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MNpegncnosne

Llenn, 0OCHOBHble MPUHLUMMbI 1 OCHOBHOW NOPSAO0K NpoBeAeHust paboT no
MEXrocyapCTBEHHOW CcTaHaapTm3auum yctaHoBneHol B OCT 1.0-92
«MexrocygapcTBeHHasa cuctemMa crtaHgaptTusaumn. OCHOBHbIE MNOJSIOXEHUS»
n rOCT 1.2-2009 «MexrocygapctBeHHasa cuctema cTaHgapTmMsaumn.
CTaHpapTbl  MeXrocygapCTBeHHble, npaBuia W pekoMeHgauuum no
MeXrocyaapcTBeHHON cTaHAapTu3auuun. lMpasuna paspaboTku, NPUHATUSA,

OOHOBNEHUA N OTMEHbI»

CBefieHUs o cTaHgapTe

1 MOAIrOTOBJNIEH ®epepanbHbIM  GHOOXKETHBIM  YUYpeXaeHnem
3ApaBoOXpaHeHnss  «POCCUWCKNIA  PerucTp noTeHuuanbHO  OnacHbIX
XUMUYECKNX W OMONOrnvyecknx BewecTB» degepanbHoi cnyxo6bl no
HaA30py B cpepe 3aliuTbl NpaB NoTpebuTenei n 6narononyymnst yenoBeka
(PBY3 «Poccuidickuin  peructp noTeHUMasibHO OMaCHbIX XWUMUYECKUX W
6uonornyecknx BeuwecTs» PocnoTpebHaasopa);

depfepanbHbIM  TOCYAAPCTBEHHBIM  YHUTAPHbIM  Mpeanpusatuem
«BCepoccuncknin - HayyHo-uccnenoBatesibCKUil  LEeHTp CcTaHgapTtusauuu,
nHopmaunn un ceptupukaLmn colpbs, matepunasnos u sewecTts» (Pryrl
«BHNL,CMB»)

2 BHECEH ®epepasibHbiM  areHTCTBOM MO  TEXHUYECKOMY

perynmpoBaHuio U MeTPosIorim
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3 MPUHAT MexrocyaapCTBeHHbIM COBETOM M0 cTaHAapTusauuu,

MeTpOosIornmn n cepTudmkaymn (npoTtokon No 44-2013
oT 14 Hos6ps 2013 r., npunoxeHue Ne 24.)

3a NpUHATUE NMPOrosI0CcoBasin:

KpaTtkoe Kop cTpaHbl CokpalleHHOe HauMeHoBaHue
HaumMeHoBaHue no MK HaunoHa/ IbHOro opraHa no

cTpaHbl no MK (MCO 3166) cTaHgapTumsauyum

(MCO 3166) 004-97 004 - 97

ApmeHus AM MUWH3KOHOMWKM Pecnyb6nukm ApmeHus
Benapycb BY FocctaHpapt Pecnybnukn benapych
Kbiprbi3ctaH KG KbipreisctaHgapT

Mongosa MD Mongosa-CtaHpapTt

Poccuiickas ®egepauus RU PocctaHpgapTt

TapKnkuctaH TJ TagxukctaHgapT

4. HactosAwwi cTaHgapT WAEHTUYEH MeXAYHapOoAHOMY [O0KYMEHTY
OECD Test Ne 452 Chronic Toxicity Studies (O3CP Tect Ne 452
WccnepoBaHne XpOHUYECKON TOKCUYHOCTH).

MepeBos C aHMIMINCKOTo A3blka (en).

CTeneHb cOOTBETCTBUA - naeHTu4yHasa (IDT)

5. Mpukasom  degepasibHOrO  areHTCTBa MO TEXHUYECKOMY
perynmpoBaHuio 1 MeTposiorum OoT 22 Hoabpsa 2013 r. Ne 8ll-ct
MEXrocyaapcTBeHHbINn cTaHaapT FTOCT 32519-2013 BBeaeH B AelicTBuE B

KauyecTBe MexXrocyaapcTBeHHOro ctaHgapra ¢ 1 asrycta 2014 r.

6 BBEAEH BIEPBbIE
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NHbopmauys 06 M3MEHEHUsIX K HacTOosILEMY CTaHaapTy nybnvkyeTcs B

eXerofgHoM NHGOPMAaLIMOHHOM yKasaTene «HaluoHabHble CTaHAapThi», a TEKCT
M3MEHEHU/A 1 NOMPaBOK - B EXEMECAYHOM MHOPMaLMOHHOM YyKasaTerse
«HaunoHanbHble cTaHfapThi». B cnyyae nepecMoTpa (3amMeHbl) WAM OTMEHbI
HacTOALLEero craHjapTa COOTBeTCTBYyLee yBegoMnaeHne 6yaeT onybiMkKoBaHO
B EXEMeCA4YHOM WHJIOPMAaLMOHHOM YyKasaTefne «HauynoHasibHble CTaHgapTbi».
CooTBeTCTBYyWAs MHopMaLs, YBeAOM/IEHNE U TEKCTbI pasMelLalnTcs Takke
B WMHCOPMAaLMOHHON cucTemMe 06Wero nosb3oBaHMa - Ha odumumanbHOM caliTe
defepanibHOr0 areHTCcTBa N0 TEXHUYECKOMY PErynvpoBaHWi0 U MeTposornm B

ceTun VIHTepHeT.

©CTtaHpgapTuHdgopm, 2013

B Poccuiickoii depepauuy HacTosIMiA CcTaHAAPT He MOXeT 6biTb MNOMHOCTbI  WAK
4acTMUYHO BOCNPOU3BEAEH, TUPAXMNPOBAH M pacnpoCcTpaHeH B KayecTBe ohuLManbHOro nsgaHmsa

6e3 paspelleHus degepanbHOTO areHTCTBa Mo TEXHUYECKOMY PETY/IMPOBAHUIO Y METPOSIOTUN
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BBegeHne

Bonblias yacTb nccnepoBaHuin XPOHMYECKO TOKCUYHOCTH
OCYLLLeCTBASAETCA Ha rpbi3yHax W, NO3TOMY AaHHbI/i CTaHAapT npegHasHauyeH,
npexae BCero, ANs UccnefoBaHuin, ocyLLecTBNASAEMbIX Ha 0COBSIX 3TOro BMaa.
Ecnu nposegeHue Takux uccnepoBaHuii notpebyeTcs Ha 0co6sAX Apyroro
BMAA, N3/I0XEHHbIE MPUHLMUMbLI 1 METOAbl Takke MOryT 6biTb MCNOJIb30BaHbI C

HagnexawMmy U3mMeHeHUsiMM B COOTBETCTBUM C LeNSIMU U PyKOBOACTBOM [2].

B wuvccnepoBaHMsaX XPOHWYECKOW TOKCMYHOCTM UCMOMAb3YKTCA TpU
OCHOBHbIX Cnoco6a BBeAeHUs: nepopasbHblii, HAKOXHbIA U UHIANALNOHHBIN.
Bbibop cnocoba BBeAEHUSI 3aBUCUT OT (PU3NYECKMX U XMMUYECKUX CBOWNCTB
TEeCcTMpyemMoro BelecTBa, a TakKke OT OCHOBHOIoO MNyTM MOCTYN/eHNs B
opraHu3m 4enoseka. [ONONHUTENbHbIE CBeAeHWs MO BbIGOpy cnocoba

NOCTYN/NEHNA B OpraHn3Mm cogepxarcsa B pykoBoacTtse [2].

B pgaHHOM cTaHgapTe BHUMaHue yAenseTca BHYTPMKENyA04YHOMY
(nepopanbHOMY) cnocoby BBeAeHUA, Kak Hambosiee 4acto NpUMeHsSseMoMy B

nccnepoBaHMAX XpOHVI‘-IECKOI7I TOKCUYHOCTW.

Lenn wuccnemoBaHuii  XPOHWYECKOW TOKCMYHOCTM, OXBaTbiBaeMble

HacTOSLMM CTaHAAPTOM, BK/HOUAIOT:
-onpeaeneHne onacHbIX CBOWCTB XMMUYECKMX BELLECTB;
-onpeaeneHne opraHoB-MULLEHEN;
-onucaHne 3aBUCUMOCTU «/103a-0TBET»;

-onpejesieHne HauvBbICWEro YPOBHA BO34ENCTBUA, NPU KOTOPOM He
Habnogaetca BpeaHbln apdekt (NOAEL) wnm ucxogHoi Touknm Ans
YCTaHOB/IEHNSA CTATUCTUYECKM [AOCTOBEPHOrO HWKHEro npegena A[o3bl,
KoTopass npepgonpegensieT U3MEHEeHUs B OTBETHbIX peakuuax Ha BpegHoe

BO3gelicTBue, 4to coorBetcTtByeT E/[]10(BMD);

Vi
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-NPOrHO3MPOBaHNE BO3AENCTBUSI XPOHUUYECKO/ TOKCUYHOCTM Ha YpPOBHE

opraHnsmMa 4esioBeka,

-npepgoctaBnieHne AaHHbIX A1 NMPOBEPKN r’mnoTe3 OTHOCUTESIbHO

MexaHu3ma AencTBuS.

