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o, 5 40 R RT-qPCR (ELISA 5236 WL £¢ M2 B = 1w
A AR AR 2 B MO BY I 41 i AT HCT116-Me 41 it 1)
A EEFRF B HCTL16 200, 38 i R JR 5256 A0 Transwell
THEE 1T B AR ZE 68 I F CCK-8 5% 50 46 i) 4 W 3% %
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o W2 Y ( tumor-associated macrophages , TAMs ) J&
Jpeg i 25 55 ( tumor microenvironment, TME ) f{) 35
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1 HREFE

1.1 FERF  RPMI-1640 % DL (HFHER/
HERE R ) WO EE FI B A SE 15 Gibeo 2275 iR
A 1ML75 (fetal bovine serum, FBS) F13 1 fig ( phorbol
myristate acetate, PMA ) g H 3¢ [# Sigma 2\ Al;
CD11b-PE HL1KF1 CD206-FITC Hi Al [ 3¢ E BD
Pharmingen 23 7 ; RNA 48 B0 & | 00 5% 5] &
FHSLHT A8 51 55 W% SV ( real-time quantitative pol-
ymerase chain reaction, RT-qPCR) i3 &4 H $#3H 3¢
i v A= R A BR A F] 5 F A -10 (interleukin-
10,1L-10 ) A1 %% 1k 4 K K F-B ( transforming growth
factor-B, TGF-B ) B I G2 328 W b I %€ ( enzyme linked
immunosorbent assay , ELISA ) 1245 & #11 H 2 1% 1#
LA T RRAT BR S ] AR 0 2R N AR (R 24 v
734020273 ) ) F HE LA 5 868 25 Ml BB AT PR A T 5
CCK-8 A& A AR B ( Bilg) A IRA A
BD Matrigel 25 A 2 [E BD 22 H]

1.2 #ABEE3F  RPMI-1640 SE R385 (&% 10%
FBS 1 1% XL ) £ I7 N4 B4 HCT116 M
PAKZ AN A T LS 20 M THP-1, 7E5 4 5% CO, 1 37
°C TE R T R TR A T R

1.3 £ 433 & ( conditioned medium,CM) ¥
HCT116 4575 B T 7 RPMI-1640 15 7¢
5,48 h G 3R CMyyopy 6 3 THARIE R AL HCT116 41
fl24 h J5, B4R TC LT RPMI-1640 $5 %5k 48 h
J5i 3RAF CM g, i s THP-1 41 Fl RPMI-1640 5¢
AeBEFREL (5 400 ng PMA) B35 55 48 h 375 I BE ()
MO QEH@, H CMHCT116 Al CMHCT116+4H!}§,%§ ﬁ}%ﬂﬂ‘ﬁﬁ MO
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A0 48 h Ji, #45 HCT116-Me 4 g #1 ( HCT116 +
AEME R ) -Me 2 5 K 35 % FL T 4 0 TC Il 7 RPMI-
1640 B % 2, 48 h J5 70 0l K15 CMyyepy6 -y, 11
CM crmre s ) —we s CM T 0,22 um U 230 08, 77K
7E -20 CUKFE# .

1.4 FwRMAAEA MO HEHAFE CM( & 10%
FBS) 537 48 h JF U4, B 1 x 10° A~ 408, A
CD11b-PE Hi&F1 CD206-FITC Hifk4 10 i, 2 ik
FEHEE 25 min J5 , IR AALEAG T

1.5 RT-gPCR MO Zi i FH AR CM (% 10%
FBS) 3555 48 h, & AR L 5 RNA , ¥ 5% 5 k15 cD-
NA i I RT-qPCR i, LA B-actin fEH NS, H
2 AR TL-10 A1 TGF-B AT Fik K, 514
JEHIWEE T,

x1 s|¥HF
LA F(5'-3")
IL-10 Forward; TGCCTTCAGCAGAGTGAAGA

Reverse: GGTCTTGGTTCTCAGCTTGG

TGF-B Forward; GGGACTATCCACCTGCAAGA
Reverse: CCTCCTTGGCGTAGTAGTCG
B-actin Forward; ATTGCCGACAGGATGCAGAA
Reverse; GCTGATCCACATCTGCTGGAA
1.6 ELISA MO 48 HAA CM( % 10% FBS) k%

