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OCOBEHHOCTU PACNPEAEJIEHNSA OMNYXOJ1b-ACCOLIUMPOBAHHbIX
MAKPO®AIroe B MEHUHFrMOMAX roJIoBHOIro MO3rA

3anopoXXCKUi rocyaapCTBEeHHbIN MeAULMHCKUIA YHUBepcuTeT (r. 3anopoxbe)

lMpoBeneHHOe unccnenoBaHMe SBASETCA 4aCTblO
KOMMJIEKCHOW Hay4HO-MCCNeaaBaTenbCKon paboTu ka-
denpbl NaTonornyeckon aHaToMun U cyaedHom mean-
LMHbI 3an0OpOoXCKOro rocy4apCTBEHHONO MeANLIMHCKO-
ro yHMBepcuTeTa no TeMe «HOBble TEXHONMOrNY paHHeN
OVNAarHOCTUKN OHKOMOMMHYECKNX, HEenpO-9HOOKPUHHBIX,
CepaeyHO-CoCYyaNCTbIX, Llepebpo-BackynsipHbIX, ayTo-
WMMYHHbIX 1 MHOEKUMOHHbIX 3aboneBaHuii», Nerocy-
napcTBeHHon pernctpaunm 0106U003709.

BctynneHne. MEHUHIMOMBbI TOJIOBHOrO MO3ra
ABNAIOTCS OOHUMU U3 Hambonee pacnpoCTpPaHEHHbIX
onyxonen LUHC y B3pocnoro HaceneHus [1,7]. Heob-
XOAMMOCTb MOMNCKa HOBbIX CTpaTernii Ne4eHnst MEHUH-
rMom npmuBena K uccnefoBaHusm B 06nactn B3anMo-
OelCcTBMS ONyxXonn M MMMYHHOM cucTtemsl [1,3,10].
PaHee coobuwianocb, 4YTO NPUCYTCTBME MMMYHOKJIE-
TOYHbIX MHUNBTPATOB B TakMX OMyXOMsX, Kak pak
NIerkoro, MenaHoMa, pak SMYHUKa 1 KONOPEKTasbHbIN
pakK, MOXET CYLIEeCTBEHHO BUATb Ha KJIMHUYECKUIA
nporHo3 3abonesanus [9]. Cpeaun opyrux NePBUYHbBIX
onyxonen Mo3ra aKCrnepumMeHTasbHble NCCef0BaHUS
B 0011aCTV NPUMEHEHUS UMMYHOTEPanuu NPOBOAATCS
B rnmomax [5].

XOTa cCaMW MEHUHIMOMbI B OCHOBHOM COCTOSIT 13
OMyXOJNIEBbLIX KJIETOK, MMEIOTCA CBEAEHUS O HanMynuv
MHOUABTPALMN BOCNANUTESNIbHBIMUA U HOPMAJIbHBIMU
peakTUBHbIMW KeTkaMu (Hanpumep, mMmakpodaramu/
KNeTKaMm MUKPOMn n numooLmtaMmn) B ONyxonesom
TKaHu MmeHuHruom [1,3,8]. B cBoto oyvepenb, HeobXo-
OVMO MNPUHATE BO BHUMAaHUE, 4YTO MOBEOEHMEe OMnyXo-
N 3aBUCUT HE TOJIbKO OT LUUTOreHEeTUKU, HO Takke OT
OMyxO0NIEBOr0  MUKPOOKPYXEHWS, NPEeACcTaBfEHHOro
VIMMYHHbBIMW KleTKamMu, KOTOpble MOryT Kak nogaep-
XK1BaTh POCT ONyX0Nu, Tak U yrHeTaTb ero. B atom OT-
HOLLUEHNUN U3YyYEeHUE POSIN NMHDUNBTPUPYIOLLNX OMYXOJb
VIMMYHHBIX KNIETOK CTAHOBUTCS OCOOEHHO akTyaslbHbIM
B MJlaHe onpeneneHust NPporHo3a M BO3MOXHOIo BHe-
OpeHVs METOA0B UMMYHOTEPaNuu.

