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COQEPIARAE

IPUKA3bI 1 TTOCTAHOBJIEHUA

Mpuka3s PenepanbHoit CYyXOb! 10 HaA30py B chepe 3alUUTH NpaB NOTpebUTENEH H
6aaronoayuus yenoseka ot 24.09.2009 Ne 621 «O6 opranu3auuu npueMa U yyerta
YBEAOMJIEHHIT O HaYalle OCYLECTBAEHUA OTAL/IbHLIX BUAOB [IPEANPHHUMATENCKOI 4
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MocraHosneHe TnaBHOro rocynapcTBeHHOro caHuTapHoro spaya Poccuickoi
®enepauny ot 04.08.2009 No 50 «O Mepax 1o peanu3auuu NONHOMOUYMH eZHHOMN
dbenepanbHOI LIEHTPATM30BAHHOIT CHCTEMbI TOCYAaPCTBEHHOTO CAHUTAPHO-3TIHAE-
MIOJIOTHYECKOI'0 HaA30pa B 00J1acT obecrieyeHUusn GUONOrHYECKON N XHMHYECKOIt

GesonacHOCTHY , , , . ., ..
HOPMATHUBHBIE ITPABOBBIE AKTbI
be3onacHocTb paboTht ¢ MUKpoopranumamy 111—1V rpynn naroreHHocTH (onac- 13

HOCTH) W BO3OYAMTENsIMHU Napa3uTapHbix Gonesueit: CT1 1.3.2322—08 |
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Be3onacHocTb paboTsl ¢ MUKpooprauusmamu I111—I1V rpynn narorennoctn (onac-
HOCTH) ¥ BO36yAUTENSIMU Napa3uTapHbiX Gone3Heil. JlononHeHus u uaMeHeHus | K 6.7

CI11.3.2322—08: CI11.3.2518—09
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[urneHnyeckue TpebGOBaHHUA K OpraHM3aliMyu XMMHUYECKOR UMCTKH M3AENUil: 73
CaHITHH 2.2.2506—00 . . . v 4 v i et e s o e o s v s oo o e oo oosoooeeeouns

Mpodunakruka xonepet. OGwme TpeGOBaHNS K SNHAEMHONOIMYECKOMY HaA30py 3a 9 1
xosepoit Ha Tepputopuu Poccuiickoi ®epepaunn: CI 3.1.1.2521—09

METOJINYECKHNE TOKYMEHTBI

TokcuKoNOro-rurueHMYeckas oleHKa Ge30MacHOCTH HAHOMATEPHAJIOB! 117
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1.2. THTUEHA, TOKCUKOJIOT U, CAHUTAPUA

TOKCHUKOJOTO-THTHEeHHYECKas OLeHKa
0e30macHOCTH HaHOMAaTEpHAJIOB

MeToanyecKHe yKazaHUsl
MY 1.2.2520—09




1. Paspaboranut deacpanbHoii cnyx6oii 110 Haazopy B cdepe 3aumThl rpas notpedurencii 1 Gnaromno-
syuns uenopeka (I [ Ouuuienko); I'Y HUU nwranna PAMH (B. A. Tyrenbsn, C. A. XoTHMueHKo,
H. B. 'moumucknii, M. B. AkccHos, E. A. Apuarosa, B. B. becconos, B. M. Bephiikos, M. M. TNannapos,
O. . Tlepenepscs); I'Y HUHM snuuemuonorus u muxpodionorii uM. IouetHoro akaaemuka H. @, Mama-
acu PAMH (A. J1. Tunubypr, b. C. Hapoauuxnii, M. M. Hmapos, [1. }O. JloryHog); MockoBckuM rocy-
aapcTBeHHbiM  yHiBepeHTetom M. M. B, Jlomonocosa (M. II. Kupunuuukos, K. B. Ilaiiran,
A.Il Donapues, A. B. ®codaunos, B. B. BouHosa); PDcicpajibHbIM HAay4YHbIM LEHTPOM [I'HTHEHB!
uMm. @, d. Dpiemana Pocliotpebuansopa (A, H. IMoranos, B. H. Pakurckuit, A. B. Tynakitd, T. B. Oauna,
JI. A. lyucuko, T. K. Taranwok, I'. B. Usinnakosa, JI. I1. Tepewkosa, O. B. Xuraiino, H. C. Benoeaosa,
K. b. Jloxuu, H. K. Hukonaesa, H. IT. I'pomosa, E. B. Capadaniok); Hucturyrom Guoxumun um. A. H. ba-
xa PAH (B. O. INouos, B. B. [{3auties, A. B. Xepaes); OO0 «dinrepnaé» (A. H. Beacunn, I'. B. Kasei-
ny6).

2. PexomcHaoBansl K yTBepAcHHIO KoMiiccueli 10 rocylapcTBEHHOMY CaHMTapHO-IIMICMHOJIONM-
yeckoMy Hopmuposankto npu denepanbHoii ciyxGe 110 Haa3opy B cdepe 3aluuTel IpaB noTtpcouTenei n
Hnaronostyuns yenosexa (npotokoit ot 24 mapta 2009 r. Ne 1).

3. VrsepxucHst Pykosoantenem ®ejcpatboii cityxObi 110 Haa3opy B cdepe 3auwrsi 1pas notpebure-
Jiel 1 6naronosyuns yenoseka, [aBHeIM caunTaprbiM Bpadom Poccuiickoit ®enepaunn I' I Onuwmenxo
05 uions 2009 r.

4. BeeucHs! B geiictsic ¢ 05 mions 2009 r.

5. BBeaenel Bricpsble.
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METOANYEC

KWE JOKYMEHTbI

Copepxanne

1. OBMACTH TIPUMEHEHMS 1.vveeevrereriseessestesenesesiacisieneseasssssassnasssssssssasasasasseas st st sasssas st srsssss e sasmasssenssses
2. HOPMATHRHBIE COBLIKH «vvvevtettniurreentesnsatesssibitssiescete st sas st sses s sas st ssatstae e bstesasssnssrssebassnessensenanes

3. OBLIHE TIOMOMKEHUS «..v.ev.everereonseseaserseserestesesasstesesseeateeseessee st etssnesarereessesessaeneesesseneasasnasareneenasenen

4. 3KCHCpTHblFl aHajliM3 M OUCHKA MNAHHBIX, XapaKTEepHU3YIOUIHX 3asABJIEHHbBIC CBOICTBA

HAHOMATCPHAJIOB ...ttt st ettt ettt st et e it et et eesetr et sarsatatesabortatantanterestasnts

5. ToKCHKOMIOrO-rHrucHU4ECKas oucHka 06€30MacHOCTH HAHOMATEPHAIIOB ......cceeiiiiiniiiniienniienne,

6. Cxema NpoBCACHHA  OKCNCPUMCHTOB 1O  HU3YYCHHIO OOLICTOKCHYECKOTO  ACHCTBHS

HAHOMATEPHATIOB ...iiiniiiiiiniiiiiiiie it et et eerrat i ataacaaese e cuaaestanesa e s aaascanseesassanttesiastscuesenesienosnnns

7. [lpoBeacHHE HMCCNENOBAHUA MO M3Y4EHHIO OTAaNEHHBIX 3(PQPEKTOB AEHCTBHA HaHO-

MATEPHATIOB ..c.eieueiitietinies ittt e b s bbb eat e b e stbeae e b e eb e ke s b8 et e sheen e b s b e s bt s o basaneseeeaesaneseanbanns

8. HMM}'HOHOFH‘{GCKKC HCCIIENOBAHUS M OLEHKA MOTECHLMANBHOM AJINICPréHHOCTH HAHO-
MAaTCpHaAIOB
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YTBEPXIAIO
Pykosonutens ®enepansoii cinyxost
no Hajg3opy B cepe 3auMThl TpaB
noTpebuTCiICH 1 Gnaronoayuns yejaoBeka,
[naBublil roCy1apCTBEHHBIH CaHHTapHBIA Bpay
Poccuiickoi Penepauuu

I'. T. Ounenko
05 urons 2009 r.
Jlata Beenenus: 05 urons 2009 r.

1.2. THTUEHA, TOKCHUKOJIOI'A, CAHUTAPUA

TOoKCHKONOro-rurieHHYecKas oleHKa
0e30MacHOCTH HaAaHOMATECpPHAJIOB

MeTtoanyeckHe yKa3aHHus
MY 1.2.2520—09

1. O6nacrs npuMeHeHus

1.1. HacTosumue MeToaHYecKHe yKa3aHHs YCTaHaBIUBAIOT TPeOOBaHNA K MPOBEACHUIO
TOKCHKOJIOTO-THTHEHHYECKHX HUCCIIENOBAHHHA M0 OLeHKe 6€30MIaCHOCTH HAaHOMATepPHAIIOB.

1.2. TpeGoBaHus, H3NOKEHHBIE B HACTOALIMNX METOAUYECKUX YKA3aHHSX, IPHMEHSIOT-
Cfl IPH OCYLIECTBIICHUU FOCYJapCTBEHHOH perucTpaury NpoAyKUHH, NOJYyYEHHOH ¢ HCHONb-
30BaHUEM HAHOTEXHOJIOTHI MK coepikalileil HAHOMaTepHallbl, BIIEPBEIE pa3pabaTbLIBaeMOi 1
BHEJPSAEMOii /1Sl TIPOMBILIEHHOTO W3rOTOBNICHUA Ha TeppuTopuH Poccuiickoit denepaunn
Ha JTane ee NOAIOTOBKH K MPOU3BOICTBY, a TAKXKE BIEPBble BBO3UMOH M paHee He pean3o-
BbIBaBLIEHCA — 10 €e BBO3a Ha TeppuTopuio Poccuiickoit denepauum.

1.3. Meronnyeckne ykasanus paspaboTaHbl C Uenblo obecnieyeHus €AHHOH, HaydHO
000CHOBaHHOM CHCTCMbI TOKCHKOJIOTO-THTHEHHYECKOMN OUEHKH 6€3011aCHOCTH HAHOMATEPHAIIOB.

1.4. Mertonvyeckue yka3aHus MpeJHa3Ha4YeHb! TS CNIELHAIUCTOB OPTaHOB M OPTraHH-
3anuit egepanbHOi Cayx0bl MO Hax30py B cdepe 3aIUMTHI MpaB noTpeduTenell u 6aarono-
JIy4us 4esIoBeKa, a Tak:kKe MOryT ObITh HCIIONB30BAaHBI HAyYHO-HCC/IEA0BATENBCKMMH OPTaHH-
3allUAMH TMTHEHHYECKOro NpoQuis, MEAULMHCKUMH Yy4yeOHBIMH 3aBEJICHHUSIMH W UHbIMM Op-
raHu3auHsAMH H YUpexX/J1eHHAMH, AKKPEIUTOBAHHLIMH B YCTaHOBJIEHHOM I10PAIKE.

2. HopmaTuBHbl€e CCHIIIKH

2.1. ®exepanbublit 3axkoH Poccuiickoit ®enepaunn ot 30 Mapra 1999 r. Ne 52-®3
«O caHUTapHO-3NMUAEMUOJIOTHYECKOM OJIaronony4uy HaceIeHHsa».

2.2. QepepanbHbiii 3akoH Poccuiickoit deaepaunn ot 2 suBaps 2000r. Ne 29-03
«O kayecTBe ¥ 6€30MaCHOCTH MHULUEBLIX NIPOAYKTOBY.

2.3. deaepanbHelit 3akoH Poccuiickoit ®enepaunu or 27 gekabps 2002r. Ne 184-d3
«O TEXHHYECKOM PEryTUPOBAHUM».

2.4. ®enepanbublit 3akoH Poccuiickoit ®enepaunu ot 10 sHBaps 2002 r. Ne 7-03
«O6 oxpaHe OKpYyXalollel cpeabl».
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METOOQNYECKUE L[OKYMEHTbI

2.5. Mocranosnexue Ipasurenscrea Poccuiickoit @epepaunu ot 21 nexabpa 2000 .
Ne 987 «O rocynapcTBeHHOM Haf3ope M KOHTpOJe B 061acTH obecrieueHus KadyecTBa u 6e30-
MTACHOCTH MHLIEBBIX MPOTYKTOBY.

2.6. ITocranoBnenue IlpaButenscrea Poccuiickoii denepaunn ot 21 gexabps 2000 r.
Ne 988 «O rocynapCTBEHHOM perHcTpalniy HOBBIX MHIIEBLIX NPOAYKTOB, MAaTEPHANIOB U H3-
JEUi».

2.7. Tlocranopnenue IlpasutenscrBa Poccuiickoit ®enepauvu ot 18 mas 2002 r.
Ne 320 «O noanucanuu Poccuiickoit ®enepauneii CTOKrONBMCKOH KOHBEHIMH O CTOMKMX
OpraHHYECKHX 3arpA3HHUTEIAXN.

2.8. IocranoBnenne I'MaBHOTO rocyJapcTBEHHOrO CaHWTapHOro Bpaya Poccuitckoif
®enepaunnt ot 23 uronsa 2007 r. Ne 54 «O Han3ope 3a npoayKuUHEH, OJTY4EHHON C HCITOJIB30-
BaHMEM HAHOTEXHOJIOTHIi H COAepKalllell HAHOMAaTEPHAIBI».,

2.9. NocraHoBnenue [TaBHOro rocyaapcTBEHHOrO CaHHMTapHOro Bpaua Poccuiickoit
®enepaunu ot 31 oxTadpa 2007 r. Ne 79 «O6 yreepxkaeHun KoHuenumy TOKCHKOIOTHYECKUX
MCCIIEIOBAHMH, METOIOJIOTHH OLIEHKH PHCKa, METOJOB MAEHTH(HHKAUWHE U KOJIMYECTBEHHOTO
onpeJe/eHUsI HAaHOMAaTEPHAIOBY,

2.10. Ilpukas MuuucrepcrBa 3apaBooxpaHenuss CCCP ot 12 aBrycra 1977 r. Ne 755
«O Mepax To AankHeinieMy COBEpIIEHCTBOBAHHMIO OPTaHH3aLMOHHBIX (opM paboOTHI ¢ HC-
NONb30BaHHEM DKCIIEPUMEHTANBHBIX JKHBOTHBIX .

2.11. Tlpnka3 MuHHCcTEpCTBa 3ApaBoOXpaHeHus Poccuiickoii ®enepauun ot 19 uions
2003 r. Ne 267 «O6 ytBepxneHun [IpaBun naGopaTopHOil mpakTHKH» (3aperMCTPHPOBAH
MuHioctoM Poccuu 25 urons 2003 r. Ne 4809).

2.12. Tlpuka3s ®enepansHoit cnyx0sl Mo Haazopy B cdepe 3amMTHI NpaB norpedure-
neit u Gnarononyyus denoseka oT 19 urong 2007 r. Ne 224 «O caHMTapHO-IMUAEMHONIOTH-
4EeCKHX JKCIepTH3aX, 00CIen0BaHMAX, HCCICAOBAHUAX, UCTILITAHUAX U TOKCHKOJIOTHYECKHX,

TMCUEHMYECKHX W MHBIX BHIAX OLEHOK» (3apeructpupoBaH Muniocrom Poccnu 20 mrons
2007 r. Ne 9866).

3. O6uine NnoJ10KeHus

3.1. TlpoBeneHHe HACTOALIMX HCCIENOBAHMI onpenesercs MpaBWiaMd HalJleKallen
1a60paTOPHOI MPAKTHKH.

3.2. TpeGoBaHHs K MCCIEAYEMBIM HAHOMATEpHAJIAM.

3.2.1. KoMnjekT JOKYMEHTOB Ha MCCIENyeMblii HAHOMAaTepuall NPEACTABNAETCA 3a-
Ka3YHKOM B COOTBETCTBHH C M. 4.1 HACTOAMX METOAMUECKUX YKa3aHHii ¢ 0603HauYeHHEM YC-
JIOBHI M CPOKOB XPaHEHHMS, JAHHBIX IO CTAOHIBHOCTH, HH(pOpMaLKK o Mepax No obecmede-
HUIO Ge30macHOCTH paboThl C HCCIEAYEMBIM HAHOMATEPHAIOM, PACTBOPHTEINEH M MPOLEAYpPh
PAcTBOPEHHS MM JUCTIEPTHPOBAaHHS.

3.2.2. Hanomarepuansl Jy18 NpOBEJEHHSA TOKCHKOJIOrO-IMIHEHHYECKHX MCCIIEIOBaHHIA
NIPEACTABIIAIOTCA 3aKA3UHKOM.

3.2.3. Hccnenyemblit HaHOMaTepHal JOJDKEH ObITh yIAaKOBaH A1 3aILMTHI IPH TPaHC-
NIOPTUPOBAHHH OT 3arpsi3HEHUA UITH MOPYH.

3.2.4. Meroa obHapyxeHus, HICHTHOHUKALMH M KOMHYECTBEHHOrO ONpEENEHUs Ha-
HOMATEPHAJIOB, MMO3BOJAIOIINA OTIHYHTL MX OT aHAJIOTHYHBIX BEILUECTB B TPaJULIMOHHOMN
(dopMe, MpeacTaBAsAETCS U3TOTOBUTENEM.

3.2.5. XpaHeHHe HccneayeMbIX 00pa3lioB HAHOMATEPHAIOB OCYLIECTBIIAETCH OTHENb-
HO OT BEIIECTB, PEAKTUBOB, NIPENaPaTOB CPABHEHUSA B COOTBETCTBHH C PEKOMEHAALUAMH 3a-
Ka34HMKa, ¢ COOMIOJICHHEM YCIIOBHH XpPAHEHHS, YKa3aHHBIX M3rOTOBHTENIEM HAa BECh IEPHO.
CpOKa TOIHOCTH.
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METOQUYECKWE LOKYMEHTbI

3.2.6. XpaHeHHE U UCTIONB30BAHHE HCCIIEAYEMBIX HAHOMATEPHAIIOB OCYIIECTBIIACTCA B
COOTBETCTBHH C YTBEP)KAEHHBIM IIPOTOKONIOM HCCIIEJOBAHUA.

