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MSYHEHME rEMOJlMTMHECKOM AKTMBHOCTM BOflHOM AMCnEPCMM (pyJlJlEPEHA C ,̂ 
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OyjijiepeH C^^ KBK cunbHbiPi aHTHOKCHflaHT npeACTaBJiaeT CO6OM nepcneKinBHyio cy6cTaHumo fljia co3flaHMq jieKapcTBeH-
Hbix npenapaioB, B TOM nucne B KanecTBe npoTHBOBOcnaJinrejibHoro cpeflCTBa. CyiflecTBeHHbiii HeflociaTOK BOflHoro 
pacTBopa (flucnepcun HaHOMacTHM) cJjynnepeHa Cj,„ (BPO), runoioHUHHOCTb cpeAbi M pucK ero McnojibsOBaHUfl fljin 
napeHiepa/ibHoro BseAeHna BBMAV B03MO>KHoro reMonM3a apmpouuTOB B runoTOHUHecKOM cpeAe. \\enb nccjieAOBaHna -
cpasHMTb reMonnTMHecKyio aKTHBHocib AByx paspaSoTaHHbix HaMM Cg^npenaparoB: BPO, TAB cpeAoti flBJiaeTCfl AenoHn-
30BaHHan BOAa, M BOAHO-co/ieBoPi Ancnepcun cJDynnepeHa (CBPO), B KOiopoti cpeAa ({joccJjaTHbiM 6yct)ep. YciaHOBJieHO, 
HTO nuTMHecKaa aKTHBHOCTb BPO 6biJia 3aMeTH0 Bbiiue, neivi y CBPO, npuneivi OCHOBHOM BK/IBA B Hee AaBana BOAa. CaM 
cJjyjinepeH HMeei Heeojibiuoii BKJiaA, xo™ cieneHb reM0JiM3a KJieroK 3aBMGena n OT KOHueHTpaunn C^. MaKCHManbHafl 
KOHMeHTpauMfl C|,„ (100 uvxiun) npuBOAnna K 25% nuancy, HM>Ke 50 MKF CJMH Aasana 3-15% JIM3MC. TaKUM o6pa30M, 
npenapaT CBPO npn napenrepanbHOM BBeAenmi no 3TM napaivieTpaM 5oJiee ct3M3M0JiorimeH no cpaBHenmo c BPO. 
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STUDY OF A Q U E O U S F U L L E R E N E Cg„ DISPERSION HEMOLYTIC ACTIVITY 
NRG Institute of Immunology FMBA, 115478, Moscow 
Fullerene C60 as a powerful antioxidant substance is promising for drug development, including as anti-inflammatory agents. 
A major shortcoming of aqueous C fullerene solution (nanoparticles dispersion) of (AFS) is a hypotonic environment and 
hence a risk for its use at parenteral administration because of the possible hemolysis of red blood cells in such medium. 
The aim of this study was to compare the hemolytic activity of two C^^ preparations developed: AFS solved in deionized 
water, and SAFS solved is a phosphate buffer. It was found that the AFS lytic activity was markedly higher than that of 
SAFS, where water the main contribution it gave water. The C ;̂, itself has a small contribution in the activity, although the 
degree of cell hemolysis was depended on the Cgj, concentration. The maximum concentration of Cg„ (100 ug/ml) resulted 
in 25% lysis, if it was lower than 50 ug/ml the lysis was 3-15%. Thus, the SAFS is a more preferable compared to VRF 
bearing in mind a parenteral administration. 
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BBe;ieHHe 

HaHopa3MepHbie MaxepHajibi aicTHBHo BOBJicKaioTca B 5HO.IIO-
FHHeCKHe H MCflHUHHCKHe HCCnef lOBaHIM, CpejIH KOTOpblX HHCTO 
yrnepoaHbie C T p y i a y p b i saHHMaioT oco6oe MecTO BBH^y HX HH-
T e p e c H b i x xapaKTepHCTHK, cpean KOTopbix Bb icoKaa jiHno4)HJib-
HOCTb, MoniHaa 3JieKTpoHHO-aKii,enTopHaa aicTHBHOCTb H j i e r K a a 
nojiapHsyeMocTb MOJieicyji, HTO o n p e a e j i a e T HX MHorne 6HOJIO-
THHecKHe 3(|)(})eKTbi. Oyjuiepen C ^ , c(})epHHecKaa 60-aTOMHaa 

