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MpeagncnoBue

Llenu, OCHOBHble MNPUHLMMBbI MU OCHOBHOM MOPSAAOK MNPOBEAEHUA paboT MO MEeXrocyaapCTBEHHOM
craHgaptusauyum ycrtaHosneHsl B FOCT 1.0—92 «MexrocyaapCTBeHHas cucTtema CraHaapTu3auuu,
OcHoBHble nonoxeHusa» n FOCT 1.2—2009 «MexrocyaapcrseHHaa cuctema craHgaprtusagun. CtaHgapTtsl
MEXIroCyapCTBEHHbIE, MpaBuna, pekoMeHAauuu MO MEXTOCYyAapCTBEHHOW CcTaHaapTu3auuu. [Npasuna
pa3paboTku, NPUHATUSA, OOHOBMEHNUSA U OTMEHbI»

CBeneHus 0 cTaHgapTe
1 NOArOTOBJIEH deaepanbHbiM rocyaapCTBEHHbIM YHUTaPHbIM npeanpuaTnem «Bcepoccuiickui

Hay4yHO-uccneaoBaTenbCKMi LEHTP CTaHAapTU3auum, uHdopMaummn n ceptTuduKkaLum Cbipba, MaTepnanos
u Bewectey (Pryr «BHULUCMB»);

TexHunyeckum KOMUTETOM no craHgaptudauun Ne 339 «bBe3onacHOCTb ChipbsA, MaTepuanos u
BeLlecTB» PeaepanbHOro areHTCTea no TEXHUYECKOMY PEryrnvpoBaHuio U METPOSIornn
2 BHECEH ®eaepanbHbIM areHTCTBOM MO TEXHUYECKOMY PErynupoBaHuio U METPONOrum

3 MPUHAT MexrocynapCTBEHHbIM COBETOM NO CTaHgapTusauyumn, MEeTposniorum u ceptudukaumumn
(npotokon ot 28 mapta 2014 r. Ne 65-[1)

3a npuHATME cTaHgapTa NPoronocoBanu:

KpaTkoe Kog ctpaHel no MK CokpalleHHoe HauMeHoBaHue
HauMeHoBaHue (MCO 3166) 004 — 97 HaLuoHaneLHOro opraHa no
cTpaHel no MK cTaHgapTusaLum

(MCO 3166) 004 — 97
AszepbaipxaH AZ Asctangapt
ApMeHust AM MuH3akoHOMUKKM PecnyOnuku ApMeHus
Benapycb BY Foccrangapt Pecnybnuku Benapych
KasaxctaH KZ Foccrangapt Pecnybnuku KasaxcraH
Kuprusus KG KblprbisctaHgapt
MongoBa MD MongoBa-Ctangapt
Poccus RU Poccranpgaprt
TagxukucraH TJ TamxukcTaHaapT
TypKMEHUcTaH ™ TypkMeHcTaHaapTnapol
Y36ekucran uz Y3craHgapt
YkpauHa UA [enapTamMeHT TEXHMYECKOro perynupoBaHus
MuH3KOHOMTOPT

4 Hacroawun craHAapT WAEHTUYEH MexayHapoaHomy paokymeHty OECD Test Ne 453:2009
Combined Chronic Toxicity\Carcinogenicity Studies (O3CP, Tectr Ne 453:2009 «KomOuHupOBaHHbIE
UCCneaoBaHNSA XPOHUYECKON TOKCUYHOCTU 1 KaHLIEPOTEHHOCTMUY ).

MepeBoA ¢ aHrNMINCKOro Asbika (en).

CteneHb COOTBETCTBUA — naeHTu4Has (IDT)

5 lMpukasom degepanbHOro areHTCTBA NO TEXHUYECKOMY PerynupoBaHuio U MeTtponoruu oT 6
okTsi6ps 2014 r. Ne 1274-cTt mexrocyaapcTBeHHblln ctaHgapTt FTOCT 32647—2014 BBeaeH B AelNCTBUE B
KayecTBe HauuoHanbHOro craHgapra Poccuiickoi deaepauum ¢ 1 nioHsa 2015 .

6 BBEJEH BINEPBbIE
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UHopmayus 06 U3MEHeHusax K Hacmosawemy cmaHlapmy nybrnukyemcsi 6 exee200HOM
UHGhOpMaUUOHHOM yKa3amerne «HayuoHanbHbie cmaHOapmbl», a MeKem U3MeHEHUl u rnonpasok — &
EeXeMeCsIHHOM UHGOPMaUUOHHOM yka3damerne «HayuoHanbHble cmaHOapmebly. B cnyyae nepecmompa
(3ameHbl) Uy OMMEHbl Hacmosawieao cmaHlapma coomeememeyowee ysedomneHue 6ydem
onybnuKogaHO 8 EXEMECAYHOM  UHOPMAaUUOHHOM yKa3amene «HauyuoHasnbHble cmaHdapmbiy.
Coomeemcmeyiowas uHpopmayus, yeedoMsieHUe U MeKCcMbl pasMelaromes makxe 8 UHgpOpPMayUoHHOU
cucmeme obujeeo rnob308aHuUsl — Ha ocuyuanbHom calime QedeparnbHo20 ageHmemea 1o MexHU4ecKomy
peaynuposaHuio U Memposoeuu e cemu UHmepHem

© CraHgapTtuHdgopmM, 2015
B Poccuiickoin depepauum HaCTOALIMA CTaHAAPT HE MOXET OblTb MOMHOCTbID UMM YaCTUYHO

BOCNPOM3BEAEH, TUPaXKNPOBAH W PacnpoCTPaHeH B KadecTBe OUUMAnbHOTO msgaHus Ges paspelueHust
denepanbHOro areHTCTBa o TEXHUYECKOMY PEryriMpoBaHMIo U METPONOTUN
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BBepneHune

Pykosogctea O3CP no ucnbitaHmsaM xumMn4yeckux sewects (TG) nepuoauyeckyn nepecmaTpuBaoTcs ¢
YY4ETOM Hay4HOro nporpecca, M3MEHEHUS HOPM OLEHUBAHUA U U3 COODpPaXKeHUii GnarononyyYns XUBOTHbIX.
MepBoHayanbHbI NpoekT PykosoacTea 453 Obin npuHAT B 1981 rogy. PaclumpeHue o6HoBnéHHOro TG 453
ObIno HeOBX0AUMO AMIA TOro, YTOObl OTPa3nTb NOCNEAHUE U3MEHEHUsI B cdhepe Bnarononyyns XMBOTHbLIX U
HOPM perynupoBaHus [2, 3, 4, 5, 6]. ObHosneHne TG 453 0CyLLECTBNANOCL NapansenbHo ¢ cnpaBneHusMu
B TG 451: nccnegosaHna KaHUEPOreHHOCTM U 452: MCCrnefoBaHUA XPOHWYECKON TOKCMYHOCTU, C LENbIO
MONyYeHUs1 OOMNOMHUTENbHLIX AAHHLIX OT UCMONb30BAHHBIX B WUCCMELOBAHWUU XUBOTHBIX U 0GecneyeHus
JanbHenwei MHpopmaumeii no BbIGOPY A03bl.
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M E X T OCYAAPCTBEUHHBb WU C TA HAOAPT

METOAb! UCMbITAHMA NO BO3AENCTBUIO XMMUYECKOW NMPOAYKLIMM
HA OPITAHM3M YENOBEKA.
KoM6uHMpOBaHHbIE UCCIe0BaHUSI XPOHUYECKON TOKCUYHOCTM U KAHLIE POT@HHOCTHU.

OECD guidelines for the testing of chemicals.
Combined Chronic Toxicity\Carcinogenicity Studies

Dara BBeaeHus — 2015—06—01

1 O6bnactb NnpyuMeHeHUs

[aHHbIiCTaHAAPT nNpegHasHayeH ans TeCTUPOBAHUA LUMPOKOrO CNEeKTpa XMMUYECKUX BELLECTB,
BKNIOYAsA NeCTUUUAbl U MPOMbILLIIEHHbIE XUMUKATLl. CneayeT OTMETUTbL, OAHAKO, YTO HEKOTOpbIe AETanu u
TpeboBaHMA MOryT oTnuyatbcsl AnA  dapmaueBTudeckux npenapatoB (cMm. PykoBoacteo S1B no
TECTUPOBAHUIO KaHLEpOreHHocTn dapMaLeBTUYeckux npenapaTos MexayHapoaHOW KOHEepeHuun no
rapMoHu3auum).

Bonblias yacte UCCNEaOBaHUN XPOHUYECKON TOKCUYHOCTM U KaHLEPOTreHHOCTU OCYLUECTBMSANAch Ha
rpbi3yHax W MNO3TOMY [JaHHbI  CTaHZapT nNpeaHasHadveH, npexae Bcero, Ans  UCCneaoBaHuid,
OCyLLleCTBNSEMbIX Ha 0cobsax aToro Buzga. Ecnu Gbl Takme uccneposaHus notpeGoBanucek Ans ocobeii
ApYyroro Buaa, U3noXeHHble NPUHUUMbLI U METOAbI Takke MOrnu Obl ObiTb UCMONBL30OBAHLI, C HAAMEXALUMU
U3MEHEeHUAMU, BMECTE € TeMU, YTO onucaHbl B O3CP TG 409, 90-gHEBHOE WUCCMELOBAHWE NEPOpPanbHON
TOKCUYHOCTM MOBTOPSAIOLWENCA A03bl Y HE-TPbI3YHOB [7], Kak usnoxeHo B AokymeHTe Ne116 Pykosoactsa
OO3CP no pa3spaboTke ¥ NPOBEAEHUIO UCCIEA0BAHNIA XPOHUYECKON TOKCUMHOCTU U KaHLLEPOTEeHHOCTH [8].

B uccnenoBaHMsAX XPOHWYECKOW TOKCUYHOCTU/KQHLEPOreHHOCTU MCMONb3YITCA TPU  OCHOBHBIX
cnocoba BBeAEHUS: NnepoparnbHbli, AepManbHbil U UHFANATOPHLIM. BbiBop cnocoba BBeaeHWUs 3aBUCUT OT
PU3NYECKUX U XUMUYECKMX CBONCTB TECTUPYEMOrO BELLECTBA, a Takke OT OCHOBHOrO NMyTU BBEAEHUS B
opraHuaMm 4emnoseka. [ononHutensHad wHgopMauua no BbIGOPY cnocoba BBeAEHWA NpuBEAEHA B
Pykosogctee Ne 116 [8].

B craHpapTe OCHOBHOE BHUMaHWe yaenseTca nepopanbHOMy cnocoby BBefeHusi, kak Haubonee
pacnpocTpaHEeHHOMY B UCCNEA0BAHUAX XPOHUYECKON TOKCUMHOCTU U KaHLIEPOTEHHOCTU. XOTS 10NTOCPOYHbIE
UCCneaoBaHusl, BKIIOYAIOLIME HAaKOXHLIA UMW  WHFansUMOHHBLIW NYTM BBEAEHUS, TaKke MOryT ObiTb
BOCTpebOBaHbl ANA OLEHKM pucka 340POBbLID YernoBeka W/Mnu No OonpefAeneHHbIM HOPMAaTUBHbIM
TpeGoBaHusim, 06a cnocoba BBeAeHUA NPeANONAaraloT 3HAYMTENbHYIO TEXHUYECKYID CIIOKHOCTb. Takue
MCCNEA0BAHUA HY)XHO pa3pabaTbiBaTe ANA KaXAOro Cryvyas OTAENbHO, XOTsl PYKOBOACTBO, COCTaBNEHHOE
371€Cb ANS1 OLEHKN U aHann3a XPOHUYECKON TOKCUHHOCTU U KaHLIEPOTEHHOCTU NPU NepopansLHOM BBEAEHUM,
MOrnu Obl NneYyb B OCHOBY AOKYMEHTA ANA WMHranAuMOHHOrO W/unu [epmanbHOro uccnegosaHun (B
OTHOLUEHUM PEeKOMeHAAUMN NO CpoKaM Tepanuu, KNUHWYECKUM W NaToNOrMveckUuMm nokasatensm u T1.4.)
Mmetotca pykosoactea O3CP no BBEASHMIO TECTUPYEMbIX BELUECTB MHransUMOHHBLIM[8, 9] U HaKOXHbIM
cnocobamum [8]. TG 412 [10] u TG 413 [11], BMecTe ¢ MeToan4YeCKUM AokymeHTom OICP no uccnegosaHuio
ocTpoit acnupauuu [9], AoMmKHbI ObiTb NPUHATHI BO BHUMaHWE npu paspaboTtke 6Gonee ANUTENbHbIX
uccnefoBaHui, 3aTparMBaloLLMX UHraNAUMOHHLIN cnocob Beeaenus. TG 410 [12] pomkeH ObiTb NPUHAT BO
BHMMAaHue B Crly4yae TeCTUPOBAHUSA, OCYLLECTBASEMOro AepMarbHbIM NyTEM.

KOoMOMHMPOBaHHbIE UCCNEA0BAHUA XPOHUYECKON TOKCUMHOCTH / KAHLEPOTeHHOCTHU AAl0T UHopMaLuIo
O BO3MOXHOI ONacHOCTM ANA 340POBbA, KOTOpPAs MOXET BO3HUKHYTb B pe3ynbTare MNOBTOPSIOLIErocs
BO3/1€ACTBUSI B TEYEHUE BCEro XXM3HEHHOr0 LMKNa NoAoNbITHLIXBUAOB.

Wccnepgosanne obecneynt nonyYyeHue AaHHbIX O TOKCUYECKOM BO3AENCTBUM BeLUeCTBa, BKNOYan
NnoTEeHLManbHyl0 KaHLEPOreHHOCTb, ONPEAenuT OpraHbl-MULLIEHW U BO3MOXHOCTb Kymynsauuu. OHO MOXeT
AaTb OLEHKY HAWMEHbLLIETO YPOBHSA HabGniogaemMoro BpeaHoro BO3eNCTBUS ANsi TOKCUYHBIX BO3AEWCTBUIA U,
B Cy4Yae HEreHOTOKCUYHbIX KaHLIePOreHoB, AMA ONyX0NEBbIX Peakuuii, KOTOPbIE MOTYT ObITb UCNONb30BaHbI
Ans yCTAHOBMNEHUs KpuTepueB 0Oe30nacHOCTM AnA BBEAEHMA yernoBeky. CrneayeT Takke NoAYepKHYTb
Heo6Xx0AMMOCTb TLLATENBLHOIO KIMHWUYECKOTO HabnioaeHus 3a XMBOTHBLIMMU ANS MOMYYEHUS MaAKCUMAaNbHO
BO3MOXHOrO Konu4ecTsa uHdopmaymu.