PesynbTtathl MccnenoBaHnini 3apybexHbIX aBTOPOB
NOATBEPXOAT reTeporeHHOCTb KJIETOYHOrO cocTaBa

vanda.voteva@yandex.ru

MEHVHIMOM, I4e BMeCTe C OCHOBHOWN dpakuuen ony-
XONEBbIX KJIETOK CUCTEMATUYECKN OBHapyXmBaeTcs
BapmnabenbHas MHOUNLTPaUUS TKaHEBbIMU Makpoda-
ramy, KOTOpble HasbiBalOT OMyX0Jb-aCCOLMNPOBAH-
HbiIMn Makpodaramm (OAM) 1, B MEHbLUEN CTEMEHN,
T-numdpountamm, HK-knetkamm 1 He6obLLINM Konnye-
cTBOM B-numoountos [1,4]. UIMMYHHbIE KNIETKM XOPO-
IO afoanTUPYOTCS K OKPYXAIOLLEl cpeae, U pearupyoT
Ha CUrHasbl OT OKPYXaKLLMX KNETOK, 3aCTaBAs UX Me-
HATb CBOe noBeaeHne. Makpodaru moryT nmbo ycunm-
BaTb, MO0 NOAABNATbL POCT OMyX0Jn, B 3aBMCUMOCTHU
OT CUrHasoB, NoJly4aeMblX OT OKPYXaloLLLEN UX cpeabl.
CuntaeTcs, 4TO OMyxoneBbIe KNETKM CaMn MOTYT BAU-
ATb HA NOBEAEHME MOHOLUMTAPHBIX KIETOK, YTO AenaeT
MX NOTEHUMaNbHOM TepaneBTUYECKON MULLEHbIO [2,6].

HecMoTps Ha TO, 4TO MHOXECTBO MCcnenoBartenen
onucbiBaloT nHbunbTpaumio OAM pasHbIX TUMOB OMy-
Xonen, AaHHble 00 ux GeHOoTMNE U PYHKLUMNOHANBHbIX
CBOMCTBaxX B MEHMHIMOMax KpamHe orpaHu4eHHole. Mo-
HUMaHMe PONN NHOUNLTPUPYIOLLMX UMMYHHBIX KIIETOK
B MEHUHIMOMaX, CPeaun KOTOPbIX BaXXHAs POJib NPUHAL-
nexut OAM, nmeeT pellaroLee 3HaveHve ans dyayuue-
ro NPYMEHEHNS MMYHOTEpPanuu.

Llenb pa6oTbl. M3y4nTb BbIpaXeHHOCTb UHOUIb-
Tpaumm n ocobeHHocTn pacnpepeneHns OAM B onyxo-
JIEBOW TKaHW [0OPOKAYECTBEHHbIX U 3710KAYECTBEHHbIX
MEHWHIMIOM FOJIOBHOIO MO3ra.

OO0BLeKkT U MeToabl uccnepoBaHud. B paboTe ns-
Y4YEH OMNEepPaLMOHHbIA MaTepuan — yaaneHHble BO BPeEMS
HEeNPOXMPYPrmyeckmnx onepaumin MEHUHIMOMbI FOJ0OB-
Horo mo3ara 'y 30 60sbHbIX, B BO3pacTe oT 25 a0 67 net.
B cOOTBETCTBMW C TMMCTONOrMYECKON Knaccudukaumen
BO3 (2007), cpean nobpokavyeCTBEHHbIX MEHMHIVIOM
(grade |) 6bINM M3yYeEHBI MEHUHIOTENMOMATO3HbLIE Ba-
pUaHTbl MEHUHIMOM (N =6), NnepexoaHbie (N=6), dpnbpo-
Onactuyeckue (N=6) n aHrmomaTtosHele (n= 2). pynny
aHannacTnyecknx meHuHrnom (grade lll) coctasunm 10
cnyyaeB (n = 10), B 5 13 KOTOpbIX Habnwaancsa peum-
avB onyxonu. Cpean [obpokayeCcTBEHHbIX MEHUHTMOM
85% nmMmenu KoHBekcuTanbHylo nokanuaaumio, 10% —
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cyOTeHTOpManbHylo U 5% nokann3oBanock B 06nactn
danbkca. B rpynne aHannactnyeckux meHmHruom 10%
Onyxonen nokann3oBanocb B 06nactu nepenHen ye-
penHoi amkn, 10% — cyb6TeHTopuransHo n 80% menn
KOHBECKUTASIbHYIO IOKaIM3aumio.

