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[linBuIIEHHIO €(EKTUBHOCTI JIIKyBaHHS MAI[lEHTIB 31 3JOSKICHUMH
HOBOYTBOPEHHSIMU, 30KpeMa, IOIIyKy Ta po3poOili HOBUX 3aco0iB Teparnii,
NPUCBAYEHA 3HAYHA KUIBKICTb CY4YaCHUX JOCHIKEHb. llepenik pedoBUH 3
NPOTUIYXJIMHHOIO [I€I0 PO3MIMPIOETHCS 3a PAXyHOK TpernapariB MPHUPOTHOTO
MOXOJIKEHHS, K1 BOJIOJIIOTh HE JIMIIE HUTOTOKCUYHOIO aKTHUBHICTIO, @ M 3/1aTHI
aKTUBYBATH IMyHHY BIJIIIOBIJIb MAIlIEHTA 32 HABHOCTI MYXJIUHHOTO POCTy. MeToro
3aCTOCYBaHHA 3ac001B IMYHOTEparii € BIAHOBJICHHS Ta MIATPUMKA HA HAJIEKHOMY
PIBHI aKTUBHOCTI OCHOBHHMX €(EKTOpPIB MPOTUIYXJIUHHOTO IMYHITETY, a TaKOX
dbopMyBaHHS MOBHOIIIHHOT IMYHHOI BIAMOBIJI HAa aHTUTCHH MYyXJIMHHUX KJIITHH.
Bimomo, mio peakiii TpOTUITYXJIMHHOTO IMYHITETY BIIIFPAlOTh 3HAYHY pPOJIb B
3ano0iraHHl po3BUTKY PELMJIMBIB Ta METACTa3iB MEPBUHHOI MyXJWHU. ToMy mpu
KOMILJIEKCHOMY JIIKYBaHHI XBOPHX Ha paK IOLIJIBHUM € 3aCTOCYBaHHS 3ac001B, 110
3armo0iraroTh MPUTHIYEHHIO IMYHHOI BIJIMOBiJII TPU PO3BUTKY Ta Mporpecii
MYyXJIMHHOTO Tpolecy abo micis BIUIMBY XIMiO- Ta IPOMEHEBOI Teparii.

HaiiGinpm  mepcnekTUBHUMHU — epEeKTopaMu TPHUPOAHOTO IMYHITETY €
Makpodaru (M®D), 3apasiku iX 37aTHOCTI JO IMIBUIAKOI 3MIHU (DYHKI[IOHAJIBLHOTO
CTaHy B 3aJIEKHOCTI BiJl CTHUMYJIB, SIKI BOHM OTPUMYIOTH 3 JIOKaJIbHOTO
MiKpoOTOUYeHHSI. M® po3aUIsII0Th Ha KJIACUYHO aKTUBOBaH1 a00 mpo3ananbHi (M1)
Ta aJlbTEPHATUBHO aKTUBOBaHI abo mnporuzanaibHi (M2). M® BiIpi3HSAIOTHCA
OCOOJIMBOIO  TUIACTUYHICTIO, IO JO3BOJSE TNPUIYCTUTH MOXIIMBICTH  iX

penonspuzamii 3 M2 B M1 mijg BOJIWBOM PEYOBUH NPHUPOAHOTO TOXOJKECHHS.



BpaxoByroun BuIle3a3HadeHE, Cy9acH] JOCIIKEHHS MEXaH13MIB (DYHKITIOHAIBHOT
aKTUBHOCTI MakpodariB Nnpu BUHUKHEHHI Ta MPOrpecii MyXJIMHHOTO MPOIECY
OOTpYHTOBYIOTh HEOOXIIHICTh po3poOku MI1-cripsiMoBaHOI TOISpHU3aIi HUX
KJIITHH, 10 € OJJHUM 13 Cy4acHHUX MiAXO0/1B MPOTUITYXJIUHHOI IMyHOTEpartii.

