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2420-579311EA/011
CIIOCOBbI YMEHBHIEHUA MEINAOIIEI'O BJIUSIHAA MAIHIEHHU
JIJEKAPCTBEHHOTI'O CPEJACTBA B UMM YHOJIOTHYECKOM AHAJIM3E HA
AHTUTEJIA K JIJEKAPCTBEHHOMY CPEJCTBY (ADA)

CCBIJIKA HA POJICTBEHHBIE 3AABKH

B nanHOl 3asBKe HcHpamimBaeTcs NMpUOpUTET O mnpensapuresnbHOi 3asBke CIIA Ne
62/696016, noganno# 10 uross 2018 1. [TonHOe conep:kaHue BhIMIEYKa3aHHOH 3aBKU BKJIIOYEHO
B IAHHBIN JOKYMEHT MOCPEACTBOM CChUIKU.

YPOBEHb TEXHUKU

buorepanesrudeckue cpeacTsa (Hampumep, OUMOJIOTHMYECKHE areHThl, TaKue Kak Oelku,
NENTUBI, HYKJICOTHIBI U T.J[.) OUY€Hb XOPOLIO 3aPEKOMEHIOBAIH ce0sl B KIMHUUECKOH MPAKTUKE.
Onnako OmOTepanmeBTHUYECKHE CPEICTBA, Na)K€ IMOJIHOCTBIO YEJIOBEYECKHE TEpareBTHUECKUE
MOHOKJIOHAJIbHBIE AHTHTEJNA, MOTYT BbIpaOaThIBATh AHTUTENA K JIEKAPCTBEHHBIM CPEACTBAM
(ADA), koTOpBble MOTYT BBI3bIBaTh HekeNaTesbHbie 3(PQeKTh, Takue Kak morepsi BO3AEHCTBUS
JIEKaPCTBEHHOT'O CpencTBa, motepsi 3((EeKTHBHOCTH, Cepbe3Hble MOOOUYHbIe 3(PQPEeKTh U T. 1.
(Koren, E., et al. Curr Pharm Biotechnol, 2002, 3(4): p. 349-60; Schellekens, H., Clin Ther,
2002, 24(11): p. 1720-40). CnenoBaTenbHO, OLIEHKa UMMYHOTE€HHOCTH SIBJISIETCS] BAKHOM YaCThIO
TECTHPOBAHHUS 0€30MaCHOCTH OMOTEPANeBTHYECKUX CPEICTB, U3IAaHO HECKOJIBKO PYKOBOJICTB 10
TECTHPOBAHUIO UMMYHOT€HHOCTH Ha PA3JIMYHBIX STanax pa3pabOTKH JEKAPCTBEHHBIX CPEICTB, B
TOM YHCJIe peKOMEHIAaNK peryaupyromux opranos (Shankar, G., et al., J Pharm Biomed Anal,
2008, 48(5): p. 1267-81; Shankar, G., et al. Nat Biotechnol, 2007, 25(5): p. 555-61; Mire-Sluis,
AR, et al., J Immunol Methods, 2004, 289(1-2): p. 1-16; Swanson, S.J. and J. Bussiere, Curr
Opin Microbiol, 2012, 15(3): p. 337-47; European Medicines Agency, C.f£M.P.£H.U., Guideline
on Immunogenicity Assessment of Biotechnology-Drived Therapeutic Proteins. European
Medicines Agency, London, UK, 2007; u US Department of Health and Human Services,
U.F.C., CBER, Guidance for Industry -- Assay Development for Immunogenicity Testing of
Therapeutic Proteins (Draft). US Department of Health and Human Services, Washington, DC,
USA, 2009).

CYHIHOCTD U30BPETEHMA

JlaHHOe HM300peTeHHe OTHOCHUTCS K CHoco0aM yMEHBLICHUS MELIAlOIero BJIUSHHS
MUILIEHH JIEKAPCTBEHHOTO CPEICTBA B MOCTHKOBOM MMMYHOJIOTHYECKOM aHAJN3€ HA aHTHTENA K
JaekapcTBeHHOMY cpenctBy (ADA), ucnomb3yemom st onpeneieHust Hamuumss ADA x
JIEKapCTBEHHOMY CpEACTBY B oOpaslie ChIBOPOTKH. JlaHHBIE CHOCOOBI BKIIFOYAIOT NPHUBEICHHE
oOpasua ChIBOPOTKH B KOHTAKT C JIEKAPCTBEHHBIM CPEICTBOM JUIsI 3aXBaTa, MEUEHBIM IEPBOMH
METKOH;, JIEKQpCTBEHHBIM CPEICTBOM [UJIsI OOHAPY)KEHMs, MEYEHbIM BTOPOH METKOH, U
peareHToM, OJOKHMPYIOIIMM MHIIEHb JIEKAPCTBEHHOTO CPEACTBA. 3aTeM 3a YKa3aHHOW cTamuen
NPUBEICHNUS B KOHTAaKT CJIEAyeT WHKyOalusl JIeKapCTBEHHOIO CpEeACTBa U 3aXBara,
JEKapCTBEHHOTO CpeACTBa JUIsI OOHApY>KEHHsl W peareHra, OJIOKUPYIOIEro MHIIEHb
JIEKApCTBEHHOT'O CPEACTBA, YTO MO3BOJISIET PEAreHTy, ONIOKUPYIOIEMY MHIIEHb JIEKAPCTBEHHOTO

CpeACTBa, B3aMMOAEHCTBOBATh C MUILEHBIO JIEKAPCTBEHHOIO CPEACTBA, MPUCYTCTBYIOLIEH B



oOpasue, TeM camMbIM yMEHbIIas MELIAlollee BIUSHHE MHIIEHH JIEKAPCTBEHHOIO CPEICTBA B
MOCTHKOBOM HMMMYHosorudeckom aHamuse ADA. Ilocme sToro Mmoker ObITh NpOBENEH
MOCTHKOBBII UIMMYHOJIOTHYECKUN aHAJIN3 Ha aHTUTEJNA K JIEKapCTBEHHOMY cpencTBy (ADA).

B onHoMm acnekre maHHOrO H300peTeHUss OOpas3el] ChIBOPOTKU MPEACTaBIsieT COOOH
o0paser] CbIBOPOTKH YeJIOBEKa, a B KOHKPETHOM acnekTe oopaser; oToOpaH y cyObekTa, KOTOpPOro
JIe4aT JIEKAPCTBEHHBIM CPEICTBOM.

B npyrom acnekte uzoOpeTeHusi peareHT, OJOKHMPYIOLIUA MUIIEHb JIEKAPCTBEHHOTO
CpeAcTBa, MpencTaBisieT cOO0M CBA3BIBAIOLIVIO MOJIEKYJy, TAKYIO KaK, HarmpuMmep, aHTuTeo. B
OJHOM BapHAaHTE OCYLIECTBJICHUS U300pETeHHs, B KOTOPOM CBSI3bIBAIOINAS MOJIEKYJia
NpeACTaBIsieT COOOM AaHTHTENO0, OHA MOXKET CHepXKaThb KOHCTAHTHYIO OO0JIaCTh YeJOBEKa.
ANBTEPHATUBHO, B JIPYI'OM BAapUAHTE OCYINECTBJICHUS M300PETEHHs AHTHUTEJO, OJOKHpPYHOIIee
MUILIEHb JIEKAPCTBEHHOTO CPENICTBA, CONEPKUT KOHCTAHTHYIO 00J1aCTh MBIIIH.

B omHOM acmekre H300peTeHHs CTanuI HHKYOALWM TPOBOAAT NPHU KOMHATHOM
temneparype. B npyrom acmnekre m300peTeHHs] HHKyOALUIO MPOBOIST B YCIOBHSX YMEPEHHO
mesnogHoro pH.

B ongHOM acnekTe m300peTeHHs! JEKapCTBEHHOE CPEACTBO MO JAHHOMY H300PETEHHIO
npeacTaBisierT coOOl TepaneBTUYeCKUil OeIOK, MCIIONIb3yeMbIi JJIsl JICYSHHUs! JIFOJIeH, TaKOW Kak
TEpaINeBTHYECKas! CBSI3bIBAIOINAS MOJIEKYJa, HAPUMEP MOHOKJIOHAIBHOE aHTHUTENO (HarpuMep,
MIOJTHOCTBIO YEJIOBEYECKOE MOHOKJIOHAJBHOE AHTUTENO) MIIM TEPANEeBTHUECKUH CIUTHIA OENoK,
TaKOH KaK peLeNTOPHBIN OEJIOK, CIIUTHIN ¢ TOMeHOM F¢ uMMyHOroOyinHa, HAampUMep TOMEHOM
Fc IgGl, npennasHaueHHbIN nans JedeHus Jofed. B koHKpeTHOM acnekTe H300peTeHHs
JIEKApPCTBEHHOE CPEACTBO IPENCTABISAET COOON TepaneBTUYECKOE MOHOKJIOHAJIBHOE aHTHUTENO
YeJI0BeKa.

B onmHOM acmekre JaHHOTO W300pETeHWs] MUINEHb JIEKAPCTBEHHOTO CPENCTBa
npeAcTaBisier coOOM pacTBOPHMBIN O€JOK, TakoW Kak, Hampumep, JUraHa perenropa. B
KOHKPETHOM acCreKkTe u300peTeHus peareHT, OJOKUPYIOIIUN MUILIEHb JIEKAPCTBEHHOTO CPECTBA,
BKJIFOYAET y4YacTOK penenrtopa, ciautbiii ¢ aomeHoM Fc IgG. B pgomonmHuTensHOM acmekTe
n300peTeHNs] Y4acTOK pPeLenTopa MPEeACTaBiIsieT COOOW BHEKJIETOYHBIH YYacTOK peLenTopa.
Howmen Fc IgG mosket npencrasisatb codoit nomer Fe IgG mbimum win nomen Fe IgG yenoseka.

B npyrom acnekte u300peTeHHs] MUINEHb JIEKAPCTBEHHOTO CPEACTBA IO ITAHHOMY
U300pETEeHNI0 TpPEACTaBNIseT COOOH pPAaCTBOPUMYIO HJIM BBIIEISIIOIIYIOCS JUMEPHYIO HIIH
MyJBTUMEPHYIO MHIICHb JIEKAPCTBEHHOTO CPENCTBA. B KOHKPETHOM acmekTe H300peTeHus
MUIIEHb JIEKAPCTBEHHOTO CPEACTBA MPENCTaBIsAeT COOOW TOMOAMMEPHYIO  MHIIEHb
JIEeKapCTBEHHOI'O CPEZCTBA.

B onHOM acriekTe M300peTeHHs JIEKapCTBEHHOE CPEACTBO U 3aXBaTa IO JaHHOMY
N300pETEHHIO MPHUKPEIUIEHO K TBEPAOH MOBEPXHOCTH. B KOHKpeTHOM acmekTe n300peTeHus
TBEpJasl MOBEPXHOCTh MPEACTABIsieT COOOH TUTPALMOHHBIA MHUKpOIUIaHIIET. B npyrom acnekre
n300peTeHNs TBEp1asi IOBEPXHOCTD IMOKPHITA CTPENTABHINHOM.

B onHOM acrniexTe n3o0pereHus nepsast MeTKa BbIOpaHa M3 TPYIIIbL, COCTOSIIEH U3 METKH

OonotuHa, MeTku Oenka A, merku Oenka G u MeTku riyratnoHUH-S-TpaHcdepassl (GST). B



APYroM acriekTe M300peTeHusi BTopask MeTKa BbIOpaHA W3 TPYMIIbI, COCTOSIIEH M3 PYTEHHUEBOU
METKH, PaguOJIOTHIECKON METKH, (POTOIIOMHHECIIEHTHOW METKH, XEMHJIIOMUHECLIEHTHON METKH,
(b1yopecLieHTHOH METKH, SJIEKTPOX EMITIOMUHECIIEHTHON METKU U (PEPMEHTHOM METKH.

JlaHHBIH cr1ocOO MOXKET JOMOJIHUTENBHO BKJIIOYATh NPUBEAEHHE 00paslia CHIBOPOTKU B
KOHTaKT CO BTOPBIM pEareHToM, OJIOKHPYIOIIMM MUIIEHb JIEKAPCTBEHHOTO CPEACTBA. JTOT
BTOPOH peareHT, OJOKUPYIOUIMI MHIIEHb JIEKAPCTBEHHOTO CpENCTBA, MNpEeACTaBisieT coOOi
CBSI3BIBAIOINYIO MOJIEKYJTy, OJIOKHMPYIOLIYIO MHINEHb JIEKAPCTBEHHOI'O CPEACTBA, TAKyK Kak,
HarpuMep, aHTUTEN0. B 0HOM acniekTe H300peTeHHs BTOPOE aHTHUTENO, OJOKUPYIOIIee MUIIEHb
JIEKAPCTBEHHOTO CPENCTBA, COACPKUT KOHCTAHTHYIO O0NacTh ueloBeka. B kadecTse
aJIbTEPHATHBBI, BTOPOE aHTUTEJNO, OJOKUPYIOIIee MUICHb JIEKAPCTBEHHOTO CPEICTBA, COAEPIKUT
KOHCTAHTHYIO 00JIACTh MBILIIH.

B naHHOM wH300peTeHHMH TMPEUIOKEH CHOCO0 YMEHBIICHHS MEIIAOMIEero BJIUSHHUS
MHUIIIEHU JIEKapCTBEHHOTO CPECTBAa B MOCTUKOBOM MMMYHOJIOTHYECKOM aHAJINU3€ Ha aHTUTeNa K
nekapcTBeHHOMY cpenctBy (ADA) mns onpenenenuss Hajgmuuss ADA K J1eKapCTBEHHOMY
cpeacTBy B 00pasie CBIBOPOTKH, BKIIOHANOIIUI MpUBeAeHHE 00pas3la CHIBOPOTKU B KOHTAKT C
JIEeKapCTBEHHBIM CPECTBOM JUIsl 3aXBaTa, MEUEHbIM MEPBON METKOM; JIeKapCTBEHHBIM CPEACTBOM
s OOHapy)KEHHs, MeE4YeHbIM BTOPOH METKOH;, TEepPBOH CBS3BIBAIOIICH  MOJIEKYJIOH,
ONOKHMpYIOIEH MUIIEHb JIEKAPCTBEHHOTO CPEICTBA, M BTOPOH CBS3BIBAIOLIEH MOJIEKYJIOH,
ONMOKHMPYIOIIEH MUIIEHb JIEKAPCTBEHHOTO CPEICTBA, WHKYOALMIO B YCJIOBUSAX YMEPEHHO
menouyHoro pH JexapcTBEHHOro cpeAcTBa M 3aXBaTa, JIEKAPCTBEHHOIO CPENCTBA IS
OoOHapy>keHHsl, NMEePBOH CBA3BIBAIOINEH MOJEKYJbl, OJOKHPYIOIIEeH MHIIEHb JIEKapCTBEHHOTO
CpeAcTBa, W BTOPOH CBA3BIBAIOIIEH MOJEKYJbl, OJIOKMPYIOLIEH MMHIIEHb JIEeKapCTBEHHOTIO
cpencTBa, u obecrnedyeHne B3aMMOJEHCTBUS MEPBOM CBS3bIBAIOIIEH MOJIEKYJbI, OJOKHpYOIEHt
MHILIEHb JIEKAPCTBEHHOTO CPEACTBA, W BTOPOH CBA3BIBAIOLIEH MOJEKYJbl, OJOKHpYOLIei
MHUIIEHb JIEKAPCTBEHHOIO CPEACTBA, C MULIEHBIO JIEKAPCTBEHHOIO CPEACTBA, MPUCYTCTBYIOLIEH B
oOpasue, TeM CamMbIM yMEHbIIas MELIAIoINee BIIUSHHE MHIICHH JIEKAPCTBEHHOTO CPEIACTBA B
MOCTHKOBOM HMMYHOJIOTHYECKOM aHanm3e Ha ADA. B KOHKpeTHOM acrmekte u300peTeHus
nepBasi U BTOPasi CBSI3BIBAIOLINE MOJIEKYJIbI, OJOKHPYIOLIHE MHULIEHb JIEKAPCTBEHHOTO CPENICTBA,
NPEACTABISIIOT COOOM aHTHTEJO.

B nanHOM M300peTeHne MOMONHUTENBPHO NMPEASIOKEH COCO0 YMEHBIIEHHUS] MEIIAOLIEeT0
BJIMSIHUS MUIIEHU JIEKApCTBEHHOTO CPEACTBA B MOCTMKOBOM HMMMYHOJIOTUYECKOM aHAM3€ Ha
aHTUTeNla K JiekapcTBeHHOMYy cpenctsy (ADA) nns onpemenenuss Hammuus ADA  k
JIEKapCTBEHHOMY CpPEACTBY B 00Opaslie ChIBOPOTKH, NMPUYEM MHIICHb JIEKAPCTBEHHOI'O CPEICTBA
npeacTaBisieT coOOH pacTBOPUMBIN O€JIOK, TAKOH Kak, HalpuMep, JIMTaH] PeLenTopa, a Crnocod
BKJIFOYAET TNpHUBeAeHHe o0pas3la ChIBOPOTKH B KOHTAKT C JIEKAPCTBEHHBIM CPEICTBOM IS
3axBaTa, MEUEHBIM IMEPBOH METKOMH; JEKAPCTBEHHBIM CPEICTBOM JJisi OOHAPYKEHUS, MEUEHbIM
BTOPOH METKOH;, OfHOW min Ooyiee CBSA3BIBAIOIIMMH MOJIEKYJIaMH, OJIOKHPYIOIUMH MHIIEHb
JIEKapCTBEHHOTO CpeAcTBa (HAMpuUMep, AHTHUTENO), HWHKYOalMi0 B YCIOBHAX YMEPEHHO
menouHoro pH aHanmusa, mpu 3TOM JIEKAPCTBEHHOE CPENCTBO AJIA 3aXBaTa, JIEKAPCTBEHHOE

CpencTBO Al OOHApykeHHMs U OAHA WU OoJjiee CBA3BIBAIOIIMX MOJIEKYJ, OJIOKMPYOIIUX



MUILIEHb JIEKAPCTBEHHOT'O CPENCTBA, B3aUMONEHCTBYIOT C MUIIEHBIO JIEKAPCTBEHHOT'O CPECTBA,
NPUCYTCTBYIOLIEH B oOpasme, TeM CaMblM YyMEHbLIAas MeIIAalIee BIMSIHHE MHUIICHU
JIEKapCTBEHHOT'O CPEACTBA B MOCTUKOBOM HMMYHOJIOTHYECKOM aHanus3e Ha ADA.

JlaHHO€ M300peTeHNe MPOMUTIOCTPUPOBAHO CIEAYIOUMMH IpapuuecKuMi MaTepHalIaMu
U NOAPOOHBIM OIMMCAHUEM, KOTOpble HE OrPaHMYMBAIOT O00BEM HM300pETeHHs, ONMHUCAHHOTO B
bopmyie nzodpereHusi.

KPATKOE OIIUCAHUE N'PAOHUYECKHUX MATEPHAJIOB

®ur. 1A-1C UJITFOCTPUPYIOT MeLIarLee BIIMSIHUE pacTBOpUMON
IVMMEPHOH/MYyJIbTUMEPHON MHIIEHHM B MOCTUKOBBIX AaHAJM3aX MMMYHOTE€HHOCTH. (A)
[MonoxxutenbHble KOHTpodH wiu ADA B 0o0pasmax ChIBOPOTKH HEJIOBEKa CBSI3BIBAIOT B BUJIE
MOCTHKA OMOTHHHJIMPOBAHHOE JIEKAPCTBEHHOE CPENCTBO M JIEKAPCTBEHHOE CPEICTBO, MEUEHOE
pyTeHHEM, W AT  HCTUHHO-oJOXuTenbHbli  cursan  ADA. (B)  Opnako
IVMEPHBIE/MYJIbTUMEPHBIE MHUIIEHH TaK)KE MOTYT CBS3bIBATHCS KaK € OMOTHHHIMPOBAHHBIM
JIEKAPCTBEHHBIM CPEJICTBOM, TaK U C JIEKAPCTBEHHBIM CPEICTBOM, MEYEHBIM PYTEHHEM, U 1aBaTh
OIOCPENOBAHHBIN MHUIIEHBIO JIOXKHOMONOKHUTENbHBIA curHat. (C) AHTUTeNna K MUILICHH WA
OpyTHE peareHThl, OJIOKUPYIOIIHE MHIIEHb, MOTYT NPEAOTBPAIIATH CBSI3bIBAHHUE IUMEPHOU
MUIIEHH ¢ OMOTHHIJIMPOBAHHBIM JIEKAPCTBEHHBIM CPEACTBOM MU JIEKAPCTBEHHBIM CPENICTBOM,
MEUEHBIM PYTEHHEM, YCTPaHss ONOCPENOBAHHBIN MHIIEHBIO JIOXKHOMOJIOKHUTEIbHBIH CUTHAIL
Pearentel, o0o3HaueHHble B (C), MpencTaBisIOT JIEKAPCTBEHHOE CpencTBo aus 3axsara (1),
JIEKapCTBEHHOE CPEACTBO it OOHapykeHus (2) u omHy win Oojiee MOJIEKYJI, OJOKHPYIOLINX
MUIIEeHb JIEKAPCTBEHHOTO CPeAcTBa, (3).

@ur. 2A-2C WUTIOCTPUPYIOT BiIMsHUE Onokupyromero muiieHb anrurena HuAbl u pH
aHanmM3a Ha curHai aHanusa. (A) bes anturen, OMOKHPYIOMNX MHUIIEHb, AUCCOLUALMS KUCIOTHI
yBennuuBajga (POHOBBIM CHTHAN aHajiu3a B oOpaslie ChIBOPOTKH HEJIOBEKa, HE IOABEPTHYTOM
BO3/IEHCTBHIO, BO3MOXKHO, 32 CYET OTLIEIJIEHUs MHUINEHH OT €€ DHJIOTEHHBIX CBSI3bIBAIOLINX
OenkoB. (B) JlomycTuMbIii ypOBEeHb MUINEHM yBeNWYUBAICA Tpu nodaBiaeHuu 100 MKr/mi
HuAbl npu neiitpansHoM pH (ot mpubnmsurensro 3 Hr/mu a0 150 HI/MIT) U TONOJHHUTEIBHO
yBenuuuBaics (npubmusurenvHo 10 1, 1mkr/mi) s xkomOunammu HuAbl u  ymepeHHO
menoyroro pH. (C) Jo6asnenue 100 mxr/mia HuAbl B ocHoBHBIX ycnoBusix ananmmsa (pH 8,3)
3HAYUTEIIPHO CHU3HMJIO OTIOCPEIOBAHHBIN MULIEHBIO CUTHAJ B 00pa3iax ChIBOPOTKH YEJIOBEKa, HE
NOJBEPTHYTHIX BO3ACHCTBHIO.

®ur. 3A-3D wutrocTpupyroT, yto curHan ADA, monydeHHbIH B pe3ysbTaTe aHaiu3a
00pa3uoB M3 KIMHUYECKOrO HCCIENOBAHUS OT PAa3JIMYHBIX CYOBEKTOB, C HCIOJb30BAHUEM
aaturena HuAbl, Gnokupyromero mumenb, u pH anamuza 8,3, koppenmupoBan C YpOBHSMH
MUIIEHH, HO HE COOTBETCTBOBAN HMX (papmakokmHetmueckuM npopuisiM. (A) Konuenrpamus
MUIIEHH JUIsl Kaxaoro oOpasua w3 kiaumHH4Yeckoro wuccienosanus. (B) Curnan ADA ¢
ucnospzoBanuemM 100 mxr/mn anturena HuAbl, Gnokupyromero mumens, u npu pH 8.3. (C)
IIpopunu KOHLEHTpALUH JIEKApCTBEHHOIO CpencTBa X ANl 3 HCIBITYyeMbIX CyOBekToB. (D)

Jobasnenne Broporo anturesa k muinenu (HuAb2 B koHuenTpauun 100 MKI/MIiT) B COYETaHUH C



HuAb1 (100 mxr/mi) u ipu ymepeHHO 1enouyHoM pH 3¢ ekTHBHO CHIKAIO OMIOCPEeIOBAHHBIN
MUIIEHBIO (POHOBBII CUTHAJ B 00pa3Iax U3 KIMHUYECKOTO UCCIIEIOBAHUS.

®ur. 4A-4C WUIIOCTPUPYIOT OTHOLIEHUE CHUTHAJ/INyM (TIOJIy4YeHHBIH TPU aHAJIN3E
curHan obpasla IO CPaBHEHUIO C IOJyYEHHBIM IPU aHajJu3e (OHOBBIM CHTHAJIOM) IOCIE
JOTOJHUTEIPHON ONTHUMHU3ALUU aHAJIN3a, C LEJbI0 HEe TOJBKO MOJABUTh MEINAOLIEe BIHUSHUE
MUILIEHH, HO 1 N30€KaTh BO3MOXKHBIX JIOXKHOOTpULIATENbHBIX cUrHAOB. (A) KomOunams HuSR
u HuAb2 Obmia Taxk sxe s¢¢exrnBHa, kak komOmnaumst HuAbl u HuAb2, B ymeHblueHuu
MEMIAIOIIEr0 BJIMSHUS MHIIEHH B O0pasiax u3 kiuHudeckoro uccienoBanus. (B) u (C)
Pearentsl, Onokupyromue mutnenb, ¢ Fc mpimu (MsSR u MsAb2) nmo-npexuaeMy 3¢ ¢ eKkTUBHO
YMEHBLIAIOT MEIIAIOIIee BIMSHIE MUIIEHH B 00pa3iax 13 KIMHIYECKOTO UCCIIETOBAHMS.

dur. 5 WUTFOCTPUPYET YCTPAHEHHE MEINAIOLIer0 BJIUSHUS MHUIINEHH B o0Opasmax u3
KJIMHU4ecKkoro uccnenosanus co 100mkr/mn MsSR, 100mkr/ma MsAb2 u npu pH ananmsza 8,3.
Tonbko (OHOBBIN cUrHaN aHau3a ObUT OOHAPYIKEH B 00pasnax u3 KIMHUYECKOTO UCCIIeIOBAHMS
oT 7 cyOBEKTOB B 4 pa3MuHbIe MOMEHTHI BpeMeHH (neHsb 1, 29, 57 u 113).

