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[ Abstract] Objective To explore the role of cinobufacini in colon cancer invasion and metastasis and its mecha-
nism.Methods The experiment was conducted in the laboratory of the Second Affiliated Hospital of the Air Force Military
Medical University from September 2022 to March 2023. Human colon cancer cell line HCT 116 and human normal colon epi-
thelial cell line NCM 460 were treated with different concentrations of cinobufacini (0, 2.5, 5, 10, 20, 40, 80, 160 mg/L) for treat-
ment, and the effects of cinobufacini on the proliferation of colon cancer cells and normal cells were detected by CCK-8
method. HCT 116 cells were randomly divided into the control group and the cinobufacini (80 mg/L) group, and the morpho-
logical changes of the cells were observed under the light microscope; apoptosis was detected by Annexin V-FITC/ PI
double staining; cell migration and invasion were detected by Transwell assay; and metastasis of the cancer cells, EMT, and

Wnt/B-catenin related protein expression.Results CCK-8 results showed that the proliferation inhibition rate of HCT 116
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cells was gradually increased in a dose and time dependent manner (P<0.001) after treatment with different concentrations
of cinobufacini, and the 24 h semi-inhibitory concentration (IC50) was about 80 mg/L, whereas it did not affect the prolifera-
tive ability of normal colonic epithelial cells NCM460. The HCT 116 cells in the control group were in good condition, while
the cells in the cinobufacini group showed decreased wall adhesion ability, increased secretion, and wrinkled morphology
with a round epithelial cell like phenotype, accompanied by cell membrane rupture of varying degrees; the results of flow cy-
tometry showed that the apoptosis rate of the HCT 116 cells was significantly increased compared with that of the treatment
at 0 h after cinobufacini treatment for 24, 48, and 72 h, respectively ( t=17222,17.041,23.651,P<0.001); and the results of
the Transwell experiments showed that the apoptotic rate of HCT 116 cells increased significantly compared with that of the
control group. Transwell assay showed that the number of migrating and invading cells of HCT 116 cells in the cinobufacini
group was significantly lower compared with the control group ( ¢/P = 52.754/ < 0.001,7.584/0.002 ) ; Western blot results
showed that the expression of MMP-2 and MMP-9 in the cells of the cinobufacini group was reduced compared with the
control group, the expression of epithelial markers E cadherin was increased, whereas the expression of mesenchymal mark-
ers N cadherin and Snail was reduced, and the expression of B-catenin, Wnt3a, c-myc, cyclin DI and MMP-7 proteins were
down regulated, while APC protein expression was up-regulated(¢/P = 8.908/0.001,29.394/0.001 , 36.406/0.001 , 12.860/0.001 ,
14203/0.001,27.862/0.001,20.176/0.001 ,24.012/0.001 ,37.245/0.001 , 33.627/0.001 ,6.971/0.002).Conclusion  Cinobufacini can in-

hibit colon cancer cell invasion and metastasis, and its mechanism may be related to the inhibition of EMT and blocking of

Wnt/B-catenin signaling pathway.
[ Key words]

way; Invasion; Metastasis

45 i 2 R T 2 At g w DL A R 2
— . B R E I T ARG N LU
ISP AN T A HEA TS T4 22 | B R AR 25
Wi T i ) HE B R, b B8] 58 5 e 4K (epithelial-
mesenchymal transition , EMT ) 78 3% 14 i 87 1) %% 7 b e
SCHEAE T, 78 A 72 v 98 40 i 1T RS A 22 BB ) 1
SR SERTIRIAY C IS EMT 545 i M B A
SR Wnt/B-catenin 155 5 il [ /2 5 a0 8 41 it
EMT A28 S0L05 238 % | 7545 1 9 40 M 4= 22 N R v
PEETAERY R S 4R Wnt/B-catenin i %l
EMT 1435 51 245 9y 8 H A 15 b % 45 1 iR 7 B G B
AR ZR I WS TR T B2 30 v 28 S I, e R R 2 N
T Z2REAE A Im RIGST , HpUR pL I Sk 9 40 i
P D A R g R A AT TR AT R
Helfs 0k EMT BA — @ Al iE " (A TE S 1 9
1RZEHE R BN B G ANTE2E . AT STl AR
ET WAL A0 R HCT 116, WX 45 i 98 1%
e FUZZZ AR ARV AT BERY AL, BT
1 MR57EE
L1 BPEE (1) diiEkk: AZ5I R4l & HCT 116
NIEH 251 b R 40 R NCM 460 ¥ 1 A ¥ Rl
WAt (2) s ion]  RIER W A LRSS E
Yk 24 A BR 2N A (5. 234020273 ) , E-cadherin ( ab
76055) .MMP-2 (ab 80737) ,MMP-9 (ab 76003 ) ,N-cad-
herin ( ab 76057 ) . Wni3a ( ab 219412 ) | c-myc ( ab
32072) . APC (ab 40778 ) . Cyclin D1 (ab 16663 ) #0

