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Morphological changes of mitochondria in apoptosis of human ovarian cancer cells

induced by arsenic trioxide in vitro

NING Yan, MI Can ( Department of Pathology, Chongqing Medical University, Chongging 400016, China)

Abstract: Objective

2 in the apoptotic SKOV, and 3A0 cells induced by arsenic trioxide ( As,0,). Methods

To investigate the morphological changes of mitochondria and the expression of bel-

Light and electron

microscopy , flow cytometry analysis, immunofluorescence flow cytometry analysis were used to detect the apop-
totic cells, ultrastructural alteration of mitochondria, and the changes of mitochondrial transmembrane potentials
(Aym). Results As,O,induced apoptosis of ovarian cancer cell lines was in a dose dependent manner and
various in different cell lines. As,0O, also made a decrease of Aym in SKOV; and 3A0 cells in a dose independ-
ent fashion. Electron microscopy indicated that the mitochondria showed swollen, balloon-like appearance and
outer membrane disrupted 72 h after As, O, treatment. Expression of bel-2 was down-regulated in SKOV; and

3A0 cells after As,O,treatment. Conclusion The reduce of Apm and down-regulation of bel-2 may play the

key roles in the process of As,0,-induced apoptosis.

Key words: arsenic trioxide; human ovarian cancer cell line; apoptosis; mitochondria; bel-2

ANRUR T R A0 HUBE T ) R AR E X A4
FFEAEPIBLAR 40 Mo 184 58 15 98 0 10 1 iy of R o T AR
o SO S A A 20 ATP A=l £5 7
A B b A () S 20 Y PR A 7 AR o S A A
i—— 1% 1 S ( reactive oxygen species, ROS) , H.7F 41
LR T ok i A T DR I oR (A1 O U 0 S
PR AU 32 B A AR B R T B I bel -2 3RGK )
Fo R (LA B A s A M O b A 52
FURR ARG, I IE MR Y R AT FE IR 22— AL
B AEITTE =S 0 (As, O ) 75 5 A I -5E 7 210 0 1

TEEMAr T MO1972-) A, WA W, G B, B e

NSRS /s = WS N3 T B ek o 0 vy A g UL S EN
(021)63455050-227

WINER K 4 i (023) 68485789

B B - 2006-01-05 ; & 8 B # . 2006-11-07

HUR S R AESORR R GEA Bel-2 3] E R IR B9 MR, LA
FRF As, O35 08 1219 ] REFILH

1 #H57%

.1 3K

As, 0, ( Sigma 2y 7)) 10 mg 5 T Az FER K LA 1 mmol/L
B, —20 CAHAE I 1 9 4 55 9 Tl 1 0T i v JEE
1.2 fwposdfrd ka4l

NG L M L S R R SKOV, A1 51 35k 0 7 90
3A0 W [ P RHEE A A 9o AT, SKVO, 3A0 4
HLRE 3 46 & 10% B /DA (L ) RPMIL640 B ARk H,0. 1%
e i A A% A

S AR AL A4S - SKOV, A0 JHL A ARZH K As, O AR FEZL,3A0
11 ) R 2] R Ak S



426

N
-

(I

K% F H29 &

1.3 BremiotyfAFuE

L3.1 Jeiss BEREE RN 1 < 107/ ml A i, B 95 24 b
LA As, Oy 3, il SKVO, #2815 & 2 pmol/L, 340 10

pmnl/l JEVEN 8 Sl PR BT €10 58 As, O A PR Ak B 241 440 I 1Y)
B TR AR M T 35 8 b 20 g PG s ()5
1.3.2 i WOW B AT, LA T x 10 /ml 21 i 5L
AERN T 100 ml B5 3200 567 24 h 15, FER5 50, I As, 0,
M52 4 K F2 00, SKOV, 4 28 1 4 2 wmol/L, 3A0
10 wmol/ 1348 b 5 WS AN, e i B e B FE 00 i 8 P20 B0 1
7 O LR L
1.4 ZHEARARFARKR

I x 10" ml 40 MU 2% PBS 8 2 ¥, S0 5 A 1 ¢/L Rhoda-
mine 123 ( Rh123  Sigma 24405 % 10 mg/1.) 37 “C B YCH7 77 45
min, PBS {2 ¥, A PLOZSHERE 10 pg/ml) 37 CHEF 15 min
AL A 52 L St 1
1.5 ZaRAFEAEN B2 Féa kit