®ur. 6A-6B nrocTpupyeT MUHUMANIbHOE BIUsAHUE YMepeHHO enouHoro pH ananusa
U peareHToB, OJOKHPYIOLINX MHUIIEHb, HA OOHApYKEeHHE MOJHKIOHAIBHOrO ADA B CBIBOPOTKE
UMMYHH3UPOBAHHBIX KPOJHUKOB M B 00pa3lax TOKCHKOJIOTUYECKOTO MCCIENOBAHUS HA KPBICAX.
(A) Ymepenno menounoii pH 8,3 He okazan oTpuULATENbHOTO BIMAHUS HA OOHapyskeHne ADA B
CBIBOPOTKE KPOJIMKA, UMMYHHU3HUPOBAaHHOTrO JekapcTBeHHbIM Fab. (B) Yayumenssiii ¢gopmar
aHanmm3a ocnalisieT ONOCPEOBAHHbBIE MULIIEHBIO CUTHANIBI U TIO3BOJISIET OOHAPY)KUBATh CUTHAJIBI
ADA B peanpHbIX 00pa3iax TOKCUKOJIOTHYECKOTO UCCIIEOBAHMUS Ha KPBICAX.

®ur. 7A-7B WUIIOCTPUPYIOT CBSI3bIBAHUE MULIEHH C JIEKAPCTBEHHBIM CPEICTBOM B
OTCYTCTBHE H B MPUCYTCTBHU PEAT€HTOB, OJIOKUPYIOIIUX MHIIEHb, U MPU PA3THMYHBIX 3HAUSHHSX
pH ananuza. (A) Kpusble accounnanuy U AUCCOLMALIUHN CBA3BIBAHUS MPHU PA3JIMYHBIX YCIOBHSX
ananu3a. COBUr AJIMHBI BOJHBI (A HM) IPsIMO MPONOPLHOHAIEH M3MEHEHUIO TOJIIMHBI KOHIIA
OuoceHcopa B pe3yJbTaTe CBA3BIBAHHMS MHLICHHU C JIEKAPCTBEHHBIM CPEICTBOM. ACCOLMALUS U
AUCCOLMALMsl MUIIEHU W JIEKAPCTBEHHOrO cpenctsa nokasanel npu pH 7.3 u npu pH 8,2, B
npucyrcTur MsAb2 u MsSR npu pH 7,3 u B npucyrcreiu MsAb2 u MsSR nipu pH 8,2. Takske
NOKa3aHbl KOHTPOJIbHBIE OydepHbie pacTBopel npu pH 7,3 u pH 8,2. Cs3biBaHHE MUIIEHH C
JIEKapCTBEHHBIM CPEICTBOM YaCTHUHO MHruOupyercs ogHuM Tosibko pH 8.3, Xotst komOuHarms
MsAb2 u MsSR npu HeiitpanbHoM pH aHanmu3a MOXKET 3HAYUTENIbHO CHU3HTH CBS3bIBAHHE
MUIIEHH C JIEKAPCTBEHHBIM CPEICTBOM, IMOJHOE MHTHOMPOBAHHE CBSI3bIBAHUS JIOCTUTAETCS C
noMompro koMOmHammu MsAb2, MsSR u ymepenHo menounoro pH. (B) Curnans,
OIMOCPEIOBAHHBIE MHIIEHBIO, B O0paslax M3 KIMHHUYECKOrO HCCIIEAOBAHUS OBUIM YaCTUYHO
yCTpPaHEHbI OJHUM JIMIIb yYMEepeHHO wienodHsiM pH nmm npucyrcrBuem MsAb2 u MsSR mpu
HeiitpanbHOM pH. OpnHako mnojgHOE yCTpaHEHHWE MEIIAIOLIEro BJMSHUSA  JTOCTHIaeTCs
kombuHarmer MsAb2, MsSR u pH 8,3.

NHOAPOBHOE OITHCAHUE CYIIHOCTH U3OBPETEHUA

HNMMYHOTE€HHOCTh JIEKAPCTBEHHBIX IPENapaToB, OCOOEHHO TEPaNeBTUYECKUX OENKOB,

ABJIACTCA CprGSHOﬁ l'IpO6J'IeMOI71 B KIIMHUYCCKUX U NJOKIMHUYCCKUX HUCCICAOBAHUAX, ITOCKOJIbKY



OHa MOXET TPHUBECTH K TMOTEHUHAJIbHO Cepbe3HbIM MMoOo4YHBIM 3P dekTam, moTepe
5¢(}EeKTUBHOCTH W U3MEHEHUsSIM BO3JEHCTBUS  JIEKAPCTBEHHOTO CPEACTBA, 3aTPYAHSS
MHTEPIPETALNIO TaHHBIX O TOKCHUHOCTH, (papmakokuHeTnke (PK) n papmakonunamuke (D).
HNMMyHONOrnueckue aHajau3bl Ha AaHTUTENa K JieKapcTBeHHOMY cpeactsy (ADA) mus
oOHapy>keHMss M  KOJUYeCTBEHHOro ompeneneHus ADA  BaxHbl 1y ONpeneseHus
UMMYHOTE€HHOCTH OMOTEpaneBTUYEeCKUX CPEACTB. 1eM He MeHee, MHIIEHU JIeKapCTBEHHOTO
CpencTBa MOTYT MeIlaTh HMMYHOJIOTHYeCKoMYy aHaiin3y ADA u npuBOIUTE K OMOCPEIOBAaHHBIM
MUILIEHBIO JIOXKHOTIOJIOKHUTENbHBIM pe3yibratam (cMm. @ur. 1B). YpoBHH MuLIEHH MOTYT OBITH
BBICOKUMH Ha OCHOBE TMOBBILIAIOIIEH PEryJsiqui MHUIIEHH W BBICBOOOKACHHS MHIIEHH W3
KOMILJIEKCOB MHUIIEHb.JICKAPCTBEHHOE CPENCTBO W/WJIM MHIIEHB:CBSA3bIBAIOIIUI OEJIOK BO BpeMsi
CTauM KUCJIOTHOW JUCCOLMANNHU, OOBIMHO UCIOJIb3yeMOl B aHanmm3ax Ha ADA 1t moBbIIeHUs
JOMYCTUMOTO YPOBHS JIEKAPCTBEHHOTO CPEACTBA B aHAJIH3E.

ADA 00BMHO TeCcTHUPyeTCS € UCIONb30BAHUEM MHOTOYPOBHEBOIO IMOAXOMA IS
oOHapy>keHHs, TOATBepkAeHus u THTpoBaHus ADA. B CKpUHUHTOBOM aHanmu3e OOBIYHO
UCTIONB3YETCs TUIABAIOLIAsT TOYKA OTCEUEHHs Ul UAEeHTH(UKanmuu oOpa3LoB, MOTEHIHMAJIBHO
noJNIOKUTENbHBIX 10 ADA, B TO BpeMs Kak B MOATBEPKIAIOIIEM AaHAJIU3€ HCIIOIb3YETCs
NOATBEPKIOAIOINAs TOYKA OTCEYEHMs, 4YTOOBI ONpeneuTb, MOXET JM HaOIromaeMbIi
MOJIOXKUTEJIBHBI OTBET B CKPUHHHIOBOM AaHAJIN3€ MOMABIATHCS MPHCYTCTBUEM H30OBITOYHOTO
KOJINYECTBA JIEKAPCTBEHHOIO CPEACTBA (YTO MOATBEPXKAAET 0Opasell Kak IMOJIOKUTENbHBIA 110
ADA). TurpanmoHHast TOYKa OTCEUYEHHUS THUTPA HCIOJIB3YETCS B TUTPALMOHHOM aHAIN3E IS
oueHku ypoBHei ADA B mnojoxurenbHbIXx oOpasuax. B anammzax Ha ADA  00BIMHO
UCTIONB3YEeTCS MOCTUKOBBIA (pOpMAT C MPUMEHEHUEM JIEKAPCTBEHHBIX CPEACTB KaK PEareHTOB
IUIs1 3aXBaTa U OOHAPYKEHUSI. DTU aHAIN3bI OTHOCUTEJIBHO MPOCTHI B IIOCTAHOBKE U MTPOBECHUH,
OOHapy’>KMBAIOT OTBETHl OOJBIIMHCTBA H30THUIIOB, 3a HCKIIOYeHHeM OonbimHCcTBa 1gG4, 1
o0ecreunBaOT OTIMYHYIO YyBCTBUTEIBHOCTh. OHU HE 3aBHCAT OT BUJAA U OOJNIANAIOT BBICOKOH
NPOMYCKHOMW CHOCOOHOCThIO. OIHAKO pPAaCTBOPUMBIE MJIU BBIACISIOIIMECS TUMEPHBIC MU
MyJIbTUMEPHbIE MHIICHU JIEKAPCTBEHHBIX CPEICTB MOTYT MeEINaTh AHAJIU3y M MPHUBOIAUTH K
OIMOCPENOBAHHBIM MULIEHBIO JIOKHOTIOJIOKUTENBHBIM pe3ysibTaTaM. Hampumep, mOBBIIEHHBIN
ypoBeHb romoaumepa MJI-5 B oOpasuax mocse BBeAeHHs A03bl OT MAIMEHTOB, IMOJyYaBIIUX
Menojn3ymad, crnocoOCTBOBaJ HAOMIONAeMOMY YBEIMYEHHUIO TIOJIOKUTENIBHBIX CJIy4aeB B
aHamm3ze Ha ADA 3a cueT ONOCPEIOBAHHBIX MHIIEHBIO JIOKHOIOJOKUTEIbHBIX CHUTHAJIOB B
moctukoBoM aHanuze Ha ADA (Liao, K., et al., J Immunol Methods, 2017, 441: p. 15-23).
IIpucyrcteue NGF, romonumepa, Takke 1aBajio JIOKHOMOJOKUTENbHbIE CUTHAJbl aHAIN3a B
oOpa3uax OT MALMEHTOB, MOJy4YaBIIUX (QyipaHymMad, 3a CUET CBSI3bIBAHWS B BUAE MOCTHKA
bynpanymabda, meueHoro 6moruaoM u pyrerueM (Dai, S., et al., AAPS J, 2014, 16(3): p. 464-
77). Coobmanoce, yro CD20, npuCyTCTBYIOMHIA Ha PparMeHTax KJIETOUHON MEMOpAaHBI, TaKXKe
MPUBOAUT K MEIIAOILIEMY BIIHSHHUIO MaTpulibl B anamuse Ha ADA st oparymymaba (Chen, K.,
et al., J Immunol Methods, 2013, 394(1-2): p. 22-31). Kpome Toro, HegaBHO COOOINATIOCH, YTO

KHCJIOTHas AUCCoUalsa IMMEPU3yEeT MOHOMEPHYIO MHUILIICHD B o6pa3uax ChIBOPOTKH, YTO TAKIKE



MIPUBOAUT K JIOKHOIIOJIOXHUTENbHBIM curHaiiam (Zoghbi, J., et al., J Immunol Methods, 2015,
426: p. 62-9).

Coo0mmanock 0 HEKOTOPBIX TOMBITKAX OrPAaHUYUTh MEIIAIOIIee BIUSHUE MHIICHH.
Hanpumep, mnpenBapurenbHas o0pabOTKa aHTUTENaMM, OJIOKMPYIOIIMMH MHIIEHb, WM
OnokupoBaHue OeKaMu, CBS3bIBAIOIIMMHU MHUIIEHDb, a TAK)KE MMMYHHOMAETUIELUS MULIIEHU ObUTH
UCTIOJIb30BAHBI JUIsl YMEHBIIEHHS MEIIaroIero BIusHus pactsopumoini mutuenu (Liao, K., et al.,
J Immunol Methods, 2017, 441: p. 15-23; Dai, S., et al,, AAPS J, 2014, 16(3): p. 464-77; Zhong,
Z.D., et al., ] Immunol Methods, 2010, 355(1-2): p. 21-8; Weeraratne, D.K , et al., J Immunol
Methods, 2013, 396(1-2): p. 44-55; u Maria M, L.J., Wakshull E, Quarmby V., AAPS National
Biotechnology Conference. Seattle, WA, USA, 2009). Coolmanoce 0 Opyrux CTPaTerusx,
BKJIFOYAsl WCIOJIb30BAHUE JIEKTMHA AarriiOTHHUHA W3 MpopocTkoB mimeHuibl (WGA) s
OJIOKMPOBAHUSI MEILIAIOIIEr0 BIIHMSHHS  BBICOKOTJIMKO3MJIMPOBAHHOTO  Oenka-mMuineHu 0Oe3
BiusiHUSL Ha oOHapyxkenue ADA (Carrasco-Triguero, M., et al., Bioanalysis, 2012, 4(16): p.
2013-26). Jlpyroii anbTepHaTHBHBIN (OpMAaT aHAJIN3a, B KOTOPOM HCIIOJIb3YETCS PAaCTBOPUMBIH
peuentop Fcy I uenoeeka (hsFcyRI) nmst obnapyxkenust obmactu Fc ADA, Takke, Kak
COO0INaeTCsi, CHIDKAET MEMIAIOIIee BJIUSHUE PACTBOPUMBIX MHIIEHEH, OTHAKO 3TOT (opMaT He

JaeT BO3MOXKHOCTh OOHApyHUTh BCe BO3MOXxHbIe wm3oturibl ADA (Wessels, U, et al,

,
Bioanalysis, 2016, 8(20): p. 2135-45). HenasHo Obu1 onyOnukoBaH OpHULMATBHBIN TOKYMEHT, B
KOTOPOM OITUCBIBAETCSl PSIA CTPATErHH IO YMEHBIIEHUIO MEINAIOINEro BIUSHHUS MHILISHEH
JIEKapCTBEHHOTO cpescTBa B aHanmu3ax Ha ADA u Helitpamusyromue anturena (NAb) (Zhong,
ZD., et al, AAPS J, 2017, 19(6): p. 1564-1575). CnenoBarenbHO, BaXKHO pa3padoTaTh
HaJle’KHbIE CIOCOOBI TECTHPOBAHUS, KOTOpPbIE CIHOCOOHBI IPEOAOJETh MEIIAIINee BIMSHUE
MHLIeHeH 1 00eCIeYHnTh TOCTOBEPHbIE OLIEHKH HMMYHOT'€HHOCTH KaK B JOKJIMHUYECKUX, TaK U B
KJIMHUYECKUX HCCIIEIOBAHUSX.

B nanHOM M300peTeHHMH NpeIoKeHbl COCOOBI YMEHBIIEHHS MEMIAIOLIErO BIIHSHUS
MUIIEHH B HWMMYHOJIOTMYECKMX aHamu3ax Ha ADA s CHUXKEHHS — KOJIUYeCTBa
JIO’KHOTIOJIOXKHUTEJIbHBIX PE3YJIbTAaTOB B MMMYHOJIOTHYECKHX aHanmu3ax Ha ADA, Hanpumep, B
MOCTHKOBBIX aHAJIM3aX HMMYHOT€HHOCTH. B 4acCTHOCTH, JAaHHOE OMNKMCAHHE OCHOBAHO, IO
MEHbLIEH Mepe YaCTHYHO, Ha OOHApy>KeHUH TOro (pakTa, 4TO KOMOMHALMS OIHOrO Wi Ooee
peareHToB, OJOKHMPYIOLINX MHIICHb, HANPUMEpP AHTHUTEN M OEJIKOB CIHMSHHUS PELenTOpPOB
mumenn u Fc IgG, B ycnoBusix ymepeHHO mienoyHoro pH aHanm3a NMPUBOAUT K BBICOKHUM
JIOMYCTUMBIM ~ YPOBHSIM PEKOMOWHAHTHOTO O€NKa-MUIIEHH W CHIDKCHHIO KOJHYECTBA
JIO’KHOTIOJIOXKHUTENBHBIX PE3yJIbTATOB B UCCIIEAyeMbIX obpa3uax ¢ npodmsimu @K, koTopeie He
yKa3bIBaJM Ha 3HauuTenbHbIN 0TBeT ADA. COOTBETCTBEHHO, CIIOCOOBI, OMHMCAHHBIE B JaHHOM
IOKYMEHTEe, OOECIEeYMBAIOT YMEHBIIEHHE MEINAIOIer0 BIMSHUS MUIIEHH, KOTAa TOJBKO
CTaHIAPTHBIE MPOLENYPbl KHUCIOTHOW IUCCOLMAIMM M aHTHUTENa, OJOKHUPYIOIIHE MHIIEHb,
SABIISIOTCS] HEA(PPEKTHBHBIMIL

I. Onpenenenns

Jlns Oojee Nerkoro NMOHMMAaHHS AAHHOTO W300pETEHHs] CHavaja JaHbl OIpPEAeNeHHs

HEKOTOPbIX TEPMUHOB. KpOMe TOro, CJeaye€r OTMETUTH, YTO BCSAKHUH pas3, Koraa MNpuUBOAUTCHA



3HauUeHHe WM JMANa30H 3HAYCHUH MapaMerpa, MOApPa3yMeBaeTCs, YTO 3HAYCHUS U JUANa3OHb,
IPOME’KYTOYHBIE MO OTHOLICHHUIO K MePEYHCICHHBIM 3HAYEHHSIM, TAK)KE SIBIISTFOTCS YaCThIO 3TOTO
n300peTeHusl.

B HmwxecienymomeM ONUCAHUM B LENAX NOSCHEHUS] YKa3aHbl KOHKPETHBIE YHCIHA,
Marepuanbl U KOHpHUrypauuu, 4ro0pl 00ecrneunuTh MOJHOe MOHMMaHue n3odOperenus. OQHAKO
IJISL CTIIMAJIMCTA B JAHHOW OOJIACTH TEXHUKHU OyIeT OUeBUIIHO, UYTO M300peTeHHe MOXKET ObITh
peann3oBaHO Ha MpakTHKe 0e3 5TUX KOHKPETHBIX JeTajieidl. B HEeKOTOpBIX Ciydasix XOpOLIO
U3BECTHbIE OCOOEHHOCTH MOTYT OBbITh OMNYINEHbl WM YIPOIIEHbl, YTOObI HE 3aTpyaHSTh
MOHUMaHH€e HACTOSIIEro M300pEeTeHHMSI.

EnuHCTBEHHOE YHCIIO MCTIONB3YIOTCS B JAHHOM JJOKYMEHTE JJisi 0003Ha4Y€HHsI OHOTO HITH
Oosee yeM OHOTO (T.€. O MEHbLIEH Mepe OAHOT0) rPAMMATUYECKOTO OObEKTa B €UHCTBEHHOM
yucie. B kauecTBe mpuMepa «3eMEeHT» O3HaYaeT OUH JJIEMEHT WK OoJjiee OMHOrO 3JIEMEHTa.

TepMUH «aHTUTENO» BKIIFOUAET MOJIEKYJY MMMYHOTJIOOYJIMHA, COCTOSLIYIO U3 YeThIpex
NOJIMMENTHIHBIX 1eTiel, 1ByX Tspkenbix (H) memneit u nByx nerkux (L) neneil, CBA3aHHBIX MEXAY
coboit nucynabduaHbiMu cBsizsiMu. Kaknmasi Tspkenas Lenb COCTOMT M3 BapualbesbHOU obnacTu
TsDKEJIOW 1enn (CokpameHHo oOo3Hadaemoil B maHHOM paokymeHte kak HCVR wnmu VH) u
KOHCTaHTHOH oOnactu Tspkenoi uenu (CH). KoHcranTHast 00nacTh TSKENON LEenu COCTOWT W3
tpex nomenoB: CH1, CH2 u CH3. Kaxpmas nerkas memnb COCTOMT M3 BapHaOeNbHOW 00acTH
Jerkoil uenm (COKpameHHO oOo3Havyaemoil B naHHOM naokymeHTe kak LCVR wmm VL) u
KOHCTAaHTHOH oOnactu nerkoii menu. KoHcTaHTHast 00JacTh JIETKOH LIETTH COCTOMT W3 OJHOTO
nomeHa CL. O6mactu VH m VL moryr ObITh NOTIOJHHUTENBHO MOZAPA3/ieieHbl Ha obiacTtu
runepBapuadeNbHOCTH, Ha3blBAeMble OOJNACTSMH, ONPEACAIOMNMUA  KOMIUIEMEHTApHOCTb
(CDR), nepemeskaromiuecss 0ojee KOHCEPBATHBHBIMH O0JIACTSIMH, HAa3bIBAEMBIMH KapKaCHBIMHU
obnactamu (FR). Kaxnast VH u VL cocrour u3 tpex CDR u weteipex FR, pacrnonokeHHbIX B
HANpaBJIeHUH OT aMHHOKOHLIA K KapOokcukoHuy B cienyroineM nopsinke: FR1, CDRI1, FR2,
CDR2, FR3, CDR3, FR4.

TepMuH «aHTUreH», MpHU KCIOJb30BAHUM B JAHHOM [OKYMEHTe, O3Ha4daeT Jro0oe
BEIECTBO, KOTOpPOE 3aCTaBisieT HMMMYHHYIO CHCTEMY BbIpaOaThiBaTh AaHTUTENA WM
crieudUYecKre KJIETOYHO-OMOCPEAOBAHHbIE HMMMYHHBIE OTBEThHI MPOTUB HEro. AHTHUIEH,
CBSI3aHHBIN C 3a00JieBaHUEM, MPEACTABISIET COOO JIF0OOE BEINECTBO, CBA3AHHOE C KAaKUM-JIHOO
3a0ojieBaHHEeM, KOTOpOE 3aCTaBisieT HMMMYHHYK CHCTEMYy BbipabaThiBaTh AaHTUTENA WU
crieu(UYeCcKHil ONOCPETOBAHHBIN KJIETKAMU OTBET MPOTHUB HETO.

«CBsi3bIBAIOINMIT  TOMEH» (TakKe Ha3bIBAEMblil «CBsI3bIBAIOINAs O0JACThY  HJIH
«CBSI3BIBAIOLINN ()parMeHT»), MPH UCTIONb30BAHUH B JAHHOM JOKYMEHTE, OTHOCUTCSI K MOJIEKYJIe
WIN €€ 4acTu (Hampumep, MEeNTUAY, OJUTONENTHAY, MOJUIENTHRY, OeNKy), KoTopas obimamaer
CMOCOOHOCThIO  CHEeUM(PHUYECKH ¢  HEKOBAJICHTHO AaCCOLMHPOBATBCS, CBSI3bIBATHCS MM
COENUHSTBCS ¢ MUIICHbIO. CBSI3BIBAIOIIUI JOMEH BKJIOUaeT JI0OOro BCTPEYAIOLIErocsl B
NPUPOJIE, CUHTETUYECKOTO, MOJTYCUHTETHYECKOrO WIM PEKOMOMHAHTHOTO MAPTHEPA CBSI3bIBAHUSI
1151 OMOJIOTMYECKOW MOJIEKYJIbI, MOJIEKYJIIPHOTO KOMILIEKCa (T.€. KOMILIEKCa, COIePIKALIEero Be

win Oojee OUONOrMYECKHUe MOJIEKYJIbI) WU IPYrod MPeACTaBISIOUIeHl WHTEpeC MHIIEHU.



IIpuMeps! CBSA3BIBAIOIIMX JOMEHOB BKJIFOUAIOT BapualesbHble OOJACTH OJHOLENOYEYHBIX
umMmyHornoOynuHoB  (Hampumep, ScTCR, scFv), peunentopHele 3KTOAOMEHBI, JIUTAHABI
(HarpuMep, LWUTOKHHBI, XE€MOKHHBI) WIM CHHTETUYECKHE IOJIMIENTHABI, BBIOPAHHBIE IO HX
crieun(pUIecKoll CIIOCOOHOCTH CBSA3BIBATHCS C OHMOJOTMYECKONH MOJIEKYJIONH, MOJEKYJISPHBIM
KOMILJIEKCOM WJIU APYTOH NMPEACTaBIIAIOEH HHTEPEC MULIEHBIO.

«CBs3pIBaOIasl MOJIEKYJIay, KaK MPEANONaraeTcss B JaHHOM JOKYMEHTE, MpPEeICTaBIseT
coboii Monekyiay, KOTopas crneuuduyecku B3aUMOAEHCTBYET C KOHKPETHOH MMIIEHBIO.
[TprMeps! TaKUX CBSI3bIBAIOIIUX MOJIEKYJ BKJIIOUYAKOT, HO HE OFPAaHMYMBAIOTCS UMH, aHTUTENA (B
TOM YHCJI€ MOHOKJIOHAJbHbIE AaHTUTENA) M WX (PparMeHThl, CKOHCTPYHUPOBAHHBIC AHTUTENA,
ciuThie OEJNIKM U Apyrue NOAOOHBIE AHTUTCHCBS3BIBAIOIIME MOJIEKYJIbI, XOPOLIO HM3BECTHBIE
CHEeLHUAINCTAM B JIAHHOW OONAaCTH TeXHUKU. JIOTIONHUTENhHO, TEPMHUH «CBSI3bIBAIOLIAS
MOJIEKyJIa», TIPU HCIOJb30BAHMM B JAaHHOM JOKYMEHTE, BKJIIOYAET pELEenTop WIN
PeLenToponooOHYI0 MOJIEKYITy, KOTOpPasi MOKET B3aUMOAEHCTBOBATH C MUIIEHBIO.