3.3. TpeGoBaHus K J1aBOPATOPHBIM KHUBOTHLIM H YXOy 32 HUMH.

3.3.1. Bce TokcHKONOrHYECKHE HCCIENAOBAHHSA NPOBOAATCA TOJBKO Ha 3OPOBBIX XKH-
BOTHBIX, IPOLUEAIINX KAPAHTHH,

3.3.2. Bce npolieaypbl, CBA3AHHBIE C YXOIOM 33 1aBOpPaTOPHBLIMU )KHBOTHBIMHU, MOJ-
POOHO OMMCHIBAIOTCH B CTAH/IAPTHBIX ONEPALHOHHBIX NMpolieAypax B I1. 3.9 HaCTOALIMX METO-
JHMYECKHX YKa3aHHUH.

3.3.3. IlocTynarouumx KUBOTHBIX HEOOXOIHMMO M30JMPOBATh Ul OLEHKH COCTOSHUSA
310poBbA. MICTOUHMKM HX MOCTYNIIEHHUA, YCAOBHA H /laTa NOCTYIIEHUA JO/DKHBI ObITh AOKY-
MeHTabHO odopMIleHbl. Bee MeponpHATHS, TPUHMMaEMbie B C1yYae yXYIALIEHHS COCTOSAHHS
3710pOBbSI XKUBOTHBIX W MX rHOENH, HE CBA3AHHOH C NPOBEACHHEM HCCIENOBAaHHA, OCYILECTB-
JSII0TCS. B COOTBETCTBHH C YTBEPKACHHBIM MPOTOKONOM HCCIEAOBAHHA H AOJDKHBI OBITH N0~
KYMEHTHPOBAHBI.

3.3.4. /Ina obecneueHHss MHAMBHAYaJbHOTO HaOMOAEHHS B npollecce BHIMTOJIHEHUA
HCCIEeIOBAaHUA XKHUBOTHbBIE NOJDKHBI OBITH HACHTHPUUMPOBAHBI MyTEM HX MapkUpoBKU. Bcee
KIIETKH, BOJIbEPbI, KOHTEHEPBI, PEAHA3HAYEHHbIE Ul COAEPHKAHUA XKHMBOTHBIX, TAKXKE MOJ-
nexar MapkHpoBKe. JKUBOTHEBIE, TIpefiHa3HAYEHHbIE IS HCCAECAOBAHUS Pa3lUYHBIX HaHOMA-
TEpHAJIOB, H30JIUPYIOTCA APYT OT ApYyra.

3.3.5. Mecra cozmepskaHus )KHBOTHBIX H NIPOM3BOACTBEHHBIE NOMEILEHHS MOABEPraloTCs
TIEPHOIMMECKOR caHHTapHOit 00paboTKe, 3a UCKIIOUEHHEM YKA3aHHBIX B YTBEPHACHHOM MpO-
TOKOJIE UCCIIEAOBAHMSA CPEACTB, CIOCOOHBIX 0Ka3aTh BIUAHHE HA PE3YIbTAThI HCCIIENOBAHHS.

3.4. TpeboBaHHA K NMOMEIIEHHAM, KOPMaM U MHBEHTAPIO HOJDKHBI COOTBETCTBOBATh
HpaBuaM 1aGOpaTOpHOH NpaKTHKH.

3.4.1. IloMemeHus, NpeaHa3HAYEHHBIE JUIA MPOBEIEHUS TOKCHKOJIOrO-THTHEHHYECKUX
HcceoBaHKI HaHOMAaTepPHAJIOB, AOJKHBI pacrnonaraThcs TakHM o0pa3oM, yToObl obecrie-
YUTh BO3MOXHOCTb BbINOJHEHNS MPOBOAMMBIX MCCIENOBaHMI B MOXHOM OObEME B COOTBET-
CTBHUU C YTBEPXKIECHHBIM IIPOTOKOJIOM HCCIIENOBAHUS.

3.4.2. Tlomelenus A4 JaGOpaTOPHBIX KUBOTHBIX AOJDKHBI:

* obecneunBaTh H30ALUIO (KAPAHTHH) MOCTYMAIOLHX KHBOTHBIX, OOJIbHBIX XKHBOT-
HBIX M XXMBOTHBIX, TOJI03PEBAEMBIX B HOCHTENBCTBE HH(EKLMI;

* [03BONIATH OCYILECTBIATh Pa3fCNbHOE COAEPKaHHE Pa3NHYHBIX BHIOB JKMBOTHBIX U
JKHMBOTHBIX O{HOTO BHJI3, ABJLIOIIMXCH OOBEKTOM HCCIEAOBAHUA Pa3/IMUHBIX HAHOMATCPHAIIOB;

* COOTBETCTBOBATb CAHUTAPHO-3MHAEMHONOIHYECKHM H BETCPUHAPHBIM TPEOOBaHUAM.

3.4.3. Kopma, o6opynoBaHHe M MHBEHTaph U1 YXOAa 3a XXHBOTHBIMM HEOOXOAMMO
XPaHHTh B MOMEIEHUAX, H30JIMPOBAHHbIX OT MECT coliepkaHus KHUBOTHEIX. [ToMeleHus ns
IPOBEICHUA HCCICAOBAHHH HAHOMATEPHAJIOB, B T. Y. 1l paGoThl ¢ ONACHBIMH [UIA 3A0POBbS
W JKM3HH YesioBeKa oObEeKTaMH HMCCIENOBAHHA, AOMKHbI COOTBETCTBOBAaTh YCTAHOBJIEHHBIM
CaHHTapHO-3MHAEMHONIOTHYECKHM TPEeOOBaHHAM.

3.4.4. Kopma 1 BOAA UTA XKHBOTHBIX JOJDKHBI 00eCneqUBaTh MHUILUEBBIE NMOTPeOHOCTH B
COOTBETCTBHH C YTBEpP)KAEHHBIM TIPOTOKOJIOM HCCIIE0BaHHA, GbITh CBOOOAHBIMH OT MAaTOrEHHBIX
MHKPOOPraHM3MOB H BPEIHbIX NIPHUMeceH U He JOJDKHBI BIUATH HA PE3y/bTaThl HCCIIEJOBAHHU.

3.5. TpeboBauus K HCIONB3YeMOMY 060pYNOBaHHIO.

3.5.1. Opranu3auuy, NMpPOBOHAILHE TOKCHKONOTrO-rHIMEHHYECKHE HWCCIIENOBAHHMS Ha-
HOMAaTepHaNoB, JOIKHbBI ObITh OCHALLEHBI HEOOXONUMBIM 0GOPYAOBAHHEM, NPOLIEAIIUM MET-
PONOruYeckuit KOHTPOJb K KaNHOPOBKY B YCTAHOB/IEHHOM IOpAZAKE.

3.5.2. Oxcrutyatauus oO6OpyJOBaHWA NPOBOAMTCA B COOTBETCTBHH € TEXHHUECKHM
MacrnopToM H HHCTPYKUHEH MO NpUMeHeHHIo. Pe3ynbTaTel npoBeeHUs KaTHOPOBKH M TEKy-
LIero peMoHTa 060pyoBaHHA (GHKCHPYIOTCA B CHEUHANEHOM KYpHasle, ROCTYITHOM B Jio6oe

122



BpeMsl COTPYAHMKAaM, 3KCIUTyaTHPYIOIIMM obopy/ioBaHHe WIH obecreynBaloiiM ero odcny-
*KHBaHHE.

3.6. [InaHupoBaHHe U NMPOBEINCHHE HCCIEIOBaHHIA.

3.6.1. TOKCHMKONOTrO-rHrHEHHIECKHE HCCIIEIOBAaHUA HAHOMATEPHaNIOB MPOBOAATCA IO
YTBEPIKAEHHOMY IUIaHY C BEJICHHEM MPOTOKOJIA H COCTABJIEHHEM OTYETa, B KOTOPBIH 3aHOCAT-
Csl BCe pe3yJIbTaThl HCC/IeX0OBaHHIA.

3.6.2. TOKCHKONIOrH4eCKHEe MCCIEHOBAHNA HAHOMATEPHATIOB HA XKMBOTHLIX MPOBOJAATCSA B
COOTBETCTBMH C YCTaHOBJICHHbIMH mpasuinamu. HcnonuureneM nomkeH OwITh obecreueH
KOHTPOJIb 33 COOJIIONEHUEM MNpPABOBBIX M 3THYECKHX HOPM HCMONb30BaHHS 11a0OpaTOPHBIX
KUBOTHBIX MPH NPOBEJICHHH HUCCJIEIOBAHHHA HAHOMATEPHAJIOB B COOTBETCTBHM C yTBEPIKACH-
HBIM NPOTOKOJIOM.

3.6.3. TOKCHKOJIOrO-rHrHEHHYECKHE HMCCIIEIOBAHHA MO OLIEHKe 0e30MacHOCTH HaHo-
MaTepHaIoB MPOBOAATCA B COOTBETCTBHH € YTBEpX/IECHHBIM MpoTokoynoM. [IpoTtokon mccne-
JIOBaHUA YTBEPXKAACTCHA PYKOBOAHTENIEM OpraHH3alMH, NPOBOASALLEH HCCIEAOBAaHHUA, H BKIIIO-
yaer: uelb M 33Aa4H MCCIIeIOBaHHs, HMEIOIHECS CBEACHUA 00 HCCIelyeMOM HaHOMaTepHale
(¢pu3uyeckue, xumMudeckue, OHONOrHYECKHE, TOKCHKOIOTHYECKHE CBOWCTBA), YCIOBHSA Xpa-
HEHHS M HCIOJIB30BAHUA HMCCNEJyeMbIX HAHOMAaTEpHANIOB, CBEAECHHA O KOHTPOJNBLHOM Mare-
pHase TpagULHOHHOM CTeNeHH AUCTIEPCHOCTH (€C/IH TAKOBOH HMEETCA), CXEMY HCCIeNOBaHMA
¥ obocHoBaHHe H30paHHON CXEeMbl UCCIENOBAHHA, METOJBI UCCIIENOBAHMA, CIOCOOBI H MYTH
BBEJIEHUS MCCIIENYEMOro W KOHTPOJbHOro oOpa3loB, KpUTEPHH OLEHKH 0€30MacHOCTH HC-
CIIeAyeMOr0 HaHOMAaTepHasia, Pe3yJIbTaThl HCCIEeOBaHMid, CTaTUCTHYECKYI0 00paboTKy pe-
3yJIbTaTOB HCC/EIOBAHNUA, 3aKIIO4YEHHE, CITHCOK HCMONb3YEMOH THTEPaTyphI.

BHOCHMBbIE B TIPOTOKOJI HCCACHOBAHHA H3MEHECHMS YTBEPXKIAIOTCA PYKOBOIUTENIEM
MCCNIEAOBaHUs, a OTKJIOHEHUS OT NPOTOKONa (He3annaHWpPOBAHHBIC COOBITHA, HENpeABUACH-
Hbi€ OOCTOATENBCTBA M T. [I.) 3alKUCBIBAIOTCS, NIPOHYMEPOBBIBAIOTCA, NOAMHCHIBAIOTCA PYKO-
BOJIMTEJNIEM HCCIIEJ0BAHUSA, JATHPYIOTCS B MPHJIOKEHUH C YKa3aHHEM NMPHYHH.

3.7. TpeGoBaHus K 0pOpPMIIEHHIO OTYETA.

3.7.1. llo OKOHYaHWH MPOBENEHHBIX TOKCHKOJIOTO-THTHEHUYECKHX HCCIECNOBaHHI
oopMIIAETCS OTYET, B KOTOPOM JOJDKHBI ObITh MpEACTaBICHBI; Ha3BaHHE, aJ|peC OpraHu3a-
UHU-UCTIONHUTENS, AaThl Hayala ¥ 3aBEPIUCHHS MCCIICNOBAaHHH, LieJb U 3aJa4d HCCIEROBa-
HUs; OMHCAHHE UCCIIEAYEMOro HaHOMATepuana, BKIKOYas UMEIOUIHECS CBeAeHHA o (u3uye-
CKMX, XUMHUYECKHX, OHOJIOrHYECKHX, TOKCUKOJIOTHUECKHX CBOMCTBAX; BH/, BO3pACT, KOJIHYe-
CTBO >KHBOTHBIX B KaXIOH rpYTIIE, MO, I0Ka3aTeNH MAcChl Tejla, HCTOYHHK MUTAHUS; PEXKHM
J03MpoBaHus, GopMa, KpaTHOCTH M MYTh BBEJAEHHUS HCCIEJyeMOro HaHOMarepuana; cxema
NPOBEAECHUA HCCIE/IOBAHUA HAHOMATEpHasa; OIIMCAaHHE METOJOB CTaTHCTHUYECKOH 06paboTku
pPE3YNbTATOB, PE3YJIbTAThl HCCACAOBAHMS, IPEACTaBICHHbBIE B BHIE 00001aOMKX TaOIHII,
PHCYHKOB ¢ COOTBETCTBYIOLIEH CTATUCTHYECKOW 00paboTKOM, H KOMMEHTapUEB K HUM, 00Cy-
KIEHHE PE3YNIBTATOB, BBIBOABI, CITHCOK HCIONb30BAHHOH JINTEPATYPHI.

3.7.2. Oruer o pe3ynbraTax MPOBEIEHHOIO UCCIEJOBAHUSA COCTABIAETCS OTBETCTBEH-
HBIM MCIOJIHUTENIEM, YTBEPKIAETCS PYKOBOAUTENEM OPraHH3allUHd M CKpeIUIseTcs MevaThio
OpraHu3alHH.

3.8. Cucrema obecrieueHHs KayecTBa TOKCHKOJIOMO-THIHEHHYECKUX HCCIEN0BAHU 110
olieHKe 6e30MacHOCTH HAHOMATEepPHAJIOB.

3.8.1. KoHTpOJIb 32 Ka4ECTBOM IIPOBEJCHUS TOKCHKOJIOrO-TMIMEHHYECKHUX HCCIIeIoBa-
HUIt HAHOMATEPHAJIOB BK/IIOYAET B ce04 oopmiieHHe nepevHs HCCIEeJOBaHUM, IPOBOIUMBIX B
OpraHU3alliy, C YKa3aHHEM AN KaKJIOro HUCCJIeOBaHUSA PYKOBOJHMTENS U 3aKa3yHKa, Ha3Ba-
HUSA MCCIIEYeMOro HaHOMAaTepHalia, JaThl Hauaja M COCTOAHHSA KaXAOro HCCIENOBAHHMA Ha
TEKYIWIMH MOMEHT BPEMEHH, OLIEHKY [IPOTOKOJNIOB U METOJOB HCC/IEAOBAaHHA HAa COOTBETCTBHE
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NpaBu/iaM J1abopaTOpHON NPAKTHKH, MOHUTOPHHT TeKYIMX WCCICAOBaHUM, OTYET O IPOBe-
JIeHHbIX NMPOBEPKAaX H PEKOMEHAALMH 10 YCTPAHEHHIO HEJOCTATKOB.

3.8.2. s ocyuiecTBIeHUs KOHTPOJISL KayecTBa PYKOBOJACTBO OPTraHW3allH, MPOBO-
JALIEH TOKCUKOJIOTO-THTHEHHYECKHE HCCIIEJOBAHHUA T10 OLEHKe 6e30MacHOCTH HaHOMaTepHa-
JIOB, HA3HAYAET B COOTBETCTBHM C MpaBWJIaMU Hajnexauledl 1abopaTopHOH NPAKTHKH OTBET-
CTBEHHbIX JMLl 32 MOHHTOPHUHT HCCAEIOBaHUS M3 YMC/IA COTPYAHHKOB, HE YYACTBYIOUIMX B
HCCIEI0BaHUH.

3.9. CtaHmapTHble ONMepaudOHHBIE TPOLECTYPHI.

3.9.1. CrannaprHble OnepallHOHHBIE TIPOLENYPHl pa3pabaTBIBAIOTCA OpraHH3allHeH,
NpOBOJIALLEH HcClleloBaHUS HAHOMATEpHATIOB, Ha BCE MPOU3BOICTBEHHBIE OMEpPALUH, B T. 4.
NOCTYTUIEHHE, HIEHTH(UKALHIO, MapKUpoBKy, 06paboTky, orbop npob, HCMONB3OBaHHE K
XpaHEHHE HCCIelyeMbIX BEIIECTB; 00CIyKHBaHHE H KaTHOPOBKY H3MEpHTENbHBIX MPHOOPOB
U obopynoBaHus ISt KOHTPOJIS OKPYXaloLUeH cpeibl; IPUIOTOBICHHE PEaKTHBOB, KOPMOB;
BeJleHHE 3anuceii, OTYETOB M UX XpaHEeHHe; 00CTyKuBaHHE IOMEILIEHHI; TPH He06XOAMMOCTH
obe3BpeXMBaHHE WIH YTHIH3aLHMIO HAHOMaTEPHAIIOB; OCYILECTBIIEHHE MPOrpaMMEl 1o obec-
NeYeHHI0 KayecTBa, H YTBEPXKAAIOTCS PYKOBOIUTENEM OpPTaHH3aLHH.

3.9.2. Cobmonenye cTaHOAPTHBIX OMEPALMOHHBIX MPOUEAYP OCYLIECTBIAETCA B LENAX
obecneveHus Ka4ecTBa, JOCTOBEPHOCTH H BOCHIPOU3BOJUMOCTH PE3Y/ILTATOB UCC/ICAOBAHHS.

3.9.3. OTKIIOHEHHS OT CTAHAAPTHBIX ONEPALMOHHBIX NPOLEAYP LOJIKHBI ObITh JOKY-
MEHTAIbHO 0GOPMIIEHBI U COTJIaCOBAHBI C PYKOBOAUTENIEM HCCIIEOBAHUS.