Llenn wuccnegoBaHUM  XPOHMYECKOW  TOKCUYHOCTM/KAHLEPOr€HHOCTH, OXBaTbiBAEMbIE  AAHHBLIM
CTaHAapTOM, BKIIOYAIOT:

Uspanune opuumnansbHoe
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- YcTaHOBMNEHUE KaHUEPOreHHbIX CBOWCTB XMMMWYECKMX BELLECTB, NPOSABMSAIOLMXCA B MOBbILLEHWM
npoueHTa HOBOOOPAa30BaHUI, B YBENMYEHUU AONU 3510KAYECTBEHHLIX HOBOOOPA3OBAHWUI MM COKpaLLEeHue
BPEMEHU NOsiBNEHMS HOBOOOPa3oBaHUiA, MO CPABHEHWUIO C NapannenbHbIMU KOHTPOMbHbLIMK FPyNnamu;

- onpeaeneHne BpeMeHu NOABMEHNS HOBOOGPAa3oBaHUiA;

- onpeaeneHme XpOHNYECKON TOKCUYHOCTU XUMUYECKNX BELLIECTB;

- onpeaeneHne opraHoB-MuULLIEHEN XPOHNYECKON TOKCUYHOCTU U KaHLEPOTEHHOCTH,

- OMMCaHWEe 3aBUCUMOCTUN [03a-peakums;

- onpeaeneHMe HaumeHbLLero ypoBHsa Habnwgaemoro speaHoro sosaencreua (NOAEL) unu ncxogHon
TOYKM ANA YCTAHOBMEHMA MUHUMANbHOW A03bl (BMD);

- 9KCTPanonAauns KaHLEpPOreHHOro BIUSHUS HA YErOBEeKa NMPU HU3KMX YPOBHAX BO34ENCTBUS,

- NPOrHO3MpPOBaHMEe BO3AENCTBUSA XPOHUYECKOW TOKCUYHOCTM HA YPOBHE YE€0BEYECKOro OpraHm3ama;

- NpeaocTaBfieHne AaHHbIX ANA NPOBEPKM rMNOTE3 OTHOCUTENBLHO MexaHu3ma gencreus [3, 8, 13, 14,
15, 16].

2 MpuvHUMN nccnegoBaHuA

Cxema wuccnegoBaHMs COCTOUT M3 ABYX MapasuienbHbiX dha3:  XPOHMYECKOW dpasbl u  pasbl
KaQHLEPOreHHOCTU (OTHOCUTENbLHO MPOAOIMKUTENBLHOCTU CM. nNyHKTbl 34 u 35 COOTBETCTBEHHO).
Tectupyemoe BeELLECTBO OOLIYHO BBOAUTCS MEpPOpanbHO, XOTH BO3MOXHO TaKkKe TECTUPOBaHME
WHransaToOPHbIM MMM AepmanbHbiM — CNOCOOOM. [ns XpOHMYECKON (pa3bl TECTUpPyeMOe BELUECTBO BBOAAT
€XXeHEBHO rpagyMpoBaHHbIMU J03aMU HECKOSNbKUM FpynnamM TeCTUPYEMbIXKUBOTHbLIX, OAUH YPOBEHb A03bl
Ha rpynny, Kak npaBuno, B Te4eHue 12-Tu MecaueB, XOTA MOXET ObiTb BbiOpaHa GonblLuas MnmM MeHbLuas
NPOAOIMKATENBHOCTL B 3aBUCMMOCTM  OT  HOPMAaTMBHbIX Tpebosanui (CM. nyHKT 34). Takas
NpoAOIKATENBHOCTL Obina BbibpaHa NOTOMY, YTO OHA AOCTaTOYHA ANSA NOObLIX NPOSIBNEHUI KYMYNATUBHON
TOKCUYHOCTU, HE CMELUMBASCb NPU 3TOM C MPOSABNEHUAMU BO3PACTHbIX M3MEHeHui. MNMnaH uccnegosaHua
MOXET TaKKe BKINOYaTb OJHO WUITM HECKOSbKO NPOMEXYTOUHbBIX YMEPLUBNEHWUI, Hanpumep, Kk 3 1 6 mecsuam.
Ona aT0oro MoxkHO 4006aBUTb AONOMHUTENBHbLIE TPYNMbl XMBOTHLIX (CM. N. 20). Bo BpemMsa KaHUEPOreHHOM
drasbl UCCrneayemMoe BELLECTBO BBOAAT EXXEAHEBHO HECKONbKUM IPYNMnamM NOAOMbITHLIX XXUBOTHbIX B TEYEHUE
fonbLuel YacTu MX XKU3HEHHOTO Lukna. XX1BOTHble B 00enx dha3ax TLATENbHO M3y4aloTCA OTHOCUTENbHO
NPU3HAKOB TOKCUYHOCTU U Pa3BUTUSA OMyXOSNEBbIX NOPaXKEHWA. XXUBOTHbIM, KOTOpPbIE YMEpPNM unu Obinu
YMEepLLUBIIEHbl B XOA€e TeCTMPOBaHWSA, NPOBOAUTCA ayToncus. 10 OKOHYaHWM WMCCEeA0BAHUS BbDKUBLLMX
JKUBOTHbIX YMEPLLUBAAOT U TaKXe NPOBOAAT ayTOMNCUIO.

B oueHke u aHanuM3e BO3MOXHOW KaHLEPOTEHHOCTU U XPOHUYECKOW TOKCUYHOCTM XUMUYECKOrO
BELUECTBA, A0 Hayana MpoBeAEeHNs WCCreaoBaHus, WCMbITaTeENbHOW nabopatopuen AomkHa ObiTb
paccMoTpeHa BCS AOCTynHas uHOpMauusa no uUccneayemoMy BeLLeCTBY C TeM, 4ToObl choKycupoBaTb
nnaH uccrneaoBaHus ans  Oonee  yCrnewHoro TECTUPOBAHMA €ro  TOKCMKONMOTMYECKMX CBOWCTB U
MUHMMU3UPOBATL UCMONMb30BaHME MUBOTHLIX. WMHpoOpMauma wu paccMoTpeHue cnocoba pencreua
npegnonaraemoro kaHueporena [3, 8, 13, 14, 15, 16], 0co6eHHO BaXkHa, TaK Kak ONTUMAarbHbIA NNaH MOXeT
oTnMYyaTbCA B 3aBUCMMOCTM OT TOrO, W3BECTHO U, 4YTO BELYECTBO SBMSAETCA TEHOTOKCUYECKUM
KaHLEepOoreHoM Unu 3TO TOMbKO npeanonaraetcs. [danbHeiwue ykasdaHusi no oueHke cnocoba aeicTeus
MOXHO HawTu B Pykosoactee Ne 116 [8].

[aHHble, KoTOpble OyayT COAEWCTBOBATb pa3paboTKE MCCNEAOBAHUSA, BKIOYAIOT: WAEHTUYHOCTD,
XUMUYecKas CTPyKTypa u (pusmkKo-xuMmyeckue CBOMNCTBA MCCNeayeMoro BeLlecTBa; nobas uHdopmauus o
MexXaHu3Me AENCTBUSA; pe3ynbTaTtbl NMObIX iNvitro u invivo nccneaoBaHnMin TOKCUMHOCTM, BKIKOYAA TECTbI Ha
reHOTOKCMYHOCTb; MPEANonaraeMoe MWCNoNb30BaHWE U BEPOSTHOE  BO3JAENCTBME HA YENOBEYECKUI
OpraHu3m; AOCTYNHbIE AaHHbIE ucnbiTaHuin (Q)SAR Ha MyTareHHOCTb / FeHOTOKCUYHOCTb, KaHLUEPOreHHOCTb
u apyrue TOKCUKONOIMYECKME CBOWNCTBA CTPYKTYPHO POACTBEHHbIX BELLECTB;, UMEKLMECH
TOKCUMKOKMHETUYECKME AAHHbIE (OAHOKPATHAas [03a, a TAKKE KWHETWKA MOBTOPHOW A03bl, MPU HanMuum) u
[JaHHble, MNOMy4YeHHble U3 JAPYruxX WCCNEeA0BaHW MNOBTOPHOrO BO3AENCTBMA. M3mepeHue XpoHU4ecKown
TOKCUYMHOCTU MOXET ObITb NPOBEAEHO NOCNE MOMyYeHUs NepPBOHaYanbHbIX AAHHLIX O TOKCUYHOCTW OT 28-
OHEBHOro n 90-4HEBHOT0 TECTMPOBAHMS TOKCUMYHOCTM MOBTOPHOM A03bl. TaKkKe MNOMNE3HyK WHGOpMauuto
JalT  KPaTKOCPOYHble WCCNEeAOBaHMA CTUMYMAUMM UM akTuBu3auuu paka. [losTanHbil  nogxoa K
UCCNeAOBaHUI0 HA KaHLUEPOreHHOCTb CrieAyeT paccMaTpuBaTh Kak 4acTb  OOLWEN OLEHKU BO3MOXHOIO
HebnaronpusiTHOro BO3AeNCTBUSI HA 340POBbE ONpPeENEHHOro XMUYeckoro Bellectea [17, 18, 19, 20].

Cratuctnyeckme MeToabl, Haumbonee noaxoadwme AnA  aHanu3a pesynbTaToB, C  Y4ETOM
3KCNEPUMEHTANbLHOIO NaHa W Uenu, OMmkHbl ObITb YCTAHOBNEHBI 40 HAaYana uccnegosanus. Bonpocel agns
pPacCMOTPEHMS BKIIOYAIOT: JOIDKHA NU CTaTUCTUKA BKMOYaTb B ceBs1 KOPPEKTUPOBKY ANSI BbRKUBAEMOCTH,
aHanu3 puUCKOB KYMYFATUBHOM OMyXONM OTHOCUTENbHO MPOAOIDKATENBHOCTU BbDKMBAHUS, aHANM3 BPEMEHM
BO3HMKHOBEHMS  OMyXONMM U aHanu3 B Crydae MNpEexXAeBPEeMEHHOIO NPEKPALLEHUS >KU3HU OAHOW WM
HEeCKONbKUX rpynn. PyKkoBOACTBO MO COOTBETCTBYIOLUMM CTAaTUCTUYECKUM WCCREeAOBaHUAM W KIOYEBbIE

2



roCT 32647—2014

CCbIMKW Ha MeXAyHapoAHO MPU3HaHHble CTaTUCTUYEeCKMe MeToAbl npuseeHbl B AokymeHTe Ne 116 [8]
PykoBoacTea, a Takke B JokyMeHTe Ne 35 no aHanuay u OLeHKe UCCneaoBaHNsA XPOHUYECKOW TOKCUMHOCTH U
KaHUepOoreHHocTH [21].

Mpun npoBegeHun uccnefoBaHWA KaHLUEPOreHHOCTU, PYKOBOASLLME NPUHUUMbI M COODpaXKEeHUs,
M3MOXEeHHbIe B CTaHAapTe Mo BOMNPOCaM pPacrno3HaBaHUA, OLEHKM M  WCMOMb30BAHUS  KIMHUYECKUX
CUMMNTOMOB, KaK FYMaHHbIX KPUTEPUEB OLEHKM AMNSA MOAOMbITHLIX >XMBOTHBLIX, UCMOMNbL3YEMbIX B OLIEHKE
6e3onacHOCTH [22], B YaCTHOCTH €ro NyHKT 62, BCEraa AOMKEH BbINOMHATLCA. B 9TOM NyHKTEe roBOpUTCA, UTO
"B nuccnefosaHnax ¢ MHOrOKpaTHbIM BBEAEHWEM A03bl, KOTAA XXMBOTHOE JEMOHCTPUPYET NporpeccupyloLme
KMUHMYECKMEe MNPU3HAKW, YTO MPUBOAUT K AarnbHEWLIEMY YXYALUEHMIO COCTOSHUS,, HEOGXOAUMO MPUHATL
peLeHne ymMepTBnSATb XXMBOTHOE W3 TYMaHHbIX COOOpakeHui unu HeT. PelueHue AOMKHO Y4YuTbIBaTb
COOTHOLUEHWE LEHHOCTU uHpopmaLum, koTopas ByayT norny4eHa npu AanbHeiwem UCnofb30BaHUKU STOMO
JXMBOTHOTO B UCCIEA0BaHUN, K €ro obLuemy coctosiHuio. Ecnu Byaer npuHATO pelleHne OCTaBUTb XMBOTHOE
B UCCneaoBaHun, YactoTa HabnmogeHnin AomkHa BbiTb yBENMYEHa No mepe HeoBxoANMOCTHU. TakkKe, MOXHO,
Ges yuiepba ana uenein TeCTUPOBAHUSA, BPEMEHHO NMPEKPATUTbL BBEAEHUE A03bl, €CMU 9TO obnerynt Gonb
UNKU MyYeHue, UM YMEHbLUUTb TECT-A03Y».

MoapobHbie npaBuna u 0o6CyxaeHMe NPUHUMNOB BbIGOpa 403bl ANS UCCIEAOBAHUIA XPOHUYECKOM
TOKCUYHOCTU U KAHLEPOreHHOCTM MOXHO HawWTu B Pykosogctee Ne 116 [8], a Takke B nybnukaumax AByxX
MexxayHapoaHbIX MHCTUTYTOB Buonornyeckux Hayk [23, 24]. MeTtoa BbiGopa OCHOBHOW [03bl 3aBUCUT OT
nepBoOHaYanbHLIX Lenen unum 3agad uccnegosanus (n. 6). B BbiGope noaxoasiuero ypoBHs 103bl AOIMKEH
ObITb JOCTUTHYT BanaHc Mexzay PMCKOM OTCEBA C OHOW CTOPOHbI M XapakTepPUCTUKOW OTBETHLIX PEAKLIMIA HA
HU3KMe A03bl U UX 3HAYUMOCTb — C APYroi. 3TO 0COBEHHO aKkTyanbHO B Cryyae Takoro KOMGMHUPOBAHHOIO
nccneaoBaHUs XPOHMYECKOW TOKCUYHOCTU U KaHLEPOreHHOCTM!.

MpoBegeHne KOMOWHMPOBAHHOMO MCCNEAOBAHWA XPOHUYECKON TOKCMYHOCTM M  KaHLEPOreHHOCTU
TpebyeT GonbLlero aHanusa B CPaBHEHUM C UCCNEAOBAHUAMU XPOHUYECKOM TOKCUMYHOCTU(TG 452) u
kaHueporeHHocTu (TG 451), npoBoauMbIMK pa3faensHo. KoMGUMHMpOBaHHOE uccneaoBaHue Aaet GonbLuyio
3 PEKTUBHOCTbL C TOYKM 3PEHUA BPEMEHU U CTOUMOCTM U HEGONbLLIOE COKpaLLeHWe NOAONbITHLIX XXUBOTHbIX,
B CpaBHEHWU C NMPOBEAEHUEM ABYX OTAENbHbIX UCCneaoBaHuii, 6e3 yuiepba Ans kayecTBa AaHHbIX, KakK B
XPOHWYeCKol hase, Tak U B ha3e KaHLEPOreHHOCTU. TeMm He MeHee, HeoOX0AMMO BHUMATENBHO OTHECTUCH
K npuHuMnam Bbibopa Ao3bl (maparpad 11 u 22-26) npu npoBeAeHUMM KOMOMHMPOBAHHOIO MCCHE0BAHUA
XPOHWYECKOW TOKCUYHOCTM U KaHUEPOreHHOCTW. PasaenbHble UCCNeAOBaHUA  MOMyT  SIBNATHCA
HeobXoAUMbIMK MO OnpedeneHHbIM HOPMAaTUMBHLIM TpeboBaHusiM. [anbHedwme ykasaHus no paspabortke
MCCNeaOBaHUs  KOMOWHMPOBAHHOW XPOHMYECKOW TOKCMYHOCTM U KAHLUEPOTreHHOCTU ANs AOCTUXEHUS
MakcuManeHon 3IMPEKTUBHOCTU UCCNEAOBAHUS C TOYKM 3PEHUS BO3IMOXHOCTU COKPALLEHUA YUCNEHHOCTU
MOAOMNBITHLIX >XUBOTHLIX, @ TaKkKe Yepe3 ynopsaoyYeHUe pasfuyHbIX IKCNEPUMEHTANBbHLIX METOANK MOXHO
HavTn B PykoBoacTtee Ne 116.