Colorectal carcinoma; Cinobufacini; Endothelial-mesenchymal transition; Wnt/f-catenin signaling path-

MMP-7 (ab 181602 ) A H 3% E Abcam /A 7 ; B-cate-
nin(8480) .Snail (3895) F1 GAPDH (5174 ) HikI [ &
[ Cell Signaling Technology 7 7l ; i 24 ML ( FBS, 1%
3 16140- 071) 1640 1532 Wi ( $2°5 72400047 ) | K IR
{ARL ek B M A% K ( DMEM, 525+ C11995500BT) 5% 37 %
B A 3% B Gibeo 23 Wl 5 4 3% 5 B A R0 &
(CCK8, %75 14107A60) .HRP-EHi/MN R 1gG (525,
BST14J0AS0) \HRP-£HT 4 1gG ( 525 : BST14KBL54)
W B W+ A Y TR A BR A Bl Annexin
V-FITC/ PI 408 T4 I3 7 & (6245 : 20200624 ) 1y
AV E B AR e A7 FR A F

1.2 SEEFEE SCERT 2022 4E9 H—2023 4E3 A7
28 TR R I E BE B SR = AT

1.2.1  CCK-8 &K il 240 M 1% % . 4% 5 x 10° 4~ HCT
116 1 NCM 460 il Fh T 96 FLAR A1 4E+5 35 57 5 rh
24 h, AN BE 80% ~90% Ji , FHASIR) e B fl AR s =
(0.2.5.5.10.20 .40 .80 . 160 mg/L) ZbFH 2 Fh 40 jig 24
148 h, HHEA NI -8 (CCK-8) SLh# Ul
AT B LR 480 0 fF 15 37 2K 100 l, BN 10 pl 19
CCKS I ,37 CHREEHFE 1 h, BRI 450 nm I
KA K ALWIEEE(E (OD) o ARHE A A5 4t 38 78 417
%’Jﬁ =1- (D;ﬂﬁ - D’F,I'I )/( Dm@ - D*H ) x100% o
1.2.2 24 S A3 8 HCT 116 ZHMILL 5 x 10°
R T 6 LA, BEHL /X B AR s A . R di i
G BEIRE) 80% ~90% M, HRUEZRZH A 80 mg/L %€
WER AL I, X R AN 45 T S5 R IR AR 22 v (PBS)



SEMENRG 24 2024 4F 12 A% 23 55 12 ] Chin J Diffic and Compl Cas, December 2024, Vol. 23, No. 12

- 1509 -

24 hJE e AR T AR AN AL S48 Mk, ARk YY)
WCEAE S 10% FBS 100 U/ml 7525 Z F1 100 mg/ml 4
B & 1) DMEM }i e kb TE5H 5% CO, 19 37°C 5%
P EER

1.2.3  Annexin V-FITC/ PT X L4 I 20 M3 08 7= . 40 e
AR BB R IR ISR A5 A 5 x 10° ¥R B 1 40
MBS, LA%EAL 200 wl 280 T 6 fLAR, 7E 5% CO,
37 CHRANGEE 3 247 85 5% 0.24 F1 48 h, H T
() PBS JH AL PRI FLAN M , 28 J5 6 L A 40 it 2 v
BE EPEh, BEMA Annexin V-FH IR UG E
(FITC) #l P1, 5252 Jies EP 4, % H 15 min, HixX
21 R SRS 2 R P T3

1.2.4  Transwell SZIGAIN A1 01T 78 FIZ 28 . 78 FHAH G
25 AL FRANAE 24 h 5 SR SO S A B R
JBE 1Y Transwell I8 WLES A AL % MR 2868 11, %6,
B271.5 x 10° NI AR =g I5K 600 wl &4
10% FBS M58 &R BMA B R = o, B Ay 3%
48 h SRIEHUL IF 1 PBS Uik, ¥z =z 3. 7% W
[EE 15 min JFFHEE Y6, KRR I E TS5/
AN, G2 AR T WA 40 M I 4 R
1.2.5 Western blot ¥ ill3& 40 je ¥4 %% . EMT F1 Wnt/B-
catenin MCEH K352 AANEAFE 24 b J5, HEHA
PRI S PR AR 11, I FH e 3 0 e 7 5 DU
&, F 10% 1 SDS-PAGE BERE 43 85 B R A, SR 5 5%
£ PVDF i b, 5% Wilg W5k E61 1 b J5, HHT MMP-
2  MMP-9  E-cadherin ,N-cadherin | Snail , Wnt3a , 3-cate-
nin ,APC ,c-myc . cyclin D1 \MMP-7 $iiAM &%, K
H VeI 3 W, 2T 5 2 HE 1 h, R, N
ECL ZCW B AR R g i 47 &, 8 Image ]
XFaE RV T E R UL GAPDH fE NN S

