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3KCTpaKT CO]lep)I(HT cpaKTOp nepeHOCa H 

Crp. 1 

HaHOcppaKI.\11IO 11MMYHOMOJlYJII1PYIOII.\11X MOJieKyJI, 
06Jia]laiOII.\HX MOJieKyJI.SipHhiMH MaCCaMH 3000 ,lJ,a 
HJIH MeHee; H BTOpOtf 3KCTpaKT H3 HCTOqHHKa 
HMMYHHhiX MOJlYJI.SITOpOB, COJlep)l(aii.\11H 3KCTpaKT 
MOJI0311Ba HJII1 51HI.\ H 11MeiOII.\HH BepXHHH npe]leJI 
MOJieKyJI.SipHOH MaCChi 3000 ,lJ,a, rne BTOpOH 3KCTpaKT 
He conep)I(HT cpaKrop nepeHoca, HO conep)I(11T 
HaHocppaKI.\11IO 11MMYHOMOJlYJI11pyiOII.\11X MOJieKyJI, 
06Jia]laiOII.\HX MOJieKyJI.SipHhiMI1 MaCCaMH 3000 ,lJ,a 
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MO.LIYJIHpOBaHH51 HMMYHHOH CHCTeMbl. 
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f1p11DI3aHI1e Ha I1p110p11TeT 

flo .UaHHOH 3a51BKe 11CI1paiiiHBaeTC51 rrpe11MyiUeCTBO I1p110p11TeTa B COOTBeTCTBI111 C 

rrpe.uBap11TeJihHOH 3a51BKOH ClllA c perl1cTpaQ110HHhiM HOMepoM 60/848348, rro.uaHHOH 29 

ceHT516p51 2006 ro.ua, 11 rraTeHTHOH 3a51BKOH ClllA c perl1cTpaQ110HHhiM HOMepoM 111855944, 

5 rro.uaHHOH 14 ceHT516p51 2007 ro.ua, rrocpe.ucTBOM :noro yrroMI1HaHI151 pacKphiTI1e o6e11x 

3a51BOK BKJIIoqeHO B L{aHHOe OI111CaHI1e B 11X ITOJIHOTe. 

06JiaCTh TeXHI1KI1 

HaCT051IUee 11306peTeHI1e OTHOCI1TC51 K MOJieKyJiaM, KOTOpbie MO.UYJI11pyiOT (Harrp11Mep, 

Bhi3hiBaiOT, YCI1JII1BaiOT, ITO.UaBJI51lOT He)l(eJiaTeJihHYIO aKTI1BHOCTh 11 T . .U.) KJieTOqH0-

10 orrocpe.uonaHHhiH 11MMYH11TeT y cy6neKTa, BKJIJOqa5J: crroco6hi M51 rrpo113BO.UCTBa 11 rronyqemrn 

TaKI1X MOJieKyJI, rrperrapaTaM 11 KOMI10311QI151M, KOTOphie BKJIJOqaJOT TaKI1e MOJieKyJihi, 

CITOC06aM .UJI51 OQeHKI1 3<lJ<lJeKTI1BHOCTI1 TaKI1X MOJieKyJI 11 CI10C06aM I1p11MeHeHI151. DOJiee 

KOHKpeTHO, HaCT051IUee 11306peTeHI1e OTHOCI1TC51 K HI13KOMOJieKyJI51pHhiM COe.U11HeHI151M, 

KOTOpbie 0603HaqaJOT B HaCT051IUeM .UOKyMeHTe KaK MOJieKyJihi «HaHO<lJpaKQI111», KOTOpbie 

15 MO.UYJI11pyiOT KJieTOqHo-orrocpe.UOBaHHhiH 11MMYHI1TeT. 

YpoBeHh TeXHI1KI1 

Crroco6HOCTh aHTI1Ten o6ecrreqi1BaTh 11 rrepeHOCI1Th 11MMYHI1TeT xopomo 113BecTHa 11 

IIIHpOKO 11CCJie.UOBaHa B B11.Ue xapaKTep11CTI1K aHTI1TeJI 11 MeXaHI13MOB, C ITOMOlUhlO KOTOphiX 

o6pa3yiOTC51 aHTI1TeJia. He TaK XOpOIIIO 113BeCTHa 11JII1 He TaK III11pOKO 11CCJie.UOBaHa pOJih 

20 <lJaKTOpOB rrepeHOCa, KOTOpbie BKJIJOqaJOT ceMeHCTBO MOJieKyJI, 06Jia.UaiOIUHX MOJieKyJI51pHhiMI1 

MaccaMI1 Me)I(L{y 3500 )l,a 117500 )l,a, yqaCTBYIOlll11X B MO.UYJI11pOBaHI111 KJieTOqHOfO HJII1 T­
KJieToqHO-OITOCpe.UOBaHHOfO 11MMYHI1TeTa. Co npeMeHeM ynyqmHJIOCh 11 rrpo.uon)l(aeT 

ynyqmaThC51 I10HI1MaHI1e 0 xapaKTep11CTI1KaX <lJaKTOpOB rrepeHOCa 11 11X pOJII1 B 11MMYHHOH 

CI1CTeMe OpraHI13Ma, KOTOphiM 06Jia.UaiOT CITeQ11aJII1CThi B COOTBeTCTBYIOIUeH 06JiaCTI1. 

25 HecMOTp51 Ha TO, qTO rrpO.UOJI)I(alOTC51 11CCJie.UOBaHI151 C QeJihlO rrpOJII1Th CBeT Ha 

xapaKTep11CTI1KI1 11 cPYHKQI111 IIII1pOKOrO MHOroo6pa31151 KOMITOHeHTOB 11MMYHHOH CI1CTeMhl, 

MO)I(eT I1p11CYTCTBOBaTh 60JihiiiOe KOJII1qeCTBO MaJIOI10H51THhiX HJII1 L{a)l(e HepaCIT03HaHHhiX 

MOJieKyJI, KOTOpbie MOryT 11MeTh BJIH51HI1e Ha pa3BI1TI1e 11MMYHHOH CI1CTeMhi, rro.u.uep)l(aHI1e, 

rrepe.uaqy 11 rrepeHOC, a TaK)I(e Ha 3<lJ<lJeKThl 11MMYHI1TeTa I1p11 .UOJif0)1(11TeJihCTBe. 

30 PacKphiT11e 113o6peTeHI151 

3<lJ<lJeKTI1BHOCTh pa3JII1qHhiX MOJieKyJI B MO.UYJI11pOBaHI111 KJieTOqHO-OITOCpe.UOBaHHOfO 

11MMYH11TeTa He.uaBHO 6hma oxapaKTep1130BaHa KOJII1qecTBeHHhiM o6pa30M. MoneKyJihi, 

KOTOpbie MoryT Harrp51MYIO HJII1 He Harrp51MYIO MO.UYJI11pOBaTh KJieToqHo-orrocpe.UOBaHHhiH 

11MMYHI1TeT, 113BeCTHhi B .uaHHOH 06JiaCTI1 KaK «11MMYHHhie MO.UYJI51TOphi». 0.U11H KJiaCC 

35 11MMYHHhiX MO.UYJI51TOpOB BKJIJOqaeT MaJieHhKyiO, 11JII1 C HI13KOH MOJieKyJI51pHOH MaCCOH, 

HaHo<lJpaKQI1lO (Harrp11Mep, .UO 3000 )l,a, .UO 3500 )l,a, OT 250 )l,a .UO 2000 )l,a, OT 2000 )l,a .UO 

4000 )l,a) MOJieKyJI, KOTOpbie Bhi3hiBaiOT, YCI1JII1BaiOT, ITO.UaBJI51lOT 11JII1 11HhiM o6pa30M 

M0.UYJI11pyiOT KJieTOqHO-OITOcpe.UOBaHHhiH 11MMYHHhiH OTBeT. ll3-3a OTHOCI1TeJihHO MaJihiX 

pa3MepOB 11JII1 MOJieKyJI51pHOH MaCChi TaKI1X 11MMYHHhiX MO.UYJI51TOpOB 11X 0603HaqaJOT B 

40 HaCT051IUeM .UOKyMeHTe KaK «HaHo<lJpaKQH51» 11MMYHHhiX MO.UYJI51TOpOB 11 KaK «HaHo<lJpaKQI151» 

MOJieKyJI. 

HaHo<lJpaKQI151 11MMYHHhiX MO.UYJI51TOpOB MO)I(eT 6hiTh rronyqeHa 113 MHO)I(eCTBa pa3JII1qHhiX 

TI1I10B )1(11BOTHhiX 11CTOqHI1KOB. IJp11Mepbi )1(11BOTHhiX 11CTOqHI1KOB BKJIJOqaJOT, B KaqeCTBe 

He OrpaHI1qi1BalOIU11X rrp11MepOB, MJieKOI111TaiOIU11X (Harrp11Mep, KOpOB) 11 I1TI1Q (Harrp11Mep, 

45 KYP ). ne3 orpaHI1qeHI151 o6'beMa HaCT051IUero 11306peTeHI151, HaHo<lJpaKQI151 11MMYHHhiX 

MO.UYJI51TOpOB MO)I(eT 6biTh ITOJiyqeHa 113 MOJI0311Ba, 11JII1 L{a)l(e MOJIOKa, o6pa30BaHHOf0 

MJieKorri1TaiOIU11M. B KaqecTBe .upyroro He orpaHI1qi1BaiOmero rrp11Mepa, HaHo<lJpaKQI151 

11MMYHHhiX MO.UYJI51TOpOB MO)I(eT 6hiTh ITOJiyqeHa 113 5111Q, OTJIO)I(eHHhiX I1T11QaMI1 HJII1 JII06hiM 

CTp .. 3 
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,upymM THnOM )I(HBOTHhiX. MOJI03HBO, 51~U~a H ,upyme HCTOqHHKH MOJieKyJI HaHo<PpaKQI1H B 

QeJIOM 0603HaqaiOTC51 3,UeCb KaK «11CTOqHHKI1 HaHo<PpaKQHH». 

EcTeCTBeHHOe np0113BO,UCTBO HaHo<PpaKQH11 HMMYHHhiX MO.UYJI51TOpOB C nOMOIUblO 

)1(11BOTHOrO-HCTOqHI1Ka MO)I(eT 6biTh yCI1JieHO nocpe,UCTBOM B03,UeHCTBH51 Ha )1(11BOTHOe-

5 HCTOqHI1K 60JihiiiHMH KOJII1qecTBaMI1, HJIH KOHQeHTpaQHeH, O,UHOrO HJIH HeCKOJihKI1X 

aHTHreHOB, qeM KOJIHqeCTBO(a) TaKOrO aHTHreHa(OB), KOTOpbiM(11) )I(HBOTHOe-11CTOqHI1K 

6y,ueT ceHcH6HJIH3HpoBaThC51 B o6hlqHhiX ycnoBH51X. HanpHMep, ecnH oco6eHHhiH THn 

)I(HBOTHOrO-HCTOqHHKa, HJIH ,Ua)l(e OC06eHHOe )I(HBOTHOe-HCTOqHHK, 6y,ueT B ero 06brqHOH 

cpe,ue 06brqHO CeHCH6HJII13HpOBaTbC51 TOqHhiM KOJIHqecTBOM 11JIH KOHQeHTpaQ11eH ,UaHHOrO 

10 aHTI1reHa, npo,uyKQH51 11MMYHHhiX MO,UYJI51TOpOB B )I(HBOTHOM-11CTOqHHKe, BKJIIOqa51 MOJieKyJihi 

HaHo<PpaKQI111, MO)I(eT 6hiTh YCHJieHa nocpe,UCTBOM CeHCH6HJIH3aQHH )1(11BOTHOrO-HCTOqHI1Ka 

,Ua)l(e 60Jibiiii1M KOJII1qecTBOM (Hanp11Mep, KOHQeHTpaQHeH) 3TOrO aHTHreHa (Hanp11Mep, C 

nOMOIUhlO BaKQI1HHpOBaHI151 )1(11BOTHOrO-HCTOqHHKa, C nOMOIUhlO noMeiUeHI151 )I(HBOTHOr0-

11CTOqHHKa B cpe,uy, r,ue np11CYTCTByeT 60Jibiiiee KOJIHqecTBO HJII1 KOHQeHTpaQI151 3TOrO 

15 aHTHreHa, H T.,u.). B KaqecTBe ,upyroro np11Mepa, ecnH oco6eHHhiH Tl1n )I(HBOTHOr0-11CTOqHI1Ka, 

11JIH ,Ua)l(e OC06eHHOe )1(11BOTHOe-11CTOqHI1K, 6hiJII1 Tl1nl1qHo BaKQI1HHpOBaHbi ,UaHHbiM 

aHTI1reHOM, npo,uyKQH51 )1(11BOTHhiM-HCTOqHI1KOM O,UHOH 11JIH HeCKOJihKI1X HaHo<PpaKQHH 

11MMYHHhiX MO,UYJI51TOpOB MO)I(eT 6hiTh ycHJieHa C nOMOIUhlO yBeJII1qeHH51 ceHCI16HJIH3aQI1H 

)1(11BOTHOrO-HCTOqHI1Ka aHTHreHOM (Hanp11Mep, B03,UeHCTBY51 Ha )I(HBOTHOe-HCTOqHHK 

20 yBeJIHqeHHOH KOHQeHTpaQI1eH aHTHreHa, 6onee 3<P<PeKT11BHOH 11JII1 6onee B11pyneHTHOH 

<PopMOH aHTHreHa, 11 T.,U.), XOT51 He nonaraeTC51, qTO CaMI1 MOJieKyJihi HaHo<PpaKQ1111 51BJ151IOTC51 

aHTI1reHcneQH<PI1qHhiMI1. 

MO)I(HO 11CnOJih30BaTb 113BeCTHhie npOQeCChi ):{]151 qacTHqHOH, cyruecTBeHHOH 11J111 nOJIHOH 

oqHCTKH HaHo<PpaKQI111 11MMYHHhiX MO,UYJI51TOpOB OT ,upyr11x MOJieKyJI, npHCYTCTBYIOIUHX B 

25 )I(HBOTHOM-HCTOqHHKe HaHo<PpaKQHH, 113 KOTOporo OHH nonyqeHhi H, He06513aTeJibHO, ):{]151 

KOHQeHTp11pOBaHH51 HaHo<PpaKQHH HMMYHHhiX MO,UYJI51TOpOB. TaKI1e npOQeCChi BKJIIOqaiOT, 

6e3 orpaHI1qeHI151, MexaHI1qecKoe pa3,ueneHI1e, <Pa3oBoe pa3,ueneHI1e (Hanp11Mep, OT,ueneHI1e 

BO):{HhiX H HeBO):{HhiX KOMnOHeHTOB ,upyr OT ,upyra), npeQI1nHTaQ11lO, QeHTp11<PyrHpOBaHHe, 

<i>HJihTpaQHIO (BKJIIOqa51 M11KpO<i>HJihTpaQI1lO, C noporOM MOJieKyn51pHOH MaCChi (IJMM) B 

30 npe,uenax OT 12000 )J,a npH6JII13HTeJihHO ,uo 4000 )J,a, H HaHo<PI1JihTpaQHIO c IIMM MeHee 

qeM np116JII1311TeJibHO 4000 )J,a), ):{11aJII13, npOQeCChi XpOMaTorpa<PI1qecKOH 11 

:meKTpo<PopeTHqecKoM: oqHcTKH. TaKI1e npoQecchr MoryT ocyruecTBJI51ThC51 oT,uenhHO 11JIH B 

JII060H KOM611HaQH11 ):{J151 np0113BO,UCTBa npenapaTa, B KOTOpOM np11CYTCTByeT O,UHH HJIH 

HeCKOJihKO Tl1nOB HMMYHHhiX MOJJ:YJI51TOpOB. B O,UHOM 113 acneKTOB, HaCT051IUee 11306peTeHHe 

35 OTHOCHTC51 K npenapaTaM, no MeHhiiieH Mepe, qacrHqHO oqHIUeHHhiX, B 3Haqi1TeJihHOH CTeneHI1 

Oq11IUeHHbiX (HanpHMep, ):{0 CTeneHH, npHH51TOH B COOTBeTCTBYIOIUeH 06JiaCTH), 11 nOJIHOCThlO 

Oq11IUeHHhiX HMMYHHhiX MO.UYJI51TOpOB. )J,onOJIHI1TeJihHO, HaCT051IUee 11306peTeHHe 0THOCHTC51 

K KOMn0311Q1111, KOTOpa51 BKJIIOqaeT MOJieKyJihi HaHo<PpaKQ11H. B ,UOnOJIHeHHe K MOJieKyJiaM 

HaHo<PpaKQH11, TaKI1e KOMn03HQI1H MOryT BKJIIOqaTh ,upyr11e KOMnOHeHThi, nOJie3Hbie ):{J151 

40 no,u,uep)l(aHI151 11J111 MOJJ:YJI11pOBaHH51 HMMYHHOH CI1CTeMbl cy6oeKTa (HanpHMep, <PaKTOp 

nepeHOCa, aHTI1TeJia H T.,U.), a TaK)I(e KOMnOHeHThi, KOTOphie MOryT ,upyr11M o6pa30M npHHeCTI1 

cy6oeKTy nOJih3y. 

