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PE3IOME

AKTyaNbHIiCTh. J[OCTIKEHHS OCTaHHIX ICCATHIIIThH MOKAa3aJIH, 10 IMyHHI
KITHHA € BaXJIMBUMH YYaCHHKaMH OHKONPOLECY Ta 3arajeHHS,
MOB’SI3aHOTO 3 pakoM. 3yCWUIsl OyllM 30CEpepKeHi Ha PO3yMiHHI TOTO,
SK IMyHHI KJIITHHU BIUTMBAIOTh HA PE3YyNIbTaT PO3BUTKY IyXJIMHHU Ha Pi3-
HUX CTaJisIX 3aXBOPIOBAHHS: PaHHsS HEOIUIACTHYHA TpaHC(opMmais, Kii-
HIYHO BUSBIICHI IIyXJIMHHU, METACTaTHYHE MOIMINPEHHS Ta HA eTarax xipyp-
T1YHOTO Ta MPOMEHEBOTO JIIKYBaHHSI.

MeTta podoTH — OLIHUTH CTaH IMyHHOI CHCTEMH y XBOpPHX i3 IMyXJIH-
HaMH TOJIOBHOTO MO3KY Tepesl TIOYaTKOM MPOMEHEBOi Teparii Ta pamioxi-
pyprii Ta MOPiBHATH 0COOIUBOCTI IMYHITETY PH METACTaTHYHUX 1 TTialb-
HUX ITyXJINHAX TOJIOBHOTO MO3KY.

Marepiasim Ta MeTou. Y JOCII/PKEHH] IIPECTaBICH] Pe3yJIbTaTH iIMyHO-
rpam 61 namieHra. 3 HUX 18 mMaIieHTIB i3 NEPBUHHUMHU IIIaJbHUMH MyX-
JMHAMH Ta 23 Talli€HTH 31 BTOPHHHUMH METACTaTHYHUMH ITyXJIMHAMU
B TOJIOBHUI MO30K. SIK KOHTpOJIBHA Tpyla INpeAcTaBieHi pe3yiasraru 20
YMOBHO 3/10pPOBHX MAaIli€HTIB, SKi HE MaJli OHKO3aXBOpIOBaHb. Bik ma-
Ii€HTIB cKJIaB 24—75 pokiB. Yci MaIlieHTH MAlOTh TiCTOJNOTIYHE ITiITBEp-
JOKEHHS llarHo3y myxJmHd. OrnepaTuBHE BTPYYaHHs IPOBOIMIOCH 3a 1,0—
3,0 poku 10 0OCTEKEHHS.

OrmiHka cTaHy IMyHHOI CHCTEMH y XBOPHUX Ha NYyXJIHHH MO3KY IIpoO-
BOIWJIACh 3 ypaxyBaHHSAM KJIITHHHOI, TyMOpadpHOi Ta (aromurapHoOi
JAHKW iMyHITeTy. [ OIiHKM KIITHHHOTO IMYHITETY BHM3HAYEHO Bij-
HOCHY Ta a0COJIIOTHY KiJIbKICTh OCHOBHHX CYOITOITYJISIIIi JTiM(OIUTIB, Ta-
kux sik CD3+ — 3aranphi T-nimdonmt, CD4+ — T-nimbounTu-xenmnepu,
CD8+ — murorokcuyni jgiMpouutn, CD16+ — HaTypanbHi KiepHi JiM-
¢ouurn, CD19+-B-nimdponuru. BuzHaueHHS T'yMOpalbHHX IMOKa3HHUKIB
BKJIFOYAJIO OIIHKY KiJbKicHUX moka3HukiB IgG, IgM rta IgA. KinbkicHa
oliHKa (harouTapHOi JIAHKK IMYHITETY BKJIIOYasia (aronuTapHy aKTHB-
HicTe HelTpodmiB (a came: HCT-tect, iHayKyroua (3MMO3aH) Ta CIIOH-
TaHHA aKTUBHICTH Mi€JIOIEPOKCUIA3U HEUTPOQLTIB).
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Pe3yabTaTn Ta ix odroBopeHHs. [Ipy mopiBHSHHI IMyHHHX MOKa3HHUKIB
KkimpKocTi T- Ta B-cyOmomysimiid 1iM(pOIUTIB y XBOPUX i3 TIEPBHHHUMH
3MOSIKICHUMH TyXJMHAMH MO3KY Ta 31 BTOPHHHHMH METacTaTHIHUMU
MyXJIMHAMH HE BHABJICHO CTATUCTUYHOI BIpOTiMHOI BiAMIHHOCTI MiX
IUMHU TIOKa3HUKamMu. [Ipu miioGracTtomMax BUSBISIOTHCS HAWBWINI PiBHI
CD4+- ta CD8+-nmimdonuTiB y MOPIBHSIHHI 3 IHIIMMHU TPyNamMH IyX-
JIMH, a TaKoX OUIbII BUCOKI piBHI 1gG Ta IgA, HiX NMpyu IHIIUX MyXJIHHAX,
TOAI SIK KOHIEHTpauis IgM 3HaXoauTbcs NMPAKTUYHO HA OJHOMY DiBHI
y BCIX TphOX Tpymax xBopuxX. CHocTepira€rbCsi TEHICHIS a0 3HH-
sxenHst piBHsa IgG ta IgM y KpoBi XBOpMX i3 METACTaTHYHUMHM ITyXJIH-
Hamu. B 000X [ociipKyBaHMX Ipynax OHKOJOTIYHHMX XBOPHX CHOCTE-
pITa€eThesi TaabMyBaHHS MI€IONEPOKCHIA3HOI aKTHMBHOCTI HEHTpoQiniB
Ha (oni 36epexenns ¢pynknii HCT aktuBHOCTI KITiTHH.

BucHoBkH. 3a pe3ynpTaTaMy JOCITIKEHHS IMYHOJOTIYHUX ITOKa3HHKIB
MyXJIMH TOJOBHOTO MO3KYy (SK METAacTaTHYHMX, TaK 1 MEPBUHHUX 3JI0-
AKICHUX TJIQNbHUX) BUSABISIOTHECS YACTKOBI 3MIHM B PI3HUX JIAHKAX iMy-
HITeTy — KIITHHHIN, TYMOpaibHIA Ta (aronuTapHiii akTuBHOCTI. OgHAK
HE BHSBICHO CTAaTUCTUYHO 3HAYYIIOl BIIMIHHOCTI MK MOKa3HHUKAMHU
IMYHHOTO CTaTycCy, 110 MOTPeOy€e MOAANBIIOrO JOCIIKSHHs JaHOT TEMH.
Y XBOpHX 13 MyXJIMHAMH MO3KY Ha eTarli IiIr0OTOBKH JI0 IPOMEHEBOI Tepa-
il HEe CHOCTEPIraroThCs CYTTEBI 3MIHU B IMyHHIH CHCTEMI, 5IKI O YHEMOX-
JIMBIJIM TIPOBEJICHHS TAKOTO JIIKYBaHHS 1 OyJIM OJTHUM 13 IPOTHUIIOKA3aHb.

ABSTRACT

Background. Studies carried out in recent decades have shown that im-
mune cells are essential participants in the cancer process as well as can-
cer-related inflammation. Focus has been increased on understanding the
way how immune cells affect a tumor at different stages of the disease:
early neoplastic transformation, clinically detected tumors, metastatic
spread, and at surgery and radiotherapy stages.

