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Preliminary study of apoptosis in human ovarian cell line COCI1

induced by ultrasound and its mechanism
YANG Zhihong , et al
( Institute of Ultrasound Engineering in Medicine , Chongqing Medical Universitv)
[ Abstract] Objective : To investigate the antitumor effect of Low — Frequency Pulse Forcusd Ultrasound( LFPFU) expasure in human
cell line COC1,and to clarify its probable mechanism. Merhods : The growth inhibitory effect of ultrasound exposure[ 0. SMHz, 83.
6W /cny’ , pulse duration( PID)) 50us; sonication time of 10s] on COC1 cell was observed by MTT colormetric assay. Apoptosis was ana-
lyzed using flow cytometry( FCM) and terminal deoxvnucleotidyl transferase ~ mediated dUTP ~ digoxin nick end labeling( TUNEL) .
and fluorescent micrascope and electron microscope were applied to detect the morphological changes of COC1 cell. The protein expres-
sion of bel — 2 and bax affected by LEPFU were determined by FCM and immunofluorescent techniques. Resu/ts : Sonication could ob-
viously suppress proliferation of COC1 cells surviving ultrasound exposure. The absorbance value( Asz )of MTT decreased significantly
at 12h,24h,36h and 48h after sonication as compared with control group. The hightest apoptosis rate was found to reach 23.57 £ 4.
62% by FCM, and brown — colored positive apoptotic cells were observed with TUNEL method at 6h after sonication. Typical mor-
phological changes of apoptosis such as apoptotic body was found under fluorescent microscope and transmission electron microscope.
Fluorescence index(FI) of bel — 2 decreased, and Fl of bax increased after LFPFU exposure. Concfusion : LFPFU can induce apoptosis

in vitro in human ovarian cell line COC1 surviving ultrasound exposure. The bel — 2 and bax protein may be involved in the apoptotic

process.

[Key words) Forcusd ultrasound ; Apoptosis; COC1 Cell

R LR ERMNEMIERAEME T SRR P E BRI, G EREE
FIAIT SRR E AR B A B R YT

YEBME M EE1965- ), 5,8 24 E, 14, L BN BRETRR ST 35 R L A FF AL hest s
EBHRFE BB E LT L= Ao 2] — VRS 23
RITEER BESHEMRANEY RN S 5T RE

BEEWA:HE g ARMAFELF 37 B (30200060).

XK OEARAANETATRE, A D, 3k, B 2 UL RS B I i A


http://www.cqvip.com

— 262 —

D000 http://iwww.cqvip.com|

BERERKFEFH 2004 5£58 29 %5 38 (Jounal of Chongging Medical University 2004. Vol. 29 No. 3}

E RGN R A PR E A RE

B T R 1 Tk 5 S A e 9 4 R U T P
BrociioE . A5 B ERITRSRRk R A AR
FRXTOR BB COC1 AR MR 0, B & B A 15
S COC1 Maer AT A9 VE F, D SRk o 38 Al A
L7 e e RV 7 R AR BRI

1 #RInAx

1.1 ##

SRELE COCL ARtk H B AM IR F b £ p i i
B E UK, oh E R b b A bk, R E R R
LR, MTT BUEFRE (PI) 1 RNA B84 sigma 24
A7 RITA bl — 2. bax ZRBEFUER, 2EH % FITC - IgG
ZHIBW A Santa Cruz 23 8] 5 I 00 8 R R o 5 7% B DR B
JE(TUNEL) & i i 7| & & Introgen( ApopTag Kit. Intergen
Company) =i : Bio— Rad Model 550 Bi§H¢ S Bk {3 = EH
Bio~ Rad 7= & ; FACSCalibur A HARAR R EEH B-D A #]
BIF=fh. BB H-600 HEA BT =M BFEEE
3 E i KRR K2 B 2 A TR YT IR . SRR
HHR G Ashush H 38 3k EH 1% Sem, UBHE R &, B
50~80mm , 75 3% [F £ 0 83. 6W/em’; M A S H 0. 8MHz,
Bk w3 8EET 8] ( Pulse duration, PD)20us — 100us B ## , 8 3k {31
FRI S A KRR, Fikh T E& W,

