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1. PaspaGoransi: TocynapcteeHHeiM yupesxaennem HUW mmranus Poc-
cultickoli akademMuu MeguuuHckux Hayk (B. A. Tyrenwsn, W. H. Akctok,
A. B. BacunseB, M. M. I'. Tanmapo, Y. B. I'Mommmnckuit, B. M. JKMuHueHKO,
JI. B. Kpasuenko, B. K. Maszo, B. Il. Canprerkun, E. 10. Copoknna, H. B. Temm-
ko, C. A. XotuMueHko); I'ocynapcTBeHHBIM yapexaeaueM HUUW BakuuH U cBI-
BopoTok uUM. U. U. Meunukora Poccuiickoit akageMUd MeIMLMHCKUX HaykK
(b. ®. Cemenon, M. B. bpuunna, H. C. 3axapora); @eaepaibHoii ciryx0oit 1o
Haq30py B cdepe 3alUTHI MpaB MoTpebuTeNell W ONMaromonyqus HeloBeKa
(I". T. Onnienko, JI. T1. T'yneuenko, I'. E. eaHoR); I'ocyAapcTREHHBIM 00pa3o-
BaTEIbHLIM YUpeXeHneM Bbicliero npodgeccuonanbHoro obpasosanns Moc-
KOBCKOM MemuimHcKon akajemueii uM. M. M. CeueHora ®ejiepaibHOTO areHT-
CTBa IO 3ApaBooxpaHeHuio U couuanbHoMy pazsuThio (b. I1. Cyxanos); Llen-
TpoM «buounxkeHepus» Poccuiickoii akamemuu Hayk (K. T'. Ckps6um,
B. B. Ky3neuoB); I'ocynapcTReHHBIM 00pa30BaTENLHEIM YUPEXKISHHEM BBICIIETO
npodeccroHanEHOTo 06pa3oBaHus MOCKOBCKHM TOCYIapCTBEHHBIM YHHBEPCHU-
TETOM IPUKIafHON OHOTEXHONOTHH MUHHCTEpCcTBa 00pa3oBanusl U Hayku Poc-
cuitckolt @enepaunn (M. A. Porog, H. B. I'yposa, B. B. CyukoB).

2. YTBepKIeHbl MOCTaHOBIEHUEM | TaBHOTO TOCYHapcTBEHHOTO CaHMTap-
Horo Bpada Poccutickodt ®epepauuu I'. I'. Orumenko 30.11.2007 Ne 80.

3. Beenenw B aeiicteue ¢ 30.11.2007.

4. 3aperucTpupoBaHsl B MuHHcTepcTBe focTHUM Poccuiickoit demepa-
v 06 despans 2008 ., peructpauronHsiii Homep 11117,

5. Beement! BzaMeH MYK 2.3.2.970—00 «Menuko-0uonorudeckas oLieH-
Ka MUIIEBOM NPOAYKUUM, MONYYCHHOW M3 TeHeTHYecKH MOAM(DUIMPOBAHHBIX
WCTOYHHKOBY.
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VTBEPXJIEHO
TToctanosienueM [ 1aBHOrO
roCyIapCTBEHHOI'O CaHUTapHOIO Bpada
Poccuiickoit denepaunu
ot 30 Hos6pst 2007 r. Ne 80

2.3.2. TPOAOBOJIbCTBEHHOE ChIPLE U ITUIIEBLIE TTPOAYKTHI

Meauko-0noorudeckas oleHKa 0€30MacHOCTH
reHHO-HHKEeHEePHO-MOAH(PUITHPOBAHHBIX OPraHU3MOB
PACTHTEJBLHOTO MPOHCX0KICHHS

Mertoauyeckue ykazaHus
MY 2.3.2.2306—07

1. O6mue moio:keHNs U 00.1acTh MPUMEHEHH

1.1. MeTtoauueckue yKa3aHUs YCTaHaBIUBalOT TpeOOBaHUA K IpOBeje-
HUIO OIIEHKH O6e30IIaCHOCTH TIeHHO-MH)XeHEepPHO-MOAU(UIMPOBAHHEIX Opra-
HU3MOB pacTUTENBHOTO NpoucxoxaeHud ('MO).

1.2. Tpe6oBaHuUs, H3TOXKEHHBIE B HACTOAIMX METOAMYECKUX YKa3aHHUAX,
MIPUMEHSIOTCSL HA JTale rocyJapcTBeHHoi peructpaunu MO, BnepBeie mo-
CTyTaIOMWX HA TIPOJOBONBCTBEHHEIN pEIHOK Poccutickoit denepanun.

1.3. Meroauueckue ykazaHus pa3paboTaHbl ¢ Lebi0 o6ecneyeHus ean-
HOIi, HAy4YHO 06OCHOBAHHOM CUCTEMBI OLleHKH Oe3omacHocTd TMO, ¥ yIUTHI-
BalOT HOBEIE METOAWYECKHE MOIXONHI Kak pa3paboranHble B Poccuu, Tak u
peKOMeHI0BaHHbIE MEeXyHapoaHeIMi opranuzauusamu (BO3, ®AO u mp.)
[24, 30, 31, 37, 46, 47].

2. DKCNepTHBIN AHAIIN3 U ONEHKA JAHHBIX, XapaKTePU3YIOMHX

3afiBJIECHHbIC T¢HHO-WHKEHEPHO-MOTUGUITUPORAHHEIE OPTAHH3MBbI

2.1. Obmaa xapakrepuictnka MO BiIo4aeT aHanuz WHQopMaluu,
NpeACTaBIE€HHON 3asBUTENIEM:

e no3Bosroneit uaenTudumupoats MO (Bup, copt, TpanchopMarm-
OHHOE COORITHE);

® 00 UCXOAHOM POAUTENILCKOM OpraHU3Me (TaKCOHOMUYECKad XapaKTepu-
CTHKa, OITICaHUe crocoba pasMHOKEHU H paclipOCTpaHeH s, JaHHBIE O TOKCHYe-
CKHX, allIepreHHEIX M APYTHX HeONaronpuATHEIX CBONCTRAX);

¢ 00 opraHM3Max-JOHOPaX BHOCHMEIX T€HOB (TaKCOHOMHYECKas Xapak-
TepHUCcTHKA, HCTOPUS HCTIONb30BAHUA);
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® 0 MeToJe TeHEeTUYecKoM MoauduKkanyy (onucaHue MeToda MOAU(H-
KallMH, CTPYKTYPEI BEKTOPA, CTPYKTYPHI BCTABKH);

¢ 0 'MO (onucaHue cBOMCTE, IPUOOPETEHHEIX pACTEHHUEM B Pe3yIIbTaTe
MOANQUKAINH, ONMCAHUE CTPYKTYpH TeHETUYECKOH KOHCTPYKLHU (BHECEH-
HOIi unu yzaneHHoi) ¥ MecTa ee JIOKaTU3allM, XapaKTepHCTHKY SKCTTPEeCCHH
BCTPOEHHEIX T€HOB (IKCIIpeccHs B MpoIlecce OHTOIEHE3a pacTeHUs, MHTEH-
CMBHOCTb SKCIPECCUH B CTPYKTYpHBIX KOMIIOHEHTAX pacTeHMs W JIp.), XapaK-
TEPUCTUKY Pa3lIUUUil ¢ POAUTENILCKUM OpPraHU3MOM (CIOco0 pazsMHOYKEHUS,
CIIOCOOHOCTD K NEPEKPECTHOMY OIBUICHUIO, YCTOMYHBOCTE K CTPECCOBBIM BO3-
JeficTBusAM U 1p.), XapaKTepHCTHKY TeHeTH4YecKoi W (eHoTummieckoil cra-
OUITEHOCTH (IOJKHEI OBITH TPEICTABIEHH! JaHHEIE, OyYeHHEe B pe3yibTare
UCCIIeJOBaHM HecKOJbKNX NokoneHuit IMO), XapakTepUCTUKy CIOCOOHOCTH
K TIEpeHOCY TEHOB B JPYTHe OPTaHU3MEL (pacTeHUs, MUKPOOPTaHU3MEI ).