Purpose — assessing the status of the immune system in patients with brain
tumors before radiation therapy and radiosurgery and comparing the fea-
tures of immunity in metastatic and glial brain tumors.

Materials and methods. The study presents the immunogram findings of
61 patients. Out of those: 18 patients with primary glial tumors and 23 pa-
tients with secondary metastatic tumors to the brain. The outcomes of 20
conditionally healthy non-cancer patients are presented as a control group.
The age of patients is 24—75. All patients were histologically diagnosed
with the tumor. Surgery was performed 1.0-3.0 years before the examina-
tion. Assessment of the immune system in patients with brain tumors was
performed taking into account the cellular, humoral and phagocytic com-
ponent of innate immunity. When assessing cellular immunity, the relative
and absolute count of major lymphocyte subpopulations, such as CD3+ —
general T-lymphocytes, CD4+ — T-lymphocytes-helpers, CD8+ — cytotoxic
lymphocytes, CD16+ — natural killer lymphocytes, CD19+-B-lymphocytes,
were calculated. Determining the humoral parameters included an assess-
ment of quantitative values of IgG, IgM and IgA. Quantitative assessment
of the phagocytic component of innate immunity included phagocytic ac-
tivity of neutrophils (i. e. NBT test (Nitroblue Tetrazolium test), inducing
(Zymosanum) and spontaneous neutrophil myeloperoxidase activity).
Results. When comparing the immune parameters of the number of T- and
B-subpopulations of lymphocytes in patients with primary malignant brain
tumors and secondary metastatic tumors, no statistically significant differ-
ence has been detected between these params. Glioblastomas show higher
levels of CD4+- and CD8+-lymphocytes in comparison with other tumour
groups as well as higher levels of IgG and IgA than in other tumors, while
IgM concentration is almost at the same level in three groups of patients.
There is a tendency for reducing IgG and IgM level in the blood of patients
with metastatic tumors. Both groups of cancer patients under study show
inhibition of myeloperoxidase activity of neutrophils in the setting of main-
taining the function of NBT cell activity.

OpuriHanabHi JOCITiIKCHHS

354 Original research


https://doi.org/10.46879/
mailto:precisemaningame@gmail.com

YkpaiHChKHi pagionoriannii Ta onkomorigauid xKypHai. 2020. T. 28. Ne 4. C. 329-424
Ukrainian journal of radiology and oncology. 2020;28(4):329-424

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

observed.

Conclusions. According to the findings obtained via studying immuno-
logical indicators of brain tumors, both metastatic and primary malignant
glial ones, there are partial changes in various immune system compo-
nents such as cellular, humoral and phagocytic activity. However, no sta-
tistically significant difference was detected between immune status indi-
cators, that substantiates the need for further study of this issue. At the
stage of preparation for radiation therapy, no significant changes in the
immune system of the patients with brain tumors, that would make such
treatment impossible and be considered as one of contraindications, are
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3B’s130K po6OTH 3 HAYKOBHMH NMPOrpaMaMu, NJIaHaAMH
i TeMamu

PoOora BuKoHaHA B paMKaX IUIAHOBOT HAYKOBO-JIOCIiJI-
HO1 pobotn JlepxaBHoi ycTaHOBH «IHCTHTYT HEHpoXipyprii
iM. A. T1. Pomoganosa HarioHanbsHOI akagemil MEIUYHUX
HayK YkpaiHm «Po3poOka MeTomy KOMIUIEKCHOTO JIKY-
BaHHS METACTaTHYHUX IyXJIUH TOJOBHOTO MO3KY 3 BHKO-
PHCTaHHSIM TIepe/oNepariitHoro ONpOMiHEHHS.

BCTYII

Pax 3anuinaeTbcsi OAHIEIO 3 OCHOBHHUX MPUYMH CMEPTI
B YCHOMY CBITI, 1 OUIKy€TBCS, IO 3 ypaxXyBaHHIM CTapiHHS
HaCeJICHHS HOoro IopiyHi BTpatH B 8,2 MijgbHOHA TiNBKU
30imbimatees [1]. [lepBuHHI Ta MeTacTaTH4HI ITyXJIMHH
€ CKJIAHUMH EKOCHCTeMaMH, IO CKJIAJaloThCsl 3 HEo-
TUIACTHYHUX KIITHH, no3akniTuHHOro Marpukcy (ITKM)
1 «OONaTKOBMX» HEMyXJIMHHHUX KIITHH, $AKi BKJIIOYa-
I0Th PE3UJICHTHI ME3CHXIMallbHI KIITHHH, CHIOTETialbHI
KJIITHHH Ta 1HQIUIBTPOBaHI 3anaibHi iIMyHHI Ki1iTHHU. [le-
PEXpEecCHHI TiaJior MK PaKOBHMH KIITHHAMH 1 JIOIATKO-
BUMH KJIITUHAMHU CHPUSIE PO3BUTKY MyXJIHMHH 1 hopmye ii.
ITix wac popMyBaHHA MyXJIMHA CTPYKTypa TKaHUHHU Tepe-
TBOPIOETBCS y BY3BKOCIIEIIaIi30BaHE MIKpOCEPEIOBHIIE,
0 XapaKTepu3yeThes momkomkeHuM [TKM 1 XpoHiYHUM
3arajieHHsM [2].

JIoCmiKeHHS ~ OCTaHHIX  JECATWIITH  [MOKa3aJH,
110 IMYHHI KIITHHU € BXJIMBUMHU y4aCHHKAMH OHKOIPO-
Ilecy Ta 3alajeHHs, OB SI3aHOTO 3 PAKOM. 3yCHII Oynu
30CepeKEHI Ha PO3YMIHHI TOTrO, SIK IMYHHI KIITHHH
BIUIMBAIOTh HA PE3YJBTAT PO3BUTKY MyXJIWHU Ha PI3HUX
CTaMisfX 3aXBOPIOBAHHS: pAHHS HEOIUIACTUYHA TpaHC-
hopmarris, KJIIHIYHO BHSBJICHI MyXJIHHH, METACTaTHIHC
MIOIIMPEHHS. Ta Ha eTamax XipyprivHoro Ta IpOMEHe-
BOTO JIIKyBaHHS. BIummB Ha IMyHHY cuUCTeMy pi3HHX Me-
TOMIB JIKYBaHHSI IMyXJMHHOTO IPOLIECY, Y TOMY YHCII
npomeneBoi Tepamii (IIT), me mo KiHI HE MOCIiIKe-
Huid. Tak, KpiM TpsMOro BIUIMBY BHUIIPOMIHIOBAHHS
Ha pakoBi kmituHH, [T MOke BHKIMKaTH Momudikarii
B JIOKQJTEHOMY MIKPOCEPEIOBHIIII Ta IMyHHIH CHCTEeMI, SIKi
3[0aTHI YMHWUTH BIUIUB HA PO3BUTOK IyxyuHHU [3]. Binb-
IIICTh MyXJIMHHUX KIITHH HE EKCIIPecyloTh aHTurenu II
KJIacy TOJIOBHOTO KOMIUIEKCY ricrocymicHocTi (MHC)
i, SIK HACIIIJIOK, BOHU HE MOXYTb O€3M0CEepPEHbO AKTHBY-
BaTH CHECHU(IYHINA ITyXJIWHHAK IMYHITET, OIIOCEPEIKOBA-
Uit CD4+-T-kiniTHHAMH, SKUH HEOOXITHUH 1T PO3BUT-
Ky TPOTHMYXJIMHHUX IMyHHHX BigmoBime#. IlyxmiaHi

Connection with scientific programs, plans and topics

Included into the research project plan State Organi-
zation «Romodanov Neurosurgery Institute of the Na-
tional Academy of Medical Sciences of Ukraine» that is
«Development of a method of comprehensive treatment
of metastatic brain tumors with preirradiationy.