7548 h, WL fE CM, F ELISA %) & 4 1L-10 A
TGF-B /K, BEbrHAL I 100 wl K&y, 37 °C .90
min;j]ﬂ:b‘iﬁi,37 C .60 min;bﬂﬁ—s;ﬂ]% - W E ALY
ZEY,37 °C 30 min; LR A ,37 °C .25 min; I
S, TE 450 nm AT ERE

1.7 XJESEIE  HCT116 404 T 12 FLAk (5 x
10° 4> R0 MO &, FEAR S o) Hh B 26, PBS ¥ Uk,
A CM, 3051 0 h #1124 h #88, FH Image] B4
1.8 ERSEIW HCT116 JHMuEF T 6 FLAR (4 x
10° A4N) 553254, CM (5 10% FBS) 1537 48 h,
WCAE AR LT I TC 1M 7S RPMI-1640 3535 L HE 5 &
JA 2 x 10* A4, FE A 700 pl % 20% FBS
) RPMI-1640 577 56 48 h J5 UEAT [ 8 |45 & g
o BRI IR, A Image) FRAF AT SE IR 45 2R

1.9 B  FideHIE I AP Transwell [%
(R RS T4 8 1. 8 AT L SE IR 285556,

1.10 CCK-8 SLI% HCTI16 4 i35 T 96 LR
(1.5 x10* A4 B FR kb %, & AR [R ik B AR B 2 1Y)
BEEE SRR 24 b JE, WAL CCK-8 ¥ 10
wl, B2 30 min JE7E 450 nm ARAS I G RE

1.11 SgitFE4E B0 EE 3 ) 400
x =5 F¢78, FH GraphPad Prism 1E&E], K FHARECXT ¢ 46
BTG, P <0. 05 NEFA GRS,

2 R

2.1 HCTI116 fHpa{E MO @RS ZETH H
THP-1 #iffi2ei PMA FP0U5 245 WG BE i) MO 41 i,
MO 283 CM,y 00y, 8 48 h 3RA5 HCT116-Me 4f
M RS AN REAI R (T 1) o

E1 HCT116 ZHAafE M0 RS EETH %200

2.2 HCTI116 ffa{Ri M2 BAEEMAIRL N
TWLZE HCT116 40 i X%F M2 7Y g 200 Jif 4% Ak 1) 5%
M), FH CM e 6 % MO 2 48 h 345 HCT116-Me
2, WO 40 A O X S 56 F RT-qPCR B2 56, Wi
£ LIEWIEAT ELISA 5055, JaC i ss L aniE 2A
fiR, 5 MO AH H, HCT116-Me 40 jd /h CD11b*
CD206 “ 4fijifs (M2 Y W40 i) Lo B & b5 (¢ =
14.85,P <0.001), RT-qPCR SZE&45 S AanE 2B i
7N, 5 MO AHH , HCT116-Mo 40 rfr M2 Y = W5 2 i
2 bR 1L-10 1 TGF-B A mRNA 7K 3B i 7
B0 (o = 10.27 1y =8.694, P <0.001) , ELISA
SEH (] 2C) itk — 2 1000F T 45 (1, = 7. 072,
tyorp =7.085,P <0.01), LA 4503 H] HCT116 4
JE AT AR R M2 Y v A i Ak

2.3 M2 EEREGMIE S HCT116 AMER  H
TAREE M2 AU F AN X HCT116 40 e %% R 8 T 11
S, 3 B CM o 1 CMyery 6., » H1 HCT116 41
)5 AT XRS5 56 A Transwell S5 RIJJR 5256 45
JNE 3A FR, 5 CM,y, 4AH H, CMypy 6., 20 BRI
HCT116 4l i ¥ RIR A & R B I & (¢ =
5.367,P <0.01), Transwell JTF 5255 (18 3B) W46
WET M2 RIS A A F HCT116 0 F2 a8 11 (¢
=9.871,P <0.001) , Transwell {22852 5645 5 40 4]
3C i, 5 CMy AR, CM gy 6., AL BRI HCT116
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2 HCT116 ZHARR 3 M2 BB L& 4Rtk 44
A FSEIAG I M2 B S WA L ] 5 B - SEHY E R PCR ASIN 1L-10 Al TGF-B ) mRNA 263k /K - ; C. ELISA SZI8 48 1L-10 Al TGF-B /K-
5 MO b P<0.01,"**P<0.001