1.2 F
1.2.1 ZAfR#EsE  OREUE COCL 4B & 10% Ki% /41
TR PRMI — 1640 3R, £ 8 5% CO, 37C K 1F T HE 55
40 A 24h KR KRBT, T AR BT 5 < 108 ~
1X107/ml, B Iml ZAB 2 BMA R ZHBREEE FEHA,
KE AR L 50mm #HAT4E IR AR IBRT Y BI T A 2, 752
7 83. 6W /cm?® B, 475 48 R B 21 40 i 2% 4 2 5 48 BB 1) B
PD BIELL(FF & ), 2% BEBTE] 10s, PD 50us B, &8 7 40 A
BPZIFET=,0.4% MG B 5 Y 66 B A T AT IC 8L, 4
MFETG R HR(37.33 £ 8.41) % , LU FHF5T_Lak | B #8775 (83. 6W/
em? X 10s, PD50us) %3 7715 40 M 9 4 102 800
1.2.2 QOCl #fuisth MTIT Kl VA% 88 7 58 RS (83.6W/
em? X 10s, PD 50us) £F7H) COC1 4 HEFEZE 5% 107/ml, 1§
L 100p 53 HI4EFT 4 B2 96 FLIR, 37T 5% CO, HEFRAMIEFE.
1-3FE R HE4, 4 ~6 5 hiE A, HBEE 12h.24h,
36h F1 48h, 5 HI| B — 42 96 FLARME MTT e 5, FBGRC R B2 K
MARTE 570nm BT HERCEE Asyo
1.2.3 WA4MAK TR DNA S8 X bel - 2. bax #EHFKIK
HAEEREH 00C1 M 4kEe s 5, 3F F 6h.12h F 24h,
B 10° 40 e85 .0 PBS ¥k, VL3, 4T 70 % K& [ F , RNA B
WE,PILY6, B EARBEAS A A FET R LIEF
COC1 1E M HB4 ., MM EI. /G 3h.6h COC1 #/,4%

ZRHEEFE,70% 8 H BZ 4C £/ 30min 5. IMARTIA
Z PR 4C &IF 1h, PBS WE%, BN E£H R FITC - IgG
Tl AL KV 30min, PBS Be# 2 IKIE FOM il 7 YL5m 15
B F 5% (Fluorescence Index, FI),Fl= (234 fd9F
g e B — BAME X BRGS0 0m B ) /(PR XS BB AR L 9
TR E - IR IR Y ). LU s HL
(FI)FER bel—2.bax BRI SE .
1.2.4 ZAMRIEEREWE
(DHeoehst 33258 & f& W28 40 M #2002 5 ok 28 . B 75 b 3
fEH COC1 4ife, B0 R LE EE R (FEE: 2/ =3:1)
100p1.4C [E € 10min, B} FH T 835 i b, Heochst 33258
Peta (Spg/ml) , EIN B A KB ME T MR BER.
QiEHRFEMERAMBIAGE Y . @5 LT oh, ILER
MRS 2.5% X —BEE E 2h, # &3 ST S iR A WE B s
.
1.2.5 TUNELZERTEATHE HBEHREEH COCL 4
MakE: 45 9% 6h, .03 A ) TUNEL i 75 &0 E 40,
EMEE T I,
1.2.6 Sit¥EaH: ALK EEH r s £, FAY
BIE AR ¢ K P<0.05 HHBEHESR,

2.1 AF3 COCl Wit ko %h

R RS AT B AR MR A S Ak AR,
I MTT &AM 88 7 E H G 12h.24h.36h #1 48h
COC1 28 H B R 6 BE{E (Aszo) B B B0 BE 41 1K (B
1), ERHEARBMEH COCl 4,

—— freatment
—&— control

03

optical density
ccoccCcoe
RN T N - -

e e
-
*»

{
|
i

24 36 V 18
t/h(culture time )

(3

H 1 BAEX COC! AW
2.2 FCM #@#8 & 5t COCl @ e A o9 % +4 A
AR E COC1 48M/5 6h.12h.24h J5 , ¥ B
W — A& (Hypodiploid peak, ¥ G1 ), # 1= %7
6h EFIFIE(23.57£4.62) %, BEEH T, o
FR(21.71+4.59) % F1(15.23+3.71)% . B2/~
FCM ¥l ¢y #8 75 1 F J5 AN R B[] COC1 4R iR T


http://www.cqvip.com

D000 http://iwww.cqvip.com|

FEER A 2004 £ 29 £5 3 3 (Joumnal of Chongging Medical University 2004. Vol. 29 No. 3) — 263 —

C errsd £ esl

[r Y L)

