «MexrocyaapctBeHHasa cuctema craHaaptusauun. OCHOBHbIE NONOXEHUSA»
n FMOCT 1.2 «MexrocyaapcreeHHas cuctema craHgaprusauuu. CtaHaaptbl MEXroCyaapCTBEHHbIE, NpaBuna
M pekoMeHAauuM No MEeXTOCYAapCTBEHHOW cTangapTtusauun. MNpasuna paspaboTku, NPUHATUSA, OOHOBREHUSA
U OTMEHbI»

CBepgeHuA O cTtaHpapre

1 NOANOTOBJEH depepanbHbiM GIOAXETHLIM YYpPEXAEHUEM 3APaABOOXpaHEHUA «POCCuiickuii pe-
TUCTP NOTEHLUMANbHO OMACHBIX XMMUYECKUX U Buonorudeckux seLlectey ®eaepanbHoi cnyxObl N0 Haa3opy B
chepe 3awuTbl Nnpas notpebutenei n Gnaronony4us Yenoseka (PbY3 «Poccuickuin perncTp NnoTeHUManbHo
ONacHbIX XMMUYECKMX U Bronorudecknx sewectsy PocnotpeGHagsopa), PeaepanbHbiM roCyaapCTBEHHbIM
YHUTApHbIM npeanpusaTueM «Bcepoccuitckuini Hay4yHO-UCCNeaoBaTenbCKUN LEHTP CTaHAapTusaunm, uHaop-
Mauuu u ceptudpmkaumm cbipba, Matepuanos u sewects» (Pryrn «BHUUCMB») Ha ocHOoBe COGCTBEHHOIO
nepesoAa Ha PYCCKUM SA3bIK aHIMOA3bIMHOW BEPCUM AOKYMEHTA, YKa3aHHOTO B NyHKTE 5

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PETYNTMPOBAHUIO U METPOSIOTUK

3 NMPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAapTu3auuu, METponormn u ceprudukanumn
(npotokon ot 18 okTsA6ps 2013 r. Ne 60-I1)

3a npuHATME Nporosnocosanu:

KpaTkoe HaumeHoBaHWe CTpaHbl Koa ctpaHbi o MK CokpalleHHOe HauMeHOBaHWe HaLMOHamNBHOTO opraHa
no MK (UCO 3166) 004—97 (UCO 3166) 004—97 no cTaHaapTUsauuu

ApMeHus AM MuHakoHoMuUKn Pecnybnuku ApMmeHuns

Benapycy BY loccTangapt Pecny6nuku Benapycb

Kupruaus KG KelproisctaHgapT

MonpoBa MD Mongoea-CtaHgapt

Poccus RU PoccraHgapt

TagxukucTaH TJ TapxukcTaHgapT

4 MpukaszoM degepancHOro areHTCTBa No TEXHUYECKOMY PEryrnpoBaHMIO U METPONOrMn ot 22 HosAbps
2013 r. Ne 812-cT mexrocyaapcTBeHHbI ctaHgapTt MOCT 32383—2013 BBeaeH B AEWCTBME B Ka4eCTBe Ha-
LUMoOHanbHOro ctaHaapra Poccuiickon ®eaepauum ¢ 1 asrycta 2014 r.

5 HacToswmin ctaHaapT MAeHTUYEeH MexayHapoaHomy aokymeHty OECD, Test No. 452:2008 «Mccne-
[OBaHMe XPOHUYECKON TokcuYHOCTU» («Chronic Toxicity Studies», IDT).

HaumMmeHOBaHWE HACTOALLEro CTaHAapTa U3MEHEHO OTHOCUTENbHO HAMMEHOBAHUA YKA3aHHOIO Mexay-
HapoaHOro A0KyMeHTa ans npuseaeHus B cootsercteue ¢ NOCT 1.5 (nogpasgen 3.6)

6 BBEJEH BMNEPBbLIE
7 N3OAHUE (anpenb 2019 r.) ¢ Monpaekoi (MYC 4—2015)
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UHpopmauusi 0 esedeHuu e Oelicmeue (npekpawieHuu delicmeus) Hacmosawe20 cmaHdéapma u usme-
HeHull K HeMy Ha meppumopuu ykasaHHbiX ebiuie eocydapeme nybnukyemes e ykasamensax HayuoHaslbHbIX
cmaHdapmos, u3dasaembix 8 IMuUX eocydapcmeax, a makxke e cemu ViIHmepHem Ha catimax coomeemecmey-
oWuX HaYUOHanbHbIX 0p2aHos rno cmaHdapmusayuu.

B cniyyae nepecmompa, uaMeHeHus unu OMMeHb! Hacmosiuieeo cmaHdapma coomeemcemeyiouasn UH-
gopmayus 6ydem onybnukosaHa Ha oghuyuarnibHOM UHMepHem-calime MexezocydapcmeeHHO20 cosema no
cmaxOapmu3sayuu, Mempornoauu u cepmuchukayuu e kamarnoze «MexeocydapcmeeHHbie crmaHOapmbi»

© CraHagaptuHdgopmM, obopmnenue, 2014, 2019

B Poccuiickon deaepaumn HaCTOALWMIA CTaHAAPT HE MOXET ObiTb NOSIHOCTLIO UNU
YaCTUYHO BOCNPOU3BEAEH, TMPAXMPOBAH U PAacNPOCTPaAHEH B KayecTBe 0puLManbLHOro
n3aaHusa 6e3 paspewweHns deaepansHOro areHTCTBa Nno TEXHUYECKOMY PErynmpoBaHunio
U METPOJIOrun



FOCT 32383—2013

BBepneHue

BorbLuas yacTb UCCnegoBaHUin XPOHNYECKONW TOKCUYHOCTU OCYLLECTBISIETCA Ha rpbi3yHax W, NOITOMY
[aHHbIli CTaHaapT npegHasHa4eH, npexae BCero, Ans UCCIeaoBaHUi, OCYLLECTBNAEMbIX Ha 0CoBsAX STOro
Buaa. Ecnu nposeaeHne Takux uccrnenosaHunii noTpedyerca Ha 0cobAaxX ApYroro BUAA, U3NOXKEHHbIE MPUHLMNLI
U METOAbl TalKe MOTYT ObiTb MCMOMb30BAHbI, C HAAMEXALLMMU U3MEHEHUSIMU, B COOTBETCTBUU C LIENSMU U
PyKOBOACTBOM [2].

B nccnepoBaHusIX XpOHUYECKONW TOKCUYHOCTM UCMONb3YIOTCSH TPU OCHOBHbLIX crioco6a BBeAeHUs: nepo-
panbHbIA, AepMarbHbIi (HAKOXKHBIA) U MHTransUMOHHLIA. BeiGop cnocoba BBeAeHUS 3aBUCUT OT (PU3UYECKUX U
XUMWUYECKUX CBOMNCTB TECTUPYEMOTO BELLIECTBA, @ TakXke OT OCHOBHOTO NMyTW MNOCTYMNIIEHUS B OPraHU3m YenoBeka.
JononHUTENbHbIE CBEAEHUS MO BbIOOPY cnocoba NOCTYNNEHNSA B OpraHM3M COAEPKaTcs B PyKOBOACTBE [2].

B paHHOM cTaHgapre BHUMaHUE yaensieTca UHIransALMoHHOMY CrnocoBy BBEAEHUS.

XoTs AONTOCPOYHBbIE MCCNEf0BAHNSA XPOHUYECKOW TOKCUYHOCTM, BKIOYAIOLLME HAKOXHBIN U nepoparib-
HbI NYTU BBEAEHUSA, TAKKE MOTYT NOHAA0OUTLCA ANSA OLEHKM pUCKa 340POBLIO YenoBeka u/unm no onpeae-
NNeHHbIM HOPMaTUBHbIM TpGGOBaHVIﬂM.

Kpome aaHHOro craHgapta npu pa3pabotke AOMKHbI ObITb MPUHATHI BO BHUMaHWE JONTOCPOYHbIE UC-
crnefoBaHus, BKMOYaloLWmMe MHransiuMoHHbIN METO BBEAEHUSA, pyKoBoacTBa [3] u [4].