,II,jin KoppecnoH/ieHUHH: UlepuiaKoea Hadeoicda HuKonaeena, 
E-mail: nn.shershakova@nrcii.ru 

y r j i e p o A H a a MOJieKyjia , OTRpbixaa B 1985 r . , - MOuiHbm aHXHOKCH-
aaHT, cnoco6Hbffl in vivo H in vitro 3(j)(J)eKTHBH0 HHaKXHBHpoBaTb 
CBo5oflHbie paflHKajibi H aicTHBHbie (|>opMbi KHCJiopoaa [1]. 3TO 
CBoiicTBo flejiaex 4)yjiJiepeH nepcneicTHBHbiM TcpaneBXHHecKHM 
cpeflCXBOM fljM jieHCHHfl aj iJieppHH H a p y r H x BOcnaj iHxe j ibHbix 
3a5ojieBaHHii, cBasannbix c oKHCJiHxejibHbiM cxpeccoM. 3Kcne-
pHMeHXbi na >KHBOXHbix noKasbiBanH, HXO (JiyjiJiepeH cnocoSen 
CHH)Kaxb aJ iJ ieprHHecKHe peaKUHH, o c j i a 6 j M X b aHa(j)HJiaKXHHe-
CKHii m o K H flerpaHyjiauHK) xyHHbix KJiexoK, B e a y i u H x K Bbi6pocy 
34)(})eKTopoB B o c n a j i e H H a ; OH HMeex x o p o u i H e nepcneKXHSbi K a n 
n p e n a p a x n p o x H S a x o o H H e c K o r o a e p M a x n x a H KaK paH03a»CHB-
jiaiomee c p e a c x B o , a xaK^ce KaK K O H x p a c x H p y i o m H j i arenx ma. 

- I l l -
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MPT [2-4]. H 3 B e c T H a H e r o 3aMeTHaa aHTH3itg3KHHr-aKTHBH0CTb 
- BBeaeHHe B pauHOH n n x a H H a a<HB0THbix no3BOJiaj io c y m e -
CTBCHHO npOaJlCBaXb CpOK HX 5KH3HH [5]. B c C 3TH O^CHflaCMbie 
npHMCHCHHa (j)yjijiepeHa n p e a n o j i a r a i o T pa3HOo6pa3Hbie n y x H 
ero BBe^eHHa B opraHH3M: nepopaJibHbift, HR-beKUHOHHWH, na-
KoacHbiH, BHyrpHKO^cHbiii, asposojibHbiH. I I o B e f l e H H e H a H O H a c x H u 
B opraHH3Me eme njioxo H3yHeH0. Hx arperaxnoe cocxoanne, 
pa3Mep, (J)opMa, n o B e p x H o c x n a a aKXHBHocxb, 3apaf l M o r y x O K a -
3biBaxb cymecxBeHHoe BJiHHHHe na (j)H3HOJiorH4ecKHe (JiyHKUHH 
KJiexoK H Bbi3biBaxb xoKCHHecKHe 3(j)(})eKXbi [6]. npH BHyxpHBeH-
HOM BBefleHHH n e p B O H MHuieHbK) cxaHOBaxca K J I C T K H KpOBH, B 

XOM HHCJie H 3pHXpOL[HXbI. A H a i I H 3 FeMOJlHXHHeCKOH aKTHBHOCXH 
- HOKasaxeJibHbiH x e c x B o x H o m e H H H UHXOXOKCHHHOCXH npena­
paxa, ecjiH OH C B a s a n c BosflCHcxBHCM na KJiexoHHyio M e M S p a n y . 