«AHTHTENA K JIEKApPCTBEHHOMY CpencTBY» Hiu «ADA» mpencraBisitoT coOol aHTUTENA,
KOTOpPBIE MOTYT OBITh HAaIpaBJIEHbI MPOTHUB JIFOOOH 00JaCTH JIEKAPCTBEHHOI'O CPENCTBA, TAKOH

Kak Hamnpumep, BapI/Ia6eJ'IbHI:>II\/'I AOMCH, KOHCTAHTHBIC OOMECHBI WJIW TJHUKOCTPYKTYypa

>
JIEKAPCTBEHHOI'O CpeAcCTBa. Takue aHTUTENa K JIEKAPCTBEHHOMY CPEACTBY MOTYT BO3HHMKATb BO
BpeMs TEPAIUU aHTUTEJIAMH KaK HIMMYHOT€HHas peakuus nauuenra (cMm. Pan, Y, et al., FASEB
J. 9 (1995) 43-49). BONBUIMHCTBO «aHTUTEN K JIEKAPCTBEHHOMY CPEICTBY» CBSI3BIBAIOTCS C
OIHOM min OoJee ONpeneNAoIIIMHA KOMIUIEMEHTAPHOCTh 00JIACTMU JIEKAPCTBEHHOT'O CPEICTBA.
CponcTBo aHTUTEN K JIEKAPCTBEHHBIM CPEACTBAM K MX AHTUTEHY JIEKAPCTBEHHOIO CPEICTBA B
LIEJIOM HIKE IO CPaBHEHUIO C a(pPUHHOCTBIO JIEKAPCTBEHHOI'O CPENCTBA K €ro aHTUTEHY-
MUIIEHH.

TepMuH ~ «MOCTUKOBBII ~ HMMMYHOJIOTMYECKHMH  AHAJIM3»  WMIU  «MOCTUKOBBIN
UMMYHOJIOTHYeCKUH aHanu3 Ha ADAY, npu UCIonp30BaHNM B JAHHOM JOKYMEHTE, 00O3Hadaer
MMMYHOJIOTHYECKUI aHaIW3 COHJBUY-TUNA, B KOTOPOM ABYXBajleHTHbI ADA cBsi3bIBaeTcs
IBYMSI Pa3HBIMH CBSI3BIBAIOIIMMU MOJIEKYJaMH (T.€. JIEKAPCTBEHHBIM CPEACTBOM JUISI 3aXBaTa U
JIEKAPCTBEHHBIM CPEJICTBOM JUIsI OOHAPYIKEHMsI), KaXKasi U3 KOTOPBIX CBS3BIBAECTCS C Pa3HBIMHU
HEeNepeKPhIBAIOIIUMHCS WIN HeMeIlarluMu Apyr Apyry snuronamu ADA. B stom ananuze
oOpasyercst COHABUY, CONEPIKALIUI aHTUTENO IJist 3axBaTa, ADA u aHTUTENO U OOHAPYIKEeHUS,
U TakuM oOpa3zom ADA coenuHsieT B BUI€ MOCTHKA JBa CBSI3bIBAIOIIUXCS C HUM aHTHUTENA (CM.
@ur. 1A). AHTUTENo AN 3aXBaTa MOXKET OBITh IMPHUKPEIUIGHO K TBEPAOW IOBEPXHOCTH,
HarpuMep TUTPALMOHHOMY MHKPOIUIAHLIETY WX APYrON TBEPAOHN MOBEPXHOCTH. MOCTUKOBBIN
UMMYHOJIOTHYECKHI aHAJU3 MOXET NPEACTABISATH COOOH aHadn3 C BBICOKOH MPOIYCKHON
crocoOHOCTRIO. B ogHOM acnekTe m300peTeHHss MOCTUKOBBIH MMMYHOJIOTHUECKUH aHAIN3 Ha
ADA, xak omucaHo B JaHHOM JOKYMEHTE, BKJIIOUAeT JBa JIEKAPCTBEHHBbIX aHTUTENA,
«JIEKApPCTBEHHOE CPENCTBO U 3aXBaTa» M «JIEKAPCTBEHHOE CPEACTBO ISl OOHapyXkeHus». B
OHOM BapHaHTE OCYILECTBJICHUS M300pETEeHUs JEKAPCTBEHHOE CPEACTBO JJIsi OOHAPY)KEHUS U

JIEKapCTBEHHOE CPENCTBO [JIs1 3axBaTa COAepXKAaT «OAHY M Ty XKe» MOJIEKyJy aHTUTelNa,
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HarpuMep, PEKOMOMHAHTHO TMOJYYEHHYIO C HCIOJb30BAHMEM OJHOTO M TOrO K€ BEKTOpa
SKCIIPECCUH U COIEPIKALIYIO TAKYIO K€ AMUHOKUCJIOTHYIO MOCIIEI0BATENbHOCTD.

pH npencrasisier coboil norapudMuUecKyro IKajdy, UCHOIb3YEMYIO Uil OIpeeNeHHs
KUCJIOTHOCTH WJIM OCHOBHOCTHM BOIHOro pactBopa. OH NpuOSU3UTENBHO NPEACTaBIsieT COOOM
OTPHLIATENIBHOE 3HAUEHHE JIECATUYHOrO JIorapugpma MOJSIPHOM KOHLEHTPALMU HOHOB BOAOPOAA,
U3MepsieMOH B MOJNAX Ha JUTp. TouHee OH MpeAcTaBisieT COOOH OTpULATENbHOE 3HAYCHUE
AECATHYHOrO JiorapudmMa akTUBHOCTH HMOHOB Bopopoxa. Pacteopsl ¢ pH meHee 7 sBisiroTCS
KUCJIBIMH, a pacTBOpbl ¢ pH Oonee 7 - ocHOBHbIMU. TepMUH «yMEPEHHO MIEIOYHOE 3HAYCHUE
pH», npu ucronb30BaHUU B JAHHOM JOKYMEHTE B OTHOLIEHMM YCJIOBUI aHaIM3a, OTHOCUTCS K
pH ot oxono pH 7,5 no okoso pH 9,5. B onHOM acnekre M300peTeHHsi YMEPEHHO LIeTOYHOe
3Hauenne pH Bkimrouaer pH ot okono pH 8,0 no oxono pH 9,0. B apyrom acnekre n3o0pereHust
yMepeHHO menoyHoe 3HadeHue pH Bkmovaer pH ot okono pH 8,5 no okono pH 9,5. B npyrom
acriekTe M300peTeHHnst YMEepeHHO IenovyHoe 3Hauenne pH sximouaer pH ot okomno pH 7,5 mo
okojyio pH 8,5. B npyrom acnekre u3o0OpeTeHus: yMEPEeHHO IIeJIouHOe 3HaYeHue pH BkirOYaeT
pH, cocrasssiroee okogio 7,6, 7,7, 7,8, 7.9, 8,0, 8,1, 8,2, 8,3 unu 8,4.

TepMuH «iekapCTBEHHOE CpPEACTBO», MpPHU HCIOJb30BAHMU B JAHHOM JOKYMEHTE,
OTHOCHTCS K T€PANEBTHUECKOMY O€JIKY HJIH ero TepaneBTHdecku 3(pQeKTuBHON YacTH, KOTOpBIE
MOXKHO BBOIWTb WHAMBHAY /sl JiedeHus 3aboneBaHusi. B omHOM acnekre wu3oOpereHus
JIEKapCTBEHHOE CPEICTBO NPEACTABISIET COOOH TepamneBTUYeCKHid OEJIOK YeNoBeKa, TaKOW Kak
TEPANeBTHYECKOE MOHOKJIOHAJIbHOE AHTUTENIO YeJIOBEKa HJIM TePareBTHUECKUI CIHUTHIH OeoK
YeJOoBeKa, TAKOW Kak pelenTopHbId Oenok, cauTblii ¢ nomeHoM Fc ummyHornoOyiuHa,
Hanpumep nomeHoMm Fc IgGl. B npyrom acmekte u300peTeHHs JIEKapCTBEHHOE CPEICTBO
NpeNCTaBsieT Co0OW TI'yYMAaHWU3UPOBAHHOE TEPANeBTUUECKOE MOHOKIIOHAJNBHOE aHTuUTeno. B
APYrOM acreKTe H300peTeHHsl JIeKapCTBEHHOE CPEACTBO IIPENCTaBIsAeT COOOH XUMepHOoe
aHTUTENO. B eme onHOM acmekTe M300peTeHHsl JIEKapCTBEHHOE CPEICTBO MPENCTABISIET COOOM
AHTHUTENIO MBbIIIK. B OmHOM acmekre M300peTeHus! TepareBTHUECKOe JEKAPCTBEHHOE CPEICTBO
OLICHUBAETCS B KIIMHUYECKOM HCCJIEOBAHUU.

TepanesTuueckue cpeacTBa, Takhe Kak JEKapCTBEHHbIE CPEICTBA HA OCHOBE aHTUTED,
IIUPOKO HCIOJB3YIOTCS ISl JICUEHHsI Pa3JIMYHbIX 3a00JIeBaHUM, TaKUX KaK OHKOJIOTUYECKUE
3a0oseBaHMsl, IMMYHOJIOTUYECKHE 3a00sIeBaHus, 3a00I€BaHUS LIEHTPAIbHOW HEPBHON CHUCTEMBI,
cocyaucTbie 3a00neBaHus U MHPEKIMOHHBIE 3a00eBaHus. JIeKapCTBEHHBIE CPEICTBA HA OCHOBE
AHTUTEJI, KOTOPbIE BKIFOYEHBI B CIIOCOOBI IO N300PETEHUIO, BKIIIOYAIOT JIFOOBIE TEPAIeBTHIECKNE
aHTHUTENa, OAOOpPEHHBIE PETYJUPYIOIIUM OpPraHOM WM B XOA€ KIMHUYECKHX MU
JIOKJIMHUYECKUX HCTBITAHUH. JlekapCTBEHHBIE CPEINCTBA HA OCHOBE AHTHTEN, ONOOpPEHHBIE B
CHIA u EC mo cocrosamo Ha 2018 r., BKJIIOYAIOT, HO HE OrPAHUYUBAIOTCS HMH,
Oe3moTokcymad, aBeaymad, nymuiymad, qypeainymad, okpenusymad, oponanymad, pecinsyma,
onmaparymab, nmaparymymad, 3;10Ty3ymad, Herutymymad, wuH(Iukcnmad, oOuinrokcakcumad,
arezonnzymad, cekykuHymad, wmemnonusymMad, HUBOIyMad, anupokymad, wumapynusymao,
3BOJIOKyMab, OuHYTykcuMad, Oepaum3ymad, memOponnszymad, pamynupymad, Bemonuzymad,

cuITykcumad, anemry3ymad, mnepry3ymad, wuHpnukcumad, oOuHyTy3ymad, OpeHTykcumao,
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pakcubakymad, Oemumymad, wunwimmmymad, neHocymad, odarymymad, Oecuiecomad,
TonMIN3yMad, KaHaKuHyMad, ronumyMad, ycTeknHyMa0, 1eproan3ymad merosi, KaTymakcomao,
9Kynu3ymal, paHuOu3ymad, mnaHuTymymad, Haranu3ymad, kaTymakcomad, OeBanusymao,
omanu3ymad, nerykcumad, spanuszymad, ubpurymomad TuykceraH, paHoiecoMad, anamumymao,
To3uTyMOMal, aneMTy3ymad, TpacTy3ymad, reMry3ymMad oO30raMuiuH, UH(pIUKCHMAO,
NaTMBH3yMal, HeuuTyMyMa0, Oa3mmKcuMad, puTykcumad.

JlekapCTBEHHOE CpPEACTBO, MHCHOJNb3yeMOE B CIOco0aX IO H300PETeHHI0, TaKxKe
BKJIFOYAET TEPANeBTUYECKOE JIEKAPCTBEHHOE CPEACTBO, KOTOPOE HAXOIHUTCSI B pa3paboTKe HIIH
NPOXOAUT JOKIMHUYECKHE HIIM KIMHUYECKHE HCIBITAHHS, T.€. OLEHHUBAETCS B KIMHUYECKUX
UCTIBITAHHSX.

JlekapCcTBEHHbIE CPEICTBA HA OCHOBE AHTUTEJ MOTYT BKJIIOYATh AHTUTEJA, HALlEJEHHbIE
Ha 000l aHTHreH, BKtouas, Hanpumep, MJI-4R, UJI-6R, MJI-33, PD-1, CD20 X CD3, LAG-3,
WNJI-33, Fel d 1, C5, ANGPTL-3, aktuBun A, GDF8, PCSK9, VEGF, NGF wu BupycHbIi
aHTHUTeH, TakoHl Kak Bupyc 300mb1 uimn MERS-CoV.

JlomoNIHUTE IbHBIE TEeparNeBTHUECKHE CPEACTBA, KOTOpbIE MOJKHO HCIOJb30BaTh B
criocobax mo M300peTeHHIO, BKIIIOUAIOT, HAMPUMED, SBUHAKYMAa0, TpeBOrpyMad, LEeMHUTUTIMA0,
anupokymad, adpmubepuent, ¢pacuHyMad, pUIIOHACENT U CapUIyMad.

Tepaneprudecknue CpeAcTBa TAKXKE BKIKOYAOT OHONMONOOHBIE BApHUAHTHI OXOOPEHHBIX
JIEKapPCTBEHHBIX CPENICTB, HAPHMEp aHTUTEJA WM TepareBTHUeCKue ciauThie Oenku. Hanpumep,
pa3pabateiBatoTcst  OmoaHanorn adumbepuenta, Bkimodas ALT-L9 (Alteogen), M710
(Momenta/Mylan), FYB203 (Formycon (DE)/Santo Holding GmbH) u CHS-2020 (Coherus).

«MHILIeHb JIEKAPCTBEHHOTO CPENCTBAa», MPH MWCIOJNB30BAHUM B JAHHOM JOKYMEHTE,
OTHOCHUTCSI K MULICHH JIEKAPCTBEHHOTO cpencTea. Hanmpumep, B OTHOM BapHaHTe OCYLIECTBICHHS
M300peTeHns] MHUILIEHDb JIEKAPCTBEHHOIO CPEACTBA MPEACTaBIsieT cOOOH ITUMEpHYI0 MHILIeHb. B
ONHOM BAapHaHTE OCYLIECTBICHUS HM300pETEeHHS MHIIEHb JIEKAPCTBEHHOIO  CPEICTBa
TPENCTaBisieT CO0OH TOMOAMMEPHYIO MHUINEHb JIEKAPCTBEHHOIO CPENCTBAa. B npyrom BapuaHTe
OCYLIECTBJIEHHs] M300pETeHUs] MHIIEHb JIEKAPCTBEHHOTO CpPENCTBA MPEACTABIsieT CoOOit
MyJIETUMEPHYIO MHUIIEHb JIEKAPCTBEHHOTO CPENCTBAa. B IpyroM BapHaHTE OCYILIECTBJIEHUSI
U300peTeHus] MHUIIEHb JIEKAPCTBEHHOIO CPENCTBAa MPEACTaBiseT COOOW pACTBOPHMYIO HIIH
BBIIEJSIFOLIYIOCS] MUIIEHb JIEKAPCTBEHHOTO CPENCTBA. MUIIEHb JIEKAPCTBEHHOTO CPECTBA MOJKET
MeLIaTh HWMMYHOJIOTHYECKOMY aHanu3y Ha ADA u mpUBOOUTH K JIOXKHOMOJOKHUTEIbHBIM
pesyJibTaTam aHajin3a.

«PeareHTt, OJOKUPYIOLIMI MHIIEHb JIEKAPCTBEHHOTO CPENCTBA», MPH UCIOIb30BAaHUU B
IaHHOM JIOKYMEHTE, OTHOCHTCSI K JIFOOOMy peareHTy, KOTOpbIH CIOCOOEH CBSI3bIBATBCS C
MHUILICHBIO JIEKAPCTBEHHOIO CPENCTBAa W/WiK OJOKUPOBATH €€ B MMMYHOJIOTHYECKOM aHAJU3e,
TEM CaMbIM MPENOTBpALlasi CBSI3bIBAHHE MHUILEHH JIEKAPCTBEHHOTO CPEICTBA C JIEKAPCTBEHHBIM
CPEICTBOM JJIs 3aXBaTa HJIH JIEKAPCTBEHHBIM CPEACTBOM Iisi OOHapy»keHusi. B oqHOM BapuaHTe
OCYLIECTBJICHHsT W300peTeHUsi peareHT, OJOKUPYIOLINI MHIIeHb JIEKAPCTBEHHOTO CPEeACTBa,
IpeNCTaBsieT coOON aHTUTENO, OJOKUPYIOLee MHUINEHb. AHTHUTENO, OJIOKMPYIOIEe MHIICHb,

MOJKET COIepkKaTb KOHCTAHTHYIO O0JIACTh YeloBeKa WM KOHCTAaHTHYH O0JiacTh Mbimu. B
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OPYrOM BapuUaHTe OCYIIECTBICHHs HM300pPETeHUsT peareHT, OJIOKUPYIOIUN  MUIIEHb
JIEKapCTBEHHOT'O CPENICTBA, MpencTaBysieT coboil cnuteiii Oenok penentopa mumienu u Fe IgG,
pUYeM CIUTBIA O€JOK BKIOYAET YYaCTOK PELeNnTopa MUIIEHU, CBSI3aHHBIH WM CIMTBHIA C
nomeHoM Fc IgG. B onmHOoM acriekTe M300peTeHHs] y4acCTOK peLEeNTopa MUIIEHU SBISETCS
BHEKJIETOUHBIM YYacTKOM peuLentopa. B koHkperHoM acmnekre n3zobperenus nomen Fc IgG
npezacrasisier codboii nomeH Fc IgG venoseka. B npyrom acnekre uzobperenus: nomen Fc IgG
npexacrasisier coboit nomen Fc IgG mbimmm. Kak moppoOHO OmMCaHO B JNaHHOM JOKYMEHTE,
UMMYHOJIOTHUeCKUl aHanu3 Ha ADA, HanpuMep MOCTHKOBBIH MMMYHOJIOTUYECKUH aHAIU3 Ha
ADA, MOXXET BKJIIOYATh OUH WU OOJiee peareHTOB, OJIOKHPYIOLUIUX MHUIIEHb JIEKAPCTBEHHOTO
CpeICTBa, KOTOpPblE YMEHBIIAIOT MeLIalollee BIUSHUE MUIIEHU JIEKAPCTBEHHOIO CPEICTBA B
UMMYHOJIOTHYECKOM aHayiu3e. Hampumep, B OJHOM BapHaHTe OCYLIECTBICHHsS H300pETeHUs
UMMYHOJIOTHYECKHI aHAJIU3 MOXET BKJIOYAThb OAWH PEareHT, OJOKHPYIOIUA MHIIEHb
JEKapCTBEHHOTO  cpeactBa. B 1apyroM  BapuaHTe — OCYIIECTBICHHS — M300pETEHHUS
UMMYHOJIOTHYECKHI aHAJIM3 MOXKET BKJIOYATh JBa peareHra, OJOKHPYIOINX MHIICHb
JIEKapCTBEHHOTO CPEACTBa. B OmNHOM BapHaHTe OCYLIECTBICHHs H300peTeHHst o0a peareHTa,
ONOKHMPYIOINE MHUIIEHD JIEKAPCTBEHHOT'O CPENCTBA, MOTYT COAEPIKATh AaHTHUTENA, OJIOKUPYIOIINE
MUILIEHb JIEKAPCTBEHHOTO CPEACTBA. B ApyroMm BapuaHTe OCYLIECTBIEHHS M300pETEHUS aHAIU3
MOJKET BKJIFOUATh OJHO WM OoJiee aHTUTEIN, OJIOKHPYIOLINX MULICHb JIEKAPCTBEHHOTO CPEACTBA,
U ofuH i OoJiee CUThIX OeNKoB perenropa mutienn u Fe IgG.

IIpy wucnonb30oBaHWM B JAaHHOM JIOKYMEHTE, areHT WM peareHT (Hampumep,
CBSI3bIBAIOLIAS] MOJIEKYJIA, JIEKAPCTBEHHOE CPEACTBO AJI 3aXBaTa, JIEKAPCTBEHHOE CPEJCTBO IS
OoOHapy>KeHHs, aHTUTEJIO K JIeKapCTBeHHOMY cpencTBy (ADA), nexkapcTBeHHOE CpencTBO, OENoK,
depmeHT, aHTUTENO, (pParMeHT aHTUTeNa WJIH POACTBEHHBbIE MOJEKYJbI), KOTOPBIH
MOAM(UILIPOBAH TEPMUHOM «MEUYEHBII», BKIIFOUAET JF0OO0H areHT, KOHbIOTHPOBAHHBIN C APYyTroH
MOJIEKYJIOH WM XUMHYECKMM AareHTOM, KOTOpBbIM MOAJAeTCs 3KCIEPUMEHTAIbHOMY
oOHapyskeHHI0 (Hampumep, «OoOHapyKUBaeMmasi MeTKa»). XMMHUYECKHUE areHThbl, TMOIXOMSLINE B
Ka4yecTBe METOK ]ISl MEYEHBIX areHTOB, BKJIIOYAIOT, HO HE OrPaHUYUBAIOTCS UMM, PYTEHHUH,
PAaTUOJIOTHUYECKYI0 METKY, (DOTOIIOMHHECLCHTHYIO METKY, XEMUJIIOMHHECLEHTHYI0 METKY,
(IyOpPECLEHTHYI0 METKY, JJIEKTPOXEMHIJIIOMHHECLEHTHYIO METKy, (EpMEHTHYI METKY,
KBAHTOBbIE TOYKU WJIM METKY ONTHYECKOro KpacuTens. [pyrue MeTku BKIIOYAIOT, HalpUMep,
ouotnH, Oenok A, Oemok G, rayrarnonuH-S-tpanchepasy (GST). DTu MeTkH MOXKHO
HCIOJIb30BaTh U1l MapKUPOBKHU JIEKAPCTBEHHBIX aHTUTEN AJI 3aXBaTa, KOTOpPbIE 3aTEM MOKHO
MPUKPENUTD K TBEPAOH MOBEPXHOCTH.

IIpyn MCHONB30BAHMU B JAHHOM JOKYMEHTE, TEPMHUHBI «(IyOpPECIEHTHAas MEeTKa» |
«(hyopodop» MOTYyT UCHOIB30BATHCS B3AMMO3aMEHSIEMO U OTHOCUTBCS K JIFOOOMY BEINECTBY,
KOTOpO€ M3JIy4aeT 3JIEKTPOMArHUTHYHO SHEPTUI0, HAMpUMEpP CBET C OINpeneNeHHOW JIMHOMN
BOJIHBI (JUTMHOM BOJHBI H3JIy4E€HHMs), KOTZAa BEI[ECTBO OCBEIIACTCS H3JIyY€HHEM C Jpyroi
JUTMHOW BOJIHBI (JTMHA BOJIHBI BO30Y KIEHHS), U MPEeIHA3HAYEHBI JUIsI OXBAaTa XUMHUUYECKOW WIH

OMOXUMHYECKOH MOJIEKYJIbl UJIH €€ ()parMeHTOB, KOTOPbIE CIIOCOOHBI B3aMMOAEHCTBOBATH HITU
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pearnpoBaTh crnenuUUECKH C MPEACTABISIOIIMM WHTEPEC AaHaJuTOM B oOpasie, 4ToOBI
o0ecreunTh OUH W 00Jiee ONTUYECKUX CUIHAJIOB.

Ilpy wucnonp30BaHUM B JAHHOM JOKYMEHTE, «IONYCTHUMBIH YPOBEHb MHIICHW)
orpeneNnsercss Kak KOJMYECTBO MHINEHH, HEOOXOAuMOe Il TI'eHepalud OINOCPEAOBAHHOIO
MUIIEHBIO JIOXKHOMOJIOXKUTEIBHOTO CUTHajla B aHaiu3e (C CUTHAJIOM aHajlu3a BbIIE TOYKU
OTCEUEHUsI TUIAHIIIETA).

Tepmun «oOpasen» BKIIOYAET, HO HE OrPaHUYMBAETCS 3THUM, JHO00€ KOJIMYECTBO
BEIIIECTBA OT JKUBOTO HJIM paHee KHUBOrO OpraHu3Ma. Takue jKUBbIe OPraHU3Mbl BKIIFOYAIOT, HO
HE OrPaHMYMBAIOTCS UMM, JIFOJEH, MbILIeH, 00€3bsH, KPbIC, KPOJIMKOB U APYTUX JKUBOTHBIX. B
ONHOM BapHaHTE OCYINECTBIEHHUs W300peTeHHss Takue oOpaslbl BKJIIOYAKOT, HO He
OTPaHUYMBAIOTCS MMM, LEJIBHYIO KPOBb, CBIBOPOTKY WM IUIa3My OT cyObekta. B omHOM
BapHaHTe OCYLIECTBIICHUsT M300peTeHus: oOpasel, HampuMep oOpasell ChIBOPOTKH, MPEACTABIISET
coboii oOpasern, TOJy4YeHHBIH OT CyOBEKTa BO BpeMsl KJIMHUYECKUX WA JOKIHHHYECKUX
UCTIBITAHUH JIEKAPCTBEHHOTO cpenctsa. Hampumep, obOpaser MOXKHO MONYyYUTh OT CyOBeKTa
NIOCJI€ BBEACHHUS JIEKAPCTBEHHOT'O CPEACTBA BO BPEMS KIIMHUYECKOTO MCTIBITAHHS.