Llenn nccnenoBaHuin XpOHUYECKOW TOKCUYHOCTU, OXBATbIBAEMbIE HACTOALLMM CTaHAAPTOM, BKIIOYAIOT:

- onpeaerneHne onacHbIX CBOWCTB XUMUYECKUX BELLECTB;

- onpeaeneHue opraHoB-MULLIEHEN;

- ONMcaHne 3aBUCUMOCTU «KOHLEHTPaLMA-OTBETY;

- onpegeneHne HauBbICLLErO YPOBHA BO3AEWNCTBUSA, NMPU KOTOPOM HE Habniogaetca BpefHbin adhdeKT
(NOAEL) nnm ncxogHomn TOMKM ANA YCTAHOBIIEHUS CTATUCTUYECKN JOCTOBEPHOIO HUXKHErO npeaena KOHLUEH-
Tpauuu, KoTopas npeaonpeaensieT USMEHEeHMs B OTBETHbIX PeakUMsiX Ha BpefHoe BO34EeWCTBME, YTO COOT-
BetcTByet EC, o (BMC);

- MPOrHO3MPOBaHWE BO3LEHCTBUA XPOHNYECKON TOKCUYHOCTU HA YPOBHE OpPraHM3Ma YenoBeka;

- NpefocTaBneHue AaHHbIX ANA NPOBEPKU rmrnoTe3 OTHOCUTENbHO MeXaHu3ma AeNCTBUS.
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M E X T OCVYAAPCTUBTETUHHUB #" C TAHQAOAPT

METOAbI UCMbITAHMSA MO BO3AENCTBUIO XUMUYECKOW NPOAYKLIMK
HA OPTAHMN3M YEJIOBEKA

Msyqelme XpOHM‘IECKOﬁ TOKCUYHOCTU NPU MHIANAUUOHHOM NMOCTYNNIEHUN

Methods for testing of chemicals of human hazard.
Chronic inhalation toxicity studies

(Nonpas.ka)
Oara BBegeHusa — 2014—08—01

1 O6bnacTb NpUMeHeHun

HacroAwwmii craHaapr ycraHaBnuBaeT NOPSAOK MPOBEAEHUA MCCNEeAOBaHUS XPOHUYECKON TOKCUMHMHOCTW.
B oueHke U aHanuae TOKCUYECKUX CBOWCTB XMMUYECKOTO BELLECTBA A0 Ha4ana npoBeaeHUs UCCneaoBaHus Uc-
nbiTatensHou naboparopueii 4omkHa ObiTe NPOAHaNM3MpoOBaHa BCA AOCTYNHAs UHGOpMaLMA NO UCCTeayeMOMyY
BELUECTBY C TeM, 4YTOObI ChOKycUpoBaTh NNAH UCCNEAoBaHus Ans 6onee yCneLwHoro TeCTMPOBaHNUS BO3MOXHOM
XPOHMYECKON TOKCUMHOCTM U MMHUMMW3MPOBATL UCMONb30BaHME XMBOTHLIX. [laHHbIe, KOTOpble OyayT coaencreo-
BaTb NPOBEAEHUIO UCCNEAOBAHUA, BKIIOHAIOT: UAEHTUMDUKALIMIO, XUMUYECKYIO CTPYKTYPY U (DUBNKO-XMMUYECKNE
CBOWCTBA UCCNEAYEMOTO BELLECTBA; Noby1o MHOPMAaLMIO 0 MEXaHU3ME AENCTBUSA; pe3ynbraThbl MoBbIXin vitro uin
vivo uccneaoBaHuin TOKCUYHOCTU; NpeanonaraeMoe UCNosb30BaHNe U BEPOSATHOE BO3AEHCTBUE HA YENOBEYECKU
opraHvaM; JOCTYMHbIE AaHHbIe ucnbitaHuin (Q)SAR n TokCUUeCckue CBOMCTBA CTPYKTYPHO POACTBEHHBIX BELLECTE;
UMEIOLLMECH TOKCUKOKMHETUYECKNE AaHHbIE (OAHOKPATHAA KOHLEHTPALIMS, a TAKKE KWHETUKA NOBTOPHOW KOHLIEH-
Tpauuu, Npu HanNM4MM) U AaHHbIE, NONyYEHHbIE U3 APYrUX UCCREA0BaHMI MOBTOPHOrO BO3AEUCTBUSA. N3yueHue
XPOHUYECKON TOKCUYMHOCTM MOXET ObITb NMPOBEAEHO MOCHE MOMyYEHUA NEePBOHAYAmNbHBLIX AAHHBIX MO U3YYEHUIO
TOKCUYHOCTU MOBTOPHON KOHUEHTpauun B TedeHne 28 u/mnm 90 gHein. MosTanHbii NoAX04 K MCCeaoBaHUIO XPo-
HUYECKOW TOKCMYHOCTM CrieAyeT paccmarTpuBarb Kak 4acTb 06Lueii OLEeHKM BO3MOXKHOIO HebnaronpusiTHOro Bo3-
[eCTBUS Ha 300POBLE ONPEAENEHHOr0 XMMUYECKOro BELLIECTBA.

UccnenosaHue XpOHMYECKOW TOKCUYHOCTU NPefocTaBnser MHAOPMaLUio N0 BO3MOXHOW ONacHOCTU
AnA 300pOBbsA, BEPOATHO, BO3pACTaloLLEei OT NOBTOPSAIOLLMXCA BO3AENCTBUI B TEYEHUE DONbLUEN YacTU Npo-
AOIMKUTENBHOCTU XU3HM IPbI3YHOB. MicCneoBaHWe No3BONSAET BbISBUTb AaHHbIE O TOKCUYECKOM BO3AENCTBUM
BELLECTBA, ONPEAenuTb OpraHbli-MULLIEHU. TakKe B XOA4 € €ro onpeaensioT HauBbICLLINIA YPOBEHb BO3AEHCTBUSA,
npu KOTOPOM He HabnoaaeTcs BpeaHbin achdekT Bosaenctaus (NOAEL), uto MoxeT ObITb MCNOMb30BaHO ANS
yCTaHOBNEHWA kputepusa 6e30nacHOCTU BO3AENCTBUS HA OpraHu3M JenoBeka. CrefyeT Takke nogyvepKkHyTb
Heo0X0AMMOCTb TLUATENbHOTO KIMHUYECKOTro HabnoaeHNs 3a XUBOTHBIMU ANS MOSYYEHUsSt MaKCUMaribHO BO3-
MO>HOrO KONM4YecTBa MHopmaLmu.

B nposeaeHun nccnefoBaHus XPOHMYECKOW TOKCUYHOCTU HEOBX0AMMO BCeraa npuaepKUBaTbCA OCHO-
BOMOMaramoLLmMX NMPUHLUMNOB U COOBPaAXKEHMUN, U3NOXEHHbIX B [5].

Metoa BbIOOpa OCHOBHOW KOHLEHTpaUuW 3aBUCUT OT NepBOHaYanbHbIX Lenei unu 3agay uccrenosa-
HusA. Mpu BLIGOPE NOAXOAALLEr0 YPOBHS KOHLEHTPALMK AOMKEH ObITh AOCTUTHYT BanaHc Mexay pUCcKoM oTce-
Ba C OAHON CTOPOHbI N XapakTepPUCTUKON OTBETHBLIX PEaKLMN HA HU3KME KOHLIEHTPaLUK U X 3HAYUMOCTb — C
Apyron. 3T0 YPEe3BbINANHO BAXHO B Cry4ae KOMOMHUPOBAHHOIO MCCIIEA0BaHUSA XPOHUYECKON TOKCUYHOCTU U
KaHLEepOreHHOCTH.

MposeaeHne KOMOMHMPOBAHHOIO UCCNEAOBAHUSA XPOHUYECKON TOKCUMHOCTU M KaHLEPOTr€HHOCTM Tpe-
OyeT Gonblero aHanu3a B CPaBHEHUU C UCCNEAOBAHUSAMU XPOHUYECKOKH TOKCUYHOCTM U KaHLEPOTreHHOCTH,
NpPoBOAUMBIMU pasfenbHo. CneayeT BHUMATENbHO OTHECTUCH K MPpUHUMNaM BbiGopa npu NpoBEAEHUM KOM-
OGUHMPOBAHHOTO UCCNEAOBAHUSA XPOHUYECKON TOKCUMHOCTU U KaHLIEPOrEHHOCTU. PasaentHble UCCenoBaHUs!
MOTYT SIBASATLCA HEOOXOAUMBIMM MO ONpefeneHHbIM HOPMaTUBHBIM TpeGOBaAHUSIM.

U3paHue ocbuumansbHoe
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2 TepMUHbI 1 onpeneneHus

B HacTosiLeM cTaHAapTe NpUMEeHEeHbl CneayoLme TEPMUHbI C COOTBETCTBYIOLLMMM ONpeaeneHUaMu:

2.1 koHUeHTpauus: Konmyecrtso BBOAUMOTO TECTUPYEMOrO BELLIECTBA HA €ANHULYY MaCcChl Unn o6bema
oBbekTa oKpyxatoLeii cpeapl (Mr/mM3, ppm).

2.2 ypOBeHb BO3OEeACTBUA, NPU KOTOPOM He HaGnrogaerca BpeaHbin ad ekt (NOAEL): Hausebic-
LUMIA YPOBEHb KOHLEHTPAaLMK, MpU KOTOPOW He HabmoaaeTcs BpeaHbli SMEKT, CBA3AHHbIV C BO3AENCTBUEM.

