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ATTATUHUB CYITPECCUPYET OITIOCPEJOBAHHOE MAKPO®ATAMMU

IMOBEJEHUE KJIIETOK I'ENNATOKJIETOYHOI KAPIIMHOMDBI,
MOAYJIUPYA ITEPEJAYY CUTHAJIOB VEGFR2/STAT3/PD-L1!
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Ienmatoknerounass kapunHoma (HCC) — Haubosiee 4acTO NUMArHOCTUPYEMbIi IMEPBUYHBIN paK MeYeHU.
B nporpeccun omyxosieili MOTYT y4yacTBOBaTh OITyXOJeacCOLMUPOBaHHbIE Makpodaru, ¢hbeHOTUITUYECKU
CXOImHBIE ¢ MakpodaramMmu M2, KOTOpbIe CEKPETUPYIOT IIMTOKUHBI, CYITPEeCCUPYIOIINe UMMYHHBII OTBET
ONYyXOJIb-UHOUIBTPUPYIOMIUX JUMGouuToB. M3ydeHa poiib Makpodaros M2 B nporpeccuu HCC u Biusi-
HYe MHruouTopa pelernropa 2 hakropa pocTa COCyIUCTOro 3HAOTEIUs — anaTuHuOa. B kauecTBe Moaenu
HCC ucnonp3oBanu kieTouHylo JuHuio Hepb3. Makpodaru M2 nojydeHsl myTeM auddepeHInpOBKUT
knerok THP-1. JIns kokynsTuBupoBaHus makpodaroB M2 u kinerok Hepb3 ucrnonb3oBanu sueiiky Tran-
swell. 2Kr3HecrmocoOHOCTh 1 MpoaudepaTUBHYIO CIIOCOOHOCTh KJieToK onpenenasuin Metogamu CCK-8 u
EdU. MeracraTuyeckuii TOTeHLIMAJ KJIETOK OLIEHUBAJIM, UCTIOJIb3YSI METO/ OTipeesieHus MUurpauuu Tran-
swell. YpoBHU 3KCIIpecCUM IUTOKWUHOB OIIPEAEIsUIM C IOMOIIBIO UMMYHO(MDEPMEHTHOIO aHaIn3a. AKTUBa-
o ocu VEGFR2/STAT3/PD-L1 koanuecTBEHHO OLIEHMBAJIU C MTOMOIIbIO BecTepH-01oTnHTa. [Tokasza-
HO, YTO COKYJIbTUBMpPOBaHUE ¢ MakKpodaramyu M2 crmocoO6CcTBOBAJIO Ipoardepaliiu, MOBBIILIEHUIO XXU3He-
CMOCOOHOCTH, TTPOAYKIIMH IIMTOKMHOB, MHBa3WM U MUrpauuu kietok Hepb3. I[pu KoKyJTbTMBUpOBaHUT
3HAYUTENBbHO yBenmnuuBaiach cekpeunss TGF-B1, IL-6, MMP-9 u VEGF. Anatunu6 cynpeccupoBal MH-
nyuupyemyto makpodaramu M2 nponudepalinio, JKu3HecrnocoOHoCTh KiieTok Hepb3, nux nHBasutio u Mu-
rpauuio. boisee Toro, amaTuHUO 3aMeTHO cHUKaJI ypoBHU 3Kcrpeccuu p-VEGFR2, p-STAT3 u PD-L1 B
kieTrkax Hepb3 B ycioBUsIX KOKYJIbTUBUPOBaHUsS. TakuM 00pa3oM, araTUHUO MOXET CyNpeccupoBaTh
OMoCpeayeMoe OMyX0JIeacCOLIMMPOBAaHHBIMU MaKpodaramu roseneHue kiaetok HCC mocpenctBoMm Mmomy-
Jsiunu curHanbHoro nytu VEGFR2/STAT3/PD-LI.

KioueBbie cjoBa: rernarokjaeToyHash KaplMHOMA, OIyX0JieacCOIMMPOBaHHbIE MaKpodaru, OIyXoJieBble
kireTku, anatuauo, VEGFR2
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Apatinib Suppressed Macrophage-Mediated Malignant Behavior
of Hepatocellular Carcinoma Cells via Modulation
of VEGFR2/STAT3/PD-L1 Signaling
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Hepatocellular carcinoma (HCC) is the most frequently diagnosed primary liver tumor worldwide. Tumor-
associated macrophages (TAMs) usually have a similar phenotype to M2-like macrophages and can partici-
pate in tumor progression by secreting cytokines to suppress the immune response of tumor-infiltrating lym-
phocytes. We investigated the role of M2 macrophages in HCC progression and explored the effects of vas-
cular endothelial growth factor receptor 2 inhibitor — apatinib . As a cellular model of HCC, Hepb3 cell line
was used. M2 macrophages were obtained by differentiation of THP-1 cells. The Transwell chamber was used
to co-culture M2 macrophages and Hepb3 cells. CCK-8 assay and EdU assay were conducted to measure cell
viability and proliferation capacity. Transwell migration assay was conducted to estimate cellular metastatic
potential. Cytokine expression levels were assessed by ELISA. Western blot was used to quantify the activation
of the VEGFR2/STAT3/PD-L1 axis. It has been shown that co-culture with M2 macrophages increased,
proliferation, viability, cytokine production, invasion, and migration of Hepb3 cells. The secretion of TGF-Bl1,
IL-6, MMP-9, and VEGF was significantly increased after co-culture. Apatinib suppressed M2 macro-
phage-induced proliferation, cell viability, invasion, and migration of Hepb3 cells. Moreover, apatinib re-
markedly decreased expression levels of p-VEGFR2, p-STAT3, and PD-L1 in Hepb3 cells under the co-cul-
ture conditions. In conclusion, apatinib treatment could suppress TAMs-mediated cancer cell behaviors of
HCC cells via modulation of the VEGFR2/STAT3/PD-L1 signaling pathway.

Keywords: hepatocellular carcinoma, tumor-associated macrophages, cancer cell behaviors, apatinib, VEGFR2
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