ITpu MCTIONBb30BaHUH B JTAHHOM JIOKYMEHTE, TEPMHUH «CYOBEKT» OTHOCHTCSI K OPTaHU3MY
YeJIOBeKa WMJIM OTIMYHOMY OT YeJloBeKa OpraHm3My. Takum oOpa3oM, ONMUCAHHBIE B JAaHHOM
TOKYMEHTBI CITOCOOBI M KOMIUIEKCHI CIIMSIHUS IPUMEHNMBI K 3a00JIEBaHUSIM U TATOJIOTHYECKUM
COCTOSIHUSIM KakK JIFOJIEH, TaKk U JKUBOTHBIX. CyObeKTaMi MOTYT OBITh «IALUEHTBbD», T.€. KHBBIE
JIFOJIA WJIM OPTaHU3MBI, OTJIIMYHBIE OT YEJIOBEKA, MMOJyYaAroIINe MEAULIMHCKYIO TIOMOLIb B CBSI3U C
3a005€BaHNEM WIIM TMATOJOTMYECKHM COCTOSTHHEM, WIH JIFOAW WJIW OPTaHU3MbI, OTJIUYHBIE OT
4eyoBeka, 0e3 OmpeneNeHHOro 3a0oJeBaHus, KOTOpble OOCIEAYIOTCS Ha HaJlU4ue MPHU3HAKOB
NAaTOJIOTHU WJIM HAJIMUNE/OTCYTCTBHE ONPENENIEHHOrO MaTOJOrn4ecKoro coctosiHusl. CyOBeKThI
TaKXKe BKJIIOYAIOT YYACTHUKOB KJIMHUYECKUX HCIBITAHUN JIEKAPCTBEHHOTO CPENCTBA, NPH 3TOM
CyOBEKTY BBOAMJIH JIEKAPCTBEHHOE CPEICTBO JUIS Leseil NCTIBITAHUSL.

Tepmun «nomen Fo», unn «Fc ummyHornoOynuHay, win «Fc Ig» mpenHasHavyeH mis
0003HAYEeHUsT «KPUCTAIUTM3YIOIIErOCs (hparMeHTay OOJIACTH TSHKEJOW LEMd UMMYHOTJIO0YJINHA.
Kak mpasuno, nomeH Fc crnocobeH B3auMOAEHCTBOBaTH CO BTOPbIM JOMeHOM Fc ¢
oOpasoBaHneM qumepHoro komruiekca. Jlomen Fc MoxeT ObITh CIOCOOEH CBSI3BIBATH PELIENTOPHI
KJIETOYHOH MOBEPXHOCTH, Ha3bIBaeMble peuentopamu Fc, u/mmm OeiKku CHCTEeMbl KOMILIEMEHTA
WIA MOXET ObITh MOAMMUIIUPOBAH ISl YMEHBIIEHHs WM YBEJIHYEHHUs] TaKOW CBSA3BIBAIOIIEH
cnocobHocTH. Jlomen Fc moxer mpoucxomaute n3 uzotunos anruren IgG, IgA, IgD, IgM wmm
IgE (Ha3piBaeMblli B JaHHOM nokyMeHTte nomeHoM Fc IgG, nomenom Fc IgA, nomenom Fc IgD,
nomeHoM Fc IgM u nomenom Fc IgE, coorBercTBenno). JlomeH Fc MoxeT BIUsITH HA UMMYHHYIO
AKTHUBHOCTb, BKJIOYAsi ONICOHU3ALMIO, JIM3HC KJIETOK, AETPAHYJSILHUIO TYUHBIX KJIETOK, 0a30(uioB
U 203MHO(GHMIOB M JIpyrue NPOLECChHl, 3aBUCHUMBbIE OT penentopa Fc, akTuBauumio myTH
KOMILJIEMEHTA;, U CTAOMILHOCTD O€JIKa il Vivo.

Tepmun «momumenTumy NpedHa3HadeH Ui O00O3HAueHUs JO0Oro  mojuMepa,
comepskatiero o0y u3 20 MPUPONHBIX aMHHOKHCIIOT, HE3aBHCHMO OT €ro pasmepa. XOTs

TEPMUH «OeNoK» YacTo HUCIOJIB3YETCsA B OTHOLICHUHU OTHOCHUTCIIBHO OOoNbIINX 6eJ'IKOB, a
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«TETNTUI» YaCTO HCIIOJIb3YETCs] B OTHOLIEHUH HEOOJBbINNX MOJUIETITHAOB, HCIIOIB30BAHUE ITHX
TEPMHUHOB B JAHHOW OOJIACTH YacTO MepeKpbiBaeTCsi. TepMUH «ITOJUMIENTHA» OOBIYHO OTHOCHTCS
Kk OenkaMm, TOJUNENTHIAM W TENTHAAM, €CJIM He yKa3aHo wuHoe. IlenTuabl, MPUTOAHBIE B
COOTBETCTBUH C JAHHBIM PACKPBITHEM, OOBIYHO COCTABISIFOT OT okoJio 0,1 no 100 /[ wmu Gonee
no okojo 1000 /I, mpennoururensHo okoso 0,1, 0,2, 0,5, 1, 2, 5, 10, 20, 30 u 50 k/l, uro
OLIEHEHO C TMOMOLIBI0 CTAHJAPTHBIX METOOB OINpPENENIeHUsT pa3Mepa MOJIEKYJ, TaKUX Kak
ueHtpudyruposanue uin sjekrpodopes B JICH-nomuakpuiaMuaHoM rese.

IIpu uCMONB30BaHMM B JAHHOM AOKYMEHTE, TEPMHH «PACTBOPUMBIIN» O3HAYAET, YTO
CIUTasi MOJIEKyJIa PACTBOPHMA, €CJIM OHA OCTAETCS B BOIHOM PACTBOPE MPH TEMIIEPATYPE BBILIE
okoio 5-37°C w mpu HEeWTpasbHOM WM ONM3KOM K Hemy pH B NMpUCYTCTBMM HHM3KOHW WK
HYJIEBOW KOHI[EHTPALMd AaHUOHHOTO WJIM HEHMOHOT€HHOTO MOBEPXHOCTHO-aKTUBHOTO BELIECTBA.
B sTux ycnoBusix pacTBOpuMBIH Oeslok YacTo Oyder MMeTh HH3KOE YHCIIO CEeIUMEHTALIWH,
Harpumep, MeHee dyeM oT okoio 10 mo 50 emmumn CsepOepra. YHIOMsIHYTBIE B JaHHOM
JOKYMEHTE BOJIHBbIE PaCTBOPBI OOBIYHO cozepskaT OydepHoe coennHeHne s yeTaHoBeHus pH,
00bruHO B muana3one pH okono 5-9 u B quama3oHe MOHHOHM CHITBI OT OKoJIo 2 MM 1o 500 MM,
HNHorna no0GaBisitoT MHTHOWTOpP TPOTEa3bl WJIM MSTKOE€ HEHMOHHOE IMOBEPXHOCTHO-aKTHBHOE
BelIeCcTBO. J{OMOSHUTENBHO, TPU KEJIAHUU MOKET ObITh JO0aBJIeH OEOK-HOCHTENb, TAKOW KaK
Obrymii ceiBOpOTOUHBI anbOymMuH (BSA), no Heckonbkux mr/mut. [Ipumepsl BomHBIX Oydepos
BKJIFOYAIOT CTaHAApTHBIA (QocdaTHO-coneBolt Oydep, Tpuc-OydeprusnpoBaHHBIH CONEBON
PacTBOpP HWIIK APYTHE XOPOIIO U3BECTHBIE Oy(hephbl U COCTABBI KIIETOUHBIX CPEl.

TepmuH «TBepaasi MIOBEPXHOCTH» O3HAYAET HETEKyUee BEIIEeCTBO U BKIIFOYAET YaCTULIBI (B
TOM YHUCJI€ MHUKPOUYACTHIIBI M IIAPHUKH), U3TOTOBJICHHbIE M3 TAKHMX MAaTEPHAJIOB, KaK IMOJIUMED,
MeTajul (MapaMarHuTHbIE, (epPOMArHUTHBIE YaCTHUIIbI), CTEKJIO M KepaMHuKa, rejaeoOpasHbie
BELLECTBA, TAKUE KAK JUOKCUJ KPEMHUS, OKCUJ aJIOMUHMS U MOJMMEPHBIE I'eJU; KamWUIsphL,
KOTOpPbIE MOTYT OBITh U3rOTOBJICHBI M3 TIOJIMMEPA, METAJLIA, CTEKJIa H/ MU KEPAMHKH; LICOJIUTHI U
IpyTHe TIOPUCTBIE BELIECTBA, SJIEKTPOIbI;, TUTPALMOHHBIE MUKPOILJIAHIIETHI, TBEPbIE MOJOCKH,;
KIOBEThI, NPOOMPKM WM JAPYrde KOHTEHHepbl IJisi OOpas3loB cheKkTpomerpa. TepMuH
«BBIICNIEHHBIN» OTHOCHUTCSI K KOMIIO3ULIMH, COEJUHEHUIO0, BEINEeCTBY WJIH MOJIEKYJIe,
U3MEHEHHBIM Y€JIOBEKOM 10 CPABHEHHIO C €CTeCTBEHHBIM cocTosinneM. Hanpumep, kommnozuius
VI BEIECTBO, BCTPEYAIOINEECs B IPUPOJIE, BBIACIEHO, €CIM OHU ObLTH U3MEHEHBI UJTH YAaJIeHbI
U3 WCXOMHOW cpedpl, Win U TO, u aApyroe. Hampumep, MOMUMHYKICOTHI WA TOJHUIETTH,
€CTECTBEHHO MPHUCYTCTBYIOLIUN B >KUBOM JKMBOTHOM, HE SIBJIIETCS BBIICJICHHBIM, HO TOT K€
MOJIMHYKJICOTHA WM TIOJUMENTH], OTACICHHBIM OT COCYIIECTBYIOIINX B €r0 €CTECTBEHHOM
COCTOSIHUHM BEIIECTB, SIBJSIETCS BBIICJIICHHBIM, TMPH HCIOJb30BAHUH YKA3aHHOTO TEPMHUHA B
JAHHOM JIOKYMEHTE.

II. YMenbmieHHe MeAIIero BJAUSTHUSI MUIICHU

MocTrukoBbIli IMMyHOJIOTHYeCKu aHanmu3 Ha ADA s obHapyskenust ADA B oOpaste,
KaK TOApOOHO OMHCAHO HHXKE, YYBCTBUTEJIEH K MEINAIOUIEMY BJIUSHUIO  MHIIEHU
JIEKapCTBEHHOTO  cpeAcTBa  (JIOKHOMOJIOKUTENbHBIM  curHan ADA). B mocTtukoBom

UMMYHOJIOTHUYECKOM aHaiim3e Ha ADA obpasen; HHKyOUPYIOT C JIEKAPCTBEHHBIM CPEACTBOM JUJIsS
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3axBaTa (MEYEHbIM WJIM HEMEUeHbIM) M JIEKAPCTBEHHBIM CPEICTBOM Uil OOHApPY KEHHS,
comepkamuM JAeTekTupyemyro MeTky. llocne wunkyOammm oOpasua obpasyercs CIHIBHY,
cofep KAl JIEKapCTBEHHOE CPencTBO Ans 3axBata, ADA u jexkapCTBEHHOE CPENCTBO IS
oOHapy>keHHs, 1 TakuM 00pa3oM ADA B Buae MOCTHKA CBSI3bIBAET JBA CBSA3BIBAIOIIUXCS C HUM
JIEKapCTBEHHBIX CPEACTBa, U cBA3aHHbIE ADA Moxker ObiThb OOHapyxkeH (cm. Pur. 1A).
HCTUHHO-TIONIOKUTENBHBIM CUTHAJ B MOCTUKOBOM aHaiu3e Ha ADA BO3HHMKAaeT B pe3ysbrarte
IABYXBAJEHTHOrO CBsi3biBaHMA ADA ¢ J1eKapCTBEHHBIM CpPEICTBOM Ul 3axBara M|
JIEKAPCTBEHHBIM CPENCTBOM il OOHApykeHusi ¢ oOpasoBaHHeM MOCTHKA. OIHAKO TMOSBISETCS
JIO’KHOTIOJIOXKHUTEJIbHBIN PE3yJIbTaT, KOrJa JMMEpHAs WM MYJIbTUMEpPHas MHLICHb B BUJE
MOCTHKA CBSI3bIBAET JIEKAPCTBEHHOE CPEACTBO JUIsl 3aXBaTa M JICKAPCTBEHHOE CPEINCTBO IS
OOHapy’KeHHsI, TEM CaMbIM 0Opa3yercss MOCTUK ¢ MulleHbto (cMm. ®ur. 1B u, Hanpumep, Liao,
K., et al., J Immunol Methods, 2017, 441: p. 15-23).

Kak moka3zaHo B MPHUBEICHHOM B JAaHHOM JTOKYMEHTE MPHMEpE, B JaHHOM H300pETeHUH
NPEJIOKEHBI CIIOCOOBI YMEHBIIEHHUST MEIIAIOINETO BIMSHUS MULICHU JIEKAPCTBEHHOT'O CPENCTBA
B MOCTHKOBOM HMMMYVHOJIOTHYeCKOM aHann3e Ha ADA, TeM caMblM CHH)XAeTCsl KOJHYECTBO
JIO’KHOTIOJIOKHUTEJbHBIX pe3yNbTaToB. CrocoOb!l BKIIOYAKOT MHKYOALMI0 o0pasua Mo MeHbLIeH
Mepe C OIHUM PEeareHTOM, OJOKHPYIOLIIUM MHUIICHb JIEKAPCTBEHHOTO CPEACTBA, B YCJIOBHSX
yMepeHHO wenouHoro pH ananusa.

B onHOM BapumaHTe OCYINECTBIEHHS B M300PETEHMH MPEUIOKEH CIIOCO0 YMEHBIIEHHS
MEIIAOINEro BIMSHHUA MHIIEHU JIEKAPCTBEHHOI'O CPEACTBA B MOCTMKOBOM MMMYHOJIOTHYECKOM
aHamu3e Ha ADA nnsa onpenenenus Hammuust ADA K nexkapcTBEHHOMY CpEnCTBY B oOpasie
CBIBOPOTKH. JTOT CHoco0 BKJIIOYAET TMpHUBENEeHHEe o0pas3lia CHIBOPOTKM B KOHTAaKT C
JIEKaPCTBEHHbIM CPEACTBOM Ul 3aXBara, JIGKAPCTBEHHBIM CPEACTBOM Il OOHAPYXKEHUs U
OIHUM WK OOJiee peareHTaMu, OJOKUPYIOIMMHU MHIIEHb JIEKAPCTBEHHOI'O CPENICTBA. 3aTeM STH
KOMITOHEHTbI HHKYOUPYIOT B YCJIOBUSIX YMEPEHHO IenouHoro pH aHammsa, mo3BOJISIs peareHry,
OJMOKHUPYIOIEMY MHUIICHb JIEKAPCTBEHHOTO CPENCTBA, B3aUMOICHCTBOBATh C MHUIIEHBIO
JIEKApPCTBEHHOT'O CPENCTBA, MPUCYTCTBYIOLICH B OOpasle, TeM CaMbIM yMEHbIIAs MELIArolnee
BJIMSIHUE MHIIEHH JIEKAPCTBEHHOTO CPEICTBA B MOCTUKOBOM HMMMYHOJIOTHYECKOM aHAJIHM3€ Ha
ADA.

B omHOM acmekre wu300peTeHHMst CHoco0 OMOJHUTENBHO BKIFOYAET BBITIOJHEHUE
MOCTHKOBOT'O UIMMYHOJIOTHYECKOTO aHann3a Ha ADA, kak OMrcaHo HIDKe.

B npyrom acnekrte m3o0pereHust OMUH Wi 0OJiee PeareHTOB, OJIOKUPYIOIIUX MHIIEHb
JEKapCTBEHHOTO CPENCTBA, CHOCOOHBI CBSI3bIBATBCA € W/WIM  OJOKUPOBAaTh MHIICHb
JIEKapCTBEHHOTO CPEICTBA B HWMMYHOJIOTHUECKOM AaHaJINW3e, TakKuM O00pa3oM TMpenoTBparnas
CBSI3bIBAHHME MHIIEHH JIEKAPCTBEHHOTO CPEACTBA C JIEKAPCTBEHHBIM CPEACTBOM JJIsl 3axXBaTa
W/WIN JIEKapCTBEHHBIM CPEICTBOM Ul OOHAapykeHHs. B KOHKpeTHOM acmekTe n300peTeHus
OIVUH WM OoJiee peareHTOB, OJIOKUPYIOMUX MHUIIEHb, MPEACTABISIOT COOON CBS3BIBAIOINYIO
MOJIEKYJly, OJIOKMPYIOIIYIO MHIIEHb, TAaKyl0 KaK AHTHTENO. B OMONHUTENPHOM acrekTe

1/1306peTeH1/1;{ AHTUTCIIO, 6J'IOKI/IPYIOH.I66 MHHICHDb, COACPIKUT KOHCTAHTHYHO 00JIaCTh Y€JIOBEKA.
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Ecnu cBs3piBarommast Mousekysia, OJIOKHpYHOIAs MHIIEHb (HampuMep, aHTUTENO), |
JIEKAPCTBEHHOE CpPEACTBO (HAmpuMep, JISKApCTBEHHOE AaHTHUTEJIO0) HMEIOT OJUHAKOBbIC
KOHCTaHTHble oOyactu uenoBeka, ADA B oOpasuax ChIBOPOTKH, KOTOpbIE CHELU(PUYHBI K
obnmactu Fc nekapCTBEHHOrO CpENCcTBAa, MOTYT CBS3BIBATBCS C AHTHTEJIOM 4YeJIOBeKa,
OJOKMPYIOIIUM MHINEHb, M TOTEHIMAJbHO 3aTPyOHSATh OOHApy’KeHHE B aHAJIHM3e. 3aMeHa
obnacreii Ig uenoBeka aHTUTeNna, OJIOKHPYIOLIErO MHUIIEHb, HA oOmacTu Ig MbIK MOXeET
NPUBECTH K YMEHBLUICHHIO MEMIAIOUIer0 BIMAHUS AaHTHUTENa, OJOKUPYIOLEro MUIIEHb
JIEKapCTBEHHOIrO cpenctBa, Ha oOHapyxkenne ADA. Takum o00pa3oM, B OZHOM acIieKTe
H300pETeHHUs] AaHTUTENO, OJIOKUPYIOLIEe MUIIEHb, COIEPKUT KOHCTAHTHYIO O0JNIACTh MBIIIH.

MOCTUKOBBI UMMYHOJIOTHUECKUH aHamu3 Ha ADA MOXeT BKJIIOYATh ONMH WM Oolee
peareHTOB, OJOKHMPYIOIIUX MHIIEHb JIEKAPCTBEHHOIO CpeACcTBa. B OfHOM acriekTe M300peTeHus
UMMYHOJIOTHYECKUI aHAIMU3 BKJIOYAET JBa peareHTa, OJOKUPYIOLIMX MHUIIEHb JIEKAPCTBEHHOTO
cpenctBa. B KOHKpeTHOM acmekrte H300peTeHMs ABa peareHTa, OJIOKMPYIOIIMX MHUIIEHb
JIEKAPCTBEHHOTO CPEJACTBA, MPEACTABISIIOT COOOH  aHTHTeNa, OJIOKHPYIOIIME MHUIIEHb
JIEKAPCTBEHHOTO  CPEACTBa, HANpUMep I[e€PBOE AaHTUTENO, OJIOKMPYIOLIee  MHIIEHb
JIEKAPCTBEHHOTO CPENCTBA, M BTOPOE AHTUTENO, OJIOKHPYIOLIee MHUIIEeHb JIeKAPCTBEHHOIO
cpenctBa. B Ooyiee KOHKPETHOM acmekTe H300peTeHHs] TEepBOe W/WIM BTOPOE AHTHUTENA,
OJIOKMpYIOIMEe MUIIEHb, COAEP)KAT KOHCTAHTHbIe O0JNacTH YejoBeKa. B IpyroM KOHKPETHOM
acriekTe HM300peTeHHs MepBOE W/HMIM BTOPOE AHTHUTENA, OJOKMPYIOLINE MHIIEHb, COAEpIKaT
KOHCTaHTHbIE 00JacTH MbILIH. B eme ogHOM acnekre n300peTeHus: Kak NepBoe, TaK U BTOPOe
aHTUTEJO0, OJOKUPYIOLee MHUIIEHb, CONEpKAT KOHCTAHTHBIE 00JacTH 4esoBeka. B eme ogHOM
acriekTe N300peTeHus] KaK MepBoe, TaK M BTOPOE aHTHTENO, OJOKUPYIOLee MUIIEHb, COepIKaT
KOHCTaHTHble oOmactu Mpioud. B gpyrom acmekte wu300peTeHHMs NEepBOE AHTUTEINO,
OJOKMpYIOIee MUIIEHb, CONEPXKUT KOHCTAHTHYIO OOJIACTh YENIOBEKa, a BTOPOE AHTHTEJO,
OJOKMpYyIOIee MHIIeHb, COAEPKUT KOHCTAHTHYIO o0OJjacTh MbIIK. B eme omHOM acmekte
nu300peTeHus] MepBOe AHTUTENO, OJIOKHMpPYIOIIee MHIIeHb, COAEPKUT KOHCTAHTHYIO 00JacTh
MBIIIK, @ BTOPOE AaHTUTENO, OJIOKUPYIOIEe MHIINEHb, COHNEPIKUT KOHCTAHTHYIO O0O0JacThb
JeJIoBeKa.

B onHOM BapuaHTe OCYLIECTBIICHHS B M300pETEHUU MPEAIOKEHbI CIIOCOObI YMEHbLICHUS]
MELIAOLIEer0 BIMSHUS MHIICHH JIEKAPCTBEHHOTO CPEAICTBA B MOCTUKOBOM HMMYHOJOTHYECKOM
anamuze Ha ADA st onpenenenust Hanmuuusi ADA K JlekapCTBEHHOMY CPencTBy B oOpasiie
CBHIBOPOTKH, BKJIIOYAIOIIHE MpUBENeHHe 0o0pas3la ChIBOPOTKH B KOHTAKT C JIEKAPCTBEHHBIM
CPENCTBOM [Uisl 3aXBaTa, JIEKAPCTBEHHBIM CPEICTBOM MAJisi OOHApPYXKEHUS, MEPBbIM AHTUTEJIOM,
OJIOKMPYIOIIUM MHIIEHb JIEKAPCTBEHHOTO CPENCTBA, U BTOPBIM AHTUTENIOM, OJOKHUPYIOLIUM
MHILIEHb JIEKAPCTBEHHOTO CPENCTBA. DTH KOMIIOHEHTbI MHKYOHPYIOT B YCJIOBHSAX YMEPEHHO
menouHoro pH aHanm3a, 4YTO MO3BOJSIET MEPBOMY AHTUTENY, OJIOKHPYIOIIEMY MHUILIEHb
JIEKAPCTBEHHOTO CPENCTBA, U BTOPOMY AHTUTENy, OJIOKHPYIOINEMY MHIICHb JIEeKAPCTBEHHOI'O
CpPEencTBa, B3aWMOJAEWCTBOBATb C MHILICHBIO JIEKAPCTBEHHOI'O CPENCTBA, MPUCYTCTBYIOLICH B
o0pasie, TeM CaMblM yMEHbIIAs MELIAIOLIee BJIMSHUE MHIIEHU JIEKAPCTBEHHOTO CPENCTBA B

MOCTHKOBOM MMMYHOJIOTHUECKOM aHanu3e Ha ADA.
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Kak ommcaHo B JaHHOM JOKYMEHTE, aBTOpaMU H300peTeHus ObLIo OOHApYIKEHO, YTO
aHTHUTENa, OJIOKUPYIOLINE MHUILIEHb, HCIOIb3yEeMble B MOCTUKOBOM MMMYHOJIOTUYECKOM aHAJIN3e
Ha ADA, wmoryr umerp Hekotopele obmue mnepectpoiiku CDR VH ¢ wuccrenyemsim
nekapctBeHHbIM cpenctBoM. CoorserctBeHHO, ADA, cnenuduuable K 3TUM  00acTIM
nepectpoiiki VH, MOTyT CBS3bIBATHCS C aHTUTEJIOM, OJOKUPYIOLIEM MUIIEHb, B 0Opaslie, 4To
NOTEHLHMAJIBPHO MOXET 3aTPyAHATh HX OOHapykeHHe B aHammsze. [l onTumu3auuu
oOHapy)keHHss ObUI CKOHCTPyHMpOBaH peuentop MuineHu, cautblii ¢ Fc IgG uenoseka, u
UCTIOJIb30BaH B CIIOCO0AX MO JaHHOMY M300PETEHUIO0 BMECTO OJJHOTO U3 aHTUTEIN, OJOKHPYIOLIHX
MUILIEHb.