3 MpuvHUMN MeTOoAA UCMbITAHUSA

Mceneayemoe BELLECTBO BBOAMTCA €XEAHEBHO MOPLUAMU HECKONMbKUM TPynnam MOAOMbITHLIX XWUBOT-
HbIX B TeYeHUEe 12 MeCALEB, XOTH MOXHO Takke BbiOpaTe 6onee AnuTenbHbIA UNKM KOPOTKUMI Nepruoabl. STOT
nepuog Obln BbIOpPaH B CBA3W C TEM, YTO OH AOCTATOMEH AN TOro, YTOBbI CTanu o4eBuAHbl obbie NposiB-
NEeHNA KYMYNATUBHON TOKCUYHOCTM, HE CMELUMBAACHL NPU 3TOM C NPOSIBNEHUSIMU BO3PACTHLIX U3MEHEHUN.
OTKNOHEHWEe OT MPOAOMKUTENBHOCTU BO3AENCTBUS B 12 MeCALEB AO0MKHO ObiTb 0B6OCHOBAHO, OCOOEHHO B
cryvae cokpalleHus cpoka. TeCTupyemoe BELLEeCTBO BBOAWUTCA WHransiLMoHHO. MNnaH nccnegoBaHns MOXET
TaKKe BKMOYaTb OAHO WU HECKONLKO MPOMEXYTOYHbIX YMEPLUBNEHWUIA, HANPUMED, K TPEM U LLUECTM Mecs-
uam. Ans atoro Heobxogumo A06aBuTb AONONMHUTENbHbLIE TPYNMbl XMBOTHLIX. B TeyeHne nepuoaa npvema
BELLECTBA XMBOTHbIX TLIATENbHO 06CNeayoT Ha NpeaMET BbISBNEHWUS NPU3HAKOB TOKCUYHOCTU. KMBOTHbIE,
KOTOpbIE yMepnu unu Obinu yMEepLUBIEHbl B X04e TECTUPOBAHUSA, NOABEPraoTcs aytoncuu. Mo oKoHYaHum uc-
CrnefoBaHNA BbDKMBLUMX XUBOTHBIX YMEPLUBMSIOT U TAKXKE NPOBOAAT ayTOMNCUIO.

4 OnucaHune meropa

4.1 )KuBoTHbIe

4.1.1 Mog6op BUOOB XKUBOTHbIX

[aHHbIN CTaHAAPT OXBATLIBAET [MaBHbLIM 0OPA30M OLEHKY U aHaNKU3 XPOHUYECKON TOKCUMHOCTM Ha Tpbl-
3yHax, XxoTs nogobHbIe cCrnefoBaHusl Ha HErpbI3yHaxX MOryT NOHAaA06BUTLCS B COOTBETCTBUU C ONpeA€eneHHbI-
MU HOPMAaTUBHbIMU TpeboBaHusiMK. BbiGOp BUAA XMBOTHbIX AOIMKEH BbiTb 060CHOBAH. MNaH u npoBeaeHue
nccneaoBaHnsi XPOHUYECKOW TOKCMYHOCTM HA BUAAX HEFPbI3YHOB, KOTAA 3TO HE0OX0AUMO, AOMKHLI ObITh OC-
HOBaHbl Ha NPUHUMMNAX, COAEpPXaLmxXCs B AAHHOM cTaHaapre. [lononHutensHasa uHcopMaumsa no Bbibopy
BMAA U pofa 3KCNEepPUMEHTarbHbIX XXMBOTHBIX COAEPXMUTCH B PYKOBOACTBE [2].

MpeanoYTUTENBHLIM BUAOM IPbI3YHOB SIBNSIIOTCS KPbIChI, XOTS1 MOTYT UCNONbL30BaTLCA U Apyrue Buabl,
Hanpumep, Mbiwn. KpbiCbl U MbILLM Obinu BbIOpaHbI B KAYECTBE 3KCNEPUMEHTaNbHLIX MOAENeN 3a UX CPaBHU-
TENbHO KOPOTKYIO MPOAOIHKMTENBbHOCTb XXU3HU, LULMPOKOE NPUMEHEHUE B (hapMaKonorMieckux u TOKCUKONo-
TMYECKNX UCCNeA0BaHUAX, UX BOCIPUUMUMBOCTb K UHAYKLMU HOBOOOPA30BaHUI U AOCTYNHOCTb STUX XOPOLLIO
U3y4eHHbIX BUAOB. Bcneacreume sTux kayecrtB umeetcs 60nbLLIOe KONMYecTBo MHdopmaumm 06 nx ncuxonorum
1 natonoruu. Crneayet UCnonb3oBaTb MOMNOALIX 340POBLIX B3POCHLIX XXUBOTHLIX nabopaTopHbix Buaos. Uc-
crnefoBaHne XPOHMYECKOW TOKCUMHOCTM CneAyeT NPOBOAUTL HA XXMBOTHBLIX TOTO XE€ poAa U TOro XKe Npouc-
XOXKAEHUSA, YTO U XKMBOTHBLIE, UCNONBL3OBABLLMECH B NPEABaPUTENbHLIX TOKCUKONOrMYECKUX UCCNeaoBaHUSX
HeBOonbLUIOW NPOAOIHKUTENBHOCTH. XKeHCkue 0cobu A0mMKHbI ObITh HEPOXKABLUUMU U He GepeMEHHbI.

4.1.2 CogepxaHue u KopMmneHue

YK1BOTHbIE MOTYT HaxX0AUTLCA OTAENbLHO UMM COAEPXATbCA B KNeTkax HeGOonbLUIMMM FpynnaMu OgHO-
ro nona. OTaenbHOE NPOXMBAHWE CReayeT NPUMEHSITb TONbKO, €CNKU 3TO Hay4yHO obocHoBaHO. Knetku Haao
pasmeLiatb Takum 06pasom, YToObl CBECTU K MUHUMYMY BO3MOXHOE BRIUSIHUE MX MECTOMONOXeHus1. Temne-
paTypa B NOMELLEHUN C IKCNEPUMEHTANBHBLIMU XMBOTHLIMU 0MKHA BbiThb (22+3) °C. OTHOCUTENbHAS BRAX-
HOCTb J0JKHA ObITk kKak MUHUMYM 30 % 1 He AomkHa npeBbiwaTh 70 % (ecnu TONLKO He NpoBoAUTCS yGopka
noMeLLEeHNs) ONTUManbHan BNAXHOCTb OT 50 % A0 60 %. OceelleHue AOMKHO BbiTb UCKYCCTBEHHBLIM B MO-
cneposarenbHocTn 12 yacos — cBeT, 12 yacoB — TeMHoTa. [inA KOPMAEHUS MOTYT UCNOSIb30BaTLCS OObIYHbIE
naboparopHble AWeTbl C HEOrpaHUYEHHLIM KONUMUYECTBOM NMUTLEBON BOALI. [IMETA AOMKHA OTBEYaTh BCEM NO-
TpeBHOCTSAM B MUTaHUM TeCTUpyeMoro Buaa. CogepxaHue 3arpasHaoLWLmMX BELLIECTB, KOTOPbIE MOTYT NOBMUATL
Ha pesynbrarbl UCCMEAOBaHMA (OCTATKM NECTULUAOB, CTOMKME OpPraHUYecKUE 3arpsasHuTenu, UToaCTpore-
Hbl, TSKEblE MeTannbl U MUKOTOKCUHBI) AOMKHbI ObITb MO BO3MOXHOCTU MUHUMMU3MPOBAaHbI. AHANUTUYECKUE
[AaHHbIE MO NUTAHWUIO U YPOBHIO 3arpsA3HAIOLLMX BELUECTB B NULLE AOIDKHLI COGUPATLCA NEepUOANYECcKU, Kak
MWHUMYM, B Hayamne MCCNeAoBaHUA M KOTAA MEHSIETCA MCNOMNb3yemas naprusl, U UX CreayeT BKMovaTh B
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3aKITIOUNTENbHLIA OTYeT. [lomiHbl Takke NPeaoCTaBNATLCA aHaNUTUYeCKne AaHHbIe No NUTLEBOW BOAE, UC-
nonbL3yemMoi B uCCnefoBaHun.

4.1.3 MoaroToBKa XUBOTHbLIX

JormKHbI UCNONb30BATLCA 30POBbIE XUBOTHLIE, KOTOPLIE NPOLLIW AaKKNMUMMarn3aLuio B nabopaTopHbIX
YCNOBUSAX, KaK MUHUMYM, B TEYEHUE CeMU AHEN M Haj KOTOPbIMU Mpexye He CTaBUNUChL SKCNepuMeHThl. B
cryyae C rpbl3yHamu, BBeAEHNE KOHLEHTPaL MmN CNeayeT HauUMHaTb Kak MOXXHO paHbLue, Nocne OTiyYeHus ot
MaTrepu 1 akKnMMaTusaLmu, >xenaTenbHoO A0 TOr0, KaK XXKMBOTHBIM UCTIONIHUTCSA BOCEMb HEAenb. TecTupyemble
XKMBOTHbIE JOJDKHbI BbITb OMUCAHBI NO POAY, BUAY, NPOUCXOKAEHMIO, Moy, Macce u Bo3pacty. B Havane uc-
crneaoBaHuA pasHuua B Macce NOAONbITHLIX XUBOTHbIX A0MMKHA ObITb MMHMManbHa 1 He npesbillaTh + 20 %
OT CpeaHein Macchl BCEX XMBOTHbIX, 38€/iCTBOBAHHbIX B UCCNEL0BaHUU, OTAENBHO KaXXAo0ro nona. >KMBotHole
[OIKHBI ObITb Cry4anHbIM 06pa3oM pacnpeaerneHbl Ha KOHTPOMbLHYIO U TECTOBYIO rpynnbl. Mocne pacnpeae-
neHus 3aMeTHOIN pasHULbl B CPeAHe Macce Mexay rpynnamMu kaxgoro nona obiTb He A0MmkHO. Ecnu xe oHa
“MeeTcs, creayeT, No BO3MOXXHOCTM, NOBTOPUTL pacnpeaeneHune. Kaxaoe XMBOTHOE AOMKHO ObiTb MOMEYEHO
UHAUBUAYaANbHBIM UAEHTUMDUKALUOHHLIM HOMEPOM, U 3TOT HOMEp CreayeT HaHeCTU Ha NePMaHEHTHON OCHO-
BE, C MOMOLLIbIO TAaTYMPOBKU, BXXUBMEHUSI MUKPOUYMNa Unu ApyruM noaxoasLmm cnocooom.

