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(FHWERFERBB AT REARFEIRE, 5 2606003)
HRBEREERAT RS FEYEFRFRELRE, 5 260607)

RE  EEx 1983 — 1996 FEXTAXERBROEARE, HBERAERLH KB
RARTUSEHER. B AR RMRRIEHN %R0 k08 kAR e %
B, X SMFAERMRAEBEKAASTERR. AREKHENFIRAERT LRSS
WA KRB RBEHE F(GHRF) MR B E T(SRIF) (N E A, R RMERTHE
(GnRH). #—_B(E,). {ZHREZBEEMR(TRH)MHZK(NYP) @ XE KB ROE
HARBER, IXRECAREOLERERBRNER. BIES, £KHER(GH) #
RERGEARKGH, FEERATE REAXNIYHRHLE, REEHEaKEHY
HASAL, HMOFHEROSE. BSRFERRT -1 (GF-D RAKME R LR
EREP YR, ARERMRZETEAME. FMERR. HR. BBl Bk &E.
B, M. B BRE. FEANAANPEEI b, EKERAEAMBEALE Na* /K -ATP
BERTETE, MINARKNEBERIER; B3 ORIMNEAERBRO BRI EEEEH.
Xt B ARKHER Rl HAE RS

FXRAFRAERBE(GH) ERAH &Ko R EZHTRGET 80 FR. 80FERE. &
sk GH MR B MG & R Ry AT 8, A2 GH B ERFREM T TR
K. K GH f91E APLEBTI BIE 4R S K4 KRR & sUR B B ISR
MUz —, HBIFRBRAMUER T AL ERAEREE, WE SN T A 5F
FHHE AT T SR A
1 BREKBENEARBSSBRERNHRER
L1 #2RA KRB R ATk (RIA) K g5

Cook %5(1983) HUCK MR RIA LM E 8 1 5 K Efhh GH (& &, HsdE T
- &t GH 9. Bolton %(1986) 3. T AR GH WE KRR, REKFE RIA
%, FRATRERKRE. BAKRA, SHRKKME. 8. Amago salmon
Japanese charr [fl# GH B & &; W5, BERFRMREABEAKXBARKE & GH K

"EXRARBEESHHTE, M08 E, K R/ B, HEF9BEIH, Hf, B
B (REL R RARE)TEARNMNIETHL TRORPNE S, HRMa% GHym R,
PERE LRI 2K RUtE3L 2 GH mm R, Bl —IE&s.
PR AR 19548 H30H, HIAM: 19644850,
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T RIA shtAngk g sy, HE0E N R 8E# S5 02ng /ml. Farbridge % (1991) %
P K8 A RRPS £ GH (resGH) #9 88 SiREHLIR, AL T 36 3% 4 1tk A g IR 4 18 % 40
Fri:(ELISA), iR A 1.56ng/ml Ll 1. 4828 GH #5 R4 RIA f1 ELISA 4 #y
B BB N — 2 B T EL AR A R A R L 4R 4 TR R

12 @RARKEENERARENF

Down % ( 1988) #% E 4% GH(rcGH) JLP(im) BB (ip) HEHA AR ARRK fa, I
% rcGH 6 h k3|l igig, 12— 24hfEZE—¥, 165 32d jFREEMRMEAKT; 7 Duan
2 (1991) ¥ RPN & 4 9845 GH(reGH) £ im = ip 443884, HRWHEIE 1h 5k
A, 2—3h5EE—FUT, 6bhEEMRMAKFE. TR, FIE GH EGAENRMAE
BRI 5 GH . ithsh, Moriyama %5(1990) iE B, *f L84 E =K & B B A AR
resGH, P 89135 %f resGH B MR Y =4 5% 15 h A1 30 min, JFF 24 h R RMKK
; Hertz %(1991) % GH(hGH) I\ OB HEE A A8, Him % hGH £ 30 min % 3]
WE e, H 160 min 5 ZERKKT; Moriyama %(1993) K4 resGH 1B AR O R
4T, W45 M %t resGH, 12 min AR Y H#, 48 min [FREZEMREAF. &R,
RERREM, RARRFTEAAINE GH, HABMRERRTEARR, BN GH
Aok ERE.

