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Mampuxcri memanonpomeinazu (MMII) axkmugyromucs 3a ymos einokcii, € ghax-
MOPOM MIKPOOMOYEHHA RYXAUHHUX KAIMUH Y NePBUHHIL nyXauHi ma micysx 6i00a-
AEHO20 MeMAacma3yearts, 3abeneuyroms OucemiHayiio nyxaunnux kaimut. Coo-
200Hi ocobuusuli inmepec onkonozie cghorycosanuii Ha susuenni MMII sk mpuzepie
8Ux00y Ouceminosanux nyxaunnux kaimun (UIIK) 3i «cnasvoeo» cmany npu miti-
Maneniil 3anuwiKoeii xeopobi (M3X). Mema: docaioumu 3anexcHocmi Mixc HoKa3-
HUKAMU GKMUGHOCMI ¥CeAaMUHRA3 y nyxauni ma Kicmxoeomy mosxy (KM) i desxu-
Mu 2inoxcis-acoyitiosanumu haxmopamu MiKkpoomouerHa npu paky wiaynka (PIII),
BUAGUMU 36 A3KU MiXC pigHamu axmuerHocmi yceaamunas y KM xeopux na PII ma
CMAOdismMU 3aX6OPIOBAHHA, DigrHem Memacma3syeanHs, nasenicmio JIIKy KM; a ma-
KOXNC BUIHAYUMY 3ANeHCHOCINI MidiC ROKQ3HUKAMY axmueHocmi dceaamunas y KM
i mpusanicmro dcumms nayicamie 045 MONCAUB020 IX GUKOPUCIMAHHS NPU NPOCHO-
3i nepebizy M3X. O6'exm i memodu: docnidocero 282 xeopux na PII (174 wono-
eixu, 108 xcinox), axux posnodinusu 3a cmadisamu 3aX60PIOGAHHA MAKUM YUHOM:
48 0ci6 — I, 80— 11, 85 — 111, 69— 1V cmadis. Buxopucmaro memodu 3umoepaghii
6 nogiakpunamionomy zeni, iMyHozicmo- ma iMyroyumoximiuni, Y cmamucmuurit
06pobuyi euxopucmani t-kKpumepiii Cmorodenma, Kopeasyiiinuil ananis, aHaniz eu-
xcusanocmi 3a Kanaanom — Meiicpom. Pesyavsmamu: 6UAGACHO KOPEeAAYii Midxc aK-
musnicmio MMI1-2 ma -9y KM xeopux na PIII, 3 00Hoe0 60Ky, ma excnpecieio ei-
nokcis-acoyitiosanux binxie (HIF- 1), winonicmro mikpocydun 3a excnpecicio CD34
ma Flt-1y nyxaunax, 3 inwoeo (r = 0,30—0,51; p < 0,05). Pieni axmusnocmi xcena-
munaz y KM xeopux na PII ne Kopearoroms i3 NOKA3HUKAMU K MEMacma3y8anHts
y Aimgpamunni 8yaau, mak i giddanenoeo memacmasyaarns (p > 0,05). [l ecix do-
CRIOHCERUX nAYicHMIB, @ MaKoXC 013 MUX i3 HUX, Y K020 KAIHIMHO He UAGNEHO 8i00a-
Nerux Memacmasie (kameeopis M), 00cmogipro niomeeposwcero 36 430Kk HasgHocmi
HIIK i3 MMII-2. Axmusnicme ocmanneoi 6 KM 3a eidcymnocmi JTIK 6yna maiixnce
¥ 3 pasu nuxcuoro 3a axmuericms y KM 3 nasenumu J1IK. Ilayickmu, sixi e npoxo-
duau nicasonepayitiny mepaniro, 3 axmugricmio MMII-2y KM < 2,8y.0. acugyms
docmogipHo dosue, Hixc nayickmiu 3 euujoro axmuericmio (p = 0,016). Ilayiecnmu
3 axmugricmio MMII-9y KM < 3,0y.0. sxcugyme Gosuie, Hixc 3 BULOI0 GKMUBHIC-
mro, xo4a piznuys Hedocmosipra (p = 0,218). Ilpu yvomy sk 3a éidcymuocmi, mak i
3a nassnocmi JIIIK y KM kpawgy 3a2anbHy 3-piuHy UNICUBAHICMb GIO3HAUEHO Y 2py-
nax 3 axkmuenicmio MMII-2 < 3,6 ma < 4,8 y.0. idnogiono. Bipozidro, é nepuiomy
sunadxy MMII-2 xonmponroe duceminauyiro, a 6 dpyeomy — euxid AIIK 3i «cnasuo-
20» cmany. Bucnoexu: scenamunasu KM e zinoxcis-acoyitiosarnumu ghaxmopamu mi-
kpoomouenns npu PII; MMII-2y KM xeopux na PIII acouiiiosana 3 duceminayicro
nyxauHHUX KnimuH i € mapkepom M3X; MMII-2 ma -9y KM moxcymo Gymu 6uxo-
pucmari s KoHmpoAaro nepebizy 3axeoprosarHs y nayicumie i3 PIII.

dakTopiB i pepMeHTIB, 30KpeMa ITPOTEa3, SKi CTBOPIO-

BizoMo, 1110 Yepe3 HU3KY YMHHMKIB, MeXaHi3Mu aii  10Th BiIOBIHI YMOBM [/Is1 TyXIMHHOI Tiporpecii [1-3].
SIKHX 3arajloM HEJIOCTATHLO BUBUEHI, MyXJIMHHi KJIiTH-  TaKUM YMHOM, CUTHAI MiKPOOTOYCHHS 3a6€3MeYyI0Th
Hu ([TK) MOAyIIOIOTH CBOE MIKPOOTOUEHHSI, CTUMY-  iHBa3ilo Ta BiqgajicHe MeTacTa3yBaHHS ITyxIMHH [4, 5].
JIOIOYM CTPOMAJIbHI KJIITMHH A0 CEKpellii JogaTKoBux  KUIio4oBi MemiaTopu LuX mpoueciB — hepMeHTH ITia-
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POIMHM MaTpUKCHMX Meranonpoteinas (MMII) [6],
mo 3a0e3MevyI0Th PErYJISIIii0 MyXJIMHHOIO POCTY, pe-
MOJIEIIOBaHHA TKaHUH, IIPOLCCH 3aIlaiCHHA, iHBa3ilo
Ta MeTacTasyBaHHs. CydacHi JOCTiXKEHHS T03BOMSIIOTh
BBaxaTh MMII He mimme dakTOpoM MiKpOOTOUEHHS,
cnpusttiauBoro i ITK, ane it perysiTopoM CHTHaIb-
HMX NUISIXiB, Yepe3 SIKi BiIOyBa€ThCSI KOHTPOJIb PO3I10-
BCIO[DKEHHA ITyXJIuHH [6—8].

