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Ji968 Hep G2 40 L8 A= W 447 S (il VR T, o CQNEH 1 P i 3R o7 SR AL B Ak 4l . k. wilss &
CQIfLE, MBEWEH2.5% . 5.0% . 10.0% . 20.0% F30.0%. RHMMIHEGLF &8 (CCK-8) ¥
Kl & CQ LT 1E F G 45 40 RAW264. 7 41§ A1l HepG2 4N M35 J1, BRI S e Bl 2 (ELISA) X7 &
o £ CQ LI 7E 5 45 20 RAW 264, 7 4 _F 38 i 40 A R (T1)-6 FITL-10 KF-, i ik CQ e {4 3
WeRE . HSL RAW264. 7R HepG2 4 M L 3G 52K &R, JF M HepG2 40 I B 1 88 4 BB AU, i L B 2 4
it LA 8 /N B S BE L 4 B4 . CQ4H . NF-kB 3 5] — i AC & KL H Rt &% (PDTC) 40 i
CQ+PDTCH ., K CCK-8%Fl Transwell /)% 525 53 il 46 i 25 2 Hep G2 40 Hf % M . 1878 40 U BRI (=
U MR, 2 45 2R BB AR PR ORI O 2o R T I =X 200 i A A 0 5 4 L 5 32 1R R N RAW 264, 7 41 i
AR B 9 ZH 20 0 L ML A M2 B AR A 0 5 ELTSA R AG I 4% 2H SE 15 37 1K 22 N RAW264. 7 41l
U AR B e M B B K TL-6. SRS F @ (TNF-a) KFESR S A G/ (INOS)
PIE M2 UM T KIRF 3 (TGF-B) . W&EMH 1 (Arg-1) F11L-107K3F, Western blotting %
0 A% 4 3k 1R 55 AR R N RAW264. 7 41 i A BR BRI 3 h NF-«B 3l 6 AH 5¢ 2 1 NF-«B #1ll il & 1 o
(IkB-a) . BEFR1L IkB-a (p-IkB-a) . NF-kB p65 J p-NF-kB p65 & kKT, GH: SXBA i, CQ4d
HepG2 4 ML 1% 77 . 1L 20 M AR 1= 28 240 MO A 0] S B AR (P<<0.05), PDTC 4 HepG2 4 M T 1 . iT %
20 if B5ORT R 22 A0 I AP BB T s (P<<0.05); 5 CQAL A, CQ+PDTC 4l HepG2 41 a1 ¥ . i 8
20 HRN (2 22 A B B B TR (P<<0.05) . 5 X BRAL A, CQ 214 BURS A 78 A BRI 5 it 34 W I8 [
it (P<C0.05), PDTC 414 RS AR AR AR R B f B b & (P<<0.05); 5 CQAltkE, CQ+PDTCH
it ERLRS AR R AR BRI BT i T W T (P<<0.05). SXTRRZL LR, CQZ RAW264. 7 4 g Fi 4 B 9 20 21
B ML E BEA E SR B A E (P<<0.05), M2RE BEANE o 2600 8 %A% (P<<0.05); PDTCH
RAW264. 7 40 fg AR B 20 20 M1 RSB WG 40 /1 20 SR8 B R IK (P<<0.05), M2 R E g 40 il A 4
KA BT (P<0.05)., 5 CQALE, CQ+PDTC 4 RAW264. 7 40 g A4 5 s 21 40 M1 2 5 g
AT o R IR (P<<0.05), M2 BB WRdi it i 43 % . 7hm (P<<0.05), SXFHUZH LA, CQH
RAW264. 7 40 i 5 3% b 7 A BUIML 3% o 1L-6, TNF-o 2 iINOS K8 & FF & (P<<0.05), TGF-B.
Arg-1 FTL-10 K - B FEAR (P<<0.05); PDTC 4 RAW264. 7 4 M0 [ 3% A4 B 3% th 1L-6 . TNF-a M
INOS /K F- B B B A% (P<<0.05), TGF-B. Arg-1 FIL-10/KF 8 F& (P<0.05). 5CQHA L,
CQ+PDTC 4 RAW264. 7 2 Ml I 3 A4 B i 1 IL-6. TNF-a & INOS ZKF- B 8 B AL (P<<0.05) ,
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Inhibitory effect of Chaiqi Yigan formula on malignant
biological behaviors of liver cancer HepG2 cells by regulating
macrophage polarization