Cnoc06hi, KOTOpbie BKJIIOqaiOT 11CnOJib30BaHHe HJ111 BBe,UeHHe MOJieKyJI HaHo<PpaKQH11 

HJ111 KOMn0311Q1111, BKJIIOqaiOrueM: TaKOBbie, no OT,UeJibHOCTI1 HJIH C ,upyrHMI1 HMMYHHhiMH 

45 MOJJ:YJI51TOpaMH, TaK)I(e BX0):{51T B 06beM HaCT051IUero H306peTeHH51. Cnoc06hi 11CnOJib30BaHH51 

BKJIIOqaiOT BBe,UeHHe O,UHOrO HJIH HeCKOJihKHX Tl1nOB 11MMYHHhiX MO,UYJI51TOpOB (Hanp11Mep, 

B CblpOH, qaCTHqHO Oq11IUeHHOH, B 3HaqHTeJihHOH CTeneHI1 oq11IUeHHOH HJII1 nOJIHOCThlO 

OqHIUeHHOH <PopMe, B npenapaTe, B KOMn03HQ11H H T.,U.) cy6oeKTY (Hanp11Mep, qeJIOBeKy HJIH 
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JU060MY BMLJ:Y )I(MBOTHhiX, l.JTO npeLJ:nOJIO)I(MTeJibHO npHHeceT nOJib3Y 3a Ct.IeT MMMYHHOH 

MOLJ:YJISII.(MM, o6ecnet.IeHHOH MOJieKyJiaMM HaHocppaKI.(HH). l1MMYHHbie MOLJ:YJISITOpbi BBOL(SITCSI 

cy6beKTY B KOJIMt.IeCTBe, KOTOpoe yseJIMl.JMBaeT ypoBeHb (HanpMMep, KOHI.(eHTpal(MIO) OC060TO, 

BBeL(eHHOTO TMna MMMYHHOTO MOLJ:YJISITOpa B TeJIO cy6beKTa L(O KOJIMt.IeCTBa, npeBbllliaiOllleTO 

5 HOPMY LJ:JISI cy6beKTa. Ee3 oTpaHMt.IeHMSI o6beMa :noTo acneKTa no HacToSimeMy M3o6peTeHMIO, 

cy6beKT MO)I(eT npHHMMaTh L(03y OL(HOTO MJIM HeCKOJibKMX HMMYHHhiX MOLJ:YJISITOpOB, KOTOpbie 

KJIMHMl.JeCKM 3cpcpeKTMBHhl MSI TOTO, l.JT06hi B MMMYHHOH CMCTeMe cy6beKTa Bhi3BaTb KJieTOl.JHO­

onocpeLJ:OBaHHhi"H MMMYHHhiH OTBeT, MJIM L(03y, KOTOpaSI 3cpcpeKTMBHO yseJIMl.JMBaeT KJieTOl.JHO­

onocpeL(OBaHHhiH MMMYHHhiH OTBeT cy6beKTa. 

10 KpoMe TOTO, TeCThl 11 cnOC06hi TeCTMpOBaHMSI, KOTOpbie Ol(eHMBaiOT 3cpcpeKTMBHOCTh 

MMMYHHhiX MOLJ:YJISITOpOB, BXOL(SIT B 06beM HaCTOSillleTO l1306peTeHMSI. B Kat.IeCTBe npHMepa, 

OI~eHKY HMMYHHOH cpyHKQMM T-KJieTOK MO)I(HO MCnOJih30BaTh L(JISI Ol(eHKM CnOC06HOCTM 

noTeHI.(MaJibHOTO MMMYHHOTO MOLJ:YJISITOpa MOLJ:YJIHpOBaTb aKTMBHOCTh (HanpHMep, 

npOLJ:YKI.(MIO aL(eH03MHTpHcp0CcpaTa (AT<l>)) OL(HOTO MJIM HeCKOJihKMX TMnOB KJieTOK, KOTOpbie 

15 yqacTBYIOT B KJieTOl.JHO-onocpeL(OBaHHOM MMMYHMTeTe, MJIM OTL(eJibHO MJIM B COt.IeTaHMM C 

LI:PYTMMM MOJieKyJiaMM (HanpHMep, aHTMTeHaMM, MMTOTeHaMM (KOTOpbie MHLJ:Yl(HpyiOT MMT03, 

MJIM KJieTOt.IHYIO penJIMKaQMIO, 11 T.LJ:.). 

)l,pyTMe OC06eHHOCTMM npeHMyllleCTBa 6yLJ:yT nOHSITHbl cnel(MaJIMCTaM B L(aHHOH 06JiaCTM 

npH aHaJIM3e CJieL(yiOllleTO OnMCaHMSI 11 npMJiaTaeMOH cpOpMyJihl l1306peTeHMSI. 

20 KpaTKoe onMcaHMe qepTe)l(eH 

qepTe)I(M, cpHT.l-4, npeLJ:CTaBJISIIOT C060H TpacpHt.IeCKMe l1306pa)l(eHMSI pe3yJihTaTOB 

pa3JIMl.JHhiX TeCTOB, BbiTIOJIHeHHhiX Ha KOMn03MQMSIX, KOTOpbie COOTBeTCTBYIOT HaCTOSillleMy 

l1306peTeHMIO. 

Cnoco6(hi) ocymecTBJieHMSI M3o6peTeHMSI 

25 HeL(aBHO 6biJIO OTKpbiTO, l.JTO HM3KOMOJieKyJISipHbie COeL(MHeHMSI. BO MHO)I(eCTBe L(Mana30HOB 

MOJieKyJISipHbiX MaCC SIBJISIIOTCSI nOJie3HbiMM B MOLJ:YJIMpOBaHMM aKTMBHOCTMMMMYHHbiX 

KJieTOK. CneLJ:yiOlllMH Ha6op npHMepos npMBOLJ:MT LJ:eiicTBMSI, KOTOpbie 6hmM BhiTIOJIHeHhi LJ:JISI 

L(OCTM)I(eHMSI 3TMX BhiBOL(OB. 

IlpHMep 1 

30 HcnOJih3YSI M3BecTHhie npoQecchi, BKJIIOt.IaSI cpa3osoe pa3LJ:eJieHMe, npenMnMTaQMIO, 

cpMJibTpal(MIO, MMKpOcpMJibTpaQMIO MJIM HaHOcpHJibTpaQMIO 11 L(MaJIM3, 6biJIO npHTOTOBJieHO 

MHO)I(eCTBO cppaKI.(MH no MOJieKyJISipHbiM MaCCaM 113 KOpOBbeTO MOJI03MBa 11 KypHHhiX SIMI.(. 

<l>paKQMM no MOJieKyJISipHOH Macce, noJiyt.IeHHbie 113 KOpOBbeTO MOJ103MBa, 6hiJIM: OT 250 )],a 

L(O 2000 )],a, OT 2000 )],a L(O 4000 )],a, OT 4000 )],a L(O 8000 )],a (KOTOpaSI BKJIIOt.IaeT cpaKTOp 

35 nepeHoca 11 6bma BKJIIOt.IeHa c nenhiO cpasHeHHSI), 11 OT 8000 )],a LJ:O 12000 )],a. CxoLJ:HhiM 

o6pa30M 113 )l(eJITKOB KypHHhiX SIMI.( 6hiJIM npHTOTOBJieHbl cppaKI.(MM no MOJieKyJISipHOH Macce 

OT 2000 )],a L(O 4000 )],a, OT 4000 )],a L(O 8000 )],a (KOTOpaSI BKJIIOt.IaeT cpaKTOp nepeHOCa 11 

6hiJia BKJIIOl.JeHa C QeJihlO cpaBHeHHSI), 11 OT 8000 )],a L(O 12000 )],a. 3aTeM cppaKI.(MM no 

MOJieKyJISipHOH Macce 6biJIM BhiCyllieHbl LJ:O nopOI11K006pa3HOTO COCTOSIHMSI (HanpMMep, C 

40 nOMOlllhlO pacnbiJIMTeJibHOH CYlliKM, cy6JIMMal(MOHHOH CYillKMM T.LJ:.). 

3aTeM npOBeJIM pa3JIMl.JHhie MCCJieL(OBaHMSI C MCnOJib30BaHMeM 3TMX npenapaTOB MSI Ol(eHKM 

3cpcpeKTOB MOJieKyJI B Ka)I(L(OH cppaKI.(MM L(JISI MOLJ:YJIHpOBaHMSI aKTMBHOCTM KJieTOK, KOTOpbie 

nepeHOCSIT KJieTOl.!HhiH MMMYHMTeT (HanpHMep, CD4+ T-xennepHbie KJieTKH). B qacTHOCTM, 

MCCJieL(OBaHMSI OnMCbiBaeMOTO B naTeHTaX CiliA 5773232 11 6630316 11 B ny6JIMKal(MM 

45 naTeHTHOii 3aSIBKM CiliA 2005/0260563 BMLJ:a 6hmM M3MeHeHhi 11 McnOJih30BaHhi LJ:JISI oneHKM 

aKTMBHOCTeH pa3JIMl.JHbiX cppaKI.(MH no MOJieKyJISipHOH Macce 113 npHMepa 1 BO MHO)I(eCTBe 

YCJIOBMH. YKa3aHHbie Bhiiiie MCCJieL(OBaHMSI MCnOJib30BaJIMCh L(JISI Ol(eHKM npOLJ:YKI.(MM 

aLJ:eH03MHTpHcpoccpaTa (AT<l>) MMMYHHhiMM KJieTKaMM (HanpHMep, CD4+ T -xennepHbiMM 

CTp .. 5 
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KneTKaMH, CD3+ KJieTKaMH (KOTOpbie BKJIIOIIaiOT Bee T-KJieTKH), H T . .u.). KonHIIeCTBO AT<l>, 

IIpOH3Be,UeHHOrO KJieTKaMH, MO)I(eT 6biTh H3MepeHO o6pa30M, H3BeCTHhiM B ,UaHHOH 06JiaCTH 

(HaiipHMep, IIOCpe,UCTBOM HCIIOJih30BaHH51 TaK Ha3biBaeMOH «JIIOQH<j}epHHOBOH peaKQHH» C 

JIIOMeHOMeTpOM). 

5 TipHMep 2 
TiepBa51 cepH51 HCCJie,UOBaHHH 6biJia IIpOBe,UeHa C HCIIOJib30BaHHeM JieHKOQHTOB 3,UOpOBhiX 

JIIO,UeH, KOTOpbie CO,Uep)l(aT, HJIH 3KCIIpeCCHpyiOT, TaK Ha3biBaeMbie «CD4» rJIHKOIIpOTeHHhl 

Ha HX IIOBepxHOCT51X, C npHMeHeHHeM TeCTa lmmuKnow™, KOTOpblH npOH3BO,UHTC51 B Cylex 

Incorporated of Columbia, Maryland. Jiei1KOQHThi TaK)I(e o6o3HaiiaiOT KaK "CD4+" KJieTKH 

10 6naro.uap51 3KcnpeccHH HMH CD4 rnHKonpoTeHHOB. 3KcnpeccH51 CD4 rJIHKonpoTeHHa 

OTJIHIIaeT TaK Ha3hiBaeMhie «T-xennepHbie» KJieTKH OT ,Upynrx THIIOB JieHKOQHTOB, BKJIIOIIaSI 

.upyme T -KJieTKH. 

KoMIIOHeHThi Ha6opa aHaJIHTHIIecKoro TecTa ImmuKnow™ npe.ucTaBJISIJIH co6oi1 

CTaH,UapTHYIO 96-JiyHOIIHYIO «aHaJIHTH.IIeCKYIO IIJiaiiiKy», BKJII01Ja51 C'beMHbie BOCbMl11IYH04Hbie 

15 IIOJIOCKM; «pa36aBHTeJib o6pa3Qa», KOTOpbiH CO,Uep)I(11T Cpe.uy ,UJISI BbipaiiiH.BaHl.f51 H 

KOHCepBaHT; «CTHMYJISITOp», KOTOpbiH co.uep)I(H.T <j}HTOreMarrJIIOTl.fHHH-L (<Dr A-L) 

( cy6CTaHQHSil13 6o60B (HaiipH.Mep, KpaCHOH <j}aCOJIH), KOTOpaSI, KaK H3BeCTHO, HeCIIeQH.<j}l11JeCKH 

CTHMYJIHpyeT MHT03 (IIpOQeCC, B XO,Ue KOTOpOrO KJieTKa pacTeT H ,UeJIHTCSI Ha ,UBe HOBbie 

KJieTKH) H, TaKHM o6pa30M, IIO,UrOTOBHTeJibHYIO Bbipa60TKy a,UeH03HHTpH<j}oc<j}aTa (AT<l>) 

20 B JieHKOQHTaX ( T .e. «MHTOreH») ), paCTBOpeHHhiH B cpe.ue ,UJISI BbipaiiiMBaHMSI, H KOHCepBaHT; 

«Dynabeads®* CD4», KOTOpbie npe.ucTaBJI51IOT co6oi1 MarHMTHhie 6ychi M51 OIIMCTKM o6pa3Qa, 

noKphiThie MhiiiiHHhiMH MOHOKJIOHaJihHhiMH aHTH.TenaMH K qenoBeiiecKoMy CD4 H 

CO,Uep)l(aiiiHeCSI B 6y<j}epHpOBaHHOM COJieBOM paCTBOpe C 6bi4hl1M ChiBOpOTOIIHbiM 

aJih6yMHHOM (oCA) H KOHCepBaHTOM; «IIpOMhiBOIIHhiH 6y<j}ep», KOTOpbiH CO,Uep)I(H.T 

25 6y<j)epHpoBaHHhii1 coneBoi1 pacTBop cECA; «peaKTHB .UJISI JIH3Hca», KOTOphiH co.uep)I(HT 

rMIIOTOHHIIeCKl.fH IlleJIOIIHOH paCTBOp C ,UeTepreHTOM, «IIaHeJib ,UJISI KaJIH6pOBKl1» C 

KOHQeHTpaQ1151MM AT <I> 0, 1, 10, 100 H 1000 Hr/Mn; «JIIOMH.HecQeHTHhiH peaKTMB», co.uep)l(aml.fi1 

JIIOQM<j}epHH H JIIOQH<j}epa3y B 6y<j}ep11pOBaHHOM paCTBOpe, KOTOpbie B3al.fMO,UeHCTBYIOT C 

AT<l> .UJISI o6pa3oBaHHSI cBeiieHM51 B KOJIMIIecTBe, KOTopoe yKa3hiBaeT Ha KOJIMIIeCTBO AT<l>, 

30 KOTOpoe B03,UeHCTBOBaJIO Ha JIIOMHHeCQeHTHhiH peaKTMB; H «H3MepHTeJibHYIO IIaHeJih» C 96 

JIYHKaMH C Heiip03paiiHhiMH rpaHHQaMH (T.e., CTeHKOH H ,UHOM). 

