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1. Pazpadoraunnl: ['ocygapcTBeHHbIM yupexaeHnnem HUWM nuranus Poc-
CUMCKOM akaJeMum MeguuuHckux Hayk (B. A. Tyreasan, W. H. Akcrok,
A. B. Bacunees, M. M. 1. 'anmmapor, H. B. | Mmomunackuii, B. M. JKMUHUYEHKO,
JI. B. Kparuenko, B. K. Mazo, B. Il. Canpeikun, E. FO. Copoknna, H. B. Teiu-
ko, C. A. XoTuMUcHKO); | ocymapcTtBeHHBIM yupexaeaueM HMI BakuuH U chI-
BOpoTOK uUM. WM. M. MeunukoBa Poccuiickoil akaaeMHUM MCIUIMHCKHUX HAVK
(b. ®. Cemenor, M. B. bpunnna, H. C. 3axapora); ®ejiepalisHOH ClTyKO00H 1O
HAZ30py B cdepe 3allUTHl MpaB IMOTPEOUTEIEH U OJaromoiydus 4eloBeKa
(I". T". Oaumenko, JI. I'l. I'yneuenxko, 1. E. UBanoB); I'ocy1apcTBEHHEIM 00pa3o0-
BATEJILHLIM YUPEKJIEHUEM BbICUIErO NpodecCUOHaAILHOrO obpa3zoBanusd Moc-
KOBCKOMW MeguuMHCKON akajgemuein nMm. M. M. CeueHora ®ejiepalibHOTO areHT-
CTBa II0 3ApaBOOXpaHEHUIO U colalbHOMY pazBuTHiO (b. 11. CyxanoB); lleH-
TpoM «buoumkenepus» Poccuiickon axkagemuu Hayk (K. 1. Ckpsioum,
b. b. Ky3nenor); [ 'ocygapcTREHHBIM 00pa3oBaTEIILHBIM YUPEKJIEHHUEM BRHICIIETO
npoheccuoHaIbHOro 00pa3zoBaHuI MOCKOBCKUM TOCYIAapCTBEHHBIM YHUBEPCU-
TETOM IPUKIAZHON OMOTEXHOJIOTUUM MHUHUCTEPCTBA 00pa30BaHUs U HayKu Poc-
curickon ®Oejepauun (M. A. Porog, H. B. I'ypora, B. B. Cyukon).

2. YTBepKIeHB MOCTAHOBIEHUEM | TaBHOroO rocygapCTBEHHOTO CAHUTAP-
Horo Bpaua Poccuiickon Meaepanuu 1. 1. Onumenko 30.11.2007 Ne 80.

3. Breaenn! B gevicteue ¢ 30.11.2007.

4. SapeructpupoBaHbl B MuHHUCTEpCcTBE ocTULMU Poccuiickoit denepa-
i 06 despans 2008 r., peructpaunonubrii Homep 11117,

5. Brenenrnl BzaMed MYK 2.3.2.970—00 «Menuko-oOuogorudeckas ollcH-
Ka MUILIEBOU MPOAYKLUMU, MOJIYYEHHOM M3 TNE€HETHUYECKU MOIU(PULUPOBAHHLIX
UCTOYHHUKORBY.
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VTBEPXJIEHO

IlocTagoBinenmueM | J1aBHOIO
rOCYJIapCTBEHHOIO CAHUTAPHOTO Bpaya

Poccuiickoir Denepanunu
oT 30 Hosg0pst 2007 . Ne 80

2.3.2. 1IPOJOBOJIbCTBEHHOE CbhIPbE M 1 IMIIEBBIE 1TPOJ{YKTbI

Meanko-OnoJioruuyeckas olneHKa 0e30macHoOCTH
reHHO-UHKEeHEPHO-MOAH(PHUIIMPOBAHHLIX OPraHU3MOB
PACTHTEJILHOTO NIPOUCXOKIEHUS

MeToanueckue yKazaHusd
MY 2.3.2.2306—07

1. O01IMe mo10;keHus U 00J1acTh IPUMEHEHU A

1.1. MeTtoanueckue ykKa3aHUs YCTAaHABJIUBAIOT TPEOOBAHUS K MPOBEJIE-
HUK OLIEHKH O€30MacHOCTH TI'eHHO-MHKEHEPHO-MOJN(MDUIIMPOBAHHBIX Opra-
HU3MOB PACTUTEJILHOTO MpoucxoxacHusA (1 MO).

1.2. TpeOoBaHUs, U3OKEHHBLIE B HACTOAIIMUX METOJAUYECKUX YKA3AHUIX,
NPUMEHSIOTCS HA 3Tale rocyaapcTBeHHou peructpauuu I’ MO, BoepBrie 1mo-
CTYHArIIUX Ha IIPOJOBOJILCTBEHHBIN PEIHOK Poccuiickoit denepalun.

1.3. Metoauueckue ykazaHus pa3padoTaHbl C LENbI o0eceyeHns e1u-
HOM, HAYYHO 0OOCHOBAHHOI CUCTEMEI OlLIEHKU Oe3onacHocTH MO, 1 yUUTHI-
BalOT HOBBLIE METOIMYECKUE MOAXOABI KaK pa3zpaboTtaHHble B Poccun, Tak u
PEKOMEHJOBAHHbLIE MEXIAYHAPOAHLIMU opraHuzanuaMu (BO3, ®AO u ap.)

(24, 30, 31, 37, 46, 47].

2. DKCNEePTHLIM AHAJIN3 H OLIeHKA JAHHBIX, XapaKTePU3YIOIIHX
3asiBJICHHBIC N€HHO-UHKECHEPHO-MOAR(PUIIHPOBAHHBIC OPraHU3MbI

2.1. Obmaa xapaktepuctuka [ MO BxIOuUaeT aHauu3 WHOOPMAIUH,
MPEACTABIICHHOU 3asIBUTEJIEM

® 1103BONIAIONIeH naeHTuguuuporars I MO (Bua, copT, TpaHchopMalll-
OHHOE COOBITHUE);

® 00 UCXOJHOM POAUTEILCKOM OpraHu3Me (TaKCOHOMHYECKAS XapaKTepH-
CTHKA, OIHACAHUE CIIOco0a pa3MHOKEHUS U paclpOCTPaHEHU; JJAHHBIE O TOKCHYe-
CKUX, aJIJIEPTeHHBIX U JIPYTUX HEOIarompusITHEIX CBOUCTBRAX);

e 00 OpraHu3Max-JI0HOpaX BHOCUMBIX I'€HOB (TAKCOHOMMYECKAsA Xapak-
TEPUCTUKA, UCTOPUS UCIIOJIL30BAHUS );
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® 0 METOJIE TEHETUUYECKOU MOJIM(UKAIUU (OMUCAHUE METOJa MOJIU(U-
KalluU, CTPYKTYPBI BEKTOpPaA, CTPYKTYPhl BCTABKH );

e 0 MO (onucanue cBONCTR, MPUOOPETEHHBIX PACTEHUEM B PE3YIILTATE
MOAW(UKALIUU, ONMMCAHUE CTPYKTYpPbl FT€HETUYECKON KOHCTPYKIUU (BHECEH-
HOWM WJIM YJAJICHHOI) U MeCTa e€ JIOKaIN3alul, XapakKTepUCTUKY DKCIIPECCUU
BCTPOEHHEIX T'eHOB (3KCIpPECcCHUsd B MPOIECCEe OHTOTEHE3a pacTeHUs, UHTCH-
CUBHOCTD 3KCIIPECCUM B CTPYKTYPHBLIX KOMIIOHEHTAX PACTEHUS U JIp.), XapakK-
TEPUCTUKY Pa3]INUMil ¢ POAUTEIILCKAM OPraHU3MOM (CIoco0 pa3MHOKEHMA,
CIIOCOOHOCTB K MEPEKPECTHOMY OIMNBUIEHUIO, YCTOMUYMBOCTL K CTPECCOBBIM BO3-
NEUCTBUAM M JIp.), XapaKTepPUCTUKY TE€HETUYEeCKOW W (PEHOTUIHUYECKON CTa-
OUJIBHOCTU (JOJIKHBI OBITh MIPEACTARIICHEI JIaHHEIE, MOJIYYEHHBIE B Pe3YJILTATE
NCCIeJOBAHNI HECKONBbKUX MokojieHuM 1’ MOQO), XapakTepHUCTUKY CIIOCOOHOCTU
K IEpEeHOCY I'€HOB B APYIrue OpraHu3Mbl (pacTeHUs, MUKPOOPIraHU3MBI ).