ZHANG Xiqian', DANG Zhibo?, DU Yunan', WU Pei', XIE Hang®’, TAN Gaofeng'
(1. Department of Geriatrics, Henan Provincial Hospital of Traditional Chinese Medicine, Second
Affiliated Hospital, Henan University of Chinese Medicine, Zhengzhou 450053, China;2. Department of
Hepatobiliary, Spleen and Stomach Diseases, Henan Provincial Hospital of Traditional Chinese Medicine,
Second Affiliated Hospital, Henan University of Chinese Medicine, Zhengzhou 450053, China;
3. Department of Critical Care Medicine, Henan Provincial Hospital of Traditional Chinese Medicine,
Second Affiliated Hospital, Henan University of Chinese Medicine, Zhengzhou 450053, China)

ABSTRACT Objective: To discuss the inhibitory effect of Chaiqi Yigan (CQ) formula on the malignant
biological behaviors of hepatocellular carcinoma HepG2 cells by regulating macrophage polarization through
activation of nuclear factor kB (NF-kB) signaling pathway, and to clarify the theoretical basis for the
application of CQ in the treatment of hepatocellular carcinoma. Methods: CQ-containing serum was
prepared and diluted to concentrations of 2. 5%, 5.0%, 10.0%, 20.0%, and 30.0%. Cell counting kit-8
(CCK-8) method was used to detect the activities of RAW264. 7 cells and HepG2 cells in various groups
after treated with CQ-containing serum; enzyme-linked immunosorbent assay (ELISA) kits were used to
detect the levels of interleukin (I1.)-6 and I1.-10 in supernatant of RAW264. 7 cells in various groups after
treated with CQ-containing serum to screen the optimal concentration of CQ for treatment. A co-culture
system of RAW264.7 and HepG2 cells was established, and a nude mouse model bearing HepG2 cell
xenograft tumor was constructed. The co-cultured cells and tumor-bearing mice were randomly divided into
control group, CQ group, NF-kB inhibitor pyrrolidine dithiocarbamate (PDTC) group, and CQ+PDTC
group. CCK-8 method and Transwell chamber assay were used to detect the activities, numbers of
migration cells, and numbers of invasion cells of HepG2 cells in various groups, respectively. The volumes
and mass of xenograft tumors of the nude mice in various groups were measured. Flow cytometry was used
to detect M1 and M2 polarization of RAW264. 7 cells in co-culture system and tumor tissue of the nude
mice in various groups; ELISA method was used to detect the levels of M1-type cytokines 1L-6, tumor
necrosis factor a (TNF-a), and inducible nitric oxide synthase (iNOS), and M2-type cytokines transforming
growth factor B (TGF-B), arginase 1 (Arg-1), and IL-10 in supernatant of the RAW264.7 cells in
co-culture system and serum of the nude mice in various groups; Western blotting method was used to detect
the expression levels of NF-kB pathway-related proteins NF-kB inhibitor protein « (IkB-a)
phosphorylated IkB-a (p-IkB-«) , NF-kB p65, and p-NF-kB p65 in RAW264. 7 cells in the co-culture

system and serum of the nude mice in various groups. Results: Compared with control group, the
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activity, number of migration cells, and number of invasion cells of HepG2 cells in CQ group were
significantly decreased (P<C0.05) ,
compared with CQ group, the activity, number of migration cells, and number of invasion cells of HepG2
cells in CQ+PDTC group were significantly increased (P<C0.05).

volume and mass of xenograft tumor of the nude mice in CQ group were significantly decreased (P<C

while those in PDTC group were significantly increased (P<Z0.05) ;

Compared with control group, the

0.05), while those in PDTC group were significantly increased (P<Z0.05) ; compared with CQ group, the
volume and mass of xenograft tumor of the nude mice in CQ+PDTC group were significantly increased
(P<C0.05). Compared with control group, the percentages of M1-type macrophages in RAW264. 7 cells
and tumor tissue of the nude mice in CQ group were significantly increased (P<C0.05) , while the
percentages of M2-type macrophages were significantly decreased (P<C0.05) ; the percentages of M1-type
macrophages in RAW264.7 cells and tumor tissue of the nude mice in PDTC group were significantly
decreased (P<C0.05) ,
0.05). Compared with CQ group, the percentages of M 1-type macrophages in RAW264. 7 cells and tumor

while the percentages of M2-type macrophages were significantly increased (P<C

tissue of the nude mice in CQ+PDTC group were significantly decreased (P<Z0.05), while the percentages
of M2-type macrophages were significantly increased (P<C0.05). Compared with control group, the levels
of IL-6, TNF-«, and iNOS in supernatant of the RAW264. 7 cell
group were significantly increased (P<C0.05) , while the levels of TGF-B, Arg-1, and IL-10 were
significantly decreased (P<C0.05) ; the levels of IL.-6, TNF-a, and iNOS in supernatant of the RAW264. 7
while the

