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W OE. b (R IR SR BB R (CRH) 729 4300 F AT 3h s B3 T MR & E

bR =R HE E M (HAT ¢ CRH S50 5 B i B 40 i 288 [ R 5 R e b

LA SN S 97 Bt B

0 R AT A S SRR i PO et PCR SR MU S ke J7 ik , Kl CRHa A1 CRHB Ab 5 B AT CRH
321k (CRHRI H1 CRHR2) J JE [ BRI R 5 A ST N (9 3R 1K A48 A , HAS: D55 77 48 o M — I R BT ) 35 o 285
Ai 7,100 nmol/L CRHa F1 CRHB 4b B, RANAE A CRHRI KN I5 4 2% [, CRHR2 BN KGR T0 8. %
Ak, CRHB R FANGRARNL P cypl9ala FEPIF K, CRHa FI CRHB X HAB [ W3 2R & U S L A 19 i
T FE RN . B CRHo A CRHB J, 55 5700 F M A 35 1 5 W I, 2 9 &5 it G 2 i . 42718 CRH
] i 1 B £ B 20 e CRER 8 3 MR A X 25 DRI g 2 4 it IR 1043 il

REEIR: PR fEE LR B TR BOHR s REIEE; IRA

hESES: S917 MHEARER: A

P B b R R J5T R BT AR ( corticotropin-
releasing harmone , CRH ) 5 #]-& M 4% £ T i 43
B 41 S EIERR B 2K, 2T - B -
VB R E R L s
CRH 25 N3l . B ERIZE G A7 WU
FIAEFE R G R 500 ERE B 2 rp, il T
FEPRAH S it rp A 2 /> CRH 25 & [
), B0 CRHo 1 CRHB' . CRH it 1 5 By fh 4% 1
FRUEINREA R 1) G 25 F 1K 2 4 (CRHR1 F1
CRHR2) &5 & i i s 516 % . H i, e
FLBIPIR T E B B A O B A B CRH X H 3%
PREAEAED ™ o g 0gE " 2B, CRH 4/
B 552 T B9 0 A4 A7 2 DA B HG 5% % TR v 2 [T B
E RSy RSN SRETIGE ) PPN
URE 40 10, % B CRH 410 i) 2 [ 1 3 R 19 5
W SR L, CRE 3838 CRH Z IR sl (147
-1 SR AR Sh B 35 A BORL B4 200 3 1 28 [
LA & A T A

IFE HHA: 2021-04-16 &E B 2021-05-20
BEE&WH: ERARPAES(31572599)

WL ZS 5 b 5 v e 2 T I 3 25 190
SRS HLRE P R HE B R . e
FEAEE A RAE N I BT A B HES W b, 28 RS
SRR (SAR) 2 2R [E BEi R A Bt #E rh
O TEZPE TN T, StAR 252K [E R 2 A A I
] Pt ISR A /I 1) PAY I P 58 5 L b o
K IR A R R A B B A 2 [
L 22 TR Ao L 52 4% T 25 [T I d8 2% A o i PR
TR o 5 SRR, cypllal 255 B[ B )
TR AL X — e TR BRI E S
A TS, ZAR TR T LAVE Ry 3-8 R
WLt UG (hsd3b) W4, 45 FLiE Akl 22 (P)
WAl LA cypl7al Bl 5540 h 1738 5 282 I BE
B S 2 B R A A 8, W K 1 Ta-
R ZH R RIS R A 7 17 B3R e 2 [
JI S0 (hsd 1 7h) J2 7= A SE T FIMERL R (E2) 1%
SR, hsdl7b % L) R AE AE ( hsdI7bI
hsd17b3 .hsd17b8 FI hsd17b12) , 7E R ZEitakrh
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hsd17b3 25 HEks — 1) ) S2 96 (4 5% AL, THT hsd 1701
DU A A 1] Pt A S e e E I g A 375 T 5
FAL M RESS A B2 WIS PR AR B2 SRR
SH AR AN AT S R R TR SR F T
BrBrE R 2SRRI RT, B0y JE I8 Y L
SIE/R F NP IS A S A
(eypl9al) B R ~Y Wl Z — , cypl9ala 1ERE
PR O S 204k R B R AE A TRl R R
FHAY Ry MEBCR OV AR RS,
CRH 3 32 52 A 555 TR 5 #8308 90 200 0 ik 8 3R 19
PG e (B E HET Y IR, A 5¢ CRH X3
1 G 0 2 [T Pt 3 R 5 I e 4 o