Vi
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MEXTIOCYAOAPCTBEHHbBIN CTAHAOAPT

METO/Abl NCMbITAHUM MO BO3AEVNCTBUIO XUMUYECKOW
MPOAYKLIVM HA OPFAHN3M YENOBEKA

N3yyeHne XpOHUYECKOWN TOKCUYHOCTU NPU BHYTPWXKENYLOYHOM
NOCTYN/IEHUN
Testing of chemicals of human hazard
Chronic toxicity studies

Jdarta BBegeHuna - 2014-08-01

1 O6nacTtb nNpumMeHeHusA

Hactoawwmii  cTaHgapT  ycTaHaB/vMBaeT  MNOPSALOK  MpoBeAeHus
nccnefoBaHMA  XPOHMYECKOW TOKCMYHOCTM. B oueHke u©  aHanuse
TOKCMYECKMX CBOWCTB XMMMUYECKOrO BellecTBa [0 Havana npoBefeHus
nccnenoBaHus ncnbiTaTesibHON nabopatopueli [O/KHA 6bITb
npoaHanu3mpoBaHa BCA [OCTynHaa uwHopMauma no wuccnegyemomy
BELLEeCTBY C Tem, 4yTOObl CpoKycupoBartb NnaH uccneposaHua ansa 6onee
YCMNEeLWwHOro TecTUpoBaHUs BO3MOXHON XPOHMYECKON TOKCUYHOCTU U
MWHMMWU3NPOBATb WUCMOMIb30BaHWE XWBOTHbIX. [laHHble, KOoTopble OyayT
cofeicTBoBaTb NPOBEAEHWNI0 UCC/IeA0BaHNA, BKIOYAIOT: UAeHTUrKaumio,
XUMUYECKYI0 CTPYKTYpY U (PU3MKO-XMMUYECKMe CBOKCTBA uUcCcnesyemoro
BellecTBa; /0Oy MHGoOpMaLMio O MexaHu3Mme [AelicTBUusA; pesynbTaTbl
NO6LIX in vitro 1 in vivo uccnefoBaHuii TOKCMYHOCTUW; npegnonaraemoe
ncnosib3oBaHNWe 1 BepoATHOE BO3AEeNCTBME HA YesloBeYEeCKUi OpraHusm;
[OCTyNHble pfaHHble ucnbiTaHuii  (Q)SAR 1M ToKcMyeckse CBONCTBa

CTPYKTYPHO pPOACTBEHHbLIX BEWECTB, MMerLWwneca TOKCMKOKMHETUYECKNE

M3paHne ohuynanbHoe
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faHHble (0AQHOKpaTHas [03a, a Takke KMHeTWKa NOBTOPHOI [[03bl, Npu

HaNMunN) U faHHble, NOJyYEHHble U3 APYrMX uccnefoBaHuii MOBTOPHOrO
BO3JENCTBUS.  M3yyeHMe  XPOHUYECKOI TOKCMYHOCTUM  MOXET  OblTb
npoBefeHo Mocsie NoJiyvYeHWs nepBOHaYasibHbIX OaHHbIX MO U3YYEHUIO
TOKCMYHOCTM MNOBTOPHOW [A03bl B TeyeHne 28 wumnn 90 paHen [3,4].
MoaTanHbIi NOAX04 K UCCNefoBaHUK XPOHUYECKOW TOKCUYHOCTWU cnepyeT
paccMaTpuBaTb, Kak YacTb 06LLeli OLueHKM BO3MOXHOro Heb6naronpusaTHOro

BO3,£I,el7|CTBVIF| Ha 340poBbLE OnpeaeseHHoro XxMmMmn4eckoro sewjecrtaea.

WccneposaHne XPOHNYECKOV TOKCUYHOCTHU npepocrasnset
MHpopmaLMlo No BO3MOXHOW OMacHOCTM AN  3[40pOBbs, BEPOSITHO,
BO3pacTawLleldi 0T NOBTOPSAILWMXCS BO3AEWCTBUIA B TeyeHue O6osbluel
YyacT NPOAO/IHKUTENBHOCTM XWU3HW TPbI3YHOB. lMccnepoBaHne no3BonsieT
BbIIBUTb [l@aHHble O TOKCMYECKOM BO3AENCTBMM BELWECTBA, ONpPenenTb
OpraHbl-MULWEHN W BO3MOXHOCTb [03bl Kymynsuumu. Takxe B Xo4e ero
onpefensioT HauMBbICWWIA YPOBEHb BO3AENCTBUSA, NpUM  KOTOPOM  He
Habnogaetca BpedHbin adhchekT Bo3gelicteusa (NOAEL), 4uto MOXeT ObITb
NCNOMb30BaHO AN YCTaHOBAEHUSA KpuTepuss 6e30nacHOCTU BO3A4ENCTBUSA
Ha opraHusm 4enoseka. CnepgyeT Takke nNoAyYepPKHYTb HEOOXOAMMOCTb
TWAaTeNIbHOTO K/IMHMYECKOro HabnioaeHNs 3a XUBOTHbIMU ANS NOMyYeHus

MaKCMMa/ibHO BO3MOXXHOIO Konn4dyecTtBea I/IH(*)OpMaLI,VIVI.

B  npoBeseHun  uccnegoBaHuMsi  XPOHWYECKOW  TOKCMUYHOCTWU
Heob6xoAUMO Bcerga npuaepXuBaTbCs OCHOBOMOMAralwWmMx MPUHLMNOB ©

Co0b6paxeHuin, N3M10XEHHbIX B [5].

Moapo6Hble npasBuna W M3yyYyeHWe NPUHLKMMNOB Bblibopa [03bl AN
nccnefoBaHUii  XPOHUYECKON TOKCMYHOCTU U KaHLEPOreHHOCTU MOXHO
HaiTh B [2]. MeTop BblGOpa OCHOBHOW [03bl 3aBUCUT OT NepBOHaYasbHbIX
uenei nnn 3agay uccnegosanus. Mpu Boibope NOAXOAALLETO YPOBHS [03bl
[O/KEH OblTb AOCTUTHYT 6anaHc Mexay pMCcKOM oTceBa C OAHOW CTOPOHbI

n XapaKTepMCTMKOVI OTBETHbIX peaKu,mVl Ha HU3Kne o3bl N NX 3Ha4nMMoCTb -
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C [Apyroii. 3To upes3BblYallHO BaXHO B C/lyd4ae KOMOWHMPOBAHHOTO

nccnepgoBaHuA XpOHVI‘-IGCKOVI TOKCUYHOCTN N KaHUEPOreHHOCTH!.

MpoBeaeHne  KOMOWHWPOBAHHOTO  MCCNeAoBaHWs  XPOHWUYECKOWA
TOKCMYHOCTU W  KaHUEpPOreHHocTun TpebyeT OONbWero aHanimMsa B
CpaBHEHMM C  WUCCNEeAOoBaHUAMM  XPOHUYECKON  TOKCUYHOCTM MU
KaHLeporeHHoCT, MNpPOoBOAMMbIMU pasaenbHo. CregyeT BHUMAaTEsbHO
OTHECTUCb K NpUHUMNamM Bbli6oOpa Npyv NPOBEAEHUMN KOMOWHMPOBAHHOTO
nccnegoBaHMs  XPOHUYECKOW  TOKCUYHOCTMU M KaHLEpPOreHHOCTMW.
PasgenbHble  UCCNeAoBaHUS  MOTYT  SIBASAITbCA  Heo6XoAMMbIMK - MO

onpeAeneHHbIM HOPMaTUBHLIM TPe6oBaHUSAM.
2 TepMUHbI 1 onpeaeneHus

B HacTosilleM cTaHgapTe nNpuMMEHeHbl creayloline TepMUHbl C

COOTBETCTBYHLUMM ONpeaeneHnsiMu:

2.1 po3a (Dose): KonnuecTtBo BBOAMMOrO TeCTMPYeMOro BellecTsa.
[lo3a BblpaxaeTtcs unm no macce (r, Mr), Wi Maccoil TecTupyemoro
BelWlecTBa Ha eAnHULY Macchbl Tena XWBOTHOrO (Mr/Kr), UAN MOCTOSIHHO

KOHUeHTpauunen B nuwie (ppm).

2.2 po3nposka (Dosage): OCHOBHOe MOHATWE, BKIKOYalLWee B cebs

[103y, 4aCTOTy M NPOAO/MKUTENbHOCTL BBEJEHMS.

2.3 ypOBeHb BO3AeNCTBUS, MPU KOTOPOM He HabnwagaerTcsa
BpeaHbli adodpekT (NOAEL): HauBbiclwimnii ypoBeHb A403bl, NMPU KOTOPONR He

HabngaeTca BpegHblil aphekT, CBSA3aHHbI C BO34ENCTBUEM.
3 MpuHUMN MeToha UcnbiTaHUA

Wccnepyemoe  BewectBO  BBOAUTCA  €XEAHEBHO  NOpUUSAMMU
HECKO/IbKMM Tpynnam noAonbITHbIX XXMBOTHbLIX B TeyeHne 12 mecsueBs, XOTA
MOXHO Takxe usbpartb 605ee ANUTENbHbIA WAM KOPOTKWA nepuog. 3TOT
nepuog 6bin BblGpaH B CBA3WM C TeM, YTO OH AOCTaToyeH A/1s TOro, YTo6bl

CTaJ/in o4yeBUAHbI no6ble npodas/ieHNA KyMyﬂﬂTI/IBHOI7I TOKCMYHOCTHN, He
3
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CMelnBasCbL Mnpyv I3TOM C MPOSAB/IEHNUSAMU BO3PACTHbIX WU3MEHEHWUI.

OTK/IOHEHME OT NPOAO/HKUTENBHOCTU BO3A4eNCTBUSA B 12 mecsueB AO/MKHO
6bITb 060CHOBAHO, OCOGEHHO B C/iydae COKpallleHWs cpoka. TecTupyemoe
BELLEeCTBO BBOAUTCA nepopasibHO. [lnaH wuccnegoBaHns MOXET Takxke
BK/IOYATb OA4HO WM  HECKONIbKO  MPOMEXYTOUYHbIX  YMEpPLLBIEHNNA,
Hanpumep, K TPeEM W WecTn mecsyam. s 3Toro Heob6xoanmo [A06aBUTb
OONOMHUTENbHbIE TPYMMNbl XWBOTHbLIX. B TeyeHne nepuoga npuema
BELWeCTBa XMBOTHbIX TUWaTeNlbHO 06CNeaylT Ha npeaMeT BbIsIBIEHUSA
NMPU3HAKOB TOKCMYHOCTWU. J>KMBOTHbIE, KOTOpble YyMepnu wunn  Obin
yMepLiBNeHbl B X04e TecTMpoBaHusA, noaseprakTcsa aytoncuun. T[lo
OKOHYaHUN UCCNef0BaHNS BbDKMBLUMX XUBOTHbIX YMEPLUBAAKT W Takke

NPOBOAAT ayTOMNCUIO.
4 OnucaHne metoga
4.1 )KNBOTHbIE
4.1.1 Moa6op BNAOB XNUBOTHbIX

[laHHbI cTaHAapT oxBaTbiBaeT rNaBHbIM 06pPa30M OLEHKY U aHanus
XPOHMYECKON TOKCMYHOCTU Ha rpbi3yHax, XOTS NOAOOHble MccnegoBaHus
Ha Herpbi3yHax MOryT TakKXe NpOBOAUTbLCSA B COOTBETCTBUMM C AAHHbIMU
TpeboBaHNAMU. BblIGOp BMAA XUBOTHbIX A0O/IKEH ObiTb 060CHOBAH. NnaH u
npoBefeHne unccnefoBaHnUA  XPOHUYECKOW TOKCUYHOCTM Ha  BuAaax
Herpbi3yHOB, Korga 3TO Heob6Xo4uMMO, A[O/DKHbl  ObiITb OCHOBaHbl Ha
npuHUMNax, coAepXawuxca B [aHHOM cTaHgapTe, a Takke B [6].
JononHutenbHas NHdpopmauns no BblibOpy  Buaa n poaa

3KCMEePUMEHTA/bHbIX XUBOTHbIX COAEPXUTCS B [2].

