2015 45 A HRIMYE K Z 24 CHARARHERD May 2015
32 HIW Journal of Chongging Normal University (Natural Science) \Vol. 32 No. 3

DOI:

EE2 {HIE D @b E & B MUPRH AL E

FpFed, FRL, Foby, xFE
(RIS R A dr a2 b BT A s PR o AR e bl BR T mi A s e o B s s, EEJR 401331)

HE: LBESf (Danio rerio) MEMERRAECATF TN R, FAAFME (0.1, 1 Fl 1 opgd™ HIZLHRIEM K (EE2,
17o-ethynylestradiol) St H 4T #FEAIE 20 d, FHRAAL ST IR B RTINS . HLEEE BRI, RFERFI=
() EE2 XHBEL fa UF BLR B =L MR B R . P SRR REAE MR B 45 0k, B 24, LN R B A B 4N
B G IR R sma n] e L, A2 & RT-PCR 7 VERI T 55 0 6 0 F R B B35 40 95 3£ [ vasa. scp3
M igf3 7E EE2 AP S (A28 L . HFFTEE SRR W], EE2 ALFIY J5, vasa J: A (635 %A 35404k, TH3EM scp3. igf3
FIFEIEIA R T, HS R A A b RS o DR A e R EE2 W REE S 0 igf3 FE IR A RIS R Ao 34
i T BE £ 507 (KR B R

KEEIR: OB RO, DPERE: T RAE: BERE

FESES: Q175 SEKFRERS: A NERS:

W44 (EDC, Endocrine Disrupting Chemicals) , AEi# IS B sh Wik YRR R &k s, 14
it HEME SRR A, MR TR, TIEMA W ALY, EDC) A T, AT it A4
B AR, e g \ K Y, KRR, EDCREMS THRENYIRS T 10/ A Mg, MWifi S EE,
WL TR, EDCAMUN S &= Esgmm, MRS EMENY (BiEEE) FrffaER . EDCEEEN
RS R B TR R TR TR ARG O, kiR, RIEKKEDCTS Y™ E,
HHpa A, Rk, BFTEDCHT f K 1 5 M E 7E i B

LJRSEHE— ] (EE2, 17a-ethynylestradiol), /254K ikl EDC 2 — B, fE3RE KL BRI H
S AT, R EREE L E] 2.67ng/LT Y, T EE2 BAARCKIOSEN, BRI i b i w SE R BT LU IR b i 332 %
Bl, m@mt, hT EE2 20 2 H A SR Z M MEB RN CHLMERR MM — |2 (E2, 17p-estradiol) & 10 50,
B e S 0 KO PE R A VERR K A T IhRE, SECEERER, ARttt

GRFFEEY, EE2NHEMERE D1 (Danio rerio) MURIHE 1 (Pimephales promelas) M4b# 2y f5, 4t
PUEERS, VERR B R E AR . BT EE2( R P MES N, T2 I 50k 2 45 R e ik 5
ORI, TR MERE BT FE MR b o R B D s S0 3542 (Oryzias melastigma) HOBFFE o, ANIEIFIE K
EE2 0] 401t 5P 5510 & B R, HOHIMESEHEN, (HIENTER o FALHIERANE 2. Sk, AT A R =
fIEE2 (0.1. 1F110pg/L) XFBE oy falfEik plits (4R HEHT T20RFFEALEE, B4 41 Va7 T EE25%
PEE UK B IR R AR . SRS FERTRER L], ANEEFURI A EPCRI A, Al T 55
LR E . 9T R AR 2% V)M S vasa., scp3Rligi3fi ik AL 4L, .

1 #5753
1.1 SERMR 54

SO FBE S Mt o (436 ARFFRA B AT EIERAT, BEVLERUE R I MEEDE B 11008, FIfkE
0.60040.062g. Ab3 i HBEBR GG 1 B KRG I THEHBEHOKFHE R S (28 £1°C) .