3 M2 BIEBEZAREME ¥ HCT116 AMER x 100
A QRIS R B AT B S 45 R IE  C R B IREE RIE ;5 CM 4L E#R . * * P <0.01, * * * P <0. 001

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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R A A AR ZE R A i E H B B3 £ (1 =8.557,P <
0.01), XUz LR M2 7Y =5 w3 4 fifg mT DA {2 2k
HCT116 4%,

2.4 HREEETTUIG M2 BIEMEABIRL AT
F7E AR W 28 % M2 50 55 Ik 490 it b A ) 52 i, 35 FH A
AOHIE 5 mg/ml (E 4A) VE R TR, Jiaksx
45N 4B, 5 HCT116-Me 4 fitiAH 1L, (HCT116
+EIEZ) Mo 4l CD11b* CD206 * 4fi il ( M2 %!
FLws 20 f ) Lo W R R (¢ =4.151,P <0.05)
RT-qPCR 24645 4018 4C, 5 HCT116-Moe 4 i A1
o, (HCT116 + fEIE2K) -Mo 40 il i M2 5 [ 15 240 i
WA b Y IL-10 F1 TGF-B 1Y mRNA K F-HH B T
B (1,0 = 11. 88, 1y0e = 14.15,P <0.001 ), ELISA
B (B 4D) WHEA FAE BRI (00 =709, tygpp
=5.567,P <0.01), DL I-&% 504 2 a] LU
il HCT116 ZHAEA 30 M2 RS W bl AL

2.5 fEZTUNGE M2 BEEERMABNTSEHN
HCT116 %M im % #% o i & CMHC']‘]IG-M&p il
CM (yr16.4 2o » T HCT116 20 i J5 047 019 552
IS Transwell 3256, KPR SLI0 25 LUK 5A B,
5 CMHCT116—M<p ﬁﬂ *H Hﬁ, CM(HCTIIG+‘F%¥)*M¢ ﬂ\ H El/']

HCT116 1 -4 R IR i 5 R W 8RR (1 =3. 8,
P <0.05), Transwell iE# 525 (& 5B) 78A A
#(1=3.505,P <0.05), Transwell {72556 44
m E 5C BT R, 5 CMyeyew, 4 AH I,
CM (picrin + sy o ZE BRI HCT116 40 % A 42 22 1)
20 55 B B0 (1 =3. 540 ,P <0.05) , X Lbgh R
FEOH A s 2] DLAD ) M2 BN A0 A 5
HCT116 4%

3 itig

Ok L IR 2B TAMs /E4 TME H=f
& HIE BRI PE R AR A, AN AE CRC A AE KA
AP RE 2 XCEEMEM, M H S BE NS A
RBUIA L, TAMs o] LIAkfE o M1 Y E 020 i A
M2 A A ML 25 s 44 i T D ot 7 A I
248 L R TR e R i S 0 & FE TR R T, M2
TR [ 5% 240 3 o 2 00 A A R A BB A A5
V5 Z 480 TME (22 I8 240 Ji 134 i A% A% % $5 412 b
JEAE 1M TAMs 38 5 8% MR 240 i % S i kA M2
RIE WEAN M, 140, Cai et al™® BF5E K K, TAMs 43
WY TGF-B— H 7E 5 CRCA M Y2 1k4s 4, st &

4 HUERETLUME M2 B E 4 AR L
A+ A FAL T HCTLIG 410024 b 5 AOAUIF 4¢3 B VX 9250000 M2 SO BEANLEE ) C. RT-qPCR KO TL-10 I TOF-B ) mRNA 2
KD ELISA S5 1L-10 1 TGF-B 7KF 5 45 HCT116-Me 41HAZ: ™ * P <0.01, " * * P <0.001
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E 5 fLiEEmT NG M2 B E R4/ S8 HCT116 4HREFRE x 100
AR SEEREA BT B LIRS R C R TIRAA 5 CM oo 2 HLEL: ¥ P <0. 05