4.2 OCHOBHO€ UCNbITaHUe

4.2.1 KonnuyecTBO U NOM XNBOTHbIX

JomkHbl MCNONBL30BAaTLCA XMBOTHLIE 000MX NONOB. Cneayer Mcnosb3oBaTb TaKOe KONMMYECTBO XXMBOT-
HbIX, YTOObl MO OKOHYaHUW UCCREAOBaHUS B KaXKAOW rpynmne ocraBanocb AOCTaTOMHOE WX KONIMYECTBO Ansi
6MONOrMYECKOro N CTaTUCTUYECKOro aHann3oB. Kak npaBuno, rpbi3yHsl — MUHUMYM 20 )XUBOTHbIX, @8 HETPbl-
3YHbl, K&K MUHUMYM, NO 4 XMBOTHbIX B KaXXAOW rpynne Ka)gaoro norna Ans Kaaoro ypoBHA KOHUeHTpauuu. B
nccneaoBaHusXx, rae 3afencTBOBaHbl MbILUM, MOXET BO3HUKHYTb HEOOXOAUMOCTb B AOMOMHUTENbHbIX XXMBOT-
HbIX B KaXX4 oW rpynne Ans npoBegeHns Bcex HeobxoaMmbIX reMaTonornyecknx aHanusos. B 3aaBucumoctu or
Lienu uccriefoBaHusl, MOXHO YBEMNUUUTb CTaTUCTUYECKYIO 3HAYMMOCTbL OCHOBHLIX MOKasarenen, pacnpegenus
HEePaBHOMEPHO XMBOTHBIX MO KOHLIEHTPALMAM.

4.2.2 Pe3epB ONA NpOMEXYTOYHbIX YMePLLBIIEHUH, BCNOMOraTesibHble rPynnbl U UHOUKATOPHbIE
XKUBOTHbIE

Mpu uccnenoBaHUM MOXHO caenaTb pe3eps ANs NPOMEXYTOYHbIX YMEPLUBIIEHUA, HAaNPUMEP, B LLECTb
MeCSAILEB, ANA NONYYEHUA AaHHbIX O Pa3BUTUM TOKCUYECKUX U3MEHEHUI U AaHHBIX O MEXaHU3Me BO3AENCTBUS,
€Cnu 3TO Hay4yHO 0DO0CHOBaHO. TaKkKe MOXHO 3aA4efCTBOBATb BCMOMOraTeNbHbIE FPyNMbl ANSi OTCAEXUBAHUA
06paTuMocTh NOBbLIX TOKCUYECKMX N3MEHEHWI, BbI3BAHHBIX XMMUYECKMMU BELLLECTBAMMU NPU UCCNEA0BAHUM.
Kak npaBuno, nx pacnpeaenstoT Ha rpynny ¢ CamMmbiM BbICOKMM YPOBHEM KOHLIEHTPALMKN U KOHTPOSBHYIO rpynny.
Ecnu sannaHmpoBaHoO NPOMEXYTOYHOE YMEPLUBEHME, KONIMYECTBO XKUBOTHbIX, BKIMIOYEHHBIX B NS1AH CCneao-
BaHWA, OOMKHO ObiTb YBENMYEHO HA YUCMO XKMBOTHbLIX, KOTOPbIX NAAHMPYETCS YMEPTBUTbL A0 3aBepLUEHUs
ncecnegoBaHusa. STUM XKUBOTHBIM CrEAYeT NPOBECTM Takoe ke obcneaosaHue (BKMovas maccy Tena, nortpe-
OneHue BOAbI U NULLKX, reMaToNOrM4Yeckne n KNMHUYeckne BMoXMmmnyeckne nokasarenu, BoisiBieHWe NaTono-
TUiA), KaK 1 XXUBOTHLIM B CTaAMMN XPOHUYECKOW TOKCUMHOCTU OCHOBHOTO uccneaoBanus. MOXHO Takke caenatb
peseps (B rpynnax NPpoOMEXXyTOYHOro yMEepLBIeHnsa) Ana U3MepeHumn, OrpaHMYEHHbIX 0CO0bIMU, KNIOYEBLIMU
nokasarensamu, Takumm Kak He MiPOTOKCUMHOCTb UIU UMMYHOTOKCUYHOCTb.

4.2.3 KoHueHTpauua

CnegyeT ucnonb30oBaTb KAK MUHUMYM TPU YPOBHSA KOHLIEHTPALMKM U NapansenbHbIi KOHTPOSb, 3@ UCKIIO-
YEeHWeM TeX crny4yaes, korga nNnpoBoAUTCA UCCNEA0BAHME C MAKCUMAarbHO BO3MOXHOW KOHLEHTpauuen. Yawe
BCEro npu Bbibope ypoBHEN KOHLEHTPaLUUM OCHOBbLIBAIOTCS HA pe3ynbrarax KpaTKOCPOYHbIX UCCNeaoBaHUM
NOBTOPHOW KOHLEHTPaUuU UNKM MCCReaoBaHUAX NO OOHaPYXEHUIO AuanazoHa KOHLUEeHTpauuii. Heobxoaumo
NPUHUMATb BO BHUMAHME NIOOble CyLLIEeCTBYIOWME TOKCUKONMOTUYECKME U TOKCUKOKMHETUYECKUE AaHHble NO
TECTUPYEMOMY MAN POACTBEHHLIM €MY BELLIECTBAM.

Ecnu HeT orpaHu4eHnin no Pu3nKO-XMMUYECKON npupoae unu 6MonornyeckoMy BO3AEeUCTBUIO UCChe-
JyeMoro BeLlecTBa, AOoMmkHa ObiTb BbiOpaHa camas BbICOKasi KOHLEHTpauMAa AN onpeaeneHus OCHOBHbIX
OpraHoB-MMLLEHEN U TOKCUYHbIX adheKkTOB BO3aencTBUA. OaHako cneayet maberatb CTpagaHuin, THXeNown
TOKCUYHOCTH, Goneli unn cmeptu. Cambiit BbICOKUI YPOBEHb KOHLIEHTPALIMK CrieayeT BblOpaTh ANA NONy4eHUs
NPU3HAKOB UHTOKCUKaLMK, KaK, HanpuMep, O TOKCUMHOCTU CBUAETENLCTBYIOT U3MEHEHUSI YPOBHSA CbIBOPOTOM-
HOro chepMeHTa UM HEBO3MOXHOCTL HabpaTtb maccy (npumepHo 10 %).

OaHako B 3aBUCMMOCTU OT Lienei uccneaoBaHus MOXET ObiTb BbIOpaHa HAaMBbLICLLASA KOHLEHTPALIMA HUXKE,
YeM KOHLIEHTpauusi, NOATBEPKAAIOLLAA HAaNM4ne TOKCUYMHOCTU, HanNpuMep, CRM KOHLIEHTpaLMs Bbi3blBaeT NoOoY-
HOe AeNCTBUE, KOTOPoe, TEM He MeHee, Crabo OTpaXKaeTCA Ha NPOAOIDKUTENLHOCTU XM3HU UK Macce Tena.
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PasHuua mexay KOHUEHTpaumsiMu gorkHa ObiTe HanpaeneHa Ha onpeaeneHne 3aBMCUMOCTU «KOHLIEH-
Tpauua — OTBET» U YCTAHOBMNEHME HAMBLICLLErO YPOBHSA KOHLEHTPaLumn, Npyu KOTOPOI He HabnogaeTcs spea-
HbIl acpdekT Bosaencreua (NOAEL) unu apyrux npeanonaraemMbix pe3ynsratoB UCCnefoBaHus, Hanpumep,
BMC npu caMOM HU3KOM YPOBHE KOHLEHTpaLMKU. YCNOBUA, KOTOPbIE JOSKHBI ObITb MPUHATLI BO BHUMaHUE
NpW YCTAHOBMEHUN HUXHUX KOHLIEHTPALMIA, BKIIOYAIOT: NpeanosiaraeMblii HaknoH KPMBOW 3aBUCUMOCTM «KOH-
LieHTPaumMsi — OTBET», KOHLEHTPaLMK, MPW KOTOPbLIX MOTYT NPOUCXOANTb BaXKHbIE USMEHEHUS B MeTabonuame
UnW BUJ TOKCUYECKOro AEeNCTBUA, KOrAa NpeanonaraeTca noporosas BenWYuMHa, UM Korga npeanonaraercs
MCX0AHAasA TOYKa ANA 9KCTPANONALMU HUSKOW KOHLEHTpaLIMK.

M3bpaHHasa pa3HuLa B YPOBHE KOHLEHTpaLuW 3aBMCUT OT NapaMeTpoB TECTUPYEMOTO BELLECTBA U HE
MOXeET ObITb MPONMUCaHa B 9TOM cTaHaapte. Ho ananasoH OT ABYX 40 YEThbIpeX 3a4acTylo OnTUManeH Ans
YCTAHOBINEHUSA CHUXXEHMS YPOBHEN KOHLEHTpauuu, a Nnpu NCNonb30BaHMU OYEHb BONbLUMX UHTEPBANOB (Ha-
NpUMEp, A1Mana3oH NPUMEPHO OT LLECTU A0 AECATU) MEXOY KOHLEHTPaLUSMU NPeANoYTUTENLHO A00aBneHne
YEeTBEpTOl TECTUPYEMON rpynnbl. Mpy BoIGOPE KOHLEHTPALUMK U Pa3HULbl B YPOBHAX KOHLEHTpaLui cnegyeT
MCNonb30BaTh [2], HO B LUenoM cneayeT u3beratb UCMONb3OBAHUA AuanasoHa Bbiwe 10, a ero NPUMMEHEHne
AOMKHO ObITh 0GOCHOBAHO.