MpeanoyTUTesIbHbIM BUAOM TPbI3YHOB SIBASIOTCSA KPbICbI, XOTS MOryT
MCNoNb30BaThCs U Apyrve BuAbl, HANPUMEpP, MbIWKW. KPbICbl U MbIWN GbINN
BblOpaHbl B Ka4ecTBe 3KCNEepPUMEHTasIbHbIX MOAesieli 3a UX CpaBHUTENbHO

KOPOTKYD ~ MPOAO/DKMTENbHOCTb  XW3HW,  LUMPOKOE NpPUMEHeHue B
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hapmakonormyecknx M TOKCUMKOJSIOTUYECKUX  WUCCEefOoBaHUsX, nx

BOCMPUMMYMBOCTb K WHAYKUUM HOBOOGPA30BAHMIA M AOCTYMHOCTb 3TUX
XOpOLLO U3YUYeHHbIX BMAOB. BcreacTBue aTUX KayecTB, MMEeTcsl 60/blioe
KONMYEeCcTBO MWHGopMauuu o6 ux ncuxosorMm u natosnormn. Crepyet
MCNOMb30BaTh MOJIOAbIX 3[40POBbIX B3POC/IbIX XUBOTHbIX NabopaTopHbIX
BMOOB. VccnegoBaHMe XPOHMUECKON TOKCMUHOCTM crieflyeT NpoBOAUTb Ha
XVWBOTHbIX TOTO X€ poja W TOro Xe MPOUCXOXAEHUS, YTO WU XUBOTHbIE,
“cnosib3oBaBLUNECS B npeaBapuTesibHbIX TOKCUKOIOTNYECKNX
nccnefoBaHusiXx  He6OMbLIOW  NPOAO/MKUTENBLHOCTA. YKeHckne  0cobw

[O/DKHbI ObITb HEPOXABLWIMMM U HE BEepPeMEHHbI.
4.1.2 CopepxaHue n KopmieHue

>KMBOTHbIE MOTYT HaXo4UTbLCA OTAENbHO WU COAEepXaTbCA B KNeTkax
He6oNbWKMKM rpynnamMmn ogHoro nona. OTAeNbHOEe MpoxuBaHue cnepyet
NPMMEHATbL TOJIbKO, €C/AM  3TO HayyHo o060cHoBaHO. KneTtknm Hago
pasMellaTtb TakMMm o06pa3oM, 4TOObl CBECTM K MUHUMYMY BO3MOXHOE
BNIUSAHME  UX  MECTOMNOoJIoXeHudA. Temnepatypa B NOMewWweHUn ¢
aKCnepuMeHTasIbHbIMMN XVBOTHbIMU AoJsHkHa 6bITb (22+3) C.
OTHOCMUTENbHAA BIAXHOCTb AO/MKHA OblTb Kak MuHumym 30 % w© He
JomkHa npesblwatb 70 % (ecnnm TONbLKO He MNpoBOAUTCA  ybopka
noMeuweHmnst) ontTumManbHas BAaxHocTb OT 50 % go 60 %. OceeuleHue
[OJ/DKHO OblTb MCKYCCTBEHHLIM C NOCMeAoBaTeIbHOCTbI0 12 4yacoB - CBET,
12 yacoB - TeMHoTa. [NA KOpPMIEHUA MOTYT MCMNO/b30BaTbCs 06bIYHbIE
nabopaTopHble AMeTbl C HeOrpaHWYeHHbIM KO/IMYEeCTBOM MUTbLEBOWN BOABbI.
[dvneTta po/mkHa oTBevyaTb BCEM MOTPEOHOCTAM B MUTaHUM TECTUPYEMOTro
Bnga. CogepxaHue 3arpAsHAaoWmMX BewecTs, KOTOpble MOryT MOBAUATb Ha
pe3ynbTatbl UccnefoBaHua (ocTaTku MecTuunaoB, CTOMKME OopraHuyveckue
3arpasHuTenun, (UTOICTPOreHbl, TsXesble MeTasibl U MUKOTOKCUHbI)
OO/DKHbl  OblITb MO BO3MOXHOCTM  MUHUMU3NPOBaHbLI.  AHanmnTuyeckme

[laHHble MO MUTAHWI0O W YPOBHIO 3arpsi3HAOLLMX BELLeCTB B MULLE AO0SDKHbI
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cobupaTtbCsA Mepuoanyeckn, Kak MUHVMYM B Havasne uccnefoBaHus, u

Korga MeHsieTcs wucnonb3yemas naptus, M WX cfnegyeT BkAw4aTb B
3aK/1I0YNTe bHbIA 0TYeT. [Jo/MKHbI Takke NpeAocTaBAsTbCA aHaNUTUYeckne
[laHHble No NUTbeBol BoAde, UCMONb3yemoi B uccrefoBaHun. Ha BbIGOp
MMM MOXEeT  BAuATb  HeobXoAMMOCTb  BBEAEHWST  npuMecu  u
y[OBNETBOPEHNE MULLEBbLIX NMOTPEOGHOCTEN XMBOTHbIX, KOrga uccnegyemoe

BeLLeCcTBO BBOAUTCA B ANETUYECKUI paLMOoH.
4.1.3 ToAroToBKa XXVUBOTHbIX

[O/MKHbI MCMONb30BaTbCA 340PO0Bble XMBOTHbIE, KOTOPblE MNPOLUN
akkMmaTmsaumio B /1abopaTtopHbIX YCMOBUSAX, KaKk MUHAUMYM B Te4dyeHue
CeEMU [AOHel, WU Haj KOTOpbIMW MNpPexae He CTaBU/INCb 3KCNEPUMEHTbI. B
cnlyyae C rpbl3yHamMn BBefeHue [03 cfefyeT HauvHaTb Kak MOXHO
paHblle, nocne OT/lyYeHUs OT MaTepu u akkimmMaTusauum, xxenatesbHO A0
TOr0, KakK >XWUBOTHbIM MWCNOSIHATCA BOCEMb Hefenb. TecTupyemblie
XWBOTHbIE [0/DKHbI ObITb ONMMCaHbl N0 poay, BUAY, MPOUCXOXAEHUIO, MOy,
macce v Bo3pacty. B Havane wuvccnepoBaHuA pasHuua B Macce
NOAOMbITHBIX >XWBOTHbIX AO/MKHA OblTb MWHMMasibHA W He MpeBbiwaTtb
+ 20 % OT cpegHell MacCbl BCEX XWUBOTHbIX, 3a[eNCTBOBAHHbLIX B
nccnefoBaHun, OTAE/IbHO Kaxpgoro nosna. >XUBOTHble [O/MKHbI - ObITb
C/lyyaiHbIM 06pa3oM pacnpefeneHbl Ha KOHTPOJIbHYK Y TECTOBYHO FPYMnbl.
Mocne pacnpegeneHns 3aMeTHOW pas3HuLbl B CpefHeil macce mexay
rpynnamy Kaxpgoro rnona ObiTb He [J0/DKHO. Ecnm e oHa wumeeTcs,
cnepfyeT, N0 BO3MOXHOCTU, NOBTOPUTb pacnpegeneHne. Kaxgoe X1UBOTHOe
[O/DKHO  OblTb  NMOMEYEHO  UHAMBUAYASIbHbIM  MAEHTU(UKALNOHHbLIM
HOMEpPOM, ¥ 3TOT HOMep crefyeT HaHecTW Ha NepMaHEeHTHOM OCHOBe, C
NMOMOLLbI TaTYMPOBKMW, BXMBJIEHUA MUKpo4dMna wunn Apyrum nogxonaLimm

crnoco6om.
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4.2 OCHOBHOE UCMNbITaHue
4.2.1 KonnuyectBO U NOJ XUBOTHbIX

[OMXHbl  MCMONb30BaTbCA XUBOTHble 060uMx nonoB. Cneayet
MCMNONb30BaTb TaKoe KOJIMYECTBO >KMBOTHbIX, YTOGbI MO OKOHYAHWUM
“ccnefoBaHUsl B KaXaoi rpynne ocTaBasioCb AOCTATOYHOE UX KOMUYECTBO
ANnst  6MOSIOTMYEcKOro U CcTaTUCTMYecKoro aHanv3oB. Kak npaswno,
FPbI3YHOB - MUHUMYM 20 XUBOTHbIX, HETPbI3YHOB - MO YETbIPe XMBOTHbLIX B
KaAol rpynne Kaxgoro nmnona [AAs  KakAoro YpoBHS  Ao3bl. B
nccnenoBaHusix, rAe  3afeiicTBOBaHbl  MbIlW,  MOXET  BO3HMKHYTb
Heo6X0ANMOCTb B [AOMOJSTHUTEsIbHLIX XXWBOTHbIX B KaXkAoW rpynne Ass
npoBefeHNss BCeX Heob6XOAWMbIX TremMaTosiorMyeckux aHanu3os. B
3aBMCMMOCTM OT LIE/IM UCCME0BaHUS MOXHO YBENMNUYUTb CTATUCTUUYECKYID
3HAUMMOCTb OCHOBHbIX MokasaTteneii, pacnpefenvs HepaBHOMEPHO

XNUBOTHbIX MO YPOBHAM A03bl.