WA EmRL . 0. 3% 22 W EE = EL[E 0 15 ming PBS 3%, hn
AL ml 70% HEE 4 9C 1 by PBS 6%, ML A Bel2 4
(1 T0FEE20 wl, iR 1 hy PBS SRR 2 U, B0 A FITC brid
FALRL G = H0 20 plCRFE 1:20) , FlE A rkif 30 ming it 020
RASCRIN BE S S I BB A s BT M Bel-2 W 1 5 6 4
a JFITC kil FHi R LG i [ |t~mm'1 AT 1%
BHPEFIBHPE G 28 SR 55 2 L2 98 1 45 50 Nuorescence in-

FI) RO e iknymss A A0 R,
0 BE A B H R T — B R 0 00 5 st
I Ao B 0 By St 1

tensity index,

Fl =

1.6 %its 547
B x s ook, RINEE i

2 H#R

A BT AR E
As, O 4EFE SKOV, 3A0 21 72 h )5, 855 F L5245 (2
JE Eyal Wik oA 1B 1)

S SPSS 10,0 $E7 7 0 85 56

(B8]

BE1  As,O, 4B 72 h SKOV, AR AEME ()0 EE x400)

(R
~J

L2 g AB s MK

210 pmol/ L As, O 48 ST SKOV, 3A0 #ilifd 12 h, 355
ERLIAAN S U PR ] BRI L P2 Bl 2 | 4% T €6 IR i RE B
ST 72 b 2R A NI e AT I R LA TR R I i 1]

CUBRFRE R U (ORI i AN ([ 2 ~4)

B2 PB4 3AO MR
3 As,0,4M24H 12 h 3A0 L5 HI W22
B4 As, 0,44 72 h 3A0 AN

2.3 AR X A AR fn ALK AL RIS IR B AR
ZHMILL Rhol23 F1 PL AU SOL U (A L LA A8 i i
PE DNA S5 540k Rhol 23 JESEARPE RS Uk, 28 b Ak =
P, FERE I G b 28 0 R 5 1S el {7 ( mitochondrial transmem-
brance potential, Aym) 52 11 FH G, 280 AN AR Fr, o] W 3
24 G« B S A A R R4S A TS 2N PL RhI23 7 )
A OS5 R (R 2R IR A BRI AL PL RRI23 ) 4
WO 15 2% R (K Am 957 $5009 M6 9E 400 (PLY RhI23 ) 1.
2 pmol/L As, O fERTF SKOV, 4 72 h, 20l i S Adm FIF.

(TEM x 17 000)
( TEM x 20 000 )
(TEM x 15 000)

I P RBI23 A0 ] 398 I, 2000 oy 31, 09% 42, 15% |, fifiife 1
ThHEs . FERBWIR P 5) 0 5.10 pmol/L As, O, fEH] T 3A0 4y
72 b, Adm P4 FRE P RR123 *[II M43 4 14, 56% 20, 46%
2.4 Bel2 B AKX E

g 9 R ACKT I 25 HE 1 40,2 wmol/ L As, O 1 H] SKOV,
72 h, Bel-2 SR L il A IR (13,45 £ 0.67) [F 4(1.79 =
0.18) 310 wmol/ L As, O fE ] 3A0 A1 72 b Bel-2 #11 F1 iy i
A9(6.63 0.21) [543(3.75 £0.16) 4 HAT b FPE2E (P <0.05)



CURE T e, AR T A O L A A B ) R A B ) 427
1 A 1o B 107 o
IH] I(J‘i
,:-“" 2 - 4 Itk
E'j s 1 -ﬁf_ - o 1 %
l:n‘-i : '”'] LA
10" < ItJ“-: |
10 10 10° 10 104 108 104 10" 10! 10° 1 100
FL1-H FL1-H FL1-H
Ay sfiza; By | pmol/L As, 0285 € 2 pmol/L As, 0428
5 TEIRAE As,0,7EF SKOV, 401 72 h Agm FZE4L
s B, FRANE r’l el TS L NTTR G T RS
R

AR AR e R AN P Y o2 R R 11 A0
k11| VBT R L & R A R L O 7 1 (B N S A A
R Ak ) St , th 2 7 2 BB A B 0r , HC 4 B2 i 440 it
5 BT (0 PR O M A A A i gl L R N
GERLZEN], JCIE A T R A 2 A 2R (R Agm (1)
(A e O Rl e 0 R i NTE T4 A O A
FOOAK A (AR 20 08 T 4 Sk b

A1 D B TR 0 i e !