Mpu BbIOOPE KOHLEHTPALMM ANA NPOBEAEHUA UCCNEA0BaHNI XPOHUYECKOW TOKCUYHOCTU U KaHLIEPOreH-
HOCTU HEOBXOAUMO YYECTb:

- 3HAHWUA NIV NPEANONOXEHNA O HENMMHENHOCTAX UMK TOYKaxX U3rmba B 3aBUCUMOCTH «KOHLEHTpaLUns —
OTBETY;

- (hapMakoOKMHETMKY N KOHLUEHTpaLmIO, Koraa metabonuyeckasl MHAYKUMS, HacCbiLLEHWe UM HenuHen-
HOCTb MEXAY BHELUHUMU U BHYTPEHHUMU KOHUEHTPALMAMU NPOUCXOAAT UM HE NPOUCXOANT;

- NPU3HAKN NOPAKEHWA, BIIMSAHUS UK NOKa3aTenu BO3AENCTBUA HA OCHOBHbIE BUONormyeckne NpoLeccsl;

- OCHOBHbIE (MNK Mpeanonaraemsle) NPOABNEHNA MEXaHM3Ma AENCTBUS, KaK TO KOHLEHTpauus, Npu Bee-
AEHUN KOTOPbIX HAYMHAET YBENIMYMBATLCA LMTOTOKCMYHOCTb, HAPYLLIAETCA rOPMOHANbHbLIN YPOBEHL, NOAABNS-
€TCH roMeocTaTUYECKNn MEXaHU3M U T.4.;

- UHTEepBanbl KPUBOW «KOHUEHTpauusa — acpdekT», rae Heobxoanma YpesBbl4anHO HageXXHasa OLEHKa,
HanpumMep, B npeaenax oxuaaemoix BMC unu npegnonaraembix NOporosbiX BENUYNH;

- YPOBHMW aHanu3a npeanonaraemoro Bo3AenWCTBUS HA OPraHM3M YenoBeka.

KoHTponbHas rpynna He AOMkHA Monyyarb uccneayemoe BellecTBO. C XKMBOTHBIMU M3 KOHTPONBLHOM
rpynnel cnegyet o6pawarbCs Tak XKe, Kak U ¢ TecTupyeMbiMu rpynnamu. Ecnu ucnons3yercs cpeaa, KOH-
TpONbHas rpynna AoMmkHa nony4yarb €e B MakCuManbHOM 06beMe OT UCNoNbL3yeMoro B rpynnax.

4.3 BeeaeHue uccneayemMoro BelecTsa

Mceneayemoe BeLecTBO BBOAUTCA UHIaNsALMOHHO. Cnocob u MeToa BBEAEHUS 3aBUCAT OT LIENKN uccne-
JoBaHuA, PUINYECKO-XMMUYECKUX CBOINCTB BELLECTBA, €ro GU0Normieckon yCBOSIEMOCTU U OCHOBHOIO CNOCO-
6a n meToaa BBeAE€HUS B OpraHU3m YerioBeka. LienecoobpasHocTb cnocoba u MeToaa BBeAeHUS A0MKHA ObiTb
o6ocHoBaHa.

Mpu UHranAUMOHHOM BBEAEHUM XMBOTHBLIE MONYYAIOT KOHLIEHTPALMIO UCCREayeMOro BELLeCTBa exe-
AHEBHO (CeMb AHEN B HEAENIO), KAK NPaBUIo, B TEYEHUE OAHOTO roaa. JTioGoi apyrov pexxuMm KOHLEHTpauuu,
HanpuMep NATb AHEN B HeAEN0, AOMMKEH ObiTb 0O0CHOBAH.

4.4 NpoaoMkuTenbHOCTL UCCNeao0BaHUA

HecMOTpA Ha TO, UTO AAHHbLIN CTAHAAPT PACCUMTaH HA ABEHAALATUMECAYHOE UCCneaoBaHNe XPOHUYe-
CKOIM TOKCUYHOCTU, NNaH UCCNefoBaHNUs JOMYCKAET, UTO MOXKET ObiTb NPUMEHEH kak Gonee KopoTkuii (Hanpu-
Mep, LWEeCTb UNKN AEBATbL MECALIEB), TaK U Oonee AnuHHbIN (Hanpumep, 18 unu 24 mecsaua) nepuoa uccneao-
BaHWW, B 3aBUCUMOCTU OT Liernei U 3aaad akcnepumeHTa. OTKINOHEHUS OT NPOAOMKUTENBHOCTU BO3AENCTBUSA
B 12 MecAueB AOMKHbI ObITb 000CHOBAHLI, 0COOEHHO B Cny4vae CokpaleHns cpokos. BenomorarenbHble rpyn-
Mnbl, BKAIOYEHHbIE ANst HAOMIOAEHUSA 32 00PATUMOCTBIO NIOOLIX TOKCUYECKMX U3MEHEHUIA, BbI3BAHHBIX XMMUYe-
CKUM BELLECTBOM, CneayeT AepaTb 6e3 KOHLEHTpaUUi He MeHee YeTbipex Heaenb, Ho He Bonee oaHON TpeTH
ot obLiero nepuoaa uccnefoBaHuA Nocne npekpaweHns Bo3aencTBUS.

4.5 Haonwogennsa

Bce »MBOTHbIE AOMKHBI MCCIEN0BATLCA HA NPEAMET GONEe3HEHHOCTU NN CMEPTHU U Ha Hanuuue 0cobbix
TOKCUKOMOMMYECKUX 3HAYMMbIX MPU3HAKOB, B YaCTHOCTU HEMPOMYHKLIMOHANBHLIX U HERPONOBEAEHUYECKUX,
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00ObIMHO B Hayane u B KOHUE KaXkaoro AHs. JONONHUTENEHO XMBOTHbIE 4OSMKHbI NPOBEPATLCA KaK MUHUMYM
OOWH pa3 B BbIXOAHbIE U MpasgHudHble AHU. OOulee KNMMHUYeCKoe HabniogeHne AOMKHO OCYLLECTBNATLCH
KaKk MMHUMYM OAWH pa3 B AE€Hb, NMPEANOYTUTENbHO B O4HO U TO XE BpEMs, NPUHMMAs BO BHUMAaHWE nepu-
o4 Makcumyma npegnonaraemoro Bo3aencTBus KOHUEeHTpauun. KnuHmyeckoe COCTOsIHUE XUBOTHbIX criegyeT
dukcuposaTthb.

MoapobHoe knuHUYeckoe HabngeHne AOMKHO ObiTb MPOBEAEHO Kak MMHUMYM OAMH pa3 4O Hayana
BO34eNCTBUSA (YUUTbiBaA NpeaMeT UCCNEA0BAHUA), K KOHLY NePBON HeAEenM UCCNeaoBaHusa U BNOCNEACTBUM
exxemecsayHo. MNpoTokon HabnoaeHnn JomKeH ObITb COrMacoBaH Tak, YToObl 06ecneunTb MUHUMAanNbHYIO pas-
HULY MeXay OTAENbHbIMKU HabnaaTensamm U He3aBUCUMOCTb OT TECTOBOW rpynnbl. 3Tn 06CneqoBaHNUsS He-
00X0AMMO AenaTtb BHE KMETKU, KaKabli pa3 B O4HOM MECTe, B OAHO U TO e Bpema. Mx cnegyer TwarenbHo
dMKCMpPOBaTh, XenaTenbHO UCMOMb3yA CUCTEMY KONMMYECTBEHHbIX NMOKa3aTenen, YeTko OTOBOPEHHYIO UCTbI-
TatensHon naboparopueii. Heobxogumo cnegutb 3a Tem, 4TOObl BapbUpOBaHME B YCNOBUSIX HABnogeHUs
ObIN0 MUHUMarNbHbIM. OTMEYEHHbIE NPU3HAKW JOJHKHBI BKITHOYATb HE TONBKO M3MEHEHUS KOXU, LUEPCTH, rnas,
CNM3NCTbIX 000N0YEK, BOSHUKHOBEHUE CEKPELMU M IKCKPELIMM N aBTOHOMHOW akTUBHOCTU (Hanpumep, cneso-
oTAeneHue, NMospeKkUns, pasmMep 3padka, aHoMarsnbHbIn cnocol AbixaHus). MUaMeHeHnua B NOXoake, nonoxe-
HWUW Tena, peakunn Ha NPUKOCHOBEHMWE, KaK U HanMyYne KNOHNYECKMX UM TOHUYECKUX ABWXEHUIA, CTEpeoTMnax
(Hanpumep, Ype3mepHoe yMbiBaHMe, OAHO0Opa3sHbIe ABMXXEHUS MO KPYry) U1 aHOManusix nopegeHus (Hanpu-
Mep, YNEeHOBPEeAUTENLCTBO, XOXAEHME 3a40M HaMNepes) Takke 40MMKHbI PerMCTpMpoBaThCs.