BHOMeflHHHHCKoe npHMeHCHHe (])yjiiiepeHOB xpe6yex HX ne-
peBOfla B Bojinyio cpeay. C 3TOH nejibio OSHHRO npoBo^ax nepe-
Hoc (JiyjiJiepena H3 opranHHecKoro p a c x B o p a (5eH30Ji , x o j i y o j i , 
xexparHapo(J)ypaH) B BOflHyro (Jiasy c n p H M e n e H H e M yjibxpa3ByKa 
c oaHOBpcMeHHbiM yflajieHHeM opranHnecKoro p a c x B o p H x e n a 
B pesyj ibxaxe HarpeBa [7, 8]. B pe3yjibTaxe oGpasyexca KOJIJIO-
HflHbiH p a c x B o p OX >Kejixoro ao GopaoBo-KopHHHCBoro H B e x a B 
aaBHCHMocxH ox KOHueHxpauHH, coaep)KamHH rnapaxHpoBan-
Hbie arperaxbi H3 MoneKyji C^^, pa3Mep Koxopbix s a s H C H X ox oco-
G e n n o c x e H Mcxoaa H KOJieGnexca B HanoMexpoBOM flnanaaone 
(10-1000 HM). OflnaKo Hcnoi[b3yeMbie opraHHHecKHe p a c x B o p H -
xeJiH - xoKCHHHbie H G n o j i O F H H e c K H necoBMecxHMbie B e m e c x B a . 
H e c M o x p a na pna M a n H n y j i a u H H no HX yaajieHHio, n o n H o c x b i o 
HsSaBHXbca ox HHX xpyj iHO BBHay cnenH4)HHecKoro BsaHMoaefi-
cxBHa c MOJieKyjiaMH (JiyjiJiepena. Kpoine x o r o , yjibxpa3ByK0Bafl 
o6pa6oxKa o6biHHO npHBoanx K OKHCJienHio ijiyjijiepena. 

Panee M U o n n c a j i H n p o c x o H H S n o c o B M e c x K M b i H Mexoa 
noJ iyneHHa c x a G H J i b n o r o BO.iiHoro p a c x B o p a ( f l n c n e p c H n ) (j)yii-
Jiepena C^^ (BPcD), o c H o s a H K b i H Ha anajinse pacxBopa C^^ B 
N-MexHJinnppoj iHi loHe, pa35aBiieHHoro BOAOH [9]. B in vivo 3KC-
n e p H M e n x a x na MOACJIH axonHnecKoro aepMaxHxa naMH oxMene-
Ho, HXO BPO 3HaHHxejibno CHHJKaex ajiJieprHHecKoe Bocnajienne 
H B onpeflej ieHHOH c x e n c H H BoccxanaBjiHBaex 4)yHKHHio Koacno-
ro Gapbepa [10]. 

B HacxoamcH pa6oxe MM n p o B e j i n HCcr ie f lOBanHa yKa3aHHoro 
BPO B oxHomeHHH e r o reMOJinxHHecKOH aKXHBHOCXH, 
K o x o p a a a B J i a e x c a Ba>KHbiM xoKCHKOJiorHHecKHM n a p a M e x p o M . 
H3yHHJiH n p e n a p a x b i BPO, nonyHennbie KaK na OCHOBC AHC-
XHJlJlHpOBaHHOH BOAM, XaK H H a OCHOBe (JjociJiaxHO-coiie-

Boro 6y(J)epa (OCB). 

MarepHaji H MCToaw 
Mamepuojiu. Oyjuiepen C^̂ , (Sigma-Aldrich, 99,9%), 

N-MexHJinHppojiHflon (MIT) (Sigma-Aldrich, 99%), npHpoanbie 
L-aMHHOKHCJioxbi (Fluka), O C B x a S j i e x K H (naH3Ko) 0,05 M c pH 
7.4, njiypoHHK F-127 (Sigma-Aldrich), L - a j i a H H n (Ala) (Fluka). 
flna aHaiiH3a npHMcnajiH x p y 5 K H SpectraPor, 6-8 KJXZ. (Spectrum 
Laboratories, Inc.), ana (J)HJ]bxpauHH ancnepcHH - o.iiHopa30Bbie 
cxepnnbKbie a i iexaxHbie mnpraieBbie (JjHJibxpbi 0,45 MKM (Cor­
ning Inc.). 