2.2. O1eHKa KOMOO3UIMOHHON 3KBUBAIIEHTHOCTH MPOBOJUTCS HA OCHO-
BaHUMU CBEIECHMU, IPEICTABICHHBIX 3asdBUTEIEM, O pe3yllbTaTax CpaBHEHUS
XuMHu4eckoro cocrtapa I MO ¢ XMMHUYECKUM COCTABOM €0 TPaJAUILIOHHOIO
aHajora 1o CJICIYIIIUM MapaMeTpaM:

CoZepKaHue OenkKa;

AMUHOKHUCIIOTHBIU COCTaB,

COJIepKaHue Kupa;

KUPHO-KUCITOTHBIU COCTAaB;

VTJIEBOJAHBIN COCTAaB;

coJiepKaHEe BUTAMUHOB;

COJIEpKaHUE MaKpO- U MUKPOIJIEMEHTOB;
COJIEpKaHUE OMOJIOTUYECKH aKTUBHBIX BEIECTRB;
COJIEpIKaHUE aJJIEPTreHOB;

® COJCPKAaHUE aHTPOMOTEHHBIX U MPUPOJHBIX KOHTAMUHAHTOB (TOKCUU-
HBIX 3JIEMEHTOB, MHUKOTOKCWHOB, II€CTHUIHUJOB, PaJUOHYKIUIOB, BPEAHBIX
npuMeceil u ap.);

® COJIEpKaHEe AaHTUHYTPUEHTOB U JAPYIrUX BeEINECTB, XapaKTEepPHBIX IJIA
PAcCTUTEJIBHBIX OPTaHU3MOB JaHHOIO BUJA.

llepedyenp mokazarene BapbUpPyeTCsd B 3aBUCUMOCTH OT CBOWCTB HU3Y-
yaeMoT o pacTUTEIILHOTO OpraHu3Ma.

2.3. O1eHKa KOMIO3UIIMOHHOM 3KBUBAJICHTHOCTH | MO u ero tpaauiu-
OHHOI'O aHaJlora MPOBOAUTCS ¢ Y4ETOM OMOJIOTUYECKUX KoNneOaHuli 3HaUeHUH
MOKa3aTeJiet, XapaKTEPHBIX IJII PAaCTEHUN JaHHOTO BUA.

2.4. AHanu3 pe3yJIbTaTOB TOKCUKOJIOTHYECKUX HUCCIIENOBAHUN ITPOBOIUT-
Cs Ha OCHOBAHWU CBEACHUU, MPEJICTABICHHBIX 3aIBUTEIIEM, BKITFOUAFOIIIUX

® pe3yNbTaThl OLIEHKH 0€30MacHOCTU OJHOI0 MJIM HECKOJILKUX OENKOB,
OIMPEJICISIONUX NPOSBICHUE 3aJaHHBIX Mpu3HakoB y I MO (MolleKkysipHast U
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OMOXUMMYECKas XapaKTepUCTUKA O€NKa, HaJIMdne UM OTCYTCTBUE TOMOJIO-
’MA ¢ TOKCUHAMU O€JKOBOI IIPUPOABI, a4 TaKXKe ¢ OenkaMu, 00jaJaroliMHU
(hapMaKOIOrMUeCcKON UM UHOU OMOJIOrMYeCKON aKTMBHOCTBIO (MPH MCIOIb-
3o0BaHMM 0a3 JaHHBIX PIR, EMBL, SwissProt, GenBank u 1p.); u3ydeHue
CTAOMJIBHOCTHU OeNnkKa mpu o0padOTKe, XpaHEHWH, TeXHONOIMYECKOH mnepepa-
00TKe; BIUAHUE TemnepaTrypbl U pH, BO3MoKHBIE MOOU(pUKALIUU W/ U 00pa-
30BaHUE CTAOUJIBHBIX OEJIKOBBIX (DParMEHTOB B Pe3yJILTATE Pa3IUIHBIX BO3-
NEeNCTBUI; YCTONUYUBOCTL O€JIKa K 00pad0TKe NPOTEOJIMTUUYECKUMU (PepMEH-
TaMU B SKCIIEPUMEHTE in Vvitro, UCCIeN0BaHUA OCTPOIl mepopajlbHONM TOKCUY-
HOCTH O€JIKa B BKCIIEPUMEHTE Ha IPRI3yHAX U JIP.);

® pe3ylbTaThl OLEHKU O€30MacCHOCTH HATUBHOIO MNPOAYKTA (JaHHBIE
90-THEBHBIX UCCJIEIOBAHUN Ha IphI3yHAX, JAHHBIC UCCIIEJOBAHUU Ha MOJIO-
ABIX OBICTPO PacTyLIUX JKUBOTHEIX (LBIIIIATAX-Opoiinepax, ArTHATaX U Ap.) — B
clydae, eCJM TaKhe UCCIIEJ0BAHUS IPOBOIUINCE;

® PE3YIbTATHl JIPYTUX TOKCUKOJIOTHYECKUX UCCIICJOBAaHUMA.
2.5. AHanu3 pe3yiabTaTOB AlUIEProJIOrMYECKUX HUCCIEJ0BAHUN IIPOBO-
IIUTCS HAa OCHOBAHUM CBEICHUU, MPEACTABICHHBIX 3aBUTEIEM, BKIFOYAOIIUX:

® PE3YIILTATHl OLUEHKU AJNIEPTEHHBIX CBOUCTB OOHOIO WJIU HECKOJIBKUX
OeIIKOB, oNMpeAenstolnX IIposgBlIeHne 3aJaHHbIX Ipu3HakoB Y MO (cpaBHe-
HHUE ¢ U3BECTHLIMU alJIEpPreHaMU C UCIONb30BaHMEM 0a3 JaHHBIX, COIAECpIKa-
MUX UH(OOPMALIUIO O TPEXMEPHOI CTPYKTYpEe U (DYHKIIUU U3BECTHHIX aJlJIep-
F€HOB U POJACTBEHHEIX UM O€JIKOB); OIIpeJieIeHNe MOTeHIUAIbHON aJlIepreH-
HOCTH O€JIKa B MMMYHOXUMHWYECKUX UCC/IEJOBAHUAX 1n VItro ¢ MCIOJIb30Ba-
HueM [gl, BBIZIEJIEHHBIX U3 CBIBOPOTKUA KPOBU IMAIIMEHTOB, CTPAJAFONINX AJl-
JEprucu; OmNpeacjicHne YCTOMUMBOCTU K BO3JAECUCTBUIO MPOTEOIUTUUYECKUX
(GEpPMEHTOR (TIENCUHA);, CKPUHHHTOBBIE MCCIICAOBAHUS C MCIIOJIB30BAHUEM
CHIBOPOTOK KPOBH MAIlMEHTOB, CTPAJArONINX aJUIEprueun; AOMNOJTHUTEIIBHBIE
UCClIe0BaHUA (B T. 4. in Vivo);

® PE3YJILTATHl AJJIEProJIOTMUECKUX UCCIEHOBAHUN HATUBHOI'O MPOAYKTA
(cpaBHeHHUE HaOopa amnepreHoB uccinegyeMoro 'MO ¢ HabopoM anjepreHoB
€ro TPaIUIMOHHOTO aHaJIora U JIp.) JOJIKHEI OBITh IIPOBEJEHHBI B ClIydae, €Cliv
NMEIOTCA JaHHBIE 00 alJepreHHbIX CBOMCTBAX OpraHu3Ma-a0Hopa.

2.6. AHaIIU3 PE3YIILTATOR IPYTUX UCCIIEHOBAHUN (B CIyYae, €CJIU TaKUE
UCCJIEIOBAaHUs OBLIM BBIMOJHEHBI) MPOBOJUTCS HA OCHOBAaHUU CBEJACHUM,
NPEeACTABICHHBIX 3aABUTEIIEM, BKIFOUYAKOIIUX PE3YIbTATHI:

® ONPENCIICHUSA MUIIEBOU LIECHHOCTU (TaK KakK 3aJaHHbIe U HE3aJaHHBIC
3P (PEKTEl TEHETUYECKON MOJUMPUKAIIMNE MOI'YT SRJISTHCS IMIPUUIUHOM U3MEHe-
HUsA OajlaHca MaKpo- U MUKPOHYTPUEHTOB, U, ClieJOBaTEeIbLHO, BECTU K U3MeE-
HEHUIO MUIIEBON LIECHHOCTHU MTPOAYKTA);

® IIPUMEHECHUS HOBEUINUX aHAJIUTUYECKUX METOJOB, TaKUX KakK IIPO-
(UNIBHBIE TEXHOIOTUH U AP.
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2.7. AHANIU3 Pe3YIILTATOR IMMOCTPETUCTPALIUOHHOTO MOHUTOPHHTA B
CTpaHe-3asBUTEJIe U JPYTUX CTPaHaX, OCYILIECTBIAEMOro C LeJIbIO BLISABICHUS
He3aJJaHHBIX A(MMEKTOB TeHETUUECKOU MOAM(UKAINU, KOTOPbIE HE MOTIIU
OBITh OOHapy>KeHbI Ha CTAJWU PEerucTPalUMOHHBIX UCCIEIOBAHUN, TPOBOIAUT-
Csl HA OCHOBAHWM CBEJICHUM, IpeACcTaBIeHHBIX 3asBUTEIIEM.

