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CRC WA R BUSHIE . A#Fs W M2 #E
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RS RAF (RHEUE M) A AL T e 22525
1.4 1575 E ( condition medium, CM ) I &
WO (K 16 THP-1 4R A AR T 6 fLAR, 4L 7D
HE 1 x 10° A4, A TL- 4 1 IL-13, 504k h
M2 R WA LIS 5 25 15 3R 4 T0 G 55 97 AR 2
ml/ L, 48 h J5 WO _EIE R, 250 800 r/min, 10 min,
AT CM,

1.5 PLEE PCR LW £IANM RNA ARG
4 Ji A ) G U I A5 4 A | 3 S A PR &
MIULEA A5 . PCR [ W 2H43:2 x SYBR 5 pl Template
1pl, Primer F 0.2 pl, Primer R 0. 2 pl RNase free wa-
ter 3.6 wl; Z MU ERAE T WHCE SO 264, WLk
L,

&1 PCREI¥F5

i HEH FFoI(5'3")

1 MMP2-Forward CTTCAAGGGTGCCTATTACCTG
2 MMP2-Reverse CTCAGCAGCCTAGCCAGTCG
3 TGF-B-Forward GGGACTATCCACCTGCAAGA
4 TGF-B-Reverse CCTCCTTGGCGTAGTAGTCG

5 IL-10-Forward TGCCTTCAGCAGAGTGAAGA
6 IL-10-Reverse GGTCTTGGTTCTCAGCTTGG

7 B-actin-Forward ATTGCCGACAGGATGCAGAA
8 B-actin-Reverse GCTGATCCACATCTGCTGGAA
9 MMP9-Forward TGCAACGTGAACATCTTCGAC
10 MMP9-Reverse AGAATCGCCAGTACTTCCC

11 E-Cadherin-Forward ACCATTCAGTACAACGACCCA
12 E-Cadherin-Reverse TCACCCACCTCTAAGGCCAT

13 N-Cadherin-Forward
14 N-Cadherin-Reverse

AATTGGACCATCACTCGGCTT
GCAAACCTTCACACGCAGGA

1.6 CCK-8 S£I& HCT116 X B K0, iy
b, THECR 15U TR 40 VR BE S 10° 4/ml L, 100l
YR ER AR 96 FLAR YRS FL, 58 R A
TWRE F5 , L BREE IR AL | AR S 50 75 2 %) 40 M 204 7 AN ]
WREEY) BU Sk R 2 S0 B, KR 2 A TR & 48 h,
Be il %t CCK-8 KM , HAKS&Fh CCK-8 + Tl i
Btk =1 (BRI ) . AEeflh iR
FE K5 100wl BEHl s 0 5 o A B &L, T 37
CHEREFRAFE 1 ~2 h, BB TG (E
R, — A 450 nm PEAAL , SE T A AF IG5,
K H Graphpad8 #K{FER

1.7 BEERFESSL XS0 s g
Jfd THP-1 $EA7 40 M5, BeFh 1 x 10° SR A T
6 LM A IL- 4 F1 IL-13 3%, 1L- 4 i IL-13
WA R 20 pe/ml, BAE IL- 4 F1 1L-13 Al ]
2 d WA ELISA | %86 & PCR A i 2 1 43 F b s
Yk, 2R BN, AR 1L-10 F1 TFG-
B HYZEIATE IL- 4 F1 IL-13 Hl34 2 d J5 U3 Wy hn

1.8 ELISA 23 A4S ELISA {7 & ny i,
NI IL10 , TGF-B M7l &, I H B Wi 40 i TGF-B
1L10 F97KF-,

1.9 Western blot 3836 F 45 F2 LAY 35 W, N
A PBS W RIE U, AW, T 7K L #fE 15 min
Je A8 FH 20 &) T OBGR R A EP A8 o 7 Ik
GG AT L, T RS . 25 A UK RIS
B, B S K BT IR 2F AT W B Beta Actin (R
1:3000) . PI3K (% 1:1000) . P-PBK (
1:1000), AKT (% 1:1000) .P-AKT (%1 :
2000) . MMP9 ( % 1:1000). MMP2 ( #
1:1000) . E-Cadherin (% 1 :1000) . N-Cadherin
(R 1:1000), 4 CHR,KHHHWHE 1 h, i
IEEA
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IRV 2 Wk R E AR T TR
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Jio A 300 pl 42 EI/NE, 2 d 5,8 Lk
W TE2s FHFLIN A 500l 45 5428 85 /N E ik
A PE 3 IR I e B4 FH 181 5 W[5 € 20 min,
MR i e b/ N2 Y BE IO A, 7015 B e T
HEATHIIR

