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Ginsenoside CK induces apoptosis of human liver cancer SMMC-7721
cells through inhibition of TGF-#1/Smads signaling pathway

YAN Yan, ZHANG Si-lin, CHEN Jia-xin, JIAO Wen-jun, ZHANG Xue-wu’

(Yanbian University Medical College, Yanji 133002, China)

Abstract: This study aimed to investigate apoptosis induction of ginsenoside compound K (ginsenoside CK)
in human liver cancer SMMC-7721 cells and the involvement of TGF-f1/Smads signaling pathway. MTT assay
was used to detect cell viability following ginsenoside CK treatment in SMMC-7721 cells. Annexin V-FITC/PI
assay was used to detect apoptosis. After ginsenoside CK, or TGF- f1/Smads pathway activator TGF 1 and
inhibitor LY2109761 treatment, the TGF-f1/Smads pathway proteins and apoptosis proteins were detected by
Western blot. The results showed that ginsenoside CK inhibited the proliferation of SMMC-7721 cells in a dose-
and time-dependent manner. Annexin V-FITC/PI showed that ginsenoside CK induced apoptosis in SMMC-7721
cells. Meanwhile, ginsenoside CK inhibited the expression of Smad2/3, p-Smad2/3, Smad4, but promoted Smad7
expression, cleavage of caspase-3 and down-regulated Bcl-2/Bax. Compared with TGFA1 treatment alone, levels of
Smad2/3, p-Smad2/3, Smad4 and the ratio of Bcl-2/Bax were down-regulated, whereas Smad7 or cleaved caspase-3
was up-regulated in the ginsenoside CK+TGF-f1 group. In addition, Smad2/3, p-Smad2/3 and Smad4 expression
were decreased in LY2109761 group. Compared with LY2109761 group, cleaved caspase-3 expression and Bcl-2/
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Bax have no significant change in ginsenoside CK+LY2109761 group. Taken together, our results showed that
ginsenoside CK induced apoptosis in SMMC-7721 cells, and such induction is related to inhibiting TGF-£1/Smads

signaling pathway.
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Figure 1 Effect of ginsenoside CK on the survival rate of SMMC-
7721 cells. "P<0.05, ""P<0.01 vs vehicle

KI2A). Western blot 45 5 i 7~ 5 25 [ X fR AL A L, 40 A1
60 pmol - L' N #j 4 cleaved caspase-3 ik &= # & T,
Bel-2/Bax fH 2% T (B 2B), A4tit 5 & L (P<0.01).
3 AZEH CK*% TGF-f1/Smads BEIEXELRIE
BI1ER

Western blot £ Ml & 3, N\ Z 2 H CK % TGF-B1/
Smads i % # 3¢ & 1 Smad2/3 . p-Smad2/3 Al Smad4
F A REGIHIER, 6 Smad7 & [ # ik G R BEE
M. Hd NS 21 CKIRE N 40 F1 60 pmol - L', &
A IR M L, 2R B3, A G2 L (P<0.05,
3).
4 ABEH CKX TGFp1 #E G TGF-p1/Smads i
BEXEARATHEAEBRIENIER

Western blot 45 S . 7x, NS 2 H CK B E M| 7
TGES1 i 4L ) Smad2/3 . p-Smad2/3 . Smad4 & [1 £ iX,
%57 Smad7 & A £k, BN GHE T2 AH 9% 5K A cleaved
caspase-3 £ 1A H £ 3 /E H, Bel-2/Bax 5 T ¥ (& 4).
TGF-1 5 TGF-f1+ NS B #H CK AL, R R, H

ENE
coow

NI
coow

0.5

Relative protein level

o
o

Bcl-2/Bax

Cleaved caspase-3

Figure 2 Effect of ginsenoside CK on apoptosis of SMMC-7721 cell. SMMC-7721 cells were treated with ginsenoside CK (20, 40,

60 pmol - L") for 48 h. A: Annexin V-FITC/PI double staining assay; B: Western blot assay. a: Vehicle; b: 20 pmol - L' ginsenoside CK;

c: 40 umol - L ginsenoside CK; d: 60 umol- L ginsenoside CK. n =3, x + 5. "P<0.05, *P<0.01 vs vehicle
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Figure 3 Effect of ginsenoside CK on TGF-£1/Smads pathway related protein expression. SMMC-7721 cells were treated with ginsenoside
CK (20, 40, 60 pmol - L") for 48 h. a: Vehicle; b: 20 umol - L' ginsenoside CK; c: 40 umol - L' ginsenoside CK; d: 60 pmol - L' ginsenoside

CK.n=3,x+s."P<0.05, "P<0.01 vs vehicle
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Figure 4 Effect of ginsenoside CK on TGF-£1/Smads pathway related protein and apoptosis related protein expression. SMMC-7721 cells
were pretreated with ginsenoside CK (40 pmol - L"), TGF-A1(10 ng-mL™"), TGF-A1 (10 ng- mL™") + ginsenoside CK (40 pumol- L") for 48 h.
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Figure 5 Effect of ginsenoside CK on TGF-f#1/Smads pathway related protein and apoptosis related protein expression. SMMC-7721 cells
were pretreated with ginsenoside CK (40 pmol- L"), LY2109761 (10 umol-L"), LY2109761 (10 umol- L") + ginsenoside CK (40 pumol-L™")

for48 h. n =3, x + 5. *P<0.05, **P<0.01 vs vehicle
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