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ME: YRR AGE FSH) BE 5 5REE RFAWRIBWE 20 R4 (CNSS) E 3,
SE 3 R W R 22 AR I FSH 2 & # v dahlgren 48 i 3 W, 78 20 ok 4h, FIH PCR & A4
ME ey CNSSEFSHRAMEREFMEHEFH CNSS ERZMMRERMN LR, £RET,
FSH 1% ## dahlgren 4a it 7 8 31 5 o i 5 30 2 40 e 5 0E BV ol 3% g R BVl o (R MV &
% 1k 25 & 97 ) 7| (FRBI-8) ft 4% [ W7 FSH xt dahlgren 48 i % 78 3h 89 % 7 » FSH B )5,
CNSS & FSH ik 2k (f5hr) i R X E R EF A, W LA W ETHME THE#E LR (L-
Ca )R “BELH L. EEEEN, MEWERT 1P MK L EF R K (GSD) = CNSS
PR MERIAR UL LKA EEEFHEMK. AB % & KIL Y FSH i 45 7 =
CNSS, i 7 #t — & M AT CNSS 72 4 78 Fu 2 47 35 i o 09 16 32 2 3t

KEEIA: For;, RUWESWAL, HWERT,; RNAHE;, RWERT

hE S Q786; S917.4

EEHESI YD, BHHR T EE RN -
TR-TE Bl (HPG) 4% . AR 25 A o B vt
arE R, B NEAE SR E R T RO B
0% 53 AR BB R B IO (GnRH) 549173 F-
K AT I GnRH 50 38 i 2 (A R 02 M B i R
(GtH), GtH i i MBI Bz 16 22 1 i 2H 2Rl 45
2% [ B 2 AN 1 (B2) 19 & BR300, Fe 0
a2 TR BhY , GtH ZE4a il S E IR & & -4k
R o Re R e AL OAE R . — Ay 2 FfE
PR B (2 B0 0 FSH A B 1A% % LH) 1
UiReAIRl, FSH B ELAEH A FIERAT . i
PR 1 A B A i DL SIS F RO JE B, 1T LH
DN 7E AR 35 TE - 09 B S FG DA S HE S HE B oo o 22
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SCHRFREE: A

T K s ) Ba i BRI N T 3R P kA
1o IO 1 O R K SRR T AR R 1 T
Pz —0, BRI, TEN T IR IR 0 5 b il
T A RNG LS, DA I 10288 ) B A
UpB SuFlahipl, aENMEEZ N R
I - A A - T B ATl (HPT) YRI5, R IR ik 10
PR TR B BT R BT R (CRH) i e 4
R 1R TR (ACTH), ACTH i i i i A6 2R
iz % 2 ' [a] 4 2L 45 B2 BT (cortisol) Y& Bl AT 43
Wh, B R BN

FAGE B —ERRR A2 N oI R R 5,
RV 4 2250 W 2R G (CNSS),  H R IR 22 43 b
4l it (dahlgren 4 ). i 28 % 5¢ Fil B FE 4 (uroph-
ysis) 4L, EEMMH CRH, BMEZRTUT)
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MEMER TUI) #FE2 WS E, AN
B B RBE R B R EHT, dahlgren
MARFRR, TR TN S 5 RIE , AR A% R H
ZRZNG, WRIEHM AR K. AN
i, ek, Chen 57 FEHY (Carassius auratus)
AUBFSE Fr FE B , dahlgren 40 8 40 it =24 . B
Aitas . DAMRNE BEs . B mE N
a5 R EH 2T
KR LuZE FEXT BRI N 8 (Platichthys flesus) 1)
WHoE T &3, M3 h U, 45 B W & il CNSS
Hh L BUHL T RS B TIEIE R (L-Ca™) . erh, Ul
U 235 55 PERRTE 2L (gonadosomatic index,
GSI) VAT FR A, FRIMAEY LB, GnRH
)Y (LRH-A) fig 9% ¥ 5% 14 3k 5 (Megalobrama
amblycephala) CNSS 1 5[t 52 5 5t B FIfe 3
RPN E IR, Marley 551 & B, fkdEiA S
WA 1) A L 2 BEAE 52 i RN )1 | % dahlgren 4 Jfd ik HL
Wah, ST REHE B CNSS H i /R 5 B UK o
XS R R A 2R R & 00 W R 585 B AT
EEFVIRR . R, 250 LHGE GtH 2%
£ CNSS i 5,

FF (Paralichthys olivaceus) =] £ 1 S 4,
%, HATKIKH) CNSS, Yuan 0 & B, CNSS
AMUSHBBERET, &S5RI, 2XXF
T W A B Y S B R R L Y
P I R R R PR G R (XXUXY) R EE 4,
AR ZE SRR, MEEA K R P, IR R
B4y M B b FSH AZ AR 3L (fshr) MR8 &,
M ALT- AN 520 LH 32 /R 58 P 1) 32381, FSH i #%
E2 A 5 3 i e 2 6 ) o ki i v A T
FAERY, Sun &M FEXT BRI A BE 0 (Epinephelus
coioides) 5T & 8L U T 5 A58 BEAR M B %
% (hCG)KAL, AEME TR BIIA Y I SLLH L1500 B2,
1M A 8 U Tl A 2R I8 32 B Y ik s 28 S
/R4 FSH 5 CNSS W REAFER AR &R o AN, B
F W5 R T KZEGE (Scophthalmus maximus) FHE
4 (Danio rerio) ™ fshr AN 7E M B b 3235,
FEG N A Rk, @5k, W ICHGE fshr
TE CNSSH R &k . L, AN FSH %
¥ T dahlgren 2 i 55 L 3% 311 9 52 i) FHX) CNSS H
Sfshr, L-Ca® FiR w02, Bboh, 50 fe 58
ZET S B AR AL BRI ER B (f5hB) mRNA
o, CNSS 1 fshr mRNA 5 GSI. ch. U1 U
mRNAH I
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1 MRS TE

1.1 SEIREhY)

H, A BSB89 36 R MEE 6T [(600+35)
gl W F g VLK =Y, T e R iE
MRS E R SR, MR SRR KSR R gD
2RI, FRFEKIE 18 °C, JGHR 40 Ix, FRGHE
7.8~8.2, IR (7.9£0.5) mg/L, | FHHIR Y5 o
drs, BRI R R e T, LR
TETUKE, SR 1~8 355567 &5 B E#ik
R R 524 1) CNSS,

BT, MEMEF T kB, fshr. erh. Ul
U 23K 85 B 5230 78 v EDK - B 22 058 B
JCHAT PO SEBG I AT, A S B A
FFARLE, Sk (14 ) MR (1 758+59) g.
i F MS-222 X 5L 56 f R AT BRI, RAEVERR . MK
AN CNSS, PEARFEEL (GSI, %)=PEEFif (GW)/
PR (BW)x100%. i 30 {4 FH F Rz foh 11 3% 35
T, 1M CNSS H T4zl fshr. crh, UTF U Y
Fikit,

