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PE3IOME

HEJb UCCJEJOBAHMUS: u3yuuTsh BO3MOKHOCTH HMMYHOTEPANUHU B MepcNeKTHBE JedeHHH IJIHAJIbHBIX OIyXoJei,
HCNOJIb3Ysl BJUSIHHE YPOBHS aIOIITO32 ONYX0/1eBbIX KJIETOK HA NPOTHBOONYX0/1eBYI0 aKTHBHOCThL Bupyca Bonesnu Helo-
kaca (BBH).

MATEPHAJIBI U METOAbI UCCJIEJOBAHUS. Ucnoub3oBaaun BBH, Bakuunublii mram «H», nojsy4eHHbIH U3 HH-
cTuTyTa Bupyconoruu um. /I. . UBanosckoro B 1984. OnyxoiieBbie KIeTKH al¢cHOKAPIUHOMBI JPJIMXa NPUBUBAJIH MbI-
maM moaKo:xkHo B oobeme 0,2 mu (20x10°ks1/mur). BBH BBoAM/IM KUBOTHBIM B/OPIOMIMHHO B 00beMe 0,5MJ1 HA NATHIH 1eHb
OT MOJAKO:KHO NPUBHUTON ONYXO0JIH, Yepe3 Kaxable 3—4 nHA B TedeHue 25 nueil. [IporuBoonyxoseBy0 akTHUBHOCTh BHpYyca
OLICHHBAJIU 10 BECY OIIYX0JIM B ONBITHBIX M KOHTPOJILHBIX I'PYIIAX, 2 TAKKE 10 BLLKHBAEMOCTH.

PE3VYJIBTATBI U UX OBCYKJIEHMUE. Ilpu ucnoib30BaHNU KYJbTYPAJIbLHOIO BHPYCA *KHBOTHBIE Oru0am 4epe3 17
JHeH, TOrAa Kak B cly4ae BUpyccodep:Kalleil aJJaHTOUCHOH KUAKOCTH *KUBOTHbIe npoxuan 300 nueii (cpok HadJarone-
Hus). Kak nHpexnnonnas, Tak U reMaryIOTHHUPYIOIIAA AKTUBHOCTBL ucnoiab3yemoro BBH onunakosa. MoxHo npeamno-
JIOKMTB, YTO B IepBoii rpynne nox BiausHueM BBH u 5MOpHOHAIBHBIX IPOTEOIHTHYECKHX 0€IKOB HMEET MeCTO IOsIBJIe-
HHe cped OIyX0JIeBOi TKAHU KJIETOK B COCTOSIHMM aIlloNTO03a, YTO CTHMYJIMPYeT aleKBAaTHbIIi HMMYHOJIOTHYeCKHIi OTBeET,
onpeneMBIINIi BBKMBAHUE )KHBOTHBIX.

3AKJIIOYEHHME. Cnioco6nocts BBH noBbIennsi ypoBHs anonto3a Kak ¢akTopa NpoOTHBOCTOSIEr0 MUTOTHYeCKOM
AKTUBHOCTH IIPU YBeJHYEHHMHM NPOTEOJMTUYECKUX CBOMCTB cpel KYJIbTHUBHPOBAHMA in Vitro mo3BossieT NpeanoJoxKuTh
BO3MOKHOCTb €ro0 IPUMEHEHHUsI IPU TepanuM 3J10Ka4eCTBeHHBIX [NIMOM.
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muee eueHuu enuanbhslx onyxoneil. Poccutickuil netipoxupypeuveckuii scypran um. npog. A.JI. [lonenosa. 2022;14(1-2):50-52

POSSIBILITIES OF IMMUNOTHERAPY IN THE FUTURE TREATMENT OF GLIAL TUMORS
T.V. Zhukova!, Yu. G. Shan’ko?, M. E. Hmara3, S. M. Polakova*

'MITSO, Minsk, Republic of Belarus
2Republican Scientific and Practical Centre for neurology and neurosurgery, Minsk, Republic of Belarus
3Republican Scientific and Practical Center for Epidemiology and Microbiology, Minsk, Republic of Belarus
*BSMU, Minsk, Republic of Belarus

SUMMARY

AIM OF THE STUDY: study of the possibilities of immunotherapy in the future treatment of glial tumors using effect
of the level of apoptosis of tumor cells on the antitumor activity of NDV and its ability to inactivate AMK, which stimulates
tumor growth in the experiment.