3 OnucaHue metoaa

3.1 XKuBoTHbIe

3.1.1 Bbibop BugoB

[aHHbIl CTAHAAPT OXBATLIBAET IMAaBHbIM 00PA30M OLEHKY WM aHamm3 XPOHWUYECKOW TOKCUYHOCTU U
KaHUEpPOreHHOCTU Y rpbi3yHOB (CM. N. 2). MCnonb30BaHWE HErpbi3yHOB MOXET pacCcMaTpuBaTbCs, €Cnu
MMEIOWMECA AaHHble MO3BONSAIOT NPEANoNiOKUTb, UYTO OHM sBRsiloTcs  Gonee  3HaYMMbIMKM - ANs
NpOrHO3MpOBaHUS BO3AENCTBUA HA 340pOBbe 4enoBeka. Boibop Buga pgomkeH Obitb 0GOCHOBaH.
MpeanoYTUTENbHBIM BUAOM TPLI3YHOB SABMSIIOTCA KPbIChbI, XOTA MOTYT MCNOMb30BaTLCA U Apyrue BUAbI,
Hanpumep, MbilwK. XOTS MUCMOMb30BAHME MbIlLEd B TECTUPOBAHUM HA KAHLIEPOTEHHOCTb MOXET WMETb
orpaHu4eHHoe npumeHeHue [25, 26, 27], N0 HEKOTOPbIM AEWCTBYIOLLMM HOPMATUBHBLIM JOKYMEHTOM BCE e
TpebyeTCcs uccnenoBaHUE KaHLEPOreHHOCTU Ha Mblwwax. Kpbicbl M Mbilum Obinu BbiOpaHbl B KavecTBe
IKCNEePUMEHTANbHLIX MOZENEN 3a MX CPABHUTENbHO KOPOTKYIO MNPOAOIDKUTENbHOCTb MMU3HU, LUMPOKOE
npumeHeHne B (HpapMakonorM4ecknx M TOKCMKOJNIOTMYECKUX WCCMENOBaHUAX, WX BOCNPUUMHUUBOCTb K
MHAYKUMM HOBOODpAa30BaHMIA M [OCTYNMHOCTb 3TUX XOPOLUO WCCMEAOBaHHbIX BWUAOB. Bcneacteue atux
KayecTB, uMeeTcs OonblLuoe KONMYECTBO WMHopmauum 06 ux ncuxonormu u nartonoruu. Paspabotka u
nposeAeHne UCCNefoBaHUn XPOHUYECKON TOKCUYHOCTU M KAHLEPOreHHOCTU Ha BUAAX HE-TPbI3YHOB, Koraa
3TO0 Heo6X0AUMO, AOIDKHbLI ObITb OCHOBaHbLI HA MPUHLMNAX, COAEPXALLUMXCA B 3TOM CTaHAapTe, a Takke B
O3CP TG 409: uccnegoBaHme TOKCUMHOCTM MOBTOPHON A03bl, BBEAEHHOW NepopanbHo Yepe3 90 AHEN y He-
rpbisyHoB [7]. QononHutensHasa uHcgopmauusa no Beibopy BUAOB u poaa coaepxmtcs B Pykosoactese Ne116
[8].

CneayeT ucnonb3oBaTb MONOALIX 30POBLIX MOMOBO3PENbIX JXUBOTHLIX  NAOOPATOPHbLIX BWUOB.
KomGuHnpoBaHHble MCCreaoBaHUS XPOHUUECKON TOKCUYHOCTU M KaHLIEPOTEHHOCTU crieAyeT NpoBOAUTHL Ha
JKMBOTHbIX TOFO >X€ poAa M TOT0 e MNPOUCXOXKAEHWUS, YTO M MXUBOTHbIE, MUCMONb30BaBLUMECA B
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npeaBapuTEnbHbIX TOKCUKOFNOIMYECKUX WMCCNEAOoBaHUSIX HeOONbLOW NpoAOIHKUTENBHOCTU, XOTS, €Cnu
M3BECTHO, YTO XXMBOTHbIE 3TOr0 BUA U NPOUCXOXAEHUSI UMEIOT NPOONEeMbl B AOCTUXEHUUN ODLLIENPUHATBIX
KpUTEPUEB BbLDKMBAEMOCTU AN AONTOCPOYHbLIX uccrnegosaHun (cm. PykoBoactBoNe 116 [8]), cneayet
paccMOTpeTb UCNONbL30BAHUE POAAa >KUBOTHONO, UMEIOLLEr0 NPUEMIIEMbI YPOBEHb BbDKMBAEMOCTH ANs
[ONroCPOYHOro uccneaoBaHust. XKeHckue 0cobu AomkHbl ObITb HEPOXKABLUMMU U HE BepeMeHHbI.

3.1.2 YcnoBus cogepxaHua U KOPMreHus

YKUBOTHbIE MOTYT »XWUTb OTAENbHO UMK COAEPXKATbCS B KNneTkax HebonbLuMMu rpynnamm O4HOTO nona.
OTaensHOE NpoXuBaHWEe cneayeT NPUMEHATb TONbKO €CnM 3TO Hay4yHO oBocHoBaHo [17, 18, 19]. KneTku
HaAo0 pasMmewarb TakuMm 06pa3om, Ytobbl CBECTU K MUHUMYMY BO3MOXHOE€ BITUSTHUE UX MECTOMONOXEHUA.
Temnepatypa B MOMELLUEHUM C ISKCMEPUMEHTANbHBIMU >XUBOTHbIMU JOMDkHA ObiTb 22 + 3°C. XotA
OTHOCUTENbHAsA BNAXHOCTb AOIMKHA ObiTh kak MuHMMyM 30% u He aormkHa npeBbiwatb 70% (ecnu ToNbko
He NpoBOAUTCA yOOopKa NMOMELLEHUS), ONTUMarbHasi BIIAXHOCTb cocTaBnsieT 50%-60%. CBeT AomkeH ObiTb
MCKYCCTBEHHbIM, C NOCNeaoBaTenbHOCTLIO 12 yacoB - CBeT, 12 yacoB - TeMHOTa. [nA KOpMNEeHna MoryT
MCNonNb30BaTbCA TPAAULIMOHHbIE NabopaTopHble AMETbl C HEOTPAHUYEHHBLIM KONMYECTBOM MUTLEBOW BOAbI.
Hdveta pormkHa oTBeyatb BCeM TpeOOBaHUSIM MUTAHUSA TECTMPYEMOro Buaa. CoaepXaHue 3arpssHALLmX
BELLECTB, KOTOPbIE MOTYT NOBIUATHL HA pe3ynbTaTbl UCCNIEA0BaHUSA, BKIIOYAA OCTaTKM NECTULMAOB, CTOWMKUE
opraHuJeckue 3arpsisHuTenu, OUTOICTPOreHbl, TSHKENble MeTanmnbl U MUKOTOKCUHBI U T.4., AOMDKHO ObITb MO
BO3MOXXHOCTU MUHUMMW3UPOBAHO. AHANUTMYECKUE AAHHbLIE MO MUTAHUIO U YPOBHIO 3arps3HAIOLMX BELLECTB B
nuwie AOIKHLI cobupaTbCsl Nepuoauyecku, Kak MUMHMMYM B Hadvane UCCneaoBaHWMA U KOraa MeEHSeTcs
ucnonb3dyemasi naptus, M MX cregyeT BKMIOYaTb B 3aKMIOYUTENbHLIA  OTYET. [OMKHbI  TaKkKe
NpeaoCTaBnNATLCA aHaNUTUYECKME AaHHbIe MO NUTLEBON BOAE, UCMONb3yeMOn B uccnegosaHuun. Ha ebibop
MUY MOXKET BIUATb HEOOXOAMMOCTb BBEAEHMSA NMPUMECU U YAOBNETBOPEHWE NULLUEBLIX NOTpeOHoCTEl
JXMBOTHBIX, KOTla UCCrieayeMoe BELLEeCTBO BBOAUTCS B AUETUHECKUIA PALIMOH.

3.1.3 MNoagroToBka

JomKkHbl UCNONb30BaThbCA 3A40POBbLIE JKMBOTHLIE, KOTOpblIE NPOLAM agantauuid B nabopaTopHbIX
YCIOBUSIX KAK MUHUMYM B TEYEeHUe 7 fHEW M HaJ KOTOPbIMU NpeXae He CTaBUNUCH IKCNepuMeHTLl. B cniyvae
C Tpbi3yHaMu, BBEAEHME [03 CreAyeT HauuHaTb Kak MOXHO paHblue, nocne OoTnyyeHuss OT MaTtepu U
aganTtauuu, >kenaTtenbHo, 40 TOro Kak >XMBOTHbIM UCNONHUTCA 8 Heaenb. TecTupyemble XXUBOTHbIE AOIDKHbI
ObITb ONMCaHbl NO poAy, BUAY, NPOUCXOXKAEHUIO, MOy, Macce Tena U Bospacty. B Hayane uccneaoBaHus
pasHuua B Macce NOAONbITHLIX XXMBOTHbLIX AOMKHA ObiTb MMHUMAnNbHA U He npeBbiwaTh + 20% OT cpeaHen
MacCbl BCEX XXUBOTHbIX, 324€/ACTBOBAHHbIX B UCCNEAO0BAHWUMW, OTAENbHO KaXxaoro nona. 2XMBOTHbIE AOMKHbI
ObITb Cry4vaiiHbiM 00pa3oM pacnpedeneHbl Ha KOHTPOSbHYI0 M 3KCMEepUMeHTanbHble rpynnbl. Mocne
pacnpeaeneHnss 3aMeTHOW pasHulbl B CPeAHEer MacChbl Tena Mexay rpynnaMmu kaxgoro nona ObiTb He
OOMKHO. Ecnu Xe oHa UMeeTcs, crneayeT, no BO3MOXHOCTM, MOBTOPUTL pacnpeaeneHue. Kaxagoe XMBOTHOE
OOMMKHO ObITb MOMEYEHO WMHAMBUAYANbHLIM MAEHTUMPUKALUMOHHBIM HOMEPOM, M 3TOT HOMEp cneayet
HaHeCTM Ha MNEepPMaHEHTHOW OCHOBE, C MOMOLLULIO TaTYUPOBKU, BXMUBJIEHUSI MUKPOHYMMNA WNWM  APYIUM
noaxoAsLwumM cnocobom.

3.2 OcHOBHOE UCNbITaHUe

3.2.1 Konu4ecTBO U NOM XUBOTHbIX

[OormkHbl MCNONb30BaTLCA >KUBOTHbIE 000MX nomoB. CreayeT WUCMONb30BaTb TaKOe KONMUYECTBO
KMBOTHbIX, YTOObI Oblfla BO3MOXHA cTaTucTudeckas U Guonormyeckass oueHka. Ons rpbi3yHoB, Kaaast
JosupyemMas rpynna (Kkak 3TO nNpeaycMOTPEHO B MyHKTe 22) M napannensHas el KOHTPOmNbHas rpynna,
npeagHasHa4YeHHble ANA KaHUeporeHHoW dasbl MCCNeaoBaHus, AOMKHbI coaepxaTb He MeHee 50 XKUBOTHbIX
Kaxgoro norna. B 3aBMCMMOCTM OT LENM MCCREAOBaHUS, MOXHO YBENUYUTb CTATUCTUYECKYIO 3HAYMMOCTb
OCHOBHbIX OLIEHOK, PasMeCTMB XXMBOTHbIX HEPABHOMEPHO MO pa3sHbIM YPOBHSM A03bl, ¢ Bonee yem 50
JKUBOTHbIMW B HU3KOAO3MPYEMbIX rpynnax, HanpuMmep, Ans OLEHKW KaHLEPOreHHOro noTeHuuana B mManbix
posax. OgHako crnegyeT nNpu3HaTb, YTO YMEPEHHOE MOBbILLEHME pasmepa rpynnbl ByneT obecneumsaTtb
CpPaBHUTENBHO HEBOMbLUOE yBENUYEHWE CTAaTUCTUYECKON 3HAYMMOCTY UccnefoBaHus. Kaxaas fosmpyemMas
rpynna (Kkak U3roXeHo B NyHKTe 22) W napannencHas el KOHTPONbHas rpynna, npegHasHadeHHble Ans
dasbl XPOHNMYECKON TOKCUYHOCTU WCCIEA0BaHUSA, [OIDKHbI coaepxaTb He meHee 10 >KMBOTHBIX Kaaoro
rnomna, ecnu 370 rpbi3yHbl. Cnegyet OTMETUTb, YTO 3TO YMCNO MEHbLUE, YEM B UCCNEeA0BaHMUN XPOHUYECKON
TOKCUYHOCTU TG 452. MHTepnpeTauua AaHHbIX OT COKPALLEHHOr0 KONMMYECTBA XXUBOTHbLIX B rpynne asbl
XPOHWYECKOW TOKCUYHOCTU, OAHaKO, OyaeT noAKpennAaTbCs BONbLUMM YMCIIOM XMBOTHBIX KaHLIEPOTEHHOI
hasbl uccnefosaHus. B uccnegosaHusx ¢ UCNONb30BaHUEM MbILLEN, AOMONHUTENbHbIE XKMBOTHbIE MOTYT BbITh
HeoBGxoAuMbl B KaXaom rpynne dasbl XPOHMYECKOW TOKCMMHOCTM, 4TODObI MPOBECTM BCEe HEoOXoAWMbIE
remaTonoruyeckue aHanuabl. bornee noapobHy0 MHOPMALUIO O CTAaTUCTUYECKUX METOAAX UCCNEAOBAHUS U
BbIOOpe ypOBHA A03 ANsi MAaKCMMAaIlbHON CTaTUCTUYECKON MOLLHOCTU MOXHO HaiTu B pykoBoacTee Ne 116 [8].
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3.2.2 Pe3epe aOnA nNpOMEXYTOYHbIX YMEpPILBIIEHUA, BCNOMoOratesibhHble TFpynnbl ©
MHOUKATOPHbIE XXUBOTHLIE.

Mpu uccnegoBaHWM MOXHO chenaTtb pe3epB ANA MPOMEXYTOUHbLIX YMEPLUBNEHUW, Hanpumep, B 6
MecsALeB, ANS MOMYyYEeHUs JaHHbIX O Pa3BUTUKM TOKCUKONMOTMYECKUX U3MEHEHUW W AAHHBIX O MEeXaHu3Mme
BO3AEWCTBMSA, €CnM 3TO HaydHO obocHoBaHo. Korga Takas uHgopMauusa yxe UMeeTca OT npeabliayLmx
nccneaoBaHWin TOKCMYHOCTU MOBTOPHOM A03bl, MPOMEXYTOYHbIE YMEPLLBNEHUA HE MOTY CHMTATLCA HAYYHO
000CHOBaHHbIMU. XXMBOTHbIE, MCMOSIb3yeMblE B (hase UCCneaoBaHNS XPOHUYECKOH TOKCUMHOCTH, ANALLencs,
Kak npasuno, 12 mecsiueB (NyHKT 34), NpPefoCTaBMAIOT AaHHbIE NPOMEXYTOYHOrO YMEpPLUBNEHUA aAnsi
KaHLepOoreHHou ¢hasbl UCCrefoBaHUS, YTO NMO3BOJISIET COKPATUTL KONUYECTBA XXMBOTHBIX, UCMOMNbL3YEMbIX B
LierioMm.

