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YTBEPXIAIO
Pyxosoaurens @enepaisHoii cykOb1
Mo Ha#3opy B cdepe 3alUTHI NpaB
norpeGHTenei 1 Grarononyuns 9eyioBeKa,
I'naBHbIN rOCy1apCTBEHHbIH CAaHNTapHLIH
Bpad Poccuiickoit denepammu

I". T. Ouumimenko
27 pexabps 2011 r.
JlaTa BBEIEHMA: C MOMEHTA YTBEPIKIESHHUSA

1.2. THTUEHA, TOKCHKOJIOT'sl, CAHUTAPHA

Onenka Bo3elcTBHSI HAHOMATEPHAJIOB
Ha PYHKIHI0 HMMYHHTETA

MeTtoanyecKkne peKOMEHIATHH
MP 1.2.0052—11

I. O6nacTe nprVMeHeHHS

1.1. Hacrosume MeToqn4IeCKHe peKOMEHIAUMH ONIPENENAIOT MOPALOK H
METOABI OLEHKY 6€30NaCHOCTH HCKYCCTBEHHBLIX HAHOMATEPHAIOB IO UX BO3-
OEeHCTBHIO Ha GPYHKUMIO MMMYHHTETA.

1.2. HacTosnine MeToaUIecKHe peKOMEHALMH MOTYT NIPHMEHATHCA:

® NpH oleHKe 6€30MaCHOCTH pa3pabaThIBAEMBIX HOBLIX H yX€ HCII0JIb-
3yeMBIX HAHOMAaTEPUANIOoB;

® [IPH OLICHKE PHCKOB, CBA3AHHMBIX C NpOLIECCaMH TIPOH3BOACTBA, 06opo-
Ta, MCTIONIL30BAaHMA H Y THIIH3AaHKMH HAHOMaTepHaIIoB;

® B NpOLECCEe NPOBEAEHHA IKCTIEPTHU3EI TIPOXYKIIMH CENbCKOro XO03AHCT-
Ba, apMaLeBTHIECKOH NPOMBILLIEHHOCTH, GHOTEXHONIOTNYECKOTO NPOM3BOM-
CTBa, MUIUEBEIX NMPOAYKTOB, COAEMKAINHX HAHOYACTHIEI 1 HAHOMATEPHAJILI,

® IPH MPOBECHHHM MEPOTIPHATHA 1O OCYINECTRICHHMIO Haln3opa (XOH-
TPOJIA) B Mpoliecce NPOM3BOACTBA, NepepaboTKH U YTHIH3ALHH HCKYCCTBEH-
HBIX HRHOMAaTEpHaJIOB.

1.3. Meronnueckue pexoMeHIalnH pa3paboTaHbl ¢ U0 obecrnedeHms
€OMHCTBA M3MEPEHHH W TIpEeNCTaBNeHHsA Pe3yNbTaTOB MPH OLEHKE BO3MEicCT-
BHS HAHOMATEpHAJIOB Ha (PYHKLHI0O MIMMYHHTETA.
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1.4, Metonuueckue peKOMEHAALMH NPEeXHA3HAYEHBI LA CMELHAIICTOB
opraHoB ¥ opraHu3aumii denepanbHoit ciryx6bl Mo Hax3opy B chepe 3autuThi
npaB norpeburenedi u Gnarononyuns yeysoBeka, a TAKKe MOTYT ObiThb HC-
MOJIb30BaHbl Hay4HO-UCCIEN0BATEIECKAMU OPraHU3aluAMH THTHEHHYECKOTO
npoduwis, MEIUUMHCKUMH yueOHBIMH 3aBENEHHUAMM M MHBLIMH OpraHH3aLHsg-
MM U YUPEKACHUAMH, NMPOBOMILIMMH HCCIEROBAHUA M0 olieHKe Ge3omacHo-
CTY HAHOMATEpHAJIOB U MPOIYKLHH HAHOUHAY CTPHUH.

I1. BBenenne

B cBs3M ¢ pacliMpeHHEM HCHOJIB30BAHHS HAHOTEXHOJOTHI B paznud-
HBIX OTPacifAX MPOMBILLICHHOCTH, HAHOYACTHIEI H HaHOMAarepualbl MOTYT
COZEPIKAaTbCA B 3HAYUMBIX KOJMYeCTBaX B 00BEKTax OKpyXKarouwel cpemsi
(atmocdepHblit BO3AyX, BOAA, N04YBa), IPOAOBOJIILCTBEHHOM ChIpbe M MHILIE-
BbIX NMpPOAYKTaX. BBuay 3TOro, oleHKa pHUCKa, CBA3AHHOTO C WX BO3JeHCTBH-
€M Ha OpraHu3M, NPENCTaRIAET COO0H BaXKHYIO 3ajady, pellaeMylO0 B XOHE
OCYUIECTBIIEHHS CRHUTAPHO-3THAEMUOJIOTHYECKOTO Ha30pa.

OnHuM 13 BaXKHEHILIMX TANoB OLEHKU PHCKA SBIASTCA XapaKTePUCTHKA
OMACHOCTH, TO €CThb KOJHYECTBEHHOE OMpEEIeHHEe CTeNEeHH BO3AEHCTBUA
onacHoro ¢dakropa (B IaHHOM Cily4yae HAHOMaTEePUaoB) Ha Hanboee YyBCT-
BHUTENIbHBIE OPraHbl M CHCTEMBI. B MX 4HCie, corjlacHO MMeoImMMcA B Ha-
CTosLIee BpeMs JaHHbIM, OOHO M3 BEAyLUMX MECT MPUHAJUICKUT UMMYHHOM
cucteMe. JTO CBA3AHO, BO-TIEPBBIX, C TEM, YTO KIETKM UMMYHHOM CHCTEMbI
NpHHAANEKAT K YMcay Haubonee 6bicTpo Aud¢pepeHunpyeMbIX U 0OHOBJIsE-
MBIX KJIETOK OPraHM3Ma, B HHX C BbICOKO# 3((eKTHBHOCTBIO MPOTEKAIOT
npouecchbl MHTO33, 6MocuHTe3a JIHK n apyrux 6uononumepos. Beuay Hanu-
YK Y HAHOYACTHL MHOTUX THIOB CHOCOOHOCTH MPOHHKATh 4epe3 6uonoru-
ueckue MeMOpaHbl B KIJIETKU M B3aHMOJCHCTBOBATh ¢ 6GMONONIHMEPAaMH, HOP-
ManbHas GyHKLUNS HIMMYHHBIX KJIETOK HO/DKHA PacCMaTpHBaThCA KaK olHa M3
Haubosee YyBCTBHTENbHBIX K MOBpexaaiomemMy AedcTBHIO 3THX (aKkTopoB.
AHanorue# noBpexaarouero ACHCTBMS HAaHOMATEPHAIOB Ha TEHETHYECKHil
annapart KNeTkd H OMOCHHTETHYECKHE MPOLECChI ABJAETCA B JAHHOM Cliyyae
ZeHCTBUE MOHM3MPYIOUICH paaHalMy, KaK M3BECTHO, MOBPEXKIAIOILCH TalKe,
B MEPBYIO 0Yepeab, KIETKH UMMYHHON CHCTEMBL.

B pamkax PenepanbHoll LeneBoi nmporpaMmsl «Pa3Burie HHGpacTpyk-
Typbl HAaHOMHAYCTPHM Ha 2008—2011 rr.» 6bin paspaboTaH H yTBEpIKAEH B
YCTaHOBJICHHOM nopsanke PenepansHoit ciryx6o#i no Haasopy B chepe 3amu-
Tol TipaB NoTpebuTeneit U Gnaronosryyus yeiroBeKa pAR METOXHYECKHX AOKY-
MEHTOB, BK/TIOYAIOIIUX TOPANOK K METOABI TECTHPOBaHUA 3(QeKTOB HaHOUa-
CTHH W HAaHOMAaTEpHAIOB B GHONOrHYECKHX CHCTEMaxX Pa3IMyHOro YPOBHA
opranmsaund (MY 1.2.2520—09 «ToKCHKONOrO-TATHEHHYECKas OlCHKa
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6e30nacHOCTH HaHOMaTepHaosy»; MY 1.2.2634—10 «Mukpobrnonoruieckas
H MOJNEKYyJIIpHO-TeHEeTUYEeCKas OLEHKAa BO3AEHCTBMA HaHOMAaTEpRalIoB Ha
npenacTaBuTeNei MukpoduoueHosa»; MY 1.2.2635—10 «Menuko-6uonoru-
deckas OLeHKa 6e30MmacHOCTA HaHoMarepuanoB»; MY 1.2.2741—10 «Ilopa-
ok otbopa npo6 mns BBUIBJICHMA U MIACHTH(UMKALNM HAHOMATEPHAJIOB B Ja-
60paTopHbIX XMBOTHBIX»; MY 1.2.2745—10 «ITopsanok otbopa npod mwia
XapaKTepHCTHKN AeHCTBUA HAHOMATEPHANIOB Ha JabOpaTOPHBIX JKMBOTHBIXY;
MY 1.2.2869—11 «Ilopaaox oleHKN TOKCHYECKOro JICHCTBHSA HaHOMaTepua-
JIOB Ha NaGopaTopHbIX XHUBOTHEIX»; MY 1.2.2874—11 «ITopanok BhisBnenus
H UAeHTH(UKALMA HAHOMATepUanoB B JIaGopaTOpPHbIX >KHBOTHBIX», MP
1.2.2522—09 «BbifBlCHHE HAHOMATEpPHAIOB, NPEACTABMAIOIUX NOTECHIM-
lbHYI0 OMaCHOCTH IJIA 300poBbs 4YenoBeka»; MP 1.2.2566—09 «Ouenka
6Ge30MacHOCTH HAHOMATEPHANOB in Vitro U B MOIEIIBHBIX CUCTEMAX in Vivoy).
PaccMaTpuBaeMblif KOMIUIEKC METOAMK HO3BOJISIET POBOANTL OLGHKY 6Ge3o-
[IAaCHOCTH HAHOYACTHIl M HaHOMAaTepUanoB Ha MepapXHYeCKU OpraHW30BaH-
HOii cHcTeMe OHOJIOTHYECKHUX O0BEKTOB in Vilro 1 in vivo, BIUTIOYAs KYJETYpbI
MHKPOOPTraHU3MOB, KIETOYHBIE KYJIbTYPbl, THAPOGHOHTH!I (6€CII03BOHOUHbIE
U phI6bI), BLICIONE PACTEHHA, OPraHU3MBI JJaDOPAaTOPHEIX JKMBOTHBIX C HC-
TONB30BAHMEM KOMILJIEKCa MOPHONOTHYECKIX, OHOXUMIIECKHX, TOKCHKOJIO-
rHYECKUX, MHKPOOHONIOTHYeCKHX, (PH3HONOTNYECKHX H HHBIX MeTonoB. Bme-
CTe C TeM, Bompoc 00 yuéTe B paMKaxX yKa3aHHO#W METONONOrUU BO3AEHCTBUA
HaHOYaCTHL U HAHOMATEPHANIOB Ha (JYHKLIMIO MMMYHHATETa COXPAHSET CBOIO
aKTyaTbHOCTb.

B HacTosIMX METOMMHECKHX PEKOMEHIAUANX NPENCTaB/ICHb! METOIN-
YecKHe MOOXOABI K OUEHKE BO3AEHCTBUA HAHOUACTAL W HAHOMAaTEpHANIOR, B
TIEPBYIO OUepefb, Ha KIETO4YHOE 3BEHO MMMYHuTeTa (npoiudepamys nMMy-
HOKOMIIETEHTHBIX KJIETOK, WX (YHKIIHOHAIbHbIE XapaKTepUCTHKH), a Takxke
Ha TyMOpaJibHOE 3BEHO MMMYHHTETa, OLICHUBAEMOE 110 NPOAYKIMH crielndu-
TeCKMX aHTHTeN. M3yueHre nepeyHcsIeHHBIX IMoKaszaTenel OCylIeCTRIAETCS
Ha MOZESTH 3KCTIEPHMEHTANBHBIX KWBOTHBIX, KOTOPEIM BBOIWIH HaHOMATe-
pHaJibl IPHHUNITHATEHO B JBYX BO3MOXKHBIX PEXHMaX: a) in vivo, KoTAa Ko-
JIHYECTBEHHO OLIEHWBAIOTCH NapaMeTpbl CHCTEMbI HMMYHHUTETa HEMOCpeCT-
BECHO B OpraHM3Me 3KCIIOHHNPOBaHHBIX TaGOPaTOPHLIX KHUBOTHEIX M ©) ex vivo,
Korza sabopaTopHble TECTHI IPOBOJATCA B CTPOro KOHTPOJIMPYEMBIX YCIOBHU-
AX, B KylbTypaX KJIETOK, MOJYYEHHBIX OT KHMBOTHBIX, KOTOPBIM NpenBapH-
TENBHO BBOOWIM HAHOMATepHalnbl [0 OMpeAenéHHo# cxeme. B kavecTse skc-
MepHMEHTAJIBHEIX MOZENEH NpeUTaracTCs HCHONb30BaHHE KaK NpeaBapH-
TeLHO UMMYHHU3UPOBAHHLIX MOCTOPOHHUM (110 OTHOLIEHHIO K TECTHPYEMBbIM
HaHOMaTepHasiaM) aHTHNEHOM, TaK H HE UMMYHN3HPOBaHHBIX XKHBOTHBIX.
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II1. HopMaTHBHbIE CChHIJIKH

3.1. ®enepansnsrii 3akoH oT 30 MapTa 1999 r. Ne 52-D3 «O caHHTapHO-
3MUIEMHOIOTHYECKOM Garolomy YU HaceneHus».

3.2. QenepanbHbii 3aKoH 0T 2 stHBapa 2000 r. Ne 29-03 «O kauecTse 1
6€30MacHOCTH MULLEBLIX POLYKTOBY.

3.3. QepepanbHbiii 3akoH 0T 26 mions 2008 r. No 102-03 «O6 obecme-
YeHWH eAHHCTBA H3MEPEHMUI.

3.4. Qenepanbueiii 3akoH 0T 27 nexabpa 2002 r. Ne 184-®3 «O TexHn-
YECKOM PEryJINpOBaHHHY.

3.5. denepanphelif 3ak0oH oT 10 sHBaps 2002 r. Ne 7-@3 «O6 oxpane
OKpY>KalomeH cpemb».

3.6. Tloctanornenne [NpasurensctBa Poccniickoii ®enepaipu ot 30 mo-
H1 2004 r. Ne 322 «O6 yreepxneuun ITosoxenns o PenepanbHoii ciyx0Oe B
cdepe 3aUTHI NIpas MOTpeOHTENIEH 1 61aroNOy Us JeI0BeKa).

3.7. Tloctanoenenue [IpaButenscrea Poccuiickoit ®enepanun or 21 ne-
kabps 2000 1. Ne 987 «O rocymapcTBeHHOM RaJ3ope M KOHTpoJie B 06nacTu
obecriedeHns KayecTBa ¥ 6e30MMacHOCTH MHIIEBLIX POAYKTOBY.

3.8. IToctanopnenne TIpaButenscra Poccuiickoit enepaumi ot 21 ne-
kabps 2000 r. Ne 988 «O rocynapcTBeHHOM pervcrpauu HOBBIX MHILEBBIX
NpPOLYKTOB, MaTEpPHAIOB H U3LETHHY.

3.9. MocTanosnernue [pasurenscraa Poccwiickoit Menepanuut ot 2 des-
pasia 2006 r. Ne 60 «O6 yrsepknennu [TonoxxeHHsT 0 NpOBENEHHH COLMAITb-
HO-THF'HECHHMECKOTO MOHUTOPHHIA»,

3.10. NocraHorneuwe ITpasutermscraa Poccuiickoit @enepaumm ot 15 ceH-
TA6pa 2005 1. Ne 569 «O ITonoxeHun 06 OCYIMECTBIEHHH rOCY AapCTBEHHOTO
CaHHTapPHO-3NNIEMHOJIOrHYECKOro Hax3opa B Poccuiickoit @enepauunn».

3.11. Tpuka3 Munnctepctsa 3apapooxpanenns CCCP or 12 asrycra
1977 r. Ne 755 «O mepax no nanbHeiileMy cOBepLICHCTBOBAHHIO OpraHHM3a-
LMOHHBIX OpM paboThl C HCTIOIb30BAHHEM 3KCIIEPHMEHTAIIEHBIX JKHBOTHBIX).

3.12. Tlpuka3s MuHHCTEPCTBA 31paBOOXPAHEHHs M COLMATIBHOTO pasBH-
tis Poccniickoit ®enepauun ot 23 aBrycra 2010 r. Ne 7081 «O6 yTBepxae-
Huu [TpaBun nabopaTopHo# NPaKTHKHY.

3.13. TlocranoBnenue I'naBHOro rocyAapcTBEHHOIO CAaHATApHOTO Bpaya
Poccuiickoii Penepauun ot 23 mwoina 2007 r. Ne 54 «O Hansope 3a npomyk-
uuedt, noJiyyeHHoH ¢ HCMONIB30BAaHHEM HAHOTEXHOJIOTHI U coaepxamiei Ha-
HOMAaTEpHANBI».

3.14. Tlocranosnenue I'MaBHOro rocynapcTBEHHOr0 CaHMTapPHOIO Bpaua
Poccuiickoit ®enepauun ot 31 oktabpa 2007 r. Ne79 «O6 yTBepxaeHRHn
KoHuenuun TOXCHKONOrNYeCKHX HCCNeI0OBaHHi, METOMOTIOTHH OLEHKH PHC-
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Ka, METOZIOB MICHTH(UKALMH U KOJIMYECTBEHHOTO OMpelesieHHs HaHoMare-
pHAJIOBY.

3.15. CIT 2.2.2.1327—03 «'mrueduyeckue TpebOBaHys K OpraHH3aLMy
TEXHOJIOTHYECKHUX MPOLIECCOB, MPOH3BOACTBEHHOMY 0OopynoBaHuio 1 pabo-
YeMy HHCTPYMEHTY».

3.16. MY 1.2.2520—09 «TokcHKONOro-rurueHuyeckas oueHka 6e3o-
NaCHOCTH HAHOMaTEPHAJIOBY.

3.17. MV 1.2.2636—10 «IIpoBeneHne caHHTapHO-IMHIEMHOIOTHUECKOH
3KCHEPTH3bI NPOAYKIHH, NOIYYEHHOH C MCTIONB30BaAHHEM HAHOTEXHOJIOTHI 1
HaHOMaTepuasnoBy.

3.18. MY 1.2.2741—10 «Ilopamox orbGopa npo6 AjA BLIABIECHUA U
MOeHTH(NKAIMY HAaHOMATEPHAIIOB B TAGOPATOPHEIX HKHUBOTHERIXY.

3.19. MY 1.2.2745—10 «ITopsnok oTGopa npo6 Ans XapakTepUCTHKU
[eWCTBUA HAHOMATEPUANIOB Ha 1abOPaTOPHBIX JXMBOTHBIXY.

3.20. MY 1.2.2874—11 «Ilopapok BbiABNEHHA M MIOCHTH(MKaLUU Ha-
HOMAaTEpPHAJIOB B J1a60PaTOPHLIX JKMBOTHBIX.

3.21. MY 1.2.2634—10 «Mukpobrosnornieckas ¥ MOJIEKYJsIpHO-TeHe-
THYECKas OLICHKa BO3NEHCTBUA HAHOMAaTEPHANOB Ha NMpPEACTAaBHUTENEH MHKpO-
6uouecHo3a».

3.22. MV 1.2.2635—10 «Mennko-6ronoruueckas oneHka Ge3omacHo-
CTH HaHOMAaTEpHAIIOBY.

3.23. MY 1.2.2869—11 «ITopsnox oLeRKH TOKCHYECKOTO NEHCTBUSA Ha-
HOMaTepHasoB Ha 1a6opaTopHbIX )KHBOTHBIXY.

3.24. MVK 4.2.2429—08 «Meron onpeneneHua cTagpuIOKOKKOBBIX 3H-
TEPOTOKCHHOB B ITHILEBBIX TIPOKXYKTAXY.

3.25. MP 1.2.2522—09 «BblsiB/IcHHE HAHOMATEPHANIOB, TIPEACTaBIAIO-
ILIMX NIOTEHIHANILHYIO OMACHOCTH AJIS 3J0POBES YeJIOBEKay.

