OPUTUMHAJBHBIE CTATbHU Tom X1V, Ne2, 2022
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PE3IOME. B onyxo/sx Heiipo3KT0AepMAaIbHOI0 MPOUCXOKIeHUS HAGII0IaeTCsl BHICOKUN YPOBEHb IKCIPECCUH THC-
uanoranrianosuaa GD 2, B To BpeMsl kKak B HOPMAJIbHBIX TKaHAX YPOBeHb €ro 3KCIPecCHH CylleCTBeHHO HHKe, YTO AeJaeT
GD 2 nepcrnieKTHBHONH MHIIEHBIO UIsl THATHOCTHKH 3J10Ka4YeCTBEHHbIX HOBOOOPA30BaHMIA.

HEJb UHCCIEJOBAHMUSI: cuHTE3HPOBATH U 0XapaKTePH30BATh (PH3NKO-XUMHUYECKHUe CBOHCTBA J1a60pPaTOPHOTrO 00-
pa3ua anti-GD 2-mAbs@SPIONSs, npuroToBjieHHOr0 Ha OCHOBE CYyNEePNapaMATHUTHBIX HAHOYACTHUL, U MPEeIHA3HAYEHHOTO
AJIS JUATHOCTHKH 3JI0KA4eCTBEHHBIX HOBO0OPAa30BAHUI OIIYX0J1€ii F0JIOBHOTO MO3ra.

MATEPHUAJIBI U METO/BI. ITokpbiThble KapOOKCHMETHJI-IEKCTPAHOM CyNepNapaMarHUTHbIe HAHOYACTHIbI OK-
cuja xKeje3a (superparamagnetic iron oxide nanoparticles (SPIONs), 661711 CHHTE3HPOBAHBI C HCMOJIb30BAHHEM MeTOJa
KO-NPeNHIINTAIUN B BOAHOI cpeae. 3aTeM OHM ObLIM KOHBIOTHMPOBAHBbI ¢ aHTUTeIaMu npoTuB GD2, MeyensiMu ¢uryo-
pecueHTHBIM KpacuTteaeM (iayopecueun-5-manenmun). Janee konbiorar anti-GD 2-mAbs@SPIONs 0bl1 ouuIleH ¢ mo-
MOUIBIO AHAJIN3A.

Konuenrpanuio eses3a, NOKpbITUS (KapOOKCHMeTHI-IeKCTPaH) U 0e/ika (aHTHTena npotuB GD2) B noiy4yeHHol Ha-
HOCYCIIEH3HH M3MePSUIM ¢ MOMOIIbI0 THOLMAHATHOIO METO/a, ¢ MOMOLIbI0O KOJIMYeCTBEHHON OLECHKH PeaKIMH NojiuMepa
¢ AHTPOHOBLIM peaKTHBOM U N0 Metony bpeadopaa, coorBercrBeHHo. C IpUMeHeHHEM JMHAMHYECKOI0 CBETOPACCESIHUSI
ObLIM I0JIy4eHbI IaHHbIE 0 HOBEPXHOCTHOM 3apsi/ie KOHBIOraTay, yCTAHOBJICH HX FHIPOAMHAMHYECKHIi pa3Mep U XapakrTep
AUcnepcHOCTH. AHau3 MP-KOHTpacTHPYIOIIUX CBOWCTB NPOBOAMIN ¢ McHoab3oBaHueM Merona MPT ¢anromHoro 00-
pa3ua Ha AMP-cnexkTpomerpe.

B3aumopeiicteue konblorara anti-GD 2-mAbs@SPIONs ¢ kierkamu jmHuu U251 (rmmmo6iaacToma 4ejioBeKa) peru-
CTPUPOBAJIH € IOMOLIbI0O KOH(OKAILHOI MHKPOCKOIHH.

PE3YJIBTATBI. CuHTe3UpOBaH M 0XapaKTEPU30BAH C HCIOJb30BaHMEeM (U3MKO-XHMHYECKMX MeTOH0B Jabdoparop-
HbIIi 00pa3en cynepnapaMarHuTHbIX HaHoYacTHL anti-GD 2-mAbs@SPIONs, pacno3narommii aucnajgoranrmosuy GD 2
HA OBEPXHOCTH MeMOPaHbl PAKOBBIX KJIETOK. Bb1i10 NoKka3aHo cnenuduyHoe HAKOIIEHHE IPenapara B KJeTKaxX [11o0Jia-
CTOMBI 10 CPABHEHHUIO ¢ HAHOYACTHIIAMH, HEKOHBIOTHPOBAHHBIMHU ¢ AaHTHTeJaMu npotus GD 2.

