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FHE:. BRY AT 8- A G ERTAIN LR COCl MR BHBERMHh, FiE ZIAINELRE COCl @
JORR R TRAMHBRED, ML M A44E, 45 2. AR LKA, AWM EHE, W4eA. 8L G Erinsasm, N
REWBEABHBHR, EEERAARBG T, BRRAMFILRILAT . 5 RIELH . VEFLA I E g it 5069
T4 ; FCM M€ JE 2042 4 LB = % ; Western blot 5B 2R L2 B &) The T A F4) . R LHii4safe 8-44
A amEminr, MBS 8- A O EFAIER COCl bR ABALG G, BB QIR BHIE N 5 2B
(P<0.05); Lasasntark, NRsaBE 8-F K OB A BRSAR AR EALY B £ F(P>0.05), RALFILRBLAIN., 57
BB, WUEFALFe 91 B o & m LT KA B £ F(P>0.05); I4aAe 8-AE A G B A4EA COCl @ 16d /&, COCI fje
A AR, BB bel-2 &G REEAK, caspase-3 FARXI G, HFif IM4IKE 8- AR O F B 4K bel-2 & & &L,
E AL caspase-3 & G £ ik kI AIF L& COCl mfeit RS HB A K,
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Effect of 5,7-Dihydroxyl-8-nitrio Chrysin Combination with Cisplatin on the Growth of Human Ovarian
Carcinoma COC1 Cells Xenografts in Nude Mice

CHEN Li, BAI Jun(Department of Obstetric and Gynecology of Hangzhou Red Cross Hospital, Hangzhou 310003, China)

ABSTRACT: OBJECTIVE To investigate the effect of 5,7-dihydroxyl-8-nitrio chrysin(8-NOChR) combination with
cisplatin(DDP) on the growth of human ovarian carcinoma COCI cells xenografts in nude mice. METHODS Models of human
ovarian cancer COC1 cells xenografts transplanted subcutaneously in nude mice were established, and randomly divided into
four groups: saline group, 8-NOChR group, DDP group, 8-NOChR combination with DDP group. Tumor volume, tumor weight
and the weight of nude mice were measured. The serum levels of LDH, ALT, Cr and WBC counts were determined. The rate of
apoptotic cells of human ovarian carcinoma COC1 cells xenografts was analyzed by PI stained FCM. The expressions of bcl-2
protein and caspase-3 protein of COC1 cells xenografts were determined by Western blot. RESULTS There were significant
difference in tumor volume and tumor weight between the nude mice treated with 8-NOChR combined with DDP and those
treated with 8-NOChR or DDP(P<0.05). There were no difference in the weight of nude mice and in the serum levels of LDH,
ALT, Cr and WBC number in the nude mice treated 8-NOChR combined with DDP comparing with those treated with
DDP(P>0.05). The xenografts cells treated with 8-NOChR combined with DDP showed apoptosis. Western blot showed that
expression of caspase-3 protein was upregulated and protein level of bcl-2 was depressed after treatment with 8-NOChR
combined with DDP. CONCLUSION §-NOChR and DDP have synergistic effects on the growth inhibition of human ovarian
carcinoma COC1 cells xenografts in nude mice. Mechanism may be downregulation of bcl-2 expression and activation of
caspase-3 expression.

KEY WORDS: ovarian cancer; 8-NOChR; cisplatin; xenografts; apoptosis
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fL5: 20110512); WAL AR EdlZy, 5.
WA2A1208052); %Pt caspase-3(Beyotime); FRPT
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H, 4~6 . * . KR 14~18 g,  Midbni4i
FIAESEI Z W HR 2 vl S [SHEIE S 0093102;
VFA[IES . SCXK(5()2007-0001]; T 75 B it i 0
BE(H 0w =) h i 7%
1.2 a5