INTRODUCTION

Cancer is still considered as one of the principal causes
of death worldwide, and, in view of aging population, its
annual loss of 8.2 million is only expected to increase [1].
Primary and metastatic tumors are complex ecosystems
consisting of neoplastic cells, extracellular matrix (ECM)
and «additional» non-tumor cells, which include resident
mesenchymal cells, endothelial cells and infiltrated inflam-
matory immune cells. The cross dialogue between can-
cer cells and additional cells furthers tumor development
and forms it. During tumor formation, the tissue structure
changes to a highly specialized microenvironment, charac-
terized by damaged ECM and chronic inflammation [2].

Studies carried out in recent decades have shown that
immune cells are essential participants in the cancer pro-
cess as well as cancer-related inflammation. Focus has
been increased on understanding the way how immune
cells affect a tumor at different stages of the disease: early
neoplastic transformation, clinically detected tumors, met-
astatic spread, and at surgery and radiotherapy stages. The
impact of various options of treating the tumor process, in-
cluding radiation therapy (RT), on the immune system has
not been fully studied yet. Thus, in addition to the direct
effect of radiation on cancer cells, RT can result in modi-
fications in the local microenvironment and the immune
system, which can affect tumor development [3]. Most
tumor cells do not express class II major histocompatibil-
ity complex (MHC) antigens and, as a consequence, they
cannot directly activate specific tumor immunity mediated
by CD4+-T-cells that is essential for antitumor immune
response development. Tumor cells have quite complex
mechanisms due to which they can avoid immune surveil-
lance. These cells can produce immunosuppressive cy-
tokines and involve inhibitory and regulatory cell types,
reduce the expression of MHC class I molecules, cause
anergy or deletion of T-cells and cause dendritic cell (DC)
dysfunction [3—6]. The interaction of all these factors can
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KJIITHHY MAlOTh JOCHUTH CKJIaJHI MEXaHi3MH, 3a JOIO-
MOIOI0 SIKMX MOXKYTh YHHKHYTH IMyHHOro Hamwimy. Lli
KJITHHA MOXYTh TIPOAYKYBaTH IMyHOCYNPECHBHI LUTO-
KiHM 1 3aJyyarHl TajbMiBHI Ta PEryJSITOPHI THIH KJIITHH,
3HIKyBaTH ekcrpecito monekyn MHC kmacy I, Buxmm-
KaTH aHepriro adbo menemito T-KITTHH 1 TUCPYHKIIIO TCH-
nputHux kimitue (JIK) [3-6]. B3aemopnis Bcix mux gak-
TOpPIB MOXE CIPHSTH HE JIMIIE «HEBHIUMOCTD» PAKOBHX
KJITHH JUIsl IMYHHOI CHCTEMH, a i CTUMYJIIOBAaTH ITyXJIMH-
HUH picT [4], TOMy Ba)JIMBO BU3HAYUTH CTAH IMyHHOI CHC-
TEMH Ha BCiX eTarnax KOMOIHOBAHOTO JTiKyBaHHS.

[Moxkazano, mo [1T mMoxe cpusiTé TOMY, 100 MyXJIHHU
CTaBalll «BUJIMMHUMHW» cucteMi imynitery [7-12]. Ilicus
nixyBaaHs [IT cnocTepiraeTbcs 301IbIICHHS MyITy TENTH-
IIB JUIS TIPE3CHTAIlli aHTHUTCHY, sIKa BiJOOpa)KaeTbCs MO-
nekynmamu MHC-I [4]. 3a 10MOMOIOK0 IOr0 MEXaHi3MY
aJaNTHBHI IMYHHI BIIOBiAI MOXYTh CIPHUATH eNiMiHA-
il KITHH Ta METAcTa3iB IyXJIMH, [0 HE EKCIPECYIOTh
MHC-II. CD4+-T-KJIITHHA MOXYTh JOTIOMOTTH 3HUIIUTU
MMyXJIMHHI KTITHHA 32 JTOTTOMOTOI0 JICKUTBKOX MEXaHI3MiB.
HesBaxatoun Ha nieHTpanbHy poinb CD4+-T-xitiTuH y mpo-
THUITYXJIMHHOMY a/IaliTHBHOMY IMYHITETI, MyXJIMHHI aHTH-
TeHH, Taki 9K TAA, MOXyTb OyTH MpeaCcTaBlICHI ICHIPUT-
HUM KIIITHHAM 32 101moMoror0 CD8-+-T-KITiTHH Ta MOJEKYIT
B MHC-I knacy; ueii nporiec Moxe BifnOyBatucs 0e3 J10-
niomoru noniepeanix CD4+-T-kmitun. [IpencrasneHi Buie
JlaHI BKa3ylOTh Ha BAXXJIMBE 3HAUCHHsI BU3HAYCHHS CTaHy
CD-4 Ta CD-8 KIITHHHOI JIaHKM IMYHITETYy Ha DI3HHX
eramnax JiKyBaHHS IyXJIMH, OCOOJIMBO MEpel IMOYaTKOM
IIT. V Toii ke vac Gararo NMUTaHb, IOB’SI3aHUX 31 CTa-
HOM IMYHHOI cuctemu, Kinbkictio CD3+, CD4+, CD8+
Ta {HIIMX IMyHHHX KJIITHH y KPOBI IIPY MyXJIMHAX Pi3HOTO
MTOXO/DKCHHS Ta JIOKANI3allii, y TOMYy 9YHCIi 1 TpH IyX-
JIMHaX TOJIOBHOTO MO3KY, MOTPEOYIOTh IMOAAIBIIONO BH-
BYCHHS, III0 HEOOXiTHO VIS MTPOBEACHHS YCITIITHOTO JIKY-
BaHHs [8, 13, 14].

MeTta podOTH — OIIIHUTH CTaH IMYHHOI CHUCTEMH
Yy XBOPHX 13 MyXJIMHAMH TOJOBHOTO MO3KY IIE€pe]] modatr-
KOM IIPOMEHEBOI Teparrii Ta pamioXipyprii Ta HOPIBHITH
0COOJIMBOCTI IMYHITETY NPH METAaCTATUYHUX 1 TIHAIBHUX
ITyXJINHAX TOJIOBHOTO MO3KY.

