he S g 5 JLLYAN
5540 % o5 8 Il KoE o Vol. 40, No. 8
2016 4E 8 A JOURNAL OF FISHERIES OF CHINA Aug., 2016

XEHS:1000-0615(2016)08-1186-09 DOI: 10.11964/jfc.20151110146

TS LHRH-A, X T) & py = R R H
I 8 I iR IR AR S0

wWE, HER, R &, ® F', % B
(1. AR R 2 Bl 2B, L7 B8 214081;
2. 5 [E K = R 5T B R A B T R
b8 e A e R R I YRR B SR IR R, VIR G4 214081)

WE: JTF8 65 AT EEE, HVILHRH-A Xt 7] 85 69 18 7= BOR RO M & dn il & b
WRW R, AR U2AR A TR TG A% R, @idE HLHRH-A, 317 A T4
B, M EAERE; RN ARSE R ¥R EETE, AR TR P T
BN DR AENERHETT REAHAR. ERE T, LRI A0 ug/ke. # o EEHHE
JRLHRH-A,, 7745 % f 71 % 4 16.67%3.34%; 16 71 6F % & B4k 4, 3 L ot 11 %
21~24h, & 7= % #83.33%%3.34%, FHE R £ 75.06%+6.19%. Vi 442 £21 hiy, m¥ F
17B-#f = & (17B-estradiol, E,). 1 7 & (prolactin). ¥ 4k I# & (thyroxine, T4). & Jfi
(cortisol). % Z& H (total protein, TP). 3. # (lactate)ZE A T it E £ E £ LA E TH
B A AE; = #t ¥ R B & B (three iodine thyroid, T3). H 4 = B (triglyceride, TG). CI £ Z %
% T W # Y, AW % 4 B (alanine transaminase, ALT). 4 ¥ % 4 B (aspartate transaminase,
AST). %% Jk (osmotic pressure). K’ Na' 2 4 F A8 & %, iR M b 354 7~
S ARk IR LI R, OVALR R Z B TP, TG. B#E. Na's Ky
I FMEE, I E. 8. T4, T3. CI'. ALT. ASTH i 3R45, Tk & 0 4189 X
WG WAMR. #REN, ATRZIBAFE. BREFEFH@HERT Zm, A
7 #7 %] 1€ F LHRH-A % 07 7 89 E WA= F o AR A B T AT R foad 7 8
M R R R AL, hH— TR TGAAE AT ERRER FRE
RH#EIE: 7147, LHRH-A,; 8 80R; 8 7 R, k4 fdsin; Ms

FESES: Q5921 Xk ARERS: A

J145% (Coilia nasus), 1P, FEEIEH IS, AR 57.5 (2, SR, T8 R 8 s N s B
(Clupeiformes). #:F}(Engraulidae). /& “HIKEIZE”, HAAE B ARYERR & B AR 24
(Coilia), JERKVLH B2 5t 09 A 5 I i 1% o A, HANTE SRR B A, A
2, DI B, Rmms, EACRIL=6"2H 20034F A2, HEK R EBEIE BEIR K Ol B 5 D
RE, RZ)RIBREHFRY, THER, 2K O B O A A F-IF R VLTI B i N T2 5%
BA IR BT AL o B A RN R K TR R AR FEEARMEGE ; B 201445, BUS T KT8 Fp 5
2R, VT T 685 300 g A 1A 45 i 2R T R TR JEFOAAE . NTUNE . N T &g
20074F 9 51 A F it [ 5K S AR 2 B K AR Bl A B B R
YGRS, 201247 4 VT ) B e 5 ke 2 0y o HAG, anfal S8 N T3R8 &40 T 1y 2R 5l

I #SBHEA: 2015-11-06 &R BHI: 2016-05-10
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SOREECy Py I EODE W AN Y A E
AR INZ — T 33 3R Ak B 4 i 2 DA 9 £
1 B A e A T vk . RV N T R ]
5% RUASE A AR A5 e b i B 220 5, EL IR D 85 3R
B8 ZN, BEAS R A AS 24 A0 BAOR S 2] B
AR R, W 5 A T R AL
FEIRIE R 32 B O BR W o kR VL) 65
AN T = O E AR, 50 28 W 7= 2O K
HOREAR O R PLBE o AWFSE L 24 N TR A1 1Y
JIBE W TE R G, BT e . ks kOt
SET7 i, RN TR G R a9 A A A it
117 RGBT, LA A 0 75 4 7 IO O 18 )
HEOR A R AL, O — A I Al 7D B A ML A
N T B AR PR 22 Hl

