F 192 3 4 K B % R

e Vol. 19. No. 3
1995 £ 9 A JOURNAL OF FISHERIES OF CHINA Sep..1995

FA BREX 52 12 TR P S5 44 R 40 T
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WAk MNE R % Had
(CHEK=FERRB TR =T, ¥l 134000)

B E  WREME-FEE VAR S R T E R (ELISA ) USSR E
ERRAOBR S, TRARATA A E B AKME (geGH) MAHADMR A EKHEGCGH) REFR
Tk RA &R RRB AR, BB T ME &F GH £ HiEER R GIZ kB2 &M E &
(ELISA—RA), SR HIE & GH A9 R Y/E 0. 063~0. 125ug/ml, B K S & GH SR AAFFR
ZRFE G RYULA 0. 25ug/ml. FiRTREAFE GH, ENEAM GH U KK &E GH A Rig]
REMESE & (Ctenopharyngodon 1lellus) B (Cyprinus carpw)\?ﬁ(dilu‘rus merid jonalis) TR W&
(Peltevbagrus fuivid raco ) FF4RME GH "‘44”":5#’ TAHERRTHTHEELEEPYGH TR/
DA Wi f5 2 GH AR ai{b i,

X@iE AR EKUE BRETRMZENE R

ERERGHEHAMEER S NS W —EQRHE. THZ GH (ERHMEESR
NLTEAFEE LIS %6EE CGH #8440 Z & Herington Z.1577:Moore %£.19787,
GH XERERMINF P UESHZRLERFEE SR, Bl (FB FHE—Z&SF
RESMEEITUGN GH WAEMEERKEE, HILEE Fryer[1979] BB T FEA
GH U ZRME T (RRA), BEIS .Tarpey F Nicoll (1985 ] ITIERT RAMEEEHLY
FF GH 32k H#T T HF%; LeBail %[ 1989 FIBRIAREE[ 1992 MW FLA GH # RRA TR
BT AT # GH A BALR S, & F RRA (BRI BEMGHER L Z ESRCY . BA S
TR AERIEE SR S, N2 X 30 E R AR, BN 2R KRR . 4R A
Bl R G TR BRI B R A B A BB T — TR EE AR (BRI A B VRIS AY 228 GH BBk S R FH 2
{KJE L (ELISA—RA),

I PRSI
L1 &5 R m

4 MESFESBSAIMEEEEY TEAF; BELIELYBIRCERE(HR)BG K
B DAL E 6l i ; 48 — M (OPD) 4 Sigma =,

oA B # 1694—02—20,
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1.2 BERMGUERRE

K S AR R GCH) MR @ A KR (ecGH) H i1 & 7 B4R 41T e [FRAs A%,
1992;Chen %,1993], FEFEEMAMEKYME cGH) K ERE=Yh LigEY TR
ERBEER, ELRNBALTR. &40 sGH M gcGH MLIE A K RIT scGH B FTREH
£ (gcGH MoAWYH AL R A [ FRIAMKE, 1995],

1.3 fARFZ IR e &

e NI WA SR A S 5 B £ B 8 R S B (NSRS, B D BYRE R RO RFRE G 0 5 %5 T AT
HH 0. 02mol /L Tris—HCI,pH7. 5. & MgCl, 6mM , FE8E 0. 3 mol/L; SR 5 H 1500g B[
30min . i 58 EiFE A 100000g #5.0> 60min, (2 EIEWETIEEST LA+ . f Brad-
ford FTiEINE Z ARER M PR B E&, RERHREM 1mg /ml, A REE 30 CREFEH.

1.4 ELISA—RA &JF

1.4.1 £

A 0. 05mol/L Na,CO;—NaHCO,(pH9. 6) ZZ i #§ 5 F2 F K, g 96 AP, HFF
100ul.4 CHELBEHTR .

1.4.2 @&
FFLERAN 100ul 0. 5%BSA F 37 CHF 1h,
1.4.3 R#E

M & 0. 05%Tween20 i1y PBS JE# 3 IKIG, EEFLPMA 100u] i& EHEER GH B,
37 CiRH 2h. '
1. 4.4 RME—RE

et 3 g, LI 100u1 3& E MM %41 ecGH IMLIE (1 : 10000) . %4 sGH ILE (1 ¢
20000) 8 BT gcGH BH(1 ¢ 20000),37 CHEF 2h,
1.4.5 RMEGARE &

% 3 WS, & FLN 100p11 = 100 FkE i i EA BEVR D £ % 18G BEFIREDTR
IgG,37CHRFE lh,
1.4.8 JEY

Z VR B % G » & FLh0 100u1 BV JEH (OPD), M H 0. 05% (W/V) , B T RV 30
54,
1.4.7 #%W

&FLAm 50u1 2N H,SO, & ik B8 5 5 , 58 J5 F Bio —Rad450 £ B ZhEFHR (U & & L7
490nm HJEHFHEO. D H).