3.26. MP 1.2.2566—09 «Ouenka Ge30NMacHOCTH HaHOMAaTepHAJIOB i
Vitro ¥ B MOJETBHEIX CHCTEMAX in vivon.

3.27. MP 1.2.0022—11 «Ilopsnox ot6opa mpo6 a1 KOHTPOJISA 32 HAHO-
MaTepHaIaMiu».

3.28. MP 1.2.0023—11 «KoHTpons HaHOMaTepHaJiOB B THILEBOH Npo-
IYKLEANY.

3.29. MP 1.2.0024—11 «KoHTpOJIb HAaHOMATEPHAJIOB, IPUMEHAEMBIX B
XUMHYECKOH NPOMBILIEHHOCTH.

3.30. MP 1.2.2641—10 «Onpeaenexue NpMOPUTETHLIX BMOOB HAHOMa-~
TepuanoB B 00BEKTaX OKPYXAIOLIEH CPENibl, XUBBIX OPraHU3IMaX H MALLEBBIX
NPOXYKTaxX».

3.31.TOCT 25336—82 «Ilocyna n o6opynoBaHue j1abopaTopHble CTEK-
JisHHble. THNbI, OCHOBHbIE MAPAMETPbI U Pa3MephI».
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3.32.TOCT 26678—85 «XO0NOINIBHAKA ¥ MODO3WIBHHKH OBITOBEIE
JNEKTPHYECKHE KOMIPECCHOHHbIE NMapaMeTpuyeckoro psna. Obmye TexHU-
4yecKHe YCIIOBHAY.

3.33. TOCT P 51652—2000 «Cnupt 3TH0BbIH peKTU(NKOBAHHBIN M3
MHILEBOro ChipbsA. TeXHUUeCKHe YCI0BHAN.

3.34. TOCT 24104—200! «Becbt naboparopnsie. OOwmne TeXHUYECKNE
TpeboBaHua».

3.35.TOCT 1770—74 «Ilocyna MepHas jabopaTopHast CTEKIAHHasA.
Liununapel, MeH3ypKH, konbsl, npobupku. Ob1Line TEXHUYECKHE YCTOBUAY.

3.36. TOCT 27987—88 «AHanu3aTophl >KMAKOCTH MOTEHIHOMETPHYE-
cxue ['CII. O6iime TexHmMiecKue yCIOBUA».

3.37. TOCT 24861—91 «llInprupbl MHbEKIMOHHEIE OXHOKPATHOTO MpH-
MEHEHHUAN.

3.38. TOCT 3—88 «IlepuyaTku XHpypraueckue pe3vHoBbie. TexHHue-
CKHE YCTOBHSY.

3.39. 'OCT 4328—77 «PeakxtuBbl. Hatpus rugpookucs. TexHHueckne
YCITOBHSA».

3.40. TOCT 4198—75 «PeaxTuBsl. Kannii gochopHOKHCBIE 0qHO3A-
MeDieHHbIH. TeXHuueckne YCIoBHAY.

3.41. TOCT 4233—77 «PeaxTtuBbl. Hatpnit xsopucTbIit. Texandeckue
YCIOBHSY.

3.42. TOCT 4172—76 «PeaxtuBbl. Harpnit ¢pocopHoxucmsiii nysa-
MelleHHbIH 12-BonHblii. Texardeckne ycioBus».

3.43.TOCT 25336—82 «ITocyna u o6opynoBanue JlabopaTopHble CTEK-
nsHHbIe. THUIbI, OCHOBHBIE TTapaMeTPbl U pa3MephbI».

3.44. TOCT 6709—72 «Bopna nuctwnmpoBaHHas. TexHuyeckne ycno-
BUSY.

3.45. TOCT 2493—75 «Peaxtusbl. Kanmit ¢pocopHokuchbiii qsysame-
ieHHbIH 3-BogHbIH. Texandeckue ycIoBHA».

3.46. 'OCT 4204—77 «PeaxTnBbl. Kucnora cepras. TexHuueckue yc-
TIOBHSY.

3.47. TOCT 4201—79 «Hatpu#t yraexucnslii kucabiii. TexHnueckue
YCNIOBHAY.

3.48.TOCT 11293—89 «XenatnH. TeXHUUECKHE YCIOBHA».

3.49. TOCT 908—2004 «Kucnora AMMOHHas#s MOHOTHAPAT MUILEBAA.
TexHuueCKHE YCIOBHD),

3.50. FOCT 22280—76 «PeaxTuBbl. HaTpuii 1MMOHHOKHCIBIN 5,5-BoR-
Hblil. TeXHNUYECKHE yCIOBUAY.

3.51.TOCT 3773—72 «PeakTuBbl. AMMOHMIA Xxnopucthiii. Texnuyec-
KHE YCOBHAY.



MP 1.2.0052—11

3.52. TOCT 245—75 «PeaktnBrl. Hatpuii dpocopHokucneil oqHosa-
MELUEHHbIA 2-BoAHbIA. TexHuueckue ycnoBusy.

3.53.TOCT 2263—79 «Harp enxuit TeXHHUeCKui».

3.54. TOCT 3118—77 «Peaktnsbl. Kucnora consnan. Texuuueckue yc-
JIOBHAY.

3.55.TOCT 17299—78 «Cnupt 3THnoBbId TexHa4eckuit. Texanueckue
YCIIOBHSAY.

3.56. TOCT 7.32—2001 «Oruer 0 Hay4yHO-HUcclefoBaTeNbCKoOl paboTe.
Crpyxrypa u npasuna ogopmieHusy.

3.57.TOCT P ICO/M3K 17025—2006 «O61uue TpeboBaHus K komne-
TEHTHOCTH MCMBITATENLHBIX U KATHOPOBOYHEIX JaGopaTopuii.

IV. O6umne nooxeHus

4.1. Llenslo OLEHKU BO3NEWCTBHS HAHOMATEpHAIIOB HCKYCCTBEHHOTO
TPOHCXOXKAEHHUA Ha QYHKUMIO UMMy HHTETa ABJAETCS:

® BbIABNEHHE NPOLIECCOB MMMYHHOM 3alilMThl OPraHU3Ma, SBAAIOLUKWXCA
MUILIEHSMH TOKCHYECKOTO NeHCTBHS HAHOYACTHI[ H HAHOMaTepHaJIOB;

® YCTAHOBJIEHHE 3aBMCMMOCTH H03a-3()QeKT, BOIMOXHLIX 3PpdekToB
KyMYJISI{HA HaHOYACTHI] B OpraHM3Max *XHBOTHBIX TIO TIOKa3aTensiM BO3ACH-
cTBHA Ha (GYHKUMIO UMMYHUTETa;

® TOKCHMKONOro-TUTHEHHW4ECKas H MeANKo-6nonornyeckas oueHka 6eso-
NacHOCTH HaHOMaTepHanoB 1 MPOAYKHUH, WX colepialie;

® '’MFHEHAYECKOE HOPMHPOBAHHE COLCpIKaHN HaHOMATepPHaioB B 00b-
€KTaxX OKpyXalotlei Cpelbl M MOTPEOUTENLCKOH MPOTY KUY,

® 3KCHEPTH3a HAHOYACTHI[ W HAHOMAaTEPHaloB, MPOU3BOAUMEIX Ha Tep-
putopuu Pocchiickoit Qenepauny UM BBOIMMBIX Ha TeppuTopHio Poccuii-
ckoit Penepaun;

® OLICHKA PHCKa U 3[0POBbS HaCeNeHNs NpH NOCTYTUIEHUN HaHoMaTe-
pHAJIOB B OPraHu3M C MULIeH, BOLOH, aTMOC(epHbIM BO3MYXOM M MHLIMH HY-
TAMHU;

e paspaboTka MeponpuATHil N0 OXpaHe 3ZOpOBbA HaceJIeHUs W OKpY-
MarollelH cpelisl OT BO3ACHCTBIA HAHOYACTHL M HAHOMATEpHasos.

4.2. OueHka BO3NEHCTBHS HaHOMAaTepHANOB Ha ITOKA3aTeNd CHCTEMBI
HMMMYHHTETA MPOBOJUTCA B IKCTIEPUMEHTAX in vivo, TIPY MyTAX NMOCTYTUICHHS
HaHOYACTHIL ¥ HaHOMAaTEPHATIOB, MAKCUMATbHO TIPUGIIMIKEHHBIX K YCIOBHAM
3KCIOHMPOBaHNA UMM uepe3 OOBEKTHI OKpyXkalolileit cpellbl B obcTaHOBKE
peanbHOTO BO3ACHCTBYA, a TAKXKE B CHCTEMAX ex Vivo; BKITIOYAIOLIHX TECTH-
poBaHKe B KyJIbType KIETOK, MOMyYeHHBIX OT )KMBOTHBIX, KOTOPBIM BBOIHIIM
HaHOMaTepHaJbl.
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4.3. O6bexTaMH OLEHKH BO3JCHCTBHA HAaHOMATEPHAIOB Ha CHCTEMY
WMMYHHTET2 ABJIFIOTCA COCTAaB M YHCJICHHAsA XapaKTEpPUCTHKA MOMyJIALWHA K
cyOnomy st AMMYHOKOMITIETEHTHBIX KIIETOK, MX (YHKUMOHAILHBIE Xapak-
TEPUCTHKH B Ga3albHBIX YCNOBHAX M IPH aHTUTEHHOM W Hecrmeuuduyeckoi
CTHMYJIILINDY, TT0Ka3aTeTH anonTo3a, YPOBHA IYMOPabHBIX (aKTOpoB HMMY-
HUTeTa (LMTOKMHOB, aHTUTEN).

4.4. Buibop Onosioruueckoro o0pekTa BO3AEHCTBHS HAHOYACTHI U Ha-
HOMaTepHasnoB (BHIa, THHKUH J1a00PaTOPHBIX KHUBOTHBIX), MPHHLMIIEI BbIGOpa
OEACTBYIOLMX 03, MyTH, [UTHTENRHOCTE H KPaTHOCTh BBENEHUSI HAHOYACTHUI]
¥ HAHOMATEPUANIOB, COCTAB OMBITHBIX U KOHTPOJILHEIX TPYNN TECTHPYEMBIX
OpPraHM3MOB YCTaHABJIMBAIOTCA U OTHENBHBIX TECT-CHCTEM B COOTBETCTBHH
¢ MV 1.2.2520—09 «Tokcukonoro-rurueHHYecKas OleHKa 6€30MacHOCTH
HaHoMaTepHranos», MP 1.2.2566—09 «OueHka 6e30nacHOCTH HaHOMATEpHa-
JIOB in Vifro U B MOJENbHBIX CUCTEMAX in vivon, MY 1.2.2634—10 «Mnxpo-
GuoJIoTHYecKas H MOJIEKYJIAPHO~TeHeTHYeCKas OlieHKa BO3AEHCTBHA HaHOMa-
TEpHANIOB Ha MpeJCcTaBuTeneit MukpobuoueHosa», MY 1.2.2635—10 «Memu-
Kko-Gronoruyeckas oleHka 6e30nacHOCTH HaHOMaTepraioB», MY 1.2.2869—
11 «TTopsmoK OLEHKH TOKCHYECKOTo NeHCTBHSA HaHOMAaTepHnanoB Ha nabopa-
TOPHBIX KHBOTHBIXY.

4.5. Tlpn BbIGOpE HAHOMATEPHANOB, ABJIAIOIIMXCA OOBLEKTAMH OLEHKH
TOKCHYECKOTO AeHMCTBIA HAa MMMYHHYIO CHCTEMY, HEOOXOAHMO PHHUMATE BO
BHHMaHHeE:

® BO3MOXHOCTh 3KCMO3MIIMM paGOTHHKOB HAaHOTEXHONOTMYECKHX MpO-
W3BOACTB, MOTpebuTeneil MPOIYKUMH HAHOMHIYCTPHY M HacelICHHS B LIEJIOM
HaHOYaCTHUAMM W HaHOMAaTepHallaMH Ha JaHHOW TEpPUTOPHH, B YCITOBMIX
IPOMEILLIEHHOTO TIPOM3BOACTBA WIIH NIPH NOTPeOIeHUH MPOXYKLMA ompele-
JIEHHOTO THTA;

® [aHHEBIE INTEPaTyphl U3 NCTOYHUKOB, OTBEYAIOLIMX KPHTEPUSAM Hayd-
HOM TIOJIHOTEI ¥ JIOCTOBEPHOCTH O HAIIMYHH ¥ TECTHPYEMBIX HAaHOMAaTEPHAIIOB
M UX GIIM3KHX aHAJIOrOB IUTOTOKCHYECKMX, TEHOTOKCHYECKHUX, MYTar€HHbIX,
HMMYHOTOKCHYECKHX CBOMCTB;

e CTeNeHb NOTEHUHANTBHONW OITaCHOCTH HAaHOMATEPHAJIOB 171 3[0POBbBA
qenoseka B COOTBETCTBHMH ¢ MP 1.2.2522—09 «BrisBneHne HaHOMaTepHa-
JIOB, TIPEACTABJAIOMIMX MOTEHUHAILHYIO ONTACHOCTH JUISt 3H0POBEA YENOBEKay.

4.6. Jlabopatopus (opraEu3auus), MPOBOIALIAs UCCIIEAOBaHMS TIO BJIUS-
HMIO HAHOYAaCTHLl ¥ HAHOMATEPHANOB Ha (YHKUHMIO WMMYHHTETa, JOJDKHA
OBITh aKKPEINTOBaHA Ha MPOBENCHHE paboT B COOTBETCTRYIOMIEH obnacTH. B
JnabopaTopuH OOJDKHBI COOMIONAThCS TpaBWNia Hamexamed naGopaTtopHoit
TIPAaKTHKH B COOTBETCTBHMH C MPHKa3oM MHHHUCTEPCTBA 3/PAaBOOXPAHEHUS W
coanbHoro passurtua Poccwiicko#t ®@epepaumn ot 23 aerycra 2010r.
Ne 7081 «O06 yreepxumernu I1pasm naGopaTopHOM NPaKTHKI».
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4.7.B opranmsanuu (naboparopuu), nposoafiied MccleNoBaHHsA TIO
BJIMSHMIO HAHOYACTHLL M HAHOMAaTepHanoB Ha (PYHKLHIO HMMYHUTETA, MOJDK-
Ha ObITh pa3paboTaHa nporpaMMa no oGecnedYeHHI0 KayecTBa NMPOBOAMMBIX
uccnenosanuii. Bce Npon3BONCTBEHHBIE ONMEpaUyy NPOBOJATCA B COOTBETCT-
Buu co CranmapTHeIMHM omnepaunoHHbiMu npouexypamu (COIT), ocymects-
JIAEMBIMH B LeNAX obecreueHns KayecTBa, JOCTOBEPHOCTH U BOCTIPOM3BOAM-
MOCTH PE3yJIbTATOB UCCIIEN0BAHMA.

4.8. Opranmzauyu  (y1abopaTopuu), MNPOBOMALIME MHCCIENOBAaHHA TIO
BNUAHHMIO HAHOYACTHL, U HAHOMATEpHANOB Ha (PYHKLMIO HMMYHHTETA, JOJDK-
HBl OBITh YKOMIUIEKTOBaHbl HEOOXOAMMbBIM 000pyHZOBaHUEM M CPEACTBAMU
H3MepeHuii, NpollelilMA NOBEPKy (KaMOpPOBKY) B YCTaHOBJIEHHOM NOpPSAn-
Ke. DKcIuTyaTalss 000pynoBaHys M CPENCTB U3MEPEHHH NPOBOJUTCA B COOT-
BETCTBHM C TEXHHYECKHM ITaCTIOPTOM M MHCTPYKUMeEH no npuMeHeHwo. Pe-
3yNbTaThl NPOBENAEHAS NOBepKM (kanuGpOBKM) M TEKyLIEro peMoHTa obopy-
IoBaHUA (UKCHPYIOTCS B CMELMANLHOM JXypHAJIE, NOCTYIIHOM B oGoe Bpems
COTPYHHHKaM, 3KCTUTyaTHPYIOUIMM 000pyAOBaHHE WM OGECTICHHBAIOLIVM €T0
o6cnyxuBanvie. [IppMeRsIoTCs CpeacTsa M3MEpPERNi, nMelomme cepTudukaT u
3aperHCcTpHpoBaHHbie B I'0CyIapCTBEHHOM peecTpe CpelncTB H3IMEPEHHI.

4.9. Opranmsaunn  (Jlabopatopun), NPOBOHALIME WHCCNIEIOBaHUA TIO
BITHAHHIO HAHOYACTHIX 1 HAHOMATEPHANIOB Ha QYHKUMIO MMMYHHUTETA, JOMK-
HBI MMETDb NOMEILEHHA AJi cogepxanus 1 paboTsl ¢ 1abopaTOpHLIMH XKHBOT-
HbIMU (BMBapHy, KIMHHKH JTabOPaTOPHBIX )KHBOTHBIX), TpeGOBaHHS K KOTO-
puiM n3noxkenst B MY 1.2.2869—11 «Ilopsnox OlEHKH TOKCHMHMECKOTO Aeii-
CTBYA HAHOMATEPHANoB Ha JJab0PaTOPHBIX KUBOTHBIXY.

4.10. Opranuzaunn  (iabopatopuu), MPOBOAAIINE HCCIENOBAaHHA TiO
BJTUAHHIO HAHOYACTHII M HAHOMATCpPHAIOB Ha (DYHKIUIO UMMYHUTETa, JOJK-
HbI WMETh YCJIOBHMA 1A paboThl ¢ GMONOTHMYECKHMM MAaTepHalIoM, BKJEOYas
KyJbTYpbl HMMYHOKOMITETCHTHBIX KJIETOK, YHCTble OGOKCHPOBAHHBIE HOMeE-
LIEHNA, JaMHHapHEIe WTkadbl ¢ TOPU3OHTAEHEIM NIOTOKOM BO3yXa, obecrie-
YHBAIOLIME [UTHTENILHYEO JKCIO3HIMIO 0GTydeHH s BHYTPEHHHX NOBEPXHOCTEHN
YNbTpadHONETOBLIM CBETOM.

4.11. Opranwzauun (s1abopatopuy), NpoBOAsLUHE HCCIACAOBAHMA MO
BIIMAHMIO HAHOYACTHLL M HAHOMATEpHaoB Ha QYHKUNIO MMMYHWUTETa, JOJDK-
HBI BMeTh o6opynosaHue, obecneunsalollee 6e30nacHOCTL paboThI ¢ HaHOMa-
TepHaiaMH HEOPTaHWYECKOro ¥ GHOreHHOro MPOWCXOXKIEHWA: JIAMHHAPHBIE
BBITAXKHBIE LIKA(BI, NepyaTouHbie GOKChl, CHAOKEHHBIE CHCTEMOM BEHTHIIALAN
(HEPA-¢dunuTpst), NpensTcTBYIONIME MOCTYIUIEHHIO a3p030J1i HaHOMaTepHa-
JIOB B BO3/lyX IPOM3BOJICTBEHHBIX IIOMELUEHHH K B OKPY>KalOLLYIO Cpeny.