0,UHa BOChMl.fJIYHOIIHaSI IIOJIOCKa H3 96-JiyHOIIHOH aHaJIHTHIIeCKOH IIJiaiiiKH, KOTOpaSI 

MO)I(eT 6biTh 0603HaiieHa KaK «KOHTp01IbHa51 IIOJIOCKa», l1CIIOJib30BaJiaCh ,UJI51 06ecneiieHH.SI 

KOHTpOJISI, BKJIIOIIaSI IIeTbipe «HeCTMMYJIMpOBaHHhie» (HC) KOHTpOJihHbie JIYHKH 11 IIeTbipe 

35 «CTHMYJIHpOBaHHhie» KOHTpOJihHbie JIYHKH. 

)l,pyraSI BOChMHJIYHOIIHa51 IIOJIOCKa H3 96-JiyHOIIHOH aHaJIHTHIIeCKOH IIJiaiiiKH, KOTOpa51 

MO)I(eT 6biTh 0603HaiieHa KaK «TeCTOBaSI IIOJIOCKa», HCIIOJib30BaJiaCb ,UJISI Ka)I(,UOrO 

l.fCCJie,UyeMOrO o6pa3Qa. qeTbipe JIYHK11113 Ka)I(,UOH IIOJIOCKH 6hiJIH 0603HaiieHbi KaK 

«HeCTHMYJIHpOBaHHbie» JIYHKH, TOr,Ua KaK ,UpyrHe IIeTbipe JIYHKl.f Ka)I(,UOH IIOJIOCKl.f 6biJIH 

40 «CTHMYJIHpoBaHHhiMH» nyHKaMM. TI51Th.UeC51T MMKpOJIMTpoB (50 MKJI) pa36aBHTeJISI o6pa3Qa 

6hiJIO BBe,UeHO B Ka)I(,UYIO H3 IIeTbipex «HeCTMMYJIHpOBaHHhiX» JIYHOK KOHTpOJihHOH IIOJIOCKl.f, 

B TO BpeMSI KaK 25 MKJI pa36aBHTeJISI o6pa3Qa 6hiJIO BBe,UeHO B Ka)I(,UYIO 

«HeCTHMymrpOBaHHYIO» JIYHKY Ha Ka)I(,UOH TeCTOBOH IIOJIOCKe. )l,Ba,UQaTb IISITh MHKpOJIHTpOB 

(25 MKJI) CTHMYJI51TOpa 6biJIO BBe,UeHO B Ka)I(,UYIO H3 IIeTbipex «CTMMYJIHpOBaHHhiX» JIYHOK 

45 KOHTpOJibHOH IIOJIOCKl.f H B Ka)I(.IJ.yiO H3 IIeTbipex «CTMMYJIMpOBaHHhiX» JIYHOK Ka)I(,UOH TeCTOBOH 

IIOJIOCKl.f. 

B ,UOIIOJIHeHHe K pa36aBH.TeJIIO o6pa3Qa l.fJIH CTMMYJISITOpy B Ka)I(,UYIO H3 BOChMH JIYHOK 

Ka)I(,UOH TeCTOBOH IIOJIOCKH 6hiJIO ,U06aBJieHO 25 MKJI o6pa3Qa O,UHOH H3 <j}paKQHH IIO 

CTp. 6 
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MOneKymipHOH Macce, ycTaHOBneHHhiX B npMMepe 1. nonee KOHKpeTHO, Ka)J(,Ua51 113 <lJpaKI..VfH 

nO MOneKyn51pHOH Macce H3 npHMepa 1 6biJia BOCCTaHOBneHa B pa36aBHTene o6pa3Qa If 

pa36asneHa o6neMOM pa36aBMTen51 o6pa3Qa ,n:n51 o6ecneqeHH51 Tpex pa3nMqHhiX 

KOHQeHTpaQHH, KOTOpbie 6y,n:yT B KOHeqHOM cqeTe, npH ,n:o6asneHHM B nyHKY 25 MKn o6pa3Qa, 

5 COOTBeTCTBOBaTh ,n:o6asneHHIO B nyHKY ]Q MKf, 100 MKf If 1000 MKf cyxoro nopornKa. 

nhiJIO npHrOTOBneHO pa3Be,UeHHe o6pa3Qa KpOBH 1:3 (KpOBh:«pa36aBHTenh 06pa3Qa» ), 

KOTopoe 6hiJIO oCTopO)J(HO nepeMernaHo ,n:n51 paBHOMepHoro pacnpe.ueneHH51 ero 

KOMnOHeHTOB, BKJIIoqa51 netfKOQHThl. CeMb,UeC51T n51Th MHKpOnHTpOB (75 MKJI) pa3Be,UeHHOH 

KpOBH 6biJIO )l06asneHO B Ka)J(,UYIO nyHKY Ha Ka)J(,UOH nonOCKe. 3aTeM co,n:ep)J(HMOe nyHOK 

10 6hmo nepeMernaHo (HanpHMep, nocpe.ucTBOM pa3Mei..QeHH51 nnarnKH Ha nnarneqHoM rnei1Kepe 

npHMepHo Ha 30 ceKyH,n:), 3aTeM HHKy6HponaHo npH TeMnepaType 37°C B cpe.ue c 5% C02 B 

TeqeHHe npHMepHo 18 qacos. 

Kor,n:a HHKy6aQH51 6hiJia 3aBeprneHa, CO,n:ep)J(HMOe nyHOK 6biJIO CHOBa nepeMernaHO 

(HanpHMep, nocpe.ucTBOM pa3Mei..QeHH51 nnarnKH Ha nnarneqHOM rnei1Kepe npHMepHo Ha TPH 
15 MHHYThi). Ilocne :noro pacTBOp, BKnroqa51 6ychi ,UJI51 oqHcTKH o6pa3Qa Dynabeads®, 6hiJI 

nepeMernaH .uo roMoreHHOti cycneH3HH 6yc ,n:n51 oqHCTKH o6pa3Qa Dynabeads® B )J(If,UKOCTH, 

B KOTOpotf OHH 6biJIH BHeCeHhl (HanpHMep, C nOMOI..QhlO BOpTeKca). KaK yKa3aHO Bhillle, 6yChl 
)ln51 oqlfCTKH o6pa3Qa Dynabeads@ B JTOM npMMepe BKniOqaiOT MarHMTHhJe 6yChl, nOKphiThie 

MhilliHHhiMH MOHOKnOHaJihHhiMH aHTMTenaMH K CD4 qenoneKa. Il51Th,n:ec51T MHKponHTpos 
20 (50 MKn) paCTBOpa, B KOTOpOM CO)lep)J(aTC51 6yChl ,UJI51 OqlfCTKH o6pa3Qa Dynabeads@, 6biJIO 

)l06asneHO B Ka)J(,UyiO nyHKY Ha Ka)J(,UOH nonocKe. Co,n:ep)J(HMOe nyHOK Ka)J(,UOH nonOCKH 

CHona nepeMernanH (HanpHMep, Ha nnarneqHOM rnei1Kepe B TeqeHHe npHMepHo 15 ceKyH.IJ:), 

3aTeM n03BOnHJIH OTCT051ThC51, HJIH HHKy6HpOBaThC51, npH KOMHaTHOH TeMnepaType Ha 
npOT51)J(eHHe npHMepHO 15 MHHyT. 3aTeM npOQeCC nepeMelliHBaHM51 If HHKy6aQHH nOBTOpHJIH. 

25 MhilliHHhie aHTHTena K CD4 qenoneKa Ha 6ycax ,n:n51 oqHCTKH o6pa3Qa Dynabeads® 

CB513hiBaJIHCh TOnhKO c netiKOQHTaMH, JKcnoHHposanrnHMH rnHKonpoTeHH CD4. B xo.ue JTOH 
HHKy6aQHH CD4+ netiKOQMThi, KOTOphie BKnroqaiOT T-xennepHhie KneTKH, 6hiJIH 

HMM06HJIH3HpOBaHhi, HJIH CB513aHhl, MhllliMHhiMH MOHOKnOHaJihHhiMH aHTHTenaMH K CD4 

30 

qenoseKa Ha 6ycax ,n:n51 oqMcTKH o6pa3Qa Dynabeads®. 
IJocne HHKy6aQHH CO,Uep)J(MMOe Ka)J(,UOM nyHKH 6hiJIO CHOBa nepeMelllaHO (HanpHMep, B 

TeqeHHe npHMepHO OT 15 CeKyH)l npH6nH3HTenhHO ,UO 30 CeKyH.U Ha nnarneqHOM rnetfKepe) 

,UJI51 pecycneH.n:HponaHH51 6yc ,n:n51 oqHCTKH o6pa3Qa Dynabeads®. 3aTeM co.uep)J(MMOe Ka)J(,UOH 

nnalliKH 6biJIO BHeceHO B MarHHTHOe none (HanpHMep, nocpe,UCTBOM pa3Mei..QeHH51 Ka)J(,UOH 

BOChMHnyHOqHOM nonOCKH Ha MarHHTHhiM nOMOH, ,UOCTynHhiM B Cylex), B COOTBeTCTBHM C 
35 npoTOKonoM, H3no)J(eHHhiM B HHCTPYKQH51X, KOTOphre conpOBO)J(,UaiOT TeeT ImmuKnow TM. 

Ilo,n: B03,UeMCTBHeM MarHHTHOfO non51 6yChl ,Un51 oqlfCTKH o6pa3Qa Dynabeads® npHT51HynHCh 

K O,UHOMY KpaiO Ka)J(,UOH H3 nyHOK, B KOTOphiX OHM npHCYTCTBOBaJIH. 0cTaBrneeC51 CO,llep)J(HMOe 
nyHKH MO)J(eT 6hiTh y,n:aneHO (HanpHMep, acnHpHpOBaHO nHneTKOM If T.,U.), If 6yChl, If T­

xennepHbie KneTKH npOMhiBanH O)lHH HnM HeCKOnhKO pa3 (HanpHMep, TpH pa3a, Ka)J()lhiH pa3 
4° C 200 MKn npOMhiBOqHOfO 6y<lJepa), qT06hi OCHOBaTenhHO npOMhiTh HX. 

3aTeM 6hiJIO ,n:o6asneHO ,UBeCTH MHKpOnHTpOB (200 MKn) peaKTMBa ,Un51 nH3MCa B Ka)J(,UyiO 
nyHKy. Ilocne y,n:aneHH51 CO,Uep)J(HMOfO Ka)J(,UOH nnalliKH H3 MarHHTHOfO non51 CO,n:ep)J(HMOe 
Ka)J(,UOM nnalliKH (T.e. 6yChi ,UJI51 OqlfCTKH o6pa3Qa Dynabeads@, npHKpenneHHhie K HHM KneTKH 

If peaKTHB ,UJI51 nH3HCa) 6hiJIO nepeMelllaHO (HanpHMep, B TeqeHHe npHMepHO n51TH MHHYT Ha 
45 nnarneqHOM rnei1Kepe ). PeaKTHB ,n:n51 nH3Hca pa3pyrnHn MeM6paHhi CD4+ KneTOK, KOTOphre 

6biJIH HMM06HJIH3HpOBaHhl C nOMOI..QhlO aHTHTen Ha 6ycax ,UJ151 oqMCTKH o6pa3Qa Dynabeads®. 
B qacTHOCTH, H3 nM3HpoBaHHhiX KneTOK Bhrcso6o.n:Hnc51 AT<P. KaK TOnhKO nH3HC KneTOK 

6biJI 3aBeprneH, CO,Uep)J(HMOe Ka)J(,UOH nnalliKH 6hiJIO CHOBa BHeCeHO B MafHMTHOe none, 
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rrpHn!THBaiOruee 6ychi .um1 oqHCTKH o6pa3u,a Dynabeads® BHYTPH Ka)J()loti IIYHKH Ha O.UHH 

Kpati JIYHKH. 3aTeM 50 MKJI o6pa3U,a 6biJIO rrepeHeceHO 113 Ka)K,UOH JIYHKH B COOTBeTCTBYIOIUYIO 

IIYHKY H3MepHTeJibHOH rraHeJIH. B .uorronHeHHe K rrepeHOCHMhiM o6pa3u,aM, HeKOTOpbie JIYHKH 

96-JiyHOqHQH H3MepHTeJibHOH IIaHeJIH 6hiJIH 3ape3epBHpOBaHbl .UJI51 50 MKJI o6pa3U,OB C 

5 pa3HhiMH KOHu,eHTpau,H51MH A T<t> H3 pacTBopoB .UJI51 KaJIH6poBoqHoti rraHeJIH. 

3aTeM CTO II51Th,UeC51T MHKpOJIHTpOB (150 MKJI) JIIOMHHecu,eHTHOrO peaKTHBa 6hiJIO 

,U06aBJieHO B Ka)J()lyiO JIYHKY H3MepHTeJibHOH IIaHeJIH, KOTOpa51 CO,Uep)KaJia HJIH TeCTOBbiH 

o6pa3eu,, HJIH o6pa3eu, pacTBopa H3 KaJIH6poBoqHoti rraHeJIH. 3aTeM 6bma H3MepeHa 

JIIOMHHecu,eHI.J,H51 B Ka)K,UOH JIYHKe. l13MepeHHa51 B Ka)K,UOH JIYHKe JIIOMHHecu,eHI.J,H51 

10 o6ecrreqHBaeT HH.UHKai.J,HIO KOJIHqecTBa AT<!>, rrpHcyTCTBYIOmero B 3TOH nyHKe. KonwieCTBO 

AT<!>, IIpHCYTCTBYIOIUero B Ka)K,UOH JIYHKe, B CBOIO oqepe,Ub, 51BJI51eTC51 IIOKa3aTeJieM CTerreHH 

MeTa6oJIHqecKoif aKTHBHOCTH BHYTPH KJieTOK (T.e., CD4+ KJieToK), H3 KOTOphiX co.uep)I(HMoe 

Ka)J()lOH rrnaiiiKH H3MepHTeJibHOH rraHeJIH. O)I(H.UaJIOCh, qTo B o6pa3u,ax, rronyqeHHhiX H3 

KJieTOK, KOTOpbie 6hiJIH Hecrreu,mfmqecKH CTHMYIIHpOBaHbl C IIOMOIUbiO <!>fA, ,UOJI)I(eH 

15 rrpHcyTCTBOBaTb OTHOCHTeJibHO BhiCOKHH ypoBeHh AT<!>. ):(o6aBJieHHe HMMYHHoro 

MO.UYJI51TOpa (HaiipHMep, 113 O,UHOH 113 cppaKI.J,HH, ycTaHOBJieHHbiX B rrpHMepe 1) 6y.ueT 

yBeJIHqHBaTb HJIH CHH)KaTh, HJIH MO.UYJIHpOBaTh, MeTa60JIHqecKyiO aKTHBHOCTb B CD4+ 

KJieTKaX, KOTOpbie 6hiJIH HecrreU,HcpHqecKH CTHMYJIHpOBaHbi C IIOMOIUblO <!>fA. 
Pe3yJibTaTbl TaKoro TeCTHpOBaHH51 H3JIO)KeHbl B CJie,UyiOIUeH Ta6JIHI.J,e, CHa6)1(eHHOH 

20 u,HcppaMH, rroKa3hiBaiOIUHMH cpe.uHee (cpe.uHee apHcpMeTHqecKoe) KOJIHqecTBO AT<!>, 
o6pa30BaHHOrO JieHKOU,HTaMH Ka)K,UOH IIO,Urpyiiiibi. 

