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[Abstract] Objective;: To explore the effect of Baitouweng Tang (BTWT) on the apoptosis of human
colorectal cancer HCT116 cells and decipher the underlying mechanism based on the Hedgehog (Hh) signaling
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pathway. Method: HCT116 cells were treated with BTWT (25, 50, 100, 200, 500, 750, and 1 000 mg-L")
for 24 h, and then the cell proliferation was detected by methyl thiazolyl tetrazolium (MTT) colorimetry. Five
groups were designed for the treatment of HCT116 cells, including a blank control group, BTWT groups (125,
250, and 500 mg-L"), and a positive control (5-fluorouracil, 5-FU, 40 mmol-L") group. The cell morphology
was observed under an inverted microscope. The migration of the cells was detected by scratch test, and the
apoptosis by Hoechest 33324/propidium iodide (PI) staining and flow cytometry. Western blot was employed to
determine the protein levels of sonic hedgehog (SHh) , GLI family zinc finger protein 1 (Glil), smoothened
(Smo) , suppressor of fused (SuFu) , cellular-myelocytomatosis viral oncogene (c-Myc) , and the apoptosis-
related proteins B-cell lymphoma-2 (Bcl-2) and Bcl-2-associated X protein (Bax). The quantitative real-time
reverse transcription PCR (Real-time PCR) was employed to determine the mRNA levels of Bax, Bcl-2, SHh,
Glil, Smo, SuFu, and c-Myc. Result: Compared with the blank control group, BTWT changed the cell
morphology (making the cell become round with dense nucleus) , inhibited the proliferation of HCT116 cells in
a dose-dependent manner, decreased the ability of migration (P<0.05, P<0.01), and increased apoptotic cells.
Compared with the blank control group, BTWT (500 mg-L") treatment for 24 h up-regulated the protein and
mRNA levels of Bax (P<0.05, P<0.01) and down-regulated the protein and mRNA levels of Bcl-2 in HCT116
cells (P<0.05, P<0.01). Moreover, the treatment down-regulated the mRNA and protein levels of SHh, Glil,
Smo, and c-Myc (P<0.05, P<0.01) and up-regulated the mRNA and protein levels of SuFu (P<0.05, P<0.01).

Conclusion: BTWT inhibited the proliferation and migration and induced the apoptosis of colorectal cancer

HCT116 cells by down-regulating the Hh signaling pathway.
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MeE(BzREYRHEARLE #5555 R
C0009-2, 121818191028,  P1002,  P0006.
012621210601) , it RNA $2 BOR 7 & (R #0848 Pr AL 9
FARA WA, #5 191009), PVDF JIE ( 3£ [H Sigma-
Aldrich 23 7], 41t %5 42131900) , Annexin V-FITC/PI 4
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(Bcl-2, 3 [ Immunoway 2\ A , #it 5 10016705) ,
Bel-2 6 X & H (Bax, R =B AW H A H R A
A, it 5 00102164) , T ul B -3- B R O A A
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b T2 i 24 b, B2 ESA RNA L SRS S5 0% 24 RNA Se 76 Bax-2  Liif ATGATTGCCGCCGTGGACACAG 142
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¢-Myc |l GCGACTCTGAGGAGGAACAAGAAG 136
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Glil f AGCTGGTGCACCCATCAACA 169
Fiif CCTTCAAACGTGCACTTGTGTGG

SHh 3 CTCAGAGGAGTCTCTGCACTA 168
Tiff ACCGAGTTCTCTGCTTTCAC

Smo [ TTCACCCTGGCCACATTC 163
Fiif TCATGGTGCCATCTGCAC

Caspase-9 [} AGCAGAAAGACCATGGGTTTGAGG 197
T CCTCCAGGAAACAAAACCTGGGAA

Caspase-3 [ if GCGTGATGTTTCTAAAGAAGATCACAGC 166
T GGGTTTTCCAGTTAGACTTCTACAACGA

YR x + s#/~. K GraphPad Prism 8.0 #k {4 iF
FGe it 2743 B, 20 ) 22 5 20 0 R R BRI 3R 5 22 3 B
%,P<0.05 RN EZF AR L.
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E1 AkEFHCTU6HAMESFERZM (HE %5, x200)