Mocne ¢pukcaunm onyxoneBonm TKaHM B HENTpaib-
HOM 3abydepeHHoMm 10% dopmanvHe obpasupbl Me-
HUHTMOM 3anuBanu B napaduH n N3roTaBanBamn ce-
puiiHbIe CPe3bl TONWMHON 4 MKM A5 NOCNneayoLwero
FMCTONOrNMYECKOr0O U MMMYHOIMCTOXMMUYECKOTO
(UTX) nceneposanua. Ona UMX nccneposaHnsa npo-
BOAMIN TeMNepaTypHYID OEeMACKUPOBKY aHTUrEeHOB
nyTem HarpeBaHus Ha BoasiHOM 6aHe B Tpuc-3/1TA Oy-
depe (pH=9,0) n nopaBNANM akTUBHOCTb SHAOrEHHOM
nepokcunagasbl 3% pacTBOPOM MEPEKNCKM BOAOPOLA B
COOTBETCTBUM CO CTAHOAPTM3MPOBAHHBLIMY MNPOTOKO-
namn. B napaduHoBbix cpedax nposoaunu UIMX unc-
cnefoBaHve C UCMNOJIb30OBAHNMEM MOHOKIOHANbHbIX
aHTuTen MoHu anti-CD68, Ab-4, Clone PG-1, ready-
to-use. Ona Bu3yanusauuum CBA3bIBAHUSA aHTUTEN B
Ka4yecTBe XPOMOreHa npUMeHsNn AMaMmmMHOBEeH3UANH
(cuctema EnVision + «<DAKO», — NaHusa). Pe3ynbratbl
Kaxgor UIMX peakumm oueHmBanu KOJIMYECTBEHHbLIM
MEeTOAOM MyTEM MoAcYeTa MO3UTUBHO OKPALUEHHbIX
KNeToK B nose 3peHusa mmkpockona Axioplan 2 («Carl
Zeiss», lepmanusa) npu yeBenunyeHum x600. Ctatm-
cTuyeckylo 00paboTKy pe3ynbTaToB uUccnenoBa-
HUSI NPOBOAMAM C MOMOLLbIO HenapameTpuyeckoro
U-kputepusa MaHHa-YUTHU, pe3dynbTaTbl cHUTanm Lo-
cToBepHbiMK nNpu p<0,05.

PesynbraTbl UCCNIe[0BaHU U UX 06CYyXXaeHne

Bo Bcex uccnemoBaHHbIX 06pa3uax MEHUHIMOM,
Kak B JOOPOKAYECTBEHHbIX, TaK U B 3/1I0KAYECTBEHHbIX,
HaMm ypanocb 06Hapyxutb OAM. Konunuectso OAM
B NMPOaHaNN3MPOBAHHBIX MEHUHIMOMax BapbUpOBano
OT c/yyas K Cny4yalo, B YaCTHOCTU OTMevanachb Bblpa-
XeHHast nHdunbtpaums CD68+ makpodaramm B aHa-
NiacTUYecKmx onyxosnsx. PaHee B MEHMHIMOMax Obinu
MOEHTUOULMPOBAHBLI OBE OCHOBHbLIX TFPYMMbl KIETOK:
CD45- onyxoneBble knetkn n CD45" nHbunstpurpyto-
e MMMyHHble kneTku. Cpeam nocneaHunx, 00JbLUINH-
ctBOo nmeno deHotun HLA- DR+CD14+CD68+CD16-
/+CD33-/+, COOTBETCTBYIOLLMIA MOHOUUTapHO/
MakpodaranbHOMy NMPOUCXOXAEHUIO, YTO Takxke Moj-
TBEPXOANOCb MX BbICOKOM aroumMtapHoOM 1 3HOO0UM-
TApHOWM aKTUBHOCTbIO U UX MOpPdOnormen, BMecTe C
MEHbLUEN NONynsaunmen UUNTOTOKCUYECKMX NMMPOLN-
TOB, B o0CHOBHOM CD8+ T-knetok n HK-knetok [4].

OnyxoneBas TkaHb MEHUHIOTENVMOMATO3HbIX BapU-
aHTOB 0006pPOKAYEeCTBEHHbIX MEHUHIMOM Oblna npepn-
CTaBfieHa 3aNUTENNONAHBIMU KNETKaMU OKPYIION Unu
noNnroHanbHom @opmbl C 303UHOPWUIILHON LUTO-
nnasmomn n aapamMm OKpyrion nian oBasabHON GOpMbl.
OnyxoneBble KNETKN MecTaMu GOpMUPOBAIU CONUa-
Hble Mons, MecTamMu rpynnupoBanmcb B BUAE MUKPO-
KOHLEHTPUYECKMX CTPYKTYyp. BcTpeyanoch 60nblioe
KOMMYECTBO COCYAOB Pas3fiMyHOro kanmbpa, KoTopble
OblNI PAaBHOMEPHO pacrnpeaesnieHbl B Nosie 3peEHNS MU-
kpockona. Mpu NIMX-nccneposaHnm oTMevanoch 3Ha-
YynTenbHOE U paBHOMepHOe HakonneHne OAM B none
3peHus MUKpockona, cpenHee konuyectBo CD68+
Makpodaros coctaBuno 76,77+2,85 knetok B none
3peHus.

