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AT B, P AT R AN TG 22, 3t B4 R I 547 TG 4286 M2 E o4 tm Jodd AEAR T4 CD163 B AR % B 549
FE T A 54 TG 4 32 )5 AT 4m 1L 5% (hepatocellular carcinoma, HCC) tm ey ¥4 78 iE 45 R AZ 248 H T, 4R @A X
2 LA AR I R L, MO 20 Je 8 T F e Ak TG R E 2R ZR B A, & TG R E K 73. 17 uM B, 40 Je 8 == F %A% 2] 50%
AT, BFRLE M2 B4 40 09 45 424724 CD163 #9 Rk P BAR T3P MR 4, AP R M2 E-A b X A R R A AR &
& (P <0.05) , ifi it 2 fL it 43X 7] (cell counting kit —8,CCK -8 ) # i X I ABEL T x¢ B 40, #F 5020 HepG2 4m JfL 64 38 74 %
F) 8] 2 %) (P <0.05) , Transwell 5 £ 8 Evtm iS5 HepG2 fm i 235 52 5 F , #1040 HepG2 Mo it # Fo i3 2 %
FA B IR (P <0.05), 456 TG T4l & tm g M2 & R AL, f X AP VR R AR 24 JE T 0 B3 b T A SR 3, B
BFR AR TG <T@ 1% #p4) B 4 2n 6 M2 A543t d 494 HepG2 2o fLtg 38 74  iE £ RAZ 2 |

KER AR LI T WmAE; B mib; i 38l ; it 4543 8

FE 4y S R285.5 XERERERRG A X EHS1673-7717(2025)06-0230-06

Effect of Total Ginsenoside on HepG2 Cell Proliferation and Apoptosis via Inhibiting
M2 Polarization of Tumor — associated Macrophages

YANG Jing' ,FU Yugang® ,DIAO Haiyan' ,HU Sheng',LI Jiacheng’ LI Yong'
(1. The Seventh Peoples Hospital affiliated to Shanghai University of Traditional Chinese Medicine, Shanghai 200137, China;
2. Municipal Hospital of Traditional Chinese Medicine Affiliated to Shanghai University of Traditional Chinese Medicine , Shanghai 200071 , China)

Abstract; Objective To explore the effect of total ginsenoside( TG) on HepG2 cell proliferation and apoptosis via inhibiting
M2 polarization of tumor — associated macrophages. Methods Cells were induced to differentiate into macrophages by phorbol —
12 — myristate — 13 — acetate( PMA) treatment. After in — vitro identification and culture, MO macrophages were interfered with
TG. lis cytotoxicity on MO macrophages and its effect on phenotypes of macrophages and M2 polarization were tested and veri-
fied. MO macrophages were assigned to either TG treatment ( study group) or no treatment( control group). Then the expression
of CD163,a marker of M2 macrophages,and related factors was measured ,and the changes in the proliferation , migration and in-
vasion ability of HCC cells after TG treatment were observed. Resulis Flow cytometry assay revealed that the TG treatment could
induce a reduction of apoptosis rate of MO cells in a dose — dependent manner and the apoptosis rate dropped to less than 50% at
a TG concentration of 73. 17 puM. The expression of CD163 was remarkably lower in the study group than that in the control
group. The expression levels of M2 macrophage — related genes were notably lower in the study group than those in the control
group( P <0.05). CCK -8 assay suggested that M2 macrophages significantly inhibited the proliferation of HepG2 cells in the
study group compared with those in the control group( P <0.05). Transwell chamber assay showed that co — culture of macropha-
ges and HepG2 cell significantly enhanced the inhibitory ability of M2 macrophages on the migration and invasion of HepG2 cells
(P <0.05). Conclusion TG inhibits the phenotypic polarization of macrophage from M1 to M2 and the inhibition also occurs in
hepatocellular carcinoma tumor microenvironment. Therefore, it is hypothesized that TG can inhibit the proliferation, migration
and invasion of HepG2 cells by inhibiting macrophage M2 polarization.
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JF2H W 9 ( hepatocellular carcinoma, HCC) {F 4 98 (19 3
TGS 2y 5 s ANTERY 103 2 04, FER s T RE 2 e T
P AV BN B S0 B R o R IS 2R R R
UM B ERIETT HCC F 307 8 T AR DB R 58 X s
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BUAR T W Bt 1 102, BRI R Y SR VR T R
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FH 5 7 A8 i EE H ] 38 38 B 0 2 B ( tumor — associatedmacroph-
ages, TAMs ) P\ M2 FRAVELAY Sy ML LAY 38 107 %5 fili s 200 6 14 32
BRAFMHVER" " . Wb TG 5% 3% R A4 6l nl 4
Tl LT TAMSs 19 50E 207 F G0 988 1k 36 , 300t JHT 98 190 L5 A4 it 5
T HEREAE A i RURS: R 2R, IR 2 g M i Ak B W 40 i 3R
IR R o T TG NI HCC 1 S 2 10 1 88 1)
B, ARAR TG J2 7538 1 410 ] PR A OC W 4 L M2 A3 A g xof
HCC ity 5s G2 8 W28 AR E IR A S 3, PRI A
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1.1.1 @5 A\ HCC 41 & HepG2 A THP - 1 4iijfi .
EAEY L EOIR T, AN A B B E AR R o A
(&Rt 5 :2023 — 7th - HIRB - 033)