1.2 HBAER

K CNSS WA HH HBCHE Jim 57 BV T HL A B
i b, WE LU AR R (NaCl 155 mmol/L,
NaHCOj; 10 mmol/L, KCI0.5 mmol/L.,, K,HPO, 1.0
mmol/L, CaCl, 2.12 mmol/L, MgSO, 1.0 mmol/L,
D-glucose 5.56 mmol/L, 4-5% £, FE Wk % £ 15 FiR 10
mmol/L, pH=7.7), RSN A HiC 5 F 5 Q& 1
BT o BEESHL A (ELA2 0.5 mm) BB CNSS A1 B
L F NG A ATECE 3. 47 28], i# i Neurolog
AC NL104 K #% (Digitimer, 92 5 iAA5 5 (K
F5HCH 1000 fiF); FHE AC NLI125 BB & (IR
FH 5 Hz~1.2 kHz 1 50 Hz B IR &%) T e HLE 55
SR J5 {# H CED micro 1401 F5t /50U e 4% (Cam-
bridge Electronic Design, %% [F) ¥ i, 5 5 5% e i 51
W55, M BEHLR A Clampex 10.3 i1
WIFEIC SR, 5 CED Spike2 v.5.15 i FK A
[7 40 Jifa e HL £ 5 #EAT 20 . CED Spike2 v.5.15 4%
FBE A8 U B A A AN () Sl 4 H Ao i) T8 3 R 47
I3, REARTRI A0 R AR B SR A BOE R R TR
AR L F' B TR CNSS H dahlgren 4 il
FEA B TBCRL R G I e>2.5 ms, HAb Rl £
BRI TS, PR AT DA T I AR PR K dahil-
gren ZH ML) >R, 1EAR, dahlgren 40l AT 4
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RIS B, N IEAY R (AR A
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amplifier/filter

S
peristaltic
pump \ W l

- | OB R e
NI HPTLE 5 converter
P tissue placement
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/2
A A HL i
thermostat computer
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copper mesh electromagnetic shielding room

1 RSN ERIERTE

Fig.1 Platform for electrophysiology in vitro
1.3 BAEIHEI

FEIER TR Z AT, MER AR MR 2 h
fifi CNSS W4 [ & R AR E o AT QR
RO (TS R ) W (5. 10 F1 20
TU/mL) #3715 min, VIEJ FSH % AU AT 15 min
R E

PRI SL 85 b, A DA I FSH W (10
TU/mL) AYHT 15 min fE X BRLL, 5 HER 15 min
FSH % (10 TU/mL) FIAE B 761 38 3 32 AR 45 5 1 il
) FRBI-8(d 2 Mol A= B A BR 2 7)) i Wi (40
ng/mL) AR &9, SR J5 H 0 IR FSH % W (10
IU/mL) 15 min, )5 AEREPER 15 min,

1.4 FSH¥ CNSSHEFFTIX=EHNF MWL

ML

wit

9 T #85% FSH % CNSS H1 fshr 1 L-Ca* F ik
52N, CNSS A8 S 5 37 BV & TR A
MG L, HEUBRMERE 20, REHER
FSH ¥ # (0. 5. 10 A1 20 IU/mL) 30 min Ji5 57 B %%
FPRA P, BT-80°C f#17, HTIREMIIE.

1.5 ERFEBEXRIAEEN

TE ABI 7500 (Applied Biosystems, 3% [#) X #%
R P S 9% )% 22 & PCR 5 (quantitative real-time
PCR, qRT-PCR) */iE/AF CNSS H' mRNA ik
IKVHEA T T . SRR AR I L VK A 43Ol
JGRE AN ] TRIzol 2 U 2H 2B RNA [ i .
S %52 I PrimerScript™ RT reagent kit with gDNA
Eraser (TaKaRa, HA<) il Ui W] 4. qRT-PCR )i
& & 2 L TB Green” Premix ExTag™ Il (TaKaRa,

https://www.china-fishery.cn

HA) AU 4 . [ 2488 95 °C 48Pk 30 s
95°C 5s; 60°C 34s, 40 MEF; 95°C 15 s;
60 °C 1 min; 95 °C 15 s; HEHZE 5 22 il 1 fit i
&, UKR™YrestE. 25 UAmR, HH
B-actin fE NS IEH , R 27k H 5L 194
YRR B-actin, fsh. fshr. crh, Ul F1 U Y
51497t NCBI 7£4% Primer-BLAST M3 153 (https:/
www.ncbi.nlm.nih.gov/tools/primer-blast/), F-Hi14:T.
AW TR (L) A IR A R T A B (3 1),

®1 EEREZESHEARSIIFT

Tab.1 Primer sequences for each gene used for

gene transcription analyses

eS| eIk
gene GenBank accession no.

FF(5'—3")

sequence (5'—3")

P-actin HQ386788 F: GGAAATCGTGCGTGACATTAAG
R: CCTCTGGACAACGGAACCTCT

Jshp AB042422 F: ACTGGTCGTATGAGGCGAAGCA
R: AAGCGTCCGCAGTCAGTGTTC

fshr AB303855 F: GGGCGTCTACCTGGCTGTCATA

R: CACTGGCGAACACCGTGATGAA
crh XM_020087578 F: AAAGGAGGTGAAGGAGGA
R: AAGAAGGCAACAAGCAGA
Ul XM_020105024 F: GACCTGCTGAGCGACAAC
R: TCATCCTCGGCTATCTGG
un XM_020089067 F: ATCTGCTGAGATGCCCTATC
R: CTGTTGTTCTCCACCGTCTC
F: GGAACAACTGTCACAACCGC

R: CAGCGCACTGGTTAGGGTAA

L-Cd®  XM_020089067

1.6 BB

S 56 K05 4 i GraphPad Prism 8.1 % {4 i 47
G307 o EHLAE B T ] Wilcoxon F X A6 45 43
B FSH X} dahlgren 20 it ji 4B S A RE M o E 2 T
240 Bsf 240 L ) TR AR R RS =30 % B, AR
i R 6% I =5 e 17 25 0 T AR FL TS SR AR A B4R
B B 20 ML 98 A B s i1t . fdH Dunnett [G
ZH BT FSH i i 2l -5 % B4 2 ] JE PR 8 38
HINZES . ] Pearson [ ik T AN R 48R A HH
KM AT, P<0.05 NN EASI¥25%.