4.2.2 Pe3epB ONs NMPOMEXYTOUYHbIX YyMepLB/IeHUA, BCNomora-

Te€J/1IbHbl€ TPYyNMNbl N NHONKATOPHbIE XXUBOTHbIE

Mpn unccnefoBaHUM MOXHO cAenatb pe3epB A NPOMEXYTOUYHbIX
yMepLBNeHuii, HanpuMep, B LWIECTb MecsILeB, AN MNONYyYEeHUss [JaHHbIX O
PasBUTUN TOKCUYECKUX U3MEHEHWUI U AaHHbIX O MexaHu3Me BO3[eincTBus,
€cnM  3T0  HayyHo 060CHOBaHO. Takke MOXHO 3ajelicTBoBaTb
BCMoOMoOraTesibHble [pynnbl A7 OTC/IeXMBAHMA 06pPaTMMOCTM NHOGbIX
TOKCUYECKUX W3MEHEHWIA, BbI3BAHHbIX XUMWYECKUMU BellecTBamu npu
nccnegoBaHnu. Kak npaBuio, MX pacnpeaensioT Ha rpynny C cambiM
BbICOKUM YPOBHEM [03bl U KOHTPO/bHYH rpynny. Eciu 3annaHMpoBaHo
MPOMEXYTOYHOE YMEPpLUB/EHNE, KO/IMYECTBO XUBOTHbLIX, BK/IOUYEHHbIX B

niaH wuccnegosaHnA, AO0J/1KHO 6bITb yBE€/IMN4EHO Ha 4UC/O0 XUBOTHLbIX,
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KOTOPbIX M/1aHMpyeTca YyMepTBMTb A0 3aBeplUeHMs uccnegoBaHus. ITUM

XMBOTHbIM CneAyeT MpPOBEecTU Takoe e obcrefoBaHue (BKIw4as maccy
Tena, notpebnsieHve BOAbl M NUWM, TeEMaTONOTMYECKMe W KIUHUYECcKne
6uoxmMmMyeckne nokasartesiv, BbisiBNeHWE NaToNoruii), Kak v XXUBOTHbIM B
CTagMn XPOHMYECKOW TOKCUYHOCTM OCHOBHOIO uMccriefoBaHuss. MOXHO
Takke caenatb pesepB (B rpynnax NpoOMeXyTOYHOro ymepLyBieHus) ans
N3MEPEHWNIA, OrpaHMUYEHHbIX 0COBLIMU, K/OYEBLIMU MoKasaTensiMu, Takumm

Kak HeﬁpOTOKCMqHOCTb nin MMMYHOTOKCNYHOCTb.

4.2.3 Ipynnbl 03 U 4O3UPOBKa

CnepyeT wucnonb3oBatb, KakKk MWHMMYM TpuM YPOBHSA f[03, U
napannenbHbli  KOHTPONb, 3a WUCKIKYEHMEM Tex C/lyyaeB, Korga
npoBOAMTCS UCCNeAoBaHMe C MakKCMMalibHO BO3MOXHOW Ao3oi. Yaue
BCEro npuv BbIOOpEe YpPOBHEN [03 OCHOBbLIBAWTCA Ha pesynbTaTax
KpaTKOCPOYHbIX MCCNefoBaHuii MOBTOPHOM A03bl UAN UCCeAOBaHUSAX MO
o6GHapyXeHun Auana3oHa p[03. Heob6xogMMO nNpuHMMaTb BO BHUMaHWe
nbble cyuwecTBylolWwMe TOKCUKOMOrMYECKME U TOKCUKOKMHEeTUYEeCcKue

[laHHble N0 TeCTUPYEMOMY UM POACTBEHHLIM €My BellecTBaM.

Ecnv HeT orpaHnyeHuin no U3NKO-XMMWUYECKOW Mpupoge Wam
6uonornyeckomy BO3AEWCTBUIO KCCMedyemMOro BellecTBa, [0/KHa ObITb
BblOpaHa camas BbiCOKas [03a ANA onpefesieHUs OCHOBHbIX OpPraHoB-
MULLIEHEA W TOKCUMYHbIX 3pchbekToB BO3gelicTBuA. OpfHako cnegyet
nsberatb CTpagaHuii, TSHXeNo TOKCUYHOCTK, 6onein unu cmeptu. Camblit
BbICOKMI/ YpOBEHb [03bl cneayeT Bbl6paTb AN MNOMYyYEHWS MPU3HAKOB
WHTOKCUKAUMKW, Kak, Hanpumep, O TOKCMYHOCTM  CBUAETENbCTBYIOT
N3MEHEHUS YPOBHA CbIBOPOTOYHOIO (epMeHTa WM HEBO3MOXHOCTb

HabpaTb Maccy (npumepHo 10 %).
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OaHako B 3aBUCMMOCTM OT LUeneid uccnegoBaHust MOXET ObiTb

BbibpaHa BeEpXHSiA [03a HWXe, Yyem [03a, NoATBeEpXJalolas Hanuune
TOKCMYHOCTU, Hanpumep, €cnu ao3a Bbi3biBaeT MNo6ovHOe [felicTeue,
KOoTopoe, Tem He MeHee, cnabo oTpaxaeTcss Ha MPOAOIKUTENBHOCTY
XU3HW WM Macce Tena. HauBbicllas fo3a He [A0/KHa npeBblaTtb

1000 mr/kr B A€Hb.

PasHvua wmexay ypoBHAMM [03 [O/KHA ObiTb HanpassieHa Ha
onpeneneHve 3aBUCMMOCTM [03a-OTBET W YCTAHOBJIEHVWE HaMBbICLLETO
YPOBHSI A03bl, NpU KOTOpPOW He Habnwgaetcsa BpeaHbii 3dhekT
Bosgeictena (NOAEL) wim pgpyrux npegnonaraembiX pe3y/ibTaToB
nccneposaHua, Hanpumep, BMD npu camoM HU3KOM YpPOBHE [03bl.
YcnoBus, KoTopble  AOJ/DKHbl  OblTb  MNPUHATBI  BO  BHUMaHwWe  npwu
YCTAHOBJ/IEHUWN HWKHUX 03, BKWOYAKT: npegnosiaraemblii Hak/IOH KpUBOWA
3aBMCUMOCTU [03a-0TBET, [03bl NMPU KOTOPbLIX MOTYT MPOUCXOAUTL BaXKHble
n3meHeHns B meTabonmimMe WM BUL TOKCMYECKOro [AeilcTBus, korga
npegnonaraeTca noporosas Be/MYMHA, WIM  KOrga npejnonaraertcs

NCXogHasda To4Ka A1 3KCTpanonAaynn HN3KOIA 003bl.

N36paHHass pasHuua B YpOBHE [03 3aBWCUT OT MapamMeTpoB
TECTMPYeMOro BellecTBa W He MOXeT 6biTb MponucaHa B 3TOM
pykoBoACTBe. HO Ananas3oH OT ABYX A0 YeTblpex 3a4yacTyto onTMMasneH ass
YCTAHOBNEHUSI CHWXKEHMSI YPOBHEN [03, a Npu WCMOMb30BAaHMM OYEHb
60/bLINX MHTEPBANOB (HanpuMep, AnanasoH NPUMEPHO OT 6 Ao 10) mexay
[l03MpPOBKaMN NpeanoYTMTeNbHO Ao6aBfeHne 4YeTBepToli TecTupyemoit
rpynnbl. Mpu  BbiGOpe [03bl M pasHWlbl B YPOBHSX 03 creayet
ncnonb3oBatb [2], HO B UenoM crefgyeT wusberatb MCMNO/Ib30BaHUS

AnanasoHa Bbiwe 10, a ero npumMmeHeHne 4O/TKHO ObITb 060CHOBAHO.

Mpn BbIGOpPE A03bl A8 NPOBEAEHUS UCCMefOoBaHUA XPOHUYECKOWA

TOKCUYHOCTU U KaHUEPOTreHHOCTN HGO6X0,CI,I/IMO y4yecCTb:



MOCT 32519-2013
-3HaHWA UM NPeLNONOXEHNA O HENIMHENHOCTAX UM ToYKax m3rmba B

3aBUCUMOCTUN «003a-0TBET»,

-(hbapMaKoKNHETUKY U YPOBHU [03, Korga metabonuyeckass MHAYKLMS,
HaCbILLEHNE WM HENIVMHEMNHOCTb MEeXAY BHELHUMWU M BHYTPEHHUMM [03aMU

NPONCXoA4AT UM HE MPOUCXoOAT,

-MPU3Hakn nopaxeHunsd, BJIMAHUA W NoKasaTesn BO3,£I,el7|CTBVIF| Ha

OCHOBHble GMO0rMYecke NpPoLEecchl;

-OCHOBHble (MM npegnonaraemble) MNPOSIB/IEHUST  MeXaHu3Ma
[AelCcTBMA, Kak TO A03bl, NPY BBEAEHUN KOTOPbIX HAYMHAET yBeNM4nBaTbCS
LMTOTOKCMYHOCTb, HapyllaeTcs TFOPMOHaslbHbIi YpOBEHb, NOAABASETCS

roMmeocTaTuyeckmii MexaHnsm u T.4.;

-MHTepBabl KpUBOIA «f03a-ahhexT», rae Heob6xoAMMa
ypes3BblyaliHO HadeXHasi oueHka, Hanpumep, B npefenax O0Xuaaemblx

BMD wnn npegnonaraembiX NoporoBbiX BENNYNH;

-ypOBHM aHanu3a npegnosiaraemMoro BO3JeNCTBUS HA OpraHu3m

yesioBeka.

KOHTponbHaa rpynna He [0/iXHa noslyyaTb MCC/elyeMoe BellecTBO.
C XMBOTHbIMW M3 KOHTPOJILHOW Tpynnbl cnefyeT o6palaTbCs Takke, Kak u
C TecTupyembiMy rpynnamu. EcnyM umcnonb3yeTcs cpefa, KOHTPO/ibHas
rpynna gosmkHa nonydyaTb €e B MakCMMasibHOM 06beme OT MCNOo/b3yeMoro

B AO3NPOBOYHLIX rpynnax.