1.1.2 22X 5% TC(LEFEF >99.5% ) . KM FEY)
BHCARATR . B EIEE S 4 I (fetal bovine serum,FBS) |
RPMI - 1640 353735 Gibeo A F] . HHE HEH R LM
BBV HEARFRTTELA R, BD FACSCalibur ji U0 HIAY : 35
BD Biosciences 7\ 7}, RNeasy Micro iz 7| £5: Qiagen 2\ 7,
L 57 & Applied Biosystem /37, PCR i &5 : Takara 2y
H], StepOnePlus 3Z I} PCR & 4. 3 ABI /A #], Annexin
AFITC/PI JH T4 M3 77 £ : Biolegend /&), Transwell 4 : Cor-
ning 7.

1.2 Fi&

1.2.1 @3z HepG2 40 i { FH #h 55 A 10% FBS A
100 U/mL5% 2 /4655 2 1) DMEM 5353, JH-76 37 °C ,5% CO,
MREFRAR B SR o N B A% 20 S 3 155 40 ( human monocytic
leukemia, THP — 1) 7E RPMI — 1640 £ 32 3L (10% FBS 1% % %
R R R A 0. 1% M5 CREA R i g . BUE KR
ASREFRY THP — 1 40, 1 20 808 hoin AR BE 100 ng/
mL 453 15 ( phorbol — 12 — myristate — 13 — acetate, PMA) L) )z
0. 3% 4135 75 11 (bovine albumin, BSA) | IRFTIR A JG A 37
°C 5% CO, WIEIRIFA TP S . S — BN E)G , £ BB T
ML, B MO E WA A2 AR AL il