Epics-XL B3 40 i A% (3 [E Coulter 2 ),
45 3L Multicycle B A7 4T o T LUK AR L VK R
9 H BIO-RAD A )™ i, 4551 Alpha Imager
2200 FAF 3BT
1.3 SERJ5iE
131 AifesER S 10%/h - Mg 1) RPMI-
1640 15 J7 5T 37 'Cv 5% CO, WA T 1597
0 o B A AT R R B T, IO B K ST 40 i
TS .
1.3.2 AR COCIl 4B Bl N R R i
AIT NG A PR SIGH B RS COCL 4 2
X10° Ao FERSHIFARANZ H 90 mm® I (3EFl G 30
d), IR AR far 78 B AR o 2 4 SR ALK 20
PUBRRIAR LA L 4 41 AR ELERKAL(NS 41).
8-NOChR #1(10 mg'kg™). DDP #1(1 mgkg™).
8-NOChR(10 mg'kg™") +DDP(1 mg-kg )4 . %415
HE a2 1k, 3L 16 k. 2R &E 4 d
FH U b RO B B AR e K AR R e A, T
TRMEBAI (V=L X W*X0.52), 2R EK
ek, & 4 d FRICBR RUAIR 1 Ik, 2ol # U i
FAKMED ., Rk 2h 48 h 5, ERIREREUN,
A0 i 3 40 250 A 00 3 L PR I S (LDH)
B R B ALT)RULEF(CryftL. YIBUY R RS At
FRERE T, 988 T A R/ Yo=(1—SI2 56 4197 T 34 4/ %
HRALIR M) X 100%. UG S5 R GETH B, &
AN B O B R AT N M, SERRFEAREL
R SR 255 2013 4F 3 H R 30 455 3 1

HE3 H.

1.3.3  PIY(0 FCM 2047 BURALIZLZ) 10 mm’,
F 4 “CH PBS vk 2 k. HIRFIBY &2 BY R4l 27
BefE, 200 HJE Mt g 2 7, i o 4 B
H 1 10° 408, PBS 5 U% 2 35, T 4 ‘CIH 75%
CWERAIE E, 4 CiIEA G PLEGE 30 min,
A AR I, Ll RSz A 3 K.

1.3.4 Western blot EIZERGI  HUR L2400, N
N AR K T AR PR U 1, L 30 pg S
il SDS-PAGE HLk ) & J5 ¥4 85 1 4% %% %2 PVDF
8L, 5% AR 4R W5-TBST il # AR E 4] 2 h,
—Hi T 37°CWH 3h, P T 37 CHEF 1 h, ECL
RACTIB R 96, T B, 4 RHKEH
HA AL B4 H o

| O g

LI HAR L X £5 £k, H SPSS 13.0 Ak
T80 #r, A E LA One-Way ANOVA
8T, LA P<0.05 B ZERA G ER L.

2 %R
2.1 8-NOChR Ht4 DDP % A BF &L COC1 41l
PR RS AR 2 K 1 s )

HSLE A A FIRS MR 16d 5, DDP 41f1
8-NOChR 41X} COC1 4t &% A 98 A= KA1l 2 3l
H19.15%F1 23.10%, 5 NS XfHAMLtL, =5H
i vk 2 B X (P<0.05); 1fi DDP+8-NOChR #H X}
COC1 40 Ju A% A8 A= KA B 2 3 5, k=
89.37%, KT DDP 411 8-NOChR 4 #. 1 H] 1
FEAEIRE AN 2 2 FN 42.25%, FIHPrRIVER,
5 NS XM RAAHLL, = RA G0 E X (P<0.01);
DDP + 8-NOChR 41 5 DDP 41 5 8-NOChR 41 L%,
ZRHGA R X (P<0.05). 2R WA 1.

2.2 8-NOChR Ht& DDP X A Bl £ COC1 4l
MR R R AR Y R

B)E 16 d ARBERR R, DI T RS RE R IR
I F A, 8-NOCHR 211 DDP 41 Fz % s i
k¥ NS 41, Z7f 4% & XL (P<0.05);
8-NOChR+DDP 4 ¢ T # At B B &K T NS
H, ZErAEFELREENL(P<0.01); 8-NOChR+
DDP 4 & N A% #E Ik T 8-NOChR 411 DDP
M, 22546 ik % X (P<0.05), H. 8-NOChR+DDP
20N T 8-NOChR 41 F1 DDP 4k 2 A,
$£7” 8-NOChR % DDP HififR A bR/ . 45
R 1.
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—e— NS4

—o— 8-NOChRA1(10 mg'kg™)
1000 I —»— DDPZI(1 mgkg™)
—a— 8-NOChR(10 mg-kg™")+DDP(1 mg-kg™")4H

800

600

400

FEAEE AR/ mm?