MATERIALS AND RESEARCH METHODS. Used VBN, vaccine strain «H», obtained from the Institute of Virology.
DI. Ivanovsky in 1984. One of the leading causes of death according to the World Health Organization is cancer, which is
named the second cause of death in developed countries. Tumor cells of Ehrlich’s adenocarcinoma were inoculated into
mice subcutaneously in a volume of 0.2 ml (20x106 cells/ml). VBN was administered to animals intraperitoneally in a
volume of 0.5 ml on the fifth day from the subcutaneously grafted tumor, every 3—4 days for 25 days. The antitumor activity
of the virus was assessed by the weight of the tumor in the experimental and control groups, as well as by survival.

RESULTS AND ITS DISCUSSION. When using the culture virus, the animals died after 17 days, while in the case of the
virus-containing allantoic fluid, the animals lived for 300 days (observation period). Both infectious and hemagglutinating
activity of the used VBN is the same. It can be assumed that in the first group, under the influence of NDV and embryonic
proteolytic proteins, cells in the state of apoptosis appear among the tumor tissue, which stimulates an adequate
immunological response, which determined the survival of the animals.
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CONCLUSION. The ability of NDV to increase the level of apoptosis as a factor opposing mitotic activity with an increase

in the proteolytic properties of culture media in vitro suggests the possibility of such an approach in the treatment of

malignant gliomas.

For citation: Zhukova T. V., Shan ko Yu.G., Hmara M. E., Polakova S. M. Possibilities of immunotherapy in the future treatment
of glial tumors. The Russian Neurosurgical Journal named after prof. A. L. Polenov. 2022;14(1-2):50-52

HccnenoBanue, MOCBSIIEHHOE MEXaHH3MaM pPOCTa
IIMAJIBHBIX OITyXOJIEH MO3BOJMIIO PACKPBITh HEKOTOPBIE
MEXaHU3MBI UX POCTa U YOSAUTEIBHO JI0Ka3aTh CTUMYIIHU-
PYIOILYIO poJib perukanuu reprecsupycos I u Il tuna
JUISL PETYISIIIMN CKOPOCTH POCTA ITAHHOTO BH/IA OITyX0JIei
[1, 2, 3]. D10 HccnenoBaHNEe W MPUMEHEHHOE B €T0 pe-
3yJbTaTe MPOTHBOBUPYCHOE JICYEHUE TTO3BOJIMIIO YBEIH-
YUTh NPOAOIDKUTEIBHOCTD )KU3HH MAIIEHTOB C TIIOMa-
MH B 3 pa3a, 4To SBWJIOCH CEPHhE3HBIM MPOPHIBOM B yBe-
JUYEHUH CPOKOB Oe3penuauBHOTO nepuona [4]. OmHako
TAKOTO POJIa JICUCHNE UMEET U Psi/i HEAOCTATKOB, CBSI3aH-
HBIX C MOCTENEHHO Pa3BUBAIOIIEICS PE3UCTEHTHOCTHIO
K IPOTUBOIepHeTUYECKUM IpenaparaM. B To ke Bpems
MPOBEIEHHOE UCCIEI0BAHUE M0 U3YYEHUIO0 BO3MOXKHBIX
BapUaHTOB N0 TOPMOXKEHHIO OIIyXOJIEBOTO POCTa C HUC-
nonb3oBanueM Bupyca 6oseznu Herokactin (BBH) B akce-
MepEeMEHTe MOMOITI0O HAaMETUTh MyTH HCIONb30BaHUS
cBoiicte BBH 114 nedeHus manyeHTOB C INIMAIbHBIMU
OMYXOJISIMH. [5, 6].

Heas padoThI: H3yuyeHHE BIMSIHUSA YPOBHS aronTo-
3a OIyXOJEBBIX KJIETOK Ha MPOTHUBOOIYXOJIEBYIO aKTHB-
Hocth BBH u ero cnoco6HocTh nHakTHBUpOBaTh AMK,
CTUMYJIHPYIOLIETO POCT OMYXOJIH B SKCIIEPUMEHTE.