MATEPIAJIN TA METOIU JOCJIKEHHSI

YV nocmimpKeHHI MpeCcTaBiIeHl pe3yabTaTH iIMyHHOTO
crarycy 61 marieHTa 3 MyXJHHAMH TOJOBHOTO MO3KY,
i3 HUX 18 — 3 MEepPBUHHUMH TTAJbHUMHU ITyXJIHHAMHU
(TmobnactomMu — 9, aHamIaCTU4HI acTPONUTOMH — 2,
AHAITACTUYHI OJITOACTPOIMTOMHA — 2, aHAIUTaCTHYHI
omironenaportiomn — 2, nudysHi actpouutomMu — 3)
1 23 mamieHTH 31 BTOPUHHUMH METACTATUIHHMH ITyX-
JUHAMH B TOJOBHHH MO30K i3 JIOKAJi3aIli€cf0 TEepPBUH-
HOTO BOTHMINA B MOJOYHIM 3a/m03i — 9 mMalieHTiB, Jie-
reHsx — 5, mkipi (MemaHoma) — 3, KUIIKIBHUKY — 2,
Marmi — 1, meBpi (Me3otemioma) — 1, aHOHIMHHIA MeTa-
cta3z — 1. SIk KOHTpOJIBHA Tpyma MPEICTABICHI PE3yiib-
tatd 20 YMOBHO 3/J0pPOBHX MAIli€HTIB, SIKIi HE Mald OH-
KO3aXBOpIOBaHb. Bik marieHTiB ckiaB 24-75 pokiB.
OneparuBHe BTpyuyaHHs mpoBoauioch 3a 1,0-3,0 poku
0 oOcTexeHHs. Yci Malli€HTA Majid TICTOJOTIYHE M-
TBEP/DKCHHsI JiarHO3y MyXJIMHHU, YCTAHOBJIECHOTO BijI-
MOBIZIHO /IO CY4YacCHUX TiCTOJOTIYHHMX Kiacu]ikamini
nyxJimH. [HpopMOBaHa NMUCHbMOBA 3rofla HA MPOBEICHHS

not only further the «invisibility» of cancer cells by the
immune system, but also stimulate tumor growth [4].
Therefore, it is important to assess the immune system
status at all stages of combination treatment.

It has been made clear that RT can help tumors be-
come «visible» to the immune system [7-12]. After RT,
there is a tendency for increasing the pool of peptides
antigen presentation, which is reflected by MHC-I mol-
ecules [4]. Via this mechanism, adaptive immune re-
sponses can facilitate the elimination of cells and tumor
metastases that do not express MHC-II. CD4+-T-cells
can help to kill tumor cells through several mechanisms.
In spite of the central role of CD4+-T-cells in antitumor
adaptive immunity, the tumor antigens such as TAA can
be presented to dendritic cells by CD8+-T-cells and mol-
ecules in MHC-I class; this process can be handled with-
out involvement of the previous CD4+-T-cells. The data
listed above indicate the importance of assessing the state
of CD-4 and CD-8 cellular component of the immune
system at different stages of tumor treatment, especially
before RT. At the same time, there are lots of issues re-
garding the status of the immune system, the count of
CD3+-, CD4+-, CD8+- and other immune cells in the
blood in tumors of different origin and location, includ-
ing brain tumors, which should be researched further in
order to provide successful treatment [8, 13, 14].

Purpose — assessing the status of the immune system
in patients with brain tumors before radiation therapy and
radiosurgery and comparing the features of immunity in
metastatic and glial brain tumors.

MATERIALS AND METHODS OF RESEARCH

The study presents the immunogram findings of 61
patients with brain tumor, out of these: 18 patients with
primary glial tumors (glioblastomas — 9, anaplastic as-
trocytomas — 2, anaplastic oligoastrocytomas — 2, ana-
plastic oligodendrogliomas — 2, diffuse astrocytomas —
3) and 23 patients with secondary metastatic tumors to
the brain with the primary focus being localized in the
breast — 9 patients, in the lungs — 5 patients, in the skin
(melanoma) — 3 patients, in the intestine — 2 patients, in
the uterus — 1 patient, in the pleura (mesothelioma) — 1
patient, anonymous metastasis — 1 patient. The outcomes
of 20 conditionally healthy non-cancer patients are pre-
sented as a control group. The age of patients is 24-75.
Surgery was performed 1.0-3.0 years before the exami-
nation. All patients were histologically diagnosed with
the tumor in accordance with the current histological
classifications of tumors. Informed written consent for
diagnostic tests was provided to the patients; stored in
clinical records.
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JIIarHOCTUYHUX JOCIIKCHD MAallieHTaMu JaHa 1 30epira-
€TBCS B ICTOPIT XBOPOOH.

OmiHka cTaHy IMyHHOI CHCTEMH y XBOPHX Ha ITyX-
JIMHU MO3KY ITPOBOJIMIIACH 3 YPaxXyBaHHSIM KIIITHHHOI, T'y-
MOpasIbHO{ Ta (ParoUTapHOI JJAHKU IMYHITETY.

JUI OIIHKYM KITITHHHOTO IMYHITETY, BH3HA4YE€HO Bi-
HOCHY Ta aOCOJIIOTHY KUIBKICTh OCHOBHHUX CYOINOIyJIsIIiit
mimporuTie, Takux sk CD3+ — 3arampHi T-mimdonuty,
CD4+-T-nimpouutn — xennepu, CD8+ — nuToTOKCHYHI
mimpount, CD16+ — HarypanbHi KijepHi JgiMbounTH,
CD19+ — B-nimdonurn. BusHauyeHHST KOHIIEHTpAITii 1THX
CyOIOmyIIAIiii MPOBOAMIOCE 32 JOIMOMOTOO BiJIITOBI-
HUX MOHOKJIOHAJIBbHUX aHTUTIN (ipmu Becton Dickinsom
USA, 3a peKOMEHIOBaHUMHU IHCTPYKLISMH Ta MPOTOKO-
JIaMU JIOCTI/UKEHb, a/IalITOBAaHNX 0 BU3HAYCHHS IUX KIIi-
TUH y nepudeprnyHiii KpoBi.

BusHaueHHsS pIiBHSA CHPOBATKOBUX IMYHOTJIOOYIIiHIB
knacy 1gM, IgA nmpoBoamiiock 3a 0NOMOIOK CTaHJIApT-
HUX HaOopiB MoHOcnenudiyHuX cupoBarok ¢ipmu «Mi-
kporeH» M3 P® B arapHux MmiacTWHaX 3TiHO 3 PEKO-
MEHJIAIISIMA Ta IHCTPYKIISIMU BHPOOHHKA. DaronuTtapHy
AKTHUBHICTh JICHKOIUTIB Ta HEUTPOQIIB BU3HAYAIIN 32 JI0-
nomororo HCT-tecTy 3a cnekTpo)OTOMETPUIHUM METO-
oM Toprierka C. H. y momudikamii Jlicsaoro M. 1. Mi-
€JIOTIEPOKCHIA3HY aKTUBHICTh HEUTPO(LIIB IPOBOIMIN
CHEKTPO(OTOMETPHYHIM METOAOM 3a AaKTUBHOCTI BHY-
TPIITHBOKIITUHHOI MEPOKCHIA3H B TOPIBHSAHHI 3 MEPOK-
CHJIa30k0 XPIHY 332 MCTOIUKOI, aaanToBaHOK a0 [DA
aHaJizaropa-piaepa.

CraructnaHy OOpOOKY OTpHUMAHMX pe3yJIbTariB Ipo-
BOIMJIM 3a Tporpamoro Statistica-8§ 3 BH3HaueHHsIM ce-
pemaporo nepudepuanoro (M) KBaApaTHIHOTO BiIXH-
JeHHs Ta nokasHuka CreronenTa. Kpurepiem BinmiHHOCTEH
TIOKa3HMKIB OyJI0 00paHo piBeHb 3Ha4nMocTi p < 0,05.