durbpobnacTnieckme MEHUHrMOMbl Obinn npen-
CTaBfE€Hbl YOJVIHEHHbIMW  KJIETKaMUu, pPacrOIOXeH-
HbIMW My4yKaMu, YEPEaYIOLLMMNCS C KOJNareHOBbIMU
BOJIOKHaMu. NpeobnagaloimM TUNOM KJIETOK B 3TOM
BapuaHTe MeHWHIMoM sBnsTcs dubpobnacTono-
nOOHblIE  apaxHOUAIHAOTENMOLMUTEI C  YAJIMHEHHbLIM
anpoM. B aTux onyxonsx obHapyxmBanocb 6osblioe
konundyecteo OAM, koTopble aMddy3HO pacnonara-
JIMCb B MOJIe 3pPEHUsT MUKPOCKONa, uuToniasmatmye-
CcKOe oKpawuBaHue aHTn-CD68 BbISBNSNOCH Kak B ne-
pUKapunoHe, Tak U B LMTOMIA3MaTMYeCKnx oTpOCTKax.
B mMecTax ckonneHus MWKPOCOCYAOB Habnoaanochb
HEKOTOPOE YBESIMYEHME MIIOTHOCTU UX PACMONIOXKEHMS.
CpenHee konnyectso CD68+ makpodaros cocTaBuio
100,4£3,14 kneTok B nosne 3peHust, 4To ObII0 OOCTO-
BEPHO Bbilwe, YeM konnyectso OAM B MEHUHIOTENNO-
MaTO3HbIx BapmaHTax (p=0,001).

MepexooHble MEHUHIMOMbl  XapakTepu3oBainch
CMELLAHHbIMU WU NEPEXOAHbIMU YepPTaMn MEHUHIO-
TENNOMATO3HbIX U HUBPOBNACTUYECKNX MEHUHINOM.
KoHUueHTpUyeckme CTPYKTYpbl M NCaMMOMHbIE TeNbLa
0COBEHHO 4aCTO BCTPEYaIUCb MPU 3TOM BapuaHTe,
KOTOpbI SBASETCH Haumbonee KnacCUYecKMm cpeau
BCEX MEHUHIMoM. KOHLEHTpUYecKne CTPYKTypbl U3
KJIETOK 3NUTENNONOHON (OPMbl ObINN OKPYXEHBLI MO
nepndepun yanHeHHbiMu durudpodnactonoaodbHbIMU
knetkamu. CpegHee konuyectso CD68+ makpodaros
cocTaBuno 95,05+5,98 knetok B none 3peHunsi. OAM B
OCHOBHOM pacnonaranucb AndaoysHo, B nepmBacky-
NAPHbIX 06nacTsAx Habnoganack TeHAEHUMS K nx 6onee
nnoTHoMy pacnonoxenHmio (puc. 1A). Konuuectso
OAM B nepexoHbIX MEHUHIMOMax OblI0 JOCTOBEPHO
6osblle, YeM B MEHMHrotTennmomarto3sHbix (p=0,034) u
CTaTUCTMYECKkM He oTamyanoch (p=0,239) oT konuye-
ctBa OAM B dGnbpob1acTUHEeCKNX BapruaHTax.

B aHrnomatosHbIx BapuaHTax MeHuHrnom grade |
Habnoganocb nNpeobnafaHne KPOBEHOCHBLIX COCY/0B
HaJ, KONIMYECTBOM OMYXOSEBbIX KNETOK. BOMbLWMHCTBO
M3 HUX ObIIM HEGONBLLOrOo AMAMETPA C BbIPAXKEHHbIM
rMannHO30M, TakXke Onpenensnncb COCyAbl Masoro
WU CpefHero kanubpa, C TOHKOM WUu TONCTOW CTeH-
KoW. Mo cpaBHEHUIO C APYrMMN BapmaHTaMm Ao6poka-
YECTBEHHbIX MEHVHIMOM, B @HIMOMATO3HbIX BapuaHTax
konndyectso OAM Obino He3HauuTenbHbIM. CpenHee
konnyecteo CD68+ makpodaros coctaBuno 17,1£2,71
B nose 3peHus. BecTpevanuck yyactkm onyxonu ¢ eam-
HUYHbIMM OAM, B OGONBLLUMHCTBE XE MOoNei 3peHus
CD68+ makpodaru Obinn cBaA3aHbl C KPOBEHOCHbLIMU
cocynamun. Cumtaetcs, yto OAM pacnonoxeHHble B
nepuBackynsipHbix 061acTax cnocobCcTBYOT MeTacTa-
31POBAHUIO OMYXONEBbIX KNETOK B PA3J/INYHbIX OMYX0NsAX
nytem cekpeumn Takmx daktopos, kak EGF [6]. Konu-
yectBo OAM B aHrMomarto3HbIX BapuaHTax OblIo [0-
CTOBEPHO MeHbLue (p=0,001), yem BO BCeX OCTasIbHbIX
npoaHann3MpoBaHHbIX BapuaHTax [A00pPOKa4YeCTBEH-
HbIX MEHUHIMOM (Tabsn.).

