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B 1 BN pMThGH B8 (A) REEREE F2 R &K M F#E (B)
Fig.1 The construct of pMThGH(A) and its existence in a transgenic common carp F2(B)
JE e 2548 3 FU 44 25 (54 69 pMThGH/BaraHI f BLAE F2 (U89 IRALHE 4 DNA £ BamHI 8§
PIed R 5E4 3,35 8 pMThGH # BamHI i X 7R R M & S S RIEFABES-B. B,

EcoR1 F§ U J F1 B 9 & DNA, i B — 4 3.5Kb #9 & 5T ¥ MThGH & B, ot R i 3L &Y

4.2Kb 9 A B RUISME DNA R ER MR RSN L MR BT RERER
EE 4 M SR P7EE. B.BamHI,;BgBglll; E: EcoRI; K/B:BamHI 8§ ¥1'F & DNA (6pg);K/
E: EcoRI B 4] % & DNA (6p:¢) +S/B:BamHI ¥§ 118 $ DNA (6p¢)sS/E: EcoRI 8§ ] f# & DNA
(6pg) ;s Kb: THREM

Total DNA from kidney and spleen of a transgenic common carp F2 was digested with
BamHI or EcoRI. After agarose gel electrophoresis and hybridization against 32p-labelled probe
of hGH gene(a fragment of Bglll/EcoRI), The pMThGH/BamHI fragment of 7. 9kb, used for
producing the transgenic commén carp,was not completely recovered from the BamH]I digestion
which suggested that the BamH]I sites were modified when the transgene integrated into the host
genome or inherited by the offsprings, However, a 3. 5kb of EcoRI band containing the entire
MThGH fragment was recovered from the kidney and spleen samples. A minor band of EcoR1 of
about 4. 2kb was also hybridized against the hGH probe. The resean is not clear . These data in-
dicated' that the modification of foreign DNA in the descendant of transgenic fish mainly hap-
pened at the both ends and the inside integrity of the transgene remained. B:BamHI Bg:Bglll;
E:EcoRI; K/B:Kidney DNA (6ug) digested with BamHI; S/E:spleen DNA (6pg) digested with
EcoRI; Kb:kilo base pairs
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Fig. 2 The effect of hypophysectomy on
CF of the pMThGH-transgenic common
carp F2 (A) and the control fish (B)
A —@— F2 fHEBEIEH, MThGH
BEEWEFE (=1

F2 transgenics, MThGH

gene carrier (n=4)

B -(O- X{#E#f (n=23)Non-trans-

genic control (n=3)
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Fig. 3 The effect of hypophysectomy
and hGH-injection on CF of crucian carp.
ABRBBERM;BAMCAKIT XE
. FEKIF 30d, % C AES A GH, 3t
& 8 WL FEN 2up/r BW/10d
Group A is sham-operated, group Band C
are hypophysectomized. Group C has re-
ceived 8 injection of hGH of 2ug/g BW/10
days since 30-days post-hypophysectomy
A —&k— BERHAWM=10) Sham-
operated group (n=10)
B -O- #ZEEH&HA (=8> Hypophy-
sectomized group (n=28)
C @ AGHREHGN=8 Hy-
pophysectomized and inject-
ing hGH group (n=38)
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Tab.1 The survial rates of hypophysectomized fish

/AR MERECC) FREX ATk oo
Fish/Operation aring o- lis
temp('C) operated 2 days 25 days 45 days
# f / {6 F AR Crucian carp/Sm 15 15 100 100 100
#0# / F: %4k Crucian carp/Hx 15 15 100 93-3 93.3
#) & /i FE AR Crucian carp/Sm 25 15 100 100 100
# £ /3 F4& Crucian carp/Hx 25 15 100 66. 7 53.5
i 1 /R F AR Common carp/Sm 15 10 100 100 100
8 6 / % #k Common carp/Hx 15 10 100 70 60
98 /1 /i F AR Common carp/Sm 25 10 100 100 100
il f /3 F 4K Common carp/Hx 25 10 90 40 20

# :Hx . 23/ ,Hypophysectomy; Sm:ffFR. Sham-operation
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Tab. 2 The effect of hypophysectomy on common carp

f HERMM F2 e EFE
Fish pMThGH-transgenic common carp F2 Non-transgenic common carp
F AR ¥ & Operation 2K ZEH

Hx Hx
F A 1% No operated(day 0) 10 20
175 83 No survied (day 87) 4 3
s
Survial rate(%) 40 15
£ HEBW atday 0 88.014.3 83.5%2.4
& T BW at day 87 97.0+5. 4 78.3%2.3
SGRw(%s/day? 1.1240. 32 —0.7440.24 % =
5 K FLatday0 138. 5451 138.243. 4
& & FL at day 87 143.544.2 . 138.544.2
SGRr (% /day) 0.41+0.18 0.03%0.01

