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Effects of arsenic trioxode and adriamycin on survivin expression in
hepatocellular carcinoma cell line HepG2

LI Zhi-hong'?, Wang Zhi-ming' , Morad'
(1. Department of General Surgery, Xiangya Hospital , Central South University , Changsha , 410008,
China ; 2. Department of General Surgery, The First People's Hospital , Chenzhou , Hunan 423000, China )

Abstract ; Objective  To investigate potential mechanism of arsenic trioxide ( As, O; ) and/or adriamycin
( ADM ) induces apoptosis in hepatocellular carcinoma ( HCC ) cells. Methods  Human hepatocellular
carcinoma cells, HepG2, were treated with As, O; combined with/ without ADM in various concentrations for
various time, and then the expression of survivin was detected by immunocytochemistry and RT-PCR
respectively. Results (1) Before the cells were interfered with drugs, survivin was highly expressed in
HepG2 cells. (2) Expression of survivin was reduced in cells treated with various concentrations of As, O; or
ADM , and the reduction was dependent on durg concentration and time, these two factors were interrelated.
(3) Expression of survivin was reduced more markedly in cells treated with ADM than in those treated with
As, O; and the reduction was additionally increased in cells treated with a combination of the two compounds.
Conclusions (1) Either As, O; or ADM can downregulate the expression of survivin in HepG2 cells in a
concentration - or time - dependent manner ; (2 ) At the same concentration, ADM is more effective than As, O,
on the downregulation of survivin expression in HepG2 cells, but the effect can be enhanced by combination of
these two drugs. (3 ) As, O; and ADM may induce apoptosis in HepG2 cells through the downregulation of
survivin expression and thus exert their anti-cancer effect. Their combination may enhance their anti-tumor

effect, so that in clinical use, the dosage of each durg may be reduced.
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(1) A BF 9 40 Jf #k HepG2 . v By R 5 i A 15 o7
Bt M BE ST BT 4R A L (2) = Ak 6 (As, 05) ¢ B
IR IE® WA T W, 10mg/ 10 mL, Wy IR B A ik 2
WA BR A F . (3) Bl g &R (ADM ) « £ R Bl 5 R,
10mg , WL IE 5 B AR A A, (4) B2 0k
survivin Hp f& : Abcam 24w, (5) F B i 4K : LAB
VISION 7~ @l . (6) 4 Jfd 24 #% i : TRIZOL® Reagent ,
100 mL , Invitrogen life technologies , (7 ) iifi %% 5% i %
& . RevertAidTM First Strand ¢DNA Synthesis Kit, Fer-
mentas LIFE SCIENCES , (8 ) Taq i} . INTP ; Fermentas
LIFE SCIENCES) . (9) survivin 5| %) }2 GAPDH ( P &
OB . A REN E#EELLZEYREARAA,
(10) CO, %% #% 4 . TABAI ESPEC 23w, (11) PCR
% : Ependorf 75w o (12) & B M AR 73 M1 & 58 : Gene
NESTI
1.2 HRAZELTHE
1.2.1 @mpexi RN 40 )l #k & HepG2,
DL R R A3 B0 10 % 37 A8 /N 48 v A & R 4E
£ 100U/ml ) RPMI-1640 #3378 37°C . CO,
W BE 5% MR R SRR R SR A0 W RE R K,
3~4d B0 K,
1.2.2 #HHhFAaa (1)As,0; 4. APk
BEFLAr K S AL 4 (0.25pg /mL) A2 4 (0.5
pg /mL) (A3 4 (1.0pg /mL) A4 4 (2. Ong /
mL) (A5 20 (4. O0pg /mL) ] ;(2)ADM 4 : % 25 W) ¥
BERLAr N4 A B1 4 (0.25ug /mL) B2 £H (0.5 pg
/mL) B34 (1.0png /mL) B4 4 (2.0pg /mL) ];
(3) BB ARG E 700 2 [ C1 2 (Asy 04
0.5pg /mL + ADM 0. 25ug /mL ., C2 % ( As, 05 1.0
pg /mL + ADM 0. Spg /mL ] ; (4) 25 G % BZH (D
H) o M BE M E A (12h 24h 48h 72h) 734t