[ns MHOrmMx onyxonei 6Gbina ycTaHOBEHA Koppe-
nauma mexay ymcnom OAM um nporHo3om 3abonesa-
HUSA, NpUYeM B OOMbLUMHCTBE Clly4aeB Takas CBSA3b
yKkasbiBana Ha CHUXEHWE BbIXWBAEMOCTU NauNEHTOB
[2,6]. Bonbwoe konnyectso OAM BbICTynano B kave-
CTBE HE3aBUCUMOrO MPOrHOCTUYECKOrO ¢akrtopa B
pasnunyHbix onyxonsx [6]. Cuntaetcs, yto OAM cekpe-
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TUPYIOT pPasfinyHble NpoTeassbl,
KOTOpble pas3pyLualoT 6a3anbHble
MeMbBpaHbl BOKPYr 04aroB Mpo-
nndepaumm onyxoneBbiX KNeTok,
nobyxpaasi Ux pPacrnpoCTpaHATb-
CA B OKpyXawLllyio cTtpomy. B
y4yacTkax BPEMEHHOro OTCyT-
CTBUSI KPOBOCHaOXeHUs U Xpo-
HMYECKOM OMyXx0JIEBOV MMNOKCUMN
B MEPUHEKPOTUYECKUX YyHaCTKax,
Makpodarn KoonepupyiTcs C
OMyXONEBbLIMU KNEeTKaMUN U NHAY-
LMPYIOT KPOBOCHAOXEHME 3TUX
o4yaroB MyTeEM MOBbLILEHUS Cce-
KPELUUM aHMMOreHHbIX POCTOBbIX
dakTopoB n pepmeHToB (VEGF,
MMP9, uPA), koTtopble audp-
GYHAMPYIOT OT  FUMOKCUYECKNX
obnactenn n BMecTe ¢ Apyrumm
NMPOAHIMOrEHHBbIMY  CTUMYNaMu
B OMyXOJIeBOM MUKPOOKpPYXe-
HUM CTUMYNUPYIOT MUrpaLuio n
nponudepaumnio  dHAoTENManb-
HbIX KJI€TOK COCEOHWX BacCKyss-
PU30BaHHbIX Y4aCTKOB C mocne-
aywouwein nx depmentos (VEGF,
MMP9, uPA), koTopble AMOPYHOMPYIOT OT FMNOKCU-
yeckmnx obnacTter n BMECTE C APYrMMU NPOaHTMOreH-
HbIMW CTUMyNaMn B OMYXOJIEBOM MUKPOOKPY>XEHUN
CTUMYNIMPYIOT MuUrpauumio u nponudepaumio 3HOO-
TennanbHblX KNETOK COCEAHUX BaCKyNspU30BaHHbIX
y4acTKOB C nocrnenyouwen nx ondoepeHunpoBkon B
HOBble cocyapl [2,6].

Ona aHannacTMyeckmx MEHUHrMOM Oblo Xapak-
TEPHO HanMyne ABYXMEPHbIX MIACTOB C yTPaToOn HOP-
MarsibHOWM CXEMbl POCTa B BUAE 3aBUTKOB U/WN MY4KOB,
KOTOpPOE OnpefenseTcs kKak paccnavBalowuii pocT
(sheeting), ¢ Hannumem ckonnexHunn numdbounTono-
[OOHBLIX OMYyXONEeBbIX KNETOK C 3aMETHOW yTpaTon uu-
TOMnMasmbl (TO €CTb BbICOKMM SIAEPHO-LIMTOMNNA3MaTu-

5

i Pat s, gt

}} '1.’.

7

Puc. 1 A - puddpysHaa niounsrpaumns OAM

B TKaHU NepexoaHbiX MeHUHruom. Ye x600.