4.12. JokyMeHTOM, MOATBEPXKAAIOLIMM pe3ynbTaThl NMPOBEAEHHBIX HC-
CNeAOBaHMH MO BNMAHHIO HAHOMATEPHAIOB HAa (GYHKIHMIO MIMMYHHTETa, ABIIA-
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€TC OTYET O MpoBEAEHHOM HccnenoBaHMu. OTYET CONEPKHT CrlenyIolme
CBEICHHUS:

¢ Ha3BaHHE UCCIIENOBAHMS;

® aJipec OpTaHH3auHY;

® IaTHl Hadasla ¥ 3aBepIIEHNUA MCCIICHOBAHMI;

® L[eTIh ¥ 33/1a4YH UCCIICTIOBaHUS;

® XapaKTepPHUCTHKa TECTHPYEMBIX HAHOYACTHI] ¥ HAHOMATepHaNoB (XH-
Muueckuii coctas, CAS-HoMep, cpelIHHi, MHHUMAIBHLIA B MakCHMaNbHBIHA
pasMmep yacTul, GopMa HacTHll, HaJIIHeE TIpUMecel, COCTaB OUCTICPCHORHOM
cpens! (Hocurens) B cOOTBeTCTBHH ¢ MY 1.2.2636—10 «ITposenenve canm-
TapHO-IHIEMHONIOTHYECKOR JKCIepTU3hl TPOAYKUIMM, TOJYHEHHOW € HC-
TI0JTb30BAHNEM HAHOTEXHOJOTHH ¥ HAHOMATEPHATIOBY);

® ipUMeHseMas OHoNormyeckas Molenb W 000CHOBaHHE €€ HCIOINB30-
BaHMA;

® TiepevueHb HCCIIeNOBAaHHEIX OHONOrHUEcKHX 00pa3LIOB U TIPEMEHSEMBIX
CTaHOAPTHEIX 00pa3LoB;

® BUJI, JIWHHIO, FIOJ ¥ BO3PACT HCIONB3YEMBIX JTab0paTOPHEIX )XHBOTHEIX;

® COCTaB MPUMEHAEMBIX PAllHOHOB, YCIOBUS CONEPKaHMA )KHBOTHBIX;

® METOH BBEAECHHS HAHOYACTHL/HAHOMATEPHAJIOB, NPUMEHAEMbIE TO3HI,
IUTUTENTLHOCTb M KPaTHOCTE BBEICHMA;

¢ nnaH (au3afH) HCCIeq0BaHus;

® TiepedueHb MCMOJIL30BAHHBIX CPEACTB H3IMEPEHUI ¥ BCTIOMOTATENLHOTO
06OpYAOBAHUA H PEXHMBI UX paboTsi;

e METOABI CTaTHCTHYECKOH 00paboTky pe3ynbTaToB;

¢ pe3yJIbTAThl MCCACAOBaHUA, MpeACTaB/ieHHLIE B Buiae 00o0uIaomx
TabNuL, PHCYHKOB C COOTBETCTBYIOLUEH CTATHCTUYECKOH 00paboTKOi U KOM-
MEHTapHEB K HUM;

* 33KITIOYEHNE; BLIBOJIBI, CIINCOK MCTIONB30BAHHEIX HCTOYHKKOB.

Odopmnenune o0TYETa 0 pe3ysibTaTax HCCICNOBAHUA JONKHO COOTBETCT-
soeaTth TpeboBanmam 'OCT 7.32——2001 «Ot4ér o Hay4uHO-HCCIICEOBATENb-
ckoii pabore. CTpyKTypa u npasiia oQopMIeHHs».

OTuer O pe3ynbTaTax NPOBEACHHOTO HCCIIEXOBAHUA COCTABIAETCA OT-
BETCTBEHHBIM HCIIONHATENEM, YTBEPXKIACTCA PYKOBOOUTENIEM OpPTraHH3aLMy U
CKpeIuIfeTcs NevYaThio OpraHu3alyn.

4.13. Opranmzauus  (y1laGoparophs), TNpOBOAAIIAA HCCHEAOBAaHUA 10
BJIMAHHIO HAHOYACTHLl U HAHOMATEPHATIOB Ha QyHKUMIO HMMYHHTETA, AOJDK-
Ha ofecneunTh KOH(PHACHUMANBHOCTh PE3YNIFTATOB MCCNIENOBAaHMM B paMKax
MpPUHATBIX €10 0053aTeNLCTB U B COOTBETCTBHHM C 3aKOHOAATeNbCTBOM Poc-
cuiickoit egepanun.
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V. Ilopsinox oneHKH Bo3AeliCTBRS HCKYCCTBEHHBIX HAHOYACTHIX
H HAHOMATEpHaJoB Ha QYHKIUIO HMMYHHTETA
Y HMMYHH3HPOBAHHBIX KHBOTHBIX

5.1. Mooenv oyenxu ynKyuu umMmynumema y Kpoic,
UMMYHU3UPOBAHHBIX DENIKOGHIM AHNUZEHOM

5.1.1. TecTHpoBaHHe TPOBONAT Ha ILECTH IPYMTAX KPHIC-CAMLOB JIHHHH
Bucrap wm yiummn Cripeiir-Zloymm nexonHoit maccoii 100—120 r (rpynmst
Ne 1—6). UncneHHOCTs TPYNI XUBOTHEIX cocTarnser He MeHee 10 ocobeit.
JKuBOTHEIE Bcex IPYIN Ha NPOTSHXEHHH BCETO NepHOa TECTUPOBAHUA NOTy-
4afoT [MOyCHHTETHYECKHH paUHoH B coorBercTBud ¢ MY 1.2.2520—09
«TOKCHKONIOrO-rHrMeHNYeCcKass OIeHka 6e30MacHOCTH HaHOMAaTEpHaJIoBY.
Kpeic pasMemaroT B KJIeTKaX W3 yNapoONPOYHOH IUIACTMAcChl TPpyNIaMH No
3—4 0cobu; palMoOH ¥ MHTEEBYIO BOAY NMPENOCTABIAIOT B peXKUME CBOGOAHO-
ro HEOTPAaHWYEHHOTO JIOCTYTA.

prueuanue: BO3MOXKHO HCNONIL3OBAHUE TTPH MPOBEACHUN TECTHPOBAHHA KPbIC
APYTHX JMHUM, a Takke HENMHEHHBIX )UBOTHLIX. Mcnons3yeMble CXeMBI HMMYHH3a-
LUK TIpY 3TOM AO0JDKHbI ObITh MOZ{H(‘bMuMpOBaHBl B COOTBETCTBUM C NHAMUBHNY AIBHbI~
MU 0COOCHHOCTAMH HUMMYHHOI'O PCarnpOBaHHA Y 3THX KHBOTHAIX.

5.1.2. TecTnpyeMble HAHOYACTHIILI 1 HAHOMATEPHATb! AHCTIEPTHPYIOT B
IHCTHIUIMPOBAHHON BOAE M ROTIONHHUTENbHO OOpabaThiBalOT YIJILTPa3ByKOM
(yactota 44 xI'ni, BpeMs U MOIIHOCTH OGPabOTKA YCTAHABIIMBAIOTCA OfBIT-
HBIM MYTEM) BO M3bexxaHue mpoueccoB arperaunn. [Ipy Heo6X0XUMOCTH CTe-
TIeHb JUCTIEPTUPOBAHUS HaHOMaTepuasa IPOBEPSIOT METOAOM JIEKTPOHHOM
Mukpockonuu cornacio MP 1.2.2641—10 «Onpenenenrie NpUOPHTETHBIX
BHIOB HAHOMATEpHANOB B OOBEKTaX OKpY¥Katollell cpefibl, XKHBbIX OpPraHu3-
Max ¥ NMUIIEBBIX NMpomykTax». JIHcrnepcHio HaHOYAaCTHI[ BBOOAT €XKEIHEBHO
BHYTPIXKEITYIOYHO (B/K) uepes 30H4 Ha NpOTsHkeHuu 28 THEH.

5.1.3. IMMyHU3aUMI0 KpPBIC OCYIUECTBISIOT K TapeHTepPaIbHO BBOIM-
MOMY MOHAEIEHOMY OENKOBOMY aHTHreHy — OBanbOyMHHY KypWHOTO filia
(OBA). OBA npencrasaser coboii ¢octonporens, cocToAmmil U3 omHON
aMHUHOKHUCJIOTHOH LeMH, HMelolMit MostekysapHyto Maccy 44 k]I, Jlanusi
6enoxk BEICOXO MMMYHOTeHEH IJ1A GONBINMHCTBA BUIOB MIekomuTaromux. B
LEeJIAX TIOBBIICHHS WHTEHCHBHOCTH WMMYHHOTO OTBETa HCHOJB3YIOT agbio-
BaHT — CBEXCOCAKAEHHDIH 'MAPOKCH ATFOMUHHAL.

HMMMyH#3aumio ocywecTBsioT no cienytoweit cxeme. Ha 1-i, 3-i u
5-if mensb oneITa KpbicaM BHYTpHOpIowHHO (B/6) BBOnAT mo3y 100 mkr OBA,
ancopbuposanHoro Ha 10 Mr ruapoxcuna aymomunnd B 0,2 cM® dusHoNOTH-
yeckoro pacrsopa. Ha 21-ii aeHb onsITa BBOMAT JONONHATENBHO eute 10 mxr
OBA B Tex e yCNoBHsX Ui MHAYKLHH BTOPHYHOTO HMMYHHOTIO OTBETA.
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5.1.4. B3artue GHonorudeckoro MaTepuana (LeibHas KpOBb, CHIBOPOTKA
KPOBH) OCYIIECTBJIAIOT HAa 29-if IeHb TECTHPOBaHHA B TPU MPOOHPKH, U3 KO-
TOpbIX ORHa o6paboTaHa HNA TPEAOTBPAINECHHS CBEPTHIBAEMOCTH KPOBH
1,6 Mr Tpukauesoit comu IJITA, a apyras — 100 MM’ 1-ro pacTBOpa renapu-
Ha, MyTEM B3ATHA KPOBH M3 HIKHel nonoi BeHs! mom riryGokoit sduproit
aHecte3uei.

5.1.5. [lnan (au3aiiH) TeCTHPOBAHUA PEKOMEHAYETCH COCTaBJAThL B CO-
OTBETCTBHH C JAHHBIMH, TIPEICTABIECHHBIMA B Ta0I. 1.

Tabnuua 1

Tunosoii au3aiin J1aGopaToPHOro TECTA MO BJAHAHHIO HAHOUACTHL
Ha NOKA3aTe/AM CHCTEMbl HMMYHHTETa Y HMMYHH3HPOBaHHBIX OBA xpbic

NeNe YUne-
n/n O603HaueHHe o CeHcHOumM3aLNs BHayTpwxenyxouHoe
H T
rpym rpynn Kpbic BBEIICHHUC NIPENaparoB
1 Kourposs 10 | He ceHcnGunusupo- | B/ BBencHNE ANCTHIHPOBAH-
BaHHbIE Ho# Boxst B 1o3e 10 cM” Ha kr
Maccsl Tena ¢ 1-ro no 28-i auu
oneIta
2 | Cencubnmmaa-| 10 |B/6 cencubunuzauns | Bfx pseaenue AHCTHILTHDOBAH-
uus oBaILOYMHHOM Ha | HO#t BoZbl 10 cM” Ha KT Macchl
AKOH); na 1, 3,5 u| tena ¢ 1-ro no 28-i auu onsira
21-it nuu onbiTa
3 Beeaenue 10 | He ceHcubunu3upo- | B/x BBeNeHHE ANCIIEPCHH Ha-
HaHOYACTHULL, BaHHBIE HOYacTHLl B AMCTHIINPOBAHHOM
1033 «A» BOJIC B 1o3e «A» ¢ 1-ro no
28-it xHU ombITa
4 Beenenue 10 | He cencubunusupo- | B/x BBEAEHHE AHCHEpCHHU Ha-
HaHOYaCTHL, BaHHBIE HOYaCTHL B IUCTHITPOBAHHOM
nosa «b» soze B n03e «b» ¢ 1-ro no 28-it
AHM OnbiTa
5 | Cencubunusza-| 10 |B/6 cencubunuszauus| B/x BBEACHHE IMUCNEPCHU Ha-
LIS + HaHOo4Yac- 0BabOYMHHOM Ha | HOYACTHLL B AMCTHIUIMPOBAHHOH
THHUBI, 8033 Al(OH); Ha 1,3,54u BOJE B f03e «A» ¢ 1-ro 110
«A» 21-# Hm onbiTa 28-#t auu onbiTa
6 |Cencubmsa-| 10 |B/6 cencubunmusauns | B/x BBeIcHHE THCNCPCHH Ha-
ums + HaHovac- 0BaILOYMHMHOM Ha | HOYACTHLI B AMCTH/UTMPOBAHHOI
THHEL, 1032 «b» Al(OH); Ha 1, 3, 5 u | Boae B n03¢ «b» ¢ 1-ro no 28-it
21-# onu onsita JIHHA ONBITA

IIpumeuanne: 1) BesuuuHy H03bI KA» HAHOMATEpPHaa YCTaHABIMBAKT HA OC-
HOBE aHAlH3a BO3MOXHBIX CLICHAPHEB MEPOPANbHON IKCMO3UUWHK HAHOMATCPUANIOM
YeJI0BEKa B YCIOBMAX KOHTAMMHAIIHM NHILEBBIX MPOAYKTOB H BOXBI OTXOJAMH Ies-
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TCJABHOCTH HAHOTCXHOJIONHYCCKUX TIPOM3BOACTB H (wm) BO3MOXHOIO MOCTYIUICHHS
HaHOMaTepHana, BXOJAIIEr0 B COCTaB MOTPEGHTENBCKON MPOLYKLUHMH C YHETOM BO3-
MOXHOH Heonpenenéunoctn M 10-kpaTHoro kodpduiMeHTa 3amaca, onpeneaIcMoro
Guonormieckoit rlpnponoﬁ HCIIO!IBE))’EMOﬁ Moaenu (TCCT}‘IPOBaHPlC Ha rpusyuax);
2) nosa «b» saBmserca 10—100-kpaTHO arpaBUpOBaHHOM (YBEJMYEHHOH) B CPaBHEHHH
¢ [030# «Ax; 3) npu Buibope 103 HaHOMAaTEpHaa CleAyeT YUHUTBIBATL JAHHBIE O €T0
Cco6CTBEHHBIX TOKCHIECKHX cBoMcTBax (LDsg) — U HaM4YMH TaKOBBIX.

5.1.6. AHTHTEeR 111 CeHCHOMNW3amMH TOTOBAT B COOTBETCTBHH CO Clie-
IyoUIEH TPOTHCHIO.

ToToBsT criefyiomue pacTBOpPLIL:

1)20 wm 2mr OBA (5-kpaTHO NepeKpHCTAaUIM3OBaHHbIH Npenapat
npousoacTea «Sigma-Aldrich» (CILIA) iy aHanorsuHsii) B 1cM® cTepmme-
HOro amMporeHHoro ¢usuomormdeckoro pacrsopa (0,15M NaCl) no I'd
CCCP, X, 426;

2) 10 % mno macce ayTOMOKANMEBble KBAcHbl X4 B AWCTWLUIAPOBAHHOM
BOJE 1A MHBEKIMIY,

3) 4 % no macce (1M) ruapokcHA HATPHs X4 B AUCTHUIHPOBAHHON BOE
«IJ19 UHBEKLMHY.

Bce pactBopsl GHABTPYIOT Yepe3 MeMOpaHHBIe GHIBTPEI ¢ pa3MepoM
niop 0,2 MKM Jinst yOaneHns NeUIH 1 GakTepHii.

B CTEpWILHOM CTEKIAHHOM (nakoHe cMemmBaioT 1 cM’ pacTeopa |,
1 cM® pactBopa 2 i noGarnsnk no kamaam 0,6 cM” pacteopa 3. CMech Tiepe-
MELIABAIOT M OCTABJIAIOT HAa 5 MUH, TIOCJIE 9€T0 MEPEHOCAT B HEHTpHYKHYIO
npobupky o6séMoM 10 cm’. OTMBIBAIOT 06pa3OBaBIIHiiCA OCANOK TPOEKpPaT-
Ho obvéMaMu no 10 cM® CTEPWITBHOTO AMMPOTEHHOTO (M3MONOTHYECKOro
pacTBopa; nocrne KaXxmoi OTMBIBKH OCallOK CeIUMEHTHPYIOT LeHTprdyrupo-
BaHWEM ITIpH yckopenuu 3 000 g B HacTonsHoii laGopaTopHoii uenrpudyre ¢
OXJIaXACHWEM B TeueHHe 5 MMH. OKOHYATeNIBHO OCajioK AWCIIEPTHpYIOT B
40 cM® CTepHNIBHOTO aNMporeHHoro gusMonormaeckoro pacteopa. INomyuen-
HYIO0 CMeCh BBOJAT KphicaMm. Ilpenapar aHTHreHa roficH K MCNOJL30BaHHIO B
TeyeHHe He Oonee 48 uacoB. ITpumevanue: nepes UCNONb30BAHHEM AHCTEp-
CHIO aHTHIeHa Heo6XxonuMo B30aNTHIBATS.

3.2. Onpedenenue zymopansnozo uMMyrHo20 omeema
no creyuguueckum anmumenam xnacca IgGy xpoic
VIHTeHCHBHOCTD TYMOPAJIBHOTO MMMYHHOTO OTBETa OLIEHUBAIOT MO KOH-
LEHTpaly LMPKyIMpylonpmx crnemupmaeckux IgG aHTUTEN C MOMOIIBIO He-
npAMoro TBepaodia3HOro MIMMYHO(QEPMEHTHOTO TECTa Ha NOJIHCTHPOIE.
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5.2.1. Obopydosarue

@oToMeTp TUIAHIIETHBINA aBTOMaTHIECKHH

«3POC 9305» (mpoussonctea «OAO M3
Candup», Pocenst) ¢ unTepdepeHLINOHHBIMH
CBETOMWIBTPaMH Ha IIMHY BOJHHE 492 1 620 HM
UM MHOH OpYroi npuéop ¢ aHaJIoruYHbIMH Napa-
MeTpamMu

Bo3nymHsrit TepMocTar Ha Temnepatypy 37 °C
Bonsnas 6ans Ha Temnepatypy 37 °C
JlaGopaTopHBIi HAaCTONLHBIN BCTPAXHBATEND
YeTpoitcTBO s OTMEIBKH JTYHOK HMMYHOGdep-
MEHTHBIX IUIAHIOET Ha 8 kKaHaloB

Becet ananuTHyeckne nabopaTopHble JNEKTPOHHBIE
C BEPXHHM mipenenioM B3pewuBanus 120 r

2-10 KTacca TOUHOCTH + 0,1 Mr ¢ MeTpoJIOrHuecKuMH
xapaktepuctikamu o 'OCT 24104—2001

Bechi TexHHUECKHE JIaOOPATOPHEIE 3JIEKTPOHHEIE

C BEPXHHM MpeJiesioM B3BewinBanus 120 r u ueHo#
nenerun 0,01 r T'OCT 24104—2001
HonoMep yHUBEPCANbHBIH CO CTEKIAHHBIM 3JIEK-
TPOAOM A u3MepeHns pH BOIHBIX pacTBOpOB,;
norpemHocTh n3mepenns + 0,05 en. pH I'OCT 27987—88
Cekynnomep

Tunerka moyaBTOMaTHYECKas 8-KaHaJ1!:Haﬂ pery-
nupyeMas Ha 06beM 20—200 MM® ¢ HaKOHETHHKAMHU
IuneTku momyaBToMaTHIeckue 1- ~KaHallbHBIE

Ha 06bemsl 0—20; 20—200 i 200—1 000 Mm’

€ HaKOHEYHHKaMH

JucrunaTtop nabopatopHbIi

MaruuTHas MeLanka

Kon6ut MepHue HaMBHEIE Ha 06beMBl 500, 1 000

2000 c™’ T'OCT 1770—74
L{winHnpsi MepHble Ha 25, 50, 100 cM® I'oCT 1770—74
CrakaHbl CTEKJITHHBIE Ha 500 u 1000 o™’

Ulnpun Ha 065eM 2 cM® T'OCT 24861—91

5.2.2. Mamepuanet u peaxmugbot

Osans6ymuH KypuHoro sitiia (OBA), S-kxpatHo
NepeKpUCTAIIM30BAaHREIN MITH JPYTo¥H ¢
aHANOTHYHBIMHU NapaMeTPaMH
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Kponuusu MoHocnennpHaeckie aHTHTENa IPOTHB
IgG KphICh], MEUEHHbIE EPOKCHAA30M, JIMODHH30-
BaHHsle npouspoacTea HUMOM um H. @. l'amaneu
Munsgpascoupassutia Poccun wnm aHanoru4Hele
HopMmanbhas nomanunas ceieopotka (HJIC)

®ocdar Kanua oAHO3aMELICHHBIHA, X4 T'OCT 4198—75
®@octar Kaua ABy3aMelleHHbIH Tpexsoaubiil, x4 [OCT 2493—75
Xsopua HaTpus, X4 T'OCT 4233—77
JInmoHHas KHCoTa, X4 T'OCT 908—2004
®docoar Hatpna nBy3ameteHHbil {2-onuslit, xu  T'OCT 4172—76
Kucnora cepras d = 1,84, xu T'OCT 4204—-77
I'unpokcua Hatpus, X4 T'OCT 4328—77
Hartpnii npyyrnekucnbiit 6e3B0nHBLHA, X4 rOCT 4201—79

TBrH-20 (monMoKCHITUIEHCOPOUTaH MOHOMNAypaT)
nponsBoactsa «Sigma-Aldrich», I'epmanus unn
IOpYro# ¢ aHaJIOrHYHBIMH TTapaMeTpaMu
Opro-dpenunenanamMul rpagaiau «Analytical

grade»
[Mepexwchk BogOpona «MeauLHCKa» 33 % TV 6-02-570—75
XKenatuu («numesas Mapki IT-11») I'OCT 11293—89

[TnanmeTs! MOMHCTHPONBHBIE pa3bopHBIE III0CKO-
JIOHHbIE CO «CPEAHEN» CTENEHbIO CBA3LIBAHMS.