BoduaH ducnepcuu ^yjiJiepena (BP0). O H j i b x p o B a n n b r n 
p a c T B o p 20 Mr KpHCxajiJinnecKoro C^^ B 25 MJI M i l cMemnBaJin 
c 50 MJI flHcxHjiJiHposaHHoii BOflbi, coaepacameii 40 M r L-Ala. 
n o j i y n e n H M H xeMHo-KpacHbiii npo3paHHMii p a c x B o p n e p c M e -
lUHBanH 1 H H saxcM no.aBeprajiH HCHepnbiBaiomeMy aHajiH3y 
npoxHB jieH0HH30BaHH0H BOflbi. Jl,vLSuimaT nponycKajiH Hepe3 
0,45 MKM (jiHJibxp H B pe3yjibxaTe noJiynajiH npospanHbiii C B e x n o -
KopHHHeBbiii pacxBop, Koxopbiii xpaHHJiH n p H x e M n e p a x y p e 10°C, 
3auiHmeHHbi5»i ox c s e x a . Jlim pacnexa KonneHxpaiiHH 4)yJiJiepe-
Ha B pacxBope Hcnojib30BajiH norjiomenHe (JiyjiJiepena Ĉ „ npn 
340 HM (e^"" 46452) [11]. YO-cneKxp HMCCX xapaKxepHwe ziJia 
BOflHbix flHcnepcHii 4)yJiJiepena RHKH: 218,263 H 341 H uinpoKoe 
cjia6oe njieno B o6jiacxH 450 HM. 

Boduo-cojieeaH ducnepcuu ipyjuiepena C^^ (CBP0) - sapH-
anx BPO, oxJiHHaioiiiHHCa ox nocjieaneii Jinmb XCM, HXO cpef lo i i 
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fljia HaHonacxHu aBJiaexca OCB. T e M H O - o p a n a c e B b m pacxBop, 
C B P O , coflepacHx 117 MKT CJVIJI. 

reMOJiumunecKaH UKmueHocmb. O u e H K y reMOJiHXHHecKOH 
aKXHBHOCXH opoBoj iHJiH HO cjie^yiomeii CXCMC. CBe>KeB3flTyio n p o -
6y K p o B H ox 3flopoBoro aonopa ( c renapHHOM) pa35aBJiajiH OCB, 
s p H x p o i i H T u oca>KflajiH HeHxpH(J)yrHpoBaHHeM (1500 O5/MHH), 
n o c j i e Hero oxMbiBaJin x p n p a 3 a xeM ace pacxBopoM. CooxBex-
c x B y i o i i i e e KOJIKHBCXBO c y c n e n s H H a p H x p o i i n x o B C M e m n B a n H c 
p a c x B o p a M H ( j jy j i j i epena , BPO HJIH C B P O n p n pasnoH e r o KOH-
uenxpauHH (100; 50; 25; 12,5; 6,25; 3,12 MKF/MJI). D o c j i e H H K y -
G a i i H H B xenenHe 30 MHH n p n 37°C C M e c b iieHxpH(})yFHpoBaJiH 
(5 MHH., 1500 O5/MHH) H H3MepajiH onxHHecKyio HJIOXHOCXB 
(On) c y n e p n a x a n x a n p n 492 HM. DpoHeHX j i H S H c a p a c c H H X b i -
Baj iH oxHOCHxejibHO onxHHecKOii nnoxHocxH fljia 100% jiH3Hca 
spnxpoiiHxoB, n o j i y n e H H O H n p n 30 MHH H H K y 5 a H H H 3 p H x p o H H -

XOB B aHCXHJIJlHpOBaHHOH BOflB. JIH3HC, Ha5jlIOflaeMbIH B OCB, 
CHHxajiH oxpHuaxejibHbiM KOHxponeM. ToFfla n p o u e n x jiH3Hca 
(K) paccHHXMBajiH (JDopMyjie: 

K = ( E - C ) : ( M - C) • 100, 
Ffle E - onxHHecKaa n n o x n o c x b xecxnpyeMoro oGpasua, 

C - o n x H H C C K a a n j i o x n o c x b o x p n u a x e j i b n o F O Konxpona (OCB), 
M - o n x H H e c K a a n n o x n o c x b n o c j i e j i H 3 H c a B flHCXHjiJiHpoBanHoii 
Bozie. 

