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Abstract Background and Aims: Cholangiocarcinoma, a rare malignant tumor, is difficult to diagnose and often
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detected at an advanced stage, limiting treatment options to palliative care. Conventional chemotherapy
drugs have poor efficacy against cholangiocarcinoma, making the search for new treatments critical. This
study was conducted to investigate the effects of Huai'erjunzhi on the malignant biological behavior of
human cholangiocarcinoma cells and its relationship with the TGF- /Smad pathway, aiming to
provide a theoretical basis for the use of Huai'erjunzhi in cholangiocarcinoma treatment.

Methods: Human normal liver cells (L-02) and human cholangiocarcinoma cells (HuCCT1) were
incubated with different concentrations of Huai'erjunzhi for various durations. Cell proliferation was
assessed, and the half-maximal inhibitory concentration (ICj,) was calculated. HuCCT1 cells were
divided into a negative control group (no intervention), a positive control group (15 mg/L cisplatin), and
different Huai'erjunzhi intervention groups (1/5 IC,, 2/5 IC,, and IC,, based on preliminary
experimental results). Scratch and Transwell assays were used to measure cell migration and invasion,
while Western blot was employed to detect the expression of proteins related to the TGF- B/Smad
pathway in HuCCT1 cells.

Results: Only high concentrations of Huai'erjunzhi (>312.5 mg/L) significantly inhibited the
proliferation of L-02 cells. Huai'erjunzhi significantly inhibited the proliferation of HuCCT1 cells at
concentrations above 5 mg/L in a concentration-dependent manner (all P<0.05), with IC,, values of
138.52 mg/L at 24 h, 99.41 mg/L at 48 h, and 113.52 mg/L at 72 h. Compared with the negative control
group, the positive control group and the three Huai'erjunzhi intervention groups (20, 40, and 100 mg/L)
exhibited reduced migration distance, decreased invasive cell numbers, lower expression of TGF-p1,
Smad2, Smad3, Smad4, N-cadherin, Snail, and Slug, and increased expression of E-cadherin (all P<
0.05). Compared with the positive control group, these changes in the Huai'erjunzhi groups were less
pronounced but showed a clear concentration-dependent relationship (all P<0.05).

Conclusion: Huai'erjunzhi can potentially inhibit the malignant biological behavior of HuCCT1 cells by
inhibiting the TGF-B/Smad pathway.
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1.1 FEHR

N IE & 40 i 1-02 AT AR 45 95 41 i HuCCT1
(P RFBE L1 40 B AR B R SE 0T ) 5 4T (3 [ Sigma
AWy MERER (VLHE R E R0 AR
Ao, 4 JF >99%) ; RPMI-1640 5% 4 K 3¢ JE
(GIBCO) ; U W & mg wk %
tetrazolium, MTT) &5 & (3¢ [E Amresco /A # ) ;
g R & (P E R E R RAEE AR
BF 5% B ) 5 TGF- Bl. B MR fK -Smad2/3
(phosphorylated-Smad2/3, p-Smad2/3) Smad4. [ J¥
MESEEEH (E-cadherin) . M & 45858 H (N-
cadherin) . Snail . Slug. GAPDH F1 IgG Bu ik (3%
Santa Cruz /A ®] , %5 : A1927. A0429. A0356.
A1248 . A0325. A2741. A1427. A0208).
1.2 MTT &N AIETE R

A Hh 85 3% 1-02 40 i 1 HuCCT1 248 M, B %0k
KA M AT 5250, FiMR (96 FLAR, Sx10*4/AL),
AR W EMEEFR (5000, 2500, 1250, 625,
312.5, 15625, 78.125. 39.6. 20, 10, 5 mgL),
SrBIFTi 24, 48, 72 hJE, AIAMTT (20 wl/fL),
GhetEgE 4 h, MAZH TR (200 wl/AL), H
JiE R A 52 T G HE - (optical density, OD) {H, 11
P HE B 36 L-02 41 g A1 HuCCT1 20 i 4 21 $504m il e
J&  (half inhibitory concentration , Icso) -
1.3 a4

S 43 A B R G B A L B X BE AL LA S AS [
W AR TR ST T4l . B X B4 i A RPMI-1640
S 4 5 55 BEAT T W HuCCT1 20 M, BH 4 % B8 20 45
T A5 A 15 mg/L B9 EA AT T 15 HuCCT1 4 Y,
il L e B AR EE R BT T AR 1.2 MTT i
o 00 2 1 B R A SRR IR 45 T 2R B 175 1C,
2/5 1C, Fl 1Cs, A H- 7 5T 1 11 HuCCT1 44 A o
1.4 JYRIXIEERNAEER

H4 X FC] HoCCT1 20 M E2 7 T 6 LA, 12 h
J 1200 WL A6 3k i 2 oy 1 LRIk, ] RPMI-1640 5%
A B IR I R KR, 4% 1.3 3% T #il HuCCT1 40 jg
HITE I JE RPMI-1640 15 5% JE AL 3 24 h J5 H & T3] &

(methyl tihiazolyl

BEET, ¥ FRIELS A, A Image J 8B A5 81 X
R, PR (TR =0 h i QK 58
J&E 24 h BRI 98B ) o
1.5 Transwell ;50202 ZRE N

JH 5 JoiT J A M 4= 22 B 7 o B X AU HuCCTT 48
J 4 7 T 6 FL AR 1 24 L Transwell /NZE 1, FE A
RPMI-1640, F% 1.3 3T % HuCCT1 40 2, FH JC 1M 75
RPMI-1640 35 3% FL4b B8 24 h 5 BUH /g, ) FR st
FE, FH0.1% 45 i L YL 0 30 min, YL T S 6 B
B T AR AN, AR TR g o i R
i, SXTRRAIEAT R, RN i ZE
1.6 Western blot % # il HUCCT1 48 fa TGF- B/