3AKJIIOYEHHUE. Cneuudgu4HocTh HAKOIUIEHUSI MATHMTHOIO KOHBIOTaTa B OINMYXOJIEBBIX KJIETKAX JaéT HaAEKILy
Ha BO3MOKHOCTH McnoJib3oBanus anti-GD 2-mAbs@SPIONs B quarnocTuke 3j10kayecTBeHHbIX HOBooOpa3oBanuii LIHC,
O0IHAKO He00X0UMBI JaJIbHeIINe HCCIelOBAHNS.
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SUMMARY. In tumors of neuroectodermal origin, a high level of expression of disialoganglioside GD 2 is observed,
while in normal tissues its expression level is significantly lower, which makes GD 2 a promising target for the diagnostics
of malignant neoplasms.

PURPOSE OF THE STUDY: was to synthesize and characterize the physicochemical properties of a laboratory sample
of antiGD 2-mAbs@SPIONSs, prepared on the basis of superparamagnetic nanoparticles, and intended for the diagnostics of
malignant neoplasms of brain tumors.

MATERIALS AND METHODS: Superparamagnetic iron oxide nanoparticles (SPIONs) coated with carboxymethyl-
dextran were synthesized using the method of co-precipitation in an aqueous medium. They were then conjugated with
antibodies against GD2 labeled with a fluorescent dye (fluorescein-5-maleimide). Next, the anti-GD 2-mAbs@SPIONs
conjugate was purified by dialysis.

The concentration of iron, coating (carboxymethyl-dextran) and protein (antibodies against GD2) in the resulting
nanosuspension was measured using the thiocyanate method, by quantifying the reaction of the polymer with an antron
reagent and by the Bradford method, respectively. Using dynamic light scattering, data on the surface charge of conjugates
were obtained, their hydrodynamic size and the nature of dispersion were established. The analysis of MR-contrasting

properties was carried out using the MRI method of a phantom sample on an NMR spectrometer.
The interaction of the anti-GD2-mAbs@SPIONs conjugate with cells of the U251 line (human glioblastoma) was

recorded using confocal microscopy.

RESULTS. A laboratory sample of superparamagnetic nanoparticles anti-GD2-mAbs@SPIONs recognizing
disialoganglioside GD 2 on the membrane surface of cancer cells was synthesized and characterized using physicochemical
methods. A specific accumulation of the drug in glioblastoma cells has been shown in comparison with unconjugated

nanoparticles.

CONCLUSION. The specificity of the accumulation of magnetic conjugate in tumor cells gives hope for the possibility
of using anti-GD 2-mAbs@SPIONs in the diagnostics of malignant neoplasms of the central nervous system, however,

further research is needed.
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BBenenue. I'mrobmactoma sBiuseTcss Hanboiee pac-
MIPOCTPAHEHHOM 3JI0KaUECTBEHHOM IEPBUYHOM OITyXO-
JBI0 TOJIOBHOTO MO3Ta y B3pOCHbIX, HAa KOTOPYIO INpH-
xogutest 57 % Bcex oM u 48 % Bcex NMEPBHUYHBIX
37I0Ka4E€CTBEHHBIX OIyXOJEeH NEHTPaIbHONH HEPBHOM
cuctemsl [1]. HecMoTpst Ha KOMILJIEKCHOE JIEYEHHUE MYJlb-
THGOPMHON TIIMOOIACTOMBI, BKIIOYAIOIIEee B ce0s XH-
pyprudeckoe ynajieHHe HOBOOOPa30BaHMS C TIOCIEy-
IOIIMMH KypCaMH JIy4eBOH M XMMHOTEPAINH, MeIuaHa
o0mIell BEDKMBAEMOCTH HE TMPEBBIMIAeT 15 Mecsies [2].
OnHO U3 NEepPCNEeKTUBHBIX HANPaBICHUN B IUArHOCTUKE
INOOIaCTOMBI MOXKET OBITH OCHOBaHO Ha HCIIONB30Ba-
HUM CyNeplnapaMarHUTHBIX HAHOYACTHUI] OKCHJA XKeJe3a
(SPIONSs), xoTopble B HacTosIee BpeMs LIMPOKO HpH-
MEHSIIOTCSl B OMOMEIMIIMHE JUII MarHWTHOW ceraparyy,
B KauecTBe OMOCEHCOPOB, KOHTPACTEPOB JUIsl MarHUTHO-
pe3onancHoii tomorpaduun (MPT), mis ynpasnsemoit
JIOKaJIbHOW TUIIEPTEPMUU OITyXOJIEeH, LIEIEBOM T0CTaBKU
npenaparoB U T.7. [3,4]. B kauectBe MP-koHTpacTHBIX
BEILIECTB HCIIONB3YIOT, Harpumep, GpepyMokcuisl u ge-
pykapootpan. ®epymokcunsl (Feridex, Endorem o6o-