U bR

1.1 SRR

FHF 201546 H 10—12 H 7E H [E K 7= Fl 2
W5 Bt IR 7K e MDA 5T 0 B 2% i 5= B F S 5
Mty , SLER/KIE22~25°C, Tl e N T %
BHF AL, K8 (Cirrhinus molitorella)th V8 +41
JE K HF (Caridina nilotica gracilipes)” 45 2 515 1H 1%
B o 376 AR T £ 1A B A X — 3 244 18 7]
i SR A o SRS, o fa 1R (26.3542.10) cm
AT 5 (88.20+4.03) g5 A4 (29.83+2.28) cm,
PRI i (112.40+8.05) g MERRESE 505 1% . HEfA
RN, BRESEEENA AR ® RS ; M
AR R, R . R R

1.2 SEIERit

9B L T 5% I A S £ R ME P SR 4590, 43
& T348 mx4 mx2.5 mAY AR TP A, B
FE 60 T8 5t (MERREPE L < 1), 526 AR S
167 mx50 mx3 miy A AP . IE NS K AT,
R G B 5 ] 55 B 4L, 4351 A3~ RO AE R
W3 M, BT RRIER RO R, AR A X
B RN, i BEE 30 ng/kg . B £ K 9
B SR WA R B R A, (LHRH-A,, T
BRI 0.75% 1 Az HLER K L AR
15 pg/mL A LHRH-A, 1 51, A2 A 0 7 5 T ik
F/NF0.5mL,

MR ESE450.5. 8.0, 16.0F121.0 h43 51 A
B R TP B3 R s AR R i A S
¥, EMEF 1205, AF0.5 hH 60 H i 48 il
VE ) W SR 7E 3 2 52 57 U R 25 7 B 1 L o

1.3 BT

#f S ik 32 FE &2 70 mg/LIMS-2223F
(TR SEY N =R /% R NI N N N S T 4
Wi, RRERICR I, A7 R H 45 H (ACD)YBLEE, I
FE#R B 30 minJ5 74 °C& M4 T LL5000 r/min 0
10 min, FrfF I3 & T-20 CCHRAFERHI

Hawile IR TEE . L ER RN 17B- M
T (B R FH S S vE D (b s b T A
ARBEFERT, E), B 5 AR IR e P ik
J537 °Cift & [ =Ml F1 i )i 2 W2 (T3) i & 60 min,
ARBEFR(T4) 45 min, E,2h, FiEEL h, #EFLER
20h], ArESHIE, 3800 r/mingS.Cr 15min, HCHT
PEA ZE AL (PH 2EAZ A, xh6080,  Hh [l YAG: Il fike S5 1
SR, A AR bR bR EE xRl R 125~
2000 pIU/mL. E, 0.1~1000 pg/mL. T3 0.5~
8.0 ng/mL. T4 20~320 ng/mL, 2R 0454
R, grbREM e, RIS M L A AR YR EE
MwE . B F(TP). Hl =BR(TG). &A% 2l
(ALT)FI4 B 55 5 liff (AST) A I 5 2R F AL 2% %t
%, PA100 pLifi 3 R brifE i, 7635 [ D 50 & Cx-4
B g A A B, R &k R T e
BRI ELRBARAR . KB EE
PLSO pLIfi 3 A bn et , SR L8 FRIRT, 78
Gonotec?K 5,18 % [ 4% 030 (Osmomat 030, fE[E) |-
WE . MAEFLAR . Na', K'. ClI R FH g At
B ) TR 53 P A 3 70 3 2R A 0

BRI R (%)=L BRIET S O
W T 855 B8 )/ 25 BR BB T £ A 7 e T B AR
(B)*100

ZHE F ()= A 52 4 O B (A ) /A Az B B 2K
(1)x100

Ba % F Excel 2007F1SPASS 19.0% 43474
THAHT, S5 R LY (E 45 i 22 (mean+SD) KRR .