MeracTasyBaHHS yXJIMHM SIBJISIE COOOT0 6araTocTy-
TICHEeBUIA TIpolec, muiaxoM skoro ITK auceMiHyIoTh i3
IEPBUHHOI ITyXJIMHH 0 BiIlaJeHHX BTOPDHHHUX Opra-
HiB i TKaHuH. ITK peani3yioTs cBili METaCTATUYHUA T10-
TeHIiaJ ITicJist HaOyTTS BIACTUBOCTEMN, 1110 I03BOJISIOThH
iM TUCEeMiHyBaTH — BilpMBaTUCH Bill MEPBUHHOI MTyX-
JIMHM, MirpyBaTH B HaBKOJIMILIHi TKAHWHM Ta CyJIUHH,
LIUPKYJIIOBATH B CYTUHHOMY PYCII, TOCSATaTH BTOPHH-
HUX CaifTiB, eKCTpaBa3yBaTH Ta CTa0iIi3yBarucs B MeTa-
cTaTHIHUH 1eHTp. KoXeH i3 X eTarriB 3a0e3reayeThes
BaXXJTUBOIO (hYHKIIIOHATBHOIO yaacTio MMII, 30kpema
xenatuHas [9]. ¥V npoueci guceminartii ITK Bxmova-
10ThCS Y HU3KY B3a€MO/IIl AK 6€3110cepeIHbO i3 BIaCHE
ekcTpaLemoaapuuM MatpukcoM (EIIM), Tax i 3 iforo
TIpoTeiHAMH, acollilfoBaHMMM 3 HUM (paKTOpaMH poC-
Ty, IUTOKiHAMH, 0a3aTbHUMH MeMOpaHaMU, KJTiTHHA-
MU SHIOTEIiI0, LIMPKYAIOIOYMMH KIIITHHAMH KPOBI, Mi-
KPOOTOYCHHSIM BTOPHHHOTO caitty, e IIK y KiHiieBoMy
PaxXyHKY 3aMillIyIoTh HOpMAaJIbHi TKAHWHY Ta POPMYIOTh
MetacTarnaHui ieHTp [ 10, 11]. Ha cboromHi Bxe moka-
3aHO 3[]aTHiCTh IEPBUHHOI IMyXJIMHU Yepe3 HU3KY pak-
TOPIB «IOTYBaTH» TAaK 3BaHi MCTACTATHYHI Hillli JJ1sI OCi-
nannasa quceMinoBanux ITK (JAITK), To6To cTBOpioBaTH
BiIMOBiIHE MiKpOOTOYEHHS Y MiCLISIX BilIaJIeHOTO Me-
TacTazyBaHHA. Take MiKpooTOYeHHs (G OPMYETBCS, 30-
KpeMa, IUIAX0M iHayKyBaHHA eKcrpecii MMIT ynepen-
METAaCTATHYHMX CalTax, IKe, BipOrimqHO, BinOyBaeThCS
e xo ocizauus AI1K [12—14]. Orpumani pesyabTaTi
JI03BOJISTIOTH IIPUITYCTHTH, 100 BU3HAYEHHS aHOPMaJTb-
HUX 3pa3KiB ekcrpecii MMII y HopMalbHUX TKaHMHAX
MOXE 03HAa9aTH HASIBHICTb BiIIAJICHUX KITIHIYHO HEBU -
3HAYEHUX METaCcTa3iB 460 HABITh IXHIO BipOTiIHY IIOSIBY
B HETATIEKOMY Maif{GyTHhOMY, 4 TAKOX CTaTH YACTUHOIO
THATHOCTHYHMX TEXHOJOTI 1 TeparieBTUIHIX cXeM. Bpa-
XaloTh JOBEICHOIO (HA HOKAYTOBAHUX MHIIIAX) QYHK-
1ioHanpHy posib MMII-9 y cTBOpeHHi HimI y MicLisgx
BiagaeHoro MeracrasyBaHHsS. 30KpeMa, Y MOACIbHIX
Iociigax moxkasaHo, mo MMII-9 ingykysanaca y Bin-
JAIeHUX Bill ITyXTMHU TKAHWHAX, BUTIEPEKAIOIH METa~
cTasyBaHHs, Ta OyJ1a JOKai30BaHa He JIUIIC B CHAOTS-
JTAJIbHUX KJIITHHAX JIETCHb, 4 i B Makpodarax [15]. Kii-
HiYyHi AOCTIIKCHHS OCTAHHIX POKiB TAKOX CIIPSIMOBaHi
Ha 3actocyBaHHI MMII 5K MapkepiB IIpOrHo3yBaHHS
3axBopioBaHHs. Tak, ekcripeciss MT1-MMIT y kicTko-
BoMY Mo3Ky (KM) xBopux Ha pak uutyHKa (PIIT) aco-
IIifioBaHa 3 BilAaICHUM METaCTa3yBaHHSIM i IICPHTOHE-
anpHO0 auceMiHauiero ITK [16].

BusHaueno, mo muceMinairig ITK Moxe BinbyBaTucs
Ha Oyab-Kiil cTafii myXauHHOI mporpecii, a JITTK mo-
XyTh ocigatn y KM, niMbaTiaHuxX By3iax, IIUPKYJIIO-
BaTH y KPOBi XBOPHX Ha paK i OYTH IpH IIbOMY B HECTili-
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KOMY «IpiMOTHOMY» CcTaHi [17]. OmHUM i3 MeXaHi3MiB,
1LI0 PEeTYIIOIOTH «APiMOTY» IYXJIMHH, € B3aeMomis JIITK
i3 MiKpOOTOUYEHHSM, 110 BIUIMBAE Ha CKCIIPECil0 ICHIB
i KIITMHHY XUTTenisuibHiCTb. Bnactupocri ITK y koMr-
JIEKCI 3 BJIACTUBOCTSIMM HABKOJUIIHbOIO CEPEAOBHUILIA
MOXYTb OYTH TPUTEPOM iXHBOIO «IPIMOTHOTO» CTaHY
Ta BUXOMY 3 HbOIO.

Hapasi ronosHuii pesynbrar nocaimkeHs MMIT no-
JISITa€ B TOMY, 1110 BOHH MOXYTh OYTH 3aCTOCOBaHi Jist
3anobiraHHs pealiizallii KOXHOIO i3 KpOKiB MeTacTa-
THYHOI'O KAaCKaay, Ko OyayTs po3po0sieHi agexsar-
Hi MeTOIM iHTiOi1ii MiXXKIITHHHOrO poTeoildy. binb-
LIiCTh OOCTiIZHUKIB BBAXalOTh, 1110 (POPMYyBaHHS Me-
TacTa3iB Moxe OyTH 3MEHIIICHe 3aBAAKM aTpecHi mii
iHTibiTOpiB MpoTea3. Tak, MoKa3aHa MOXJIMBICTh iHTi-
OyBanHs1 MMII- 14, reMonekcMHOBHI (DparMeHT SIKOi
BCTYTAE y B3aeMOJi 0 3 MOJieKy. 1010 anresii CD44, pe-
3yJILTATOM 4YOro € 3HWKeHHs Mirpauii ITK [18]. Orpu-
MAaHO IMO3UTHUBHI PE3YJIbTATH i3 3aCTOCYBaHHS iHTi0ITO-
PpiB 3 METOIO 30UIbIIIEHHS TPUBAJIOCTI XKUTT$, CKOPOUEH-
HS TEMILiB NIPOrPECYBAHHS Ta POCTY IMyXIHHH. Termep
yBary IOoCIiIHUKIB MpoTeas i gerpagailii MAaTpUKCY 30-
cepeKeHO Ha 3aro0iraHHi MeTacTasyBaHHIO. IHIMiA
TIEPCIIEKTUBHUI HATPsIM TOCTIDKeHb Y I1iif ramysi —
MOXUTUBICTh BUKOpUCTaHHS MMII 51K miarHOCTHYHO-
IO Ta MPOTHOCTHYHOTO GioMapkepa [14, 19].