W Smads/Snail {55 38 #% , {2 #F CRC /Y I J2 0] 78
Fi AR  WTAE 55 % . AN, TAMs 438
TR IR AN PN 9B R IALAE R R I VR A B R A
Fiprges 20 AT A 2E B RE ANB A A% 2 I AE A AL 4R
Z SR AT B 7 2, AR 2F iR A B
fRZEC 0 ARHFIE F CM ey, H1 8 MO L I 200 fd
& AR FIRIE A HCT116-Me 40, 372X 20 Jf A A4S )
7R HCT116-Mo 4t HH % CD11b * CD206 * 4ii ift L
W] B 4% £ PCR M1 ELISA 525 7k HCT116-Me
Y IL-10 A1 TGF-B Y 7K SF B & Tt =, 36 B
HCT116 ZfRefe it M2 B E KA Aaiffb . FH CM,,
FICM o, B HCT116 405 3547 (14 KR 52 560
N Transwell 25622 B M2 5 5 I 40 il GE 2 & 42 05
HCT116 il F4 e

R EEZ5E IARYT CRC AR TFBz — e
FAR AT T 6T R S BRI 5 Y R
YR B [RIBs AT DASE B il 34 58 5 S M T (2 B
W AU 0 A8 AR AR AR R FEP UM AR I K AR
BRI peAh, s 25 R i R T TME
KD AE R, B anH 3T TAMs b, RIER
YERfEG 2y, C iz - IRAE IR 7 SR 5T, 42

& CRC!™ ™' Wang et al' ™ Hff 57 3% W 4 0 2 78 1A
ST LA RN I 25 i i A RS 58 R AR 28 FER
PR AT DA 254 b 3 5% A% AL AT g S 1 Rz
B8] 5% AL FHI ] Wit/ B-catenin {5 538 BTG A 5,
AW —IRR T ARME R iy M2 BB
MW 21 ARG A A 0 ) 5 % 3 2o U =X MR\ PCR AT
ELISA 525 2% I A 8 22 5E W10 i) M2 784 5 w5 41 fifg
WAk, FEam i RIJR N Transwell SE56 2B | AEWE 2K n]
DA M2 B E A A9 HCT116 20144 H%

[1] Bray F, Ferlay J, Soerjomataram I, et al. Global cancer statistics
2018 : GLOBOCAN estimates of incidence and mortality worldwide
for 36 cancers in 185 countries [ J]. CA Cancer J Clin, 2018, 68
(6):394 -424.

[2] DouR, LiuK, Yang C, et al. EMT-cancer cells-derived exosomal
miR-27b-3p promotes circulating tumour cells-mediated metastasis
by modulating vascular permeability in colorectal cancer [ J]. Clin
Transl Med, 2021, 11(12) : 595.

[3] Siegel R L, Miller K D, Goding Sauer A, et al. Colorectal cancer
statistics, 2020 [J]. CA Cancer J Clin, 2020, 70(3): 145 -
64.

[4] Wei C, Yang C, Wang S, et al. Crosstalk between cancer cells



FHEMKRFFIR  Acta Universitatis Medicinalis Anhui 2024 ;59(2) - 229 -

and tumor associated macrophages is required for mesenchymal cir- colorectal cancer [ J]. J Hematol Oncol, 2020, 13(1); 156.
culating tumor cell-mediated colorectal cancer metastasis [ J]. Mol [11] Chen JF, WuS W, Shi Z M, et al. Traditional Chinese medicine
Cancer, 2019, 18(1) . 64. for colorectal cancer treatment; potential targets and mechanisms of

(5] Bk, 8L 5, B, 45 MORARSG R i S H Wi action [J]. Chin Med, 2023, 18(1) : 14.