s and serum of the nude mice in CQ

cells and serum of the nude mice in PDTC group were significantly decreased (P<C0.05) ,
levels of TGF-8, Arg-1, and IL-10 were significantly increased (P<C0.05). Compared with CQ group,
the levels of IL-6, TNF-a, and iNOS in supernatant of the RAW264. 7 cells and serum of the nude mice in
CQ+PDTC group were significantly decreased (P<C0.05) , while the levels of TGF-83, Arg-1, and IL.-10
were significantly increased (P<C0.05). Compared with control group, the ratios of p-IkB-a/IkB-« and
p-NF-kB p65/NF-kB p65 in RAW264.7 cells and tumor tissue of the nude mice in CQ group were
the ratios of p-IkB-a/IkB-a and p-NF-kB p65/NF-kB p65 in
RAW264.7 cells and tumor tissue of the nude mice in PDTC group were significantly decreased (P<C
0.05). Compared with CQ group, the ratios of p-IkB-a/IkB-a and p-NF-kB p65/NF-kB p65 in
RAW264. 7 cells and tumor tissue of the nude mice in CQ+PDTC group were significantly decreased (P<C
0.05).

signaling pathway, thereby inhibiting the proliferation, migration, and invasion of hepatocellular carcinoma

significantly increased (P<C0.05) ;

Conclusion: CQ can promote macrophage polarization from M2 to M1 type by activating NF-«B

HepG2 cells and the growth of subcutaneous xenograft tumor in the nude mice.
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IR R R HepG2 B8 i i #R BRUBE AL, #R 1) CQ I %
NF-kB 41 5 i M1/M2 B Jif 93 AH 5 FL 5 41 i A% A i
00t T 0 e g R R AR FHALR . LU CQ I HT T
JHH9 R 97 4 LA AR I
1 #R5FEE
1.1 £%HH . @mE . TZ2XMNPNE SPFH
BALB/c-nufEPE#RE B, (A 18~21 g, WA L&
RIS s YA BRA R, SEEh ) A 7 4 A)
jE% . SCXK (37) 2020-0016. #fRIZMAEE S H
a5 Hib AT o MR, g8 — 3R AR eI R 5 4l
oK JE/NECA B TOK, ShiE SR B RIS T
P, 22C~24CEW| . BEHRA 12h A, 450~
60 %6 M BE AT o A4 i g HepG2 Fl/N B E
20 L RAW264. 7 W [ v [E B} 24 B b6 A o B 22 3T
GEBE o ASBIEIE S 96 250 1 4 v R B sh A8 B 2 DL s
fedE (HfES . HNSZYYWZ-2022012016) .
CQHAITh M EME .. 8. A~ .
Z . BEWHE, YW E L E0E 250 A RA W
NF-kB 1 il 57 — 6 A€ 20 3 H R ik % %t (pyrrolidine
dithiocarbamate, PDTC) (4lifE=95%) W H i
BEAEYPH M ARAE . G EROREA
M = RAEYH ARG RS A . g M50l 5 & 8
(cell counting kit-8, CCK-8) i 7 H 3 [ MCE
oo NELE IS & (interleukin, IL)-6. %%
A — S 1L A & B (inducible nitric oxide synthase,
INOS) | #% 4k 4 K W ¥ B (transforming growth
factor-8, TGF-B). 1L-10, #5 &R 1 (arginase-1,
Arg-1) FIMJE IR FEF F o (tumor necrosis factor-a,
TNF- o) M B 5 W BE s
immunosorbent assay, ELISA) &5 &M 5 2+
3 B £ LR )RR A A PR A . /N B PE-CD206
PE-CD16 Fl APC-F4/80 #it #4 1 F1 3% & Biol.egend
A Al A IR P B OBE TR 1L NF-«B 0 ) 3 H «
(phosphorylated inhibitor of NF-kB «, p-IkB-a) .
NF-kB #ifl # % 4 « (inhibitor of NF-kB «, IkB-a) .
Wi W fb NF-kB p65 (phosphorylated NF-kB p65,
p-NF-kB p65) . B-actin Hl NF-kB p65 —Ht & J' 47T %
“ 4 A 3% E Abcam 2 H . B AR AL (B S .
ASOOZ) W A i+ Tecan /A7), IF &4 Y86
(B 7YS-121) W [ g IR0 i BB A BR 2
A, A (B . CyFlow® Cube 6) 1 H 78
[ Partec A H], EHHBIK SN RSE (H5.
1658033) 1 H 2 [ Bio-Rad 2~ Al .