PR, AR T 5 i 3 A 1 5 5% B S £ BT 48
R CRHa Fil CRHB 40385 IR 21 CRH 52 {4
(CRHRI #1 CRHR2 ) , 2 [& W38 3R & < B S A
( StAR. cypllal . cypl7al | hsd17bl . hsd17b3 Fi
hsd3b1) } 55 M (cypl9al a) IR AL, KL K
B FRR r ME I N A2 1) 5 A, W) 20 4R 1) CRH
X T £ G 240 0 2 [ R 5 LR R R, Ry T A
IO B A A B PR A AR AR AR 7 DL i

U RPRS ik

1.1 3K F

S BT (9 BE O CRHa A1 CRHB | 75 /K
A R ) A BRA R A L. ¥ CRHa fil CRHB
FHZHZE AR (DMSO ) ¥ fi# 2 10 pumol/L ( J51
VBE) T U1 240 JE 5% 5% T 43 0l P s % VRO R = T
i LAEWBE (100 nmol/L) , J5 5% 1 DMSO [y £¢
TN 0. 1% o M — Wk 5 S 28 0 BT 245 0 i
[ 1] 2 B S 8 A M 2 & T b st e 5 A
FARWFIE T
1.2 SRgHH

SEEE T £ F b I U R 2 K AR Bh i aE N
A BN G E 3E A SR K IR R G R
FRIAKIR N (28.0 = 0.5)°C DGR FIAE N 14 h
FEHR: 10 h SR, 75 78 A 1] A 45 3 M 1 Yk B0
(bt SR8 2 1 A S R IS SRS G, MR
#(0.38 £0.04) g, &K~ (3.46 £0.05) cm, 3£
)5 R4 IR S e BE S St O
TR v R 2 AR 1 R 1 S G S ) 10 HL A
BRI o
1.3 WO&EPARNSESEF

MEHERE S .78 3 Zh A6 PR /K F2 58 5 G5 b i 3%

207 d, 3 AsERL 3 WA (LA T d) .
SEURE IS, ¥ PR o JRR e S 4 O 4 B 5 £, D7) [ B9 S
Hol 7 B F 60% Leibovitz L-15 32 .
HR AN [R) & 7 B 09 B9 248 B 78, %% O &4 B oA
IR AR (PG ], <0. 15 mm) ; 5P & A Hif
(PV #§,0.15 ~0.25 mm) ; O &% & 4 B (EV
1,0.25 ~0.35 mm); GU B & AR P (MV
0.35~0.45 mm) ; 57570 A KR LA (FG 1,
0.45 ~0.65 mm) ', #RJ5, 7 60% Leibovitz L-
15 BEFR W AT 4 43 25 MV 5 B 240 i ] 4K oh 835
F5 . JeHH 60% Leibovitz L-15 B35 %k 3 G,
PR E] M199 5533 PR UE 3 I, R4 &
T 24 AL RS-t P &, 40 4> Bp 4 /L, 1
mL M199 % 32 %/FL, 4 5% 0,100 nmol/L
CRHa ,100 nmol/L. CRHB, 7E 28 °C {H R 1% 57 4H k¢
HHEFE24 h, BAEH3 ANEL LR ER 3 K,
R AU WA U A i A8 R, JF T - 80 °C
FRAF 3 FRE IS () RNA RIS ZE 2 o
1.4 ELARHAXEE PCR