Ecnn pesynbTaTbl npeablaylimnx uccnenoBaHuii, NpoBeAEHHbIX B
COOTBETCTBMM C TpeOGOBaHWSAMWU [AaHHbIX UCNbITAHWIA, Nokasanu, 4Tto TecT
npu OA4HOM YpPOBHE [03bl, paBHO/W He MeHee 1000 mr/kr maccbl Tena B
CYTKW, He BbISIB/ISET OTpuuaTeslbHOro adydekta 1 TOKCMYHOCTb ABMSETCA
MasioBEPOSAITHOM HA OCHOBAHWW [aHHbIX, MOJYYEHHbIX AN BELLECTB,
6/IM3KMX MO CTPYKTYpe, TO MNPOBEAEHWE TMOJIHOTO WCC/efoBaHUA C

Ncnonb3oBaHWeM Tpex YpoBHeil [03 He TpebyeTtcs. [MpeaenbHas [Aosa

0]
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1000 mr/kr maccbl Tena B CYTKM MPUMEHAETCA B TeX c/lydasax, Korga ecTb

BEPOATHOCTb BO3AENCTBUS Ha Noaeii 60/1ee BbICOKMX [103.

4.3 lMoarotoBka 03 U BBeAEHNA UCC/ieyeMOro Belecrtsa

Wccnepgyemoe BewecTBO BBOAMTCS MepopasibHO 4Yepes 30HA4, WK C
nuweir, uam ¢ nuTbeBoli Bogoii. Cnoco6 U MeTon BBEAEHWS 3aBUCAT OT
Lenn wuccnefoBaHns, U3MYECKO-XMMUUYECKUX CBOWCTB BellecTBa, €ero
610/IOTMYECKOIN YCBOSIEMOCTU 1 OCHOBHOIO Cnoco6a, U MeToaa BBeAeHus B
opraHuam uenoBeka. Llenecoo6pasHocTb cnocoba M MeTofa BBeAeHUs

JO/MKHa 6bITb 060CHOBAaHA.

Mpy HeobxoAMMOCTW WCCNefyemMoe BeLlLecTBO PacTBOPAETCA W
BbICblNaeTcs B COOTBETCTBYHOLYIO cpeagy. HeobxoamMmo yaensitb BHAMaHue
cnepyrwwmMm xapakTepucTukam cpeabl WM Apyrux BCNOMOratesibHbIX
BEL,eCTB, B 3aBUCMMOCTM OT KOHKPETHOro cnyyas: B/IMSAHUIO Ha
abcopb6uuto, pacnpegeneHuio, MeTabonnsmy nnu HaKoMAeHuto
nccnefyemMoro  BeLecTBa;  BAMAHUKD  HA  XMMUYECKMe  CBOWCTBa
nccnegyemMoro BewecTBa, KOTOpPble MOryT MOBbICUTb €ro TOKCU4YecKkme
CBOINCTBA; BANSAHUIO HA NoTpebseHne NUWwM uan BoAbl UM 06yCNoB/IEHHOE
NMUTAaHWEM COCTOSIHME XKMBOTHbIX. PekomeHayeTcs, TrAe BO3MOXHO,
ncnonb3oBaTb B NEPBY o4vepenb BOAHbIE PaCTBOPbLI/CYCNEH3UM, 3aTeM
paccmaTpuBaTb pacTBOpP 3My/bCuUM B Macne (Hanpumep, KyKypy3Hoe
Macno), 1 3aTeM UckaTb BO3MOXHOE peLlleHne B Apyrux cpegax. Ans cpeg,
OT/INYHbIX OT BOAbl, AO/MKHbI OblTb WU3BECTHbI WX TOKCUYECKME CBOICTBA.
CnepyeT onpenensitb yCTOMYMBOCTb MCCNEAYEMOrO BeLllecTBa K YyC/0BUAM
BBeAeHua (Hanpumep, nuwa). OA4HOPOAHOCTbL BBOAMMbIX PacTBOPOB WU
niWmM, coAepXxauwmnx TecTupyemoe BewecTBo, (npu HeobXxoAuMmMocTn)
[O/MKHA MOATBEPXKAATbLCA aHaMTMYeCKM A0 Havana uccnefoBaHus w

nepuvogunyecku (Npn HeoBXoAMMOCTN) BO BPEMSA HETO.
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Mpv BBeAeHMM BellecTBa C NUWEld WM BOAOW BaXHO, 4TOOLI

NCMbITYEMOE BELLECTBO HE BAUS/IO HA XapakTep nuMTaHua W BOAHbINA
6anaHc. B XpoHUYECKUX MUCCNeAOoBaHUSX C BBEEHNEM BeLLecTBa C NuLel
KOHLEHTpaLUNs XMMUYECKOro BeLlecTBa B KOPME He [0/KHa NpeBbIWaTth
5 % oT o6uwero o6beMa MUKW, €CNM  TONbKO MUTaHMe He

pernameHTUpyeTcsl YC/IOBUSIMU TECTUPOBAHUS.

Mpn  nepopanbHOM  BBEAEHUW  XKUBOTHble  MOSy4yawT  A03Yy
nccnefyemMoro BellecTBa €XeAHEeBHO (CeMb [AHEeN B HeAenw), kak
npaBnno, B Te4eHne oaHoro roga. /ltoboi apyroii pexmnm Ao3bl, Hanpumep,

NATb AHEN B HeAento, A0/KEH 6biTb 060CHOBAH.

Korga wnccnepgyemoe BelwecTBO BBOAMTCS XMBOTHbIM 4Yepes3 30HA,
cnefyet MWCNOMb30BaTb >XeNy[OYHbIA 30HA WX MNOAXOLALWYH MOy
TPybKy B OAHO M TO Xe BpeMs exegHeBHO. Kak npaswio, ogHa [fo3a
BBOAWUTCA pa3 B pfAeHb. Korga cocTaB Bbi3blBaeT pasfgpaxeHue, [03Y
cnenyet BBOAUTb APO6HO. MakcumMasibHblii 006bEM XWAKOCTWU, KOTOPbIi
MOXeT ObiTb BBEAEH €4MHOBPEMEHHO, 3aBMCUT OT pa3sMepoB NOAOMNbITHOIO
XMBOTHOro. Kak npasuio, 06beM [O/DKEH OblTb Kak MOXHO HUXKe W He
npesbiwats 1 mMa/100r mMaccbl, uUckawyas cnyydam € BOAHbIM PacTBOPOM,
roe MOoXHo wucnosib3oBaTb 2 mA/100r maccel. KonebaHus B TeCTOBOM
obbeme [O0/DKHbl ObiTb CBefieHbl K MUHUMYMY MNYyTEM KOPPEKTUPOBKU
KOHLIEHTpaumm Ao obecneyeHns NOCTOSHHOTO 06beMa BCEX YPOBHEN A03bl.
MoTeHUManbHO pasbejarlive unn pasgpaxawlive BewecTBa ABASATCA
UCKNUNTENbHbIM  cnydyaem. Wx Heobxogumo  pa3baBnATb, 4TOObI
n3bexatb TSXENbIX flIOKafbHbIX  MNopaxeHuid. LlenouyHoli  6GanaHc
pacTBOpOB, coAepXxalux 403y, Kak NpaBuio, NexuT B UHTepBane oT 4 Ao

9 pH.

4.4 Tlpooo/XUTENMBHOCTL UCCNef0BaHNA
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HecmoTpsa Ha TO, 4YTO 3TOT JAaHHbIA CTaHAApT paccuMTaH Ha

ABeHaguatnmecsayHoe uccnefoBaHMe XPOHUYECKONW TOKCUMYHOCTM, nnaH
nccnefoBaHnUss  JonyckaeT, 4YTO MOXET OblTb NpUMMeHeH, Kak 6onee
KOPOTKWMA (Hanpumep, WecTb UM AeBATb MecsueB), Tak U 601ee A/IMHHbIN
(Hanpumep, 18 nnn 24 mecsua) nepuos uccnefoBaHuii, B 3aBUCMMOCTM OT
uener un 3agady akcrnepumeHta. OTKNOHEHUA OT MNPOAO/HKUTENBLHOCTH
Bo3gelicTBua B 12 mecsiueB [AOMKHbl OblITb 0OOCHOBaHbl, OCOOEHHO B
c/Nlyyae cokpalleHus CpokoB. BcnomoraTesibHble rpynnbl, BKAKOYEHHbIE AN
HabnwgeHna 3a 06paTUMOCTbO  NIIOOLIX TOKCMYECKUX  U3MEHEHWIA,
BbI3BaHHbIX XMMUYECKMM BELWEeCTBOM, creayeT Aepxatb 6e3 403MPOBOK He
MeHee yeTblpex Hepfesnb, HO He 6onee of4HOW TpeTu OT obwero nepuoga

nccnegoBaHus nocne npekpaileHns Bo3aeincTems.

4.5 Ha6nopeHns

Bce XMBOTHblE JO/DKHbI MCCNenoBaTbCA Ha NpeaMeT 60/1e3HEHHOCTH
WAW CMEPTM U Ha Ha/IMume O0coObIX TOKCUKOOTUYECKUX 3HAYMMbIX
MPU3HAKOB, B YaCTHOCTU HeWPOYHKUMOHA/bHBIX 1 HEIPONOBEAEHUYECKMX,
06bIYHO B Hauyasie M B KOHLE KaXAoro AHs. [ONOSHUTEsIbHO, XWUBOTHbIE
[O/DKHbI  MPOBEPSATbCA, Kak MWHUMYM OAMH pa3 B BbIXOAHble U
npasgHuyHble  AHW.  O6uwee  KAUMHWYECKOE  HabGNAeHWe  JOKHO
OCYLLEeCTBNATbLCA, KaKk MWUHMMYM OAVH pa3 B AeHb, NPeAnoyvTuTenbHO B
OOHO M TO Xe BpeMs, MNpPUHMMas BO BHUMaHWE Nepuos MakcuMyma
npeanonaraeMoro Bo3gencTems [03bl. KIMHUYECKOE COCTOSIHUE XMBOTHbIX

cnegyeTt uKCUpoBaThb.