5.2.3. llpuzomosnenue pabouux pacmeopos

Bycpep ons ummobunusayuu awmuzenos. Hasecky 4 r rupokcHga Ha-
TPUA X4 NEPEHOCAT B MepHylo konGy Ha 100 cM’, pacTBOPAIOT W IOBOAT
OUCTHLIMPOBaHHOMN BONOH no METKH. Hagecky 8,4 r HaTpus JBYYIIIEKHCIIOTO
NOMEIAIOT B cTakaH Ha | 000 cm’, pactBopsioT B 800—900 cM® aucTHH-
poBaHHO# BOABI HA MarHuTHOH Mewaske. Jo6aBnAOT pacTBOp rMAPOKCHIA
HATPHA MPH NepeMeilNBAHNN NOJ KOHTPOJIEM HOHOMEDA 10 JOCTHXEHHUS ?H
9,7 +0,1. CMech KOJIMYECTBEHHO NEPEHOCAT B MepHY10 konby Ha 1 000 cm
JOBOAAT BOAOH A0 METKM.

Docghamuo-conesoti 6ygep (OCE). Hasecky 68 [ kanus docpara onHo-
3aMELIEHHOTO NMEPEHOCAT B MEPHYIO KOnby Ha 500 cM’, PaCTBOPAIOT M IOBO-
AT AMCTWUIMPOBAaHHOM BO#OHM no MeTkH. Hasecky 228 I Kanmg tboctbara
IIBY3aMELLIEHHOr0 TPEXBOIHOTO MEPEHOCAT B MepHYIO Konby Ha | 000 cm’,
PacTBOPAIOT ¥ NOBOAAT AMCTWIIMPOBaHHOH BoaoH n0 MeTku. IToyveHHble
PacTBOPbI CMELIMBAIOT NOJ KOHTPOJIEM HOHOMEPA 4O NAOCTHIKEHHA BEJTHYHHBI
pH=7,95+0, 05 Hagecxy 180 r natpus xyiopnaa nepeHoCAT B MEPHYIO KOJI-
6y Ha 1 000 cm’, pacTBOpSIOT H AQBOIAT JQUCTHIIMPOBAHHON BOOH no MeT-
ku. B MepHyio konﬁy Ha 2 000 cM® BHOCAT MepHBIM LWWTMHAPOM 20 cM’ cMe-
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cu pacTsopa docthatos u 100 cM® pacTBOpa HAaTpHs XJIOPHIA M JOBOIAT [HC-
THUIAPOBAaHHOM BOZOM 4O METKH.

Pacmeop Teuu-tbCE B MepHyio kon6y Ha 2 000 cM® BHOCAT ¢ mOMo-
misio mmpnua 2 M’ Teun-20 u nosonat OCB 1o Merxa.

Pacmeop HJIC-®CB. Cmeummpatot 100 cm® OCB ¢ 1 cM® HOpMansHo#M
JIOLIANNHOM CBIBOPOTKH.

Broxupyrowuii peazenm. Cmemmpatot 0,2 r xenatuisl ¢ 20 cm® OCB,
OCTaB/AIOT HAa 16 4 B XONOAMIBHHKE, focne 4Yero HarpesatoT npu 37 °C Ha
BOJAHO 6aHe J{0 NOJTHOro pacTBOPEHUA.

Cyb6cmpamnueiii 6ygep. B cTaxkan pa 1 000 cM® BHOCAT HaBecku 26,3 T
Hatpna docdopHokucnoro aBy3aMeleHHOro 12-poaHoro u 5.6 r m{MOHHoi«i
KHCJIOTH TPHTHAPaTa. PacTBOPMIOT Ha MarHWTHOM Mewanke B $00—900 oM’
J.IHC’I‘PUU‘IPIpOBaHHOﬁ BOZBI, KOJIMYECTBEHHO MEPEHOCAT B MEPHYIO KOJIOY Ha
1 000 cM®, noBomAT KO METKH M TpoBepmoT pH, KOTOPHIK NODKEH COCTaB-
a1k 6,0 £ 0,1.

Pacmeop cybcmpama (ToTOBUTCA HENIOCPENCTBEHHO Nepen ymoTpeote-
nuem). Hasecky 6,0 0,1 mr opro-d;emennnamnﬂa pacTBOpPAIOT NMPH Ha-
rpesanmu o 40—50 °C B 15 oM’ cyGeTpatHoro 6yq)epa ¥ HENOCPENCTBEHHO
Tiepe] HAaHECECHHEM Ha IUIaHUIETY BHOCAT 40 w33 % TIEPEKHCH BOAOPO/A,
pa3BeeHHOi | : 1 IUCTHILTHPOBAaHHOM BONOIL.

Ocmauawmeamwuu peazenm (puxcamop). B mMepHyio xondy Ha
1000 cM® BHOCAT 900—950 cM’ IMCTHILTHPOBAKHOM BOBI M OTMEPSIOT 1M~
HEIPOM 28 cM® CepHOM KHCTIOTH. PacTBOp MEpeMelTHBAIOT, OXJIAXKIAIOT 10
KOMHATHOW TEMIIEpaTyphbl H JOBOAAT AMCTHUIMPOBAHHOM BOJOH 10 METKH.

5.2.4. Iposedenue ananuza

B JTyHKH TIOTHCTHPOTBHBIX INAHIIET BHOCAT 1o 1,0 Mxr OBA B 100 MM
0,1 M Na-6ukapboHaTHoro 6ydepa pH 9,7 + 0,1 u ocrasnstor Ha 16 4 B X0-
nopmibHuke. TTo okoHYaHWH azcopOuuyu anTureHa Oydep ymansiorT myTem
npomsieku 0,01 M Na-docdarueim 6ydepom pH 7,3+0,1 ¢ 0,15 M NaCl u
0,1 % Teun-20 (Teun-OCB). B nysku Ha 30 Muu BHOcAT mo 200 v’ 1 %
PacTBOpa JKeNlaTiHa B Tenn-@CB. OTMBIBKY NOBTOPSIOT, IIOCIE YEr0 BHOCAT
B NyHKH Mo 100 MM® CTAHZAPTHLIX PACTBOPOB KPBICHHEIX aHTHTEN K OBA,
OYHIIEHHBIX MeTOAOM adpuHHOM XpoMaTorpadun, WK HCCASTYEMBIX ChIBO-
POTOK KpoBH Kpbic B pasBeaeHud | : 2 000. Paspeaenns semonusmot B PCB ¢
0,1 % 6b1ubero ceiBopoTtouyHoro anbGymuna (BCA-®CB). IlnaHnieTsl HHKY-
6upyror 120 Mun nipu 20 °C co BCTpAXHBAHKEM, [IOCE HYero 5-KpaTHO OTMBI-
pator Teun-®OCB 1 BHocAT o 100 MM’ KponmmasuX aHTHTEN K IgG KpHICH,
KOHBIOTHPOBAaHHBIX C Iepokcuaasol, B passenenuut 1:4 000 8 BCA-OCB
(npumeuanue: pabouee pa3BeJIcHHE KONBIOTUPOBAHHEIX aHTHTEN MOXeT 6bITh
YKa3aHO Ha aMIlyle ¢ CyxuM mpenapatoMm). MHKyOaimo 1 OIMBIBKY TTOBTO-
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pSIOT, NOCNe Wero MpOBOXAT peakumo co 100 MM’ cy6erpata 0,04 %
o-erunenanamuna u 0,04 % H,0, B 0,1 M Na-uutpar-pochatHom Gydepe
pH 6,00 £ 0,05 B Teuesne 15 mun npu 37 °C. Peakumo ocTaHaB/IHBAIOT H0-
GapnenneM 100 Mm® 10 H,SO,. ONTHYECKYI0 IIOTHOCTS H3MEPAIOT MPH ABYX
JUTHHAX BOJIH: OCHOBHOI 492 HM W omopHoH (620 HM) Ha aBTOMaTHYECKOM
TUIaHLIETHOM doToMeTpe.

Konnenrpauuu IgG aHTUTEN B CHIBOPOTKAX KPLIC ONPENENAIOT MO CTaH-
JapTHOW KpHBOi NMyTeM JIMHEHHON WHTEPNONALUM B NOJyNOorapuMHUYECKHX
KOOpIMHATaX.

5.2.5. Cmamucmuueckas obpabomsa pe3ynemamos

OueHKy BO3ZEHCTBUS HaHOYACTHL/HaHOMAaTEpUaNoB Ha Mokas3artens OT-
BETa aHTHTEN NMPOBOAAT HAa OCHOBAHHMH Pe3y/bTaTOB CTATHCTHYECKOH o6pa-
6OTKN pe3ynbTaTOB HCCNENOBAHMI B COOTBETCTBHH CO CJICAYIOLIMMH KpHTE-
pHAMHA:

2) OJIHOPOAHOCTH paclipefe/ieHHa NMoKas3aTeNs B WeCTH rpynnax uBoT-
HBIX, MapaMeTpUYecKni TECT Ha ocTatouHylo aucnepcmo ANOVA B nenmax
KOHTpONA ceupuiHOCTH NPHMEHAEMOTO TECTa OTIpefeNIeHHs aHTHTET;

6) dakTopHBIA aHaNM3 C NCIONL30BAHHEM TIAPaMETPIYECKOro TecTa Ha
octatounyro gucnepcaio ANOVA no ¢axtopy Bo3meHcTBAS HaHOYacCTHI B
rpynmax 2, 5, 6 ¥ mapHoe cpaBHEHHE KMBOTHBIX 2-H IPYNABI C XKHBOTHBIMHU
5-# u 6-if Tpynn ¢ HCNONB3OBAHMEM KPUTEPHEB HEMapaMeTpUIecKo# CTaTH-
cTHKH (TecThi ManHa-YurHu, Komvoroposa-CMUpHOBa) B U€NAX BISIBIICHHUA
3¢ dexTOB HaHOMAaTEpHAsIa, B TOM YKUCIE J0303aBUCHMBIX.

ITpu npoBeneHHH CTaTHCTHYECKOW 06paboTkM peKOMEHAYEeTCs MCIOMb-
30BaTh NNPOECCHOHAIbHbIE MAKETh! CTATHCTUYECKHX MPOTPaMM.

Bo3szneAcrsne HaHOYACTUL/HAHOMATEPHAJIOB Ha IMOKA3aTelll OTBETa aH-
THTEJI CUMTAETCA BBIABJICHHLIM TpU JOCTOBEPHOCTH pa3jiMuMsi Ha YpPOBHe
3HayuMocTH P = 0,05 u Menee.

5.3. Memoout oyeHKu KNemouHo0z0 36eHA UMMYHUMemMA y
UMMYRUZUPOBAHHOLX U HE UMMYHUSUPOBAHHBIX KPbIC

3.3.1. Memoo oyenxu sxcnpeccuu K1emouHeIX MapKepos

OkcnpeccHio anTureHoB CD45RA, CD3, CD4, CD8, CD16a Ha mamdo-
LUTaX nepHepryecKoii KPOBH ONpeAefAlOT METOAOM MPMOro MMMYHOd-
JIYOPECLUEHTHOrO OKpaWIMBaHMA KIETOK LEJbHOH KPOBH C MCMOJNB30BAHHEM
NaHeN! MOHOKIOHAJIBHBIX @HTHUTEN, KOHBIOIMPOBAHHEIX € (ITyOpEeCHEHTHBIMU
kpacutemamu: FITC, PC7, APC (IO Test, «Beckman Coulter», CIIIA, umn
Opyro#l C aHAIOTHYHBIMH TIapaMeTpaMM) M JIM3MPYIOLIEro/PpUKCHpYyIoLero
Habopa pearenToB: VersaLyse Lysing Solution («Beckman Coulter», CLLA,
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PN IM3648, win npyroii ¢ ananormysemMy napamerpamu), IOTest 3 Fixative
Solution («Beckman Coulter», CLIIA, PN IM3515, wm apyroii ¢ aHanornu-
HBIMHM TapameTpamy). B paGore Hcnosb3yloT crledylomue aHTHTENA:
CD45RA (knon OX-33) — sxcnpeccupyetcs Ha B-mimbormrax, MoHouuTax,
HatuBHbIX T-knerkax; CD3 (wion 1F4) — akcnpeccupyerca Ha T-nmumdorm-
tax; CD4 (knon OX-38) — skcnpeccupyercs Ha T-naMdounTax—xesnnepax;
CD8 (xnon OX-38) akcnpeccupyercs Ha HUTOTOKcHYeckux T-numdoumrax;
CDI161a (knon 10/78) akcnpeccupyercs Ha NK-xreTkax.

Xon onpenenenus. B npobupky ans mpotouHoro uuromerpa («Beck-
man Coulter», CILIA, nnu npyroii ¢ aHaJIOTHYHBIMA NapaMeTpaMH) BHOCHT
25mM® antmren IOTest Anti-Rat CD3-FITC/CD4-PC7/CD8-APC PN
A32909 («Beckman Coulter», CILIA, win apyroil ¢ aHalOrM4HbLIMHU Hapa-
MeTpamu) # 25 MM’ LIENEHOM KPOBH, BIATOM OT JKMBOTHEIX (;[c?mc) B mpo6up-
Ku ¢ ¢ Tpukanuesoii conpio ITA (1,6 mr K;33/ITA na 1 cm™ xposH). Iepe-
MewmuBaoT (1 ¢) Ha BopTekce M MHKYOMDYIOT NpH KOMHATHOM TemmepaType
(18—25 °C) B Teuenue 20 muH B TemHote. Ilocne mHKyGaumn RoGaBiIAOT
1 cM® nusmpylomero/dukcupytomero Jpacteopa, NpUTOTOBNCHHOTO MyTeM
cMemmBanns 1 cM® VersaLyse ¢ 25 mm® IOTest 3 Fixative Solution, nepeme-
IIHBAIOT Ha BOPTEKCE M HMHKYyOHPyIOT B TeyeHHe 10 MHH NIpH KOMHATHOM
TeMIepaType.

AHanH3 OKpaileHHBIX KIETOK OCYIIECTBMASIOT Ha NPOTOYHOM LMTOR-
nyopumerpe («FC-500» nponssoactsa «Beckman Coulter», CIHA wmm npy-
TOif C aHANOrHYHLIMY TTapamMeTpamMu) no nporpamme Cytomics CXP Software.
Jetexumo ¢uIyopecleHIWH BBINIONHAIOT TIPH CIEAYIOMMX JJIMHAX BOJH: Al =
525 M, A4 =675 uM, AS=755um. [onmynaumio MMMQOLINTOB BLLAENAIOT
NpH NOMOILM refiTUPOBaHUA NO NapameTpaM Manoyriosoro (FS) u 6okoBoro
(SS) cBeropaccenanus (puc. 1). 3aremM Npou3BOAT refATHpOBaHUE MOMYJALNK
numdounTos no kavany duryopecuenunu FL1 1 SS Lin: reitt B — T-namdo-
untsl (CD3+) (puc. 2). Pe3ynsTathl perucTpUpylOT Ha ABYXNapamerpuye-
ckoii rucrorpamme pacnpepenerus CD3+ numdouutos (u3 reiita B) ¢ mc-
NOJIL30BAHHEM MOHOKNOHANbHLIX aHTHTeN NpotHE CD4 u CD8, MeueHHBIX
PC7 u APC, netexTipyeMbIX Ha KaHaiax ¢myopecuedunn FLS u FL4 (puc. 3).
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Puc. 1. Tipnmep Boigencuns reifra ammQpounToB Ha FrUCTOrpaMME pacTipelieieHUs
KIETOk nepueputeckoit KpOBK Ha IRX kaHanax cseTopacceshus: FS Lin
(Size — pasmep KJICTOK, OTH. eA., ock opauHat) u SS Lin (Granularity —

TPaHy IAPHOCTL, OTH. €4,, 0ch abcuuce). DANMIIC Ha quarpaMme — redT nuMpounToB

7
b

Puc. 2. IIpuMep No3TanHOro redTHPOBAHNS MONYISLNH THM(OLMTOB MO KaHATy
dryopecuenuun FL1 u SS Lin. Ocb 0paMHaT — rpady IapHOCTS, OTH. €1, 0ck afcumce
— uHTEHCHBHOCTE (iryopecueHuuu CD3-FITC, orh. en. ITpaMoyronsuukaMu
ssienens: redt B — T-numouprer (CD3+), re#tt C — octansHble kietku (CD3-)
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Puc. 3. [Isyxnapamerpuueckas rucrorpamma pacnpeneneuns CD3+ numdonuros
(u3 refita B, cM. puc. 2) ¢ HCronb30BaHHEM MOHOKAOHALHLIX aHTHTen npotuB CD4 »n
CD8, meucHHbIXx PC7 1 APC, neTexTupyeMaIX Ha kanaiax guryopecueHimu FLS
FL4. Ocv opannar — payopecuenums CD8-APC, oth. ex., ock abeumuce —
dryopecuenuust CD4-PC7, oth. en. TTpsmoyronshux D — CD3+CD8+ knetkH,
npamoyronbHuk E — CD4+CD8+

3kcnpeccuio CD45SRA u CD161a Ha mumdonmTax nepudpepudeckoi
KPOBH OMpeAensloT B OTAENLHOM TeCTE aHATOMMYHBIM CIIOCO00M C HCIIOIB30-
panuem HaGopa antuten I0Test Anti-Rat CD3-FITC/CD45SRA-PC7/CDi61a-
APC PN A32910 («Beckman Coulter», CILIA win apyroii ¢ aHalOTHYHEIMH
napamerpami). Pe3ysbTaTsl HCCEIOBaHNS PETUCTPHPYIOT Ha AByXMapamerT-
puueckoif rucrorpamme pacnpepenednd CD3- mumdonuroB (u3 reiita C,
CM. DHC. 2) C HCTIOJIF30BaHHEM MOHOKJIOHAILHLIX aHTHTEN npotus CD45RA
n CD161a, meuennnix PC7 u APC, netrextupyeMbIX Ha kKaHamax ¢uyopec-
uennnu FLS n FL4 (prc. 4).