L5 FERH&

00 T VR B AR M A A 45 DA BTG (8 0 i AT LRAR AR SR, 1991, 367 1. 5 fde it
T3 - RIS HAG 8mi R, KRR BB T ecGH BFiBEUIA M SR EMAE RS |
KT geGH A5, HEEFRES1H 30ug/ml, B M) 45 W 5 MU LT
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2.1 ELISA —RA &{FHHAE

B T TARREE AR 2R ERBCRG AT, dE (AR, 24K E E
(490nm 4bE)IEE BEAED A — R, (B RIRK, U2 R EEREAE 1+ 25~1 = 100 Z [H]H,
¥R INEY geGH W SR (H 2 8 FFTE B WA B OC 7, BB SR e e B
{EAARRY s TRk, FATESE 1« 50 /E R ZIRRE B EBRE H RATHIE T e85 RIS
aEE, é’rﬁibﬂ%%?ﬁ’“’%@%ﬁﬂt 1624 GH WREARS (2ug 1 dug/m1 4D B, A H—EH
GE N, (EHAE R BMTREEN 2 1A A 2GR, MEEA BSA #H
i Tﬂt GH WIS IR E L&, ¥R B4 (8 1B) i iR, 7EA ELISA —RA REH,
gcGH il sGH 58 8 FF B A 44 2 [BI1EAE S O RAOEE SR &, B s S 2 S 1R 1.
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Fig.1 The binding curve of grass carp GH(A) and chinook salmon GH(B)
to grass carp liver membrane receptor with different concentration
A SBE—HUK) geGH BATEREHUIK; B SE—HifA N 4di sGH MF.
ZEABIKES: @@L : 25; A—al ¢ 50; O-[J1 : 100;
O-ORREZEEE; a-aARFMEAEAGHNIESRESS

2.2 it GH(gcGH) SRR BRI RIS

[ 2 B, gcGH NMURE S ERFL K R A MED) i GH ZAKASE &, T HICRE 568 R B H
BAFZ R A BRI FF RS & (B, B A GH SR AMMBIFZIRN S 4T SEMmER
AP ZAER G R Y gcGH HREEH 0. 063 5 0. 12508 /ml B R A& F] gcGH SE s #RfF %
WREA RS 25 &, AR BT S, RA 24 geGH 3% 0. 125ug/mi A Li, A4 7] WLE) 85 i A4 PR
YEREY . I A] I St ecGH HUILIE (B 2A)F BT geGH B (B 2B) 375 182K RI45 IR,
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OD4%0nm

OD490nm
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geGH(pg/ml)

0.063 0.125 0.25 0.5 1 2
gcGH (ug/ml)

M2 H#iGH 5%fi@-@ .8 n—r BO-0n. BHHE -+ JTEZE
U REf RIEREO-OME S

Fig..2 The binding curves of gcGH to the liver membranes from grass carp@-@, common

carp(an—a),.southern sheatfish (3—[) and yellow catfish (+—+).
BB HR 150, A: & scGH RMHEEE I,
B/ gcGH BTREINBEE ik, a—a0A BSA BEMNIERIESS.

2.3 EFETHEEAM GHGcGH) 5SAHARTZHME S

$5E reGH —EAF EYNEHTIRMEXHE AR ME R LA EE—F . FOYH
ELISA —RA Jrkfli2 T reGH 5JLAERAT GH Z4k8 % 50 (LA 3). BEF I, 1cGH
&G 68 SR EBTESRSARERES TSI TEN E &I 2N LTS & RN,
rcGH 535 1 F1 88 1 i S4B SEAN D g K FEE A BBk reGH (R R BUE 294 0. 12508/

ml,
2.4 KESKDISE GHGGH) SRR ARFZERNES

oA TG £ [ ek £ 2, SABEL 3R Mo LGRS RABERIE, (HsGH SEf,
8 R EFIFESRNARREAG RN (E O K, SEAFZERESRES, 5488 .5
AT RAMESEEEAKR. A, 5 gcGH K reGH MiLt,sGH 5 Lk JLFHa AT 2458

FEM AR EM L, sGH KM R 8% 4 0. 25ug/mi,
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Fig. 3 The binding curves of recombinant

carp GH to the liver membranes fromgrass
carp(@—@), common carp(a—a), southern

sheatfish (3—) and yellow catfish (+—+)

ZAWBEN 12 50; F—Hilkk scGH BIIEEDUA.

2.5 ELISA—RA B F5C4)

RRASCE B A3 GH  ELISA—RA HiRGHHE T EAEEBEMIEY, 4 gcGH
BTTRETIACE A BN ALY ecGH A2 A R BN GH M1k, SRR, ERMRY X
FEMENTIKGH gcGH A5 TEBIE R HIF  B A URRYL, H 751 B 20 5 VriE
LANTAT (E 5) AREER RS BEEERXER, E LA R HH GH TRFITH
B B AT . (BB Y P IR Rt N R, SAMEEATAT (SRR ER A,
M 7R 120 5 AR GE AT REANEL A T L5 P R ) GHL 7K F

OD4%nm

0.063 0.125 0.25 0.5 1 2 4
Q(jHi,‘g/ml)

M4 kKDt GH 5% fe-0.
B8 A — o B O-ECE A -+ AP K
PAR BE 0 R VE SR - UGS B IR

Fig. 4 The binding curves of chinook salmon

GH to the liver membranes from grass carp@—@.

common carp(a—A), southern sheatfish (J-[»

and yellow catfish(+-+)
SRR 1 ¢ 50; F—HukBGIn sGH MK ;
A-ANKRAZROBHIERRESS.
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Fig. 5 The binding curves of grass carp pituitary extract and immunoaffinity purified gcGH

with the liver membranes (1 :.50)-of grass carp

F—HEN gcGH BEY, O-OFRIEZHEH; a- AKX ZRAHEMERRESS.