3. MeToabl 0OOHaApY:KeHHSI, HACHTH(PUKAIUA U KOJIHYECTBEHHOI O
onpeaeIeHus TeHHO-UHAKEHEePHO-MOAU(PUIIUPOBAHHBIX
OPraHu3MoOB B IIHIIEBbLIX IIPOAYKTAX

3.1. DxcnepTHas OllEHKa MeTOoJoB uUiacHTHUuKauuu [ MO HamparieHa
Ha TIOATBEpKACHUE WX aJeKBAaTHOCTU MHCTPYMEHTAJIBLHON U METOIUYECKOM
0aze, UCIIONBL3YEeMOU B yupexkaeHuIx DenepanbHOl CNyKOBI IO HaA30py B
c(pepe 3alUTHI MpaB MOTpedOUTENel U OJ1arononyuuns 4ejloBeKa A1 KOHTPOIIA

3a oOpameHneM MO U MapKUpOBKOW MUILEBBLIX MPOAYKTOB, COAEprKallUX
I MO.

3.2. DKcriepTHas OIIEHKA METOJOB OOHApPYKEHUS, UICHTU(DUKAIUU U
KOJIMYECTBEHHOIO onpeneneHus | MO B NUILIEBBIX OPOAYKTAX IIPOBOIUTCH HA
OCHOBAHUU CBEACHUM, MPEACTABIECHHLIX 3a1BUTEIIEM, BKIIFOYAOLIUX:

® METOJ UICHTU(MUKALMNU OJHOIO UM HECKOJILKUX TpaHCHOpMAILIUOH-
HBEIX COOBITHIA;

® METOJI KOJIMYECTBEHHOTO OMNpeleleHusd OIHOIO0 WM HECKOJIbKUX
TpaHCPOPMALIMOHHBIX COOBITHIA;

® [IPOTOKOJIBI IIPOBEAECHUA aHAIIU30B;
® OMUCAHUE MPAUMEPOR;
® CTaHJAPTHHBIE 00pa3lbl COCTABA U CBOMCTB.

4. Menquko-reHeTHYecKast OICHKA TeHHO-UHKCHEPHO-
MOJIU(PUIIMPOBAHHBIX OPraHU3MOB

4.1. Meauko-reHeTnueckas ouneHka | MO BKIrOYaeT MpoOBEPKY MPUCYT-
CTBUSI OJJHOM HWJIM HECKOJBKHUX CHUHTETHUYECKHUX T€HETUYECKHX KOHCTPYKIIUN
METOAOM IMoJIUMepa3Hou tennoi peakuuu (11LIP).

4.2. Menuko-reHeTUHYECKUE UCCIICHOBAHUS IPOBOJATCS HA OCHOBAHUU
CBEJCHUN, NPEACTABICHHBIX 3asBUTEIEM, BKIIFOYAOINX:

® OIUCAHUE MOJIEKYIIIPHOU CTPYKTYPhl OJHOM MM HECKOJILKUX CHUHTE-
TUYECKUX MEHETUYECKUX KOHCTPYKLUMU (HYKI€OTUIHAS MOCJIEI0BATEIILHOCT );

® METOJ UJCHTU(MUKAILMU U KOJTMYECTBEHHOTO OIIpEeAeIIEHUS OJHOI0 UIIU
HECKOJIbKMX TpaHC(POPMAIIMOHHBIX COOBITHUI;

® [IPOTOKOJI TTIPOBEACHUA aHAIIN3A,
® OMUCAHUE MPAUMEPOR;
® CTaHJAPTHBIE OOPARLLI COCTABA U CBOMCTB.
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S. OneHka PpyHKIMOHAJIBbHO-TEXHOJIOIHYEeCKUX CBOMCTB
reHHO-UH:KeHEePHO-MOAN(PUIIUPOBAHHBIX OPraHNu3MoOB

5.1. TlepeueHbr U OOBEM UCCIIECAOBRAHUN TI0 pa3Jielly 5 OIpeJesiFoTCs
SKCIIEPTHBIMU (YUYEHBIMH) COBETAMH COOTBETCTBYIOIIUX aAKKPEIAUTOBAHHEBIX
UCOBITATECILHEIX IIEHTPOB Poccuiickon deaepalilul Ha OCHOBAHUHU aHaJIHU3a
MPEACTABJIICHHBIX MaTEpHUaIOB.

5.2. U3ygaemble (DYHKIIMOHAIILHBIE CBOMCTRA:

e pH BOJAHOU CYCIICH3UU;

® PAaCTBOPHUMOCTD;

® PEOJIOTMYECKUE CBOMCTBA BOJHBIX JTUCIIEPCUN;

® BOJIOYJIEPKUBAIONIAA U KUPOYASPKUBAIOIIAs CIIOCOOHOCTD;

® KPUTHYECKAd KOHLIEHTpAIUA Ireleo0pa3oBaHm;

® SMYJILCUOHHAS CTAOMIBLHOCTD U JIp.

HccnenoBaHus MpoBOAsT B COOTBETCTBUHU C [4, 5, 18, 25]

6. Meauko-oOMoJornueckas olneHka 0e30MacHOCTH TeHHO-
HHKeHEePHO-MOAN(PUIIHPOBAHHBLIX OPraHU3MOB

6.1. Tlepeuenb U 00BEM HCCNEIOBAHUI MO pazfeny 6 omnpenensroTcs
3KCIEPTHLIMU (YYEHLIMH) COBETAMH COOTBETCTBYIOIIMX AKKpPEAWTOBAHHBIX
NCIBITATEJILHEIX LeHTpoB Poccuiickoili Megepaumn Ha OCHOBAaHWM aHANIW3a
NpeICTABJICHHBIX MAaTEPHUaIlOB.

6.2. I'uruenndeckue uccienopanusia [ MO BKIOUAIOT onpeaeleHue Mo-
Ka3zaTelleil KauyecTBa U 0e30MaCHOCTH.

6.2.1. IlepeueHs moxkazarejicil 0€30IaCHOCTU OIPEIACISACTCS Ha OCHOBA-
Huu TpedboBanuii CanlluH 2.3.2.1078—01 «l'urueHudeckue TpeOOBaHUS
0€30IMaCHOCTH U MUIIEBON IIEHHOCTHU THIIEBBIX MPOIYKTOBY» IS COOTBETCT-
BYFOIIIEU TPYIIIBI MTPOAYKTOB.

M3yuqaeMBIe moKa3aTeNu:

® COJIEP)KaHUE TOKCUYHBIX 3JIEMEHTOR;

® COJIEp)KaHUE MUKOTOKCHUHOR;

® COJZIEpKaHUE TTECTULIUIOB;

® CoJZIepKaHUE PaJUOHYKIINIOB;

® COZIEpPKAHNUE BPEIHBIX NPUMECEM;

® MUKpPOOHOIOrn4ecKue rmoKa3aTeliu;

® JIpyTUe MOKa3aTeJIu (B cliydae HEOOXOIUMOCTH).

6.2.2. Ilepeuenb mokazareneil KadecTBa oIpedensdercsi Ha OCHOBAaHUU

CBOUCTRB COOTBCTCTBYIOHICI'O PACTHUTCIILHOI'O OPrdHM3Md, 4 T4KZKC dHAJIN3d
HPCACTABJIICHHBLIX 3dABUTCIICM MAdTCPHAJIOB. B CJIydac CCJIM 3aiBUTCIICM 1IPCA-
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CTaBJICHBl HCUEPIILIBAIOIIUE JIAHHBIE 110 OIEHKE KOMIO3UIMOHHON 3KBUBa-
neHTHOCTU I MO (comep:kaHue Oellka, aMMHOKHUCJIOTHBIM COCTaB, COJEp Ka-
HUE SKUpPaA, )KUPHO-KUCIIOTHBIU COCTaB, YITIEBOAHBINA COCTAB, COJIepPKaHUE BU-
TaMHUHOB, MaKpo- U MHUKPOIIEMEHTOB, CHECIUPUUICCKUX KOMIIOHEHTOB, OHO-
JTOTMYECKU AKTUBHBIX BENIECTB, aHTUHYTPUEHTOB U JIPYIUX BEIIECTB, XapakK-
TePHBIX A4 PpacTEHUM AJAHHOIO BHUAA), UCCIIEAOBAHUA MOT'YT OBITH OTpaHHUYeE-
HBI OIIPEJAEIICHUEM BJIAKHOCTH, 30JIBI, COAEpKaHUs O€lIKa, KUpa, YrIIEBOIO0B,
[MUILEBBIX BOJIOKOH.