23



MP 1.2.0052—11

T TTTTTYTT T T T YT

W ' @ "

Puc. 4. [Tpumep aByxnapameTpu-ieckoit rucTorpaMmel pacnpenenenus CD3™
mumMoruTos (13 refita C, cM. pHc. 2) C HCTIONB30BAHHEM MOHOKJIOHAILHEIX aHTHTEN
npotus ¥ CD161a, Meuennsix PC7 u APC, netexTHpyeMbIX Ha KaHanax ¢ayopecueH-
uwmn FLS u FL4. Ock opannar — ¢nyopecuernumns CD161a-APC, oth. en., och aGeimce
- pnyopecuenunst CD45RA-PC7, otH. ed. IlpaMoyronsiuk D — CD161a+ knerky, E
— CD45RA+ xierkn

5.3.2. Memoo oyenxu gpazoyumaproii axmueHocmu HelimpogunbHex
netixoyumos nepugepudeckoil Kposu Kpuic

BrigencHHe JISHKOLMTOB W3 LeTbHOM nepudepuaeckoli KpOBH MPOBOAAT
N0 CTaHRAPTHOH MeTomuke coriacHo MY 1.2.2635—10 «Menuko-6nonorn-
geckan oleHKa Ge30MacHOCTH HaHoMarepHanoBy» (myHkT 4.7.1). daromwrap-
HYIO aKTHBHOCTH HEHTPO(HNBHBIX JICHKOLMTOB ONPEHEAIOT C NOMOIIBIO
HaGopa pearentoB Phagocytosis Assay Kit (IgG FITC), npowssoxacTsa
«Cayman Chemical Company», CIIJA wm apyroi ¢ aHaJIOTHIHbLIMH Tlapa-
MeTpaMH, COrjlacHO TpwiaraeMoii HRCTpyKimH. OGBexToM daronmrosa ciy-
KaT 4acTHIIEI JlaTekca, onconusupopadHsie IgG FITC. KierouHylo cycnen-
3u10 ¢ nobaBjieHHeM NaTekca MHKYGUpyIoT B TeueHne 30 MMH B ABYX mpo-
Oupxax: B TepMocTaTe npm temnepatype 37 °C (nonoxuTensHas npoba) u
nipH Temnepatype 4 °C (oTpuUuaTesTbHBIA KOHTPOJb). AHAIH3 NPo6 IPOM3BO-
JAT Ha PoToYROM IMTOdyopumerpe no nporpamme Cytomics CXP Soft-
ware. Tlonynsumo HeATPOGMIBHEIX JIEHKOUMTOB BBUIEIAIOT NPH NOMOINH
reiiTrposanns no napamerpam manoyriosoro (FS) u 6okosoro (SS) ceero-
paccessHus (puc. 5). Pe3yneTaThl PErHCTPHPYIOT Ha KaHaie ¢uyopecneHInn
Fl1 (npoueHT knerok, MOTJIOTHBIINX YaCTHIbI TaTeKca) (puc. 6).
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Puc. 5. TIpuMep Boiaenenus reiira HeHTPOGPHIBHBIX TeHKOUMTOR (MHOTOYTONEHUK A)
3 QpaKUMH KNETOK, NOMY4eHHOH METONOM IPAIHEHTHOrO UEHTPHYHPOBaHHUS fe-
prudeprecKkol KPOBH U NMOTyueHus JeHKOLHTAPHOM CyCIeH3MH, A IBYX KaHalax
ceetopacceanud: FS Lin (ocs opamsart, otH. en.) 1 SS Lin (ocs aGeiwice, oTH. €X1.)

Puc. 6. [Ipumep rucrorpamMMe! pactipesiesicHus HeliTpodunos HeenenyeMoro obpasma
(untepnan «Positive») n oTprIaTenbHOro KOHTpONA (WHTepBan «Negative») no
WHTEHCHUBHOCTH (iyopecueRun Ha kaHane FL1. Ock OpAHHAT — 9HCIIO KICTOX,

0ch abCIMCe ~ MHTEHCHBHOCTD ()Ty OpeCLIEHLIMH, OTH. 1.

25



MP 1.2.0052—11

JInsg oueHKN GaKkTepHLMOHOTO IMOTeHUMaa HeNTPOQWIEHBIX JIeHKoLH-
TOB ¥ O0YCNOBJICHHOH 3THM 3 (EeKTHBHOCTH KITHHra (haroLMTHPOBAHHBIX
MHKpPOOHBIX KeTok ucronb3ytotr Habop FagoFlowEx Kit (<EXBIO Prahay,
Yemckas PecmyGnuka, win aHaIOTHYHBIE), NO3BOJMIOIIMH HOCHTHHLEpPO-
BaTh KHCIIOPOAHBIA B3pLIB nocne ctumynaunn E. coli (ED7035-1) B o6pasuax
renaprHA3HPOBAHHON LENbHON KPOBM METONOM MPOTOYHOH LMTODAYOpH-
metpuu. TTocne nornomenus Gakrepun B dparouure akrusupyerca HAJIDH-
OKCHIa3a, KOTOpas ONOCpeAyeT MPOAYKUHMIO PEaKLUMOHHOCTIOCOGHBIX ¢opMm
kucnopona (PCK). PCK BHyTpr ¢arounra okucIsaioT TArMApopoaaMun 123
1 NpeBpallaoT ero B (UIyopecUeHTHBI ponamuH 123, KOTOpLI AETEKTHPY-
€TCA Ha NMPOTOYHOM LMTOdIyopuMeTpe. B kauecTBe MONIOXKMTENLHOrO KOH-
TpONs UcHonb3yerca obpasel, cTuMy MpoBanHbiit ®PMA (¢dpopGon-12-mMupu-
craT-13-anerar), XOTOphIf MAMIMHPYET KHCIIOPOXHDIHA B3pHIB O3 anre3ny u
nornowenns naroreqa. Ionynsuwmo HeHTPOPMALHBIX NEHKOLMTOB BbIAEHA-
10T NIPH NOMOWM redTHpoBaHuA No mapametpam Manoyrrosoro (FS) u 6oko-
Boro (SS) cBeTopaccesHNa aHANIOTWYHO TOMY, Kak NMOKa3aHO Ha puc. 5 (npu-
Mep). Peaynbratel perucTpupyloT Ha KaHae ¢nyopecuerunn Fll (puc. 7).

h i a4 ‘Y)‘;

' "»” b -‘

Puc. 7. TipumMep rucTorpamMMal pacnipeneicHus HeHTPoGHITIOB, CTUMYTHPOBAHHBIX
E. coli (nurepBan «Positive»), H HECTHMYIMPOBAHHLIX 00Pa3LOB (MHTEpBAN
«Negative») no narencuBHocTH dayopecueHunn Ha kanane FL1. Ock opanuar —
YUCTIO KIETOK; OCh a0CLKCC ~ ITyOpecUEHUNS, OTH, efl. MHIOeKC CTUMYIALMH
PacCUMTHIBAIOT KaK COOTHOLIEHUE YACA KIIETOK B uHTepBanax «Positive» 1 «Negative»

BBIMHCAAOT NpPOLEBTHOE COOTHOLICHHE NO3WTHBHLIX M HETaTHBHMIX
061EKTOB M CPENHIOI WHTEHCHBHOCTb (uiyopecueHIn. Pesynbsrars! npea-
cTaBnsmOT Kak wHaekc ctiMyaunk (MC) — oTHolneHne cpenHeif MHTEHCHUB-
HOCTH (TyOpecLEHUMH aKTHBMPOBAHHBIX HEHTPOMWIOB CTUMYIHPOBAHHLIX
06pa3nLoB ¥ OTPHIIATENBHBIX KOHTPONEH.
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5.3.3. Hcecnedosanue anonmosa numghoyumoe nepugpepuyeckoii Kposu Kpoic

ITpunimn meTona M3ydYeHWs CTENMEHM amnonTo3a JUM(OLUMTOB OCHOBAH
Ha CBOWCTBe aHHeKCHHa V CBA3BIBaThCA ¢ (ocdaTHIMICEPUHOM KIIETOUHOM
meMm6pansl U crniocobHocTH 7-AAD (7-aMMHO-aKTHHOMMIMH) BCTpauBaThCS
MeXIy UMTO3WHOM M ryaHnHoM apyxuenodedso#t JJHK xnetok ¢ HapyIueR-
Holt uenocTHocTeio MeMOpansl. Ha paHHHX CTafiMAX anonTo3a LEeNOCTHOCTh
KJIETOUYHON MeMOpaHbl COXpaHSeTCsi, HO NPOMCXOMMT KOHBEpCHA MeMOpaH-
HbiX (ochonummoos m nossieHue ¢QocharnouceprHa Ha TOBEPXHOCTH
KIIeTKU. AHHeKcHH V ¢ BRICOKO# aGHUHHOCTEIO CBA3BIBAETCA C hochaTmni-
CEpHHOM W HIOeHTHOHIMpPYeT «paHHui» anonro3. ITosgusas dasa anonrosa
CONpPOBOXKIAETCS HE TONBKO yTpaToit acuMmeTpnu dochommmmuos MemGpa-
HBI, HO ¥ HapylIeHHeM LENOoCTHocTH MemOpaHbi, ¢parmenrauneit [JTHK u
Pe3KHM BO3pacTaHHeM MeMOpaHHOM NPOHMIIAEMOCTH UTA KaTHOHHBLIX Kpacu-
tenedd. Kombunuposannas oxpacka anaekcHH V-FITC u 7-AAD no3Bonser
MIOCHTU(HLIMPOBATEL HEATIONITO3HbIE — XKHMBbIE KITETKH (TIPH COYETAHHH aHHEK-
cuH V-neratBHble/7-AAD-HeraTuBHbIe), paHHWE MPOATIONTOTHYECKHE H3-
MEHEHHUsi (MPU COYETaHWM aHHeKCHH V-no3utuBHbie/7-AAD-HeraTuBHbIe),
NO3AHME BAPHaHTHl KiIeTOYHOH rubenM (NpU COYETAHMM aHHEKCHUH V-
r03uTHBHbIE /7-AAD-NO3HTHBHBIE KIIETKH) W MepTBbie KIeTKH (aHHEKCHH V-
HeraTHBHbIE /7-AAD-NO3NTHBHbIE KIETKH).

Boipenenne numdounTor m3 uenbHOH nepudeprdeckoil KpoBH NpoBo-
OAT 0 cTaHaapTHoit Metoanke (MY 1.2.2635—10 «Mennko-6nonorudeckas
oueHKa 6e30MmacHOCTH HaHoMaTtepuasiosy, MyHKT 4.7.1). Knetounyio cycnen-
3MI0 JBaXIbl OTMBIBAIOT XONOAHEIM, 3a6ydepennsiM 0,01 M docdatamu
0,15M pacrBopom xnopuna Hatpus, pH 7,2—7,4 mytem ueH‘rpud)ymponaHHn
npu 300g 5 MUK ¥ TOTOBAT NMpoGy C KOHUeHTpauwMei ietok 1x 106cmM™ B
aHHeKcHOBOM Oydepe (Annexin V Binding Buffer, xat.Ne 731728, npous-
soncTBa «Beckman Coultery, CLLIA, unu apyro# ¢ aHanOTHIHLIMA NapaMeT-
pamu). OkpawnBanue THMGOUMTOB TIPOM3BOAAT KOHBIOFMPOBaHHBIM C (ITyo-
poxpomoM (FITC) annexcuom V (AnV-FITC) u BuTansHbIM KpacuTenem 7-
AAD (Annexin V-FITC/7-AAD Kit, xar. Ne IM3614, npouseonctsa «IM-
MUNOTECH», ®panuns, wix aHanormiHele). B npo6GUpKy s MPOTOYHOTO
unToMeTpa BHocaT: 100 MM® npoGsl, 10 MM® aRHekcnHa V i 20 MM® 7-AAD,
TiepeMeLINBalOT Ha BOpTeKce | ¢ ¥ HHKyGupyloT 15 MWH B TEMHOTE Ha JTbIy.
Mocne nHKyGaunn B po6upky noGasnsioT 400 MM aHHEKCHHOBOTO Gydepa.
AHanu3 OKpaleHHBIX KJIETOK OCYIIECTBIAIOT Ha MPOTOYHOM LMTOQIIyopH-
metpe mo nporpamMMe Cytomics CXP Software. Jletexkumio dummyopecueHmmn
BGLIMONHSIOT TIPH CHERYIOINMX WInHax BOMH: Al = 525 uM, A4 = 675 um. Ilo-
MyJAUMIO TMMQOTUMTOR BBIAEIAIOT IPYU OMOINM redTHPOBaHMA IO TapameT-
pam manoyrnoeoro (FS) u Goxosoro (SS) ceetopaccesuns (puc. 8). Pesyns-
TaThl TPEACTARNAIOT B BHE NMPOLEHTHOrO COOTHOIIEHHMS >KMBBIX KIIETOK M
TMMGOLINTOB, HAXOMAMIMXCH HAa pa3HBIX CTapmsax anonros3a, Ha 10 000 mpo-
CYUTAHHBIX 0OBEKTOB B KaxknoM obpasue (puc. 9).
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Puc. 8. Tpumep BRUICAEHHE reiTa TUMGOLMTOB (IIANC) Ha ABYX KaHATax
ceeropaccesind: FS Lin u S8 Lin. Ock opauuar — pasmep kietok, oTH. ex,
ock abCcumucc — rpaHy IApHOCTS, OTH.€11.
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Puc. 9. IMprmep AByXNapaMeTPUIECKOH MMCTOrPaMMbl PacTipeAcIeH!s THMGOLHUTOB
0 CTENCHHM anomro3a: kBaapanT K3 —~ xwuBbie KneTky (anHekcHH V-/7-AAD-),
kBagpanT K4 — paBHHe [PoanonToTHYECKHE U3MEHEHNS (aRHeKCHH V+/T-AAD-),
ksagpant K2 — no3anss cTanus anonro3a (aHHekcus V+ /7- AAD+) n xsanpant K1 ~
MepTBEIE KNeTkH (anHekcHR V-/7-AAD+). JlerekTupyercs Ha KaHaiax
¢uryopecuerumn FL1 (ock aGeumcce) u FL4 (ock opaunar)
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5.3.4. Oyenxa zemamonozuneckux nokazamenei

I'emaTonoruyeckye nokasaTeny, onpeaensieMsie B OEALHOH KPOBA HM-
MYHH3MPOBaHHEIX H He MMMYHH3HDOBAHHBIX XHBOTHBIX, BIJIIOYAIOT: ONpe-
nenenue o6uero reMorno6MHa, TOKa3aTeNd TeMaTOKPHTa, COAEPXaHHA
3PHTPOLVTOB, CPEIHErO CONEPXKaHNUA IeMOTNIOOHHA B IPHTPOLIMTE, CPEIHETO
06bEMa IPUTPOIMTA, CPEAHEH KOHLEHTPALMH reMorno0HHa B 3PHTPOLMTE,
conepxanns NeiKkounTos, HeiTpod o, 303uHOGHNOB, 6azodunos, muMdo-
LUWUTOB, MOHOLMTOB, COLEPXaHMA TPOMOOLWTOB, cpeaHero o6néma TpoMGo-
LMTa, OTHOCHTENBHOrO 06BhEMa TPOMOOLIMTA B HETFHOM KPOBH.

Ipu onpenenenuyn reMaTolioOrMYEcKUX TNOKa3aTeNeil HCHONMB3YIOT CTaH-
NapTHLIE METONHKH, NIPUMEHAEMBIE NPH KIHHAYECKOM aHanuse kposu . [Ipu
aHaM3e BO3MOXKHO WCNONb30BAHME ABTOMATHYECKUX IeMaTOJIOrHIecKHX
anHanusatopos, Hanpumep «Coulter AC TTM 5 diff OV», mpoussoxactsa
«Beckman Coultery, CILIA, win apyrodi ¢ aHaNOrMYHLIMH MapameTpamy. B
3TOM CJIy4ae MOAroTOBKY ¥ 06paboTKy GHONOrHYECKOTO MaTepHaa Ijis aHa-
NM3a TIPOBOAAT B COOTBETCTBHHM C MHCTPYKIMEH K nMpuMeHseMoMy obopymo-
BaHHMIO.

5.3.5. Memoodu! onpedenerus npooyKkyuu YUMOKUHO8 J KPblC

Ilpu onpeneneHHy UMTOKHH-NPOXyUMpYIOUIECH COCOOHOCT WMMYHO-
KOMITETEHTHBIX KJETOK Yy MMMYHH3UDOBAHHBIX M HE HMMMYHH3MPOBAHHBLIX
KpPBIC PEKOMEHIYETCS HCHOMb30BATH METOJ ONEHKH IKCIIPECCHH T€HOB LIUTO-
KHHOB C MOMOLILIO NOJMMEPA3HON LETTHOM peakiH ¢ 0GpaTHON TpaHCKpHI-
uuei corntacHo MP 1.2.2566—09 «OueHka 6e30macHOCTH HaHOMaTepHAJIOB
in vitro ¥ B MOIENBHBIX CHCTEMax in vivoy, mi. 7.1—7.3; 7.8—7.11. Cy6-
CTPAaTOM U1 aHAIM3a ABIAIOTCA KJIETKH Cesle3eHKH (CIUICHOLMTHI) Win Nei-
KOLMTHI nepudepuyeckoil KpOBH, BbIIENEHHBIE 110 CTaHAAPTHHIM METOAMKAM
(MY 1.2.2635—10 «Menuko-GHonoruyeckas oleHka Ge30MacHOCTH HaHO-
Marepuanos»; MP 1.2.2566—09 «Ouerka 6e30nMacCHOCTH HAHOMATEPHAJIOB in
Vitro ¥ B MOIENbHBIX CUCTEMAX in VIVo).

B kadecTse GoJice NpoCcTOi M NEIICBOH abTEePHAaTHBBI JAHHOTO MeTOoNa
PEKOMEHIYETCH HCMONB30BaTh VMMYHO(QEPMEHTHOE oOmNpelerieHle YpOBHei
LUTOKHHOB B CHIBOPOTKE KPOBH. Y CEHCHOMIM3HWPOBAHHBEIX ¥ HECEHCHGHIN-
3UPOBAHHBIX KHBOTHBIX NP 3TOM PEKOMEHIYETCS NPOBOLHTH OTIpENeNeHNe
uvroknnaoB TNFa, IL-2, IL-4, IL-5, [L-6, IL-8, IL-10 u HEeKOTOpBIX APYTHX B
3aBHCHMOCTH OT 3alad MCCNICHOBAHMA M OXXHIAEMOTO XapakTepa HeHCTBUsA

* «J1aBopaTOpHBIC METOIH HCC/ICNOBAHNA B IUTHHMKEY: CripaBousuk /TIon peakumel Menb-
mukosa B.B. M.: Memnupna, 1987,
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TECTHpYEeMOro HaHoMaTepHana. B kayecTBe npuMepa HHXe NpUBEEHa METO-
JIMKa AIMMYHoJepMeHTHOTO onpeaenerus kpslcuubix IL-6, IL-10 1 TNFo.

Onpenenenue IL-6, IL-10 1 TNFa B cbIBOPOTKE KPOBM KPbIC TIPOBOAAT
MeTonoM HMMyHodepmenTHoro anamusa (MPA) ¢ ucnonms3oBaHHEM KOM-
Mepueckux HaGopos («Bioscience», mpomssoactsa «Bender MedSystems
GmbH», ABcTpus, win apyro# ¢ aHanorMYHBIMU NapaMerpamu). IIpuHIMn
MeTona (BYXBaneHTHEI TBepaoda3Hbili GHOTHH-CTPENTaBUANHOBBIA MMMY-
HodepMEHTBIN TECT) 3aKTOYalcA B NOCHEAOBATEILHOM HaHECEHHWH Ha TUIaH-
HIET ¢ MMMOGIIH30BaHHBIMH MOHOIJIOHANBHBIMH aHTHTENAMHM K Oonpegense-
MoMy uuToKMHy 1) 06pasuoB u ctanaaptos (IL-6, IL-10, TNFa) u 2) koHbl0-
rata aHTHTeJT TpoTHB KphICHHLIX (IL-6, IL-10 wm TNFa) ¢ 6uotnrom. ITocne
2-4acoBoii HHKyGatmH 1 oTMbIBKH OydepoM, conepxanpim PCB ¢ 1 % Taun 20,
cdopMupoBaBIliecA Ha NOBEPXHOCTH TNOJHCTUPONa TPOHHBIC HMMYHHbBIC
KoMIuiekchl aHTHTENO( 1 )-UMTOKHH-aHTUTEN0(2)-OHOTHH BBIABJIAIOT BHECEHH-
€M KOHBIOTaTa CTPENTaBUANHA ¢ NepokcHaa3oi xpeHa (Streptavidin-HRP) na
1 yac. Bce nepeunciienHbie MHKYOaUMH IPOBOAAT NPM KOMHATHOM TeMrepa-
Type (18—25 °C). 3areM NOBTOPSIOT NPOLETYPY OTMBIBKH C HCTIONE30BaHH-
em Oydepa, conepkamero ®CB ¢ 1 % Tsun 20, u BHOCAT pacTBOp cybcTpaTa
(0,04 %-s nepexucs Bomopoma + 0,04 % TeTpaMeTHnGeHsumuH). L{BeTHYI0
peakIHIO OCTaHABNMBAIOT ¢ Ucnonib3oBaHNeM 1M docdoproit kucnoTel, on-
THYECKYIO TUIOTHOCTH M3MEPANH NPH ABYX MIHHAX BOJH: OCHOBHOH (450 HM)
H onopHo#t (620 HM) Ha aBTOMaTHYECKOM IUTAHIIETHOM doTomeTpe. KoHLEH-
TPaLHIO OUTOKMHOB B CHIBOPOTKE KPOBH OTIPEAEIAIOT MO CTaHAApTHON KpH-
BOH C HCIIONB30BaHHEM METOa MUHEHHOM WHTepnonsuyM (BO3MOXHO HC-
AOfIB30BaHME MPOrpaMMHOTO obectieueHns GOTOMETpA B PEXIAME KKYCOTHOM
aTNpPOKCHMALUNY).