PE3YJIBTATH TA iX OBTOBOPEHHSA

Jlocnmi/pkeHHsT IMyHHOTO CTaTycy Yy XBOPHX Ha ITyX-
JIMHU TOJIOBHOTO MO3KY NEPBHHHOIO Ta METAaCTaTHYHOTO
TIOXODKEHHST BUSBHWJIO 3MIHM B PI3HUX JIAaHKAaX IMyHHOI
cucremu. Tak, TpH TOPIBHSHHI aOCOIOTHOI KiIBKOCTI
OKpPEMHX CyOTIOMyJISALii JIIM(OIHUTIB BUSIBJICHO IUcOaaHC
y cknmani CD3+-, CD4+-, CD8+-T-nimdormrie Ta CD19+-
B-nmimdonuTis, a came — y NOPIBHSHHI 3 I'PYIOI HEOH-
KOJIOTIYHMX XBOPHX. bByJlo BCTaHOBIEHO IiABHUIIEHHS
BKa3aHOro piBHA cyomomymsmin  T-mimdonutis, 3HH-
skeHHs1 piBHS CDI19+-B-nimdouurie y mnepudepuyniit
kpoBi. [Ipr MOpiBHSIHHI IMYHHUX IOKa3HHKIB y XBOPUX
i3 TICPBHHHUMH 3JIOSKICHUMHE TTyXJIHHAMH MO3KY — TITiO-
OracToMaMy Ta aHAIUIACTUYHUMH acTPOLMTOMAaMH 31 BTO-
PUHHHMH METaCTaTUYHUMHU ITyXJIMHAMH OyJI0 BCTAHOBJIEHO
HE3HauHi BIIMIHHOCTI B KibKOCTi T- Ta B-cyOmomymsmiit
JMQOIHMTIB, a caMe — BMSBICHO, L0 NpU TIiobmacTo-
Max OyB HavBumwid piBeHb CD4+- ta CD8+- mimdoruTis
y TOPIBHSHHI 3 IHIMMMH TPyHNaMH ITyXJIMH, X049a CTaTHC-
TUYHOI BIpOTIMHOI BIIMIHHOCTI MK IMMHU TMOKAa3HUKAMH
HE BUSBJICHO (IaHi HaBeaeHi y Taom. 1, p <0,05).

Bwmict pizHEx cyOmomymsimid miMQOIHTIB 'y KpOBi
XBOpUX 13 METacTaTMYHUMM NyXJIMHAMH Ta aHaruiac-
THYHUMH acTporuTomMamu Il cTymens anaruiasii OyB
NPaKTHYHO OJHAKOBUH, MO CBITYUTH SK HPO iMYyHO-
JIOTIYHY TMOMIOHICTh OHKOJIOTIYHOTO IIPOILECYy B oOpra-
HI3Mi, HE3QJICKHO BiJ JIOKaTi3allii MyXJIMH, HaIpPUKIIA],

Assessing the immune system status in patients with
brain tumors was performed taking into account the cel-
lular, humoral and phagocytic component of innate im-
munity.

When assessing cellular immunity, the relative
and absolute count of major lymphocyte subpopula-
tions, such as CD3+ — general T-lymphocytes, CD4+-T-
lymphocytes-helpers, CD8+ — cytotoxic lymphocytes,
CD16+ — natural killer lymphocytes, CD19+-B-lympho-
cytes, were calculated. The concentration of these sub-
populations was evaluated by means of the applicable
monoclonal antibodies produced by Becton Dickinsom
USA, according to the guidelines and study protocols
adapted to assessing these cells in peripheral blood (Pine-
gin).

The level of serum immunoglobulins of IgM, IgA
class was counted using standard sets of monospecific
sera produced by «Microgen» of the Ministry of Health
of the Russian Federation in agar plates, according to the
guidelines and instructions of the manufacturer. Phago-
cytic activity of leukocytes and neutrophils was assessed
by means of NBT test via colorimetric method of Hor-
diienko S. N. in the modification of Lisianyi M. I. My-
eloperoxidase activity of neutrophils was performed by
colorimetric method on the activity of intracellular per-
oxidase in comparison with horseradish peroxidase ac-
cording to the method, that was adaptive to enzyme im-
munoassay analyzer-reader (Freemel).

Statistical processing of the obtained outcomes was
carried out in accordance with Statistica-8 SW along
with counting the mean peripheral (M) square deviation
and Student’s test. The significance level p < 0.05 was
chosen as a criterion for differences in indicators.

RESULTS AND DISCUSSION

Studying the immune status in patients with brain tu-
mors of primary and metastatic origin has made it pos-
sible to detect the changes in various components of the
immune system. Thus, when comparing the absolute
number of individual subpopulations of lymphocytes, the
imbalance in composition of CD3+-, CD4+-, CD8+-T-
lymphocytes and CD19+- CD3+B-lymphocytes, in com-
parison with a group of non-cancer patients, in particu-
lar, was revealed. An increase in the indicated level of
T-lymphocyte subpopulations along with decreased level
of CD19+- CD3+B-lymphocytes in peripheral blood
were detected. When comparing the immune parameters
in patients with primary malignant brain tumors, that is
glioblastomas and anaplastic astrocytomas, with second-
ary metastatic tumors, there were minor differences in
the number of T- and B-subpopulations of lymphocytes,
namely, it was found that glioblastomas showed the high-
est CD4+- and CD-8+- levels of lymphocytes compared
to other tumor groups, although no statistically signifi-
cant difference between these indicators was found (ref
Table. 1, p <0.05).

The content of various subpopulations of lympho-
cytes in the blood of patients with metastatic tumors
and anaplastic astrocytomas of anaplasia degree III was
almost the same, suggesting immunological similar-
ity of the oncological process in the body, regardless
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Taomanus 1. Knitunauii imyHiteT. AOcoroTHI nokasuuku (p < 0,05)

Table 1. Cellular immunity. Absolute measures (p < 0.05)

TlyxJIHHH TOTIOBHOIO MO3KY CD3+ CD4+ CD8+ CD19+ CD16+
Brain tumors

Meracraszu (nf 23) 1,13+ 0,62 0,63+ 0,36 0,49 +£0,30 0,22 £0,14 0,23+ 0,10
Metastases (n = 23)
[niobnactomu (n =9) 1,28+ 0,51 0,73 0,30 0,54 + 0,24 0,21+0,11 0,30+ 0,11
Glioblastomas (n = 9)
AHAIIACTHIHI aCTPOMMTOMH (N =9) | 15, ) 54 0,68+ 0,31 0,48 + 0,26 0,20+ 0,12 0,21 + 0,09
Anaplastic astrocytomas (n = 9)
Ipyna nopismsmns (n = 20) 1,34+0,51 0,78 + 0,38 0,58 + 0,22 0,20 + 0,08 0,25 + 0,08
Control group (n = 20)

y TOJOBHOMY MO3Ky YM B MOJIOUHIM 3aio3i. Jlemo
OKpEMO BHIUIAIOTHCS TOKa3HWKK BMicTy CD16+ — Ha-
TYpajdbHUX KUIEPHUX KIITHH. Tak, IPH METaCTaTHIHHUX
MyXJIMHAX Ta TMPHU AHAIIACTUYHMAX ACTPOLUTOMAX BH-
sBJIIEHO 3HIKeHHs piBHS CD16+-kiniTuH y KpoBi, TOMi
SK TIpH TI00JacTOMax Majo MiCle MiJBHIICHHS Kijlb-
kocti CD16+-nimdponuris B 1,4-1,5 pasy B nopiBHsHHI
3 QHATUIACTUYHUMH aCTPOLIUTOMAMH.