Takke B uccneaoBaHue B ha3e XPOHWUYECKOW TOKCUYHOCTU MOTYT BKIIOYATLCA BCMOMOraTeSibHble
rpynnbl ANsi OTCRNEXUBAHUS 0OPaTUMOCTM JIOObIX TOKCUKONOTUHYECKUX U3MEHEHUN, BbI3BAHHBIX XMMUYECKUMM
BeLLecTBamMM npu uccnegosanun. OHU MOTYT ObITb OFPAHUYEHDLI FPYNMON C CaMbiM BLICOKMM YPOBHEM [03bl B
uccneaoBaHWM U KOHTPONbLHON rpynnoii. Ecnm notpebyetcs, B xoae uccneaoBaHusa MOXeET ObiTb gobaBneHa
rpynna WMHAUKATOPHBIX XMBOTHbIX (0OObIMHO, MO 5 0co6el kaxaoro nomna) AnNA OTCMEXMBaAHUA CTaauu
3abonesanus [31]. JanbHelwme ykasaHus no pas3paboTke UCCNEAOBaHUA, BKIOYAIOLWEr0 NPOMEXYTOUHbIE
YMEpLUBNEHNUS, BCMOMOraTesibHbIX U WHAWKATOPHBLIX XWBOTHLIX, NP CBEAEHUWN K MUHMMYMY KONWU4YeCTBa
YKUBOTHbIX, UCMOSb3YyEMbIX B LilenoMm, cogepxarca B Pykosoacree Ne 116 [8].

Ecnu BCnomoratenbHble XXMBOTHbIE M / UAKU NPOMEXYTOYHLIE YMEPLUBREHUA BKMIOYEHLI B CXEMY
“ccneaoBaHus, KONMMHMECTBO XMBOTHbLIX, BXOASILLEE B KaXKAYH W3 3TUX Fpynn, kak npasuno, cocrasnser 10
YXMBOTHbIX KaXXZOro rnona, a oblee KONMYECTBO XXMBOTHBIX, BKIIOYEHHBIX B UCCNEAOBAHWE, AOIMKHO ObIThb
YBEMMYEHO HA KOMWYECTBO >KMBOTHbIX, KOTOPOE AOMKHO OblTb YMEpLBMNEHO A0 KOHUA WCCNEA0BaHMA.
MPOMEXYTOYHOE YMEpLUBIIEHUE U BCMOMOTaTENbHbIE >KMBOTHLIE, KaK NPaBWNO, NPOXOAAT Te Xe
obcnefoBaHusA, UTO U XKUBOTHbIE (Da3bl XPOHUYECKON TOKCUMHOCTU OCHOBHOTO UCCNEA0BaHUA, B TOM Yucne
KOHTPONb Maccbl Tena, NpoAyKTOB NWUTaHusi / noTpebGneHus BoAbl, U3MEPEHUS remaTosNIOTMYecKon K
KNMMHMYECKON BUOXMMUKM M UCCIIeA0BaHMS Ha NATOMNOIMI0, XOTA TaKkke MOXeT ObiTb caenaH peseps (B rpynne
MPOMEXYTOYHOTO YMEpPLUBIIEHUS) AN U3MEPEHWI, OrpaHMYMBAIOLLUMXCA KOHKPETHbLIMU, KMIOYEBbIMM
napameTpamu, TaKUMU Kak HEMPOTOKCUYHOCTb UM UMMYHOTOKCUYHOCTb.

3.2.3 M'pynnbl 403 1 4O3UPOBKA

YkasaHusi No BCeM acnektam BbiOopa A03bl U MHTEPBASIOB Mexay A03amMu coaepxutca B PykoBoacTee
Ne 116 [8]. CneayeT ucnonb3oBaTb, Kak MUHMMYM, TPM YPOBHS 403 M napannesibHbii KOHTPONb, AnA
XPOHUYECKOW W KaHUEeporeHHom pas. Yawe BCero ypoBHM [A03bl OCHOBLIBAIOTCA Ha pesynbrartax
KPaTKOCPOYHbIX WCCNEAOBaHUA MNOBTOPHOW [03bl WIM  WUCCNEAOBaHMSAX OOHapyXeHWa auanasoHa.
Heo6xoaMmo npuHMMaTh BO BHUMAaHMWE Modble CyLECTBYIOLLME TOKCUKONOTUYECKME U TOKCUKOKUHETUYECKNE
[AaHHbIe N0 TECTUPYEMOMY UM POACTBEHHbIM TECTUPYEMOMY BELLIECTBAM.

B dase mccnegoBaHWA XPOHUYECKON TOKCUYHOCTM MOSIHOE UCCNEAOBaHWE C UCMOMb30BAHUEM TPEX
YPOBHEl 403 HE ABMAETCA HEOOXOAMMbIM, €CRM MOXHO MpeArnoriaratb, YTO TECTUPOBaHWE HA O4HOW [03e€,
3KkBMBaneHTHon He meHee 1000 Mr/kr maccol Tena / CyTku, Bpag nu gact adydektbl BO3aencTeusa. 310
npeanonoXeHue AOMKHO ObiTb OCHOBAHO HAa MHGOPMAUMKU U3 NPEABAPUTENbLHLIX UCCNEAOBaHWUN U U3
OLIEHKM, YTO TOKCMYHOCTb HE NpeanonaraeTcs, MCxXoas U3 AaHHbIX N0 CTPYKTYPHO POACTBEHHBLIM BELLECTBAM.
MoxxeT npumeHaTcs orpaHudeHue 1000 mr/kr macchbl Tena / CyTKM 3a UCKIIOYEHMEM TEX CRy4aes, Koraa
BO3JENCTBME HA YENOBEKa yKa3blBaeT HA HEOBX0AMMOCTb UCNOSb30BaHUsl bonee BbICOKOTO YPOBHSA A03bI.

Ecnu HeT orpaHuveHun no U3MKO-XMMUYECKOW npupoae unu BuonorudeckoMmy BO3AEHCTBUIO
uccneayeMoro BELLECTBA, AOJKHA ObiTb BbiOpaHa camasi BbiCOKas 403a ANs ONpeAeneHUs OCHOBHbIX
OpraHoB-MULLEHEN U TOKCUYEeCKMX acpdekToB. OaHako cneayeT nsberatb CTpafaHui, TSHKENOW TOKCUMHOCTH,
Gonei unu cmeptu. Camblii BbICOKMIA YpOBEHb A403bl CriegyeT BbibpaTb ANA NOMyYeHus A0Ka3aTenbCcTs
TOKCUYHOCTU, KaK, HarnpuMep, O TOKCUYHOCTM CBUAETENbCTBYIOT HEBO3MOXHOCTb HabpaTb maccy tens
(npumepHo 10%). OaHako, B 3aBUCUMOCTM OT uenel uccnegosanHus (CM. n. 6), BEPXHAS A03a HUXe, Yem
[103a, NoATBEPXAAOLAn Hanu4yue TOKCUYHOCTM, MOXET ObITb BbiOpaHa, Hanpumep, ecnu 403a Bbi3biBaeT
TOKCMYecKoe AeiCTBMe, KOTOPOe, TEM He MeHee, cnabo OTpaXkaeTCs Ha NPOAOCIDKUTENbHOCTU XXU3HU Unu
macca Tena.

YpOoBHM 403 U MHTEPBAanbl MEXAy A03aMu MOTYT ObiTb BbIOpaHbl ANst YyCTAHOBNEHMA A40303aBUCMMOTO
adpdpekta W, B 3aBUCUMOCTM OT MexaHu3ma AencTBusi ucnbityemoro Bewtectsa, NOAEL wnu apyrux
npeanonaraemMblx pesynbTaroB uccrnegosaHus, Hanpumep, BMD (cMm. nyHKT 27). YCnoBus, KOTOpPbI€ AOMKHbI
ObITb NPUHATHI BO BHUMAaHWe MNpW YCTAHOBIIEHUM HWXHEW [03bl, BKMIOYAIOT: Npeanonaraemblii HaKnoH
KpUBOI 1030BOIN 3aBUCUMOCTU; A03bl, MPU KOTOPLIX MOTYT NPOUCXOAUTH BaXKHbIE M3MEHEHUs B MeTabonuame
UMM MexaHum3Me TOKCMYECKOro [JencTBusA, Koraa MoporoBas BenMuMHA Npeanonaraercs, Wnu Koraa
npeanonaraeTcss UCX0AHAasA TOYKa ANS 9KCTPanonsAuuM HU3KOW J03bl. [pu npoBeaeHnM KOMOUHUPOBAHHOTO
“ccneaoBaHUA KaHUEPOreHHOCTU / XPOHUYECKOW TOKCMYHOCTM, OCHOBHASA Lieflb 3aKMi04MaeTca B NOMyvYeHun
UHpopmMaumn 06 OLEHKE PUCKOB KaHLEPOTrEHHOCTM, a WHMOPMaLUs O XPOHWYECKOW TOKCMYHOCTM, Kak
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npaBsumno, sABNSIETCA BTOPUYHON 3aaayeii. TO AOIMKHO ObITbYYTEHO Npu BbLIOOPE 403 M UHTEPBANOB MeXay
Jo3amu Ans uccnefoBaHus.

M3bpanHaa pasHuua B YpoBHe A03 OyaeT 3aBUCETH OT UEnei WCCrneaoBaHuMs U napameTpoB
TECTMPYEMOro BELUeCTBA U HE MOXeT OblTb nponucaHa B 9TOM craHgapte. Ho wHTepBanbl 403
oTnuyawowmecs B 2 - 4 pasa onTumanbHbl ANSA YCTAHOBMNEHWA YpOBHEeK Oonee HU3KMx J03, a npu
UCMONb30BaHUN OYeHb BONbLUMX MHTEPBANOB (HaNpUMep, AuanasoH npumepHo 6 - 10) Mexay A03UpoBKaMU
npeanoututensHo pobaBneHwe uJeTBepToil TecTupyemoi rpynnbl. B uenom cneagyet usberaTb
UCMOb30BaHMA AnanasoHa Beiwwe 10, a ero npuMeHeHne JOMKHO ObiTb 060CHOBAHO.

Kak usnoxeHo ganee B pykosoactee Ne 116 [8], BOnpoChl, KOTOpbIE CreayeT y4uTbiBaTb Npu BbIGOpe
[03bl, BKIIOYaIoT:

- 3HaHUA UMK NPEANONOXEHUS O HEMMHENHOCTAX UMK TOYKax nepernba B 3aBUCMMOCTU «[03a-0TBETY;

- TOKCUKOKWHETUKA, U AMano30H 403, KOraa UMeeT MeCTO UMM OTCYTCTBYET MeTabonuyeckas MHAYKUUS,
HaCbILLEHWe UMU HENMWHENHOCTb MEXY BHELLHUMWU U BHYTPEHHUMU A03aMu;

- MPU3HAKW MOPaXEHUsi, BNUAHWUSA WNKU NOKasaTenu BO3JENCTBUS HA OCHOBHble Guonormyeckue
npoLecchl;

- OCHOBHbIE (MMM nNpegnonaraemele) NPOABNEHUA MeXaHn3Ma AEeWCTBUS, TaKMe Kak A03bl, OT KOTOPbIX
HauYMHaEeT yYBENUYMBATLCA LUTOTOKMYHOCTb, HapyLUAeTCss TOPMOHAMbHLIA  YPOBEHb, noaasnsercs
romMeocTaTuyeckui MexaHuam u T.4.

- MHTEpBAankl KPUBOW «A03a-3apdekTy, rae HeoOxoAnMa Ype3BbIMaiHO HaaeXHAAoLUeHKa, Hanpumep, B
npegenax oxwugaembix BMD (ucxogHas TOuka AN YCTAHOBAEHUS MUHMMANbHOW  A03bl) WK
npeanonaraemMbIX NOPOroBbIX BEMUYUH;

- YPOBHW aHanusa npeanonaraeMoro BO3AENCTBUSI HA OpraHusMyenoBeka, 0cobeHHO B BbiGope
CcpeaHuX U HU3KUX A03.

KoHTpornbHas rpynna He AOMmKHa NonyyaTb UCCNEAYEMOE BELLECTBO UMM MOXET MNosy4aTb, €Cnu OHa
UCMomnb3yeTcA Mpu BBEAEHUM TEeCTUPYeMOoro BeluecTBa. 3a WCKNIOYEeHUEM BBEAEHUA UCCneayemoro
BELLECTBA, C >XUBOTHbLIMW W3 KOHTPONLHOW rpynmnbl cregyer ofpawarbCs Tem e cnocobom, 4to U C
3KcnepuMeHTanbHbIMK rpynnamu. Ecnu ncnonb3yetcs cpefa, KOHTPONbHaA rpynna AofmkHa nosyyartb €e B
MakcuMMarneHOM 0Gbeme OT UCMONbL3YEMOro B 9KCEPUMEHTAarNbHLIX rpynnax. Ecnu uccneagyemoe BewecTso
BBOAWUTCA C NULLEH U TeM cambiM 3aMETHO CHWKaeT MOTpeOneHue nULM U3-32 CHUXKEHUSI €€ BKYCOBbIX
kayectB, OygeT none3Ha KOHTPOMbHas, Monyyawowas Takoe e NuUTaHue U cnyxawas ana 6onee
aAeKBaTHOro KOHTPOnS.

3.2.4 NogroToBKa 003 U BBeAeHUE UCCIieayeMOro BelecTsa

Kak npasuno, uccnegyemoe BeLLUECTBO BBOAUTCA NEPOPanbHO, Yepes MuLLly, Unv NUTLEBYIO BOAY, UMK
30HA. JononHuTensHaa uHgopmauus o cnocobax n metTogax seeaeHus cogepxutcs B Pykosoactee Ne116
[8]. Cnoco6 u mMeToa BBEAEHUS 3aBUCAT OT LIENM UCCNEAOBaHUA, (DU3UYECKUX/XMMUYECKUX CBOWCTB
BELLECTBA, ero 6MoNornyeckoi yCBOSSEMOCTU U OCHOBHOMO cnocoba u metoda BBEAEHUS B Y€SIOBEYECKUI
opraHuam. JomkHO ObiTb AaHO 0BocHOBaHMe BbiBpaHHOro cnocoba u metoaa BBeaeHusi. Kak npaBuno, B
UHTEpecax bnarononyyusi XMBOTHbIX, CNOCcO6 BBEAEHMSI C NOMOLLBIO 30HAA CreayeT BbIOMpaTb TONLKO AN
TeX BELUeCTB, KOTOPbIE MNpeanonaraloT JaHHbll cnoco® M MeToA BBEAEHUS uYenoBeky (Hanpumep,
nekapcTBEHHbIE NpenaparTbl). [na BeLWwecTs B COCTaBe NPOAYKTOB MUTAHUSI UIN 3arpA3HSAIOLLIUX XMMUYECKUX
BELLECTB, BKMIOYaA nectuuuibl, BBEAEHUE OObIMHO OCYLUECTBRSETCA yepe3 NULLY WNM MUTLEBYIO BOAY.
OpHako, AnA HEKOTOPbIX CLEeHapueB BO3AEWCTBMA, HanpuMmep, nNpu nNpodeccMoHanbLHOM BO3AEWHCTBUMU,
BBEAEHUe apyrumu cnocobamm MoxeT ObiTb 6onee noaxoasLmm.