. A NE VL
C rramervrrer/ o

CThrarryvryvols

gt ¥ 7]

o X X
Crraarvrrienl o

- » . .
* +%e  ,e+ B. * . .® -
E-

M4 BERMOhBRXBHMEMNE COCI HMBEFE(>200)

il

5 MBEERoh S, BRBARTRE COCI fmBRESH


http://www.cqvip.com

— 264 —

D000 http://iwww.cqvip.com|

ERERXFEH 2004 S£55 29 £ 5 3 1 (Joumal of Chongqing Medical University 2004. Vol. 29 No. 3)

T E, L S RBREABEEESRS COCL 4
MR,
2.3 TUNEL #0018 = mie

AR IR COC1 HffLf5 oh, v WA T-41fIR% 2
IRESFEEE 6, FT 4l AR R, &R 48/ 3t
A E MR (E 3), RS EE KR
WYIES S COC1 HMMIE T,
2.4 AT FAFEMEK

#BFE 3R B 5 6h 9 COCI 4 ff, Heochst 33258
P TOEE M T WE &I, COC1 41 i #% 3k 4 5
5 B e g B SR 2 BUA S Sk, HE L A0 i e v T A
T/ME BB A G H W (B R B SE Jr S (B 4) , i
LA T/ ME(E 5), RHBEFESR COC1 41l
P31 2 B T 40 AR R — B R AR T O
2.5 MMEEHEB COCl @M bel—2 A bax G £k
# L

ABFEBIA S 3h 1 6h, COC1 40M bel - 2 ik
548 7 48 IR A L B B PR AR (P <0.05); M bax %
A EFARE(P<0.01), W3E 1. &7 bel — 2 1 bax
EA RS 5EBRHES COC1 MMET .

F1 BAEFERE COCI S bel—-2 F
bax EARKIZ(FI{E, 7 +5)

£ i bel-2 bax
78 7 R 1 1
AR SRR S 3h 0.94£0.06 1.38+0.16"
MG 6h 0.81+0.08" 1.5440.21" "

H.n=5BrERES5BSEBRMEL,  P<0.05," " P
<0.01

300

LM TR R R & R BT 0 % R
F R B 2B SRS RS AR, T A T AR
FEAF LA MO FE T S A0 M A T 9 A4S RERY B K BCKHL
s 0 R TR T A 2 e A B TR SR BT A K
Fy , R 40 R o T Ao B 33 2 B 55 5 1 B Y — T L B IR
R, 35 RS 515 RS, 40 MO8 FE R 72 Fi
ToHR R R & AR B ERIE P, R T IR 1 Ak
BB AIME 2. YRR T AR LR RE - 35
H DNA 45 89 40 i 8 = i, A B T e RO B,
P A B 8 T R R R T EER
A R 0 I A T DR e R 4 A Y
TR MR R E K.

AR YN G PR F1 s fL L] . A8 7S
S NRES RS sk, RS sShEE AP
IR sht A iR A R A S Mds e s e =i,
FEFS I 0P R BT P9 A T B Bk | B S R 48 &
ARG, TR BT IR N AR IR BEE T R T, R E ik L
BNKAE, SEENKESRE B AP HMOHH
HIEAR AR, B AR IR B (R AR
RN EE WA (1) 40 M7 FR R Ccell lysis ef-
fect) , BTG MORERERL , MM RLAF s X — F L R EHRE,
WFFE M ,0. 75MHz — 1. IMHz #)%E 2L i A B IR
AT 35S0 B 40 M, & A= 40 B 375 it 0 R (E 75 5
IW/em?; HEAE R FHRA RS ALY mkE
FEEERIE M S RIE AR ER, ek
MO HIFR AR, (2) XAB AR BE S 7R 1S 0B AR
ZERAONE 060 15 0 B 45 H R T B A L 40 40 R O
P KRR S R, AEER I ST A
ZOTE I U4 1 AR 4 G BT O AR 0 s 1R Bl e
DNA Wi 25| A 40 g A4 1 P i, DL A 20 A 4 o (K i
24 IR o i st AR 30

68 75 I 48 PR VR R A B R i e, BR {8 AR
() RB RS ST BB PR IR R BB, e A A 2 FIR
IR Tl Z W B, K= Ry £ 2 55
LA X0 43530 K (microstreaming ) S FAY
KSR I B RS S m Al 28, R
RN AR ST RT F SR 50 R E LAFEA E
ARAS L, HARST RS & . KPR E
PRGN Z MM AR A R N (37.348.4) % , IR H
PSRN W FEAE B aF MTT 8 A7 3% COCl
AR, A AR 75 ) HHE A FOM Rl DNA W 5K
I PR, AR 4B AR T oh A T3 A (23.57£4.62) %,
DLIG RS 381 TUNEL ¥ 5Ot Rt 5
AR WMEE RIMEAIER 6h f5 COC1 21 i 5 B 40 g
PT A BB TE 25 0y - T A & (bledding ) Lt
o R 48 I /MATE B, X5 Ashush H fil Honda
H R R —3S, RE T a8 BB A
MBEE AR, 12 A 925 240 B X 48 7 400 17 ) 38t
R ) —BME