2 HEH

2.1 LHRH-A,%F 7] &% B 14 3% & §9 4 = 3R

TEK I 22~25 °C, MEMEPELLL - 1IISETF
HHTLHRH-AJ , BEE TI BT %8 16.67%+3.34%,
P77 0 I ] R 21~24 b, PR e P R 0 7 6
(VIR Bl 1-a)sOR @0V I, E1-b)% AR
WELREV I, Ell-c), f#7=% N83.33%+3.34%,
TG HIKT75.06%+6.19%
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Fig.1 Morphological changes of the ovaries in induced female C. nasus broodstock

a, b. ovary of C. nasus before LHRH-A, induction; c. ovary of C. nasus after LHRH-A, induction

22 ANIHEEAMTISFMEEI R, E,. T3R
T4 52

NT G, B E, ML E LU
WAL R S, BRI B TS R R
e, FESTLHRH-A,JF0.5 hik 20 (E, 4051
(703.01+5.22) pg/mLAH1(184.59+9.89) plU/mL, ZJ5
% TR, EIFSTLHRH-A, 21 hitf, 72 G4 ] 5%
() I 2% E o R A L R K OF B 2= 5 Ak, 43 5k
(12.76+2.88) pg/mLH1(57.65+8.67) ulU/mL, i i,
IF o 7= O 2H 7 85 1 1 3% By R L K S B A
W, AR (525.68+5.28) pg/mLFI(160.74+
8.33) WlU/mL, T37KF-7E{F Hf LHRH-A,J5 &2 T F¥
e, 221 hEf g7 o4l R B AR K R
(0.67+0.22) ng/mL, [fij A 7= B 24K SR 4k K5 7 58 v
K (7.24+£1.19) ng/mL, T4 B ETHE TR
A, [FRE21 WY 7= 8P 4 B K S #2MIK[(9.47+0.83)
ng/mL], TIA ™ B0 40 8% [(23.16+1.79) ng/mL]
F1).

2.3 NP3 7187 AR AR R A B B 220

TESTLHRH-A M T AR T8 R0 T e fii—
T {1 B #ll (hypothalamic pituitary gonadal axis,
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HPG) e 2P B 1 ) Bsf -t DA 458 10 107 38 52 57 1 3 5k
T F i — 3 R — 5 8] 41 21 %k (hypothalamic-
pituitary-interrenal, HPI)J N 2%, B 235 & B
P (A8 Ak, 3 T R o ] AR A D g .
o AW A R S L 9 T AR AR, R
Je LT SR N, FE16 hF ik BIIE(E ,
23914 (201.65+4.86) ng/mL . (59.31+2.82) mmol/L,
21 hik 7= BRI Y Bz oI R0 IS B 2 v R = R4
(P<0.01), =A<y B ZH 1 I {E A (0.66+£0.28) mmol/L,
TP E AR INRE . TPRIM BT . 5k
iR kas, TR FRES, 7N r 21805
I TR P4 (P<0.05)(2), ALTHIASTZ:
N A 5 R 8e Tt (H= DA ALT N
(6.20+2.63) TU/L, A Bl 2H 2(80.80+4.43) IU/L,
FLRR M FRI M SE LA R FREmEE. md
(9 FLIR 1 4 (4.2140.35) mmol/L, A7 BRZH FLIR{E
(6.83+1.33) mmol/L.

2.4 ANITHEARHEXTISMTSIEE KNa
KFICIr 892

M3 3% E M Na* . KOFICL 2 [ e B i 25 1
RN AER T EIEFR . N T ARG, KB5S
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R1 EEFNHTSFORERLR. B, TIRT4NER
Tab.1 Changes of plasma prolactin, estradiol, three iodine thyroid and thyroxine concentration under

spawning induction stress

b ESE gL HEFL /(U /mL) 17B-ME 1/ (pg/mL) U R 2R /(ng/mL) R B /(ng/mL)
time post hormone injection prolactin E, T3 T4
C 148.29+6.46 3673.72+4.63 20.31+0.07 6.55+2.66
FERE 0.5h 184.59+9.89% 703.01£5.22% 13.63+1.22% 15.414£0.22*
EHE 8.0h 154.41+3.92 57.41+2.44* 1.67+0.14* 4.38+0.28
ERE 16.0h 129.87+6.54* 19.10+2.82% 0.82+0.16* 6.41+0.27
G 21-S 57.65+8.67* 12.76+2.88%* 0.67+0.22% 9.47+0.83
FERE 21-U 160.74+8.33* 525.68+5.28% 7.24+1.19% 23.16+1.79*