Mpn HeobxogMMOCTW, MCCNedyemMoe BELLEeCTBO paCTBOPSIETCS USIM BHOCUTCA B COOTBETCTBYIOLLYIO
cpepy. Cnegyet, npu Heob6XOAUMOCTW, YAENUTb BHUMAaHWE CIeAyHOLUMM XapakTepucTUkaMm cpedbl WMnu
Apyrux BCrioMoraTernbHbIX BELLECTB: BNMAHME Ha abcopbumio, pacnpeaeneHue, Metabonuam unu 3agepxky
nccnegyeMoro BeLlecTBa; BNUAHWE HA XUMWYECKME CBOMCTBA WCCNEAYyeMOro BeLwecTBa, KOTOpble MOryT
MOBLICUTb Ero TOKCUYECKUE CBOWCTBA; BMUSHWE Ha NoTpebneHue nuym unu BoAbl unu 00yCroBreHHoe
NMMTaHWEM COCTOSIHUE >XUBOTHLIX. PeKOMeHAyeTcs, rae BO3MOXHO, UCMONb30BaTb B MEPBYIO oyepeab
BO/IHbIE PacTBOPbLI/CYCNEH3MK, 3aTEM paccMaTpuBaTk PacTBOP 3MyNbCUU B Macne (Hanpumep, KyKypy3Hoe
Macrno), U 3aTeM MCKaTb BO3MOXHOE UCMOMb30BaHUE Apyrux cped. Ansa cped, OTNUYHbIX OT BOAbI, AOMMKHbI
ObITb U3BECTHbI UX TOKCUYECKME CBONCTBA. JOMmKHa UMETLCSH MHpopMaumns 0 cTabunbHOCTU UCCneayeMoro
BeLlecTBa U OAHOPOAHOCTW PacTBOPOB C A030W unu nuwien (npu HeoOXOAMMOCTU) B YCMOBUAX BBEAEHUSA
(Hanpumep, nNuwa).

Ana BewlecTs, BBOAUMBIX C NULLEN WNU NUTLEBOW BOAOW, BaXHO yOeaAWTbCH, YTO BKITIOHYEHHOE
KONMM4YecTBO UCCreayemoro BeLecTBa He NPensaTCTBYeT HOPManbHOMY NMUTAHUIO UK NOTpebneHnto Boabl. B
JONTOCPOYHBIX  MCCMeAOBaHMAX TOKCUMYHOCTM, WCMOMb3YKOLUMX BBEAEHME CNUWen, KOHUEeHTpauus
XUMUYECKOro BELLECTBA B NULLE HE AOMKHA B HOPME NpeBbIaTh orpaHuyeHne B 5% ot obLuero konuyecTea
notpebnaemon nuwmn, 4tobbl n3bexartb nuwesoro auncbanaHca. Korga TecTupyemoe BELLECTBO BBOAWUTCA B
MULLLY, MOTYT MUCMOMb30BAaTLCA UMW MOCTOAHHAA KOHUeHTpauus B nuwe (Mr/Kr unuM ppm), Unu NOCTOSIHHbIN
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ypoBEeHb A03bl B NOKA3aTensAx Maccbl Tena >MBOTHOFO, MNOACHMTLIBAEMAas exeHeaenbHo. [pyroe
MCNONb30BaHNE AOSMKHO ObITb ONUCAHO.

B cnydyae nepopanbHOro BBEAEHUA XXMBOTHbIE NONYYAlOT A03Y UCCINEAYEMOrO BELLECTBA €XEAHEBHO
(ceMb AHeW B HeAenIo), kak Nnpasuno, B TedyeHue 12 mecaues (xpoHudeckas asa) unu 24 mecaues (dasa
KaHueporeHHocTu). JioGoi Apyroi peXxum A03MpOBaHUA, HanpuMep, NATb AHEW B Heaeno, AOMkeH ObiTb
o6ocHoBaH. B cny4yae HaHeCeHUst Ha KOXYy, JXMBOTHblE, KaK NpaBwuso, NOABEPralTcA BO3AENCTBUIO
nccnegyemoro BellecTea B Te4eHue He MeHee 6 yacoB B CyTKM, 7 AHEW B Heaeno, Kak ykasaHo B TG 410
[12], cpokom Ha 12 mecsaues (xpoHuueckas dasa) unu 24 mecsua (casa kaHueporeHHocTH). Bosaencreune
MHransuMoHHbIM CNocoboM AnuTcA 6 4acoB B eHb, 7 pa3 B HeAent, HO MOXeT ObiTb MCMNONb30BaHO
BO3AeNcTBMEe 5 4acoB B A€Hb, ecnum 310 060CHOBaHO. O6was ANUTENbLHOCTL BO3AEUCTBUA OObLIYHO
cocranaetr 12 wmecaues (XpoHuyeckas pasa) unm 24 wmecaua (pasa kaHueporeHHocTu).  Ecnm
BO3ENCTBUIO «TOMbKO 4Yepe3 HOC» MNOABEPralTCA BUAbl TPbI3YHOB, OT/IMYHbIE OT KPbIC, ANUTENBHOCTb
BO3AENCTBUA MOXET ObiTb U3MEHEHA, YTODbI MUHUMKU3UPOBATL BUAOCNELUDUYHBIE TXKENbIE HEAOMOTaHUS.
Bosaencraue npoaomkMTenbHOCTLIO MeHee 6 YacoB A0IMKHO GbiTb 060CHOBaHO. CM. Takke TG 412 [10].

Korpa wuccneayemoe BeLWECTBO BBOAUTCA >KUBOTHbIM 4epe3 30HA, cneayeT MCMNonb3oBaTtb
XKENYAOYHBIN 30HA MW NOAXOAALLYIO NOMylo TPyOKy B OHO U TO e Bpemsi exxeHeBHO. Kak npasuno, ogHa
Josa OyaeT BBOAMTLCA pa3 B AeHb. Korpa cocraB BbI3blBAeT pasgpaxeHue, MOXHO noaaepxuBaTb
eXEeHEeBHYI0 [L03MPOBKY NyTEM BBEAEHUA HebonbLmx A03 (ABaXxabl B Ae€Hb). MakcumanbHbiii 06bem
XKMAKOCTU, KOTOPbIN MOXET ObiTb BBEAEH €MHOBPEMEHHO, 3aBUCUT OT Pa3MePOB NOAONLITHOrO XXMBOTHOTO.
O6bem OOMmKEeH AepXaTbCA Kak MOXHO HWXe U He npesbiwath 1Mn/100rmaccel rpbisyHoB. KonebGaHusa B
TeCcToBOM 0ObeMe [OMKHbl ObiTb CBeAEHbl K MWHUMYMY NyTE€M KOPPEKTMPOBKM KOHLUEHTpauun Ao
obecrnevyeHUs MOCTOAHHOrO ob6bema BCex YpPOBHEN [A03bl. [loTeHuManbHO pasbegalwme WU
pasgpaxaiolme BeLuecTBa SIBMAIOTCA UCKMIOYMTENbHBIM criydaem. Ux Heobxoaumo pasbaenatb, 4TOObI
u3bexxaTb TAXENMbIX NOKamNbHbIX NOPaXeHUiA. TeCTMPOBaHUIA NMPU KOHLEHTPaLUSX, KOTOPble MOrYT pa3beaaTtb
UNu pasgpaxarb XenyaovHO-KULLEYHbIA TPakT, cneayeT usberatb.

3.2.5 MpoaomKUTenbHOCTL UCCNeaoBaHUA

Mepvoa 0O3MPOBAHUA U NPOAOIMKUTENLHOCTL XPOHUYECKOI (hasbl 3TOr0 UCCnNeaoBaHUs, kKak NpaBuno,
12 mecsiueB, XOTA METOA4 MCCNEeAOoBaHUs NO3BOMSET cokpawatb (Hanpumep, 6 unu 9 mecsaues) UM
yBenuuueatb (Hanpumep, 18 unu 24 mMecsaueB) NPOAOIMKUTENBHOCTL UCCNEAOBAHUA, B 3aBUCUMOCTU OT
onpefeneHHbIX HOPMAaTUBHBIX  TpeBoBaHMii UMM ANS  KOHKPETHbIX  uenei. OTKMOHEHuA  OT
nNpoaOMKATENBHOCTU BO3AeNcTBuMA B 12 MecsiueB AOMKHblI ObiTb 0060CHOBaHbI, OCOGEHHO B Cry4ae
coKpalleHusa cpokoB. BBeaeHue 103, OTHECEHHLIX B 3TON hase, AOMKHO ObiTb 3aBEpLUEHO B Ha3HAYEHHOEe
BPeMS AN OUEHKW XPOHWYECKOW TOKCMYHOCTWM WU HEOMyXOmneBbiX naTonorui. BcnomorartenbHble rpynnbl,
BKMIOYEHHble Ans  HabmogeHus 3a 0OpaTUMOCTbIO  NOObIX  TOKCMKONMOTMYECKMX U3MEHEHUA WU
CTUMYNUpyeMmble XUMUYECKMM BELLECTBOM, CneayeT aepxaTtb 6e3 J03MPOBOK He MeHee 4 Hej€ernb, HO He
Gonee oaHOI TPETH OT 0bLLero nepuoaa UCCneaoBaHus Nocne nNpekpaLleHus BO3AenCTBUS.

MpoaomuTensHOCTL hasbl KAHLEPOreHHOCTU STOr0 UCCneaoBaHusl OyaeT, Kak npaBuno, ANUTbCA 24
Mecsla Ans rPbISYHOB, SABMASCL OONbLUEH 4YacTbl0 HOPMAamnbHOMO >KM3HEHHOTO LMKMA MOAOMbITHBLIX
XXMBOTHbLIX. Bornee kopoTkue unu 6Gonee AnUTENbHbIE WCCNEAOBaHWA MOTyT ObiTb MCMONb30BaHbI, B
3aBMCUMOCTW OT MNPOAOIMKUTENBbHOCTM XU3HU  BUAOB MUBOTHbIX B WCCNEAOBAHUU, HO AOMKHbI ObITb
obocHoBaHbl. [nAa onpeeneHHbIX BUAOB MblweW, Hanpumep, Buabl AKR/AJ, C3H/J unu C57BL/6J,
NPOAOIDKUTENBHOCTL B 18 MecsAUueB MOXET SABMATLCA Haubonee noaxoasiei. Hwke npuBoasitcs
HEeKOTOpblE PeKOMEeHAAUMW MO NPOAOIDKATENbHOCTM, OKOHYAHMM WCCNEAOBaHUS U BbDKUBAEMOCTH;
JanbHeiLune ykasaHus, BKMIOYas pacCMOTPEHME BOMpoca O NPMEMNEMOCTU UCCIIEA0BaHUS OTPULATENbHON
KaHLIepOreHHOCTU, OTHOCALLENCA K BbDKMBAEMOCTU B UCCneaoBaHuu, npusegeHsl B Pykooacree Ne 116 [8]:

- cregyeT paccMOTpeTb NpeKpalleHne WCCREAOBaHUA, €Cnu  YUCKO BbDKMBLUMX Brpynnax ¢ HWU3KOW
0301 UMW KOHTPOSBHOM rpynne Huxe 25 NpoLEeHTOB;

- B Crfyvae, Korga TOMbKO B rpynnax C BbICOKOW J030W YMMUpAIOT NPEXAEBPEMEHHO BCreACTBUE
TOKCUYHOCTU, UCCINIEA0BAHNE HE NMPEKPALLAETCS;

- BbDKMBAEMOCTb KaXXJoro rnona cnegyeT paccmaTpuatb OTAENbHO;

- uccnegoBaHue He AOMMKHO ANUTLCA AONblIe TOr0 MOMEHTA, KOrga AaHHble, NnosiydaemMble OT Hero,
y>Xe HeJoCTaTOuYHbl A4NA CTAaTUCTUYECKM JOCTOBEPHON OLIEHKM.

4 HaonropeHne

4.1 ®a3a XPOHUYECKON TOKCMYHOCTHU

B Hauvane U B KOHLE KaXQoro AHS, BKJIOYAA BbIXOAHbIE WM MPa3AHUKM, HEOOXOAMMO OCYLLECTBMSATb
KOHTPONb 3a60NeBaeMOCTH U CMEPTHOCTU BCEX XXMUBOTHLIX, 8 TAKKETOKCUKONOTUYECKM 3HAYUMBIE NPU3HAKK.
Obwee knuHu4eckoe HabniogeHue [AOMDKHO OCYLIECTBAATLCA Kak MMHMUMYM OAMH pa3 B [EHb,
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NPeanoYTUTENbLHO B OAHO M TO XKE BPEMsi, MPUHUMAsa BO BHUMaHUe Nepuoj MakcuMmyma npegnonaraemoro
BO34ENCTBUSA A03bl, B Crly4ae NPUMEHEHUS BBEAEHUS YEPES 30HA.

Moapo6Hoe knuHuyeckoe obcnegoBaHme AOMKHO ObiTb NPOBEAEHO Kak MUHUMYM OAMH pa3 Ao Havyana
BO34eiCTBUS (YYUThbIBAs npeaMeT UCCNeaoBaHus), K KOHLY NepBOW HeAenu NCCneaoBaHna U BNocneacTBUn
exemecsiuHo. MNpoTokon HabmoAEHU JO0MKEeH ObiTb COrmacoBaH Tak, YToObl 06ecnevunTs MUHUMATbLHYIO
pasHuly Mexay oTAenbHbIMW HabngaTensaMu, U HE3aBUCUMOCTbL OT TECTOBOW rpynmnbl. AT obcneaoBaHus
HeoBXx0aMmMO AenaTb BHE KNETKW NOCTOAHHOro npebbiBaHMA, Kaabll pa3 B OAHOM MECTE, B OAHO U TOXe
Bpems. Wx cnepgyet TwatenbHO (DUKCMPOBATb, XKEmnaTerbHO MUCMNOMb30BaTb CUCTEMY KOJNMYECTBEHHbIX
nokasaTesieil, YeTKO OrOBOPEHHYIO MUCNbITaTenbHOW nadopaTtopuein. Heobxoaumo cneanTs 3a TeMm, YToObI
BapbMpOBaHWE B YCMOBMAX HABNIOAEHUS ObINO MUHUMATNbHbLIM. OTMEYEHHbIE NPU3HAKU AOJDKHbI BKIIOYAT:
U3MEHEHNS KOXW, LUepCTW, rna3, CnM3nCTbiXx O00O0MOYeK, BO3HUKHOBEHME CEKPELUU U IKCKPELMU U
ABTOHOMHOW aKTMBHOCTM (Hanpumep, cnesooTaeneHue, Nunoapekuus, pasmep 3padka, aHoMarsbHblii cnocob
ObIXaHus) U T.4. VI3MeHeHnsa B NOXOAKe, MONOXEHUM Tena, peakumMum Ha MPUKOCHOBEHMWE, Kak U Hanuyue
KITOHUYECKNX WIM TOHUYECKUX ABWKEHUW, CTEPEOTUNbl NOBEAEHUS (Hanpumep, YpesMepHoe YMbIBaHWUE,
0HOOOpasHble ABWXEHMA NO KPYyry) WM aHoManbHOe noBejeHue (Hanpumep, YneHOBPeauTenbCTBO,
XOXAEeHWe 3a0M Hanepena) Takke JOIMKHbl pernctpuposarbes [33].