OdTanbMOonornyecknin OCMOTP C UCNOMb30oBaHNeEM OpTanbLMOCKONa UK APYroro noaxoasaLWwero MHCTPY-
MeHTa cnegyet NpOBOAMTE BCEM >XMBOTHLIM 40 MEPBOrO BBEAEHUS UCCNEAYyEMOro Belectaa. 1o OKOHYaHum
nccneaoBaHWst 3TOT OCMOTP KemnaTernbHO NMPOBECTU BCEM XXUBOTHbIM, HO, KAk MUHMMYM, FPynne C BbICOKOK
KOHLEHTpauuen n KOHTPONLHONW rpynne. Ecnu oBHapyXXeHbl U3SMEHEHUS, UMEIOLLME OTHOLLEHME K Tepanum,
crneayeTt OCMOTPETb BCEX XKUMBOTHbIX. ECNN CTPYKTYPHbIVM aHanu3 unm gpyrue gaHHole roBopsT 06 opransmo-
FI0rM4YEeCKON TOKCUYHOCTHU, TOrAa YacToTa opTanbMONOrMYecknx OCMOTPOB A0IMKHA ObITb yBENNYEHA.

[na xumMu4eckmx BeLEeCTB, ANA KOTOPbIX NpeaBapuUTENbHbIE UCCIIEA0BAHMSA HA TOKCUYHOCTbL C MOBTOpP-
HbIM NPUEMOM KOHLeHTpauuun B TeyeHue 28 n/unu 90 gHen nokasanu noTeHymanbHyl0 BO3MOXHOCTL OKa3bl-
BaTb HEWPOTOKCMYECKOE BO3AENCTBUE, CEHCOPHYHO XMMUYECKYID aKTUBHOCTb K PasgpadkUTenNsM pasnuyHoro
TMna (Hanpumep, CryxoBbl€, BU3yarsbHbl€ N MPONPUOLENTUBHLIE Pa3apaXXMTenu) OLEHKY CUIbl 3axBaTa 1 ABu-
ratenibHON akTUBHOCTM MOXHO NMPOBOAWTL, NO BLIOOPY, A0 Ha4ana UCcrneaoBaHua U 3aTeM B TPU, LIECTb, Ae-
BATb U ABEeHaguUaTb MecsaueB. OfgHaKo MOXHO UCMONb30BaTh U Apyrue, He NPUBEAEHHbIE B CIMCKE NpoLEeaypbI.

Ona XxMMmyeckmx BeLEeCTB, rae npeaBapuTesbHble UCCReqoBaHna Ha TOKCMYHOCTL C NOBTOPHLIM Npu-
€MOM KOHUeHTpauuu vepes 28 n/unu 90 gHer nokasanu noTeHunarnbHy BO3MOXHOCTb OKasbiBaTb MMMYHO-
TOKCUYECKOe BO3AEWNCTBUE, AaNbHEWLLNE UCCIeA0BaHMA 3TOM0 pesynbrarta MOryT Mo XenaHuo NpoBOAUTLCA
0o 12 mecsaues.

4.5.1 Macca Ttena, noTpeb6neHue nuiyu/Boabl U NUTATESNTBHOCTb NMULLK

Bce XMBOTHbIE AOMKHbI B3BELLUMBATLCA B Hayane MCCNeaoBaHnsa Kak MUHUMYM pa3 B HeZdernto nepsble
13 Hepenb M Kak MUHUMYM €XKEMECAYHO B AanbHenweM. MamepeHnss noTpebneHnss NULM u NuTaTenbHOCTU
nuLLM cneayeT Npon3BOAUTb EXXeHedemnbHO nepsble 13 Hegenb M Kak MUHUMYM EXXEMECAYHO B AarnbHenLwem.
HeobxoamMmMo Takke yunTbiBaTb NOTpebneHne Boabl AN UCCNEA0BaHUIA, B KOTOPbIX aKTUBHOCTb NOTpebneHus
BOAblI U3MeHseTcs. MiamepeHns notpebneHnsa Bodbl CrieayeT NPoBOANUTL eXeHeaenbHO nepebie 13 Hegenb u
KaK MUHUMYM €XXEMECSHHO B AarlbHEeNLeM, KOraa BELEeCTBO BBOAUTCSH Yepes NUTLEBYIO BOAY.

4.5.2 FTemaTonorusa n KiuHM4Yeckas cuoxmmmus

B nccnenoBaHusx, B KOTOPbIX MCMNONMb3YIOTCA MPbI3YyHbl, FEMaToNornyeckme nccrnegoBaHns Heobxoanmo
NPOBOAMUTL, KAK MUMHUMYM, Ha 10 camuax n 10 camkax Kaxgon rpynnel B TpU, LLECTb U ABEHaaLUaTh MeCALEB,
BCEraa UCMnonb3ya OAHMX M TEX XKe XXUBOTHbIX. B crnyyae ¢ mbiluamm MOryT notTpeboBaTbCs BCMOMOoraTesbHbie
>KMBOTHbIE C TE€M, YTOObI NPOBOAMTL BCE HEOOX0AUMbIE remMaTonornyeckme ncenegosadus. B nccnegosaHusx
C Herpbi3yHaMu nNpobbl 6epyTCsl Y MEHbLLIETO KONUMYECTBA XXUBOTHbIX (Hanpumep, YeTbipe 0cobu Kaxaoro nona
KaXkz,ou rpynnbl B Cny4vae ¢ uccnegosaHmemM cobak). Het He06xogumMoCTu NPOBOAUTL M3MEPEHUS B TPU MeECS-
ua, ecnu 3a npeabiaywme 90 AHER NpyU aHaNOrMYHOM YPOBHE KOHLUEHTpauum He Habnoganock BO3AENCTBUS
Ha remaronorudeckme napametpbl. O6pasubl AOMKHbI ObITb COOPaHbI K KOHLY 3annaHupoBaHHOIO nepuoaa
uccrnenosaHus, B Nepuoa MCCNeaoBaHUs K TPEM M LLECTU Mecsauam, U K 12-my Mecsly HenocpencTBEHHO
nepea unm Bo BPeMsi NPoLEeAypbl YMEPLUBIEHUS XUBOTHbIX. [1po6bl KPOBU cneayet 6paTb M3 yKa3aHHbIX MECT,
Hanpumep, cepae4vHas NyHKUUS Unm U3 peTpo-rnasHomn nasyxu 1, no BO3MOXXHOCTU, XPaHWUTb B MOAXOAALLMUX YC-
noBusix. Heo6xoaMMo nccneaoBaTb NPUBEAEHHbIM CNUCOK NapaMeTpoB: obLas u nenkoumMTapHas popmyna,
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coaepxaHue 3pUTPOLUTOB, coaepkaHue TPOMOOLMTOB, KOHLIEHTpauua reMornobuHa, remaTokput (remaro-
KPUTHOE 4ncno), cpeaHee rematokputHoe uncno (MCV), cpeaHee coaepxaHue reMornoduHa B apuTpouuTax
(MCH), koHUeHTpauus remornobuHa B aputpouutax (MCHC), nporpomMGuHOBOE Bpemsi U Bpems 06pa3oBaHus
M aKTUBHOCTM TpombonnacruHa. Kpome Toro, Heo6xoaMMo uccneaosatb Tenbua leiiHua unu apyryo atTunuy-
HYI0 MOPONOrMIO 3PUTPOLIUTOB U METTEMOINOOUH, €Cnu NPUCYTCTBYIOT NIOObIE NPU3HAKU aHEMWUN UNU A py-
rMX HapyLUeHWIn KPOBETBOPEHUS. ECrnn xuMuyeckue BeLLIECTBA 0Ka3biBalOT BMMSIHME HA KPOBETBOPUTESbHYIO
CUCTEMY, MOXXHO TaKKe U3MEPUTb YUCINO PETUKYISPHLIX KINETOK U LIUTONOIMMI0 KOCTHOro Mo3ra, Xotse OHU He
o06s3aTenbHbl ANsi PErynsApHOro NPoBeAeHUs.