3Hagarotcss AMI-25) mpencrapisror coboii cymeprapa-
MarHWTHbIE HAHOYACTHIBl OKCHIA JKeJle3a C MOKPBITHEM
U3 HU3KOMOJEKYISIPHOTO JEKCTPaHa ¢ pa3MepPOM YacTHUIL
or 120 no 180 HM m K03(p(HUIMEHTOM PETAKCHBHOCTH
r298,3 MM “!¢'!. DdepykapGorpan (Resovist o603HagaeTcs
SHU 555A) mpencrasiser coboil cyneprapaMarHUTHEIC
HAHOYACTHUIIBI OKCHAA JKelle3a ¢ TOKPHITHEM M3 KapOOK-
CUMETHJI-IEKCTpaHa ¢ pazmepoM vactul ot 40 1o 60 HM
1 KO3(Q(UIMEHTOM PENaKCHBHOCTH T2 COCTaBIISIOIINM
151,0 MM “'¢! [5,6,7]. Konnenrparuu xene3a B Feridex
coctapiseT 11,2 mr/mi, Resovist — 28,0 mr/mi [7].
Tanrnuosumel, Takue kak GM3, GM2, GM1 u GD 1,
SKCIPECCUPYIOTCA BO MHOTMX HOPMAJbHBIX TKaHSAX 4Ye-
noseka. OquH U3 npuMepoB — ranrmosuy GM3, B u3o-
OMJIMM TPUCYTCTBYIOILMH IOYTH BO BCEX 3JO0POBBIX
TKaHgx. Antured GD2 mpexacrasnser co0oi anucuano-
TaHIIINO3K]], CBEPXIKCIIPECCUPYEMBII B OMyXOJAX HEH-
POSKTOAEPMATIBHOTO MPOUCXOXKJICHHS, B TO BpeMs Kak
B HOPMAJIBHBIX TKAHIX IKCIIPECCHUS CHIIBHO OTPaHUYCHA,
B OCHOBHOM, IICHTPAJILHON HEPBHOM cUCTEeMOH, iepude-
PUYECKUMH YyBCTBUTEIBFHBIMH HEPBHBIMH BOJIOKHAMH,
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KO)KHBIMH MEJIaHOLUTaMH, JTUM(QOLUUTAMU M ME3CHXH-
MaJbHBIMU CTBOJIOBBIMH KJIeTKamH [8,9].

Xota aucuanoranmmo3un GD 2, mo-sunumomy, y4a-
CTBYET B Ilepe/iade CHUTHAJIOB KIETKaMH, ero (DyHKIHA
B HOPMaJIbHOH KIIETOYHON (PH3HOIOTHH 10 KOHIIA HE BHI-
scHeHa. OIHAKO TIPH 3JI0KAYeCTBEHHBIX HOBOOOpPa30-
BaHMIX aucuanoranrmosun GD2 cmocobOcTByer ycu-
JIeHUIO TpoiHu(epanuy OIyXOJIEBBIX KJIETOK, IOJBIIK-
HOCTH, MHUTPAIMH, are3UH W MHBA3UH, B 3aBHCUMOCTH
OT THIIa OIYXOJIM, ¥ IPU/IACT el YCTOWYNBOCTH K arlor-
t03y. Jucnanoranmuosua GD 2 BaxkeH A7 BBDKUBAHUS
PaKoBBIX KJIETOK M 00JIaaeT MMMYHOCYIIPECCHBHBIMHU
CBOMCTBaMH, MOJABIISIs AKTUBAIMIO T-KIIETOK U CO3peBa-
HUE JCHJIPUTHBIX KIIETOK [8,9].