Document code : A

e S 240 A ok — 20 A DN o
1.3 WMmBRFIE
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1.3.2 RT-PCR 7 % # # Survivin mRNA % % #%
Invitrogen 23 W] TRIZOL 32 7 15t B 45 #2 4 20 B8 42 I &
RNA , #% Fermentas 7\ f] RevertAidTM First Strand ¢cDNA
Synthesis Kit 2 7] & U6 B 5 # 1F 2 98 ¥t 47 cDNA &
M. PCR 9§ 34 5] ¥ . survivin | i 5] #7: 5'-GGA-
CTA-CCG-CAT-CTC-TAC-A-3"; T 5|4 .5 -CGC-
ACT-TTC-TTT-GCA-GTT-T-3"; H 19 2 [A: 350bp,
GAPDH 1E X #%: 5'-AAT-CTC-ATC-ACC-ATC-TTC-
CA-3"; ;& M %% .5'-CCT-GCT-TCA-CCA-CCT-TGT -
TG-3'; HHY A : 580bp . SO WL J W & & & cD-
NA #E A 5wl ,10 x PCR 2% #p ¥ 5 pl. , survivin | Jif Al
THsI ¥4 2. 5uL (20pmol/ mL ) B{ GAPDH ( § &
WE) 51 W IE SCBE TN e A% 4% 2. Sl (20pmol / mL) ,
dANTPsS L. ( 2mmol/L ) , MgCl2 3. 5pL (1. 5mmol/
L) Taq B 1l (2U/ul) ;3 8 A2 K 46 % SOl
AT A 55 1 95°C B AZ M 3ming 94°C 8 1 305,
54CE P 30s,72°C ZEfH 1min, 40 PMFH ; 72C 7
FEAH 10min, B PCR 724 10 L, 76 1. 0g% By i 4
BERCHP TF 90V HL ik 30 ~45min, GeneSnap 4. 00.00
- A%, I8 £ GeneTools Version 3. 00. 22 # {4
B BCK A . 3T % survivin mRNA/ GAPDH mRNA [
PO, JEAT 2F G &b, S AR A 4 i, e AT b (20l
A AT e
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= I A, BE R B A SE 4K, survivin 25 6 20 KK
2.1 survivin EQ R i& W (P <0.01),

2.1.1 HepG2 %@ 2 ¥ survivin & & k& KNz
YT BUZ A, HepG2 41 i b survivin £ [ 58 £ 35, 4
PEQL A DL + + + () "N E,HEZFE R 100% ;11
H, BN RIK MR Rk ek

2.1.2 As, 0y F 7 3 HepG2 4 B survivin & & &
KR m As, Oy T TG, HepG2 4l g survivin 4 J
om0 5, g R A3 v B PR SR AR, B Sk A
I IA] S s A OGP (B 1,2) o Seit s b R AT
If A 2Z 8] survivin 6 38 46 2 g 0 B A A 2 0 ( F
=130.687, P <0.01) ;A [a] T il ¥ & Z ] 0 47
EZH(F =1104.261, P <0.01); THimAHYS
T EZRAELEAEMN(F =16.356, P <
0.01) (K1), WM, FATHAH E, & As, 05 i
JEH T W5 , HepG2 4 ] survivin 25 1 3 4 153 2 41K
FXTHRACP <0.01) ;B As, O3 ¥ B 3 B | survivin

2.1.3 ADM F i s+ HepG2 % ff survivin &% & & X
# % v ADM XF HepG2 4 fifi *f survivin 25 H 3 15 19
2 5 Asy Oy A Ll : ADM T i J5 , HepG2 4 il sur-
vivin B e 00 08 55, gy 6 B 2 B PE R, TR
5V BE RTINS R) S S LA OGME (B3 ,4) o Gidtae b,
AN [A) - $00 B AH 22 8] survivin 5 55 4k 2% Yy 68 F] 53 AF 7R
ZH(F =102.684, P <0.01); AATHMWEZ
M WAEEZN(F =2435.097, P <0.01) ; T %
BEAH S T Wk B Z W AEfEL BEAEM(F =10.010,
P<0.01)(F2), WMWHE, FIreMMeL, &
ADM ¥ Ji 2 T 11 J5 , HepG2 4 Ml survivin 2 I 34 4
BB T XA (P <0.01); ki ADM ¥ 1 i
B, survivin 25 G @ B R IRGE I (P <0.01),
P L A 45 B AR, B AR B A E 4K survivin 27 G
B RRGE W (P <0.01),