6.2.3. B cinyyae ecim reHeTuueckas MoOJIM(PHUKALMUI HAIlpaBIIEHA HA M3-
MEHEHUE XumHuueckoro cocrtaBa I MO, momKHBI OBITH ONPOBEJAEHBLI MCCIIE0-
BaHUA, MOATBEPKIAIOIINE 3ASIBIICHHBIE U3MEHEHUA.

6.3. Tokcukomornueckue uccienoBanusa 1 MO npoBoOIsATCA B 3KCIEPU-
MEHTE Ha JIa0OpPaTOPHBIX KUBOTHBIX.

6.3.1. Cxema nmpoBeaeHUs SKCIEPUMEHTA

Bun sKUBOTHBIX Kpricer muuun Buctap

Mo (e
1050 ek
70— 80T

KonnyecTBO )KHUBOTHBIX B rpynIme B | He MmeHee 50 ocodeil B Kaxxaoii rpymnme
Hayalle 3KCIepHUMEHTa

PacnpeneneHue 1mo rpynmnam JKHUBOTHBIX J€JIAT Ha 2 TPYIIIbI:
IpyIa «KKOHTPOJIILY IMOJYyUYaeT pallloH ¢
BKJIIOUEHUEM TPAJUIIMOHHOTO aHAJI0Ta HUC-
cauenyemoro I MO;
IpYIIa «OIBIT» TONYYaeT pallUOH C BKITHO-
yeHueM ucciaeayemoro 1 MO

Parmmuon [Iumenas u Onogorudeckas IEHHOCTD pa-
[JUOHA IIOJTHOCTRIO YJIOBJICTROPSIET (PUZUOJIO-
rH4ecKue MOoTpeOHOCTH JKUBOTHBIX

KapanTun He mecHee 7 quen

Y CIHOBUS COACPKAHUS JKUBOTHEIC 11OJIyHatOT CROOOIHEIN JIOCTYI K
KOPMY H BOJE; COIACPKATCI B OTAILIINBAEMOM,
BCHTUIIUPYEMOM ITOMCIICHUU

[ [pomomkuTenbHOCTE SKcriepuMeHnTa | 180 aHEH

3abop MaTepuana ajad reMaTolor -

gecKkux, OmoxumMudeckux, Moppomno- | Ha 30-i1 u 180-i1 1M 3kcmepuMeHTAa
T'MYSCKUX UCCIISIOBAHUN

KonndecTBO KHUBOTHBIX, B3ATHIX HA | He meHee 10/rpynmy
HCCJICIOBAHUE

6.3.2. Ha npoTskeHUU 3KCIIEepUMEHTA KUBOTHBIE I1OJIYYarOT IOJYCHUH-
TeTnueckuii KazenHoBhIN pauoH (IIKP). Mccneayemeiii 1 MO u ero tpaau-



MY 2.3.2.2306—07

[UOHHBIA aHAJIOI BKIIOYAKOT B COCTAaB KOpMa B MAaKCHUMAJIbHO BO3MOKHOM
KOIMYECTBE, HEe HapyllarolleM OalaHC OCHOBHBIX NMUIIEBLIX BEIIECTB. 3aMeHa
UHIpEeJUEHTOB palliOoHA OOJKHA OBITh IMpPOBEIEHA C Y4YE€TOM COJCp:KaHMA
O€JIKOB, >XUPOB U VYIIJIEBOJOB BO BBOJAUMOM MNPOAYKTE IIPU COOJIFOJECHUU
NPUHIINIA U30KATOPUNHOCTH.

[TpoaykToBBI HAOOp W XxuMHUYecknil coctaB 0aszoBoro IIKP mpencras-

JIeH B Tab6m. 1—2.
Tabnuua 1

CocTaB 0a30BoOrO IHHOJMYVCHHTCTHYCCKOI O KA3CHHOBOI 'O PAIIMOHA

Komn-Bo | benok | Kupsl | Yraoesoasl | KamopuiHOCTB
I/IHTpe,I[leeHTE.I
0

KazeuH

Kpaxmaia MarucoBbIi

Macio noacoaHedHOE
Hepa(UHUPOBAHHOE

Jlsapn

ConeBas cMech™
CMech B/p BUTAMHHOB™*
CMech /p BUTaMHUHOB***

MuxKpoKkpHucTAITHYECKAS
[1E€JITFOJI0RA

2.0 — — — — —
00,

* COCTaB COJIEBOI cMECH MIpeJCTaBIEH B TA0. 2

*®* 1 r cogepxkut: TnamMmuna (B1) — 0.4 Mr, pudodmasuna (B2) — 0,6 M, MUpHI0KCH-
Ha (B6) — 0,4 Mr, HUKOTUHOBOM KHCJIOTHI — 3,0 MI, MaHTOTEeHaTa KaJlbUus — 1,5 MT,
doaneBol kucnoThl — (0,2 MT, mankooOamamMuHa (B12) — 0,003 Mr, Bukacona — 0,1 mr,
L-MeTHOHMHA — 50 ML, ITTFOKO3BI — J0 1 T

#¥% 0,1 M coxepxut: perunona amerara 800 ME, sprokansiudepona — 70 ME,

oi-ToKodepoia arerata — 5 Mr, IoJIcoTHEUHOro Macia — Jio 0,1 mMi

Tabnuua 2

CocTaB coJIeBROH cMecH

Maruui cepHO-KUCIIBIN MgSO, 57,4

KaJbIuil yriaeKuCIIbIi CaCO;, 380.4
}I{eﬂe's.o CECPHO-KHUCIIOE FeSO,- 7TH,0 26.4
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[TpopgomkeHune Tabn. 2

s Remidomersn [ W@ | o
8 [Mmceepmowemi | zoso, 7m0 | 05
0 [Memeepnowmens | CusO,5H0 | o0ds
KSOAL(S09: 24110
I B T

6.3.3. MccneayemMule moka3aTelIu:
6.3.3.1. IHTEeTpaibHBIE TOKA3aTEIU.

N3y4aeMble moka3aTelu [leppoguaHOCTE cOOpa JaHHBIX

OO011ee COCTOSIHUE *KUBOTHBIX (BHCIITHUM BU],
JIBUTaTeIbHASI AaKTUBHOCTE, COCTOSIHUE 1IEPCTHOrO |[KaxIbIe 2 JIHs
[MOKpOBa)

lloemaeMOCTE KOpMa ExxenHeBHO
Macca rena Kaxnaeie 7 nHen

Macca BHYTpeHHHUX OpPTaHOB (TOJOBHOU MO3T, Ha 30-i u 180-i tm sKcriepn

cep/lle, cele3eHKa, JISTKUE, TUMYC, THIIO(U3,

MEHTA
[ICYCHL, IIOYKH, HAJITOYCYHUKHU, CCMCHHUKH )

6.3.3.2. | emMmaTomornueckKme 1mokKazaTein.

M3yuyaemMnbie moka3areiam |17, 45] 1_{:%% I;Zﬂ;;lf;;?

- KOHIICHTpAaIUs I'eMOTJI0O0WHA;

- TEMATOKPUT;

- 00IIee KOIIMYECTBO SPUTPOIIUTOB;

- cpenaui 00nseM dpurporura (COI);

- CpeIHEe coAepkanue reMoriioouna B apurponure (CCH); Ha 30-ii u 180-u

- CpeIHSS KOHIIEHTpanus reMoriioonna B spurpouure (CKI);

- 00IIIEee KOIUYECTBO TPOMOOIIUTOB;

- 00IIIEe KOIUYECTBO JIEUKOIMTOB;

- TuphepeHIIIpPOBAHHEBIN MOACYET NeHKOIMTOB (HEUTPO(PUIEL,
IAM (POIUTHL, Y03UHO(HIIBEL, MOHOIIUTEIL, 0a30()HIIBI)

JIHUA DKCIICPUMEHTA

6.3.3.3. buoXuMn4YeCKre moKa3areiu.
6.3.3.3.1. O0muii OMOXUMHYECKUIN aHATIN3 KPOBH.

10
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Martepuall Qi1 UCCIEAOBAHUN . CBIBOPOTKA KPOBU.