0 6 p a 6 o x K y pe3yjibxaxoB n p H c p a B H e H H H r p y n n n p o B o a n -
jiH c Hcnojib30BanHeM npoxpaMMbi Statistica 8.0 (Stat Soft Inc., 
CIUA) , npHHCM cxaxHCXHHecKyio s n a n n M O C x b ycxanaBUHBanH c 
noMombK) / - K p H x e p n a C x b i o a e n x a . SnaHenna p < 0,05 npnHHMa-
JIHCb KaK CXaXHCXHHeCKH 3HaHHMbie. 

PesyjibTaxbi H o5cy>KaeHHe 

H a H O H a c x H H M - HOBMII K J i a c c 6H0MeflHHHHCKHx npo/iyK-
xoB. O H H , KaK n jiK)5bie apyrne noxeHUHaj ibHbie j i e K a p c x B C H K b i e 
coe/iHHeHHa, SOJISKHM n p o x o a n x b x e c x b i n a (jiHSHOJiornHecKyio 
coBMecxHMocxb. FeMOJiHXHHecKaa a K X H B n o c x b - o n e n b Ba>KHaa 
c o c x a B J i a r o m a a A O K J i n n H n e c K H x H c n b i x a n H i i . O f l n a K O n p H H a x b i x 
npoxoKOJiOB fljia H c n b i x a n n H ( j iy ju iepenoBbix n a n o H a c x H U n o K a 
n e cymecxByex [12]. Hn^iopMauHa, Kacaiouiaaca 3(J)4)eKX0B n p o -
a y K x o B ( j jy j i j i epena na 3pHxpoiiHXbi, n a ceroaHaiuHHii flCHb o n e n b 
CKyana. B 2004 r. nxanbancKHe HccjieaoBaxenn H3yHajiH 34)4)eK-
xbi paaa BoaopacxBopHMMX (})yjiJiepeH-nHppojiHflHnoBbix n p o -
H3BOflHbix n a 3pHxpouHXbi Hej ioBCKa H oSnapyoKHJiH, HXO KaxH-
OHHbie coeflHnenHa Bbi3MBaK)x 40-50% IIH3HC B KOHHeHxpauHH 
20-60 MKF/MJI B xeneHHe 30 MHH, B XO BpcMa KaK anHonnbie n p o -

PHC. 1. HsMeneHHe cxeneHH reMOHHsa 3pHTpouHTOB (M±m) B sasHCHMO-
CTH OT KOHUeHTpaUHH BOflHOH flHCnCpCHH. 

* - aocTosepHoe OTJiHHHe,/? < 0,05. 

- 2 1 3 -
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PHC. 2. HsMeneHHe cxeneHH reMo.nH3a spHxpouHTOB (M±m) B sasHCHMo-
CTH OT KOHUeHXpaUHH C B P O . 

* - aocTosepHoe oxjiHHHe, p < 0,05. 

CxeneHb reM0JiH3a apHxpouHTOE B sasHCHMOCTH OT KOHueHxpaijHH 4)yJiJie-
pena H cpeati. 

H3B0flHbie (Kap5oKCHJiaTbi ) He Bbi3MBaiOT reM0JiH3 flaace B KOH-
ueHTpauHH 80 MKF/MJI [13]. B apyFoft p a S o x e oxMeneHO, HXO BO-
flHbiH pacxBop HeMoaH4)HL[HpoBaHHOFo (JiyjiJiepcHa (~5 MKF/MJI) 
B FHnoxoHHHecKOH c p e ^ c Bbi3biBaji 3aMexHbiH FCMOJiHs yace 
Hepe3 20 c , mrm KBK B (i)H3HOJiorHHecKOH c p e a e (0,5-20 MKF 
CJun) OH o x c y x c T B O s a J i [14]. 