3 it

(DEBILIE, AMTHE 28 GH M EE EEREEDREY, RS akiuEE K
RO X R T E: BAREHERR B A (SRR R R R AT AR K, B kA K 215
TR AERPRILA R, TR, ANTERST Sl e (RIA) fZERY R R T A =214
il 2 (RRA) [Fryer,1979;LeBail %,1989], {Hi FREHERAL R EMTRIEY , AU5 B
%, T LR M RAE A R SRR , BT ACRRR &I T HA3 . A UREME —Z R RS
B 0 IR, ) IR SR R TR 2 9% (ELISA) AR 45, EREESL T — &l e 12K GH AW
YR EEIR 2 AARME (ELISA-RA) . ¥ BFRFH , PPk  HER , R 80 —&R7E 0. 063~0.
12508 /ml, BT RRA ¥, (BHIH BB TL2HEEYRE KR (1~10ug/mD) , XHERZ AR E
AT A2 GH Hl &M E L5, AR GH Bl A EENY AMHE. F8, 207
LA TR AR GH SHZEHEERSMR. B T2 REUERE , 2R KA E BN
EARMBPREY GH /KF, XFHRKMBF GH FRMBMEBISIHAR, AR 7 RE.

(DA CIRIEH ELISA-RA BEE GH B 5ZHHE S  REHEHERURKE S
AR L. B, ZASEEME T GH WAYEE(SZESESMEESD, XE T GH BI#%
EER(STIRLE A MRE D, RAEX ZHEHER A& GH - FA sl E ik, BEit, XFr
BREFFREARDR . TR — b, AT A B (RRAD T RS R R, RRA RARERATIDHMR
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MENEIMCH R R A E — SR R TH [Fryer, 19797, BT R AEMIE 5 GH B4
Vg, T E R GH § SR 2E i, _

(3) B LA H1,gcGH NMUBE 5 E %2 FEOT R ER T GH FAAMLE S, TTHAERES %%
¥ ZABOT R SR B WA FF 2 (k4 &, Rl R, sGH b S B 48 BSFEBIF 2RSS,
Fi%,sGH X LR TUFpER R EWIETER . Yao 21991t & ¥, H#§ GH §E ST 84Tk
FREE . X5 CRER L. oW, b L8RS AKAFE GH Z4 X FIE GH 1Y
RANEE S, MURE S AIRIZN GH ML G LeBail %,1989; Prinmk%, 19921, T HAE
SHTHEKY GH M S, XWIRE M AKH GH X B —Fh S0 4 K 24 R 1A
), X A RIFEAKGH BEEE RN ARFEARESN GH FREFARERKNFRRETE
EAER R . LR, RERRBE, K245 REAR GH (3 8/ HEFHE GH
2R Z B A EM A5 b 2 B 8 EX R NBR B R —H 5

AALLBE O RAAFLELTIRE %5 H 39300102, i FAXFAWL U BHAEL ALY AR Lim
Wy, PEAEAMAEEMBAT Y SR EWMHEEREAR, LS AP ONILIRREBEN
4 GH, b — 3 5l

2 % X #®
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ELISA-RECEPTOR ASSAY FOR TESTING THE
BIOACTIVITY OF FISH GROWTH HORMONE

Chen Songlin, Deng Wentao, He Lu and Chen Xihua
(Chang jiang Fisheries Research Institute, Shashi 434000)

ABSTRACT According to the principle of hormone-receptor specific binding and combin-
ing the advantages of the enzyme-linked immunosorbent assay (ELISA) and radioreceptor
assay (RRA), we developed an ELISA -receptor assay (ELISA-RA) for testing the bioactivi-
ty of fish growth hormone. In this ELISA-RA system, the fish GH molecules can bind to
both fish liver membrane receptors and its antibodies. This method can examine both bioac-
tivity and immunoreactivity of fish GH. In the case of grass carp liver membrane as receptor,
the sensitivity of this assay is 0. 063—0. 125 ug/ml for grass carp GH and

0. 25 pg/ml for chinook salmon (Oncorkynchus tschawytscha) GH , respectively. The present
study also shows that grass carp GH, recombinant common carp GH and chinook salmon GH
can specifically bind to liver membranes of common carp (Cyprinus carpio), southern sheat-
fish (Silurs meridionalis), yellow catfish (Pelteobagrus fulvidraco) as well as grass carp
(Ctenopharyngodon idellus).

KEYWORD fish, growth hormone, ELISA-receptor assay
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