2.2. OueHKa KOMIIO3MLUOHHON 3KBUBAJIEHTHOCTH MPOBOAUTCSA Ha OCHO-
BaHUU CBEJIEHUH, NPEICTABICHHEIX 3asiBUTENEM, O pe3ylnbTaTaX CpaBHEHUS
XuMHudeckoro coctaBa MO ¢ XHMHYECKHM COCTABOM €ro TPaAHIHOHHOTO
aHajora o cleAyHoIM IapaMeTpaMm:

 cozepxaHue Oenka,

® aMMHOKHUCIIOTHEIH COCTaB;

® COJIEpKaHUeE KUPa;

® JKPHO-KUCIIOTHEIH COCTaB;

® YIIIEBOAHEIN COCTaB;

® coJiepiKaHHe BUTAMIHOB;

® Co/Iep)KaHHEe MAaKpo- 1 MUKPO3JIEMEHTOB,;

® coJiepkaHre OMONIOTHYECKH aKTHBHEIX BEIIECTE;

® coJiepiKaHne ANIepreHoB;

® COZIEpKaHNEe aHTPOIOTEeHHEIX M MPHPOIHEIX KOHTAMUHAHTOBR (TOKCHY-
HEIX 3IIEMEHTOB, MHUKOTOKCHHOB, NECTHLHIOB, PaJUOHYKINIOB, BpEeXHBIX
npuMece 1 1p.);

® coJiepiKaHre aHTUHYTPUEHTOB W JAPYTrUX BEMIECTB, XapaKTEePHBIX Ui
PacTUTEJILHBIX OPraHu3MOB JJAHHOIO BHIA.

[Tepeuens mokazateneil BappbupyeTCs B 3aBUCHMOCTH OT CBOIICTB H3Y-
YaeMOro pacTUTENILHOTO OpraHu3Ma.

2.3. OueHKa KOMIO3UIUOHHOI1 skBUBaneHTHOCTH MO M ero Tpaguiu-
OHHOTO aHaJIoTa MPOBOANTCS € YUeTOM OHONOrMdecKuX KolebaHuil 3HaueHuH
nokasareel, XapaKTepHBIX JUI1 pacTCHUN JaHHOI'O BHJA.

2.4. AHanm3 pe3yJIbTaToB TOKCHKOJIOTHYECKAX HCCIeA0BaHUI MPOBOIUT-
cs1 Ha OCHORAHUU CBEJICHUI, IPeICTABIICHHBIX 3asBUTENIEM, BKITFOYAROLIHX:

® pe3yIbTaThl OLEHKW G€30MacHOCTH OJJHOTO WIJIH HECKONBKUX OelKoB,
OTIpeIeNIAFONINX MpOosRIeHUE 3a1aHHbIX Mpu3HakoB y MO (MonekynsapHas u
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OuoxMMHUYecKas XapaKTepUCTUKa Oelka; HaJluuie WU OTCYTCTRHE TOMOJIO-
THH ¢ TOKCMHAMK GelKOBOU MPHUPOJE], a Takxke ¢ Gemkamu, 00NaJarolHMn
(hapmakonornyecKkoil WM WHOU OHONOrMYecKoll aKTUBHOCTEIO (IIPU MCIIONB-
3oBannu 6a3 ganHeix PIR, EMBL, SwissProt, GenBank u np.); usydenue
cTabunbHOCTH Oenka mpu 06padoTke, XpaHEHHH, TEXHOIOTHYECKOH mepepa-
60TKe; BNIUsIHUE TeMIeparypsl 1 pH, Bo3MoxHEIe MoIHGUKAINT W/HIH 06pa-
30BaHHe CTAOWILHBIX OEMKOBEIX ()parMEeHTOB B pe3yiIbTaTe PaszINdHEIX BO3-
JelcTBYH; ycToYMBOCTE Genka K 00paboTKe MPOTEONUTHYeCKUMI (epMeH-
TaMH B 3KCTIEPUMEHTE in Vitro, UCCIeJOBAHNA OCTPOM TepopabHON TOKCHY-
HOCTH Oellka B SKCIIEpUMEHTE Ha TPRI3yHaX M JIp.);

® pe3yNbTATEl OLEHKH O0e30MacHOCTH HATMBHOIO HPOAYKTa (JaHHbIE
90-1HEBHBIX MCCIIEJOBaHUN Ha IphI3yHaX, AaHHBIE UCCIIEJOBaHUNM Ha MOIO-
JIBIX OBICTPO PACTYIINX KUBOTHEIX (IBITLIATAX-Opoiinepax, ATHATAX U Ap.) — B
clTy4ae, eclli TaKie UCCIIe0BaHus ITPOBOANIINCE;

® PE3yNBTATH APYTUX TOKCUKOJIOTHYECKIX HCCIIeIOBaHUI.

2.5. AHanmu3 pe3ynbTaTOB ANNEpProlorM4ecKhX HCCIeJ0BaHWN IPOBO-
JIATCS Ha OCHOBAHUY CBENEHMUIL, IPeACTABICHHEIX 3asBUTENeM, BKITFOYAIONINX:

® Pe3yNIBTATH OLEHKM ajNIepreHHBIX CBOMCTB OHOTO WM HECKOIBKHX
0eNkoB, onpeneNAIOINX NPosSBIeHNe 3a1aHHBIX TpH3HakoB y MO (cpaBHe-
HIE ¢ W3BECTHEIMU aJUlepreHaMH ¢ WCMONB30BaHNeM 0a3 JaHHBIX, coAepiKa-
mMuX HHOOPMAINI0 0 TPEXMEPHON CTPYKTYpe W (YHKINH W3BECTHHIX aliep-
TeHOB U POACTBEHHEIX UM O€lIKOB); olpenereHne MOTeHUNANEHOH aniepreH-
HOCTU 6elka B MMMYHOXMMUYECKUX HCC/IeAORaHUAX In VItro ¢ MCIOIB30Ra-
HueM IgE, BEIENEHHBIX U3 CBIBOPOTKM KPOBU MAIMEHTOB, CTpajarolux al-
Jeprueif; ompencieHUe YCTOMUMBOCTH K BO3JEHCTBHIO MPOTEONATHICCKAX
tepMeHTOR (TeMCUHA), CKPUHWHTOBBIE HUCCIICAOBAHUS C HWCMONB30BaHHEM
CBIBOPOTOK KpPOBU MAllMEHTOB, CTPAJalolINX ajUleprueif; JAOMOIHHTeIbHEIE
HCCeN0BaHuA (B T. 4. in Vivo),

® pe3yNbTaThl alNIeproIOTHYecKHX HCCleTOBaHNH HATHBHOTO MPOIYKTa
(cpaBHeHUEe Habopa annepreHoB uccienyeMoro MO ¢ HabopoM annepreHoB
€ro TPaJAUIMOHHOTO aHajlora U Jp.) AOJKHE! OBITh IPOBEICHH B CIIy4dae, €t
UMeroTcs AaHHBIe 00 alnepreHHBIX CBOHCTBAaX OpraHU3Ma-oHopa.

2.6. AHanu3 pe3yNbTaTOB OPYTUX UCCIEOBaHUil (B clydae, eclii TaKue
Hcele/IoBaHUs OBUTH BHITIONHEHB) MPOBOJAUTCS HAa OCHOBAaHWM CBEICHWIA,
NpeCTaBIeHHBIX 3ajABUTENEM, BKITIOUAIOLIUX Pe3yNbTaThL:

 onpefieNieHns MHIIeBol LEHHOCTH (Tak Kak 3aJaHHBIC W He3aJaHHEe
3¢ ¢eKTH TeHeTHUecKoit MOAHGUKAIINY MOTYT SRISTHCS MPUIWHON W3MEHe-
HUs GanaHca Makpo- H MUKPOHYTPHEHTOB, M, ClleJIOBaTelIbHO, BECTH K U3Me-
HEHUIO MULIEBOH LIEHHOCTH IPOAyKTa);

® IpUMEHEeHHU HOBEHIINX aHaINTHYECKWX METOJIOB, TaKMX Kak Tpo-
¢bunbHBIE TEXHOJIOTHH U JIp.
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2.7. AHanu3 pe3ynbTAaTOB IIOCTPETUCTPAllUOHHOIO MOHUTOpUHTA B
CTpaHe-3asgBUTEINE U APYTUX CTPAHAX, OCYLIECTBILIEMOrO C LENbI0 BEIABICHUS
He3aJaHHEIX 3((heKTOB reHeTHUecKod MOTHUQWKALUU, KOTOPEIE HE MOTJIH
OBITH 0O0HAPYKEHEl HA CTAIUH PETMCTPALMOHHBIX HCCIECIOBAHUI, MPOBOINT-
€5 Ha OCHOBAHWH CBEAEHUIl, TPEJCTaBIeHHEIX 3aABUTEIEM.