5.4. Moodeno oyenxu ynuxuuu ummynumema y motuiei,
UMMYHUSUPOBAHHBIX KOPRYCKYAAPHBIM (K1EMOUHDIM) AHMUEHOM

5.4.1. Hpunyun memooa

MeTon OLEHKH ryMOpabHOrO 3BeHa UMMYHHTETa Y Mbliel, HMMyHH-
3MPOBAHHBIX KOPITYCKY/IAPHbIM aHTHFE¢HOM, OCHOBaH Ha 06pa3oBaHHH BOKPYT
KIEeTOK, NPOAYUMPYIOIINX aHTHTENA C BBICOKOW IEMOJIMTHIECKOH aKTHBHO-
cteio (IgM-anTHTena), cdepuyeckoil 30HEI AM3KCA NOCTE N0GABNEHHA aHTH-
reHa M koMIuieMeHTa. OueHka rokasaresell KI€TOYHOro MMMYHHTETa NpH
3TOM NMPOHIBOLMTCS aHANOTHYHO TECTaM Ha Kpbicax (paszen 5.3).

5.4.2. Sxcnepumenmansras mooens

Mbiwam BBOIAT BHYTpuGpIOWMHHO (B/G) WM BHYTpHBEHHO (B/B) Cyc-
MEH3MIO TPWKIB! OTMEITBIX B CTEPWILHOM aNmUpOTEHHOM (U3MOJNIOrHIECKOM
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pacTBope spurpoumtsl GapaHa (3B) B cyGonTHMansHOM MH03€, paBHOM
5x 10" Ob/mpims. Beenenne HaHOMATEPHANIOB XHBOTHHIM TPOBOIMTCS OfI-
HOKpAaTHO WJIM MHOTOKPAaTHO B JBYX Pa3HbIX H03aX (TIPHHIIMI YCTaHOBJICHHS
KOTOPLIX TMpHBEAEH B M. 5.1.5 HacTOAMMX METOOMYECKHX pPEeKOMEHIALHiA)
TIPH pa3fMdHBIX MyTAX Bo3AeHcTBHA (cormacHo MY 1.2.2520—09 «Toxcuxo-
JIOTO-TMTHeHWYECKas OLleHKa Ge30TacHOCTH HAHOMATEpHAlOB»), NMPH 3TOM
MyTH BBEACHHA aHTUTEHa U HAHOMATCPHAIOB NOJDKHBI OTIHYaThca. Ha S-e
CYTKHM TOCJIE AMMYHH3AaLMH NpY BHYTPHOPIOIMHHOM BBeeHHH (WK Ha 4-€
CYTKH TOC/ie BHYTPHBEHHOH MMMYHH3aLMH) ONpPENENOT THUCNO aHTHTENO-
6pasyromnx kinerok AOK B cenesénke. Jinzaitn skcnepuMeHTa BKIMOYaeT 6
TPYNN )XHBOTHBIX YHCNIEHHOCTEIO He MeHee 6 (mpeanoututensHo 10) ocobei:
3 rpynmsi ¢ BBenenneM OB Ha GoHe HyNeBoOM, HU3KOH K BEICOKOHM JO3HI Ha-
HOMaTepHaNna W TPH aHAJIOTHYHBIEe rpynnkl 6e3 BBenenusa OB, 4To no3sonser
BBIABHTh BO3MOXHOE CIIOHTaHHOE GNAIIKo0OpazoBaHHEe y HEMMMYHH3WPO-
BAaHHEBIX XXHBOTHBIX, 00yCITORIEHHOE HecTeldrueckuM dddekToM HaHOMa-
teprana. O6HapykeHHe TIOJIMKJIOHANBEHON aKTHBaLUHMH JNMMGOIWTOB Y HEHM~-
MYHH3UPOBAHHBIX JKMBOTHBIX GyIeT CBHAETENBCTBOBATH O PHCKE pPasBHTHS
ayTOMMMYHHOTO COCTOSIHUS Mo AeHCTBHEM HaHOMaTepHana.

5.4.3. Mamepuanet u memoQut

QOb6opyoosariue u mamepuanol:
BoasHas GaHs (TepMOCTaT) Ha TEMNEPATYpy
37—50°C
Lentpudyra naGopatopuas RacToLHas C
OXJIaXIEHHEM
Yaurky [TeTpy cTelITHHBIE WIH IIACTHKOBbIE
OIHOPA30BOT0 MPUMEHEHHS
TTpoGupky creknanubie co uudom Ne 14 n npobkoit I'OCT 25336—82
Peaxmugel:
Arapo3a (nmpoussoactsa «Sigmay, CLLIA, wmi
IpyTas ¢ aHATIOTHYHBIMH NapaMeTpaMi)
Pacteop X3HKca 6e3 ¢eHonoBOro kpacHoro
(npoussonctsa «Sigmay, CLLIA, wnu npyroii ¢
aHAJIOTHYHEIMA TTapaMeTpaMu)
CrepunbHbiit Gu3vonorudeckuit pacTBop s
uabekumii mo 'd CCCP, X, 426
Dputpouuts Gapana (3B) (HomyualoT U3 ceexeco-
GpaHHoit mepudeprIeckoit BEeHO3HOH KPOBH MyTEM
ynaneHus GuOpHHAa OCTOPOXKHEIM BCTPAXUBAHHEM
ApU KOMHaTHOI#f TeMneparype 10—15 muH co
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CTEWIAHHBIMY apHukamy (6ycamu) quaMeTpoM
3—5 MM ¢ nocnemyromei TpEXKPaTHOW OTMBIBKOMH
(bM3HONOrUYEeCKUM paCTBOPOM B HACTOJLHOM
HeHTpHdyre ¢ OXJIaXKICHUEM (5 MUH,
1 500 06./MuH); TpUMeHEHHE aHTUKOATYJITHTOB NPH
B3ATHH 00pa3na KPOBH HE PEKOMEHIYETCA)
KomnnemenT Mopcko#i CBHHKY (Cyxoif THodHIH30-
BaHHBI} Npenapar, npouseoacTBa «Sigmay», CLLIA,
HITH IpYTOif ¢ aHAJTOTHYHBIMH TIapaMeTpaMH;
B Ka4€CTBEC 3aMCHUTCJIA BO3MOXKHO HCITONbL30BAHUC
LEMBHOM CHIBOPOTKM KPOBH MHTAKTHBIX MOPCKHX
CBUHOK)

ITpuzomosnenue azaposroii cmecu.

PacnnaBnengyio B qHCTRIIINPOBaHHO# Boze 2 %-t0 arapo3sy Ko6aBnsioT
K paBHOMY 06BeMy Harpetoro no 45—48 °C ogHOKpaTHOTO M IBYKPaTHOTO
(10-xpaTHBIN KOHUEHTPAT, pa3BeAEHABIH B 5 pa3 QUCTHIUTHPOBAHHON BOLOW)
pacTBopa X3HKca B cOOTHOWeHusx — 1 : 1 : 1.

ITposederue ananuza

B arapo3nylo cmech BHocAT cycrnieHsmio 3b (koHueHTpaimsa (6—
8) x 10° cm™) u3 pacuéra 70—80 MuH kneTok Ha 1 cM® araposHoii cmech. TTo
2,75 cM’ TONyueHHOM CMeCH pa3NMBalOT MO TPOGHPKaM, NPEABAPHTENLHO
NoMeHIEHHBIM B BOAsHYIO OaHio ¢ TeMnepaTtypoi 46—48 °C. lanee B npo-
6upiu, conepxamme araposy ¢ 3B, sHocaT 0,05—0,2 cM® cycrniersum crue-
HOUMTOB (TIONyYaloT, Kak ykasano B MY 1.2.2635—10 «Menuko-6uonoru-
yeckas OlcHKa 6€30MacHOCTH HaHoMaTepHanor», m. 4.7.1) (koHueHTpauuo
KJIETOK OMpeNenssioT B TpedBapHTENbHbIX onbiTax). ConepxuMoe mpoGupox
BCTPAXMBAIOT M BLIAMBAIOT Ha yamky [lerpu nuamerpom 100 Mm. Octopox-
HbIM MTOKauHBaHHEM M BpallleHHeM CMECh PaBHOMEPHO paclpefesaioT 1o aHy
qawky. ITocne 3acTeiBaHus arapo3bl Hamkd MOMELIAIOT B TEPMOCTAT NpH
37°C na 1 4ac, Tociie 9ero Ha MOBEPXHOCTH arapo3bl BRUTMBAIOT MO 3 cM’
pacTBOpa CyXoro KOMITIeMEHTa MOPCKO# CBHHKH (pa3BeneHue B (pusnonory-
geckoM pactBope 1 : 5) ¥ BHOBb HHKyGUpyioT B TepMmoctate nipu 37 °C B Te-
qenne 45 mun. [Nocrie WHKyGau# KOMIUIEMEHT CHIMB2IOT W MPOBOIAT MOI-
cuét obpa3zomaBiumxcs Gsimek (308 remoymsa). Ilpu oTHOCHTENBbHO HEGOJL-
moM uKcie Gnauex (npumepHo Ao 120 Ha YalKy) HX MOACYMTHIBAIOT TOTHO-
cteio. Eciti e Gnawek Obi10 Gonblue, TO X MOACYET NPOH3BOLAT CNEAyIO-
muM obpasom. B ymcre mnoTHOM uépHolt GyMaru BhIPE3alOT OTBEPCTHE B
dopme kBanpara co cropoHoi 1 ¢ (T. e. womansio 1 cm?). Tlomkianssas
JIUCT C BBIPE3AHHLIM KBaZpaTOM MOA JOHBIIKO YallKH, MPOCYHTHIBAIOT Bbl-
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6opouHoe umcno 6ramiex 8 10 Takux KBagpaTax B pasHbIX Y4acTKaX JalIKu C
TIOCNICAYIOUMM TIEPEPacI&€TOM Ha BCIO NOBEPXHOCTH arapossl B yamke (Ko-
addummeHT NIepepacuéra VI vamek anamerpom 100 MM paBeH 6,88). 3uas
006BEM KJICTOYHOM CYCIIEH3HMH, HAHOCHMBIH Ha JammKy, H ooumuit 06bEM cerne-
3EHOYHOM CYCTEH3WH, BRIYHCILIOT KoymiecTBo Oysmex (AOK) Ha Bcio cene-
3EHKY.

Ovyenka pesyaemamos. TlIpu craTHcTHYecKo# 06paGoTKe MOMYUEHHBIX
JaHHBEIX ONpEle/sln CPEeAHIO reomeTpudeckyio aucna AOK u cranmapr-
Hyro ommbky. CpaBumBaoT 9ucno AOK y KMBOTHBIX COOTBETCTBYOMIHX
TPynn, MOJMyMaBMIMX M HE TOJyYaBIIMX HaHOMaTepHanbl. IIpy cpaBHeHMM
pe3y/IbTaTOB NPHMEHAIOT HENapaMeTpHiecKHe KpHTepHH MaHHa-YHTHH WM
Komvoroposa-CmupHopa. [loctoseproe paszmmaue (P <0,05) cugerenscr-
BYeT O BIUAHMM HaHOMaTepHana Ha (yHKUHOHAIBHYIO aKTHBHOCTH B-rmim-
¢ouutos,

VL HOpﬁﬂOK OLleHKH Bo3aeiicTBASA HCKYCCTBEHHBIX HAHOYACTHI H
HaHOMATEpPHAJIOB HA (lpymcnmo HMMYHHTETA
Y He HMMYHH3IHPDOBAHHBIX )KHBOTHBIX B TECTax ex vivo

TecTupoBaHHe BO3EHCTBHA HAHOMaTepHAJIOB Ha HMMYHHYIO QyHKIO
y HECEHCHOIITH3HPOBAHHBIX J1a0OPATOPHBIX XKMBOTHBIX (JIMHEHHBIX W HeNu-
HEWHBIX MBbILeH) NpoBOaMTCA B IBe cTanui. Ha mepBoii ctagyu KHBOTHBIM,
TIOJTyYaIOLMM CTaHJApTHEIH COATAHCHPOBAHHEIH PalluOH, BBOIATCA HAHOMa-
TepHaNsl NPH pa3sTMYHOM IMyTH HX NOCTYIUIeHHA (BHYTPHDKEYIOYHO, WHIa-
TALHOHHO, TIAPEHTEPANTEHO) OHOKPATHO HIH B YCJIOBHAX MOAOCTPOTO TOKCH-
KOJIOTMMECKOTO TECTUPOBAHMA (IMATENHHOCTBIO K0 60 CYyTOK) B COOTBETCT-
BuK ¢ MY 1.2.2520—09 «Tokcuxonoro-ruruenudeckas oneHka 6eonacHo-
CTH HaHOMAaTepHaioBy». I10 OKOHIaHHU BBEICHWS Y JKHBOTHBIX IIPOM3BOIUICH
oT6op GMoNorHIecKx MpoG OPraHoB M TKaHElt IMMYHHON CHCTEMEI (KPOBE,
aNbBEOJIAPHEIE WM NIepUTOHEaNbHbIe ICHKOLMTH, CENE3CHKa).

Ha Bropoii craauu HOJMyYeHHBIE OT KHBOTHEIX HMMYHOKOMIIETEHTHBIE
KJIETKH TOJIBEPTAIOTCA B CTPOTO KOHTPOMMPYEMBIX YCIOBHAX in Vitro dpyHk-
IHOHAILHOMY TECTHPOBaHMIO. [IpH 3TOM McmosB3yeTca Habop METOAHK, pa-
Hee YTBEPXKIEHHBIX Wi OLEHKH 6e30MacHOCTH HAHOMaTepUalioB B KIIETOU-
HBIX KymbTypax (MY 1.2.2635—10 «Mennko-61onorudeckas ouenka 6eso-
TMaCHOCTH HaHOMaTepHayiosy», . 4.9—4.11). B psane ciydaes npu nposese-
HUH (QYHKIUHOHANBHEIX TECTOB NONOJHATEIEHO PEKOMEHAYETCS MOJBEPraTh
KJIETKA BO3AEHCTBHIO TE€X € HAHOMATepUAIOB, YTO ¥ NPHUMEHABIIMECH NPH
BBEJICHNM YXHBOTHEIM, 9TO ABJAETCA MOKA3aTENEM (CEHCHOMIM3alMM» Opra-
HHM3Ma HaHoMaTepraioM. B kadecTBe KOHTPONLHBIX 00pa3LIOB IPH 3TOM BEI-
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CTYMNAIOT 00pa3silbi #HMMYHOKOMIIETEHTHBIX KJIETOK OT MHTAKTHBIX XXHBOTHBIX,
NOJIy4aBLIHX TOJIbKO HOCHTEIM HaHOMaTepUanoBs («Iutaleboy).

B uenom takoiéf MeToAMYECKHH MOAXOX MOXET ObITh 0XapakTepH3oBaH
TEPMUHOM (TECTUPOBAHHE €X VIVOy.

6.1. IKcnepumenmanoHaa mMooens

Jns ouexku 6€30MaCHOCTH HAHOMATEPHANIOB Ha MMMYHHYIO CHUCTEMY
HCMOJB3YIOT JIWHENHBIX Mbllleil (MuHuu BALB/c, CBA, C57B1/6) w/wnu He-
JIMHEHHBIX MblILIEH caMOK, ¢ McxoaHo#i Mmaccoit tena (18 +2)r, BozpacTtoM
6—38 Henenb.

Ha npoTskeHHH BCEro mepHolia COAECPKAHUA B BUBapHH, BKJIOYas Ie-
PHOA TECTHPOBAHUS HAHOMATEPHAIOB, )KUBOTHHIE MOMYYAIOT rOTOBbIN cOa-
JIAHCUPOBaHHbI CyXOi rpaHyJIMPOBaHHbI KOPM NpPOU3BOACTBA ceprud M-
poBaHHbIX npomn3Boauteneii (Hanpumep, OO0 «JlaGopaTtopkopm», r. Mock-
Ba, Poccust mnn aHanoru4Heiii) ¥ NUTHEBYIO BORY B PEXHME CBOGOAHOrO He-
OrpaHHYEHHOr0 AOCTYTA.

@®opMUPYOT IPYINbl HHUBOTHBIX YHUCJICHHOCTHIO HE MeHee S (npeanou-
THTENbHO 10) ocobeit. ONbITHBIM rpynnaM XUBOTHBIX BBOAAT MCCICAYEMbIE
HaHOYACTHUBI HIM HAaHOMAaTepuanbl OIHHM M3 BO3MOXHBIX Crnocoos, cooT-
BETCTBYIOLMX NYTAM MOCTYNJIEHUS HAHOMATEpHAana B OPraHU3M B YCINOBHUAX
€ro peaibHOr0 HCTONb30BaHUA (MHTAIALMOHHBIM, BHYTPHKEIYNOYHbIM, Ma-
PEHTEPANbHbIM WIIN APYriM), OAHOKPAaTHO WM B TEUEHHE JUIMTEJILHOTO Me-
pHoIa BpeMeHU, He MeHee, YeM B BYX [03aX, pa3sMUYalolUXCA HE MEHee,
4yeMm B 10 pa3 (npu BeiGope n03bl 06paboTkH ClienyeT yUUTHIBATh BO3MOXKHBIE
CUEHApHH IKCHOHNPOBAHKA HAHOMATEPHAIOM B YCIIOBHAX €ro NPUMEHEHNS, a
TalKe cBeneHud 06 ocTpoii TokcHuHocTH HaHoMaTepuana (LDsg), ecnu Tako-
Bbie uMetoTcs). [loMUMO 3TOTO BBIAENSIOT OAHY IPYNIY HHTAKTHBIX KUBOT-
HBIX (KOHTpOJib) M, B Cllyyae HEOOXOAMMOCTH, ONHY rpynmy, Noly4aBlUyiO
nnauebo (HocuTeNb TECTUPYEMOro HaHoMaTepnana). BoiaesneHue nocnenuei
rpynnsl 06GA3aTeAbHO NPU WCNOJL3OBAHUYE HOCHTENA, MMEIOLero cobcTaeH-
RYIO TOKCHKONOTHUECKYIO XapakTepncTuky. IIpn dopMHpoOBaHUM Tpyn xu-
BOTHBIX W COCTaB/IEHMH NNaHa (Au3aiiHa) TECTHPOBAHMUA MCIOJB3YIOT MPUH-
UMb, U3NMOKEHHble B MY 1.2.2520—09 «ToKCHKONOro-rurueHHu4YecKas
oLeHka 6e30MacHOCTH HaHOMAaTepHaoB» (NYHKT 6.4.7) u MY 1.2.2869—11
«ITopsanok oueHKH TOKCUYECKOro AeHCTBHS HaHOMaTepHalioB Ha naGoparop-
HbIX XKUBOTHBIX» (YHKTH! 4.3—4.6).

1A W3yueHus NoAoCTPOH UMMYHOTOKCHYHOCTH JKMBOTHBIX BBOAAT Ha-
HOMAaTEepHaJIbl EXKEAHEBHO Ha npoTmkeHHH 21 nHa. HccnenoBaHusa npoBoasaT
Ha l-e, 30-¢ u 60-e CyTKH mocJie OKOHYaHKs BBEIEHUS HAHOMATEPHAJIOB.
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Jns BblpakeHHS HO3bI HAHOMaTepHasla WCTONB3YIOT CAMHHILI MacChl
HaHoMaTepuana (Mr). J[OMONHMTENBHO XapaKTepH3OBAMM TaKWe MapameTphl
Pa3sMepHOCTH, KaKk OTHOLIEHHE KOJMYECTBA YacTHI[ K Macce HaHOMaTepuana
(10" Mr™") ¥ OTHOWIEHHE MIOMIANM TOBEPXHOCTH YACTHI[ K Macce HaHOMAaTe-
puana (cM’/mr).