Fig. 1 Effect of Baitouweng Tang on HCT116 cell morphology (inverted microscope, x200)
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£2 ALHFHHCT16 MIIETHRI M (X+s,n=6) £3 ALHFHCT U6 AR EENHHIN (v+s,n=3)
Table 2 Effect of Baitouweng Tang on proliferation of HCT116 Table 3 Effect of Baitouweng Tang on migration ability of HCT
cells (x+5,n=6) 116 cells (x+s5,n=3)
1) ﬁfif’% émﬁ‘?ﬁ$ .- miE KRS /%
/mg-L 12h 24h
ZH4 100=13.3 =S HH 31.0+2.2 55.0+1.9
Pk 2 §3.9+6.2 HkE A 125 27.0+0.8 41.0+2.0%
>0 1.2£5.0 250 22.042.4" 39.041.1%
100 84471 500 13.0+3 .27 29.043.7”
200 S1.0+8.5 5-FU 4L 40" 21.040.6" 29.0+1.8”
500 48.8+5.9 T 558 141 BV P<0.05, Y P<0.01; ). ¥ B B4 mmol- L
750 46.3+£4.0 (F4-38[)
1000 43.9+3.4

M4 A, 20 ML 25 25 24 h, B & Mk 51 (125,250,
P4 H G, 3k 45 % 41 (250,500 mg- L") Fl 5-FU 41 500 mg- L") 45 259 FE R in , HCT 116 40 A A 9/ -1
(40 mmol- L") R 1 FLAE 12,24 h W] 5 01K, 113k 5 040 i A% Bk Hochest 33324 ¥ 4 i &2 1% (5,29 6 1
%% 40 (250,500 mg-L") 1 5-FU 2H (40 mmol-L") B 2 DO B R o . T PTYS €45 4N LAY
AEW% B 10 ] HCT116 41 il i i #% ik 71 (P<0.05, P< 0 IAR A0 R A 55 A L0 AR (A 0O, R T A M AR 2D h R
0.01), H 5k BEARH . UL3 3 A 2, W, g5 ]ERW, Ak H A% % T HCTL16
34 HLHFBXHCTUOAMMBMT-MEm S5 YA A AR R T . WL 3,

B2 BX$H3 HCT6HMT xzm ) (ﬁJﬁEﬁﬁn ,X40)
Fig. 2 Effect of Baitouweng Tang on migration of HCT116 cells (inverted microscope, x40)

3.5 HLH X HCTII64 i T- sz Has g JERI YA S HCT L6 4 T, W3 4,

FA s, Fk 3% 4H (125,250,500 mg- L) 4 i 3.6 1% % HCTL16 41 i 41 ¢ mRNA 335 11

TR0 2 T E (P<0.05,P<0.01), #H k&% fE i S5 AA R, Hk$ %41 (500 mg-L) 4t
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B3 BAksiax HCTnﬁfﬂiﬂﬂﬂtﬁ’Jﬂfuﬁ] (Hoechst 33324/PI, x40)

Fig. 3 Effect of Baitouweng Tang on HCT116 cell apoptosis ( Hoechst 33324/PI, x40)

R4 BLEFFIHCTUHMBETHEIT (X+s,n=3)

Table 4 Effect of Baitouweng Tang on HCT116 cell apoptosis

(x+s,n=3)

215 A /mg - L FT- %%
ki 6.26%0.70
HkSHma 125 10.46+0.90"

250 10.88+1.20"
500 12.4442.40%
5-FU %1 40 8.60+1.90
FE 24 h, ] 77 4H & Bax mRNA 3 ik /K °F I 3 3%

(P<0.01),F13k%FH %2 (250,500 mg-L")Bcl-2 mRNA
FEE W B A (P<0.05, P<0.01) , BE W 3k %5 9% AT LA
WA A S HCT 64T T- .
3.7 FELF A Hh (5 453 F A ¢ mRNA 35 (1 5%
M S AR, [HkE

*6 BELEFHXHCTII64HE Hh S

%%50

721 (250,500 mg-L")

SiE B X mRNA RiEH

x5 BLEH

n=4)

73T HCT116 4 A1/ =48 X mRNA RiIZMF MM (i+s,

Table 5 Effect of Baitouweng Tang on mRNA expression of

apoptosis in HCT116 cells (x+s,n=4)