BPfl), Hcnojib30BaHHafl B aaHHOH p a S o x e , npeflcxaBJiaex 
co6oH 5eccoj ieByio B o a n y i o ancnepcHio H a H O H a c x H i i , c(J)op-
M H p o s a H H y K ) H3 MOJiCKyn C^ijB 4)opMe KOMHJieKca c M n (1:1), 
OKpyaceHHbix n p o H H O H O5OJIOHKOH H3 MOJieKyji BOflbi (C^JHfi 
= 1:5±10) [8]. C B P O HMeex cxojiHyio c B P O c x p y K x y p y , HO 
oxnHHaexca XCM, HXO cpeaoH ajia (jiyjiJiepenoBbix HaHonacxHu 
0Ka3biBaexca O C B , c o a e p a c a i u H H B HH3KOH K O H u e H x p a u H H n e -

XOKCHHHblH aM4)H4)HJlbHbIH nOJlHMCp HJ iypOHHK F-127. T a K O H 
p a c x B o p a B n a e x c a H s o x o H n n e c K H M n o o x H o m e n H i o K (J3H3HO-
jiOFHHecKOH c p e a e H npHFoaen fljia n a p e n x e p a j i b n o F o BCflC-
HHa. 

ITpeflBapHxeJibHO MM ycxanoEHJiH, HXO Bnecenne BPO B 
cbiBopoxoHHyio cpeay n e BM3biBaex n n axpeFauHH HaHonacxHu 
(Jiyjijiepena, HH ocaayieHHa cbiBopoxonnbix 6ejiK0B. 

3KcnepHMeHXbi c BPO n o K a s a j i H , HXO c x e n e n b FeM0JiH3a 
apHxpoHHxoB n o a ee B03fleHCXBHeM n e o x j i n n a e x c a ox xaKOBOH 
aJ ia flHCXHJiJiHpoBaHHOH Boflbi ( n o j i o w H x e j i b H b i H KOHxpoj ib) . npn 
p a s B e a e n n n BPO B a s a p a s a O C B c x e n e n b FeM0JiH3a C H n a c a e x c a 

CxeneHb reiviojiHsa apHxpouHTOB B saBHCHMOCXH o r KOHueHxpauuH 
4)yJiJiepeHa C^^ H cpeiibi 

KoHuenxpauHa (J)yji-
jiepena C^, MKT/MJI 

% reMOJiHsa apHxpouHTOB 
npn' KOHTaicre c BPO 

% reM0jiH3a 
3pHTpOLlHTOB HpH 
KOHxaKxe c BCflO 

100 111,35 25,8 

50 25,30 14,6 

25 10,85 7,6 

12,5 13,46 4,4 

6,25 14,16 2,3 

3,12 27,21 0,5 

dnp 100 100 

PBS 0 0 

H o c T a e x c a n p H M e p n o n a xaKOM ace y p o B n e n n p n n o c j i e a y i o m n x 
pasBeaennax (pHC. 1). 

3 x 0 03HaHaex, HXO c x e n e n b r e M o a H 3 a 3aBHCHX ox K O H u e H x p a -
HHH c o a n , a n e ox K O H u e n x p a u H H 4)yaaepeHa. 

Boano-coacBaa a n c n e p c n a C B P O paapaGoxana n a M H H M e n n o 
c H e a b K ) c o B M e c T H M o c x H c 4)H3HoaorHHecKOH c p e a o H . Hcnoab-
s o B a n n e O C B K a K c p e a M a J i a ( J i y a a e p e n a n o 3 B o a a e x o H e n n x b e r o 
HCTHHHyK) F e M o a n x H H e c K y i o aKXHBHOcxb, H H E e a n p y a 4)aKxop 
a n c x H a a H p o B a n n o H B o a M . O u e H K a aKXHBHOcxH C B P O n p n HC-
n o a b 3 0 B a H H H p a 3 a H H n M X K O H n e n x p a u H H ( j i y a a e p e n a (aBOHHHoe 
p a 3 B e a e H H e ox 100 ao 3,12 M K r / M a ) n o 3 B o a H a o y c x a n o B H X b , HXO 
n o B b i u i e H H e K o n n e H x p a u H H ( j ) y a a e p e n a c o x a a c o B a n o n o B b i m a e x 
y p o B B K b a H 3 H c a 3 p H x p o H H x o B , a o c x H x a a MaKCHMyMa -26% n p n 
MaKCHMaabHOH K o n i i e H x p a u H H 4)yaaepena 100 MKx/Ma ( p n c . 2). 