3 orsagy Ha BHIIE3a3HAYCHE METO0 pobGoTH Oyi1o:
IOCIIUTH 3B’A3KM MiX KOHIICHTPAIiIMH aKTHUBHHX
dopm xenartunaz (MMII-2 ta -9) y myxmni Ta KM i ne-
SIKWMH iHIMUMH (aKTOpaMU MiKpooTodeHHs ripu PIII;
BUSIBUTH 3B’SI30K MiX piBHSIMHU aKTHBHOCTI XeJIaTHA3
y KM xBopux Ha PIII i cTamisimu 3axBopioBaHHS, piB-
HeM MeTacTa3yBaHHs, HasiBHicTIO IITK y KM ; Bu3Ha-
9UTU 3AIEKHOCTI MiX TIOKA3HUKAMM AKTUBHOCTI Xe-
JIaTUHA3 i TPUBAJIICTIO XXUTTS XBOPMX, a TAKOX MOX-
JIMBIiCTh IX BUKOPHMCTaHHS IS IpOorHo3y nepeGiry PIIL.

OB'EKT | METOAM AOCNIAKEHHS

JocaimkeHo 3pa3ky MyXJIMHHOI TKAaHUHU (TTiCTIs-
onepaniiHuii Marepian) Ta KM 282 xBopux Ha IepBHH-
wauii PIII, 110 nepeGyBaym Ha JIiKyBaHHi y KiiBcbkoMy
MIiCBKOMY KJIiHiYHOMY OHKOJIOTi9HOMY II¢HTpi MO3
Yxpainu 3 2005 o 2014 p. (174 9onoBiku, 108 XiHOK),
SAKUX PO3NOOUTHIM 3a CTalisIMH 3aXBOPIOBAHHS TaKHUM
guHOM: 48 oci6 — I, 80 — 11, 85 — I11 Ta 69 — IV cTa-
Ilisl 3aXBOpIOBAHHA. XBOpi HE OTPUMYBAJIIH I1€peaOIIe-
paittiitHoi Teparii. ITartienTu 6yau mpoiHGopMoBaHi Ta
JlaJT¥ 3rO/Ty Ha BUKOPHCTAHHSI XipypridHOro Martepiamy
3 JOCITiAHULIbKOIO METOIO.

3a riCTOIOTIYHOIO CTPYKTYPOIO OLIBIICTE JOCITi Ky -
BaHUX IMyXJIMH CTAHOBJIATE aicHOKapLiMHOMH (60%) Ta
HegudepenitiitoBanuii pak (30%), 3a cTyneHeM nqude-
penuianii — G, (45%), 3a noxanisali€lo — MyXIHHU
HIDKHbOI TPETUHH IUTYHKa (50%). Posmomin oGerexe-
HUX MaIli€eHTOK 3a CTalisIMH 3aXBOPIOBAHHS OYB Maiike
piBaomipaum: I1, ITT ta IV — 29; 30 ta 24% sinmosin-
HO, JIEIII0 MEHIIIO € IpyIa XBopux 3i cragiero I (17%).
Cepen XBOpHX IIEPEBaXalOTh MALIIEHTH 3 KATETOPiSIMH
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T, (56%) Ta M, (88%), 3a nokasnukom N 1a N, _, po3-
noxin pisHomipHwuii (48 Ta 52% BiANOBIIHO).

B orpuMaHuX 3pa3Kax MyXTUHHOI TKAHWUHW BU3HA-
qanu akTuBHicTh MMII-2 ta -9 MeTomom 3uMorpa-
il B momiakpumaMinHoOMy remi (i3 JomaBaHHIM XeJa-
THHY SIK cyocTpaTa) Ha ocHoBi SDS-enekrpodopesy
6inkiB [20]. ITicna BimMUBaHHSA TeIO aKTUBHI HGOpMH
MMII-2 Ta -9 Bisyami3yBaiucs y BUIVISAI 3HeOapBie-
HHX CMYXOK Ha CHHBOMY TJIi, JIOKAJTi3aIligd IKUX BU3HA-
gajacs 3a CTaHIApTAMHU MOJIEKY/ISIpHOI MacH («Sigma»)
i BimmoBinayia MOJIEKYJISIpHi#i Maci KOXHOTO 3 (pepMeH-
TiB (72 Ta 92 x/1a BimmoBigHo). OLiHKY TpOTEoIITHIHOT
aKTHBHOCTI NMPOBOAWIN IIUISXOM BHMIpIOBAaHHS TLTO-
IIi 30HM JIi3UCY, BUKOPHUCTOBYIOYH JISI ITOPiBHIHHS
craHgaptHuii Habip MMII-2 i -9 («Sigma»). 3a yMm0B-
HY OAMHMLIO (Y.0.) IPUIHATO aKTUBHIiCTL 1 MKT dep-
MEHTY B 1 T BUXiTHOT'O KOHTPOJIbHOTO 3pa3Ka. Pe3yib-
TaTH OLiHIOBAJIH 3a JOIIOMOIOIO CTAHAAPTHOI ITporpa-
mu TotalLab 1.01.

Imynoricroximiune BuzHageHnsg CD8* i CD45RO*
T knitun, CD34%, CD68*, Flt* ta CXCR4" xiitun
npoBeacHO Ha mapadiHoBux 3pizax Tkanuuu PIIT
i3 BUKopucCTaHHIM crnieludigHnx Muinadnx MxAT:
cloneC8/144B (ready-to-use, DakoCytomation, JaHist),
cloneUCHL1 (1:400) (Sigma, CIIIA), cloneQBEnd 10
(1:100), clonePG-M1 (1:80); cierm¢pivHUX KpOJITINX
MEKAT: cloneSC-316 (1:50) (SantaCruzBiotechnology,
Inc., CIITIA) Ta clone AB2074 (Abcam, BenuxkoGpu-
TaHis1) BimmoBinHo. IMyHopeakilii BuU3HaJeHo i Bi3y-
ai30BaHO 3a TOTIOMOrOI0 IMOJIIMEP-IIEPOKCHIA3HO-
ro meroay (EnVision+/HRP Ta 3,3-diaminobenzidin,
DakoCytomation, {amist) i3 momaibLmM 3a0apBiacHHIM
reMaToKCWiIiHoM Mailiepa. I HeraTUBHUIL KOHTPOJIb
BUKOpHCTOBYBaM PBS 17151 3aMiHM ITepBUHHMX aHTHUTAL.
CD-no3uTHBHi KITiTHHM 6y714 IiapaxoBaHi Ha 1000 xiti-
THH Ha KOXHOMY 3pi3i ripu 36inbineHHi X400, KinbKicTs
CD*-xIiTHH BUpaXajiy y BUIJISAOl BiICOTKiB. SIKio
B IIYX/IMHi BUAB/ASLIM OUbIe Hix 10% iMyHOpeaKTuB-
HHUX KJIiTUH, TO TaKi 3pa3Ky BBAXAIU «IIO3UTHBHHUMM».
MIinsHicTs MikpocyauH (IIIMC) CD34" Bu3HagaiIu,
THAPaXOBYIOUH KiTBKICTh MiKpOCYIHH Ha 1 MM?2,