3.9.4. Opranu3auus, NpoBoJAIIas HCCIEN0BaHHE HAHOMATEPHAIOB, NOJIKHA:

* MMeTh YTBEPK/ICHHBIH MOPAAOK NPHEMa H y4eTa IOCTYNIEHHS HAHOMATEPHAJIOB;

* TPOBOJMTH y4eT HAHOMATEPHATIOB IIPH MOCTYIIEHHUH, PAaCXOIOBaHHH, BO3BpATE 3a-
Ka34MKY WJIH UX YTHJIH3ALHH;

* TNPHHKEMATh MEPHI O 0OeCNedeHHIO HICHTH(PHKALINM HCCAERyeMbIX BelecTB (yKa-
3aHHe Ha YNaKoBKe Ha3BaHMA, XMMHUecKoil hopMyIsl, HOMEpa CepHH, AaThl BLINYCKa, YCIO-
BHH XpaHEeHHUS U CPOKOB I'OHOCTH) H UX CTaOMIBHOCTH HA NPOTAKEHHH BCETO HCCIIENOBAHHA.

3.10. Mepbl KOHOHUIEHUHATBHOCTH.

3.10.1. CoTpyaHHKH, TIPUHHMAIOIIME Y4aCTHE B TNPOBEJEHHHM TOKCHKOJIOrO-rHTHEHH-
4eCKUX MCCNIeOBaHMil HaHOMaTepHanoB, 00s3aHbl coOMOAaTh KOHPHACHUHANLHOCTE B OT-
HOLUEHHH JI0OBIX JaHHBIX, NOTYYEHHBIX B X0J/le HCCIAEQOBAaHHs, B COOTBETCTBHH C 3aKOHOMA-
TenbcTBOM Poccufickoit denepauuy.

3.10.2. Opranusauus, NpoBoAsLIAs HCCIel0BAHHA HAHOMAaTEepPHAIIOB, A0KHa obecre-
4YUTh KOH(QMAECHUHANBHOCTh PE3YyJbTaTOB HMCCIICNOBAHUI B paMKax IPHHATLIX €0 00s3a-
TENbLCTB ¥ B COOTBETCTBHH C 3aKOHOAaTeNbCTBOM Poccuiickoit denepaunu.

4. JKcnepTHLIA aHAIN3 U OLIEHKA IaHHBIX,
XapaKTepHu3yIIHX 3aAB/IeHHbIe CBOCTBA HAHOMATEPHA/IOB

4.1. O0was XxapaKTepHCTHKAa HAHOMATEpHAIOB BKIIOYaeT aHaIW3 UHGOpMaLuH, npel-
CTaBJIEHHOM 3asBUTENEM:

* o6nacTb NPUMEHEHUA U PEKOMEHIYeMbIEC YPOBHY BHECEHHS

* TOProBO€, XMMHYECKOE HAaMMEHOBaHHE HaHOMaTepHala,

* TOYHOE Ha3BaHHE, afpec, PEKBU3UTHI H3rOTOBHTENS;

*  METO[ NOJY4EHHS;

* cocTaB HaHOMaTepuana (Ha3BaHHE U ¢opMyna(bl) BeICCTBA MJIH BEILECTB, BXOIA-
LIMX B €r0 COCTaB, €ro (MX) MoJieKyApHas Macca);

* CBelleHHs 00 UIEHTHYHOCTH MpEACTaBNeHHOro o6pa3sua BeIyCKaeMOii MPOTYKLIMH;

* HOPMAaTHBHO-TEXHHYEeCKas JOKYMEHTALMs Ha OTEYECTBEHHYIO NMPOAYKLHIO, BKIIO-
4as BCE€ KOHCTPYKIIHOHHBIC 3JIEMCHTRI,
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* NPOTOKONBI OTAENBHBIX PAa3/JeNoB TOKCHKOIOTO-THIMEHHYECKHX WCIBITAHHH Ha
6e30MacHOCTh MPONYKUHH (€C/H TAKOBBIE HMEIOTCS ), BBIMOJHEHHBIX B aKKPEJUTOBaHHBIX Ja-
6opaTopusx;

* cneunduyeckHii METO ONpeieNieHus HAHOMATEPHUAJIOB B IPOAYKIHH;

* noapoOHas peuenTypa KOMIO3HUMH AJI8 OL€HKH MHOTOKOMIIOHEHTHBIX MaTepHa-
JIOB, €CIIM HAHOMATEPHAJ HAXOAUTCA B PACTBOPUTEIIE HIIM Ha HOCHTEIIE;

* PEKBH3HTBEl HMNOPTHOH NMPOAYKLHH JIOHOJHUTEILHO JOJDKHBI CONEPXaTh: CepTH-
¢uKate! GUpMBI-IPOH3BOANTENS 0 GE30MaCHOCTH MPOLYKLHH, IIPOTOKOJBI HCIIBITAHUH B aK-
KPEOHTOBAHHBIX TabopaTOpHAX (LleHTpax) 3apyOeKHbIX CTPaH;

* (uzKyecKHe XapaKTEPHCTHKH HaHOMAaTepHaoB (pa3Mep W paclipefieNieHHe 1o pas-
Mepy 4yacTul, HopMa YacTHIL, MIIOHIa b NOBEPXHOCTH, NOPHCTOCTh, arperaTHOe COCTOAHHUE);

*  (pU3MKO-XHMHYECKHE XaPAaKTEPHCTHKH HAaHOMATEpHAIOB (PaCTBOPUMOCTH B BOJE M
6HONOTHYECKHX XKHAKOCTAX, 3apsAfl YacTHl, KPUCTAJULIMYECKas CTPYKTypa, afcopOLHOHHAL
€MKOCTB, YCTOHYMBOCTb K arperauuy, rufipoGoGHOCT, a/ire3usi HAHOYACTHI K NIOBEPXHOCTH,
XUMHYECKas aKTUBHOCTh (B T.d. COCOOGHOCTb T€HEPHPOBAaTh CBOOOMHBIE paJMKalbl), CIIO-
coOHOCTh K OMOECTPYKIIHH;

* MonekynspHo-6Honoruueckue xapaktepuctuku (B3anmoneiicteue ¢ JJTHK, PHK,
KJICTOYHBIMM MeMOpaHamu, GesTkaMHn);

* LHUTOJOTHYECKUE XaPAKTEPHCTHKH (UMTOTOKCHYHOCTH, CIOCOOHOCTB K HaKoIle-
HMIO B KJIETKaX, BITHSAHUE HAa IPOTEOMHBIH 1 MeTab0oJIOMHEIH NPOQHIE);

* TOKCHKOJIOTHYECKHE XapaKTEpPHUCTHKM (TIOTEHUHAIbHbIE NMYTH NMPOHUKHOBEHHA B
OpraHu3M, 0CcTpas TOKCHYHOCTB, MOAOCTPas TOKCHYHOCTh, XPOHHUECKAss TOKCHYHOCTD, KyMy-
JSATHBHOE JIeHCTBHE, MECTHOpa3Jpaxawllee JeicTrHe, oTAaneHHble 3¢ ¢exTh (MyTareH-
HOCTb, SMOPHOTOKCHYHOCTD, TEPATOT€HHOCTh, KAHIEPOT€HHOCTh), HUMMYHOTOKCHYHOCTS, all-
JIepPreHHOCTh, HAKOIUIEHHE B OpraHax H TKaHAX, MPOHHLAEMOCTh GaphepoB OpraHH3Ma Jis
TOKCHKAHTOB, IPOHNKHOBEHHE Uepe3 Oapbepbl OpraHn3Ma);

* pa3pellieHHe YTIOIHOMOYEHHBIX OPraHOB CTPaHBI-U3rOTOBUTEINS Ha MCIOJIL30BaHHE
HAaHOMAaTEPHAJIOB B CTpPaHaX-UMIIOPTEPaAX.

Bce naHHbIE NOJDKHBI OBITH MPEACTAaB/ICHBl HA PYCCKOM S3BIKE, a CBEACHUA O XHMHYE-
CKOM COCTaBE MaTepHalla — B COOTBETCTBHH C CHCTeMaTH4YecKoil HomeHkuatypoit IUPAC.

4.2. AHanu3 pe3yNbTaTOB OLEHKH G€30MaCHOCTH HAaHOMATEPHAIOB MPOBOAMTCSA Ha OC-
HOBaHHHM NaHHBIX PaHee NMPOBEICHHBIX MCCIENOBAHUHA (€ECITH TaKHe MCCIENOBaHUA MPOBOAH-
JINCh) U JINTEPATYPHBIX NAHHBIX, NPEACTaBICHHBIX 3aABHTEIIEM.

4.3. IlpensaputenpHas OUEHKA CTENEHH MOTEHHHAIBLHON OMACHOCTH HAHOMATEPHAJIOB
NPOBOAHTCS B 3aBUCHMOCTH OT KJIACCA UX ONMAcHOCTH.

4.4. O6beM NPOBOAUMBIX HCCIICAOBAaHHI HAHOMAaTEPHAJIOB ONMpEEIACTCSA B 3aBHCHMO-
CTH OT CTENEHH HX NOTEHUHATLHON OMAaCHOCTH.

5. TokCHKOJI0r0-rHrHeHHYecKas OleHKAa
0e30nacHOCTH HAHOMATEPHAJIOB

5.1. TlepedeHb 1 06BEM TOKCHKOJIOTO-I'HTHEHHYECKHX HCCIEROBAaHHI ONpEAENAOTCA
OKCTIEPTHBIMH (Y4EHBIMH) COBETAMH COOTBETCTBYIOLIMX AKKPEAHTOBAHHBIX MCHLITATEIBHBIX
ueHTpoB Poccuiickoit ®enepauny Ha OCHOBaHHH aHAIN3a MPENCTABICHHBIX MATEPHAIOB H
OLIEHKH CTEIeHH NMOTEHIHAIbHON ONIaCHOCTH HAHOMATEPHAJIOB.

5.2. TUTHEHHYECKHE HCCAENOBaHHS HAaHOMATEPHAIOB BKITIOYAIOT ONpEJCICHHE MOoKa-
3aTeseit kadecTBa U 6€30MacHOCTH:

* COIEPXaHHME OCHOBHOTO BEIIECTRA,

* coJiepXaHHe NpUMECEH;

* COZEp)KaHHE PACTBOPHUTENIEH HITH HOCHTENEH (€CIH OHH HCTOB30BATHCE ),
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* TIpH HEOOXOIUMOCTH COJAEPKAHHE TOKCHYHBIX 3JIEMEHTOB, IECTHIUAOB, PaJHOHYK-
JIMJI0B, MHKPOOMOJIOTHYECKHE H JIPYTHE MOKa3aTel .

5.3. TOKCHKOJIOTUYECKUE HCCHEN0BAHUS HAHOMATEPHANIOB MPOBOIATCH B KCIIEPHMEHTE
Ha 370pOBbIX MOJOBO3PENbIX )XHBOTHBIX, MPOWEALINX KapaHTHH B TeUeHHE HE MeHee 10 qHeii.

5.4. TOKCHKONIOTHYECKHE UCCIIEIOBAHHS MOXHO MPOBOAUTDH KaK Ha JIHHEHHEIX (KPBICHI
nuunit Wistar, Sprague-Dawley u np.; meuun aunnit CBA, C57B1/6 u ap.), Tak n HeMMHEH-
HBIX JKUBOTHBIX. B cilydae Mcronb30BaHHs JIHHEHHBIX XKHMBOTHBIX HEOOXOQMMO yKa3aTh JIH-
HUI10 )KHBOTHBIX.

5.5. KonuuecTBo )XHBOTHBIX B IPYIIIE 3aBUCHT OT Lejeil HCCNEN0BAHUA, HO HE JIOJDK-
Ho 65ITh MeHee 10 ocobeit B rpymrie.

5.6. Pa3bpoc mo MCXomHOH Macce Tejla JKMBOTHBIX B TpyMNe HE AO/DKEH MpPeBb-
ware + 10 %.

5.7. B TeyeHHe BCEro IKCNEPUMEHTA JKUBOTHbIE NOKHBI HMETh CBOOOIHBIN AOCTYH K
KOpMY H IIHTHEBOH BOJIE.

5.8. Ina yHudHKanuu UccnefOBaHUH KMBOTHBIE HA MPOTKEHHH BCETO HKCMEPHMEH-
Ta II0Jy4aloT MONYCHMHTETHYECKHil pauHoH. [IponykToBblii HaGop palHOHa MpeacTaBieH B
Tabnumax 1—4.

Tabnuua 1
CocTaB NoJyCHHTETHYECKOr0 pallHOHA
KOMIIOHCHTI Macca uHrpeaueHTos
(r 1a 100 r guerst)

Kaseun 20,0
Kpaxman maucoBslit 63,5
Macno pactutenbHoe (OACOMIHEYHOE) 5,0
Jlapn 5,0
ConeBas cMech 3,5
Cyxas cMech BOJIOPACTBOPHMbBIX BUTAMHHOB 0,9
CMcch J)KHPOPaCTBOPUMBIX BUTAMMHOB 0.1
(MacnsaHbli pacTBOp) ’

MukpokpucTanIycckas HeJuTio03a 2,0

Tabnuvua 2
CMech xKHPOPACTBOPUMBIX BHTAMHHOB
ButaMuHbl O6bem (M Ha 100 ma cMecH)
Buramun E (tokodepon 50 mr/mn) 10
Buramun A (petuson 100 000 u.e./mi) 1.4
Buramuu D (aproxansundepon 50 000 u.c./mn) 1,4
Poi6uii xup 87,2

126




METOOQNWYECKUE OOKYMEHTbI

Tabnuua 3
CMech BO/IOPaCTBOPHMBIX BATAMMHOB
Butamuunl Copnepxanue (Mr Ha 100 r cMecH)
TuaMHH THAPOXTOPHA 500
PuGodnaBuu 500
IMupHaOKCHH rHAPOXJIOPHA, 500
Hukotunamun 2000
Kanpuus nanrorenar 2000
QPosmcBas KHCJIOTA 200
Buotun 10
Bukacon, 1 % 100
[[nanokobanaMuu 1,5
Caxapo3a no 100r
Tabnuua 4
CMech MHHEpPAJIBHBIX coJeid
MusepanbHbie conu (r S:ﬁ%%’f_a:::é“)
Kansuuii pocthopHokucnslii, Cay(POs), 50,0
Hartpuii xnopuctsiii, NaCl 7.4
Kanuit numonHo-kucneiit Monoruapar, CeHsO-K; x H,O 22,0
Kanuii cepro-kucasiit, K,SO, 5,2
Marnmit okucs, MgO 24
Maprascuy yrnekucnsiit, (Mn 43—48%) 0,35
Keneso numonHo-kucnoe, CeHsO7Fe (Fe 16—17 %) 0,6
[unk yraexucabiii, ZnCO; (Zn 70 %) 0,16
Mens yraexucnas, (Cu 53—55 %) 0,03
Nopucro-kucapiit kanuit, KIOs 0,001
CenenucTo-kucnsiii HaTpuid, Na,SeO; 0,001
Xpomosokanuessie kBacubl, CrK(804); x 12H,0 0,058
Caxapo3a (BbICOKOOYHLIEHHAS) 11,8
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5.9. laHHBIE MCCIIEJOBAHUA NMPOBOMATCA C LIEJABIO YCTAHOBJIEHUS YPOBHEH BO3JEHCT-
BHsi, TIPH KOTOPLIX He HabmojnarotTcs BpeaHsie 3¢dextsl (NOAEL nnu NOEL), koTopeie MO-
r'yT ObITh HCIIONB30BaHbl JUIi 0O0OCHOBaHHS JOMYCTHUMOTO CYTOYHOIO MOCTYIUIEHHS, AOIYC-
THMBIX MpeENIOB COAEPKAHMA HAHOMATEPHANOB B MHILEBBIX NPOAYKTaX, BOJIE H BO3JlyXe.

6. Cxema NpoBeACHHSA IKCIIEPUMEHTOB
0o U3y1CHHIO 001EeTOKCHYECKOro 1eiCTBHA HaHOMATEpPHAJIOB

6.1. Onpenenenne ocTpoii TOKCHYHOCTH.

Lleneio sBnsercs onpenencHue NEPEHOCHMBIX, TOKCHYECKHX H JIETABHBIX 103 HAHO-
MATEpPHANIOB H NPHUYHH Ir'HOEH )XHUBOTHLIX 10CNE OJHOKPATHOrO BBEAECHHS HCCIIEyeMOro Ha-
HOMaTepHaa.

6.1.1. KonuvectBo Menkux nabopaTopHbIX )XHBOTHBIX B IpyMNe AOMKHO 00ecreunTh
BO3MOXHOCTB BhIYHCIIEHUA LDsg, CLsou koxxHO-pe3opOTHBHOTO neiicTBHg (He MeHee 10 oco-
6eii B rpynme).

6.1.2. BeeaeHne HaHOMaTepualoB JIAGOPATOPHBIM >KHBOTHBIM OCYILUECTBIIAETCS MYy-
TEM, KOTOPKIH IIPEAINONAraeTcs NOpH HCMOJb30BAHHH HAHOMATEpHANOB B JalbHEHIIEM HIIH
MpH KOTOPOM HAHOMAaTepHald BO3ACHCTBYET Ha 4YenoBeKa: HaHOMaTepHalbl Ul MpHeMa
BHYTPb BBOJATCS B COCTaBE KOpMa M/IH 30HAOM; IJIsi MECTHOIO NPUMEHEHHSI — HAHOCAT Ha
KOXY; HPH WHTaJIIMOHHOM BBEAECHHH JIabOpaTOpHBIX KHBOTHBIX MOMELIAIOT B 3aTPaBOYHbIE
KaMepsl, CHab)KEHHBIE CIEUHANLHLIMU 3aTPAaBOYHBIMH YCTPOHCTBAMH, HIIH NIPHMEHSIOT BHYT-
pHUTpaxeabHOE, BHYTPHTTIOTOYHOE MM BHYTPUrOPTAHHOE HHTANANHOHHOE BBEACHHE C MC-
MOJIE30BAHHEM CIIELHANBHBIX ycTpoicTB. KonnuecTBO HaHOMaTepHalia pacCUMTHIBAIOT Ha
€IMHHLIY Macchl Tejla )KMBOTHOTO HJIH Ha TUIOIIA/ TIOBEPXHOCTH NPH HAHECEHHHM Ha KOXY
MM B MI/M’ [IPH MHTATAHOHHOM Bo3feicTauu. J{ns BBIPaXXEHHUs KOJIMUECTBA HaHOMAaTepHa-
J1a MCMONB3YIOT €IUHHLI MacChl HaHOMaTepHana (Mr). JIoMoIHUTENBHO IS BHIPAXKEHHUS KO-
JUYeCcTBAa HAHOMaTepHala MOXHO HCIIONb30BaTh TAKHE MapaMeTpbl, KaK OTHOIICHHE KOJIHYe-
CTBa YACTHII K Macce HaHoMaTepuana (10'’Mr') u OTHOIIEHHE IUIOLIAM NOBEPXHOCTH YaCTHIL K
Macce HaHOMaTepuana (cM>/Mr).

