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AFRREAERBAERNES PNA BABMZEREILRAAERKEY 60 B igGHE
56 REEES, NER T REANPRREEREN, EBAEKBRERNAR 60 BiNM
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BEREATVHRBEL IS RAMN17.7%, BN AR EHEHLE RN 3.5%. EHEHAE
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X@E B, A AERBEER, AR

Pickford™ R E I, VIR TAMEEE (Pundulus heteroclitus) FESFR AR
KB EGNMERKR, Higgs £ RIBAHERBBEAKRRKEE (Oncorkynchus kis-
urch) RN 8 B, HAERKBEE LN RIES 30—60%, Komourdjian"HFFFR R, HEK
WEAREII (Samo gairdneri) EHRHNVER. Adelman R IyEiitEE (Cyprinus
carpio Linnacus) MR #MEMEREEAAREEK, AMIBRA, EHMREREE
AR Sk A ER, THREER RS A KAER ™ MRS & REE R
ZEUD Fldn, Weatherley F1 Gl KB REASIE (Esox americanus ver-
miculatus Lesueus) RNERE T HRKY 40.7cm B KB, MR AREH FricREX
Fhfa HO R RNk 38.1cm,  Agellon 207 ¥ E 4 DNA RIRHIHERBREAL
BEEK NS , SR £ A R R RIE R R M AU H R Donaldson ZMWINY, HHIMNELE
kEEEHZRAEKEEMRNERTHERERTAREERERT, ARNERBR
BB IR A R BRI , AR SR B B A R E H A BAE AR Mo 7 Weatherley
F1 GIll™ A4, A RRE, TeeRERBERETIAENER. FHROIS
B E BT BEARANEL, TRIRERBENZRANERLERMR, EXA
BERERKNESETEN. RESEAVTZAXREBER, B IREERES
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BEHENBHSEERFS AEKBEEENESL DNA SABRZHREINAN, KB TR
WK AR EE &, IEY] TOMNAE R EZ R ARNE S, REMREE RERUREE
KRR AT RS, T T — N e R AR AR, 7e R b, A SR DUR I
MR, BB AE RBEEE AL RBEZ RIEN AR, R0 T AERER
X ERERI R ER R,

OB D5 3

(=) Z=R+Hs
LU AERM (Carassius auratus gibelio Bloch) BIEAFIZRIg; ABERKBEERE
K29 pMhGH/BamHI £ (E 1)o

B T KS Bg E B

B #BArsMEEE PMhGH/BamHI. pMhGH(7.98kb) %4 EpefEfRA pBR322 EcoRl‘ )
frs kg MT-hGH B&ER
omm— /N MT-1 W5 SHOURINT; ER—E MT-1 RREZIRE; CTl—A%E
BMEERNBT; ——— AEKBEERAS TR 3 BWEFRFE; MA—FR pBR322
B BamHI; Bg Bglll; E EcoRI; K Kpnl; S Sacl;

Fig. 1 The transgene pMhGH/BamHI. pMhGH (7.88kb) consists of 2 MT-hGH
fused gene inserted in the EcoRI site of the pBR322.

wam ——Mouse MT-1 gene 5’ end flanking sequence; ll——Mouse MT-1 gene; [—J——
Human growth hormone gene exon; Human growth hormone gene introns and 3’
end flanking sequence; AM—_plasmid pBR322

ANER#ER (hGH) HrpEREE il A H# M AR BEEBEWEEE Difco
AT a-P-dCTP W H X[E Ameraham A F],
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L AERBEERES

EFEET, LR FARMA AN T8N, H0.25% MBS EENLEIS, BT
FEIRFSE Holtfreter [, EE—RIVHET, HEMRFEBAEKBELR S A S
BIZREONAR SN, ISR 1—2nl SR AE 100 EREN, BRERE, THiL
Holtfreter RIXHEFRLE, MERKREABZRWXY, BHFRETEESHAF AR
B LRIIEBERSNR T KT EZE BT, ANGEERRBIKESN A, =8
B K R IRAE L, M HAE RN 7ER B AR R RE R R &% DNA, 85 o-2p-
doTPARICHY MT-hGH FBRIRST#EAT S F 242, BN EER £ ha Rk s B 38
T ARINEERE S E, HRART ARZMEEFN HeWAngE R0 ER
RNEFSEXRAER,
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2 NERBRTadkEs