20 5 R e /mg - L Bax Bcel-2
25 1 4 1.0040.11 1.01£0.16
13k S 125 1.30+0.06 0.83+0.17
250 1.37+0.14 0.57+0.08"
500 3.20+0.18% 0.28+0.04%
5-FU 4 40 6.14+0.92% 0.39+0.06%

Glil .SHh . Smo Hl c-Myc mRNA 7K 3B i F i (P<

0.05, P<0.01) , F

13k 35 9 41 (125,250,500 mg-L")

SuFu mRNA 7K g 3 11 (P<0.01), £H AL F %
X Hh 5 538 555

2 (x+s,n=4)

SR E]

Table 6 Effect of Baitouweng Tang on mRNA expression of Hh signal pathway in HCT116 cells (x+s,n=4)

B . Wk 6.

20 51 J e /mg - L SHh/B-actin Glil/B-actin Smo/B-actin c-Myc/B-actin SuFu/B-actin
2 HA 1.00+0.06 1.01+0.13 1.00+0.10 1.00+0.13 1.00+£0.09
EE p7E | 125 0.83+0.17 0.43+0.06> 0.410.08% 0.67+0.03" 1.35+0.09”
250 0.43+0.07> 0.19+0.03 0.29£0.08% 0.59+0.06" 1.41+0.18%
500 0.12+0.05> 0.17+0.05% 0.28+0.07> 0.51+0.09” 2.18+0.12%
5-FU4l 40 0.20+0.08> 0.35+0.02” 0.080.03% 0.45+0.06> 2.21+0.13?
3.8 Hk& Xt HCT116 40 i U6 T A1 3¢ & H1 K F HCTI116 4=, WK 4.3 7.
s 5 AR, HkF %4 (500 mgL) 3.9 FkFH X HCT116 4 g Hh 38 A1 5¢ 2 1K

fie 7 17 M Bax £ 15 1 B T & (P<0.05), +‘;‘£‘dﬁt%
: Bcl—2i’%i§?)j‘2ﬁﬂﬁ?'](P<0.05)»
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Fig. 4 Electrophoresis of expression level of apoptosis related

proteins in HCT116 cells

0.05, P<0.01), 13k %5 1% 2 (500 mg- L") Hh {55 5 i
% 7 45 8 1 SuFu SR W N, 25 S A gt

F7 BLHFWATHXEBLBax Bl 2 RIEMHM (x+s5,n=3)
Table 7 Effect of Baitouweng Tang on apoptosis related proteins

Bax and Bel-2 (X+5,n=3)

4151 Jﬁiiﬁz& Bax/GAPDH  Bcl-2/GAPDH
/mg*L
Sk 0.47+0.05 0.93+0.17
EPSRE 125 0.60+0.09 0.57+0.02
250 0.63+0.09 0.46+0.03
500 0.75+0.08" 0.39+0.04"
5-FU 2 40 1.02+0.08” 0.23+0.04"

X (P<0.05), 38 3k 55 7 ] LAl Hh (5 538 B
SEEBE . WS S,

®8 BIHFAMNHCTUCHEME P HhESERBXEEMHM (r+5,0=3)
Table 8 Effect of Baitouweng Tang on related proteins of Hh signal pathway in HCT116 cells (x+s,n=3)

20 5 Ji e /img- L' SHh/GAPDH Glil/GAPDH Smo/GAPDH c-Myc/GAPDH SuFu/GAPDH
ZHA 0.44+0.07 0.41+0.02 0.21+0.02 0.33+0.03 0.19+0.07
EPSRE 125 0.26+0.07 0.33+0.05 0.17+0.04 0.21+0.02" 0.27+0.09

250 0.23+0.02 0.22+0.03” 0.15+0.02" 0.18+0.02% 0.36+0.04
500 0.12+0.03" 0.15+0.03” 0.110.02% 0.15+0.04" 0.57+0.09"
5-FU 4 40 0.09+0.02" 0.11£0.03% 0.07+0.01? 0.07+0.01% 0.76+0.04
C I P ——— S YR, B PRR AR 5 ZE R R AR A 2, n] s I R WO AR

o
o R

Glil - TR S e e [ 18kDa

oo IR -

GAPDH gy e S s S 36 kD2

A B C D E
5 HCT16#Hffish HhiE SEEIEXE B RILBIK
Fig. 5
HCT116 cells
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