(enzyme-linked

1.2 4 CQRALFHHE WA MK 30g.
BH110g. HAT20g. PEZ20g. W 10 g fIEHE
15¢g, A 65K EIERIE 3K, Bk 1h, o
SR, AIFIRRHE TS . MR, DL AR 3 AR K AR
g A 25 M B 30 gemL I CQE R . B BT
BBALB/c-nubfEPERR L, #EH 13.65 g kg ' CQZY
W (2.73g-mL7'CQ 25 W & K o= i &,
S5mL-kg ), BHIR'™, #EZ14d. KkRGHZE,
W2 R8O, 4°C. 3500 r-min '
B0 15 min, &I o A DMEM 85 7 56 5% #
By (100% & CQ I ) #EAT /e fe, 3815
2.5%. 5.0%. 10.0% . 20.0% #130.0%CQ M #
B ¥ A H

1.3 CCK-8#EAMRERECQLAFLEE L4
4 B E M MU RAW264.7 Fl HepG2 40 i, & T
39.6 CAK R PR MR R, VEWRE ER SR T 10%
A= 1L A 100 7 RS R -BEE R 1 DMEM 58 4 K 77 4
H Y A0 i Rl A A B 80 % ~85 % Bt i AT AR AL,
X B AR A B Al i TS g . O RAW264. 7 Fl
HepG2 40 il 43 545 50 T 96 FL 40 L 55 32 b, 5K &=
MEAKBE, LA R6dH, LI&0%. 2.5%,
5.0% . 10.0% . 20.0% #130.0% 1 CQ IfiL i &b
24 h; LLOY% CQ I i Ab B 40 i /5y i B 4H . 55 ik
B AN 3 Tl A Y B SR ALAE S A L ERAL . A B AE
WE, B A 10 p. CCK-8iRX7), MH 2h, %
FH B A5 AT 450 nm K A0 22 4 4 RAW264. 7 41
LA HepG2 40 L 09 O R (A) fH, TH3A 4 21 4 g
W . MM = (LH A A — = 1 X AL
AfE) / R AME—= A IRFLAME) X 100% .
1.4 mBEEEHRERGEIRSE WHRSH L
Bk (9] oy ety A i L 85 FR K R o B Transwell
HEF/NE, 041 pm X H B W W 2
(polyvinylidene fluoride, PVDF) BE4rf@HF L. T
%=, [ R NS e 12U, B E N
Flt 2>X10° 4> HepG2 41 ffd , ' 2 N 4 Fp 5X10° 4>
RAW264. 7411, 408 3L85 3% 24 h, B 3L 85 52400
BEALAY R 4 HOIFHEAT QN R AR . CQ4l, MA 5%
FCQIME; PDTCHL, A4 mg-L ' PDTC "
CQ+PDTCH, MA5% CQILIEM4 mg-L."' PDTC
BRAAEHE; XTHRZE, N TR 25 ab 30, 45 20 40
JitL b ¥ 24 h 5 EAT R SR SE G

1.5 ELISA##&MEmRIERAFEZRKART
RAW264.7 zm e £ 5% o 1L-6 & IL-10 K F O Bl
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BEFERAW264. THIEM Transwel /NS BB 254 .
Va0 M L BE R AR R AL o 6 4l LR IR A
2.5% CQIMLIEAH . 5.0% CQILEA . 10.0% CQ
Mg 2 . 20.0% CQIlLiE ZH 1 30.0% CQ L& 4,
AL 0%, 2.5% . 5.0% . 10.0%. 20.0% A
30.0% CQILHA . 25 I RNEAT259 T 1. &b
P24 h)5, WA 4 Transwell T2 RAW264. 7 4
55 % B0, TS R IR ELISA 57 & i W 15481k
K FH B bR A 5E 4% 41 RAW264. 7 40 g 3% v 11-6
HTL-10 7K F,

1.6 CCK-8#k#alt3& 5 2 TE&HAHepG2Z@e
EFOME 14" PRHAHEIERIERTH
HepG2 4, LhEEFL 2 X 10° A (9 %5 B 2 70 T 96 4L
MM B FR N, K24 h, #% MR “1.3” " CCK-8
S, A4S 2H HepG2 40 i 15 bk

1.7 Transwell N EF B R EIEHRIKETLA
HepG2 oty b mp @ £ mped /il
RSB R R A HepG2 41 e, LLJE
I 7 DMEM K5 % 5& I i Sy 5020 M =k, LA B AL
S5X10° B % BE 7P T 24 4L Transwell t F 2 /NE
W, JEETFZE A S 10% I i DMEM K 3% 3% .
1228 5206 R FH Uk AT F% i e A Transwell fi&, 158 3¢
5 R S 5 3 R B Transwell J . 3535 24 h ),
X 5 N A AT R A R 2 R R R AR B, A
BRI, SR Image TP =N
AUAEECE RIS IR A0 i A5 R 28 AN i A .