Moapo6HOe KAMHWYECKOe Hab6MAeHUe [O0/MKHO ObiTb NPOBEAEHO,
Kak MMHMMYM OAMH pa3 A0 Hayana BO3AeicTBMs (yuuTbiBass npeameT
nccneaoBaHus), K KOHLY NepBOit Hedenu uccnenoBaHUst U BNOC/eACTBUN
exemecsyHo. [MpoTokon HabnwgeHuii JosmkeH ObiTb CcorflacoBaH Tak,

4yTo6bl 06ecneunTb MUHUMAsSIBHYI — pasHuLy Mexay OTAEeNbHbIMU
13
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HabnwogarenaMM, W  He3aBUCMMOCTb OT TeCTOBOW  rpynnbl.  OTu

o6cnefoBaHMs HeobxoAuMMO AenaTb BHE KIETKW, KaxAblli pa3 B OAHOM
MecTe, B OJHO M TO Xe Bpemsa. Vx cnepyeTt TwaTenbHO ¢ukcupoBaThb,
XenatesnibHO UCNONb3ysA CUCTEMY KOJIMYECTBEHHbIX MokasaTtesieil, 4YeTko
OrOBOPEHHYK ucChbITaTeNnbHOlW nabopaTtopuein. Heobxoaumo cneauTtb 3a
TeM, 4To6bl BapbMpOBaHMe B YCNOBUAX HAGMOAEHNA OblI0 MUHUMATbHBIM.
OTMeueHHble NPU3HaKM A0/DKHbI BKIKYATb, HE TOJIbKO, N3MEHEHUS KOXMW,
lwepcTn, rnas, CAM3ncTbiXx 060/104eK, BO3HUKHOBEHME CeKkpeuun u
3KCKpeuun © aBTOHOMHOW aKTUMBHOCTU (Hanpumep, C/e300TAe/NEeHME,
nUNo3pekuns, pasMep 3padvka, aHoMasbHbli  CNocob6  AbIXaHus).
N3meHeHns B NOXOoAke, MOSIOXEHUN Tena, peakumn Ha NPUKOCHOBEHME, Kak
N Ha/mume K/IOHUYECKUX WM  TOHUYECKUX [OBUXEHWA, cTepeoTunax
(Hanpumep, ype3mepHoe yMbiBaHue, OAHOO06pa3sHble ABMXEHUA N0 Kpyry)
WM aHomanuax nosefeHvs (Hanpumep, 4JeHOBPeAUTENbCTBO, XOXAEHMe

3a[0M Hanepef) Takxe A0/KHbl PerncTpupoBaThCs.

OTanbMONOTMYECKUA OCMOTP C MCNOMIb30BaHMEM OhTasibMOCKoNa
WM  OpYyroro noAaxoAsiero WHCTpPYMeHTa cneayeT MpOBOAUTb BCEM
XMBOTHbIM [0 NEPBOro BBEAEHUSA UCCefyeMoro Bellectsa. Mo oOKOHYaHUM
nccnefoBaHUs 3TOT OCMOTP XXesflaTesibHO NPOBECTUM BCEM XXUBOTHbLIM, HO,
Kak MUHMMYM, Tpynne C BbICOKO/ [030i W KOHTPOJSIbHOW rpynne. Ecnu
06HapyXeHbl W3MEHEHUsl, WMelLINe OTHOLWEeHMe K Tepanuu, cnegyet
OCMOTpPEeTb BCEX XWUBOTHbIX. ECAM CTPYKTYpHbIA aHanu3 win gpyrve
[laHHble TOBOPST 06 OTaNIbMO/IOrMYECKOl/ TOKCMYHOCTKM, TOorga vacTtoTta

0(pTasIbMO/IOTMYECKMX OCMOTPOB A0/KHA 6bITh YBENNYEHA.

Ona  Xumumyeckux BewecTs, A9  KOTOPbIX nNpeaBapuTesibHble
nccnefoBaHMs Ha TOKCMYHOCTb C NMOBTOPHbLIM NPUEMOM [03bl B TeueHune 28
nmnn 90 p[Hel nokasanu noTeHUWasbHYyl0 BO3MOXHOCTb OKa3sbliBaTb
HelipoToKCcMYeckoe BO3AENCTBME, CEHCOPHYH XMMMUYECKYH aKTUBHOCTb K

pasapaxuTensM pas/IMYyHoro Tuna (Hanpumep, CNyxoBble, BM3yasibHble ”
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NMPoONpUOLENTMBHbIE  pa3fpaXuTeniv)  OUEHKY  CUMbl  3axBata MU

ABUraTenbHON aKTMBHOCTM MOXHO NPOBOAUTbL, MO BbIGOPY, A0 Hadana
nccnenoBaHMss M 3aTeM B TpuW, LWeCTb, AeBATb U ABeHajuaTb Mecsues.
OpHako, MOXHO WuCNoMb30BaTb W Apyrne, He nNpUBELEHHbIE B CINUCKe
npoueaypsl.

Ona XxvMMmunyecknx BelLecTB, rge npeasapurtesibHble UccrefoBaHns Ha
TOKCMYHOCTb C MOBTOPHbIM MNpPUEMOM fA03bl 4vepe3 28 wu/mnn 90 pgHei
nokasanu nNOTEHUMasibHY0 BO3MOXHOCTb OKa3sblBaTb UMMYHOTOKCUYECKoe
BO3jelcTBUe, [fdasibHellwune uvccnefoBaHusa 3TOro pesynbrtata MOryT no

XenaHuo NpoBoAUTLCS A0 12 MecsiLeB.

45.1 Macca Tena, noTpebneHne nuwn/Bodbl N NMUTaTesIbHOCTb

NN

Bce XUBOTHbIE AO0/IXHbI B3BELWIMBATLCS B Hauyase uccrefoBaHus, Kak
MUHUMYM, pa3 B HeAen nepsble 13 HeAenb U, Kak MUHUMYM, eXeMeCsYHOo
B AanbHelwem. W3mepeHuss noTpe6ieHns NUWM 1 NuTaTeslbHoCTU MUK
cnepyeT Npou3BOAUTbL exeHedenbHo nepeble 13 Hegeslb U, Kak MUHUMYM,
eXeMecsiyHo B AasibHeiwemM. Heo6xoguMMo — Takke  yunTbiBaTb
notpebneHve BoAbl AN UCCNEeAOBaHWA, B  KOTOPbIX AKTUBHOCTb
noTpe6seHns BoAbl N3MeHsieTcs. MamepeHuss notpe6rieHns Boabl cneayet
NpoBOAMTL eXeHeaenbHo nepBble 13 Hegenb W, Kak  MUHUMYM,

eXeMeCsiYHO B AasibHeiilleM, Korga BelwecTBO BBOAUTCS Yepes3 MUTbeBYIO

BOAY.

45.2 TemaTonorns M KIMHU4Yeckass bBuoxmmmns

B  uccnepmoBaHuMaX, B KOTOPbIX  MCMOMb3YKTCS  TPbI3YHbI,
remMaTtosiormyeckmue nccnefoBaHns Heo6xoAUMO NPOBOANUTb, KaK MUHUMYM,
Ha 10 camuyax u 10 camkax Kaxnaol rpynnbl B TpW, LWeECTb W ABeHaAuaTb
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mMecsileB, Bcerga MCnosib3ys OAHUX K TeX Xe XMBOTHbIX. B cnyyae ¢

MbIlaMN MOTyT noTpeboBaTbCA BCMOMOraTesibHble >XMBOTHbIE C TeEM,
4yTOGbI MPOBOANTL BCE HEOOXOAMMbIE reMaToslIorMyeckmne nccnegosaHuns. B
nccrnepoBaHNAX C HerpbidyHamu npobbl 6epyTcs y MeHbLEero KoamvyecTsa
XWBOTHbIX (Hanpumep, 4YeTbipu 0COOM KaxAOoro nofa Kaxaow rpynnbl B
cnyyae € uccregoBaHMem cobak). HeT Heob6xoAMMOCTM NpPoOBOAUTb
n3MepeHns B TpuM MecsAua, ecnu 3a npeabigywne 90 pgHel  npu
aHaslIofTMYHOM  YpOBHE [03bl He Habnwpanocb BO34ENCTBUS  Ha
rematosiornyeckme napametpbl. O6pasubl A4O/DKHbI ObITb COOPaHbl K KOHLY
3ansiaHMpoBaHHOIo nepuoja uccnefoBaHus, B Nepuoj uccnefoBaHus K
Tpem, WecTu MecsauaMm u K 12 mecsuy HenocpeacTBEHHO nepej wnn BO
Bpems npoueaypbl YyMepLLB/IEHUA XUBOTHbIX. Mpobbl KpoBK cnenyeTt bpatb
M3 yKasaHHbIX MECT, Hanpumep, cepgevHasi MyHKUMs wWam u3s peTpo-
rnasHo nasyxu W, N0 BO3MOXHOCTW, XPaHUTb B MOAXOAALMX YCNOBUSIX.
Heob6xogmmo uccnegoBaTb NPUBEAEHHbI CNMCOK NapaMeTpoB: obwas u
nenkountapHas dQopmyna, cogepxaHve 3pUTPOLMTOB, coAepXaHue
TPOMOOUNTOB, KOHLEHTpaUuuWss remMorsiobuHa, rematokpuT (reMaToKpuTHOe
uncno), cpepHee remaTtokputHoe uucnio (MCV), cpegHee cofepxaHue
remornobuHa B aputpoumtax (MCH), KoHUeHTpauus remorsio6buHa B
sputpoumntax (MCHC), npoTpomMbnHOBOE BpeMsSI U BpeMs 0b6pasoBaHuUSA K
aKTMBHOCTM Tpomb6onnactuHa. Kpome TOro, Heob6xoguMmo wuccrienoBatb
Tenbuya lediHua, wnn Apyryrww atmnuyHyto Mopdonorvio 3puTpounuToB U
METreMorfio6mH, ecnu MnpUCYTCTBYKT /l06ble MPU3HAKM aHEMUM WK
OPYTUX  HapylweHuii kpoBeTBopeHus. Ecnm  xumumyeckne  BellecTsa
OKa3blBalOT B/USAHME HA KPOBETBOPUTESIbHYHD CUCTEMY, MOXHO Takxe
N3MEPUTb YNC/IO PETUKYNAPHBIX KNEeTOK M LUTOMIOTUID KOCTHOTO MO3ra, XOTs

OHW He 06Aa3aTesibHbl 4N151 PErYNSPHOrO NPOBEAEHUS.