Puc. 1 B — BbipaxkeHHas unpunsTpaumua OAM
B aHanaacTU4eckMx MEHUHIMOMaX C PeLANBOM.

YB x600. MeTon UIX k anti-CD68.

YEeCKMM COOTHOLWEHVEM). KneTkm aHannactnyeckux
MEHWHIMOM OT/IM4anuUChb OT Apyrux OonbLMMKU pas-
Mepamu, 3HAYUTENbHLIM SOEPHUM MOAUMOPPUIMOM,
NOBCEMECTHO OMPEeAEeNnsnnUCb NaTtonornyeckme MuTo-
3bl. g 3TUX onyxonen Oblnn xapakTepHbl o4arun He-
KPO30B pPas3nmMyHon GopMbl 1 BEANYMHBIL. [110THbIE WH-
dunbtpaTtel 13 OAM pacnonaranucek guddysHo B none
3peHust, B HEKOTOPbIX MEHUHIMOMAX UX PaBHOMEPHOE
pacnpeneneHve 4epeaoBanocCh C YBENMYEHHbBIM UX KO-
JINY4ECTBOM B yHaCTKaX CO 3HAYUTESbHLIM KOJTIMYECTBOM
MuKpococynoB. Hanbonbliee konnyectso OAM 6bino
oBHapyXXeHo B peumausupyowmx cnyyasx (puc. 1B).
CpeaHee konmyectBo CD68+ MakpodaroB COCTaBuIO

Ta6bnuua.
CpaBHuTenbHas oueHka konmyectea OAM B no6pokavecTBeHHbIX (grade I)
1 35no0kavyecTBeHHbIX (grade ) MeHnHrnomax rosnosHoro mo3ara (M£m)
MmcTonornueckui fmcTonornueckui
BapMaHT M cTaamMs Konunuecteo OAM P BApMaHT M cTaaMA Konunuecteo OAM p
(M=m) (M=m)
(grade) MeHUHrnomsl (grade) MeHUHrnomsli
NepexoaHbie (grade 1) 95,05:5,98 Pubpobnactuseckme 100,4+3,14
(grade )
M 0,034~ 0,001*
E€HUHIrOTEeNIMOMATO3HbIE 76.77+2.85 MEHVIHIOTE/IMOMATO3HbIE 76.77+2.85
(grade ) (grade )
MepexogHble (grade |) 95,05+5,98 AHrnomaTo3sHble (grade I) 17,1271
- 0,239 0,001*
Pubpobnacty-yeckne 100,4+3,14 Mepexoatbie (grade 1) 95,05+5,98
(grade )
AHrmomatosHsble (grade ) 17,1£2,71 AHrnomato3sHble (grade I) 17,1£2,71
MEHUHIrOTENMO-MaTO3HbIE 0,001* dubpobnacTuieckune 0,001*
(grade I) 76,77+2,85 (grade ) 100,4+3,14

MpumeyaHme: * — LOCTOBEPHOCTb OTANYMIA HA OCHOBaHUN U-kpuTepusi MaHHa-YutHu, p<0,05.
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75,45%7,89 B none 3peHusi. Mpu cpaBHEHUN Konuye-
ctBa OAM B fOOPOKAYECTBEHHBIX U 3/10KQYECTBEHHbIX
MEHUHIrMomax 6b10 06HAPYXEHO, YTO UX KOJIMYECTBO
npakTu4yeckun He otnnyanock (p=0,591), yto coBnagaeT
C AaHHbIMK apyrux astopos [1,10].

BbiBOAbI

1. Bo Bcex nobpokavyeCcTBEHHbIX MEHUHIMOMAaX Bbl-
ananacb MHdUnbTpaums OAM, KONMYECTBO KOTOPLIX
BApbMpPOBaNO B Pa3/IMYHbIX FMCTONOMMYECKUX Bapu-
aHTax, Npu 3TOM Haubonbllee KOJMYECTBO Onpeae-
NAN0Chb B NEPEXOHBLIX U GUOBPOBNACTUYECKNX MEHUH-
rmomax. Konuyecteo OAM [OCTOBEPHO OTAMYANOCh
MeXAy pasfiMyHbIMU BapaHTaMn MeHUHrnom grade |.

2. AHannactMyeckne MeHWHrMOMbl XapakTepuso-
Ba/IUCb BbIpaxeHHoOW Auddy3HON uHbUNbTPaunen
CD68+ makpodaramu; 3HauYMTENIbHOE KONMYEeCTBO
OAM B MUKPOOKPY>XEHUM PeLuanNBUPYIOLLNX MEHUH-

rMOM MOXeT CnocoBCTBOBATbL MPOrpeccun onyxose-
BOro pocrTa.