M3yuaembie mokazarenu [17, 45] I leprouuHocTE cOOpa JaHHBIX

- ananuHaMuHoTpaHchepaza (AJIT);
- acnapratamunoTpancdepasza (ACT):
- )KCJTYHBIC KUCJIOTHI;

- (pocaTasza meao9yHasl;
- OMIUpPyOHUH OOIIMIA;

- OMJIHPYOHH NPSIMOM;

- 0eToK OOIINIA;

- ATOYMHH;

- TIT00YIINH;

- KpEaTHHWH;

- TIIFOK034;

- anb(pa-aMuIIasa;

- JIAIIA3a;

- JIaKTATJACTUJIPOreHa3a;
- 00IllUe TUOUBI;

- TPUTITHLEPHIBI;

- XOJIECTEPHUH;

- XOJIMHACTEPA3Aa;

- MOYEBHHA;

- XJTOPUJIEL

- HATPUU;

- hocdop:

- KaJIun

Ha 30-11 u 180-11 qum
SKCIICPUMECHTA

6.3.3.3.2. O0mmuii aHajaus3 MOYU.
Matepuan ajs ucciiefoBaHUM: MoYa.

N3yuaeMsle okazarenu |17, 45] [leproanaHOCTE cOOpa JaHHBIX

- CYTOYHBIH JUYPE3;
- IIBET U MPO3PAYHOCTE;

- OTHOCHUTCIJIbHAA 1LLIOTHOCTDL, Ha 30-i1 1 180-ix

AHH SKCIICPUMCHTA

- [JIIOK034;
- KpEaTUHUH

11
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6.3.3.3.3. CucteMHBIE OMOMAaPKEPHL.
6.3.3.3.3.1. CucteMa aHTUOKCUJIAHTHO 3aIIIUTHL.

| leppoagudHOCTE
M3ydaeMbIc TTOKA3aTECIH
cOOpa JIaHHBIX

AxmusHocmo (hepMeHmos aumuUoKCUOAHMHOU 3aUjUMbL.
Mamepuan ona uccieoosanuui: spumpoyumet [15, 16, 35, 36,
39, 42]

- TIIyTaTHOHPEAYKTAa3a;

- TJIYyTATHOHIIEPOKCHUIA34a; Ha 30-i1 1 180-# quuU

- CYHCPpOKCH/IMCM Y T34, OKCIICPUMEHTA
- KaTajaaza

Cooeparcaniie npooyKmoes NepexucHo20 OKUCIeHUS TUNUO08.

Mamepuan 015 uccneoosanuil: xpoew, neuerns [10, 32, 34]
- MAJOHOBBIN IHUAITBICTH]T

6.3.3.3.3.2. CuctemMa (pepMEeHTOB MeTabONU3Ma KCEHOOUMOTUKOB.
Matepuan a1s ucciaeqoBaHUN: IeUYEHD.

| leppoaudHOCTE
M3yyaeMble mokazaTenu
cOopa JIaHHBIX

Axmusnocms hepmenmos -1 u 2-u hazvl Memadoauzma
xcenoouomuxos [28, 29, 33, 38, 43]

- ob1mee coaepkanue uutoxpoma P-450;

- 7-3TOKcUpe30pyhuH-O-1e7THIa34a;

- 7-nmeHTOKcupe3opyhua-O-1e3THIa3a;

- UDP-rmrokypoHO3HATpAHChEpasa;

- rIyTaTaoHTpancdepasa

Ha 30-i1 1 180-11 quu
KCIIEpUMEHTA

6.3.3.3.3.3. CucreMa peryisaiun armonrosa.
1) CTabUNBHOCTE MeMOpPaH TU30COM.
Matrepuan 11 UCCIeNOBAHUN: TICUEHb.

I lepmoauuHOCTE
M3yuaembic mokazareiu
cOoOpa JIaHHBIX

Oowas u HeceOUMeHMUpyemdast AKMUSHOCMb (hePMEHMO8

auzocom 6] Ha 30-1i u 180-i1 1

SKCIICPHUMCHTA

- B-ramakTo3uaa3a;
- B-rmoxypoHuga3a;
- apuncyiabgaTtazel A 1 B

2) lpyrue MeToaHl.

12
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6.3.3.4. Mopdonorndeckue ucciaeoBaHNS

Metobt uccieioanmii [1, 7, 9, 12—14,19—22, 27]

Ha 30-11 u 180-11 onu sxcnepumenma (nianoswviti 3a00p)
1. MakpocCKOIIU4YeCKHUE UCCIICI0OBAHUS

- KOXKa;
r'OJIOBHOMN MO3T;
cepile;
aopTa,
CEJIC3CHKA,;

2. MUKpOCKOIIMYECKHE UCCIIEIOBAHUS:
a) 0030pHBIE THCTOJOTHYECKHE UCCIIEIOBAHUS
3. MophoMeTpHuecKU aHAIINU?

JTETKUE,
- THMM(pATHYECKUE Y3IIHI;
- TUMYC;

Bekpuvimiie no2ubdulux 6 meyenue 3KcnepuMe Hma JcUgom-
HbIX (8HEeNIAHO06bLI 3a00p)

1. MakpoCKoIU4YeCKHUe UCCIIEI0BaHUS

- HIUTOBM/IHAA JRCJIC3A,  |) MUKPOCKOIIMYECKUEC UCCIIEIOBAHUS (IIEPEUCHD UCCIIC-

- FHHO(IJI/B; TYEMBIX OPTaHOB MOKET OBITh COKpallicH 10 MUHUMAJIBLHO

- KK 12 ey oK, TOHKas |1e06x01MMOT0 11 YCTAHOBIEHUS HPUUMHEL CMEPTH):
U TOJICTasl KUIIKH; a) 0030PHLIC T'UCTOJIOIMYCSCKUE UCCIICJIOBAHMS

- LICHCHS, JlononnumenvbHvle UCCNeO08AHU
- HOAARCILYAOHHLA IREIAC3A: [1 . Mukpockonmueckne ucclleJOBaHNS:
- LOTERA, 4) THCTOXUMHYECKHE UCCIIEMOBAHNS;
- CEMEHHHKH

6) HMMYHOI'HCTOXHUMHYCCKUC UCCIICAOBAHHNA KIICTOYHbBIX

[MOMYJIAIIUA U UX LTPOU3BOIHBIX.
2. DIEKTPOHHO-MUAKPOCKOITUYUECKUE UCCIICIOBAHUS

6.4. UmmyHomorndeckue ucciengoanus | MO mnipoBoasiTcs B 3KCIEpU-
MeHTe Ha MbImax JIuHuii CBA u C57Bl/6 u BKIIIOYatOT U3YyUYEHUE €0 UMMY-
HOMOIYJIUPYIOMIUX U CEHCUOUTU3UPYIOLIUX CBOUCTB MO YETHIPEM TECTAM:

1) meiicTBUE HA T'YMOpPAIIBHOE 3BEHO UMMYHUTETA — B TECTE OIpeacIic-
HUS YPORBHS IeMarrIlOTUHUHOB K 3pUTPOIIUTAM OapaHa;

2) IEeNCTBUE Ha KJIETOUHOE 3BEHO UMMYHUTETA — B PEAKIIMU THUIECPUYB-
CTBUTENBHOCTH 3aMeyicHHoro turma (I 37T) k sputpoumuram 6apaHa;

3) meficTBUE KaK CEHCUOMJIM3UPYIOIIETO areHTa — B TECTE YYBCTBUTEIb-
HOCTHU K TUCTAMUHY,;

4) IelcTBUE Ha €CTECTBEHHYIO PE3UCTEHTHOCTH MBIMEH K Salmonella
typhimurium (caJIbMOHEIIBI MBIIIITHOTO TH(A).

B tabdn. 3 npeacraBneHbl CpaBHUTENbHBIE XapaKTePUCTUKU MBIIICH JIN-

Hiii CBA u C57Bl/6.
Tabnuua 3

XapakTtepuctuku Mblmeli JuHui CBA u C57Bl/6

e i b JIluang Menei
EUCTBYIOIIUI (paKTOp

CSTBIG
DPHUTPOIMTEI DapaHa BEICOKOUYBCTBUTEJILHEI HU3KOUYYBCTBUTEIILHBI

l ucramun HE YYBCTBUTEIILHBI qyBCTBUTECIIHLHBI
Salmonella typhimurium HE YYBCTBUTEIILHEI YyBCTBUTECILHEI

13
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6.4.1. Cxema IpoBeaeHUS SKCIIEPUMEHTA.