OTanbMONOrMyeckun OCMOTP C KUCMNONb3oBaHMEM oddTanbMOCKona Wnu Apyroro MOAXOAALLErO
MHCTPYMEHTa crneayet nNpoBOAUTb BCEM XXMBOTHbLIM A0 NEPBOro BBEAEHWUS uccneayemoro BewecTsa. o
OKOHYaHWUU UCCNea0BaHUs 3TOT OCMOTP XXenaTensHO NPOBECTU BCEM XXUBOTHBIM, HO, K&K MMHMMYM, rpynne ¢
BbICOKON 0301 U KOHTPONbHOW rpynne. Ecnn oBHapyxeHbl U3MEHEHUS, UMEIOLLME OTHOLLUEHUE K Tepanuu,
crneayetr OCMOTPETb BCEX >KUBOTHbIX. ECnM CTPYKTYpHbIA aHanu3 unu Apyrue AaHHble ropopsat o6
o)TanbMONOrMYECKON TOKCUYHOCTU, TOrga 4acrtota odTanbMONoruyeckux OCMOTPOB AOMmkHA ObiTb
yBenuyeHa.

Ons XuMuYecKkMx BeLWeCTB, ANA KOTOPbIX MpeaBapuTENbHbIE UCCNEAOBAHUSA HA TOKCUYHOCTL C
NOBTOPHLIM NpPUeMOM A03bl 4epe3d 28 aHen w/mnu 90 AHEl nokasanu noTeHUWanbHYI0 BO3MOXHOCTb
OKasblBaTb HEMPOTOKCUYECKOE BO3AEHCTBUE, CEHCOPHYIO PEaKTMBHOCTb K pasapaXXuTenam pasnuyHoro tTuna
(Hanpumep, cnyxoBble, Bu3yanbHble W NPONPUOLENTUBHLIE pasapaxutenu) [34, 35, 36], oueHky cunbl
cxBaTta[37] n gBuraTencHoOW akTMBHOCTH [38] MOXHO MPOBOAUTHL, MO BbLIGOPY, 40 HaYana UCCNeA0BaHUA U B
3-mMeca4HbIi nepuoj nocne Havana WuccneaoBaHus, BNMOTb A0 12 mecaues, a Takke No OKOHYaHWUW
uccrieqoBaHus (ecrnm oHO anutcs Gonee 12 mecsueB). JONOnHUTENbHbIE CBEAEHUS O BO3MOXHbIX
nocrnegylowux npoueaypax nmnpuBeAeHbl B CNWCKe nUTepaTypbl COOTBETCTBEHHO. OAHAKO MOXHO
MCnonb30BaThb U APYrue, He NPUBEAEHHbIE B CNUMCKE Npoueaypbl.

Ons XuMu4yeckux BELLECTB, rAe npeaBapuTenbHble UCCNEAOBAHMA HA TOKCUYHOCTb C MOBTOPHLIM
npuemMom [Jo3bl 4epe3 28 wumnu 90 AHEN nokasanu NOTEHUMAmNbHYI0 BO3MOXHOCTb OKa3blBaTb
UMMYHOTOKCUYECKOE BO3AENCTBME, AanbHEALIME UCCNEAOBAHMA 3TOr0 pesynbrara MOTYT, MO JXENaHuIo,
NPOBOAUTLCSA MO OKOHYaHUW UCCMea0BaHUS.

4.1.1 Macca Tena, notpedneHue nuiu/Boabl

Bce »MBOTHbIE AOMKHLI B3BELLUMBATLCSA B HA4Yane 3kCNnepuMEHTa, Kak MUHUMYM, pa3 B HEAENIO NEPBbIE
13 Heaenb U, KaK MUHUMYM, EXXEMECAYHO B AanbHenweM. N3mepeHus noTpebneHnsa nuwy u nuTaTenbHOCTU
nMWM cnegyet nNpou3BOAUTL eXeHeaenbHO nepBble 13 HeAenb M KAk MUHUMYM €XEMECAYHO B
danbHeliwem. M3mepenusa notpebnexus Boabl cneayeT NPOBOAUTL exXeHeaernbHO nepsble 13 Heaenb U Kak
MUHUMYM €XEMECAYHO B AanbHerliem, Koraa BelecTBO BBOAUTCH vepe3 NMUTLEBYID BoAy. Heobxoamumo
TaKke yyuTbiBaTb NOTpebneHue BOAbl ANSA UCCNEAOBaHMW, B KOTOPbIX aKTMBHOCTb NOTpe6neHus BoAbl
U3MEHSAETCSA.

4.1.2 N'emaTonorus U KNIMHWYeckaa obmoxummsa

B wuccnenoBaHuAx, Npu KOTOPbIX 3aAEWCTBYIOTCA [Pbi3yHbl, FEMaTonorudeckue UccneaoBaHua
Heobx0aMMO NPOBOAMTL BCEM UCCNeayeMbiM XMBOTHbIM (10 camuam u 10 camkam kaxaon rpynnel), Ha 3, 6
1 12 Mecsilubl, a Takke Npu NpekpaLleHun nccneaoBanus (ecnu oHo anutca bonee 12 mecsAues). B cny4vae ¢
MbllLAMU MOryT noTpeboBaTbCA BCMOMOraTenbHble >XMBOTHblE Ans TOro, 4To6bl NpPoBOAWUTL BCE
Heobxoaumble remaTonorndeckue uccrnegosaHust (cM. n. 19). B uccnegoBaHusAx ¢ He-rpbisyHamu, npodbl
OyayT 6paThCA y MEHbLUEro KOMNMYeCcTBa >KMBOTHbIX (Hanpumep, 4 ocobu Kaxaoro nomna Kagomn rpynnel B
cny4ae ¢ uccrniegosaHnemM cobak), BO BpeMsi IPOMEXKYTOYHOIo B3siTUst NPO6 U N0 OKOHYaHUIO UCCNEeA0BaHUS,
KaK OrMcaHo Ans rpbI3yHOB. HET HE0OX0AUMOCTY NPOBOAUTL U3MEPEHUS HU Y TPLI3YHOB, HU Y HE-TPbLI3YHOB B
Tpu Mecsauya, ecnu 3a npegbiaywme 90 gHeW npu aHanorMyHoM ypoBHE A03bl He Habnoaanochb
BO3JEWCTBUA Ha remartonorudeckue napametpol. [pobbl kpoBM cneayetr 6paTb M3 yKa3aHHbIX MECT,
Hanpumep, cepaedHas NyHKUMUA UNK U3 peTpo-rnasHon nasyxu noj aHecTe3nen.

Heobxoaumo nccneaoBaTh NpuBeAEHHbIN cnMCcOok napameTpos [39]: obwas u auddepeHumansHas
nemkouutapHas opmMyna, coAepXaHue ISpPUTPOLMTOB, COAEPXKAHWE TPOMOOUMUTOB, KOHLEHTpauus
remornobuHa, remaTtokpuT (reMaToOKPUTHOE 4KCNOo), cpeaHee rematokputHoe uucrno (MCV), cpeaHee
coaepxaHue remornobuHa B aputpouutax (MCH), koHUeHTpauus remornobuHa B sputpouutax (MCHC),
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nNpoTpoMBUHOBOE BPEMS U BpeMsi 06pa3oBaHMA U aKTUBHOCTU TpoMbonnacTtuHa. Opyrue remaronornieckmne
napaMmeTpbl, Takux Kak Tenbua [elHua wnu apyras  atunuydHas Mopdonorust SpUTPOLMTOB WU
meTremornobmnHa Moryt ObiTb W3MEPEeHbl MO Mepe HeobXoAMMOCTM B 3aBUCMMOCTU OT TOKCMYHOCTM
BellecTBa. B uenom, B 3aBUCMMOCTM OT Habnwgaemoro u/unu oxugaemoro agpekta oT JaHHOro BeLlecTBa
JOMKEeH ucnonb3oBaTbCs rMOKMM noaxod. Ecnum  xMMuyeckue BeLLECTBA OKAasbiBaOT BIUSIHAE Ha
KPOBETBOPUTENbHYIO CUCTEMY, MOXHO TaKKE U3MEPUTb YUCINO PETUKYNSPHBIX KNETOK U caenaTb UMTOMNOruio
KOCTHOIO MO3ra, XOTSl OHU He 00A3aTenNbHbI AN PErYNSIPHOTO NPOBEAEHUS.

KnuHuyeckne Guoxummuyeckne mamepeHmsa ans UccnenoBaHuii OCHOBHOTO TOKCUYECKOro BO3AENCTBUSA
Ha TKaHW U OCODEHHO BNMSHWE Ha MOYKM M MeYvYeHb CrnegyeT NPOBOAWTbL Ha Npobax KPOBW, MOMYYEHHbIX OT
kaKk MuHuMmym 10 camuoB u 10 caMOK kakaoW rpynnbl 3a OAMHAKOBbIE BPEMEHHbIE WHTEpBanbl, Kak
npeanuMcaHo Ans remMaToniormyeckux UCCnenoBaHui, BCErga WUCNOSb3ysi OAHMX U TeX XKEe XXUBOTHbIX. B
crnydyae ¢ mblwamu, MOryT notpeboBaTbCs BCMOMOraTenbHble XUBOTHbIE ANs TOro, 4YTtobbl NPOBECTU BCe
HeobXoAMMbIE KIMHUYECKUE BUoXMMUYecKne uccreaoBaHus. B nccneagosaHusix ¢ He-rpbidyHamu, obpasubl
OyayT 6paTbCA y MEHLLUETO KONMYECTBA XUBOTHbIX (HaNpUmep, 4 XXMBOTHbIX KaXXA0ro nona B KaXaoun rpynne
npu uccrnegoBaHusax cobak), BO BpeMs NPOMEXYTOUYHOrO B3ATUA NPO6 U MO OKOHYaHWM UCCNELOBAaHUS, Kak
OMUCaHO AnsA rpbi3yHOB. HeT HEOOX0AMMOCTU MPOBOAUTL W3MEPEHUSA B TPU MECSILA, HU Y TPbI3YHOB, HU Y
HErpbI3yHOB, ecnu 3a npeasiaywme 90 AHEN Npu aHanorM4HoOM ypoBHE 403kl He Habnoaanocb BO3AeNCTBUSA
Ha KNMHUYECKNE BUOXMMUYECKME NapaMeTpbl. PeKoMEHAYeTCA' ronoAaHne ANSKUBOTHBIX (32 UCKMIOYEHNEM
MbILLEN) BEYEpPOM HakaHyHe 3abopa kpoBu. Heob6xoauMo uccnenoBaTb NpuBeAeHHbIN CNUCOK NapameTpoB
(38): rntoko3a, moya (a30T MOYEBMHbI), KpeaTUHUH, obwmii Benok, anbOyMUH, kKanbuui, HATPUI, Kanuu,
obLmMii  xonecTtepuH, Kak MWHMMYM [JBa aHanu3a Ha [enaTtouennionApHbin  aHanu3  (anaHuH-
amMuHoTpaHcdepasa, acnaprat-amuHoTpaHcdepasa, rnTamuHaTaAernaporeHasa, xendvHole kucnotbl) (39),
M Kak MMHUMYM [ABa aHanu3a Ha renatobunuapHbii aHanu3 (wenodHas ocdarasa, ramma-
rmytamuHTpaHcdepasa, 5- Hykneotuaasa, obwuin  OunupybuH, kenuHble kucnotbl) [40].Opyrue
KMUHUYECKME XMMUYECKME MOKasaTenu, TakMe Kak Tpuriumuepua Hatowak, cneuuduueckueropmMoHbl |
XOnMHaCcTepasza MOryT OblTb U3MEpPeHbl B Cilyd4ae HeoO6xoauMMOCTM B 3aBUCMMOCTU OT TOKCUYHOCTM
BewlecTBa. B uenom Heobxogum rmbkuii noaxod B 3aBUCMMOCTM OT Habmniogaemoro w/unu 0XxumaaemMoro
BO3AEWCTBMS KaXA0ro KOHKPETHOro BELLECTBa.

AHanu3 mouu AOIMKEH NPOBOAMTLCH Y BCEX uccneayemblix XMBoTHbIX (10 camuos n 10 caMok kaxkaomn
rpynnel) Ha obpasuax, coOPaHHbIX 3a O4MHAKOBbLIE NPOMEXYTKM BPEMEHU, KaK U B Cliy4ae C remaTtonormen u
KMMHMYECKON Xumuen. HeT HeobxoammocTu NpoBOAUTL U3MEPEHMSI B TPU MecsLa, ecriu 3a npeabigylme 90
OHEel Mpu aHanorMyHoM YpoBHE A03bl He Habmioganochb BO3AEWCTBMSS HA Mody. B akcnepTHble
pekoMeHZaLum no UCCNeA0BaHUI0 KNMMHMYECKOW NaTonorMmu Bbin BKIMIOYEH CREAYIOWUi CNMCOK NapaMeTpoB
[27]: BHewHun BUA, 06BbEM, OCMOTMYECKAS KOHLIEHTpaLusi pacTBOpa WM OTHOCUTESIbHAsl MIIOTHOCTb, pH,
obwuin 6enok v rniokosa. [pyrue uccnegoBaHUsi BKIKOYAKOT KETOH, YPOOUNMHOTEH, GUNMPYOUH M CKPbITYIO
KpoBb. [OMOMHWUTENbHbLIE MCCNEAOBAHUA MOTYT ObiTb MCMONb30BaHbI MPU HEOOXOAUMOCTM paCLUMPUTL
n3y4yeHue HabnogaeMblx BO3AEiCTBUNA.

Kak npaBuno, cuutaeTcsi, YTO OCHOBHbIE TeMaTosNioTMYeCKMe U KIIMHUYECKMe Ouoxumuueckue
napameTpbl HeobxoAWMO oOnpefensaTb A0 Hayana Tepanuu Npu  UCCNeAOoBaHUsIX cobak, HO Het
HeobX0AMMOCTU UX OMNPENEnaTb B UCCNENOBAHUSX MPbI3YHOB [39]. OaHAKO, eCnu UCTOPUYECKUE UCXO[HbIE
AaHHble (CM. n. 58) HegoCTaTOuHbI, CneayeT yAenuTb BHUMAHWE CO3/1aHUI0 TaKUX AaHHbIX.

4.1.3 NaTonorusa (Makpockonuyeckasa ayToncua)

Bce XMBOTHbIE B MCCNEa0BaHUK, Kak NpaBuUno, NoABepraioTcs NONHOM, AeTanbHON MaKpOCKONUYECKON
ayToncuu, KOTOpas BKMIOYAET TLLATENbHOE MCCNEA0BAHUE HAPYXXHON MOBEPXHOCTU Temna, BCEX OTBEPCTUH,
YepenHbIX, rPYAHLIX U OPIOWHBIX NONOCTEN M UX coaepxumMoro. MNpu aTom mor BbITb caenaH peseps (B
roynnax Ans MPOMEXYTOYHbIX YMEPLUBMEHUI WNKM BO BCMNOMOraTenbHbIX rpynnax) Ans WU3MEpPEeHuH,
OrPaHUYEHHbIX  OTAENbHbIMM, BaXHbIMW  MOKA3aTENMsAMM, TAaKUMWU KAk HENPOTOKCMYHOCTb  WMK
UMMYHOTOKCUYHOCTb (CM. n. 21). OTuUX XMBOTHbIX HE HY)XHO NOABEpPrartb ayTtoncuM W AanbHENLIMM
npouegypam, OnNMcaHHbIM B MOCIeayloLWmX NyHKTax. IHAMKATOPHbIE XXMBOTHBIE MOTYT TpeboBaTb ayToncumn
B K&XXOOM OTAENbHOM Cryyae, Ha YCMOTPEHUE PYKOBOAWUTENS UCCNEA0BAHUS.