1.2.2 TG &2/ MO E % laAzt 42 £ M2 A A a9 A &
e iR SE AL MO B RN 200 I A [RIVR BE /Y TG #i
B, 26 > 95% ), 3557 48 ho TEOG % WS T WAl P
A, IR R B s R XA B AR I CD163 14t 5t B
PEAR KA T3
1.2.3 TG 422 )5 M2 E v % Ja 4 4E47 3240 CD163 # K -F &
& F MO BRI IERNTE 6 FLARH, 43 B ST L AT BRAH
HAFFRAL A TG Kb 3, % B4 AL 3,24 h 5 RE P4l
A, 1 0.25% Y JHEE F o B AN, 4 40 M AE B RO EE T
W AR R I 2R K AR o R A B b RS
L1000 r/min 8.0 5 min, 725 FIEW . #4MH 70% 1% &
Ji£ [ 5 30 min, [} FITC {RERIHUIEBE 2 V HTAF L 7Y g
Qeft W IEIR SIS , & IR CIE A 15 ~ 20 min, JfREAE S E T
DL ARG A e O T A R T AR A A 11 2 5k AR )
AR B R, NS B H R 24 b )5, WOk /b dn i,
i A CD163 drid N4 AR Z3 2k M2 EL Wi, i Tk
— I SRS
1.2.4 E-#miotmi A B e KT %4  {fif] RNeasy Micro ix
) B A A rP 43 B9 1 A RNA I 58 6 cDNA 335 S )
% (Applied Biosystem ) e {b g 55— cDNA . SEI 96 E
R IR4E R (quantitative real — time PCR, RT - qPCR) ##%
5 SYBR Premix Ex Taq GC( Takara) i7| &6 W] 548 5 4E ABI
7500 SEf PCR &40 EHEAT . HMEE -3 — WML 20 (glycer-
aldehyde — 3 — phosphate dehydrogenas, GAPDH ) F{E &2 1E
FEH 2722 LT RNA HIXE 2357, B S 197 50
T:CD206 L3514 :5 - CAGGAGGAGAGAGATCCGATTTA -
37.CD206 F i3 4:5 - GCATTAGCATGGAAGCAAAGA — 3’
KRB — 1 (arginase — 1, Arg —1) FHE5|4:5 - TGAGCGC-
CAAGTCCAGAAC - 3', Arg — 1 Fiif 51 #:5 - TCTCAAG-
CAGACCAGCCT -3'; 44 % - 10 (interleukin — 10,IL - 10) |
5149 :5" - GACTTTAAGGGTTACCTGGGTTG -3’ ,IL - 10
#5149 :5" - TCACATGCGCCTTGATGTCTG - 3'; — %8 b & & [
(inducible nitric oxide synthase,iNOS) Fii#5|4#:5" — GTTCT-
CAGCCCAACAATACAAGA - 3',iNOS F 5| ¥:5 - GTG-
GACGGGTCGATGTCAC - 3'; H 4+ & - 1B (Interleukin - 1B,
IL-1B) 514 :5" - TGGAAAAGCGGTTTGTCTTC -3’ 1L -
1B FiiF514:5" - TACCAGTTGGGGAACTCTGC -3/,
1.2.5 TG 4226 HCC 2 i3 i fk /1 a9 AL TG fii# 24 h
J& WO A, AT CD163 AR c 1 it =X 40 i A 43
M2 E AR, T — 20 A LR SR S ol A e A s
¢ Transwell ZGeALE E VR 5 HepG2 40 i LB F- K &R, #%¢
122 LefilzRh an, b2 4R B i R A el ad 3255 09 B 144
Jf, T2 HepG2 AT, v 1] B LA FLAE4 3 wm A9 S BRIR e
R, JLREFR 3 d SRR HepG2 I At 343 5 400 A _L 785 0K 0 40
MR Fo 76 BEAIH S HepG2 40 34 3% 33 )5 , ik HepG2 41
JLAEEFL 3 % 10° 4L i 2 3 e 2 96 FLAR P, §537 72 h,
HEE S ADEAL, )G, 10 L 1M HH0R 5 (cell counting
kit -8, CCK - 8) I RMA KRG SR 56, I 46 37 CF 4555 4 h,
TE 450 nm 40RO LUK & 40 MG ), SEg A 3 I
1.2.6 Transwell 1% % 52 3o 46 4 fL it A5 Fed2 2 W00 B 3L8%

Fr i HepG2 21/ ( ARS8 5% 59 HepG2 40 i J X 18 ) 73 531 4
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IR UL 1 FEAIILE B% P 5 4 IR A2 01 (214 .6 h) dfi 3 (L
KR ARG HEEHG LR A i I 6
Transwell /NEE 25 HepG2 Ui, T 2B 32250 MO B I
A, A 3 AR AL, BT CO, BRI R RS 2540 1 ﬁ 10 gm ,
BT[R5, BEERZE L5 ( Phosphate buffered saline , PBS) i =
P& Transwell /N2 2 W5, 1 4% Z R P BEESBA T /NE E o
[ 7€ 25 min,0. 4% Z5 5 S YL (0 5 min, ZEMK 0P e {8 T AL @ 0.5
BE T BAREARRIALZE IR 5 IR T 240 50 MO 8.
L3 Zit#a
RS SPSS 20.0 HEATSETHAM . A 45 IE A5 40 ik VR 00 &
FI (o 5) 3, PIAAL HCHOR ML RE A ¢ f. P <0.05 22 & @ S S
RN o % PO Nea F
SHAGE L. @)&, ® g &
2 HR Q/&‘&

2.1 FREKE TG 4G MO E " 4 i iy B 1 A
3 3 3 2 A A 0 2 B, MO 2 L T % Y AR S TG
Ve RE SRR, 2 TG VB 73,17 WM B 240 i ] 72 32 %
) 50% LA o WAGTTXXXVE 1,
2.2 TG4 # & M2 E v % fi R AEAR 1T 47 CD163 i ACF & 1L
W MO 5 I 200 i 43 4y H9F 7 4L R B AL, rp e 7 4L B A
TG fhB, %of BRAUR AL B, AR5 L B W 20 M2 5 40 il ) R i
FRICYFIK TS, DFFE 2 CD163 Y335 B AR TXHHRZH (P <
0.05), WLKE2,
20-