AHanoriyni 3MiHM B TIOKa3HMKaX IMYHHOI CHCTEMH
BUSIBJISIIOTBCSL HE JIMILE Y BU3HAYCHHI aOCOIIOTHOT Kijlb-
KOCTI NEBHHUX CyONOMyJSii JIiMQOIUTIB, a W TpH Bija-
HOCHOMY (BIZICOTKOBOMY) piBHI JIIM()OLUTIB, SKAN TEK
MATBEPKYE HASBHICTD 3MIH 3aJI©KHO BiIl XapakTepy
MTyXJIMHHOTO TPOILECY, & caMe — MEPBUHHHUX YN MeTa-
CTaTUYHUX MyXJIWH (DaHi HaBenmeHi y Tadm. 2, p < 0,05).
Boanowac mpu MOpiBHSHHI BiJICOTKOBOTO Ta abCOIIOT-
HOTO BMICTY TNEBHHUX CyOHoOmyssimiid gimMQonuTie MoxxHa
BIIMITHUTH, 110 BH3HAYCHHS aOCOIFOTHOIO BMICTY IMYH-
HUX KJITHH Y KPOBI OLIBII HAOYHO LIIOCTPYE CTaH IMYH-
HOI CHUCTEMH, HIX BIJICOTKOBHMH ii piBeHb, ane ISl MOB-
HOTH YSIBJIEHb IIPO OCOOJIMBOCTI TOpYLIEHb B IMYHHIH
crcTeMi HEOOXiJHO IPOBOJMTH BH3HAUCHHS SIK aOCOJIIOT-
HOTO, TaK 1 BIJICOTKOBOTO PiBHSI NEBHHMX CYyOITOITYJIsIIii
TMQOIUTIB y epudepuaHiil KpoBi.

of tumor location, such as brain or breast. Indicators of
CD16+- content of natural killer cells are somewhat dif-
ferent. Thus, in metastatic tumors as well as in anaplastic
astrocytomas, the level of CD16+-cells in the blood was
decreased, while in glioblastomas the number of CD16+-
lymphocytes was a 1.4-1.5-fold increased compared to
anaplastic astrocytomas. The same changes in the im-
mune system params are found not only in assessing the
absolute number of certain subpopulations of lympho-
cytes, but also in the relative (percentage) level of lym-
phocytes also confirming the changes depending on the
nature of the tumor process, i.e. primary or metastatic
tumors (ref Table. 2, p < 0.05). At the same time, when
comparing the percentage and absolute content of certain
subpopulations of lymphocytes, it should be noted that
evaluating the absolute content of immune cells in the
blood more clearly illustrates the immune system status
in comparison with its percentage level, however, to get
the whole picture of the peculiarities of disorders occur-
ring in the immune system, both absolute and percentage
level of specific subpopulations of lymphocytes in the
peripheral blood should be counted.

When assessing the humoral immunity indicators,
that is the levels of different types of immunoglobulins
in the peripheral blood, the dependence on the nature

Taoauus 2. Knitunauii imysiteT. BigHocHi nokasuuku (p < 0,05)

Table 2. Cellular immunity. Relative mesures (p < 0.05)

L7l I I GRS CD3+ CD4+ CD8+ CD19+ CD16+
Brain tumors

Meracrasu (n =23) 7022747 | 3994+840 | 30,52+697 | 1486+592 | 1536+3,60
Metastases (n=23)
[niobnactom (n = 9) 69,60 + 14,06 | 39,62+944 | 29,68+ 8,08 12,06 + 5,29 17,60 + 5,49
Glioblastomas (n=9)
AHAIIACTHYHI ACTPOUHTOMH (N =9) | 9y 56, 195 | 4258 +943 | 29464786 | 1334557 | 13,68+4.27
Anaplastic astrocytomas (n =9)
Tpyna nopisHsms (n = 20) 73254543 | 4128+1047 | 31.7+8.13 11,09£329 | 1482+542
Control group (n = 20)

[Ipuy BU3HAYCHHI TOKA3HHUKIB TyMOPAJIBHOTO IMY-
HITETY, a camMe — DIBHIB PI3HUX THUIIB IMYHODIOOYIIHIB
y nepudepudHiii KPOBi, yCTaHOBJICHA 3aJICKHICT BiJ Xa-
pakTepy IyXJHHHOTO mpoiiecy. [Ipu miiobmacroMax BUsB-
JsleThest OlnbI BUCOKMH piBeHb 1gG Ta IgA, HiX npu 1H-
mUX IyXJIMHAX, TOAI SIK KOHLEHTpauis IgM mpakTuyHo
3HAXOIWUTHCS HA OIHOMY PiBHI B YCiX TPBOX TpyIax XBO-
pux. CrocTepira€TeCsi TEHICHIA A0 3HIKCHHS PIBHA

of the tumor process was detected. Glioblastomas show
higher IgG and IgA levels than other tumors, while IgM
concentration is almost at the same level in all (3) groups
of patients. There is a tendency for reducing IgG and
IgM levels in the blood of patients with metastatic tu-
mors (ref Table. 3, p < 0.05). In contrast to the cellular
immunity indicators, characterized by increased level of
specific subpopulations of T-lymphocytes compared to
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IgG Ta IgM y kpoBi XBOpHX i3 METaCTaTHYHHMHU
MyXJMHaMH (maHi HaBemeHi y Tabm. 3, p < 0,05).
Ha BigmiHy Bil MOKa3HUKIB KJIITHHHOTO IMYHITETY, n¢
BiIMIYA€THCS TiBUIICHUHA PiBEHh OKPEMUX CyOTIOIYIIs-
uiit T-niMmpouuTiB, y NOPIBHSHHI 3 TaHUMH I'PYIH KOHT-
pOJFO, PiBHI BCIX IMYHOITIOOYIiHIB OyiaM 3HHUKCHUMH,
IO CBiJUUTH MNPO IEBHUH PIZHOCIPSIMOBAHUN BILIUB
MYXJIMH TOJIOBHOTO MO3KYy Ha I€BHI JIAaHKH IMyHHOI CHC-
TEMH.

the control group, the levels of all immunoglobulins were
reduced suggesting a different effect of brain tumors on
certain components of the immune system.

When evaluating the activity of the nonspecific
phagocytic component of the immune system, it has been
revealed that in all groups of patients with metastatic
and primary tumors, there is inhibition of myeloperoxi-
dase levels in leukocytes, which is most significant in
metastatic tumors. At the same time, the NBT activity of

Ta6auus 3. 'ymopansuuii imysiter (p < 0,05)

Table 3. Humoral immunity (p < 0.05)

[TyxJMHI TOTOBHOTO MO3KY
Brain tumors

IgA

IgM IgG

Mertacrasu (n = 23)
Metastases (n = 23)

1,600

0,92 + 0,070 9,48 + 0,070

[miobmacromu (n = 9)
Glioblastomas (n =9)

1,81 +0,32

1,05+ 0,36 11,47 +2,84

AHartacTu4Hi acTpouToMu (n = 9)
Anaplastic astrocytomas (n = 9)

1,48 £ 0,59

1,03+£0,33 10,77 £ 1,94

I'pyna nopiBusaxHs (n = 20)
Control group (n = 20)

[lpu BUW3HAuUCHHI aKTUBHOCTI HecmenugiyHoi Qaro-
IUTApHOI JIAHKM IMYHHOI CHCTEMM OyJIO BCTaHOBJICHO,
II0 B YCIX TPyNax XBOPHX i3 METaCTATHYHUMHU Ta TIEPBUH-
HUMH IyXJIMHAaMH BHSBIISIETHCS TaJIbMYBaHHS PIiBHS Mie-
JIOTICPOKCUAA3H B JICHKOIUTAX, AKe OyJa0 HAHOLTBIT 3Ha-
YUMHUM IIpY METAaCTaTUYHMX IMyXJuHaX. Y TOH ke 4ac
HCT axTuBHICTH JIEHKOIIMTIB, sKa BiAmoBigae 3a (aro-
LUTapHY aKTHBHICTh HEHTpoQuIiB Oyna Ha piBHI MOKa3-
HUKIB I'PYIH TOPIBHSHHS MIPYU METACTATHYHUX MyXJIMHAX
1 JIelI0 3HMWXKEHOI0 y TpyIli XBOpHX 13 TiiobiiactoMaMu

(maui HaBeeHI y Taom. 4, p < 0,05).

leukocytes, which is responsible for the phagocytic activ-
ity of neutrophils, was at the level of the control group
in metastatic tumors and mildly reduced in the group of
patients with glioblastomas (ref Table. 4, p < 0.05).