T A TR A ()T i 2 1 22 57 (P<0.05); CHLFRIESIAT, MRU9IESSR0.5. 8.0H116.0 hy 21-STIRFESJG21 hi= GV, 21-UZIRES
JE21 AR . RN £in=9, FF

Notes: *. significant difference compared to the control (P<0.05); the C group is the samples before induction,following is the samples post induction
(0.5, 8.0, 16.0 h); 21-S is the spawning group post 21 h induction and 21-U is the unspawning group post 21 h induction. =9 in the each time point, the
same below

®2 EANHTISRERRGEREN

Tab.2 Changes of stress and metabolism indicators under spawning induction stress

Jﬁffiiglﬂ gbﬁﬁ?/gng/mL) ¥k (mmol/L) MEFA/ (L) H=M8&/(mmol/L) % & ZEE/(TU/L) 43 55 % B/(1IU/L) LI/ (mmol/L)

hormone injection cortisol glucose Tp TG ALT AST lactate
C 33.19+3.14 32.76+4.63 33.30+7.38 14.82+0.56 14.65+2.15 59.17+2.65 2.030.07

WG 0.5h 49.0245.20* 22.46+5.22% 35.2942.01 12.87+1.14* 30.93+4.09* 78.15£9.09* 4.13£0.93*
5 8.0 h 91.2243.21% 39.12:2.44% 45.65£5.03%  12.84+1.91% 32.99+7.23* 164.24+8.56* 6.07+0.36*
5 16.0h 201.65+4.86%  59.31+2.82* 36.34+2.79 6.56:0.36* 95.804+6.34* 627.13+4.63* 4.94+0.13*
I E 21-S 139.18+8.86%  34.18+2.88 47.36+2.88%  7.58+1.21% 6.20+2.63* 298.58+6.99* 4.2140.35%
w4 21-U 76.29+2.05* 0.66+0.28* 19.39+2.90%  2.13+0.42* 80.80+4.43* 243.77+9.04* 6.83+1.33%

JE. Na'. KRB RIE LT B, 16 hifik
F WM, 49 N(0.56+£0.05) Osmol/kg.
(0.79+0.05)F1(202.63+2.42) mmol/L, 75l ZH i) &
. Na'. K¥8hR453 %04 (0.30+0.01) Osmol/kg .
(0.4740.03)F1(119.45+2.88) mmol/L, 5 X ME4H I
i3 25 5 (P> 0.05); T A ™ B 2H (R (8 S 250K T %
W4 (P<0.05), 43514 (0.25£0.01) Osmol/kg .
(0.03+0.01)F1(55.32+2.90) mmol/L, CI &I H H74E
TREREE, 7RO AL R CL e B 5 AR T R 7 O
2H (P<0.05)(#3),

3 iR

SRAEARSIGFRD], B LHRH-A, 56 2
FE B I 7 VT D 85 2 i, L] 45 ) 5 2
BB 25 N T A i i 7 BRI IR, 5 itk
JIE N T AR BOR | FEAR N M 7™ 51 R /9 5

o, MEMEME - NERNEY LR,
HPGHIE A 45 iz #2098 2838 4%, HPIGh] 32 %L
AR N RN L T D A8 R 3 2 il 3 o e
PN A e M N T AR = RGN S A SR 1Y)
Gy

3.1 HPGHINZ

HPGHl 2 0 28 i dE 22 1 AR B R 4R ™ A AR
W, 2 g8 B KR L IR B
WA PR AR Ak, BT B i o A 02 AR U 2R R
B ZE (GnRH) A H: At — S 28 P43 WA X, 3%
R TR S AR ME IR PR (GtH), RBP4
PER B ERE,, B0+ &7 MGt 2 d i
N4y FER B R AT, EpRIAE &1
B £0 O 40 Y AR RN G BE 5 7R DN kAR
AP A DN BRI e A=+ . DR B . F R R,
WEPE A 3k 85 (Megalobrama amblycephala) ) U1 85

http://www.scxuebao.cn



1190 Ko %R 40 %

®3 EARNHTSHMEREEERNa K\ CURERNEL

Tab.3 Changes of plasma osmotic pressure, Na‘, K" and CI' concentration under spawning induction stress

PRSI A 15i% £/(Osmol/kg)