15+

104

CD163+2MAf1/(%)

xR ASEHA

T SRR A, P <0. 05,
2 PZH M2 ELRRANMIARIERRIC Y CD163 * iY/KPA2 L

2.3 TG A )5 M2 B % 40 j A 5% 3 B 8 AKCF 2 1k

FEAESTI A M2 [ 5 248 R DG i PR Rk R B, A2 M2 B
I 44 B 1) CD206  Arg — 1 \IL — 10 ,iNOS L — 1B 1y ik B . o
(P <0.05), W.IA3,
2.4 TG 45 HCC 4 B35 4k A W & 1L

it CCK - 8 A LA W2l M2 |5 W5 40 il X HepG2 41 ifd
HEFE I RGO, & B0 X B A A LE , AT 41 HepG2 41 Ha il 384
FEZ W AR (P <0.05) . WAHTTXXKVE 4,
2.5 TG A5 B+ HCC At % Z £ M T

Transwell SZ56 20, B WEAN 15 HepG2 4l iy I 8% 3% 414
T, WE5E2H HepG2 AT Flf2 2232 B W] B A0l (P <0.05) .
DA DEXXXVIE] 5 - 4 s XXXV IE 6.
3 g

JF9 PT g2 2 Al 0w R 2R 5 e 09 PG A2, AEAR KRR EE 1
S AR I T A BT 8 , X2 AR 9 g BT SR AR R PR 5 T L
T B IE S BRI S A AE ARAE S, 18 M SR S AR

232

3 PHZH M2 B EGH A DG R 1 KT AR Ak

JTFIR S S R T i 191 A BIRSE SR 48 5 HCC
F BTG 17 3 0 e T, 2 S B0 HOC T /R i JE R
SR XU () S 8 TP 5 H TAMs J g 240 42 J 11
i, BRI TAMSs J& B RTS8 1697 T Beh i mr g o7 o
JeF W] TAMs 200 50840 5 HCC 1 45 A R R R A UG A B
TEAE B YIAR S LRI AT 55 CD T 40l 1 . TAMSs #
£ BRI AT AT OGRS , P, B HCC 405 15
2 AR ELAE 9 43 T B AT RE S HCC 2 (387 19 36 J7 55 W
TAMs ] Wi 5 TR R AR 805 5, SR JE BAk o He g M1 2
RN g M2 750 9 5 750 s TAMs Iy i 2 784 (1) 4% 16 5 i 98
SRR R . R, AT E AN I AR A A TR B b
TE b8 T 7 L I A O AL 285780 ( ML/ M2 ) A5 Bl T 58 3 9
AAETRIN . B S T4 B I A HCC BT FE 39 © 22 W)
MI/M2 WAL b5 58 3 AN LTSS =22 i) A2 76 S 6 1k, M2
PRGN CD206 , CD163 45ty AT 41 Sy i i T 14 56 B A6 ) PRI
T AEFLMRE M B g 40 7 JifRg 410 S DRD2
LRI A0 L B P A T A IR — R A A T
3 AV g S 5 R e 05 A 40 M P USPT %3k
AYHG p38MAPK 3 K TAMs 45 8y M1 &30, Wi % 17 18
T R R H F) S0 HR P, 1 026 P S 3 37 % 5 1
1 IR 20 B8 v, ML/ M2 i Ak B 2R AT bR e 8 BE T B R
JHTTHE 5 RACKL/NF - «B i B4 (1 3036 A %' 7, TAMs 7
HCC w1 B Ak A 2% A T 8k Bk 19 7 F, BF 98 % M, B/
RNAmiR - 144/miR — 451 a i 325 5 i) JH- 40 i A K R 70 1 0 4
B SRS P T2 10 TAM B Ak M1 22780 5 4k 1 LA SR A A F
5% 78 TAMs 7 HCC Fr it bt r] g 5 IL - 6/STAT3 JAK1/
STAT6 , CXCR4/ERK , PLK1/PTEN , Wnt/B - catenin 155 %
Fi% .