1.12 Sit=Eab#E SR Graphpad Prism 8 4%}
FSCE AT BT, SRS R IES AR, v s
PR, TrZEFTE, I E] BB R FH A ST AR AR ¢ A5
ZH A BRI R 7 225007 . K SebrifER o =
0.05,P <0.05 WESRASITFEX,

2 FR

2.1 M2 EEBEAMIIERE THP-1 40l PMA
W 48 h ik MO Z e A5 5 B 41 Y ( Tumor-as-
sociated macrophages, TAM) , 2K J5#% 1L4 F1 1L-13
V5T 48 h B M2-TAM, AT LA XS S 240 it i (5 DFIE
ARFEAS ARTIE (I 1A (B) , RT-qPCR 525646 I = g
AN b M2 B RN AR AR Rk, 4R R,
5 MO ELREANAEIAR L 375 5 M2 YRR A iR AL br
EHEW IL10 .\ TGF-B Fh & (K 1C, 1, =19.39,P <
0.01 ;2055 =17.13,P <0.01) , UtHh, ELISA S804
DU W 2 e 33 M2 B I 4 AR A DG A i
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1 M2 BERMAMNLEE
A M2 W A IE SRR BB A F L, BB x400;C: RT-qPCR A& MO-TAM Fl1 M2-TAM (41 5¢ M2 E W40 i b 59

D ELISA ¥l MO-TAM FI M2-TAM H i AE5E M2 B W4l b: 59 ; 5 MO-TAM 4. * * P <0.01,

trorp = 16.87,P <0.001)

2.2 M2 BIEMEMBAY IL-6 2 76 R
M2 TR I AN S 2 43 Wb 116, ELISA SE5G:
W7 HCT116 A1 M2 5 W20 (Y TL-6 7K (181 3,0
=42.69,P <0.05)

B2 WAEMMSS W IL-6 KF
5 HCT116 H# ., * P <0.05

2.3 M2 BERMA EiEREH# HCT116 T, 8
HEHBEMAMB AKT/PBK BEBLERE K
HCT116 43 A W4, — 21 3538 15 5 5L G 22 7R %t i
FyHh—2n M2 B E E A LG R . Transwell
SCH5  Western blot 3256 RIJR S5 RT-qPCR SL5 i
7N M2 BUE A0 bV W% 37 19 HCT116 B RE )
HE5R (A 3A B, 1y = 113.8, P <0.01; 1y, =
30.13,P <0.05) , Western blot SZ56 i 78 25444 55 75 3k
YEFH T HCT116 J5 MMP9 . MMP2  N-Cadherin & [
JK 3 | T, E-Cadherin 35 7K 3F T & (K 3C),

*** P<0.005

MMP9 MMP2 . N-Cadherin mRNA 7KF | J}, E-Cad-
herin mRNA 7K F [ (&l 3D, tyyw = 9.356, P <
0.05 3ty = 11.45,P <0.01; ty oy, =12.00,P <
0. 0551y componn =3-973) o BLAN, Western blot SZ 5
IR SR E T HCT116 0% T AKT/PI3K B
FRAL R, B B SE I 45 SRAE R T M2 [ g 4
Ji B3 T DL E HCT116 A%, 78X i # v
G T AKT/PI3K RYBERR L (& 3E) .