BusaBieHHS HUTOKEPATHH-TIO3UTHBHUX KJIiTHH
(panCK™*) cepen mononykieapip KM Ha muTocCiTi-
HOBHX Ipenaparax [1], dikcoBaHux B aneToHi, 3iti-
CHIOBJIM, BUKOpPHCTOBYIOUM Meton APAAP (alkaline
phosphatase-anti-alkaline phosphatase) Ta cucreMy Bi-
gyanizanii EnVision™ G/2 System/AP Rabbit/Mouse
(PermanentRed) (DakoCytomation, Ianis) 3 mogais-
1IMM 3a0apBIEeHHSIM PO3YMHOM METHIIOBOIO 3€JI€HOTO
(Methyl Green histological staining reagent, ready-to-
use, DakoCytomation, /TaHis1). SIK mepBUHHI aHTHTiJIa
BukopuctoByBain MKAT muuri npotu panCK (clone
AE1/AE3, DakoCytomation, Jlanist). SIK HeraTHBHIIA
KOHTPOJIb 3aCTOCOBYBAIH HeCHelMGbiTHM MHIIadMii
IgGl (MOPC-21, Sigma, CIIIA). Inst BU3HAYEHHSA
KimekocTi panCK ' ximitiH y KM muTocITtiHOBI pemnapa-
TH JOCJTIIXYBAJH Bi3yaJIbHO 3a JOITIOMOTOIO CBITJIOBOTO
Mikpockora Impy 36uteimenHi X 1000. Kimskicts ITK min-
PaxOBYBAJIH, BUXOASYH i3 3arajbHOI KUTBKOCTi MOHOHY-
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KJIeapiB Ha BCiX OTpMMAaHMX IIMTOCITIHOBUX TIpeTiaparax
IUIsl KOXKHOTO 3pa3Ka, i Bupaxanmu Ha 10° MoHOHyK1€ap-
HMX KITITUH. 3a HasgBHoCTi xo4a 6 opdiei [TK Ha 106 Mo-
HoHyKJeapiB KM XBoporo BBaXXaTH «[IO3UTHBHIM».

IpoBomunu crarucTUaHy 06pPOOKY AAHUX 3 BUKO-
pUCTaHHSIM METO/IIB BapiallifHOI CTATUCTUKMU i3 3aCTO-
cyBanHsiM nporpaM STATISTICA 8.0 ta Prism 4.0. Bi-
pOTimHiCTE BiTMiHHOCTE MiXX ITOKA3HUKAMM OIIiHIOBA-
JM 3a 1-KputepieMm CrploaeHTa. Kopensmiiinuii aHamia
TIPOBOIMIIM 3 BUKOPHUCTAHHSIM KoedillieHTa KOpessailii
Cmipmana (rho). 3aranbHy BIDKMBaHICTh XBOPHX aHAJi-
3yBaiH 3a MeToioM Karrana — Meiiepa, BiporigHicTb
po306iXHOCTEH MiXK KPMBHMH BIZKMBAHOCTi BU3HAYa-
JIM 3a gonoMorolo log-rank recry. CraTucTHYHa 3HA-
gyIricTh npuitasaTa mpu p < 0,05.

PE3Y/IbTATU TAIX OBrOBOPEHHS

Onnielo 3 HAHGLUIBII XapaKTEPHMX 03HAK 3JIOSKiC-
HOTO HOBOYTBOPEHHS, IIIO CTIPHSIE MyXJIMHHII Iporpe-
cii, € rimokcist [21]. HaTenep B exciepMMEHTATBHUX
JIOCITIIDKEHHSX i Ha KJIiIHIYHOMY Martepiajii Tmoka3aHo
3B’5130K Mix KimbKicTio JIIK y KM Ta okpemumu ri-
TIOKCifI-3aJICXKHUMH ITOKa3HMKAMM B ITyXJIMHHill TKa-
HUHI [22, 23]. Cepen 6iJIKiB, IKi aKTUBYIOTECS 32 YMOB
TiITOKCii, BaXJTHBa poJjib Y IYXJIWHHIIN ITporpecii Hae-
xuth MMII-2 Ta -9 (abo xenatuHa3zam A i B Bimnosin-
HO) [24—26]. PaHilie B HAITUX JOCTIXEHHIX HA MHU-
11axX 3 KapIuMHOMOIO JiereHi JIbloic 6yno nokazaHo, mo
3pOCTaHHS PiBHSI ITyXJIMHHOI MTTOKCii CYITPOBOIKYETh-
¢S 30LIbINEHHAM aKTHBHOCTI XeJIJaTHHA3 Y IYyXJIMHI Ta
TOCWIEHHSAM MeTactasyBaHHd [27]. TakoX y nmomnepe-
IHiX poboTax HAMH BUBYEHO aCOIiMOBAHICTD XeJIaTH-
Ha3 i3 rinokciew myxymHu y xBopux Ha PIIT [28, 29].
Tak, a1 IMyXJIMH i3 3a10BiIbHOI0 OKCUTEHAIIIEIO XapaK-
TEePHi HU3bKi ITOKA3HMKHU CyMapHoi akTUBHOCTI MMII,
TIpY 3pOCTAHHI PiBHSI TITOKCii Li TOKA3HUKH ITiTBUIIY-
I0TBCS B cepeaAHboMY ¥ 4,5 pasa (p < 0,05). CymapHa ak-
tuBHicT MMII-2 i -9 xopesmoe 3 excnpeciero HIF-1a
y PIII (r=0,58; p < 0,05). BusiBieHO npsiMy IIO3UTHBHY
KOpeJsIlilo MiX aktuBHicTIo MMII-9, 3 omHOro 60Ky,
ta IIIMC (r = 0,46; p < 0,05), 3 iminoro. Pesyarratn
CBiTUaTh IIPO TiMOKCisA-peryaboBaHUMi XapaKTep aKTH-
panii MMII-2 ta -9y Tkanuni PILI [28].

