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Apoptosis-inducing Effect of Didymin on Human Hepatoma
Cell Line HepG 2 and Its Action Mechanism
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Abstract : To investigate the effect of didymin on apoptosis of human hepatocellular carcinoma HepG2 cells and its action
mechanism. MTT assay was used to investigate the effect of didymin on proliferation of HepG2 cells. Flow cytometry as-
say was used to analyze apoptosis rate of HepG2 cells. The effects of didymin on caspase-3 and caspase-9 activities were
detected using available kits. The protein expressions of Bel-2, Bax, RKIP, ERK and p-ERK were detected by Western
blot. The experimental resultsshowedthatdidymin can inhibit HepG2 proliferation and induce cell apoptosis, by activating
caspase-3 and -9 ,regulating Bax andBcl-2 level. Moreover, our study indicated that didyminincreased RKIPexpression,

resulting in the inactivation of ERK/MAPK signaling pathways.

Key words : didymin; HepG2 cells; apoptosis; RKIP; ERK/MAPK signaling pathway

JFPIEE CE 2 A B ] 2 590 T P 2 i DL
HAET SR AR 2 — o AR, TERIR 2
Yyep SHBUIMIR LGP ZHZ B AT 2 R i
TR TR, 22 B 5 S B 1Y) 7SR R i
T LA RAIIRAE 1 R A 3 i Bty R AT
MAGIER I b AR H 2 I — P 2R 5,
EAPITEA N, i F AT RIS 1 T Fas/Fas BCAR YA
TR S5 S A549 H NCI-H460 4 g -, I H.il i
FRELSEIRUESE , 7 8 7 T LAAE Dy — o B b £k
I HUAELE AR /N0 B 9 1 A K A BRI ke
A R A A N-Mye A1_E 3 RKIP S il
JUA 2 A0 IRLIRG (KT O F 8 S L T i e B g

sk H 19 .2016-01-19 % H:2017-03-10
SEG I H 5 1 ARR 2235 4 (81260505 581473431 ) 7 1 44}
54> (2014GXNSFAA118154)
* M IAA/E#H Tel :86-771-5358272 ; E-mail : junlin989@ sina. com

RIS T A R RS O T R TN T AR
N T B2 T i A W B BB R VR T, FeAT TS
T AR AR HepG2 21 M8 5 (19 5% 0 , 33+
WHIE T HepG2 40 T AI1EHIALHI
1 RSN
1.1 25
TR Bl A A RA A, 4 E >
98% , 1Ak K , DMSO i 532 20 “C VR AT o
AR (DMSO) |, g FREE 0 i (MTT)
AL E (P W 5 3£ H Sigma 7\ F] ; locostatin ( RKIP
RPN ) W 8 18 E Merck 23 W) 5 i 4 1L 7 1
B 3£ Life Sciences 23 7] ; RPMI 1640 13535k W 3 55
[E Hyclone 7\ ¥ ; caspase-3 Fll caspase-9 1% {4 46 il 3z
& A 2= KA Y BORBESE B RKIPERK  p-
ERK .Bcl-2 . Bax, GAPDH #i {44 H 2 [& Santa Cruz



580 KIRF=YIBE R 5T K

Vol. 29

2] s AnnexinV-FITC i 112 71 0 g o L5628 B B
HR AR,
1.2 {4z%

CO, s 7E48 (3£ E Thermo Forma A H]) , B
OHLC EHFER R B AR A BR S 7)) | R (36
[E Thermo Fisher 2y w]) , {8 & W68 ( H A Olympus
o), AN (BD FACSCalibur) 4
1.3 HREARIES

NJHEEANM HepG2 W B 1402, & 10%
JiG 4 1L (FBS) (1) RPMI 1640 $5 37 He 45 3%, I A
100 wg/mL 8 2 Fil 100 U/mL HF 8 &K, T 37 C,
5% CO, ¥iFeAfrh 2l ds e, 2 ~3 d il 1 1k,

2 ZWHIE

2.1 MIT ez 3t 4R A 514

W 400 X6 B8 A K 8 40 L HepG2 i 18 48 it
B, L 3 x 10° A/mL ) 5% BERE R T 96 FLIE 3%
M, AL 100 L, 4HIIGEE 24 h 50 S IH YRS IR,
A AN [ o e R U R I B 1 R, B 2
WEE S 8 £, 3557 24 148 72 h, L K IEFR, A
BRI A MTT ¥ 20 pL 5 4K Se 855 4 h, 55 5
TR, B3 i DMSO150 pL, FHE K L% 10min
FH B 70 531 Mt , AR A T 490 nm Ab 152 B ' B2 B
(A) o I EE 3 U, T 40 I 2250 1Cs, , 41
AR = (1-525020 A i/ X IRZH A {BD) x 100%
2.2 HYRERSSAE

75 B HT locostatin L) DMSO &7 , /335 , 20
CHAE, [T LL A 10% FBS ft 20 i 15 557 W i B
BT RE o ARG MTT SCEGEE SR, 4l 73 o PU 52
BGAH ,  lR IE 4 i REAT 4 Jocostatin 4 | #%
BEFY + locostatin 41 ; 1F & 40 40 M FH 40 M B F2 T 55 9%
T FHZH F locostatin 20433 N 15 pmol/L
W B F 25 pumol/locostatin A4 40 il 5% 552 Wk K5 57 , &
BEFEH + locostatin ZH I 15 wmol/ L 7 B 1 F11
25 wmol/locostatin FRE IR EE 7 .
2.3 i B UG i 20 e T R