6.1.3. Ecni HaHOMaTepHaibl HAXOAATCS B PACTBOPHTENIE WM HAa HOCHTENE, TO 3aKa3uM-
KOM HCCIIEIOBAHUS NPEJACTAB/AIOTCA TOKCHKOMOTHYECKHE XapaKTEPHCTHKH 3TOTO PACTBOPHTENS
wm Hocurens. [Ipy HeoGXOAMMOCTH NPOBOMATCS HCCIEHOBAaHUSA OCTPOH TOKCHYHOCTH CaMoro
pacTBOpHUTE (HOCHTENs), KOTOPBIH BBOANTCS MEPOPATBHO, HHTAIAIHOHHO WIH HaHOCHTCS Ha
KOXY (B 3aBUCHMOCTH OT TIPE/IONaraeMoro myTy MOCTYIUIEHHS UCCIIEAYEMOTo HaHOMATepHaia)
B TOI )K€ JO3UPOBKE, YTO U B COCTAaBE HCCleAyeMoro obpasiia HaHoMaTepHana.

6.1.4. [Ins n3y4eHHs OCTPOil TOKCHYHOCTH HCIIONB3YIOT OEMbIX KPBIC ¢ HCXOAHOI Mac-
coit Tena 180—240 r uian Mblmreii ¢ ucxoaHoi Maccoit tena 18—24 r (oTaenbHO CaMIOB H
caMoK).

6.1.5. OO1as NPOJOHKUTENBHOCTS HAOMIOAEHUA cocTaBseT 14 jHel, npy 3TOM QHK-
CHpYIOTCS ofliee COCTOSHHE >KHBOTHbIX, KIHHUYECKas KAapTHHA WHTOKCHKALUWM U THOENH,
XapaxTep JBMraTeNbHOH aKTHBHOCTH M TIOXOJKH, HUIMUME U XapakTep CYJOpOr, TOHYC CKe-
JIETHBIX MBIUIL,, PEAaKUHs HA Pas3IHYHbIC pa3IpakHTENIM, 4acTOTa M IJyOMHa ABIXaTeNbHBIX
JBH)KEHHUH, PUTM CepJIeYHBIX COKPAIlEHHUi{, COCTOAHUE BOJIOCSHOTO U KOXHOIO MOKPOBa, Mo-
JIOXKEHHE XBOCTa, YaCTOTa MOYEHCITYCKAaHHA M OKpacka MOYH, morpebiieHue KopMa M BOJBI,
H3MEHEHHUS Macchl Tena. PerHcTpupyercs BpeMs T'MOENN XMBOTHBIX, IIPH 3TOM y BCEX MO-
THOIINX KHBOTHBIX MPOBOIATCA MAaKPOCKOMHYECKOE W MHKPOCKOIMYECKOE MCCIeN0BaHUE
BHYTPEHHHX OpraHoOB.

6.1.6. OcHOBHBIE I1apaMeTPbl OCTPOIf TOKCHYHOCTH MOTYT ObITh BLIYHCJIEHBI C MOMO-
1110 TFOOBIX CTATUCTHYECKUX METONOB, HaNpHMep, MeTOAOM JIMHbHIA U Y HIIKOKCOHa.
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6.1.7. I1pn onpeneneHHH OCTPOil TOKCHYHOCTH BhIYHCAAIOTCS LDy, LDsg 1 LDgs (1pH
BBejIeHHH B Xxenynok) niu CLie, CLsp u CLgs (MpH MHraMaUMOHHOM BBEACHHH) OTAENBHO OIS
CaMIIOB U CaMOK.

6.1.8. TlapameTpbl OCTPOH TOKCHYHOCTH BBIP@XAIOT B MI/KT MAacchl Tejla MpH Iepo-
PASTEHOM MyTH BBCACHHS HITH B MI/M° IPH HHTATALMOHHOM ITYTH BBECHHS.

6.1.9. Ecnu M3-3a HU3KOH TOKCHYHOCTH HCIIBITYEMOTO HaHOMaTepHasa Heb3s OIpe-
aeautb LDsp, TO yKa3slBaeTCs MaKCHManbHas 103a, KoTopas Obliia BBEAECHA XKHBOTHBIM.

6.2. U3yueHune KyMyJIALUH.

6.2.1. U3yueHne KyMyJSUMH IPOBOAMTCSA Ha B3POC/BIX OENBIX KphICAX HIIM MBIIAX B Te-
yeHHe (24 + 4) aHeit no Jlumy unu B Teuenue 2-x Mec. no Karany 0. C., Crankesuyy B. B.

6.2.2. Ing u3ydeHHs KyMYJISALUHMH UCTIONB3YIOT GENBIX KPBIC ¢ HCXOQHOM Maccoi Tena
180—240 r win meimreit ¢ HcxogHoit Maccoit Tena 18—24 r. MHTerpanbHelii nokasarenp —
CMEpPTHOCTH >XHBOTHBIX. [Tpu ucnons3oBanun Meroga Karauxa 10. C., Craukesuua B. B. xpo-
M€ CMEPTHOCTH OLIEHUBAIOTCA (hr3HOIOrHYeckHe, GHOXUMUYECKHE, FEMATOIOTHYECKHE H JpY-
rHe MMoKa3aTeu.

6.2.3. CxeMa npoBeaeHHs UCCAELOBaHUA.

B nepseie 4 nus BBOmMTCA 1033, paBHad 0,1 ot ycraHoBineHHo# LDso. B cnemyronme
4 nus go3a yBenuuuBaercs B 1,5 pasa, B cienyrouue 4 aHs — ewe B 1,5 pasa u 1. 1. ITpu ncrons-
3oBaHuM MeTona Karana 1O. C., Crankepnya B. B. — uccnenyeMslit HaHoMaTepHan BBOMAT B 110-
3¢ 0,1 LDso B Teyenne 2-x Mec.

6.2.4. KoapdpuumneHT KyMyIsLHMH BBIYMCIIAETCA KaK OTHOLUEHHE cpenHel cMepTelbHOM
JI03B! NIPU N-KPaTHOM BBEIEHHH K CpeIHEH CMEPTEIBHOM HO3€ MPH OXHOKPATHOM BBEICHHH.

6.2.5. BennuuHa ko3¢pduuHeHTa MeHee | CBHAETENBCTBYET O HAJNMYHH KYyMYJIATHB-
HEIX CBOHCTB, a 6osiee 1 — 06 3¢ddexTe NpHBBIKAHUA NMPH HCMOJNB30BaHHH MeTona Jluma. B
cny4ae ucronb3oBanus Metona Karana 1O. C., CrankeBuya B. B. ncnons3yercs cienyiomas
Knaccu(HKaLMA ONacHOCTH:

* 1 kacc (dpe3BbIyaiiHoO onachele) — < 1;

+ 2 xnacc (BbICOKO onacHeule) — 1—3;

* 3 knacc (yMepeHHO onacHeie) — 1—5;

* 4 knacc (Mano onacHele) — > 5.

6.3. OnpeaeneHue NOJOCTPO TOKCHIHOCTH.

Llensio ABnsgeTcs noiydyeHue HHpopManHu 06 OCHOBHBIX TOKCHYECKHX d¢dekTax Ha-
HOMAaTEpHAJIOB, NOPAXXaEMBIX OPTaHaX-MHILEHSAX, JIATEHTHOM IlepHoJie pa3BUTHA 3¢(EKTOB B
3aBUCHMOCTH OT 1036l H oOpaTHMocTH ddekroB. IlogocTphlii IKCNEPUMEHT ABAAETCA J10-
TIOTHHTENBHEIM (BCrioMorartenbHbiM). [losyyeHHBIE B X0/l 3THX HCCIENOBaHUI JaHHBIE HC-
NoMb3YIOTCA B AanbHelllleM AN MUIAHHPOBAHUA TECTOB HAa XPOHHUYECKYI0 TOKCHYHOCTH. B
cnydae vcnons3opaHus Merona Karana 10. C., CrankeBuya B. B. onmpenenenne noaoctpoit
TOKCHYHOCTH MOXET HE MPOBOAUTHCA.

6.3.1. BBelieHHe HAHOMATEPHAIOB NabOPAaTOPHBIM XKHBOTHBIM OCYILECTBJIAIOT TAKHM
nyTeM, KOTOPBIH MpeanonaraeTcsa NpH HCNOJIb30BaHHM HAHOMATEPHANIOB B JajibHeiIleM UiH
MPH KOTOPOM HaHOMaTepHall BO3ACHCTBYET Ha YEJIOBEKA.

H3ydaeMble HaHOMaTepHaslbl JOJKHBI BBOJUTLCSA €XKEJAHEBHO HAa MPOTSXEHHH BCETO
nepuoa xcnepumenta. Kosimyectso HaHoMaTepHaia pacCUHTHIBAIOT Ha €MHHULLY MAacChl Te-
112 )KMBOTHOTO TIPH NEpOpanbHOM BBEACHHHM WM Ha IUIOLIANL MOBEPXHOCTH MNPH HAHECEHWH
Ha KOXY WM B MI/M> IpH MHFa/IALMOHHOM BO3/ICHCTBHM.

B Teuenue Bcero sKCNEPUMEHTa JOMKHBI HCHONB30BaThCA 00pa3Lsl HAHOMATEPHAIIOB
OJHOM M TOW K€ NapTHH.

6.3.2. lns u3yyeHHs MOJOCTPOH TOKCHYHOCTH MCMOJIB3YIOT GEJIBIX KPBIC C HCXOAHOM
Maccoit Tena 40—50r.
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6.3.3. O61wmas npoOmKHTENBHOCTL HCCIEA0BaHUA cocTaBideT 90 qHel s Kpsic, MpH
3TOM (HKCHPYIOTCH 0Oliee COCTOAHUE XUBOTHBIX, XapakTep JBUraTeIbHON aKTUBHOCTH, CO-
CTOSIHHE BOJIOCAHOIO M KOXHOrO NOKpOBa, NOTpedieHne KopMa H BOAbL, JHype3, H3MEHEHHU
Macchl Tena.

B cnyyae rubGenu KMBOTHBIX BO BPeMs NIPOBEAEHHS IKCIEPHUMEHTA Y BCEX MOTrHOILMX
XHBOTHBIX NMPOBOAATCA MAKPOCKOMHYECKOE M MHKPOCKOINYECKOE MCCIIENOBAHUSA BHYTpPEH-
HHX OPraHoB C LIEJIbIO YCTAHOBJICHHA NPHYUH THOENH.

6.3.4. Ilpu BpIOOpE 103 YUMTBLIBAETCA 11033, YCTAHOBJIEHHAsA B OCTPOM OIbITE, BHIpa-
KEHHOCTb KyMYNATHBHOIO JEHCTBHA M JIMTEPATypHBIE JIaHHBIE O HAHOMAaTepHalax, aHaJo-
THYHBIX MCCIeMyeMbIM. Yallle BCEro HCMBITHIBAIOTCS '/s— /20 OT YCTAHOBJNEHHON B HCCMENO-
BaHuaX LDsp.

6.3.5. Hsyuarorcs 2—3 1036l HcclenyeMoro HaHoMarepuana. Camas BeICOKas 7103a
J0JIKHA BBI3BIBATH HOCTOBEPHBIH TOKCHYECKHH 3¢ddexT, a camas HH3kas — HE BBI3bIBATh TOK-
cHyeckoro addekra.

6.3.6. CxeMbl IpOBEJCHHA 3KCHEPUMEHTOB 10 ONPEEIEHHUIO TIOAOCTPOH TOKCHYHOCTH
NPH Pa3NHYHbIX MYTAX BBEJCHAS HAHOMaTepHaia.

6.3.6.1. CxeMa npoBeICHUA IKCNEPUMENHTA NIPU NEPOPATLHOM BBENCHUH.

Jluneiinsie unu 6ecnopo;un>1e Oenbie KpbICBI-CaMI1bl

Buj )KHBOTHBIX (npu He06X0AMMOCTH AOMOIHUTENBHO — KPBICHI-
CaMKH)

IIponoNKUTEABHOCTD IKCIIEPUMEHTA 90 nHeit ang kpic

Kapautun He menee 10 gueit

HcxonHas macca Tena 40—50r

[TuimeBas 1 6ronoruyeckas ICHHOCTh paLIHOHA MOJN-
Paunon HOCTBIO yaoBiieTBOpsieT Ppusnonoruueckue norpeGHo-
CTHU XMBOTHBIX

KonuuecTBo XHBOTHBIX B rpynie OpHEHTHPOBOYHO C YYETOM BO3MOXHOM rubenu He
B HAyaJic JKCIEPUMEHTA MmeHee 60
OnucaHue 3KCIEPUMCHTANbHBIX Py I'pynna 1 (konmponb) — KpbIChl Ha MPOTKEHUH IKC-

MEPUMEHTA HAXOAATCA Ha KOHTPOJILHOM MOJIYCHHTC-
THYECKOM PALIMOHC M HC DKCIIOHUPYIOTCS HAHOMATE-
puanamu

I'pynna 2 — kpbicbl NONYYAOT C KOPMOM HJIH 30HAOM
BHYTPHKENYA0YHO BBICOKYIO /103y H3y4aeMOro HaHo-
MartepHuana

T'pynna 3 — KpbICHI IIONYYAOT C KOPMOM HJIH 30HI0M
BHYTPHXKCIIYZIOUHO CPCAHIOO 03y M3y4acMOro HaHo-
MaTepuana

T'pynna 4 — kpbICBI ONYYAIOT ¢ KOPMOM HIJIH 30HIOM
BHYTPHXXCJIYA04HO HU3KYIO K03y U3Y4aEGMOro HaHo-
maTepuana

I'pynna 5 — KphICH NONyYAIOT C KOPMOM WMJIM 30HAOM
BHYTPHXKENIYJOUHO BBICOKYIO 103y BEIIECCTRA, aHANO-
FMYHOTO M0 COCTaBY H3y4acMOMY HaHOMAaTepHaly, HO
[0JIy4eHHOr0 TPaAULIHOHHBIM CIIOCOGOM (KOHTPOIIb K
rpynre 2)
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I'pynna 6 — KpbICH NOMYYAIOT C KOPMOM WJIM 30HAOM
BHYTPHXEJIYIOYHO CPEAHIOIO 03y BELUECTBA, aHAJIO-
TMYHOTO MO COCTAaBY H3y4acMOMY HaHOMAaTepHaly, HO
TI0JIy4YEHHOrO TPaAMLHOHHBIM cIOCO60M (KOHTPONB K

rpynne 3)

I'pynna 7 — KpeICH NOMTYYalOT C KOPMOM MJIH 30HAOM
BHYTPHXXEITYAOUHO HH3KYIO 103y BEILECTBA, aHANO-
THYHOIO 10 COCTaBY H3y4aeMOMY HAHOMAarepHaiy, HO
NOyMEHHOro TPaAHLHOHHBIM C1I0CO60M (KOHTPOMb K
rpynne 4)

Mpumeuanns.

1. I'pynnsi 5, 6, 7 opMupyroTCs B TOM Cly4ae, ecliu

HMEIOTCS BELECTBA, aHAJIOTHYHBIE HCCIENYEMbIM Ha-
HOMAaTepHanaMm, HO MONYy4CHHbIC TPAAULIHOHHBIM CIO-
cobom.

2. Ecnu B cocraBe BBOJAMMOTrO Ipenapara HaHOMaTe-
pHana NpHCYTCTBYET paCTBOPHTEND HIIH HOCUTEND,
UMEIOLIMA ONpeaeNEHHYI0 TOKCHKOIOTHYECKYIO Xa-
PaKTEPUCTHKY, TO JOMOJHMTENBHO (hOPMUPYIOTCS
IPYNIBI YXMBOTHBIX, KOTOPHIM BBOAKTCS 3TOT PacTBo-
pHTEIh MM HOCHTENDL B TOH )K€ N03HPOBKe, YTO H B
COCTaBE BBOAMMOTO NpENapaTa HaHOMaTepHana.

YcnoBus conepxaHus

JXuBoTHBIE MONYYalOT CBOOOAHEIH AOCTYN K KOPMY H
BOJIE U COZICPKATCS B OTAILIHBAEMOM, BEHTHINPYEMOM
NOMCILUICHHHU B COOTBCTCTBHH C YCTAaHOBJICHHBIMH TpPC-
6oBaHMSIMU

ConepaxaHue )XUBOTHbBIX

He 6osnee yeM 1o 5 Kphic B KNeTke

3ab0p MaTEpHAIIOB JUI HCCIEA0BAHMUI

Ha 10, 30, 60 u 90-i anu sxcnepuMeHTa

KonnuecTBo KHBOTHBIX B rpynne, Bis-
ThIX Ha MCCJIEIOBaHHUE Ha 3aboe

He menee 10 kpric B rpynne

6.3.6.2. Cxema npoBeJ€HHS SKCIIEPHMEHTA NIPH HHTANALHOHHOM BBEJICHHH

Bua KMBOTHBIX

JInneiinbie nnu GecnopomHble Genble KPhIChI-CaMIIbl
(np1 HEOOXOMMOCTH AOMNOJIHHUTENBHO — KPbICHI-
CaMKH).