IMyxmaHoacouiioBaHi Makpodaru (ITAM) e Bax-
JIMBHM TiIIOKCIisI-3JIEXKHUM (PaKTOPOM MiKpPOOTOUECHHS
IMyXJIMHM Ta TIpoayuentaMu MMII. BusipneHo npsamy
MO3UTHBHY KOpEJIsLiio MiX KiUTbKicTio [TAM i KOHIIeH-
TpalistMu akTUBHMX ¢popM MMII-2 (r=0,4; p<0,05) Ta
-9 (r=0,5; p <0,05) y rkanuni P1I1. IToka3zaHO TakoX,
1o xBopi Ha P111, o Maymm Maiy kinbKicts CD68* kuti-
THH (< 23%) Ta aktuBHicTb MMII-2 (< 2,0 MKT/T TKa-
HuHr) i MMII-9 (<4,5 MKT/r TKAaHMHH ), XUBYTb JOCTO-
BipHO JTOBILIE Ta MAIOTb HIDKYHI PH3HK HECIIPUATIIMBO-
ro nepediry 3aXBOPIOBaHHS, HiX HAIli€HTH i3 BiIIIOBITHO
BHILMMH ITOKA3HUKaMH [29]. OrpuMaHi pe3ysTaTy ae-
MOHCTPYIOTB B3a€MO3aJIEXHICTh MiXX ITOKA3HUKAMH aK-
TiBHOCTI MMII-2, -9 i KinmbKicTio CD68* KiTiTHH y TIyX-
JIMHI Ta MOXYTb OYTH BUKOPHMCTAaHi B KOHTPOJIi rrepedi-
Iy 3aXBOpPIOBaHHA y nmauieHTiB i3 PIII [29].
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Bimomo, 1110 3a yMoB cnieiidigHOro MeTaboiyHoro
MIiKpOOTOYCHHS ITyXIMHH KJIITHHH 3anayicHHA (i cepen
HMX Makpodaru) 3MiHIOIOTb CBOI ITPOTHITYXIMHHI (PyHK-
il Ha IMPOIYXJIMHHI Ta 6epyTh aKTHBHY Y4acTb Y IyX-
JIMHHIH mporpecii, 30KpeMa SIK HalBaXXJIMBIIIIEe [oKepe-
JIO XenaTuHa3 y myxiuHi [29]. 3 inmoro 6oxy, MMII,
TIPOMYKIIisl SIKMX KOHTpOMOeThesl ITAM, cami perymo-
IOTh ITpoliecH 3anancHHsa. MMII monermryors pekpy-
TYBaHHA 3aIIaJTGHIX KJIITHH IIUIXOM PO3IIEIICHHS Me-
IiatopiB 3amasieHHA. eski xeMokinu, 30kpema CCL7
ta CXCL12, € cybcrpatamu st MMII-2, a MMII-9
poserunioe Ta aktubye CXCL6 i CXCLS, iHakTuBYI04M
npu boMy CXCL1 i CXCL4 [30]. TakuM YMHOM, Xe-
JIATHUHA3H He JIITE ITPOAYKYIOTHCA KIIITHHAMH 3aIlajIcH-
HSl, ajie i BOJHOYAC € PETYJISITOPaMH 3aIATBHUX MPO-
neciB. Tooro, MMII sax dakrop mikpoorouenns ITK
CIIPUSIIOTH POZIOBCIOMXEHHIO IyXIMHU He JIHlie 0e3-
ToCepeTHBO depe3 NMPOTEOiTHIHY Aerpanauito E1IIM,
aJIe 3HAYHOIO MipoIo OIOCEPEIKOBAHO — Yepe3 BILTUB
Ha iHmi ¢akropu. Orxe, MMII B KOCTi CHTHAIBHMX
MOJICKYJI O€pYTh Y4acTh Y (POpMYBaHHI CTPOMAJIBHOTO
MikpooTtouyeHHs ITK.

3 ornAxy Ha 11 HAMM AOCTiTXEeHO 3aJEXHICTh MiX
PiBHSIMM aKTUBHOCTI XENAaTUHA3 i KiIBKiCTIO ITyXJIMHO-
iH¢isTpyrounx srimponwris (ITLT) (CD8* tTa CD45RO*
KJIITHH) Y yXJIWHH{M TKaHWHI xBopux Ha PIII. ITuro-
toxcuuHi ITLT (CD8* T smiM¢pouuTn) — dakTopu cre-
1MiYHOro KIITHHHOIO aJallTUBHOTO iMYHITETY, AKi
araky1oth [1K i mpe3eHTYIOTh Ha CBOIiii ITOBEpXHI ITyX-
JIMHOACOLifOBaHI AaHTHTEHH B KOMIUIEKCI 3 TIENMTHAAMU
TOJIOBHOTI'O KOMIUIEKCY ricrocymicHocti I xiacy [31].
CD8* xiiTiHM TpoayKy10Th iHTephepOH-raMMa, SIKUi
nmie Ha myxmuHHI MitneHi. CD45RO* niMdponuTu Ta-
KOX imeHTH()IKOBaHI K ITPOTUITYXJIMHHI e(heKTOPH, i €,
KpiM TOrO, KTiTHHaMu rmam’stti [31]. V HalnoMy mocni-
ICKeHi IToKa3aHo, Mo akTuBHicTE MMII-2 (>kenaTuHa-
31 A) 3BOPOTHBO KOpemioe i3 KipkicTio CD8* kitiTuH
(r=-—0,3; p=0,039) Ta CD45RO" kit (r = —0,33;
p = 0,031) y myxnmuHHi# TKanuHi (puc. 1, 2).

Binomo, mo kiekicte CD8* Ta CD45RO™ nimMpo-
1uTiB y TKaHuHi PII Kopenmoe 3 HasSIBHICTIO METacTa-
3iB y JiM(paTHUYHUX By3J1aX, aj1€ HE 3 DIMOMHOIO ITyX-
JIMHHOI iHBa3il; IPOTHOCTHYHA POJb JIM(OIIMTIB, AKi
iHOLIBTPYIOTh ITYXJIMHY, CTOCYETHCS TOJIOBHUM YH-
HOM 3HIDKEHHS METaCTATHYHOTO MOTCHITIATY. 3 iHITO-
ro 00Ky, HaMH IIPOIEMOHCTPOBAHO, IITO BUCOKA BIDXH-
BaHicTh XxBopux Ha PIII aconiifoBaHa 3 HU3BKMMH T10-
Ka3HMKaMHu akTuBHOCTI MMII-2. HaBenewi Buiie naHi
IO3BOJISTIOTH NMpHITycTUTH, 10 ITLJI (3okpema CD8* Ta
CD45RO" xytiTHHM), MOXJIMBO, KOHTPOIIOIOTH METa-
cTa3yBaHHS depe3 aktuBalliio MMII-2. Takuit KOHT-
ponb, AIMOBiIpHO, MOXE BilOYBATHCS ITUISIXOM IIPOTEOTi-
taHoro peMonemonanH# peuernropis ITL i ITK. Taxk,
nokasaso, mo MMII-2 3aiificHIoe mpOTEOIiITHYHY Ie-
Tpajauiio peuentopa intepdepony Ty I (IFNAR1),
ekcrpecosanoro CD8* T kiritMHaMu. € BiTOMOCTI, ITI0
MMII-2 perymioe CD8* T K1iTMHU caMe Yepe3 BILTUB
Ha peleNTOpH, 3adisHi y IPOIyKIIii IIMTOKiHIB T4 iH-
Tepreikinin [32].
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Puc. 2. 3anexHicTh MiX aktuBHicTiIo MMII-2 Ta KUIBKiCTIO
CD45RO" xmituH y TRKauuHi P (p < 0,05)

