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Abstract; Sudan is a synthetic azo dye and can cause tumors in multiple organs including liver and urinary sys-
tem, but the research in reproductive system toxicity is rare. The effect of Sudan I on the expression of Caspase-3
and Ki-67 in the ovarian tissue of mice was studied by gastric gavage. The 24 Kunming mice were randomly divid-

ed into 4 groups: control group, low dose (60 mg-kg™), medium dose (120 mg-kg") and high dose (240 mg-kg™)
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group. Each group contained 6 mice. After gastric gavage for 4 weeks, the pathological changes were observed by

HE staining. The expression of Caspase-3 and Ki-67 in ovary was detected by immunohistochemistry and the mR-

NA expression and protein expression of Ki-67 and Caspase-3 in mouse ovarian tissues were detected by real time

PCR and western blotting. Compared with the control group, the rate of Ki-67 positive cells was significantly lower

in high concentration group (P<0.05). The rate of Caspase-3 positive cells was significantly increased (P<0.05) in

high concentration group and the results of PCR and western blotting were consistent with the immunohistochemi-

cal results. The Caspase-3 expression of ovarian granulosa cell was increased after SDI exposure, but the Ki-67 ex-

pression was inhibited.
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S FHEL(Sudan) 2 —FP N T A AR A G R, 2
FATFAA S W52 V0] gL AN S T, R PR
AAFHTEY ABLEL 209 10 5 IR P8R
FERCMEE TR R R 1 2 B RS R ER
FEE Y v RS I 5 21 64 7K SF- (Sudanl, 11, 111 A
V) FEEN, — SNk 7 WAT) de A I 95 PR4L,
PR TRPHEL TV 20 S B vh A5 LARE AT Y
JRE IR AR,  E EUE HE  B AR R, S
BRI , 75 PHEL T ] LA R IE LA S IR R G855 2
ASWERS B , LA, Sudan HE A A P 5 380G AH G il
R ZR  TERE R EALVE T T IR U R AR, X 24X
7 W T 5 S AN M N B ) B R 45 4, B0 DNA
RNA JEJANE ), RN P S50 23IESE T Sudan (95
RAFFERP, W5 A , Caspase-3 Z M 15 5 T
g EEPAT 2, HOE 5 B A AN T
WY T Ki-67 JE—FhRERUIAFLE T A 41
2 BE 5T PN 55 A G FEAR DG A% 26 1, e S e 2H 2 4
EFEIEPET . AT BN B S s, i it
Gk SERT RE f RCR 2 Western blotting A, ki
TGN HZH 2N Caspase-3 M Ki-67 ik #RiFHFF4L 1 X}
/NERBBSRZH SN S, A HCX /) BUAE B 1 LA
WA P s s B E P S5 &
TP IR FHEL R F P A A PR

1 ##l5 7% (Materials and methods)
1.1 Bk

FHEL 1(SDI) A F £ U 22 B= K 243055 o5 10
SR 21 ~22 g fRFRELIA/INER, WA ) PH 42 3838 K
2By S g v SEE S W) TR S . SCXK (BR)
2012-003, /NEUREIFE T SPF KW si i =, (R IF1E
Q2 C+2 C), fHIE(55% +5%), BIATENL A 12 h
D12 hOBHE = B, W% 6 H S5 HE A Hikok
BB, Caspase-3 KRPT/NRZ P& Ki-67
Sabt R FeEdtIARI A CST A+, BIF %Y SABC 4

RE AR G RIU A8 AR ) TR IR R,
1.2 ik
1.2.1 BBl o 5 Ak

S R R AR 3 AR iE SDI SE R
4, HABEYL Y 6 Rt R /N, L4l 5 A 4
S5 /NEUE HE 0.2 mL MR 239028 60,120 F1240 mg
-kg ' SDI R 43 , % FRAL/NFU S HE 0.2 mL FEAH
VR, S 28 AV,
1.2.2  bRAUYSE & HE 4efa

NG 2 4 T JE A SE, DP S 20 2R BT
10% (RT3 50 22 5 F BV W 181, o B K , —H
KW ,60 CHUEE  SERUI A ALY A HE 446, 12
MBS IR
1.2.3  fpEdfe