200

B 1 8-NOCHR Ht4 DDP xt A7 #JE COCI 4 4R BL#
MEAKHEH(Xts, n=3)

15 NS 4, "P<0.05: 5 8-NOChR +DDP #4i L4, P<0.05

Fig 1 Effect of 8-NO-ChR combination with DDP on the
growth of human ovaran cancer COC1 cell xenografts in
nude mice(x 5, n=3)

Compared with NS group, "P<0.05; compared with 8-NOChR +DDP
group, 2P<0.05

# 1 8-NOChR Hk& DDP xf A 4% COC1 4 g iR Bl %
HBEBHPM(XLs, n=3).

Tab 1 Effect of 8-NO-ChR combination with DDP on the
weight of human ovaran cancer COC1 cell xenografts in nude
mice(Xx+s, n=3)

iRl I /mg 2 /%
NS 41 391+1.19 -
8-NOChR 41 315+1.46 19.4492
DDP 41 298+1.52 23.78"2
8-NOChR +DDP 41 89+1.90 77.24Y

FE: 5 NS4Ik4, "P<0.05; 45 8-NOChR +DDP 414, *P<0.05
Note: Compared with NS group, "P<0.05; compared with 8-NOChR
+DDP group, 2p<0.01

2.3 8-NOChR It4 DDP % A Bl 95 COC1 41
AR B AR O S P 5 )

8-NOChR 077 Ja #h AR i 55 NS ZHAHLEE,
EZRTLE I X (P>0.05), DDP 415 8-NOChR+
DDP if97 G R AR I SRR, 5 NS 4kt
25 g F = X (P<0.05), DDP 41 5 8-NOChR
B4 DDP AR, 2 Lt %5 X (P>0.05).
SR WK 2.

%2 8-NOCHR &£ DDP A7 £ COC1 AR RAEHN P (X +s, n=3)
Tab 2 Effect of 8-NO-ChR combination with DDP on the nude mice weight of human ovaran cancer COC1 cell xenografts in

nude mice(x s, n=3)

PR U4 T i /mg
2 9
FOR $ 4R & 8K 12K %16 K
NS 4 21.4+0.5 22.5+0.5 23.7+0.6 24.7+1.2 26.4+0.7
8-NOChR 41 20.1£0.7 21.4+0.4 22.4+0.7 23.240.6 24.1£0.7
DDP 41 19.7+0.6 21.4+0.4 18.5+1.27 18.8+1.5" 17.0+2.5Y
8-NOChR+DDP 41 19.9+0.8 20.7+0.6 16.8+0.8" 19.2+0.2" 16.0+0.3"

W 5 NS 4Lk, UP<0.05
Note: Compared with NS group, "P<0.05
2.4 8-NOChR It DDP X A BF i COC1 41
R M WBC & ALT. LDH. Cr {540
8-NOChR 4197 Ja# il WBC J¢ ALT. LDH.
Cr {5 NS A bir, 2R kgih 2 E L (P>0.05).
5 NS 41 tb#:, DDP 4|5 8-NOChR+DDP 41447
JE#R . LDH HE T &, ZRA g5 E X (P<0.
05); ALT {34 T i, AH 22 S o ge i 2% B X (P>0.05);
Cr ¥+, DDP 415 NS 4ltbE:, ZRELL4il
5 X (P>0.05), 8-NOChR+DDP 4 5 NS 4 Lb %,
7= 5 G L (P<0.05); WBC {HI ML, #
FH Y E L (P<0.05). DDP 415 8-NOChR+
DDP 4 [f] L 22 38 e e v 1 L (P>0.05) . 4
R 3,
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% 3 8-NOCHR k& DDP xt AJF &% COC1 41 i #f Bt
A8 WBC X% ALT. LDH. Cr ¥ ¥ (x+s, n=3)

Tab 3 Effect of 8-NO-ChR combination with DDP on the
number of WBC,ALT,LDH and Cr of human ovaran cancer
COCl cell xenografts in nude mice(x s, n=3)