CXCR4 (xeMOKiHOBHIA peLICIITOP THITY 4) — TpaHC-
MeMOpaHHUI GiTOK pOMUHM PELIEITTOPiB XeMOKiHiB. Bi-
nomo, 1mo excrpecias CXCR4 y IIK crpusie «XOMiHT-
etdexry» y KM [33]. HamMu nnoKa3aHO HasABHICTb ITO3H-
TUBHOI KOPEJISIIIii MiX piBHsIMU akTUBHOCTI MMII-2i-9
ta excrpecii CXCR4 y tkanuui PIIT (r=0,3; p = 0,028
tar=0,41; p= 0,038 BimmoBigHo) (puc. 3, 4). Bimomo,
1m0 MMIT nuissxoM NpoTEOiTHYHOTO PEMOICTIOBAHHS
MOXYTH SIK iHTiOyBaTH [32], TaK i aKTHBYBATH peLIEIITO-
pu, Hanpukian peuentopu VEGF [34—38]. Moxiu-
BO, 3B’30K MiX XenmatmHazaMH Ta CXCR4 3ymMoBire-
HMI caMe peMOIy/IOBAJIGHHM aKTHBYIOYMM BILTHBOM
1Mx (PEpPMEHTIB Ha PELICIITOP.

Taxum aHOM, (aKTOpU MIKPOOTOUCHHS ITyXJIHHHA
HE € BiTOKpeMJICHMMM, a THHAMIYHO IIOB’SI3aHi MiX co-
6010. KpiM Tor0, ITyX/IMHA 9epe3 HU3KY CUTHATbHMX IUTS-
xiB chopmye cripustTuBe [7ist [TK MiKpoOTOYeHHSI B MiCITsIX
BiggajeHoro MetactasyBaHHs [1—8]. Buxonsuu 3 1soro,
HAMM JOCITIKEHO 3B’SI3KM MiX JeSIKHMH TiIIOKCisI-acoIli-
MOBaHMMU NMOKA3HUKAMMU B ITyXJIMHi Ta PiBHAMM aKTUB-
HocTi xermatnHa3 y KM xBopix Ha PIII. IToka3aHo icHy-
BaHHSI TIPSIMMX MO3UTHBHUX 3aJICXKHOCTEH MiX eKCTpeci-
€10 HU3KM Tinokcis-acoriifopanmx 6ikis HIF-1, CD34
(mmoxkasrukom IIIMC), Flt (peuerrropom VEGF) y mmyx-
JIMHAX Ta akTHBHiCTIO MMII-2i -9 y KM xBopmx Ha PIII
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(xoediuienTu kopensuii 0,3—0,51) (Tabu. 1), mo BKasye
HA rMOKCUYHY IIPUPOLY MEXAHi3MiB aKTHUBALIji TATCHTHUX
topm bepMeHTiIB i CITIBBIHOCKTHCA i3 paHillie OTPMMAHK-
MM HaM# JAHVIMM IIpO IXHIO acOliOBaHICTB i3 TilIOKCIEI0
[28]. Tak, akTMBHICTL 060X XEMaTHHA3 KOPEIIIOE 3 PIBHEM
excnpecii HIF-1a, 1o miarBepmiye HOro CMTHaIbHY pojib
BakTuBanii MMII-2 Ta -9 y MiclisIx BinganeHOro MeTacTa-
3yBaHHSA. BusBIeHO, Mo piBHI akTUBHMX (hopM MMII-9
y KM xopemoiors i3 nokasHukoM HIMC y myxmHHii
TKaHuHi (xoedittieHT Kopesiii 0,51). ITpu 1boMy paHi-
ILI¢ MU IIPOAECMOHCTPYBAIM 3AJICXKHICTh MixK €KCIIPECIEI0
CD34 ta aktuBHicTiIO MMII-9 y myx/mnHHii1 TKaHWHI, 100
CIBBiTHOCHTBCA 3 ii BAKJIMBOIO POJUTIO B HEOAHTIOTEHE-
3i [28]. Ta HaiiBaxMBIlLIC, 1110 BU3HAMEHI 3B’ SI3KH MiX I'i-
TIOKCisI-3aIEXXHUMU TTOKA3HUKAMMU B ITyXJIMHI T4 aKTHBHIC-
TI0 MMII migTBEepIKYIOTh TE3Y PO (hOPMYBAHHSA ITyX/TH -
Holo cripusmBoro 4 JITTK MikpooToueHHs y Miciisx
BiIIAICHOrO METACTA3YBAHHS , 30KPEMa ITyXJIMHO3UTCKHY
akTHBallilo xenatuHa3 y KM xBopux Ha PITI.

Tabnuus 1
KoedinieHTn xopensuii mix axtuBHicTiO Xenatunas y KM Ta geaxu-
MM rinoKcis-acoLiioBaHMMK NokasHuKamu y TkanuHi PL (p < 0,05)

Excnpe_c R AxtuBnicts MMIN-2 | AxtuBhicts MMI-9
y Teanuni PLU
HIF-1a 0,38 0,30
CD34 (LLIMC) = 0,51
Flt — 0,32
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Paniiiie B MOIEnbHUX €KCIICPUMEHTAX Ha LIypax
i3 kapiHOMOIO I'epeHa HaM¥ TTOKA3aHO Y4acTh MEPBHH-
HOI IMyXJIMHM B aKTUBALIii XxenaruHas y KM tBapun [39].
AKTHBHICTb Xe1aTHHA3 peecTpyBam y KM sIK iHTaKTHHX,
TakK i TBAPMH 3 MYXJIMHOIO, ajI¢ B OCTAHHIX — HA 3HATHO
BMILIOMY piBHi, 110, BOYEBHIb, CBiTUMTD IIPO aKTHBAIILIO0
¢epmenTiB y KM, sika BinOyBaeThCs B OpraHismi TBApHH
ITi ] BIUTMBOM ITyXJIMHH. YIIpOJOBX KOHTAKTHOI iHKyOa1ii
in vitro 3 myxmHo0 K1iTHH KM TBapuH i3 KapIIdHOMOIO
I'epeHa, IpOTEOIITHYHMIA TIOTEHLIA SIKOTO YACTKOBO BXKE
peastisoBaHMiA, BiOYBAaETHCS NOAAIBIIA HE3HAYHA AKTHBA-
11if1 XeyaTiHa3. Y KiliTiHax iHntaktHoro KM y pesynbrari
MEPBUHHOTO KOHTAKTY 3 IyXJIMHOO KOHIICHTpallii AKTHB-
Hux dopM MMII-2 Ta -9 cyrreBo 3pocTaiors (y 141 5 pa-
3iB BimImoBiTHO). BomHo9ac aKTMBHICTh (DepMEHTIB y ITyX-
JIMHHIA TKAHWHI 3HAYHO 3MCHILIYETHCS, TOOTO BinbyBa-
€TBLCS CBOEPITHE «IIEPSHECCHHA» AKTHBHOCTI XEIaTHHA3
Bill ITyXJIMHM JI0 BiIJAJICHOI TKAHMHW METACTA3YBaAHHSA —
KM. TaxuM 94HOM, IEPBUHHA ITyXJIMHA MOXe (hopMy-
BAaTH BilIIOBiAHI CIIPHSTVIMBI YMOBH (TaK 3BaHi Hilli) Jyist
ocimantsa AITK, Buxomy ix i3 «apiMoTHOrO» cCTaHy Ta (hop-
MYBaHHS METACTATHIHUMX LICHTPIB y BillIaJICcHX opraHax
i TKaHuHax [12—14].