13 AaRAKEENSRRE

Cambre %(1990), & 5zt 48 B JR {07 £ B A S e €0 9 75 35 IE 9, ¥ 8% GH, TSH,
ACTH 48af94r 6 5F PRL, LH 41/l, HEMEFHEPE B HAEEIIEE R F LK
HERFHBEILS MR T #.

#2% GH f4r A FEZ T B a4 K E B H F(GHRF) F0 8 5o &l =
F(SRIF) MW EET. A4 KB ERNKEF(GHRF) Wt R E L B K, Peter %
(1984)iFsz, AGHRF fH{E#&mBi GH M4, HEMH T ignr gE774 GHRF #
Yik. W5, @i TFRERERY 5 AGHRF 5§ GHRF il i5 k£ aFER N, iF
B, 5. W85, Gred. 680, 68, S @EMENT P FAE GHRF B RE Y .
Parker %£( 1990) A KBRS f AR KBRS f il h 43 B8t GHRF B4+, BB A {2 SHi 6
B RIS AR 4008 GH B AEYIE M. Bill, Vaughan %(1992) WEET Fo il 4 25
4t T GHRF, iF3%, EH4SPEER(a) REAS,. FHANEBARERNSAE
&5 3 GH B ZhEE.

B A5 SRR A0 % AF £ 1Y i 42 B P A AE S 3L SRIF HUIME & 4238 SR B /Y e 3%
EHYR. RRAERIES, i, SNansaREAPEE SRIFY K. X
F SRIF 3f£2% GH 2 WiAEERECA TS LRIEL. WIMNER SRIF rf LR £ 6
MBEKX R AMEF GH K, MREEEFRNTEa. SaMTNsEEAY GH K4
W. Marchant %(1989) @1 RIA B:JiE T £ F A K Wi A | #B A7 SRIF & &/ F 4
ik, RBSRIFSEEM U A, 2 ApmiE+ GH KPR, MK, SRIF KKK
5— 7 A4piiE GH K V5, SeAEAMFTIK PP SRIF Rf 2 54 6 ME GH K
FEHHALNEE, FiFLEa T LR X SRIF &4 1.

BEBISEsS, {29 IR s R B (GnRH) 71482y GH B H F 3 3 5 A fn 72 1k
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K& FER GH B, HEHSAEKNEM, B4ERt GH At GTH B3 5l ¥
& Fj & 48 .0 5T 9 (Marchant et al., 1989 Chang et al., 1990). %4, Trudeau %
(1992)iEH3, # —F(E) HA#3E GnRH ¥ £ GH BN INeE. MEHEF(1994)4%
jiF 3z GnRH (sGnRH) B 7 R34 25t I 50 88 il & 5 GH 4 W A9 4E A, B SRIF XX
—dEAEMEER. BURHEN, GoRH 7] 5F—Z kKRS LIEGE GTHAIGH Fif
AHAREBEMNE SRR, V15EAT GoRH R GH 7 WHERMLE. Rl #
—BHEAITAE S GH 70873+ GnRH WEF AR, BAEENEISHNRANME.

Wok, SMEME _EARKEEHASAKE, BABEEMEABMEME GH KT
BER(2— 44%). (EFRBEBRBHEZ(TRE) AL RK(NPY) b EHBE S AR
i GH 9 1Ef. Luo (1991 #f5TiEHl, KAB="MF RERKR(T) FIEELEEE
(9-a-F - 16-HEBE K AL, Dex)BAI{# FHRA ¥ Ei%EE GHRF xf i1 #& GH
B sEd, BREN T, M fxt GH B UAER/IMIREHAER, BRERS
& Dex, SENE T, W4T GH KWEH.