Jlucepraiiiiina poOoTa IpHCBsIUYeHa BU3HAYCHHIO BIUIMBY JekTuHy B. subtilis
IMB B-7724 na ¢yHKIIOHAIBHY MOJApHU3aIlii0 MakpodariB B MPOIECi POCTy
MyXJIMH PI3HOTO TICTOTEHE3Yy Ta OOTPYHTYBAaHHIO AOIUIBHOCTI HOTO BUKOPUCTAHHS
JUIS1 PO3POOKH I1IXOIIB A0 MPOTUITYXJIMHHOI IMyHOTEpaITii.

B mporeci pocTy eKCHEpUMEHTAIBHMX MOJCIBHUX IYyXJWH PI3HOTO
ricroreHe3y (kapuuHomu Jsereni Jlptoic (KJIJI) ta anenokapiunomu Epnixa
(AKE)) BcTtaHOBJIeHO 3MiIHY MOJSPU3ALIMHOTO CTaHy MakpodariB, BUAUICHUX 3
pi3HUX aHaTOMIYHUX Hiil, Big M1 (JlatreHTHa cTafgis pocty) 10 M2 (TepmiHanbHa
cranais). [lokazano, mo Ha mowaTtkoBii cranii pocty KJIJI ta AKE makpodaru,
HE3aJIEKHO B1J] 1X TCTOIC€HETUYHOTO MOXOKCHHS, XapaKTepU3yBaJIMCA O3HAKAMU
M1, mpo 110 CBiAYHATH TOCTOBIpHE 30UTbIIICHHS crmiBBigHOMIeHHS Tpoaykitii NO 1o
aktuBHOcTi Arg (NO/Arg) y mOpiBHSHHI 3 aHAJOTIYHUMH T[OKa3HUKAMHU
IHTAaKTHOTO KOHTPOJIO, & TAaK0X 30€peKEeHHs Ha pIBHI IMOKA3HUKIB IHTAKTHUX
TBApWH IIMTOTOKCUYHOI aKTUBHOCTI Ta MPOIYKIli CYNEPOKCUIHUX panukamiB. Ha
TepMiHaJbHIA cTamii pocty comigHoi myxiuaun AKE BusiBieHo g0cTOBipHE
3HM)KEHHSI B Makpodarax nepuToHeaIbHOI MOPOKHUHU Ta CEJIE31HKU MOPIBHSIHO 3
MOKa3HUKAaMU 1HTAKTHUX TBApWH, B Makpodarax myxXJIMHHOT TKAHUHU MOPIBHSIHO 3
nokazHukamMu Ha 14-ty noOy: cmoiBBigHomeHHss NO/Arg — B 2,1, 1,6 Ta 2,7 pasy
BianoBigHO; npoaykuii CP — B 3,4, 1,5 Tta 3,6 pa3y BiANOBIIHO; TUTOTOKCUYHOI
akTuBHOCTI — B 1,5, 2,2 Ta 1,2 pa3sy BiamoBigHO, 10 BiamoBigae M2 craHy
nossipu3aiii  makpodaris. Ha TtepminanbHiii cramii pocty KIIJI mpo M2
noJisipu3ariito MakpodariB, BUIUICHUX 3 MEPUTOHEATHHOI TOPOKHUHH, CEJIE31HKU
Ta JIeTeHl TBapwH, CBiMYmWiIOo noctoBipHe (P<0,05) 3HMKEHHS CITIBBITHOIICHHS
NO/Arg (8 2,8, 2,0 Ta 1,3 pa3y BiIIOBITHO), MPOIYKIIii CYTIEPOKCUIHUX PaTUKAITIB
(8 1,7 ta 1,2 pa3y BiAMOBIAHO) Ta MUTOTOKCUYHOI akTuBHOCTI (B 1,4 Ta 1,2 pasy

BIJINIOBIJIHO) MOPIBHAHO 3 MOKa3HUKAMH IHTAKTHUX TBApHH.