2.4 BU Xt HCT116 HiaiE HAIIGE M CCK-8
SEEG SR BU X HCT116 AMAEAEF 48 h Je 38 E i P
[RRZI , BU X HCT116 20 i i) 34 58 36 P EL A 41 i 1
FH, AR BRI AR SEE0 R FH BU AR A 50 B
12.5 nmol/L (1Cy,) (Bl 4,F =922.1,P <0.001),
2.5 BU AT LAY AKT/PI3K % B B 8 1L 30 #1
HCT116 iE#% 8 H % HCT116 43k 2 44, —4n
M2 BB W20 L VR AE 6 R 53 A —2 M2 RUE
WEAH M Y5O BU(12. 5 nmol/L) 553% . Transwell
SCHS  Western blot 5250 KIJR S5 RT-qPCR 3£ 5 i
7 BU AT LIl M2 A9 w2 it 1 i A2 HCT116
RS B RN (B 5A B, tyy =72.63, P <0.01;
Lpranenens = 26. 38, P <0.05) , Western blot 3£ 55 M £ H
KR IE BU o] L35 HCT116 /Y L J7 18] 54k fE
73, MMP9 . MMP2 | N-Cadherin #& [ 7K *F B A%, E-
Cadherin 2 /K- EFF(E 5C) , [A]# RT-qPCR £
W] MMP9 \MMP2  N-Cadherin 3 7Kg E-
Cadherin FE K 7K THE (K 5Dty = 100.01, P <
0.000 1;tyyp =11.45,P <0.01 31, ¢y =32. 98,
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B3 M2 BEMA FERET AKT/PBK BiEs L {23 HCT116 T
A RIJESEE x 100 Fr 2 5E 545 59 s B Transwell SZI0Z5 S48 UL 8, x 100 S o 78 B 45 5 C. HCT116 3552 M2 U4 | 3% W 305 MMPO |
MMP2 ,E-Cadherin \N-Cadherin {75 [ % ZEEI7 ; D RT-qPCR S2¥ WS HCT116 #5552 M2 BU4AJ 1 15 7 0345 MMP9 MMP2 E-Cadherin \N-Cad-
herin mRNA #3614 ; E.HCTI16 4552 M2 B0 _F 5005 AKT P-AKT PI3K \P-PI3K #1985 A8 B ; 1, IE F B R340 ;2 . M2 Y 5 g 4 it

FEWRA 5IEW R R . * P <0.05, " * P <0.01

4 BU Xt HCT116 By 58 & M 2200
ABU o FA5M7R B E ;B BU X HCT116 BIBAFETG PRI 5 0 WAL A, * * * P <0. 001

P <0.001 51y cup =35.973,P <0.01;), & & iE
pre 1 S B SIS i | R N WAL TR SN 4 ) O )
W BU 45 UE BU # ] AKT/PI3K B85 R 1k 1Y 1
o XRS5 25 SAERE BU AT LA HCT116
TR il AKT/PI3K 21k, (&5E),

3 it

CRC 24ttt FURAE A G IE T 1Y E RN Z —,

CRC 1 —Fi WA e R, B ARIGIT EATRK
A (H CRC IEALEERE AT R B H AR S R AN T
AR RS B, PR BRI 2 B4R AT A i B
Wik 4 25 3 e e 200 D 22 1) A EL S 0 14 373 I, 2 PR
AR S 1 Jey B BRI AR BT W,
TR A A TN R 5 M2 AU I 4 i 45 e PR B 4%
IR . 96 20 e vl LA e o o 9 e g (ol 2
i, I RETF AR5 R GE , R AR JZ 6] 5, 7628 25 B9
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E 5 BU i@ AKT/PI3K BER{LIMHI HCT116 T%
ARSI X 100 K HE 25 5 B Transwell SEBG4% G454 (0 x 100 B Hf g HH4E 0L . PIZE 40 MMP9  MMP2 . N-Cadherin Fl E-Cad-
herin ({285 B8 EDIE ; D RT-qPCR SZHWLEE MMP9 \MMP2  E-Cadherin N-Cadherin mRNA {2635 ; E.3 240/ AKT ,P-AKT PI3K ,P-PI3K [ 1
GE N 5 1. M2 2 B W 20 0 T V5 VR4 52 . BU Jin M2 B WA b VR A 53 a1 M2 B A A L SR LS . * P <0.05, TP <

0.01, *** P<0.001," """ P<0.000 1

BT AETE B A MR8 , 81518 5 M
AR PR 5, B I PR AT R %) 5% A% Joa k-
imM2 BIE A st 2 5 Tix—id ", BU &3k
] % Ife AT Y ) 0 28 3 P 10 = B 3k il 4, B
AT A 1 B 2 FH AR 20k 42 BrinyT Z R g
FgE "> R BU 76 30 i 3 8RR 28 | b 5% £ 24 it
2 5 AR T A0 a0 A AR A e £ v
5 B HEME,