2 4

2.1 FSH % dahlgren ZHR A EE 5E TR S2 0T

El 2 d, o5& CNSS 20 it i A i o 3
, N M YE dahlgren 40 M9 AF BHERAE IF 38 4

R E K224 F 7/ sponsored by China Society of Fisheries
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Spike2 FAFXT S A ik L AL L 43 7 45 3 3 A4~ dahl-
gren 21 L (1) spike FF 51 & o 3X 3 >4 e 7E FSH j#
T ET RIS S AR A, 4 3ER 10 TU/mL FSH
VAT VIR 240 e 4SS O A A, R TR FL A R
.,

ot g 10 TU/mL R SRR
FSH 10 IU/mL

control

AT AT A O —
HHHEH-H FHHHi—H———H— R
100 s
& 2 {&SNEAEIRIEFE FSH X CNSS  dahlgren
4 B Y BB SR R D 201G

Pl o BT — AT IC SRR B LA S AR, R IIEATIC R A2
H1 Spike2 43 HT HH K 1 524 dahlgren 21 i spike /751 € LAHE
¥ 15 min FSH 10 IU/mL Z AT #J 15 min {E A% B
Fig. 2 Extracellular multiunit recording from
dahlgren cells in the CNSS, showing the response to
superfusion with FSH

Representative raw traces (top) showing the response to superfusion with
FSH (10 TU/mL, 15 min) by extracellular multiunit recordings and using
Spike2 separated out individual units (bottom) from the raw trace; dis-
charge activity of dahlgren cell was analyzed in the last 15 min of the

control recording time (control), FSH treatment (10 IU/mL, 15 min)

FSH X} dahlgren 4fl i ik f 1% 3l AT g LA —
() e BE AR M . 7E 5 TU/mL FSH B 3 1 1a], 6/14
(14 NARAESR B 4 FESC56 ) A2 I i AR 38
1£ 10 TU/mL FSH 5% 20 IU/mL FSH # i E], 9/13

(13 DRMIK B 4 4 10) 5% 13/14 (14 400K B 4
JFE S ) A A0 IR R SR G . A BV dahl-
gren 4 I AF A LT R U, 5 TU/mL FSH fgtg 5%
A2 Pt dahlgren 4 At A9 ik L A%, H R TG IR 35 25
5 (P>0.05), iR 101U/mLFSH 5§20 1U/mLFSH
75 e I dahlgren 4 Jfd ik H AT 232 1 2 5 (P<0.05)
(K1 3). fE g X7, #EWE 5 IU/mL FSH
oY, 10 TU/mL FSH %5 & i 41 i i o 85 =006 e 35 A%
b (P>0.05)(3 2). TM#EYE 20 IU/mL FSH B, # 1k
T T H 0 S B0 (6714 5575 0/14), TRk
RUTHCH AT B 2 (114 55755 5/14), 40 5
P AR X e A i 25 AR R (P<0.05)(F 2),

T i 2 FSH & 75 /E H T FSHR 3 1M 5%
dahlgren 4 Jid (1) 5 B A%, EAT T 40 5 SE 5
i 2 Spike2 B AR A H B L A B AR ) 4 A4
dahlgren 4 Jfl . 10 TU/mL FSH AE % {i¢ 3 20 Jfd ik
MR, H 2 7EHEVE 10 IU/mL FSH F1 40 pg/mL
FRBI-8 TR A A A 20 B0 AR O R AR, 2%
T A2 B B 10 TU/mL FSH 48 i g v 4 2%
REATG , 7 B i A0 00 I8 I 3 200 O b 00 4 5 i 44 15
(1 4). 7E55 1A FSH S BE LT, 12/17 /> 20 il
T HL BB A BE ; #E FSH A1 FRBI-8 3 5] 3 3 i
5/17 A~ 40 BRI R AR s 7E5R 2 /) FSH B
BT, 10717 A 20 B Ak AR BRI SR, 9/17
A 4B AE PR B L A R, o, FER 1
A~ FSH BA 7 4 970 s 200 Jt %) 0 Hh A0 3 I 35 T vy (P<
0.05), #RMi, 7EBf)5 FSH #1 FRBI-8 3 [a] # i it
21 PR T FRL A TG R 3 AR K (P>0.05) . BEAL, A
2 /™ FSH B P J0 A 20 B (%) 5 b AR (8 351K FSH

600 2000
R E »
g s g 2 1500
v o3 400 f w 5
=8 =8
=3 == 1000 |
= % 200 ¢ =S
B2 2 w2 500 ¢
:E( o E( el

oL—— X 0
0 5
FSH ¥ &/(IU/mL)
concentrations
(a)

1000 .
. Sz 800}
Q
1 i
= o L
23 600
- BB 400 | —
K2
Q
22 200
. 0
0 10 0 20
FSH ¥ B /(IU/mL) FSH ¥R B /(IU/mL)
concentrations concentrations
(b) (©

3 A EIKRE FSH %t CNSS & dahlgren 20 BB 5T R O 2200
(a) FSH 5 1U/mL, (b) FSH 10 IU/mL, (c) FSH 20 IU/mL. * P<0.05, ** P<0.01, KA

Fig. 3 Changes in dahlgren cell discharge frequency in response to FSH

(a) FSH 5 TU/mL, (b) FSH 10 IU/mL, (c) FSH 20 IU/mL. * P<0.05, ** P<0.01, the same below
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% 2 FSH %I dahlgren 4R ER 2 5200
Tab.2 Changes in dahlgren cell discharge pattern in response to FSH

L papict 5 TU/mLAE IR pagict 10 TU/mL {2 GR i B 3% Xof 8 20 IU/mLAR BRsER
pattern control FSH 5 IU/mL control FSH 10 IU/mL control FSH 20 IU/mL
1A silent 4 2 2 0 6 0
BRI burst 0 1 2 3 1 5
FEEA rigid 0 0 1 2 0 2
fiARZ  phasic 10 11 8 8 7 7
+40 pg/mL i YR 52 A b A i 57 ns
+FRBI-8 40 pg/mL ns *
@ e . 500 | s
X 10 TU/mL R BB EE Vel — o |
H [=]
control  FSH 10 IU/mL elution E L:; 400 | 1
2 2 T
= 8 300 f
|40 mv =%
B 20200 F T
g _g 100 ¢ | |
=
0 I_‘ | | — I
1 2 3 4 5
2H )
groups
] 8% SRR BT R SERH Y 2
4 FRBI-8 %I dahlgren 40 EENAI R 5 FRBI-8 % CNSS & dahlgren ZBf
Je#EYE FSH(10 TU/mL)1S min, %% # % FSH(10 IU/mL) Al FSH 32 R CESOEAT

fd 45 £ 30 41 77 FRBI-8(40 pg/mL) V& & 4 15 min, 4R J5 5 20 3 it
FSH(10 TU/mL)15 min, B & ¥EHL 15 min. B & BT — 170 % 1)
& SR RIS B AR, R TRAT IC SR A 2 B Spike2 FAF4 HT HSK
FJ 4 dahlgren 4 Spike 751 &
Fig. 4 Effect of FRBI-8 in the activity of
dahlgren cell

The response of dahlgren cells to superfusion with FSH (10 IU/mL,15
min), then 15 min superfusion with FSH (10 IU/mL) and FSH receptor
binding inhibitor FRBI-8 (40 pg/mL), after 15 min superfusion with FSH
(10 IU/mL) alone and elution period. Lower traces show activity of indi-

vidual units separated out from the raw trace by Spike2

1 FRBI-8 L[] 78 37 [ BE (P<0.05), 1M £E B 5 Bk
R B A AR S B T H (P=0.06)(4] 5).

2.2 FSH %} CNSS & fshr 1 L-Ca* Fix B 220

X BAARL, FSH X B AR CNSS 23
Uit 30 min J5 fshr B9 R I5 5 JC W E 2 7 (5 IU/mL
FSH: P>0.05, 101U/mL FSH: P>0.05, 20 IU/mL
FSH: P>0.05), 5 IU/mL FSH F 10 IU/mL FSH
Wi H: L-Ca® B Fe 8 SX IR AN L C B3 24 5 (P>
0.05), {HJ& 20 IU/mL FSH #E i 4 H: L-Ca® 3k
w2 LI (P<0.05)(% 6).