Pacnpeaenenue o rpynnaM  [JKUBOTHBIX KaXOW JIMHUM JICIIST HA 2 TPYIIILI:

rpynna «KOHTPOJIEY» HOJIYYACT PAIIMOH C BKIFOUCHUEM

TPAJUIMOHHOI0 aHajiora ucciegyemoro 1 MO;
PYINA «OIBIT» TMOJYYAET pallioH ¢ BKITFOUEHHUEM
uccieayemoro 1 MO

Parmmon™ [ IunieBast 1 OMOIOruYeCcKas [IEHHOCTDL pallioHa 110JI-
HOCTBIO YJIORJIETBOPSICT (PU3HOIOTHIECKUE IIOTPEO-
HOCTH KUBOTHBIX

KapanTuH He McHee / THeH

YCHoBHA COAEPKAHUS JKUBOTHBIE TTOJTYYarOT CBOOOIHBIH JOCTYI K KOPMY H
BOJIE; COAEpXKATCd B OTAILIINBAEMOM, BEHTHIUPYEMOM
[TOMEICHUU

* cocTaB 0a30BOT0 palroHa IIPUBCICH B II. 6.3.2

HMccnenosanuss HauMHAKOT yepe3 21 ageHb ¢ MOMEHTa IepeBOa MEIIIEH
Ha SKCIEPUMEHTAJILHBIE PAIlMOHBEI. B TeueHUE SKCIEpUMEHTA BEAYTCA Ha-
ONt0JIEHUA 33 MOeJaeMOCThbI0 KOpMa U OOIUM COCTOSHIUEM KUBOTHBIX.

6.4.2. Mccnepyemeuie moka3aTeiu.

1) Heticteue | MO Ha ryMopallbHOE 3B€HO UMMYHUTETA.

Yepes 21 aeHb 3KCepUMeEHTa MBIIIaM KOHTPOJILHON (He MeHee 20 Ku-
BOTHBLIX) U OMNBITHON (He MeHee 20 KMBOTHBIX) I'PYHIT 00EUX JTMHUN BHYTPU-
OprolHHO BBOJAAT 0,5 M1 3puTpouuToR OapaHa (20 MJIH KIETOK/MII). 3a00p
KpPOBHU /I UCCIEAOBAHUN MIPOBOAUTCA HA 7/-i1, 14-i1 U 21-ii 1eHb IIOCIIE BBE-
NEHUA SpUTPOLIUTOB OapaHa. CBEIBOPOTKY KPOBU TUTPYIOT B PEaKIUMU I'eMar-
rMIOTUHALIUK OOIEeNnpUHATHEIM MeToJoM [11]. IlonmydeHHbIe gaHHBIE 00pada-
THIBAIOT METOAAMU BapUALUOHHOW CTATUCTUKU C UCIOJIB30BAHUEM t-KpPUTE-
pusd CThroficHTa. Pe3ynbTaThl IpUBOASTCS B BUuje M = m, roe M — BEIOOpOU-
HOE CpeJIHEeE U3MEPIEMBIX BEJIMYUH, /1 — CTaHJIapTHas OIINOKA.

2) Hencteue I MO Ha KJIeTOYUHOE 3BEHO UMMYHUTETA.

Yepes 21 1eHb 3KCIIEpUMEHTa MBIIIAM KOHTPOIIBHOU (HE MeHee 15 Ku-
BOTHBIX) U ONBLITHON (He Me€Hee 15 SKUBOTHBIX) IpyHIl 00€UX JIUHUU MOJIKOK-
HO B MEXJIONAaTOYHYIO O00JIacTh BBOJAAT 0.5 MII 3puUTpouMTOB OapaHa
(2 MJIH KJIeTOK/MJ). Uepes naTh JHEW BCEM MEBIIIAM B MOAYIIEYKY OJIHON 3a1-
Hell Nanbl BBOAAT pa3zpellarollyro O03y SpUTpolUTOB OapaHa — 0,02 mi
(1 MJIpA KJIETOK/MHBIIIL);, B KOHTpiarepalbHyro jany — 0,02 mi 0,95 %-ro
pacTBoOpa XJI0puaa HaTpusia. MeCTHYIO BOCHAIIUTEIIBHYIO PEAKIUIO OLIEHUBAKOT

14
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yepes 18—20 4 myTeM orpeielieHUust MacChl OITBITHON U KOHTPOJIBHOM J1amoK.
MHTEHCUBHOCTE MECTHOM peaKIUU OIPEENtoT Mo uHaeKey peakuuu (MP) [8].

3) HetictBue | MO Kaxk ceHCMOMIIM3UPYIONMIErO areHTa K THCTAMUHY.

Yepes 21 JeHB 3KCIIEpUMEHTA MEBIIIAM KOHTPOJIBHOW (HE MeHee 15 Ku-
BOTHBIX) M ONMBITHOI (He MeHee 15 KMBOTHBIX) rpyln o0enx JIMHUI BHYTPHU-
OPIOLIMHHO BBOAAT F'MCTAaMUH ruapoxiopup (2,5 Mr/Meimib B 0,5 M1 ¢pu3uo0-
JTIOTUYECKOT0 pacTBOpa). Peakiinio YYUTHEIBAKOT Yepe3 24 U 1o IIPOIIEHTY TI'd-
O0enu Mblen [40].

4) Jleticteue I MO Ha eCTECTBEHHYIO PE3UCTEHTHOCThL MBI K
S. typhimurium U3y4aroT Ha MOJICJIU BHYTPUOPIOIIUHHOIO 3apaKeHUS MBIIIEIH
NECATUKPATHO OTIUYAIOIIUMHUCA H03aMHU S. (yphimurium mtamMm 415. Heper
21 JIeHb SKCIEPUMEHTA MBIMIEH KOHTPOJILHOU (He MeHee 30 >KUBOTHBIX) U
ONBITHOM (He MeHee 30 XKMBOTHBIX) IpymIl o0euX JWHHI 3apakaroT Tpems
no3aMu KyabTypsl: 1 000, 100, 10 MUKpOOHBIX KIETOK/MbIb. [Tocne 3apa-
’KEHUS 3a KUBOTHBIMHU HaOtoaaroT B TeueHue 21 gHs. Berawucnstor J15o, a
TaKk)Ke MPOLEHT TMOENN JKUBOTHBIX IO KaXKJOMW J03€e, 3aTEM MPOBOJAT CPAB-
HUTEbHBIN aHAJIU3 Pe3YyJIbTAaTOB|2].

6.5. Amepronorudueckue ucciiegoBanusd I MO mpoBoAATCS B 3KCIEPU-
MEHTE Ha JIA0OPATOPHBIX >KMBOTHBIX: MOTEHUUANBHYH aJUIEPreHHOCTh Olle-
HUBAKOT, ONPEACIIAs TAKECTh MIPOTEKAHUA CUCTEMHON aHA(UIAKCUU U YPOBHS
HUPKYJIUPYIOIINX CEHCHOMTU3UPYIOMUX aHTUTeN (cyokiaccoB IgGl + 1gG4)
y KpBIC, IOJYy4YarolIUX B COCTaBe panuoHa ucciaenyeMein 1 MO (rpymnmna
«OMBIT») U €ro TPAIWLMOHHBIM aHaJIor (rpyIia «KOHTPOIb»). MeToa OCHO-
BaH Ha KOIWYECTBEHHOW CPABHUTEIIBHOM OLEHKE TSXKECTU PEAKIUU CUCTEM-
HOM aHa(UIIAKCUU, BO3HUKAIOLIECH MPU BHYTPUOPIOIINHHON (B/0) CEHCHOUITU-
3allUU B3POCIBIX KPBIC MUIIEBBIM AHTUTEHOM — OBAJIBOYMUHOM KYPUHOTO
diiiia (OBA) — ¢ mocneayromuM BHYTPUBEHHBLIM (B/B) BBeIE€HHEM CEHCHUOMU-
JU3UPOBAHHLIM >KUBOTHEIM pa3peliaroilei 103kl TOro ke oenka [41].