KnnHnyeckne 6rnoxmmmuyeckue nokasatenu npn mnccnegoBaHnn

TOKCM4YeCcKoro BO3A€I7ICTBVIF| Ha TKAHW N OCOOEHHO BJ/IMSIHME HA MNOYKN U
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neyeHb cnepyeT oOnNpeaensitb B nNpo6Gax KpPOBW, MOMYYEHHbIX OT, Kak

MUHUMYM, 10 camuyoB ¥ 10 camMOK KaxAoil rpynnbl 3a O[MHAKOBble
BPEMEHHble  WHTepBasibl, Kak npeanucaHo ANA  reMaroslormyecknx
nccnepoBaHuin, Bcerga WUCMNoOMb3ys OAHUX W TeX XXe >KUBOTHbIX. [nA
Mbilwel, MOryT notpeboBaTbCA BCNOMOraTe/lbHble XWBOTHbIE C TEM, YTOObI
npoBOANTL BCE HeobxoAnMble KNUHnYyeckne 6rnoxmmmyeckue
nccnegoBaHns. HeT Heob6xoAUMMOCTM NPOBOAUTH W3MEPEHUS B TpU
mecsua, ecnv 3a npegbigywime 90 gHel nNpu aHasiorMyHOM YPOBHE [03bl He
Hab4anocb BO34ENCTBUA HA K/IMHMYECKMe GUoXMmumyeckme napamMmeTpbl.
PekomeHayeTca ronogaHue AN XMUBOTHbIX (3a WCKNOYEHUEM MblLLeit)
BeYepoM  HakaHyHe 3abopa  KposBu. Heobxogumo  uccrefoBartb
NpUBELEHHbIA CMUCOK napamMeTpoB: [/10K03a, Mo4va (a30T MOYEeBUHbI),
KpeaTuHWH, 06Wmnii 6enok, anbOoyMWuH, KanbUWin, HaTPWiA, Kanuiki, 06Lnii
XONecTeprH, Kak MMHUMYM, ABa aHa/M3a Ha renaTtoueniofsapHbli aHanus
(anaHnH-amuMHOTpaHcdepasa, acnaprtaT-amMuHoTpaHcepasa,
rnioTaMnHaT gernaporeHasa, XesldHble KWUCNOTbl), W, KaKk MWHUMYM, ABa
aHanmsa Ha renatobununapHblii aHanus (Wweno4yHas docdarasza, ramma-
rnyTaMmHTpaHcdepasa, NATUHykneotuaasa, oowmnim 6unnpyouH, XenyHble
KACNOTbI). [pyrne KNMHMYECcKue XMMUYEecKue nokasartenun, Takne Kak
TpUrnuuepus Hatowak, cneynduueckne ropMoHbl U XosIMHIcTepasa MoryT
6bITb N3MEPEHbI B C/lyyae HEOOXOANMOCTU B 3aBUCUMOCTU OT TOKCUYHOCTHU
Beuwectsa. B uenom Heobxoaum rnbkuii noaxod B 3aBUCMMOCTM  OT
Habnwgaemoro W/waM oxuaaemMoro BO3LEWCTBUSA KaX[0ro KOHKPETHOro

BEeLlEecTBa.

AHanNM3 MoOYN AO/MKEH NPOBOAUTLCS, Kak MUHUMYM, ¥ 10 camuoB 1 10
CaMOK Kaxaoih rpynnbl Ha o6pasuax, CcO6paHHbIX 3a OJAWHaKOBble
NPOMEXYTKM BPEMEHU, KaK WU B Cnyvyae C remMatosiorMein u KAnHUYeCKoWn
XMMunen. Het He06Xo04MMOCTM NPOBOAUTL U3MEPEHUA B TpU Mecsua, ecnu

3a npeablgywme 90 agHeli nNpuM  aHaslOTMYHOM  YPOBHE A03bl  He
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Ha6nwopanocb BO3AeNCTBMS Ha Mody. B nocnegHue  akcnepTHble

pekomeHgauuy no UccnefoBaHuo KJMHUYECKON NaTosiorMm Obln BK/IKOYEH
cnenywuWnini CNUCOK MapameTpoB: BHELLIHWIA Bua, 06bEM, OCMOTMYecKas
KOHUEeHTpauua pacteopa WM OTHOCUTENbHAsA MNMOTHOCTb, pH, obwwnii
6en0K 1 rnkosa. [ipyrne uccnefoBaHus BKIKOYAKOT KETOH, YPOOUMHOTEH,
OUINPYOUH 1 CKPbITYHD KPOBb. [OMNOSHUTENbHbIE WUCCNEA0BaHUS MOTYyT
OblTb  UCMONb30BaHbl MNpM  HEO6XOAMMOCTM  paclWupuTb  U3y4veHue

HabngaeMblX BO3AENCTBUIA.

4.6 MNartonorus
4.6.1 MakpocKonuyeckas ayTorncus

Bce >XMBOTHble, y4yacTBywLliMe B WCCAeAOBaHWW, Kak npaswuso,
noaBepratTcsa NOJSIHON, AeTasibHOW MaKpOCKOMNUYECKOW ayToncuu, KoTopasi
BK/IlOYAET TliaTe/IbHOe UccnefoBaHve Hapy>XHOW NMOBEPXHOCTU Tena, Bcex
OTBEPCTUiA, YepenHbIX, FPYAHbIX N OPHOLWHbLIX NOSIOCTEN N X COAEPXKMMOTO.
Mpn 3ToM MOr 6bITb cAenaH peseps (B rpynnax Ansi NPOMEXYTOUHbIX
YMEpPLB/IEHNUA WA BO BCNOMOraTefibHbIX rpynnax) Ans WU3MepeHui,
OfPaHMYEHHbIX OTAENIbHbIMU, BaXHbIMW MOKasaTtensmMu, TakuMu  Kak
HEMPOTOKCMYHOCTb WAN MMMYHOTOKCMUYHOCTb. OTUX XMBOTHbIX HE HYXHO
nogsepratb aytoncum w JanbHeinwum npouegypam. WMHAMKATOPHbIE
XWBOTHbIE MOryT TpeboBaTb ayTONCUM B KaXAOM OTAE/IbHOM c/yyae, Ha

YyCMOTpEeHne pyKoBOAMTE St UCCNeA0BaHUS.

3Haunmble opraHbl criegyet cobpaTtb Y BCEX XWBOTHbIX, WUCK/OYas
Tex, YTO yKasaHbl Bble. HagnoyeyHuk, MO3r, nNpuaatkm Aundvka, cepaue,
MOYKM, NEYEHb, ANYHUKM, CeNe3eHKa, ANYKKN, WUTOBMAHAA Xene3a (OueHuB
noctmkcaumio ¢ napawmMToBUAHOM Xene3oh) M MaTka BCEeX XWUBOTHbIX
(KkpoMe Tex, UYTo OblIM HalAeHbl yMepWUMU U/MAn OGblI NPOMEXYTOUYHO

yMepLBAEHbI) AO/KHbI  ObiITb  OTCEYEHbl, €Cc/iM  HeobxoauMmo,  OT



ANS NpeaoTBpPaLLEHUS  BbIChIXaHUS.
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npunerawwmnx TKaHelk 1 B3BELLUEHbI, Kak MOXHO ObICTpEe Moc/sie OTCeYeHus

B cnyuyae, ecnv opraHbl

napHble,

Hanpumep, MNOYkWM, HaAMNOYEeYHWKM, 06a opraHa AO0/KHbl ObiTb B3BELUEHbI

OoTAeNbHO. B unccnegoBaHUsiX C MCMNOJ/Ib30BAHWEM Mblllel, B3BellnBaHue

Haano4deyHbIX Xenes3 He o6da3aTeNnbLHO.

TKaHKW, KOTOpble HE06X0AMMO MOABEPrHYTb KOHCEpBaLUUN B Hambosee

noaxodsileM cpeactse duKcauuMm B KayecTBe o6pasua TkaHu A/

fanbHenwero

Tabnuue 1.

Ta6bnuuya!

rmcrtonartosiorm4eckoro uccnenoBsaHuA,

TKaHwu, KOTOpble H606XO,EI|I/IMO noaBepPrHyTb KOHCepBauun

Bce makpockonuyeckue
NOBPEeXAeHNs

HagnoueuHuk

AopTta

0N0BHOW MO3r (BK/IHOHAS
OTAe/bl FO/IOBHOTO MO3ra,
MO3XEUOK, Meaynna.
Bapo/IVEB MOCT)

Cnenas KuLka

Leiika maTku
CseprbiBatoLLias xenesa
Toncras Kuwwka

[JBeHaauatvnepcT-Has
KULLIKA

anuananmmc

'nas (Bko4as cetyartky)

(BeapeHHas KocTb C
CyCTaBOM)
YKenuHbiin ny3bipb (415

Cepaue

MoAB3AOoLLHAsA KMLLKa

TOHKas KuLka
Mouka

CnesHas xenesa
MeuveHb

Nerkoe
JNumdhaTnyeckune y3nbl
(kak NoOBEPXHOCTHbIE,
Tak rnybokme)
MornouHas xenesa
(ob6s3aTenLHO ona
camoKk)

(BepxHue
ObIxaTefibHble nyTu,
B TOM YymMC/ie HOC.
HOCOBbIE PaKOBUHbI,
OKOJIOHOCOBbIE
nasyxm)

Muwiesop,

(O6oHATENbHASA
NyKOBULIA)
ANYHNK

MNomxenynoyHas xenesa

MapalumToBngHas
xenesa
Mepudpeprueckre Hepsbl
F'vnodoms

MNpoctaTta

Mpamas knwka
CnioHHas xenesa
CeMeHHble Ny3bIpbKY

CkerneTHas MblilLa

Koxa

CnunHHOM MO3T (TpU
YPOBHSI: LUEHbIiA,
cpeaHuii - rpyaHoN,
NMOSICHUYHBIIA)
CeneseHka

(TpyauHa)

npeacTaBfeHbl B

XKenynok (kapapanbHbii
OTAEN Xenyaxa,
XXENe3ncTbIli XXenyaokK)

(3y6bI)

Anuko
Tumyc

WnToBnaHas xenesa
(A3bIK)

Tpaxes

MoueBoii ny3blpb

Martka (BK/toUast Leiiky
MaTKM)

(MoyeTouHWK)

(Ypetpa)

Bnaranuwe

YacTb KOCTHOrO Mo3ra
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BMZOB, KPOME KpbICbl) WIMNK CBEXMIA NyHKTaT
KOCTHOTO Mo3ra
lapaepoBa xenesa

TkaHW, NpuBefEeHHbIE B CKOOKax, He ABNATCA oba3artenbHbIMU. B cnyyae
C nNapHbIMW oOpraHamu, Hanpumep, TMOYKKM, HaANoOYeYHUKKU, cnegyet
coxpaHATb oba opraHa. Jllobble Apyrve opraHbl, cyMTallWmMecs Ha OCHOBe
N3BECTHbIX CBOWCTB UCCAeAyeMOro BellecTBa BO3MOXHbIMW OpraHamu-
MULLEHAMU, Takke cregyeT coxpaHuTb. ONs Apyrux opraHoB/TkaHein (M B
[OMNOSIHEHME K OTAENIbHO COXPaHSAeMbIM TKaHAM U3 AblXaTeflbHbIX MyTei)
CMUCOK OpraHoB, KakK OH YCTaHOBNEH [A/19 MNepopasibHOro BBeAeHUs,

[lO/TXEH OblTb NEPECMOTPEH.