23 EIEZET KW fshr 5 erhe UI 1 UII
FIKERHERX M
Xop B A 21 M F 6F GST 4331 5 fshp I fshr

https://www.china-fishery.cn

14 2H s 2.FSH (10 TU/mL) #¥i; 3.FSH (10 IU/mL) F1 FRBI-8 (40

pg/mL) VB A HER: 4.FSH (10 IU/mL) s SZEMM B . ns. &

gt aEEm X

Fig. 5 Changes in dahlgren cells discharge frequency in
response to FRBI-8

1. control; 2. FSH (10 IU/mL) treatment; 3. FRBI-8 (40 pg/mL) plus
FSH (10 IU/mL) treatment; 4. FSH (10 IU/mL) treatment; 5. elution

period; ns. not statistically significant

)25 AT A O E S BT, AR OR, GSIH
Sshp I FRIA 2 B EAM S (r =077, P<0.01),
M5 fohr B3R 3K &8 00 W & M0 X (- =024, P>
0.05). XF fshB 5 fohr B 3235 w8 IEAT A 20 BT,
G5 R KW — % T E MR E (r=0.04, P>0.05),
Xt fshB 55 erh, UL A1 U B3R IE R IEFT A 56
P, GEREM fshB 5 orh T U 1 IR RICE
FAEME (r,=0.01, P>0.05 flr=0.49, P>0.05), Tfi
5 Ul A2 B EIEMK (r=056, P<0.05),
Xt fshr 3505 erh . UT M U FEIK &7 56
o, SREEW fshr S orh, UL F1 U R X
BB EME =0.12, P>0.05; =0.06, P>0.05
F1=0.09, P>0.05)(F 3).

3 ik

ARWFIE B BT T FSH G KA b 28 Py 431 41

R E K224 F 7/ sponsored by China Society of Fisheries
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—
——

fshr mRNA A X} FRiE &

relative fshr mRNA expression
[\S]

0
0 5 10 20
FSH & & /(IU/mL)
concentrations
(a)
4 -
=
.8 *
% 2
92 3 '
= <
Z .
2 | T
EQ =
K~
STt L
~ g
e
0
0 5 10 20
FSH ¥R /(1U/mL)
concentrations
(b)

6 FSH Xt CNSS # fshr fl L-Ca" R 2RI FM
Bl LU 2R HE B (meantSE) KR
Fig. 6 Effects of superfusion with FSH on the relative
mRNA expression for fshr and L-Ca* in CNSS

Data are shown as mean+SE

i (dahlgren 21 i) & 2 Y52, S 45 R KW,
FSH A5 6 AR 2 0 W R G T 8l . B AR
A PR S 45 B W], FSH 45 4 FSHR i 1 42 %5
dahlgren 2 Jfd f5C A 006, 1T HL AT G55 88 40 20
T 5 b TR H 2 A R e R CHL o BRI CNSS
5% T 20 IU/mL FSH 30 min Ji5, L-Ca®* 355
W L A, shp iRl RS GSIA U
Feik i A,

25 P D6 A0 L ) L 3 B 78 AL 5 A T
Z RIS Bk RAE—iE . KEWFST K FSH 767

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

ERUER S EF T REEEN, MXT
FSH X 40 il FL 1% B i s ma i 52 4520 o FE X BB
40 8 (human cumulus oophorus cells)"”, K i 2E/K
FLA) G40 i (rat sertoli cells)™™ 1% B 85 50k: 20 ity
(swine granulosa cells)”"! i 55 2B, FSH Al {2
HEAR R AR BTG B . FEAS LIS T R AR R O
FSH fi£ #f T dahlgren 4 L i 750 HE A 3% . 44 Jf i L
ARG I, UK 20 M WA Bl Y B s P
BEAN, B8 0 D6 40 JE ) R 43 I 3% B AN 5 Ll R
WRA K, S5 HBREE A G, B
Y T EEL 2 A v A R A A R ) A
TEAMESE Hh A B8 FSH 755358 43 4 f ph i 1k Y 0
SRR A g e RO, o 3 s IR SR FSH vl REAIE i#F
dahlgren 2 Jifg 1 28 JIK 14 59 3 B

FSH i it 5 40 I (% FSHR 454, #Emifr
UM A A — R AN E PTG S . FRBI-8 /& M FL 3
WA N EBR—Fh 8 IIL &Y, fgteFHIr FSH 5
FSHR 45 &, i R 2 B8 B0 fb -2 1 G A
(cAMP-PKA) ak =M LEE (IP3) {5 5", 7EAC
SE6 &% B8 FRBI-8 1] Uil FSH %5 59 dahlgren
200 JY P AT AR ) B . R BE 1 T FSH il FRBI-8
5 FSHR H A 8¢ /& 1 5% Al J) 5 FSH F1 FRBI-8 4%
4 FSHR 53 R U N W HF 82 K 05 5, dF &
£ FRBI-8 41| dahlgren 4N ARG HER . AT,
TEARFVERE ZEBRE S, fohr Tk &R
FE PRI A S U122 Andersona 4P FE AR K
WK . (Oncorhynchus kisutch) BB 5%+ % 31 FSH
BRI R B AR B O EE AN fohr RN B, RS
ARSI EE AR, B CNSS 1E FSH it 5
Sfohr IR I 0 E AB, (HR T E R A
B o XUEZE LW, FSH i i FSHR i 47 dahl-
gren AHMICHLTE 30 .

e FLZh Wb, FSH REHE I K& 4 L4 [Ca™]
Wt L-Ca™ VR AR P, F 177 el 28 4 At rl A 3
2, [Ca’ WA A5 A M A T 53 W3 B A
G SR &, L-Ca™J& dahlgren 40 & A 18 &
AU, DA AR S i 28 R 43 WA A3 1 SR U 22
DR &M, TEA AR PIAEH T dahlgren 4
ks e B R/, R L-Ca® 35 5 T P,
ARSLE R SR AR MIERA R, 7F FSH ¥t
Ja L-Ca' A e 3 DH . i, XS5 LK
L-Ca* 1] it 5 FSH {i& ¥ dahlgren 41 it it B 15 50