BKCHO'SHHMFI U NPOJAOJKHUTENBHOCTD IKCIIE-
puMeHTa

4 4 B ACHB, 5 pa3 B HEAEIO HA MPOTHKEHHH
4 mec.

Kapautun

He MeHee 10 nueit

Hcxonnas macca Tena

150—175r

Paunon

[Muwesas ¥ Guonoruyeckas LUEHHOCTh PaLMOHA No-
HOCTBIO YAOBACTBOPAET QH3HONOrHYECKHE NOTPe6-
HOCTH XHBOTHBIX

KonuuecTBo KpbIC B IpyIiIe B HaYane 3Kc-
nepuMeHTa

OpHEHTHPOBOYHO € YUETOM BO3MOXHOH rubenu He
medee 50
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IIpodonxcenue cxemol

Onucanye SKCIIEPHMCHTaNBHBIX Fpyni I'pynna 1 (koumpone) — KpbIChl HAXOAATCA B 3aTpa-
BOYHBIX KAMCPaxX C HHraJMPOBAaHHEM YHCThIM BO3NY-
XOM

I'pynna 2 — kpeiChl NOABEPralOTCA HHIAISLHAM a3PO-
30111 HAHOMATCpHAaJIa BBICOKOM 1036l

I'pynna 3 — KpbICH NOABEPratOTCH MHIANSAIMH a3po-
301151 HAHOMAaTEPHaNa CpeiHeii 103kl

I'pynna 4 — KpbICH MOABEPTAIOTCS MHIANSUMH adPO-
30J11 HAHOMATEepHaa HA3KO# J03bl

I'pynna 5 — KpbICHl IOABEPTalOTCA MHTANAIMHU adPo-
3011 BELIECTBA, aHATIOTHYHOI'O M0 COCTaBY U3y4ae-
MOMY HAHOMATEPHaIly, HO NONY4Y€HHOrO TPAAHLHOH-
HbIM c1noco6oM, BRICOKOH 103b1

(xoHTpOnb K rpyne 2)

TIpynna 6 — KpbIChl NOABEPralOTCA HHIAALNH a3po-
30J15 BELIECTBA, aHAJIOHYHOIO 10 COCTaBy H3yyae-
MOMY HaHOMAaTEpHay, HO MONY4EHHOTO TPAAHIIMOH-
HbIM crnocobom, cpeateii K036 (KOHTPOb K rpyi-
ne 3)

I'pynna 7 — KpeIChl HOABEPralOTCA HHIANSLMM a3pO-
3011 BELECTBA, AHAJIOTUYHOI'O MO COCTaBYy H3y4ac-
MOMY HaHOMaTepHaiy, HO MOMYMEHHOro TPaAHLHOH-
HbIM cIOco0OM, HU3KOIH 10361 (KOHTPOJIL K rpynne 4)

IIpumeuanne.

Tpynnst 5, 6, 7 GopMHPYIOTCA B TOM Ciydac, cCllH
MMEIOTCS BELIECTBA, AHAJIOTHYHbIE UCCIIEYEMBIM Ha-
HOMAaTepHallaM, HO NONYYECHHbIE TPAAMLMOHHBIM
crnocoboMm.

YcnoBus coaepkanus JKuBOTHBIC ONY4aAOT CBOOOAHBIH KOCTYN K KOPMY H
BOJIE U COJICPXKATCA B OTAIUIMBAEMOM, BCHTHIIHpYe-
MOM [OMEILUCHHH B COOTBETCTBHH C YCTAHOBJICHHBIMH

TpeOOBaHUIMH
CoaeprkaHue HUBOTHBIX He 6onee ueM 1o 5 KpeiC B KIIETKE
3abop MaTepHanoB Uil HCCIE0BAaHUI Ha 10-#, 30-i1, 60-# u 90-i nHu skcnepuMeHTa

KonnyecTBo kpeic B rpynne, B3aTbix Ha Hc- | He MeHee 10 kpbIc B rpymne
cllieqoBaHue Ha 3aboe

6.3.7. B xayecTBe HcclleAyeMBIX TOKa3aTelell HCIMOJIB3YIOTCA MOKAa3aTeNH, H3JI0KeH-
HbIE B 11. 6.4.7.3 HACTOSIIUX METOINUECKUX YKA3AHHIA.

6.4. U3yyeHHe TOKCHYHOCTH HAHOMATEPUAJIOB B I0JITOCPOYHBIX HCCIIENOBaHHSX.

6.4.1. Llenbio npoBeicHUs JUIHTENBHOrO TOKCHKONIOTHYECKOTO IKCIIEPUMEHTA ABJISET-
Csl XapaKTEepPUCTHKA CTENEHH TOBPEXKIAIONIEr0 AeHCTBUA M3y4aeMbIX HaHOMATEpHAJOB NpH
MX AJUTCIBHOM BBEJICHHH, BBIABICHHC HaHOOJICE YYBCTBHTEIBHBIX OPraHOB H CHCTEM opra-
HHU3Ma, Onpeie/ieHHe CTeleHd OOpaTHMOCTH BbI3bIBAEMbIX HAaHOMAaTepHaNaMH MOBPEXICHHH
JUTS BBLISIBJIEHHS XapakTepa 3aBUCHMOCTH 1033-0TBET W YPOBHEH BO3JEHCTBHA, NPH KOTOPBIX
He HaOmoaaTca BpeaHsie 3G EKThI.
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6.4.2. JIns U3y4eHHA TOKCHYHOCTH B JONTOCPOYHBIX MCCNEJOBAHUAX HCMOMB3YIOT Ge-
JIBIX KpBIC ¢ HcXoaHOi Maccoit Tena 180—240 r unu MmbIueii ¢ ucxogHoH Maccoii Tena 18—
24 r. MoXHO HCMONIBL30BaTh TAKXKE KPOIUKOB, MOPCKHMX CBHHOK, COOaK, CBHHEH H 06€3bsH.

6.4.3. [Ipu BeiGope 03 yuHTHIBAaETCA 033, YCTAHOBJICHHAS B OCTPOM OMBITE, BbIpa-
KEHHOCTb KyMYJNSTUBHOTO NEACTBHSA M laHHbIE JINTEPATYPbl O BELIECTBAX, CXOAHBIX C HCCIIE-
AyeMbiMu. Yallie BCEro HCMBITHIBAIOTCA '/3—'/19 4ACTH MUHHUMAJIBHOM TOKCHYECKOH 1103bi, HO
B paJie C1y4aeB BO3MOXKHO YMEHbIIIEHHE KOJHYECTBA HCCIIeyeMOro BELECTBA.

6.4.4. Usyyarorcs 2—3 no3bl uccieqyeMoro HaHomarepuana. CaMas BbiCOKas 103a
JOMKHA BBI3bIBATh HEKOTOpHIE MPHU3HAKH TOKCHMYHOCTH, IpaHHYallHe ¢ (PHU3HONOrHYecKOi
HOPMOI1, a HAUMEHbIIAs 1032 HE JJOJDKHA aBaTh MPOABJICHHA NPU3HAKOB TOKCHYHOCTH.

6.4.5. IIpoaomKHUTENBHOCTh UCCIIEA0OBAHUIA 3aBUCHT OT MTOCTAB/EHHBIX B YTBEPXIECHHOM
MPOTOKOJIE HCCIIEAOBAHUA LEICH U 3334 C yHETOM MPOAOIDKHTEILHOCTH HH3HH HHBOTHBIX.

Ecnu nccnenoBanuIo noasepraloTcs HAaHOMAaTepHanbl, KoTopele GyAyT AoNroe Bpems
CONpPHMKACaThCA C OPTAaHH3MOM YENTOBEKA, TO ATHTENBHOCTH IKCIEPHMEHTa NOJDKHA OBITH He
MeHblIe 6—10 Mec. g pa3auyHBIX 1a0opaTopHBIX XHUBOTHBIX. [IpH HanH4uMK cnoco6HOCTH
HaHOMaTepHasa K KyMyJIAUHH WIH OTHECEHHH €ro K BHICOKOTOKCHYIHBIM Mo LDsy cpok skcre-
PUMEHTA MOXET OBbITh YBEIHYEH.

6.4.6. Cnocob BBefeHHus.

[Tyt BBeseHMs BelllecTBa AOMKEH OBITh TaKMM )K€, KaKO# mpearnonaraeTcsa Npu Hc-
MONB30BAHUM HAHOMATEPUANOB B JaNbHEHIIEM, WIM TaKUM, IPH KOTOPOM HAaHOMAaTepHan
BO3ACHCTBYET Ha YeIOBeKa.

[Tpu nepopanbHOM MYTH BBEACHHA NPEATIOYTEHHE OTAAECTCH BBEACHHIO HAHOMATEpHA-
J1a ¢ KOPMOM, OJJHAKO NMPH 3TOM HEO6X0AUMO yOeauThCs B CTaOHIBHOCTH HAHOMATEPHAIOB H
OTCYTCTBHH MX U3MEHEHHH B cOCTaBe kopMa. KOHLEHTpaLHIO HAHOMATEPHANIOB B KOPME He-
06X0UMO TIEPHOAMYECKN KOHTPOJIHPOBATh, YTOOB! YOEAUTHCA B PABHOMEPHOCTH MX pacIpe-
IeNeHUs AJIA YTOYHEHHS [03bl, BBOAUMOMH KaXIOMY *KHBOTHOMY.

B cnyuae ecnu oxuaercs u3MeHeHHe HaHOMAaTEPHAJIOB B COCTaBE KOPMa HIIM HEpaBHO-
MepHOE HX pacrpezelicHHE B KOpMe, H3ydaeMble HAHOMATEPHANBI BBOIAT 30HJIOM B XKEJYIOK.

H3yuaemble HaHOMAaTEPHaNb! JOMKHB BBOAHTBCA €XKEJHEBHO HAa NPOTHKEHHH BCETO
HepHOAA IKCIIEPUMEHTA.

B TeueHue Bcero IKCIEepUMEHTa JOMKHBI HCMOJB30BATHCA 00pa3Libl HAHOMATEPHAJIOB
OZHOM M TOM XKe MapTHH.

6.4.7. CxeMsl NMPOBEREHHS JONTOCPOYHOrO TOKCHKOJIOTHYECKOTO YKCIIEPHMEHTA MpH
Pa3NMYHBIX MYTAX BBEACHHA MCCIIELYEMOro HaHOMaTepHaa.

6.4.7.1. Cxema npoBeneHHs IKCIIEPUMEHTA TIPH IEPOPATILHOM BBEACHHH.

Bia KHBOTHbIX JInnefinple unu 6ecnopontsie 6enbie KPbIChl-CaMIIbl
(np# HEO6GXOAUMOCTH AOMONHHTENBHO — KPbICHI-CAMKH )

[TponomKHUTENLHOCTb IKCIIEPMMEHTA He menee 6 mecsaucs (180 ancit)

Bospact 40—50 pHel

Kapantuu He menee 10 aueit

Hcxonxas macca tena 70—80r

Paumnon Nnicpas u 6Monoruyeckas LIEHHOCTb PaLMOHA MOJIHO-
CTbIO YIOBJICTBOPACT hpH3HONOrHYECKHe NOTPeGHOCTH
HBOTHBIX

KonnuecTBO *HBOTHBIX B IPYIIC B Ha- OpHCHTHPOBOYHO C Y4ETOM BO3MOXHOM

4aJIC IKCMCPHMCEHTA rubenu — 36 ocobeit
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IIpoodonsicenue cxembl

Onucanue IKCEPUMCHTANIBHBIX TPy

T'pvina 1 (KOHTPONB) — KPBICHI HA MPOTSHKEHUH DKCIIE-
PHMMEHTA HaXOAATCA Ha KOHTPOIBHOM [ONYCHHTETHYE-
CKOM palHOHE U HE SKCIIOHHPYIOTCS HAHOMATEpHaNaMu

I'pynna 2 — Kpeichl ONYYAIOT C KOPMOM KM 30HAOM
BHYTPHXKEIIYJOHYHO BLICOKYIO 103y H3y4aeMOro HaHo-
MaTcpHana

I'pynna 3 — KpbiCbl MONYYalOT C KOPMOM MJIH 30HIOM
BHYTPHXXENYAOYHO CPEAHIONI A03Y H3YYaEMOIO HAHO-
marepuana

I'pynna 4 — KpbIchbl NONY4AIOT C KOPMOM UJIH 30HAOM
BHYTPHKEITYA0YHO HH3KYIO A03Y M3y4aEMOro HaHOMa-
Tepuana

T'pynna 5 — KpbICBI NONYYalOT C KOPMOM HIIH 30HAOM
BHYTPHXKENYJO4YHO BBICOKYIO A03Yy BELLECTBA, aHAJIO-
FHYHOro [0 COCTaBy M3y4yacMOMY HaHOMaTepHaiy, HO
NOJIYYCHHOrO TPAJHLIHOHHBIM cI0co60M (KOHTPOIBb K
rpynne 2)

I'pynna 6 — kpbICBl NONYYalOT C KOPMOM HIH 30HAOM
BHYTPHXXENYAOYHO CPEIHION J03y BELIECTBA, aHANIO-
FHYHOrO 110 COCTaBy H3y4acMOMY HaHOMAaTepHay, HO
MONYYEHHOTO TPAAHLIHOHHBIM CIOCO60M (KOHTpOD K

rpynne 3)

I'pynna 7 — kpbiCBbl NONYYalOT C KOPMOM HIHY 30HIOM
BHYTPHXKEJYAOYHO HU3KYIO A03y BELLECTBA, aHAJIOTHY-
HOTO 110 COCTaBY H3y4aeMOMY HaHOMAaTepHany, HO Mo-
NY4EHHOr0 TPaJMIIHOHHLIM CNOco60M (KOHTPOJIb K

rpynne 4)

Mpumeyanus.

1. Fpynnst 5,6,7 hopMupytoTcs B ToM Ciiydae, ecnu
HMEIOTCS BEILLECTBA, AHANOTHYHbBIE HCCEAYEMBIM Ha-
HOMATEpHAnam, HO MOJyYEHHbIC TPAANLUMOHHBIM CIIO~
coboM.

2. Ecnu B cocTaBe mpenapara HCClleyeMOro HaHoMare-
pHaNa NPHCYTCTBYET PAaCTBOPHTEND HIN HOCHTENb,
HUMEIOLIMIA ONIPEAENCHHYIO TOKCHKONOTHYECKYIO XapaK-
TCPHCTHKY, TO JONOJIHHTENbHO GOPMHUPYIOTCS IPYIIIbI
YHMBOTHBIX, KOTOPHIM BBOAMTCS 3TOT PACTBOPHTENS HH
HOCHTCIIb B TOIi )KC JO3MPOBKC, YTO H B COCTABC Npclia-
para MCCIICAyCMOro HaHoMarep1ana

Ycnoens coacpxKaHuA

JKuBoTHbIC NONy4aloT CBOOOAHBIH AOCTYN K KOPMY U
BOJIE Y COAEPXKATCH B OTANIHBAEMOM, BEHTHIMPYEMOM
NMOMELUEHHH B COOTBCTCTBHH C YCTAHOBJICHHBIMH TpC-
60oBaHUAMH

ConepxaHHe KUBOTHbIX

He Gonce uem no 5 kpeic B KeTke

3abop MaTcpHaIOB Jy1 HCCNCAOBAHUI

Ha 30-it u 180-i nHM okcnepuMeHTa

KonuyecTBo »KUBOTHBIX B rpynne, B3s-
TbIX Ha UCCNIEAOBaHHE Ha 3a0oe

He Menee 10 kpbic B rpynne
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6.4.7.2, CxeMa NpoBENEHHs SKCIIEPHMEHTA NIPH UHTAIALHOHHOM BBEJICHHH.

Bua )KUBOTHBIX

Jluneiinsie niam Gecnopoanbie Genble KpbIChi-camiipl (mps
HeoOX0IMMOCTH JIONONHHTEIBHO — KPBICBI-CAMKH)

DKCMO3ULUNA Y IPOAOIDKUTENBLHOCT IKC-
HEPUMEHTA

WHransuus no 4 4 B AeHb, 5 pa3 B HEJENIO HA NPOTHKE-
HHHU 6 Mec. + 6 MeC. HabMIOACHHS

KapauTun

He menee 10 aneit

Hcxonnas macca tena

36—40r

Paunon

Hﬂmesaﬂ u 6Honoruuyeckas HUECHHOCTH pallHoHA NnONHO-
CTbiO yAOBNETBOPAET pH3HONOrHYECKHE noTpeGHOCTH
JHMBOTHBIX

KosgecTBo KpeIC B rpynrne B
Hayaje JKCIepHMEHTa

OpHEHTHPOBOUHO C YYETOM BO3MOXHOMH rubesn He Me-
Hee 50

Onucanue JKCNEPUMEHTAJIBHBIX Tpynn

TI'pynna 1 (kowmpons) — KpBICEI HAXOMATCA B 3aTPaBOY-
HBIX KaMepax ¢ HHTaJTHpOBAHHEM YHCTHIM BO3AYXOM

I'pynna 2 — KpbiChbl IOABEPralOTCA MHIAIBILMH a3p030J1s
HaHOMAaTepHasa BbICOKOH J103bl

T'pynna 3 — KpBICH! NOABEPTaIOTCA MHIANALMH A9PO30NA
HaHOMATEpHaNa CpeaHeil Ao3bl

I'pynna 4 — kpbIChl NOABEPralOTCA HHIANALMH a3PO30J1s
HaHOMaTCpHala HM3KO# JA03b1

Ipynna 5 — KpbICH IOABEPralOTCA HHIAALHK a3P030s
BEILECTBA, aHAJIOHYHOIO M0 COCTaBy H3y4acMOMY Ha-
HOMaTepHany, HO MoyYE€HHOro TPaAMIMOHHBIM CMOCO-
©0M, BbICOKOM 103b] (KOHTPOJIL K rpymnrne 2)

I'pynna 6 — xpbICBl NOABEPralOTCs HHIANALMH a3p030s
BELIECTBA, AHAIOTHYHOrO MO COCTABY H3y4acMOMY Ha-
HOMATEpHany, HO MOJy4YEHHOro TPAAHIIHOHHBIM CIIOCO-
6om, cpenHeii A03b! {(KOHTPONL K rpynme 3)

Ipynna 7 — KpbIChbl NOABEPralOTCA MHTalALNMA adPO30s
BELIECTBA, aHAJIOTHYHOrO MO COCTaBY H3y4aeMOMY Ha-
HOMAaTepHalty, HO MOJIy4EHHOTO TPAAHLIHOHHBIM CIIOCO-
60M, HU3KOI1 N03b1 (KOHTPOJIB K rpynne 4)

Ipumeuanue.