KnuHuyeckune bBuoxumMmnyeckue nokasarenu npu uccneaoBaHUn TOKCU4eCKoro BO3ﬂeI7ICTBI/Iﬂ Ha TKQHU U
0COBEHHO BNUSIHWE HA MOYKK U NEYEHDb cneayer onpeaendrb B np06ax KpoBU!, NoJy4eHHbIX OT, KAK MUHUMYM,
10 camuoB 1 10 caMOK Ka)kaon rpynel 3a 04UHAKOBbIE BPEMEHHbIE UHTEPBArbI, KaK NpeAnucaHo Ang reMaro-
NOrMYeCcKUX UCcreaoBaHUn, BCEraa UCNOMb3ysa OAHUX U TEX XKE XKMBOTHLIX. [N MbiLLen MOryT notpeboBarbcs
BCMOMOrarernbHbIE XXUBOTHbIE C TEM, YTOOLI NPOBOAUTL BCE HEOOXOAUMBIE KITMHUYECKUE BUOXUMUYECKME UC-
cnepoBaHuA. Het Heo6xoaMMOCTU NPOBOAUTE U3MEPEHUS B TPU MECSILA, ecnu 3a npeabiaylme 90 aHen npu
aHanorMyHOM YpPOBHE KOHLEHTpaLuMKu He Habnioaanocb BO3AEHCTBUA HA KNUMHUYECKUEe BUoxuMmnyeckue napa-
METpbI. PEKOMEHAYETCH ronoAaHne Ans XXUBOTHLIX (32 UCKITIOYEHMEM MbILLEH) BEYEPOM, HakaHyHe 3abopa
kpoBu. Heobxoaumo uccnenoBarb NPUBEAEHHBIN CNMCOK NAPaAMETPOB: MI0K03a, MOYa (a30T MOYEBUHbI), Kpe-
aTUHUH, 00LLMiA 6enok, anbOyMUH, KanbLWii, HATPUIA, Kanui1, 0OLLMI XONECTEPUH, KaK MUHUMYM, ABA aHanu3a
Ha renarouennionapHbli aHanus (anaHuH-amMuHOTpaHcdepasa, acnaprar-amuMHOTpaHcdepasa, rnioTaMmuHar
AernaporeHasa, XXenyHble KUCMNoThl) U Kak MMHUMYM [1Ba aHanu3a Ha renarobunuapHbiii aHanu3s (Leno4vHas
docharasa, ramma-rnyramuHTpaicdepasa, 5-Hykneotnaasa, oowmin ounupyobuH, xenuHble Kucnotol). Apy-
rMe KIMMHUYECKUe XUMUYECKUE NOoKa3aTenu, Takue Kak Tpurnmuuepua Hatowak, cneumduueckme ropmMoHbl U
XOMMHACTEpasa MOryT ObITb U3MEPEHbI B CRyvae HeoOXx0AUMOCTU B 3aBUCUMOCTM OT TOKCUHMHOCTM BeLLECTBa.
B uenom Heobxogum rubkuin noaxon B 3aBUCUMOCTU OT HabNAAEMOro U/unu 0XXMaaeMoro B03aenNCTBUA KaX-
[10r0 KOHKPETHOTO BELLIECTBA.

AHanu3 MoYM AOMMKEH NPOBOAUTLCH, Kak MUHUMYM, Y 10 camuoB 1 10 camok Kaxaon rpynnbl Ha 06-
pasuax, cobpaHHbIX 38 OMHAKOBbLIE NPOMEXYTKU BPEMEHU, KaK U B Cy4ae ¢ reMatonoruen u KNnMHMYeckomn
XuMuein. Her HeobxoaMMoOCTU NpOBOAUTL U3MEPEHUS B TPU Mecsila, ecnu 3a npeabiaylume 90 aHein npu
aHanorMyHOM YpPOBHE KOHUEHTpauuu He Habmioganocb BO3AEWCTBMA Ha Mo4y. B nocnegHue akcneprHbie
peKkoMeHAauMn No NCCNeAOBaHUIO KIIMHUYECKOW NaTonormm Obin BKIIOYEH CNEAYIOLLMIA CIMCOK NapaMeTpoB:
BHELUHUW BMA, 00beM, OCMOTUYECKAA KOHLEHTPaLMsA pacTBOpaA UMMM OTHOCUTENbHAsi MNOTHOCTbL, pH, oLy
6enok u rniokosa. [pyrue uccreaoBaHusi BKIIOYAIOT KETOH, ypOOMIMHOTEH, GUnMpybuH U CKpbITYIO KPOBb.
JononHutensHble UCCNea0BaHUs MOryT ObiTb MCNONbL30BaHbI NPU HEOOXOAMMOCTU PaCLLMPUTL U3YYEHUE Ha-
bntogaembiX BO3AENCTBUNA.

4.6 MNaTonorua

4.6.1 Makpockonuyeckas aytoncus

Bce u1BOTHbIE, y4acTBYIOLME B UCCNeA0BaHMM, Kak NpaBuno, NoaABepraloTCca NOAHOW, AeTanbHOW
MaKpOCKOMWYECKOW ayTOnCuu, KOTOpas BKIIOYaET TulaTenbHOe UCCNegOoBaHUE HapYXXHON NOBEPXHOCTU
Tena, BCeX OTBEPCTUI, YEPENHBIX, FPYAHLIX U OPIOLLHBIX MONOCTEN U UX COAEPXUMOTO. Mpu 3TOM MOXeET
ObITb caenaH peseps (B rpynnax Ansd NPpOMEXYTOUHbIX yMEPLLBIEHUI UMM BO BCMOMOTaTeNbHbIX rpynnax)
Ana U3MepeHuin, orpaHNYeHHbIX OTAENbHbIMU, BaXHbIMW NOKasaTensMu, TakMMU Kak HEMPOTOKCUYHOCTb
UM UMMYHOTOKCUYHOCTb. OTUX XXUBOTHbIX HE HY>XHO MOABEpraTb ayToncuu U AdanbHenLwmum npoueaypam.
MHAWKATOPHbIE XXMBOTHbIE MOTYT TpeboBaTb ayTONCUU B KaXKAOM OTAENLHOM Cryyae, Ha YCMOTpeHue py-
KOBOAMTENS UCCIeA0BaHUS.

3Hauumble opraHbl cneayer cobpaTtb y BCEX XMBOTHbLIX, UCKMOYAs TeX, YTO yKasaHbl Bbie. Haano-
YEYHUK, MO3r, NPUAATKU AnYKa, cepaue, Nnodku, nevyeHb, AUYHUKKU, CeneseHka, AWYKK, LMTOBMAHAaA Xenesa
(oueHuB NOCTMKCALMIO, C NAPALUMTOBUAHON XKEME30M) U MaTka BCEX XUBOTHbIX (KPOME TeX, YTO Oblnn Han-
OEeHbl YMEePLUMMMN U/ Bbin NPOMEXYTOYHO YMEPLUBMEHbI) AOMKHbI ObITb OTCEYEHbI, €CNKn HeobxoanmMo, oT
npuneraipLLmMxX TKaHel U B3BELUEHbI Kak MOXHO ObICTpee nocne 0TCeYeHNns Ana NpPeaoTBpaLleHUs BbICbIXaHMS.
B cnyyae ecnu opraHbl NapHbIe, HANPUMEP, NOYKKU, HAANOYEYHUKKN, 06a opraHa AOMKHbl ObITb B3BELLEHbI OT-
JenbHo. B uccneagoBaHuax ¢ UCNOMb30BaHWEM MbILLEN, B3BELUMBAHWE HAANOYEYHbIX Xene3 He 00A3aTenbHO.

TkaHu, KOTOpbIE HEOOXOAUMO NOABEPIrHYTL KOHCEPBaLMK B Hanbonee nogxoasLeM cpeacTee dmkcalum
B Ka4yecTBe obpasua Ans AanbHeRLwero ructonaTonornyeckoro CCreaoBaHus, npeacraBneHsl B Tabnuue 1.
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Bece ma KpocKonuyeckue

Kenyaok (kapananbHbIA

noBpexaeHHs Cepaue MoaxenyaoyHan xenesa oTAen Xenyaka, Xenesuctoin
XKernyaok)

Hagnoveunuk MoaB3AOLWHas KULLKa MapawuToBnpHas xenesa | [3y6bl]
AoprTa ToHKas KuLKa Mepudepuyeckue HepBbI Aunuko
['onosHoOW Mo3r (BKNto4aa Movka mnocpus Tumyc
oTAenbl roNOBHOMO MO3ra,
MO3Xe4oK, Meaynna, Bapo-
nneB MOCT)
Cnenas kuwka Cne3sHas xenesa MpocTata LLinToBuaHas xenesa
LLleika maTku MeveHb MpsaMasa kuwka [A3bik]
CaepTbiBaloLWan xenesa INerkoe CnoHHas xenesa Tpaxes

ToncTan Kuwka

JTumdpatuueckue yanol
(kaK NOBEPXHOCTHbIE, TaK U
rny6okue)

CeMeHHble Ny3bipbKu

MoueBolii ny3blipb

BUAOB KPOME KpbIChl)

[seHaguaTunepcTHas MonouHas xenesa (06a3a- | CkeneTHas mblliLla Martka (Bkntovas Lweinky
KuLLKa TeNnbHO ANns caMok) Marku)
Snuaguammmnc [BepxHue gbixaTeribHble Koxa [MoyeTouHuK]
nyTW, B TOM Yucne Hoc,
HOCOBbIE paKOBUWHbI, OKO-
NoHocoBblE Nasyxu]
a3 (Bkntouas ceTyaTky) Muwesoa CnWHHOI MO3r (Tpu ypoB- [Ypetpa]
HA: WENHBIA, cpegHuil —
rpyaHomn, NOACHUYHbIN)
[BenpeHHas kocTb ¢ cycTa- | [O6oHsTenbHas nykoeuya) | CeneseHka Braranuwe
BOM]
YKenyHbli ny3slpb (ANA AndHuk [MpyauHa] YacTb KocTHOro Moara u/

Unu ceexui MYHKTaT KOCT-
HOro Mosra

[apaepoBa xenesa

TkaHuW, NPUBEAEHHbIE B KBAaAPAaTHbIX ckoGKkax, He ABMATCA 00sA3aTensHbIMU,. B criyyae ¢ napHbIMK Op-
raHamu, Hanpumep, NOYKK, HaanoYevYHUKK, CreayeT CoxpaHAaTb 06a opraHa. Jliobble Apyrue opraHbl, CHUTal-
LUMecs Ha OCHOBE M3BECTHbIX CBOWMCTB MCCMNEAYEMOro BELLECTBA BO3MOXHBIMU OpraHaMuU-MULLEHSAMU, TaKkKe
cneayet coxpaHuTb. Ons Apyrux opraHoB/TKaHeW (M B AOMNONHEHWE K OTAENbHO COXpPaHAEMbIM TKaHAM U3
AbIXaTenbHbIX NyTeNn) CIMCOK OPraHoB, Kak OH YCTAHOBIEH Afsi NepOpanbHOro BBeAEHUs, A0MmKeH ObiTb nepe-

CMOTPEH.