7¢ ABI 7500 Real Time PCR Z%: | 347520+
e tE R PCR(qPCR) 43 #7, fdi F] Primer-blast %X
S I (R 1) UL ofla HNSER, 017 H
R R S A B AR ) s B R IO A i
RNA,HU 1 pg i RNA f PrimeScript’™ RT %7 &
Fl gDNA Eraser 4b 3 [z %% 5% 3515 <DNA, i H]
The QuantiNova SYBR Green PCR Kit 5] & k1T
qPCR 7341, qPCR Jh; 2514 95 C 784 30 5395
C 55,60 C 15 s PE4T 40 WIEFF;95 C 15 s;60
°C 1 min;95 °C 15 s, qPCR $mas i 2 4%
PRSI B/ TR
1.5 HEMNE

e P O i A S5 B 92 0 A 25 6 T B R
rhOE T 100 W 1A% E i L BT IS AR
Ja MRS SRR S M A BIAR 0 4 1 B O b, 43
MAZL-E, ZEEKMRdi- E, Piik4 100 pL, 58
SPHES)AE 3T CHIZAFNIRE 1 he FEMAS T
RASEST B 500 wL, SB35 )5, FE IR CE 15
min,3 500 r/min 2.0 15 min, |7 3K, &
B VIVE MU PR (cpm) o DAFRUEM Y cpm
XPH T FEA A, IR bR E Il 2. B AR
Y 2R IBORE ot e iR P . H R <2 pg/
mL, HEPN AR 57 R A <10% HLIAAS 3 R AL < 15%
o PRI " 1) 2 S S 08 43 W 24 b A i 2
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TR SO WL 19 b o iy | S5 8 I 3 A0 R 7
Jo B RE IR IR i I SR IC A (9 B0 A v, 23 5]
A 1-P ZE I K G- P HTiR4s 100 plL, 78
PR AE 3T CHAE A | he FIMAG T
FABET BT 500 wL, FeorE e, ERBCE. 15

min,3 500 r/min Z.0> 15 min, | FF 3K, &
S UUTE MU PE T (epm) o DIARHES ) cpm
Xof HL BT MR R A A, R AR ME T 4. B AR
T 2R S HURE it B vk R (B, R <2 ng/
mL, #ENAE 5 R A < 10% RS 5 R 5 < 15%

x1 ERRZENWARISIMFS

Tab.1 Primer sequences for each gene used for gene transcription analyses

H: A Gene J¥%] Sequence (5'—3") GenBank % 55 GenBank accession No.

efl a'?! F. GGCTGACTGTGCTGTGCTGATTG NM_131263.1
R: CTTGTCGGTGGGACGGCTAGG

CRHRI' F. TGAGTCGCATCCTCCATCCACA XM_691254.6
R: AGTAGCAGAGCATCGCAGGTCA

CRHR2'?"] F: GTTGATCGGTGGACGGGTAA NM_001113644. 1
R: AAGGTTCGCTCCTGTGCTTC

StAR F: GCCTGAGCAGAAGGGATTTG NM_131663. 1
R: CCACCTGGGTTTGTGAAAGTAC

cypllal F. ATGCCAGCAGATAGCAAAGC NM_152953.2
R: TCAAAAAGTGGATATTTGCCACCC

cypl7al F. CTCTTTGACCCAGGACGCTT NM_212806. 3
R: TTTGCAAAATCCACGCCAGG

eypl9alal? F: AGTTCAACTGGCACACGCAG NM_131154.3
R: AGCTCTCCATGGCTCTGAGC

hsd3b1 F: AGCTTGCTGAGATCCGACTG NM_001386297. 1
R: AGTTCACTGTATTCAACTGCTCC

hsd17b11?7] F. GGCACCATCCGCACCA XM_021473358. 1
R: CTCGTTGAATGGCAAACCCT

hsd17b31%7] F: ATGGTCACATTCACGGCTGA XM_005167148. 4
R: TGCACGATCCTGCCCAG

1.6 HiESHH

K1 GraphPad Prism 6. 0 % {47 E I 1%k
53 Hr o A8 Shapiro-Wilk £6:58: 73 £ic4Hs 19 178
P, I8 Levene £33 730 B 25 551, 245408 ik
MIEZS G4 I, A7 50 R 3R 7 22 50 i, 45 R RR
FEEE + ARdfETR (Mean £ SE) , P <0.05, %R
ZEF D,
2 4