25 

30 

35 

40 

45 

Ta6JIHQa I 

06pa1e11 KOHTpOJih I 0 MKr Ha JIYHKY 
100 MKr Ha JIYH- I 000 MKr Ha JIYH-

KY KY 

<l>paKQHll MOJ103HBa 
OT 250 )J,a ./.10 2000 HeCTHMYJIHpoaaHHhiA (HC) 14 52 50 37 
)],a 

CTHMynHpoaaHHhiil <t>rA 388 336 253 127 

% CHHlKeHHll npH CTHMYJilll1lfil <1> fA 13.4 34,8 67,3 

<l>paKQHll MOJ103HBa 
OT 2000 )J,a .1.10 4000 HC 14 52 62 42 
)],a 

CTHMynHpoaaHHhiA <I>rA 388 388 377 339 

% cHHlKeHHll npH CTHMYJili11HH <I>r A 0 2,8 12,6 

<l>paKQHll MOJ103HBa 
OT 4000 )J,a ./.10 8000 HC 14 69 50 46 
J],a (BKJIIO'IaeT TF) 

CTHMynHpoaaHHhiA <I>r A 388 378 250 207 

% CHHlKeHHll npH CTHMYJillljHH <l>f A 2,6 35,6 46,6 

<l>paKQHll MOJ103HBa 
OT 8000 )J,a ./.10 12000 HC 14 49 45 39 
)],a 

CTHMynHpoaaHHhiil <I>r A 388 337 237 181 

% CHHlKeHHll npH CTHMYJillljHH <t>f A 13,1 38,9 53.4 
<l>paKljHllliHU OT 2000 

HC 14 49 33 44 
J],a .no 4000 J],a 

CTHMYJIHpoaaHHbiA <I>r A 388 228 161 148 

% CHHlKeHHll npH CTHMYJillljHH <l>fA 41.2 58,5 61,9 

<l>paK11HllliHU OT 4000 
)],a .1.10 8000 )],a HC 14 54 47 44 
(BKJIIO'IaeT TF) 

CTHMynHpoaaHHhiA <I>r A 388 354 230 

% CHHlKeHHll npH CTHMYJillljHH <l>fA 8,8 40,7 

3TH ,UaHHbie IIOKa3biBaiOT, qTQ B HeCTHMYIIHpOBaHHbiX TeCTaX, B KOTOpbiX KJieTKH He 

IIOJJ,BepraJIHCb B03,UeHCTBHIO <!> f _[(, Ka)I(,Ua51 113 cppaKI.J,HH ITO MOJieKyJI51pHOH Macce OT 4000 

CTp .. 8 
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,ll,a .uo 8000 ,ll,a (113 MOn03HBa 11 5111~), npo o6e H3BeCTHO, I.JTO OHH co.uep)l(aT <PaKTop nepeHoca, 
CTHMynHpOBana .uononHHTenhHYIO MeTa6onHI.JecKyiO aKTHBHOCTh B CD4+ netfKO~HTax. 3TH 
.uaHHbie no.uTBep)l(.uaiOT cnoco6HOCTh <PaKTopa nepeHoca CTHMynHpyiOme perynHpoBaTh 
KneTOI.JHO-onocpe)lOBaHHbiH HMMYHHTeT. 

5 Hao6opoT, <PpaK~HH Mono3HBa 11 5111~ OT 4000 ,ll,a .uo 8000 ,ll,a yrHeTaiOme peryn11py10T 
(no.uaBn51IOT) Hecne~H<PHI.JecKyiO cnoco6HOCTh <l>r A CTHMynHpoBaTh MeTa6onHI.JecKyiO 
aKTHBHOCTh B CD4+ KneTKax. TaK KaK <l>r A npe.ucTaBn51eT co6otf HcKyccTBeHHhiH 
Hecne~<PHI.JecKmi CTHMyn51TOp, yrHeTaiOma51 peryn51~ ero aKTHBHOCTH <PaKTOpoM nepeHoca, 
KOTOpbiH yi.JaCTByeT B KneTOI.JHO-Onocpe.UOBaHHOM HMMYHHTeTe, He 51Bll51eTC51 Y.llHBHTenbHOH. 

10 IIonaraiOT, 11 npe.uhr.uymee Hccne.uoBaHHe noKa3ano, I.JTO <PaKTOp nepeHoca noMoraeT 
ypaBHOBerrmBaTh, 11 .ua)l(e <PoKycHpoBaTh, HMMYHHYIO aKTHBHOCTh c noMomhiO T -KneTOK 
(HanpHMep, llOMOra51 KlleTKaM «llOMHHTb» HX nepBHI.JHYIO ~enb, CHH)I(a51 ayTOHMMYHHTeT l1 
CB513aHHbie paCCTpOHCTBa, O)lHOBpeMeHHO ynyqrua51 aKTHBHOCTb npOTHB He)l(enaTenbHbiX 
OpraHH3MOB, TaKHX KaK HH<PeK~l151 OpraHl13Ma cy6neKTa Ml1KpoopraHH3MaMH (6aKTepH51Ml1, 

15 BHpycaMHH T . .u.), 11 T . .u.). YrHeTaiOma51 peryn51~H51 <l>r A-cTHMynHpoBaHHOH aKTHBHOCTH c 
noMomhiO T-KneTOK noxo)l(e no.UTBep)l()laeT 3TY ponh <PaKTopa nepeHoca B KneTOI.JHO­
onocpe.uoBaHHOM HMMYHHTeTe. 

Cxo.UHbie pe3ynhTaThi 6hmH nonyi.JeHbi .un51 MHOrHx .upyr11x <PpaK~HM no MoneKyn51pHo"H 
Macce, KOTOpbie He CO.Uep)l(aT <PaKTOpa nepeHOCa, BKlliOI.Ja51 <PpaK~HIO MOll03HBa OT 250 ,l],a 

20 .uo 2000 ,ll,a (11 CTHMynHpyiOma51 peryn51~H51, 11 yrHeTaiOma51 peryn51~H51), <PpaK~HIO MOn03HBa 
OT 2000 ,l],a )lO 4000 ,lJ,a (CTHMynHpyiOma51 peryn51~1151), l1 <PpaK~HIO 5111~ OT 2000 ,ll,a .UO 4000 
,ll,a (cTHMynHpyiOma51 peryn51~H51H yrHeTaiOma51 peryn51~H51). <l>paK~H51 Mono3HBa OT 8000 
,ll,a .uo 10000 ,ll,a TaK)I(e npHBO.UHT K CTHMynHpyiOme"H peryn51~HH aKTHBHOCTH CD4+ 
neMKO~HTOB, KOTOpbie He 6hinl1 CTHMynHpOBaHhl C nOMOmhiO <f>r A, l1 yrHeTaiOme"H peryn51~l1l1 

25 <l>r A-cTHMyn51~HH MeTa6onHI.JecKotf aKTHBHOCTH B CD4+ ne"HKO~HTax. 
3TH)laHHbie ycTaHaBllHBaiOT TO, l.JTO HMMYHHbie MO.UYll51TOpbi, 0Tlll1l.JHbie OT <PaKTOpa 

nepeHOCa, npHCYTCTBYIOT, no MeHbilleM Mepe, BO <PpaK~l1l1 MOll03HBa OT 250 ,l],a .UO 2000 ,l],a, 
<PpaK~l1l1 MOll03HBa OT 2000 ,ll,a .UO 4000 ,l],a, l1 <PpaK~l1l1 5111~ OT 2000 ,ll,a .UO 4000 ,ll,a. 
Cnoco6HocTH K HMMYHHOM Mo.uyn51~HH «MoneKyn HaHo<PpaK~HH», npHcyTcTBYIOmHe B 

30 Ka)l()lOM 113 3Tl1X <PpaK~HM, 6hinl1, no MeHbilleM Mepe, I.JaCTHI.JHO nO,UTBep)I(,UeHhl 
3KCnepHMeHTOM, KOTOpbiM npHBO.Ul1TC51 B npHMepe 3. 

IIpHMep 3 
Obina npoBe,UeHa BTOpa51 cepl151 HCClle.UOBaHHM aKTHBHOCTH, Bbi3BaHHOM B neMKO~HTaX 

3.UOPOBhiX niO.ue"H, 3KcnoHHpyiOmHx rnHKonpoTeHH CD3 (T.e. CD3+ KneTKH), KOTOpbre, KaK 
35 H3BecTHO, BKniOI.JaiOT Bee T-KneTKH, BKniOI.Ja51 TaK Ha3hiBaeMbie «T-KneTKH naM51TH». 

KoHKpeTHO, Hcnonh30Banc51 TeeT Cylex's T-Cell Memory™. IIpoToKon TecTa Cylex's T-Cell 
Memory TM OI.JeHb nOXO)I( Ha TaKOBOH, npHBe,UeHHbiH B npHMepe 2, CO cne.uyiOmHMH 
l1CKlliOI.JeHH51Ml1: 25 MKn CTHMYll51TOpa, KOTOpbiM co.uep)l(an KOHKOBanHH A (ConA) BMeCTO 
<f>r A, BBO.Ul1lll1 TOllbKO B «CTHMynHpOBaHHbie» nyHKH KOHTpOllbHOH nonOCKH, TOr,Ua KaK 25 

40 MKn pa3Be,UeHH51 1: 10 BaK~Hbl ~HTOMeranOBHpyca (l.],MB) .uo6aBll51lll1 K «CTHMynHpOBaHHbiM» 
nyHKaM Ka)I(,UOH TeCTOBOH nonOCKH (B HTOre, pa3Be,UeHHe Ha nyHKY paBHO 1 :50); Mb1Illl1Hble 
aHTHTena K CD3 I.JenoBeKa 6hinHHMM06HnH3HpoBaHhi Ha noBepxHOCTH MarHHTHhiX 6yc (no 
HHCTPYK~HH, conpoBO)I()laiOmetf TecTOBhiH Ha6op T-Cell Memory™) .un51 Toro, I.JT06hr 
npHrOTOBHTh 6ychi .un51 OI.JHCTKH o6pa3~a Dynabeads®; 11 6ychi M51 OI.JHCTKH o6pa3~a Dyn-

45 abeads® .uo6aBn51nH B o6pa3~hi KpOBH, pa36aBHTenh o6pa3~a, CTHMYll51TOp ( ecn11 OH HMen 
MeCTO) l1 <PpaK~HIO o6pa3~a (ecnH OHa HMena MeCTO) nepe.u Hai.JanhHOH l1HKy6a~HeM. 

B TecTe T -Cell Memory™ aHTHreH l1Cll0llb30BanC51 BMeCTO MHTOreHa (HanpHMep, <1> r A), 
TaK l.JTO CllOC06HOCTb T-KneTOK naM51Tl1 pacn03HaBaTb KOHKpeTHbiH aHTHreH MOrna 6hiTb 
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OQeHeHa. B oco6eHHOCTM, MHTeHCHBHOCTh cseqeHM5I, wcrrycKaeMoro M3 Ka)I(LJ:OH IIYHKH 

M3MepMTeJibHOH rraHeJIM, HM)I(e, TaK KaK T-KJieTKM JiaM5ITM COCTaBJI5IIOT TOJibKO qaCTb KJieTOK, 

KOTOpbie 6biJIM CB5I3aHbl C MOJieKyJiaMM aHTMTeJI Ha Dynabeads@. 

Pe3yJibTaTbl :3TMX MCCJie.UOBaHMH rrpMBe.UeHbl B CJie.UyiOIUeH Ta6JIMQe, CHa6)1(eHHOH QMQlpaMM, 

5 rroKa3hiBaiOIUMMM cpe.uHee (cpe.uHee apw<PMeTwqecKoe) KOJiwqecTBo AT<l>, o6pa3oBaHHoro 

JieHKOQMTaMM LJ:JI5I Ka)I(LJ:OrO IIpOTeCTMpOBaHHOrO o6pa3Qa (11 KOJIMqeCTBa). 
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Ta6mma 2 

06pa3eQ KoHTporrh !10 MKr I()() MKr 1000 MKr 

<J>paKL\Hll MOJI03HBa I 

oT 250 .Ua no 2000 HeCTHMyrrHposaHHhill (HC) 12 114 12 17 
.Ua I 

CTHMYJIHposaHHblH UMB 316 i468 338 345 

% noBbi!lleHHll npH CTHMYJiliQHH UMB 48,1 7,0 9,2 

<J>paKL\Hll MOJI03HBa 
oT 2000 .Ua no 4000 HC 12 15 12 15 
.Ua 

CTHMYJIHpOBaHHblH UMB 316 501 503 440 

% noBhi!lleHHll npH CTHMYJiliQHH UMB 58,5 59,1 39,2 I 
<J>paKQHll MOJI03HBa 

122 oT 4000 .Ua no 8000 HC 12 16 19 
.Ua ( BKmoqaer TF) 

CTHMYJIHpOBaHHbil! UMB 316 473 476 475 

% noBbi!lleHHll npH CTHMYJiliQHH UMB 49,7 50,6 50,3 

<J>paKL\Hll MOJI03HBa 
114 oT 8000 .Ua no 12000 HC 12 18 26 

.Ua 

CTHMYJIHpOBaHHbil! UMB 316 453 404 370 

% noBbi!lleHHll npH CTHMYJiliQHH UMB 43,4 27,8 17,1 

<J>paKL\HllliHQ OT 2000 LJ:a no 4000 .[{a HC 12 26 61 108 

CTHMYJIHpOBaHHbil! UMB 316 305 349 350 

% noBbillleHHll npH CTHMYJilll.IHH UMB -3,5 10,4 10,8 

<l>paKL\HllliHI.\ oT 4000 .[{a no 8000 .[{a HC 12 34 39 108 
(sKmoqaeT TF) 

CTHMYJIHpOBaHHb!l! UMB 316 310 280 381 

% noBhillleHHll npH CTHMYJilll.IHH UMB -1,9 -11,4 20,6 

.lJ:aHHbie, IIOJiyqeHHbie IIpM TeCTHpOBaHMM, IIpOBe.UeHHOM B IIpMMepe 3, IIOKa3biBaiOT, qTO 

B rrpMCYTCTBMM aHTMreHa (T.e. CJieQMQlMqeCKOrO CTMMYJI5ITOpa, IIpOTMBOIIOCTaBJieHHOrO 

HecrreQMQlMqHOCTM MMToreHa, TaKoro KaK ConA MJIM <l>f A) TPM <PpaKQMM MOJI03MBa, He 

co.uep)l(amwe <PaKTOpa rrepeHoca, ycMIIMBaiOT aKTMBHOCTh TecTwposaHHhiX T -KJieTOK rraM5ITM 

35 K IJ:MB .[{0 ypOBH5I, cpaBHMMOrO (1 0 MKr o6pa3Qbl QlpaKQHH MOJI03MBa OT 250 .lJ:a .[{0 2000 
,n:a 11 OT 8000 ,n:a .uo 12000 .lJ:a) MJIM rrpeBbiillaiOmero (10 MKr 11 100 MKr o6pa3Qbi <PpaKQMM 

MOJI03HBa OT 2000 .lJ:a .[{0 4000 .lJ:a) CIIOC06HOCTb cpaBHMMbiX IIO pa3MepaM o6pa3QOB QlpaKQMH 

MOJI03MBa OT 4000 .lJ:a .[{0 8000 .lJ:a, CO.[{ep)l(alUMX QlaKTOp rrepeHOCa, YCMIIMBaTb aKTMBHOCTb 

TeCTMpyeMbiX KJieTOK IIpM B03.UeHCTBMM IJ;MB. 