B saxocTi pedoBHMHM 3 IMYHOMOAYJTIOYMMH Ta TPOTUITYXJIMHHUMH
BJIACTUBOCTSMH MH  BUKOpuCTOByBanu JiektuH  B. subtillis IMB B-7724.
BcTanosieHo, 1o 3a ¢p13uKo-XiMIYHUMH BJIACTUBOCTSIMU JIEKTHH € TJ1KOMPOTETHOM
(6imox — 86,0%, ByrmeBogum — 7,0%); B #oro amiHOKHCIOTHOMY CKJIaJi
npeBaitooTh JeiuH (15%) Ta apomaruuni amiHokucinotu: TUpo3uH (12%) 1
deninanani (11%); TeKTUH Mae BUCOKY TEPMOCTAOIBHICTD, CTiMKUM 10 3MiHKU pH
CepeIOBHINA Ta 30€piraHHs MPOTATOM TpuBayioro vacy. Jiektun B. subtillis IMB B-
7724 BusgBiIAB HauBuily croopigHeHicTh 10 N-anerutHepaminoBoi Ta N-
TJIIKOJUTHEWPaMIiHOBOI KUCIOT (MIHIMaJIbHI 1HT1OYI0U1 KOHIIEHTpAIlii ByTJIEBOIIB —
0,3 MM), 1110 A03BOJUIIO BIIHECTH HOro A0 cianocnenudiuaux crnonyk. [TokazaHo,
mo aexktud  B. subtillis IMB B-7724 Bosmomie In VItro  [10303a1€XKHOIO
IATOTOKCUYHOI AKTHUBHICTIO MO BIAHOIICHHIO A0 KIITUH JIM(OLMUTApHOTO Ta
MakpoaraibHOTO psiAy. 3aCTOCYBaHHS JICKTUHY B IIUTOTOKCHYHIM KOHIIEHTpAIli
2 Mr/mMi npuzBoaAWIIo 110 3arubeni 65,9-90,2% xmituH JgiMdoruTapHOoro psAgy Ta
85,0-85,3% M®. IukyOartis KIITHH 3 JIGKTHHOM B KoHmeHtparii 0,1 mr/mn He
BUKJIMKAJa BUPAKEHOTO ITUTOTOKCHMYHUM €(EeKTy, a MpU J0JIaBaHHI JIEKTUHY B
imyHomoaymorounx koHmeHntpamisx (0,05 ta 0,02 mr/mi) 3arubeni KIITHH HE
CIIOCTEPITOCh.

[Tokazano, mo sexktud B. subtillis IMB B-7724 nposiBiasiB IUTOTOKCHYHY
aKTUBHICTB 1IN VILr0 MO BiJHOIIEHHIO JI0 MyXJWHHUX KJIITHH PI3HOTO TiCTOTCHE3Y.
[Tokazuuku ICsg cranoBwnm: s kmtuHHAX miHi: K-562 (0,29 mr/mm), MCF-
7(0,126 mr/mi), MDA-MB-231(0,063 mr/mn), J-774 (0,077 mr/mi), A-549 (0,097
MT/MJI), @ JJIS KJIITHH, OTPUMAaHWX 3 IMYyXJIMHHOI TKAaHWHH EKCIIEPHUMEHTATBHHIX
tBapuH 3HaueHHS [Csy ckmamamm L1210 (0,25 mr/mim), AKE (0,35 mr/mm), KJIJI
(0,43mr/mn), kapunHocapkomu Yokepa 256 (0,40mr/mu) ta kapuuHomu ['epena
(0,43Mr/M1) BIIIIOBITHO.