2.1 CRHXWS&IMEH CRH ZkFRIEM
=]

i) CRH 245 AT g i o 5 H 32 AR 45 5 A
%ﬁf%@ﬁﬁfﬂiﬂ@*ﬁlﬁ%iﬁi%Aﬁi EPisiEes
qPCR Jr ikl CRH 32 4R 75 5 41 i v i) e 357K
e, ZEHER, CRHa FI CRHB AbBE ) GE %12
% CRHRI mRNA % ik /K H CRHB it ¥ 5
CRHRI ik 525 F CRHo £bFE (P <0.05) ,
CRHRI 1Yy % 5 £ J¥ & F CRHR2, Ti CRHR2
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mRNA kK IC e (1) .

8 N —
S @8 CRHRI1
3 CRHR2
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CRHRANT R IE &
Relative CRHR mRNA levels
['~N

Al Tl Iw
CTL CRHa CRHB
. P<0.05.

1 CRH 3D &P CRHR RiZKI R
Fig.1 Effects of CRHR mRNA levels in zebrafish
follicles by in vitro CRH treatments
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H.: CRHa 4t ¥ J5 StAR. cypl9ala . hsd17b1 Fi
hsd17b3 mRNA Fik BT S HE, cypllal
hsd3b1mRNA 3k 52 SR AR Y #a e, (H 100 k2
MR (K 2);CRHB 4 5, cypl9ala mRNA

2.5
2.0
1.5
1.0
0.5

N W s Ol

cypllalfiXtFEE

Relative cypllal mRNA levels

STARMINRIEE
Relative STAR mRNA levels

CTL CRHa CRH
(a)

. 17
£ 3 £ 15
1 —
9= iz :
H%% 2 ®KE 10
'3 '3
B ES
g8 §5 5
52 52
20 S0
& CTL CRHo CRHB = CTL CRHa CRHP
[==1 ==

(d) (e)

*.P<0.05.

LB EH N (P <0.05), SAR ., eypllal |
cypl7al \hsd17b1 F1 hsd17b3 mRNA 33K 2 F T+
A hsd3b1 mRNA 335 5 B FEAR Y #a 5,

HH TR EEES (K 2),

g 1.5

s

%% 1.0

B3

=2 0.5

[ae)

CTL CRHa CRHB - 0=CTL CRHa CRHB

==

(b) ()

2.5
2.0
1.5
1.0
0.5

hsd17bIfEX RIER

S

Relative hsdl7bl mRNA levels
S
hsd17b3FENFRIE R
Relative hsd17b3 mRNA levels

CTL CRHo CRHB
()

CTL CRHo CRHB
(®

2 CRH xS faipMpahREBHERSMXBERREHZID
Fig.2 Effects of basal expression of rate-limiting enzymes related to
steroidogenesis in zebrafish follicles by in vitro CRH treatments

2.3 CRH X315 £ 5P 40 i rp it — BE A0 28R & B
sp=A1)

CRH Zb 38 f5 35 77 W H M — Tt R 272 1) 1) ot o
W2t R, 4 CRHa F1 CRHB 4b P34 & 2 (%

30

E2/REWE E2 mass concentration/(ng/L)

CTL  CRHo  CRHB
(@)

R 7RSI E A R U [ P < 0..05, 141 3
(a) ], T00 15 57 00 FP 22 B0 10 o o vk A R
e AW 25 [P <0.05,[&3(b) |,

0.08

0. 06

0.04

0.02

PR EWHE P mass concentration/ (ng/L)

CIL  CRHa  CRHB
(b)