3. MeToan! o6Hapy:keHus, HAeHTHGUKAINH H KOJTHIECTBEHHOT O
onpeeaeHusi TeHHO-HHKeHePHO-MOTH(PHIHPOBAHHBIX
OPraHu3MoOB B IMHIMIEBBIX MPOIYKTAX

3.1. DkcnepTHas oleHKa MeTomoB ugeHTHuKanun MO HampasieHa
Ha MOATBEpKICHNE MX a/leKBaTHOCTH MHCTPYMEHTAILHON M MeToAMdecKOi
6aze, McHonE3yeMoii B yupexaeHusx OemepanbHOil CayKObl II0 HAam30py B
cepe 3alUTH IpaB HoTpeGuTeneil u GIaromonyyns 4enoBeKa i KOHTPOIs
3a obpamerneM MO u MapKUPOBKOH MHILEBHIX MPOLYKTOB, COTEPIKAIINX
I'™MO.

3.2. OkcnepTHas OIeHKa METOHOB OOHApyKeHWS, WAEHTH(OUKAUWH |
KomaecTBeHHOro onpeneneHns I MO B MUTIEBEIX MPOAYKTaX MIPOBOIUTCA Ha
OCHOBaHMH CBeAEHUI, MpeICTaBIeHHBIX 3aBUTENIEM, BKITFOYAIOIINX:

® MeTOA HAEHTU(UKALUN OJHOTO MIH HECKONBKUX TpaHCHOpMalHoH-
HBEIX COOBITHIA;

® METOA KOJIMYECTBEHHOIO OIpedelieHUs OJHOTO WM HECKOIBKUX
TpaHcHOpMalUOHHEIX COOBITHIA;

® IPOTOKOJIEI IPOBEIICHNS aHAJIH30B;

® OIUCaHUE NpaliMEPOB;

® CTaHJAPTHBIE 00pa3Lbl COCTaBa U CBOMCTB.

4. Meauko-reHeTHYeCKast OlleHKA TeHHO-UHKeHEPHO-
MoauGpUIMPOBAHHBIX OPraHU3IMOB

4.1. Meauko-reHetudyeckas oreHka MO BkmoyaeT NpoBEpKy MPHUCYT-
CTBUS OJHOH WM HECKOJBKHUX CHHTETMUYECKHUX IeHeTHUECKUX KOHCTPYKIIUit
METOJAOM MojuMepaszHoil nenHoit peakuuu (ITLP).

4.2. Menuko-reHeTHYeCckHe HCCIENOBaHUS TIPOBOIATCA Ha OCHOBaHUM
CBeJIeHUil, MpeCcTaBIeHHBIX 3asBUTENEM, BKITIOYAIOIAX:

® onucaHue MOJNEKYNApHOU CTPYKTYpHl OJHON WIIH HECKONBKHX CHHTE-
THYECKUX MeHeTHYECKUX KOHCTPYKUNH (HYKJI€OTHAHAS TOCHeJ0BaTeNbHOCTh);

® MeToJ HAeHTU(UKALNN U KOIMYECTBEHHOTO OTIpe/lelIeH!s OJJHOTO WITH
HECKOJIBKIX TpaHc(OPMallMOHHBIX COOBITHIA;

® IPOTOKOJI [IPOBEACHUS aHAJIN3a,

e olUcaHue NpaiiMepos;

® CTaHAapTHBIe 0Opa3LBl COCTaBa U CBOKCTB.
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5. Ouenka $pyHKIIHOHAILHO-TEXHOJIOTHYEeCKHX CBOHCTE
reHHO-HHKeHEePHO-MoIUGHLIIMPOBAHHBIX OPraHN3MOB

5.1. Tlepeuenb u 00BEM HCCIAEOOBAaHUWII MO pa3lelly 5 OIpelelToTcs
SKCIEPTHEIMU (YHIEHBIMH) COBETAMH COOTBETCTBYIOIIUX AaKKpPeAMTOBAHHEIX
UCIBITaTENBHEIX IIeHTpoB Poccuiickoit ®denepauy Ha OCHOBaHWM aHalu3a
IIpeICTaBICHHBIX MaTEpPHUalIORB.

5.2. VzygaeMule GyHKIMOHAIILHEE CBOMCTRA:

» pH BoAHOI! cycnieH3uy;

® PaCTBOPUMOCTE;

® PEONIOTHYECKHE CBOHCTBA BOIHEIX AUCIIEPCHIA;

® BOJIOY/IePIKUBAOLIAS 1 KUPOYIEPIKUBAIOIIAS CIOCOOHOCTH;

® KpUTHYECKasd KOHIEHTPALU rejeodpa3oBaHus;

® SMYIILCHOHHAA CTaOWIEHOCTS U Jp.

HccenenoBanus NpoBOAAT B COOTBETCTBHH ¢ [4, 5, 18, 25]

6. Meauko-61oJiorndeckasi olieHKa 0e30IMacHOCTH TeHHOo-
HH:KeHePHO-MOAU(PHUITHPOBAHHLIX OPTrAHA3MOB

6.1. TlepeueHs U 00beM MCCIeIOBaHMN MO pazlely 6 ompeaensroTcs
9KCNEePTHEIMU (yUeHBEIMHM) COBETAMU COOTBETCTBYIOLIMX aKKpPeAWTOBaHHBIX
UCIBITATENBHEIX 1IeHTpoB Poccuiickoit denepan Ha OCHOBaHWM aHATIN3a
MIpeCTaBIEHHBIX MaTEePUAJIOB.

6.2. 'urnennueckue uccrnenopanua 'MO BKIto4aroT onpeaeneHue mno-
Kazareneil KayecTBa U 6€30MacHOCTH.

6.2.1. TlepeueHs mokazareniell Ge30macHOCTH OMNpeAeNsieTcsd Ha OCHOBa-
Hun Tpeboranmii CanllwH 2.3.2.1078—01 «[urneHndeckue TpeOOBaHUS
6e30MacHOCTH U MUITIEROM EHHOCTH TIWIIEBHIX MPOIYKTOR» A COOTBETCT-
BYIOIIEH MpyIIIBI MPOIYKTOB.

W3y4yaeMble TOKa3aTemu:

® coJlepXaHne TOKCUYHBIX JIEMEHTOR;

® coJiepaHUe MUKOTOKCHHOB;

® coJiepKaHNe NeCTUIIIOB;

® coJiepXKaHue paJlOHYKINOB;

® coJiepKaHUE BPEIHBIX IPUMECEH;

® MUKPOOHOIOTMYecKIe MOKa3aTelH;

® IpYyTUE MOKA3aTeNH (B clyuae HEOOXOIUMOCTH).

6.2.2. TlepeueHs Tokazareneil kadecTBa oNpejenseTci HAa OCHOBAHUU
CBOJICTB COOTBETCTBYIOIIETO PACTUTENBHOTO OpraHW3Ma, a TaKKe aHalu3a
MpeICTaBICHHEIX 3adBUTeNIeM MaTepuaios. B cirydae eciu 3asguTteneM npen-
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CTaBJIEHBl MCYEPNBIBAIOIIAE JIaHHBIE MO OIEHKE KOMIMO3UIIMOHHOW 3KBUBa-
nentHoctd MO (comepkanue Genka, aMHHOKHCIOTHBIH COCTaB, cojfepikKa-
HHUe XHUpa, )JKHPHO-KUCIOTHBII COCTaB, YIIIEBOJAHBIN COCTaB, COAEpKaHNE BH-
TaMHUHOB, MakKpo- U MHUKpPOJIIEMEHTOB, clelMpUIecKuX KOMIOHEHTOB, OHO-
JOrH4ecKy aKTUBHBIX BEIEeCTB, aHTHHYTPUEHTOB H JPYTIWX BENIECTB, XapaK-
TEPHBIX AJI PACTEHMH JaHHOI'O BUJA), MCCIIEIOBAHUSA MOTYT OBITH OrpaHu4e-
HEI OIlpeJiellcHUEM BIaKHOCTH, 30JIBl, COAEpIKaHus Oellka, JKHApa, YrIIeBOJIOR,
NUILEBHIX BOJIOKOH.

6.2.3. B ciyyae ecnu reHeTuueckad MoIuUKalHg HampaBleHa Ha W3-
MeHeHHe XxuMudeckoro cocraBa [ MO, DOIKHBEI OBITE TIPOBEJACHEl HCCIENO-
BaHUA, MOATBEPKIAIOIINE 3aIBICHHbIE I3MEHEHU .