4.6.2 NucTonaronorus
MuHUManNbHbIMW TMCTONATONOMMYECKUMMN aHaNM3aMu AOMKHbl BbITh:

- BCE TKaHW U3 rpynnbl C BbICOKON KOHLEHTPaLMen U KOHTPOMBLHOW rpynnbi;

- BCE TKaHW >XMBOTHbIX, YMEPLUMX UNU YMEPLLBIEHHbLIX B TEYEHUE UCCIIE0BaHUS;

- BCE TKaHW, UMEIOLLME MaKPOCKOMUYECKUE aHOMAmNUK;

- TKaHW OPraHOB-MULLEHEN WU TKAHW XUBOTHbIX, UMEIOLLUE N3MEHEHUS, CBSI3aHHbIE C NMPOBOANUMBIM UC-
crefioBaHWEM, U3 rpynMbl, NOMyYaBLUE HAUBBICLLYIO KOHLIEHTPALMIO, M U3 BCEX APYTMX rpyn;

- B CNy4Yae C napHbIMKU OpraHamu, HanpuMep, NoYKW, HagNOYEYHMKU, AOMKHbI BbITb UcCnedoBaHbl 06a

opraHa.

[laHHble ANs KaXaoro OTAENbHOMO XUBOTHOTO A0MKHbLI COAEPXKATh BCE MapameTpbl Mo OLEeHKe BO3aeii-
CTBUA. JOMNOMHUTENBHO BCE AaHHbIE A0MKHbI BbiTh CBEAEHLI B TAGNULY, OTPAXKAIOLLIYIO ANS KA 0/ TECTOBO
rpynmbl KOMMYECTBO XMBOTHBIX HA HAYano0 UCCrenoBaHNS; KONIMYECTBO >KMBOTHbIX, YMEPLUNX BO BPEMS WUC-
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CNefoBaHUsl UMW YMEPLLBIIEHHbIX MO F'YMaHHbIM COOBPAaXEHUSAM, U BPEMS KaXOOW CMEPTU MMM yMepLLBe-
HUS; KONMMYECTBO 0BHAPYXKEHHBIX MPU3HAKOB TOKCUYHOCTU; ONMCaHne HabnogaeMbix NPU3HAKOB TOKCUYHOCTH,
BKIIOYasi BPEMS Ha4ana, NpoAOIMKATENBHOCTb U TSHXKECTb MOBbIX TOKCUYMECKUX BO3AENCTBUIM; KONTUHYECTBO XKU-
BOTHbIX, AE€MOHCTPUPYIOLLIMX NaToSIOr1i0, TUM NaToforUM U MPOLEHT >XMBOTHbLIX, AEMOHCTPUPYIOLLMX KaXabli
TUN NaToNnorum.

[laHHble KOHTPONSA NpeablAYLLUX UCCMeA0BaHNi MOTYT GbITh NOMNE3HLIMU NPU UHTEPNPETALMK Pe3ynbTa-
TOB HACTOSALLErO UCCMNEA0BaHUA B CRy4asx, Koraa UMeeTcst MHAopMaLnsa 0 pasnuynsax B KOHTPOMbHBIX AaH-
HbIX. [aHHbIe KOHTPONS NPeAbIAYLUMX UCCIeA0BaHNIi J0MKHbI NPEaOCTaBNATLCS U3 TON e nabopatopuu 3a
nocneaHue 5 net npu ycrnoBUM UCMOMb30BaHNS XXUBOTHbLIX TOM )€ NMUHUK U TOTO XXe BO3pacTa.

Mo BO3MOXHOCTM, YNCTIEHHbIE PE3YNbLTaThl AOMKHbI ObITb OLEHEHbI CrieLUanbHbIMU U OBLLENPUHATLIMM
cTatucTUYecKnmMmu metogamu. CTaTuCTU4EeCKMe METOAbl U AAHHbIE ANA aHanu3a A0MKHbI ObiTb BbIGPaHbI BO
BpeMs pa3paboTku uccnegosanus. Mpu He0OX0OAMMOCTU, STOT BbIOOP AOMKEH NpeaycMaTpuBaTb KOPPEKTU-
POBKY BbIXXMBAEMOCTH.

5 Otuer

Ot14et 00 nccnegoBaHun 4OMHKEH COAEPXATb CreayoLLY0 MHAOpMaLuio:

Uccnepyemoe BelwecTBoO:

- husnyeckme npupoaa, YucToTa u PU3MKO-XMMU4eCcknue CBOMCTBA;

- NAEHTUPUKALMNOHHbIE AAHHbIE;

- NICTOMHUK BELLECTBA,

- HOMEpP NapTuu.

Cpepna (npu1 He0o6x0AUMOCTH):

- 060CcHOBaHue BbIGOpa cpedbl (ECNK 3TO HE BOAA).

MoaonbITHbIE XXUBOTHLIE:

- BUa/poa n o60CHOBaHME caenaHHoro Bbibopa;

- Yucrno, Bo3pacrt, Non B Ha4arne nuccrneaoBaHus;

- MIPOUCXOXAEHUE, YCNOBUA COAEPXKaHUA, NUTAHUE U Tak Jarnee;

- Macca Ka)goro >XMBOTHOIo B Ha4ane unccneagoBaHus.

JaHHble 06 yCnoBUAX NpoBeAeHUA UccrieoBaHUA:

- 000CHOBaHNEe MeToAa BBEAEHUS M BbIDOPA KOHLUEHTPaLUK;

- M0 HEODXOAMMOCTM, CTAaTUCTUYECKME METOANKN, MCNOMb3YEMbIE ANA aHaNU3a AaHHbIX;

- noagpoBHOe onucaHve NPUroTOBMNEHUA COCTaBa TECTUPYEMOTO BELLECTBa/NULLM, AOCTUTHYTAA KOHLEH-
Tpauus, ycTON4MBOCTb M OAHOPOAHOCTb BELLECTBA;

- cnoco® BBeAeHMA BellecTBa U NogpobHoe onMcaHne BBEAEHUS;

- onucaHue Hoca u/unun BCero Tena,

- Ka4eCTBO nNuuin u BoAbl.

PesynbraThbl:

- Al@HHbIE O BbDKUBLLMX;

- Macca/M3MEeHeHUs Macchl;

- notpebneHune eabl, NOACHET IHEPreTUYECKOW LEHHOCTH, €CIN NPOBEAEH, U NOTpebneHue BoAbl, ecnu
BO3MOXHO;

- peakuus Ha TOKCUYHOCTb MO MONy U YPOBHIO KOHLEHTpaLUK, BKNOYasa NPU3HaKN TOKCUYHOCTH,

- XapakTep, OXBaT W, €CNi BbISIBIIEHA, TSHKECTb U NPOAOIMKUTENBHOCTb KNMHUYEeCKUX HabnoaeHui (Bbinm
OHUW NPOMEXYTOUHLIMU UMW MOCTOAHHLIMM);

- o(pTanbLMoNOrM4eckMin OCMOoTp;

- reMaTonornyeckne aHanmsbl;

- KNMHUYeckne DMOXMMUYECKUE aHanusbl;

- aHanu3 mouu;

- pesynbTar nobbiX UCCNEeA0BAHUI HEWPOTOKCUYHOCTU UMM UMMYHOTOKCUHMHOCTH;

- KOHeYHas macca Tena;

- Macca OpraHoB U UX COOTHOLUEHMWE, €CN BO3MOXHO;

- aHHbIE ayTOMNCUK;

- AeTanbHOe OnMcaHue rMcTonaToNnorMyeckux nokasarenemn, MMeKLMX OTHOLLEHWE K NPOBOAUMOMY UC-
CNeaoBaHuio;

- AaHHble abcopOummn, ecnn BO3MOXHO.
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CTtaTucTHUyeckasa o6paboTka pe3ynbTaToB (rae 3T0 BO3SMOXHO):
- macca Tena Ao u nocne UccneaoBaHus;

- Macca opraHoB Zj0 U NOCcne UCcreaoBaHus;

- notpebneHue NULIM UM BoAbl M SHEPreTMYeckas LEHHOCTb MULLW.
N3yyeHue pe3ynbraToB BKIIOYAET:

- COOTHOLLEHWUE 3aBUCUMOCTU «KOHLIEHTpALMSA — OTBETY;

- paccmoTpeHne nbdoi hopmbl BO3AEHCTBUS;

- U3y4eHue BO3MOXHOCTU MOAENUPOBAHUS;

- aHHble KOHTPONSA NPeablAYyLLUX UCCIIEA0BAHWIA;

- 3HAYMMOCTb A 115 YenoBeKa.

3akntoyeHue
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