B 2015 rony YmpasneHue mo CaHUTapHOMY HaJ30-
Py 3a KauecTBOM MHIIEBHIX MPOMYKTOB W MEAWKAMEH-
toB CHIA (FDA) onoGpuio ucnonb3oBaHue mpenapara
JMHYTYKCUMa0 — MOHOKJIOHAJIbHBIE aHTHUTENa HPOTHB
GD2 (mAb) st nedeHus: HEHPOOIACTOMBI BBICOKOTO
pHCKa, MOCJe YCHEUIHOIO 3aBeplICHUs KINHHUYECKOro
ucnbitanus (COG ANBL0931) 6e3omacHOCTH U TOKCHY-
HOCTH MMMYHOTEpAlMi y MNalueHTOB ¢ HeiipoOiacto-
MoO# BBICOKOTO prcka B 2014 romgy. 10 03HaAMEHOBAJIO
MOSIBJICHHUE TIEPBOTO HEOEIKOBOIO IIMKOCHUHIOIUIINIA
B KaueCTBE MHIICHHU JJIsl IMMYHOTEPAIIUH, TEM CaMbIM
pacupuB BO3MOKHOCTH JUI MCIIOJIb30BaHHS MTOTEHIIU-
aJBbHBIX (hapMalleBTHUECKUX MUIIICHEH [8].

Heab. CuHTE3upoBaTh M OXapaKTEpU30BaTb C HUC-
MOJIB30BaHUEM (DM3UKO-XUMHYECKHX METONOB Jabopa-
TOpHBIH 00pazer] cyneprnapaMarHUTHBIX HaHOYACTHUI]
anti-GD 2-mAbs@SPIONs, pacro3Hamux IrcHaIo-
raarros3ng GD 2 Ha MOBEPXHOCTH MEMOpPaHBI PAaKOBBIX
KJIETOK ISl TMarHOCTHUKHU 3JI0Ka4eCTBEHHBIX HOBOOOpa-
30BaHUH OITyXOJIEH TOJIOBHOTO MO3Ta.

Marepuajbl u Metoabl: CyneprnapaMarHUTHBIE Ha-
HowacTHIEI okcuaa skene3a (SPIONs), mokpeIThIe Kap-
OGOKCHMETHII-ICKCTPAHOM, OBUTH MOJYy4YeHHI B BOIHOM
Cpezie 10 METOAY KO-IIPELUNHUTAINN U3 IIPEKypcopa conei
JKeJie3a Moyl nHepTHo# arMocdepoii. Ha kapOokcuibHbIe
TpynIbl MOKpeITHA ¢ momomiblo CMC-kapOonunmuia
OBUTH TPUCOETVMHEHB AMUHOTPYIIBI TYMaHH3HPOBaH-
Horo antu-GD2 anTHTENa, MEeueHOro (ryopecleHTHBIM
KpacuteneM (¢myopecuent-S-maneumun) [10].

OunCTKy KOHBIOTaTa OT HEMpOpearnpoBaBIIero Kpa-
CHUTEJIs IPOBOJMIIN C TPUMEHEHHEM MEeTo/ia THaln3a.

Konmentpamnuio jxeine3a B TMOJMYYEeHHOH HAHOCY-
CIEH3MM H3MEPSIIM C IOMOIIbI0 THOLMAHATHOTO METO-
Jla Ha CIEKTPO(OTOMETpPE MPH IJIMHE BOJIHBI 575 HM;
KOHIIGHTpAIIHIO Oellka — I10 KOJIOPUMETPUUYECKOMY Me-
Tony bpendopna, xapbokcuMeTHI-IeKCTpaHa — ¢ Hc-
MOJIb30BAHMEM KOJIMYECTBCHHONW pEAaKLUH IOJIUMEpa
C AHTPOHOBBIM peakTHBOM. C TNPUMEHEHHEM METOZA
JTUHAMHUYECKOTO cBeTopaccesHus Zetasizer Pro (Malvern
Instruments, BennkoOpuTanus) ObUTH TONyYeHBI JaH-
HBIE O TIOBEPXHOCTHOM 3apsii¢ HAHOYACTHUI], yCTAaHOBJICH
UX THUAPOIMHAMHUYECKHHA pa3Mep M XapakTep IucIepc-
HOCTH. AHanmn3 MP-KOHTpacTHUPYIOIIUX CBOHCTB IPO-
BOJMJIM C MCIOJNB30BaHNEM (paHTOMHOTO 00pasia MeTo-
moM MPT. ®anToMHEBIE 00pa3Ibl MPEICTABISIOT COOOH