6.3. Tokcukonornyeckue ucciegosanna MO mnpoBogsTca B 3Kcnepu-
MEHTE Ha J1ab0opaTOPHBIX KUBOTHBIX.

6.3.1. Cxema npoBeIeHUs DKCIIEPUMEeHTa

Bu XUBOTHBEIX Kpeicet muann Bucrap
Ilon Camubt
Bospact 40—50 nuelt
Hcxomguas Macca Tena 70—80Tr

KonuuectBo xuBOTHLIX B rpynme B | He MeHee 50 ocobeli B kaxoii rpymnmne
Hayase 3KcrepuMeHTa

Pacnpeznenenue mo rpymmaMm JKHUBOTHBIX JIeNAT Ha 2 TPYIITHL:

TpyIIa «KOHTPOIEY MOMyJaeT PAIIMOH ¢
BKIFOYCHHUCM TPAIUIIMOHHOTO dHAJIOra UC-
caempyemoro I'MO;

TPYIIa «OMBIT» MOIydaeT PAlHOH ¢ BKIIFO-
yenueM uccaeayemoro MO

Paumon [Mumeras u 6nomornyeckas HEHHOCTh pa-
IMOHA MOJHOCTEIO YIOBIETBOPsET hU3HOIO-
TAYeCcKAe TOTPeOHOCTH KUBOTHBIX

KapanTun He mMenee 7 aueit

VYenoBus cojepxaHus JKvBoTHEIEC IONTy4atOT CBOGOIHEIA JOCTYII K
KOpMY H BOJE; cofepKaTcs B OTalNIHBAEMOM,
BCHTHITHPYEMOM MTOMELIeHHH

TTpomomKATENLHOCTE SKcTiepaMenTa | 180 aHeit

3abop MaTepraia I reMaToNOTH-
Yeckux, OHoXuMHdecknx, Moptomo- | Ha 30-it u 180-it 1HH SKcnepiMeHTa
TMYCCKUX UCCIICJIOBAHNH

KonauecTBo XHUBOTHEIX, B3ATHIX Ha | He MeHee 10/rpymimy
HCCIeJIOBaHHeE

6.3.2. Ha mpoTskeHuH dKCIepUMEHTa JKHBOTHEIE MOIyYaloT IOJIyCHH-
ternyeckuid kazenHoBwId panuoH (ITKP). Uccnexyemsiit TMO u ero tpanu-
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IIMOHHBIN aHANOT BKITIOYAKOT B COCTaB KOpMa B MakCHMAallbHO BO3MOKHOM
KOIMYECTBe, He HapylIarolleM 0ajTaHC OCHOBHAIX MMIIEBHIX BENIECTB. 3aMeHa
VHIPEJUEHTOB pallOHa JIOJDKHA OBITH IPOBEJEHA C YYETOM COAEPIKAHUA
0eNnKoB, KUPOB U YITEBOJOB BO BBOAUMOM IPOAYKTE MpPU COOIIONCHUH
NPUHIUNA H30KATOPUITHOCTH.

IIpoayxToBeiit Habop U xuMudeckuit coctaB GasoBoro IIKP mpencras-
neH B Tabn. 1—2.

Tabnuua 1
CocTaB 6a30B0r0 MOJIYCHHTETHYECKOT0 Ka3¢HHOBOT0 PAIHOHA
Kon-Bo | Bemok | Xupwr | Vrnesoawl| KamopuitHocTs
Nurpenuen T — >
r T r T KKal %
Kaszens 250 [ 20,20 | 0,38 - 8422 | 22,1
Kpaxman MancoBsii 58,0 0,58 - 50,2 203,12 53,3
Maciio moAcoIHeYHOE
HepahMHUPOBAaHHOE 5,0 — 4,99 - 44 91 11,8
Jlapx 5,0 - 4,98 - 44,82 11,8
ComeBag cMecb* 4,0 — - - - -
CMech B/p BUTaMHAHOB** 1,0 — - 1,0 4,00 1,0
CMech x/p BUTaMAHOB*** 0,1 - 0,10 - - -
MuxpokpracTammmdecKkast
[EeIITH0II03a 2,0 - — - - —
Uroro 100,1 | 20,78 | 10,45 51,2 | 381,07 | 100,0
* cOCTaB cONeBOit cMecH TpeNCTaBieH B Tabl. 2
** 1 r comepxut: TnamMuHa (B1) — 0,4 Mr, pudodmasuna (B2) — 0,6 MT, mUpHIOKCH-
Ha (B6) — 0,4 Mr, HUKOTMHOBO# KHCIIOTH — 3,0 Mr, MaHTOTeHATa Kanbusa — 1,5 mr,
thomueBoit kucmoTel — 0,2 Mr, nuaHkobanamuna (B12) — 0,003 mr, Bukacona — 0,1 M,
L-MeTHOHAHA — 50 MI, ITIOKO3BI — J0 1 T
*¥% 0,1 mir comepxut: perurona anerata 800 ME, sprokamsiupepona — 70 ME,
o-roxodepora arerata — 5 Mr, nojgcoHeuHoro Macua — 10 0,1 M

Tabnuuya 2

CocTas cojeBoii cMecn

No Hasganne com Xumnueckas gopmyna Komgectro, T
1 2 3 4

1 |XnopucTelit HaTpHit NaCl 139,3

2[Rt bochop s
3 |MarHuii cepHO-KHCIIEIA MgSO, 57,4

4 |Kanbumii yriaekucisli CaCO; 380,4

5 [XKeneso cepHo-KUCIOE FeSO,- 7H,0 26,4
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Mpopomkexue Tabn. 2

1 2 3 4
6 |Kanuii ifoaucThIii KI 0,77
7 |Maprasen cepHO-KACIIBIN MnSO, - 7H,0 4,55
8 |LIuHK cepHO-KUCITBIH ZnSO, - 7TH,0 0,53
9 [Mexan cepHo-KHCTaL CuSOy4 - SH,O 0,48
10 [KoGaneT XI0pHCTEIf CoCl, - 6H,0 0,024
11 |Harpuii dhTopucTEIit NaF 0,50
12 [AmoMoOKaIHeBEIE KBACIIEI K;S0,4A1,(S0,); - 24H,0 0,11
Utoro 1000

6.3.3. UccnegyeMble moKa3zaTemy:
6.3.3.1. UHTerpanpHele ToKa3aTeNlu.

Usy4daemele mokazaTenn IMeproamIHOCTE cOOpa JaHHBIX

OOmee COCTOSHUE KUBOTHBIX (BHCIIHUN BUI,
IBUraTeNILHAS aKTHBHOCTE, COCTOsSHUE mepeTHOro [Kaxasle 2 gHs
IIOKpOBA)

IToenaeMocTs KopMa ExxenneBHO

Macca Tena Kaxneie 7 nueit

Macca BHyTpeHHUX OpPTaHOB (TOJOBHOHN MO3T,
cepale, cele3eHkKa, JISTKHE, THMYC, THITO(H3,
IIEYEHb, IIOYKH, HAJIITOUCUHUKH, CEMEHHUKH)

Ha 30-ii u 180-ii nHu sKkcniepH-
MEHTa

6.3.3.2. 'emaronornyeckue moka3aTenn.

[TeproauuaOCTH

Wzyuaemrle noxazarenu [17, 45] c60pa TAHHHIX

- KOHIICHTpAITUI FreMOTI00MHa;

- TEMaTOKpHT;

- ofIee KOMMYECTBO 3PUTPOIIUTOR;

- cpeqauii o66eM spurporura (COI);

- cpemHee coaepikaHue reMorioouHa B opuTponure (CCI); Ha 30-i1 u 180-i

- cpeaHss KOHIEHTpanus remoriobuna B sparpormre (CKD); | mHm skcnepumenra

- o0lIIee KOTMYECTBO TPOMOOIINTOR;

- o0lmee KOIMYeCTBO JIEHKOIIUTOR;

- muddepeHIINPOBAHHEI TIOJCUET TeHKOTUTOR (HEUTPO UL,
JAM(POIUTEL, 303UHOPHIIEl, MOHOITUTEI, 0230 (hHITE)

.3.3. buoxuMuueckue moxas3areiu.
.3.3.1. Obumii GMOXUMHYECKUN aHATN3 KPOBH.

10
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Martepuan mis uccieA0BaHUN: CHIBOPOTKA KPOBU.