Shen % * KB As, O, 0] BLIEAE M T X459 A0 o £
B2 ~4 h AR RIS A RET S B B P )
S A 6 h AR b 12 h B AR RE AR, BE 5
SIMBERRE 3L, 10T As, Oy 15 T 045 90 A0 0 U 1 A i e
12 h 4R As, O i (0 B A A MU 0N 7, 2ok A
B M A A HIE S As, O, 1] B 4‘?‘&
Y JH T SR £ A5 i 2 R AA 2 (A Allrm TFE, i

JRTR A TG H K S R ARG DL R PR S T o, S 2Rk ’I&
}ﬂzﬂJé’mHﬂ!ﬂl Jkﬂ JHJ{IHJL.-%?IE»#([U].AM()} lrﬁ '?I"U“ﬁ\-
1 SKOV, 3AO i i 1 i M P2 A MO v AR FTT T2 b
10 055 3 v N e e N e e TR ’f/‘ , frf.
T2 b IR ARtk Fj R, PAORS 3 2 AT 1% 8 L
J a5 W S SCRRRE A | % Y £ I 4, S, th i)ufHT_—n
A | A 650048 75 AN [0 BE As, O 24 ] 5 5 ) 6L
AU Agm PG, FLBEME B THi, B i, $E 2k
FifR Agm B EEIE As, O35 T AN T fr) d s b iy

TEANMEL IR T i b, bel -2 FEME AT 2L A Py — Lt
SRR T PR R R S L AT a4 D RE , PR i 7 2k o AN

GEF LR A T AR ST o AR K S A T 4R
7 Bel-2 A0 PE U BRI TE ROS 375 % #9200 M 04 1

kA R AN P ROS 77 A i
EROL, T HL e As, Oy i1 35 B R 40 B 2 C . Wang
SR M T e R A A 2 b G LB B 40 CHO-KT
8 T () ML 15 S S A U0 A R A
B EE . 3 A ] 5 [ 7R 28 e H K ( GSH) 45 7, fif
Z AR R A R, MOTT R AR 1 AN A D i
51, FEAN M P A B e R, SR AR AR i g

A i As, O 5 SR R A I R T
2R 1A S - 30 It R 9 i A AT L % P AR B W
Tl AT 5256 0 Ak S0 i RS 0 34 4 W As, O, fiE
o g SKOV, 3A0 ALY Bel-2 8 [ /K- 415
g BRI S, HEM Bel2 HiGEE X R,
Bel-2 St 2411 o8 T i 40 ] nl il e el i B ROS ATl
IR A A BEAGINT 528004 5 7 As, O 75 S A0 Lk 1
aL R, 6F Bel-2 3 900 f# B T Bel-2 BT {EAE
J1 N ROS {57 4, P P 2R 1A Agim 224
LRI Y R M AT B T A

8% 3Lk :

1] Yang |, Lin X, Bhalla K, et al. Prevention of apoptosis by bel-2; re-
lease of cytochrome ¢ from mitochondria blocked J . Seience, 1997
275(5303); 1129 —-1132.

Marchetti P, Castedo M, Susin S A, et af. Mitochondrial permeability
' ]‘:\|| Ml'l|'

teansition is a central coordinating event of apoptosis| J .
1996, 184(3) . 1155 -1160.

3] Zamzami N, Marchetti P, Castedo M, et al. Reduction in mitochondri-

al potential constitutes an early irreversible step of programmed lympho-
eyte death in vivol ) 1.1 Exp Med, 1995, 181(5): 1661 - 1672.

4] Shen 2 Y, Shen J, Cai W, et al. The alteration of mitochondria is an

early event of arsenic trioxide induced apoptosis in esophageal carcino-
ma cells[ J . Int J Mol Med, 2000, 5(2) . 155 - 158.

5 Zhu X H, Shen Y L, Jing Y K, et al. Apoptosis and growth inhibition
in malignant lvmphoeytles alter treatment with arsenic trioxide at elini-

cally achievable concentrations| ] . ] Natl Cancer Inst, 1999, 91(9) ;

772 - 778.
6 WLUAT CORE R A S T sl A R A O
PLRIRTZEL) . RS BRI 4L, 2000,20(1): 12 - 17,

7 Tsujimoto Y, Shimizu S, Bel-2 family: Life-or-death switch[ J]. FEBS
Lett, 2000, 466(1) ; 6 - 10.

8] Pratesi (
tional modification in response to antitumor therapy ]
macol, 2001, 61(4) . 381 - 386.

(9 Hildeman D A, Mitchell T
sion by reactive oxygen species| |
100(25) ; 15035 - 15040.

[10] Wang TS, Kuo C F,

Chinese hamster ovary cells by generation ol reactive oxygen species

[J . 1 Cell Physiol, 1996, 169(2) . 256 —268.
(#3F E 4r)

v, Perego P, Zunino F. Role of Bel-2 and its post-transcrip-

. Biochem Phar-

", Aronow B, et al. Control of Bel-2 expres-
1. Proc Natl Acad Sei U S A 2003,

Jan K'Y, et al. Arsenite induces apoptosis in