B opHOM BapuaHTe OCYIIECTBJIEHUS H300peTeHHss OAMH WM 0Ojieeé pPEeareHTOB,
OJIOKMPYIOINX MHUIICHb JIEKAPCTBEHHOTO CPEACTBA, MCIOJIB3YEMBIX B Crocodax MO AaHHOMY
U300pETEHHIO, COAEpIKaT YYacTOK pelenTopa MHUIIeHU, CiuTbii ¢ nomeHoM Fc IgG (cnurbriii
6enok peuenropa mumenn U Fc IgG). B onHoM acmekre m300peTeHHs] y4acTOK perenTtopa
MUIIEHH SIBJIIETCS BHEKJIETOUHBIM Y4YacTKOM penentopa. B apyrom acnekre u3oOpeTeHus
cnuteiii 6enok peuentopa mutuenu u Fc IgG sBnsiercs pactBopumbiM. B KOHKpeTHOM acriekte
uszobperenus: nomen Fc IgG cnuroro Oenka penentopa mummenu u Fc IgG npencrasisier codoit
nomeH Fc IgG yenoseka.

Ecnu cnuteiii 6enok peuenropa mumenu U Fe IgG u nexkapcTBeHHOE CPEICTBO UMEKOT
obmactn Fc IgG uemnosexka, ADA B oOpa3uax chIBOpPOTKH, creruduuHble k obmactu Fc
JIEKApCTBEHHOT'O CPEICTBA, MOTYT CBS3BIBATBHCS CO CIUTHIM O€JNKOM perenropa MuineHu u Fc
IgG u nmoreHManpHO 3aTpyAHATh OOHapy)keHHe B aHanuse. 3ameHa oOmacteit Fc Ig denoseka
ciutoro Oenka peuenropa muuenn U Fc IgG obmactsamu Ig Mblmm MOKeT NpHUBECTH K
CHIDKEHHMIO MeIIAIINero BIMAHUSA cauToro Oenka peunentopa mumenn u Fc IgG Ha
obHapyskeHne ADA. CrnenoBarenbHo, B Ipyrom acrnekre nzobpetrenus: nomen Fc IgG cmuroro
Oenxa peuenropa mumenu u Fc IgG npencrasnsier coboit nomen Fe IgG mpimm.

AHanu3 MOXeT BKJIOYATh OOHO MM Oojiee aHTHTEN, OJOKHPYIOIIUX MHUIIEHb
JIEKApCTBEHHOT'O CPECTBA, U ONUH WM OoJyiee CIUThIX OenkoB peunentopa muineHu u Fc IgG.
Kpome Toro, aHamm3 MOXeET BKJIKOYATh B Ce0sl aHTUTENO, OJOKHMPYIOLIee MHIIEHb, U CIUTHIH
Oenok peuenrtopa mumnenu u Fc IgG.

COOTBETCTBEHHO, B OZJTHOM BapUAHTE OCYIIECTBJIEHHUS B H300PETEHUH MPENIIOKEH CIIOCO0
YMEHBLICHNUsT MEINAIOIIero BJIMSHUS MUIIEHH JIEKAPCTBEHHOIO CPENCTBA B MOCTHKOBOM
UMMyHoJIoruueckom aHanuse Ha ADA nnsa onpenenenust Hanuuuss ADA Kk JekapCTBEHHOMY
cpeacTtBy B oOpasle ChIBOPOTKH, NMPUYEM MHUINEHb JIEKAPCTBEHHOTO CPENCTBA IMPENCTABISET
co0ol pacTBOPUMBIN OENIOK, TAaKOH Kak, HampuMep, JIMTAaHI PELenTopa, U Crocod BKIKYAET
npuBefieHne oOpas3la ChIBOPOTKM B KOHTAaKT C JIEKAPCTBEHHBIM CPEICTBOM JUI 3aXBara,
JEKapCTBEHHbIM CPEICTBOM Uil  OOHApPY>KEHMs, pPEareHTOM, OJIOKHPYIOLUINM MHIIEHb
JIEKapCTBEHHOTO CPEACTBA, COMAEP’KAIIUM BHEKJIETOYHBIN YYacTOK peLenTopa, CIUTBIA C
nomeHoM Fc IgG, u anTuTenoM, ONOKMPYIOIIMM MHIIEHb JIEKAPCTBEHHOTO CPEACTBA. JTH
KOMITOHEHTHI HHKYOHPYIOT B YCIOBUSIX YMEPEHHO IuenaoyHoro pH ananmsa, mo3Bosis peareHry,

OJIOKMPYIOLIEMY MHIIEHb JIEKAPCTBEHHOTO CPEACTBA, M AHTUTENy, OJIOKHUPYIOLIEMY MHIIEHb
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JIEKapCTBEHHOTI'O CPEACTBA, B3aWMOJAEHCTBOBAaTb C MHUILIEHBIO JIEKAPCTBEHHOI'O CpENCTBA,
NPUCYTCTBYIOLIEH B oOpasme, TeM CaMblM YyMEHbLIAas MeIIAalIee BIMSIHHE MHUIICHU
JIEKapCTBEHHOT'O CPEACTBA B MOCTUKOBOM HMMYHOJIOTHYECKOM aHanus3e Ha ADA.

B onnom acnexrte m3oOperenuss nomeH Fc IgG mpencrapnser coboii nomen Fc IgG
mbiu. B apyrom acnekre mszobperenus nomeH Fc IgG mpencrasnsier coboit nomen Fc IgG
yejoBeKka. B eme OAHOM acrekTe M300peTeHHs AaHTUTENO, OJIOKHpYIOInee MUIIEHb
JIEKaPCTBEHHOT'O CPEACTBA, BKIFOUAET KOHCTAHTHYIO OOJIACTh YenoBeka. B eme omHOM acrekre
u300peTeHNs] aHTHUTENO, OJIOKUPYIOINee MHIIEHb JISKAPCTBEHHOIO CPENCTBA CONEPIKUT
KOHCTAHTHYIO 00JIaCTh MbIIM. B OgHOM acrekte H300peTeHHs CIUTBIA OeJioKk peLentopa
mumenn u Fc IgG comepskur Fe IgG mbinum, a antuTeno, OJOKUPYIOLIEe MHIICHb, CONEPIKUT
KOHCTAHTHYIO 00JIACTh MBILIIH.

B oxgHOM BapuaHTe OCyLIECTBICHUS N300PETEHNST KAKABIN U3 PEareHTOB, OJIOKUPYIOIIHX
MHUIIIEHb, UMEET KOHLIEHTPALUI0 B MOCTUKOBOM UMMYHOJIOTHYeckoM aHanuse Ha ADA ot okono
10 mxr/mi mo okono 200 mkr/mu. B ogHOM acriekte WM300peTeHHs] KaKIbIi M3 PEareHroB,
OJOKHMPYIOINX MHUIIEHb, IMEET KOHLIEHTPALMIO OT OKoyo 20 MKr/mi 1o okosio 175 mxr/miu. B
IPYroM acmeKkTe W300peTeHUs] KaXKIblii W3 PEareHTOB, OJIOKUPYIOIIMX MHIIEHb, HMEET
KOHLIEHTPALUIO OT 0K0oJio 30 MKr/mut 1o okosio 150 Mkr/mut. B emme ogHOM acniekte nuzobpereHus
KQXXIIbI U3 PEareHTOB, OJIOKUPYIOIUX MUIIEHb, IMEET KOHLEHTPAHIO OT OKoJIo 40 MKI/Mi 1o
okoJio 125 mkr/mi. B emne omHOM acriekte M300peTeHHs KKl M3 PEareHTOB, OJOKHPYIOIINUX
MUIIeHb, UMEET KOHIEHTPALMIO OT OKOJo 50 MKr/mi 1o okosio 100 mkr/mu. B nmpyrom acmekre
Ka>KIbIH U3 peareHTOB, OJIOKUPYIOIUX MHUIIEHb, UMEET KOHLeHTpauuto okoo 50, 60, 70, 75, 80,
85, 90, 95 wmmm 100 mxr/ma. B gpyrom acnekre u300peTeHMs KaXkObli H3 pEareHTOB,
OJIOKMPYIOIUX MHUIIEHb, UMEET KOHLIEHTPaLUIo okoio 100 MKr/miL.

OnucaHHble B JaHHOM JOKYMEHTE CIHOCOOBI YMEHbIICHHS MEINAIOUIero BJIUSHHS
MUILIEHH BKJIIOYAIOT BBIMOJHEHHE UMMYHOJIOTHYEKCcOoro aHanusa Ha ADA B yCIOBUSIX yMEPEHHO
menoyHoro pH ananusa. YmepenHo wmenouHoe 3HaueHue pH Bximrodaer nuanazoH 3Hadenuii pH
HEMHOTO BbIle HelWTpanbHOro pH. B oHOM BapuaHTe OCyIeCTBIEHHS U300PETEHUS] YMEPEHHO
uienouHoe 3HaueHne pH ortHocutcs k pH ot okono 7,5 mo okono 9,5. B ogHOoM acnekre
u300peTeHnsl yMEpPEeHHO InenouHoe 3HaueHue pH Bxmoudaer pH ot okosno pH 7,5 no okxono pH
8,5. B ogHOM acnekte M300peTeHusl yMEPEeHHO IenovHoe 3HaueHue pH Bxmouaer pH ot okono
pH 8,5 mo okono pH 9,0. B onHOM acnekte m300peTeHHss YMEPEHHO INejoYHOoe 3HadyeHue pH
BKirouaer pH ot okono pH 8,0 no okono pH 9,0. B apyrom acrnekre m300peTeHUs YMEPEHHO
uienouHoe 3Hauenue pH Bxirouaer pH ot okono pH 8,5 no okono pH 9,5.

IT1. UmmyHoJ0ornyeckne aHaau3bl Ha ADA

HNMMyHOJIOTHYECKHE aHAINU3bl XOPOIIO HW3BECTHBI CHEIMAJNCTy B AAaHHON 00JacTH
TexHUKH. CrocoObl MpOBEAEHHs TaKUX AHAJIM30B, a TAaKXKe IPAKTHYECKOE NPUMEHEHHE |
METOIUKH XOPOLIO U3BECTHBI B JaHHOW oOnactu U omucanbl, Hanpumep, B Colowick, S. P. and
Caplan, N. O. (eds.), "Methods in Enzymology", Academic Press, paccmarpusaroiiue
ocobenno Toma 70, 73, 74, 84, 92 u 121.

ITpyHUMIIBI Pa3IMYHBIX UMMYHOJIOTHYECKUX aHAJIN30B onucaHbl, Hanpumep, Hage, D. S. (Anal.

UMMYHOJIOTHYECKHE METOIbl OOHAPYKEeHNS,
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Chem. 71 (1999) 294R-304R). Lu, B., et al. (Analyst 121 (1996) 29R-32R), koTOpbIit
OMHUCBHIBAET OPHEHTHUPOBAHHYI0  HMMMOOWIM3aLIMIO  AHTUTEN JUId  HCIOJb30OBAaHUSA B
MMMYHOJIOTHYECKHIX aHaN3axX. ABUIUH-OUOTHH-ONOCPEOBAHHBIE MMMYHOJIOTHUECKHE aHAJN3bI
ommcanbl, Haripumep, B Wilchek, M., and Bayer, E. A., Methods Enzymol. 184 (1990) 467-469.

OObr4HO HCHONB3yeMblil crocod aHanmmsza Ha ADA mpencrasiser coO0Oi MOCTHKOBBIH
UMMYHOJIOTHYEeCKUH aHanu3 (cM., Hanpumep, Liao, K., et al., J Immunol Methods, 2017, 441: p.
15-23; Dai, S., et al., AAPS J, 2014, 16(3): p. 464-77; u Zhong, Z.D, et al,, AAPS J, 2017.
19(6): p. 1564-1575, comep:kaHue KOTOPBIX BKJIOUEHO B IAHHBIH JOKYMEHT MOCPEICTBOM
CChUIKHM). MOCTUKOBBIH HMMYHOJOrHYeckuii aHanmm3 Ha ADA mnpexncrasiser coboi
UMMYHOAHAJIU3 COHIBUY-THIIA, B KOTOPOM MYyJbTUBaJeHTHbIH ADA CBsI3bIBa€TCS C JABYMS
pPa3HBIMH JICKAPCTBEHHbIMH aHTHTEJIAMU (JIEKAPCTBEHHBIM CPEICTBOM JUIsl 3axBaTa H
JIEKapCTBEHHbIM CPEICTBOM JJIsi OOHAPYXKEHHUs), KaKAOE M3 KOTOPBIX CBSI3BIBAETCS C
PA3UYHBIMH HENEePEKPhIBAIOIIUMUCS WIM HEMEMAIMUMHU Apyr npyry snuronamu ADA. B
YaCTHOCTH, B 5TOM aHaju3e oOpas3er] HHKYOUPYIOT € JIEKAPCTBEHHBIM CPEICTBOM JUIS 3aXBaTa
(MEYEeHbIM I HEMEUYEHBIM) U JIEKAPCTBEHHBIM CPEACTBOM IJIsi OOHAPYKEHHs, COIAEpKAaIluM
netektupyemyro Metky. Ilocme wunHkyOaumu oOpasma obOpasyercs COHABUY, COIEPIKAIluid
JIEKapCTBEHHOE CPencTBO I 3axBaTa, ADA U JekapCTBEHHOE CPEACTBO sl OOHAPYKEHHs, U
TakuM oOpazoM ADA B Buie MOCTHKA CBSI3bIBACT IBA CBS3BIBAIOIINXCS] C HUM JIEKAPCTBEHHBIX
cpeactBa, u cBszaHHbi ADA moxer Obith oOHapykeH (cMm. @ur. 1A). B omgHOM acmekre
n300peTeHNs] UMMYHOJIOTHUECKUH aHAIN3 MPEACTaBIsIeT COO0M aHAIN3 ¢ BBICOKOW MPOITYCKHOMN
CIIOCOOHOCTBIO.

MOCTUKOBBII HUMMYHOJIOTHYECKHM aHanu3 Ha ADA [ONOMHUTENBHO BKIKOYAET
onpeaeneHue Hanuuuss unu koiaudectsa ADA. CrnemoBaTenbHO, B JaHHOM PacKpbITUU
NPEIIOKEHO JIEKAPCTBEHHOE CPEACTBO I OOHAPYIKEHUs, KOHBIOTUPOBAHHOE C AETEKTHPYEMOH
MeTkoi. HeorpannmumBarouiye npuMepbl AETEKTHUPYEMbIX METOK AJsl JII0OOro M3 crocoOoB
n300peTeHus] BKIFOYAIOT PYTEHHH, PaJUOJIOTHYECKYI0 METKY, (POTOJIOMHHECLEHTHYIO METKY,
XEMHJIFOMUHECLIEHTHYE0 ~ MEeTKYy,  (yopecueHTHyr0  MeTKy,  ¢uyopodop,  ramreH,
AIEKTPOXEMITFOMUHECLIEHTHYIO METKY MM (PePMEHTHYIO0 MeTKy. JleTekTupyemast MeTKa MOXKeT
OBITh M3MEPEHa C MOMOLIBI0 OOOPYIOBaHHSA U YCTPOIHCTB, U3BECTHBIX CHEIMAJIICTAM B JaHHON
00JTaCTH TEXHHKH.

HNnmoctpatusHble Quryopodopsl Ui NMPUMEHEHHs B Croco0ax, MPENCTaBJICHHBIX B
JaHHOM JOKYMEHTE, BKJIIOYAIOT, HANpUMep, 3€JeHbIH (IIyOopecueHTHBI OelloK, CUHHH
dbayopecueHTHbIN Oelok, KpacHbI (uyopecreHTHBIH Oejiok, ¢uyopecnenH, ¢yopecienH-5-
m3otnonnanar (FITC), mmanunoseie kpacurenu (Cy3, Cy3.5, CyS, CyS.5, Cy7), xpacurenu
Bodipy (Invitrogen) w/umm kpacutenu Alexa Fluor (Invitrogen), nancun, nancunxnopun (DNS-
Cl), 5-(fiomaueramun)dayopecuenn  (5-IAF),  6-akpwiown-2-guMetmiaMuHOHadTaICH
(axpunonpan), 7-HUTpOOEH30-2-0kca-1,3-anazon-4-wixaopun (NBD-Cl), stunus Opomun,
mouudep SKenThli, pomaMHHOBbIe Kpacutenu (S-xapOokcupomamuHa OG  THAPOXIIOPUA,
Lissamine ponamun-B-cyneponunxnopun, pomamuH-B-msornommanar (RITC (pomamun-B-

n3zornonnaHar), pomamuH 800), Terpamerunpomamud S5- (u 6-) umsormoumanar (TRITC)),
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TEXAaCCKUH KPaCHBIN, CyNb()OHIIXIOpH, HadTanaMUHCYIb()OHOBBIE KHCIOTHI, BKIIFOYAsl, HO HE

OrpaHUYMBAsACH UMM, |-aHUIMHOHA(TANMH-8-Cyab(oHOBYIO KHCIOTY (ANS) u  6-(m-

)
ToNyuauHUI )Hap TanuH-2-cynbdoHoByo kuciaory (TNS), antpowmmkupHyro xucnory, DPH,
napuHapopyro  kuciory, TMA-DPH, d¢ayopenmmkupayro  kucioty,  (¢ayopecLenH-
dochaTunnnsTaHOIAMUH, TEeXaCCKUN KpacHbIH-(pochaTuaANId TAHOIAMUH, UPEHII-
docharunumxonun, ¢ayopenmi-pochoruanaxonus, mepouuanuH 540, wvadrTunctupun, 3,3'-
aunponuituaaukapoormanut (diS-C3-(5)), 4-(n-auneHTunaMuHOCTHPIII)- | -MeTHIITUPUIUHHIA
(di-5-ASP), Cy-3-tiomaueramun, Cy-5-N-rugpokcucykunnumun, Cy-7-uzoruonuanat, IR-125,
THUA30JIOBbIN OpaH)KeBbIN, a3yp-B, Hunbckuili cunwmii, ¢rajgouuanuH Al, okcakcun 1,4'6-
nuamununo-2-penmwiuanon (DAPI), Hoechst 33342, TOTO, axpuauHOBBIA OpaHKEBBIIA,
romogumep OTUaus, N-(3ToKcHkapOoHMIMeTHI )-6-MeTokcuxuHomuauil  (MQAE), Fura-2,
KaJbLueBblid 3eneHblii, kapObokcu-SNARF-6, BAPTA, kxymapuH, ¢utodayopsl, KOPOHEH U
KOMILJIEKCBI METAJI-JIUTAH.

lanreHpl ans TpUMEHEHUST B CHoco0aX, NPEACTaBICHHBIX B JAHHOM JIOKYMEHTE,
BKJIFOYAIOT, HAPUMEP, AUTOKCUTE€HUH U OMOTHH.

@depMeHTHI Ui NPUMEHEHHs B crocofax, MPEeACTaBICHHBIX B JAHHOM JIOKYMEHTE,
BKJIIOYAIOT, Hampumep, menodnyr ¢ocdarasy (AP), B-ramakrosumasy, mepokcumasy XpeHa
(HRP), mepokcunasy coepbix 00608 (SBP), ypeasy, f-nmakramasy u riOKO300KCHIA3Y.

B omHOM BapuaHTe OCYLIECTBICHUS U300PETEHHs JIEKAPCTBEHHOE CPEACTBO AJIS 3aXBaTa
KOHBIOTHPOBAHO C TBEPAOH IMOBEPXHOCTHIO. B omHOM acmexkTe H300peTeHHs] KOHBIOTALIUIO
JIEKapCTBEHHOTO CPEACTBA Ul 3aXBaTa C TBEPAOH IOBEPXHOCTBIO OCYIIECTBIIAIOT 4Yepe3
crenn(pUIECKyI0 CBA3BIBAIOINYIO Iapy, MPUYEM JIEKapCTBEHHOE CPEACTBO Ui 3aXBaTa MEUEHO
WIM KOHBIOTHPOBaHO. B omHOM acnekte u3o0pereHus crienuduueckas CBs3bIBalOLas mNapa
(mepBbIii KOMIOHEHT/BTOPOM KOMITOHEHT) BbIOpaHa W3 CTPENTABUAMHA WM aBUIMHA/OMOTHHA,
OuoTHHA/HelTpaBUIMHA, OWOTHMHA/KANTABUAMHA, AaHTUTENa/aHTHreHa (CM., Hampumep,
Hermanson, G. T., et al., Bioconjugate Techniques, Academic Press, 1996), snutona/anrurena,
Oenka A/ummyHornoOyiunna, Oenka G/ummyHornoOynuHa, Oenka L/MMMyHOrnoOyHHa,
GST/rnyratnona, His-tara/nukens, FLAG/antutena M1, CBs3bIBAOIIEr0  MajbTO3Y
Oenka/MabTO3bl, CBS3BIBAIOINETO KAJIBMONYJHMH Oeska/kajJpMoayiIuHa, (GepmeHTa/cybcTparta
dbepmeHTa, JIEKTUHA/TIONTUCAXapua, CTEPOU/Ia/CBSI3bIBAIOIIETO CTEpOH T Oenka,
rOpPMOHA/perenTopa TOpMOHa M CBS3BIBAIOIIMX Nap perentop-iurasa. B onmHoMm acmekrte
n300peTeHNs! JIeKapCTBEHHOE CPEACTBO IS 3aXBaTa KOHBIOTUPOBAHO ¢ OMOTHHOM (KaK MepBbIM
KOMIIOHEHTOM CHEeIU(pUIeCKON CBSI3bIBAIOIICH Tapbl). B 3TOM ciy4yae KOHBIOTAlMs C TBEPAOH
(a3oii ocyIecTBIAETCS Yepe3 UMMOOMIIN30BaHHbIN aBUAMH WIH CTpenTaBuanH (cM. Dur. 1A).

B HEKOTOpBIX BapHaHTax OCYLIECTBIEHUs nM300pereHust Oenok, ces3biBarommii GlcNac,
KOHBIOTHPOBAH C TEPBBIM UJIEHOM CBSI3BIBAIOLIEH Mapbl (HampuMep, OMOTHHOM, aBUIAWHOM,
HEHTPaBUIWHOM, KalTaBUAOM, aHTUTEJIOM, aHTUTeHOM, Oenkom A, benmkom G, Genkom L, GST,
His-torom, FLAG, MBP, cBsi3bIBarOInM KajabMOAYJIHH OeKoM, epMEHTOM, pelenTopoM WU

JIUTAHIOM).
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B omHOM BapuaHTe OCyIIecTBIEeHHs H300peTeHusi oOpasel, TeCTHPYeMbIH B
UMMyHOJIoTHYecKOM aHaim3e Ha ADA, mpexacrasiser coOoit oOpasen cbIBOPOTKH. B omHOM
acniekTe u3o0pereHus: obpasen CbIBOPOTKU copepxur ot 1% no 20% ceBopotku. B omaOM
acrmekTe n300peTeHus o0paselr] ChIBOPOTKH COAEPKUT OT 0kojo 1% mo okosno 10% ChIBOPOTKH.
B npyrom acnexre m3o0pereHusi obpasen CbIBOPOTKH conepkuT oT okosio 10% no okono 15%
CBIBOPOTKH. B eme OgHOM BapHaHTe OCYLIECTBJICHHs H300peTeHus oOpas3en ChIBOPOTKH
coaepkut ot okojo 10% no okono 20% cbIBOPOTKH. B ele ogHOM BapuaHTe OCYINECTBIICHUS
n300peTeHusi o0paser] ChIBOPOTKH COLEPKUT OT Okojo 15% mno okono 20% cwiBOpoTKU. B
KOHKPETHOM acCreKkTe H300peTeHusi oOpaser] ChIBOPOTKU CONIEPKUT Okoyo 1% chiBOpoTku. B
OJTHOM acCreKTe U300peTeHHsI ChIBOPOTKA MPENCTABISAET COO0H CHIBOPOTKY YEJIOBEKA.

B onmHOM BapuaHTe OCYLIECTBJICHHS] W300pPETEHHS MOCTHKOBBI HWMMYHOJOTHYECKHI
aHam3 Ha ADA BKJIIOYAaeT CTaJMI0 KHCIOTHOW amcconnauuu. B ogHOM acmekre nzobpereHus
oOpasen ChIBOPOTKH pa3daBisitor B 10 pa3 KUCIOTOH, HampuMep YKCYCHOW KHCIOTOW, W
UHKYOHPYIOT NIPU KOMHATHOU TeMIlepaType Nepen WHKyOalued C JIEKapCTBEHHBIM CPEICTBOM
IUIS 3aXBaTa U JIEKAPCTBEHHBIM CPENICTBOM JJIsl OOHAPYKEHHUSI.