EAESR , H TR0 14 3 R JRa S YT IR R L
St BRSNS R T HFSE G B KR S 2 (i
FHE AR RO (U o A R 5L ) L2
Y NEEE FEEMEABENE) SH(IEFEESH) .
S B B VR AE B S B R T KRR
SR PR S 80 g 0 AR 1 A S L Ay ke 2 L (LR
TR R SE 4 T FR BRI S Al e Johga v & 4 R i
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FRER PRI I TAMs 5 ) 17 LSO 5 88 S0 5 1) T
SRR T RO BR P IR I R SR TR, R
A LA R R B0 I SR A S R G0 A v PR S, HCC /9
BUZ A" AR “ B35 48, T BRI, AS ] b7

CHEAERE AT LIS g S 1 B 25 7 I A Bl B

KA HA TR TG YT )2 LR T LA | i o A

AR T RELH T A S e A I I RE, A S 2 A Y

W, C 2R At TR 254

AWFFEHTY L 4 7E PMA %S TPH — 1 20 fa %16

MO LA IS, FATTHE MO EL WA i 55 2k R P A A S 2

Wt o i U I R AT RT - qPCR A 36 76 A\ 2 21 AL 3

Ja, A B MO £ U T A B AR S TG ok 2 B 50 i M X, Y

TG ¥R 73. 17 pM I, 40 1A FEAR S 50% LATR , BB A

ZIAT X AR MO 48 g 7 A BEVEAR o dd i i R S A g A

K] CD163 FRic ok e Mot M2 EL g4l g, A& B TG b B

41R M2 KAI(CD163 " ) 4 /[ 43 LU IR T X B 4L, BT AZS 2

HRERS A ROt MO [ Wt 240 0 3515 S (2 e Jrg M2 g 440 e

M2 #YE AN A AR S AR 5 4062 7% D206 ,CD68 ,CD163 45, {H

CA WF Bl i R S AR e CD163 X M2 8l E 41 g 7F 1 7

Rl , AHEL T CD68 \CD206 HoA7 B it 1) b £ 18 , i AR S 8 e 4

CD163 {3y M2 T [ Wit 4 b s M E A7 4 0 Bt =2 8,

TG LB v M2 AU B A0 A bR ic 4y CD206 | Arg — 1 1L —

10 iNOS IL — 18 A WFEAR . ABFTELIRSE T TG R 5

iR TR R 5 F ) B B AR 20 L W A RS A HCC 240 494

b LR S 1R AR il i CCK -8 734 W] 78 TG MIfFAE T, 5X

NRLH AR LL , W20 %) HepG2 41 M 7% 11 B 384 58 E 1 A 490 1 .

FIM o Rl AW Transwell 5256 2 W1, B g 40 g 5

HepG2 fEIL R AT, TG 5 T 09 LW 40 I 4 HepG2 401 i

IR AR AR RE Ty g, DL -85 R RE TG 24l E ik

A M2 ARAL RIS B AT 80T . SR T, B DI AE HCC Hh

FIHT TG H S PE#L 1] TAMs ORF B ATTHY G5 410 ) D BE 557

i, JF PR BU N AL, T RE 2B e A R U T IR BT 20

PRt , ABIF T 7 A HCC A5 N TPH — 1 240 i A77 /4= (9 15 0

ML IR R b OHE BV TR 2 2 TG Rz 5 22

SN HCC 20 M 458 L 7% MR 28 LA KR 15 X 88 4 A DG A5 5

R . AW ST R RIMAL G Y TG T I8 #2188 E Jig

N A BT BIL R, 7T A Ay JEJ R 1) 5 200 L P s RS T R e ¥

SRR AR BRI B

L bR, TG Ay il Fng 2 A i M2 R B AL, T I b A

P A A AE BT 40 P88 e R SR o, PR AR S 4 TG RT3

A A A M2 AR AL DE T ) HepG2 4 i %458 T A% K
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AR 5% 7 Bx & 7 6 W 5%t 12 1 BE 28 1% At R s
SEMEREEMRENFM

i, TRRT
(OTHHEER, R ¥ 570216)

WE: B89 R4 ok F 95 07 BR A RS s 4 %12 v PR 22 M A #E 9 ( chronic obstructive pulmonary disease , COPD) & A
THBE ORI Yw, F ik HATAT IR AR LA 449 COPD &t &0 & 110 4], KA AR R 5 A
L, & S5, ATBATVARYET i A AmE MERAFURFEHIEASARELK, ATFHR2AH 1 AT
OB E2AFE, RH2AFEEFNTR, TR E TN IAc . KER T, EAHLEMT5NE,LRRRA
B R B R T3 i T3 K om e ACBUR | B SRR X A, £ R FEL(P>0.05), sFRAT
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