Marepuansl u metoabl. Vcnons3oBainun BBH, Bak-
LUHHBIN mTaM «H», mosy4eHHbl U3 MHCTUTYTA BUPYCO-
norun uM. J1. Y. IBarnoBckoro B 1984 (1o coBpeMeHHOM
MeXIyHaponHoi kiaccuukarmu: ND virus vaccine
(MTH-68/H, Anticancet Res.21 (1a), 125-135, 2001),
TEPMOCTAOMIIbHBI aHTUBUPYCHBIH KomImieke (AMK)
MOTyYaJIi TIPY TIOMOIIM MaHKPEaTHIeCcKoH pHOOHYyKIIe-
a3pl M BHpYyca Tepreca IpoCTOro, Kak OINMCAHO paHee.
OmnyxoneBble KIETKN aJeHOKapIMHOMBI JpJHuXa MpHUBHU-
BaJId MBIIIAM IIOIKOKHO B 00beme 0,2 Mt (20x 10%k1/mir).
BBH BBOIMIIM )KUBOTHBIM B/OpIOMIMHHO B 00BeMe 0,5MiT
Ha MATHIN I€Hb OT IOAKOKHO MPUBUTON OITYyXOJIH, YEpe3
Kaxnpie 3—4 nHA B TedeHune 25 qHeil. [IpotuBoomyxone-
BYIO aKTHBHOCTh BHpPYCa OLEHHBAIN IO BECY OIYXOJIH
B OIIBITHBIX ¥ KOHTPOJBHBIX Ipymmax. Takum e oOpa-
30M OLICHUBAJIM BIMSAHUE Ha pocT omyxonu AMK, Taxxe
BBOIMMOTO MbIIIaM BHYTpHOpromuHHO. {1 M3ydeHus
YPOBHS aronTo3a MPOBOAMIOCH NMMYHOTHCTOXHMHUYE-
CKOE HccIeJoBaHue YpoBHs cuHTe3a pS3 u bel-2 [8, 9].

PesyabTarsl 1 00cyxkaeHUe

Bnusinue Bupyccomepikamied aaIaHTOMCHOM >KHII-
xocti (BAXK) u KynasTypanbHOro BHpyca Ha BBEDKHBae-
MOCTb MBIIIEN C aJl€HOKapIIMHOMOM MOJIOYHOM Kee3bl
(omyxob Opinxa) mpeAcTaBiIeHo B Tadm. 1.

Kak BuAHO, MpH HUCHOJNB30BaHUU KYJIBTYypalbHOTO
BUpYCa XHMBOTHBIE TIOTMONMM 4epe3 17 aHei, Torma Kak
B Cllyyae BUpyccojepxKalleil allaHTOMCHOM >KUIKOCTH
)kuBOTHBIE mpoxkuwian 300 mHe# (Cpok HAOIIOMEHHS).

B meprotii rpymme nox snustaneM BBH u smOpronans-
HBIX IIPOTEONUTHYECKUX OEIIKOB NMEIIO MECTO TTOSIBIICHUE
Cpeny OITyXO0JIEBOM TKaHH KJICTOK B COCTOSIHUH aIlorTo3a,
YTO CTHMYJINPOBAJO aJCKBATHBIH HMMYHOJIOTHYECKHUH
OTBET, OIPE/ICIMUBIINI BEDKHUBAHHIE )KHBOTHBIX.

Taomuua 1. Biusaue BAXK u KyJIbTypaJjbHOro BHpyca
Ha BbIKMBAEMOCTb MbILIEH ¢ OIYyX0/IbI0 JPJIuXxa

T'pymnms Wudexmuonnocts n | Cpok *Ku3HH
TeMamIFOTHHUPYIONIAs | JKHBOTHBIX
aKTUBHOCTh (mHn)
BAX om. Dpnuxa 7,0Lg TLL/ 50/0, 1M1 300%*
1:256 TAE
Kynbrypansusiit Bupyc| 7,0g TLIJ 50/0,1mn 17
+ om. Dpnuxa 1:256 TAE

Ipumeuanue: * — cpok HabnIOOeHUs.

beuto Taxke ycranosneHo, uto BBH, kymeruBupy-
emblif Ha cpene ¢ 20 %-i SMOpHOHATBHON CHIBOPOTKOM
W TPUIICHHOM, OKa3bIBaj 0oJiee BHIPaXKEHHBIH MPOTHUBO-
OITyXOJIEBBIH 3((EKT y MBIIIEH ¢ MOAKOKHO NMPHUBUTOM
OITyXOJIbI0 Dpiuxa uepe3 25 qHei, 4To 0TOOpaxKeHO B Ta-
Ommue 2.

Taomuua 2. [Iporusoonyxonesslii 3¢pdext BBH

Cpensl Bec onyxonu | Bec onyxonu
(KOHTpOIB) (ombIT)
Cpena PMEM + 10 %-s 10,20+,5 4,7+0,32
SMOpHOHATbHAs CHIBOPOTKA
+ BBH
Cpena PMEM + 20 %-s 9,08+0,41 3,25+0,17

SMOpHOHAJIBHAS CHIBOPOTKA
+ 2 MIJI TpUIICHHA

B konrpone Bmecro BBH BBommim ¢usmonoruue-
CKHUI pacTBOp BHYTPHOPIOLIMHHO.