1 ORI As, O, 15 IR B I X HepG2 20 I survivin 26 [ 2% % 1

N o survivin PEPLE I (x £ s
15 I (/L) B — D HORRRBRI ey ) —
D 0 5 547.6 £10.7 545.4 £17.8 548.8 £19.4 540.0 £12.4
Al 0.25 5 443.8 £10.6 428.2 +18.3 391.8 +11.5 328.2 +30.2
A2 0.5 5 378.6 +17.3 330.6 £33.6 309.6 £20.3 290.4 +19.3
A3 1.0 5 337.6 £19.0 230.6 £12.1 248.4 £18.9 246.0 £20.4
A4 2.0 5 145.0 £5.3 121.8 £6.7 114.0 £7.3 89.8 +£7.1
A5 4.0 5 89.4 +11.1 79.2 +6.8 65.8+7.7 57.0 8.6

T AR EE LM LA P <0.01

R2 AFEWSEE ADM VEFIAE I E X HepG2 4 survivin 2 H 2K R IR

survivin 2 [P AR (2 £5)

bl HeJE (g/mL) FEA L on b sh paet

D 0 5 547.6 £10.7 545.4 +17.8 548.8 £19.4 540.0+12.4
Bl 0.25 5 302.4 5.9 285.0+10.3 262.0 +15.1 215.8 £24.0
B2 0.5 5 237.4 £10.1 221.4 +12.2 193.6 +8.6 150.6 £19.4
B3 1.0 5 146.6 9.2 139.8 +10.3 113.2 +£11.0 105.2 +12.1
B4 2.0 5 82.4+7.0 73.8 7.7 62.4+6.2 48.8 £6.5

TE A WA L P <0.01

B1 0.25ug/mlL As, 03 F & 2
B 48h 20 L B @ ( x
400) (20 Mo %% g A%
RO 7S
B M2 AR )

0. 5ug/mL As, 03 T
T 48h 4 G ( x
400) (20 s Bl Y 0 b
W, ++hNE)

B3 0.5ug/mL ADM F il & 4
48h 41 HE P A ( x
400 ) (2 s B Y Bl A
WO, ++ ~ +++)

2.0ug/mL ADM F Tii
48h 41 Jiig e @ ( x
400) (41 K g 4 3 —
AL, -~ +)
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2.1.4 AR REMHET Asy 03 3 ADM F 3 x¢ Sur-  FH L, A 6] B AH 22 8] survivin £ 388 £k 2% Y4 6 FL 0 A7 7
vivin B G A X Hrh AMHFEIWREMSE T, survivin ¢ 28] ( F =116.809, P <0.01) ; AF T Wik & =

o8 55 1 FE BE R ADM | L J5 L 7E Asy O3 T HlJ5 B

Bl B0 AL 415 Bl 41 A2 415 B2 41 A3 415 B3

H A4 45 BAHZHERHAEREME(P <

0.01) .

2.1.5 B4 %4 F IRt survivin B G R ik 0 H @
As, O3 5 ADM HE & T 1l J2 55 5 J 25 ) A [) v JiE

W77 7622 3 ( F =1388.242, P <0.01); T i
ARG T B2 Rk EZ M AFfE L BEAEM(F =
14.836, P <0.01) (#£3), B4 THIE,
EHFRBILF oW (B S5,6), kP& XA
8 AES T AR (F =3.766, P >0.05)
(%4),

survivin

K3 As,0, 5 ADM Bt F X} HepG2 41 g survivin 25 H 2 35 B 52 W ( 1 )
TR Sk - survivin 25 R AFUF (x £ 5