Jlektun B. subtillis /MB B-7724 Takox BHUSBISIB MPOTHUIYXJIMHHY [0 B
ymoBax in vivo. Y murmieit 3 AKE, skuM BBOAMIN MiAIIKIPHO JICKTHH, BiAMIYajIH
CYTT€BE 3OLIBIIEHHS JIATEHTHOTO TMepiofy BUHUKHEHHS myxiuH (B 1,4 pasy

NOPIBHSHO 3 HemikoBaHUMHU, p <0,05), raqbMyBaHHSI pPOCTY NMEPBUHHOI MyXJIUHU



(immexc rampMyBaHHS - 53,2%) Ta CTaTUCTUYHO JIOCTOBIpHE 30UIBIICHHS
TPUBAJIOCTI KUTTS TBapuH (B 1,8 pa3y nopiBHsAHO 3 HenmikoBanuMH, p <0,05). B Toi
yac, SK MAMmKipHe BBeAeHHS JekTuHY MuiiaMm 3 KJIJI Oymo meHm edexkTHuBHUM
(iHmexc rambMyBaHHS pOCTYy NyXJHMHU ckiangaB 18,2%, a iHaekc iHTiOyBaHHS
MmeTacTasyBaHHs — 36,0%).

BusnaueHo, 1m0 miag  BIJIMBOM  IMYHOMOAYJIIOIOUHMX  KOHIIEHTpAILIiif
OakTepiaJbHOr0 JIEKTHHY BIAOYBA€ThCSI CYTTEBE 30UIbIIEHHS B Makpodarax
crisBiguomenuss NO/Arg B Oik 3poctanns mpoaykiii NO, 1o € XxapakTepHHM s
M1 ¢enoruny. [lokazano, mo nextun B. subtilis IMB B-7724 takox npu3BOIuThH
0 3pOCTaHHS B Makpodarax CHIBBIJHOIIEHHS piBHIB ekcrpecii MPHK
STATL1/STAT6 (xomnonentiB JAK-STAT cUrHaIBHOTO IUIAXY), K€ JOCTOBIPHO
HE BIJIPI3HIETHCS BiJl BiIMMOBIIHUX MOKA3HUKIB 3a cymicHo1 aii LPS ta IFN-y (B 1,4
Ta 1,3 pa3y BiAMOBIIHO).

Briepiie BcTaHOBIIEHO, 1110 3aCTOCYBaHH: IN Vivo nektuny B. subtilis IMB B-
7724 y wmumeir 3 AKE copusino 30epexenHHio M1 cTaHy mNepuTOHEAIbHHUX
MakpodariB Mpu pO3BUTKY 1 mporpecii MyxXJWH, MPO L0 CBIAYUTH JOCTOBIpHE
30UTbIIEHHS MOPIBHSHO 3 MOKa3HUKaMU TBapUH  KOHTPOJBHOI  IpyIHU
cmiBBigHomenuss NO/Arg (12,4 ym.on. mpotd 6,4 yM.0l. BIANOBITHO) Ta
IUTOTOKCHYHOT akTuBHOCTI (38,5 mporu 13,8%) Ha TtepmiHambHIM cTamii
NyXJIMHHOTO pocty. KpiM TOro, mpoaeMoHCTpoBaHO BILTHB JiekTuHY B. subtilis
IMB B-7724 na noka3uuku ekcnpecii MPHK STATL, STAT6, IRF5 ta IRF4, sxi
OMOCEPEAKOBYIOTh TOJIApU3ALIIAHUN CcTaH MakpodariB, NOpo IO CBIIYUTH
noctoBipae (P<0,05) 30uIblIEHHS CHIBBIOHOLIEHHS piBHIB ekcnpecli MPHK
tpaHckpunminaux ¢aktopie STATL/STAT6 (ma 21-y nmody B 2,7 pasy) Ta
IRF5/IRF4 (na 28-y moOy B 4,9 pa3y) MOpIiBHSHO 3 TOKAa3HHUKAMH I1HTAKTHUX
TBapUH.