WRAETIE 60 Hift (4 3em) FRMAERBEOAKER LR, LTREE
2pg/g HRER 0pg/g KE 2 MAAFNENTRARN— D NREA, 54 12 B, W2k
HEPEATRE R AT B BRI — ok, 4 6 8, AR S BN 12 REB AL
RERERNNOARBHCAERETRENE, DSEERER, SRy iinisk
B Ko HHBARSRFFER —KERH 4 D XRNMER RN, KB 7E 28—30°C ZHl,
BJE—RER R, 4 A SHBGRER MR 4 ~ABHE (Sm X 3m X 0.8m) Hi, 5
UK mBRIAE . — M AEENRHAEM&KK,

2 R Mt

(=) SEEEGREERR

DNA o> FRAZZERIEH, AROBKRELEIRD, INREERTORR FSESK
&, REHER—BY, HERENZEBEEAD, SMNEEPIEEEL%H50%, 601
BRI, ST HRZE 12 BAREDTIIRE 0.47¢20.15, 554 12 B IHKE % 0.86g+£0.23, Hh 3¢
RAEHEREREMN 82%, KRAFBHAEK (3.1em%0.19) AN xHRAFEHME (2.59
cm+0.33) #919.7% ;125 B, WIRA 12 BEWAES 22.9g+3.2; 24 12 BEY
HEA 27g+2.6, b RAFLHEMIN 17.7 % BRI EHBENGE 1),

H1 ALRERERUALERFTRNE R WM
Tab. 1 Effects of hGH gene and hGH on growth of Crucian carp

HRICE) 1 2 3
Time(weeks) 60-day-old fish
HE i rE i hE (£3:9
Body weight | Body length | Body weight | Body length | Body weight | Body length
€:)) (em) (8) (¢m) (8 (cm)
hGH gene 0.86i.0.23** 3.140.19** 2.3440,33%* 4,140.2%* 3.7840.53%% | 4,740,2%*
hGH 10pg/g 0.5340,17 2.64-0.24 1.5640.19 3.7-£0.6 2.4840.81 4.14-0.3
hGH 2ug/g 0.514-0.14 2.640.74 1.6840.44 3.8-40.2 2.68+0.43 4.240.2
control 0.4740,15 | 2.540.33 1.4840.44 3.640.4 2.58+0.63 4.240.3
R . s 6 0
Time (weeks) 125-day-old fish
AR
. ody ody ody ody ody ody ody
Body weight length weight length weight length weight length
(&) (em) €)) (em) (e (em) (&) (em)

hGH gene 4,940,78%* 5.02i0.2*6.04il.28*5.45j;0.3*8.75i1.326.28i0.2;27.0i2.6*8.98i1.7
hGH 10pug/g [3.340.85 [4.3840.4 4.204+0.87 | 4.69-+0.35.254:0.875.3140.41{30.54+7.9*9.614-0.9%
hGH 2pgj/g |3.740.41 |4.49+0.2 4.2740.72 | 4.8540.3/5.85+0.71{5.494+0.16(21.14+1.8 [8.4640.2

control 3.6+0.87 }4,50-4-0,5(5.0240.34 [ 5.11+0.4/6.91+1.45/5.9040.39{22.94-3.2 {8.654-0.7

* p<0.01; ** p<0.001,
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SERAER: DEBAERBEERORARAH RBEERYN; 2)XFREERRITE
MERBRBAR XN BE, 60 HIRFHEE 82%, 2 REEFE (P < 0.001), 125 H i}
WE177%,2578% (P <0.01); 3) ZEAKERMATEHRREEME. w1258 &
B, ERANKKSSRAHLARULEEEZR (P> 0.6), EEL, thEEKNE
BAERKBEXRNZRAXTUES, THNAAESHEE, R TERBRERREERK
LA R0tk N R B R O & B o

(Z) ERAERSRTAHFHERYE

AERBEX REAAE RS SCRREM 60 BTG, ERE—R, NEX 2ueg/g
RERSSRARNKE, IR FHES B 1.68g+0.44,3.8cm £ 0.2; 1B 10 g /g REHY
ERANKE, RFHED B 1.56g+0.19, 3.7cmE0.6, M RANGE, KKEHE
G3HI% 1.48g+£0.44, 3.6cmt 0.4, ZRHREE (P> 05), ZELUEHEHELRERES
(BEZZERR), HAKRARRKE, R RAERGEN, Ktk BE g g8 (B
2,3),

H & Body weight(g)

B (Week)

B2 AERBRERMALELERTRMERORR
—0 —EBAERKBEREN --0--EHALKME (2re/e) --o-EHALKEE
(10pg/g) —o—WEA
Fig. 2 Effects of the AGH gene and hGH .on the body weight of Crucian Carp
—@—hGH gene --0--hGH (2ug/g) --@--hGH (10ug/g) —0—Control
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k §¢ Body length(cm)