4.6.2 T'vcTonaronorusa
MWHUMaA/IbHBIMU TUCTONATO/IOTNYECKUMU aHaTM3amMun AO/IKHbI OblTh:
-BCE TKaHW W3 rpynbl C BbICOKOM A030/ U KOHTPOJIbHOWN rpynnbl;

-BCE TKaHW XWBOTHbLIX, YyMepLWunx win ymepLlB/EHHbIX B Te4dYeHue

nccnegoBaHuA;
-BCe TKaHu, nmerwwmne Makpockonmnyeckmne aHomasinm,

-TKaHU OpFaHOB-MI/ILIJeHeI7| nin  TKaHU  XWMBOTHbLIX, nmMmerLine
N3MeHeHnsd, CBA3aHHble C npoBoAMMBIM UCC/legoBaHMEM, W3 TPYNMbl,

nosy4yaBlUeli HauBbICLIY A03Yy, WU U3 BCeX APYrMX rpynm;

-B Cny4dae C napHbiMn opraHamu, Hanpumep, no4vykn, HaanoO4Ye4dHUKW,

[l0/KHbI 6bITb UCCNEeAOBaHbl 06a opraHa.

[laHHble ANs KaX4oro OTAENIbHOT0o XXMBOTHOFO [OJ/DKHbI coAepXaTb
BCE MapameTpbl NO OUEHKe BO3AeicTBMA. [LOMNONHUTENbHO BCe AaHHble
[O/HKHbI GbITb CBeAEHbl B TaGnuLy, oTpaXalollyl ANs Kaxiol TecToBO
rpynnbl  KO/IMYECTBO XXMBOTHbIX Ha Hayasio WCCNeAOBaHUs; KOMYECTBO
XMBOTHbIX, YMEPLWMUX BO BPEMS MWCCNeAoBaHWUs WM YMEpPLLB/IEHHbIX MO

r'YMaHHbIM COOﬁpa)KeHI/IFIM n BpemMA Ka)K,D,OVI cMepTn mnnn ymepLwB/ieHUA,
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KO/IMYECTBO  OOGHapyXeHHbIX  MPU3HAKOB  TOKCUYHOCTWU;  OnucaHue

HabngaeMbiXx MNPU3HAKOB TOKCMYHOCTKW, BKAKYas Bpems  Havana,
NPOAO/IKNUTENBHOCTE U TSXKECTb /1OObIX TOKCMYECKUX BO3AENCTBUIA;
KONIMYECTBO XMBOTHbIX, AE€MOHCTPUPYIOLWMX NaTo/IOrM0, TMN NaToA0TUn 1

MPOLIEHT XMNBOTHbIX, JEMOHCTPUPYIOLINX KaXK bl TUM NAaTONOTUN.

[laHHble  KOHTpPONs npeablaywmx uccnepoBaHuii  MoryT  6bITb
Nnone3HbIMU NpU MHTepnpeTauun pesysbTaToB HACTOSIWEro uccrenoBaHus
B C/lyyasx, Korga uMMeeTcsi MHopMauusi O pasfiMunsix B KOHTPO/IbHbIX
[laHHbIX. [laHHble KOHTPOAS NpeablayLnx  WUCC/ef0BaHUA  AOMKHbI
npeaocTaBnATbLCS U3 TOl e nabopatopuu 3a nocnegHne 5 et npu

yCcnoBun ncnosib3oBaHnA XWUBOTHbIX TOIi X€e NUHUN 1 TOro Xe BO3pacTa.

Mo BO3MOXHOCTMW, YUC/IEHHbIE pe3y/ibTaTbl AO/MKHbI OblTb OLEHEHbI
cneyyanbHbIMM M OBWENPUHATLIMW  CTATUCTUYECKAMM  MeTOohaMu.
CTaTucTmyeckme mMeToAbl U AaHHble ANa aHanvsa A0/DKHbl ObiTb BblGpaHbl
BO BpeMmsi pa3paboTku uccnegoBaHus. pn HeEo6XoaAMMOCTU, 3TOT BblIGOP

[O/TKEH NpeAycMaTpuBaTb KOPPEKTUPOBKY BbIXKMBAEMOCTH.

5 Otveér

OTYéT 06 uccregoBaHWM  [O/KEH  cofepXaTb  C/edyloLlyto

NHdopMaumio:
Vccnepyemoe BelwecTBO:
-chnsnyeckasa npupoaa, ymctota n PU3NKo-XxMMmn4eckne CBONCTBA;
-NAEHTUPVKALNOHHbIE AaHHbIE;
-UCTOYHUK BELecTBa;
-HOMep napTumn.
Cpepa (Nnpy HEO6GXOAUMOCTHN):

-060CHOBaHMe Bblbopa cpefbl (ec/iv 3TO He BOAA).
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MoaonbITHLIE XNBOTHbIE:!

-Bua/pos n o60cHOBaHUE caenaHHOro BbIOoOpa,

-4ncno, BO3pacT, Nosa B Hayase uccrnenoBaHns;
-MPOUCXOXAEHNE, YCNIOBUA COAEPXaHUA, NUTaHne U Tak gasnee;
-Macca Kaxgoro XXMBOTHOIO B Havyasie uccrieoBaHus.

JaHHble 06 yc/ioBuAx NpoBefeHna uccnenoBaHus:
-060CHOBaHMEe MeToAa BBeAEHMS N Bblbopa [03bl;

-no HGO6XO,E|,|/IMOCTI/I, cratucTtnyeckme MeTogunkm, Mcnosib3yemole ansd

aHa/in3a faHHbIX;

-nogpo6HOe onucaHue NPUIOTOB/IEHWS CcOCTaBa TeCTUPYeMOro
BellecTBa/MnLLN,  AOCTUTHYTasi  KOHUEHTpauusl,  YyCTOWYMBOCTb MU

0AHOPO/HOCTb BeLLecTBa,;
-cnoco6 BBEEHMS BellecTBa M NoApo6GHOe onncaHne BBEAEHUS;

-tbakTnyeckaa gosa (Mr/kr B feHb) U NepeBOAHON KOIPUUMEHT oT
KOHLEeHTpauunm unccnegyemoro BellecTBa B MuWe/NUTbEBON BOAE K

(hakTMyeckon fo3e, ecsiv BO3MOXHO;
-Ka4yecTBO NULLN 1 BOAbI.
Pe3ynbTaTthl:

-faHHble 0 BbDKUBLUMX;
-macca/usmeHeHUss Mmacchbl,

-noTpeb6neHne efbl, NOACYET ISHEPreTUYecKoi LEHHOCTU, €ec/n

npoBeAgéH, 1 NoTpe6neHne BOAbI, EC/IN BO3MOXHO;

-peakumad Ha TOKCUYHOCTb MO nNoJjsy W1 YPOBHK A03bl, BK/K4YasA

NMPU3HaKN TOKCNYHOCTW;
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-XapakTtep, oxBaT W, €C/IN BbIAB/IEHA, TAXECTb U NPOAO/IXUTE/IbHOCTb

KTMHUYECKMX  HabnwgeHnii  (6bIIM OHM  MPOMEXYTOUHBIMU Unn

NOCTOSAHHbIMW);
-0(pTa/IbMO/IOTNYECKNIA OCMOTP;
-remMartosiormyeckme aHanaunsbl,
-K/IMHMYECKNEe BUOXMMUNYECKNE aHaNN3bl;
-aHa/In3 Moy,

-pesynbTat  06bIX  UCCMeAoBaHUA  HEMPOTOKCUYHOCTM  WMIK

NMMMYHOTOKCUYHOCTMW;
-KOHe4YHad Macca Tesia,
-Macca opraHoB U nx COOTHoweHne, eC/in BOSMOXHO;
-AaHHblIE ayToncun,

-getasibHoe onncaHune rmcrTonartosiornyecknx nokasarersnem,

NMEILLMX OTHOLLIEHNE K NPOBOAMMOMY MCCeA0BaHNIO;
-faHHble abcopbumn (ecnn BO3MOXHO).
CtaTuctnyeckasa obpaboTka pe3ynibTaTtoB (rge 3To0 BO3MOXHO):
-mMacca Tesa Ao U nocse uccrefoBaHuns;
-mMacca opraHoB A0 U1 nocsne uccnefoBaHus;
-noTpebaeHne NULM NN BOAbl U aHepreTnyeckas LLEeHHOCTb MULLN.
N3yuyeHune pe3ynbTaTOB BK/HOYAET:
-COOTHOLIEHME 3aBUCMMOCTM 403a-0TBET;
-paccmoTpeHune nboin opmbl BO3AENCTBUS;
-M3y4yeHne BO3MOXHOCTM MOAENPOBAHMS;
-0aHHblIe KOHTPONA Npeablaywmnx nccnenoBaHuii;

-3HA4YNMOCTb A/14 4Yesi0BEKaA.
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