N LDH/ ALT/ Cr/ WBC/
AT -1 -1 Sl -l 9.1 -1
U-L U-L™ Umol L 1X10°-L
NS 4 945+313  68+12 64+6 7.96£1.62
8-NOChR 41 10054256 72+19 5845 7.31£1.58
DDP 41 24114435 8115 80+12  4.67+1.15"
8-NOChR+DDP 4 2 578+238"  84+26 86+7"  4.07+1.26"

FE: 5 NS4l "P<0.05
Note: Compared with NS group, "P<0.05
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2.5 8-NOChR Ht& DDP X A B EL5 COC1 41 il
R SRS AR R T 1) R

Hs i A NN COCT 4N i 4 B AL AT R
WHGESROER, MRS58 16.6%,
27.3%- 48%, 5 NS HWT-% 1.64%)H LL¥H 5
T X (P<0.01). 4375 8-NOChR 4141 DDP 41
4%, 8-NOChR+DDP 41T % &, ZRA4ir
i X (P<0.01). 453 WK 2.

100
== COCl

12)3)

80

60

THTE%

40t

20

0

NS 8-NOChR DDP  8-NOChR+DDP

Bl 2 8-NOChR Ft& DDP xt A f €% COC1 48 i 4R B %
HMERBATHEE(xts, n=3)

5 NS 4Lz, VP<0.05; 5 8-NOChR #41Lh#, *P<0.05; 55 DDP 41
bt PP<0.05

Fig 2 Effect of 8-NOChR combination with DDP on
apoptosis rate of human ovaran cancer COC1 cell xenografts
in nude mice( x £, n=3)

Compared with NS group, "P<0.05; compared with 8-NOChR group,
2p<0.05; compared with DDP group, 9p<0.05

2.6 Western blot E[1iZR46 I 45 H

£5 NS #1.8-NOChR 4. DDP #1 il 8-NOChR+
DDP ZHAbFE A BF L35 COCT 41 MR SRS AEJW 16 d
J5i, Western blot frill 45 ) 2ox, 5 NS 41,
2% 8-NOChR+DDP 4bHE COC1 #f i B Hi 5 41 L.,
bel-2 £ R IA (K, caspase-3 KA, %=
S G E (P<0.01). 1fif DDP #4111 8-NOChR
YR A RIBTLWBAR, WA 2E R Lg%
B X(P>0.05), 45K 3,
3 it

ASEHG 2y BRI T DDP. 8-NOChR . 8-NOChR+
DDP X A B[ §95 COC1 41 i il N R hiosg A=
0, KILY DDP A1 8-NOChR S i A\ P &
i COC1 4 Mo i TR ha i AH b 5%, DDP+8-
NOChR X128 R 8 4 B 2B K A7 B F e A, 38
i DDP A1 8-NOChR H A FH i kil % 2 A,
#2715 DDP Al 8-NOChR BtA A W RMEM;
DDP 41 Lt#:, DDP+8-NOChR 41 #f il 44 5t & If
A2 50, Ifiith WBC. LDH. ALT Al Cr %4 W]
B HUR 240 il FCM Kl & B, DDP+8-

ob [E AR 2455 2013 4F 3 55 30 5565 3

A B C D

capres | R ————
Bl ———

roctin S ———
2.5 ¢
mm NSH
== 8-NOChR4{(10 mg-kg™")
20 | === DDP#(I mgkg™) D)
== 8-NOChR(10 mg-kg)+DDP(I mgkg )4 |
o )
1.5 1
X
=
E 10t
-\{3 DY)
H_ 05k ﬂ I 12)3)
0 ﬁ

bel-2 caspase-3
3 8-NOChHR Ht& DDP it AP S5 COC1 48 4R BL#%
B EERLN (XL, n=3)
5 NS 4%, YP<0.05; 15 8-NOChR 4LtL4:, PP<0.05; 45 DDP 41
L, PP<0.05
Fig 3 Effect of 8-NO-ChR combination with DDP on
expreesions of protein of human ovaran cancer COCI1 cell
xenografts in nude mice( x x5, #=3)

Compared with NS group, "P<0.05; compared with 8-NOChR group,
?P<0.05; compared with DDP group, ¥P<0.05