H3yuaemsie nokasarenu [17, 45]

IlepuonmvHoCTE cOOpa TaHHEIX

- ananuHaMuAHOTpaHchepasa (AJIT);
- acmapraraMuHoTpaHcdepasa (ACT);
- WEITTHBIC KACIIOTHI;

- hocdaraza menoyHas;
- bumupy6rH 06mmit;

- OUNMEPYOHH IPSMOi;

- OeJoK o0IIHit;

- amTEOyMUH;

- TIOOYIHH,

- KpEaTHHUH;

- TIIIOK034;

- anb(a-amunasa;

- nunasa;

- TaKTaTJECTHIPOTEHA3a;
- 00IIHe TUIHIEL,

- TPUTIHOEPHABL,

- XOJIECTEPHH,;

- XONMHACTEPa3a;

- MOYeBHHa;

- XJIOpHUIEL,

- HaTpui;

- hocop:

- Kanui

Ha 30-it u 180-i1 qru

JKCIIEpEMEHTa

6.3.3.3.2. OO0mmit aHaTU3 MOYH.
Marepuan aj1s ucciaeqoBaHmii: Moua.

Nzyuaemere mokazatenu [17, 45]

[TepuomudnocTs cOopa TaHHEIX

- CYTOYHBI auypes;

- OBET U IIPO3PaYHOCTE;

- OTHOCHUTEIbHAS! [NIOTHOCTD,
- pH;

- 0enox;

- TJII0K03;

- KpeaTHHuH

JTHH SKCTIepUMeHTa

Ha 30-it u 180-

11
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6.3.3.3.3. CucteMHEIe OMOMapKepHI.
6.3.3.3.3.1. CrcTeMa aHTHOKCHIAHTHOM 3aIIUTHI.

Hzyuaemrie nokazareim

IepromrarocTs
cbopa JTaHABIX

AKIMUSHOCHbL (PEPMEHMO8 AHMUOKCUOAHMHOU 3QUUMbL.
Mamepuan ona uccnedosanuii: spumpoyumel [15, 16, 35, 36,
39, 42]

- DIy TAaTHOHPEAYKTA34;

- [Ty TATHOHIIEPOKCHIA34,;

- CYMepOKCHIINCMYTA3a,

- Karanasa

Ha 30-it u 180-i1 quu
SKCIEPUMEHTA

Cooepaicarnue npooykmos nepekucio20 OKUCIeHUL TUNUO08.

Mamepuan ona uccneoosanuii: xpogn, nevens [10, 32, 34]
- MaJIOHOBBIH JHANBACTH]T

6.3.3.3.3.2. CucreMa pepMeHTOB MeTaboMHU3Ma KCEHOOUOTHKOB.

Marepuan ans uccleOBaHMIA: TEYEHb.

H3zydaemble nokazaTenmn

[epromaroCcT
cOopa JaHHBIX

Axmugnocme gepmenmos 1-it u 2-ii pazvt memabonrusma
kcenobuomuxos [28, 29, 33, 38, 43]

- obmiee comepkaHue uToxpoMa P-450;

- 7-3ToKcupesopyhuH-O-nesTrnasa;

- 7-neHTOKCHpe3opyhuH-O-Ie3THna3a;

- UDP-rmrokypoHo3unTpaHchepasa;

- TITyTaTHOHTpaHchepaza

Ha 30-it u 180-i1 qum
3KCITEpUMEHTA

6.3.3.3.3.3. CucreMa peryiiluy anonTosa.
1) CTabunbHOCTH MEMOpPaH TH30COM.
Martepuan ais uccieJOBaHUN: ITeYeHEb.

I/IB}”-IaeMBIe II0Ka3aTciIu

[TepuoauvyHOCTD
cbopa JaHHEIX

Obwas u HecedumMenmupyemas, AKMUSHOCb (hePMEHMO8
auzocom [6]

- B-ranakTo3unaza,
- p-rimoxkypoHuIasa;

- apmncyibdaTassl A u B

Ha 30-it m 180-i1 guu
SKCIepUMeHTa

2) Jpyrue MeToEL.

12
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6.3.3.4. Mopdonorngeckue ncclleIoBaHUs

Hccenenyemeie opransl

MeToan! uccnenoBanui [1, 7,9, 12—14,19—22, 27]

- KOXa,

- TOJIOBHOM MO3T;

- cepae;

- aopTa,

- ceNe3eHKa;

- JIETKHE;

- MUM¢aTHIecKHe Y315,

- THMYC;

- ITUTOBUIHAS JKEJIE3a;

- runous;

- XKT: xerynok, ToHKas
U TOJICTAs KWIIKH,

- TIEYEHb;

- IO KeTyA0YHAs JKeJle3a;

- TMOYKH;

- CEMEHHUKH

Ha 30-11 u 180-i1 Onu 3xcnepumenma (nianosulil 3000p)
1. MakpockonmH4yecKue UccleJIORaHUS
2. MUKpOCKOTTHYECKUE HCCIENOBAHUS !
a) 0030pHEBIe THCTONOTHYECKHE UCCTIeOBaHUS
3. MopdoMeTpriecknii aHau3

Bckpbimiie no2ubuiux 6 meyenue SKCRepUMe Hma JcUeom-
HbIX (BHenAaHoeblil 3a60p)
1. Makpockonu4yeckue Uccie0OBaHus
2. MukpockonYecKue UcclleIoBaHns (lepedeHb uccie-
JIYEMBIX OPTaHOB MOXET OBITH COKpAINeH 10 MUHUMAJIEHO
HEO0OX0AUMOTO I YCTAHOBIIEHHUS IPHUYHHEI CMEPTH):

a) 0030pHBIEC I'HCTOJIOTHYECKUE HCCIIEIOBAHHUS

| /{lononnumenvHule uccne0o8anus
1. MuKpocKonHUecKue HCClleJOBAHUS :
a) THCTOXUMHYeCKHe HCCTIeJOBAHUS;
6) IMMYHOTHCTOXHUMHYECKHE HCCIIEHOBAHHS KIETOYHBIX
[ONMYJLILUI U UX POU3BOIHEIX,
2. DIIEKTPOHHO-MHUKPOCKOMUYESCKHE UCCIIETOBAHUS

6.4. UmmyHonorudeckue uccrnegopanuss MO npoBoadrcs B 3Kcnepu-
MeHTe Ha Mbrmax unauiit CBA u C57B1/6 u BkimodaroT U3ydeHne ero nMMy-
HOMOIYITUPYOUINX U CEHCUOMIN3UPYIOMNX CBOWCTB MO YETHIPEM TecTaM:

1) nmelicTBue Ha I'yMOpalIbHOE 3BEHO UMMYHUTETa — B TECTE OIpeleie-
HUSA YPOBHSI FeMarrIloTUHIHOB K SpUTpOLUTaM OapaHa;

2) nmeficTBhe Ha KIETOYHOE 3BEHO UMMYHUTETa — B peaKIMU TUIepuyB-
CTBUTENBbHOCTH 3aMeajienHoro tuna (I°37T) k spuTponuraM 6apaHa;

3) nelicTBue Kak CeHCUOWIM3UPYIOIIETO areHTa — B TECTE YyBCTBUTENb-
HOCTH K TUCTaMUHY;

4) neilicTBUe Ha €CTECTREHHYIO PE3UCTEHTHOCTH MEIielt Kk Salmonella
typhimurium (caTbMOHEIITBI MBIIIMHOTO THDA).

B Tabun. 3 mpeacraBieHbl CpaBHUTENbHEIE XapaKTePUCTUKU MBIIIEH TH-
Huii CBA u C57Bl/6.

Tabnuuya 3
XapaxTepueTrukn Mbimeit 1uanit CBA u CS57Bl/6
. . JInang Memmeii
JleficTayiomnii dakrop CBA C57BI/6
DpHATPOIMTH OapaHa BBICOKOTYBCTBUTEIBHEI HA3ZKOUYBCTBUTENHHBI
Tucramun HE YyBCTBUTEJIBHEI YyBCTBUTEIILHEL
Salmonella typhimurium HE YYBCTBUTEJIHHEI qyBCTBUTEIILHEL

13
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6.4.1. CxeMa poBeJeHUS SKCIIEPUMEHTA.