CYCIIEH3UIO HAaHOYacTUI] B (DPUKCHpPYIOLIEM Marepuaie
(2 %-prii renb arap-arap). T1- u T2-B3BemIeHHbIe H300pa-
JKeHUs! (PaHTOMHOTO 00pa3iia ObUTH MOIYYEHBI B PEXKUME
ckanupoBanust RARE-T1+T2 npu paboueii uactore 400
MI'n1 val H na SIMP-cniektpomerpe Bruker Avance 400
(Bruker, I'epmannst).

OreHKy B3aUMOJICHCTBHSA npernapara  anti-
GD2-mAbs@SPIONs ¢ kiero4Hol JMHHEH InoOIa-
cTtombl uenoBeka U251 perucTpupoBaid ¢ MOMOIIBIO
koH(poKanpHOI MuKpockonuu. CyCleH3UI0 KIIETOK JINHUH
U251 wucnonp3oBanu st popMupoBaHusi cheponion
o Metony Bucsiueit karum [11]. Makybamuro ¢ npemapa-
tom anti-GD 2-mAbs@SPIONs (koHIEHTpaLHs 110 JKeJte-
3y 150 MKT/MIT) IPOBOAMIN B TEYCHHE CYTOK, MOCTE YETO
cdeponns! pukcuposanu 4 %-bIM pacTBOpPoM (GopMab-
JETHIA, Sipa OKpAIIMBAaIH (MIyOpEeCIEHTHBIM KpacuTe-
nem JIHK 4°,6-nnamununo-2-penunmuanonom (DAPI).

PesyabraTbl. B momyderHOM mabopaTopHOM 00-
pas3lie MarHUTHOTO KOHBIOTaTa KOHLEHTpALus >Kele3a
cocraBmia 5,32+0,83 mr/mi, KoHIEHTpamus Oenka —
36,47+0,62 MKT/MJ, KOHIIGHTpamus KapOOKCHMETHII-
nmexcrpana — 40,50+£0,56 mir/mi. Hamnaue Oemka
B IIp00€ CBHUIETEIILCTBOBAJIO 00 yCIEIIHOM KOHBIOTalluH
aHTUTE] C HAHOYACTUIIAMH, NP 3TOM EMKOCTH COCTa-
Buna 6,86 MKr antutena Ha 1 mr xenesa. ['unpoauna-
MHUYECKHH pa3Mep He KOHBIOTUPOBAHHBIX C aHTUTEIAMH
(xonTponbHbIX yacTui) SPIONs cocrasun 135,50+3,70
HM. @DyHKIMOHANM3aIUs TOBEPXHOCTH HAHOYACTHIL
MpUBOAMIIA K YBEIUYEHHIO pasMmepa a0 163,30+5,31
HM, JA3€Ta-NOTeHLHAN TaKoKke H3MEHSUICS MpU TPHCO-
eauHeHuu antuten ¢ — 34,28+5,53 mB B KoHTpoie,
1o — 28,95+0,41 MB B MaruuTHOM KOHBIOTaTe. MHIEKC
noauaucepcHocTr Obut paBeH 0,15+0,03 y HEkOHB-
forupoBaHHbIX HaHoyactull U 0,15+0,02 y xoHblOTaTa.
[TomyueHHbIN pa3mMep U TUCIEPCHOCTh COOTBETCTBOBA-
11 TpeOOBaHMAM, NMPEABSIBIAEMbIM K HaHOHOCHUTEISM,
a 3apsa MOBEPXHOCTH OOECIeuMBall arperamoHHYO
cTtabmibHOCTh Tpenapara. Hammume wmarHuTodopesa
MOATBEPANIIO MAarHUTHBIE CBOWCTBA IIOMYYEHHOTO 00-
pasma anti-GD 2-mAbs@SPIONs. [lpu mnpoBeneHnn
SMP-cniekTpoMeTpun TPHUCYTCTBHE KOHBIOTaTra anti-
GD 2-mAbs@SPIONs cHmkano Bpems T2 perakcaruu
MIPOTOHOB OKpY>Karolero marepuaia 1o 12,24+0,18 mc,
IO CPaBHEHHIO €O 3HaYeHHeM 52,63 +0,18 ms ¢puxcupy-
fomiero Marepuana 6e3 cycrniensun Hanodactun. Koaddu-
IIMEHT peJIaKCUBHOCTH 12 KoHbIorara anti-GD 2-mAbs@
SPIONSs cocrasui 163,4+8,2 MM ~'c’!, a orHomenue T1/
T2-153,98, uTOo CBHAETENBCTBOBAIO O CylepIapamar-
HHUTHOH MPHUPOJIe HAHOYACTHII.