MMII, 30KpeMa XKeIaTUHA3H, € BAXJIMBUM (paKTo-
POM MiKPOOTOUYEHHSI SIK ITEPBHHHOI ITXJIMHH, TAK MiCIlb
BiIJaJICHOT'O METACTa3yBaHHs, JI¢ iX AKTUBHICTb € OHIi€I0
3 YMOB PO3BHUTKY METACTa3iB. 3 omisay Ha Iie HAaMH 10~
CJTIDKEHO piBHI akTUBHOCTI XkenaruHa3 y KM y 38’sa3ky
3 KJIiHiKO-TATOJIOTIYHUMU XAPAKTEPUCTUKAMH XBOPHX
Ha PIII. BaxxynMBo BimMIiTHTH, 1110 AKTHBHICTb XeNaTH-
Ha3 BusiBiIcHO y KM y Bcix obcTexxeHux xBopux Ha PII1,
BKJIIOYAIOYM THX, Y Koro He 3adikcoBano AIIK y KM.
MoxmBo, 1ne 3a BincyrHocTi JIIIK y nepenmeracra-
THYHHX caiiTax BinOyBaeTbcsa (HDOpMyBaHHS HOBOIO Mi-
xpoorouyeHHs. [Ipuseprae yBary Toii ¢axr, 1110 aKTHB-
Hicte MMII-2 neio 3sHvkyerbes Ha 11 cranii PIT, Hana-
JIi 3pOCTaE Ta CATa€ MAKCHMAIBHIX 3HaYCHBb Ha IV crail.
AxrtusHictb MMII-9, HaBnaku, nocsArae HaBUIIVX 3HA-
yeHb came y nantieHTiB i3 PII I crapmii, a mpu PIIT IV cTa-
Iil — 3HMXKYeThCA (pUC. 5). MOXIIMBO, TYT XKeNaTHHA3H
¢YHKIIIOHAJIEHO JOMOBHIOKOTH OHA OXHY 3QJICKHO Bill

CTajfii pO3BUTKY ITyXIMHHOTO IIPOIIECY.
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Puc. 5. PiBni aktuBHOCTI MMII-2 Ta -9 y KM xBopux Ha PIIT
3a cragiavmm (ot MMII-2 ta -9: II-IV — p < 0,05)
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PiBHi aktmBHOCTI X)enatnHaz KM xBopux na PIII
HE KOPEJIOIOTh 3 IIOKA3HUKAaMH SIK MeTacTa3yBaHHS
y JTiMaTHHi By37IM, TaK i BilJaJICHOI0 METaCTa3yBaH-
HS — JaHi 1ab. 2, 3 cBimuaTh, 110 pi3HHUIIS MiX IpyIa-
MU He3HaYHa i HegocToBipHa (p > 0,05).

Tabnuus 2

AxTuBHicTL XenatuHa3a y KM i metacTtasyBaHHs
y nimdparmuni Byanu xsopux Ha PLU

MOKAZHMK SKTHBHOCTI N, N,
MM-2, y.o0. 51%42 6,6 +53
MMN-8, y.o. 44+41 53+35
p>0,05.
Tabnuusa 3

AxTuBHICTb XenaTtuHa3 y KM i sipaaneHe metacTasyBaHHa
y xsopux Ha PLU

MoKa3HKK BKTHBHOCT M, M, ,
MMI1-2, y.o. 6,2+3,7 6,7+3,3
MMI-9, y.o. 50+43 59+4,0

p > 0,05.

Ha mpotuBary BUIlleHaBeOeHNM OAHKMM BHSIBICHO
3B’SI30K MiX piBHSIMM aKTHBHOCTI XeJaTHHA3 i HasiB-

Hictio JITTK y KM xBopux Ha PIII (ta6a. 4).
Tabnuus 4
Axtussicte MMN-2, -9 Ta QMK y KM xsopux xa PILU

Nokaanuk aKTesocTi | ANK* KM [ ANK- KM
¥ci xsopi {n = 86)

MMN-2, v.0. B,79+ 4,03 2,83 +1,34*
MM-9, y.0. 7,61+3,75 2,44 + 1,66
XBopi Ha PILI M_{n = 68)

MMN-2, y.o. B,60 + 4,01 2,79 +1,39*
MMN-9, v.c. 7.49+3,4 2,58 +1,85
*p < 0,05,

'V BCixX IoCTimKe HUX IAlli€HTIB, 4 TAKOX (110 0COGITH-
BO BRXJIMBO) I THX, Y KOT'0 KJIIHIYHO HE BUSBJICHO Bill-
JaJeHMX METACTa3iB (KaTeropis M), Takuit 3B’430K 10-
CTOBipHO mminTBepIxeHui 1t MMII-2, akTHBHICTb SIKO1
B KM i3 BincyrHimMu [{TTK 6yia Maitxe B 3 pa3u HIDKIOIO
3a akTuBHICTh Yy KM 3 HasssHyMu JITTK. Illogo MMIT-9,
TO 3B’SI30K MiX piBHSIMH ii AKTMBHOCTi 3 HasiBHiCcTIO A TTK
y KM BusiBiI€HO Ha piBHi TeHAeHTIii — akTiBHicTE MMII-
9y KM 3Bincyrnivu JATIK y 2,5 pa3a Hikya 3aTaky B KM
i3 HassBHuMM [ITIK, ane pisHmiisg HegocToBipHa. TakumM
guHOoM, MMII-2 e pakropoM MIKpOOTOUESHHS, 1110 CITPHSIE
ocimanmio JITK y MicITsIX BinmaieHOro MeTacTasyBaHHS.

3 ypaxyBaHHSIM LIbOTO BU3HAYCHO 3arajIbHy BIDKIBa-
HicTb xBopuX Ha PIII 3a1eXH0 Big aKTHBHOCTI XKeJlaTH-
Ha3 y KM. ITaiienTy, sSKi He MpOXOMIUIH ITicsionepa-
iliHy Teparito, 3 akTuBHicTIO MMII-2y KM <2,8 y.0.
XUBYTb TOCTOBipHO AOBIIE, HiX 3 BHILOIO aKTUBHIC-
Tio (puc. 6). ITamienTH 3 akTUBHicTIO MMII-9 y KM
< 3,0 y.0. XMBYTb JIOBLIE, HiX 3 BHIIIOI0 aKTUBHICTIO,
X049a pi3HUIII HeTocToBipHaA (pHC. 7).

