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Inhibitory effect of apatinib on HCT-116 cells and its mechanism
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Abstract: Objective To investigate the inhibitory effects of apatinib on colorectal carcinoma HCT-116 cells in vitro and the
signaling pathways involved. Methods The cytotoxicity of different concentrations (0, 0.5, 1, 1.5, and 2 pmol/L) of apatinib in
HCT-116 cells was assessed by MTT assay, using capecitabine as the positive control. The apoptosis rate of apatinib-treated
HCT-116 cells was detected using flow cytometry, and the expressions of Bcl-2, Bax, and caspase-3 were determined with
quantitative real-time PCR and Western blotting. The effect of apatinib on the expressions of Akt, pAkt, Erk1/2 and pErk1/2 in
HCT-116 cells was evaluated using Western blotting. Results Apatinib significantly inhibited the proliferation of HCT-116 cells
in a concentration-dependent manner with an ICs value of 1.335 pumol/L. Flow cytometric analysis showed that apatinib
significantly increased the apoptotic rate of HCT-116 cells dose-dependently. Apatinib induced the expression of the
pro-apoptotic genes Bax and caspase-3 at both the mRNA and protein levels while inhibited the expression of the anti-
apoptotic gene Bcl-2. The expressions of p-Akt and p-Erk1/2 were decreased in HCT-116 cells after apatinib treatment, but the
total protein levels did not undergo obvious changes. Conclusion Apatinib inhibits the proliferation and induces apoptosis of
HCT-116 cells by suppressing the phosphorylation of Erk1/2 and Akt in the MAPK/Erk and PI3K/Akt signaling pathways.
Keywords: apatinib; HCT-116 cells; apoptosis; MAPK/Erk signaling pathway; PI3K/Akt signaling pathway
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Fig.1 Effect of apatinib (A) and capecitabine (B) at different concentrations on the proliferation of

HCT-116 cells (MTT assay). ***P<0.001 vs 0 mol/L.
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Fig.2 Effect of apatinib on apoptosis of HCT-116 cells analyzed by flow cytometry.

FRJS ) HCT-116 411 ig 7 p-Akt, Akt, p-Erk1/2 £l Erk1/2
EERIAENL. BRI BT e W EErES i,
PAKt & pErk1/2 FeikFEAK (1 4) , 1M Akt S Erk1/2 ik
AV, BIFESR LSRR AV IE O T, Akt S Erk1/2
B YBERR A KT REE BT JE TR B B i i REAE, 7]
DL BT e BELIKE T Akt AT Erk1/2 2 AR AL, FIH T
MAPK/Erk #1PI3K/AKt (& 538 & 1365

3 itig

S e A B i WA R — e 4
1k I RO WHERR I TR A . H B2
BT LS G AR T o M B A R
Bt VDR FURMENE SRS, (E8ikE2y
Yy FEeZ SR FEIAT T A S I R A 2 AN
AR E A RERIE R . AN, T2 A7
FER R T2 TR L, 75 TR I
TRASRRZE Wi 0 DR B % S , 2 32T iy S
PESIER (A5 S R n 259, E SR BRI B2 i
ZIYRAI TGS . BTIFRR Je X B e I E R,
XTI HL-60 AfEkEG A B A s E R, - B rT L
AR 7 2590 2 A P PR A (B X

JeTESS AP ORI IR A D

BTTF RS JE AE AP OV E AL 1 A e ATl A U
A VE RIS SR BV E S S AR B BT e
YR i S TR P 700, T/ T3 PR s
XA AT — B R, SChE5 R o, BT Je Xt
A HCT-116 47 W& A ER , 3 Silm AR
GEHEAAT A

ARUHFFEFA T MTT S236 A A SR
USRS BT FE 2R R S 45 g 4N ik HCT-116 1)
AT IR AR, DF e 255 S 4R T, HLAD
TSR FTYR T2 5 BT JE v B SR e O ) DG R (&
1R12) . TR e 2530 BRI AR 2 , SR TE MR RS
R R T s BB e 1, T/ T3 AR
6 s HOGE B 9 e /N S A R i
seiee T TG AT S s X 4 e thAT — e )
JPRL, Je— Pl ELE ) S [ 2540, (RRAE 45
IRSMRMREIIIST MELZ AR SCRG 5 1 AR MK SF-RF
5E T BPiAAER e X 4 e AN HC T-116 FUR2m . -REH
T ST — IR SR M AR, vl LA S EAE fgg 4 e rp
FEAR R 5 PR W BE DT A TR (A FH 2 AR SC
rf USRS Al kg BE X6 B8 & BRI RS JE A 55 At



http://www.j-smu.com

J South Med Uniy, 2017, 37(3): 367-372 + 371 -

3.57 Bax Fkk
[<5)
g 3.0
5 257 ek
S 20 o e
G 15
% 1.0
€ 0.5 I
0
0 0.5 1.0 15 2.0
Apatinib (umol/L)
457 Caspase3 el
o 4.0
2351
% 3.0 *hk
T 2.5 *kk
23 2.0 o
E 1.5
1.0
1S
0.54 I I
0.
0 0.5 1.0 15 2.0
Apatinib (umol/L)
Apatinib 0 0.5 1.0 15 20  pmol/L
Bel-2 [ S 26 000
B [ 7100

Caspase-3 S e— c— — —. 35 000

CAPDH s s— — —  — 30 000

4 FHA% B Xt HCT-116 48Af Bel-2, Bax, Caspase3
BERARIEENR

Fig.4 Effect of apatinib on expressions of Bcl-2, Bax
and caspase-3 proteins in HCT-116 cells detected with
Western blotting.
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Fig.5 Effect of apatinib on expressions of Akt pAkt,
Erk1/2 and pErk1/2 in HCT-116 cells detected with
Western blotting.
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Fig.3 Effect of apatinib on mRNA expressions
of bcl-2, bax and caspase-3 detected by real-
time PCR. **P<0.01, ***P<0.001 vs 0 mol/L.
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