B omHOM BapuaHTe OCYIIECTBICHUS U300PETEHHS JIEKAPCTBEHHOE CPEACTBO AJISI 3aXBaTa
U JIEKaPCTBEHHOE CPEACTBO JJIsi OOHAPYKEHUS WMEIOT KOHLEHTPALMIO B MMMYHOJIOTHYECKOM
aHamu3e ot okono 0,5 Mir/mn mo okonmo 10 mxr/min. B onmHoMm acnekre wn3oOpereHus
JIEKApCTBEHHOE CPENCTBO Ul 3aXBaTa M JIEKAPCTBEHHOE CPENCTBO Ui OOHAPY)KEHUS HUMEIOT
KOHLIeHTparuio ot Oonee 0,5 mkr/mn no menee 10 mMxr/mi. B apyrom acnekre mzobpereHus
JIEKApCTBEHHOE CPENCTBO Ul 3aXBaTa M JIEKAPCTBEHHOE CPENCTBO Il OOHAPY)KEHUS HUMEIOT
KOHLIEHTpaLuio oT okoso 0,5 Mkr/mi 1o okojo 5 Mkr/mi. B eme onHoMm acnekre n3oOpereHus
JIEKapCTBEHHOE CPEACTBO IJISl 3aXBaTa U JIEKAPCTBEHHOE CPENCTBO ISl OOHAPYIKEHUS MMEIOT
KOHLIEHTpaLuo OT okouo 0,5 Mxr/mi 1o okoso 2,0 Mxr/mi. B eme onHoM acriekte n300peTeHust
JIEKapPCTBEHHOE CPEACTBO IJISl 3aXBaTa U JIEKAPCTBEHHOE CPENCTBO ISl OOHAPY)KEHUS MMEIOT
KOHLIEHTpauo oT okojo 0,5 mMxr/ma no okojo 1 Mkr/mi. B mpennmouTuTenbHOM acrekTe
u300peTeHusl JIeKapCTBEHHOE CPENCTBO Ui 3axBaTa M JIGKAPCTBEHHOE CPENCTBO ISt
OOHapy»KeHHsI IMEIOT KOHLIEHTPALUIO OKOJIO 0,5 MKI/MJI.

B onHOM BapuaHTe OCYLIECTBIICHUS] H300pEeTeHHsT MHKYOAIMo 00pasia, JJeKapCTBEHHOTO
CpeACTBa JJIs 3aXBaTa U JIEKAPCTBEHHOT'O CPEACTBA Il OOHAPYKEHHSI MPOBOMAT MPU KOMHATHON
temneparype. B ogHOM acnekre m3o0pereHHMs BpeMms WHKyOarwn oOpasia, JEeKapCTBEHHOTO
CpEeACTBa ISl 3aXBaTa U JIEKAPCTBEHHOT'O CPENCTBA I OOHAPYKEHHsI COCTABIISIET 10 MEHBIIEH
mepe 0,5 gaca. B apyrom acnekte u3oOpeTeHHs] BpeMsi MHKyOalMl COCTABJISIET MO MEHbIIeH
mepe 1 gac. B omHOM acriekTe m300peTeHus! BpeMsl HHKYOAIlMd COCTaBJISIET MO MEHbIIEH Mepe
1,5 gaca. B omgHOM acrmekTe M300peTeHus] BpeMsi MHKyOallul COCTaBjisieT 10 2 4acoB. B eme
OITHOM acrekTe n300peTeHus Bpemsi nakybammu cocrasisier oT 0,5 daca no 12 gacos. B omHom
acmiekTe n3o0peTeHus Bpems HHKyOanuu cocrasiisieT ot 0,5 daca 10 S wacoB. B npyrom acmnekre
n300pereHust BpeMsi MHKyOaumu cocraBnser oT 1 waca no 12 wacoB. B omHOM acmekre
n3obpeTeHust Bpemsi MHKyOamuu cocraBisier or 1 waca nmo S5 wacoB. B apyrom acmekre

n300peTeHus BpeMs MHKyOaluu cocTasiisieT oT S 10 12 gacos.
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B omHOoM BapuwaHTe OCYyIIECTBIICHHMsT H300peTeHHuss Tociae WHKydOaumu obOpasia,
JIEKapCTBEHHOT'O CPEACTBA ISl 3aXBaTa U JIEKApPCTBEHHOTO CPEACTBa JJIs1 OOHApysKeHHs o0pasen
NEPEeHOCAT Ha MEYEHYI0 TBEPAYI0 IOBEPXHOCTb, HANPUMEpP, HA TBEPAYI0 IOBEPXHOCTD,
MEUEHHYIO CTPENTABUAMHOM, U HHKYOHMPYIOT JOMOJHUTENBHO, YTOOBI JJEKAPCTBEHHOE CPEICTBO
IJIsl 3aXBaTa MOIJIO MPHUKPENUTHCS K TBEPAOI MOBEPXHOCTH. B ogHOM acnekre m300peTeHus
MHKYOAIMIO MPOBOAST NMPH KOMHATHOH Temmeparype. B npyrom acmekte nzoOpereHus mocie
MHKyOaru 00pasLbl aHATM3UPYIOT Ha CBsi3biBaHME ¢ ADA ¢ mcnonp3oBanneM Jo0oro crnocoda,
U3BECTHOTO B JAHHOH OOJACTH TEXHUKU i1 OOHApy)KEHUs] MEYEHbIX AaHTHUTEN, NpUYeM
JIEKapCTBEHHOE CPENCTBO MJisi OOHapyskeHHsi OOHAPYKMBAIOT HA OCHOBE OOHApPY)KEHUS METKU
JEKapCTBEHHOTO CPEACTBA, HAmNpUMep pyTeHUs. VICTMHHO-TIOJOXXUTEIbHBI CUTHAJI B
MOCTHKOBOM aHanu3e Ha ADA Bo3HuKaeT B pe3yjbTare JBYyXBaJeHTHOro cBsi3biBaHus ADA c
JIEKAPCTBEHHBIM CPEACTBOM JJISl 3aXBaTa U JICKAPCTBEHHBIM CPEACTBOM MJIsi OOHApY)KEHUsS C
o0pa3oBaHHEM MOCTHKA.

TBepable MOBEPXHOCTH IJIsi MMMYHOJIOTHYECKUX AHAJIHN30B, OMHCAHHBIX B JaHHOM
JNOKYMEHTE, IIMPOKO OMUCaHbl B JaHHOW objacty TexHuku (cM., Hampumep, Butler, J. E.,
Methods 22 (2000) 4-23, KOTOpBI BKJIIOYEH B JAHHBIH JOKYMEHT IOCPEICTBOM CCBUIKH).
KoMnoHeHT TBepaol TMOBEPXHOCTH B AaHAJIM3€ OTJIWYAETCS OT WHEPTHBIX TBEPIBIX
MOBEPXHOCTEH, C KOTOPBIMHU IO/ABEPraeMasi aHaJIM3y CMECh MOKET KOHTAKTHPOBATh, TE€M, UTO
«TBEpJasl TIOBEPXHOCTBY COAEPIKHUT IO MEHbLIEH Mepe OAUH (parMEeHT Ha CBOEH MOBEPXHOCTH,
KOTOPBII TpeqHa3Ha4eH [JIs1 B3aUMOAEWCTBUS C JIEKAPCTBEHHBIM CPEICTBOM Ui 3aXBaTa.
TBepnas MOBEPXHOCTb MOKET OBITh CTALIMOHAPHBIM KOMIIOHEHTOM, TaKMM Kak IpOOHpKa,
NIOJIOCKA, KIOBETAa WJIM TUTPALMOHHBI MMKPOIUIAHIIET, WM MOXKET ObITh HECTallMOHAPHBIM
KOMIIOHEHTOM, HalpuMep IIapukaMu M MHKPOYACTHLAMH. MUKPOYACTHLIBI TaKXe MOXKHO
UCIIONIb30BaTh B KadyecTBe TBEPAOH (hasbl IJIsi OIHOPOAHBIX (POPMATOB MOBEPXHOCTH. Moryt
ObITb HCIIOJIB30BAHBI PA3IMYHbIE MHUKPOUYACTHUIIBL, KOTOPbIE MO3BOJIIOT HEKOBAJIEHTHO WIIH
KOBQJIEHTHO NPUCOEAMHATH OCJIKU U Ipyrue BemecTBa. Takue 4acTUIIbI BKIFOYAIOT MOJTUMEPHbIE
YaCTHUIIbl, TAKUE KAK IMOJUCTHPOJ U TOJH(METHIMETAKPUIIAT), YaCTHIbI 30JI0TA, TaKUE Kak
HAHOYACTHIIBI 30JI0TA M KOJUIOMABI 30JI0TA, M KEPAMHYECKHE YaCTHUIbl, TAKHE KaK YaCTHUIIbI
KpeMHe3eMa, CTekya W okcunoB MmetayioB. Cm., Hanpumep, Martin, C. R., et al., Analytical
Chemistry-News & Features 70 (1998) 322A-327A, KOTOpBIH BKJIOUEH B JAHHBIA JOKYMEHT
MOCPEICTBOM CCBUIKH.

JlanHOE M300peTeHne NOMOIHUTENBHO MPOWLIIOCTPHPOBAHO CIEAYIOIIUMHU MIPUMEPAMH,
KOTOpblE HUKOMM 00pa3oM He NpeAHa3Ha4yeHbl IJsi orpaHuueHus. [lomHoe comepikaHue BCex
UCTOYHUKOB, MATEHTOB U OMyOJIMKOBAHHBIX MATEHTHBIX 3asBOK, MPOLUTHUPOBAHHBIX B JAHHOH
3asBKe, a TakXke rpauyecKux MaTepHasiOB, HACTOSIINM BKJIIOYEHO B MAHHBIH JOKYMEHT
NOCPEICTBOM CCBUIKH.

MPUMEPBI

IIPUMEP 1. YMeHbIIeHHE MEIIAKIIEr0 BJUSHNS MUIIEHH B MOCTHKOBOM aHAJIM3e
HMMYHOTE€HHOCTH € peareHTaMH, OJIOKHPYIIIHMH MHIIEHb, H NMPH YMEPEeHHO LIeJ0YHOM
pH
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MATEPHAJIBI U CITIOCOBBI

Mamepuanuvt u peacenmoi

Jns  (yHKUMOHAJBHOTO aHAJNN3a JIEKAPCTBEHHOIO CpPEACTBA M aHAJINW3a MHUILIEHH,
OINHCAHHBIX B JAHHOM JJOKYMEHTE, BCE PACTBOPBI, €CJIM HE YKAa3aHO MHOE, OBbIJIM IPUTOTOBJIEHBI B
Oydepe nmns anamusa (0,5% BSA, 0,05% tBun-20, 1X @®CB). [lns ommcaHHOrO B AaHHOM
IokyMeHTe aHaiu3a Ha ADA Bce pacTBOpBI, €Clii He yka3aHO WHoe, rotoBwin B 1% BSA, 1X
®CB. ®CB 6pu1 npomssoxnctea Life Technologies (I'pana-Aiinenn, Horo-Mopk). OcHopa
Trizma, 1,5 M Obuta npousBoactea Sigma (Cenr-Jlyuc, Muccypu). JleasiHast ykCycHas KUCJIOTa
6buta mpomsBoncTBa Thermo Fisher Scientific (Yonrem, Maccauycerc). bBygep HBS-EP + (10X)
obu1 mpoussonctea GE Life Science (Manbsbopo, Maccauycerc). ChIBOpOTKa 4esioBeka ObLia
npuobperesa B Bioreclamation (Xuxcsun, Heto-Hopk). ITOKpeITbIE CTPENTABHAMHOM
MUKpOIUIaHIeTel Obii  mpomsBoacTBa Meso  Scale Discovery (Poksuiui, Mbapusenn).
PexkoMOWHAHTHBIM — YelOBe4YeCKUil  Oelok-mumnmeHb Obul  mpomsBoacTBa R&D  System
(Munneanonuc, MunHecota). YepHble MHKPOJYHOUHBIE IUIAHIIETHI, KOHBIOTUPOBAHHBIN C
nepokcuna3oit xpena (HRP) NeutrAvidin™ u nuKOXeMHUTIOMHUHECIIEHTHBIN CyOCTpaT st
ELISA SuperSignal™ 6w mpoussoactsa Thermo Fisher Scientific (Poxdopa, MmuHo¥AC).
Konsroruposanusie ¢ HRP anTurena xko3el npotus IgG mbiy, cneunduynsie k pparmenty Fc,
obun mpuoOperensl B Jackson ImmunoResearch (Bect-I'poys, IlencuneBanust). buoceHcopst
AHC (3axBar Fc IgG uenosexa) Obutn npomssoactea Pall ForteBio (®pemont, Kamudopuus).
ITonHOCTBIO YENOBEYECKOE MOHOKJIOHAJIBHOE JIEKAPCTBEHHOE AHTHUTENIO, MOHOKJIOHAJBHOE
AHTUTEJIO MBIIIHU K JIEKAPCTBEHHOMY CPENCTBY, OMOTHHUIMPOBAHHOE JIEKAPCTBEHHOE CPEICTBO,
MEUEHOE pPYTEHHEM JIEKAPCTBEHHOE CPEICTBO U BCE YEJOBEUECKHE U  MBbIIIHUHbIE
MOHOKJIOHAJIbHbIE aHTHTeNa K MUIIeHH (00O3Hadaemble B JaHHOM nokymente HuAbl, HuAb2
(uenoBeka) u MsAb2 (MblIH)), paCTBOPUMBIE PELIEITOPHBIE CIUThIE OENKH YeNOBeKa M MbIIIN
(o6o3Hauaemele B naHHOM nokyMeHTe HuSR 1 MsSR, cooTBeTCTBEHHO) M OMOTHHIIIMPOBAHHOE
MOHOKJIOHAJIbHOE aHTUTEJIO YeJIOBeKa K MULIEHH (UCTOIb3yeMoe B aHamu3e Ha ADA 1 MUIIIEHN)
6bLn monyuensl B Regeneron Pharmaceuticals (Tappurays, Horo-Hopk).

Onpeoenenue pH

Usmepennss pH mnpoBoawin C HCMOJNB30BAaHHEM KaJHOPOBAHHOTO HW3MEPHTEIBHOTO
npudopa Metler Toledo (Komymbyc, Oraiio) ¢ saextpomom InLab Expert Pro-ISM™,
CMmelaHHyIO0 ChIBOPOTKY uenoBeka pasBoguwid B 10 pa3 300 MM ykcycHON KuCIOTOH. 3ateM
NOAKHUCIIEeHHbIe o0Opasiel Obutn 3a0ydepenst B 10 pa3 pacrBopamMu TPUC-OCHOBAHHSA C
Pa3NMUYHBIMH KOHLEHTpauusMu. M3mepenuss pH mnpoBogmnm B KOHEUHBIX pacTBOpax Iuis
aHanmM3a, Kak nokaszaHo B TaOmuue 1 Hioke.

Tabmuua 1. VYcaous pH, ouneHuBaemble aas  oOHapyxenusa ADA «k

JIEKAPCTBEHHOMY CPEACTBY
PactBop pH
Cwmemannas cbiBOpoTka denoseka 1:10 B 300 MM
YKCYCHOM kucyote, 3ateM 1:10 B macTep-Mukc

70 MM Tpuc 8,43
60 MM Tpuc 8,30
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50 MM Tpuc 8,13
40 MM Tpuc 7,83
Ananus na ADA

AHTHTENna K JekapcTBeHHbIM cpeactBaM (ADA) B oOpasumax CbIBOPOTKHM HYeJOBEKa
OOHapyKUBAJIU C TIOMOIIBIO HEKOJIMYECTBEHHOTO MOCTUKOBOTO MMMyHOaHaim3a Ha ADA (®wr.
1A-1C). B >tom mMocTukoBOoM aHanu3e Ha ADA UCHONB3yeTcsi MOHOKJIOHAJIBHOE AHTHUTEIO
MBIIIM K JIEKaPCTBEHHOMY CpPEACTBY B  KAaueCTBE IOJOXUTEIBHOTO KOHTPOIS U
OMOTHHIIMPOBAHHOE JIEKAPCTBEHHOE CPENICTBO U JIEKAPCTBEHHOE CPEACTBO, MEUEHOE PYTEHHUEM,
B KauecTBe KOMITOHEHTOB MOcTHKA (Pur. 1A). OOpa3ibl CHIBOPOTKH MOIKUCISLTH yTeM ux 10-
KkpatHoro paseneHuss B 300 MM yKCYyCHOH KHCIOTE M HMHKYOMPOBadM TpPU KOMHATHOH
temrieparype (K.T.) B TedeHue 1o MeHbied wmepe 10 wmuHyT. BuOTHHMIMpPOBaHHOE
JIEKapCTBEHHOE CPEICTBO U JIEKAPCTBEHHOE CpPEACTBO, MeueHoe pyTreHueM, (0,5 MKr/m)
roToBwM B Oydepe mis aHanuza, cogepxkaiiem 60 MM TpUC-OCHOBaHUS, Tiepea JOOABICHHEM K
oOpasiaM ChIBOPOTKH. 3aTeM OOpasilbl CBIBOPOTKH, 00padoTaHHBIE KHCIOTOH, passommin B 10
pa3 pacTBOPOM MEUEHOTO JIEKAPCTBEHHOro cpexactsa. Ilocne mHkybarum B TeueHHe Okoio 60
MHUHYT NIPU KOMHATHOH Temreparype oOpasLbl IepeHoCHIn B 3a0nokupoBanHblie (5% BSA) 96-
JYHOYHBIE TUIAHIIETH co crpentaBuauHoM (MSD) Multi-Array™ u nHKYOHpOBa M B TEUEHHE
okoyio 60 MHHYT TIpyU KOMHATHOH Temneparype. [lnanmer npoMbiBanu u nodasisiu Oydep ans
CUMTBHIBAHUS, U IJIAHIIETHl CYUTHIBATIN C UCIIONb30BAHMEM IUIaHIIeT-punaepa MSD, Takoro kak,
Hanpumep, SECTOR Imager 2400. YroObl 3a0m0OKHpOBAaTh ONOCPENOBAHHOE MHIIEHBIO
memarornee iausinue (Dur. 1B), B pacTBOp MEUEHOro JIEKAPCTBEHHOT'O CPENCTBA TaKKe ObUTH
BKJIFOUEHbl MOHOKJIOHaJbHbIe aHTUTeNna K MumeHd (100 Mkr/mi) w/unm pacTBOPUMBIN
peuenropublii 6esok (100 mxr/mi) (Pur. 1C). Kpome Toro, pacTBop MEYEHOr0 JIEKAPCTBEHHOTO
cpeactsa rorouin B 60 MM Tpuc nns nosenenus pH 10 yMepeHHO IIEIOYHOrO 3HAYEHUs], YTO
TaK)ke MUHMMU3UPYET CBSI3bIBAHME MHINEHH KaK ¢ OMOTHHWIMPOBAHHBIM, TaK M C MEYEHBIM
PYTEHHEM JIEKAPCTBEHHBIM CPEICTBOM.

Onpeodenenue muuienu

B orofi  Meroguke MCMONAB3YeTCS TUTPALMOHHBIM  MHUKPOIUIAHIIET, MOKPBITHIN
MOHOKJIOHAJIbHBIM QHTUTEJIOM MbIIKM K wMumern (1 MKr/mi), a B KadecTBe CTaHIOapTa
NPUMEHSIOT PEKOMOMHAHTHBIN Oenok-MuineHb. CTaHAapThl M KOHTPOJIbHBIE 00Opa3Ibl TOTOBIIIN
B Cpele, XOpOIIO W3BECTHOH CHEHMajnCcTaM B JAaHHOHW O0JIACTH TEXHUKH, YTOOBI YCTPAHUTH
MeINaroIee BIUSHUE SHIOTCHHOro OeNKa-MUIIeHH W3 CBIBOPOTKHM uenoBeka. CTaHmapThl,
KOHTPOJH U 0Opa3ip! pazdasmsui B 10 paz 300 MM ykCyCHOH KHCIIOTOW M MHKYOHpPOBaIU MPHU
KOMHATHOW Temriepatype B TeueHHe Okojo 30 muHyT. OO6pasubl, oOpaboTaHHBIE KHCIOTOM,
Helrpanuzosanu (passenenue 1:2) ¢ momornpio 300 MM pacTBOpa TPUC-OCHOBAHUSI, B KOTOPBIH
n00aBJI€eHO MOHOKJIOHAJbHOE AHTUTENO K JieKapcTBeHHOMY cpenctBy (100 mkr/mut), uToObI
MUHMMU3UPOBATh MEINAIOIIee BIUSHUE JIEKAPCTBEHHOIO CPENCTBA, INepen N0O0aBICHHEM B
IUIaHLIeT. benok-MulleHb, 3axXBaueHHbIH HA IUJIAHILIETE, BBIABIAIN C IMOMOINBIO JAPYroro
OMOTHHWIMPOBAHHOTO MOHOKJIOHAJIBHOTO aHTHUTENa 4esioBeka Kk muinenu (200 Hr/mi), a 3aTem

NeutrAvidin™, kOHBIOTHPOBAaHHOTO ¢ nepokcuaaszoi xpena (NeutrAvidin-HRP™) (100 ur/mu).
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Jobapnsimu cyOCcTpaT Ha OCHOBE JIFOMHMHOJIA, CENM(PUUIHBIN K NMEPOKCHIa3e, U TOCTHKEHUS
MHTEHCUBHOCTH CUTHAJIA, KOTOPask MPOMOPLIUOHANIbHA O0IIel KOHIEHTPAL[A MUIIEHH.

DYHKYUOHATLHBIT AHANU3 TEKAPCIBEHHO20 CPEOCMEA

B (yHKIMOHANBPHOM aHaNM3e JIEKAPCTBEHHOI'O CPENCTBA KOJWYECTBEHHO OMNPENEISIOT
YPOBEHb JIEKAPCTBEHHOTO aHTUTENA, KOTOPOe JTMOO He CBA3AHO C MHULICHBIO, TUOO MMEET TOJIBKO
OIHO IUIEYO, CBSI3aHHOE C MHIICHbI. TakMM 00Opa3oM OHO BCE €Ile MOXKET CBSI3bIBAThCS C
MOJIEKYJIOH-MHIIEHBI0. B npoueaype ncnonb30Baii TUTPALMOHHBINA MUKPOIUIAHIIET, TOKPBITHIN
mumeHbo (0,5 MKI/MiI), U NPUMEHSUIH JIEKAPCTBEHHOE AHTHUTEJIO B KAauecTBE CTaHAAPTA.
JlekapCTBEHHOE CpEACTBO, 3aXBaYEHHOE HA IUIAHINETE, BbBBISUIA C HCIOJIb30BAHHEM
MOHOKJIOHAJIbHBIX aHTHTeN MbIu K 1gG4 yenoseka (250 Hr/mit), a 3aTeéM KOHBIOTHPOBAHHBIX C
NEepOKCUIa30i XpeHa antutes ko3bl K IgG mbimwm, cnenuduueckux kK Fe (k IgG-HRP mbimm)
(100 mr/mm). 3atem no0aBsIN CyOCTpAaT HA OCHOBE JIFOMHHOJIA, CIIEHM(HYHBIN K MEPOKCUIA3E,
Il JOCTHDKEHUS HWHTEHCUBHOCTH CHTHAJA, KOTOpas MPONOPLHMOHAIbHA KOHLIEHTPAIMH
(YHKIIMOHAJIBHOTO JIEKAPCTBEHHOTO CPEACTBA.

Humeppepomempus 6uocnos

CBs3pIBaHME MHIIEHH C JIEKAPCTBEHHBIM AHTUTEJIOM B OTCYTCTBHE M B TPUCYTCTBUH
aHTHUTENIa MBIIIH, OJOKUPYIOIIEro MHUIIeHb, MSAb2 U pacTBOPHMOro CIMTOrO PEeLenTOPHOTO
6enka mbim MsSR nipu pH 7,3 nnu 8,3 uccnenosanu Ha cucreme Octet RED96 (Pall Forte Bio)
npu 30°C co ckopocteio BeTpsixuBanus 1000 o6/mun. buocencoper AHC mpenBapurenbHO
ypasHOBewmuBaiu Oydepom mis passenenus, cogepxkammum 10 MM HEPES, 150 MM NaCl, 3
MM D/ITA, 0,02% (00./00.) asuna natpus, 1 mr/mn BSA, pH 7,3, B Teuenne 30 MUHyT.

Cranguio HaHeCEHMs BBINMOJNHSIM JJs KOHLEHTpalued JeKapCTBEHHOTO CpencTBa S
MKI/MJI B TOM ke Oydepe mist passenenust B Tedenue 20 cekyHO (Ui JOCTYIKEHHS TOJIIUHBI
~0,5 HM) ¢ nocaenyrwuieit 60-cekyHnHoM (OHOBOI cTanueli B ToM ke Oydepe aisi pa3BeneHUs
nepen TeM, Kak OMOCEHCOpbI ObUIM MOTPYKEHbI B JyHKH, comepxaiie 200 MK MUIIEHH B
koHueHTpauun 60 HM ¢ miu 6e3 60 HM MsAb2 u MsSR npu pH 7,3. D1y ke npouenypy Takxke
nposonuiu B cpene ¢ pH 8,3. Kpuble accormanuu nojy4and B TedeHue B oomem ~200 cekyHA
¢ mocaenyrouei ¢has3oii quccoruanuu B TeueHue ~300 cexyH.