4151 - EN & ? )

As, O3 (pg /mL)  ADM( wg /mL) 12h 24h 48h 72h
Cl 0.5 0.25 5 68.0+9.7 64.0+6.8 61.0+12.4 52.8+5.7
2 1.0 0.5 5 31.4 +4.4 29.4+£6.7 16.6 £4.8 13.2 5.1
A2 0.5 - 5 378.6 £17.3 330.6 £33.6 309.6 £20.3 290.4 £19.3
A3 1.0 - 5 337.6 £19.0 230.6 £12.1 248.4 +£18.9 246.0 £20.4
B1 - 0.25 5 302.4 £5.9 285.0+£10.3 262.0 £15.1 215.8 £24.0
B2 - 0.5 5 237.4 £10.1 221.4 £12.2 193.6 +8.6 150.6 +19.4
FAH5CL.C2HK C2 5 Cl HILER N P <0.01

F4  As,0, 5 ADM Bt X HepG2 4Ry survivin 45 [ F 35 HIFEM (2)

. T2 Bk r— survivin 2B (IR AR (x £ 5)
- As, 05 (pg /mL) ADM( pg /mL) 12h 24h 48h 72h
Cl 0.5 0.25 5 68.0+9.7 64.0+£6.8 61.0+12.4 52.8 +5.7
A5 4.0 - 5 89.4 +11.1 79.2 +6.8 65.8 +7.7 57.0+8.6
B4 - 2.05 82.4+£7.0 73.8+7.7 62.4+6.2 48.8 +6.5

2.2 Y F X HepG2 40 fd survivin mRNA X iA
B % M
2.2.1 As, Oy F A &4f survivin mRNA & & 85 %

] — e & Asy O3 B9 AN [ T 1 i A X HepG2 41 ffd sur-
vivin mRNA £ 3K W 22 R B B FE M (F =
107.230, P <0.01) , i & 1E FiI i /6] B9 %E K , HepG2

BN (F =270.430, P <0.01) ; THiHE A5
LYk Z A AE S HAERI(F =4.650, P <0.01)
(FS). MMHLE, FATMH b, 4% As, O ¥4
T )5 , HepG2 4 Jfl survivin mRNA % 35 /K 3 4K T
SHHRAL (P <0.01); Ffi As, Oy ¥ JiF 33 4% , survivin
mRNA KR K AR R ( P <0.01) (B 7). Kl

A0 B survivin mRNA 33k 7K P32 0 T B A TRk B 80 A AT AH ZE K, survivin mRNA - 3R 35 7K S 4 Ui 08 ( P
As, O3 X survivin mRNA FIE KPR ZHEREEH R <0.01),
RS AW As, Oy 1E A A 0 [8] X HepG2 4fl i survivin mRNA 3 35 i 5 i
survivin mRNA/GAPDH mRNA J& FF FtAH ( X £ )
25 Asy O3 ¥ (pg/mlL) AR
12h 24h 48h 72h
D 0 4 0.80 +0.02 0.78 £0.06 0.78 £0.06 0.76 £0.07
Al 0.25 4 0.76 £0.02 0.70 £0.02 0.64 +£0.02 0.60 +0.02
A2 0.5 4 0.68 £0.02 0.60 £0.01 0.56 £0.03 0.50 £0.01
A3 1.0 4 0.59 £0.01 0.51 £0.02 0.47 £0.02 0.42 £0.03
A4 2.0 4 0.52 +£0.01 0.48 £0.01 0.36 £0.02 0.32 £0.01

T AR EEAL A LU P <0.01
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2.2.2 ADM F Ff 2F survivin mRNA & i & % & [ AEEALETEEH(F =3.790, P <0.01) (% 6).

