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SE PR R ARRE 3 WK FRAH K N RS 1 A RK KT 28 C AL AR E K F6.0mg- L'k
HEJE AR 14 h JBHE = 10 h JBH .
1.2 R4 B 5 RH

BEMLE R B R AT AR TG i AH T (29 0. 57 @) M BE S A 6 S HLAE 2 50 em X 20 em X 30 em HEA 20 L K
MBI G B ET 20 . SRS LA EfO K B ks e Cd i ik BE/N T a5 T 5 pg « L AR, ml A 3 AL
Him A CACL W ik i rfr Cd*" BT W Bl 5 pg » L1 AR R SEIG AL 53 40 3 A Grh A CACL i i A5 4 BR
4. B HEHRET N 1/2 BB K I ) 92 56 20 AT HoRb 788 A CACL il i Herp Cd it ik AR R E 5 pg « L1
T B U ) Bt 5 £ 1) ) 55 2 W) SR ) — B0, Cd BRI [H) 2 30 d.

R IRES G ) MS-222 X it A7 (AT ORI . AN BR L BEHLIE 3 F2 f, fif #01 J5 JBC O 55 i A I B8 IR v [
FE S T A BUE 5y B s INRRGL o5 B 3 8 fi, B T K b PR s g 70 B 58 3% 3 A & A 1 mL RNAiso Plus
(TaKaRa) i &0 8 9 IR B E R I T — 80 CLRAFE  JH T 43 M e PR (14 42 35 7K P 5 K 4 T 80 T 174 8 b7 JR8 BBt 1f VK
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oK ARG A S AT MR T ORIl B R U R RN 5 pm. ARG TR ARG -HEL (HE) B 5,
Ja R R B o R PR RN SC IR AL U0 R 45 9 sk CREAS D) 6 N 1 R SRS A0 £ 2% B U (UB2031L Bk R
AR AT BR A B T WEEHT R IF e v 1 B 45 e 3 A O RE A A AR
1.4 E2 R EME
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Ji R VKA L B RNA ¥k B J OD260/0D280 A i 43 9% Y6 3 (Nanodrop ND-2000) il %2 . DA #2 i
RNA J#HT, K H PrimeSecript® RT i # & (TaKaRa) ¥ 2 [ % 55 it cDNA, H1 uL cDNA (i B 10 %) 78
CFX96 Sz 5 ft PCR X (Bio-Rad) I ffi [ff SYBR Premix Ex Taq™ i & (TaKaRa) #1752 B 9% )% & #& PCR 43
B, SO AR R 10 L, Hod g8 1 L cDNA 0. 4 L IE ) /B 514 3. 2 pL A€ KA1 5 L SYBR Premix Ex
Tag™ ¥ 8 444 :95 CHIAEM: 30 5,40 NEFRAY 95 ‘CASPE 5 5,60 ‘CiRk 30 s 1 72 ‘CHEAH 30 s, FE PR HAH XS
Fikm S M Livak & A" 005 580 A LRSI P90 E L3R 1,58 e fla fE NS HEA
1.6 GEit4r#r