ZERK(DA) R GH Bt 2@ DA 5 GH4 M D-1 BZEEFmM™4ER
(Wong et al., 1993), FABHARIERKEFRNT EQEEREK GH HIER; T, fl
EAEKN T, % GH ®BH NI EYEE.

2 BRERKEENERVGINARER
21 BRARKBEMNEEERKERIEHR

BREE MR, GH e {EHakEQRM e, mHEIEEFE BT
LA T EEM N RICEM RNA W& HE, 2BEEEUNEAR, AmMEdta
EAEKMWEN. BAMEGHAAAKYSIEXEAKIIABRARSEEY,. K4SE
. EXFELTEERSTURKSSHIEMIS, EaR4SNATEN TR
T . SunfF(1992) #F—FEsL, SME GH fEgmakEl R EM. VAMEE
RNA/ EAFEMILE. 441 RNA W& KEH K /DNA fil RNA/DNA @£, 5
I3 GH 3£ 7] 3% 38 (o0 1E kL op R e 0 78 (B BR( Thr, Phe #01 Lys) 9Mik. GH g Ef
FFBERS T ARG TS . AR AR I B0 40 A LAYE o B B 490 B4 3k £ 1 4 4 (Sheridan, 1986),
#- GH (bGH) g% JEta MEH AR 0 S8, METETORERLE RS
J1, BESERELUMNAEEYRE(Leung et al., 1991).

BFFEIESE, GH wHa ik A: KR SE1E H 8 T A K 7 17 & (somatomedin) 4 ),
EAEEERTARKY BHHASMEKET, ANFREERKATESENTZER
fii. Lindal Z(1985) Fim S AEE B e NE P SHERMARBE KB TELEY
B, HMEAKEENEPREE EFA. BRESAERKETF -IUGF-D £ —FEEK
AKBAHE, GH dakAKMEHAERREL IGF-1 M EEER LB K (Duan et
al., 1993).

o, SEMBEEE(ODC) % DNA MIERFNAEY SEEEERM, A2 GH
RERER A E ODC WG tE, Hfrdt—HR, UEMNAKAS F KT LEREK
GH %4k AL
22 fARARKBEZERHR
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W5k, SMR¥E GH 7] U4 & Kokanee salmonfa fF ¥ Ty & 8, 3 B B X
[“Cl-ZE MM %4E. Fryer(19790) ¥ X F ¥ GH #1715 61 GH 45 Rtk 2 ik 4
B, AP IS GH R FBEAEFE, Ff@ME/NMEE LhF 5. Tarpey
(1985)iEBA bGH A LA S BIE MR T MEGAT ik &, BRELESIERMNEH], HERE
H% GH ZhMEHW 5TheER GH — BB FAEEH L LN ZHHE. Yao F(191) #—
SRR GH 2k FEAATAE, (ERBTESE. BH B Bk e & 0
W M. R, FERAUBRAL A LA, Hirano(1991) £ iF 3L eGH 5 reGH 5%
KRESHRMR, BENMNSZERSSEES pH. RBEMKFEE K, 2125 HEN,
AREREAKBENEA GH 5% &M SEARR, SKEERR. 55 AT
B /MR AR A GH SIS A KK T, 38 GH RS S EE
EmERMAERK. WX GH ZEARUr 4 THME, BE®. FRULAEA g
LAHENT, GH RF#RH. H5. MWASGEHEEMAREEEEAKERRS SBER
BEELETHE. VB, B RS2 A R A R .
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BAMAEN, SEGHAEMNEERTE. PR ERW, SR @A 56 b0 E &8 5
Na*/K*—ATP B iE#E ¥ 3R, HREIBFHE 8 & GH K ¥ /3 fm (Boeuf et al.,
1994). 498 GH 0 6548 3 43 KRR 1A 6 A1 Y8 8 4 2 B8 69 Na* /K —ATP B35+, (F
Na*, CI- ik ERK, HS T, {EARESFAENEER. TR, GH @ inaiE Nat/
K*—ATP Bf3% Sy iR sl R AW G R B RIS RE . BIE, RINTFE—B L,
SME GH 3t % e fa gha 7Ed KB Mg B, @SR EE M E Nat, Ca** i1 Mg™* B 7
B, BRTHaKENFYREER, R, GHBABERBET 6% KE M 688
FHMETHER, EELMEKBMM. NIBHEE. BHEREAZREZMR, A
¥, X510 Na* /K" —ATP B35 tESh EAH— 3 (Xu et al., 1996), Bsh, 5IREE
M IGF -1 A s ek ol 4 X MBI mMIE R, ik, WA TaE GH BB,
Bk IGF — 1 (7= A= a3 2 ' (8] AR 3% 5 ACTH s URRPE D i 8 9 VR 2 R R K 7
REEEBRENEEIE.