. L . K'/(mmol/L) Na'/(mmol/L) CI'/(mmol/L)

time pOSt hormone m_]ectlon osmotic pressure
C 0.29:0.02 0.32+0.15 115.61+5.30 70.93+4.05
FERIE 0.5h 0.28+0.01 0.58+0.06* 148.70+2.01* 20.81+4.07*
)G 8.0h 0.36+0.01%* 0.57+0.01% 170.81+6.46* 8.37+2.32%
ERE 16.0h 0.56+0.05* 0.79+0.05* 202.63+2.42%* 12.78+2.80*
G 21-S 0.300.01 0.47+0.03 119.45+2.88* 7.78+0.34*
FERE 21-U 0.25+0.01* 0.03+0.01* 55.3242.90% 23.72+1.40%

FUNMEFRENY, BARBEEHE A, M
HHE, & Eis e, MR RET, Mg E, R
FWEE AT 1/10, AWFFE, TIEHHE 0.5 h/5 Bk
PN, ZFRHE TR, AN T#™/E21h, 7=
H B EL 8 29 AR i 1/70, 11 A 77 B 4LE T3 9K 4
FRE R Ko S5 REH, BKFE,nT DR SE B 7
MRT, H2AmEHED .

3.2 HPEHMNE

HP Ui 2 #8128 o B 2809 NSO 4 2k o N T4
7 IO RS R TR R B TR R R
PR (CRH), 0 3 (A 7y 98 02 1 B2 R R
(ACTH), i T B L IR Bz Joi It (I 12 Joie e A £
B BT ), R R R N B B AR R AR
Bt R T I R A T A A R 2R A ) A
F L 7 BI04 B o It R 0 45 A 6 R KT
PPt T HRPT I O A BB 5 TR Y B AL B B
Bl KRR, HE W BT E AR, Al
R AR, [EARHEE . IR R A FCHE A RE PR
HESE R, A A A AR O R R
SXTAIM . HAE R . RN ALT
FLRR K S ARTP . TG/KP-#87E — 2 R JEE | S ik
T HAFAERF A R AL A A ™ 2
W E 2 B, 455 Al BE 32 Wi B 58 180 24 L2 HE B
iz,

Bz o HLAT R 5 E B i T R T A2
Beryhae! . AT, IR B T R
FFIMHE Na™, K23 550 R4 0 3% 22 5+
1115 2R 7 B 2H 0 o BRARC L AR R 32 3 TR i B
g, KXEAEARRVIALIPREFE Y 2, s
VR KR B AR . I, N A
FECE NEE T AN S TR S, AT A B
TR E ARG
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33 HPTHIRZ

T B — 2 R — R B i (hypothalamic-
pituitary-thyroid, HPT)X} 1 2% & & Fl 4 i H A o %2
R A YT i S G 28 N S W T Y
AR ol 2 A4 3 WA PR B R (TSH),  TSHi i 4R
FH T FOR B A e L5 1R 43 6 FHOIR B 98ZR (TH)
THEEMETIMT, TIREHEHLIGEN E T
AP TR, U8 (Oncorhynchus mykiss)Fl
W W 5 B AR (Oreochromis mossambicus)IfiL 15
TH/KF- 5 H G0 B PTAE FEIE AR SC P UIBRBE A
i & (Seyliorhinus canicula)F AR, 7T S EOPEE4H
MG OR BT AR H bRl L, A R PR RR A F O
i, THXFF T 0P 8 & A SCH AR R S  DTAR I
B HAERZEM. B4, FERIGHE(Clarias
gariepinus)VK A, ARSI THA] A2 {4 B 524 B ag
A A R THIS P AT X D S R s A i/ FH ™
KL, THS 5P Bk 248 i i) 580 38 VT AR OG o 7E A B
g, JIST IR TIEME ™ G R NG,
7 I 7 B A T3 K Sk 3 AT, T R 7 B 2
T3 SR AEFFTE B 7KV o T4k PRI %
T, JE MBS, H5T3ELM R
KPS AT R IR . d itk wT WL, THAE 7] 5%
BRSO B K IRl B B DU Dy A HEAE AT,
S i = B THSLC 2 HEN . FELL R BR IS £ (Oncor-
hyncus nerka)®™ . KW 1 (Oncorhynchus keta)™ |
I GO B B B8 i (Heteropneustes fossilis)™"155
WA RPIMES S . Wik, ®AKFEMT3FT4RE ]
B 7 O A 7 B 17 o D A