201211 Fe W], FEREAN KK RS, EE2EE AR KITIAIR, Hak s rik2.50ng/L ", Jy 1 e
P X BT L £ A A AT L S FLAR LA T I 9T, RATTIR SR o T /K AR B () EE 206} M 1k B 1 £
HEAT AL TR . SIS ALy AXTIEZ (C, 0.05%0 DMSO) FIEE24LF4]: E1 (0.1pg/L)+ E2 (Ipg/L) FE3 (10pg/L).
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R BRE D, BULUREAE S, F4% PFA (pH 7.4) A°CHEE R, BAEEERSHK, — WS, A
(56-58°C), SpumiELEY)F, HELth, rhPEmics i Ed .
1.3 D favasa. scp3fligf3gRsy 75 5a b

MBI £ Bl f 5P S SR HOUERNA, I B RNAKRE . B g 2. RNATZ ff PrimeScript RT reagent Kit
(TaKaRa) UiHHHREAT IFe5%, & A —HEcDNA,

FAYME B 2071353 5 D fivasa (NM_131057). scp3 (NP_001035440) Fligf3 (NM_001115050) f]
cDNAJF%1 Chttp://www.ncbi.nlm.nih.gov) , #it3514 (SIIFFFI KD o FIHC& B —5EcDNAY 1Y AH
N CDNARIER > 4. 18464 : 94°C 3min; 94°C 30s, 53 °C 30s, 72°C30s, 35ME¥; EM7min. 3~

W BEL0% B AR RE R Bk, ks

=1 SIYREFET BE (EB) Geti)m, TEBER SR R 5t L5 #T. PCR
Tab. 1 Primers and their sequences used in the present study. F % 2% ] LI& ( Geneview ) j@% ( pMD19-T,
R L el TaKaRa). AL EIMFIAE (b RAEMH:
Primer Names Primer sequences RAFD

vasa- F TCCAACACCACCAGAGT 1.4 Y5 fascp3FNigi3pyLA LR FTRIAIET

i R VR A 28 A0 #E B 1 £ gt i st B
-R AAAGGAGGATTTGAGGC
e HEEEL (T, B (). Jil (B). FHIE (L)
Igf3-F GCTGCGTTCTCATCCTGC g (DL B (K. OfFE (HL AR (M) FIjg
igf3-R TGTTGAGGAGGTTTGGGT (SP) ZHZY, $REUE RNA, WlEkE. B 1w
o Do . )
scp3-F CTTTAGCGAAGTGATTTGGGTG “( T:Kliga )ﬁiy‘gl‘ﬂﬂ :j:;gi;j;g; ;T Eaﬁg‘;%:ég
’ =

scp3-R CCAATTTCTGAGTGCTGCCCTT cDNA. HIBED i scp3 1 igf3 5144 a0 5 1)
efla-F GATCACTGGTACTTCTCAGGCTGA PRV BL TR AR B P Y AR IS
B, ULefla fE NS, FEAM N R 1Bk
efla-R CCTGCTCCAGGTTTGCCTAT FIFENE A R BER ™ 888 (07404 S04 S BE 0 9]

PEXT R . scp3 Al igf3 (9 3 25 144 : 94 °C 3min;
94°C 30s, 53°C 30s, 72°C30s, 30 NMEI; E#H 7min. efla #1254 N: 94°C 3min; 94°C 30s, 60 °C 30s,
72°C30s, 23 MEH: ZEM 7min. PCR IE 1.0%M B IEHERER Bk, WAL OHE (EB) Jeta)s, 1ERER
it R % LT b,

1.5 EE2 XfBE S & vasa, scp3 F igf3 FRikAIENE

H{-80°C 4 FHMBE T U, 4RELE RNA, HU 1pg & RNA 347 e, S RGE 5 cDNA. HEEE
RT-PCR (Semi-quantitative RT-PCR) J7¥E4&IBE & 4 vasa. scp3 A1l igf3 £ EE2 4bF 5 1 &L 748 4k, FELL efla
TERNZ, RPMFZASI MRS T 147 o PCR F=H)7E 1.0%35 I M &R ik, ik 25 (EB) Qi)
FHE IR A% 2 B8 %A%, FH3EAT 9638 B 4 HT(Quantity One, Bio-Rad) . %4 I 6 2 £ [ H4E i 157 (Means=SE )
R o 45 R SPSS1310 #if-(SPSS, Chicago) #4775 72 73 BT A 72 57 L4, P< 0.05, 72 57 (B 3% - A1 K ] GraphPad
Prism 5 (GraphPad Software, San Diego, CA) #4744,
1.6 vasa fEIE/B R £ T IEFHRIATL

BEALIZE 10 FEMEVEDE St K FLAR] e Vs D O, R B T RIS (PG, primary growth)
bR A RCHTI (PV, previtellogenic stage). BPEE & 4E 53 (EV, early vitellogenic stage). BFE A AHIH (MV,
midvitellogenic stage) FlaEIH (FG, full-grown stage) JEHIEEIT 05, AF2H40 5 60 ML, WA 6 41147
FEAS, HABSHRESE Li et al (2011) [18]. FEEUE RNA, JEiRAEE. B 1pg & RNA BT RIES:, &
—4% cDNA. I35 & RT-PCR (Semi-quantitative RT-PCR) [ 77246 B Ty 11 vasa 7 JR SR I A& A= 1 4% N
W RIAEL, FFUL efla fEANZS, RBIZMESIR “MELST77 147 o PCR FIE 1.0%E B RERL_F K,
B2 5E (EB) Jfau)a, MEIRMREG R HIE, HdT % 4 (Quantity One, Bio-Rad) . #ifi 7-#r 24
“PRLS7E 157 o FRSEIe EE =K.