NOChR 7EARANAT IS COCT 41 a8 10N, it
W% P T AESE DDP+8-NOChR 14 A Bl 55
COC1 40 A K LT 2 —, a1y FH 2 1 5 e 1)
TR T DDP B 8-NOChR i £ A 2R IK 1 520
caspase-3 & Wi 7L 3 ¥ Bt K & 1 (cysteinyl
aspartate-specific protease,caspase) ik H il H HHE
) — 01, MM T RHATE, ©n] DL R R
MMEA g E A M Re R A RA R T, 78
IEWEOUT, caspase-3 A& LIS P I IR B =047
fEo AEASMHHEMERT, MR D% mEes,
WAL G H) caspase-3 EATE R A2 IR EE 5 VI KT Tk
HEWIRE ), nTCAAAN M. A0 BAZ . AR AR
L PR RS, ST 40 R T ) B GBI
Mg, ARt | R TR R SN R R 0 R
. 25981 caspase-3 I&42155 5 IR 40 i 1
B, — 7223 caspase-3 SHRIRIE, J—JF
Ml & ¥ caspase-3 [ITE AL, A szib W,
8-NOChR 41. DDP 14l DDP+8-NOChR 4174} 5|1
HT COC1 gufusR MR e, BAaie A K2
PIFNHL, MBI IR TS, caspase-3 TR HKIAYY
17, {2 DDP+8-NOChR 4] caspase-3 £ [ = 11
@5 KT 8-NOChR 4151 DDP 4, #275 DDP J fig
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T B AR AR L 8-NOChR 5 S T IE ] - iX
5 Ai 2BHRGE K 8-NOChR 4k 4815 HI A 5 9
SGC-7901 4 A iy 45 AR

bel-2 J B RS — Pl AL T ERRAR . T
JIE DL Je AP A TS b () — i SR D, e o P o
JRLR T 1 R Y A FEAE F IR, AT BH L B BRI
AL . Y R I DNA 241 e AU, &
SZIG W] 8-NOChR 4141 DDP+8-NOChR ZH.1F i
T COC1 AR RS AER 5, B hE R AR K352 3]
), A0 BT, bel-2 & R IE BB,
{H DDP+8-NOChR #1 bel-2 & [ BAAK M B2 KT
8-NOChR 41, #&/~x DDP #] figifiid HFhigk 1281k
8-NOChR % SUT-HIMEM . X5 A &PHRIEK
8-NOChR A4MEH N H i SGC-7901 41 i &5
FHABL

AL, 8-NOChR £ i gg 4= K i) [7)
I, XA RSN I WBC KL% ALT. Cr #l
LDH 1B JCHH 2 520, A 520 /)y A 5T 5, 10 DDP
A BEA% WBC [ 1E AR 30, ()i A/ B o o
W 0% . DDP B4 8-NOChR 1 H e 41 i
Jeis BETEBCA G0, i e 4 A e A K 1
MW B3, $25 DDP B4 #iik 8-NOChR Fi
e A AE R, PR RN 2 AR B R 4 5 T
R U IRIAE RS, P 24 B 16k 5 Aol FH A0 e 88 11 IR
WIT A R N ARG 5. {22 DDP H A Bk
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[z A UPLC #ft R I fRIZ R £ K RIAR A ahE

FiE Y, AL R T oA RS S RIS, a LER b AR, L 200233)

WE: Br RIXBHRZRMEFIMNERR o R P REZHORE. BE LRXHFHRA THEARLET *,

@£ 4 Dikma Diamonsil Cig; Y2 0.1 mol'L™' &t &=

#(85%F R pH £ 7.0)-F EE(45  55)Ah A h40; RikA 1.0

mL-min™'; 2B A 35 C; Mk KA 295 nm, FR  EHEIZHRGREL 0.5~100 ugmL™ HEERX R BIFG=0.999 7),
BAKM M FR A 0.5 pgmL™; B A, HE RSD ¥ <10%, #REDKEE 80.5%~81.2% X |, 6 A SD X KL & 2 R4 T
T3 )6 B F RSN A Croan(75.326.2)ugmL™" 5 £,5(6.72£1.58)h; AUC,.(694.1+28.3)h-pug:mL™" 5 AUC,._.(746.2£32.9)
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