il F ol Iy QA Re =i B % a0k GaaBlih cbi 9 IVA
J1, %R MRS A0 B AR A 15 R DNA SRR R
ARG S ES, SRR T, Khy &FE
BT HXEE S5, bel -2 FEEAZMAKRETH
FEREEEZ—,bel -2 BEVRAT-IIRE, HAE M
o Ffg 3 O Ak P B R A MR T, bax 5 bel - 2 fF


http://www.cqvip.com

BEXERKEFE 2004 F£58 29 % % 38 (Journal of Chongging Medical University 2004. Vol. 29 No. 3)

D000 http://iwww.cqvip.com|

— 265 —

MR, MR, ARG REY, BA
CHRER COCT AT |3 bax BEH EKik, FiF bel -2
BEREZRE, RRAEHN BT REERB S FF COoCl
MR TR REEEER B R EAE S
AR TR PLE A o — 2005, AR IS SR (F T
(o7 4 R XS DNA 18 &2 K 40 M & 28 6 S i, 3%
ST ARG S FEBE S
AL REN KTk REBSFHAEES
REBEAEEN AU EE B COCL HT-MTER,
HH T8 75 AR PR AT AR S TR I AL 2R BT S A
AR, AAMAR 2R SR N5 AT REFAE —E K
Z 5o ARWIFTA] R IR K v R AR R A T A A
HZEMR (In Vivo) LI IR MK, B A LG H
SHYIHER BB B 57 o — 2Bk S, R B A i 57 .48
A ARSTR 75 153 T 40 00 T AR 36 9T SEAAR ek 98 P g
B AT REHE

& £ X W

[1] ter Haar GR. High intensity focused ultrasound for the
treatment of turnors| J ]. Echocardiography, 2001;18(4):317 —
322.

[2] Rosenfeld E. Non — thermal non — cavitational effects of

R e N S R e N N a e a a a N Sar a

PR R T i RO BORE T 22 - B ERAE | BlHhiE

ultrasound[ ] ]. Ultraschall Med,2003;24(1) :40 — 44.
[3] Miller M W, Miller D L, Brayman A A. A review of in
vitro bioeffects of inertial ultrasonic cavitation from a mechanis-
tic perspective[ J }. Utrasound Med Bio, 1996;22(9): 1131 —
1154.

[4] Ashush H, Rozenszajn LA, Blass M, et al. Apoptosis in-
duction of human myeloid leukemic cells by ultrasound exposure
[J]. Cancer Res,2000;60(4):1014 — 1022,

[5] Honda H,Zhao Q L,Kondo T. Effect of dissolved gases
and an echo contrast agent on dpepiosis induced by ultrasound
and its mechanism via the mitochondria — caspase pathway[]].
Utrasound Med Bio,2002;28(5) :673 — 682.

[6] Hanahan D, Weinberg RA. The hallmarks of cancer[]].
Cell,2000;100(1) : 57— 70.

(7] Kaufmann SH, Eamshaw WC. Induction of apoptosis by
cancer chemotherapy[J]. Exp Cell Res, 2000,256(1):42 — 49,

[8] Riesz P,Kondo T. Free radical formation induced by ul-
trasound and its biological implications [ J ]. Free Radic Biol
Med, 1992;13(3):247 - 270.

[9] Alter A, Rozenszajn LA, Miller HI, et al. Ultrasound in-
hibits the adhesion and migration of smooth muscle cells in vitro
[J1. Ultrasound MedBiol, 1998;24(5) : 711 - 721.

[10] Clarke RL, ter Haar GR. Temperature rise recorded dur-
ing lesion formation by high — intensity focused ultrasound[J].
Ultrasound Med Biol, 1997;23(2):299 — 306.

Fhy , LA

(ERERRZ AR ENRL,EX  400016)

BB = - BEHESERN KRR 2R
FEOA BRSPS | {H 7 K24 10 % 48 & L s PR 2% B it
BARAERE, %= - BDERGAMEMZERET, L Fisher
GAMERH W, A R E 41 A A B R E , IF AR R
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KRBT RENZEHNE, RARBZERT, P HRITER
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