2y R

2.1 EE2 XS &iE A EMIPF&ERS N

PR R B, KA E G SAANF LB U (B 1A 1 1B), IR 4L g S A
BRI R B IE R . SR, ARREFIER EE2 AbHE 12 K5, UPHLE B MOE 7R L8 0 24w, §p
b UMD B SRR AL T EVL. MV FILEG B, 10 LA K30 40 B9 BEAH SRR 4R TR e B B AR il 2 R (1] 1C
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E. G). 1fj EE2 #4:¥f 20 K&, R4 LUGE RO R4 (EV. MV FI FG #1) 52 4Bk, RAFTEONTE Ak
AUIBRRIAE Cin: PG APV 1), FFHIUKE IR IRR LG R S e . [FRE, b5 EE2 AbHF & 1Y
w, UPELTR PG A PV HHIGOE BRI B E A WD LS. (B 1D, Fy HD.
2.2 IS scp3 # igf3 AUZE A FRIAER

HARIBAAIF TR, scp3 R igfMNAEPE L PERR ORFIEAGPE) ik, WiATEHAIEM: AR L R
Tk, BREITER SANGY A RIE KPR A ZE.
2.3 EE2 XS & vasa, scp3 K igf3 FiXHIE N

Fesg 8 RT-PCR 45 R EoR, AEFIERN EE2 X5t Dk §irh vasa RIER TR, HEFALE

(EI3A). AFM)E, EE2 fg i Z M5t &t op Hirk scp3 Al igf3 fik: AP 12 RJ5, scp3 (MRIAEAE

E3H B NI, MAELFE)E 20 K, JAbFZH T scp3 RIAELEE M (K 3B)., Ab¥ 12 K5, igf3 th
BHRARGER, (HEZRARE, EELAME 20 K5, i9f3 MERIEHEZMmE (& 30).
2.4 vasa fEIEIR A E T IERMRIET K

vasa 7EJEN & A R P i R R T S R B, vasa 7ETEN K A L PG MR A E R, T BEE IR
KA, HFIAEIZEEIC, HHE FG I EIRM (B4 .

3. g

AT AL, EDC ReWsE A T HMESII N S RS, TIILIERE Dhfe, HmA G . 1FNRSEHEsh
Yiitask, Xt EDC JNBUR, KWRESSBUEYRERIET, BT RAE ST U M2,

Yy —Rh gL [ EDC, EE2 REMS ™ B M B VEVE R & 75« /ML ANE & 420 2, (BT 9t s m e
W CAFEEE) RERIEN > . (VTR RS, EE2 ftis SV SHE & (Syngnathus scovelli) &A= b
RERSY, S A Aol L T B A B R R B 2, P E R T R, B AT e R B, EE2
AR HERE PR IR B ANE TR A S MEIE R, IR RERI R HERIS) . BT FE 45 R W], EE2 BRI
MEPEBE D fa, JLOPERE RN, URSEA R E AR L, FIR, BB ORREN R B A2 A, O REA
264k, Rk, ATAA, EE2 REW ™ E T D aINER ERT L4, Wk SEHAERME I EEER.

A2, ORTEAE I OR RELH AR 00 T e 2 cFTE A, B 2R igf3 Cinsulin like growth factor 3) 7EBE
I 1 G BRI % 7 R e R ep it S R T 2L, R, E2 RN JE 1 (Oreochromis niloticus)
igf3 JE Bl TiE e, AL igf3 FIFE R TR, AWFTRml, EE2 MbBEY 5, B unErb i igf3 ik ]
SR SUEE AR R, EE2 AbFY 5, BEDfh O S o BN RR 0 K B A R A 48 U0 3 2R A R A R
ZHT. Bk, FRAHEN EE2 TREE igf3 MIRIE, 0] T UN BRI 4kl Rk B R R

g BRT-PCREE R EIR, EE24CHE12KAI20K 5, vasaffRIEHHE FAMELEEBK. HTvasa® EiE
UE S R A ATHIPGHASEI R IR, MEE2ACEE f5 MBE S ok, PGHAE A EIFTCIH Ak, Bk, AN
EE24h ¥ JFvasalt) Rk %A B A8k, Al fig 5HRE A B K &R,

AR, IR ZhRic 3 Fscp3 N ik TR/ 24 b (2B FHAN AR, gD EE & 2 AR E B M E
T30 EEAb 12K )5, E341scp3iFik I B EE2ULIH20K G, scpdLE S A4 A B E T,
IR, ) 45 B, SN LR S R A O R A0 AR O, O REAN A A P e DR B AR R (PG
FIPV). HT-scp37EkA 24 B b B B, L3I N ARG R 0 2 i) .