Takum 00pa3oMm, aHaIHM3 JTUTEPATYPHBIX U COOCTBEH-
HBIX JAaHHBIX IIO3BOJISACT CACIATh BBIBOJ O HCOGXOILI/IMO-
CTH DACHIMPEHUs MCCIENOBAaHMM 00 OHKOJIOTHYECKHX
cBoiictBax BBH npu ero B3anMoneicTBuu ¢ pakoBbIMU
KJIETKaMu. Y 3TOTO BHpyCa €CThb LENBbIH PSJ MOIOXKH-
TEJIbHBIX CBOWCTB 110 CPAaBHEHHIO C JPYTUMH, OCOOESHHO
JAHK-conepsxamumu maToreHaMu MHOTHE M3 KOTOPBIX,
CIIOCOOHBI TPAaHC(POPMHUPOBATH KIECTKH iN Vitro, sBSSCH
obnurarHeIME TpoTooHKOoTeHaMu. BBH, kak u Best Tpyn-
I1a MapaMHUKCOBUPYCOB, TAKMMHU CBOIicTBaMHU He o0Jajia-
e1. Kpome Tor0, 3TOT BUpYC BBI3BIBACT 3200I€BaHNS TOJIb-
KO y IITHIL, TOT/a KaK Y JIFOZIEH B CiTydae HHMUINPOBAHUS
MMEET MECTO TOJIBKO KOHBIOHKTHUBHT M TPaxewT, IpoTe-
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Karolue B jierkoii hopme u 6e3 ocnoxHenuii. [IposeseH-
HBIE CEPOJIOTMYECKHE HCCIEAOBAHUS MOKA3bIBAIOT, YTO
0K0JI0 96 % uenoBeueCcKOr MOMYISAIUN CEPOHETaTHBHBI
o otHoweHuto k BBH, yero Henb3s ckas3arh 0 Apyrux
BUpycaxX KaK KaHIWIATaX HCIONb30BAHUS B OHKOJIM3E.
BBH kak OHKOMHTHYECKHI BHPYC CIIOCOOCH CTUMYIIHPO-
BaTh IMMYHOJIOTHUECKHE TPOIIECCHI, aKTUBUPYS CHHTE3
nuHTepdepoHa 1-To THMA ¥ IUTOKUHOB, OTPENEISs MPH
3TOM ydYacTHE IJIaBHOTO KOMIUIEKCA I'MCTOCOBMECTHMO-
CTH, aJre3UI0 TMM(POILUTOB U AaHTHT€HIPE3CHTUPYIOMINX
KJIETOK OJaroziapsi 3KCIpeCcCHH BUPYCHBIX TIIMKOIIPOTEH-
JIOB Ha TIOBEPXHOCTH MaJIMTHU3MPOBAHHBIX KIIETOK.
3akii04enue.

CunraeM HEOOXOJUMBIM ITOJUYEPKHYTh CIIOCOOHOCTD
BBH BbI3bIBaTh amonTo3 B OMyXOJEBBIX KieTkax. Cro-
coonocte BBH paspymars PHK-unayunposanHble
KOMIIJIEKCHI, ONpeNelsioue «yMolkanue» (silencing)
LIUTOJIMTUUECKUX CBOICTB OHKOTE€HHBIX BHPYCOB Kak
OJIHOTO W3 O0O0s3aTeNbHBIX YCIOBUH IPOSIBJICHUS HX
TpaHC(OPMUPYIOIIEH aKTUBHOCTH, MOXKET OBITH OIHUM

W3 CYIIECTBEHHBIX IMPOTHBOOIYXOJIEBBIX CBOMCTB 3TOTO
[aToreHa. YCTaHOBJICHHAS HAMHU CIIOCOOHOCTH TIOBBIIIIE-
HUSI YPOBHS alonTo3a Kak (pakTopa MPOTHBOCTOAIIETO
MHUTOTHYECKOH aKTHBHOCTH TIPH MOBBIIICHUH MTPOTEONH-
THYECKUX CBOMCTB Cpe/l KyIbTHBHPOBAHHS in Vitro mo-
3BOJISIET TPEIIIONOKUTH BO3MOXKHOCTh TAaKOTO MOAXOZA
IIPU TEepaIuy 3JI0Ka9ECTBEHHBIX IVIMOM in Vivo Kak Hau-
Oosee TepaneBTHYECKH PE3UCTEHTHBIX omyxoiel. Takas
BUpYyCHasl Tepamusi MOXET OBITh IPOTHBOIIOCTABIICHA
AKTHBUPYIOLIMM AHTHAIONTO3HBIM CBOMCTBaM BHpyca
IPOCTOro repreca.
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