1.8 HepGZHBHERAMH &M HHESH
SCER L7, 110 w07 09 # HepG2 6 4 5 ## Bl AR
B, B 24 H BALB/c-nuEE#E R, THAET KT
M HepG2 4l (9 1X10°4y) . WML, 5
U T fik 22 29 2 mm B4R BB, W8 HepG2 55
IR R LR R R e B ) o ey R AR BB ML 73R 4 28
BAH6H: OCQYA, B4 T13.65gkg ' CQZ
W (2.73 g-mL' CQZA W% S5 mL-kg "ITHH#EE
R, BH LR, MHNEHO. 1 mLAERIEK;
Q@PDTCH, #E5mL-kg LK, HH 1K,
JE NS 10 pmol-L ' PDTC W 0. 1 mL (43 H
1) "™ @CQ+PDTCH, BAL4LT CQREHM
PDTCH NES; @OXFRRA, W H S R4 B ER K
(5mL-kg "), ®HLRK, JBEHANTHFERBAAEES
KO 1mL (B3HI1K)., &HMRILELH14d,
WITA] 4% 4R B CQIE B 4L 14 ¥k, PDTC a4 B &R K
S N T 3 5K

1.9 ZHARAATHBHBARPRENZ P&
R, SHMHEBLFLIESS , T ARS8 747 15 46
ek, SERHE AR . TR L RRE b
o I, R A UEAR R RO R K AR (mm) R
7 (mm), TFEMEER. MEER (mm®) =K
BxXm®re/2,

110 XA RARMNXZHRAKZTESA
RAW264.7 28 o o iR Z A 8 44 8 F E A 2 Je R AL 47
EWEAAE L RSALHEILRERTH
RAW264. 7 41 fd, i A #2522 s (phosphate
buffered saline, PBS) i 5 5>X10° mL " (% 5 44 g
B, B “1.97 R4S 4L i R 40 21 24 240 mg,
B R e 20 I D T A B A AR, PBS 28 v vk
Va, WAL 5X 10" mL A B AN I B . B4 4
RAW264. 7 241 g F1 2R B JR3 2H 2L 40 il 2 & 1 mL,
PL 3% 4 v 8 A B S, RIS APC-
F4/80. PE-CD206 f1 PE-CD16 {4k, i A PBS 2%
R Ve O A S, SR I 240 i R A A%
RAW264. 7 4 ffd F1 B8R B 41 2k M1 X M2 LR
WA, A M1 A M2 8 S i Fe . M1 A
Fi I 40 i X R F4/80°CD16°, M2 %I [ I 41 Jifd &
X HF4/80"CD206

111 &AM EAEREFHRE R T EHRAW264.7
4o e b fe iR R iE P M1/M2 A E o 28 6 5 3k B
FARF ARG I FRIKR T B RAW264. 7
MiE BV, T°4°C. 1500 r-min "B 10 min, B
T o HOAS 4 A R A BB T 48 HR I SR 4R Y I RE A
B A B R o RS R IR ELISA 350 £ E w45
VB, R FH A S0 52 4% 20 40 L 3 A AR BRIt i R
M1 AU 41 j 43 3 I F- 1L-6 . TNF-o A1INOS K&
M2 B B g 48 i 43 W I F TGF-B. Arg-1 #il IL-10
K

1.12 Western blotting S # @ 3% Rk A T & 42
RAW264. 7 %8 Jg F= 3% R AP 98 42 28 F 1kB-a.p-IkB-a.
NF-kB p65 % p-NF-kB p65 & & & &k K+ W44
b B FE B SRR R R A9 RAW264. 7 41 Jifg F1 4% 25 #
FUMPRE 44, A RIPA 2 R B B A, R H
Z MW 2 (bicinchoninic acid, BCA) ¥ & &
FIVEE 5, Tk hAsde . B4l 15 pg 40 i F1
i 96 2 1 RE i R AT n B R R N - R N M T M e
fiig B, ¥k (sodium dodecyl sulfate-polyacrylamide gel
electrophoresis, SDS-PAGE), F#EIZE PVDF Jii .
B M 4 98 p-IkB-a (1:1000 i ). IkB-a
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(1:2000) . p-NF-kB p65(1:2 000) ., B-actin(1:1 000)
FI NF-kB p65 (1:2000) — Ht, ¥ & J5 m A = 1
(1:2000), # 58 fb 2% & & ¥ (enhanced
chemiluminescence, ECL) . 1 5 A M, kX H
Image J A BB A &W KEME, IWEEHK
HEHRIBKF . BERREKF=HNEN K
JR BEAE / B-actin 45 JK B {H .

