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MR TSR, BOREY, g BEa% 20 etk #E(GH ESE, 3l
At 2e GH — R AARMEAN T, BRBEARTR. RBOLAESM SRR BB 258 %
A R RR A S8 D), B3 GH WAEYEES DRA RS MR KR E
B BEBIRERN, AREKBRNEREHYES: RAERKREER. KRB REMEM,
SENMRNY, SHROSRFAKRETHELER, @d®g — R R E X A2t iR E B
PR REEAE R, SESRHRARAOIEYE, RS T, BN T, 4.

Xim  aX AKEER 4R BE EEYR

AL EHESI Y A K E (Growth Hormone, GH) AR 45 T4 42 30 448, 50
FERZJG, FHRSREEHY (A A KEEH TR, REiEEL, GHERATAZX
PEAK AT REEMNSBEE. BAl, XT GH a2 4FBERAN — SR RED
WL, HAEAZMAAEIEE. AXHREAL GH MG E. £ REAR RN RIE
o, DB —$ Kk BREARAEKEET S LN ARAEE.

1 BEREKBESIBSLEEHRNHR
L1 ARERKEBENSE

W HAE s —E, 25 GH EdPIREAN GH AW —FEREE. &
3, RRAGEMBEALERT BMWE, B GH 4 s & i T B IE w34 1rg
Y. S¥fa2k GH f4Baif, —RCR AR @ NI 3R SRS 57 10 00
ARG T (pH=9—10), LRI, BFCHENHRATSREOIHE A%, o
BERGEN GH. 24, BERE. FIEAAEE. 85, R A. 846, AR a. Ji
B, EEE AR KBRS f . RVEVRES, KGR, MUY, 21 RS A, SUBER. 1865, 3

* BRAKBEESEBIH, 470553 5. 4% & B, dAET9SEIA, @, AHE.
B L EEL RS RAA ) EBM RN WET L FROBUMES, HRM;EHK CH T HHRE
B DERE TR M R RA ALK GH AR, 9 —3F&n.
WigHRE: 19548 H30H, 2 HM: 19944 5H.,
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S X R, S, FHE. LR e 25 21 Ma ) GH 84 saifh. Xl bt 2k GH
FIG5H ST RE S T ZE .
1.2 #BRERBEEYEHEEEHR R

GH, 7EEZAEHHYREINEEARBEERNTERBIEEAYEEN,. |
PR Rt 2 Bt AN, B A 2k %A GH B EH#H R &£ KA HEEE
AEH TR, FIk, AREAES eI GH NAEYENE. HAl, £ &82ikm
#2 GH, HERBBESREFAGAK, 3—4FAEEERGHARILOERERKEK
HREVER, UBEHAEYEE. BRITIESE, 2 GH B4 (@ 168 i 71 i 6 5 i 4 Qi b
T, 54k 0 T /PR, A GH(hWGH) 4b ¥ i s 47 16 i B FFAE 57 — SRR I ) Fn i 3 T,
KFHIVER . i, Nagler (1991 b) filfl GH i h T, KRR FE, EVT
PRk, REL. Ll a2 GH AYiE Mk, JFeEHER E e E (i TSH %) Y+
., B%ERtRgEE R 3d. BhAh, WelEad a2k GH A {2 i 68 i <5 £ 812K B X B AR £
MR, AR 54 SrE bR r= A et I sk S e 4 Ak 2 e e i s, g #2E GH
FI AP TE
2 BEEKBFELEEENHARER

80 4RIk, Xtk GH A uhREMF s dE R Beth. M UESE, 28 GH BR 5%,
% GH EA WML S BMAEER S SRAS 5B ERESERRNAERIE.

2.1 RAEKEH

BRITIESE, ¥b. A AR GH B LA S A S S B RS TBm A
k., BABFMERMEER. WH, SNEREE GH RERARHFGEEKIIER.
FEFR, BRITEBREANEBESHEESN GHE- 8 . MEiFss, RE TEHEA
FHESY GH 584 KA GH A R 2B KW EYEE;, BAXH S GH
AT A KR, B R SR EEA R T R RANT SR EMFLE GH 5] A
k= g HEEFRA.

SME GH A Ak, B HE A RKREREKHCR, BE AILHKE(CF=100x
R [ g g em) k. Higgs %(1976) # 4 GH(bGH) 43 5145 A 4R KK fa S6d Fi
84d, ffi CF (&K, 15255 X B Wik R, X5 Gill %(1985) R EA X GH fi&E 44 GH
(rbGH) 4b 38 o °F- 7 it 4 £8, Down 25 ( 1988) Fi rbGH &b ¥ 48 & FR 1S i 4 2 Fn Xu %
(1995) fi B 20 684 GH (reGH) 32 1 LB {THE M 26, RS 45 RARML. AT 8. GH {2
BREKE R EE R AR, B 5KE A g 80 4K, 55 Takagi %£(1992) A
MBI 1 GH 1 reGH {€ JEAT 85 00-B A K M G510 AHWI & .