SRR D s Fon . SRAAMSTREAS ¢ K65 585 43 A X BE A A0S0 56 2 1 B e 25 SO B E p<<0. 05 K B A
A Gt EE S

2 #5R
2.1 BREARZ
550 BRLH CEf — R P La) M LG 7 52 56 20 O 58 P oR ST I 9 A 2L 2 L (B 20 A 13 (PG B B 24 i 4 A1

WD TR (FG) BB AR o3 A 4% 22 CEF R 1b) o #E— D53 JE & B, 5% BRAAR L, SE 3 2 B0 S vh 1) PG
20 MUk L B B A R (MO L FG 438 22 HL Bk 22 5 4 B e i 22 0 L (p<<0. 05) (B R K 1o).,
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HX AR LA B2 & G B R (p<<0. 05) (18] 2a) . B0 HRALT 5 . 52 56 41 ik 2 21
gnrh2 s gnrh3 . fshB [ 1hB BN 1) R BEA I TH e A5 cypl9alb JE D 320k 8 0 A B A% . DAL 22 5 2 HoA 4
AR L (p<<0.05) (I8 2b) o B Ah, 55 HEZH AR He L 5236 0 OF S P fshr M Chr 6 TR0 2206 o 2 W) A2 O & » Tl
cypl9ala HeDH B F5 5 W BT AR Bl B R 22 52 45 HAT Ge i+ 38 3L (p<<0. 05) (J&] 20),
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Tab.1 Primers used for qPCR
A 5| 9 ¥ %) Genbank JF 71 & SCHR R R
F: 5 GGTCTCACGGCTGGTATCCT-3'
- , o / NM181439 SCHk[14]
R: 5'-"TGCCTCGCAGAGCTTCACT-3
F: 5 TGGTCCAGTTGTTGCTGTTAGTT-3' ‘
gnrh3 , , NM182887 SCwik[14]
R: 5 CCTGAATGTTGCCTCCATTTC-3
. F:5 TGAGCGCAGAATCAGAATG-3' 121508 1]
Jshp R: 5" AGGCTGTGGTGTCGATTGT-3’ 7
p F. 5 -GGACACGCAGAGACACTT-3' . -
W R: 5" CACCGATACCGTCTCATTT-3' 7
F.5'-ACTAAGCAAGTCCTCCGCTGTGTACC -3/
cypl9alb ) . IR . R AF183908 SCiik[15]
R:5 - TTTAAACATACCGATGCATTGCAGACC -3
/ F.:5 ATGGATCCACTCGCTCTTT-3' U B
fshr R:5'-GCATTACTGGGAATCCTCTCTAT-3' 7
) F:5 AAGGACGAGTCGCTGAAAC-3' AT L158 CH1s]
v R:5-GATTCATTGTGGCGTATTCA-3’ LS
o F: 5 CTGGGCCACACATCGAGAG-3' PR S
cypirala R: 5-CTGAAAGGGCTCAGGACAA -3/ *
s F.:5 TGGTCGATGGTGTCTGATG -3' NAM131850 7]
araiia R:5'-CCAGGGTAGCAAGGTAAGCA-3' v
ol 25" TGTCAGGAGGATACAGAATAGC-3' 212666 CH17]
ypebt R:5'-AGCCGAGGTGTCATGGGT-3'
, F:5 GCGTTTGTTTGTTGGATT-3' NMOOT010350 Sk 17]
syep R: 5 CACCGTCAGTATGTTTGG-3' v
o F:5 GAGGCTGAAGGACATCG-3' NMO01020782 SeRk(17]
e R:5 - TCCAGCCGTAATGGCAA-3'
! F.5 - GATCACTGGTACTTCTCAGGCTGA-3' S .
efla R:5-GGTGAAAGCCAGGAGGGC-3' 7 "
40 25 =1 xagl i 81 = x4l
~ — | ——pm
T aof T i 151 £
E P * y ®
o g R = 4
< 207 =4 =
= * < =
g 0T = Z
fﬁ.ﬂ 10 g2 2T
E3
0 0
X HEZH ST gnrh2  gnrh3  fshPB hB  cypl9alb Jshr lhr eypl9ala
S 434 P P
a [+ E2 &= b i HPG e B SR LR g o I8 HPG Mo m LR Lk &

2 CI"BREYETREREND S E2 82 HPC IR XBAZERREE
Fig. 2 Cd*" exposure changes the content of E2 and the expression level of key regulation genes in HPG-axis in adult female zebrafish
2.3 MEDRBHAARRICERMEREXEAREE
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Fig. 3 Cd*" exposure changes the expression level of

f ik gnrh2 , gnrh3 s fShB Fl LhB LK LA M BPEd fshr 1 Lhr
SR BA i B Hod gnrh2 T gnrh3 BRIk EE AT
Aegl i GnRH & & 84 fin, o 42 #F FSH A1 LH 19 & s fi 4

W TEMEf P FSH A1 LH 5 5P 88 poAH 0 52 (K45 5. 23 0 i meiosis marker and initial related genes in
FIPE T ON T A& A= AL OB 0 B 0 Rk S HE R i 1 FHEY ovary of adult female zebrafish