Huzanayuonnoe 3KCnoHUposanue JHCugomHvix NIPOBOIAT a3pO30JIEM Ha-
HOMaTepHana B 3aTpaBoyHOi kaMepe. [IponomkuTensHOCTH ceaHca o6pabor-
KM cocTaBiieT He MeHee 15 MuH. 3aTpaBouHas kaMmepa uMmeer 06B6eM He Me-
Hee 150 1M° 1 IO/DKHA O3BOJATE OHOBPEMEHHYIO 06paGoTKy 10 60 MbIIei,
TIOMEIAEMBIX B CIICLMAIbHBIE KOP3UHKHM. A3PO30JIb IeHEPHpPYIOT N3 BOTHOM
AWCTIEPCHA HAHOMAaTEPHANIOB KanuOpOBaHHBIM CTEK/ISHHBIM DAcCIBUIATEINEM,
NPeACTaBIAIOMUM KOHCTPYKTHBHO TpyOKy Bentypu ¢ o6bemoM pacmbuisie-
MOt KuAKOCTH 10 7 cM’. CHcTeMa cHabxaerca HEPA-punsTpaMu Ha BXoHe
BO3IYLITHOTO TIOTOKA JUTA yAAJIEHHs BO3MOXHBIX HAHOpa3MEepHBIX MpuUMeceit K
aTMocepHOMY BO3XyXy, CIIOCOOHEIX TOBIMATH Ha pe3yNbTaThl TECTUPOBa-
Hus. Ha Beixozge Bo3nyx mpomyckatot depes HEPA-$mmstp ¢ nocirenyromeit
TepMooGpaboTkoii npn Temnepatype 840 °C. Kamepa momkna MMeTh BO3-
MOXKHOCTh PETyJIMPOBaHMs BPEMEHH MHTAIALHMHA a3p030J1s, BpDEMEHH paciiaga
obnaka. Bo3MOXXHO mpHMeHeHHe KaMepsl, yrpaBiaieMoii ¢ nomougsio [I19BM,
UCTIONB3YIOMIeH CIIeLMANK3NPOBaHHOE POrPaMMHOE 0OeCTIeYeHHE.

Buympuoicenyoounoe egedenue HaHOMamMepuaiog JCUGOMHBIM OCyIie-
CTRIAIOT Yepe3 30HM HATOWAK &XeIHeBHO B o3¢ 0,2 cM’ BOIHOM THCTIEpCHH
HaHOYaCTHL COOTBETCTBYIoWeEM KonueHTpauuu (ot 0,01 mo 1,0 % no macce),
oGpaboTanHo# yibTpasBykoM (uactora 44 kI'Ll, MOIOHOCTE M BpeMa oOpa-
GOTKHM YCTaHABINBAOTCS IMIUPHIECKH).

ITapenmepanvroe 66edeHue HAHOMAMEPUANOB JCUBOMHBLIM OCYIIECTB-
JIIOT TIOZIKOXXHO, BHYTPUBEHHO WITH BHYTPUOPIOIIMHHO C HCMOJBE30BAHHEM
WIMPALA ©XeTHEBHO B 103¢ 0,2 M’ Ha MEIIDS.

ITonyuenue 6uonozuiecko2o mamepuana Onst UCCAEO0BAHUA.

OTOHPpalOT KPOBb € TEMapHHOM U 6e3 Hero (IS NosrydeHns POpMEHHBIX
3IEMEHTOB H CHIBOPOTKH, COOTBETCTBEHHO), IEPHTOHENbHBIE Makpodaru HiTH
HeHTpodrsl (Y KHBOTHBIX, NOTYYaBUIMX HaHOMATepHalibl HHIUISIHOHHO —
anbBeoNIApHBIe Makpodarn) u cenesenky. OT6op npo6 GuosorHyeckoro Ma-
Tepuasia NPOBOAAT B COOTBETCTBHM ¢ MY 1.2.2745—10 «Ilopagok otGopa
npo6 AnsA XapakTepHCTHKM NEHCTBUA HAHOMATEPHAJIOB Ha JIabOpaTOPHBIX
MBOTHBIX» WIA B COOTBETCTBHH C METOOUKAMH, IPUBEIEHHBIMH HIKE.

JUis momydeHHd NEPBHYHBIX KyNbTyp HMMYHOKOMIIETEHTHBIX KIIETOK
MCTIOJIB3YIOT CTaHJApTHbie METOJIHKH, PEKOMEHIOBAHHbLIE UIA KOHKPETHOTO
Buga kretok (MY 1.2.2635—10 «Menuko-6nomornueckas oleHka Gesomac-
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HOCTH HaHoMmarepHanos», m. 4.7.1). s yRudwvkauuu ycnosuii o6paboTku
nepBUYHbIE KyNbLTYPhl HMMYHOKOMITETEHTHBIX KJIETOK Ha NMPOTAKEHHH BCEX
3KCNIEPUMEHTOB KyJBTHBHPYIOT B CTaHAAPTHBIX ycnosusax: npu 37°C, 5%
CO; 1 95 % BIaXHOCTH, B CTAHAAPTHBIX MUTATENILHLIX CpedaX, KOTOpLIe pe-
KOMEHIOBaHBI U1l KOHKpeTHOro Buaa kierok (MY 1.2.2635—10 «Meauko-
6Hosorudeckas OmEHKAa Oe30MacHOCTH HaHoMartepuanos», . 4.6). Ilocne
TIPHIOTOBJIEHHS B COOTBETCTBUM C PELENTYPO#, CPeabi 1 PpacTBOPHI CTEPIITH-
3yIOT NPOTyCKanneM yepe3 GuibTpel ¢ AuaMeTpoM nop 0,22 MkM.

HernocpencTeenHo tiepen TeCTHPOBAHHEM MMMYHOKOMITETEHTHEIE KNeET-
KH CTaHIapTH3NPYIOT 10 KOHIUEHTpAlMH (PeKOMEHIOBAHHOM JIIS KOHKPETHO-
ro METOAa ¥ BUIa KJIETOK) C TOMOMIBIO NOJCYETa KIETOK B IPHUCYTCTBHAH pac-
TBOpa TPHIIAHOBOTO CHHEr0 B Kamepe ['opsesa WiH ¢ HCTIOJIL30BaHHEM aBTO-
MaTHdeckoro cuertdmka (Hanpumep, Counter «Countess™», TpousBoncTsa
«Invitrogen» 1nn Apyroif ¢ aHanorMYHEIMA MapaMeTpamu). Pas6poc no koH-
LIEHTpALMH KJIETOK B CPABHHBAEMBIX IPYNNaxX XHBOTHBIX He MOJHKEH MpeBbi-
mats + 10 %.

Memoduxa ombopa obpazya nepumoneansHbix Helmpogpuios Moluiu

Jns pexpyTH3auny HeiiTpodriioB B OPIOIIHYIO NOJNOCTH MBIIIaM BBOAAT
2 cM” MSACO-TIENTOHHOTO OYJIbOHA W 4epe3 2 U NMOABEPraioT 3BTaHA3MK MyTeM
WHTAIAUKH YITIEKUCTBIM TasoM. Mbnueii ¢uxchpyioT GpiolikoM BBEpX Ha
TIpEnapoBaJibHOM CTONTHKE, 0Opa0aTHIBAIOT MECTO HaMeuaeMoro paspesa
70 %-M 3THIOBBIM CTIUPTOM H, pa3pe3aB KOXHbBIE MTOKPOBLI, OTBOPAYMBAIOT
UX «KOHBepTOMY», 00HaXKas CTeHKy OproumHoit monocty. Henator HeGoslmoe
OTBEPCTHE B GPIOMIHOH CTeHKe, YTOOBI CBOGOMHO NPOXOIMI HOCHK MHIIETKH,
¥ TATHKPATHO TIPOMBIBAIOT GPIOIIHYI0 HoNocTs 2—4 cM® xononuoro ( 4 °C)
@OCB. ToayyeHHyio n3 OPrOLIHON NOJIOCTH KIIETOYHYIO CYCIIEH3HIO NOMeIa-
10T Ha JeAAHylo 6aHl0 H HCMONb3YIOT JUIS 3KCHEPUMEHTOB HE TIO3XKE, HEM
uepe3 | 4 mocre nomyyeHus.

Memoouxra evioerenua 6ponxonezouHo20 1a8aNca u anbBEAAPHLIX MAK-
poghazos

B rpynmax MelmeH, rmoTyyaBImMX HAaHOMaTepHaTbl HHTANSIMOHHO, BMe-
CTO NIEPHTOHEANbHbIX MakpodaroB U HeHTPOUIIOB BLIIENAIOT AJILBEOIIAPHBIE
Makpodari u3 GpOHX0NIErOYHOro JlaBaxa

Mbline# nogBepraioT IBTaHa3WK MHTAANMeH yriaekncnoro rasa. Ilocne
3TOro0 M3 TPyAHOW TONOCTH LIETHKOM OTIPENapoBLIBAIOT OPOHXONErOYHbINH
KOMILTEKC ¥ OTMBIBAIOT ero oT kposH B crepunsHoM ®@CB, pH 7,2. Tlocpen-
CTBOM 3aTYIUICHHOH WINBI Yepe3 Tpaxelo BBOIAT cpeay 199 ¢ remapunom
(5 en. Ha cM’ cpenni) B komudecTBe 3 cM®. ColepXKHMOE OTCACHIBAIOT LITIPH-
LIOM, CJIMBAIOT Yepe3 KarmpoHORBLIH GWILTp B MPOOHpPKH, MOMEUIAIOT Ha Jieas-
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Hy1o 6aHIO M HCIIONB3YIOT [UIA TECTHPOBaHMs HE 1103Xe, YeM depes 1 4 nocie
nonydenns. KnerouHyio cycnensmo ormsiBaioT B OCB 10 Mun ¢ uerrpudy-
rupoBaHueM nipH 400 g B ueHTpHdyre ¢ oxnaxaeHueM. [ia BrIsABJIEHMS BOC-
NaZMTENBHBIX Peaklif HCMOMB3YIOT CYNEepHaTaHT, B KOTOPOM aHATH3HPYIOT
LMTOKMHBI ¥ ONPEAENAOT colepkanue 6enka nmo bpandopay. [nsa aHamsa
¢arouurapHo# GpyHKIMH MaKpodaroB UCIONE3YIOT KIETOUYHYIO CYCTIEH3HIO.

6.2. Ilpumennemoie cpedcmea usmeperuii u o6opydosanue

OcHogroe obopydosanue:
Iporounslit uuTodmyopumerp (FC-500,
npousBoxcTsa «Beckman Coulter», CIIIA win
JOpYro# ¢ aHaJNIOTUYHBIMM TapaMeTPaMu)
CkaHep QIOOpPECUEHTHBIX, XEMWIIOMHHECLICHTHBIX,
¢doTOMETPUYECKHX CHTHANIOB, TTALICYHbIH
TEpPMOCTaTHPYyeMBIH yHUBepcanbHBIi, Victor 3X,
nipousBoxcTea «Perkin Elmery, CILIA wia mpyroi
€ aHAJIOTMYHBIMU TTapaMeTpaMu
BerpaxuBatens BUOpauroHHsiil THIa «Boprekcy co
ckopocTsio Bpauenus 10 3 000 06./Muu
[Hefikep MIaHIIETHBI TEPMOCTATHPYEMBIit
JlamunHapueiit mxad mapku JII 1, mpomssoacTsa
«Biokom» wnu apyroii ¢ aHANOrMYHEIMHU
niapameTpaMu
LlenTpudyra c oxnaxaeHUEM CO CKOPOCTBIO Bpa-
meHus poropa 10 3 000 06./MuH ans npo6upok
BMECTHMOCTBIO 10 15 cM’®
CO,-uHKy6arop
HuBepTuporaHHEI MUKpockon Bronam I12-1,
JIOMO, C-ITetepbypr, Poccns unn gpyroif
CAHAIIOTHYHBIMH ITapaMETPaMH
ApToMaTHgeckuit cueTdnk Kietok (Counter
«Countess™y, npomsonctsa «Invitrogen», CILIA
WIM OPYTO# ¢ aHAIOTHYHBIMH NapaMeTpaMH)
Kamepa 'opsesa
XonoaubHUK GEITOBOM TEKTPUIECKHIt I'OCT 26678—385
Mopo3snnsHas kamepa 6srroBas, obecriednBaloIas
TeMneparypy —18 °C
MemM6panHnbie YCTAaHOBKY 11 MOy dEHHUS
IEHOHHU30BAHHOW BOMBI OCT 11-029.003—80
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O6:yqarens 6akTepUIMAHbIN HACTEHHBIH
Asroxnas (BK-75, 3aBox MenoGopynoBanus,
Tiomens, Poccust mnu npyro# ¢ aHaTOTMYHBIMH
napaMeTpamu)
Bans BoAsHAS € 3N€KTPHYECKHM TTOAOTPEBOM
Bcnomozamenvrvie mamepuanst
IMpoGupku MnNacTHKOBBIE CTEPHIbHBIE C KPHLIIKOH
BMECTHMOCTBIO 15 cM’, npoussonacTea «Costary,
CUIA win ApyTHe ¢ aHaJIOTHYHBIMH TIapaMeTpaMu
ITpo6upkn TRUCount BD unm ananorngusie
IMpo6ypku s HUTOMETPHYECKOTO aHANN3A
FALCON, BD wiu aHanorugssie
MuxkpoueHTpHtyxHbie npobupxy (1,5 cM*)
(«Eppendorf», 'epmanus unn apyrue ¢ ananoruy-
HBIMH TTapaMeTpamMHu)
[uneTkn nonyasToMaTHYeckue 1-KanalbHbIE Ha
o6sembr (0,5—10, 10—100, 100—1 000, 500—
5000 mm?)
HakoHeunuku rnactukoBele o06semom 1—200,
200—1 000 u 500—S5 000 mm’
CrepunbHBle NNACTHKOBEIE MTUNETKH IpayupoBaH-
Hele, nponsBonctea «Corning Costar», CLIA nwin
ApYyTHe C aHATOTHYHEIMH MapaMeTpamMu
InacTukoBbie GIAKOHET [UIA KYNBTYD KIETOK
25 cM®, npomasoncTsa «Corning Costary, CILIA wm
ApYTHE C aHATTOTHYHBIMY TTapaMeTpamMy
I'nacThKoBbIE TUTAHIIETH! [T KYJIBTYP KIETOK
96-nyrounele, npoussogctea «Corning Costar»,
CHIA unm apyrve ¢ aHalOrHYHEIMH TITapaMeTpaMH
Kon6s! nnockogoHHse KOHHIECKHE Pa3HON
BMECTHMOCTH
Kon6r1 mepusie (50, 100, 200, 500, 1 000 cM3)
HunvHape! cTekIsHNEe MepHEbIe NabopaTopHbe
BMECTHMOCTBIO 25, 100, 1 000 cM®
Jla6opatopHklit iTaTHB
TTepuarku pe3nHOBEIE
Kamepa I'opsieBa s cueta popMEHHBIX 3NIEMEHTOR
KpoBH, Mozens 851
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Peaxmuevi:
Cpena Urna B moguduxauuu Jym6exko (DMEM)
cyxas
Cpena PITMH-1640 cyxas
Pacteop X3Hkca 6e3 (eHOIOBOr0 KPacHoro
DocparHo-coneroii 6ydep (PCE)
Duxonn-seporpaduH wiotHocTeio 1,077
@eTanbHaA CHIBOPOTKa TelNieHKa
L-rnytamun
Tpuncnu
PactBop Bepcena
TentamunmHa cynedar, 4 %-it pacTBOp AnA WHbEKLIMI
B amIynax
Tect-crcTema 111 OTIpeNieNeHN JIaKTaTaEerHAPOTeHA3EI
CytoTox 96, nponssoncrtea «IIpomera», CLIA ww
Ipyras ¢ aHAIOTAYHBIMY TapaMeTpaMH
Tecr-cucTeMa 1S ONpeReNieHUs MBILIMHOTO (akTopa
Hekpo3a onyxoiu-anbda (TNF-a) Merogom
nMMyHoepmenTHoro aHanmsa (MDA), npomseoncrsa
«Amersham Biosciencesy, CILIA unn gpyras ¢
aHaJOrWYHbLIMH TIAPaMETPaMU
TecT-crucTeMa /1S OTIpEENIeHHs! MBILIHHOTO
nHTepdepona — ramma (IFN-y) metomom MDA,
npousBoAcTBa « Amersham Biosciencesy», CILA unu
Apyrasi ¢ aHaNOrH9HBIMH TapaMeTpaMH
JlromuHon (5- amino-2,3-dihidro-1,4-
phthalasinedione)
Tenapun
3-(4,5-numeTrTTHa30N-2-101)-2,5- g e HITTeTpasonui
6pomug (MTT)
Hutpocunuit Terpasonuit (HCT)
KonkonaBamuH A (KoHA)
Jnnononucaxapux (JITIC) Escherichia coli
Monoxnonansuslie antntena k CD3 Meium PerCP,
CDI19 PE, CD4 APC, CD8 FITC (BD Farmigem
WJTM aHaNOTH4HbIE)
W3orunvgeckue konrponu IgG1-FITC, 1gG1-
PerCP, IgG2-PE, IgG1-APC (BD Farmigem wm
aHaJIOrUYHBLE)
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FACS Lysing Solution, BD

A3va HaTpus

Mapagopmanszerna 2 %

Tpuron X-100

PHK-a3a

7-AAD (7-amnr0-akTHHOMHIMH D)
BpomucTbIit aTHIVYM
®opbonmupuctrnanerat (PMA)
3uMo3aH

Brianii ceiBopoTouHblit anbGymuH (BCA)
Humeruncynbdokenn

Harpus noneumncynbdar
Kpacurens TpunanoBbiif cCHHHI

Jlumonnas xucnora, 9na 'OCT 2158—76
Harpus uutpar, una 'OCT 22280—76
AMMOHIH XNIOPHCTBIN, una T'OCT 3773—72
Harpus docdaT onHo3aMe e HHEI, Yaa T'OCT 245—75
Harpus docdar nsysamewenHbii, una I'OCT 4172—76
Harpnit xnopucteiii, xu T'OCT 4233—77
Kannit dochopHo-kHenbiit ogHozamMewennsii, yga 'OCT 4198—75
Enknii HaTp, X4 T'OCT 2263—79
Congnas kucnora, x4 1H TOCT 3118—77
CepHas kucnora, xu 1H T'OCT 4278—76
Bona orctruinpoBaHHas I'OCT 6709—72
[Mepexnchk Bogopoaa 33 %-s MeANLUHHCKAA

CnupT 3THNOBLIH TEXHHYECKH TOCT 17299—78

Hpuzomosnenue pacmeopos u numamensHvix cpeod

MeTomunku NOJyueHns pacTBOPOB W MUTATENBHBIX CPel MpeNCTaRIEHb! B
MY 1.2.2635—10 «Mennko-6uonoruyeckas oueHka 6e30MacHOCTH HaHOMa-

TepUaiony, . 4.6.

6.3. Memodst mecmuposanus yHKUUOHANLHO aKMUGHOCMU
KAemoK UMMYHHOU cucmembsl

6.3.1. Memood oyenxu HCUSHECROCOBHOCIMU UMMYHOKOMNEMEHMHBIX KNEMOoK

8 mecme ¢ mpunaHo8biM CUHUM

ITpuryun memooda. Kpacutenb TpUnaHOBBIH CHHUIA HE CITOCOGEH NpoHu-

KaTb 4E€PE3 UHTOIIa3ZMy JKU3HECTIOCOGHBIX KJIETOK.

Xo0 uccnedogarusi. CMeIUMBAIOT PaBHbIE KOIMYECTBA CYCHCH3WH HM-
MYHOKOMMEeTeHTHBIX kitetok u 0,16—0,20 %-ro pacTBopa TpUMaHOBOIO CH-
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HETro, TpPHrOTOBJICHHOrO Ha c6GajaHCHpOBAaHHOM pacTBope X3HKCa WIH Ha
¢u3nonoruaeckoM pacteope. Kitetkn unky6upyiot 10 Mus nipu 37 °C u non-
CUHMTHIBAIOT B kamepe ["opseBa MPOLEHT OKpaImeHHBIX KIETOK (MEePTBhIX) OT
06LIEro KoMIeCTBa KIICTOYHEIX 3IEMEHTOB.

6.3.2. Memoo oyenxu scusnecnocobrocmu
UMMYHOKOMhemeRmHulx kremok ¢ MTT-mecme

Hccnenosanne npoBoIiT, Kak ykazaHo B MY 1.2.2635—10 «Megnko-
Omonormieckas oleHKa Ge30macHOCTH HaHOMaTepuanoy, m. 4.9.1, Ho 6e3
noGaBeHNss HAHOMATEPHANIOB K TECTHPYEMbIM KJIETKaM.