6.5.1. Cxema nmpoBeaEHUS SKCIIEPUMEHTA.

By "KUBOTHBIX Kpbicel tuaun Bucrap
2

T
Bospact
Vcxoaaasg Macca Tela 150—180Tr

KojmmuecTBo JKUBOTHBIX B Irpyiiie B [He Mmenee 25 ocoOel B Kaxk 10l TpylIe
Havale 3KCIIepUMEHTAa

 p—

JKUMBOTHBIX JAEHAT HA 2 TPVIIIEL:
IPYIIIA «KOHTPOJILY IOJIYy4acT PALMOH ¢ BKIIFOUE-

Pacnipenenenue mo rpyimam

HUEM TpaIUIIMOHHOIO aHaora uccneayeMoro I MO;
TPYIIa «ONBIT» MOJYYaeT pallHOH ¢ BKIFOYEHH-
eM ucciaeayemoro I MO

15
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[lpogomkeHue

Panmon (tadm. 4) [Inmepas 1 OHonoruyeckas HEHHOCTD pallioHAa
MTOJHOCTBHIO VIOBIETBOPAET (PU3UOIOTHUECKUE

MOTPeOHOCTH JKUBOTHBIX. PallioH He COAepKUAT
SIMYHOTIO OeIKa

KapanTun He menee 7 qaen

YCIoBHA COAEPKAHUS JKHUBOTHBIE MOTYYAOT CBOOOIHBIM JOCTYII K

KOPMY H BOAC, COACPKATCA B OTAIIJINBACMOM,
BCHTUIHNPYCMOM 1TOMCHICHUH

| [pogo KU TENBEHOCTE DKCIIEPUMEHTA 29 nHen
3abop Marepuaia 1jid UCCIEI0BAHNM Ha 29-1i aeHp skcriepuMeHnTa

Tabnuua 4
CTaHaapTHBIM pallMOH BUBapusl

6.5.2. MccneayeMele moka3aTeliu.

Ha 1-i1, 3-ii, 5-i1 geHb ombIta Kphic B/O ceHcuounusupyroT OBA, a Ha
21-1 IEHB AKCIIEpUMEHTA BBOJAT HOIMOIHUTEIBHYIO («OYCTEPHYIO») 03y aH-
TUr'eHa, YMEHbIIEeHHYIO B 10 pa3 B cpaBHEHUHU ¢ NepBOHaUYalIbHOU. KopMieHue
palMOHAMU TPOJIOIKAKT J0 yTpa 29-ro AHsA 3KCIEPUMEHTA U 3aTE€M BBOJIAT
pactBop OBA B/B, MocJI€ 4ero OlLEHMBAIOT HA NPOTSHKeHUN 24 4 TAKEeCTh pas-
BHUBAIOIIENCI peakund aHA(QUIAKCUU 10 MoKa3aTellsiM 4YKciia JeTaJbHbIX pPeak-
i1, OOIIEro 4Ynciaa CyIJOopOoKHBIX peaklWii U BEIMYMHBI aHA(PUIAKTUIECKOIrO
uHaeKca [44]. HenmocpeaCTBEHHO mepen BBEIACHUEM pa3pelarolleil 103bl Y
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Kppic oTtOMparoT 0,1—0,2 M KpOoBHM M3 XBOCTOBOM BE€HBI IJI OINpeneIcHUd
YPOBHS CIIEU(PUISCKUX aHTUTE.

NMMyHO(pEepMEHTHOE OIpedeliCHUE YPOBHEN IUPKYIUPYIOMIUX CIIEIU-
prueckux antutenl K OBA npoBoadT coriacHo [3]. CTaTUcTHUYECKYHO 00pa-
OOTKY pe€3yNnbTaToB MPoBOAAT cornacHo U-kputepuro duinepa Ijis J0JIEBBIX
mokKasarejiell, HemapaMeTpUUYeCKUM KpUTEpUSAM XU-KBaJpaT U MaHa- YUTHU ¢
MCnoIb30BaHEM nakeToB nporpamMm Excel u SPSS 11.5.

6.6. I eHoTOKCHUKONMornueckue ucciaenopanus 1 MO npoBogATCA B 3KCIIe-
pPHUMEHTE Ha Na00paTOPHBIX JKUBOTHBIX. OLEHKA MOTEHIIUAIbHON N€HOTOKCHY-
Hoctu | MO Bximrouaer BeIsiBIeHUE TOBpeKAcHUH JIHK M BeLABIeHHME MyTa-
FEHHOU aKTUBHOCTH B 3KCHEPUMEHTE in vivo. MeTod BBEIABJICHUS MYTarcHHOU
AKTUBHOCTH OCHOBAH Ha YYE€TE€ XPOMOCOMHBIX a0eppalnii B MeTa(a3zHbIX KIeT-
Kax mpoliudepupyromuxX TkaHe [26]. Peructpaumsa nospexaenuii JTHK mpe-
IYCMATPUBAET OLIEHKY LENOCTHOCTH CTpYKTyphel JIHK Meromom 1menouHoro
renb-31eKTpodopesa n3oJIupoBaHHLIX KieTok (MeTton JIHK-koMeT) [23].

6.6.1. Cxema npoBEIEHUS KCIIEPUMEHTA.

Mon

KonugecTBo XKUBOTHEIX B IpyIie B |He MeHee 15 ocoOeli B KaK 01 Tpymme
Havalle 3KCIIEpUMEHTA

Pacnpenenenue mo rpynmnam JKUBOTHBIX AEIIAT HA 2 TPYIILI:
TpYIIIA «KKOHTPOIbY IMOIYYaeT palioH ¢ BKITFOUEHU-
€M TpaJULMOHHOrO aHanora uccieayeMoro 1 MO;
rpyIIIa «OOBIT» MOJYYAET palluOH C BKIFOUYEHU-
eM ucciaenyemoro I MO

Panmon™ | [unieras u OMoJloruvecKas IIEHHOCTH palioHa
IIOJIHOCTHIO YAOBJICTROPSCT (PU3UOJIOTHUCCKUC
ITOTPEOHOCTH JKUBOTHBIX

KapaHTun He Menee 7 quein

YCIoBUS COJICpKAHUSI JKMBOTHBIE TTOJIYYaOT CBOOOHBIN JIOCTYII K
KOPMY U BOJIEC; COJICPKATCS B OTAILIUBACMOM,
BEHTUITUPYEMOM TIOMEIICHUH.

| [poaomKUTE TbHOCTE SKCIIEPUMEHTA 30 mHeu
3abop MaTepuana 1Jd UCCIeI0BAHUM Ha 30-i1 geHp sKcnepuMeHTa

* cocTaB 0a30BOr0 panoHa NPUBEICH B I1. 6.3.2

6.6.2. MccnenyemMeuie mokazaTenu:

1) B OCHOBE ME€TOJA BBISBIICHUS MYTar€HHOM aKTUBHOCTHU JICKHUT PErU-
CTpalysl BUOUMBIX CTPYKTYPHBIX HAPYILIECHUH XPOMOCOM B KIIETKAX KOCTHOIO
MO3ra Ha cTaauu MeTadazbl. AHaTu3upyroT 100 MeTadga3 oT Kaxka0ro >KUBOT-

17
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HOr0. YYHUTHIBAIOT YHUCIIO OJIMHOYHBIX U MNapHBIX (PparMeHTOB, XPOMATUIHBIX
U XPOMOCOMHBIX OOMEHOB, aXpOMaTHYECKMX NpoOenoB (IE€MNOB) U Pa3zpbIBOR
10 HEHTPOMEPE, YUCIO KIETOK C MHOXKECTBEHHBIMU MOBPEKICHUAMU U KJIle-
TOK C MOJTHON AECTPYKIIMEU XpOMOCOM. OLIEHKY pe3VIILTATOB IUTOTCHETHY E-
CKOT'O aHaJIu3a MPOBOJAT ITYTEM COIIOCTABIIEHUA JOJIEU KIIETOK C XPOMOCOM-
HBIMU a0€ppalUsiMU B KOHTPOJIbHOW U OINBITHON I'pyTIax;

2) peructpanusa noppexacHu JIHK mpemxycMaTpuBaeT OlEHKY IIEI0CT-
HOCTHU CTPYKTYpHl JTHK MeToIoM IIETOYHOTO Tellb-3JIEKTpodope3a N30JIUpo-
BaHHLIX KJleToK (MeToa /IHK-koMmer). MeToa oCHOBaH Ha perucTpanun pas-
nuyHol nmoaBmKHocTH JJHK 1 Bo3aMoxkHEIX (pparmenToB JJHK nmuznpoBaHHBIX
KIIETOK, 3aKIOUYEHHBIX B arapo3HbIA rellb, B IMOCTOSHHOM SIIEKTPHYECKOM
none. Ilpu stom JJHK murpupyer x anony, GopMHUpys JIEKTpodopeTuye-
CKUU CJIE], HATTOMUHAKOMIUNU «XBOCT KOMETEI», ITapaMETPRI KOTOPOTO 3aBUCAT
OT CTENeHu MnoBpexXAecHHOCTH uccieayemoit JIHK. Oobmas cxeMa meronaa
BKITFOUAET IMOJYUYEHUE TEJIb-CJIalIOB (ITOJIOXKKH), MOMYUYEHUE MUKpOIIpera-
PaTOB, JIM3UC, IIEJIOUHYIO JIeHATypaluto, »>JIeKTpodope3, HEUTpalIn3a-
10/ (DUKCALAI0, OKpalllMBaHUE U MUKPOCKOIMMYECKUI aHaIIU3.