AHFFE K THP-1 FF7 S ag M2 7
Y0, Transwell KIJE 525 A1 RT-qPCR S5 5 i /s 45
LI A A RS RN b Rz (R B Ak e o3, 16
I HAZAR IL-6R X F 2 4 M & FEVE L, 72 41518 P
RAEHER EEAE IeAh, AR R 16 1
F RGeS, A2 o R & R I B T CRC
P S P AN EUR M ORI B, B AN F g
RIE 1L-6 25 7T AKT/PI3K 15 538 B 10 Wi 2 1k 3t
2 . ELISA 3250 /R M2 AU F 05 20 fg 43 i 1L-6 7K
SR EET HCT116, Western blot SE56 1, M2 5
AN 3E WO LGS HCT116 W AKT/PI3K 2 [ #

Ak, (2 HCT116 32 A b R A % k. #% BU
P M2 E R ML W5 WG 972 HCT116, 458 BU i
BT M2 AL WA RS S 4 45 B 96 A0 A RN L
Rl Ak, 3F Higib T AKT/PI3K 45 B 1L .
L5 BTk, M2 B A T DG 43 W L6
25 i 4N HCT116 EA R 1 9 544k, JF
{23 AKT/PI3K # B #ER fk, 1 BU BEAEHI | M2 Al
F AN iEiA SA9 HCT116 AKT/PI3K i# B #E R 1L .
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Inhibition of M2-type macrophage-mediated migration

and epithelial mesenchymal transition in colorectal cancer by bufalin
Tang Donghao'>”*, Chen Jinbao’, Jia Linlin®, Shen Dongxiao’, Shang Jing' "
Feng Yuejiao'>*, Lu Jiahao'>”* | Xiao Zengyou'*’, He Yujie’, Wang Jie' >
(' Dept of General Surgery, Shanghai Putuo Central School of Clinical Medicine, Anhui Medical University
Shanghai 200062 ; >The Fifth School of Clinical Medicine , Anhui Medical University, Hefei 230032;
*Dept of General Surgery ,Putuo Hospital, Shanghai University of Traditional Chinese Medicine, Shanghai 200062)

Abstract Objective To investigate the role of bufalin (BU) in inhibiting M2-type macrophage-mediated colorec-
tal cancer metastasis. Methods Human acute leukemia mononuclear cells (THP-1) were differentiated into MO
macrophages using phorbol ester induction (PMA) for 48 hours. The MO macrophages were then treated with 1L.4
and IL-13 medium. Surface markers and morphological changes were observed through ELISA, morphology, and
RT-qPCR experiments. RT-PCR and ELISA experiments were conducted to detect the surface markers TGF- and
IL-10 of M2 macrophages. The secretion level of 11.-6 in the supernatant of M2 macrophages and colorectal cancer
cells HCT116 was compared using ELISA. Additionally, the effect of conditioned medium on colorectal cancer cell
HCT116 was assessed through Transwell, Wound healing, RT-qPCR, and Western blot experiments. Subsequent-
ly, bufalin was added to the conditioned medium and the changes in AKT/PI3K protein, migration, and epithelial-
mesenchymal transition ability in HCT116 were observed using Western blot, Transwell, Wound healing and RT-
qPCR experiments. Results THP-1 were successfully differentiated into M2 macrophages. The activation of AKT/
PI3K protein in HCT116 cells was induced by the secretion of IL-6 from M2 macrophages, which in turn promoted
the migration and epithelial-mesenchymal transition ability of the HCT116 cells. The migration and epithelial-mes-
enchymal transition mediated by M2 macrophages in HCT116 cells were effectively inhibited by Bufalin. Conclu-
sion The release of 1L-6 from M2 macrophages activates the AKT/PI3K signaling pathway in colorectal cancer
cells, thereby promoting their migration and epithelial-mesenchymal transition capacity. Moreover, bufalin exhibits
inhibitory effects on this effect.

Key words bufalin; M2 macrophage; colorectal cancer