B3 CRH XI55 & 5P 4 A ol — B2 Fn 2 BR i = 37K FE 19 3 Ml

Fig.3 Regulation of E2 and P mass concentration in zebrafish follicles by in vitro CRH treatments
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3 e

WP FEBERT T CRH X3 ) 48 57 41 fifg %
[RE R A A 52 . 45 R 2B, 100 nmol/L
CRHo 1 CRHB b3S, R0 CRHRI LR 3
L A, CRHR2 H: [N 263k 0 i % 2 k.
CRHB W& 3 /N cypl9ala N ik, CRHa Fi
CRHP Xof HoAth 24 [E st 0 3 5 BUAH DG I R ) 638 T
B FE, CRHa F1 CRHB 440 5 5 41 59 240 iy
WE RS B ARSI 37 O 240 0 S B 45 SR AR R
CRH n]ggj i CRHRT J75 MEBUCR & Uk G A
(e, A R 1B Ao

IoF S ) B ) BB RN BE Tk L, Hep R
- Bt 1= (R)) Bt (HPA/HPL) 1 5 7R B i
T (R-PE R (HPG) il 8] (9 A8 B 4E 1 4% %2 %
FPY . CRH R ER K43 WA 5 M e A 43 WA 42
IR SR, 205 R W] CRH 25 HPG
YRR, 1 T AE A 5 D e AR b Ok ¥ E AR .
1€ K B ( Rattus norvegicus )" . A ( Homo
sapiens) ) ( Astatotilapia burtoni) 3]
JK (Fugu rubripes) ™ B 20 41 K 1) CRH 47y
PEPRE M 32 A i s 0k, DA e N A A
(Macaca mulatta) > 5715 (198 1020 e F1B0RE 40
Hds A5 2 CRHRI (/) 3R 3K A8 52 5 % i 0 0F
F2 7 W] TEBE 0 AN R R R B B I 4 i rp
IF] CRH F1 CRHR mRNA )33k, H CRHB Fl
CRHR2 155 5 F 55 F CRHa Rl CRHRI . {E7
WF5EH, CRHo F1 CRHB 9 2 4 = 36 5 £ 59 241 Jfd
i CRHRI mRNA % ik /K % H CRHB 4t ¥ J5
CRHRI %3k & % % & T CRHa Ab ¥, {H %f
CRHR2 mRNA FIXTCH 52 m . iX 576/ B
ML g2 SRRl B CRH 3@ 3 5 CRHRI AZ &%
PRI /N BT BE A0 R S R R AE B D £
GRAAI T CRH 7] G if if CRHR1 324K & #5 H A=
Yot R ERE R — 5.

PR MR 22 5 T SIS [ 08 2R A A )
b 2 [ P G AR R A8 Ak T & As . AR RS
CRHa FI CRHB J5, B & i OY 40 g h SiAR .,
cypl9ala hsd17b1 1 hsd17b3 mRNA /KA T
[k #, hsd3b] mRNA 7K - 525 B 19 #a #, m
cypl7al mRNA 3RiA7E CRHa 1F ] J5 JC W 12 2%
1t ,CRHB A # 5 eypllal mRNA Kk H B 1
B, HSE W BED . FG 150 40 i g &k
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B, CRH Ab 3 3 h 16 h J5 StAR mRNA 35 H i
TE, X ULHT, CRH % StAR DX A 7 35 ] fig B
U0 R E B BURE S E H A 68 fig
cyplla mRNA 1) & 35 X2 P IR 3 3% B A 4K i
PSS L RIS ER A IS 4 R 2 T e
CRH 9 7 A=, #F 1 # ] GnRH F1 LH 73 Wk,
CRHa &% cypllal mRNA /K 3¢, CRHB ¢ ik
cypllal mRNA {355, X B CRH A [A] B R 7E
A L2 BT 1) 3k R b RT BE & HE A TR 1 A BT
Ao 2P EERRAE hsd3b1 BEMIVE T 56 Ak R 220
WA LATE eypl7al Bi§E T 38 20 55 A0 0 I di —
i, hsd3bI mRNA [ 3 ik K F B, eypl7al
mRNA [ FK7KF ETb XU StAR i JIH [
AL Ry 2 0 T ) DT 531 2 T Vi — 2R 910 2 T K
B AR AR T 7 A 45 RN o