1.13 %3t %44 R GraphPad Prism 8. 0 # {4
BEATGE 5 b o 45 A0 B TR R L AE R A A AR RN
AR A MK, AR ERS R R RN B B, RAW264. 7
2 B AN RR SRR 4 2 M1/M2 BB W A A 4
A, RAW264. 7 40 1% FRR BT M1/ M2 2
A M IR 1 22 38 UK L K RAW 264, 7 20 i A AR B
9 40 41 p-IkB-a/IkB-o & p-NF-kB p65/NF kB p65
YIS IE S A, VhaotsFaR, L4 A
BIR e B R B K R Ty 22 0 B, 2 TA] AR A 340 50 1
FE 3 R FH SNK-g K256 . LA P<<0. 05 W25 A7 Gt 2%
2

2 &5 B

21 2CQeFRUALBRERZ AMBENR

ATFEHREE S CQIEEHE . @R R 55X
M, 10.0% . 20.0% i1 30.0% CQ I35 4
HepG2 21 g 3 ¥ W] i FE Ik (P<<0.05), 20.0% F
30.0% CQ I 5 2H RAW264. 7 40 fd 7% 14 B & B AIG
(P<<0.05). WL 1.

150rF o HepG2
- RAW264.7
X
100
oy
z
S 50 F
<
0

0 lIO ZIO SIO
Concentration of CQ-containing serum (17/%)
"P<20.05 compared with 0% CQ-containing serum group.
Bl AEWES CQIMEIEMAE HepG2 Fl RAW264.7
40 a7
Fig. 1 Activities of HepG2 and RAW264.7 cells after
treated with different concentrations of CQ-containing

serum

ELISA Bl & as R s . 55 A4 g,
R R H RAW264. 7 40 j I % 1L-10 7K SF B4 i
FhE (P<<0.05), IR FRIEdE RAW264. 741

Ml M2 B Ak s SR FRA R, 2.5%. 5.0%.
10.0% . 20.0% #130.0% CQ Ifi 5 4l RAW264.7
YA 3 TL-6 KF 3B B T (P<<0.05), 1L-10
HOEHEI I B REAR (P<<0.05)., W1, RN &EEG
CQ XF HepG2 Fil RAW264. 7 24 il i 175 5 4 F X 52
¥ A R, RS 0% CQ I ¥ 47 5 22 4 i

F1 AFAKES CQIULTEEJE RAW264.7 41 i £+
1L-6 #1 IL-10 /K 3%

Tab.1 Levels of IL-6 and I1.-10 in supernant of RAW264. 7
treated with different
[n=6, x+s, py/(ng-L 1]

cells after concentrations  of

CQ-containing serum

Group 1L-6 1L-10
Blank 79.04+13.35 23.014+3.92
Co-culture 96.154+12.10 82.75+5.13"
2.5% CQ-containing serum 220.28413.64""  63.524+2.87"
5.0% CQ-containing serum 345.76+14.15% 45.0243.24%
10.0% CQ-containing serum 402.85+15.86™" 27.9342.90%
20.0% CQ-containing serum  420.23+17.12’>  25.80+3.45"
30.0% CQ-containing serum 435.71+16.53"~ 24.14+4.16"

"P<C0.05 compared with blank group; “P<C0.05 compared with

co-culture group.

2.2 B ERFKART HepG2Z & M (i
mieffrimies SXEALK, CQ4
HepG2 40 i 3 ¥ . i 5% 240 M %0 Fn {2 28 40 i %k 9
i REAL (P<<0.05), PDTC 4 HepG2 41 Jifd 3% #
i 4 HE BRI 1= 25 A0 M A T s (P<<0.05);
H5CQHA#H , CQ+PDTC 41 HepG2 4 iy 1% 1k .
i A fE B A 22 A0 i AW B s (P<<0.05) .
W2, E3mE?2,

2.3 BUARAATHHEBOERFRRE SXHHY
(912.35 mm*+31. 46 mm’ 1 2. 31 g+0. 23 g) Fb#%,
CQZ M R R AH R AT (254. 82 mm*+23. 15 mm’)
M (0.79 g4+0.15 g) ¥ B FEAL (P<<0.05),
PDTCH#B BB HIEIATI(1613. 42mm*+37. 85mm’)
FE (3,82 g4+0.30 g) ¥ & F 8 (P<<0.05);
H5CQAE, CQ+PDTC 41 # il # g 1A 1
(881.96 mm’+32.41 mm®) it (2. 16 g+0. 18 g)
YW (P<<0.05),