40 IlpwMep 4 
.lJ:pyrotf Ha6op MCCJie.[{OBaHMH 6hiJI rrpoBe.UeH .[{JI5I orrpe.[{eJieHM5I, MO)I(eT JIM HaHOQlpaKQM5I 

MMMYHOMO.UYIIMpyiOIUMX MOJieKyii (T.e. MMMYHHbiX MO.UYII5ITOpOB QlpaKQMM MOJI03MBa OT 

2000 ,n:a .uo 4000 .lJ:a) MJIH co.uep)l(aiUa5I <PaKTOp rrepeHoca <PpaKQM5I (T.e. <PpaKQM5I MOJI03MBa 

OT 4000 .lJ:a .uo 8000 .lJ:a) MO.UyiiwpoBaTb (HarrpwMep, ycMIIMBaTb) MMMYHHYIO rraM5ITh cy6beKTa, 

45 KOTOpbiH He.UaBHO IIO.[{BepraJIC5I B03.UeHCTBMIO BbiCOKOH .U03bl CJieQMQlMqecKoro aHTMreHa. 

fioJiee TOqHO, o6pa3eQ KpOBM 6biJI IIOJiyqeH OT MH.UMBMLJ:yyMa, KOTOpbiH IIO.UBeprc5I 

B03.UeHCTBMIO BHpyca rpMIIIIa, KOTOpOe Bbi3BaJIO CMCTeMHYIO MHQleKQMIO, M CTpa.uaJI OT 

CHMIITOMOB IIpOCTY.Ubl B TeqeHHe qeTbipex He.UeJib. 

Crp .. 10 
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11ccnenoBaHI1e 6hmo rrpoBeneHo crroco6oM, orr11caHHhiM B rrp11Mepe 3, c 11crronh30BaHI1eM 

TecTa Cylex T-Cell Memory™ B COOTBeTCTBI111 c 11HCTPYKQ1151MI1, rrpenocTaBneHHhiMI1 c 3TI1M 

TeCTOM 11 IIp11Be}l,eHHhiMI1 B IIp11Mepe 3, 3a 11CKmoqeHI1eM rp11IIII03HOrO aHTI1reHa B BHL{e 

pa3BeLJ.eHI151 1:25 BaKQI1Hhi rrpOT11B rp11rrrra, rrpo113BeLJ.eHHOH B A ventis Pasteur of Paris, France, 

5 L{n51 Ce30Ha rp11IIIIa 2006-2007 r. (B 11TOre, pa3Be}l,eHI1e Ha nyHKY paBHO 1: 125), KOTOphiH 6hin 

11CIIOnh30BaH BMeCTO BaKQI1Hhl IIpOTI1B l(MB 113 IIp11Mepa 3. 

10 

15 

20 

Pe3ynhTaThi 3Toro 11ccnenoBaH1151 rrp11BeLJ.eHhi B cnenyiOmetl Ta6n11Qe. 

Ta6n~a3 

06pa3eQ KoHTponb 10MKr 100 MKr IOOOMKr 

<l>paKQIUI MOJI0311Ba OT 
2000L{a.uo HecrHMynHposaHHbill (HC) 4 10 3 4 
4000 L{a 

CTI1MYJI11pOB3HHbill rp11111103Hb!M 
827 

3HTI1reHOM 
1003 906 936 

ConA 694 

% 110Bb!llleHI1ll 11p11 CTHMY Jllllii1H 21,3 9,6 13,2 
rp11111103Hb!M 3HTI1reHOM 

<l>paKQI1ll MOJI0311Ba OT 
4000 L{a .uo 8000 L{a HC 4 36 24 II 
(BKJIJO'IaeT TF) 

CTI1MYJI11pOB3HHbill rp11111103Hb!M 
827 

aHTHreHOM 
989 997 830 

Con A 694 

% 110Bb!llleHI1ll 11p11 CTI1MYJiliQ1111 
19.6 20,6 0,4 

rp11111103Hb!M aHTHreHOM 

Pe3ynhTaThi, rrp11BeLJ.eHHhie B Ta6n11Qe 3 (KoTopa51 TaK)I(e rpaqmqecKI1113o6pa)l(eHa Ha 

cp11r.1 ), IIOKa3hiBaiOT, qTO KOr}l,a T-KneTKI1 IJaM51TI1 cy6neKTa, KOTOphiH He}l,aBHO IIOL{BepranC51 

B03L{eHCTBI1IO CIJeQ11cp11qeCKOrO aHTI1reHa, IIOL{BepraiOTC51 B03)l,eHCTBI1IO 3TOrO aHTI1reHa, 

25 oco6eHHO B rrp11CYTCTBI111 MoneKyn HaHocppaKQ111111nl1 cpaKTopa rrepeHoca, aKTI1BHOCTh CD3+ 

T-KneTOK rraM51TI1 3Haqi1TenhHO yBenl1qi1BaeTC51. <J>aKTI1qeCKI1, OTHOCI1TenhHO Manhie 

KOnl1qecTBa MOneKyn HaHOcppaKQ1111 11 cpaKTOpa rrepeHOCa IIp11BO)l,51T IIp11MepHO K 20% 

yBen11qeH11IO aKTI1BHOCTI1 T-KneToK rraM51TI1. <l>aKTI1qecK11, 3TO Bhirn51.U11T TaK, 6yLJ.TO B 

MOL{yn11pOBaHI111 aKT11BHOCTI1 IIpOTeCT11pOBaHHhiX KneTOK 11MMYHHhie MOL{yn51TOphl cppaKQ1111 

30 OT 2000 .LJ:a L{O 4000 .LJ:a 51Bn51IOTC51 IIp11MepHO TaKI1MI1 )l(e 3cpcpeKTHBHhiMH, KaK cpaKTOp 

rrepeHOCa 11 ni06hie .upyr11e MOneKynhi, IIp11CYTCTBYIOI1{11e B cppaKI.I,HH OT 4000 .LJ:a L{O 8000 .LJ:a. 

Pe3ynhTaThl H3 IIp11MepOB 1-4 IIOKa3hiBaiOT, qTO 11MMYHHhie MO)l.yn51TOphi, 11MeiOI1{11e 

MOneKyn51pHhie MaCChi B rrpe.uenax OT 250 .LJ:a L{O 2000 .LJ:a, OT 2000 .LJ:a L{O 4000 .LJ:a, 11 OT 8000 

.LJ:a no 12000 .LJ:a, 51Bn51IOTC51 3cpcpeKTI1BHhiMI1 B Monyn11poBaHI111 11MMYHHOH aKTI1BHOCTI1 

35 pa3nl1qHhiX TI1IIOB T -KneTOK. TaKI1M o6pa30M, BBOL{51 cy6neKTY TaKHe 11MMYHHhie MOLJ.yn51T0phl 

Hnl1 rrperrapaThl Hnl1 KOMII03Hll,l111, CO)l,ep)l(all{l1e HMMYHHhie MO)l.yn51TOphi, KneTOqHo­

OIIOCpe)l,OBaHHhiH 11MMYHHTeT cy6neKTa MO)I(eT 6hiTh MO.Uyn11pOBaH. 

Ha OCHOBaHI111 3THX pe3ynhTaTOB 6hm pa3pa6oTaH rrpoQecc rrpo113BOLJ.CTBa pa3nl1qHhiX 

L{06aBOK K paQ110HY (Haiip11Mep, 113 (KOpOBhero) MOn0311Ba, (Kyp11HhiX) 5111Q, 11 T.LJ..), KOTOphie 

40 conep)l(aT MoneKynhi c rrpenorrpeneneHHhiM IIMM. Harrpi1Mep, 11 He c QenhiO orpaHI1qeHI151, 

)1(11}l,KI1H rrperrapaT 11CTOqHI1Ka HaHocppaKQ11H 11MMYHHhiX MO)l,yn51TOpOB, 113 KOTOporo 6hinl1 

ynaneHhi, ITO MeHhiiieH Mepe, MaKpOCKOIJ.HqeCKI1e qaCTHI.J,hl (Haiip11Mep, TBep)l,ble qaCT11Qhl 

MOn03HBafMOnOKa, 5J:I1qHhie MeM6paHhl 11 o6onoqKI111 T.)l,.) (HaiipHMep, C IIOMOll{hiO cpa30BOrO 

pa3L{eneHI151, IIpOQecca cp11nhTpaQ11H 11 T.)l,.), MO)I(eT 6hiTh IIp11HYLJ.I1TenhHO IIpOcp11nhTpOBaH 

45 qepe3 rrophi, rrono6paHHhie LJ.n51 o6ecrreqeHI151 rrpenorrpeneneHHoro BepxHero rrpe.uena IIMM. 
B KaqeCTBe He orpaHI1qi1BaiOll{ero IIp11Mepa, MO)I(HO 11CIIOnh30BaTh cp11nhTp, KOTOphiH 

o6ecrreq11BaeT rropor MoneKyn51pHOH MaCChi rrp11MepHo B 3000 .LJ:a. AnhTepHaTI1BHO, MO)I(HO 

HCIIOnh30BaTh IIpOQeCChl )l,l1an.H3a, KOTOphie BKniOqaiOT 11CIIOnh30BaHI1e L{l1ani13HhiX MeM6paH, 

CTp. 11 
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o6na.uaiOIUHX rropaMH, KOTOpbie o6ecrrei.J:HBaiOT )KenaeMbiH TIMM. TipwMeHeHHe TaKHX 

rrpOI..I,eCCOB rrpe,UOCTaBJI51eT «HaHOcppaKI..I,HIO», 113 KOTOpOM HCKJIIOI.J:eHbl 60JibiiiHe MOJieKyJibl, 

BKJIIOI.J:a51 cpaKTOp rrepeHOCa, aHTHTeJia, H MHO)KeCTBO .upyrHX MOJieKyJI, 06Jia,UaiOIUHX 

MOJieKyJI51pHbiMH MaccaMH 60Jibiiie I.J:eM rrpH6JIH3HTeJibHO 3000 ,ll,a. (HarrpHMep, 6biJIH 

5 rrpoH3Be.ueHbi MOJI03HBO, KYPHHhie H pa3JIHI.J:Hbie rropoiiiKoo6pa3Hbie KOMIT03HI..I,HH. 3aTeM 

cpHJibTpaT (T.e. I.J:aCTb )KHLI,KOCTH, KOTOpa51 rrpOIIIJia qepe3 cpHJibTp) MO)KeT 6biTb 

LJ,OITOJIHHTeJibHO o6pa60TaH C ITOMOIUbiO H3BeCTHbiX TeXHOJIOrHH (HarrpHMep, cy6JIHMai..I,HOHHOH 

cyiiiKH, paCITbiJIHTeJibHOM CYIIIKH, BbiiTapHBaHH51LI,JI51 o6pa30BaHH51 6oJiee KOHI..I,eHTpHpOBaHHOH 

)KHLI,KOCTH, BCTpaHBaHHe B reJib H T.LJ,.). 3aTeM ITOJiyqeHHbiM «HaHOcppaKI..I,HOHHbiM rrpo,UyKT» 

10 MO)KeT 6biTb HCITOJib30BaH B OTLJ,eJibHOCTH HJIH BCTpOeH B .upyryiO KOMI103HI..I,HIO. 

TionaraiOT, lJTO BKJIIOlJa51 MOJieKyJihl HaHOcppaKI..I,HH, LJ,a)Ke B OlJeHb MaJieHbKHX KOJIHlJeCTBaX, 

B rrperrapaThi, KOTOpbie TaK)({e co.uep)KaT cpaKTop rrepeHoca (H KOTOphre TaK)Ke MoryT 

BKJIIOlJaTb B ce651 6a30Bbie ypOBHH (T.e. TaKHe ypOBHH y)Ke rrpHCYTCTBYIOT B HCTOlJHHKe 

(HarrpHMep, MOJI03HBe, 51MI..I,aX H T.LJ,.), H3 KOTOpOrO ITOJiyqeH cpaKTOp rrepeHOCa), ITOJiyqeHHbJe 

15 KOMI103HI..I,HH 6y.UyT yrHeTaiOrue peryJIHpOBaTb He)KeJiaTeJibHYIO aKTHBHOCTb C ITOMOIUbiO T­

KJieTOK (HarrpHMep, ayTOHMMYHHTeT H CB513aHHbie pacCTpOMCTBa H T.LJ,.), Hap51,Uy C yJiyqiiieHHeM, 

HJIH CTHMyJiwpyiOrueii peryJI511..1,Hei1, )KeJiaTeJibHOii T-KJieTOlJHOM aKTHBHOCTH. nhiJIH 

pa3pa60TaHbi KOMI103HI..I,HH HaHOcppaKI..I,HH H cpaKTOpa rrepeHOCa, KOTOpbie rrpHBe,UeHbi B 

Ta6JIHI..I,ax 4 H 5. 
20 

Ta6m11.1a4 
KOMI103HUH51 A 

HHrpenueHT 0THOCHTeJihHOe KOJIH'IecTBO (ITO Macce) 

Cl>paKI.IHJI Kopoahero MOJI03HBa. aepxmrn ITMM 10000 .Ua (BhiCyrne- 68% Ha paCIIhiJieHHeM) 

Cl>paKI.IHJI Kopoahero MOJI03HBa, aepxmrn ITMM 3000 .Ua (HaHo<j>paK- 2% l.IHJI) (BhicyrneHa pacrrhiJieHHeM) 25 
)l(eJITOK KypuHoro Jilll.la (BhlcyrneH pacrrhmeHHeM) 30% 

KOMI103HI..I,H51 H3 Ta6JIHI..I,bl 4 TaK)Ke MO)KeT o603HalJaTbC51 KaK «HMMYHOMO.UYJIHpyiOIUHM 

KOMITOHeHT». TaKOM «HMMYHOMO.UYJIHpyiOIUHM KOMITOHeHT» B OCHOBHOM MO)KeT COCT051Tb 

H3 KOM6HHai..I,HH HCTOlJHHKOB HMMyHHbiX MO.UYJI51TOpOB (BKJIIOlJa51 HCTOlJHHKH HaHocppaKI..I,HH 

30 HMMYHHbiX MO.UYJI51TOpOB) HJIH 3KCTpaKTOB HCTOlJHHKOB HMMYHHbiX MO.UYJI51TOpOB, TaKHX 

KaK Te, lJTO rrepelJHCJieHbi B Ta6JIHI..I,e 4, HJIH MoryT BKJIIOlJaTb ,UpyrHe HHrpe,UHeHTbi. 