Bug xxuBOTHBIX Mpenmu mnunit CBA u C57Bl1/6
Tlon CaMiget
Bospacr ITonoro3peisie
Hcxomanas macca Tena 18—20r

Pacnpenenenue o rpynnaM  [Y)KUBOTHBIX KaXI0M JIMHAM JIEIST HA 2 TPYIIILL:
rpylna «KOHTPOIEY IOIy4aeT PalloH ¢ BKIFOUECHHEM
TpaJMIHOHHOTO aHajora ucciexyemoro 'MO;
TpyMIa «OMBIT» TOMyJYaeT PalHoH ¢ BKITFOYCHUEM
uccaeayemoro 'MO

Panuon* IMumieBas u 6HoNOTAYECKas ICHHOCTH PAIAOHA TT0J1-
HOCTBIO YIOBIETBOPSET (pU3HONIOTHYECKHE TOTPEeO-
HOCTH JKMBOTHEIX

Kapantun He MeHee 7 qHel

Yenous coepKaHust JKMBOTHEIE MOMYYarOT CBOOOTHEIH JOCTYH K KOPMY W
BOJIE; COJIEPIKATCS B OTAILIABAEMOM, BEHTHITAPYEMOM
MTOMETICHUH

* cocraB 6a30BOTO palMoHa NPHUBEIEH B 11 6.3.2

HccnenoBanua HaunHAIOT yepes 21 IeHb ¢ MOMEHTA NepeBoja MbIIIEH
Ha SKCIepUMeHTaIbHEIE pPalluoHEL. B TedeHue sKcliepUMeEHTa BeIyTcs Ha-
OMIoJIeHNs 32 TOeJaeMOCThI0 KOpMa U OOLIUM COCTOSHIEM KUBOTHBIX.

6.4.2. Uccnexyemble OKa3aTENN.

1) Hdeiicteue I'MO Ha ryMopalibHOE 3B€HO UIMMYHUTETA.

Yepes 21 meHE SKclepUMEHTa MEIIIAM KOHTPOILHOM (He MeHee 20 Xu-
BOTHBIX) U OMBITHOM (He MeHee 20 KUBOTHEIX) TPYII 00enX TUHUM BHYyTpU-
OproIuHHO BBOAAT 0,5 MIJI 3puUTpolUTOR OapaHa (20 MITH KiteTok/Min). 3abop
KpOBH [JI1 UCCIeNOBaHUN IpoBoauTcs Ha 7-H, 14-i u 21-ii neHs mocne BBe-
JIEHUS 3pUTPOLUUTOB OapaHa. CEHIBOPOTKY KPOBU THUTPYIOT B peaKmiH remar-
FIFOTHHAIY oOImenprHATEIM MeTonoM [11]. TlomydyeHHbIe maHHBIEe 0Opaba-
THIBAIOT METOJaMU BapUaLMOHHON CTATUCTUKU € MCMOJNB30BaHUEM t-KpHTe-
pust CTerogeHTa. Pe3ynbTarsl npuBoasTes B Bune M+ m, rue M — BHIOOpOU-
HOe cpeliHee U3MEPAEMBIX BEJIMYUH, M — CTAaHAApTHAs omMuOKa.

2) Heiticteue MO Ha KIIeTOYHOE 3BeHO HMMYHUTETA.

Yepes 21 neHb 3KCNIEpUMEHTA MBILLIAM KOHTPOJIBHOM (He MeHee 15 xu-
BOTHBIX) ¥ ONBITHOH (He MeHee 15 )KWBOTHEIX) IPyNI 00euX NTUHUI MOJKOXK-
HO B MEXJIONATOYHYI0 o00NacTh BBoAAT 0,5 MJI 3pUTpPOLUTOR OapaHa
(2 mun wiretok/mn). Yepes mATh THel BceM MEBIIIaM B MOYHIEYKY OJHOM 3a/1-
Hell Janel BBOAAT Pa3pellalollylo J03y 3pHUTPOUMTOB Oapana — 0,02 mi
(1 MIpx KNeTOK/MBIIIE); B KOHTplaTepalbHylo Jamy — 0,02 mm 0,95 %-ro
pacTBopa xnopuaa Hatpus. MecTHyI0 BOCHAIUTENbHYIO PEAKLMIO OLEHUBAIOT

14
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gepe3 18—20 4 ImyTeM ofpeelieHUs MacChl OITBEITHON M KOHTPOJILHOM JTaloK.
HHTencnBHOCTE MECTHOMN peakLHi oNpeeNstoT no uHaekcy peakuud (MUP) [8].

3) HeiictBue MO Kak ceHCHOMNM3UPYIOLIECTO areHTa K THCTAMUHY .

UYepes 21 AeHb 3KcNepHMeHTa MHIIIaM KOHTPOIBHOI (He MeHee 15 xu-
BOTHEIX) U ONBITHOH (He MeHee 15 KMBOTHBIX) rpynmn o6enx JMHUI BHYTpH-
OpIOMMHHO BBOJAT THCTAMHUH TUapoxiopu (2,5 mr/meims B 0,5 Mt dusuo-
JIOTHYECKOr0 pacTBopa). Peakiuio yunTHBarOT Yepe3 24 4 Mo MpOLEHTY T'H-
6enu MelIei [40].

4) Ileiicteue MO Ha ecTecTBEHHYHO pPE3HCTEHTHOCTb MBIl K
S. typhimurium W3y4aloT Ha MOJIENIU BHYTPUOPIOIMKUHHOTO 3apaXKeHNs MBIIIel
JIECATUKPATHO OTIIHYAIOLIUMUCS Ao3aMu S. fyphimurium wtamm 415, Yepez
21 neHb BKCHEpUMeHTa MEBIMIeH KOHTpONBbHOU (He MeHee 30 >KUBOTHBIX) U
onbITHOH (He MeHee 30 KWBOTHEIX) IpyNI o0enX JUHMI 3apakaroT Tpems
JIo3aMH KyJeTypel: 1 000, 100, 10 MukpoOHBIX KieTok/Mbilb. [Tocne 3apa-
KeHUS 33 KUBOTHEIMU HaOIFoAaroT B TedeHue 21 mHsa. Brruaucnsior JIMs,, a
TaK)Ke MPOLEHT THOenu KUBOTHBIX IO KAXKIOW J03e, 3aTeM MPOBOIAT CpaB-
HUTENBHEI aHallu3 pe3yNnsTaToB[2].

6.5. Annepronorudeckue wccneoBanus I'MO NpoBOIATCS B SKCHEpU-
MeHTe Ha JabOpaTOPHBIX XHBOTHBIX: MOTEHIUAIBHYH allJlepreHHOCTh olle-
HUBAIOT, ONIpeNIeN s TAKEeCTh IPOTEKaH!s CHCTEMHO aHa(UIIaKCUU U YPOBHS
UUPKYIHPYIOMUX ceHcnonnm3npyommux anturen (cyoknaccoB IgG1 + IgG4)
y KpEIC, MOJYy4YalolIMX B COCTaBe pauuoHa uccienyemslii ITMO (rpynma
«OTBITY») W ero TPaAWLUUOHHHEINA aHANOT (TpyIa «KOHTPOIELY»). MeToa ocHO-
BaH Ha KOIMYECTBEHHON CPaBHHUTENBHON OLIEHKE TAXECTH PeakLMU CHUCTEM-
Holl aHadUIaKCHH, BO3HUKAIOLIEH MpU BHYTPUOPIOIIMHHOI (B/0) ceHcHOUmu-
3allU{ B3POCHBIX KpbIC NUIIEBEIM aHTUTEHOM — OBaIEOYMUHOM KypHUHOTO
siina (OBA) — ¢ mocnegyomuM BHYTPUBEHHBIM (B/B) BBEICHUEM CeHCUOU-
TM3MPOBAaHHLIM YKUBOTHBIM pa3pellarolleil 103kl Toro ke oenka [41].