B x a 6 a H H e n p e a c x a B a e H M a a H H b i e n o c x e n e H H F e M o a n s a B 

3aBHCHMocxH OX KOHHeHxpauHH ( J i y a a c p c H a C .̂̂  H cpeabi. 
T a K H M o 5 p a 3 0 M , y c x a n o B a e n o , HXO OCHOBHOH B K a a a B FCMO-

a H X H H e c K y i o a K X H B H o c x b n p e n a p a x a BPO aaex c a M a B o a a . B xo 
ace BpeMH n a n p H M e p e n p e n a p a x a C B P O MM y c x a n o B H a n B K a a a 
caMOFo ( j i y a a e p e n a C^ ĵ, a H M e n n o eFO n a n o H a c x n i i B a n s n c 3 p H -
x p o H H x o B . F l p H MaKCHMaabHOH K o n n e n x p a u H H (100 M K F / M a ) o n 
c o c x a s a a e x n p H M e p n o n e x B e p x b ox c x e n e n n F C M O a n s a K a e x o K 
B B o a e . r e M o a H 3 n p n K O H u e n x p a u H H Ĉ ^̂  ox 50 MKF/MA H Menee 
n e s n a H H x e a b H b i H . / ] ,aHnbiH p e s y a b x a x F O B o p n x o XOM, HXO n p e ­
n a p a x C B P O Soaee ( J i H s n o a o r n H e n n o c p a B n e n n i o c BPO B OX-
H o m e n H H n a p c H x e p a a b n o F O B B e a e H H a . O a n a K O , y n n x b i B a a BMCO-
K y i o 6y4)epHyK3 eMKOcxb K p o B H , B H y x p H B e n n o e B B e a e n n e aaace 
n p e n a p a x a BPO ( n e 5 o a b u i H X o5teMOB) He a o a a c n o OKasbiBaxb 
c y w e c x B e H H o r o B a n a H H a n a 3pHxpoHHXbi . H 3xo n o a x B e p a c a e n o 
HaMH B S K c n e p H M e n x a x n o a H a a H 3 y o c x p o H XOKCHHHOCXH BPO. 

3 a K j i i o H e H H e 

M M H3yHHaH F e M o a n x H H e c K y i o aKXHBHOcxb n a n o n a c x H u 4)ya-
a e p e n a C^^ B G e c c o a e B O H n c o a e B O H cpeaax B saBHCHMOcxH ox HX 
KOHHenxpai iHH. y b x a n o B a e n o , HXO B aH3HpyioHiyK) aKXHBHOcxb 
n p e n a p a x a BPO OCHOBHOH B K a a a BHOCHX c a M a B o a a . C o a e B O H p a c -
xBop ( j iy j iaepena n e B b B b m a e x 3aMexH0F0 FeMoaH3a B a H a n a 3 0 H e 
ao 100 MKF/Ma. On Moacex 5bixb H c n o a b 3 0 B a H a a a Hsynenna 3^-
c[)eKXOB (J iyaaepena KaK B CHCxeMax in vitro, xaK H in vivo. B 3 a H M 0 -
ae f l cxBHe HanoHacxHH c K a e x K a M H , o n e B n a H O , B n e p B y i o onepeab 
o n p e a e a a e x c a c x p y K x y p o f i HX n o B e p x n o c x n . K a K y c x a n o B a e n o 
naMH p a n e e , naHonacxHi ib i B BPO HMeiox pasMep 80-100 HM, OHH 
coaepacax Fnapocj iHabHMH K O M n o n e n x M i l n , n o BCCH BHaHMOcxn , 
OKpyaceHbi n p o n n o H CBa3aHH0H «iiiy6oH» H3 M o a c K y a Boabi , KO-
x o p a a n e y a a r i a e x c a aaace n p n KHXCHCHBHOM BbicyuiHBaHHH BPO 
[9]. MoacHO n p e a n o a o a c H X b , HXO n a a H H n e xaKoi i oGoaoHKH a o a a c ­
n o B H 3 B e c x n o H c x e n e n n s a x p y a n a x b n e n o c p e a c x B e n n o e H 5bi-
c x p o e B03aeHCXBHe (Jiyaaepena n a MCMOpany K a e x K H , XCM caMbiM 
ocaaGaaxb exo uHxoxoKCHHecKHH 3(j)4)eKx, oxMenenHbiH p a n e e aaa 
C^B (})opMe B o a n o r o p a c x B o p a [14]. 