BEE DN A T, AT FSH A3
H B2 A EiTHE . AR ALERS Kajimura
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=3 WEMIFET shBER fshr 5 crhy Ul F0 Ul FRIEEHIE XM

Tab.3 Correlation analysis between fshp or fshr and crh, U1 , UIl mRNA relative levels of female P. olivaceus

HARAEI T fshp mRNAFINS ik & Sshr mRNAAR R Rk
correlation analysis relative fshf mRNA expression relative fshr mRNA expression
PR EU % MR A 0.77 —0.24
gonadosomatic index correlation factor
PA 0.001* 0.42
P value
Sshr mRNAFHR 15 & MR AL 0.04
relative fshr mRNA expression correlation factor
PlH 0.89
P value
crh mRNAM X ik & iR 0.01 0.12
relative crh mRNA expression correlation factor
PfH 0.97 0.68
P value
Ul mRNAN X R MR AL 0.49 0.06
relative U I mRNA expression correlation factor
PfH 0.07 0.85
P value
UIl mRNAAHX Rk & MR AR 0.56 0.09
relative U1l mRNA expression correlation factor
PfH 0.04* 0.76
P value

s IR R sApII R IE R, CNSSHGIfshr. crhy UT MU FRIERE; *. P<0.05
Notes: fshf mRNA relative levels in the pituitary and fshr mRNA, crh mRNA, U I mRNA, and UIl mRNA in the caudal neurosecretory system

(CNSS); *. P<0.05

GRS R — B, AP fshp KA
5 GSI 2 B IEAHC . X LEE5 /R 5 I JE K
H fshf 1) 3K AR — 5 TR B R S i 1ff 3 o
FSH i & it . © A BF 58 R WIFE K VG 5 (Gadus
morhua)®” FBE 15 X2 0 (Ictalurus punctatus)™®
WHEE MR L E, DR fohr )R IE B RFF
XA RS . A R S AR S AL,
CNSS 1 fshr B 36351 5 fshp W335 1 F GSI ¥
ToEMEME, IAN, B 5 erh MU T FRA R
BB EMGH, RS Ul WF K283
TEAHDG . Lo it 7eR WY, g Ul FI [Ca™]
f) a5 CNSS H L-Ca” Rk m 15 GST 2
AT A A, Ak, BB U T FrdRic iy T2 A
dahlgren 20 it 8 & 2 AR IR AU, FEAR SIS
rh S FSH AT LA 308 7 240 B H #1280 755 F 5 1)
FRR T . XS gs A — DR W] T FSH vl e il
¥ CNSS U T #A BUFN 5330 o

SRR ) 3 R TR A FSH {5l A
o I o AR T SR AR v s 193RI, FSH
AT LS it v T T AR BRI e M R fohr 2235 1D
HAEFPY BeAbh, R RE A% 52 A o 6T dahlgren 4
MG S0 b T iR R S Sk Ul
)& & . CNSSHh Ul i 3RiE & D K U FRIc
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dahlgren A fIECE B T4 TARBIRSE AP AGAMA
1M U5 hCG AHAL, BE S 12 HE R AT A1 5 #0215
E2 (73t FIRESIRAEW] FSH l figdx U I it
— LTI, (HIEHHE— PR

i BRIk, ASCERETREW], FSH nlfEim T
PRt L-Ca® 1335, 1At 2 T i 1 3R A7 5 4
It Lk TR R e A A R . AR, U
FSH 14 B BE 1 A9 B H Bk R LW U Tl n] et
FMERR R A B i R A T AR

(3 7 BA A SUT 52 P sl A2 B Al 25 8 &)

SE ik (References):

[1] Levavi-Sivan B, Bogerd J, Mafianés E L, et al. Perspect-
ives on fish gonadotropins and their receptors[J]. Gen-
eral and Comparative Endocrinology, 2010, 165(3): 412-
437.

[2] Mylonas C C, Fostier A, Zanuy S. Broodstock manage-
ment and hormonal  manipulations of fish
reproduction[J]. General and Comparative Endocrino-
logy, 2010, 165(3): 516-534.

[3] Schreck C B. Stress and fish reproduction: the roles of

allostasis and hormesis[J]. General and Comparative

R E K224 F 7/ sponsored by China Society of Fisheries


http://dx.doi.org/10.1016/j.ygcen.2009.07.019
http://dx.doi.org/10.1016/j.ygcen.2009.07.019
http://dx.doi.org/10.1016/j.ygcen.2009.03.007
http://dx.doi.org/10.1016/j.ygcen.2009.03.007
http://dx.doi.org/10.1016/j.ygcen.2009.03.007
http://dx.doi.org/10.1016/j.ygcen.2009.07.004
http://dx.doi.org/10.1016/j.ygcen.2009.07.019
http://dx.doi.org/10.1016/j.ygcen.2009.07.019
http://dx.doi.org/10.1016/j.ygcen.2009.03.007
http://dx.doi.org/10.1016/j.ygcen.2009.03.007
http://dx.doi.org/10.1016/j.ygcen.2009.03.007
http://dx.doi.org/10.1016/j.ygcen.2009.07.004
http://dx.doi.org/10.1016/j.ygcen.2009.07.019
http://dx.doi.org/10.1016/j.ygcen.2009.07.019
http://dx.doi.org/10.1016/j.ygcen.2009.03.007
http://dx.doi.org/10.1016/j.ygcen.2009.03.007
http://dx.doi.org/10.1016/j.ygcen.2009.03.007
http://dx.doi.org/10.1016/j.ygcen.2009.07.004
http://dx.doi.org/10.1016/j.ygcen.2009.07.019
http://dx.doi.org/10.1016/j.ygcen.2009.07.019
http://dx.doi.org/10.1016/j.ygcen.2009.03.007
http://dx.doi.org/10.1016/j.ygcen.2009.03.007
http://dx.doi.org/10.1016/j.ygcen.2009.03.007
http://dx.doi.org/10.1016/j.ygcen.2009.07.004
https://www.china-fishery.cn

14

TEMSEE, . AROMIERER X 67 Al i 22 000 R BTG 3 152 1 17

[4]

[10]

[11]

Endocrinology, 2010, 165(3): 549-556.
B, RS 0 RN SR K LA B A R
HR R [I]. K72 2241, 2020, 44(3): 505-513.

Li W Q, Gui J F. Stress coping strategy and its applica-
tion in stress resistance breeding in fish[J]. Journal of
Fisheries of China, 2020, 44(3): 505-513 (in Chinese).
EONHE, FEAUK, ZIJ0NE. AR R M R RN A
43 W ARG AP I R A D). K AR AR W A, 2014,
38(4): 780-785.