BBaxaioth, IO XeJaTHHA3H MOXYTh OYTH OXHHM
i3 hakTOpiB BiTmaICHOTO MiKPOOTOYEHHS, SIKi KOHTPO-
JMOIOTH (IIPIMO YH OIOCEPEAKOBAHO) IepeOyBaHHSA
HTIIK y «cIuiaaoMy» CTaHi Ta BHXin i3 Hpor0. Buxoms-
94 3 ITBOTO, AOCTIIKEHO 3aTATbHY 3-pidHy BIDKMBaHICTh
XBOPMX 3aJICXHO Bill aKTUBHOCTI XxeyiaTiHa3 y KM 1a
3a HastBHOCTiI a60 BincyTrHocTi ITTIK y KM (Ttaba. 5).
1 3a BincyrHoOCTI, i 32 HassBHOCTI JITTK y rpymax i3 Hink-
9YUMH TOKa3HWKaMU akKTUBHOCTIi MMII-2 Bim3sHaucHO
KpaIlly 3arajIbHY BIDKMBAHICTh, HiX Y TPYIIAX i3 BUILIH-

MU ITOKa3HMKaMH (B 2 Ta 4 pa3u BianoBigHo). Biporin-
HO, y nepuioMy Bunagky MMII-2 koHTpomoe muceMi-
Haliio, a B apyroMy — Buxin JIITK 3i «cruisuoro» cra-
Hy. Takum ynnoM, MMII-2 y nepcrnieKTHBI MOXe OyTH
dakTopoM GpopMyBaHHS BigJaIeHUX MiKDOMETACTAa3iB
i tepebiry MiHiMaIbHOL 3AJIMIITKOBOI XBOPOOH.
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Prc. 6. 3aranbpHa BiokuBaHicTh xBopux Ha PIII 3anexHo Bix
aktuBHOCTI MMII-2 y KM (6e3 xiMioTeparii); p = 0,016
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Prc. 7. 3aranbpHa BiokuBaHicTh xBopux Ha PIII 3anexHo Bix
aktuBHocTi MMII-9 y KM (6e3 ximioTeparrii); p = 0,218
Tabnuus 5
3-piuna 3aranbHa BUXHBaHICTb XBOPHX (%) Ha PLU 3anexHo Big
axtuBHocTi MMI-2 ta BigcyTHocTi a6o nassHocti AiNK y KM

AxtuBHicTe MMI-2
NK- KM MK+ KM
y KM, y.o. A A
82%* =

<3,6
>3,6 37% -

<48 - 62%"
>4,8 - 15%

*p <0,05.

BUCHOBKM

1. MMII-2 1a -9 € rinokcis-aconiifoBaHUMH ¢haK-
TOpaMH MiKpOOTOYEHHS B MyXJIMHHII TKaHuHi PIII.

2. XenmatuHa3u 6epyTh y9acTh y GOpMyBaHHi MiKpo-
oTodeHHS ImyxuimHU Ta KM xBopux Ha PIII.

3. MMII-2 y KM xBopux Ha PIII acouiifoBana 3 1u-
ceminamielo ITK i € MapkepoM MiHiMaJIbHOI 3aTMILIKO-
BOI XBOpOOH.

4. Pe3ynbrat BU3HaYeHHs akTMBHOCTI MMIT-2 12 -9y
KM Moxe 6yTH BUKOPHCTAHO U1 ITPOrHo3y nepeoiry PIII.
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MATRIX METALLOPROTEINASES

AS TUMOR STROMA
MICROENVIRONMENT FACTORS:

THE ROLE IN COURSE OF MINIMAL
RESIDUAL DISEASE IN GASTRIC CANCER

LI Ganusevich, L.A. Mamontova, A.V. Kovelska,

L.D. Gumenyuk, S.P. Merentsev,|S. P. Osinsky

Summary. Matrix metalloproteinases (MMPs) are acti-
vated in hypoxia conditions, and are tumor cells micro-
environment factor in primary tumor and in a distinct
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sites of metastasis, and provide dissemination of tumor
cells. Today special interest of oncologists are focused on
the study of MMPs as triggers of escape of disseminated
tumor cells (DTC) from dormancy in minimal residual
disease (MRD). Aim: To investigate the relationship be-
tween levels of gelatinases activity in tumor and in bone
marrow (BM) and some hypoxia-associated factors of
microenvironment in gastric cancer (GC); to establish
links between levels of gelatinases activity in BM in pa-
tients with GC and stages of disease, level of metastasis,
presence of DTC in BM; to examine relationship between
levels of gelatinases activity in BM and patients life du-
ration, possibility of its use for prognosis course of MRD
in GC. Methods: We analyzed data from 282 patients
with GC (174 — men, 108 — women), that were distri-
buted in stages of the disease in next way 48 — I, 80 —
11, 85 — III and 69 — 1V stage. We used zymography
in polyacrylamide gel, immunohistochemical, immuno-
cytochemical methods. In the statistical analysis used
Student’s t-test, correlation analysis, Kaplan — Me-
ier survival analysis. Results: It was found the correla-
tion between activity of MMP-2 and -9 in BM of pa-
tients with GC, on the one hand, and the expression of
hypoxia-associated proteins HIF- 1, CD34 (microvessel
density) and FLT (VEGF receptor) in tumors, on the ot-
her hand (r = 0,30—0,51, p < 0.05). Levels of gelati-
nases activity in BM of patients with GC do not corre-
late with indicators of metastasis neither in the lymph
nodes (LN) nor in distinct one (p > 0.05). For all stud-
ied patients and for those of them who have not clinical-

ly detected distant metastases (category M), relation-
ship with DTC were significantly detected for MMP-2,
which activity in the BM without DTC was almost in
3 times lower than in BM with DTC. Patients who did
not receive postoperative therapy with MM P-2 activity
in BM < 2.8 a.u. live significantly longer than those who
have higher activity (p = 0.016). Patients with MMP-9
activity in BM < 3 a.u., live longer than those who have
higher activity, although the difference is not significant
(p =0.218). However, neither in absence nor in presence
of DTC in the BM, the best three-year overall survival
was observed in groups with levels of MM P-2 activi-
ty lower than the 3.6 and 4.8 a.u., respectively. Appa-
rently, in the first case MMP-2 controls dissemination,
in the second — escape of DTC from dormancy. Conclu-
sions: Gelatinases in BM are microenvironment hypo-
xia-associated factors in GC; MMP-2 in BM of patients
with GC are associated with dissemination of tumor cells
and are marker of MRD; MMP-2 and -9 in BM can
be used to control course of disease in patients with GC.

Key Words: matrix metalloproteinases, tumor
microenvironment, minimal residual disease,
gastric cancer.
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