[l — ¥k £ ADM {9 /K [F] T 10 B A X HepG2 4ff Jif sur-
vivin mRNA KK 1 22 5 B B F R ( F =47.998,
P <0.01) k% 1F F A A9 & K, HepG2 4 ffl sur-
vivin mRNA 3¢ 35 /K - 3% i T B 5 K [6] Wk B 19 ADM X
survivin mRNA E K KSR m 2= F WA G il 8 X
(F =108.625,P <0.01); T Wiml A5 254 ¥

SR
n

P EE B, CF AT B R b, 45 ADM IR I 41T i
HepG2 4fl fd survivin mRNA 3¢ 35 7K - 3 % T Xt A 41
(P <0.01);hfi ADM ¥ Ji i 3% , survivin mRNA 3 ik
IR (P < 0.01) o Bl AR A B AR K, sur-
vivin mRNA 2 3% /K F R g s ( P <0.01)

R 6 Ak B2 ADM AE A [ i 8] %F HepG2 4 i survivin mRNA & 35 f 52 1
N o w survivinmRNA/GAPDH mRNA JKJ&F WWEH( x + s
AUB ADMYRIE(pe/ml)  REAH o o R 2s)
D 0 4 0.80 £0.02 0.78 £0.06 0.78 £0.06 0.76 £0.07
Bl 0.25 4 0.70 £0.02 0.62 +0.01 0.58 +0.01 0.52 £0.03
B2 0.5 4 0.63 +£0.07 0.58 £0.03 0.52 +0.06 0.49 +£0.03
B3 1.0 4 0.53 £0.05 0.50 £0.01 0.39 +£0.02 0.32 £0.01

T AR LA LA P <0.01

2.2.3 A% F AL survivin mRNA & ik 69 % oh

As, 05 5 ADM Bt & T #i J5 , survivin mRNA [ fI§ %5
BAHZEE L, B/~ survivin mRNA 3 38 #F — & 5% 3|
M o AR T B A Z ] survivin mRNA 3% 3K 77 75 22

Sl F =116.328, P <0.01) (& 8) ;A [A T HiKk
JEZ MM AEE LM ( F =207.209, P <0.01); T
WEAHS THH RREZHAFAELEER(F =
1.917, P <0.05) (% 7).

&5

As; 03 (0. Spg /mL) 5
ADM (0. 25ug /mL) B
AT 48h JF 4Ny
(x400) (4t Ha G 58

B 6 As,05(1.0pg /mL) 5
ADM (0. Spg /mL) Bk &
T 48h J5 4H Ml G (4

(1% 400) (#H g 3 & 3t

B 7 KWE A0, T E 8 As,0;0.5ug /mL +0.25
HepG2 40 4 24h J5 wg /mL TR [E] B A0 J5
survivinmRNA/GAPDH survivin - mRNA/GAPDH
mRNA H, Jk [&] mRNA i 7k ]

YT W AR, —HBE, -~ +)
+ NFE)
FT As,0, 5 ADM B X HepG2 4l survivinmRNA 3k 105211
g1 T2 Mo i BEAR survivinmRNA/GAPDH mRNA Jx & H{E ; +5)
As, 03 (ng /mL)  ADM( pg /mL) 12h 24h 48h 72h

Cl 0.5 0.25 4 0.45 +0.04 0.40 £0.02 0.37 +£0.03 0.29 +£0.01
Cc2 1.0 0.5 4 0.36 £0.05 0.31 +£0.02 0.26 £0.01 0.21 £0.01
A2 0.5 - 4 0.68 £0.02 0.60 +0.01 0.56 £0.03 0.50 £0.01
A3 1.0 - 4 0.59 £0.01 0.51 £0.02 0.47 £0.02 0.42 +£0.03
Bl - 0.25 4 0.70 £0.02 0.62 +£0.01 0.58 £0.01 0.52+0.03
B2 - 0.5 4 0.63 £0.07 0.58 £0.03 0.52 +£0.06 0.49 +0.03

TE: 44145 C1,C2 41 % C2 5 C1 4L LEH58 P <0.01
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IR T RS B O iR AR O R 0 A B