TEMEFL Y, CRH X 24 [ B 2% i 4 2
AINHIVER . CRH BHIBT FSH 175 S 1% M 33 2 i) 34
I, I B2 AR T R BRUBURE 40 i O A G TR
PES S TRRE, CRHE 1)\ 50k 20 i /N B3 i
G196 1) 5 % Y00 M 8 2% R 2 Ry DT
FEBETy A CRH i S 40 i p 2R [ B R A
WEER B 223k (eypl9ala, hsdl17b1 , hsdl7b3) , I
S0 B SR R M S AT I A i &
CRHo F1 CRHB ZLBR 5, 35 57 W BEB R 19 5 =
PR, A S EA TR ER, X58H
(M 78 45 AR L, (H A B Y, AR SE 56
eypl9ala hsd17b1 F1 hsd17b3 mRNA [ 3235 2 )
MRS R, T CRH A0 1 h, A5 7E
Zeqt 24 h (RSN FR S, B SR CRH 1 35 2 [
R MAR i T M RS A B i Rk, ©
ARFTE Y Fe T, 75 BE 5 B P AR B IR R R
R (ACTH ) #1141 B 5 £ 5P 41 it A 5% B B
BRI R (hCG) T B2 j=/E , AL E AT
S g R W] BE T 1 B S CRH 52 1A% B B
WEBMAL. HIL, W InsME CRH J5, B8
YU RE A A L ACTH Jf = AR Jz i it , MG & #54E
FHIERASAF AT, HAR B ML A Rk — 45
Vo AL, CRH FE NG 5510 57 2 40 i LA ) 2 44 6t
PE A7 AR 2R B 2R A X CRH X
K FERER G B A A 22 7 vk, OF BLR — 9
o0 2 [ 2 5 o, 9 4 I 4 288 R %) AN [R) A7 7
Z5t.

SR, ARSI WA Y T CRH I 45 Bif
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Ty B 240 [ S [ W R 5 A . (R A
R, CRH 2 MAE Bt B £ B 58 (9 308 2 7

DA CRH i i H:
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ZARAE 9 2K B 42 38 N T
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Effects of corticotropin-releasing hormone on the in vitro follicle
steroidogenesis in zebrafish

LI Xiaoxue'”, WU Chunan'?, CHEN Agin'?*, LYU Weiqun'*"

(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai
201306, China; 2. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai
Ocean University, Shanghat 201306, China; 3. International Research Center for Marine Biosciences, Shanghai Ocean
University , Ministry of Science and Technology, Shanghai 201306, China)

Abstract; Corticotropin-releasing hormone (CRH) plays a key regulatory role in coordinating the regulation
of endocrine, autonomic nervous activity , immunity, osmoregulation and food intake in teleost. However, a
direct effect of CRH on steroidogenesis in follicles of zebrafish remains unkown. Here, the expression of CRH
receptors ( CRHRs) and genes related to steroidogenesis in cultured zebrafish ovarian follicles were analyzed
by real-time quantitative PCR. The contents of estradiol and progesterone in culture medium were analyzed by
radioimmunoassay, respectively. The mRNA levels of CRHRI, but not CRHR2, were significantly up-
regulated in both CRHa and CRH treatments compared with control group. Treatment with CRH stimulated
the expression of cypl9ala. However, other genes related to steroidogenesis had no apparent changes after
being treated with CRHa and CRHB. The protein levels of estradiol were significantly decreased after CRHa
or CRH treatments, but no effect was found on progesterone. Taken together, these results suggested that
CRH might reduce the synthesis of estradiol by regulating the expression of genes related to steroidogenesis
through CRHRI.
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