3. Mpwu cpaBHeHnn konuyectsa OAM B MEHUHINO-
max grade | n grade Ill Ham He yaanock BbISIBUTb 4OCTO-
BEPHbIX OT/INYMIA, HTO MOXET OblTb CBA3aHO C HEGOJIb-
LIMM KONMYECTBOM UCCNIEA0BaHHbIX Clly4aeB 1 TpebyeT
OanbHenwero aetanbHoro ndydeHmsa ponn OAM B me-
HUHIrMoOMax Ha 6osee O6LLMPHOM MaTepuane.

MepcnekTuBbl panbHENWUX UCCenoBaHUN.
MccnenoBaHme ponm makpodaroB, Kak rMaBHbIX KNETOK
OMyx0J1eBOro MUKPOOKPYXEHUS B MEHUHIMOMAX, SBJIS-
€TCS NepcrnekTUBHbLIM HanpaBiieHeM 418 pa3paboTku
aHTUMakpodaranbHoO Tepanuu, koTopass Morna Obl
BO3OENCTBOBATb Ha crneunduryeckne nytu, CBA3aHHbIE
C aHrMOreHe30oM 1 OrnyxoneBo NPOrpeccuen, a Takxe
ABUTbCH TEOPETUHECKOM OCHOBOWM AN5 AOMNOSHEHUS
1 pacLUMpPEHMS UMEIOLLEErOCS apceHana cpencTs 60pb-
Obl C AA@HHBIMW OMYXONSAMMU.
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YAK: 616.831 - 006 - 018.5

OCOBJIMBOCTI PO3MOAITY NYXJIMHO-ACOLLINOBAHUX MAKPO®ATIB B MEHIHIIOMAX FOJIOBHO-
ro MO3KY.

BorteBaB. €.

Pe3lome. 3 MeTO0 BU3HAYEHHS HASIBHOCTI i OCOONMBOCTEN PO3MNOAiNy NMyxiIMHO-acouiioBaHuUX Makpodaris
(MAM) B MeHiHrioMax rofloBHOro Mo3ky 6yno npoBeneHe iMyHOricToxiMiYHe JOCNIAXEHHS onepaLinHoro marepia-
ny 30 BunaakiB MeHiHriom, 3 akux 20 Bunagkie ctaHoBuam grade | meHiHriomn i 10 Bunaakis — grade lll. BctaHoBne-
HO, Wo NMAM 3ycTpivyaloTbCs SK B A0OPOSAKICHMX, Tak i B aHAMJIACTUYHMX MEHIHTioMax, MPr YoMy iX KiJIbKiCTb OCTO-
BIPHO BIOPI3HAETLCS Y PI3HMX BapiaHTax JOOPOSAKICHUX MEHIHMOM. AHANNACTUYHI MEHIHFIOMU XapakKTepuayTbCa
BUPaXEHOO ANdY3HOW iHDInbTpauieto NMAM, 3 HANBINbLLIOK KiNbKICTIO B PELMAVBYIOUNX NyxnHAx. JOCTOBIPHUX
BiAMIHHOCTEN NpW NOPIBHSAHHI KinbkocTi NAM B MmeHiHriomax grade | Ta grade |l Ham BCTaHOBUTU HE BAANOCS.

KniouoBi cnoBa: MeHiHrioma, nyxJIMHO-acoLinoBaHi Makpodaru.

YAK: 616.831 - 006 - 018.5

OCOBEHHOCTU PACNPEAEJIEHNA ONYXOJiIb-ACCOLUUNPOBAHHbIX MAKPO®DAIroB B MEHUHINO-
MAX TOJIOBHOIO MO3ra

BoreBaB. E.

