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Regulation of the expression of growth hormone mRNA and the release of growth hor-
mone by somatostatin and cysteamine in orange-spotted groupers Epinephel us coioides ~
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Absgtract  The regulation of growth hormone (GH) synthessand secretion in teleostsis based on the dua control of hy-
pothdamic stimulators, the gonadotropin-releasng hormone ( GhRH) , dopamine (DA) , growth hormonereeasng
hormone (GHRH) , and the inhibitors, somatostatin (SRIF) , norepingphrine (NE). SRIF is the main inhibitor of
basal and neuroendocrine stimulated GH release. Cysteamine (CSH) isa potent somatostatin depletor and promotes the
growth of anima and grass carp obvioudy. Orange otted grouper Epinephel us coioides is known as a benthic protogy-
nous marine fish with sex inverson. The efectsof SRIF and CSH on the GH rdease and GH mRNA epresson in or-
ange-otted grouper gill remain unclear. We studied whether SRIF and CSH modulate the rdease of GH and reulate
the expresson of GH mRNA in the pituitary of orange spotted grouper. SRIF or CSH was incubated with the pituitary
fragments of the orange-gotted grouper in gatic culture syssem. The GH content in the incubation medium was detected
by homologous radioimmunoassay (RIA) , and the GH mRNA leve in thepituitary fragments was measured with RNase
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protection assay (RPA) taken digoxigeninrlabeled antisense RNA asprobe. The RPA could detect aslittle as 1 pg sense
RNA or GH mRNA in 0. 54 g total RNA of pituitary. SRIF (10" 8- 10 % mol/L) dgnificantly inhibited the GH release
at 2 h by 64.28 % - 13. 72 % compared to the control group , and theinhibited effects was much more obvious at 24 h by
only 3.3%- 2.36%of the control. CSH at dosesof 10°*, 10”2 and 10 2 mol/ L sSgnificantly increased the GH release
at 2 h by 64.28 %- 13.72 % of the control. The CSH effect of 10" ' mol/L was smdler than that of 1002 mol/L. The
trend of higher dose of CSH with smadler efects was very gpparent when the incubation duration wasprolonged to 24 h.

10°*, 10" %*and 10" ? mol/L CSH increased GH release by 162. 4 % - 467 % of control. GH content exposed to 10™ *
mol/L CSH wasjust 184. 83 % of control , which was conparable with that to 10" * mol/L CSH. It might be related to
the reduction of GHRH from hypothdamusinhibited by CSH with higher dose. The efectsof SRIF and CSH with any
dose at 24 h on the GH mRNA leve were not obvious conpared with the control. These results showed that SRIF inhibr

ited GH releases dose dependently but did not afect the GH mRNA expresson in the pituitary of orange gotted grouper.

CSH with lower dose increased the GH release from thepituitary of orange otted grouper but the trend of the increase of
GH release was not kept at higher dose. CSH, which inhibited the efect of SRIF, did not afect the epresson of GH
mMRNA leve in the pituitary of orange gotted grouper either. CSH co-cultured with sGhRH could inhanced both of the
GH secretion and expresson of GH mRNA. The effects of CSH and sGnRH was added and much more obvious than
those of CSH or sGnRH done [ Acta Zoologica Sinica 50 (2) : 222 - 230, 2004].

Key words Orange gootted grouper , Epinephel us coioides, Growth hormone, Somatostatin, Cysteamine, GH mRNA

(Growth hormone, GH) CSH SRIF , ,
-GH ' pH , (Drago and
GH Montoneri , 1997)
(Somatotrophin-release , CSH
inhibiting factor, SRIF) , CSH
, SRIF , Xiao and Lin.  (2003)
, , CSH
SRIF (Marchant et a. , GH CSH GH
1989) SRIF ( Kwong and Chang, ,
1997) (Linetd., 1993) (Le
scroart et a. , 1996) GH , , , 2-3 :
GH :
GH ) ;
, GH , )
GnRH GH ,
(Lin et d., 1995) ; )
SRIF GH , SRIF CSH GH GH
GH CSH MRNA
, A
, CSH SRIF mMRNA , 1
SRIF (Papachristou et al. , 1994) , CSH 1.1
, SRIF 19 )
, SRIF ( Kwok et , 453- 7979,
a., 1992) , SRIF 26- 31 cm, 30.5- 36 cm
(Szabo and Reichlin, 1981) |, 1.2
GH , GH M199 GBo (USA) , Hepes
CSH (McLeod et~ Sgma (UsA) (SRIF)
a., 1995) (Tannenbaum et a. , 1990) (Cysteamine hydrochloride, CSH, HS—
GH , CH; —€CH; —NHy) sGnRH dgma
McHwainet a. (1999) , (Usa) , Earles sGNRH
CSH GH SRIF 10 3 mol/L , CSH 5



224

50

mol/ L , -20 , ,
M199 TRIZOL Reagent
GBo (usa) RNA

(SPe/ T7) CDPSar
, Roche Applied Science ( Ger-
many) , RNae A Ambion (USA)
Pharmacia L KB
Novablot ( Sweden) , X Kodak
(Japan) 24 Faloon
(France) , CO» SANYO (MCO-15A,
Japan)
1.2
1.2.1 SRIF CSH
SRIF CSH
GH (Li etd., 2002
11 , 3 )
/
(  1mm’),
/ 1
) 1pl M199 ; 2-5