6.3.3. Memod oyenru HCUIHECNOCOOHOCMYU UMMYHOKOMREMERMHBIX KNEMOK
€ ucnonv3oeanuem Kpacumens 7-amuro-axmunomuyur D (7-AAD)

ITpunyun memooa. bnonoruaeckue cpoiictBa kpacutens 7-AAD usno-
JEHbI B 1. 5.3.3 HACTOAIMX METOOWYECKMX PEKOMEHIAIIMI.

Xoo uccnedosanus. Knerkn B xornentpaumu 1 x 10¢ em™ nepenocar no
100 MM B MapKHpOBaHHble TIPOGUPKY I NPOBEAEHNUA UNTO(IIOOpHAMETPH-
yeckoro aHanusa (Falcon, BD). Ho6asnsmior 7-AAD u CD45 FITC n3 pacue-
TaTo S MM’ kpacuTena Ha 1 x 10° wietok. MukyGupyrot 30 mym tipn 40 °C B
TEMHOTE.

Ecnn ucnonb3yeTcs renapMHH3MpOBaHHas KPOBb, IPHTPOLMTEI TTpeaBa-
puTeNnbHO JM3HPYIOT. s 3toro B Kaxaylo NpoOGHpKY BHOCAT 1o |1 o™
1 X Facs Lysing Solytion (BD), akkypaTHO TepeMeIInBalOT Ha BOpTEKCE B
Tewenue 10 ¢, HHKyGupytor 10—I12 MHH B TEMHOTE NPH KOMHATHOH TeMIle-
patype (18—20°C). JleMKOUMTH OCAXNAIOT UCHTPH(YTHPOBAHHEM TIpU
300 g B Tedenue 5 MuH. HagocamouHyio XBAKOCTh YAAHOT H ABAaXOBI OT-
MbiBaroT nelikorutel B OCB (300 MMj), 400 g, 5 MuH.

AHanu3 TPOBONAT Ha NPOTOYHOM LHTOdUMOoopuMeTpe B nporpamme Cell
Quest Pro, xak omucano B m. 5.3.3. IlpoueHTHOE KOMM4eCTRO (moopecuy-
pytomux ki1etok no Fl3 xaHamy coOOTBEICTBYET NPOLEHTHOMY COIEDPXKAHHIO
TOBPEKAECHHBIX KIETOK.

6.3.4. Memood oyerxu HcuznecnocobHOCMU UMMYHOKOMREMENMHKLIX KNEMOK
N0 YPOBHIO GKMUBHOCMYU 1aKMAMOe2uUdpo2enassl
Hccnenosanne MPOBOOAT, Kak ykasaHo B MY 1.2.2635—10 «Menuko-
6uonorudeckas oueHKa 6e30MacHOCTH HaHOMaTepHaios», M. 4.9.2, Ho 6e3
no6aBlieHHA HAHOMATEPHAIOB K TECTUPYEMBIM KIIETKaM.
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6.3.5. Memoo oyeHKku GNUAHUA HAHOMAMEPUANO8 HA KONUHECMEEHHOE
coomHouieHue cybnonyaayuil UMMYHOKOMNEMEHMHbIX KNEMOK

TIpuMeHAI0OT METOX MNpPOTOYHOH UHTOGIYOPUMETPHH, aHAIOTHYHbIH
MOAPOGHO M3JI0XKEHHOMY B 1. 5.3.2, ¢ To# pa3HMLEH, 4TO NPH OKPALIMBaHHH
KIETOK Iepesi MpoBeOeHHEM LHUTO(ITyOpHMETPUIECKOTO aHaIu3a HCTONb3Yy-
10T MOHOKNOHAJIBHBIE KOHBIOTHPOBaHHBIE C COOTBETCTBYIOWMMH (ryopec-
IEHTHBIMH KPacHTEJIAMH aHTHTENa NPOTHB KJIETOYHbIX MapKEPOB MBILIMHBIX
MMMYHOKOMITIETEHTHBIX KIJICTOK.

6.3.6. Memoo oyerxu 6auUAHUSL HAHOMAMEPUANO8 HA NONUKNOHATLHYIO aKMu-
gayuio aumgoyumos 8 peaxyuu éracmmpancopmayuu numpoyumos

Hccnenosanne nNpoBoJAT, Kak ykasaHo B MY 1.2.2635—10 «Meauxo-
6uonormieckas oucHKa Oe30TIacHOCTH HaHOMaTepHaiosy, . 4.10.1, Ho 6e3
n06aBeHNs HAHOMATEPHANIOB K TECTHPYEMBIM KETKaM.

6.3.7 Oyerxa anonmo3a u npoaughepamueHotl aKmugHOCmu Memooom
yumomempuu ¢ OKpAckou nponudus ooudom

Hccnenosanue MpoOBOOAT C HCMONB30BaHWEM o00pasiia CIUICHOLWTOB
JKHBOTHBIX, KaK ykazaHo B MY 1.2.2635—10 «Menuko-6ronoruueckas
omeHka 6e30MacHOCTH HaHOMaTepualoBy, 1. 4.11.3, Ho 6e3 mobGaBneHns Ha-
HOMAaTEpPHANIOB K TECTHPYEMbIM KJIETKaM.

6.3.8 Oyenxa erusHus HAHOMAMEPUANOB HA COOEPIUCAHUE
nposocnanumensHulx yumoxkunoe (unmepgepora-zamma (IFN-y) u
gakmopa nexposa onyxonu anvgha (TNF-a) u obwyezo benxa

Onpeneneune kommectea IFN-y/TNF-a B cynepratante 6pomxo-
JIETOYHOFO JIaBaXa >KUBOTHBIX (CM. M. 6.] HACTOAUWIMX METOOHYECKHX PEKO-
MEHJAUWA) TPOM3BONAT C MOMOMIBI0 HMMYHO(EPMEHTHBIX TECT-CHCTEM Ha
OCHOBE OHOTHH-aBUIMHOBOTO HMMYHOTIEPOKCHAA3HOTO TECTa, aHAIOTHYHOro
M3N0XKEHROMY B I1. 5.3.5.

JOMOIHUTENbHBIM WHIMKATOPOM pa3BUTHA BOCHIANTENLHON peakuiH
ABNIAETCS YPOBEHDL 0o61ero Oenka B GpoHxosEérodHoM yaBaxe. s ero onpe-
JeJieHHs UCNoMb3YyIoT cnekTpodoToMerpideckuit Meton bpaadopna. Meroxn
OCHOBAH Ha PEaKUWH KpacHTelNs «KyMaccH» ¢ apruHHHOM M ruapo¢oGHBIMU
aMHHOKHCIOTHBIMM OCTaTKaMH Oenka. CesizaHHas ¢opma HMeeT roiybyro
OKpacKy ¢ MaKCHMYMOM TIOTJIOUIEHHS IpH 595 HM.

100 Mm® GpoHXonEroaHoro nasaxa cMemusaioT co 100 MM® kpacuTens
«KyMacCH», IepeMelIHBaloT W He MeHee YeM uepe3 S5 MuH, HO He Gosbine,
4yeM uepe3 30 MHH H3IMEPSIOT ONTHYECKYIO TUIOTHOCTH Ha IUTaHWETHOM (ho-
TOMETpE TIPH JJTHHE BOJHBI 595 HM (BO3MOXHO UCIOJIB30BaHHE CBETOQWIIBT-
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pa Ha 620 HM, HO 3TO HECKOJIBKO CHWKAET YyBCTBUTEILHOCTD OTIpeeIeHus).
Konuentpammo 6Genka onpeAenstioT 10 KaTHGpOBOYHOMY TpadHKy, nocTpo-
€HHOMY C HCTI0/k30BaHHeM pacTBopoB BCA u3BecTHOM KOHIIEHTpaIHMH.

6.3.9. Onpedenenue obwux ummyroznobynunos A, G, M & ceisopomxe xposu

ITpunyun memoda ocHOBaH Ha omnpeleieHHH OOIIX MMMYHOrNOOYIIH-
HoB KkiaccoB IgG, IgA u IgM B CEIBOPOTKE KPOBH Y KMBOTHBIX, TIONy4aBIIAX
HaHOMAaTepHaILl C HCHOJIB30BaHAEM OBYXBAIEHTHOIO TBepAO(a3HOro AMMY-
HodepMenTHOTO TecTa («coHaBHU»-UDA). [TpuMEHIOT rOTOBBIE WMMYHO-
¢epMeHTHBIE TECT-CUCTEMBI MPOA3BOACTBa «Sigma-Aldrichy (Cepmanmst) wm
Ipyrue ¢ aHaloOTHYHBIMH TapaMeTpaMH. B kauecTBe BapHaHTa BO3MOXHO
TIpOBeJICHHE TeCTa C HCNONB3OBAHMEM METOMa, aHAIOTWIHOTO paspaboTaH-
HOMY IS BhIABIeHNA cTadmiokokkoBoro saTepoTokcHHa (MYK 4.2.2429—
08 «Merton ompeneneHust CTadHIOKOKKOBBIX 3HTEPOTOKCHHOB B NMHIIEBEIX
POIYKTax»).

X00 peaxyuu. ARanu3 nipoBoaAT B ABe ctanuu. Ha nepeo# crammy ka-
mGpoBoyHble NPo6H! ¢ U3BecTHOH KoHUeHTpanueit IgG (A, M) n uccnenye-
Mble 06pa3Upl HHKYOHPYIOT B JIYHKaX CTPMIMPOBAHHOTO IUIAHINETa C MMMO-
OusTM30BaHHEIMY MOHOKJIOHANBHBIMH anTHTenaMB (MKAT) k IgG (A, M). Ha
BTOpO# cTanuu cBA3aBmyiicd B JyHkax IgG o6GpaGaThiBaloT KOHBIOTATOM
MKAT npotuB ansrepHaTHBHBIX 3mutonos k IgG (A, M) ¢ nepokcunazoit
(xonprorat MKAT u umMMoOunn3oBaHHele B JiyHkax nnanmera MKAT cre-
mMbwuHEl K pasHEIM ydacTkaM Monekynsl IgG (A, M). Tlocne oTMbiBaHus
H3bpITka KOHBIOTaTa 00pa3oBaBHIHEecs WMMYHHbIE KOMIUIEKCH «UMMOGHIH-
3oBaHHble MKAT] - IgG (A, M) — MKAT2-nepoxcuaasay» BLISBIAIOT (hep-
MEHTATHBHOM peakiueli ¢ MePEKUCHI0 BOAOPONa W XPOMOTEHOM TeTpaMeTHII-
6ensupuHoM. Iloce OCTAHOBKM NEPOKCHIA3HOM peakUMM CTON-PEareHToM
pe3yJIBTaThl YIHTBIBAIOT HOTOMETPHMUECKH Ha IUIAHIIETHOM (OTOMETpE TIPH
HABYX IUTHHAX BONH — OCHOBHOI (450 HM) M omopHoit (620 uM). KoHueHnTpa-
w0 IgG (A, M) B npoGax omnpenesfloT Mo CTaHIApTHOMY IpaduKy ¢ HC-
TIOJIB30BaHNEM METOa JIMHEHHON HHTEpIOAUMN (BO3MOXKHO HCIONTB30BaHHE
TIporpaMMHOTO oGecriedeHus (OTOMETpa B PEXXHME KYCOYHOH anmpoKcH-
MaLUn»).

6.3.10. Oyenka gynxyuonanoHow akmusrnocmu pazoyumoe

Jlns uccnefoBaHMM HCTIONL3YIOT aNbBeOsIApHEIe Makpodary (B crydae,
€C/TM BBENCHHE HaHOMATEPHAIOB IIPOBOMINACE MHTATISIMOHHO) WIH NEpPUTO-
HealbHble Makpodars/HeHTpoQUILI TPH BBENCHHH JXKMBOTHBIM HaHOMare-
PHATOB BHYTPHKEITYAOYHO WK NTapEHTEPANLHO.
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6.3.10.1. Onpenenenne peakLIMOHHOCHOCOGHBIX (opM KHcTOpOaa B pe-
aKUMAX CTIOHTAHHOM U MHIYLIUPOBAHHON XEMOJIIOMHUHECIIE HLIUH.

ITpunyun memoda OCHOBAH Ha CNOCOOHOCTH (arouWTOB OTBEYaTh Ha
CTUMYJIALMIO ONICOHU3MPOBAHHLIM 3MMO3aHoM win OMA peaxuueif BbICBO-
6oxxnenus PCK («pecniupaTOpHbIi B3PHIBY), PErHCTPUPYEMOii 110 BETUYHHE
XEMOJIIOMHHECLICHIIMH B NIPACYTCTBUM OMHHOGopa (aomunon). Mccneno-
BaHHE MPOBOAAT C MCMOJb30BAHUEM 00pasla NMEpUTOHEAIbHBIX WM ajlbBEO-
JIAPHBIX Makpodaros )XHBOTHbIX, Kak ykasaHo B MY 1.2.2635—10 «Meauko-
6uonoruyeckas oueHka Ge3onacHOCTH HaHoMaTepuanoB» (n. 4.9.4), Ho Ge3
D0o0aBNeHNHA HAHOMATEPHANIOB K TECTHPYEMBIM KJIETKaM.

6.3.10.2. OnpenencHue (parourTapHOH aKTHBHOCTH TEPHTOHEANILHBIX
Heitrpodunos/makpodaros B HCT-tecte.

[Tpunyun memooda 3aknodaerTca B CIOCOGHOCTH CYNEPOKCUAHBIX paau-
KasnoB, 06pa3ylomuxcs NpH akTUBauUny $aroLUTOB, BOCCTAHABIIUBATH HUTPO-
CHHRMA TetpasonHii A0 o0pa3oBaHWA HEPACTBOPHMBIX OKpAIIEHHBIX 3€peH
audopmasana. Takum 06pa3oM, MO UHTEHCHBHOCTH HAKOMIEHUA KPUCTALIOB
aupopMasaHa B LUTOIUIA3ME MOIKHO CYIMTh 00 YPOBHE CHHTE3a CyNnepOKCH-
[a, 4TO ABASETCA MOKasaTeneM (QyHKUMOHANbHOH aKTHBHOCTH (HarouyTOB.
HccnenoBanne npoBOAAT ¢ HCHOAB30BaHKeM oOpasla NEPUTOHEANbHBIX WIH
aNbBEOJIAPHBIX MaKpoaros HUBOTHbIX, KaK ykazaHo B MY 1.2.2635—10
«Meauko-6uonornyeckas oueHka 6e30NacHOCTM HaHoMaTepuasios» (1. 4.9.4),
HO 6e3 100aBJCHHA HAHOMATEPHANIOB K TECTHPYEMbIM KJIETKaM.

6.3.10.3. Ouenka darouutapHoii akTUBHOCTH arouuTos nepudepuyec-
KOH KpOBH.

darounTapHyto akTHBHOCTb (parouutos (HeHTPOHIbHLIX NEHKOLIMTOB)
nepudeprdeckoil KpOBY KHBOTHBIX ONPEAENAIOT METOJOM NPOTOYHOW LU-
TodNyOpUMETPUH, KaK ONUcaHo B M. 5.3.2.

6.4. Cmamucmuyeckan obpabomxa pezyiomamos

OueHky BO3ICHCTBMA HAHOYACTHL/HAHOMATEPHANOB HAa NOKA3aTEaH
(yHKUMOHANBEHOR AKTHBHOCTH KNETOK HMMYHHOM CHCTEMB!, ONPEAENEHHBIE Y
HECEHCUOUNM3UPOBAHHBIX HKHUBOTHBIX B CHCTEMAX ex Vivo NPOBOJAT HA OCHO-
BAHHH CENYIOLINX KPUTEpUEB:

a) ONHOPOZHOCTh pAcTpeneNieHHs NMOKa3aTeNd BO BCEX TECTHPYEMbIX
IPYNNax >KHBOTHBIX, NapaMeTpHYecKuit TECT Ha OCTATOYHYIO AMCIEPCHIO
ANOVA;

6) dakTopHbI} aHAIK3 ¢ HCTMOJAL30BAHUEM IAPAMETPHUECKOTO TECTa Ha
ocTaTouHy Aucrnepcio ANOVA rno ¢aktopy Bo3neiCTBHS HaHOUACTHL, K
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HAaHOMATEPHAJIOB B IPYINax XHBOTHLIX, KOTOPHIM BBOIWIM M HE BBOOWIM
HaHOYaCTHLL! H HAHOMaTepHalTsl;

B) NapHOE CPaBHCHHE XUBOTHBIX KOHTPOJBHOMN IPYNITBI M TPYTINBL, 1O-
JydaBll€li HOCHTENb C IpyMIaMHi >KMBOTHBIX, KOTOPHIM BBOIWIH HaHOMATe-
pHasnbl B BO3PACTAIOINMX KOHLUEHTPAUMAX C HCIOMb30BAHHEM KPHTEpUEB HeE-
napameTpudeckoil ctaTHCTHKM (Tectst ManHa-YutHu, Kosmoroposa-
CMupHOBa) B 1IeNAX BhiABNeHNAs 3¢ ¢dekToB HaHOMaTepHala, B T. 4. J0303aBH-
CHMBIX.

Ilpu npoBenenuu craTucTHYECKOH 00pabOTKH PEKOMEHAYETCS UCHONb-
30BaTh NpodiecCHOHANBHBIE TAKETH! CTATHCTHMECKAX ITPOTPaMM.

Bo3sneticTBne HaHOYACTHL/HAHOMATEpPUaIOB Ha NoOKa3aTen (yHKIHO-
HAJIbHON AKTHBHOCTH KIETOK MMMYHHO!H CHCTEMBI CYHMTAETCA BBIABICHHBIM
MpY AOCTOBEPHOCTH pa3nudus Ha ypoBHe 3HauuMocTH P = 0,05 » MeHee.
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O6o3HayeHHst H COKPaLEHNS

aHTUTEeNo00pasyoue KIeTKU

6b1unif CHIBOPOTOUHBIH aNnbOyMUH
BHYTPUOPIOIMHHOE (BBEACHHE)
BHYTpPUXe1y04HOe (BBEAEHHE)
HMMYHO(EepPMEHTHBIN aHaTN3
MOHOKITOHAJILHbIE aHTUTENA
HOpMaJIbHas JIOINaKrHas CbIBOPOTKA
0oBaNILOYMHUH KypHHOro situa
OTHOCHTE/IBHBIE €AVHHLIBI
PEaKLNOHHOCTIOCOGHbIE HOPMBI KMCIOpOAa
¢dopbon-12-mupucrar-13-anerar
tdocharHo-conesoii 6ydep
IpuTpoumTel 6apaHa
ITHIECHIHAMUHTETPAYKCYCHAA KHCIIOTa
7-aMMHOAKTHHOMULIMH D

KIETOUHbIH aHTHIeH
$uiyopecLenHH30THOLaHaT
¢nyopecueHLus

BbICOKOIPeKTHBHBIH BO3LYILIHbI QUIBTP
UBTepdEepoH raMma

WHTEpNeHKUH(bI)

no3a, orseyatoilias 50 % neTanbHOCTH
(pakTop Hekpo3a onyxoneii anbda

Mpunoxexue



Onenxa Bo3eiiCTBHE HAHOMATEPHAJIOB Ha PYHKIHIO ANMMYRHTETA

MeroaHYecKHEe peKOMEHIaUHH
MP 1.2.0052—11

Penaxrop H. B. Koxoxa
Texnuaeckuii penaxrop E. B. Jlomanosa

Moanwcano 8 nevats 19.04.12
dopmar 60x88/16 Tley. n. 3,0
Tupa 200 3x3. 3aka3 30

deaepansHas cuyxba Mo HATIOPY
B cdiepe 3alMTH NPaB norpeGuTeneit v Graronionyuns YenoBeKa
127994, Mocksa, Bankoscknit nep., a. 18,c1p. 5,7

OpwuriKan-MakeT MOATOTOBICH K TIEHATH H THPOKHPOBAH
OTACNIOM HIJATEIILCKOTO ofecrieueHu
(DelepanbHOro UEHTPA TUIHEHB! K 3nkaeMuonoruy Pociotpebranzopa
117105, Mockea, Bapmazckoe m., 19a
Otaenenne peanusawy, ren./daxc 952-50-89


https://meganorm.ru/Index2/2/4294853/4294853707.htm