WCHE R B E T B HepG2 41 i I 1l 78 54 4 it
BIRIL LA 10 x 10 /LR T 6 FLAR 41 i 0 B
24 h &, $i MRS 5 o3 SN A 2 ) 6
FEMHEFR 24 h A4S AL 40, FH 15098 1) PBS Pk
YR HR T2 i v b, 4% R (iR & BB o
SIS Annexin V-FITC 1 P,z {6 56 %5 40 i 3547
et 20 min, fiIA 400 pl 22w, A IR A0 AY

LRl o ez
2.4 caspase-3 F caspase-9 HiE T

IO FH 0] &5 G caspase-3 FlI caspase-9 i P4
B LB L2 Ab P 24 h  WCAE A5 SEI0 A 41 i, Fe B
TR G U S8 R A, HTBERR (I 5E 405 nm 14k
G A {8
2.5 Western blot #:ll#H%x & B IR IX

3 AR & 2 G A A [] 24 g Ak B 24 b i
HepG2 4iifl, V% /Y PBS JE MU, FFIILA 4 1Y
Western 41 il 2L W 2L 70 , o 25 0 MO8 BRI, 1
BCA 07 & I B i 2 VIR B 0 B R
50 pLfiIn A LR v, 28 95 CZE M 10 min,
PR E HREA 2 SD-SPAGE BRI HL UK , 65 B
41,5350 A RKIP . ERK .p-ERK ,Bcl-2 .Bax .GAPDH
—PifE4 CTWE 12 h 5, & T =Bt iR g2 o
RV (TBST) % 3 YK, Bk 10 min, FEAIA £ 50 i
FEIZEE T, #OEEE 2 h 5, 1 TBST k6T
3 K, B 10 min, TSGR
2.6 ZitFabE

SRR R F SPSS19. 0 etk kAT ge it o
B W EE AT B R 7 22008, T BE L v £ s
Fn, P <0.05 A G FE L.

3 KBWAER

3.1 FEEHEX HepG2 AREIETE KR M
TR e BE B0 A e 1 28 5 AN R I ) AR T
HepG2 2 Jifd, I MTT 346 0 24 1) %oF 200 i 16 L #) 32
Wi, A FH XS HepG2 40 i A 40 1 /1 HI N 1 B
71N 5 9% 240 4 G 4 0 o P L 790 AT IS [ 4
KF,HepG2 diiffize 25 WAt 3 24 48 72 h 125 ¥)°F
BB EE (1Cs, ) 3 42.4 £ 4.3 31.2 + 3.7,
20.65 +£3.3umol/L,
100

Inhibition rate(%)

0 15 30 45 60 75 90
Didymin concentration(pmol/L)

B FHEE HepG2 HAEIESERI IS ER (v £ 5,1 =6)

Fig. 1 Inhibitory effect of didymin on HepG2 cells(x +s,n =6)
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Fig. 2 Effects of didymin on cell apoptosisof HepG2 cells detected by flow cytometry
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Table 1  Effects ofdidymin on cell apoptosisof HepG2 cells (x+s5,n=6)

451
Group

Apoptosis rate (% )

1E# 41 Normal control group
Fr e HH 4 Didymin group
Locostain £ Locostain group

Locostain + & #E B H 2] Locostain + Didymin group

3.5£0.6
34.9 £4.3D2
26.2 £3.6V%
11.6 2.3

ESIERHME, Y P <0.05; 58 HE + locostatin ZHAH > P <0.05,

Note ; compared with the control group,” P <0. 05 ; compared with didymin + locostain group,? P <0.05.
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Table 2 Effects of didymin on caspase-3 and caspase-9 activities of HepG2 cells(; +s,n=6)

2

Group Caspase-3 Caspase-9
1E# 41 Normal control group 1.06 £0.04 0.97 £0.06
F I HAFA Didymin group 1.88 £0.09% 1.79 £0.08Y%
Locostain 41 Locostain group 1.11£0.08 1.07 £0.09
Locostain + #4741 Locostain + Didymin group 1.29 £0.08 1.18 £0.06

S IER AL, Y P <0.05; 55 Fd 54T + locostatin 414 H,») P <0.05.,
Note ; compared with the control group,’ P <0.05; compared with didymin + locostain group,* P <0. 05.
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Table 3  Effects of didymin on relative proteins expression of HepG2 cells(; ts,n=06)

)

pa Bel-2/GAPDH Bax/GAPDH RKIP/GAPDH p-ERK/ERK
>roup
TE# ¢ Normal control group 0.66 £0.07 0.25+£0.04 0.18733 £0.05 0.63 £0.07
i 9172 Didymin group 0.32 £0.04"% 0.66 £0.07"% 0.45775 £0.06"% 0.35+0.05"%
Locostain 2 Locostain group 0.62 +0.08 0.42 £0.05 0.13027 £0.04 0.71 £0.08
Locostain + &1 FLH2H Locostain + Didymin group 0.69 +0.07 0.29 £0.05 0.23405 £0.05 0.65 +£0.05

TG IER AL, D P <0.05; 57 BT + locostatin 1A [k, 2 P <0. 05,
Note ; compared with the control group,’ P <0.05; compared with didymin + locostain group,? P <0.05.
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ern blot
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