Padoma ebinojineHa npu (pUHaHcoeoii noddepjKKe MUHU-
cmepcmea odpasoeanuH u HoyKU P0, e poMKax 01jn «MccJie-
doeoHUH u paspadomm no npuopumemnbiM HanpaeneHUHM 
paseumuR HaynHO-mexHO.ioeuuecKOzo Ko.\m.ieKca Poccuu na 
2014-2020 zodbi» (cozjiameHue Ng 14.604.21.0059 om 27 UWHM 
2014, yHUKOJibHbiu udeumutpuKamop npuKJiadHux HoyuHbix uc-
cnedoeaHuu (npocKma) RFMEFI60414X0059). 

Aemopbi sanennKim o6 omcymcmeuu KontpnuKma mmepecoe. 
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3KCnPECCl151 MAPKEROB AKTMBAUMM HA JIMMOOUMTAX nEPHOEPMHECKOM 
KPOBM flETEM, nPMBMTblX M PEBAKUMHMPOBAHHblX «nPMOPMKCOM» 

^Jla6opaTopM5i MMTOKMHOB O B Y H «MocKOBCKMki HayHHO-nccneflOBaTenbCKUM MHCTuryr annfleMHonornn n MMKPO6MO-

noruM HM.r.H. ra6pMHeBCKoro PocnoTpeSHaAsopa, 1 2 5 2 1 2 , MocKBa; ^MeHTpanuaoBaHHaH icnMHMKO-flnarHOCTHHecKan 

jia6opaTopMfl, OfBY «HayHHbm qeHrp afloposbfl AeTeM» MHHSApasa POCCMM, MocKea 

y 2 5 AsreM B Boapacre or 1 roAa AO 2 ner, npMBMTbix BaKL(MH0M npoTMB BMpycoB KopM, KpacHyxM M anMAeMMHecKoro 
napoTMTB «npMopMKC» (rpynna 1), M 2 4 AeioM B Boapacre OT 6 AO 7 ner, peBaKqHHupoBaHHbix TOM >Ke BBKMMHOM (rpyn­
na 2), MGTOAOM npOTOHHOM L(MT0C}3niOOpOMeTpMM OUGHMBariM 3KCnpeCCMI0 aKTMBaMMOHHblX MapKspoB Ha nuMctiOMMTax 
nepM4)epMMecK0M KpoBM AO BBGAeHMfl BaKMMHbi M Hopes 1 M 6 HeA nocjie. Mepes 7 AHOM nocne BaKqMHaMMM B rpynne 
1 OTMenann SHasMMoe yBenMHenwe KonMnecTBa aKTMBMpoBaHHux xennepoB (CD3*CD4*CD25*CD127' ' ' ) M nMMC})0L(M-
TOB c ctJeHOTkinoM no3AHeii aKTMBauMM CD3*HLA -DR* . flpM 3TOM aKcnpeccMn CD38 n C D 1 2 2 SHasMMo noBbioianacb Ha 
cy6nonynflMMM C D 3 * C D 4 * M CHM>Kanacb na qMTOTOKCMHecKMX nMMc|30MMTax CD3*CD8*. Mepes 6 HOA noKaaarenM BO3-
BpamanMCb K McxoAHOMy ypoBHK). B rpynne 2 xaioKe Mepea HeAenio nocne HPMBMBKM OTMenanM SHanrnvioe noBbioieHMe 
CD3*CD4*CD25*CD127 ' ' ' M cHM>KeHMe OKcnpeccMM C D 1 2 2 na C D 3 * C D 4 * , BoaBpainaiomMecfl K McxoAHOMy ypoBHio nepes 
6 HeA. AKTMBaî Ma (cneroK BproKAOHHoro MMMyHMrera (NK-KneroK) o6Hapy>KMBanacb nepea 1 HGA nocne BaKUMHaqnM 
HeaasMCMMO or TMna MMMynnoro oraera (nepBMHHbifi MnM BiopMMHbiM). nonynenHbie Aannue Moryr 5biTb noneanbi Ana 
MOHMTopMHra MMMyHHoro OTBeia na BaKUMHy y MMMyHOKOMnpoMerMpoBaHHbix naqMeHioB. 
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