2.4 X E3EHAKART RAW264. 7 4a fe Fe ik S0
BELFER MmN S5 i, CQ4l
RAW264. 7 21 g Fn#R 5L 9% 2 21 v M1 2 B 5 440 i
EARW BT (P<<0.05), M2 8 W40 M H 4
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A': Control group; B: CQ group; C: PDTC group; D: CQ+PDTC group.
B2 44 HepG2 NI RIE L (4%, X 200)
Fig. 2 Migration of HepG2 cells in various groups (Crystal violet, X 200)

A': Control group; B: CQ group; C: PDTC group; D: CQ+PDTC group.
B3 & HepG2 4 R DL (45 8 % , X 200)
Fig. 3 Invasion of HepG?2 cells in various groups (Crystal violet, X 200)

R2 AU HepG2 4 MITH 7 40 BN R R 40 %K

Tab. 2 Cell activities and numbers of migration and invasion

HepG?2 cells in various groups (n=6, x+s)
Cell activity Number of Number of

Group o o

(/%) migration cells invasion cells
Control 100.0040.00 232.50+19.23  329.00+21.36
CcQ 48.90+9.62" 119.00+14.15"  132.50+16.22"
PDTC 205.45+13.25"  343.50+22.46" 471.00+27.40°
CQ+PDTC  92.70+10.84" 215.004-20.14" 314.50423.05"

"P<C0.05 compared with control group; “P<C0.05 compared with
CQ group.

LW AR (P<<0.05); PDTC 24 RAW264. 7 4
Jit 0 AR R Ar  £E 40 MR 0 T G R T S
ik (P<<0.05), M2 R F g4 i 43 5 0 7 i (P<<
0.05), H5CQ4lE, CQ+PDTC4I RAW264.7
28 i 0 A R 9RE 4 4 r MIL Y I I 0 T 0 SR
FEAR (P<<0.05), M2 AIE g0 A 45 R 0 8 7+ &
(P<<0.05), WLEI4, El5H%3,
2.5 HBEZARIKERTRAW264. 74 8 L& F
IL-6. TNF-a.iNOS. TGF-B. Arg-1 #= IL-10 K& ¥
XA R, CQ4 RAW264. 7 40l 3%
IL-6. TNF-a 1 INOS /KW & F & (P<<0.05),
TGF-B. Arg-1F1IL-10 KB B AL (P<<0.05);
PDTC 4 RAW264. 7 40 g -7 ' IL-6. TNF-o
iINOS KB B REAL (P<<0.05), TGF-B. Arg-1#1

IL-10 KB & F+ 5 (P<<0.05). 5 CQ4l#,
CQ+PDTCRAW264. 74}l L35+ 1L-6. TNF-a
FINOS K F- B B R (P<<0.05), TGF-B. Arg-1
FIL-10 KB 8Tk m (P<<0.05), Wik4.

2.6 B4 HepG2HHBR K fF F IL-6.TNF-a-
iNOS. TGF-B. Arg-1 #= IL-10 /& F 5 %f IR 41 1
B, CQAL#H BRI o IL-6. TNF-o Il iINOS 7k F
Wl Ik (P<<0.05), TGF-B. Arg-1#11L-107K
S AR (P<<0.05) ; PDTC 4l # B ai 7
IL-6. TNF-o il INOS /K F B i fE AL (P<<0.05),
TGF-B. Arg-1 A IL-10 K8 B 7k @/ (P<<0.05).
H5CQAHE, CQHPDTC 41 # il i  11.-6.
TNF-a #INOS /KW B R (P<<0.05), TGF-B.
Arg-1FIIL-10 K F B B TH@ (P<<0.05). W35,
2.7 BMEZHRIKEZ T RAW264. 7286 F p-IkB-o/
IkB-a ## p-NF-kB p65/NF-kB p65 Y4 5 % I8 44
Fe#, CQZH RAW264. 7 41 Ml p-TkB-a/IkB-o L {H
M p-NF-kB p65/NF-kB p65 W AH B B TH & (P<
0.05), PDTC 4 RAW264. 7 4 i i p-IkB-a/IkB-«a
F B A1 p-NF-kB p65/NF-kB p65 M8 3 B & [ %
(P<<0.05)., 5 CQ 4 W #&, CQ+PDTC 4
RAW264. 74 ig 1 p-1kB-o/IkB-o FLAE A p-NF-kB p65/
NF-kB p65 HAH B B R (P<<0.05). WLIEI 6.
2.8 B RAMSMBALR P p-IkB-o/IkB-a F p-
NF-kB p65/NF-kB p65 e S5xFIR4IHLEL, CQ4l
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ALE: Control group; B,F: CQ group; C,G: PDTC group; D,H: CQ+PDTC group; A—D: M1 type; E—H: M2 type.
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Fig. 4 Polarization phenotypes of macrophages in RAW264. 7 cells in various groups detected by flow cytometry
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ALE: Control group; B,F: CQ group; C,G: PDTC group; D,H: CQ+PDTC group; A—D: M1 type; E—H: M2 type.
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Fig. 5 Polarization phenotypes of macrophages in tumor tissue of nude mice in various groups detected by flow cytometry
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Tab.3 Percentages of M1 type and M2 type macrophages in RAW264. 7 cells and tumor tissue of nude mice in various groups