RS DY Sk A4 R T AE T SO LA 1 G o0 I 0 22 AR 0 B T R A R B B 0 i R R L DT ]S B AR
S v R O BR AN M E R G I . E2 S R v R A R ) B8 A0 R R [ R T O R (A GTH [ 4 W
A K T A W TE B MR ISR & T . HPG flih gnrh2 . gnrh3 , fshB F1 LhB 3R 38 3k 1 R AT fiE 4
ff GaRH Fl GTH & i £ . # M e #F E2 19 & L. B & T8RN E2 K BFF. Luo % N7 058 2 W], M
B 1 (Oreochromis niloticus) Z#& T 50,100 fl 200 pg » L ') Cd*" 1 30 d J5 . M3 Hp E2 /KB B FF 5. 4k
AT TSGR R SRR A L, Se i B2 & W T B XTS5 gnrh2 ., gnrh3 . fshp F Lhp HEP Rk & |
PE S5 R A JG o HEI AT BE Y s R A AR W T s — 7 . Cd® T 2R R AT AR G R E2 5 U B — 05 A ik
fitf (CYP19) iy 3& M1 580 E2 & 5 T 59— Jr i, HPG Bl bk S 3L Rk i 1) B mT e J2& th Cd*" B g5l E2
KAF R B A G5 5 R T AL BT S B O TR BORHEIN L AR WS E— DA I T g S CYP19 Sk A R 2Rk A
CYP19 Al figfbs2 i 55 ik oy E2,. fE R Z B a2 2 & W 7 PR A [/ Rk 8 iy CYPL9 s A i A, B
cypl9ala Flcypl9alb ;fii 4 FEAEGNH R Fik, 05 #H R EAEM b FREY . FEARFIE B, 53 R4 H ., Cd*
W T TR DM cyplIalb MBPET cypl9ala HIFE R X AT REMF CYPL9 BIA B A o M i 5% i
S E2 AL AR BUT K P E2 & R

VR E oy B2 0 O BLR T RIC & AR 0 6 SR AR BYE 2y, £ A A 5 A B A M R G 4 DDA G L A
YAy S AR A R (RAD J2 B B 0 28 D B8 43 L R BT 6 3 (0 0L e 1 2 A2 B RA e f% i (Cyp26) Al
RA £ il (Aldhla) iy S [l 40", ARBEIE & B, S50 BALA EL, Cd™ 2 58 61 BE o #a 0P S b 45 % Aldhla 4 K
B aldhla2 Feik A BRI, M5 Cyp26 GBI cyp26b] 1R IK 5 BIRA TH i 1Y HE Fx) B4
X — R RREAHLL . ZFARAS I EE L., X —45 KRRV LA B RA BH BT e o . oF i 1
55 DB A0 R D B SR MR AR . BN A E A RE T 3(SYCP3) Al DNA 50/ 2L & 41 1 (DMCD) 4 51 76
B0y 24 [ P G £ PRI 23 R 4 ) B b R AR BRI L syep3 Rl dmel SRS BRI 4 AR L B A
RS F R TR A R FEARB T 5 A A, Cd” " B S BB T U P donel LY Rk R
B B, H osyep3 BEPH A5 Wi 00 b T 33X W 75 A5 BE 1 a0 B 40 08000 2L i DT S 3 R A B R A
i i e T A B B 0 G 22 i A AR A . 2GR I O R A B RE s D A T R CdP AR R R IR R
20 M 0H A K

G5 ETIR AR TE A R R 5 pg o L' Cd® 2288 30 d AB T 0 MUAE MEPEBE o £ HHPG b 40 9 50 73 2R G Ik
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Effect of Low Dose of Cadmium on Qogenesis of Female Zebrafish

XIE Dongmei, ZENG Zheng, YI Xune, LI Yingwen, CHEN Qiliang
(Chongging Key Laboratory of Animal Biology, College of Life Sciences, Chongging Normal University, Chongging 401331, China)

Abstract: [ Purposes]To investigate the effect of low dose cadmium (Cd) exposure on oogenesis of female zebrafish (Danio rerio).

[ Methods |Fish were divided into two groups and exposed to water with Cd*" concentration of 0 (the control group) and 5 pug « L
m

1

(the test group), respectively. After 30 days, ovaries were taken for histological analysis, and the level of estradiol (E2) as well as

expressions of genes related hypothalamic-pituitary-gonadal (HPG) axis and meiosis were detected. [ Findings |Compared with the

control group: 1) decreased early oocytes and increased mature oocytes in zebrafish ovaries were observed in the test group; 2) the

content of E2 in plasma decreased significantly (»p<C0.05); 3) expressions of gnrh2, gnrh3 ., fshB, (hf3, fshr, and lhr in HPG axis

were up-regulated, while expressions of cypl9alb and cypl9ala were down-regulated; 4) the expression levels of meiosis marker

and initial related genes (dmcl and aldhla2) in ovary were significantly increased ( p<Z0. 05). [Conclusions]The Cd exposure condi-

tion set by the study could interfere the expression of key regulation genes involved inoogenesis in adult female zebrafish, and affect

sex hormone levels and normal development of the ovary.

Keywords: low dose cadmium; female zebrafish; ovary; estradiol; oogenesis
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