I'pynmnet 5, 6, 7 GopMHPYIOTCS B TOM Cilyyae, €ClH
HMCIOTCA BCLUIECTBA, aHANIOTHYHBIC HCCNEAYEMbIM Ha-
HOMaTepHasaM, HO NoJiydeHHble TPAAULIMOHHBIM CNO-
coboM.

YcnoBus coaepixaHus

XuBoTHblE NONYYAOT CBOOOAHBIHA AOCTYI K KOPMY H
BOJIE M COJACPXKATCS B OTAIIMBAEMOM, BEHTHJIUPYEMOM
NOMELIEHHH B COOTBETCTBHH C YCTAHOBJICHHBIMH Tpe-
OoBaHHsIMH

COJle)KaHHC XHBOTHbLIX

He Gonce ucM no 5 KpbIC B KJIeTKE

3abop maTepHaoB Vi HCCNIENOBAHUI

Ha 30-#1, 180-# nuu nHranaumu u yepes 6 mec. Habto-
NeHus

KonuuecTBo KpbIC B rpynne, B3AThIX Ha
HceneaoBatHye Ha 3a6o0e

He menee 10 xpbic B rpynne
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JUIf OUEHKH peakiM{ JIErOYHOH TKaHH HaHOMaTepHallbl BBOAATCH ONHOKPATHO HH-
TpaTtpaxeansHo. Cpoku Habmronenus 1, 4, 6, 12 Mec. MeToabl KOHTPOJISI: Macca CYXHX H ChHI-
PHIX JIETKHX, PETHOHANBHEIX JTUM(ATHYECKHX Y3/10B, COAEPXKAHHE B TKAHAX OOLIMX NUMNHIOB
H OKCHIIPOJIHHA.

6.4.7.3. UccniepyeMrle mokasaTenu.

ITpu BeIGOpe mokazaTenel MCXomAT U3 (PU3UKO-XUMHYECKHX CBOMCTB HaHOMaTepHa-
JIOB, JAHHBIX JIMTEPATYPbl O TOKCHYHOCTH, ONTACHOCTH, XapaKTepe 6MOJIOrHYeCcKOro NeHCTBHS,
HaJIMYKH CTPYKTYP H OPraHOB MUIIEHEH JUI JAHHOTO KJlacca COeAMHEHHHH.

6.4.7.3.1. TlpuMepHblii nepeveHb H3y4aeMbIX MoOKa3aTelNei, KOTOPBI MOXET H3Me-
HSTECS B 3aBUCHMOCTH OT MMerolleiics HHGOPMaUHH Kak B CTOPOHY paclLUUpEHHs, Tak H B
CTOPOHY €ro COKpAaLICHHUA.

HccnenyeMsie nokasarenu IepuoanyHocTs c6Opa NaHHBIX

1 2

1. ”HTCI’paJILHble nmoKasartenuv

— obllee cocTosHUE KUBOTHBIX (BHELUHHII BH, MOBeae- Kaxapie 2 nus

HHE, IBHraTeNbHas AaKTUBHOCTb, COCTOSIHHE ILIEPCTHOTO

MIOKPOBa)

— MOEacMOCTh KOpMa ExenuesHo

— Macca Tena 1 pa3 B epemo

— abCcoMoTHas M OTHOCHTENbHAS Macca BHYTPEHHHX Opra- Ha 30-ii u 180-# auu
HOB (T€YeHb, MOYKH, HAAMOYCYHUKH, CeNle3eHKa, CEpALle, 9KCIEPHUMEHTA

JIErKHE, THMYC, THIO(H3, FONIOBHOK MO3T, CEMEHHHKH, NPO-
CTaTa H ApYrye Npu Heo6X0JHMOCTH)

2. FeMaTonornyecKHe nokKasaTenu

— KOHLICHTpalHs reMoriobHHa B KPOBH, FeMaTOKPHT, 06- Ha 30-ii u 180-if qun
11e€ KOJHYECTBO IPUTPOLMTOB, CPEAHUIH 0OHEM IPUTPO- IKCMEpUMEHTa

LIMTa, CpeliHee COJCPKAHHE reMOornobHHa B 3pHTPOLIUTE,
CPEAHSA KOHUECHTPALUA reMorIoGHHA B 3pHTpOLUTE, 00-
11EE KOJIMYECTBO JIEHKOLUTOB, JeikoLHTapHai popMyia
(6a30dunbl, HeitTpodunb, TUMGOLMTEL, 303UHODHIHI,
MOHOLHTHI), 0011ee KONHYECTBO TPOMOOLHTOB, CKOPOCTh
OCEJIaHHS IPUTPOLIUTOB

3. BHoXHMHYeCKHE MOKa3aTENH CBIBOPOTKH KPOBH

— obwuit 6enok, anebymMuH, rnobynuHel, rnokKo3a, Kpea- Ha 30-i u 180-ii auu
THH, MOYEBHHA, 0OIIME NUITH/IBI, XOJICCTEPUH, TPUTIHLC- IKCIEPHMEHTA
PHAbL, XKENYHBIE KHCIOTHI, OMNHpYOHH 061Mi U npamoii,
MHHEpaIbHBIH cocTaB (HaTpHii, kanuid, dpocdop, xnopu-
JIbI), anaHMHAMHHOTpaHcdepasa, acmapraTaMHHOTpaHche-
pa3a, wenoynas ¢pocarasa, anpha-aMuiaza, IANAa3a, JaK-
TaTAETHAPOreHa3a, XOIMHICTEPasa

4. O0Mii aHaTU3 MOYH

— CYTOUHbI/ JHYype3, UBET U MPO3Pa4yHOCTh, OTHOCHTENb- Ha 30-ii u 180-i aumn
Has naoTHOCTh, pH, 6enok, rnKo3a, KpeaTHHHH 9KCHepUMEHTa
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Hpooonxcenue cxemol

2

5. Cucrema pepMeHTOB MeTabonH3Ma KCeHOGHOTHKOB

— aKTHBHOCTh (epmenTOB 1 1 2 da3sl MeTaGonnsMa Kce-
HOOHOTHKOB (0bL1ee conepkaHue uutoxpomos P-450 u bs,
N-aemeTunupoBaHHe aMHIONHUPUHA,
O-neMeTHIMPOBaHHE P-HHTPOAHH301a, THIPOKCHIHPOBA-
anc 3,4-6en3(a)nupena, O-ne3TNNUpOBanue 7-
3TOKCHKYMapiHa, O-Ie3THIHPOBaHHEe T-3TOKCH-
pe3opyduna, O-ae3THAHpoBanHe 7-NCHTOKCHpe3opybuHa,
snokcuaruaponasa, UDP-rmokypososunrpancepasa,
TIyTaTHOHTpaHcepasa)

Ha 30-it 1 180-i1 numn
IKCIIEPUMEHTA

6. CrabunbHocTh MeMOpaH H30COM KJIETOK MCYCHH

— ob11as U HeceMMMEHTHPYEMas aKTHBHOCTh
B-ranakTo3uaassl, B-rAOKypoHHAA3bl, apuacynbdaTassr A
uB

Ha 30-it 1 180-it anu
9KCNEepUMEHTa

7. Cucrema perynsuus anornrosa

— aKTHBHOCTH Kacna3bl 3 B rOMOT€HATAX TKAHM NMEYCHU U
TOJIOBHOrO Mo3ra

Ha 30-fi u 180-it nuu
3KCNEepUMEHTa

8. CucteMa aHTHOKCHIAHTHOM 3al{HTHI

~ aKTHBHOCTb ()epMEHTOB AHTHOKCHAHTHOI 3alLMTLI B
SPHTPOLHTAX (rNyTaTHOHPEAYKTa3a, MYTaTHOHIEPOKCH-
Na3a, CYNnepoKCHAAMCMYTa3a, KaTanasa)

Ha 30-ii u 180-ii quu
9KCMEPHMEHTA

— coJep)KaHHe MPOAYKTOB MEPEKHCHOTO OKMCICHHA JIMMH-
JOB B KPOBH M ne4eHH (MaJIOHOBbIH AHaNbAErHa, AHEHO-
BblC KOHBIOTAThI)

Ha 30-# 1 180-# nun
3KCMEPHMEHTA

— NPOAYKUHMA aKTHBHBIX (OPM KMCIOpOaa H HX MeTabonu-
TOB (KOHLCHTPALUUA HUTPATOB H HUTPHTOB B [L1a3M€ KPOBH
M NCYCHH)

Ha 30-i 1 180-i1 aun
3KCNEPHMEHTA

— KOHUCHTpaLHs aHTHOKCHAAHTOB: BOCCTAHOBJICHHBI
TJIYTAaTHOH [I€YCHH, 0011138 aHTHOKCHAAHTHAs
AKTMBHOCTb IJ1a3Mbi KDOBH

Ha 30-#i 1 180-i aun
3KCMEPHMEHTA

9. BocnanutenpHas peakuus

— M3MEpeHUe KOHUCHTPALMKU MapKepoB BocnaneHus (dax-
TOpa Hekpo3a ornyxony ansda, pakropa pocra onyxonu
6era-1, unTepneiikuna 1-6eTa) B cbIBOPOTKE KPOBH

Ha 30-# u 180-ii quu
9KCNEepHMEHTa

10. Mopdonoruyeckue uccaenoBaHuA

— MaKpOCKOMNU4ECKHE, MUKPOCKOIIHUECKUE HCCIICAOBAHNS,
MopdhomeTpuyeckuii aHanus3 (Jierkie, cepaue, aopTa, xke-
NYN0K, TOHKas ¥ TOJICTasi KUUIKA, fieYeHb, NOKENYAOUHAs
XKeJie3a, oYK, CCMCHHHMKH, POCTaTa, ceneseHka, iumda-
THYECKHE Y3IIbl, THMYC, IIUTOBHAHAA XKelle3a, HaAmoYcy-
HHMKH, rHNO(QHU3, TOJIOBHOI MO3T, KOXa

Ha 30-# u 180-ii nuu
9KCIICPUMEHTA

— MAaKpOCKOIIHYECCKHE, MUKPOCKOITHYCCKUE HCCICN0BAaHUA
BHYTPEHHHMX OpraHoB B C1y4ac I nbenn )UBOTHBIX B TeYe-
HHE IKCIICPUMCHTA AJI1 YCTAHOBACHUA NMPUYHHBI CMCPTH

B Teuenue 3xkcnepumenTa
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TIpodondicerue cxembl

1 2

— OMOJHHTENbHbIE HCCICAOBAHUA: THCTOXMMHUYECKHE HC- Ha 30-ii u 180-i1 nuu
Cne0BaHHA, HMMYHOTHCTOXHMHYECKUE HCCNEN0BaHUS JKCMEpPUMEHTa
KJIETOYHBIX MONYAAUMIA, JIEKTPOHHO-MHUKPOCKOTIHUECKHE

HCCNEe0BAHMS

11. Usyueuue pacnpeaenenus

— H3yYEHHC pacnpencacH!s HAaHO4YaCTHIL B Pa3NUYHbIX Op- Ha 30-ii u 180-it aun
raHax (nerkme, cepaie, XenyaoK, TOHKas H TONCTast KMIL- IKCIIEPUMEHTA

Ka, IICYEHb, [IOMKENYN0YHAs HKeNe3a, OYKH, CEMEHHUKH,
npocrara, cene3eHka, namMbaTHyecKue y3nsl, THMYC, L1~
TOBH/HAs )KeJIC3a, HAANOYCYHHKH, FOJIOBHOH MO3r) COOT-
BETCTBYIOLIMMH METOJAMH IPH HX HANHYHU

12. UccnenoBanne GpoHX0aIbBEOIAPHOro NaBaxa npH
HHIaNAUHOHHOM NYyTH BBEACHUA

— aKTHBHOCTb NAaKTATAETUAPOreHassl, j-rIyTamMun- Ha 30-i 1 180-i nuu
TpaHCHENTHAA3b!, IEeN0YHOH (ocdarasbl, conepxaHe JKCNEPHMEHTa
obuiero Genka m1aBaXxXHOH KHAKOCTH

7. IlpoBenenne ucce10BaHHl MO H3yYeHHIO
oTaajleHHbIX ¢ (PeKTOB AeHCTBUSI HAHOMATEPHAJIOB

7.1. U3yueHue MyTareHHbIX CBOHCTB HAHOMAaTEPHAJIOB.

7.1.1. H3ydeHHe MYyTareHHbIX CBOWCTB HAHOMATEpHAJIOB MPOBOAAT B TECTE yYeTa
aGeppauuit XpoOMOCOM B KJIETKaX KOCTHOTO MO3ra, TECTE ydeTa MHKpOsiAep B KJIETKaX, TECTe
y4eTa JOMHHAHTHAIX JIETANBHEIX MYTalHi B 3apO/ILILEBRIX KJIETKAX MLILIEH U TECTE BhIABIE-
Hus nopexaenuit JJHK.

7.1.2. Meron yuera abeppauiyii XpOMOCOM B KJIIETKaX KOCTHOro Mo3ra (OCHOBaH Ha pe-
THCTPalUMH BHAMMBIX CTPYKTYPHBIX HapylIeHHH XpPOMOCOM B KJIETKaX KOCTHOTO MO3ra Ha
craguu Mertadasst).

7.1.2.1. JlabopaTopHBIe )KMBOTHbIE — MBI JIMHEK C57B1/6 ¢ ucxonnoit maccoii Tena
18—20 r. KonuuectBo xHBOTHBIX B rpyniie — He MeHee 10 ocobeii. Kapantun — 10 queii.

7.1.2.2. )KXMBOTHBIE HAXO/TCS Ha MONYCHHTETHYECKOM PallMOHE, YKa3aHHOM B IIyHKTE
5.8 HacTOAMX METOAMYECKHX yKa3aHHH.

7.1.2.3. HcneiTyeMble HaHOMAaTEpPHANbl BBOAATCS €XEJHEBHO Ha NPOTHKEHUH 4—
5 cyT. PuKcauuIo KIETOYHOro MaTepHana OCYIUECTRIAIOT 4epe3 6 U 24 4 mociie nociesHero
BBeieHHA. KOHTPOJIBHYIO rpyniy COCTAB/IAIOT MBIIIM, KOTOPHIM HE BBOJMIIM HCIBITYEMBIX
HaHOMAaTEPHAIIOB.

B cnydae Heo6GXOAMMOCTH, KOrJa OTCYTCTBYIOT JIaHHBIE MO AHAJIOTHYHBIM MaTepHa-
J1aM, MOJTY4YEHHbIM TPaJHUMOHHBIMH METOJIAMH, U PACTBOPHTEJISIM HJIM HOCHMTENIIM HaHOMa-
TEPUaJIOB, OTAENBHO (OPMHUPYIOT TPYNILI KUBOTHBIX JUIS TIPOBEICHHUSA MCCIIE[OBaHHH Ha
9THX HaHOMaTepuaJax.

7.1.2.4. Anamusnpyior 100 MeTada3s oT Kak0ro >XMBOTHOIO; TIPH 3TOM YUUTHIBAETCH
YHCIO OAMHOYHBIX M MAapHBIX (PparMEeHTOB, XPOMAaTHAHBIX U XPOMOCOMHBEIX OOMEHOB, axpo-
MaTH4YeCKUX npoOenoB (remoB) H pa3peBOB [0 HEHTPOMEpE, YHMCHIO KJIETOK C MHOXKECTBEH-
HBIMH MOBPEXXACHUAMY M KJIETOK C MOIHOM AECTPYKLHEH XPOMOCOM.

7.1.2.5. OueHKy pe3yJIbTaToOB LIMTOTEHETHYECKOTO aHAIN3a MPOBOJAT MYTEM COIOCTaBIIE-
HHA J0JIEH KIIETOK C XPOMOCOMHBIMH abeppaliisiMi B KOHTPOJIEHO# M ONBITHOM IpyTinax.
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7.1.3. Meron yuera MHKpOsAEp B KIETKaX (OCHOBaH Ha PETHCTPALIMH KJIETOK C MHK-
posiIpaMHM).

7.1.3.1. JlJaGopatopHsie )uBOTHbIE — MblLH nHHUU C57B1/6 ¢ ncxonHoii Maccoit Tena
18—20 r. KonnyecTBo >KHBOTHBIX B rpymnme — He MeHee 10 ocoGeii. Kapantun — 10 mueii.

7.1.3.2. )KMBOTHBIE HAXOAATCA Ha I10JYCUHTETHYECKOM pallMOHE, YKa3aHHOM B NYHKTE
5.8 HacTOAMX METOAHYECKUX YKa3aHHH.

7.1.3.3. Hcnsityemble HaHOMaTepHalbl BBOJATCA €XEAHEBHO Ha NPOTHKCHUH 4—
5 cyT. DUKcauUio KISTOYHOrO0 MatepHalia OCYLIeCTBIAIOT Yepe3 6 M 24 4 1ocie NocieIHero
BReicHHs. KOHTPONBHYIO IpyNNy COCTABJAIOT MbIIIH, KOTOPBIM HE BBOIAMNM HCIBITYEMBIX
HAHOMAaTEepPHAJIOB.