6.5.1. CxeMma npoBeJIeHUs SKCIIEpPHMEHTa.

Bun KUBOTHEIX Kpricer munum Bucrap
1 2
ITon Camunt
Bospact Ionoro3pensie
Vcxonnas Macca Tena 150—180r

KonuuecTBo xuBOTHEIX B Tpymie B [He MeHee 25 ocobel B Kax10ii rpymime
HadaJle SKClIepHMEHTa

Pacrmipeaenenne no rpynnamM JKWBOTHBIX AenT Ha 2 TPYNNEL:

TPYIIIA «KOHTPOJIEY MOJIyYacT PAI[UOH C BKIIOYC-
HUEM TPaJIMLAOHHOTO aHanora accneayemoro MO;
TpyIIa «OObIT» MOydYaeT PalHoH ¢ BKIIOYEHH-
eM uccnexyemoro MO
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MponomkeHue

1

2

Parruon (Tadm. 4)

[Mumesas u Gronorndeckas IeHHOCTh pallioHa
TTOITHOCTRIO YIOBIETBOPAET (PU3HOTOTHIECKHE
MOTPeOHOCTH KUBOTHRIX. PAllHOH He COJIEPKUT
SIAYHOTO OCJIKa

Kapantun

He menee 7 nquen

YcnoBus cogepikaHus

JKUBOTHBIE TIOAYYAIOT CBOOOIHEIN TOCTYII K
KOpMY H BOJIe; collepiKaTcs B OTAIUTHBAEMOM,
BEeHTHIMPYEMOM TIOMETIeHIH

HpOlIOJ'DKI/ITeJIBHOCTB OKCIICpUMCHTA

29 nuei

3abop Marepuana I UCClIe OBaHUM

Ha 29-i1 neHp skciepuMeHTa

Tabnuua 4

CTaHIApTHEIA palioH BUBADHSA

Wnrpenuent Macca, r Ha 1 KpBICYy B JIeHb
Kpyna oBcsHas 2,5
3epHOBas CMECh 14,0

Xneb, 2 copT 4.0

TBopor 2,0
PribHAsS MyKa 0,5
Msico, 2 KaTeropus 4,0
MopkoBb 8,0
3eneHb 8,0
Pr10ouii sxxup 0,1
JIpoxoxu 0,1
NaCl 0,15
OcHOBHEIC HYTPHACHTEI
Bemok 3,69
Kup 1,28
Vrineroant 12,42
DHEPrus, KKl 76,0

6.5.2. UccnenyeMbie OKa3aTemm.

Ha 1-i1, 3-ii, 5-if meHs omsiTa Kpeic B/6 ceHcuOmmmsupytor OBA, a Ha
21-if #eHB SKCMEpUMEHTa BBOAAT JOMOIHUTENBHYIO («OyCTEpHYIO») 03y aH-
TUT€Ha, yMeHbIIEHHYI0 B 10 pa3 B cpaBHEHMM ¢ niepBoHaYanbHOM. Kopmiienne
panroHaMM MPOAOIKAIOT 10 yTpa 29-ro JHsA dKCIEpUMEHTa M 3aTeM BBOJAT
pactBop OBA B/B, noclie 4ero oIeHUBalOT HA NPOTSHKEHUH 24 9 TSKecTh pas-
BUBAlOIelics peakuuy aHaGUIaKCHA MO MOKa3aTelisiM Yicia JIETAJIbHBIX peak-
1uii, oblero ykcna cyIOpoXKHLIX peakuuli U BeTUYUHBI aHA(QUIAKTHYECKOTO
uHjekca [44]. HenocpeacTBeHHO mNepes BBEICHHEM pa3pellatoneid 1036l Yy
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kpeic otouparor 0,1—0,2 MJ KpOBH M3 XBOCTOBOW BEHBI IUIA OMpemeTICHUs
YPOBHA criel(pUIecKuX aHTUTE.

HMMyHObepMeHTHOe oOIpeliefieHNe YpPOBHEH NIUPKYIMPYIOUIMX CITEIH-
¢praeckux antuten Kk OBA mpoBoaar cormacHo [3]. Cratuctudeckyro obpa-
OOTKY pe3ynbTaroB MpoBoAdT cornacHo U-kpuTeputo duimiepa mid JA0NEBBIX
nokazaTesieli, HemapaMeTpUYecKUM KpUTEpUsIM XU-KBaapaT U MaHa-YUTHH
UCIIOTB30BaHNeM MakeToB nporpaMM Excel u SPSS 11.5.

6.6. I'eHoToKCHKONTOTMYecKue uccienoBanusa I MO npoBomATes B dKclie-
pUMeHTe Ha JabopaTOpHBIX MBOTHEIX. OlleHKa MOTeHIUATEHOW TeHOTOKCIY-
Hoct MO Bxmrouaer BhisABIeHUe noBpexaeHuil JIHK u BbLiBNeHHE MyTa-
reHHOll aKTHBHOCTU B 3KCIEpUMEHTE in vivo. MeTol BEIABIEHU MyTareHHOM
aKTUBHOCTHM OCHOBAaH Ha y4YeTe XpOMOCOMHEIX abeppaiuii B MeTada3HbIX KIIeT-
Kax mponudepupyromux TkaHell [26]. Peructpanus nospexnmenuii JHK mnpe-
JycMaTpuBaeT OLEHKY IeNocTHocTH cTpykTyphl JHK MeTomoM ImenodHoro
renb-31eKTpodopesa N30IUpoBaHHEIX KieTok (Meton JTIHK-komer) [23].

6.6.1. Cxema IIpoBeIeHUS SKCTIEPUMEHTA.

By JKUBOTHBIX Meum nuauu C57Bl/6
ITon Cami1rsl
Bospacr TTonoBo3penbie
Ucxomgmas Macca Tena 18—20r

KomuuecTBo ;xuBOTHEIX B rpymie B [He Menee 15 ocobeit B kaxkaoii rpymie
Hayasle SKCIepuMeHTa

Pacnipeaenenue mo rpymnmnam JKMBOTHBIX A€TAT Ha 2 IPYIIIbL:

TpyIma «KOHTPOIIb» MOJTy4YaeT pallMoH ¢ BKIFOYEHH-
€M TpaIIIAOHHOT0 aHaora Hecemyemoro IMO;
TPYIIIA «OBIT» MOIyYaeT pallloH ¢ BKIIOUEHH-
eM uccnegyemoro F'MO

Parnon* ITumeras u OHoNIOrHYeCKas HIEHHOCTH palloHa
TIOJTHOCTRIO YAOBJIETBOPSCT PU3HOIOTHIECKHE
TOTPEOHOCTH JKUBOTHBIX

Kapantun He MeHee 7 mHeit

'YcnoBus comepkanus JKuBOTHBIE TOJTYy9a0T CBOOOIHBIN TOCTYI K
KOPMY H BOJIe; COJEPKaTCs B OTAILTHBAEMOM,
BCHTHJINPYCMOM TTIOMEUICHUH,

[ TpomomKUTEeNEHOCTD SKCIIepHMEHTA 30 nHeit

3abop MaTepraaIa Id HcClleTOBaHHIA Ha 30-#i meHb sKcnepUMeHTa

* cocraB 6a30BOro pallioHa NPHBEIEH B 11. 6.3.2

6.6.2. UccnenyeMble MoKa3aTeiu:

1) B ocHOBE M€TO/a BBHIABIIEHUS MYTarecHHOW aKTMBHOCTH JIEKUT PErH-
CTpalysd BUAUMBIX CTPYKTYPHBIX HapyLIeHHH XpOMOCOM B KJIETKaX KOCTHOI'O
Mo3ra Ha cragud MeTadassl. AHamm3upyoT 100 MeTadas oT KaxkA0ro >KUBOT-
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HOT0. YUHTHIBAIOT YHCIIO OAMHOYHBIX U MapHBIX (h)parMeHTOB, XPOMATHIAHBIX
U XpOMOCOMHBIX OOMEHOB, aXpOMaTH4ecKUX MpoOeoB (TEMNoB) U Pa3phlBOB
1O LIEHTPOMEPE, YUCIO KIETOK ¢ MHOXKECTBEHHBIMU MOBPEKACHIAMH U KIle-
TOK C ITONHOU AecTpykuueit xpoMocoM. OLUEHKY pe3ylbTaToOB IUTOTeHEeTH U e-
CKOr'0 aHay3a IPOBOJAT IyTEM COIIOCTAaBIEHMS JHoJeil KIEeTOK ¢ XPOMOCOM-
HEIMM abeppallissMyi B KOHTPOJIBHON U ONBITHOM rpymimax;

2) peructparus noepexaeHuit JIHK mpegycMaTpuraeT OLEHKY HMelT0CT-
HOCTHU cTpYKTyphl JJHK MeToIOM MIEIOYHOT0 TeNb-31eKTpodopesa H30Iupo-
BaHHEIX KieTok (Merox JJHK-xomer). MeTox ocHOBaH Ha pervcTpalyy pas-
myHoit mogsmkHocTH JJHK 1 Bo3aMoxHEIX (pparmMentoB JTHK mu3upoBaHHBIX
KIETOK, 3aKIIOYEHHBIX B araposHblil reflb, B MOCTOSHHOM 3IEKTPHYECKOM
none. ITpu stom JJHK murpupyer x anomy, ¢hopmupys snextpodopernde-
CKHUI clle, HaIIOMUHAIOMIMH «XBOCT KOMETEI», TapaMeTpHl KOTOPOTo 3aBUCAT
OT CTeNeHu MoBpexaeHHocTH uccnexyeMoit JIHK. Ob6mas cxema Merona
BKJIFOYAET IIOJIyYeHUE Tellb-ClaiioB (IIOJUTOKKM), MOTydeHUe MUKpOIpena-
paToB, INH3UC, INENOYHYIO JIeHaTypalur, osJeKTpodopes, HeifTpanmza-
11r0/(DMKCALMIO, OKPALIMBAHHEe U MUKPOCKOITMUECKHUIA aHaN3.