Li W Q, Cheng R B, Lan Z H. The application of elec-
trophysiological techniques in the study on the fish
caudal neurosecretory system[J]. Acta Hydrobiologica
Sinica, 2014, 38(4): 780-785 (in Chinese).

McCrohan C R, Lu W Q, Brierley M J, et al. Fish caudal
neurosecretory system: a model for the study of neuroen-
docrine secretion[J]. General and Comparative Endo-
crinology, 2007, 153(1-3): 243-250.

Chen H, Mu R. Seasonal morphological and biochem-
ical changes of Dahlgren cells implies a potential role of
the caudal neurosecretory system (CNSS) in the repro-
duction cycle of teleostean fish[J]. Fish Physiology and
Biochemistry, 2008, 34(1): 37-42.

Lu W Q, Worthington J, Riccardi D, et al. Seasonal
changes in peptide, receptor and ion channel mRNA
expression in the caudal neurosecretory system of the
European flounder (Platichthys flesus)[J]. General and
Comparative Endocrinology, 2007, 153(1-3): 262-272.
PG, ARt r. [k 5 R FRAH 22 00 U AR G R RR I 4
B FAE N AP 1 2 op B AR [T]. 7K 7= 2441, 1986,
10(2): 205-211.

Xu G X, Zhu H W. The ultrastructureal changes of the
caudal neurosecretory system of Megalobrama ambly-
cephala during the artificially induced spawning[J].
Journal of Fisheries of China, 1986, 10(2): 205-211 (in
Chinese).

Marley R, Lu W Q, Balment R J, et al. Cortisol and pro-
lactin modulation of caudal neurosecretory system activ-
ity in the euryhaline flounder Platichthys flesus[J]. Com-
parative Biochemistry and Physiology-Part A: Molecular &
Integrative Physiology, 2008, 151(1): 71-77.

Yuan M Z, Li X X, Long T Y, et al. Dynamic responses
of the caudal neurosecretory system (CNSS) under
flounder

olivaceus)[J]. Frontiers in Physiology, 2020, 10: 1560.

thermal stress in olive (Paralichthys

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Yuan M Z, Li X X, Lu W Q. The caudal neurosecretory
system: a novel thermosensitive tissue and its signal
pathway in olive flounder (Paralichthys olivaceus)[J].
Journal of Neuroendocrinology, 2020, 32(6): e12876.
Yamaguchi T, Yamaguchi S, Hirai T, et al. Follicle-
stimulating hormone signaling and FoxI2 are involved in
transcriptional regulation of aromatase gene during gon-
adal sex differentiation in Japanese flounder, Paralich-
thys olivaceus[J]. Biochemical and Biophysical Research
Communications, 2007, 359(4): 935-940.

Sun C Y, Duan D, Li B, et al. UIl and UT in grouper:
Cloning and effects on the transcription of hormones
related to growth control[J]. Journal of Endocrinology,
2013, 220(1): 35-48.

Jia Y D, Sun A, Meng Z, et al. Molecular characteriza-
tion and quantification of the follicle-stimulating hor-
mone receptor in turbot (Scophthalmus maximus)[J].
Fish Physiology and Biochemistry, 2016, 42(1): 179-
191.

Kwok HF, So W K, Wang Y J, et al. Zebrafish gonado-
tropins and their receptors: I. Cloning and characteriza-
tion of zebrafish follicle-stimulating hormone and lutein-
izing hormone receptors-evidence for their distinct func-
tions in follicle development[J]. Biology of Reproduc-
tion, 2005, 72(6): 1370-1381.

Lan Z H, Zhang W, Xu J L, et al. Modulatory effect of
dopamine receptor 5 on the neurosecretory Dahlgren
cells of the olive flounder, Paralichthys olivaceus[J].
General and Comparative Endocrinology, 2018, 266: 67-
77.

Brierley M J, Ashworth A J, Craven T P, et al. Elec-
trical activity of caudal neurosecretory neurons in seawa-
ter-and freshwater-adapted flounder: responses to cholin-
ergic agonists[J]. Journal of Experimental Biology, 2003,
206(Pt 22): 4011-4020.

Ayres L S, Bos-Mikich A, Frantz N, et al. Electro-
physiological responses to different follicle-stimulating
hormone isoforms on human cumulus oophorus cells:
preliminary results[J]. Revista Brasileira de Ginecologiae
Obstetricia, 2018, 40(12): 763-770.

Jacobus A P, Loss E S, Wassermann G F. Pertussis toxin
nullifies the depolarization of the membrane potential
and the stimulation of the rapid phase of “Ca’ entry
through L-type calcium channels that are produced by