Therefore, in the group of patients under study, there
is inhibition of myeloperoxidase activity of neutrophils
in the setting of preserving NBT function of cells, sug-
gesting a selective dysfunction of the phagocytic compo-
nent of the immune system, which is responsible for non-
specific immunity, and this may result from direct effect
of tumor factors on this immunity component.

Taoauns 4. @arorurapaa aktuBHICTE (p < 0,05)
Table 4. Phagocytic activity (p < 0.05)

[TyxJmHA TOTOBHOTO MO3KY HCT-tect ciontanuunii | IngykoBaHmii (3uM03aH) | AKTHBHICTH Mi€JIONEPOKCHIA3M
Brain tumors NBT-test spontaneous Induced (Zymosanum) Myeloperoxidase activity

Meractasu (n = 23)
Metastases (n = 23) 258,72£33,16 50,33+ 13,60 14,23 +3,30
I'mio6nacromu (n = 9)
Glioblastomas (n = 9) 238,45+ 51,93 53,97 £ 15,56 14,83 £ 4,64
AHANIACTIIH] aCTpoLTOMH (1 = 9) 249,8 + 49,43 57,55+ 15,51 17,50 + 4,59
Anaplastic astrocytomas (n =9)
Ipyna nopisissns (n = 20) 248,5 +25,63 57,79 + 11,88 14,12 2,63
Control group (n = 20)

OTXe, y JOCHIIKYBaHOI TPyIH XBOPHX CITOCTEpira-
€TBCSl TAJIbMyBaHHSl Mi€JIONEPOKCHIa3HOI aKTUBHOCTI
Helrpodinie Ha Qoni 30epexenHs ¢ynkmii HCT ak-
TUBHOCTI KJITHH, IIO CBIMYUTH MPO BHOIPKOBI MOpY-
IIEHHs y (aronuTapHiil 1aHi IMYHITETY, sIKa BiJIIOBIIaE
3a Hecnenu(iYHUN IMYHITET, a 1[e MoXe OyTH ITOB’sI3aHe
3 HaINpPaBJICHOO JI€I0 MMyXJIMHHAX YHHHHKIB Ha 110 JIAHKY
IMYHITETY.

[TpoananizyBaBmiM OTpUMaHi JaHl IMyHHOrO CTa-
TYCYy Y XBOpHX i3 NMyXJIMHaMH MO3KY Ha €eTami IiJIro-
TOBKHA IO PaAiOTEparieBTUYHOTO JIIKyBaHHs, sike Oyre
HarpaBjieHe Ha ITyXJIMHHE BOTHHIIE, MOXKHA Yy3araib-

HUTH 1X TAaKUM YUHOM. Y XBOpPHX I€pea IOYaTKOM

Having analyzed the obtained data on the immune
status of patients with brain tumors at the stage of pre-
paring for radiotherapy treatment, which will be directed
to the tumor nidus, we can summarize them as follows.
Thus, patients retain the function of T-cell immunity be-
fore treatment. However, a minor decrease in B-lympho-
cytes level should be noted. There are also changes in
the phagocytic activity of neutrophils: on the one hand,
inhibition of myeloperoxidase activity in the setting of
preserving their NBT activity, which is responsible for
phagocytic activity.

Therefore, at the stage of preparation for radiation
therapy, no significant changes in the immune system
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JIiKyBaHHs 30epiraeTbest pyHKIis T-KITITHHHOT JTAaHKK 1My~
HITETy. AJie CJiJ| BIIMITUTH HE3HAYHE 3HIDKCHHS DPIBHS
B-nimdonuTis. Takox criocrepirarorbest 3MiHH y (haromm-
TapHI{ aKTUBHOCTI HEUTPO(DLITIB — TATEMYBaHHS Mi€Jome-
POKCHIa3HOI aKTUBHOCTI KJIITHH Ha (POHI 30€pekKeHHS IX
HCT axruBHOCTI, siKa BiAmoBigae 3a (haronuTapHy aKTHB-
HICTb.

TakuM dYMHOM, y XBOPHX I3 IIyXJIMHAMH MO3KY
Ha eTari MiJArOTOBKU JI0 MPOMEHEBOi Teparii He CrocTe-
piraioThCsi CyTTEBI 3MiHM B IMYHHIN cHCTeMI, sKi O yHe-
MOKJIUBIJIM TIPOBEJCHHS TAKOrO JIKYBaHHS 1 Oynu Of-
HUM 13 TPOTHUIOKa3aHb. bibllle TOro, BUsIBJIEHA IEBHA
aKTHBi3alis IMYHHOI CHCTEMH, IO TiJATBEPIKYETHCS
MIBUILEHHSIM PIBHS NPAKTUYHO BCIX CyONOmyssimii
T-nimporwmtiB y nepudepnuHiii KpoBi. 3MiHM B TyMoO-
panbHii Ta (haroryTapHii JIAHII y UX XBOPUX HE3HAYHI
1 TaKOXK HE € (PaKTOPOM, SIKHI JTIMITy€ TIPOBEACHHS IbOTO
eramy JiikyBaHHs. [IpuanHM, MeXaHi3MH PO3BUTKY Ta 30e-
PeKEHHA Takoro AucOaiaHcy y CKIaai Ta aKTHBHOCTI
IMYHHUX KJIITHH B OopraHi3mi Bimomi [15, 16] i moB’s3ani
B MEPILY YEpry 3 MyXJIMHHUMH YMHHUKAMH, a MOTIM 3 Xa-
paKTepoOM MOIEePEeTHBOTO JIIKYBaHHS, SIKE Y)KE MPOBOJH-
JIOCh IMM XBOPHM, OCOOJIMBO MPH METACTATUUHHX ITyXJIH-
Hax.

Jpyroro 0coONUBICTIO OTPUMAHUX PE3YIBTATIB € Te,
10 HE BHSBJIEHO CYTTEBOi CTAaTUCTUYHO 3HAYUMOI pi3-
HUII MDK TIEPBHHHMMH 3JIOSIKICHUMH MYXJHMHAaMH TO-
JIOBHOTO MO3KY Ta METaCTaTHYHUMH ITyXJIUHAMH MO3KY,
Jie TIEpPBHHHE BOTHHUINE dacTime Oyllo B MOJOYHIN 3a-
703i. IMyHHI NTOKa3HUKH XBOPHX HA METACTaTHUHI ITyX-
nuHA OyM TOAIOHI 0 BiAMIOBITHMX MOKA3HHUKIB XBOPUX
3 aHAIUIACTHYHUMH aCTPOLMTOMAMH, SIKi BITHOCSTHCS
no III crynenst anamasii. HaifOinpmn 310sKiCHI TTianbHI
nyxJiuHd — nriobnactoma (IV cryninb anaruiasii) manu
Jieno 30UIbleHni piBeHs cyonomyisiuid T-nimdonuris,
0 JOCHTH CKIAAHO TOSICHUTH, OCKIIBKH BIiZOMO,
110 TIPH IIMX ITyXJIMHax OyBae HaiOLIbII 3HAUHUN HrCcOa-
JIAHC y CKJIaJl IMyHHHX KJITHH Ta TaJIbMyBaHHS CIICLH-
(iuHOTO MPOTUIYXIMHHOTO iMyHiTeTy [17].