3HauuMbIe OpraHbl cregyeT cobpaTh Y BCEX XUBOTHbIX, UCKIOYASA TEX, KOTOPbIE YNOMSHYTbI BbiLLE.
HagnoyeyHuk, MO3r, npuaaTku sindka, cepaue, novku, NeYeHb, AUMYHUKKM, CerneseHka, AWYKW, LUMTOBMAHAs

'InA pAja u3MepeHWil B CLIBOPOTKE UM MrasMe, OCOGEHHO [TIOKO3bl, HOYHOE ronofaHue SBMSeTCS
npeanoYTUTENLHLIM. OCHOBHON NPUYWHON STOrO NPEANOYTEHUS ABMAETCA TO, YTO YBENUYEHUE U3MEHUYNBOCTH, KOTOPOE
HenabexHo BO3HMKNO Obl 6e3 ronogaHus, MackupoBaso 6bl Gonee cnaboBbipaxeHHble aPEKTHl U YCIOXHUMO Gbl
UHTepnpeTauuo. OaHako cregyeT OTMETUTb, YTO HOYHOE ronojaHue MOXET BNUATb Ha obwmii obmeH BelyecTB
XMBOTHbLIX W, B YaCTHOCTW, B MCCMefOBaHUAX MUTAHWUS, MOXET HapyLUUTb exXejHeBHOe Bo3jeiicTBue uccneayemoro
BelyecTBa. Bce XWBOTHbIE AOMKHLI OCMATPMBATLCA B OJHOM U TOM e (PU3NONOrMYeckoM COCTOSIHUM U xenaTeNlbHO
3annaHupoBaTh AeTanbHblA UM HEBPOMOTMYECKUA OCMOTP Ha A€Hb, OTIIWYHBIA OT AHS KIIMHUYECKUX BUOXMMUYECKMX
npo6.
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xenesa (oueHuB nocTdukcauumio, ¢ napaluMToOBUAHON XKENEe30M) U MaTka BCEX XXMBOTHLIX (KpOME TeX, YTO
OblNM HanAEeHbl YMEPLUMMU W/MnU OblfM NMPOMEXYTOYHO YMEPLLBIEHbI) AOIDKHbI ObITb OTCEYEHbI, €CMK
HeobXxoaMmo, OT  Npumeralwmx TKaHEW 1M B3BELUEHbl Kak MOXHO ObiCTpee nocne oTceveHus Ans
npeaoTBpPaLLEHNs BbICbIXaHUS.

CnegyoLme TkaHW JOJDKHbI ObITb 3aKOHCEPBUPOBAaHLI B Hanbonee noaxoadLlem cpeactse ukcauyuu
B kayecTBe 00pasLa TkaHu U AN 3annaHUupPOBaHHOIO AanbHEWLIEro MMKPOCKONUYECKOTo nccneaosanms [41]
(TKaHM B KBaApaTHbIX CKOBKaxX ABNATCA HE0BA3aTENbHLIMK):

KENyaoK
(kapaunanbHbIn oTAEN
BCE MaKPOCKOMUYECKNE noa)kenygovHas
cepaue, xenyaka,
NOBPEXAEHUS wenesa, .
KENE3UCTHIN
XKENYAO0K),
napawmToBuaHas
noaxenyaoyHas xenesa noAB3A0LLHAs KULLIKA, [3y6si],
xenesa,
nepudrepuyeckuin
aopta TOHKas KuLUKa, ANYKO,
Heps,
MO3r (BKSto4as
nonyLuapus rofioBHOro
MO3ra, MO3XKEYOK U MOYKM, cnuaucras, BWUIMOYKOBAS Xernesa,
MO3roBOW Crnow/
BapO/IMEB MOCT)
cnesHble xenesol (He npeacratenbHas
cnenas KuLuka LMTOBMAHAS XENe3a,
0653aTENBHO), wenesa,
e neyvyeHb, [npamag kuwkal, [a3bIK],.
CBEpThIBaKOLLAA Xenesa nerkume, CIMIOHHbIE Xernessbl, Tpaxes,

TOncTasa KULKa

nuMmdaTnyeckue ysnbl
(M NOBEPXHOCTHbLIE, U
rny6okue),

CEMEHHON Ny3bIpEK,

MOYEBON Ny3bIPb,

ABeHaauaTunepcTHas MOJIOYHbIE >KEeNne3bl MaTka (Bkno4vas
CKENETHbIE MbILLLbI, o
KULLIKa CaMoK, LUENKY),
npUAaToK CEMEHHMKa [HasarnbHbIE TKaHu], KOXa, [MOYETOYHHMK],
CMUHHOW MO3T (Tpex
rnasHole A6MoKu YPOBHEN: LWEWHLIN,
NULIEBOA, . [ypetpa],
(BKIIOYas ceTyatky) cpeaHerpyaHon u
NOACHUYHBIN),
[oBoHsaTENBHAS
[6eapo ¢ cyctaBamu] ceneseHka, Bnaranuiie
nykosuualj,
XKENYHbIN Ny3bIpb (4N8 4acTb KOCTHOrO Mo3ara
BWAOB, OTNUYHbIX OT ANYHUKN, [rpyanas koctb], n/unu CBEXUWNyHKTaT

KpbIC) KOCTHOro Mo3ra

rapaeposa xenesa

B cnyuyae ¢ napHbiMM opraHamu, HanpPUMep, NOYKU, HAAMOYEYHUKN, CrneayeT CoxpaHATb oba opraHa.
KnuHnyeckue u gpyrue gaHHblie MOryT notpeboBaTb U3y4YeHUA AOMNOMHUTENbHBLIX TKkaHen. Jiiobble gpyrue
OpraHbl, CYATAIOLLMECH HA OCHOBE M3BECTHLIX CBOWCTB UCCNEAYEMOro BELLECTBA, BO3MOXHbIMU OpraHaMu-
MULLEHAMMW, TaKKe crneayet coxpaHuTb. B uccnepoBaHusx, rae WCNONb3yeTca AepManbHblil cnocob
BBEAEHMUSA, OOJDKHbI ObITb COXPaHEHbl T€ >X& OpraHbl, YTO YCTaHOBMEHbI B CMUCKE ANS MNepopanbHOro
BBEAEHMA, a TaKke HeobX0AMMO COXpaHuTb 00pasubl KOXU C MECTa HaHeceHus. B uHransTopHbix
UCCNeaoBaHNAX CMUCOK COXPaHAEMbIX U UCCNEAYEMbIX TKAHEN [AblXaTernbHbIX NyTEN AOIMKEH CneaoBaTb
pekomMeHgaumnam 3 TG 412 [9] u TG 413 [10]. Ona aopyrux opraHoB/TKaHen (M B LOMOSIHEHUE K OTAENbLHO
COXpaHAeMbIM TKaHAM W3 AbIXaTenbHbIX NyTEW) CNMCOK OPraHoB, KAk OH YCTAHOBMEH ANS nepoparnbHOro
BBEAEHUA, AOMMKEH ObITb MEPECMOTPEH.

4.1.4 T'ucTonaronorusa

MmMeeTca pykoBOACTBO NO HapaboTaHHbLIM MeToAaM B pamMKax TOKCMKOOrMYeCKMX MaTonormyeckmx
uccrnegosanuin [41]. MUHUMAanNbHBIMU TMCTONATONOIMYECKUMUN aHANU3aMU AOSMKHbI ObITb:

- BCE TKaHMW M3 rpynnbl C BLICOKOW 4030WM M KOHTPOMbHOW rpynnbl;

- BCE TKaHW XMBOTHbIX, YMEPLUMX UMK YMEPLLBIEHHbIX B TEYEHUE UCCNe0BaHus;
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- BCE TKaHU, UMEIOLLIME MAKPOCKONUUECKMe aHOManuu;

- TKaQHM OpraHOB-MULLEHEW WNU TKaHWU, AEMOHCTpUpYlOLMe CBA3aHHbIE C MPOBOAMMON Tepanuemn
M3MEHEHUS, B rPynne ¢ BbICOKOW JJ03UPOBKOW U BCEX XXMBOTHbLIX BCEX APYIMX rpynm;

- B Cfy4ae C NapHbIMKW OpraHaMu, Hanpumep, NOYKU, HAANOYEYHUKW, A0IMKHbI ObITb UCCNeaoBaHbl 06a
opraHa;

4.2 ®asza KaHLEepOreHHOCTHN

JOmKHbl  KOHTPONMMPOBaTLCA 3a00NEeBaeMOCTb MMM  CMEPTbBCEX JKMBOTHLIX, a TaKke ocobble
TOKCMKOSOTUYECKM 3HAYMMbIE NPU3HAKK, OObIYHO B Ha4ane U B KOHLE KaXA0ro AHs, BKIOYASA BbIXOAHbLIE U
npasaHuku. XKMBOTHbIE JOIDKHLI AOMONMHUTENbHO NPOBEPATLCA Pa3 B A€Hb ANS BbISIBNIEHUS KOHKPETHbIX
NPU3HAKOB TOKCUKONIOMMYECKOrO0 3Ha4YeHusA. B cnyyae uccneaoBaHwini ¢ UCNONb3OBAHME 30HAA, XKUBOTHbIE
DOIDKHBI ObITb MPOBEPEHBLI HEMNOCPEACTBEHHO NOCne BBeaeHusA Ao3bl. Ocoboe BHUMaHWe criefqyeT obpaTutb
Ha passuTue onyxonen. Bpemsa nosasneHus onyxonu, pacnonoXxeHue, pasmepbl, BHELUHWIA BUA U Pa3BUTHE
Ka>xgon BUAMMOWM UNU OLLYTUMOI ONYXOJSIM JOJDKHbI ObiTb 3aperncTpupoBaHbI.

Bce »mMBOTHbIE JOMKHBI B3BELWMBATLCA B Havane Tepanum, Kak MUHUMYM, pa3 B Heaeno nepebie 13
Hedenb U, Kak MUHUMYM, €XEMECAYHO B AanbHenweM. M3mepeHus noTpebneHns nuwm U nuTatenbHOCTU
nuWmM cneayet nNpoOU3BOAUTL €XEeHeaenbHO nepsble 13 Heaenb M KAk MUHUMYM €XEMECSAYHO B
AanbHenweM. UsmepeHus notpebnennsa soabl cneayet NPOBOAUTL €xeHeaernbHO nepeble 13 Hepenb U kak
MUHUMYM E€XEMECAYHO B AanbHeileM, Koraa BELeCTBO BBOAUTCA 4Yepe3 NUTbEBYO Boay. Heobxoaumo
TaKke yuuTbiBaTb NOTpeGneHne BoAbl AN UCCNeAOBaHUW, B KOTOPbIX aKTUBHOCTb NOTpeGneHus BoAbl
M3MeHseTCS.

4.2.1 FemaTonorus, KNUHNYECKaa GMOXMMHUA U Apyrue u3MepeHus

B uensx u3sneyeHns kak MOXHo 6onbLiero konuyectsa uHopMaumm, NosyvyeHHoON B UCCnea0BaHUM,
0co0eHHO AnA aHanu3a cnocoba BO3AeNCTBUSA, ANA reMaTonorMn U KNMHUYeCKoin duoxmummm mMoryt Gpartbest
obpasubl KpOBM, XOTSl 9TO OCTAETCA Ha YCMOTPEHWE PYKOBOAUTENA uccrneaoBaHus. LlenecoobpasHbiM
MOXeET ObITb aHanu3 Moun. [laHHble MO XUBOTHbLIM, UCMOMNb3yEMbIM B ha3e MCCrefOoBaHUS XPOHWUYECKOW
TOKCUYHOCTH, KaK npaBuno, anawerocsa 12 mecaues (n. 34), o6ecnevat uHdopmaumio No STUM napaMmeTpam.
HancHeilwme pekoMeHgauum no BaxHocTn cbopa Takux o6pasuoB, Kak 4acTu WCCresoBaHus
KaHUeporeHHoCTU, coaepxarca B Pykosoactee Ne 116 [8]. Ecnu peweHo Opatb 00pasuybl KPOBU, OHM
AOMKHbI BbITb COBpaHbl B KOHUE nepuoaa WCCNeAOBaHWA, HENOCPeACTBEHHO nepej  WIM Kak 4acTb
npoueaypbl YMEPLUBIEHUA XMBOTHbIX. OHU A0MKHbI ObiTb B3ATbl U3 YKA3aHHOTO MECTa, HanpuMmep, NyTem
CepAeyvHON NyHKUMM WU U3 peTpo-opduTanbHOM nasyxu noja Hapko3oM. Takke MoxeT ObiTb NOAroTOBREH
ANA U3YYEHUSA KIMMHUYECKMIA aHanu3 KpoBWU, 0COBEHHO, eCnu OpraHOM-MULLIEHBIO 0KA3ancs KOCTHbIA MO3r,
XOTA 3HA4YEHWEe WCCMEAOBaHMA  KIMHMYECKOTO aHanu3a KpoBu B (hase KaHUEPOreHHOCTU AN OLEHKM
KaHLUEpOreHHbIX / OHKOFE€HHbIX NOTEHLUANoB HAaX0AUTCA NO4 COMHEHueM [39].

4.2.2 Natonorna (MaKkpockonu4yeckan aytoncus)

Bce )kMBOTHble, y4acTBylOLUME B UCCREAOBAHUMMU, KpOMe nNPOOHbLIX JKMBOTHBLIX W APYrUX
BCMOMOraTenbHbIX XUBOTHbIX (cM. n. 20) KaKk npaBuno, MNOABEPralTCa NONHON, AeTanbHON
MaKpOCKONUYECKON ayTonCcuu, KOTOpas BKMIOYAET TLATENbHOE WCCNEeAOBaHUE HAPYXXHOW NOBEPXHOCTU
Tena, BCcex OTBEPCTWUW, YEPENHbIX, NPYAHbIX U OPIOWHLIX MONOCTEW U UX COAEPXUMOro. MHAMKATOPHBLIM
JKMBOTHbIM W APYrMM BCMIOMOTraTeNbHbIM XMBOTHLIM B OTAENbHbIX Cly4asnx MoxeT TpeboBaTbCca ayToncus,
N0 YCMOTPEHWIO PYKOBOAMTENS uccneaoBaHusi. B3sewwmBaHue OpraHoB OGbLIMHO HE ABRSAETCA 4acTbiO
uccreaoBaHnsa KaHUEpOoreHesa, Tak Kak BO3PACTHbIE M3MEHEHUs1, a Ha Bonee NO3AHUX CTaausX, passBuTue
ornyxonem, UckaXkaeT LIeHHOCTb U3MEPEHMUS1 Beca OpraHoB. OHU, OAHAKO, MOFYT UMETL peLuaioLlee 3HauYeHue
AnA onpegeneHuss OueHkM ODOCHOBAHHOCTM [OKa3aTenbCTBa M OCOGEHHO Ans aHanu3a cnocoba
BO3AenCTBUA. ECnn OHM ABNSAIOTCS YaCTbiO BCMOMOraTenbHOrO UCCNEA0BaHNA, OHU A0MKHbI COOUpAaTLCA He
nosfHee OfHOTO roja Nnocre Hayana UccneoBaHus.