Ha monemnsix AKE Ta KJIJI nHamu Briepiiie mpoieMOHCTPOBAHUNA TOCTOBIPHHIMA
CWJIBHUN HETaTHMBHHMH Kopessmiiiaui 3B'130k Mixk piBHeM NO/Arg ta po3mipom
NEePBUHHOrO MyXJjauHHOTO By3na (r = -0,76 ta r = -0,9 BignosigHo, P<0,05), a

TaKOXX IMOKa3HUKaMH 00'eMy 1 KiJIbKOCTi MeTactasiB Ha moxeai KJIJI (r = -0,92 ta



-0,89 Bimmoimno, P<0,05). [Iporunyximuumii edexr nextuny B. subtilis IMB B-
7724 noB's3aHuil 3 WOTO 3[aTHICTIO PEMOJYJIIOBATH MOJSpHU3aIliio Makpodaris B
HaNpsSMKy Tpo3amansbHoro crany M1 wHa Tm poctry AKE, mpo mo cBiguuth
BUSIBICHUN CWIBHUNA TO3UTUBHUN KOPENSLIMHUNA 3B’SI30K  MDK  1HAEKCOM
raabMyBaHHS pocty nyxymH Ta piBHeM NO/Arg (r = 0,74, p<0,05).

OTxe, B eKCICpUMEHTAJIBHHX CHCTeMax In Vitro Ta in Vivo noBexeHa
JOLUIBHICT, BHKOpUCTaHHS JekTuHy B. subtilis IMB B-7724 mis wmomymsiii
GbyHKITIOHATBHOT MoJisgpu3allii MakpodariB B HOpMi Ta 3a HasBHOCTI MyXJIUHHOIO
pocTy 1 OOTPpYHTOBAaHO €(PEKTUBHICTH WOTO BUKOPUCTAHHS ISl MPOTUITYXJIMHHOT
iMyHOTepanii. IaeHTugikoBaHO 0COOJMBOCTI  (YHKUIOHAIBHOI  MOJIAPU3ALIL
MakpodariB B JUHaMIIl POCTY €KCIIEPUMEHTAIbHUX MyXJIMH PI3HOTO TiCTOTEHE3Y.
HaiiGinpm cyTTeBl 3MIHM mnodspu3auii makpodariB (B Hanpsamky M1—M2)
BCTaHOBJIEHO B TepMiHaibHil (a3l pocty KJIJI Ta AKE. Pe3ynbratu mpoBeneHoro
JOCIIJIKEHHSI  CBIYaTh MPO TMEPCHEKTUBHICTh BHUKOPUCTAHHA TOKA3HUKIB
NOJISIPU3ALIHOTO CcTaHy MakpodariB JJjisi MPOTHO3YBaHHS €(QEKTUBHOCTI
3aCTOCYBAaHHS MPOJYKTIB MPHUPOJHOTO MOXO/KEHHS 3 IMyHOMOAYJIOKYOIO JIEI0
IIPU JIIKyBaHH1 XBOPUX Ha pakK.

KuarwuoBi caoBa: wMakpodaru, ¢Qyskmionaneuuii cran, M1 T1a M2

noJspusairis, tekrun B. subtillis IMB B-7724.



SUMMARY
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tumors (experimental study) — Qualifying scientific work preserving manuscript
rights.

Thesis for the degree of Doctor of Philosophy in the field of 09 Biology in
the speciality 091 — Biology. — R.E. Kavetsky Institute of Experimental Pathology,
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A huge amount of contemporary research is devoted to the improving of the
effectiveness of cancer patients’ treatment and especially to the search for the new
therapies and theirs elaboration. The list of compounds with antitumor activity is
expanding due to the investigation of new drugs of natural origin which possess
not only cytotoxic activity but are able to activate the patient's immune response
during tumor growth. The aim of immunotherapy is to restore and maintain the
appropriate activity level of the main effectors of antitumor immunity as well as
the formation of effective immune response to tumor cells’ antigens. It is known
that antitumor immune response makes a significant contribution to prevent the
disease recurrence and metastasis spread of the primary tumor. Therefore, in the
complex patients’ treatment, it is advisable to apply drugs preventing the
suppression of immune response during the tumor development and progression or
after chemo- and radiation therapy.