TaK)({e KOMI103HI..I,H51, KOTOpa51 CO,Uep)KHT HCCJie,UOBaHH51 ITO HaCT051IUeMy H306peTeHHIO, B 

OCHOBHOM MO)KeT COCT051Tb H3 «HMMYHOMO.UYJIHpyiOIUero KOMITOHeHTa», TaKoro KaK TOT, 

lJTO OITHCaH B Ta6JIHI..I,e 4, HJIH OH MO)KeT BKJIIOlJaTb .upyrHe HHrpe,UHeHTbi, KaK IIpHBe,UeHO B 

35 Ta6JIHI..I,e 5. 

Ta6.TIHI.Ia 5 
KOMI103HUH51 B 

HHrpenueHT KoJIH'Iecrao (Ha rropl.IHIO, pa3Mep nop-
I.IHH = onHa KancyJia) 

40 
KoMrr03HI.IHJI A !50 Mr 

UuHK (B aune MOHOMemoHHHa) 5 Mr 

CordyvantTM 3arraTeHTOBaHHhllf IIOJIHCaxapHJlHhllf KOMIIJieKC 440 Mr 

Hel>-6 (HH03HTOJireKcaQ>oc<j>aT) 

3KCTpaKT COeBhiX 6o60B (<j>HTOCTepOJibl) 

Cordyceps sinensis (7% KOpJlHI.IeiiCOBaJI KHCJIOTa) 

45 
lieTa-rJIIOKaH (H3 neKapcKHX npolKlKell) (Saacharomyces cerevisiae) 

lieTa-rJIIOKaH (H3 oaca) (Avena sativa) 

3KcrpaKT Agaricus blazeii 

3KCTpaKT OJIHBKOBhiX JIHCTbeB (Olea europaea) 

MaHHaHhi (H3 Aloe vera) (JIHCThJI) 

fpu6-6apaH (Grifola frondosa) (ueJioe pacreHHe) 

CTp. 12 
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fpH6 IllHHTaKe (Lentinus edodes) (uenoe pacreHHe) (:.JKcrpaKT 5:1) 

KoMn03M~H51 no HaCT05IIIIeMy H306peTeHHIO MO)J(eT 6hiTh BOnJIOIIIeHa B Bll,IJ,e )J(ll,IJ,KOCTH 

(HanpHMep, B HanHTKe Rio Vida®, .uocTynHOM B 4Life Research, LC, of Sandy, Utah), nopornKa 

(KOTOpbiH MO)J(eT BKJIIOIJaTb )lOnOJIHMTeJibHhie HHrpe)lHeHThl )lJI51 o6ecneiJeHH51 )l(eJiaeMbiX 

BKYCOBhiX KaiJeCTB H paCTBOpHMOCTH H T.n. ), Ta6JieTOK (KOTOpbie )lOnOJIHHTeJibHO CO)lep)J(aT 

.upyme HHrpe)lHeHThi, TaKHe KaK CB513YIOIIIHe BeiiieCTBa (HanpHMep, KpaXMaJI) H T.n., reJI51 (B 

KOTOpbiH MOryT 6hiTh )l06aBJieHhl )J(eJiaTHH HJIH .upyrHe MHrpe.uHeHThi), MJIH B JII060H .upyrotf 

nO)lXO)l5IIIIeH cpopMe. Cne.uyeT nOHMMaTb, 'ITO B ~eJI5IX :noro pacKpbiTM51, )lOnOJIHHTeJibHbie 

MHrpe)lMeHThi, KOTOpbie HCnOJih3YIOTC51 )lJI51 npOM3BO)lCTBa TaKHX BapMaHTOB ocyiiieCTBJieHM51 
1° KOMn03H~MH no HaCT05IIIIeMy M306peTeHHIO, )lJI51 ~eJieH :noro paCKpbiTM51 MOryT TOJihKO 

npe)lnOJiaraThC51 He06513aTeJibHhiMH M BTOpOCTeneHHhiMH )lJI51 KOMn03H~HM, eCJIH HHOe He 

Tpe6yeTC51 npHJiaraeMOH cpopMyJIOH H306peTeHH51. 

IIpwMep 5 
KpOBh 6biJia noJiyiieHa OT HH)lMBM,lJ,yyMa, KOTOpbiH CTpa)laJI OT CMMnTOMOB 

15 On051ChiBaiOIIIero JIMI1la51 (HHcpeK~M51 BHpycoM BeTp5IHOH OCnhi (BBQ)) B TeiJeHMe npHMepHO 

IJeTbipex He)leJih. 3aTeM KpOBh 6hiJia MCCJie)lOBaHa C HCnOJih30BaHHeM TeCTa lmmuKnow™ 

CnOC060M, OnHCaHHhiM B npHMepe 2, 3a HCKJIIO'IeHHeM TOrO, 'ITO cppaK~HH o6pa3~a H3 

npHMepa 2 6hiJIH 3aMeHeHbl CJie)lyiOIIIHMH: (a) KOHTpOJih, KOTOpbiH He CO)lep)J(aJI HMMYHHbie 

MO.llYJI5ITOphi; (b) cppaK~H51 MOJI03MBa, o6na.uaiOIIIa51 IIMM, paBHhiM npwMepHO 3000 ):(a, 
2° KOTopa51 6hma BhicyrneHa pacnhiJieHMeM; (c) .uo6aaMJIM <f>aKTOp IIepeHoca XF®, KOTOphiH 

B HaCT05IIIIee BpeM51 )lOCTyneH B 4Life Research H CO)lep)J(MT 3KCTpaKT KOpOBhero MOJI03HBa 

c aepxHMM IIMM, npwMepHo paBHhiM 10000 ):(a; (d) KOMn03M~M51 M3 Ta6JIM~hi 4, KOTopa51 

o603Ha'IeHa KaK «KOMn03M~H51 A»; H (e) KOMn03H~M51 H3 Ta6JIH~hl 5, KOTOpa51 0603HaqeHa 

KaK «KoMn03H~H51 B». Ka)J()lhiH c (b) no (e) 6hm aoccTaHoaneH B pa36aBHTene o6pa3~a, 
25 KOTOpbiH npHJiaraeTC51 K TeCTY lmmuKnowTM, H pa3Be)leH )lO KOH~eHTpa~HH, KOTOpa51 6biJia 

noJiyiieHa B cpMHaJie, KOH~eHTpa~H51 Ha JIYHKY COCTaBHJia 1 Mr/MJI Ha o6pa3~hl KpOBH H BCe 

.upyme )J(ll,IJ,KOCTH 6hiJIM )l06aBJieHbl B Ka)J()lyiO JIYHKy. 

Pe3yJihTaThi 3TMX TeCTOB npHae.ueHhi B cne.uyiOIIIetl Ta6JIH~e. 

30 Ta6nHUa 6 

KoHrponh HaHo$paKQHSJ TFXF KoMn03HUHSJ A KoMno3HQHll B 

HecrHM)'JIHposaHHhiii 26 35 77 47 19 (HC) 

CrwMynHposaHHhii'I 220 234 !50 140 27 <l>fA 

35 3TH pe3yJihTaThi TaK)J(e npe.ucTaaneHhi Ha rpacpHKe Ha cpHr.2. 

IJOBTOpMMC51, 'ITO 3TH pe3yJihTaTbl 6hiJIH noJiyiieHbi B MOMeHT BpeMeHH (npHMepHO IJeTbipe 

He)leJIH nOCJie Ha'IaJihHOH HHcpeK~HH; T.e. B npo~ecce Bhl3)l0pOBJieHM51), KOr)la B OTCYTCTBHe 

CTHMYJI5I~MH npe.unonaranoch, 'ITO aKTMBHOCTh T -xennepHhiX (CD4+) KJieTOK CHH3HTC51, 

HeCMOTp51 Ha TO, 'ITO 60JihillOe KOJIMIJeCTBO T-xennepHbiX KJieTOK OCTaJIOCh B KpOBH cy6oeKTa. 

40 AKTHBHOCTh T-xennepHhiX KJieTOK 6biJia npOCTHMYJIMpOBaHa JIHillh CJierKa, B OTCYTCTBMe 

Hecne~HcpHIIeCKOro CTMMYJI5ITOpa <t> r A, c nOMOlllhlO HaHocppaK~HH, TF XF M KOMn03M~HH 

A, H He nOXO)J(e, 'IT06hi CTHMYJIHpOBaJiaCh C nOMOlllhlO KOMn03H~HH B. Hecne~HcpHIIeCKa51 
CTHMYJI5I~M51 T-xennepHhiX KJieTOK c noMOIIIhiO <t> r A 6hma, o.uHaKo, 3Ha IIHTeJihHO cHH)J(eHa 

C nOMOlllhlO TF XF M KOMn03H~HH A, H )la)J(e 60Jibille yaeJIMIJeHa C nOMOIIIhlO KOMn03H~M 

45 B, IJeM MO)J(HO 6hiJIO npe)lnOJIO)J(HTh, MCXO)l51 M3 pe3yJihTaTOB npHMepa 2, KaK npMBe)leHO B 

Ta6nw~e 1. 
IIpHMep 6 
B 6onee paHHHH MOMeHT BpeMeHH (npHMepHO O)lHa He)leJI51 nOCJie HaqaJia CHMnTOMOB 

cw 13 
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OI105ICbiBaiOIIIero JIHllla51) rrpe,UIIOJiaiaJIOCb, qTO T -KJieTKH rraM5ITH, HeCMOTp51 Ha TO, qTO OHH 

He rrpHCYTCTBYIOT B KpOBH cy6beKTa B 60JiblllOM KOHI.~eHTpa~HH H3-3a JIOKaJibHO!O xapaKTepa 

HHQleK~HH BBO, qTo Bbi3biBaeT orroHCbiBaiOIIIHM JIHlllaM: (T.e. OTHOCHTeJibHO HH3KHe THTpbi 

BBO B KpoBH), y'IKe 6y.uyT pacrro3HaBaTb HH<jleK~IO BBO H 6y.uyT 6hiCTpo CTHMYJIHpoBaTbCH 

5 B rrpHcyTcTBHH aHTHreHa BBO. TaKHM o6pa30M, TeeT T-Cell Memory™ 6biJI rrpoBe.ueH .UJIH 

orrpe.ueneHHH BJIHHHHH HaHo<jlpaK~HH, TF XF, KOMII03H~HH A H KOMII03H~HH B Ha T-KJieTKH 

rraM5ITH H3 KpOBH T010 'IKe rra~HeHTa, qTO TeCTHpOBaJIC51 B rrpHMepe 5. flpOTOKOJI, 

rrpHBe.ueHHbiM B rrpHMepe 3, 6hiJI BbiiiOJIHeH co cne.uyiOIIIHMH oroBopKaMH: BaK~HHa BBO, 
KOTOpa51 6hiJia pa3Be,UeHa 1:10, HCIIOJib30BaJiaCb BMeCTO BaK~Hbi :QMB (B HTOre, pa3Be,UeHHe 

10 Ha JIYHKY 1 :50); H <jlpaK~H o6pa3~a H3 rrpHMepa 3 6biJIH 3aMeHeHbi KOHTpOJieM H HMMYHHbiMH 

MO.UYJI5ITOpaMH, HCIIOJib30BaHHbiMH B rrpHMepe 5, rrpw-IeM Ka'IK,UbiM HMMYHHbiM MO.UYJI5IT0p 

6biJI pa3Be,UeH .UO KOHet:IHOM KOH~eHTpa~HH Ha JIYHKY, paBHOM 100 MKi/MJI. 

15 

20 

B cne.uyiOIIIeM: Ta6JIH~e rrpHBe,UeHbi pe3yJibTaTbi Hccne.uoBaHHH. 

Ta6mn-1a 7 

KoHTpOJih HaHo<jlpaKI.IHll TFXF KoMn03Hl.IHll A KoMn03Hl.IHll B 

HecTHMYJIHposaHHhiA 1 (HC) 
2 13 27 51 

CTHMYJIHposaHHhiA 1 BBO 5 30 32 69 

CTHMYJIHposaHHhiA 288 
ConA 

T aK'IKe 3TH .uaHHbie H3o6pa'1KeHbi rpa<jlHqecKH Ha <jlHr .3. 
KaK rrpe.urronaranocb, <}laKTOp rrepeHoca, KOTOpbiM rrpHcyTCTByeT B TF XF, CTHMynHpOBaJI 

aKTHBHOCTb C IIOMOillbiO T-KJieTOK rraM5ITH. ,li:o6aBJieHHe MaJieHbK010 KOJIHqeCTBa 

,UOIIOJIHHTeJibHbiX MOJieKyJI HaHOQlpaK~HH K <jlaKTOpy rrepeHOCa 3HaqHTeJibHO yBeJIHqHBaJIO 

25 aKTHBHOCTb T -KJieTOK rraM5ITH, KaK B rrpHCYTCTBHH, TaK H B OTCYTCTBHe .UOIIOJIHHTeJibHOM 

CTHMYJIH~HH BBO. TaKHM o6pa30M, pe3yJihTaThi rrpHMepoB 5 H 6 IIO.UTBep'IK.UaiOT, qTo 

.U06aBJieHHe ,UOIIOJIHHTeJibHbiX MOJieKyJI HaHOQlpaK~HH K rrperrapaTaM, KOTOpbie TaK'IKe 

CO,Uep'IKaT <jlaKTOp rrepeHOCa, ,Ua'JKe B oqeHb MaJieHbKHX KOJIHqeCTBaX, 6y.ueT yrHeTaiOIIIe 

perynHpOBaTb He'IKenaTeJibHYIO aKTHBHOCTb c rroMOIIIbiO T-KJieTOK (HarrpHMep, 

30 ayTOHMMYHHTeT H CB513aHHbie paCCTpOHCTBa H T.,U.), rrpH 3TOM ynyqllla51, HJIH CTHMYJIHpyiOIIIe 

perynHpyH, 'JKeJiaTeJibHYIO T-KJieToqHyiO aKTHBHOCTb. 

flpHMep 7 
B ,UpyroM HCCJie,UOBaHHH, KOTOpoe 6biJIO IIpOBe,UeHO ,UJI51 orrpe,UeJieHH51 CIIOC06HOCTeJ1: 

pa3JIHqHbiX KOMII03H~HM, BKJIIOqa5J. KOMI103H~HH, CO,Uep'IKaiJJ;He QlaKTOp rrepeHOCa H 

35 ,UOIIOJIHHTeJibHbie MOJieKyJibl HaHo<jlpaK~HH, rrpHBe,UeHHbie B Ta6JIH~aX 4 H 5, CTHMYJIHpOBaTb 

KJieToqHyiO aKTHBHOCTb ecTeCTBeHHbiX KHJIJiepOB (EK) IIpOTHB qeJIOBeqecKOM 

3pHTp06JiaCTOMHOit JieitK03HOJt KJieTOqHOM: JIHHHH K-562, KOTOpa51 qyBCTBHTeJibHa K KJieTKaM 

EK, 6hma rrpoBe,UeHa o~eHKa. TaKHM o6pa30M. KneTKH EK TaK'IKe yrroMHHaiOTCH 3,Uech KaK 

«3QlQleKTOpHbie KJieTKH», TO!,Ua KaK KJieTKH K-562 TaK'JKe yrrOMHHaiOTC51 3,UeCb KaK 

40 «orryxoneBbie KJieTKH» H KaK «KJieTKH-MHllleHH». B qacTHOCTH, HCIIOJib30BaJIC51 crroco6 

aHaJIH3a c MTT, B KOTopoM 3-(4,5-.UHMeTHJITHa3oJI-2-HJI)-2,5-.uH<jleHHJITeTpa30JIHM:6poMH.u 

(MTT), 06Jia,UaiOIJJ;Hit 'JKeJITOM: OKpaCKOM:, BOCCTaHaBJIHBaeTC51 ,UO QlOpMa3HHa, 06Jia,UaiOIJJ;ero 

rryprrypHOM: OKpaCKOit, C IIOMOIJJ;biO <jlepMeHTOB pe,UyKTa3 B aKTHBHbiX MHTOXOH,UpH5IX 'IKHBbiX 

KJieTOK. flp5IMO rrepe,U aHaJIH30M Ha ~HTOTOKCHqHOCTb paCTBOp (HarrpHMep, 

45 .UHMeTHJICYJibQlOKCH.U, .UO.Ue~HJICYJibQlaT HaTpH51 (SDS) B paCTBOpe COJI5IHOM: KHCJIOTbl (HCl), 

H T.,U.), KOTOpbiM: 6y.ueT paCTBOp51Tb Ql0pMa3aH, ,U06aBJI5IIOT B Ka)I()J,yiO JIYHKy. 