58 GH 3| A1k 2 54 BAMEER,. RESSIEAEKNIESIARIER K.
BER Sk S B AL, bGH AR KBRS M 1225 7d 5 IR, MUK &8, &
B RIS & B WS A, 1T Agellon 26( 1988) F S 4H i1 6% GH 4bFRUT &%, {525 4 5
B, HUpKS EAESIEHSEILHEAL. FHik., 4ME GH B HsE /4
B S BRI L, HEEERERER, XM NSKE .

2% GH MEK T 54 K EEEBYNAE X%, Sumpter(1992) 7ERF 58 B F i R

D % w1996, F @R EEMR .
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M8 I GH K54 KXAR LM, MiEK GH 7K ¥ 175 6 10 K 5 4 K B Bk sh &
K. #haMREE A KR (SGR) BFF AL, {HILE GH K FETF M. IME GH KT
HHEKPXAMSAE A GHETE LA 55, U8R IURAR 78 50 S A e 3L v
GH /K F B, HAERKZ®E(Sumpter et al., 1991a, b); SEERMEIEKE L, HILE
GH K-F- 1R 5 ( LeBail et al., 1991); FHA K& B stunt) Bk M EEE, Hiflg GH
K AR % ( Bjornsson et al., 1988). 54h, 4MJE GH 4 Afafk, #£% T M GH Kk
P, fEBEE AR K (McLean et al., 1994), BUCET L, 5E GH K FH4] ik
A, FIEHAMFREER, KEMAELEMHEE) T, MiE GH A FE, WA K3
JEtR; AHRL, fE—SEARsR AR A CERAR, EHEMA%)F, Mm% GH K FS54EKE
ARG PARX -RAEWERRESEREGT, £9EN GH ZIEKBE RV EE.

JCRREAFIKIRtL e A 2SI GH /KT 5/ K. Bjornsson % (1989) 8, 1%
I BR AR = R VR EEINGE GH K, WMS5ENT X, BHKEMN6T EFHE 11T, K
My GHK-FEBRE, RBHMES T ARARK. 52840, BB AMNE GH KT
A2 HROE IR K18 M 32 5 (Prunet et al., 1989), Hiltt, GH g5 5% — &
EIRIVE R, AT (R kA K R ATk parr) i) gh#E(smolt) % 4k,
22 BEWTIEH

B E R AR, RELPETARKBIEENEEN . EEK, BE
X HEh B R P M BB R PIE HETEA . BIESE, R Rl i 85E i s
BB MR SN McCormick, 1990), GH 3£ &R KK E N A EEMTEY
YR . BLEIEH, %5 GH 25 A fa (R nT Bt Fn oA oG ik 4 8 708 K SR I A TS 2. GH B
HESRET RS B FIHAR ARG A 7E M K R KB AR BE 1, I BXFEIE 5 GH X fafkry
A KA HEAE F A 5 057 (9 ( Madsen, 1990 a, b), i#ERLE(PRL) LHAER. HA4h,
Xu %(1996) " IESE, reGH thAERSTR P I g A gk P IR I RE /7. I, W%
GH #y X P VE R A — b 3 (8 Rk 4 52 2% GH A i My 5 1.
23 BE5NERMN

HWFLEAME, GHESH5EEKFMV I . Barrett 25( 1989) JEB, 418§ GH %}
IKIREACRET RO, A AR AT 7% GH K -7%, EEHRM GH KFEE. £
KGR R, SRR Y, GHKT-BH Wi, HEWAIRERN, GH 452423
M. X PTRRR AR =B GH LA HIE i 7 35 % i —F B 4747, Sumpter %
(1991a) JESZ, KEIYURATMEIT@Em s GH /KT B8, EAKE L, AR,
MR REE R & &, XFE A T sE SHURIR AT GH ins& sz A& 6. B4,
KHIBERY B, (T imnyE GH K T B4R, RN RS RSB, X —K
MULEA GH ATRES 5 F il — Rk — 5 [a) AR 4 A4 FOR RIS e .
2.4 HSHEHBEMMHEER

i & EREA: K ] F(IGFs) B FR A K 98 1 & (somatomedins) £ —F 4 ik 4 K [,

1) Xu, B. et al., 199. Submitted to 3rd International Symposium on Fish Endocrinology, Hokkaido, Japan.