SmadiBEEBRIE

X HuCCT1 40 i 3 /b T 6 L b, $2 1.3
T Wil HuCCT1 40 jf . FH TG i 7 RPMI-1640 1 5% 5&
AR FR 24 h SR AL, B0 g BN, R %
MR BERE 2 0k, A A 4R ) (100 pL) 3
f# 30 min, EOH LW, #EfTHEIK (20 pe/fl) .
B RS FEAT HUA R [TGF-B1 (1:400) . p-Smad2/3
(1:200) . Smad4 (1:300) . E-cadherin (1:350) .
N-cadherin  (1:200) . Snail (1:400) . Slug (1:
300) F1GAPDH (1:500) |, id#& (4 C), VG
TG Hik (1:10 000) 7E %= F ¥ F 30 min, M
oG, RERMG, #1704 (UL GAPDH 1E
X .
1.7 SGrit=4biE

FH SPSS 20.0 # 47 G2 it 77 or A, B 45 R R
BIg s brfi s (xxs) Ron, RABRBERETZ 5
M UEAT HI BT, 26 (8] 6 6 L 48 FH SNK-q K2 56, P<0.05
ERAGIERE L.
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2.1 AEKESEE R L-02 40 tE 78 5 520

Uk AR T 312.5 mg/L IF, L-02 41 Jifd 43 5 5 7%
AU E (34 P>0.05) . # B & 56 L-02 28 i Y
1Cy, 739 h 24 h: 976.52 mg/L., 48 h: 857.65 mg/L .
72h: 886.59 mg/l. (& 1),
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Figure1 Effects of  different
Huai'erjunzhi on the proliferation of L-02 cells

concentrations of

2.2 AEREBEREFRXT HUCCT 45 Al 8200

Mk B A 5 me/L B, MR B T B 0
HuCCT1 40 M3 5, FL2 W AR (3 P<0.05) ;
ICs, 43 %) 24 h: 13852 mg/L, 48 h: 99.41 mg/L .

72 h: 113.52 mg/L. 48 h i} 1C, e /N, U5 28k 56
Y 48 h A T TAF ], 100 me/L E S i85 vk B 26 1 T

Tk B, . R AL T R B AK YK CA 40 mg/L
120 mg/l. (E2) .

2 ARIREHERE R HuCCT1 0S5 aY 2200

Figure2 Effects of  different concentrations  of

Huai'erjunzhi on the proliferation of HuCCT1
cells

2.3 ARREREBEERM HUCCT1 HAfmiTHinEE
A
5 FIPEXT B LA, HAx 45 4 HuCCT1 2 it i
B IE 2 RN {2 22 40 MO AR AR (3% P<0.05) 5 5 PR Xt
MR A, 25 MR E- B BT T W41 HuCCT1 4i i i L i
A AL, (H B A Tk B AR (1 P<0.05)
(F3-4),
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Figure 3 Effects of  different
Huai'erjunzhi on the migration of HuCCT1 cells
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Figure 4 Effects of  different
Huai'erjunzhi on the invasion of HuCCT1 cells

concentrations of

24 AERE®EEBR KX HICCT1 44 i &
TGF-B1.p-Smad2/3F1 Smad4 & B 7K FHI M
5 HIPEXT B A, H4y & 2H HuCCT1 40 il vh
TGF-B1. p-Smad2/3 Fll Smad4 2K 1 7K FF& AR () P<
0.05); 5 FHPEXTIRAL b4, & A B 18 I+ Al
HuCCT1 40 L 9 bR A8 A B g5, {5 52 0] I ik B 4K
WitE (# P<0.05) (K5).
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e 1) 5P R E, P<

0.05; 2) SN ML AL, P<0.05; 3) SIRMREALLE:, P<0.05; 4) S EZALLE, P<0.05
Figure 5 [Effects of different concentrations of Huai'erjunzhi on the protein levels of TGF- 1, p-Smad2/3, and Smad4 in

HuCCT1 cells

Note: 1) P<0.05 vs. the negative control group; 2) P<0.05 vs. the positive control group; 3) P<0.05 vs.

the low concentration group; 4) P<0.05 vs. the medium concentration group

25 A[ERE®REERX HUCCT! 4 A+ E-
cadherin . N-cadherin, Snail 0 Slug & H 7k
B2
55 X B2 L g, e AY 4% 2 HuCCT1 40 i v
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E-cadherin

N-cadherin

Snail

E-cadherin 25 [ 7K *FE- 44 7il1, N-cadherin . Snail £ Slug
B KRR (3 P<0.05) 3 5 B IR 41 H 52
2% ML T W 4L HuCCT 40 M B9 bR 28 1 o 55
B 5B @AYk FEAR I I (1 P<0.05) (1#16),

W E-cadherin
i N-cadherin
[ Snail

Slug
GAPDH
6 AREREHEERI HuCCT1 41/ E-cadherin, N-cadherin, Snail #1Slug EB/KFEHEN . 1) ST
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Figure 6 Effects of different concentrations of Huai'erjunzhi on the protein levels of E-cadherin, N-cadherin, Snail and Slug in

HuCCT1 cells

Note: 1) P<0.05 vs. the negative control group; 2) P<0.05 vs. the positive control group; 3) P<0.05 vs.

the low concentration group; 4) P<0.05 vs. the medium concentration group
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TGF-B1. Smad2. Smad3 il Smad4 2 17K F, i %
TGF-B/Smad 38 #1015 F , - [5] BF#R H- 7 5T fi B 1K
HuCCT1 41} 7 Snail £ Slug & F1/KF-, # TGF-B/Smad
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