Pz B S pe dl A w AL TR R . WD R I 2K
6% (IR H0OH, O, - FF BV 1R 13 70 25 B PN TP o 4
ALY , 0 1E F S (R 10 10), B A
37 CW#H 20 min, F M9, H 1 © 100(FR L) i B¢
—Ht 4 CHER SR, MAEY Zbmc i) —ht TAE
W ,37 CHFE 1 h, 70 HRP ARICHYBEREON & T
YEW,37 CH%E 30 min, DAB W ik ik i 4, |
REALIRZ AP 0.01 mol-L™ pH 7.4 HBERREh 2%
IR (PBS)EETE 3 WK, BEK 5 min, FHAREE YL B
B R, L PBS BN —HirE A BATEXT R, 4 2
T B €0 20 IR R 4SSO R D) Sy 40 A B 4 S iz, 44
ML SR 58 BH P 7 A0 SRy T T bR A A ) 6] D A
B EOSIORLR Y T IOAR D00 AT 0 Uy 440 e 5 BE P B
30 Ao G 2 AR AN D S U 4 . Caspase-3 & Ki-67
FIKEL
1.2.4 BRI S b3

Caspase-3 LA A 5 55 44 A A% P9 1 904 B 0 B
Ry 2 R 8 T BH PR A, T KG-67 RSN L 41 i %
S 6L A DA R A € kA e o RID Sy 5 00 L,
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YIF N 76 28 47 35 82 W42 10 A 9087, 40 il 3 4
Caspase-3 M Ki-67 %k B 40 i £k 7 2 40 i 5 0
He 5, BN 435310k Caspase-3 BHME 409 R Al Ki-67 FH:
YL

1.2.5 SEESEfE PCR A 45 2 BP S 20 21 Caspase-3
1 Ki-67 mRNA 7KF

AR ZH BN BLZH 2 ) FH Trizol 2 RNA | J2 f%
SEJR AL 10 pL R R P70 E | PCR, )X
NAKRZR A . EFIEEI#4% 0.4 pL,cDNA 1 uL,PCR
Mix 5 pL,ddH,0 32 uL, Primer5.0 %1514,

B-actin #5414 5° -ACAGCAACAGGGTG-
GTGGAC-3", T iif 51 # & 5’ -TTTGAGGGTG-
CAGCGAACTT-3" ; Caspase-3 L5531 ¥ N 57 -TG-
GTTGCCCTCTTCTACTTTGC-3", F #5141} 57 -
CCAGTGTCCAGCCCATGATG-3" .

Ki-67 I i# 51 % A 5’ -AGCGTCAACAGG-
GAGATG-3’, Fii540 5° -CTTCAGAGACAGC-
CAGGAG-3’

1.2.6  Western blotting K il % 21 B3 £ 20 21 Ki-67
N Caspase-3 & H K

/N BB 5 B L0 2 $R AR 11 R AR A
SDS-PAGE #E it fiL Uk, W B ik R (I i B &
PVDF &, 8% (14 F1 43 %) 4 W5 £ 1 2 h, Ki-67,
Caspase-3 . B-actin —#T 4 CHFH 14 7% , TBST PEE 3
WK S min, HRP FRic ) 90 37 CHFHE 1 h,
TBST YRR 3 K, ECL & J6, Bt 5 4, LLH M4
HEF N 2 B4 Boactin K LGl % R Ki-67
Caspase-3 & HKF-,

1.2.7 Seit2emik

2L DL BB AR E 25 (x£5) % 7n , R ] SPSS17.0
G AT AT 30T . 22 EEUE Y LR
[K 2% J7 22 43 #f (Oneway ANOVA), #6556 /K #fE o =
0.05,P<0.05 HAZITH#2£5,

2 Z5R (Results)
2.1 SDI Xf/INERL B S5 477 1y o L2

SDI il 21 HE 4L (0 5 X B LA, I 8T
A i 22 5, B SLAARRR DL R B IO 4% R IR Yt A T 8, ot
7 40 i TG B A28 Ak 5 Hh 7] A/ B B SRR )N
B T4 , 45 S IR I AT UL 5 15 70 5 430 43 X el mT D,
LY U AR A R/ A TR S L, " B A
B I B S AR S5 R VR L ) BT 27 Ak Ak, O v 5 B
WD PRI 2 ) AR LA ] UL AR
2 6L B S 184 R 2 3 A 24 K A P T A
2.2 SDI XJ/NERBRE Caspase-3 X Ki-67 ZEik Y520