CnegyoLme TkaHW AOJDKHbI ObITb 3aKOHCEPBUPOBAHLI B HAaubornee nogxoasiwieM cpeacree dpukcaumm
U B KayecTBe obpasua TKaHW, ¥ ANS 3anfaHUPOBAHHOTO AAarbHENLLEr0o MMKPOCKONUYECKOTO MCCNea0BaHuUs
[41] (TkaHM B KBagpaTHbIX CkOOKaxX AABMAIOTCA HEOOA3aTENbHBIMK):
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BCE Makpockonuyeckue | cepaue, noxenyaoyHas Kenyaok

noBpexXaeHus xenesa, (kapaunanbHbln otaen
Kenyaka,
XKENE3NCTbIN
XKENYAOK),

nog>kenyaouHas NoAB340LUHAS KULLKA, napawmToBuaHas [3yOwl],

xenesa xenesa,

aopta TOHKAA KULLIKA, nepudepuyeckui ANYKO,

HepB,

MO3r (BKMO4as NOYKM, cnuaucras, BUJIOYKOBASA Xenesa,

nonyLuapus rofioBHOro

MO3ra, MO3XKEYOK U

MO3roBoOW Crion/

BaponneB MOCT)

cnenas kuuka CnesHble xxenesbl (He npeacraTtenbHas LUMTOBUAHASA XKenesa,

00a3aTensLHo), Xenesa,

wes neYveHb [npamasq kuwkal, [a3bIK],.

cBepThiBaOLLAsA nerkue, CIIOHHbIE XXenesbl, Tpaxes,

xenesa

TONCTaaA KULLKa

nMmMgaTnYeckne yanbl
(M NOBEPXHOCTHbIE, U
rnybokue),

CEMEHHON My3bIpeK,

MOYEBOW Ny3bIPb,

ABeHagLuaTtunepcTHas MOIOYHbIE Xene3sbl CKENeTHbIE MbILLLbI, mMarka (Bknovas
KMLLIKA Camok, LUEWKY),
npuaaTok CEMEHHWKa [HaszanbHbIE TKaHK], KOXa, [MOYeTOYHMK],
rnasHble 56110Ku nuwieson, CMUHHON MO3r (Tpex [ypeTpa],
(BKMOYaa ceTyaTtky) YPOBHEN: LLEWHbIR,
CpeaHerpyaHon un
NOACHUYHbIN),
[Geapo ¢ cyctaBamu] [oGoHATenbHaA ceneseHka, BRaranuwe
nykosuual,
JKEeNYHbIA Ny3bIipb (ANA | AUYHUKN, [rpyaHas KkocThb], 4acCTb KOCTHOro Mo3ra

BMUAOB, OTNIUYHBLIX OT
KpbIC)

WM/MNn CBEXUNNYHKTAT
KOCTHOrO Mo3ra

rapaeposa xenesa

B cnyyae ¢ mapHbiMWM OpraHamu, Hanpumep, MNOYKU, HaAMOYEYHUKN, CReayeT COXpaHATb oba opraHa.
KnuHuyeckne n apyrue gaHHble MOryT notpeboBaTb M3ydeHUs AOMONHUTENbHBLIX TKaHen. JTiobblie apyrue
OpraHbl, CHMTAOLMECA HA OCHOBE U3BECTHbIX CBOWCTB MCCMEAYyEMOro BELLECTBA, BO3MOXHBIMU OpraHamu-
MULLEHAMK, TaKkke creayeTr COxpaHuTb. B uccnegoBaHusAx, rae WCMOMb3yeTcsa AepmMarbHblil  Crnocod
BBEAEHWSA, AOMKHbI OblTb COXPAHEHbI Te K& OpPraHbl, YTO yKasaHbl B CMCKE ANA NepopanbHOro BBEAEHUs, a
TaKke HeoBX0ANMMO COXPaHUTEL 0BPAasLbl KON C MECTA HAHECEHUA. B MHranaTOPHbIX UCCREA0BaHUSAX CMMCOK
COXpaHAEMbIX U UccnegyemMbixX TKaAHEW AbixaTeNbHbIX NYTENW AOSDKEH cneaoBaTb pekomeHgaunam us TG 412
[9] u TG 413 [10]. OAna apyrux opraHoB/TkaHen (M B OOMOSIHEHWE K OTAENbHO COXPaHAEMbIM TKaHAM U3
AbIXaTenbHbIX NyTel) CMMCOK OpraHoB, KaK OH YCTaHOBMEH ANS nepopancHOro BBEAEHUS, AOIMKEH ObITb
nepecMOTPEH.

4.2.3 NucTonaronorus

MmeeTca pykoBoACTBO MO HapaboOTaHHbIM METOoAaM B PaMKax TOKCUKOMOTMYECKUX MaTONOrMYeCcKmx
uccnegosanuii [41]. MMHMManNbHbLIMKU TMCTONATONOrMYECKUMUN aHANU3aMn AOKHbI ObITh:

- BCE TKaHW U3 rpynnbl C BbICOKOW A030M U KOHTPOSLHOM rpynnbl;

- BCE TKaHW >KMBOTHbIX, YMEPLUMX UM YMEPLLBIIEHHbIX B TEYEHNE UCCNEA0BAHMS;

- BCE TKaHU, UMeroLpe MakpOoCKONMYeckme aHoManuu;

- TKQHW OpPraHOB-MWULLEHEN WAW TKaHW, AEMOHCTPMPYIOLUME CBA3aHHble C MPOBOAMMOW Tepanuen
M3MEHEHUS, B TPYNNe C BbICOKOW JO3MPOBKON U BCEX XKMBOTHbLIX BCE APYrUX rpynn;

- B Cfy4yae ¢ mapHbIMWM OpraHaMmu, HanpuMep, NOYKU, HAAMOYEHHMKN, AOIMKHbI ObITh MCCnegoBaHbl oba
opraHa;

12
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5 [1aHHbIEe 1 oTueT

5.1 JaHHble

JaHHble N0 KaXXI0MY XXMBOTHOMY AOIMKHbI ObITb NPEACTaBMNEHbl N0 BCEM OLIEHUBAEMbIM NapameTpam.
Kpome TOro, BCe AaHHble AOMKHbI OblTh MpeAcTaBneHbl B TaOMWYHOW POPME C yKazaHMem Ans KaXaou
nuccrneayemon rpynnbl: KONUYECTBA XUBOTHbBIX B HaYane uccneaoBaHus; KONMYeCcTBa XXMBOTHbIX, HANAEHHbIX
MEepTBbIMU BO BPEMS UCCNEAOBAHUSA UMW YMEPLUBMEHHbIX MO TYMaHHbIM COODPaXKeHUAM M BPEMS CMEpPTU
UK N0BOro ryMaHHOro YMEpLUBIIEHUST; KONIMYECTBA AEMOHCTPUPYEMBIX MPU3HAKOB TOKCUYHOCTU; ONUCAHUSA
HabnaaeMbix NPU3HAKOB TOKCMYHOCTM, B TOM YMCME BPeMSA Hadvamna, NpoAOSDKUTENBHOCTb W TSHKECTb
nobOoro TOKCMYECKOro BO3AENCTBUSA; KOMMUECTBA XXUBOTHbLIX C NOPAXKEHUAMU, TUMbI MOPAXEeHUA U NPOLEHT
JKMBOTHbLIX OTHOCUTENMbLHO KaXAOoro Tuna nopaxkeHus. CBOAHbIE [aHHble Tabnuubl AOMKHbI 00ecneynTb
cpedHvWe W CcTaHAapTHble OTKMOHEHMSA (ANS HenpepbiBHbIX AaHHbIX TECTa) XMBOTHbIX, NOKa3blBalOLUME
TOKCHYeckne addekTbl MM NOBPEXAEHNS, B AONOSTHEHME K Knaccuukaumm nopaxKeHmn.

JaHHble KOHTpONS MpeabiayLmX WUCCNeAOBaHWn MOryT OblTb MOME3Hbl MpU  WHTEpPnpeTauumn
pesynbTaToB WCCMEAOBaHWSA, Hanmpumep, B Cryvae, Korga WMEOTCS MPU3HaKM TOro, 4YTO AaHHble,
npeacTaBneHHble napannenbHbIMU HabMoAeHAMU, CYLLECTBEHHO OTMMYAlOTCs OT MOCMeAHUX AAHHbIX
KOHTPOJbHbIX XXKUBOTHbIX TOM YK€ MCCreaoBaTeNbCkol nabopaTopun / KONOHUM.

JaHHble KOHTPONS MpeablayLUMX UCCNEeA0BaHUA, eCrm OLEHUBAIOTCS, AOSKHLI NPeaOoCTaBNAaATbCA U3
TON e naboparopun, OTHOCUTCS K XXMBOTHBIM TOTO € BO3pacTa M BUAA, ObiTb CO3JaHbl B TEYEHME NATU
neT, NpeALecTBOBaBLUMX CNOPHOMY UCCIEA0BaHUIO.

Mpn HEoBXOAMMOCTH, YNCMEHHbIE PEe3ynbTaTbl AOIDKHbI ObiTb OLEHEHbl Hagnexawum W, B LEeNnoM,
npuemMnembiM CTaTUCTUYECKUM MeToAoM. CTaTUCTUYECcKMe MeTOoAbl M AaHHble ANA aHanu3a AOSHKHbl
BbIOMpaTbes B xoae paspaboTtku uccnegoanusa (n. 9). Bolbop gomkeH npegycmatpuBatb KOPPEKTUPOBKU
ONS BEDKMBAEMOCTU, €CNU 3TO HEOOXO0AUMO.

5.2 Otver

OTYéT 06 nccnegoBaHnn 4OSMKEH COAEPXaTb CNEeAYOLWLYO MHAOPMAaUMIO:

Ncenepyemoe BewecTso:

- husmyeckme npupoaa, ymcrora u Pu3nKo-xuMmnyeckue CBOMCTBA;

- UAEHTUDUKALMOHHBIE AAHHbIE,;

- WCTOYHUK BELLECTBA;

- HOMep napTuu;

- cepTudmukat XMMUYECKOro aHanusa.

Cpeaa (npu HEOBX0AUMOCTK):

- obocHoBaHue BbIGOpa cpedbl (€CnM 3TO He BOAA);

MoaonbITHbIE XXKUBOTHbBIE:

- Bua/poa n 060CHOBAHME CAENAHHOrO BbIOOPA;

- 4ucrno, BO3PacCT, NOM B HaYane uccnefoBaHus;

- MPOUCXOXAEHWe, YCIOBUSI COAEPXAaHUS, MUTAHUE 1 Tak Janee;

- BEC KaXXJ0ro >M1BOTHOr0O B Hayane uccrneaoBaHus;

JaHHble 06 ycrnoBumsax NpoOBeAEHUsA UCCNea0BaHus:

- obocHoBaHue MeTofa BBeAEHUS U Bbibopa A03bl;

- No HeoBX0AMMOCTH, CTaTUCTUYECKUE METOAMKUN, UCTIONb3YEMbIE NS aHanu3a JaHHbIX;

- nogpobHoe onucaHue NPUroTOBEHNUA COCTaBa TECTMPYEMOro BeLlecTBa /num

- aHanuTMYeCKUe AaHHbIE NO AOCTUrHYTOW KOHUEHTpaLuW, CTabUNbHOCTM 1 TOMOreHHOCTYM Npenapara

- cnocob BBeAeHUs BeLlecTsa v NnogpobHOe ONMcaHne BBEAEHUS UCCIEAYEMOrO BELLECTBA;

- MPU MHransUUOHHbIX UCCNEA0BaHMAX: ObiN N 3a4eNCTBOBAH TONLKO HOGC UMK BCE TENO;

- (hakTnyeckasa gosa (Mr/kr B A€Hb) U NEPEBOAHON KOIPPUUMEHT OT KOHLUEHTpaLMKU Uccrnegyemoro
BELLECTBA B NULLE/NMUTLEBON BOAE K (DaKTUYECKON 403€e, ECMNU BO3SMOXHO;

- Ka4yecTBO MWLM M BOABI;

PesynbTaTthl (CBOAHbIE TAGNULbI AaHHBLIX U NEPCOHASIbHbIX AAHHbIX XXUBOTHbIX AOMKHbI ObITh
npeacTaBsieHbl)

O6uue:

- [aHHble 0 BbDKUBLUMX;

- Macca/m3ameHeHns Maccsl;

- noTtpebneHne enbl, NOACYET SHEPreTUYEeCKoW LIEHHOCTU, eCnu NpoBeaéH, u noTpebneHue BoOAbI,
€Cnu BO3MOXHO;

- TOKCMKOKMHETWYECKME AaHHble (€CIM BO3MOXHO)

- oghTanbmonorus (ecnv BO3MOXHO);

- remaronorus (ecrnm BO3MOXHO);

- KIMHMYecKae XmuMmua (ecnm BO3MOXHO);

13
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KnuHunyeckue pesynbTaTbl:

- NMPU3HAKU TOKCUYHOCTW,

- 0oxBarT (4, eCNu BbISIBNEHA, TSHKECTbL) M0G0 aHOManuu;

- XapakTep, TOYHOCTb W  MPOAOIDKUTENBHOCTbL  KMUHMYECKMX  HabmoaeHun  (OblM  OHM
NPOMEXYTOUHLIMU WIU NOCTOSAHHBLIMMU);

HaHHble ayToncuum:

- KOHe4yHas macca Tena;

- BEC OpPraHoB M UX COOTHOLLEHUS, €CIN 3TO He0BX0AMMO;

- pesynbTaTthl ayTONCUK; PacnpPOCTPaHEHHOCTb M TSXKECTb HapyLLEHUN.

'mcronaronorus

- HEeonyxorieBble r’MCTONATONOrM4YeCckne AaHHble,

- onyxonesble rucronartonornyeckne aaHHble,

- koppenauusi Mexay oOLLMMM U MUKPOCKOMUYECKUE AAHHBIMU

- AeTanbHOoe OnuMcaHne BCEX CBA3AHHbIX C JIEYEHMEM TMCTONATONOINMYECKUX pe3ynbTaToB B TOM YUChe
CTPOrocCTb rpagympoBKu;

- MHopmauumsa o MoboM CpaBHUTENbHOM UCCNEA0BaHUN MA3KOB;

CtaTuctuyeckas o6padboTka pesynbTaToB (NpU HEOGXO0ANMOCTH)

N3yyeHne pe3ynbTaToB BKIHOYAET:

- U3y4eHune BO3IMOXXHOCTU MOAENUPOBAHUS;

- COOTHOLUEHWE 3aBMCMMOCTM [403a-0TBET;

- AaHHbl€ UCTOPUYECKOro0 KOHTpONA,

- paccMmoTpeHue nboi hopmbl BO3AENCTBUS;

- onpegenexnue BMD, NOAEL wnu LOAEL

- 3HA4YMMOCTb ANnA YyenoBeka.

BbiBOABI.
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