100% 100® 10°% 10! mol/L

CSH; 6 10" ®mol/L sGnRH; 7
10" ?mol/L CSH 107 °®
mol/L sGnRH ( CSH GnRH
, ); 8-10
10°% 1007 10" ° mol/L
SRIF; 11 ,
, 102
mol/L CSH 2h 100
T , - 20 , CSH SRIF
2h GH
24h, , - 20 :
GH ; : TRI-
ZOL Reagent RNA DNA ,
GH mRNA
1.2.2 CSH SRIF
8 , 3, 1-4
, 1M1 M199 . 5-8
10" ?mol/L CSH, 2 6 12
24 h ,
- 20 , GH ,
RNA DNA , GH

MRNA

1.3 ( Radioimmuncasay, RIA)

RNase ( Ribonuclease Protection As

sy, RPA)
RIA GH
( , 2003) , GH
GH
GH mRNA
RPA , RPA
( , 2000)
pPRGH6 ( , 2003)
195 bp DNA , p GEM-
T Easy , pG3,
, Nde
DNA RNA ; Xba
DNA RNA
, SP6 RNA
(Digoxigenin labeled, Dig) RNA
254 nt, RPA RNA ;o T7
RNA RNA 279
nt, RPA RNA

1000 500 200 100 50 25 12.5 1 ng/Ml
, 291 (40 mmol/L PIPES,
400 mmol/L NaCl, 1 mmol/L EDTA, 80 %
(v/v) , pH6.4) 1yl RNA
RNA ( 1pg DNA
RNA) , , 1 ng
RNA , 85- 95 5min 45
25 U RNaze A, 30 30 min,
1041 20 % DS . 50Mg
K, 37 15 min RNase, 5u g tR-
NA, 1 ml , - 20 30 min,
RNA : RNA , 10 000 r/ min 15 min,
, , 2% :
RNA : RNA
, (Ultravidet Crosdinker, CL-
1000) 5 min, RNA ,
120047 68 30 min, 1 % Blotto
(Roche, Germany) , 37 1h,
(1 20 000) , 30 min,
30 min, CDPSar
(1 100) , 30 mn , X 15 min,
, Quantity one
GH



2 : SRIF  CSH 225
mRNA , 10" Y mol/M g DNA (% RNA (
of oontrol) 4) , 28S 18S RNA ,

1.4 RNA ,
3 + GH mRNA
, SPSS , 2.2 SRIF CSH GH
Duncan s P<0.05 10°% mol/L  10°" mol/L -0
SRIF 2 h
GH ( 5A),
7 GH 64.28%+12% 38.99% +10 %
2.1 RMNas 13.72% 6% (2 h GH 140.87 *
Dig RNA 2.68 ng/ ml ), SRIF ,
RNA 1, Nde GH ) ;
,  T7 RNA 12
RNA 279 nt, Xba , SP6 RNA
RNA 254 nt,
MRNA 195 bp RNA: RNA ,
RNA 212 bp ( 2
RNA 1- 1000 pg/Ml
RNA 3), RNA
RNA )
1 pg/ul RNA :
RNA 2 , RNA ,
RNA 1 RNA RNA
! 1: RNA 2: RNA
' 0.5 g Fig.1 Detection of the Digantissnse RNA probe and
RNA GH mRNA gnse- RNA in in vitro transcription
1: Antisense RNA probe, 254 nt. 2: Sense RNA, 279 nt.
IEX RNA (279 nt) sense RNA
T7 RNA polymerase
T7R3T SP6 JH 3 F
T7 promoter SP6 promoter
- > 195 bp <
LI — |-
Xbal Ndel
l SP6 RNA polymerase
[
J< X RNA (254 nt) Anti-sense RNA
2 RNA RNA

Fig. 2

The condruction of antisense RNA probe and sense RNA



226 50
1 2 3 4 5 6 7 8 9 10 11 1213 14
. ~28S rRNA
-
*w - . ~ 188 rRNA
3 GHmRNA

1-8: 1000 500 200 100 50 25 12.5 1 pgHl -55 rRNA
RNA 9: 10: 11- 14: 5ug 2.5
Hg 1Hg 0.5Hg RNA

Fig. 3 Detection of the expression of GH mRNA gene

1- 8: Sens=RNA, 1 000, 500, 200, 100, 50, 25, 12.5 to
1 pg/M| regpectively. 9: Negative control. 10: postive control.
11- 14: Totd RNA from the pituitary of orange otted grouper 5
Mg, 2.54g, 14 g, O.5H g regpectively.
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Fig.5 Hfects of SRIF at different concentration on the
GH scretion and GH mRNA leve in the pituitary of or-
ange spotted grouper

A. Accumulated GH content from the pituitary fragmentsincubat-
ed with SRIFfor 2 h. B. Accumulated GH content incubated with
SRIFfor 24 h. C. Thelevd of GH mRNA in the pituitary frag
mentsincubated with SRIF for 24 h. The chemiluminesent sgnds
pardld with the leved of GH mRNA in RPA were showed under
Fg.C. *: Sgnificant difference (Duncanstest, P<0.05).
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Fig.6 Hfects of CSH at different concentration on the
GH s=cretion and GH mRNA change in the pituitary o or-
ange spotted grouper

A. Accumulated GH content from the pituitary fragments incubat-
ed with CSH for 2 h. B. Accumulated GH content incubated with
CSHfor 24 h. C. Thelevd of GH mRNA in the pituitary frag-
mentsincubated with CSH for 24 h. The chemiluminesent sgnads
pardld with the leve of GH mRNA in RPA were showed under
Fig-C. *: dgnificant difference (Duncar stes, P<0.05).
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