(n=6, x+s, 7/%)

M1 type macrophage

M2 type macrophage

Group

RAW264.7 Tumor tissue RAW264.7 Tumor tissue
Control 18.05+3.30 20.8442.62 52.4344.73 45.314+4.12
cQ 52.3244.25 63.7544.80° 20.3643.15 16.702.90"
PDTC 1.8440.60" 2.560.79" 81.9045.64" 71.89+4.53"
CQ+PDTC 20.1342.72" 22.1342.45" 49.86+3.92" 43.254-3.64"

"P<C0.05 compared with control group; ~P<20.05 compared with CQ group.

F4 FBAIRAW264.7 40 B3 b M1/ M2 R B 40 143 3 BB 77K 7
Tab.4 Levels of M1/M2 type macrophage secretion factors in supernatant of RAW264. 7 cells in various groups

(n=6, %5, py/(ng-L 1]

Group 1L-6 TNF-a iNOS TGF-B Arg-1 1L-10
Control 93.5449.37 42.7145.02 11.74+£1.15 31.1543.76 126.21+9.16 82.75+6.13
cQ 234.76415.72 184.6949.20" 29.8342.04" 14.4942.53" 49.864-7.95" 29.1044.51"
PDTC 40.1347.51° 13.4543.62" 3.67+£0.92" 47.6244.14 198.74+8.78 131.82+8.36
CQ+PDTC 101.084+11.13" 47.93+4.84" 12.954-1.48" 29.05+3.12" 118.54+8.20" 76.9146.42"

"P<0.05 compared with control group; “P<C0.05 compared with CQ group.

£5 FABBILE S M1/M2 BB 4 a4 W 7K
Tab.5 Levels of M1/M2 type macrophage secretion factors in serum of nude mice in various groups
[n=6, z&s, oy/(ng-L 1]

Group 1L.-6 TNF-a INOS TGE-B Arg-1 IL-10
Control 60.92+6.73 29.62+4.14 5.9840.37 15.564-2.63 71.6447.13 59.1245.20
cQ 156.45+13.62° 130.5146.97" 19.324-0.64" 7.4741.82° 23.60+6.04" 18.6343.57"
PDTC 27.6345.21 8.75+2.70" 0.83+0.25" 24.0643.15 117.9548.20° 105.8247.69°
CQ+PDTC 67.10+7.24" 33.56+3.92" 5.13+0.46" 13.91+2.81° 66.17+7.92 54.96+4.84"
"P<C0.05 compared with control group; ~P<Z0.05 compared with CQ group.
1 2 3 4 M, 1.0r = Control
£ =CQ
p-IkB-a — S o m— 36 000 2 oshk m=m PDTC
2 CQ+PDTC
IKB-a -— e e e ) 5 o6f A
S A
3 T
P-NF-kB p65 eemm— S e smmmw (5 000 £ 04F
NF-kB p65s S SHS GEED S 65 000 & o0z}
m
B-actin TEE O S S 0
p-IxB-o/IxB-a p-NF-xB p65/NF-kB p65
A B

Lane 1: Control group; Lane 2: CQ group; Lane 3: PDTC group; Lane 4: CQ+PDTC group. ‘P<C0.05 ws control group; “P<<
0.05 vs CQ group.

Bl 6 &4 RAW264.7 1M H NF-oB 38 B AH S8 3R 5 M ok B (A) AU EL& B (B)
Fig. 6 Electrophoregram (A) and histogram (B) of expressions of NF-kB pathway related proteins in RAW264.7 cells in

various groups
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Lane 1: Control group; Lane 2: CQ group; Lane 3: PDTC group; Lane 4: CQ+PDTC group. "P<C0.05 s control group; “P<<0.05 vs

CQ group.
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Fig. 7 Electrophoregram(A) and histogram (B) of expressions of NF-kB pathway related proteins in tumor tissue of

nude mice in various groups
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