The most promising effectors of natural immunity are macrophages (Mph)
due to their ability to rapidly change theirs functional state depending on the
stimuli they receive from the local microenvironment. Mph are divided into two
subtypes: classically activated or pro-inflammatory (M1) and alternatively
activated or anti-inflammatory (M2). Thanks to their plasticity, Mph can repolarize
from M2 to M1 under the influence of compounds of natural origin. Considering
the above-mentioned information, studies of the mechanisms of the Mph functional

activity during the tumor development and progression justify the search for new



approaches for controlled polarization of tumor-associated Mph toward M1 type,
which is one of the current approaches to antitumor immunotherapy.

The dissertation is devoted to the analysis of B. subtilis IMV B-7724 lectin
influence on the Mph functional polarization during the growth of histogenetically
different tumors as well as to the justification of the feasibility of lectin application
in the development of new approaches to antitumor immunotherapy.

During the growth of experimental tumors of different histogenesis (Lewis
lung carcinoma (LLC) and Ehrlich adenocarcinoma (EAC)), there was noticed the
change of polarization state from M1 (latent growth stage) to M2 (terminal stage)
in Mph isolated from different anatomical niches. At the initial stage of LLC and
EAC growth, regardless of their histogenetic origin, Mph could be characterized as
M1 that is evidenced by a significant increase in the ratio of NO production to
Arginase activity (NO/Arg) compared with the intact mice Mph as well as by
maintenance of their cytotoxic activity and superoxide radicals production on the
level of the intact mice Mph. In the terminal stage of EAC growth, there was
detected a significant decrease in some indicators in peritoneal and spleen Mph
activity compering with the intact mice Mph as well as a decline in tumor-
associated Mph indicators comparing to data on day 14 of tumor growth, namely:
NO/Arg ratio by 2.1, 1.6 and 2.7 times; production of superoxide radicals by 3.4,
1.5 and 3.6 times; cytotoxic activity by 1.5, 2.2 and 1.2 times respectively. All
these point to M2 features of Mph polarization. In the terminal stage of LLC
growth, M2 polarization of Mph isolated from the peritoneal cavity, spleen and
lungs was evident due to significant (p<0.05) decrease in NO/Arg ratio (2.8, 2.0
and 1.3 times, respectively), superoxide radicals production (1.7 and 1.2 times,
respectively) as well as cytotoxic activity (1.4 and 1.2 times, respectively)
comparing with the intact animals.

B. subtilis IMV B-7724 lectin was used as a compound possessing
immunomodulatory and antitumor properties. The study of the lectin physico-
chemical properties revealed that it is glycoprotein containing 86.0% of protein

and 7.0% of sugars. Leucine (15%) and aromatic amino acids tyrosine (12%) and



phenylalanine (11%) predominate in the lectin amino acid composition. B. subtilis
IMV B-7724 lectin has high thermal and pH stability and long-term shelf-life. The
lectin exhibited the highest sugar-binding specificity towards N-Acytilneuraminic
and N-Glycolylneuraminic acids with minimal inhibitory concentration of 0.3 mM
in both cases, which allowed to attribute it to sialospecific compounds. B. subtillis
IMV B-7724 lectin has been shown to have dose-dependent cytotoxic activity
against lymphocyte and macrophage cells in vitro. The application of the lectin at a
cytotoxic concentration of 2 mg/ml resulted in the death of 65.9-90.2% of
lymphocyte cells and 85.0-85.3% of Mph. The lectin added at a concentration of
0.1 mg/ml did not cause a pronounced cytotoxic effect; while added in
immunomodulatory concentrations (0.05 and 0.02 mg/ml), cell death was not
observed.