https://www.china-fishery.cn


http://dx.doi.org/10.1016/j.ygcen.2009.07.004
http://dx.doi.org/10.7541/2014.109
http://dx.doi.org/10.7541/2014.109
http://dx.doi.org/10.7541/2014.109
http://dx.doi.org/10.1016/j.ygcen.2006.12.027
http://dx.doi.org/10.1016/j.ygcen.2006.12.027
http://dx.doi.org/10.1016/j.ygcen.2006.12.027
http://dx.doi.org/10.1007/s10695-007-9143-8
http://dx.doi.org/10.1007/s10695-007-9143-8
http://dx.doi.org/10.1016/j.ygcen.2007.05.004
http://dx.doi.org/10.1016/j.ygcen.2007.05.004
http://dx.doi.org/10.3389/fphys.2019.01560
http://dx.doi.org/10.1016/j.bbrc.2007.05.208
http://dx.doi.org/10.1016/j.bbrc.2007.05.208
http://dx.doi.org/10.1530/JOE-13-0282
http://dx.doi.org/10.1007/s10695-015-0128-8
http://dx.doi.org/10.1095/biolreprod.104.038190
http://dx.doi.org/10.1095/biolreprod.104.038190
http://dx.doi.org/10.1095/biolreprod.104.038190
http://dx.doi.org/10.1016/j.ygcen.2018.04.022
http://dx.doi.org/10.1016/j.ygcen.2009.07.004
http://dx.doi.org/10.7541/2014.109
http://dx.doi.org/10.7541/2014.109
http://dx.doi.org/10.7541/2014.109
http://dx.doi.org/10.1016/j.ygcen.2006.12.027
http://dx.doi.org/10.1016/j.ygcen.2006.12.027
http://dx.doi.org/10.1016/j.ygcen.2006.12.027
http://dx.doi.org/10.1007/s10695-007-9143-8
http://dx.doi.org/10.1007/s10695-007-9143-8
http://dx.doi.org/10.1016/j.ygcen.2007.05.004
http://dx.doi.org/10.1016/j.ygcen.2007.05.004
http://dx.doi.org/10.3389/fphys.2019.01560
http://dx.doi.org/10.1016/j.bbrc.2007.05.208
http://dx.doi.org/10.1016/j.bbrc.2007.05.208
http://dx.doi.org/10.1530/JOE-13-0282
http://dx.doi.org/10.1007/s10695-015-0128-8
http://dx.doi.org/10.1095/biolreprod.104.038190
http://dx.doi.org/10.1095/biolreprod.104.038190
http://dx.doi.org/10.1095/biolreprod.104.038190
http://dx.doi.org/10.1016/j.ygcen.2018.04.022
http://dx.doi.org/10.1016/j.ygcen.2009.07.004
http://dx.doi.org/10.7541/2014.109
http://dx.doi.org/10.7541/2014.109
http://dx.doi.org/10.7541/2014.109
http://dx.doi.org/10.1016/j.ygcen.2006.12.027
http://dx.doi.org/10.1016/j.ygcen.2006.12.027
http://dx.doi.org/10.1016/j.ygcen.2006.12.027
http://dx.doi.org/10.1007/s10695-007-9143-8
http://dx.doi.org/10.1007/s10695-007-9143-8
http://dx.doi.org/10.1016/j.ygcen.2007.05.004
http://dx.doi.org/10.1016/j.ygcen.2007.05.004
http://dx.doi.org/10.3389/fphys.2019.01560
http://dx.doi.org/10.1016/j.bbrc.2007.05.208
http://dx.doi.org/10.1016/j.bbrc.2007.05.208
http://dx.doi.org/10.1530/JOE-13-0282
http://dx.doi.org/10.1007/s10695-015-0128-8
http://dx.doi.org/10.1095/biolreprod.104.038190
http://dx.doi.org/10.1095/biolreprod.104.038190
http://dx.doi.org/10.1095/biolreprod.104.038190
http://dx.doi.org/10.1016/j.ygcen.2018.04.022
http://dx.doi.org/10.1016/j.ygcen.2009.07.004
http://dx.doi.org/10.7541/2014.109
http://dx.doi.org/10.7541/2014.109
http://dx.doi.org/10.7541/2014.109
http://dx.doi.org/10.1016/j.ygcen.2006.12.027
http://dx.doi.org/10.1016/j.ygcen.2006.12.027
http://dx.doi.org/10.1016/j.ygcen.2006.12.027
http://dx.doi.org/10.1007/s10695-007-9143-8
http://dx.doi.org/10.1007/s10695-007-9143-8
http://dx.doi.org/10.1016/j.ygcen.2007.05.004
http://dx.doi.org/10.1016/j.ygcen.2007.05.004
http://dx.doi.org/10.3389/fphys.2019.01560
http://dx.doi.org/10.1016/j.bbrc.2007.05.208
http://dx.doi.org/10.1016/j.bbrc.2007.05.208
http://dx.doi.org/10.1530/JOE-13-0282
http://dx.doi.org/10.1007/s10695-015-0128-8
http://dx.doi.org/10.1095/biolreprod.104.038190
http://dx.doi.org/10.1095/biolreprod.104.038190
http://dx.doi.org/10.1095/biolreprod.104.038190
http://dx.doi.org/10.1016/j.ygcen.2018.04.022
https://www.china-fishery.cn

18 Koo 4 46 £
follicle stimulating hormone in 10- to 12-day-old rat (Gadus morhua)[J]. General and Comparative Endo-
sertoli cells[J]. Frontiers in Physiology, 2010, 1: 138. crinology, 2009, 160(1): 47-58.

[21]  Flores J A, Veldhuis J D, Leong D A. Follicle-stimulat- [28] Kumar R S, Tjiri S, Trant J] M. Molecular biology of the
ing hormone evokes an increase in intracellular free cal- channel catfish gonadotropin receptors: 2. Complement-
cium ion concentrations in single ovarian (granulosa) ary DNA cloning, functional expression, and seasonal
cells[J]. Endocrinology, 1990, 127(6): 3172-3179. gene expression of the follicle-stimulating hormone

[22] Brierley M J, Ashworth A J, Banks J R, et al. Bursting receptor[J]. BlOlOgy of Reproduction, 2001’ 65(3) 710-
properties of caudal neurosecretory cells in the flounder 717
Platichthys flesus, in vitro[J]. Journal of Experimental [29] Anderson K, Luckenbach J A, Yamamoto Y, ef al.
Biology, 2001, 204(Pt 15): 2733-2739. Impacts of Fsh, Igfl, and high temperature on the

[23] Hasebe M, Oka Y. High-frequency firing activity of . . . . .

expression of genes involved in steroidogenesis, cell
GnRHI1 neurons in female medaka induces the release of o L

communication, and apoptosis in isolated coho salmon
GnRH1 peptide from their nerve terminals in the pituit- . . . .

previtellogenic ovarian follicles[J]. Aquaculture, 2019,
ary[J]. Endocrinology, 2017, 158(8): 2603-2617.

506: 60-69.

[24]  Cazalis M, Dayanithi G, Nordmann J J. The role of pat-

) ) o [30] LanZH,XulJL, Wang Y J, et al. Modulatory effect of
terned burst and interburst interval on the excitation-
. o . glutamate GluR2 receptor on the caudal neurosecretory
coupling mechanism in the isolated rat neural lobe[J].
. Dahlgren cells of the olive flounder, Paralichthys oli-
Journal of Physiology, 1985, 369: 45-60.
. G 1 and C tive Endocrinology,

[25]  Brierley M J, Bauer C S, Lu W, et al. Voltage- and Ca™"- vaceus{I]. General an ompardtive Endocrnology
dependent burst generation in neuroendocrine Dahlgren 2018,261: 9-22.
cells in the teleost Platichthys flesus[J]. Journal of Neur- (311 Pham K X, Amano M, Kurita Y, et al. Changes in the
oendocrinology, 2004, 16(10): 832-841. immunostaining intensities of follicle-stimulating hor-

[26] Gong Z D, Liang H Q, Deng Y Y, ef al. FSH receptor mone and luteinizing hormone during ovarian matura-
binding inhibitor influences estrogen production, tion in the female Japanese flounder[J]. Fish Physiology
receptor expression and signal pathway during in vitro and Biochemistry, 2008, 34(4): 357-365.
maturation of sheep COCs[J]. Theriogenology, 2017, [32] Kajimura S, Yoshiura Y, Suzuki M, et al. cDNA clon-
101: 144-150. ing of two gonadotropin  subunits (GTH-IB and-IIf)

[27]  Mittelholzer C, Andersson E, Taranger G L, et al. and their expression profiles during gametogenesis in the

Molecular characterization and quantification of the gon-

adotropin receptors FSH-R and LH-R from Atlantic cod

https://www.china-fishery.cn

Japanese flounder (Paralichthys olivaceus)[J]. General

and Comparative Endocrinology, 2001, 122(2): 117-129.