(in press)
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FEl IGF-1 Al IGF-11 %41 %, IGF-1I H 5N AEKA X, Bk, 8 AXR%B
i, KV S 338 IGF -1 Z MR & B R EE, Y928 70 M F A 8L (aa) 2H LM £ AK.
GH E# 0 BAE #25 IGF—I mRNA #3ik(Duan et al., 1993) 12 & 2% IGF-1 I
WK TRIVER, 1 IGF —1 0] B 00 2 68 i 0 4R BRI 3K B X B AR £k /9 TR Wit (Duan et
al., 1990a; McCormick et al., 1992), \ififE &K FHMAEKRK. 7o EHAN IGF-I
(rhIGF—1) % A ST 8, 6, 12, 24h J5 31 H B 5 GH (B A M H /6 B, 7T 0. S £ 1
IGF -1 Xt 3{k GH )43 H 2 s dE FH ( Perez —Sanchez et al., 1992},

FEE ta 25 GH xf 3o IR 205 3 B 3% A LA T T ol T Ak — MEIR B R 589
W, IR FIAFERH R E A K ot 2. Higes 5(1976) iEBA 7R bGH g
EFHREEIN S 4 K. Young %5 (1983) M40 2 BF 55 IE 55, 76 00 3 4 BB B.. S
#GH ) insg. BOoRWrsRiEid, EH KBRS M GH(rpsGH) BEBH {2 3¢ fn %
SR M I 75 P 2R f) f 178 — M B(E) S8, BB TR RN
B W ERRA 11— FR B &SR0 176 — M BRWEE S, Mok, Le Gac %5(1992) ik
5z, GH gERI ST AR 2L BB R A . BAS —HHBRmIE GH SR 28 E B )q)
HEMERBIUE TRAEK SEHNCREETEEN.

625 GH »f FUR IR E BB RITR A T 70 450K, 2iEsE, GH A{E A H R
FR I A AR B AR R A o T, 854k T,. B, MacLatchy %5( 1990) iE#],
5EpLEH 0, GH g insR g s finr e 5" — s S —D) s aufE M, Mg ot
T, 5% h T, X—VEBEMaHFa2 GH AP EHN%EE. Byamungu 55 (1990) if UE
S, 2 GH al{E k% Je @ A i T, ¥kl oT,, XEEEALEHFE T, B MM
— .

Young (1988) FERH, #ME GH @it T i — Feik — B i) iR 5 AT 4 50 7 R B B8 R 1Y
BB RRNG £8 15 (] B AR R R E (ACTH) (4 WMVE R, o K2 BRI A2 Wb TofR 1
.

25 HetH

KR GH B A MBA LB AGEEEAFP) M &, MBI AFP KT w1k
Fi(Idler et al., 1989). 4, 7ELAEIR AR BB, =A% A I 64 4 1 7§ GH £
&, ikt mys GH H55; {5k Rk T REIE R A — R IrREEL,

B I GH AKF-H% R, AR R B FEAR( Sumpter et al., 1992),
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ADVANCES IN THE STUDIES ON THE ISOLATION,
CHARACTRIZATION AND PHYSIOLOGICAL
FUNCTIONS OF FISH GROWTH HORMONE

Xu Bin, thang Peijun, Li Deshang
(Open Laboratory on Aquaculture Research of the State Educational Committee of China,
Ocean Uniwersity of Qingdao. Qingdao 266003)
Y(Experimental Marine Biological Laboratory. Institute of Oceanology,
Chinese Academy of Sciences. Qingdao 266071

Abstract The advances in the studies on isolation, characterization and
physiological functions of fish growth hormone (GH) were reviewed based on
1988 — 1994 published data. About twenty —one fish growth hormones, including blue
shark, tilapia etc., have been isolated. Fish growth hormones were mostly obtained by
homogenizing the pituitary or using the media of cultured pituitary, then extracting
under alkaline condition (pH=9 — 10), chromatographing on a Sephadex column and
separating on a reversed phase HPLC column. Usually the bioactivity of fish growth
hormone was determined by the feature of growth promotion to juvenile fish. The
recent studies indicated that fish GH has the main physiological functions of growth
promotion, hypo—osmoregulation, response of stress, modulating insulin—like growth
factor —I (IGF—1) secretion, regulating the gonadal steroidgenesis through pituitary —sex
gland axis, stimulating the peripheral conversion of thyroxine (T, to triiodothyronine
(T, and inhibiting the synthesis of antifreeze protein in winter flounder.

Key words  Fish  Growthhormone  Isolation  Characterization  Physiological
function