CrreKTp0QlOTOMeTpH51, B KOTOpOM: H3Mep5IIOT KOJIHqeCTBO CBeTa orrpe.ueneHHOM: ,UJIHHbl BOJIHbl 

(HarrpHMep, .UJIHHa BOJIHbl B rrpe,UeJiaX IIpH6JIH3HTeJibHO OT 500 HM IIpH6JIH3HTeJibHO .UO 600 

CTp .. 14 



RU 2 518 341 C2 

HM), TIOrJIOIUeHHOrO paCTBOpOM B Ka)I(.[I,OH JIYHKe, KOTOpoe 3aTeM 11CTIOJih3yeTC51 .UJI51 

onpe.ueJieHI151 KOJIWieCTBa )1(11BhiX KJieTOK B aHaJII1311pyeMbiX JIYHKaX, TIO OTHOllleHI1IO K 

KOJII1qeCTBY )1(11BhiX KJieTOK B O.UHOH 11JII1 HeCKOJihKI1X KOHTpOJihHhiX JIYHKaX, B KOTOpbie He 

.U06aBJI51JII1 TeCT11pyeMbie KOMTI0311Q1111. 

5 KoMTI0311QI111, KOTOpbie OQeHI1BaJII1Ch, co.uep)l(aJII1 Transfer Factor Advanced™, .uocTynHhiH 

B 4Life Research; Transfer Factor Plus Advanced™, TaK)I(e .uoCTynHhiH B 4Life Research; 

KOMTI0311QMIO A, KOTOpa51 CO.[J,ep)I(11T 11 Q>aKTOp nepeHOCa, 11 TIOBbillleHHOe KOJII1qeCTBO MOJieKyJI 

HaHOQ>paKQ1111; KOMTI0311QI1IO B, KOTOpa51 CO.Uep)I(11T Q>aKTOp nepeHOCa, TIOBbillleHHOe 

KOJII1qecTBO MOJieKyJI HaHOQ>paKQ1111 11 .upyr11e 11Hrpe.ul1eHTbl, KOTOpbie npe.UTIOJI0)1(11TeJibHO 

10 YCI1JII1BaiOT aKTI1BHOCTh 11MMYHHOH CI1CTeMhi; MOJieKyJihi HaHoQ>paKQI111113 KOpOBhero 

MOJI0311Ba; MOJieKyJihl HaHoQ>paKQ1111113 Kyp11HhiX 5111Q; 1111HTepJieHKI1H-2 (HJI-2), .UOCTYTIHhiH 

no.u ToprOBhiM Ha3BaHI1eM Proleuk:in B Chiron of the Netherlands, KOTOphiH, KaK 113BecTHO, 

BOBJieKaeT KJieTKI1 EK npOTI1B 3JIOKaqecTBeHHhiX KJieTOK. 

KpOBh 6biJia nonyqeHa OT TI51TI1 3.UOpOBhiX .uoHopos. bhiJII1 11CTIOJih30BaHhi 113BecTHhie 

15 npoQeCChi .UJI51 OT.[I,eJieHI151 JieMKOQMTOB OT .upyr11x KOMTIOHeHTOB KpOBI1. H3BeCTHhiM CTIOC06 

QeHTp11Q>yr11pOBaHI151 B rpa.[1,11eHTe ITJIOTHOCTI1 (Hallp11Mep, C 11CTIOJib30BaHI1eM rpa.[1,11eHTa 

nJIOTHOCTI1 Histopaque®, .uocTynHoro B Sigma-Aldrich Corporation of St. Louis, Missouri) 

11CTIOJih30BaJIC51 .UJI51 OT.UeJieHI151 MOHOHyKneapHhiX KJieTOK, BKJIIOqa5J: KJieTK11 EK, OT .upyr11x 

TI1TIOB nei1KOQ11TOB. MoHoHyKneapHbie KJieTK11 6biJII1 BBe.ueHhi B RPMI 1640 cpe.uy .[I,JI51 

20 BbipaiUI1BaHI151 C 10% Q>eTaJibHOM TeJI5J:qbeH ChiBOpOTKI1 ( <I>TC). PaBHbie o6neMbl :noM CMeCI1, 

BKJIIOqa5J: KOHQeHTpaQI1IO np11MepHO B 60000 JieMKOQ11TOB B 100 MKJI cpe.Ubl .UJI51 

KYJihTI1B11pOBaHI151, 6biJII1 BBe.[l,eHbi B pa3JII1qHbie JIYHKI1 CTaH.uapTHOM 96-JiyHOqHOM ITJialllKI1. 

BoccTaHOBJieHHhie o6pa3Qhi Q>aKTopa nepeHoca MIMJII1 KOMIT0311QI111, co.uep)l(amei1 MOJieKyJihi 

HaHoQ>paKQ1111, 11.[1,eHT11Q>11Q11pOBaHHhie Bhillle, Ka)l(.[l,biM 11MeeT KOHQeHTpaQ11IO, paBHYIO 0, 100 

25 Mr nopOlllKa B 1 MJI CTep11JibHOH .Ue110HI1311pOBaHHOH BO.Uhi, 6biJII1 .U06aBJieHbl B Tp11 pa3Hbie 

JIYHKI1, co.uep)l(aiU11e JieHKOQ11Thl 11 cpe.uy .[I,JI51 BbipaiU11BaHI151, Bcero B BOCeMHa.[I,QaTb JIYHOK. 

KpoMe Toro, 1000 ME/MJI HJI-2 BBeJII1 B Tp11 JIYHKI1 c noJIO)I(I1TeJihHhiM KOHTponeM, 

co.uep)l(am11e cMecb cpe.u .UJI51 BhipaiU11BaHI151 MOHOHYKJieapHhiX KJieTOK. Tp11 JIYHKI1 c 

OTp11QaTeJibHbiM KOHTpOJieM CO.Uep)l(aJII1 TOJibKO CMeCb cpe.u .[I,JI51 BbipaiU11BaHI151 

30 MOHOHYKJieapHhiX KJieTOK 6e3 11MMYHHhiX MO.UYJI51TopoB. Tp11 JIYHK11 c oTp11QaTeJihHhiM 

KOHTPOJieM Ha 3Q>Q>eKTOpHbie KJieTKI1 TaK)I(e CO.Uep)l(aJII1 TOJibKO CMeCb cpe.u .[I,JI51 BbipaiU11BaHI151 

MOHOHYKJieapHbiX KJieTOK, TOr.ua KaK Tp11 JIYHKI1 C OTp11QaTeJibHhiM KOHTpOJieM Ha KJieTK11-

MI1llleHI1 CO.Uep)l(aJII1 TOJibKO 100 MKJI cpe.Ubl .[I,JI51 BbipaiU11BaHI151. 

MOHOHYKJieapHbie KJieTKI1 11HKy611pOBaJII1 C 11X COOTBeTCTBYIOIU11MI1 KOMIT0311QI151MI1 .UJI51 

35 11MMYHHOM MO.UYJI51Q1111 (3a 11CKJIIOqeHI1eM Tpex JIYHOK C OTp11QaTeJihHbiM KOHTpOJieM) B 

np11cyTCTBI1I1 5% C02 np11 TeMnepaType 37°C 11 100% BJia)I(HOCT11 B TeqeHI1e 48 qacoB. 

TiocJie 11HKy6aQMI1 np11MepHO 30000 K-562 KJieTOK BBeJII1 B Ka)I(LJ.YIO JIYHKy, 3a 11CKJIIOqeHI1eM 

Tpex JIYHOK C OTp11QaTeJibHbiM KOHTpOJieM Ha 3Q>Q>eKTOpHbie KJieTKI1, KOTOpbie co.uep)l(aJII1 

MOHOHyKJieapHbie KJieTKI111 cpe.uy .UJI51 BbipaiU11BaHI151. 96-JiyHOqHa51 TIJialllKa 11 CMeCI1 Bee 
40 JIYHKaX CHOBa 11HKy611pOBaJII1 B np11CYTCTBI111 5% C02 np11 TeMnepaType 37°C 11 100% 

45 

BJia)I(H0CTI1 B TeqeHI1e 48 qacOB. 

PacTsop MTT, 11MeiOIU11H KOHQeHTpaQ11IO 5 Mr MTT/MJI coneBo'H pacTsop XeHKa, 

np11rOTOBMJII1 B COOTBeTCTBI111 C 113BeCTHbiMI1, CTaH.[J,apTHhiMI1 CITOC06aMI1. )l,Ba.UQaTb 

M11KpOJI11TpOB (20 MKJI) paCTBOpa MIT BBeJII1 B Ka)I(.UYIO JIYHKY 96-JiyHoqHOH ITJialllKI1, 

CO.Uep)l(aiUyiO MOHOHYKJieapHbie KJieTKI1, cpe.uy .UJI51 BbipaiU11BaHI151 11 onyxoJieBbie KJieTKI1. 

TinalllKY 11 co.uep)I(11MOe ee JIYHOK CHOBa 11HKy611pOBaJII1 B np11cyTCTBI1I1 5% C02 np11 

TeMnepaType 37°C 11 100% BJia)I(HOCTI1 B TeqeHI1e np11MepHO qeTbipex qacOB. 
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TiocJie :HOM <i>HHaJihHOH 11HKy6aQ111196-JiyHoqHyiO IlJialllKY QeHTpH<i>yrHpOBaJI11 npHMepHO 

np111500 06./MHH B TeqeHHe npHMepHO n51Tl1 MHHyT. TIOCJie 3TOrO cynepHaTaHT ()1(11LJ.KOCTb) 

YLJ.aJI11JI11113 Ka)l(LJ.OH JIYHK1111 150 MKJI LJ.HMeTHJICYJih<i>OKCHLJ.a (,l],MCQ) BBeJIH B Ka)l(LJ.YIO 

JIYHKy, COLJ.ep)l(amyiO MOHOHYKJieapHbie KJieTK1111 onyXOJieBbie KJieTK11. 3aTeM 11CnOJih30BaJI11 

5 cneKTpO<i>OTOMeTp LJ.JI51 113MepeHHSI OnTHqecKOH nJIOTHOCT11 np11 LJ.JIHHe BOJIHhi 540 HM B 

Ka)l(LJ.OH JIYHKe, co.uep)l(amel1 KJieTK11. 3aTeM 113MepeHHYIO OnTHqecKyiO nJIOTHOCTh 

HCnOJih30BaJIH LJ.JI51 onpe.ueneHH51 noKa3aTeJI51 QHTOTOKCHqHoCTH (%)(Till,(%)) KJieTOK EK 

nocne aKT11BaQ1111 Ka)l(LJ.OH TeCTHpOBaHHOH cy6CTaHQ11eH, 11CnOJih3Y51 CJie.UyiOmyiO <t>opMyny: 

Till,(%)= [1-(0De+cODe)/ODJxlOO, r.ue Ode+t npe.uCTaBJI51eT co6ol1 onT~ecKyiO IIJIOTHOCTh 

1° Ka)l(LJ.OH TeCTHpOBaHHOH JIYHK11, COOTBeTCTByiOmel1 npoTeCTHpOBaHHOH KOMn0311Ql111, BKJIJOqa5J: 

MJI-2 no3HTHBHoro KOHTPOJI51, ODe npencTaBJI51eT co6ol1 cpe.UHIOIO onTHqecKyiO nnoTHOCTh 

Tpex nyHOK c OTpHQaTeJihHhiM KOHTponeM Ha 3<P<PeKTOpHhre KJieTKHH ODt npe.ucTaBJI51eT 

C060H cpeLJ.HIOIO OnTHqecKyiO nJIOTHOCTh Tpex JIYHOK C OTpHQaTeJibHhiM KOHTpOJieM Ha 

15 
KJieTK11-Ml1llleH11. Till, (%) 03HaqaeT npOQeHT KJieTOK-MHllleHeH, KOTOpbie 6hiJI11 y6HThi 

KJieTKaMH EK a Ka)l(LJ.ol1 nyHKe, KOTOphre TaK)l(e co.uep)l(aJIH TecTHpyeMyiO 

11MMYHOMOLJ.YJIHpyiOmyiO KOMn0311Ql110. Pe3yJihTaThi npe.UCTaBJieHhl B CJie.UyiOmeJ1 Ta6JIHQe. 

20 

25 

Ta6mn.1a 8 

11MMYHOMO.llyJmpyJOmall KOMIJ0311[(11ll nu (%) 0THOCI1TeJibHall aKTI1BHOCTb 

Transfer Factor Advanced™ 43.1 55 

Transfer Factor Plus Advanced™ 38,5 49 

KoMIJ0311QI1ll A 60.3 77 

KoMIJ0311QI1ll B 57,9 74 

MoneKyJibiHaHo~paKQI111,MOJI0311BO 77,9 100 

MoneKynwHaHo~paKQ1111,llilQa 68,7 88 

HJI-2 77,0 84 

3TH LJ.aHHbie, KOTOpbre TaK)l(e 11306pa)l(eHbl Ha LJ.HarpaMMe Ha <l>Hr.4, nOKa3biBaiOT, qTO 

KOMn0311Ql111, COLJ.ep)l(amHe MOJieKyJihl HaHo<t>paKQ1111, OC06eHHO Te, qTO 113 KOpOBhero 

MOJI03HBa, npHMepHo TaK )l(e 3<P<PeKTHBHhiHJIH6onee 3<P<PeKTHBHhi, qeM MJI-2, a Bhi51BJieHH11 

aKTHBHOCTH EK KJieTOK npoTHB onyxoneshrx KJieTOK K-562, To rna KaK KOMn0311QHH, KOTophre 
30 

BKJIJOqaJOT <t>aKTOp nepeHOCa 113 MOJI0311.Ba 11 5Il1Q 11 MOJieKyJihi HaHo<t>paKQ1111 113 MOJI0311Ba 

(T.e., KOMn03HQH51 A 11 KOMn0311Ql151 B) aKTHBHpyiOT KJieTKH EK 6onee 3<P<PeKTHBHO, qeM 

KOMn0311Ql111, HCnhiThiBaiOmHe He.UOCTaTOK B MOJieKyJiaX HaHo<t>paKQ1111. 