TR RIS, 5O R A kR IR TR R
W Re Hw UIM ¢ o A T30l B (AP ) Kk /9 B

BB survivin 75 40 i 54 5H 5 0 TR B R B E G B
fe RN L HC g 4 B 7 KX caspases . i
jﬁ?ﬂ]ﬁﬂﬂffﬁffﬁﬁﬂﬁrﬁﬂTéﬂiﬂ@dﬁt,%ﬁﬁ?ﬂ%?ﬁﬂ%ﬁ?
HE TR AR —— BT IR RN B AR . survivin 3
i 2 3k ?)\*j(jﬁﬁ\ﬁ’]ﬂ? i OO (S i A
(9 20 R 2 kP o AR BE g 45 £ W, HepG2 41 i
A FE survivin 58 38 3K, A FF mRNA FI & H K F .
1M H , survivin 25 1 7€ HepG2 #% P 3£ 35 [k f 3¢ h o
5 . X 5 Fortugno'*! f¢ 3 7£ 40 Ml 43 4 survivin &
PRI HL R 10 6 4522 5l 4% B8 Grabowskil® ﬂf’( A
B survivin 2 ] 3R 3K L 3K b 3R Gk 0 HL i R 2

X HAE B W B b R, RN R sur-
vivin (1) S8 35 S 39 A4 A7 S BT TR Al ML A% TG sur-
vivin K E .

H A, Ak 22360 97 A5 02 B g 1y — A B A i 8 2
BT B TR 2 KAk 97 25 W) AR 2 i g E S R A
O g Lo 7 (22 R I A 3 (1K (9 S I
KU TS0 R survivin 1Y 2635 T fE AR dE AL )T 2
Py o8 i 96 200 0 T A S T G ol TR AR .

LA R R As, O3 R T APL MG RAFROCR , K
PEI B0 BE S 5 5 B 4h kL 40 M W o AR g
0TS SR M G As, O3 % JIF R I 38 97 1R T
Z o a7 IO I R 0 = e o (A s e OB A
B G2/ M ], A B9 45 R W7, Asy O3 W] LA R AR 46 Jfd
o osurvivin (1 K35, JF R I A A S E KRB E . R
survivin J& /E Fil 58 K 19 TAP | survivin A8 K K b % 4fl i
XF AR ST R BORE R IR A B 5 S R A
FM s ok R R R WS A OC . AR R,
As, 05 A] T ] survivin 3 3k , [ i 0] B8 2 34 0 I 9% 41
JiLXF Al 97 25 W /Y fEORR E, HE TG R R A0 Ry 04
T

ADM 2 — Ff 5 I 00 40 I e 25 9 ’@%H?ﬁ?ﬁr
1 HETE AL ST 25 90, (H 3 im R 7 RO0F A S Nl

MMﬁIMﬁ%M%ﬁ%%$aﬁlwﬁmomﬁ

FEH], ADM 7R 0] 4 # HepG2 41 L 98 7=, 3 % 40 i &
BB T Go/ Gy WH10-180 A 5% 45 5 7%, ADM
IR R U survivin 35 . [REE OB U 55 0 40 i T 8

146 17 42 2 HepG2 2 M 94 7=
AWEFE 45 R WoR, Asy Oy X HepG2 4 fits v sur-
vivin 3k 9 T P AE B B ADM 25, 5% H R [H, ADM

o — 20 R 0 A R S TR 25 W, TR A A

HE R B T G/ Gy W1, DT 2F & 2 G, /M M i 2 i
BOHW DM As, O EEAEH T4 Me iy G,/ M
B MR S FEKF Gy /M # Y survivin 7E ADM T i

JG8E As, O3 THfG TR %, 534, ADM H #iix
A DNA 1% §if %} 2 8], + 40 %% 5% o #2 , BH 1k mRNA )
TE i 2 2 e iR A T, [E) 0l DNA R RNA
B, BT A survivin mRNA 5

WG K B, As, O3 FI ADM B H J5 , W] L5 fk
% B X HepG2 4l gt survivin 23K (1% K 98 4 I , n] ik
F BRI b —Fh 25y 8 %R i R AR o A
SE IR R i survivin 1 35 3G 0T HepG2 41 fg X 4k J7
25 W) B NE R JE XS HepG2 41 1 I - 5 5 A
F s W IR b, P9 % 3 H AT g 2 KR BE AR 25 B 5 2l £
FH A 350 5t T AS B A I DR o7 AL, [ B T ORI R A B
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