54

1 s 1 L 1 1
1y 2 3 4 5 6 7 8 9 10
& (Week)

B3 ASEHFRERDAEKERSR@RKVER

— o —HBAEERBREER --O0--EHALKEE (Qre/g) -o--EHAkKEeE
(10pgfg) —o—XHEA
Fig. 3 Effects of the hGH gene and hGH on the bod'y length of Crucian carp
— @ —hGH gene --0-- hGH (2pg/g) --@--hGH(10ug/g) —o—Control

EBE, EAEESHE—A A 125 BI)BER, EHAEY 10pg/g KEHLRA
KT 30.5g 7.9, WAL IAE Y 2295432, TRALNFATYEHE
32.9%, LRARTHKEN 9.6cm+0.9, WA FLHEKE Y 8.65cm+0.7, hKEHE
W 11%, AERGREMSEEEER (P <001 fi P<0.02), {HE, 5%
2 pg g P EE S I 48 £ R 7 B SRk R o

WMATHTR, ER R RRANR IBER AU SEIRE KRR, Ha TR
R RIE . ZEARLRD, M4 10pg/s HENTRERBHNAE KBTS Witk
SRR B R R R R, BRI K RN B
SRR, BRI A KREERET (GF) LI, EALRIES, &% Fal
ERBESREANESSRDYE RRENT AN, XhFEEYERL TSR
AL B AT RS 0 — RISk, ER SR T, A RMEEMR A& R ng/ml
AT, BN R R RS RE TR AT, R 2pg/e AER 10,g/g hE

1) F. Leung, RAEH.
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BAEHLRANER, THE HiTE R B R RELRAE KK, Agellon &
AN 0.2pg/e RERITHERBARLERMOE, BRBABORERKE WAL
KM ENRMBRFEYZDM0E, B HRAEPRTALEENERYEE,

Gill E"F Agellon™TAEIREA, KEFERI M ERZINEERBREHE
FRIE I PR e TRAIEE S ERAVEAAN, LR AR ERA MK, H
H R Kb AT THE(E 2,3)0 HEERER—T AR, FIEX 10pg/g RE
SRR A KB B RBERS N, RAWREE, B TRIVIAEN LR, 2k A
HA/NA 0.5¢), RZAMIRGFIE N HEE RS, EWMEERWEEMFRRBESD,
SEENMEHIBRTERAKEN TR B, FARERBEZENERIXEER
RBER, GKFEFREFNTERBESZENE S BRNWTRATEEH IR, 3
BRERLTRERRE, TREZEMEERBENZANE S, EEESG, BMERAH
FOBR R A A RIS — T R T IR P e R R E N FiORE 0, DIRBEEEN
B AT DA4E 5 AH 24 R B (A

g2 % X ®
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THE EFFECTS OF GROWTH ENHANCEMENT OF HUMAN
GROWTH HORMONE GENE TRANSFER AND HUMAN
GROWTH HORMONE ADMINISTRATION ON
CRUCIAN CARP (CARASSIUS AURATUS
GIBELIO, BLOCH)

Xu Kesheng® Wei Yanzhang® Guo Lihe® and  Zhu Zuoyan'
(1 Institure of Hydrobiology, Academia Sinica, Wuhan 430072)
(2 Institute of Cell Biology, Academia Simica, Shanghai 200031)

Abstract

In this paper, we observed the growth enhancement of crucian carp which were treated in
the following two ways: 1) The fertilized eggs of the fish were microinjected with the
p™® recombinant DNA containing human growth hormone(hGH) gene capped with mouse
metallothionein-1 (MT-1) gene promoter and control sequences. Each egg received 10° copies of
the novel gene. The gene transferred eggs were allowed to proceed in individual development.
2) The juvenile fish (60 days old) from part of the control group were intraperiodicly injec~
ted with biosynthetic human growth hormone at the concentration of 10ug/g(bw)/week for six
weeks.

At the 60 and 120 days, the average body weights of the gere transferred fish were 82%
and 17% heavier than those of the control, respectively. After one month of ending the hGH
administration, the average body weight of the hGH injected fish (10ug/g(bw)/week) were
32.8% heavier than that of the control. On the other hand, the fish injected with 2ug/e(bw)/
week of the hGH did not show any growth improvement. ’

Key words Crucian carp, hGH gene, hGH, Growth enhancement