¥ :BW .4k & ,Body weight(g);FL :{k1&,Fork length(mm)
SGRw--1k F 452k 4 & %, Specific growth rate of body weight
SGRL-- & $7 5K 1 < % , Specific growth rate of fork length
AE U FH{E L R E KR Values are expressed as means1-SD
« « SR EEME F2 {LHE, T-RE . p<<0. 01 Comparing with Hx-transgenic F2, T-test: P<C0. 01

x SXEAHEESA F2ARE, T-8I.P<0.05 Comparing with Hx-transgenic F2, T-test: p<
0. 05
%3 AGHNEEHWEKHNER
Tab. 3 The effect of hGH on hypophysectomized crucian carp
i A4 B# cH
Fish Group A Group B Group C
. < 2 3 e A GH
FARHF K Operation {ES:];I* f’i{* * ﬁf:x_ﬁ:] if ].f\
F A % No operated (day 0) 12 12 12
% L No survied (day 110) 10 8 8
¥# 1% ¥ Survial rate(%) 83.3 66.7 66.7
{kH BW at day 30 66.8%4.6 71.0+2.6 69.843.6
{KE BW at 110 71.4%5.9 68.8+2.9 73.514.2
SGRw(%a/day) 0.6610.21 % ~0.-4140.15 0.713+0.31 % % ,+
{#{6 FL at day 30 134.8+4.6 131.8+6.1 130.5+6.2
kK FL at day 110 137.244.7 132.545.3 135.0+6.1
SGR\(%./day) 0.33+40.12 % 0.0740.35 0.4310.09 % * ,+
¥ HX-+hGH. FR5 30 Kit, % C A5t A GH

30 days-post hypophysectomy 8 injection of hGH of 2ug/g BW/10 days was carried out.
$UH L F 8 + TR R R R

Values are expressed

as means +SE

* » &5 B A .3, Duncan-test : p<<0. 01 * * Comparing with Group B, Duncan-test:p<C0. 01
* 5 B #H . # , Duncan-test ; P<C0. 05 * Comparing with Group B, Duncan-test;p<C0. 05
+5 A 5 8 ,Duncan-test: P>0. 05 Comparing with Group A, Duncan-test.P>0.05
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FARIG 50d b, L5 4168 1 4 CF E R F ARATE B EFZEH (p>0. 05), ST, X B8 24 8 £ 4y
CFEAENLRIRPTHREE (p<0. 0D . BIEREELFATEHATEIE 2,

TES M LI, FARIGH &) 30d. B F R (A )M EEEKEB,C A BEY
R G RT3 e E W, B CF (3 5% FFE(p<<0.05). 75 A GH ME ¥ 20d,
A GH ARUEEAH (C 4D fy P ¥4k & JUF RAS T F 2t 8 F e, B CF (78 T H; 20d LR, B
TR AR E RN, CF (H A 33404 A GH 80d,CF EIKE 3 — Mg A E.
FR 30d LUR R FRHA 4D8 CF EHIEEES A GH REZMAA LYK T, EBALR
AR, AR (B 4D H PR BRI KL A2, H M CF Mg TR ™ 3).,

EHEEEE, PRACF H MBI THREN FFRAMGSBAE FRIIEW . E1EE
F2 60 f K (K N GH R4S 2 8 fh o) 21 7 56 1 A GHL, S 3 1 30 000 18 5 4k
KATRIBOLLY , BT, © 18 CF {H7E T RIS 2] 7 X — 45 R #% pMThGH X [H 8 g ik &
A T A4 1 AR A BB — B (B 5 Gill 9 B R — 30, M0 TIA 94 GH 3T sy
VAR B T BB A S T 3 4 1 B, B T S 3K CF {519 T RE. Meoh, e 280 4 5
A GH RUIZAM & 1) CF & B A8 AR, 5 86X M2 216 HE 4 Rig s,

HB, ARBEAE M LR RE AR B X R A5 M AR L4k, % 2 A 0 2 T B e
FAERIVRYT MR R 7 A, AT BF R A F &L T — AR RAN B R R 2
ERVRIT M sh iy,
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THE GROWTH REPLACEMENT OF HYPOPHYSECTOMIZED
FISH BY HUMAN GROWTH HORMONE AND
THE CORRESPONDING TRANSGENE

Cui Zongbin Xie Yuefeng Xu Kesheng Guo Lihe "and Zhu Zuoyan
(Institute of Hydrobiology, Academia Sinica, Wuhan 430072)
( * Institute of Cell Biology, Academia Sinica, Shanghai 200031)

Abstract

Transgenic common carp (Cyprinus carpio) have been produced by microinjecting a con-
struct pMThGH, a human growth hormone (hGH) gene with a mouse metallothionein-1
(MT) gene promoter in pBR322, into fertilized eggs. The transgenic fish and the descendent
generation F1 and F2 have exhibited growth enhancement. After hypophysectomy, the
growth of the pMThGH-transgenic F2 common carp continued while the growth of control
fish, including non-transgenic common carp and crucian carp (Carassius auratus) ,ceased.
This cessation in crucian carp could be overcome by subcutaneous injection of recombinant
hGH. It has therefore been demonstrated that hGH, both from the transgene expression in
vivo and from biosynthetic source via subcutaneous injection, can replace the carp’s endoge-

nous growth hormone to stimulate the growth rate following hypophysectomy.

Key words Carp, Human growth hormone ,Human growth hormone gene, Replacement

effect, Hypophysectomy