R EFTIR, AR EE2 eGSO R B, vl Re il N igf3 MERIA, FRAM 1 9P RE4H
HL Y K o 4 6 R EE TR
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E1

E2

E3E

1 EE2 AR 12 §120 RXIBESEIPEL EMIIFLEMFN. A-B: 3fH82E; C-H: EE2 (0.1, 11 10p/L) ALFE4H. EV:
DRERAERE; MV: DRRASDHE; FG: pERADREIAAAE; = 0=/ URREMATH (PV): B=A: MIREKH (PG): B
Bisk: BAEMARYGERD; *: IBAMATHRRNZEEE. #rRR: 100um (A, B); 50um (C-H).

Fig. 1 Influences of EE2 on ovarian development and oogenesis in zebrafish. A,B, Control; C-H, EE2 (0.1, 1 and 10g/L). EV, Early
vitellogenic stage; MV, Mid-vitellogenic stage; FG, Full-grown stage; open triangle, Pre-vitellogenic stage; black triangle, Primary
growth stage; white arrow, somatic cell; asterisk, cavity resulting from oocyte apoptosis. Scale bar, A,B,100um; C-H,50um.
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SP M H K | L B O T NC PC

igf3
scp3

efla

2 WS igf3 1 scp3 FLALRFRIZRN . T: #B&E. O: UPE, B: M. L. FFRE. I: B5. K. BRE. H: (OBE. SP: PR,
M: HLA. NC: FAMIER. PC: PAMIIER. efla ANE.

Fig. 2 Tissue expression patterns of igf3 and scp3 in zebrafish. T, testis; O, ovary; B, brain; L, liver; I, intestines; K, kidney; H, heart;
Sp, spleen; M, muscle; NC, negative control; PC, positive control; ef/a, internal control.
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Fig.3 Influences of EE2 on the expressions of vasa (A), scp3 (B) and igf3 (C) in zebrafish. Asterisk, significant difference (P<0.05);
N=6.
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hHl; FG: MFAIIEIAME; *: EREE (P<0.05) ; N=6.
Fig.4 The expressions of vasa during folliclegenesis in zebrafish. PG, Primary growth stage; PV, Pre-vitellogenic stage; EV, Early


app:ds:positive
app:ds:control

3

Rlig

[agngy, 5. BE2 HHI0E 5 i OF 5L & AP BRI R 6

vitellogenic stage; MV, Mid-vitellogenic stage; FG, Full-grown stage; Asterisk, significant difference (P<0.05); N=6.
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The inhibition of 17a-ethynylestradiol on zebrafish (Danio rerio)

ovarian development and oogenesis

GUO Xueming, LI Yingwen, YIN Pan, LIU Zhihao™
(School of Life Sciences, Chongging Normal University, Chongging Engineering Research Center of Bioactive Substances, Chongging
Key Laboratory of Animal Biology, Chongging 401331, China)
Abstract: To investigate the influences of 17a-ethynylestradiol (EE2) on fish ovarian development and oogenesis, female zebrafish
(Danio rerio) adults were exposed to EE2 (0.1, 1 and 10ug/L) for 20 days. Histological results demonstrated that all doses of EE2 gave
rise to serious impacts on zebrafish ovarian development and oogenesis. In order to elucidate the possible mechanisms involved, the
expression levels of vasa, scp3 and igf3 genes, which closely related to ovarian development and meiosis in zebrafish, in response to
different doses of EE2 were examined by semi-quantitative RT-PCR. Results revealed that the expressions of scp3 and igf3 were
dramatically down-regulated after EE2 exposure in dose- and time-dependent manners, while the expression of vasa remained relative
stable. Therefore, we speculated that EE2 inhibited zebrafish ovarian development and oogenesis, possibly by the inhibition on igf3

expression and meiosis.

Keywords: 17a-ethynylestradiol; Danio rerio; ovarian development; oogenesis; gene expressions