PesyabTaThl M 00CcyKI€HHE

Yenosus ymepenno wenounoco pH amanusza ¢ anmumenom, OJOKUPYIOWUM MUULEHD,
HuAb1 nosviutaiom oonycmumvie YpOSHU MUULEHU U CHUNCAIOM (POHOBbIE CUSHANBI 8 0OPA3YAX
CHIBOPOMKU YeJI06EKA, He NOOBEPLABUIUXCSL B030eTICIBUI0

Cool1meHHble YPOBHH MHUIIEHH B HOPMAJIbHOM CBIBOPOTKE YEJIOBEKAa COCTABIISIFOT OKOJIO
10 Hr/mMa. MumeHp oOpa3yer KOMIUIEKCHI C JIEKAPCTBEHHBIM AHTHTEIOM M HECKOJbKHUMHU
UHTUOMPYIOLINMH CBSI3BIBAIOIIUMHU O€KaMi B KPOBOTOKE. AHTHUTENAa K JIEKAPCTBEHHOMY
CPEACTBY U3MEpSUIM C TIOMOLIBIO MOCTHKOBOTO aHaim3a uMMyHoreHHoctn ADA ¢
UCTIOJIb30BaHUEM CTaanu KucJoTHOH nuccounanuu (®ur. 1A-1C). Xors kucnoraast odpadoTka
OOBIYHO YBEJIMYMBAET IOIMYCTUMBbIE YPOBHH JIEKAPCTBEHHOIO CPECTBA, OHA BBICBOOOXKAAET
MUILIEHb U3 KOMIUIEKCA C JIEKAPCTBEHHBIM CPEACTBOM M JIIOOBIMHM O€NKaMH, CBS3bIBAIOIIUMU

MHIICHDb, YTO MNPUBOAUT K BbICOKHUM (1)OHOBI:;IM CHIrHaJlaM B o6pa3ue ChIBOPOTKH YCJIOBCKA, HEC
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nonseprapueiicss BoznedcTBuio (Pur. 2A). O monoOHBIX pe3ysbTaTax CoOOMANIOCh paHee,
xorga i aucconuauuud ADA u Qynpanymada MCTONB30BaIM MPENBAPUTENBHYIO 00padoTKy
kucyoroi. Kommiekcet NGF-Qynpanyma0d Takke HAHCCOMMUPOBAIM C BBICBOOOXKIECHHEM
cBobomgHoro NGF, uro memano aHanmu3zy Ha ADA 1 1aBajio JIOKHOIOJIOKUTEbHBIE PE3YJIbTaThI
(Dai, S, et al., AAPS J, 2014, 16(3): p. 464-77).

B anamuze Ha ADA Ge3 anTuTena, OJOKMPYIOIEro MHUIIEHb, U NMPH HeWTpaibHoM pH
aHaJIM3a JONYCTHMBIH YpOBEHb MHILIEHH (OmpenensieMblii Kak KOJWYECTBO MHMIIEHH,
HeoOXomuMoe JUIsi TOJY4YeHMs] CHTHAJla aHAJIM3a BBIIIE TOYKH OTCEYCHHUs IUIAHILIETA),
OTpeneNsieMblli ¢ HCIOJb30BAHUEM PEKOMOMHAHTHOTO Oellka-MHIIEHH, COCTaBJSIET OKOJIO 3
Hr/Ma (®ur. 2B). JlonycTuMmblii ypOBeHb MHUIICHU YBEJIHMUMBAETCS N0 OKoio 150 Hr/mu B
npucyrcTBur 100 Mkr/mut anturtena, Ojokupyromero mumenb, HuAbl npu HeirpampHOM pH
aHanusa. MuaTepecHo, uro npu pH ananmmza 8,3 u TOM XK€ KOHLEHTPALMU AHTUTENA YEJIOBEKA,
Onokupyromero muuierb, HuAb1 gomycTumelli ypOBEHb MUIIEHH YBEIHMUYUBAICA A0 OkoJyo 1,1
MKr/mi (@ur. 2B). JlonycTUMBbIi ypOBEHb MHUIIEHH €Ile BbIE, OKOJIO 7,5 MKr/mi, xorma pH
aHanuza cocrasinser 89. 3HaueHHMs UyBCTBUTEJNBHOCTM U  JONYCTUMOrO Ipejaena
nekapctBeHHoro cpencrea (DTL) B aHanm3e ObLIM aHAJOTMYHBIMH KakK MPU HEWTpambHOM pH,
tak 1 npu pH 83. Curnan anammza B oOpa3lax CBHIBOPOTKH YEJIOBEKAa, HE TOABEPTHYTOM
BO3JIEHCTBHIO, TAKXKe CHIDKANICS 10 (OHOBOro ypoBHs B npucyrcteun 100 mxr/min HuAb1 u npu
yMmepeHHO menouHoM pH (®ur. 2C).

Ymepenno wenounoe snauenue pH 6 couemanuu ¢ 08yms peazenmamu, OJOKUPYIOUUMU
MUULEHb, NOOAGTsIEM  ONOCPEOOBAHHbIE  MUUIEHLIO (DOHOBbIE CUCHANBI 6 00pa3yax us3
KAUHUYECKO2O0 UCCIEO06AHUS

Jinst  Ttoro 4ToObI TPOBEPUTH, MOXKET JHM KOMOMHAIMS aHTHTENA 4YeJIOBEeKa,
6nokupyromero mumeHb, HuAbl u ymepenHo menouHoro pH takxxe nHrubupoBarh Memaroniee
BJIMSHHE MUIIEHH B 00pasnax W3 KIMHUYECKOrO MHCCIeOBAHMS, OBLIM INPOAHAIM3UPOBAHBI
o0pasupbl M3 KIMHHYECKOrO HcciaenoBaHus ¢asel I oT Tpex CyOBEKTOB (M3 HCCIENOBaHHS C
OHOKPATHBIM BBEIEHHEM J03bl JIEKAPCTBEHHOT'O CPENCTBA) B 4 pa3IMYHbIE MOMEHTHI BPEMEHHU
(mum 1, 29, 57 u 113). B obpasuax B 29 u 57 nenp Habmopanock 10-12-kpaTHoe yBeNIUYeHUE
ypoBHei mumienu (Pur. 3A), Ipy TOM YPOBHU MUIICHH ObLIH OJIM3KH K UCXOIHOMY YPOBHIO B
oOpasuax B 113-if neHb, Kak HM3MEPEHO C IOMOINBI0 BHYTPEHHErO aHajin3a Ha MHIICHb.
HauBpiciasi KOHIEHTpanMsl MHUIICHH, HaOMogaemMast B 5TUX oOpasiax, COCTaBisiia okoso 60
HI/MJI, YTO HAMHOTO HH)KE, YeM JIONMyCTUMbIH YpOBEHb MHIIEHH B aHamu3e Ha ADA. Opnako,
KOTJia 3TU 00pa3iel ObLTM MPOTECTUPOBaHbI B aHanmn3e Ha ADA ¢ ucnonb3oBanuem 100 Mkr/mi
anTutena 4yenoseka HuAbl, 6mokupyromiero mumens, npu pH 8,3, monokutenbHbIe CHTHAJIBI
ObLTH OOHapy»keHbl B o0pa3uax B 29 u 57 neHb, MpU 3TOM CHUTHAJBI aHAIH3a ObUTH OJHM3KU K
¢oHOBBEIM ypOBHSM B 0Opasuax B 113 nenn (Pur. 3B).

OTH CcyOBEKTHI MOJydYadl OJHOKPATHYIO 03y JIEKAPCTBEHHOro aHTurena, u ux OK
npoduim He mpeanonaraiau 3HauutenpbHoro orseta ADA (®wur. 3C). Kpome Toro, curaaiel
ADA B »Tux oOpa3nax, NO-BUAMMOMY, KOPPEJIHPYIOT C YPOBHSMHU MHINEHH B HUX.

Brniocnencteun Takke Obliia MpOTECTHPOBaHA OOJbIIAs Irpyrna 0Opas3IoB MOCIe BBEACHUS O3bI,
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OONBLUIMHCTBO M3 KOTOPBIX  MPOJEMOHCTPUPOBANN  TOJOXKHUTENbHbIE CHTHaimbl  ADA.
CrnenoBarenbHO, BEPOSITHO, YTO HAJMYHE IIOBBIINIEHHbIX YPOBHEH MHUINEHH OTBEYaeT 3a
MIOJIOXKUTEJIBHBIM CUTHAJ B aHAJIN3€, CO3/1aBasi ONOCPEIOBAHHBIN MUIIEHBI0 MOCTUK C MEUEHBIMU
JIEKapCTBEHHBIMU CPEIICTBAMHU.

Jnsg  panpHEHIIEero yMEHBUIEHHS OYEBHUAHOTO MEINAIOIIEro BJIMSHUS — MUIIEHH,
HaOJI0OIaeMOro B 3THUX KJIMHHYECKHMX oOpas3lax, BTOpOe aHTUTeNo uejoBeka HuAb2,
Onokupyromee MuieHb, Oput0 nobaBneHo k HuAbl B komOmHaumu nmbo ¢ HeWTpaiabHbIM pH,
a0 ¢ ymepeHHO mmenodHbiM pH. MHTepecHO, YTO OMOCPEeNOBAaHHBIM MHIIEHBIO (HOHOBBIN
CHUTHAJI 3HAYUTENIbHO CHIDKAJCS TMPH UCMIOJb30BaHUM 100 MKI/MI aHTHTEN, OJOKHPYIOLINX
mumenb, HuAbl u HuAb2, npu HefirpansHoM pH aHanmu3a, XOTS U HE 10 UCXOAHBIX YPOBHEH.
Onnako moarpymnmna oOpa3LoB MOCHE BBEIEHHsI JO3bI MO-TNPEKHEMY J1aBajla CUTHAJIBI B aHAJIN3E
BBILIIE TOYKU OTCeYeHMs muiaHmera. Korna st oOpas3usl ObLTH HCCIIEOBAHBI CHOBA C TOW K€
KOHIeHTpanuel anruren, Onokupyromux muiedab, HuAbl u HuAb2, o npu pH ananusa 8,3,
BCE OHH JIEMOHCTPHPOBAJI CHTHAJIBI aHAJTN3a HIJKE TOUKU OTceueHus anmera (Pur. 3D).

Ha wucxomneiii ¢opmar anammza ¢ menounbiM pH w100 Mkr/min  aHTUTeEnNa,
onmokupyromero wmumenb, HuAbl, mno-Buaumomy, He Biuser okomo 1,1  MKr/mn
pekomOnHaHTHOrO Oenka-mumern (®ur. 2A). OgHako B oOpasmax U3 KIWHHYECKOTO
UCCIIEIOBAHMS, KOTOPBIE COMEP KA OTHOCUTENIbHO HU3KHE YPOBHU Oenka-MutneHu (<60 Hr/mi),
HaOJIO/IaJIOCh MEIIAoIIee BIUSHHE MHUIIEHH. JTO YKAa3blBa€T HA TO, YTO PEKOMOMHAHTHBIN
OeJIOK-MHUIIEHb MOXKeT BeCTH ceOs B aHaJM3€ HE TaK, KaK HATUBHBIA OEJNIOK, W/WIH YTO Y
NAllMeHTOB MOTYT OSKCIPECCHPOBAThCS pasHble (OpMbl O€nKa-MUILIEHH C Pa3IHYHBIMU
CBSI3bIBAIOIUMH CBOHCTBAMU 110 CPABHEHHIO C PEKOMOMHAHTHBIM O€JIKOM, UTO AENaeT aHTHUTEJIO,
onokupyromee mumeHb, HuAbl menee 5(exkTUBHBIM B NMONABIEHWH MEINAIOLIETO BIIUSHUS
MHLIEHH B 00pa3nax M3 KIMHUYECKHX HCCIEeNOBAHMHA. JTO HECOOTBETCTBHUE pE3yJIbTATOB
aHamnza Ha ADA Mmexxay peKOMOWHAHTHBIM M SHIOT€HHBIM OEIKOM-MUIIEHBIO MOAYEPKHUBAET
BAXHOCTb  HCIIOJIb30BAHUSI  PEAbHBIX  HCCJIEAYEMbIX OOpa3loB sl XapaKTePUCTUKU
3¢ (EeKTUBHOCTH aHAIN3A.

Eme onHUM WHTEpPECHBIM OTKPBITHEM OBLIO BIHMSHHE YMEPEHHO IenouHoro pH Ha
nonyctumble ypoBHH MmumeHn. KomOmnaums HuAbl u HuAb2 He mopmasisiia MONHOCTBIO
MeIlarolnee BIUSHUE MHUIIEHH B 3THX 00pa3lax M3 KIMHHYECKOTO HCCIENOBAHUS B YCIOBHSX
HerrpanpHOro pH. /I MOJHOrO yCTpaHEHWs] MELIAOIero BIUSHHUS MHUIIEHH MOTPeOOBaINCH
CJIETKa LIeJIOYHBIE YCIIOBUS BMECTE C ABYMS AHTHTEJIAMH, OJIOKUPYIOIIUMHU MHUIIEHb.

Komounayus peyenmopa muwmenu MsSR u anmumena, 6aoxupyrougeco muutens, MsAb2,
MAaKoice yMeHoulaem Meuaroujee nusnue Muuen

brnokupyromee mumens antuteno HuAbl mmeer HekoTopele oOmme NMepecTaHOBKH B
CDR VH c¢ TepaneBTHUECKUM JIEKAPCTBEHHBIM AaHTHUTENOM, NO3TOMY Jr0Oble ADA,
cnenugpUIHbIE K 3TUM o0nacTsiM nepectaHoBku VH, MoryT cBsizbiBathesi ¢ HuUAb1 B Oydepe mst
aHamM3a, a HE C MEYEHbIMHM JIEKAPCTBEHHBIMH CPEICTBAMHM, YTO IOTEHI[HAJIBHO MOXKET
3aTPyIHUTH UX OOHapysKeHHe B aHasn3e. UToObI MPeooNieTh 3Ty BO3MOXKHY0 nipodbiemy, HuSR,

KOTODBIHN SIBJIAETCS pelenTopoM MulleHd, ciutbiM ¢ Fc IgG denoBeka, mepBoHauyanbHO ObLI
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UCTIOJIb30BAaH I 3aMeHbI OJiokupyromero mumenb antuteiaa HuAbl. Kak mokazano Ha ®wr.
4A, komOuHammst 100 mxr/mn HuAb2 u 100 mxr/min HuSR mosxker 3¢ exkTuBHO HHrHOMPOBATH
OIOCPEIOBAHHbIE MHUIIEHbIO (POHOBBIE CHUTHAJBI B 00pa3lax M3 KIMHUYECKOTO HMCCIETOBAHUS
¢aspr 1. DaxTHuecky, aHAJOTMYHBbIE AOMYCTHUMbIE YPOBHM MMIIEHHM OBLUIM MOJy4YeHbl JUOO C
komOuHanuer HuAb2/HuSR, nubo ¢ komOounanueir HuAb1/HuAb2.

JlononuureabHO, OIOKUpyroLee MULIeHb anTuTeao HuAb2 umeer Ty ke KOHCTAHTHYIO
obnacte IgG4 yenoBeka, YTO U JIEKAPCTBEHHOE aHTHUTENO, a peuentop mumenn HuSR comepsxur
Fc IgG denoseka. JltoOble aHTUTENa K JIEKAPCTBEHHBIM CPEICTBAM B 00Opas3liax ChIBOPOTKH
NAalMeHTOB, cneuuuyHbie kK obmactu Fc JekapcTBEHHOrO aHTUTENa, MOTYT CBSI3BIBATHCS C
HuAb2 u HuSR, 4T0 Tak:ke MOKeT MOTEHLUAIbHO 3aTPYIHUTh UX OOHApY KeHUe B aHanu3e. J1Jis
TOTO 4YTOOBI MPEOAONETh 3Ty BO3MOXHYIO npobsemy, nomen Fc HuSR u BCIO KOHCTaHTHYIO
obiacte HuAb2 mpeoOpa3oBbiBaii M3 YENIOBEYECKMX B MBIMIMHBIE, YTOOBI JOMOJHUTEIBHO
YMEHBLINTh UX BO3MOKHOE MelIarolnee BiusHue rnpu ooHapykennn ADA. KomOnnranus MsAb2
(HuAb2 c¢ xoncranTHOW oOmacteto Mbimu) u MsSR (HuSR ¢ Fc wmbmmm) no-mpeskHemy
3¢ (PekTHBHO yMeHbINaNa Mellallee BIMSHHE MHUIIeHEeH B o0pasmax W3 KIWHUYECKOTO
uccienosanus (@ur. 4B u @ur. 4C). OOpa3ibl U3 KIMHAYECKOTO UcciaenoBanus B 1, 29, 57 u
113 gHM HEeMOHCTPHPOBAIH TOJBKO (DOHOBBIE CHTHAJBI B CIydae 3TOrO HOBOro Qopmara
aHamM3a, Jake HECMOTPSl HA TO, YTO OHM COAEPKaJM BBICOKHE YPOBHH MHIIEHU B CHIBOPOTKE
(Pwr. 5).

Ymepenno wenounoe snavenue pH u peacenmsi, OJOKupylowue mMuuieHb, OKA3bIEAION
MUHUMATBHOE enuAHUe HA oOHapycenue ADA 6 peanvmuvix o0pasyax Kpoeu Kpoaukos u 8
06pasyax u3 MOKCUKON02UUECKO20 UCCTEO0BAHUA HA KPbICAX

Jlnst Toro 4to0bl rapaHTUPOBATh, YTO YMEPEHHO IIeNOoYHOe 3HaueHne pH u peareHTsl,
OJOKMpPYIOIME MUIIEHb, OKAa3bIBAIOT MHUHHMMAJIBHOE BIMSHME HAa CTaOMJIBHOCTb W/WIIH
obHapykeHne ADA, oOpa3ipl KpOBH KPOJHKOB, MOJNydYeHHbIE B Omikaiiiiee BpeMs MOCie
UMMYHH3aLMH JIeKapCTBEeHHbIM Fab, ObUTHM MpOaHaIM3MPOBAHBI C HCIONBb30BAHUEM JAHHOTO
¢dbopmMaTa aHanm3a.

Obpasen kpoBu 1 u oOpaser] KpoBU 2 OT IBYX KPOJIMKOB, OTOOpaHHbIE Yepe3 okoyio 30-40
IHEH Mociie MMMYHH3AINH, aHAJIM3UPOBAJIN C UCTIONBb30BAHUEM JIBYX PEAreHTOB, OJOKHPYIOLTHX
MUIIEeHb, 1100 npu HedrpansHoM pH, mubo mpu pH 8,3. Takas kpoBb Kpojmka, oToOpaHHas B
Omkaiiniee BpeMs, OOBIYHO CONEPKUT MOJIUKIIOHATIBHbBIE AaHTUTENA K JIEKAPCTBEHHOMY CPEICTBY
¢ HU3KUMH apPUHHOCTSIMH, Ha OOHApY KEHHE KOTOPBIX MOTYT B OOJbIIEH CTENEeHN BIHMATH Ooee
JKecTkue ycioBus aHanu3a. Kak nokazaHo Ha ®wur. 6A, 3HaueHus cpegHero konudecrsa ADA
ObUTM IOAOOHBIMH UISI KQXKIOTO YCIOBHS aHAJIM3a He3aBUCHMO OT pH aHanm3a, 4To ykasbiBaeT
Ha TO, YTO YMEPEHHO MenoyHoe 3HaueHue pH u nobaBneHune peareHTOB, OJOKHPYIOLIMX
MUILIEHb, HE OKAa3aJIM WM OKa3aJi MUHUMAJIbHOE BIUSHUE Ha CTAOMIBHOCTh WM OOHApYKEeHHE
ADA B 3THX 00pasiax.

Jlnst TOro 4ToOBI e1le pa3 NOATBEPANUTD, UTO (POPMAT C UCTIOIb30BAHUEM JIBYX PEAreHTOB,
Onokupyromux wmumeHsb, npu pH 83 mnossomsier oOHapyxkuBath ADA B oOpasmax mocne

BBEJICHUS 103bl, OBUIM NPOAHAJIM3HPOBAHbI OOpa3Lbl CHIBOPOTKU KPBIC OT 2 KpBIC B
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TOKCHUKOJIOTHYECKOM HCCII€I0BAHUN KaK HAa YPOBEHb MUIIEHH, Tak U Ha ypoBHU ADA. YpoBHu
MUILIEHHN YBEJIMYWINCH 10 MeHbInel Mepe B 10 pa3 B oOpasnax B 28 u 85 neHp OT KpeIcel 1 1 B
okoJio 10 pa3 B oOpasiie B 28 neHb OT KPBICHI 2 TIO CPABHEHHIO C HCXOMHBIMH 00pa3liaMu, OJJHAKO
B 3TUX oOpasiax He HabJoaanoch HEOOBIMHOTO MOBBILIeHUs curHana ADA B aHanuse, ykas3biBas
Ha TO, YTO MEULIAOLIee BIMSHIE MUIIEHH ObLJIO YMEHbIIEHO. B TO jke Bpemst Obuti OOHapY KEeHBbI
BbICOKHE YpoBHH ADA y 00OMX KMBOTHBIX, HAYMHAs C 85 IHs, YTO yKa3blBaeT HA TO, YTO
noOaBeHHE JBYX PEAareHTOB, OJOKMPYIOUIMX MHIIEHb, 1 YMEPEHHO InenoyHoe 3HaueHue pH
aHanmu3a He Memmanu oOHapykeHnio ADA (®wur. 6B).

Vmepenno wenounoe snavenue pH emecme ¢ peacenmami, OIOKUPYIOUWUMU MUULEHD,
UHRUOUPYIOM CEA3BIBANHUE MUULEHU C NeKAPCMBEHHBIM CPEOCMBOM

Jnst Toro 9ToOBI MOHATH, MOYEMYy YMEPEHHO MLIeIoYyHOe 3HadeHue pH um peareHTsl,
OJIOKHMPYIOIHE MUIIEHb, MOTYT CIIOCOOCTBOBATh YMEHBIIEHHIO MELIAIOLIETO BIUSHUS MULICHH B
oOpasuax ¥3 KJIMHUYECKOTO HCCIIEIOBAHUS, OBLIM  TMPOBENCHBI  SKCIIEPHUMEHTBI  C
ucrnojp3oBaHueM cucreMbl Octet A5 NPOBEPKU CBSI3bIBAHUS MUILEHH C JIEKAPCTBEHHBIM
CPEACTBOM IpH Pa3NUYHbIX ycioBusx pH, ¢ peareHramu, ONOKMPYIOIIMMH MHIIEHb, MM O€3
Hux. PesynbraTel nokasanbl Ha Pur. 7A. Kak BUAHO U3 KPUBBIX acCOLMALUU CBS3bIBAHUS, B
orcytcTBue MsAb2 u MsSR orser 6bu1 HemHOr0 HIke ipu pH 8,2 o cpasrenuro ¢ pH 7,3, uto
YKa3blBa€T Ha TO, 4YTO HA AaCCOLUALMI0 MEXAY MHULIEHBK) U JIEKAPCTBEHHBIM CpPEICTBOM
HesHauuTenbHO Biusier pH anamusa. OpnnHako HaOmonanmach Oosiee BBICOKAs CKOPOCTh
mucconnauuu npu pH 8,2 mo cpasuenuto ¢ pH 7,3, uto ykaseiBaeT Ha TO, 4TO adpPUHHOCTD
CBSI3bIBAHUS MEXIY MUIIEHBIO U JIEKAPCTBEHHBIM CpelcTBOM Oonee ciabast mpu pH 8,2. ITpu pH
7,3 B mpucyrctBuu MsAb2 um MsSR takke HaOmonanach Oojee BbICOKass CKOPOCTb
auccoupanuy, mnopoOHas Tompko menouHoMmy pH. OpgHako TNpPUCYTCTBHE — PeareHToB,
OJOKMPYIOIIUX MHINEHb, TAKXKE 3HAYUTEJIBHO BIMSUIO HA AaCCOLMALMI0 MHUIIEHH C
JIEKapCTBEHHbIM CpencTBOM. HakoHel, IOJHOE HMHIHOMPOBAaHHME CBSI3BIBAHHS JOCTHIAETCS
komOuHaimern MsAb2 u MsSR npu pH 8,2. pH-zaBucumble paznuyuss B CBSI3bIBAHUU
MOTEHIMAJIBHO OTHOCATCS JHOO K KOH(OPMAILMOHHOMY HM3MEHEHHUIO MUIIEHU MPU YMEPEHHO
menoyHoM pH, 6o K JydrieMy CBSI3bIBAHUIO PEareHTOB, OJIOKUPYIOIUX MHIIEHb, ¢ MUIICHBO
npu pH 8,2, Takum 0Opa3om, HHTHOUPYs ACCOLMALIUIO MHUILIEHH C JIEKAPCTBEHHBIM CPEICTBOM.

OTU JaHHBIE O CBSI3bIBAHUU JIONOJHUTENBHO MOATBEPKAAIOT AaHHble aHanu3a Ha ADA,
KOTOpBIE MOKAa3bIBAIOT, YTO TOJIKO INEJOYHOE 3HaueHne pH MokeT 4acTMYHO MHrHOMpOBATH
OIOCPENOBAHHBIN MHIIEHBIO CUTHAN B 00OpasLax M3 KIMHUYECKOTO HCCienoBaHus. B To Bpems
kak komOmHammss MsAb2 u MsSR mnpu HelTpampHOM pH 3HauMTenbHO MHTUOHpYET
OIOCPEIOBAHHBIN MHUIIEHBIO CHUTHAJ, TOJHOE WHTMOMPOBAHHE MELIAIOIIETO BIUSHHUS MHUIICHH
TIOCTHraeTcs TOJbKO it komOuHarmu MsAb2, MsSR u pH 8,3 (®wur. 7B).