Caspase-3 5 H BHM:AE 5 2 TR, /0%
EBHE, anld 2 Fras . m & A )& Caspase-3 19
FHAE R3304 55.39% +£3.66% M 31.25% +5.41% , 5
Xif BEH HL R, Caspase-3 78 7= 7 1 P S 4 21 3R ik
A 2 4 i1 (P<0.05), Ki-67 & A B FHTEE S F 8 A7
TARA 5T, v 0 A R i Y Ki-67 & BHM R
G 14.81% £2.17% M 19.95% +£3.22% , S5 X HE4H
HL# , Ki-67 7E SDI p= i) 1 41 5P 8 2 4 b Rk B I
FEAR(P<0.05) ILIE 2,2 1,

£1 HAPEH Ki-67 & Caspase-3 FHIE AR (X£s5,0=6)
Table 1 The rate of Ki-67 and Caspase-3
positive cell in ovary of each group (xts, n=6)
215 Group
X} B4 Control
A FELH (60 mg-kg™)
Low concentration
TR EE2A(120 mg-kg™)
Median concentration
VR 4H.(240 mg-kg™)
High concentration
TE SXHRALLEE, " P<0.05; SRV UL AR, ¥ P<0.05,
Note: * compared with the control group, P<0.05; # compared with

Ki-67
45.32% +5.29%

Caspase-3
20.20% +4.21%

30.37% +4.73% 26.46% +3.69%

19.95% £3.22% " *  3125%+541%"*

1481%+2.17% "% 5539% £3.66% "~ *

low concentration group, P<0.05.

1 /INREVE HE FEBE(x200) (2=6)
E : A-XFHRZL, B-75 FHZL (SDDH i 41(120 mg-kg™), C-SDI i W 41240 mg-kg™).
Fig. 1
Note: A-Control, B-Sudan I (SDI) median concentration group (120 mg-kg™), C-SDI high concentration group (240 mg-kg™).

Mouse ovarian HE staining (X200)(n=6)
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B2 /NRIIE Ki-67 B Caspase-3 &Kix
AL Ki-67 7EXT B4 1 A9 335 B, Ki-67 7E SDI ik B4 1 A9 3635 ; C, Ki-67 7E SDI =ik B4 Y £ 35

D, Caspase-3 7£ X B2 1 () %35 ; E , Caspase-3 7£ SDI Hii B4 i 1 %35 ; F

< (%400) (n=6)

,Caspase-3 7E SDI = i 4 P (19 3535

Fig. 2 Mouse ovary Ki-67 and Caspase-3 expression (x400)(n=6)

Note: A, Ki-67 expression in the control group; B, expression of Ki-67 in SDI medium concentration group;

C, expression of Ki-67 in SDI high concentration group; D, expression of Caspase-3 in the control group;

E, expression of Caspase-3 in SDI medium concentration group; F, expression of Caspase - 3 in SDI high concentration group.
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Fig. 3 The mRNA expression of Ki-67 and Caspase-3 in mouse ovarian tissues were detected by Real time PCR (Xzs, n=3)

Note: * compared with the control group, P<0.05; * compared with the control group, P<0.01.

2.3 SEMFEH PCR ORI/ BRLOP 5520 21 Ki-67 K&
Caspase-3 mRNA ik

W 3 s, S LA L, B SDI |4 i
BN, /NERLBR 521 41 Ki67 ik B #i >, "P<0.05
(AR ), P<0.01 (SRR A D, &
i, B SDI 31 1 34 i, /N BLBN 8 2H 4 Caspase-3
(2RI, 5 AL LB it 22 7, 'P<
0.05,"P<0.01,
2.4  Western Blotting 5 /)N B BP B 20 X Ki-67 M
Caspase-3 £ H# ik

e 4 BroR, 5B R, Aol i B e R

SDI ¥E )i , Ki-67 & F /K- & A%, P<0.05,7P<
0.01, #Rif, i & & & 7% & SDI /EH )5 , Caspase-3
HAFRBEON A B E TR, P<0.05,7P<0.01,