It was observed that B. subtillis IMV B-7724 lectin showed cytotoxic
activity against tumor cells of different histogenesis in vitro. ICso values for cell
lines were K-562 (0.29 mg/ml), MCF-7 (0.126 mg/ml), MDA-MB-231 (0.063
mg/ml), J-774 (0.077 mg/ml), A-549 (0.097 mg/ml). For cells derived from tumor
tissue of experimental animals the ICs, values were L1210 (0.25 mg / ml), EAC
(0.35 mg/ml), LLC (0.43 mg / ml), carcinosarcoma Walker 256 (0.40 mg/ml) and
carcinoma Guerin's (0.43 mg/ml).

B. subtillis IMV B-7724 lectin also demonstrated antitumor activity in vivo.
In mice with EAC which were injected subcutaneously with the lectin, there was a
significant increase in the latent period of tumors growth (1.4 times compared with
untreated, p <0.05), in the inhibition of primary tumor growth (inhibition index -
53.2%) and in life expectancy (1.8 times compared with untreated, p <0.05).

Under the influence of immunomodulatory concentrations of the lectin, there
was observed a significant increase in the NO/Arg ratio towards the increase in NO
production, which is characteristic of M1 phenotype Mph. It was shown that
B. subtillis IMV B-7724 lectin leads to an increase in STAT1/STAT6 mRNA
expression ratio (components of JAK-STAT signaling pathway) in Mph which is



comparable with those induced by combined action of LPS and IFN-y (in 1.4 and
1.3 times, respectively).

For the first time it was shown that administrated in vivo B. subtillis IMV B-
7724 lectin contributed to the preservation of M1 polarization of peritoneal Mph in
mice bearing EAC during the tumor development and progression that was
evidenced by a significant increase in NO/Arg ratio comparing to the control
animals (12.4 cu vs. 6.4 cu, respectively) and cytotoxic activity (38.5% vs. 13.8%)
at the terminal stage of tumor growth. Moreover, the effect of B. subtillis IMV B-
7724 lectin on STAT1, STATS6, IRF5 and IRF4 mRNA expression, which mediate
Mph polarization, was demonstrated. That was evidenced by a significant (p<0.05)
increase in ratio of transcription factors mMRNA expression: STAT1/STAT6 (on
day 21 by 2.7 times) and IRF5/IRF4 (on day 28 by 4.9 times) compared with the
intact animals.

In the AEC and LLC models, we demonstrated for the first time a significant
strong negative correlation between the NO/Arg ratio and the tumor volume (r =
-0.76 and r = -0.9, respectively, p<0.05), as well as with the metastases volume and
number in LLC model (r = -0.92 and r = -0.89, respectively, p <0.05). During the
growth of EAC, the antitumor effect of B. subtillis IMV B-7724 lectin is associated
with its ability to remodulate the Mph polarization towards proinflammatory M1
type, as is evidenced by a strong positive correlation between tumor growth
inhibition index and NO/Arg ratio (r = 0.74, p<0.05).

Therefore, the feasibility of using B. subtillis IMV B-7724 lectin to modulate
the functional polarization of Mph in normal conditions and during tumor growth
was proved in vitro and in vivo, and its effectiveness in the antitumor
immunotherapy was substantiated. The peculiarities of Mph functional polarization
in the growth dynamics of histogenetically different experimental tumors have
been identified. The most significant changes in the Mph polarization (in the M1—
M2 direction) were found during the terminal growth phase of LLC and EAC
tumors. The results of the study show that the application of indicators of Mph



polarization to predict the effectiveness of natural origin products possessing
immunomodulatory effects in the cancer patients’ treatment is promising.

Keywords: macrophages, functional state, M1 and M2 polarization,
B. subtillis IMV B-7724 lectin.