ITo cpaBHeHMIO ¢ 0OOPEHHBIMHU JUISI KIIMHUYECKOTO
NIPUMEHEHHS MperaparamMu, K03(QGHUINEHT pelaKCHBHO-
CTH TIOJTy4eHHOT0 00pasiia oKasascs BBIIIE.

Pe3ynbrarhl, MoxydeHHbIE MOCIE MPOBEJCHUS KOH-
(hoxkanpHON MuKpockonuu cepounoB U251, uHkyOoupo-
BaHHBIX ¢ npenaparoM anti-GD 2-mAbs@SPIONs npen-
cTapieHbl Ha pucyHke 1. bpuio mokaszaHo ero crienudu-
YeCKOe HaKOIJICHUE KJIETKAaX TIIMOOIaCTOMBI 110 CpaBHe-
HHUIO C HAHOYACTUIIAMH, HEKOHBIOTUPOBAHHBIMH C aHTH-
TeIaMu.
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KonTtpoas

SPIONs

anti-GD2-mAbs @SPIONs

Pucynok 1. KondoxaibHasgs MUKpPOCKONHA ¢eponI0B KIETOK IIH00IACTOMBI YejoBeka U251, HHKyOMPOBaHHBIX ¢ penaparom anti-

GD 2-mAbs@SPIONSs.

(A) Chepoun kierok rauodaacromsl U251; (B) Chepoun U251 nocine nunkyd6anuu ¢ HekoHbIOrupoBaHHbiMH SPIONS B Teuenue 24

yacoB; (B) Chepoun U251 nocie nakydauun ¢ npenaparom anti-GD 2-mAbs@SPIONs (kpacHblii) B TedeHne 24 yacos. SIapa okpaiieHbl

DAPI (cunuii). HaHo4YacTHIBI JeTEKTHPOBAIH ¢ IOMOLIBIO OTPAKAIOIIEr0 Ja3¢PHOr0 CKAHUPOBaHus (3e1€HbII). BeJabiMu cTpeakamu

yKa3aHbl arperatbl HaHoyacTul. Ilkana, S0 Mmxm.

Figure 1. Confocal microscopy of U251 human glioblastoma cells spheroids incubated with anti-GD 2-mAbs@SPIONs.

(A) U251 glioblastoma cells spheroid; (b) Spheroid following co-incubation with unconjugated SPIONs for 24 hours; (B) Spheroid
following co-incubation with anti-GD 2-mAbs@SPIONSs (red) for 24 hours. Nuclei were stained with DAPI (blue). Nanoparticles were
detected using reflective laser scanning (green). The white arrows indicate the aggregates of nanoparticles. Scale, 50 pm.

3akJ04ueHne.

B pesynprare TpoBenEHHBIX HCCIEHOBAHUNA OBLT
MOTyYeH W OXAPAKTEPU30BaH C INPHUBICYCHHEM COBpE-
MEHHBIX (DU3UKO-XMMHUYECKHX METOIOB Jaboparop-
HBIH OOpaser] cymneprnapaMarHUTHBIX HaHOYacTHIIanti-
GD 2-mAbs@SPIONs, pacmo3Halomuil AIUCHANOTaH-
mmozu GD2 Ha MOBEPXHOCTH MEMOpaHBI PAKOBBIX
KJIeTOK mmobnacToMbl. CrennuIHOCTh HAKOIIIEHUS
MarHMTHOTO KOHBIOTaTa B OITyXOJIEBBIX KJIETKAX IpeIo-
JaraeT BO3MOXKHOCTB HCIONb30BaHus anti-GD 2-mAbs@
SPIONSs [u1st TMarHOCTHKH 3JI0Ka4€CTBEHHBIX HOBOOOpa-
3oBanmil [{THC, omHako HEOOXOMUMBI HalbHEWIIHE HC-
CIIE€ZOBaHMUS.
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