24 A ORIMNEA KR AR YL

FEMASRE TS, SMNEGHIBAEM OMRLTEER GH N TAXHFH, ittt
RERKMRALHARN . BREEREXNESEEAM,. X GH &L KMk
. Rifi, SSRUFBEIMNE GH IMAEREW, a4tk T A B REER.
EiEH, #XHiE FHFARAA BB EREQR S TR, 6 0REREREE
(GTH) ®J &R, HEMBIEAEES B FAMR. &L, LeBail 25(1989) iEH,
U1 B 738 B A BRI B BB R i D B AR R bGH, AWM RIA AR MR UE Rl e R
Rl b E AR — R RYE R . f2ext AR SNE GH Rk FE=iE e, A2
TEHMER AR EENEN AR M8 o8 E R AEME R GH WBEKE
M. R, ZHBRI—F GHEPH,. 5 GH —EmAER, £ GH &2, %

1) Xu Bin et al., 1996, Third International Symposium on Fish Endocrinology, Abstract.
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KA#EH GH Rt REKMAEY T, HETZHHATARFELE™. Mclean
(1994) 723X 75 T F BF ST BUR BUFRUR -

s % X W
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ADVANCES IN THE STUDIES ON THE PLASMA METABOLISM,
REGULATION AND ACTION MECHANISM(S)
OF FISH GROWTH HORMONE

Xu Bin, 'Zhang Peijun, Li Deshang
(Open Laboratory on Aquaculture Research of the State Educational Committee of China,
Ocean University of Qingdao, Qingdao 266003)
+(Experimental Marine Biological Laboratory, Institute of Oceanology,
Chinese Academy of Sciences, Qingdao 266071)

Abstract The advances in studies on plasma metabolism, regulation and action
mechanism(s) of fish growth hormone (GH) were reviewed based on related data from
1983 to 1996. The establish of the specific radioimmunoassay (RIA) method and
studies on the kinetics of plasma GH metabolism revealed that exogenous GH could
not be accumulated in the fish body. Fish GHs are jointly regulated by the growth
hormone releasing-factor (GHRF) and somatostatin (SRIF)  secreted in
the hypothalamus. The gonadotropin-releasing hormone (GnRH), 17f-extradiol (E)
and thyrotropin-releasing hormone(TRH) could stimulate release of fish GH. The regu-
lation mechanism of catecholamines on GH release also exist in fish. It was evident
that GH was capable of stimulating protein synthesis, improving nitrogen retention
and food conversion efficiency, increasing the use and oxidation of fat and enhancing
the plasma glucose levels in fish. The insulin-like growth factor—I(IGF—I) was the
somatomedin connected with the physiological functions of fish GH. The receptor of
fish GH was mainly located at the liver. GH receptors have been characterized in
ovary, testis, fat, skin, cartilage, gill, blood pellet, brain, spleen, kidney and muscles.
GH has the property of hypo-osmoregulatory through improving the action of gill
Na* /[K*—ATPase. The main site absorbed exogenous GH by oral was located at the
posterior intestinal tract of teleost.

Key words  Fish  Growth hormone = Metabolism  Regulation =~ Mechanism(s)