MUuUKpoCKOTYeCKHH aHATN3 TIPOBOAAT Ha SIH(ITYyOpecieHTHOM MHUKpO-
CKOIle ¢ COOTBETCTBYIOUIMMH JUTA KOHKPETHOTO KpacuTels (UIBTPaMH TPH
yBenudeHUn 200x—400x. Ha Kaxnaelif MuUKponpenapaT aHaJIM3UPYIOT He
MeHee 100 «/IHK-xomer». AHamms «/JHK-komeT» MoXeT NPOBOAUTHCS BH-
3yasIbHO UIIH € TOMOIIBIO IPOrpaMMHO-aNMNapaTHOro KOMIIJIEKca.

6.7. UccnenoBanus penponyKTUBHO# TokcuaHocTH I MO npoBogatcs B
SKCIepUMEHTE Ha 1abopaTOPHBIX )KUBOTHEIX W BKITFOYAIOT:

1) u3yyeHue BIHAHUA HAa TeHEPaTHBHYIO QYHKIIHIO,

2) u3yueHHe SMOPHOTOKCUYECKOTO U TEPATOTEHHOTO JelicTBUIL, perucT-
PUPYEMBIX B IIPEHATAILHOM M IOCTHATAILHOM IIepHoJaX pa3BUTHAL.

6.7.1. CxeMa npoBeIeHUs SKCIICPAMEHTA.

Bun sxxuBoTHBIX Kpbicel muaun Bucrap
1 2
ITon CaMIel, CaMKH
Bospacr 40—50 nuei
HcxonHas Macca Tena 70—80r

KommyecTBo XHUBOTHHIX B rpynile B [He MeHee 50 ocobeli B kaxkmoii rpymie 30 @,
Hayajie SKcrepHMeHTa 20

Pacmipenenenue mo rpynmam JKHBOTHBIX JEeNAT Ha 2 TPYNIIBL:

Ipyla KKOHTPOJILY [IOIy4acT PalioH ¢ BKIIIO-

YCHUEM TPAIUIIHOHHOTO aHAIIoTa HCCIeAyeMo-

ro 'MO;

TPYIINa «OTBIT» TONYyYaeT ParioH ¢ BKITFOYEHH-
eM uccaexyemoro F'MO
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MpoponxeHue

2

Pammon* TTuinenas 1 OHoNOTHYECKAS LIEHHOCTD pallMoHa
IMOJIHOCTBEO YAOBIIETBOPACT d_)I/IBI/IOHOFI/I‘IeCKI/IC
TMOTPeOHOCTH JKUBOTHBIX

KapauTun He Mmenee 7 queit

Hauano omeiTHOrO BeKapMauBanust |3a 45—50 qHCl nepes IepBEIM CHapUBAHUEM

VcoBus cofepKaHuA JKuBoTHBIE TTOJIyYarOT CBOOOIHBIA JOCTYII K
KOPMY | BOJIC; COJICPKATCS B OTAILIMBAEMOM,
BEHTUJINPYEMOM TIOMEHICHIH

* cocTa 06a30BOTO panmoHa IpHUBEIeH B 1. 6.3.2.

6.7.2. UccnemyeMbie Moka3aTeiu:
6.7.2.1. HTerpanbHEIe TOKA3aTel!.

W3yuaemble moka3aTenu

ITepuoanaHOCTH cOOpa NaHHBIX

OO6mmee cocTOsTHAE JKUBOTHBIX (BHEITHUH B, TBU-

raTelbHas aKTHBHOCTD, COCTOSIHUE TIEPCTHOTO KaX/Iple 2 THA
TTOKpOBA)
IToegaemocTs KOpMa €KCeTHCBHO

Macca Tenma

Kaxxaele 7 nHeii

6.7.2.2. TlokazaTeny, XapaKTepu3ylollle reHepaTUBHYIO (YHKIHIO.

Uzyuaemrle mokasareiy [26]

Cpoku cbopa JaHHBIX

Mophonorudeckue uccaeAoBaHUS CEMECHHUKOB
(oTpeensIIoT HHIIEKC CIIepMaToreHesa, cpe/iHee
KOJINYECTRBO HOPMAJILHEIX CIIEPMATOTOHHI B KaX-
JIOM KaHaJIBIE, OTHOCUTEILHOE KOJIHNYECTBO Ka-
HanbleB ¢ 12-# craaueit Mefiosa)

Mopdomorudeckue uccieqoBaHUS THIHUKOB
(npimopuansHEIe (QOITTHKYIEL, GOITTHKYIIEL C
IBYMS 1 Dolnee closMH (DOJUTHKY TSIPHEIX KIIETOK,
TpeTUYHEIE ()OIMHUKYIE], aTpeTHYecKHe TelNa, JKel-
TBIE TelNa, 0011ee KOJIMYECTBO TeHEPATHRHEIX

dopm)

TI0JIOBO3PEIIbIE 0COOH
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6.7.2.3. Tlokasatenu, XapakTepHu3yrolye MpeHaTalbHOE pa3sBUTHE TOTOMCTRA.

M3yuaeMble mokaszarenu [26] Cpoku cbopa JaHHBIX
1. 3aboit 1 BCkpbITHE HE MeHee 7 6epeMEHHEBIX CaMOK Ha TPYTITY

2. BuzyanbHoe HccleJoBaHHe MATKH, [UTALEHTEL, TUIOI0B: BhI-
sBJIeHNE )KUBBIX U MEPTBEIX IIOJIOB, MOJCYET KOIUIECTBA JKe-
TBHIX TEJl, MECT UMILIaHTAI[UH, KOJMIECTBO Pe30pOnunid o mpa- 19—20-i1 neHb
BOMY H JIEBOMY POT'Y MaTKH (C IIOCIIEIYIOIIAM BREMUCICHHEM O6epeMEeHHOCTH
Mpel- U MOCTHMILUTAHTAlIHOHHOH 3MOpHOHABEHOM CMEPTHOCTH)

3. AHanm3 SMOpHOHANILHOrO MaTeprana (He MCHEE 5 TUI0JIOB OT
KaXKH0ft KpBICH)

6.7.2.4. Tloka3aTenu, XapakTepu3ylollie MOCTHATAIBHOE pa3BUTHE TO-
TOMCTBA.

N3yqaemele mokazatem [26] Cpoxu c6opa JaHHBIX

1. KoHTposb poskIeHHsS NOTOMCTBA 20—22-¥ nm 6epeMeHHOCTH

2. Y4eT BeIMYHUHEI HOMETA B JACH POJIOB, TMOJICIET KO-
TTHYECTBA KHUBBIX H MEPTBBIX KPBICAT, OIcUET ocobeit
pPa3HOr0 I10J1a, YCTAHOBJIEHHE BHENIHAX YPOICTB, U3~ 1-i eHb XKU3HU
MepeHHUe Macchl Tefa, opeieleHne KpaHuoKay Jallb-
HOTO pazMmepa

3. Vuet nokazaTenei (U3MOTOTHIECKOTO Pa3BUTHS
KpPBICAT: CPOK OTJIANAHUs YIIHBIX PaKOBHH, MOsBIle-
HUe TIEPBUYHOI0 BOJIOCSHOTO IIOKPOBA, MpOpe3LIBaHHe 1—30 mEm xu3HA
pE3110B, OTKPLITHE [J1a3, OIlyCKaHHEe CEMCHHUKOB, OT-
KpBITHE Blaraiuiia; BBIKUBaeMOCTb IIOTOMCTRA

4. sMepeHne MAcCHl Tela U pocTa KPEICAT 1,4,7, 14, 21 u 25 mau xusHA

6.7.3. OT4eTr no pe3ynbTaTaM UCCIENOBAHUN PENPOTYKTUBHOM TOKCHY-
HocT I'MO momkeH BKIIOUATh IUQpOBEIE JaHHBIE B GopMe Tabnum, coaep-
XalUX OCHOBHEIE CBEJCHUS, HEOOXOMUMEIE IS CYXAEHUS O HATUYUM WITH
OTCYTCTBUM Yy HcclexyeMoro 'MO He6i1arolpusTHOro AeHcTBHUS Ha BHYTPU-
yTpOOHOE pa3BUTHE M IIPOLECCH PENPOTYKIHH.
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