Pesiome. C uenbio onpeneneHns Hanmuns 1 0COOEHHOCTEN pacnpeneneHnst ornyxoJsib-aCcCoLMNPOBaHHbIX
Makpodaros (OAM) B MEHMHIMOMAX rOJIOBHOrO MO3ra 6bi/10 NPOBEAEHO MMMYHOIMCTOXUMNYECKOE NCCNeaoBa-
HVe onepaumnoHHoro marepuana 30 crnydyaeB MEHUHrMoM, U3 KoTopbix 20 cnydaeB OblIM NpeacTaBneHbl grade
| meHnHrnomamum n 10 cnyyvaeB — grade lll. YctaHoBneHo, 4To OAM BcTpeyaloTcsl kak B JOOPOKAYECTBEHHbIX,
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TaK 1 B aHan1acTUYeCKNX MEHUHIMOMAaX, MPU YeM UX KONMYECTBO AOCTOBEPHO OTINYAETCS B pa3/MyHbIX BApuaHTax
[06pPOKAYECTBEHHBIX MEHVMHIMOM. AHaMNIaCcTUYeCKME MEHUHIMOMbI XapaKTepU3YTCS BblpaXeHHOW Anddy3HO
nHpunsTpaumein OAM, ¢ HaNBONbLLMM KOJIMYECTBOM B PeLMONBUPYIOLLIMX ONYyXonsxX. JOCTOBEPHbLIX OTANYMIA NpU
cpaBHeHun konnyectsa OAM B MmeHmHromax grade | v grade Il Ham yCTaHOBUTB He yaanocCh.

KnioueBble cnoBa: MEHUHIMOMA, OMYyX0Jib-aCCOLMMPOBAHHbIE Makpodaru.

UDC: 616.831 - 006 - 018.5

PECULIARITIES OF TUMOR-ASSOCIATED MACROPHAGES DISTRIBUTION IN MENINGIOMAS OF THE
BRAIN

Voteva W. E.

Abstract. Immunohistochemical study was performed on 30 cases of surgically treated meningiomas in order
to determine the presence and peculiarities of tumor-associated macrophages (TAM) distribution in meningiomas
of the brain. According to the WHO criteria (2007) 20 cases comprised grade | meningiomas, corresponding to
6 meningothelial meningiomas, 6 transitional, 6 fibroblastic and 2 angiomatous, grade lll meningiomas consisted of
10 cases. The age range was 25 to 67 years. Immunostaining of macrophages was performed with the anti-CD68
antibody (Clone PG-1, ready-to-use). TAM were enumerated under 6004 magnification within 10 fields. Statistical
significance was determined through the non-parametric Mann-Whitney U test. P-values < 0,05 were considered to
be associated with statistical significance. Quantitative data were processed in a computer program, (SPSS statisti-
cal software version 17.0; SPSS Inc., Chicago, IL, USA).

Obtained results and discussion. In all investigated samples of meningiomas, both benign and malignant, we
found tumor-associated macrophages (TAM). Number of TAM varied from case to case in all represented speci-
mens, particularly a conspicuous infiltration of CD68+ macrophages was revealed in anaplastic tumors. Among
benign meningiomas the highest quantity of TAM was observed in fibroblastic subtypes, brownish cytoplasmic
staining was revealed in the cytoplasm and elongated processes of tumor cells. These cells were evenly distributed
along the tissue specimen with tendency of clustering in the perivascular spaces. The number was 100,4+3,14 cells
in the field of vision, their quantity was significantly higher than in meningothelial subtypes (76,77+2,85, p=0,001).
Transitional subtypes were characterized by marked diffuse infiltration of TAM with clustering in the perivascular
spaces, the mean number was 95,05+5,98 in the field of vision, it was statistically higher than in meningothelial
subtypes (76,77+2,85, p=0,034). Number of TAM did not differ significantly between fibroblastic and transition-
al subtypes (p=0,239). In angiomatous meningiomas number of blood vessels exceeded quantity of tumor cells.
Comparing with the other benign meningiomas this subtype was characterized by sparse infiltration of TAM. The
mean number was 17,1%£2,71 in the field of vision, it was significantly lower than in other variants of grade | menin-
giomas (p=0,001). There were areas with sporadic TAM in the field of vision, majority of CD68 + macrophages have
been associated with blood vessels.

Histological picture of anaplastic (grade lll) meningiomas was characterized by two-dimensional sheets, lack-
ing typical meningioma growth pattern defined as sheeting, small cell formations, interpreted as tumor cells with
increased nuclear/cytoplasmic ratio, high frequency of pathological mitoses. Dense infiltration with TAM was
evenly distributed through tissue specimen, brisk infiltration was found in recurrent cases, the mean number was
75,45+7,89 cells in the field of vision. It is believed that TAM are responsible for destruction of basal membranes
around clusters of tumor cells by secreting different proteases, prompting rapid invasion of tumor into surrounding
tissues. Also they support tumor vasculature acquiring proangiogenic properties, thereby triggering so called an-
giogenic switch in the tumor through secretion of angiogenic molecules. However we could not find any significant
differences in the number of TAM between grade | and grade Il meningiomas.

Prospects for further research in this area include development and clinical application of immunotherapy which
could target specific pathways linked with angiogenesis and tumor progression in meningiomas.
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