1.3 Gtk R SPSS 26. 0 Giit2f 5k wh g
PEHEAT oM, IESA AR FERER A v 25 FoR,2 4l
(] Fe AR TP ST FEAS ¢ K 505 Z2 41 18] FE R FH B R R
25301, P<0.05 HEFHGITHE X,

2 & R

2.1 ARuE FON 4 i v A B AR O RS2 CCK-8
PAREINEE T R R RV B A A R AR PR | A0 20t
HCT 116 4 i i3 5 410 1] 58 LR et Aot iy =02 i ot

B (F=376.982,P <0.001) ,24 h 23 H1 ¥k B (1C50)
2% 80 mg/L, T4 UE R X IE W 45 W & R 4
NCM460 FHGTERE T T2 (F = 1.548,P =0.117)
P, 26 £ 80 mg/L ¥ AR WE Z 17 J5 2252 50, WL
#1,

2.2 ARIEZEXTES ARG A g X IR HCT
116 HALIRAS B4F, B W aE LS R 22 01 i, 4n
JORSESEHE , IAENE 4] T 1 24 h J5 HCT 116 4 it
BERE 1 TR, bt 2 B 9548 2 IRE T ke
TR LR R R R A A 2, DL 1,

B RS 2 41 HCT 116 4i i 41 L 25 Lo 4
Fig.1 Comparison of Cell Morphology of Two Groups of HCT 116

Cells under an Optical Microscope

2.3 fRERXTES AR TR AR
50N 80 mg/L ARIE R AL 24 48 F172 h J5 ,HCT
116 40P T- 243 5K (19.36 +1.27)% , (28. 16 =
2.19)% H1(51.39 £3.28) % B ALFH 0 h W[ (6.45 =
0.27)% | WEM, ERAGRITEE L (1 =17.222,
17.041,23.651,# P <0.001) , WL 2,

2.4 ARWEZN S i 9 A0 I RS RN AR 22 HE 1 5
Transwell SEHRE5H B 7R, %] BEZH Fl4guE 2 40 HCT 116
i 1 A A% A1 B B R (327, 81 £ 9. 92) A4S Al
(21.62 +1.63) /™, E5 A2 22 40 M 70 51 ok (125. 82 +
7.92)MAI(61.73 £12.31) 4>, #RIEFRH HCT 116 4
JiL %) B 1A 28 40 i B X B2 B 0D (1/P =
52.754/ <0.001,7.584/0.002) , WL 3,

1 ORFEIeEEREZLATEXT HCT 116 1 NCM 460 ZH/ 08 FEMEI 2 1bAE (2 +5,%)

Tab.1 Comparison of proliferation inhibition rates of HCT 116 and NCM 460 cells treated with different concentrations of huperzine
AEHERIKE (mg/L
e IR (L) Pl P
0 2.5 5 10 40 80 160
HCT 116 0.14 £0.01 18.94 £1.83 34.67 +2.31 42.11 £2.83 49.93 +3.34 55.83 £2.93 58.73 +3.17 64.27 £4.47  376.982 <0.001
NCM 460 0.27 £0.01 0.26+0.03 0.25+0.06 0.28+0.02 0.29+0.01 0.31+0.03 0.24+0.06 0.27 £0.04 1.548 0.117
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Fig.2 Comparison of apoptosis in HCT 116 cells at different time points after treatment with huperzine
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Fig.3 Comparison of migration and invasion of HCT 116 cells in

two groups (crystal violet staining, X 200)
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Fig.4 Comparison of metastasis and EMT related protein expres-

sion in two groups of HCT 116 cells
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Fig.5 Comparison of Wnt/f - catenin related protein expression

in two groups of HCT 116 cells
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Tab.2  Comparison of relative expression levels of metastasis,

EMT, and Wnt/ - catenin related proteins in two groups

of HCT 116 cells

5 H g s s

MMP-2 0.57 £0.04 0.34 £0.02 8.908/0.001
MMP-9 0.33 £0.01 0.09 £0.01 29.394/0.001
N-cadherin 0.46 £0.02 0.25+0.02 12.860/0.001
E-cadherin 0.11 £0.01 0.58 £0.02 36.406/0.001
Snail 0.88 £0.04 0.47 £0.03 14.203/0.001
Wnt3a 0.76 £0.03 0.18 £0.02 27.862/0.001
[3-catenin 0.58 £0.02 0.16 £0.03 20.176/0.001
c-myc 0.52 +£0.02 0.21 £0.01 24.012/0.001
APC 0.11 £0.01 0.20 £0.02 6.971/0.002
cyclin D1 0.86 £0.03 0.18 £0.01 37.245/0.001
MMP-7 1.23 +£0.02 0.53 +£0.03 33.627/0.001
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