AW HGE Won , THAO A 5 B JH 72
YERT, TR Bk X AL A 3 M A 35 7 4 i 24 .
JENE 2 THAE B F 28088 E , F 208 o FOR AR
RZM(TR)KAF LW #0 o imi KF 9 THAE 2
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Brge, TERL T AR A 5 0 2 ) AR AR

Zr b, N i —aE APk R Al (HP Gl 2 5
GRS =& 3 DR - AL I8 §r A A
SREL, N T AR =S b 5| K N B R o 3 iR 3
SRR SIBURE $7 ¥ r3- A (NS Saal] FEREDE FUMIN
e 3 — 3 A — 5 A 4 205l (HP Tl ) #8107 285 8 42
TR BB, 51 KM AR 25 1 K = 4y i
PR, o) A B AR 2 X R R A, B
i) B 56 % B S CHEOR BT A e AR R . @4k H R
B | & B AU A 3 e R, R
JIE ) BE B A, S BLIRE TN IR R e, A

T 23 X HLAA 1 B 5 % B B HE O 1 pl 0 61 4 H .
il 3 T Fre i — 2 A — FF PR AR b (HEP T ) 1) ) 45
BECTH, THXS 5 09 5 & & K0P+ sk 242
PEVEHT, EAEHEDE By B, 2w 0 THS A 240
EH(E2). R, THE & m AR B AR
W, TR R SR

PRI, N T AR = 0o A o 7 A 1 I 38 3 2%
AT HPIh . HPTHh 52 i JFF IDE 7 % 25 138 2 g Fn
B UE 0 B IR PE DI RE , XFHPGH MR R 5 2
£l KR (o BT RO/ WIVA T ETE 7/ DS S TR LK L E
ok AP 7 S8 8 40 s G %) B i, [ I R A A A R
WRERYTH, #8438 I THRIE AR, Afedi e
7 B LB B T AR AL T
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Fig. 2 Effect of C. nasus spawning induction stress on reproduction
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Effects of LHRH-A, on induced spawning and responses of
plasma biochemical indices of Coilia nasus

XU Gangchun', DU Fukuan’, LIYan’, ZHANG Yong', XU Pao"*’

(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China;
2. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: Effects of LHRH-A, on induced spawning and plasma biochemical indices responses of Coilia nasus
were studied in order to accomplish the artificial breeding protocol of this species. LHRH-A, was used in those
farm-raised, two—year—old (over 2 winters) C. nasus to analyze the function of induced spawning. Plasma
biochemical indices of female C. nasus were determined using radioimmunoassay and chemiluminescent. Our
results indicated that the average mortality rate of C. nasus was 16.67% + 3.34% while female fish were injected a
dose of 30 pg LHRH-A, / kg body mass and male fish were injected with a dose of the half of the amount for
female fish. The time of oxytocin induction in those survival fish ranged from 21 to 24 h, the average spawning
rate was 83.33% + 3.34% and the average fertilization rate was 75.06% =+ 6.19%. The concentration of plasma 1783-
estradiol (E,), prolactin thyroxine (T4), cortisol, total protein (TP) and lactic acid (lactate) increased initially and
decreased thereafter while the contents of triiodothyronine (T3), triglyceride (TG) and chloride ion (CI") decreased
constantly and the contents of alanine aminotransferase (ALT), aspartate aminotransferase (AST), osmotic
pressure, potassium (K”) and sodium (Na") increased continuously within 21 hours after the LHRH-A, was used.
The results also indicated that high cortisol, total protein, triglycerides, osmotic pressure, sodium ions, and
potassium ions plasma environment, and a low 17f- estradiol, prolactin, lactic acid, thyroxine, triiodothyronine,
chloride, alanine aminotransferase and aspartate aminotransferase plasma environment occurred in those spawned
C. nasus. The opposite results occurred in those not spawned individuals. In summary, the normal functions of
liver and kidney of C. nasus were influenced by the manipulation of inducing spawning, which resulted in the fact
that the regulation of oxytocin LHRH-A, to egg maturation was restricted. This preliminary study revealed the
effect of LHRH-A, on induced spawning and responses of plasma biochemical indices of C. nasus and provided
the basis for the commercially artificial breeding of C. nasus.

Key words: Coilia nasus; LHRH-A,; spawning induction effect; spawning induction stress; blood biochemical
indices; female fish
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