Anamu3bl  cBs3biBaHMA Jmradga (LBA) sBIsiroTCS  O4€Hb  UYBCTBHUTENBHBIMH K
MELIAKIIUM MOJIEKYJIaM, KOTOPbIE MOTYT HCKa)KaTb pEe3yJlbTaTbl aHAJIWU30B, WIH JAaBas
UCKYCCTBEHHbIE CUT'HAJIbI, WIIM OJIOKUPYs JKenaeMble B3aMMOAEHCTBYS MpH aHanu3e. Memarommee
BJIMSIHUE MMIIEHU SIBJIIETCS PACIPOCTPAHEHHOH MpoONeMOl, 1 ee TPYAHO MPEOonoNieTh H3-3a €€

Cl'IeI_II/I(l)I/ILIHOCTI/I K JICKapCTBEHHOMY CPE€ACTBY U CHUJIPHO U3MCHYUBbLIX OHMOJIOTHYECKHUX CBOMCTB
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Kaxaoro Oenka-MuImeHH. MumieHb oObIMHO 00pa3yeT MpOUYHbIE KOMIUIEKCHI C JIEKAPCTBEHHBIM
CPEACTBOM U €€ CBA3BIBAOLIMMH O€IKaMH B KPOBOTOKE, KOTOpbIE MOXET OBITh TPYAHO
paspymnts. Kpome TOro, ypoBHM MHUIIEHH MOTYT YBEJIHMYHUBATHCS 0 OTHOCUTEIBHO BBICOKHX
3HaYEeHUH B KPOBOTOKE M3-3a OOpa30BaHMS KOMIUIEKCOB MHUILIEHB:JIEKAPCTBEHHOE CPENCTBO H
MHULICHbCBSI3bIBAIOINUI O€JIOK WJIM 32 CYeT MEXaHW3MOB OOpaTHON CBs3HM, MNPUCYIIHX
Ouonormyeckomy nytd. B MocTmkoBbIX aHamm3ax Ha ADA mpucyTCTBHE IUMEPHBIX I
MyJBTUMEPHBIX MHIIEHEH MOXeT IpPHUBECTH K JIOXKHOIOJOXKUTENIbHBIM —pe3ylbTaraM U
3aTPYAHUTh OLIEHKY UMMYHOTEHHOCTH. JTO BJIMSHUE MOXKET YCHJIMBATBHCS 34 CYET KUCJIOTHOM
AUCCOLMALINY, OOBIYHO HCHONBb3YeMOH CTpaTerud Uil TOBBIMIEHHsS JOMYyCTUMOTO YPOBHS
JIEKapCTBEHHOTO CpeAcTBa B aHaimm3ax Ha ADA, koropas Takke MOXET IOTEHIHAJIBHO
pa3pywiaTh KOMIUIEKCBHI, COAEpKAllMe MUINEeHb, BBICBOOOXKAAs MHUIIEHb M TPHUBOAS K
OMOCPENOBAHHBIM ~ MUINEHBIO  JIOXKHOMOJOKUTENbHBIM ~ curHajiaM.  ClienoBarebHO, TIpU
pa3paboTke aHanu3a HEOOXOIMMO BCE€ TIIATENIbHO PACCMOTPETh, B3BEIIMBAS MOJB3Y KaKIOU
CTparerui ¥ pPHCK BHECEHHs B aHAJIM3 BO3MOXHOrO HcKakeHHs. (OCHOBBIBAsIChH Ha
OMONIOTNYECKHUX CBOMCTBAX, HEOOXOAMMO OLIEHUTh MOAXOABI, CreUU(UIHbIE K MHUIISHSM, YTOOBI
YMEHBIINTh UX MEINAIOIIee BIUSHUE Ha aHAITU3.

Jinis  yMeHbIIEHHs  MEINAOIIero  BIMSHUS ~ MHILIEHEH MOXHO  HCIOJb30BAaTh
NpeaBapUTEIbHYI0 00pabOoTKy ONOKUPYIOUIMMH MUIIEHb AHTUTENaMU (B BHIE OTHEIbHBIX
aHTHUTEN WIN B KOMOMHAINM), peLenTopaMu, Kopakropamu, a Taxxke OelKaMu, CBS3BIBAIOIINMU
mumeHb. Kpome Toro, MokHo Takke W3MeHsATb pH aHamm3a, 4yToOBl YMEHBIIHUTH MEIIArOINee
BIIMSIHUE MHUIIEHH JIUOO TMyTeM NPsMOro BO3IEHCTBHS HA IUMEPHYIO WM MYJIBTHMEPHYIO
MUIIEHb, JUOO myTeM H3MeHeHus apPUHHOCTH CBSA3bIBAHUS JIEKAPCTBEHHOTO CPENCTBA C
mumienb0. Kpome Toro, BakHO oOLeHUTb 3(G(eKTUBHOCTb BBIOpAHHOH cTpareruu/Qopmara
aHamM3a I YMEHBIIEHUs MEINAIOINero BIMAHUS MUIIEHU IyTEM TECTUPOBAHHS pPeajbHbIX
00pasLoB Nocie BBEASHUS 103bl, MOCKOJIbKY HATHBHBIN OEJIOK-MHULIEHb B 00pa3lax ChbIBOPOTKH
MOXKET BECTH ceOsl MHa4e, 4YeM ero peKOMOMHaHTHbINA BapuaHT. Mcnomb3oBanue nanHbix OK u
YPOBHEH MHIIEHW TaKXXe MOXKET MOMOYb OTJIMYUTh peanbHblii oTBeT ADA OT CHrHajios,
OTOCPEIOBAHHBIX MUILIEHBIO.

JUisi yMEeHbIIEHHsT MEINAOLIero BJIMSHUS MHLIEHH MOXHO HCIIONBb30BaTh JOOABJIECHUE
peareHToB, OJIOKHPYOMUX MUIIeHb. OHAKO B CIIydae TEPAIeBTUYECKUX aHTUTEN HEOOXOIUMO
yOenuThCs, YTO OTHU peareHThl HE WMEIOT ONUHAKOBBIX mochenoBarenbHocTeii CDR ¢
JIEKaPCTBEHHBIM CPENCTBOM (B Cllydae aHTHTEN K MHIIEHH) WIH HE COAEP)KaT KOHCTAHTHBIC
nocnenosarenbHOCTH IgG yenoBeka (B cilyyae aHTHUTEN, PELEITOPOB U CBS3BIBAIOILINX OEJIKOB),
NOCKOJIBKY 3THM  OOLIMe TIOCIEeNOBATENbHOCTH MOTYT YXYALIUTH OOHapyxkeHue ADA,
cneun(UIHBIX K S3THM IMOCIeNoBaTeNbHOCTAM. HakoHer, ucrnonb3oBaHMe HHU3KOA(PPUHHBIX
ADA-TIONOXHUTENBHBIX 00pa3LOB, MOJYYEHHBIX OT JKHBOTHBIX, C ITOJUKJIOHAIBHBIM OTBETOM Ha
JIEKAPCTBEHHOE CPEACTBO MOXKET MPENCTABNIATh COOOM MHCTPYMEHT ISl MOATBEPKIASHUS TOTO,
gyro orBeThl ADA ¢ neficTBuTenbHO HM3KOH aPUHHOCTBIO, HU3KMM TUTPOM, Ha OOHapy>KeHHE
KOTOPBIX C OOnblnell BEpOATHOCTHIO MOBIUSIOT MOAM(DHUKALNK aHAIM3a, TEM HE MEHee MOIYT

ObITh OOHAPYKEHBI B OKOHYATENbHBIX YCIOBUAX aHAIN3A.
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B 5TOM packpeITHH MUIIEHB JIEKAPCTBEHHOTO CPEACTBA MPEACTABISIET COOOH TOMOIANMED,
KOTOPBI 00pa3yeT MHOKECTBO HEAKTUBHBIX KOMILJIEKCOB CO CBOMMH HHTHOMPYIOIIUMHU
CBSI3bIBAIOIIUMH O€TKaMu B KPOBOTOKE. B TO BpeMs Kak KHCIIOTHasl JUCCOLMALUS YBEIUYHBAET
JOMyCTUMBIH npenen nekapctBeHHoro cpenctsa (DTL) B ananuze Ha ADA, oHa BbIcBOOOXKIaeT
MUILIEHb, CBS3aHHYI0 C JIGKAPCTBEHHBIM CPEICTBOM, W MHUINEHb, CBSI3aHHYI0 C €€
VMHTHOUPYIOLIMMH  CBSI3BIBAIOINUMU OeskamMu. BricBOOOXKIEHHAsh MHIIeHb OyneT OKa3bIBaTh
Melnaroiiee BiausiHHue B aHanuze Ha ADA. Kpome Toro, neueHue Mbillel JieKapCTBEHHBIM
CPEACTBOM TMOBBIIIAET SKCIPECCUI0 MUIIEHH. BeCTepH-OJOTTHHT ¢ UCTIONb30BAHHEM aHTHTEIL,
cneun(UIHbIX K TPEALUIECTBEHHHKAM W 3pesiod (opMe MHUIIEeHH, MOKa3ajl, YTO pa3jIMYHbIe
(bOpMBI MHUIIIEHU AKTHBUPOBAJIUCH Y MBbIIIEH uepe3 28 nHEH Mocje MHBEKIHH JIEKApCTBEHHOTO
cpeactsa. CienoBaTesibHO, HEOOXOIUM HAIEKHBIN aHATN3 HA ADA ¢ MaKCUMaJIbHO BO3MOKHBIM
JOMYCTUMBIM YPOBHEM MHIIEHH.

Ilyrem BriOYeHHs aHTUTeNa, Ojokupyromero wmumenb, (HuAbl) m B ycnoBmsx
yMmepenHo menodHoro pH anamusa (pH 8,3), aBTopsl U300peTeHNs] CMOTIIU MOJyYUTh BBICOKHE
IOMYCTUMbIE YPOBHH PEKOMOMHAHTHOTO Oenka-MUIleHH. AHajan3 ObUT ONTHMH3HPOBAH IS
nobaByeHNsI BTOPOTO aHTUTeNa, Onokupyromero Muinens, HuAb2. 310 3HaUNTENPHO YBETHUMIO
JOMYCTUMBIH YPOBEHb MHIIEHH, W YaCTOTA IOJIOKUTENIbHBIX PEe3yJbTaTOB OblUla 3HAYUTEIBHO
CHIDKEHa B o0pasuax W3 KIMHUYECKOro HccienoBaHus. JlampHeWImas ONTHMH3ALMs aHAIN3a
OblTa Tpou3BeneHa myTeM 3aMmeHbl aHtuTena K mumend HuAbl. ITockomeky HuAbl umeer
HEKOTOpbIe 00IIHe MOCIeI0BATEIBHOCTH 00J1aCcTH, ONpenessonie koMmieMeHTapHocTh, (CDR)
C JIGKAPCTBEHHBIM CPEICTBOM, OHO MOTEHIHAJIBHO MOXKeT CBA3bIBaTh ADA K JeKapCTBEHHOMY
CpencTBy, TeM cambIM yxyamas oOHapyxkenne ADA. Ilostomy Bmecro HuAbl ucnonb3osanu
BHEIIHUI y4acTok penenropa muiieny, ciauroro ¢ Fc IgG uenosexka (HuSR). B coueranuu c
HuAb2, HuSR cmor 3a0nokupoBaTh MeLIArOINee BJIUSHHE MUINEHH, KaK W KOMOWMHALHS
HuAb1/HuAb2. 3atem nomenst Fc HuSR wu Bcro koHcTanTHyro obOmacte HuAb2
npeoOpa3oBbIBAIN OT YeJoBeYeCKHX B MbImuHbe (MSAb2 u MsSR) nnst nomonHUTENbHOTO
YMEHBLICHUsT BO3MOKHOTO MEIIAIOINEro BJIMsSHUS Ha oOHapykeHue ADA. DKCnepuMeHTHI Mo
XapakTepU3aluu C UCIOJb30BaHMEM cucTeMbl Octet Moka3aju, YTO CBS3BbIBAHHE MHIICHH C
JIEKAPCTBEHHBIM CPEICTBOM HMHTHOUPYETCS TOCPEACTBOM TOJBKO YMEPEHHO mmesnouHoro pH mnm
TOJIbKO MPUCYTCTBHEM PEAreHTOB, OJIOKUPYOIMUX MHIeHb. OIHAKO MOJHOE HWHTHOWpPOBaHHE
CBSI3BIBAHUS JOCTUTAETCS C MOMOIIBI0 kKoMOuHarm MsAb2, MsSR u ymepenHo menounoro pH.
AHanus3 KpoBU ¢ HU3KUM TUTPOM ADA OT UMMYHM3UPOBAHHBIX KPOJUKOB U U3BECTHbIX ADA-
NOJIOXKUTENIBHBIX  00pa3loB M3 JOKJIMHUYECKUX HCCIEJOBAHUH Ha KpbICaX MOATBEPIMII
BO3MOXKHOCTh OOHapyxuBath B aHanmuze ADA-monoxurensHble 00pasipl U MHUHHUMAIbHOE
BJIMsIHUE 1esouHoro pH 1 peareHToB, OJOKHPYIOLMINX MHUIIEHb, Ha oOHapyxeHne ADA.

DT pe3ynbTaThl  MPEAOCTABJSIIOT  albTEPHATUBHBIE  CTPATETHH  IMPEONOJICHHS
MEIIAFOINEro BIMSHUS MULIEHH B MOCTUKOBBIX aHAJIN3aX UMMYHOT€HHOCTH, KOTTIa CTAHJAPTHBIE
aHTHTENa, OJOKUPYIOIINE MUIIEHb, HeA(P(PEKTUBHBI.

JKBHBAJIEHTHI

CrienmanucTbl B TaHHOW 00JacTU MOWMYT WJIM CMOTYT YCTaHOBUTD, HCIIONB3Ys He Oosee
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4YeM pPYTUHHOE OJKCIEPUMEHTHPOBAHHME, MHOTHME HKBHUBAJEHTbl KOHKPETHBIX BApHUAHTOB
OCYIIECTBIIEHHsI N300peTeHNs], ONMCAHHBIX B JAHHOM AO0KyMeHTe. IlonpasymeBaercs, 4To Takue
SKBUBAJICHTHI OXBa4deHbI clenyroueil popmynoit nzobperenus. Conepkannue BCEX NCTOUHUKOB,
NATEHTOB U OIYyOJMKOBAHHBIX MATEHTHBIX 3afBOK, NPOLUTHPOBAHHBIX B JAHHOH 3asBKe,

BKJIFOUEHO B JTaHHBIN AOKYMCHT ITOCPEACTBOM CCBIJIKH.
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N3MEHEHHAS ®OPMYVYJIA U30BPETEHUA

1. Cnoco0 yMeHbIIeHHS] MEIIAOLIEr0 BIMSHUS MUIIEHU JIEKAPCTBEHHOTO CPEACTBA B
MOCTMKOBOM HMMYHOJIOTHYECKOM aHAJM3€ Ha aHTUTENa K JIeKapcTBeHHOMY cpenctBy (ADA)
ana onpeneneHus Hammuust ADA K JIeKapCTBEHHOMY CpPEACTBY B 00paslie ChIBOPOTKH,
BKJIFOUAO LTI

npuBeneHne 00pasia ChIBOPOTKH B KOHTAKT €

JIEKapCTBEHHBIM CPEACTBOM JJIS 3aXBaTa, MEUEHBIM NIEPBON METKOI],

JIEKaPCTBEHHBIM CPEICTBOM JJIsl OOHAPYKEHUs, MEYEHBIM BTOPOI METKOIA;

NIePBBIM PEAreHTOM, OJIOKHPYIOLIUM MHULICHb JIEKAPCTBEHHOTO CPEACTBA; U

BTOPBIM pEareHTOM, OJIOKHPYIOLIUM MUIIEHb JICKAPCTBEHHOTO CPEACTBA, TI€ MEPBBIH
peareHT, OJIOKUPYIOIUI MUIIEHb JIEKAPCTBEHHOTO CPEACTBA, U BTOPOH pEareHT, OJIOKUPY O LI
MUIIEHb JIEKAPCTBEHHOI'O CPECTBA, SIBJISIFOTCS Pa3IMUHbIMH,

UHKyOamoo o0pasna ChIBOPOTKM B YCIIOBHSIX YMEpEHHO wmenouHoro pH anammza ¢
JIEKApCTBEHHbIM CPEICTBOM JUIsI 3aXBaTa, JIGKAPCTBEHHBIM CPEACTBOM Ui OOHApY KEHHS,
NEPBbIM PEAreHTOM, OJOKUPYIOLINM MHIIEHb JIEKAPCTBEHHOT'O CPEICTBA, U BTOPBIM PEAreHTOM,
OJIOKMPYOIUM MULICHb JIEKAPCTBEHHOTO CPEICTBA,

o0ecriedeHne CBSI3bIBAHUS JIEKAPCTBEHHOI'O CPEACTBA ISl 3aXBaTa M JIEKAPCTBEHHOTO
cpenctsa anst obHapyxkerus ¢ ADA,

u obecriedeHne  CBSI3bIBAHUS  IIEPBOTO  peareHta, OJOKHPYIOLIEro  MHIIEHb
JIEKapCTBEHHOTO CPEICTBAa, M BTOPOrO pPEareHTra, OJIOKUPYIOIEro MHULIEHb JIEKAPCTBEHHOTO
CpPEeICTBa, C MUIIEHBIO JIEKAPCTBEHHOT'O CPEACTBA, MPUCYTCTBYIOLIEH B 00pasLe,

TEM CaMbIM yMEHbIlas MeLIarollee BJINUSHUE MULIEHH JIEKAPCTBEHHOIO CpPEACTBA B
MOCTHKOBOM UMMYHOJIOTHYECKOM aHanu3e Ha ADA.

2. Cmoco6 mo m 1, [IOMONHUTEIBLHO BKJIOYAIOLIMI BBIMOJHEHHE MOCTHUKOBOIO
UMMy HOJIOTHYECKOTO aHAJIN3a Ha aHTHTEJNA K JIEKapCTBEHHOMY cpenctBy (ADA).

3. Crnoco® no m. 1 wiu m. 2, OTIMYAKOLIUICS TeM, YTO MEPBbII PeareHT, OJOKUPY O LM
MUILIEHb JIEKAPCTBEHHOTO CPEACTBA, MPENCTaBisAeT COO0 aHTHTENO, OJIOKHPYOIIee MHUIIECHb
JIEKapCTBEHHOI'O CPEICTBA.

4. Cnocob mo ymrobomy u3 mm. 1-3, OTIMYarOIIUICS TeM, YTO MHUINEHb JIEKAPCTBEHHOTO
CpeACTBa MPEACTABISIET COOON PACTBOPUMBII OJIOK, TAKOH KaK, HAapUMep, JIMTAH PELenTopa.

5. Cnocob mo m. 1 win 2, OTIMYAIOIIMICSA T€M, YTO TEPBbIH PEareHT, OJOKUPYIOIUH
MUILIEHB JIEKAPCTBEHHOTO CPEICTBA, BKIIFOYAET YUACTOK perenTopa, Ciutbiii ¢ fomeHom Fc IgG.

6. Cocob mo m. S5, OTIAMYAOIIMNACS TeM, YTO YYacTOK PELenTopa MPEeNCTaBisieT COOO0H
BHEKJIETOYHBIN Y4aCTOK peLenTopa.

7. Criocob mo m. 5, ornuuaromuiicss TeM, uro aomeH Fc IgG npencrasnsier co0oit nomen
Fc IgG mpbimn.

8. Crocob mno m. 5, ornuuaromuiicst Tem, uto gomeH Fc IgG mpencrasnsier cobol nomMeH

Fc IgG uenosexa.
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9. Cnocod mo mobomy u3 mm. 1-8, OTIMYAOIIMICA TEM, YTO BTOPOW pPEareHT,
ONOKMPYIOIUIT  MHIIEHb JIGKAPCTBEHHOIO CPENCTBA, MPEACTaBIsAeT COOOW  aHTHUTEJO,
OJIOKHpYIOLIee MULIEHB JIEKAPCTBEHHOTO CPEZCTBA.

10. Cnoco® o m. 9, oTiM4aroImuiicst TeM, YTO BTOPOE aHTHUTENO, OJIOKUPYIOLEe MUIIEHb
JIEKapCTBEHHOT'O CPENICTBA, COAEPKUT KOHCTAHTHYIO OOJNACTh MBIIIH.

11. Cnoco6 no mobomy u3 nm. 1-10, OTIHMHAOIUICSA TEM, YTO JIEKAPCTBEHHOE CPEICTBO
npencTasisieT coO0i TepaneBTHUECKOe MOHOKJIOHAJIBHOE aHTUTEJIO YeJIOBEKa.

12. Cnoco6 mo mobomy u3 mm. 1-10, OTIHYAIOLIUICS T€M, YTO JIEKAPCTBEHHOE CPEICTBO
NpeACTaBIsieT COOOM T'yMaHU3UPOBAHHOE TEPATIEBTUYECKOE MOHOKJIOHAJIBHOE aHTUTEJIO.

13. Cnoco6 mo mm 11 wmm 12, OTIMYAKOIIMICS TEM, YTO 4YEJOBEUECKOE WU
I'YMaHU3UPOBAHHOE TEPANEBTHYECKOE MOHOKJIOHAJIBHOE AHTUTENIO OLIEHUBAIOT B KIMHUYECKOM
UCTIBITAHUU.

14. Cnocob mo mrobomy u3 mm. 1-13, OTaUYarOMUiics TeM, YTO MUIIEHbD JIEKAPCTBEHHOTO
CpeACTBa MPENCTAaBNSET COOONW PACTBOPUMYIO HIIM BBIACISIFOINYIOCS MYJBTHMEPHYH) MHIIEHB
JIEKapCTBEHHOI'O CPEJICTBA.

15. Cnocob mo mrobomy u3 mm. 1-13, OTaHYarOMUiics TeM, YTO MULIEHbD JIEKAPCTBEHHOTO
CpeACTBa MPEACTABISIET COOON TOMOANMEPHYIO MHUIIEHD JIEKAPCTBEHHOTO CPENICTBA.

16. Cnocob no mobomy u3 nm. 1-15, oTinMyarOmUACS TeM, YTO YMEPEHHO INEJIOYHOEe
3HaueHue pH ananusa Bximoyvaet 3HaueHus pH ot oko:0 8,3 1o okoso 8.9.

17. Cnoco6 mo m. 16, oTnuuaromMiicss TeM, YTO yMEpPEHHO IIenoyHoe 3HaueHue pH
aHaiu3a BKIrO4aeT 3HaueHue pH okono 8,3.

18. Cnoco6 mo m. 16, oTnuuaromuiics Te€M, YTO yMEpPEHHO MLienoyHoe 3HaueHue pH
aHanu3a BKIo4YaeT 3HadeHue pH okono 8,9.

19. Cnoco6 no nmoboMy W3 MpeaplAyIuX MyHKTOB, OTJIMYAIOIIUNACS TeM, 4TO oOpaser
CBIBOPOTKH MPEACTaBIIsAET OO0 0Opaser ChIBOPOTKH YEJIOBEKA.

20. Cnocob mo o0oMy M3 TPEeAbIAYINUX MYHKTOB, OTJIMYAOIIMNICS Te€M, YTO oOpaser
CBIBOPOTKH IMOJIyYeH OT CyOBEKTa, KOTOPOTO JIeuaT JIEKAPCTBEHHBIM CPEICTBOM.

21. Cnoco6 mo mrobomy u3 mm. 1-20, OTIMYAOIIUICS TeM, YTO MHKYOALMIO MPOBOMAST
MPU KOMHATHOM TeMIeparype.

22. Cnoco6 mo mrobomy wu3 mm. 1-20, OTIMYAIOIIUICS TeM, YTO MOCTHKOBBIN
UMMYHOJIOTHYECKUI aHAIN3 Ha aHTHUTENA K JieKapcTBeHHOMY cpenctsy (ADA) mpencrasiser
co00#1 aHaJIN3 C BBICOKOH MPOIYCKHOMN CIIOCOOHOCTHIO.

23. Cnocob no mobdomy u3 ni. 1-22, OTIMYAIOLIUICS TEM, YTO JIEKAPCTBEHHOE CPEICTBO
JUIs1 3aXBaTa NPUKPEIJIEHO K TBEP0i MOBEPXHOCTH.

24. Croco® mo m. 23, OTIMYAOIIMHCSA TEM, YTO TBEpHas MOBEPXHOCThH IMPEICTABISET
co0O¥ TUTPALIMOHHBIA MUKPOIUIAHIIET.

25. Cnoco® mo m. 23, OTIMYAIOLIMICA TeM, YTO TBEpAash MOBEPXHOCTb IOKPHITA

CTPEITAaBUANHOM.
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26. Crocob mo mobdomy u3 min. 1-25, OTIMYarOUIuiics TeM, 4TO MeTKa 3axBara BbIOpaHa
U3 TPYIIbL, COCTOSALIEH W3 MeTKM OuoTMHA, MeTku Oenka A, merku Oenka G W MeTKu
riytatuoHuH-S-Tparcdepasnr (GST).

27. Cnoco0 no mobomy u3 . 1-26, oOTIM4aroIuics TeM, 4TO BTOpasi MeTKa BbIOpaHa 13
IPYMIIbI, COCTOSIIEN M3 PYTEHUEBOW METKH, PaJAMOJIOTHYeCKONH METKH, (POTONOMUHECLIEHTHON
METKH, XeMHJIFOMIUHECLIEHTHON METKH, (JIyOpEeCLEHTHON METKH, 3JIEKTPOXEMUITIOMUHECILIEHTHON

METKU 1 (PepPMEHTHON METKHU.

ITo noBepenHoOCTH
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