Tip11 .uo6asneHH11 nonoJIHHTeJihHhiX scero 2% MOJieKyn HaHo<PpaKQHH, no secy, K 

KOMn0311Ql111, KOTOpa51 COLJ.ep)l(11T <t>aKTOp nepeHOCa, MOJieKyJihi HaHo<t>paKQ1111 MOryT 
35 

ycHJIHBaTh .uel1cTBHe c noMomhiO HecneQH<l>HqecKHX KOMnoHeHTOB (HanpHMep, KJieToK EK) 

KJieTOqHo-onocpe.UOBaHHOH qaCT11 11MMYHHOH CHCTeMhi cy6beKTa, LJ.OnOJIH5151 CnOC06HOCTh 

<t>aKTOpa nepeHOCa Bhl3hiBaTb aKTHBHOCTh C nOMOmhiO aHTHreH-cneQH<t>HqecKHX KOMnOHeHTOB 

KJieTOqHo-onocpe.UOBaHHOH qaCT11 11MMYHHOH CHCTeMbl cy6beKTa. 

Tip11 COBMeCTHOM paCCMOTpeH1111 pe3yJihTaTbi npHMepOB C 5 no 7 nOKa3hiBaiOT, qTO 
40 

<PaKTOphr nepeHoca peryn11py10T 11 nepsHqHhre T-xennepHhre KJieTKH, KOTOphre nenaiOT 

11MMYHHYIO CHCTeMy cy6beKTa cnoco6HOH OTseqaTh 6hiCTpee 11 3<P<PeKT11BHee Ha naToreHhi 

11 .upyr11e He)l(eJiaTeJihHhre opraHH3Mhi. KpoMe Toro, npHMephr c 5 no 7 noKa3hiBaiOT, qTo 

<PaKTop nepeHoca MO)l(eT ycHJIHBaTh aKTHBHOCTh T -KJieTOK naM51Tl1. 

TipHMepbl C 5 nO 7 TaK)l(e nOKa3biBaiOT, qTO LJ.06aBJieHHe LJ.OnOJIHHTeJibHhiX 
45 

11MMYHOMOLJ.YJIHpyiOml1X MOJieKyJI HaHo<t>paKQ1111 K KOMn0311Ql111, KOTOpa51 co.uep)l(11T <i>aKTOp 

nepeHoca, MO)l(eT yKpenJI51Th 11 ycHJIHBaTh HMMYHHYIO MOLJ.YJI51QHIO (HanpHMep, T -xennepHhiX 

KJieTOK, T-KJieTOK naM51Tl111 KJieToK EK) <PaKTopa nepeHoca 11 cymecTBYIOmHx KOMn03HQHI1, 

KOTOphre co.uep)l(aT <PaKTOp nepeHoca. 

CTp .. 16 
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Cnoco6 MO.UyJmpoBaHI151 KneTot.IHo-onocpe.uoBaHHoro 11MMYHI1TeTa cy6neKTa BKmoqaeT 

BBe)leHJ-te cy6neKTY (Hanp11Mep, 3HTepanhHO, napeHTepanbHO 11 T . .Jl.) KOMn03111..1;1111, 

co.uep)l(arueti MoneKynhi HaHo<j)paKQ1111. MoneKynhi HaHo<j)paKQI111 MoryT 6hiTh BBe.ueHhi no 

OT)lenhHOCTI111nl1 B Kat.IeCTBe t.IaCTI1 KOMn03111..1;1111, KOTOpa51 rnaBHhiM o6pa30M COCTOI1T 113 

5 MOneKyn HaHO<j}paKQI111, 11n11 OHI1 MOryT 6hiTh BBe)leHhl C KOMn0311QI1eH (Hanp11Mep, 

KOMn0311IJ;11eH, TaKOH KaK Ta, l!TO np11Be)leHa B Ta6n11u;e 411nl1 Ta6n11u;e 5), KOTOpa51 CO.Uep)I(11T 

<j}aKTOp nepeHOCa. BBe)leHI1e MO)I(eT np011CXO)li1Th Ha nOCT051HHOH OCHOBe C u;enhiO 

noMep)l(aHI151 o6ruero 6anaHca B KneTOt.IHo-onocpe.uoBaHHOM 11MMYH11TeTe cy6neKTa, 11n11 

OHO MO)I(eT ocyrueCTBn51ThC51 B OTBeT Ha 11H<j}eKQI1IO, ayTOI1MMYHHOe 3a6oneBaHI1e, TKaHeBOH 

10 TpaHcnnaHTaT 11n11 .upyroe co6hiTI1e, KOTopoe oKa3hiBaeT Bn1151HI1e (aKTI1B11pyeT 11n11 

no.uaBn51eT) KneTOt.IHO-onocpe.uoBaHHhiH 11MMYHI1TeT cy6neKTa. 

BBe)leHI1e KOMn03111..1;1111, KOTOpa51 CO)lep)I(11T HaHo<j}paKQ11IO 11MMYHOMO)lyn11pyiOIU11X 

MOneKyn B COOTBeTCTBI111 C 11CCne)lOBaHI151MI1 no HaCT051IUeMy 11306peTeHI1IO, 

npe.unonO)I(I1TenhHO MO.Uyn11pyeT KneTOl!HO-Onocpe.uoBaHHYIO 11MMYHHYIO aKT11BHOCTh, 

15 OCHOBaHHYIO Ha <j}I13110nOrl1t.IeCKOH noTpe6HOCTI1. Hanp11Mep, MO)I(eT 6biTh CHI1)1(eHa 

He)l(enaTenhHa51 KneTOl!HO-Onocpe.UOBaHHa51 11MMYHHa51 aKTI1BHOCTh (Hanp11Mep, 

ayTOI1MMYHI1TeT 11 T . .Jl.). 
B Kat.IeCTBe .upyroro np11Mepa, cnoco6HOCTh T -KneToK y611paTh He)l(enaTenhHhie naToreHhi, 

a TaK)I(e .upyr11e He)l(enaTenhHhie CYIUHOCTI1, TaKI1e KaK 3nOKat.IeCTBeHHhie KneTKI1 11 .upyr11e 

20 a66epaHTHhie 11n11 MYTHPOBaBnme KneTK11, 113 Tena cy6neKTa (Hanp11Mep, nocpe.ucTBOM 

aKTI1BaiJ;I111 T-xennepHhiX (CD4+) KneTOK, KOTOpbie, B CBOIO Ot.Iepe.Uh, aKTI1B11pyiOT KneTKI1 

ecTeCTBeHHhie KHnnepbl (EK), yBeni1411Ba51 aHTI1reHcneu;11<j}l1t.IHhll1 11MMYHI1TeT, cnoco6CTBY51 

T-KneTKaM naM51TI1, 11 T . .Jl.) TaK)I(e MO)I(eT 6hiTh cocpe.uoTot.IeHa 11 yc11neHa, oco6eHHO Kor.ua 

<j}aKTOp nepeHOCa BBe)leH C )lOnOnHI1TenhHhiM KOnl1t.IeCTBOM HaHo<j}paKIJ;I111 

25 11MMYHOMO)lyn11pyiOIU11X MOneKyn. 

XOT51 npe.urneCTBYIOIUee Oni1CaHI1e co.uep)I(11T MHOrO no.upo6HOCTeH, OHI1 He .UOn)I(Hhl 

BOCnp11HI1MaThC51 B Kat.IeCTBe orpaHI1t.IeHI151 06beMa HaCT051IUero 11306peTeHI151, HO TOnhKO B 

Kat.IeCTBe CHa6)1(eHI151HnniOCTpau;I151MI1 HeKOTOphiX 113 HhiHe npe.unOt.ITI1TenhHhiX Bap11aHTOB 

ocyruecTBneHI151. IIo.uo6HhiM o6pa3oM, MoryT 6hiTh pa3pa6oTaHhi .upyr11e Bap11aHThi 

30 ocyrueCTBneHI15111306peTeHI151, KOTOpbie He OTCTynaiOT OT CYIUHOCT1111nl1 06neMa HaCT051IUero 

11306peTeHI151. Ilp113HaKI1113 pa3nl1t.IHhiX Bap11aHTOB ocyrueCTBneHI151 MOryT 6hiTh 

11CnOnh30BaHhl B COt.IeTaHI111. IJ03TOMy 06neM 11306peTeHI151 0603Hat.IeH 11 orpaHI1t.IeH TOnhKO 

np11naraeMoti <j)opMynoti 113o6peTeHI151 11 ee npaBOBhiMI1 3KBI1BaneHTaMI1, a He 

npe.urneCTBYIOIU11M Oni1CaHI1eM. TaKI1M o6pa30M, )lOn)I(Hhl 6hiTh BKniOt.IeHhl BCe )lOnOnHeHI151, 

35 11CKniOt.IeHI15111 MO)l11<j}I1KaQI11111306peTeHI151, KaK Oni1CaHO B HaCT051IUeM )lOKyMeHTe, KOTOpbie 

Bni1ChiBaiOTC51 B CMhiCn 11 06beM <j}opMynhi 11306peTeHI151. 

40 

45 

<l>opMyna 113o6peTeHI151 

1. KoMn0311QI151 .un51 ynyqrneHI151 11MMYHHOH <PYHKU:1111, co.uep)l(arua51: 

11MMYHOMO.Uyn11pyiOIU11H KOMnOHeHT, BKniOt.IaiOIU11H 

nepBhiH 3KCTpaKT 113 11CTOl!HI1Ka 11MMYHHhiX MO)lyn51TOpOB, co.uep)l(aiU11H 3KCTpaKT 

MOn0311Ba 11n11 51111..1; 1111MeiOIU11H BepXHI1H npe.uen MOneKyn51pHOH MaCChi 10000 ,ll,a, r.ue nepBhiH 

3KCTpaKT CO)lep)I(11T <j}aKTOp nepeHOCa 11 HaHO<j}paKQI1IO 11MMYHOMO.Uyn11pyiOIU11X MOneKyn, 

o6na.uaiDIU11X MoneKyn51pHhiM11 MaccaMI1 3000 ,ll,a 11n11 MeHee; 11 

BTOpOH 3KCTpaKT 113 11CTOl!HI1Ka 11MMYHHhiX MO.Uyn51TOpOB, CO)lep)l(aiU11H 3KCTpaKT 

MOn0311Ba 11n11 51111..1; 1111MeiOIU11H BepXHI1H npe.uen MOneKyn51pHOH MaCChi 3000 ,lJ,a, r.ue BTOpOH 

3KCTpaKT He CO)lep)I(11T <j}aKTOp nepeHOCa, HO CO)lep)I(11T HaHo<j}paKQI1IO 

11MMYHOMO.Uyn11pyiOIU11X MoneKyn, o6na)laiOIU11X MOneKyn51pHhiMI1 MaCCaMI1 3000 ,ll,a 11n11 
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MeHee. 

2. KoMn0311Q1151 no n.1, r.D,e nepBhiH 3KCTpaKT CO.D,ep)lmT 3KCTpaKT KOpOBhero MOll0311Ba. 

3. KoMn0311QI151 no n.1, rne nepBhiH 3KCTpaKT conep)I(11T 3KCTpaKT KYPI1HhiX 51111..(. 

4. KoMn0311QI151 no mo6oMy 113 nn.1-3, rne sropoM: 3KCTpaKT npencrasn51eT co6oM: 3KCTpaKT 

5 KOpOBhero MOll0311Ba. 

5. KoMn0311QI151 no n.4, r.D,e BTOpOH 3KCTpaKT CO.D,ep)I(11T no Macce, no MeHhllleH Mepe, .D,Ba 

npOQeHTa 11MMYHOMO.D,yn11pyiOIUero KOMnOHeHTa. 

6. KoMn0311QI151 no n.5, rne nepBhiH 3KcrpaKT BKni04aer: 

3KCTpaKT KOpOBhero MOll0311Ba, KOTOphiM CO.D,ep)I(11T no Macce 68% 

10 11MMYHOMO.D,yn11pyiOIUero KOMnOHeHTa; 11 

3KCTpaKT Kyp11HhiX 51111..(, KOTOphiH CO.D,ep)I(11T no Macce 30% 11MMYHOMO.D.Yll11PYIOIUero 

KOMnOHeHTa. 

7. KoMn0311Q1151 .D,n51 yny4llleHI151 11MMYHHOH cpyHKQI111, conep)l(aiUa51: 

11MMYHOMO.D,yn11pyiOIUI1M KOMnOHeHT, B OCHOBHOM COCT051IU11M 113: 

15 nepsoro nopolllKOo6pa3Horo 3KCTpaKTa KOpOBhero Mono311Ba, 11Me10mero sepxHI1H 

npenen MoneKyn51pHoif MaCChi 10000 )l,a; 

BTOpOrO nOpOlllK006pa3HOf0 3KCTpaKTa KOpOBhero MOll0311Ba, CO.D,ep)l(aiUero 

HaHOcppaKQ1110 11MMYHOMO.D,yn11pyiOIU11X MOneKyn, 11MeiOIU11X BepXHI1H npe.D,en MOneKyn51pHhiX 

Mace 3000 )l,a; 11 

20 nopOlllKOo6pa3Horo 51114HOro )l(enTKa. 

8. KoMn0311Q1151 no n.7, r.D,e BTOpOH nopOlllK006pa3HhiM 3KCTpaKT KOpOBhero MOll0311Ba 

CO.D,ep)I(11T no Macce, no MeHhllleH Mepe, .D,Ba npOQeHTa 11MMYHOMO.D,yn11pyiOIUero KOMnOHeHTa. 

9. KoMn0311Q1151 no n.7, rne: 

nepBhiH nopOlllK006pa3HhiM 3KCTpaKT KOpOBhero M0ll0311Ba CO.D,ep)I(11T no Macce 68% 

25 11MMYHOMO.D,yn11pyiOIUero KOMnOHeHTa; 

BTOpOH nOp0lllK006pa3HhiM 3KCTpaKT KOpOBhero MOll0311Ba CO.D,ep)I(11T no Macce 2% 

11MMYHOMO.D,yn11pyiOIUero KOMnOHeHTa; 11 

nopOlllK006pa3HhiM 51114HhiM )l(enTOK CO.D,ep)I(11T no Macce 30% 11MMYHOMO.D,yn11pyiOIUero 

KOMnOHeHTa. 

30 10. KoMn0311QI151 .D,n51 yny4llleH1151 11MMYHHOH cpyHKQI111, conep)l(aiUa51: 

11MMYHOMO.D,yn11pyiOIU11M KOMnOHeHT, B OCHOBHOM COCT051IU11M 113 3KCTpaKTa no MeHhllleH 

Mepe O.D.Horo 113 MOn0311Ba 11 5111Q, 11Me10mero sepxHI1H npenen MOneKyn51pHoM: Macchi 3000 

)l,a 11n11 MeHee. 

11. Cnoco6 MO.D,yn11pOBaHI151 11MMYHHOM CI1CTeMhi cy6neKTa, BKlli04aiOIU11M BBe.D,eHI1e 

35 cy6oeKTY KOMn0311QI111 no n106oMy 113 nn.1-1 0. 

12. Cnoco6 no n.11, rne BBe.D,eHI1e yseni1411Baer aKTI1BHOCTh, no MeHhllleM: Mepe, O.D.HOH 

113 T-KneroK naM51TI1, T-xennepHhiX KneroK 11 KneroK ecrecrseHHhiX Kl1nnepos npoTI1B 

naroreHOB, 3noKat.IecrseHHhiX KneroK 11 a66epaHTHhiX 11n11 MYT11pOBaBlll11X KneTOK. 

13. Cnoco6 no n.12, rne BBe.D,eHI1e CHI1)1(aer He)l(enarenhHYIO KneT04HO-onocpenosaHHYIO 

40 11MMYHHYIO aKTI1BHOCTh. 

45 
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