MUKpOCKOITMYECKUNA aHAIIN3 MIPOBOAAT Ha SIUPIYOpPEeCIEeHTHOM MHUK] O-
CKOIIE C COOTBETCTBYIOIIVUMHM /i1 KOHKPETHOIO Kpacurtens (pUIbTpaMHu MpH

yBenudeHun 200x—400x. Ha Kaxablid MUKpoIIpenapaT aHAJIU3UPYIOT HE
mMeHee 100 «/IHK-komer». AHanmu3 «/|HK-koMeT» MoOXEeT mpoBOIUTHECS BH-
3yallbHO WU ¢ MOMOMIBIO IPOrPaMMHO-AIIIAPATHOTO KOMILIIEKCA.

6.7. MccnepoBanusa penpoAyKTUBHOM TOKCUYHOCTH | MO mpoBoaiTc: B
SKCINEPUMEHTE HA 1a0OPATOPHBIX JKUBOTHBIX U BKJIFOYALOT:

1) u3ydyeHne BNUAHUSA HAa TEHEPATUBHYIO (DYHKIIMIO;

2) U3YUYEHUE SIMOPUOTOKCUUECKOTO U TEPATOTEHHOIO JEHCTBU, PETrUCT-
PUPYEMBIX B IPEHATAJIBHOM U MOCTHATAIBHOM TIEPUOJAaX pa3BUTUA.

6.7.1. Cxema poBeACHUS SKCIIEPUMEHTA.

By ;KUBOTHBIX KprbIckl 1nHUHN Bucrap

_
1050 e
=T

KomanuecTBo )XUBOTHBIX B I'pynne B |[He MeHee 50 ocobeli B kaxol rpyomne 30 £,
Hayajle YKCIIepUMEHTa 20 3

PacmipeaeneHue 1mo rpynmnam JKVMBOTHBIX JEIAT HA 2 TPYIIILI:

IpyIIa «KKOHTPOJIbY IOIYYaAET PAIllOH ¢ BKIIIO-
YCHUECM TPAJUIIUOHHOIO aHAJI0ra UCCIIECIYEMO-

ro | MO;
TPYIIIa «OOBIT» MOJIYYAeT pallioOH ¢ BKIFOUYEHH-

eM ucciaeayemMoro I MO

13
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[lpogonkeHune

Panmon™ [[nmeBag u OMoIorudeckas EHHOCTDL pallMoHa
MOJHOCTBIO YIOBJIETBOPAET (PU3NOIOTHUECKUE
MOTPEOHOCTH KUBOTHBIX

KapanTuH He MeHee 7 nHeil
Hauamno onbsiTHOrO BcKapMimmBanus |3a 45—>50 gHeH nepe] NepBLIM CIIAPUBAHUEM

YcnoBHUA coaepKaHud JKMBOTHBIE ITOIYYaIOT CBOOOHBIN JIOCTYI K
KOPMY U BOJIE; COJICPKATCS B OTAILIMBAEMOM,
BCHTUJIMPYEMOM ITOMCIICHUYT

* cocTaB 0a30BOro paruoHa OpuBeAeH B 1. 6.3.2.

6.7.2. UccneayemMeule moKa3aTelIu:
6.7.2.1. UHTErpalibHBIEC TIOKA3ATEIIN,

N3yuaeMble moka3arean [IeproauaHOCTE COOpa JaHHBIX

OO01mee cocTosTHUE XKUBOTHBIX (BHEIITHUM BUJI, JIBHU-
rarejbHasi aKTUHBHOCTD, COCTOSHHE IIEPCTHOTO KaXKable 2 AHS
[TOKpPOBA)

lloemaeMoCcTE KOpMa CKCIIHCBHO
Macca Tena KaXKable / MHel

6.7.2.2. Iloka3arenu, XapakTepU3yrOlIUE reHepaTUBHYI (DYHKIIUHO.

M3yuaemMnle rokazarenu [26] Cpoku cbopa JIaHHBIX

Mophonoradeckue UCCIeI0OBAHUS CEMEHHHUKOR
(OIIPEJIEISAIOT UHIEKC CIIEPMATOICHE3A, CPEIHEE
KOJIMYCCTRO HOPMAJIBLHBIX CIICPMATOTOHUH B KaK-
JIOM KQHaJIbIIC, OTHOCUTEJILHOE KOJIMYECTRO Ka-
HaJblleB ¢ 12-U ctaauel Meno3a)

Mopponornueckne ucciae0BaHUS SUIHUKOB [TI0JIOBO3PEIIBIC OCOOH
(mpuUMoOpaHaIbHEIE (POTITUKYILIL, (POTTUKYIIEI C

IBYMS U 00JIee cI0oIMH (POJUTHKYJISIPHBIX KIETOK,

TpeTHYHEIE (DOJITUKYIIBI, aTPETHUECKHE TeJIa, Kell-

THIC TEJIA, OOIEe KOJIUUYECTBO T€HEPATURHEIX

bopm)
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6.7.2.3. 1lokazarenu, XapakKTepU3yIOLIIE IPpeHATAILHOE Pa3BUTUE IIOTOMCTBA.

N3yuaeMmbie mokazarenu [26] Cpoku cOopa JaHHBIX

1. 3a00U ¥ BCKPBLITUE HE MEHEE 7 OEPEMEHHEIX CAMOK HA I'PYIIITY

2. BasyanbHoe uccnenoBanue MaTKH, IUIALIEHTHI, IIIIOJ0B: BbI-
ABJIICHUE JKUBBIX U MEPTBBIX ILIOA0B, ITOJICYET KOJIUUECTBA KEII-
THIX TEII, MECT UMILIAHTAI[AH, KOJIMYECTBO PE30OPOIMHU 110 TIPa- 19—20-1 acHb

BOMY U JIEROMY POTY MATKHU (C IIOCJICJYIOIIUM BLIUHUCIICHUEM OCpPEMEHHOCTH
IpeI- U MOCTUMILIAHTAIIHOHHON SMOpPHOHAIIEHOW CMEPTHOCTH)

3. Anann3 DMOPUOHAIIBHOIO MaTepuaja (He MEHEE S IJI00B OT
KaykKA0U KPBICHI)

6.7.2.4. 1lokazarenu, XapaKTEepU3YIOIIUE MOCTHATAIBHOE Pa3BUTHE I10-
TOMCTRA.

N3ygaeMbie mokazaTenu [26] Cpoxu cOopa TaHHBIX

1. KoHTpoJib poKIEHUS IIOTOMCTBA 20—22-11 JHU OEPEMEHHOCTH

2. Y4eT BeJIMYUHEI [IOMETA B JIEHL POJIOB, 110JICYET KO-
TUYECTBA KUBBIX U MEPTBBIX KPBICAT, MOACYET OCOOEH
paszHOro Mmoja, YCTAaHOBJIEHUE BHENTHUX YPOJICTB, H3- |- geHb KU3HH
MEPEHUE MACChI TeJIa, ONpeaeIcHUE KpaHHOKay JaIb-
HOTO pa3sMepa

3. Y4er nokazateneit ((hU3u0IT0THYECKOTO PA3BUTHSA
KpBICAT: CPOK OTJIUNAHUS YIIHBIX paKOBHH, MTOSIBIIE-
HHUE MEPBUYHOTO BONOCIHOIO MOKPOBA, MPOPE3LIBAHUE 1—30 jHu KuU3HU
PE3IIOB, OTKPBITUE I'JIa3, OIYCKAHUE CEMEHHUKOB, OT-
KpBITHE BJlarajifila; BbIXKUBAEMOCTh ITOTOMCTRA

4. NsMepeHmre Macchl Tena U pocTa KPBICAT 1.4.7, 14,21 u 25 180U KU3HU

6.7.3. OTdeT Mo pe3yjabTaTaM UCCICAOBAHUN PENPOAYKTUBHON TOKCHY-
HocTu [ MO pokeH BKIHOYATH HUMPPOBELIE JaHHBIE B (DOPME TAOJIUIL, COJEP-
KallIUX OCHOBHBIE CBEJASHUs, HEOOXOAUMBIE AT CYXASHHUSA O HAITWYUU WUJIH
OTCYTCTBUH Y uUccieayeMoro I MO HeOaronpusTHOro A€UCTBUS Ha BHYTPH-
yTpoOHOE Pa3BUTUE U MIPOLECCH] PEMPOIYKIINHA.
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