R E K224 F 7/ sponsored by China Society of Fisheries


http://dx.doi.org/10.1210/endo-127-6-3172
http://dx.doi.org/10.1210/en.2017-00289
http://dx.doi.org/10.1113/jphysiol.1985.sp015887
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1016/j.theriogenology.2017.06.027
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1095/biolreprod65.3.710
http://dx.doi.org/10.1016/j.aquaculture.2019.03.025
http://dx.doi.org/10.1016/j.ygcen.2018.01.017
http://dx.doi.org/10.1007/s10695-007-9195-9
http://dx.doi.org/10.1007/s10695-007-9195-9
http://dx.doi.org/10.1006/gcen.2000.7610
http://dx.doi.org/10.1006/gcen.2000.7610
http://dx.doi.org/10.1210/endo-127-6-3172
http://dx.doi.org/10.1210/en.2017-00289
http://dx.doi.org/10.1113/jphysiol.1985.sp015887
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1016/j.theriogenology.2017.06.027
http://dx.doi.org/10.1210/endo-127-6-3172
http://dx.doi.org/10.1210/en.2017-00289
http://dx.doi.org/10.1113/jphysiol.1985.sp015887
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1016/j.theriogenology.2017.06.027
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1095/biolreprod65.3.710
http://dx.doi.org/10.1016/j.aquaculture.2019.03.025
http://dx.doi.org/10.1016/j.ygcen.2018.01.017
http://dx.doi.org/10.1007/s10695-007-9195-9
http://dx.doi.org/10.1007/s10695-007-9195-9
http://dx.doi.org/10.1006/gcen.2000.7610
http://dx.doi.org/10.1006/gcen.2000.7610
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1095/biolreprod65.3.710
http://dx.doi.org/10.1016/j.aquaculture.2019.03.025
http://dx.doi.org/10.1016/j.ygcen.2018.01.017
http://dx.doi.org/10.1007/s10695-007-9195-9
http://dx.doi.org/10.1007/s10695-007-9195-9
http://dx.doi.org/10.1006/gcen.2000.7610
http://dx.doi.org/10.1006/gcen.2000.7610
http://dx.doi.org/10.1210/endo-127-6-3172
http://dx.doi.org/10.1210/en.2017-00289
http://dx.doi.org/10.1113/jphysiol.1985.sp015887
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1016/j.theriogenology.2017.06.027
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1095/biolreprod65.3.710
http://dx.doi.org/10.1016/j.aquaculture.2019.03.025
http://dx.doi.org/10.1016/j.ygcen.2018.01.017
http://dx.doi.org/10.1007/s10695-007-9195-9
http://dx.doi.org/10.1007/s10695-007-9195-9
http://dx.doi.org/10.1006/gcen.2000.7610
http://dx.doi.org/10.1006/gcen.2000.7610
http://dx.doi.org/10.1210/endo-127-6-3172
http://dx.doi.org/10.1210/en.2017-00289
http://dx.doi.org/10.1113/jphysiol.1985.sp015887
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1016/j.theriogenology.2017.06.027
http://dx.doi.org/10.1210/endo-127-6-3172
http://dx.doi.org/10.1210/en.2017-00289
http://dx.doi.org/10.1113/jphysiol.1985.sp015887
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1111/j.1365-2826.2004.01238.x
http://dx.doi.org/10.1016/j.theriogenology.2017.06.027
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1095/biolreprod65.3.710
http://dx.doi.org/10.1016/j.aquaculture.2019.03.025
http://dx.doi.org/10.1016/j.ygcen.2018.01.017
http://dx.doi.org/10.1007/s10695-007-9195-9
http://dx.doi.org/10.1007/s10695-007-9195-9
http://dx.doi.org/10.1006/gcen.2000.7610
http://dx.doi.org/10.1006/gcen.2000.7610
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1016/j.ygcen.2008.10.015
http://dx.doi.org/10.1095/biolreprod65.3.710
http://dx.doi.org/10.1016/j.aquaculture.2019.03.025
http://dx.doi.org/10.1016/j.ygcen.2018.01.017
http://dx.doi.org/10.1007/s10695-007-9195-9
http://dx.doi.org/10.1007/s10695-007-9195-9
http://dx.doi.org/10.1006/gcen.2000.7610
http://dx.doi.org/10.1006/gcen.2000.7610
https://www.china-fishery.cn

14 TEMSEE, . AROMIERER X 67 Al i 22 000 R BTG 3 152 1 19

Follicle-stimulating hormone modulation of caudal neurosecretory system
activity in the olive flounder (Paralichthys olivaceus)

JIANG Pengxin '?, PAN Xinbei ", LU 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, Shanghai 201306, China;
3. International Research Center for Marine Biosciences at Shanghai Ocean University,
Ministry of Science and Technology, Shanghai 201306, China)

Abstract: The olive flounder (Paralichthys olivaceus) occupies an important position in the mariculture. It has
proved as an useful model for study of caudal neurosecretory system (CNSS). The CNSS is a unique neurosecret-
ory structure of fish that may be involved in thermoregulation and reproduction. Previous studies suggest that
follicle-stimulating hormone (FSH) signaling is involved in the temperature-dependent sex determination and
reproduction in olive flounder. However, a direct effect of FSH on Dahlgren cells remains underexplored. Here, we
examined the electrophysiological response of Dahlgren cell population of the CNSS to FSH and the transcription
of related key genes of CNSS. In addition, the gonadosomatic index (GSI, %), the expression level of fsAf in pitu-
itary, and FSH receptor gene (fshr), corticotropin-releasing hormone gene (crh), urotensin 1 gene (U I ) and uro-
tensin II gene (UII) in CNSS during the breeding season were also analyzed. We found that FSH increased over-
all discharge frequency and may have changed the discharge pattern from silent to burst discharge in a subpopula-
tion of Dahlgren cells. The effect of FSH on Dahlgren cells discharge activity was blocked by the FSH-receptor
binding inhibitor (FRBI-8). The mRNA levels of fsir did not differ between FSH treatment and control group.
While treatment with FSH stimulated the expression of L-type voltage-dependent calcium channel (L-Ca™). In
addition, a positive correlation was observed between the fs4 mRNA levels and GSI or UIl mRNA levels during
the breeding season. These findings proved for the first time that FSH could act as a modulator within the CNSS
and enhanced our understanding of the physiological role of the CNSS in reproduction and seasonal adaptation.

Key words: Paralichthys olivaceus; caudal neurosecretory system; neuromodulation; follicle-stimulating hormone
(FSH); urotensin I

Corresponding author: LU Weiqun. E-mail: wqlv@shou.edu.cn
Funding project: National Natural Science Foundation of China (31572599, 41376134)

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries https://www.china-fishery.cn


https://www.china-fishery.cn

	1 材料与方法
	1.1 实验动物
	1.2 电生理记录
	1.3 电生理实验设计
	1.4 FSH对CNSS中基因表达量的影响实验设计
	1.5 基因相对表达量检测
	1.6 数据分析

	2 结果
	2.1 FSH对dahlgren细胞放电活动的影响
	2.2 FSH对CNSS中fshr和L-Ca2+表达的影响
	2.3 繁殖季节fshβ或fshr与crh、UⅠ和UⅡ表达量的相关性

	3 讨论