B cnydyae HeoOXOAMMOCTH, KOT/la OTCYTCTBYIOT NaHHbIE [0 aHAJOTHYHLIM MarepHa-
naM, MOMYYEHHBIM TPAJAULMOHHBIMH METOJAaMH, H PaCTBOPHUTE/SAM WIKH HOCHTEIAM HAaHOMA-
TEPUANIOB, OTAENLHO (OPMHUPYIOT Ipymniibl JKHBOTHBIX [UIA MPOBEACHHS HCCIEAOBaHUN Ha
3TUX HaHOMaTepHaJax.

7.1.3.4. Aranuzupyror 2 000 monuxpoMaToQuALHBIX IPHTPOLIHMTOB KOCTHOTO MO3Ta OT
KaXKIOr0 KHBOTHOTO, COOTHOILEHHE HOPMO- H NOMXPOMATOGHILHBIX IPHTPOIMTOB ONpee-
10T TpH noacuete 500 3pHTPOLUTOB.

7.1.3.5. Ilpn oueHke pe3ynbTaTOB ClEAyeT OPHEHTHPOBATECA HA CTATHCTHYECKH JOC-
TOBEpPHOE, TI0 CPABHEHHIO C KOHTPOJIEM, YBEIHYEHHE YHCIIA NMOINXPOMATOGHIBHBIX SPUTPO-
IMUTOB C MHKPOSAAPAaMH.

7.1.4. MeTton yuyera NOMHMHAHTHBIX JICTATBHBIX MYTAUMH B 3apOJBIIIEBBIX KIIETKaX
Mbinieit (OCHOBaH Ha ydeTe OCTHMILIAHTalHOHHOM CMEPTHOCTH).

7.1.4.1. JIaGopaTopHsie ;KHBOTHEIE — MBIIIK THHHH CS57B1/6 ¢ ncxonHoit Maccoit Tena
18—20 r. Konn4ecTBO XHBOTHBIX B rpymiie — He MeHee 10 ocobeii. KapanTthu — 10 aueit.

7.1.4.2, JXMBOTHBIE HaXOIATCA Ha MOJYCHHTETHYECKOM PAaLIMOHE, YKa3aHHOM B IYHKTE
5.8 HACTOAIMX METORUYECKHX YKa3aHHH.

7.1.4.3. 14 BBIABJICHHS BO3MOXXHOTO OTpUULATENBHOTO 3¢deKTa Hcclnej0BaHuA NPO-
BoaATcA B TeyeHHe 3 Hea. Ha kaxayro HccnemoBaHHylo 03y GepyT He MeHee 15 camuos. Ilo-
Cclle BBEEHUS HCCIIENYyeMOro HaHOMaTepHana HiIH KOHTPOIILHOTO BEIIECTBA K KaXKIOMY CaM-
Iy MOACAXKHBAIOT IO 3 BUPrHHHbIe caMku. [ojcaaka caMOK K NMOJOMBITHBIM CaMIaM IIPOM3-
BOAUTCS €XEHENEIBHO Ha IPOTAXEHHH 3 HEll., UTO [AeT BO3MOXKHOCTH OLEHHTH AeHCTBHE
HaHOMATEepHAJIOB Ha MOJIOBble KIETKH B NMOCTMEHOTHYECKOM NEPUOAE — 3PENbIC CNepMaTo-
30HIEI, HO3XHHE U paHHME criepMaTHAbl. OTCaxkeHHBIX OEPEMEHHBIX CaMOK BCKPBIBAIOT Ha
15—17 neHp OGEpEMEHHOCTH M MOJCYHMTHIBAIOT YUCIIO JKENTHIX TeJ, KOJIMYECTBO >KHBBIX M
MepTBBIX 3MOpHOHOB. Il0 3THM [JaHHBIM PACCYMTHIBAIOT MOCTHMIUTAHTALHOHHYIO CMEpT-
HOCTb.

7.1.4.4. B cnydae HeoOXOZUMOCTH, KOT1a OTCYTCTBYIOT AaHHBIE 110 AHAJIOTHYHBIM Ma-
TepHasaM, NOJY4YE€HHBIM TPAaJIMLHOHHBIMH METOJaMH, H PACTBOPHTENAM HMIIH HOCHTENISM Ha-
HOMAaTEepHAJIOB, OTAENbHO (GOPMHPYIOT IPYNIBl JKHBOTHBIX JUIA NPOBENEHUSA UCCIENOBAaHMH
Ha 3THX BELECTBAX.

7.1.5. Tect Ha BhiaBIcHHE noBpexacHui JJHK, npenycmarpuBaromuii oLeHKy Lelo-
cTHOCTH cTpYKTYph!l JIHK MeToa0M 1e/IoNHOTO refb-MIeKTpodope3a H30THPOBAHHAIX KJIETOK
(Meron JHK-xoMeT), mpoBOAMTCA B COOTBETCTBHH C METOAUYECKHMHM PEKOMEHIALKAMH
«IlpuMeHeHHe METO/a LIETIOYHOTO reb-31eKTpodope3a H30JIUPOBAHHBIX KIETOK ISl OICHKH
TEHOTOKCHYECKHX CBOKMCTB MPHPOAHBIX WM CHHTETHYECKHX COEAMHEHHMH» (YTBEpXKICHBI
PAMH u PACXH, Mocksa, 2006).

7.2. U3yuenue penpoayKTHBHOH TOKCHYHOCTH HAaHOMATEPHAOB.

7.2.1. U3ydeHune penpoJyKTHBHOH TOKCHYHOCTH HAaHOMATEPHANIOB MPOBOJIUTCSA B KC-
nepAMeHTe Ha a00paTOPHBIX XKHBOTHBIX H BK/IIOYACT MCCICAOBAHHA T€HEPAaTHBHOM (yHK-
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I[HH, 3IMOPHOTOKCHYECKOTO W TEPATOrC€HHOro AEHCTBHS B NPEHATAJbHOM H MOCTHATAIHHOM
NEpHOAE Pa3BHTHSA, a TaKkXke NIPH HeEOOXOMMMOCTH U3ydeHHE IUIOJOBHTOCTH H 0obImeH penpo-
AYKTHBHOM (yHKLMH.

7.2.2. UccnenoBanus NpoBOAATCA Ha KpeICaX JHHUK BHCTap ¢ HCXOQHOH Maccoii Tena
100—120 r. Kapautun — 10 axeii. )XHBOTHbIe HAXOAATCA Ha MOJYCHHTETHUYECKOM PAalMOHE,
YKa3aHHOM B [IyHKTE 5.8 HAaCTOAUIUX METOJNYECKUX YKA3aHHUM.

7.2.3. KonuuecTBo )XUBOTHBIX B Ipymne — He MeHee 50 ocobeit (u3 Hux 30 camok u 20
CaMILIOB).

Pacmpesenenne rno rpynnam: 1 rpynna — KOHTpoibHasg Ipynna KpbIc (CaMIbl H CaMKH)
MOJydaeT Ha TPOTAXKEHUH BCEro 3KCMNEPHMEHTa IONYCHHTETHYECKHH palMOH; 2 rpymna
(caMIIbl M CaMKH) NOJNyYaeT MOTYCHHTETHUECKUH PallMOH C BKIIOMEHHEM aHaJlora HaHOMare-
pHana, MoJy4eHHOTO TPaAMLHOHHBIM COCOOOM (eciM TakoBOi MMeercs); 3 rpymma KprIC
(caMuBl ¥ CaMKH) IONy4aeT NOTYCHHTETHYECKHI PAllMOH C BKIIOYEHHEM HCCIIeTyeMOTo Ha-
HoOMaTepHajla B TOM X€ KOJHYECTBE, YTO H KPbICHI 2 rpymisl. JXHBOTHbIE HAXOAATCA Ha HTHX
paluoHax He MeHee 30 qHeR 10 crapHBaHMs, BO BpeMs CIapHBaHHA, OepEeMEHHOCTH, JlaKTa-
uuH. [lonydeHHOE MOTOMCTBO HAXOAUTCA HA ITHX PAllMOHAX IO MOMEHTA [TOJNIOBO 3PENOCTH.

7.2.4. B nepuon BCEro 3KCHEPUMEHTa PErHCTPUPYETCS OOLIEe COCTOAHHUE XKUBOTHBIX
(BHEWIHUIT BUJ, IBUTaTeNbHas aKTHBHOCTb, COCTOSHUE IIEPCTH), MOENAEMOCTh KOpMa (exe-
JIHeBHO), Macca Ttena (1 pa3 B Hen.).

7.2.5. Tloka3zarenn, XapakTepH3YIOLHE reHEPaTHBHYIO (YHKIHIO:

* MONOBO3pelEle CaMUbl — MOPQOJIOTHYECKHE HUCCIIEAOBAaHHA CEMEHHHKOB (MHIEKC
cIepMaToreHesa, CpeiHee KOJHYECTBO HOPMAaNbHBIX CIEPMAaTOTOHHH B KaXOM KaHalblE,
OTHOCHTENIbHOE KOJIMYECTBO KaHANbLEB C 12-ii craiuneli Melio3a);

* TOJIOBO3pENble CaMKH: MOpPQOJIOTHYECKHE HMCCIEHOBAHHA SUYHMKOB (MPUMOPIH-
abHble (HOJUTHKYBI, GONNMKYIEI ¢ JBYMA H Gosiee CNoAMH POSUHKYIAPHBIX KIETOK, Tpe-
THYHBbIE (OJUTHKYNBI, aTPETHYECKHE TENa, XKeNThle Tea, ofllee KOJHYECTBO rEHEPaTHBHBIX
tbopm).

7.2.6. OMOPHOTOKCHYECKOE M TEPATOreHHOE JIEHCTBHE HAHOMATEPHAJIOB B NPEHATANIb-
HOM TIEpHOJE.

JnisA criapuBaHHA B KIETKY K JIBYM CaMKaM IOJCa)XHBAIOT BEYEPOM OXHOTO CaMua, YyT-
POM OCYILIECTBIITIOT MHKPOCKONIMPOBAaHHE BIIArajMIHEIX Ma3KoB. ITepBblii AeHb 6epeMEHHOCTH
ONpeleNAIoT N0 HATHIHIO CIIEPMATO30H0B BO BIaraMiHbIXx Maskax. [To 10 6epeMeHHBIX ca-
MOK M3 Ka)XJ0¥ rpynnsl 3a0uBaior Ha 19—20 neHp GepemenHocTH. IInoas! U3BiIeKaloT U3 po-
roB MaTKH H 0OCNIEAyIOT BH3YallbHO IJIS 0OHApYKECHHSA BHINMBIX AHOMAIHIl pa3BHTHA, IOC/E
3TOro moAkl B3BemuBaloT. [locne HapyXHOro OCMOTpa IUIOBI KaXK/JOTO MOMeTa JeNAT Ha 2
rpynnel. OfHy Ipyniny HCHONAB3YIOT JUI H3YYeHMS BHYTPEHHHX OPTaHOB, a BTOPYHO IpyIly
UCTIONB3YIOT Ul H3YYEHHA COCTOSHHSA CKenera. [10ACYUTHIBAIOT KOIHYECTBO JKENTHIX TeN, KO-
JIHYECTBO MECT UMILIAHTALIUH, KOJIMYECTBO pe30pOLIi, KOJIMHYECTBO XKMBBIX H MEPTBLIX IJIOLOB
€ PacyeTOM Npe/- ¥ NOCTHMIUIAHTAIMOHHON SMOPHOHANLHOM CMEPTHOCTH, KPaHHOKAYAANbHbIH
pa3Mep, KOJIMYECTBO 0OCIICOBAHHBIX TUIOA0B (M3 HUX C aHOMAJIMAMH Pa3BUTHA).

7.2.7. OMOpHOTOKCHYECKOE H TepaToreHHOoe JCHCTBHE HAHOMATEpPHaloB B MOCTHA-
TallbHOM MEPHOJIE.

Mo 15 GepeMeHHBIX CaMOK B Ka>KAOH rpymne OCTaBISIOT 10 POAOB H MPOBOAAT H3yde-
HHE MOTOMCTBA: KONHYECTBO XKHUBBIX H MEPTBBHIX KpBICAT, MOACYET ocobeii pasHoro mnosa, ux
BHEINHHH BHA, YCTAaHOBJICHHE BHEIIHHX YPOACTB, H3MEpPEHHE MAacChl Telna U KpaHUOKayaalb-
HOro pasmepa. IIoToMCTBO B3BELIMBAIOT MPH POXIACHHH, 3aTEM €XEHENeNIbHO. YUHUTHIBAIOT
CleAylouMe MoKa3aTenu (PU3HONOTHYECKOrO Pa3sBUTHA KPBICAT: CPOKH OTAMMAHHUA YLIHBIX
PaKOBHH, MOABJIECHHE TIEPBHYHOTO BOJIOCSHOTO MOKPOBA, OTKPBITHE TJIa3, MPOpE3bIBaHHE pe3-
LOB, ONMYCKaHHE CEMEHHUKOB, OTKPHITHE BIIArajiviia, BBDKHBaeMOCTb notoMctsa. HaGmone-
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HH 32 TOTOMCTBOM OCYLUECTBISIIOT €XKEIHEBHO B TedeHHE 30 HEH M pacCYMTHIBAIOT BHIKH-
BaeMocTh Ha 30-i aeHb.

7.2.8. A3yyeHune NNoJOBUTOCTH K OOLICH PeNpOAyKTHBHOM QYHKINH B IKCIICPUMEHTE
Ha JIBYX MOKOJIEHUAX XKHUBOTHBIX (IIpH HEOOXOMUMOCTH).

7.2.8.1. HcxoHOE KOIMHYECTBO XKHBOTHBIX B IPYIINE JOJDKHO cocTaBnsTh 10 caMIoB U
20 camok. Fy poaurenbckoe NOKONEHHE NONY4acT MCCIACAYEMBbI HaHOMATepHal B TCYCHHE
9KCMO3UIMOHHOTO nepuoaa (70 aHeit), nepnosa GepeMEHHOCTH M 10 OKOHYaHHA BCKapMITH-
Bauus F| nokonenus. Iocne nocTuxeHns xUBOTHLIMHU F) 3penoctu (= 3 Mec.) MX cnapusaioT
4 nony4arT noroMctBo F,. Kak B onbITHOH, Tak ¥ B KOHTpONbHOMH rpymnax F, u F; nomkuo
OBITH MOJTy4EHO MTOTOMCTBO He MeHee, YeM oT 10 camok. Ilpn u3yuenun dusuyeckoro passu-
Tus notomctsa Fy u F, perucTpupyioT pasMep momera, 9UCIIO XHBBIX H MEPTBOPOXIEHHBIX
TUTOJIOB, YHCIIO 0co0eil pa3sHoro 1moja, JMHaMHKY MacChl H BRDKABAEMOCTh MOJIOAHAKA Ha 4-i,
7-#, 14-i1, 21-i u 30-i aHKU nociie poXKAEHHS, a TAKXKE CPOKH OTIHNAHHA YIIHOH paKOBHHEI,
MOABJIEHHE TIEPBHYHOT'O BOJOCAHOTO MOKPOBA, IPOpE3bIBAHHE PE3LUOB, OTKPBITHE J1a3, Nepe-
XOJ K CAMOCTOATENBHOMY ITUTaHHUIO, OITyCKaHHE CEMEHHUKOB, OTKPHITHE BlIarajiuuia.

7.2.8.2. B Bo3pacre 30 gHe# y MOTOMCTBa H3Y4alOT SMOLHOHAIBHO-IBHTATENBHOE NO-
BE/ICHHE C MCMOJIb30BAHHEM TECTA «OTKPHITOE T10JIE», ONPENENAIOT CYMMAIIHOHHO-TIOPOrOBBIH
MOKa3aTellb, CTaATHYECKYIO paboTOCIIOCOOHOCTS.

7.2.8.3. 3a egqununy HabmogeHus npHHUMalOT nomet. Ilony4yeHHble qaHHBIe 06paba-
TBHIBAIOT CTATUCTHYECKH, CPABHUBAIOT C KOHTPOJIEM H PETHCTPUPYIOT B Tablmuax.

7.2.9. OT4eT o pe3ynbTaTaM HCCIEAOBaHHH PENPOIYKTHBHOH TOKCHYHOCTH HaHOMa-
TEpHAJIOB JO/DKEH BKJIIOYaTh LU(pOBHIE JaHHbe B opMe TaONuL, COAEPKAUIMX OCHOBHbIE
CBeZIeHHS, HEOOXOAMMBIE [UIA CY)KACHUA O HAJIMUHHM WIIH OTCYTCTBHM Y HCCJIEYEMOI'0 HaHO-
Marepuaia HeGIaronpHATHOTO JEHCTBHA Ha BHYTpHYTpOOHOE Pa3BHTHE H MpPOLECCH penpo-
IYKLHH.

8. UMMyHoOI0rHYecKMe HCC/IeIOBAHUS H OLIEHKA
NOTEHIHAJbHOHR AJJIEPreHHOCTH HAHOMATEPUAJIOB

8.1. UIMMyHOIOTHYECKHE HCCIEAOBAHHA HAHOMATEPHANIOB NIPOBOJAT B IKCIIEPHMEHTE
Ha Meiuax nuHui CBA u CS7Bl/6 u BKIIOYAOT MCCIEAOBAaHHE MMMYHOMOIYIHPYIOUIETO
JeHCTBUS HAHOMAaTEPHAJIOB Ha FyMOpPaJbHOE 3BEHO HMMYHHUTETa, H3yYEeHHE UMMYHOMO/YIH-
pyroero aeHcTBHA HAHOMATEPHANIOB Ha KIETOYHOE 3BEHO MMMYHHMTETa, H3y4YeHHE HaHOMa-
TEPHAIOB B TECTE YyBCTBUTENLHOCTH MbIlIEH K T’MCTAMHHY M H3YYCHHE BIHAHMA HaHOMAaTe-
pHANIOB Ha €CTECTBEHHYIO PE3HCTEHTHOCTh Mbllleil k Salmonella typhimurium (canbMonen-
J1aM MBIIUHOTO THbA).