MosmBO, TOfaiblle JOCHI/PKEHHS IBOTO  IH-
TaHHSA Ta YTOYHEHHS OCOOIMBOCTEH JIKyBaHHS I03BO-
JUTH JaTH BIAIMOBiNB, YOMY IPH IJIio0IacToMax, IyX-
nuHax [V crymeHs anamasii, iMyHHI TTOKa3HWKH BHII,
HDK NPU MEHII 3/I0SKICHUX aHAIUIACTUYHUX aCTPOIUTO-
Max Ta MeTacTazax.

VY XBOpHX 13 METaCTaTHYHUMH Ta TMEPBUHHUMH ITyX-
JIMHAMH MO3KY PEECTPYIOThCS NEBHI 3MIHU B KJIITHHHIMH,
ryMOpaJIbHIil Ta QarouuTapHiii J1aHKax IMyHHOI cHC-
TEMH, SIKi CBIZUaTh MPO pPI3HOHANpPABJIEHY 0 MyXJIUH-
HOTO MPOIIECY Ha IMyHHY CHCTEMY, 1 IIi 3MiHHU 3aJe)KaTh
BiJ] [ICTOCTPYKTYPH DIIIAIBHUX ITyXJIUH.

BUCHOBKH

1. HaiiGinpn 3Ha9uMi 3MiHU B PiBHI MOKAa3HUKIB KITi-
THUHHOTO IMYHITETY CIIOCTEPIraloThCs TPH IITiaIbHUX
myximuHax [V cTynens aHamasii, mrioOmactomax, sKi
XapaKTePU3YIOThCS 301TBIICHHSIM KIUTBKOCTI XENMEePHUX
(CD4+) Ta uutorokcnunux (CD8+) kiIiTHH y MOpiBHSHHI
3 IHIIMMH XBOPHMH 3 METACTaTHYHUMH Ta aCTPOLUTap-
HUMH ITyXJIMHAMU Ta JJAHUMH TPYIH HOPIBHSHHSI.

2. Ilpu Bu3HAUCHHI aKTUBHOCTI HecHeIUdiu-

HOi arouuTapHOi JaHKM IMyHHOI cucTeMu OyJo

of the patients with brain tumors, that would make such
treatment impossible and be considered as one of con-
traindications, are observed. Moreover, there is a certain
activation of the immune system, which is confirmed by
increased levels of almost all subpopulations of T-lym-
phocytes in the peripheral blood. Changes in the humoral
and phagocytic component in these patients are insignifi-
cant and also they are not the factor limiting this stage
of treatment. The reasons, mechanisms of development
and maintenance of such imbalance in the composition
and activity of immune cells in the body are known [15,
16] and they are associated with tumor factors in the first
instance, and then with the nature of previous treatment
already provided for these patients, especially in case of
metastatic tumors.

Another feature of the obtained outcomes is that no
statically significant difference was revealed between
primary malignant brain tumors and metastatic brain tu-
mors, where the primary focus was more frequently lo-
cated in the breast. Immune indicators of patients with
metastatic tumors were similar to those in patients with
anaplastic astrocytomas, which belong to anaplasia de-
gree III. The most malignant glial tumors, that is glio-
blastomas (stage IV of anaplasia), had somewhat in-
creased level of T-lymphocyte subpopulations, which is
difficult to explain, since these tumors are known to have
the most significant imbalance in immune cell composi-
tion and inhibition of specific antitumor immunity [17].

Probably, further study of this issue and clarifying the
features of treatment will make it possible to answer the
following: why in glioblastomas, tumors of degree IV of
anaplasia, immune levels are higher than in less malig-
nant anaplastic astrocytomas and metastases.

In patients with metastatic and primary brain tumors,
certain changes in the cellular, humoral and phagocytic
parts of the immune system are recorded suggesting the
differently directed effects of the tumor process on the
immune system and these changes are specific depending
on the histostructure of glial tumors.

CONCLUSIONS

1. The most significant changes in the cellular immu-
nity level are observed in glial tumors of anaplasia de-
gree IV, glioblastomas, which are characterized by an in-
creased number of helper (CD4+) and cytotoxic (CD8+)
cells in comparison with other patients with metastatic
and astrocytic tumors and the control group data.

2. Changes in the humoral immune system compo-
nent were characterized by higher levels of IgG and IgA
in glioblastomas and a tendency for decreased levels of
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BCTAHOBJICHO, 1[0 B YCIX Ipynax XBOPHX 13 MeTacTaThy-
HUMH Ta NEPBUHHUMH ITyXJIMHAMH BUSIBISIETHCS TAJIBMY-
BaHHS PIBHS MI€JIONIEPOKCHIA3U B JICHKOIUTAX, sSIKe OyII0
HaWOITBII 3HAYMME NPU METACTAaTUYHHUX ITyXJIMHAX
Ha QoHi 30epexxerns ix HCT akTHBHOCTI, sKa BIATIOBIAa€e
3a (haronMTapHy aKTUBHICTD.

3. 3MiHM B TYMOpaJBHIN JaHII IMYHITETy Xapax-
Tepu3yBanucs Oimpmn BHCOKMM piBHeM IgG Ta IgA
pH TTio0IacToMax Ta TEHACHINEI0 10 3HWKCHHS PiBHSI
IgG ta IgM y KpoBi XBOpHUX 13 METACTATUYHUMHU ITyXJTH-
HaMH.

4. BusiBneHuil iMyHHHH JqucOaniaHc y CKiIajl Ta ak-
TUBHOCTI IMYHHUX KJITHH HE € MPUYMHOIO BiJMiHU
abo HeNpoBe/IEHHS NPOMEHEBUX METOIB JIKYBaHHS,
a HaBIIaK¥, BU3HAYCHHS CTaHy IMyHHOI CHCTEMH B IIPO-
Ileci IPOMEHEBOI Tepartii 103BOJIsiE KOHTPOJIIOBATH IIPO-
[ec JIKYBaHHS Ta 3amo0iraTd pO3BHTKY IMYHOJOTIY-
HUX YCKJIQTHCHb, TaKUX SK paiamiiHui iMyHOIC(IIHNT,
JIEHKO- Ta TPOMOIIUTOIICHIS Ta iH.
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IlepcnekTHBH MOJATBIINX AOCTi/IZKEHD

[omanpuie MOCHiPKEHHSI IMyHHOTO CTaTyCy XBOPHX
i3 DIaJbHUMM Ta METACTaTHYHMMH IyXJIMHAMU Ha eTa-
Tax JIo Ta IMicIIsl TPOMEHEBOTO JIIKyBaHHS.

Konduaikr intepecin
ABTOpH 3asBISIOTH PO BIICYTHICTH KOH(IIKTY iH-
TepeciB.

Indopmanis npo pinancyBaHHs
PoGora ¢inancyerbesi Bumarkamu JlepkaBHoro Oro-
JOKETY YKpaiHu.

Prospects for further research

Further studying the immune status of patients with
glial and metastatic tumors at the stage before radiother-
apy and after radiotherapy.
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