3 T2 ( Discussion)
IR U v Py N PR SR W et E |
JL, EVE S A B IR R S v B9 SRR 20 L
B 00 4 L o, P Sl R s T 2 A Ay T
WETR , SDI J2 75 X B S A0 240 Jf 7™ A= T A R 521
ﬁuiliﬂﬁﬁﬂéﬂi i, AHFSETE SDI Yei)a , esE T
L5 DI S 2H 2 ROk A L 2544 ) 28 Ak, S REZHAR L
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@B Caspase-3
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Ki-67 -
=

T £
o :}ﬁ Q £
Caspase-3 hEH{ e %
o N S
| = I ¢
SE § ¢
B —actin R %E
SHESE

B 4 Western Blotting #il/]\FR I & 2H 4R Ki-67 K. Caspase-3 BI3RIX (x+s,n=3)
TE . HX IR EAR, T P<0.05; 55X IRAL LA, 7 P<0.01,

Fig. 4 The protein expression of Ki-67 and Caspase-3 in mouse ovarian tissues were detected by Western Blotting (x+s, n=3)

Note: compared with the control group, = P<0.05, * P<0.01.

SDI A5 i 4 B SELARFRIE 5, B 5 B Jo 4% 2 B o Ak
ATEH RN IS ] A8 Ak, w7 o 2 /)N RO O
BRGR /N R AR, 25 RN A] L (H R 2
B A3 DXl AT U0 £ A 4 2O A A T B/ i A 5K T
I, 7" O SRR o I S A S5 A 2R L ) BT 4T 4
b, BP0 W I e /D | DA B G 2 | R B e L
SPANTT I, SRR R S 2GR A A3 BURL A 7K
ARPETR R, Btk el D, O S AR B AR L R
SDI A — & 57 1t AH Ak

Ki-67 J&—FP R I A7 7 T3 78 41 A A% 35 o
55 20 RS FE AR OC 1 A% 5 1, BB B Ik 2H 2 400 1 1 A
TEPE . VER S5 AH O AL, Ki-67 76 40 Ml i 30
W(G1, S, G2 F1 M)ZR ik, [H 7640 i # 28 (GOo) ik
P Ki-67 JKFAE Gl I S WK X, (BfEA
225334 R Ki-67 KGR 22533
B G 4] 26 3k TV T [, KG-67 B9 A R AT I A A 41 i
FAA AR AT B e A o B 4, Dt e R B A A
MusgFEAR RS ARSI EE R LW, LKA Ki-67 &
B 240 L 3 B Sl A1

HFTAFSE & B0, 4B 08 T 2 B 76 P 4 i AR AR #1L
il , B SLA0 MR T A AR R 2 RPN S 5 SRR, L dE
Bcl-2/Bax , Caspase-3 , Fas/Fasl , C-myc %' £ &
ST IR AR Z B, R AR TR M
PR 2 11 fif# (Caspases ) i B 24 H , Hirf Caspase-3 &
HEsh AR T F R R Z 1 SR A 3R
WY, B 5 P S e IR R iR A T A L T, R
piie U1 VA 11911 RN P s A =7 N = G A a1
Caspase-3 FIEARAk M I3 FFZL 1 ] BE X4 g 41 g

TR AEAE . Caspase-3 i & LAAE 16 1k i) il 7L T2
KAFAET A, FOE Ll & A 2 S —
e 20 2 M RS 1T 52 /K 1 Fas , TNFRI 483E T 32 (K4
SR AL, SINEE I 00 SO AR T B RSB T 32 IR Y
BedA, J& T IR R IR 8 S , B v K 3] S 0E AN
MISET-FEF , W TNF-o ,CD95L LA Az TRAIL(TNF
FHSCHY PR T 5 RCIAK) s 05 — SR 1 2 N TE R ZRiAA
i, BIAE TSR N 5~ An e 5 35 4 40 (ROS) KA K A
KHEFH = SEERT SRR AR C LG
K1) Caspase-3 , 38 12 S — Z2 51 JFE 49 11 5 | A 40 i
70 GBSO 4 5 O SR A ik B O R
Y, EMET A S I A EE F R,

ARSI g K U SDI Y 75 f5 B £ 20 400k 4 A
Caspase-3 3 ik, & ¥l SDI 4t 2 J5 kL 40 it nY
Caspase-3 Z2 ik i1, H. Caspase-3 73k 5 5| & < #fi
P, 0 Ki-67 Rk 3Z B0

BIEEE NN A978-), B WL, BtR @A HEF,
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