CXCLL X FFEanfe & Huh? A2 A7 M sm [J]. ZHIE [12] Wu Q, Wang S P, Sun X X, et al. HuaChanSu suppresses tumor
Bl R4, 2023, 58(3) : 398 —404. growth and interferes with glucose metabolism in hepatocellular

[6] Chen J,Wang H,Jia L, et al. Bufalin targets the SRC-3/MIF path- carcinoma cells by restraining Hexokinase-2 [ J]. Int J Biochem
way in chemoresistant cells to regulate M2 macrophage polarization Cell Biol, 2022, 142; 106123.
in colorectal cancer [ J]. Cancer Lett,2021,513.:63 —74. [13] Lan T, Chen H F, Zheng F, et al. Cinobufacini retards progres-

[7] Wang H, Tian T, Zhang J. Tumor-associated macrophages sion of pancreatic ductal adenocarcinoma through targeting
(TAMs) in colorectal cancer (CRC) : from mechanism to therapy YEATS2/TAK1/NF-kB axis [ J]. Phytomedicine, 2023, 109
and prognosis [ J]. Int J Mol Sci, 2021, 22(16) ; 8470. 154564.

[8] Cail, XiaL, LiJ, et al. Tumor-associated macrophages derived [14] Liu S, Zhang K, Hu X. Comparative efficacy and safety of Chi-
TGF-B-induced epithelial to mesenchymal transition in colorectal nese medicine injections combined with capecitabine and oxalipla-
cancer cells through Smad2, 3-4/Snail signaling pathway [ J]. tin chemotherapies in treatment of colorectal cancer; A bayesian
Cancer Res Treat, 2019, 51(1) : 252 -66. network meta-analysis [ J ]. Front Pharmacol, 2022, 13.

(9] KNI, Hhorik, FEEEE, 5. IR OC B vl i 2e e b 1004259.

REMERS R P /ER [1]. aESERE, 2022, 20(12) [15] Wang J, Cai H, Liu Q, et al. Cinobufacini inhibits colon cancer
1205 -7,1218. invasion and metastasis via suppressing Wnt/B-catenin signaling

[10] Zhao S, Mi Y, Guan B, et al. Tumor-derived exosomal miR-934 pathway and EMT [J]. Am J Chin Med, 2020, 48(3): 703 -

induces macrophage M2 polarization to promote liver metastasis of 18.

Cinobufacini inhibits the metastasis of colorectal cancer by regulating

polarization of M2 macrophages
Shang Jing', Wang Yun®, Chen Jinbao', Tang Donghao®, Jia Linlin’, Li Wei’, Yu Hongjie'
(' Dept of Medical Oncology, >Dept of Hematology , *Dept of General Surgery,
Putuo Hospital, Shanghai University of Traditional Chinese Medicine, Shanghai 200062)

Abstract Objective To investigate the effect of cinobufacini on inhibiting colorectal cancer metastasis by regula-
ting the polarization of M2 macrophages. Methods THP-1 was induced into MO type macrophages. The condi-
tioned medium of HCT116 cells was collected to stimulate MO type macrophages. The polarization of M2 type mac-
rophages was observed by flow cytometry, real-time quantitative PCR and ELISA experiments. The conditioned me-
dium of MO type macrophages and HCT116-M¢ cells was collected to stimulate HCT116 cells. The ability of migra-
tion and invasion was observed by wound healing assay and Transwell assay. The effect of cinobufacini on the via-
bility of HCT116 cells was detected by CCK-8 assay. The conditioned medium of HCT116 and HCT116 + cinobufa-
cini was collected to stimulate MO type macrophages. The polarization of M2 type macrophages was observed by flow
cytometry, real-time quantitative PCR and ELISA experiments. The conditioned media of HCT116-M¢ cells and
(HCTL116 + cinobufacini) -Meg cells were collected to stimulate HCT116 cells. The changes of migration and inva-
sion ability were observed by wound healing assay and Transwell assay. Results After stimulation of MO type mac-
rophages in HCT116 cell conditioned medium, the morphology of MO macrophages turned into fusiform cells, the
proportion of CD11b " CD206 " cells increased, and the expression of M2 macrophage markers I1.-10 and TGF-B in-
creased. The migration and invasion ability of HCT116 cells were significantly enhanced after stimulation in the
conditioned medium of HCT116-M¢ cells. After the addition of cinobufacini, not only the polarization proportion of
M2 macrophages decreased, but also the metastatic effect mediated by M2 macrophages was inhibited. Conclusion

HCT116 cells can induce the polarization of M2 macrophages, while cinobufacini can inhibit the tumor metastasis
mediated by M2 macrophages by inhibiting the polarization of M2 macrophages.

Key words cinobufacini; colorectal cancer; tumor-associated macrophage ; metastasis