8.2. BeleHne HaHOMATEPHANOB JIaOOPAaTOPHLIM JKHBOTHBIM OCYIIECTBIAIOT ITYTEM,
KOTOPBIH NpeanonaraeTcs NpH HCIOIb30BaHMH HAHOMATEPHAJIOB B AJIbHEHIIIEM.

Hayuaemble HaHOMaTepHalbl JOMKHBI BBOJMTHCSA €XKEAHEBHO HA NMPOTHKEHHH BCETO
mepHoaa 3KkcnepuMeHTa. Bpems BBefieHHs coctaBaseT 21 nenb. Konnuectso HaHOMaTepuana
PACCUMTBIBAIOT HA EMHUILY MACChI TEJ1a )KUBOTHOTO MO JAHHBIM €XEIHEBHOTO B3BCIIMBAHMUA.

B Teyenne Bcero SkcnepuMEHTa JODKHBI HCIOJIb30BAaThCA 0Opa3Lisl HAHOMATEPHAJIOB
OJIHOI U TOH e MapTHH.

8.3. Jlna u3ydeHns BO3MOXKHBIX HMMYHOTOKCHUYECKHX CBOMCTB HAHOMAaTEpPHAIIOB HC-
noab3ytor Mbuue auaunit CBA # C57BV/6 ¢ ncxoanoii Maccoit tena 18—20 r, npoweauux
KapaHTHH B TeueHue 10 aueii. Bee sxcnepuMeHTanbHbIE )KUBOTHBIC HAXOAATCA HA MOJIHOLIEH-
HOM MOJIYCHHTCTHYECKOM pauHroHe (. 5.8).

8.4. U3yuatorca 2—3 m03BI HCCHENYEMOr0 HAHOMaTepHana.
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8.5. B TeueHne Bcero KcnepuMenTa GUKCHPYIOTCA obliiee COCTOSHHUE XUBOTHBIX, Xa-
paKTep IBUIaTeNIbHOW aKTHBHOCTH, COCTOSIHHE BOJIOCSHOTO M KOXKHOTO NMOKpOBa, rotpedie-
HHE KOpMa M BO/Ibl, H3MCHECHUA MACCHI TEJIA.

B citygae rubenu )KUBOTHBIX BO BPEMs IIPOBEIECHHS 3KCIEPHMEHTa y BCEX IMOTrHOMNX
JKHBOTHBIX MPOBOMATCA MAaKPOCKOMIMYECKOE H MHKPOCKOITMYECKOE HCCIeOBaHUE BHYTPEH-
HHUX OPraHOB C L0 YCTAHOBJICHUA MPUYMH rHOenH.

8.6. Pacnipenenenue no rpynnaM. JXHBOTHEIX KaXKIO JIMHUH pa3sfeNsiOT Ha CIEAYIO-
mue rpynnsl: 1 rpymmna — KOHTpoJbHas ((KHBOTHbIE HAXOJATCS Ha MOJYCUHTETHYECKOM pa-
11oHe); 2—4 rpynIsl HAXOUATCA Ha MONYCHHTETHYECKOM pauyOHE M IONY4YaroT U3y4aeMble
HAHOMATEPHAIIbl B Pa3HYHBIX KOHUEHTPALUHAX; KUBOTHBIE 5—7 IpYyIIl HaXOOATCA Ha IOy~
CHHTETHYECKOM PalHOHE H MONYYaloT BEILECTBO, aHANIOTHYHOE N0 COCTaBY M3y4aeMOMY Ha-
HOMaTepHally, HO HOJTy4eHHOE TPaJHLHOHHEIM CIIOcOOOM (€ciH Takoe UMeeTcs).

Ecnu B cocraBe mpenapara UCCISLyeMOro HaHOMaTepHalia NPUCYTCTBYET pacTBOPH-
TeNb UM HOCHUTEIb, HMCEIOLIMA ONpeNe/IeHHYI0 TOKCHKOIOFHYECKYIO XapaKTepPUCTHKY, TO A0-
NOJHUTEABHO (HYOPMUPYIOTCS I'PYTIIIB XHBOTHBIX, KOTOPBIM BBOAUTCSA 3TOT PACTBOPHUTENH HIIH
HOCHUTENb B TOH XKe JO3UPOBKE, YTO M B COCTABE NIPENapaTa UCCIEeAyeMOro HaHOMaTepHana.

8.7. HUccnenoBanue MMMYHOMOAYNHPYIOUIETO AEHCTBUA HaHOMATEPHAIOB Ha T'YMO-
paJbHOE 3BEHO HMMYHHUTETA.

B xaxnoit rpynne nomxuo OvITh He MeHee 20 ocobeii. U3yuaemuiii HaHOMaTepHan
BBOJMTCS MBIIIAM B TedeHHe 21 1M, MOCIIe Yero IUBOTHBIM OMBITHBIX U KOHTPOJIBHEIX TPYIIT
BBOJUTCS BHYTpHOpromMHHO 0,5 MJT THCIEpCHH IpHTpOLMTOB GapaHa (KOHUEHTpaus 20 MIH
KJIeTOK/M). 3a00p KPOBH NMpOBOAMTCA Ha 7-if, 14-if W 21-it AeHb mocile BBENEHHS 3PUTPOLH-~
TOB OapaHa. CEIBOPOTKY KPOBH THTPYIOT B PEakKLHH reMarriiOTHHAIHH OOIICIIPHHATHIM Me-
tonoM. IlopcuuThIBaloT cpemHee apu(GMETHYECKOE THTPOB TI'EMArrIIOTHHHHOB B KaxIoOi
TpYyIINe MBIIIEH.

8.8. H3yyeHue MMMYHOMOIYNHPYIOIIETO AEHCTBHS HAHOMAaTEPHAIOB HA KIETOYHOE
3BEHO MIMMYHMTETA.

B xaxpoii rpynne nomxHO OrITh He MeHee 15 ocobeit. M3yuyaeMslii HaHOMaTepHan
BBOAMTCA MbIIIaM 00€HX NHHHHA B TedeHHe 21 JIHA, NOCi€ Yero >KHBOTHBIM OMBITHBIX U KOH-
TPOJBHBIX FPYMI IOJKOXKHO B MEXJIONATOYHYIO 06JIacTh BBOAAT IpUTpOLMTHI 6apaHa B J03€
1 mMnH kneTok Ha Memb B o6beme 0,1 mi. Ha nAThii AeHp BCEM MbINIaM B MOAYINEYKY OTHOH
3ajiHell Jlanbl BBOASAT pa3pellaroliylo 103y SpHTpoLuToB Gapana B koHneHTpauuu 10° kneTok
Ha Mbis B o6beMe 0,02 mn. B koHTprnaTepansHylo MOAYyLIEYKY JIANBI B TOM e o0beMe —
0,95 %-it pacTBOp HaTpHsA XJIOpHIa. MeCTHYIO BOCTIAIMTENIBHYIO PEaKLHIO OLEHHBAIOT Yepes
18—20 4 myTeM omnpeneNneHUs Beca OMBITHONH H KOHTPONBbHOHU jlamoKk. MHTEHCUBHOCTh MeECT-
HOMW peakiuH ONpesensioT N0 HHAEKCY PEaKLHH.

8.9. U3yueHne HaHOMaTEPHAIIOB B TECTE YyBCTBHTENLHOCTH MbILIEH K TUCTAMHHY.

B kaxpoit rpynne nomxHo ObITh He MeHee 15 ocobeii. M3yuaemblit HaHOMaTepHan
BBOAMTCS MbliaM nuuuud CS57B1/6 B TeveHHe 21 AHA, nocie 4ero KMBOTHBIM OIBITHBIX H
KOHTPOJIBHbIX TPYIN BHYTPHOPIOLIMHHO BBOAAT PacTBOp FMCTAMHHA TMAPOXJIOPHAA B 103€
2,5 Mr Ha mbilb B 06beme 0,5 M pu3HONTOTHYECKOro pacTBopa. Peakunio y4HTHIBAIOT Yepes
24 4 no NpoueHTy rudeny MbIILEH.

8.10. U3yvueHne BIMAHNSA HAHOMATEPHAJIOB HA €CTECTBEHHYIO PE3UCTEHTHOCTD MBIIIEH
k Salmonella typhimurium (canbMOHeIIaM MBILUIHHOTO TH(]A).

H3yueHne BIUAHUSA NPOJYKTa Ha €CTECTBEHHYIO PE3HCTEHTHOCTE MBIIIEH K CallbMOHEIN-
JiaM MBIIIHHOTO THda MPOBOAAT Ha MOJENH BHYTPHOPIOLIMHHOIO 3apakeHHsi MBILEH JTHHHH
CS57BL1/6 pecstukparHo oTnuyalouMucsa go3amu S. typhimurium wmramm 415. B xaxnoii
rpynne OomkHO ObITe He MeHee 30 Menued. H3yyaemslif HaHomaTepHan BBOAHTCS B TeYCHHE
21 pHsA, MOC/e 4ero XHUBOTHBIX OIBITHBIX M KOHTPOJNBHBIX IPYIN 3apakKalOT TPeMs J03aMH
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METOQNYECKUE JOKYMEHTbI

KynpTypei: | 000; 100 u 10 mMukpoGueIx KIeTok Ha Mbimb. Habmonenue 3a XUBOTHBIMM 1po-
u3Boautcs B TeueHue 14 nueil. PaccuuTeiaior LDsy B ONBITHOM W KOHTPONBHOM rpymine, npo-
HEHT rHOenu XXMBOTHBIX 110 KaXIOMH 03¢ U MPOBOAAT CPAaBHUTENBHEIH aHANU3 Pe3yJIbTaTOB.

8.11. OueHky NOTEHIMAIBHONH AUIEPTEHHOCTH HAaHOMATEPHAJIOB NPOBOJAT B DKCIIE-
pHMeEHTe Ha J1abopaTOpHBIX KHUBOTHBIX. [IOTEHIHANbHYIO aJUIEPreHHOCTh OLIEHUBAIOT, OIpe-
JENAA TAKECTh NPOTEKaHHA CUCTEMHOMH aHadHIAKCHH M yPOBHA LMPKYIHPYIOLMX CEHCHOH-
Ju3Mpylowux aHturen cybwinaccos 1gGy + 18G4 y KpbIC KOHTPOJIBHBIX H ONLITHBIX TPYIIM.

Meron ocHOBaH Ha KONMHYECTBEHHON OLEHKE TAXKECTH PEaKLUH CHCTEMHOH aHadu-
JIAKCHH, BOSHHKAIOWIEH NPHU BHYTPHOPIOMIKHHONA CEHCHOUNU3ALHH B3POCIBIX KPBIC MHINEBBIM
aHTHIeHOM — OBaJbOYMHHOM KYpPHMHOro filia C MOCJIEAYIOLMM BHYTPHBEHHBIM BBEICHHEM
CEHCHOUIH3HPOBAaHHBIM JKMBOTHBIM pa3perliatouieit 103bl Toro e 6enka.

8.11.1. HUccnenoBanus npoBousaTcs Ha KphIcax THHUN BucTap ¢ HCXOqHOH Maccoii Te-
na 150—180 r. Kapautun B Teuenue 10 xueit. Bce )xMBOTHBIE HAXOAATCA HA NMOJYCHHTETHYE-
CKOM pallMOHE, YKa3aHHOM B M. 5.8 HacTOAUMX METOAMYECKHX YKaszaHuil. B cocmaee kopma
e QONHCHO Co0epICambCa AuUNN0z0 benka!

8.11.2. ITlyTe BBeACHHA HaAHOMaTepHala JOMKEH OBITh TAKMM Xe, KaK W Mpejnonarae-
MBIf NyTh €ro BO3JCHCTBUA Ha denoBeKka. 3yyaemble HaHOMAaTEpHAIIbl JO/DKHEI BBOAMTHCA
€XEIHEBHO Ha MPOTMHKEHHH BCEro Mmepuojia IKCrnepuMeHTa. B TeueHHe BCero 3KcriepuMeHTa
IO/DKHBI MCNIONB30BaThCA 00pa3libl HAHOMATEPHANIOB OJHOM M TOM e MapTHH.

8.11.3. KonnuecTBo XHBOTHBIX B rpynne — He MeHee 25 ocobeii. @opmupyior 3 rpyn-
bl IKCIIEPUMEHTANBHBIX XXHBOTHBIX: | Ipynna — KOHTPOJbHAA, MOAYYAIOIAsA MOTYCHHTETH-
YEeCKHH palHoOH; 2 rpynna — KMBOTHBIE HaXOJATCA Ha NMOJYCHHTETHYECKOM palIMOHE M NOA-
BEPraloTcA BO3JCHCTBHIO H3Y4YaeMOro HaHOMaTepHala; 3 Ipynna — )XHBOTHEIE HAaXOJATCS Ha
MOJYCUHTETHYECKOM PAllHOHE M MOJBEPTraloTCA BO3ACHCTBHIO aHAJIOra HCCIEAYEMOTO HAaHO-
MaTepHana (eciau TakOBOH HMeeTCs ), MONY4eHHOr0 B TPAAHLIMOHHOM (opMe.

8.11.4. [TpoaOMKHTENBLHOCT IKCIIEPUMEHTA — 29 fIHEiA.

8.11.5. Ha 1-i, 3-i u 5-it neHp 3KCIIepUMEHTa KpBIC BHYTPHOPIOIMHHO CEHCUOUTH3UPY-
0T OBaIbOYMHHOM KypHMHOrO sitlia B s1o3¢ 100 Mkr BMecte ¢ jmicniepcueil THAPOKCHAA aJIIOMH-
HHH, BBOAMMOH B 7103€, SKBHBAIIEHTHO#H 0,5 MIr amoMOKa/IMeBLIX KBAClLIOB, a Ha 21-11 AeHb 3Kcne-
PHMMEHTa BBOJAT B TEX XK€ YCJIOBHAX AONONHHTENBHYIO («OyCTEpHYIO») 03y aHTUreHa, YMEHb-
meHHyIo B 10 pa3 no cpaBHeHHIO ¢ NepBOHaYaIbHOH A030M. KopMienne paunonamMn U BBeicHHE
HaHOMATepHana M ero aHajaora npoAoDKAIOT IO YTpa 29 iHs 3KCIIEPHMEHTA, TIOCHE HEero BHYTpH-
BEHHO BBOJAT PacTBOp OBaILOYMHHA KypHHOTO Aila B A03¢ 5—30 MI/kr Maccsl Tesa (BBOAHMMAas
Jl03a JO/bKHA 0OecrevnBaTs JIETaNbHOCTh KHBOTHBIX KOHTPOJIBHOM rpynmbl B npeaenax 30—
50 %) 1 Ha NPOTSHKEHUH 24 4 OLEHHUBAIOT TDKECTh PEaKLHH aHaQHITAKCHH MO CIIeYIOMIHM MOKa-
3aTelsM: BAJIOCTh, O3HOO, OZIBIILIKA, aTAaKCHA, LIMAHO3, Nape3 3aJHUX KOHEYHOCTEM, CYI0pOrH, na-
paTHY, NIETANBHBIA UCXOJ| M PaCCYHTHIBAIOT aHA(PHIIAKTHYCCKUH HHAEKC KaK cpeaHee apupMeTH-
yeckoe 6aUIBHBIX OLIEHOK TSHKECTH PEakLHi Mo rpytine.

8.11.6. TskecTh peakUHMH OLEHHUBAIOT B COOTBETCTBHH CO LUKAJIOH:

TposBnenus Tsaxectb peakuuu (6ann)
Her peakunn 0
Bsnocts, KOXHBIiH 3y, 03HOO, OAbIIIKA 1
ATakcus, LUHaHO3 KOXHBIX MOKPOBOB, 2
nape3 3alHUX KOHEYHOCTEH
Cynoporu, napanuy
JlcranbHelii ucxon 4
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8.11.7. HenocpeacTBeHHO mepej BBEJEHHEM Pa3pellaloleil K036 Y KPbIC H3 XBOCTO-
BOH BeHbl oTOHparoT 0,2—0,3 M1 KpOBH 1 ONpelie/ieHHs YPOBHA CEUHPHYECKUX aHTUTEL.
KOHUEHTPAUHIO UM THTP AHTHTEN ONPEIEIIAIOT METOAOM HEMPAMOrO TBEPAOGA3HOTO UMMY-
HO(EPMEHTHOTO TECTA HA MOJUCTHPONBHBIX MUIAHIIETAX.

8.11.8. JlocTOBEpHOCTH PAa3NMuMil TAKECTH aHAQHIAKCHH ONMPENENAIOT B COOTBETCT-
Bun ¢ U-tectom yrnosoro npeoGpaxenus duiepa ans noneBuiX nokasarened. [Jocrosep-
HOCTBH Pa3/THYHMii JIOTIONHUTENBHO NMPOBEPAIOT C MOMOLIBIO HEMAapaMETPHYECKOrO PaHroBOro
Tecta MaHa-YHTHHM H MHOrOMEPHOI'O HENapaMETPHYECKOT0 KPHTEPHS XH-KBaJpaT.

8.11.9. JlocToBepHOCTh pa3NHyMii CPENHMX 3HAYCHWH W JMCNEPCHil KOHIEHTpauMi
HIIM THTPOB aHTHUTEN K OBaJMLOYMHHY KYpPHHOrO LA ONIPENEIIAIOT C HCMONB30BAHUEM KPHTe-
pus CteroneHTa M F-Tecta Ha octatounyto aucnepcuio Ouuepa. JIoNOIHHUTENBHO NPOBEPAIOT
JOCTOBEPHOCTh PA3IHYHil paclpelesieHdss B CPABHUBAEMBIX [PYNIAX C UCIONLE30BaHHEM HE-
napaMeTPHYECKOr0 PaHroBOro Kpurepus MaHa- YHTHH.


https://meganorm.ru/Data2/1/4293825/4293825845.htm

