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Abstract: A central component of fish growth coordination is the Growth hormone — Insulin — like Growth
Factor- | (GH-IGF- | ) axis. The GH-IGF- | axis begins with GH production in the pituitary gland under
the control of multiple hypothalamic hormones, including somatostatin (SS). SS have been proved to
possess a variety of biological functions with widely distribution in the central nervous system and peripheral
tissues. It plays roles in the physiological process of the central nervous system, modulating growth,
development and metabolism processes. Research results on mammalian SS have been applied to produce
new medicines. Research on fish somatostatin have lasted for over 25 years, and it has received more and
more attentions. Fish is an important animal model and one of the important protein source of human,
research on fish SS can help to understand the physiology roles of SS and to regulate fish growth and other
physiologic processes. Mammalian SS exists as two predominant biologically active forms, SS,, peptide and
its N-terminal extensions of 14 amino acids, SS,. Both SS,, and SS,; are encoded by a common gene and
processed from a single precursor, PSSI. SS,, is highly conserved in all known vertebrate species, including
several mammalian species, chicken, frog and fishes, with the same amino acid sequence. In addition to
having PSSI, Fish possess one or two other different forms of somatostatin(SS), PSS and PSSII. The
PSS II molecule is thought to be processed to a large form of SS (SS, or SS,;) with [ Tyr’,Gly' ]-SS,, at
its C-terminus, while the PSSTI would produce a SS,, variant[ Pro> ]-SS,,. All the three types of PSS genes
had been cloned both in goldfish and Orange-spotted grouper. PSSs are widely distributed throughout the

central nervous system ( CNS) and peripheral tissues. PSS are differentially expressed, both in terms of the
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distribution among tissues and in terms of the relative abundance within a tissue. SS exerts diverse inhibitory
actions through binding to specific membrane-bound G-protein-coupled receptors. There are different types
of somatostatin receptor (Sst) with widely and completely distribution patterns. 4 types of Sst had been
cloned in fish. Researches results showed that SSs regulate growth and interact with reproduction,
development and metabolism processes. SSs elicit their effects through a multifaceted signaling system
consisting of several Sst. They influences organism growth on the GH-IGF-I axis through pituitary as well as
through liver. SSs influence other growth related hormone systems and coordinate these systems with the
GH-IGF-I axis to regulate the fish growth. Despite recent research progress, our understanding of the
complex mechanisms through which SS modulates growth is only in the beginning stages. Many more
studies will be necessary to fully describe the complex system and to understand the biological significance
of the complexity. Future studies will need to answer the questions such as whether SS the main factor
regulates the releasing of GH, whether a type of SS peptide connects with a special receptor, how many
subtypes of receptor needed for SS to exert a kind of physiological function, etc. Ultimately, such work will

lead to a better understanding of how SS regulate growth in fish and how growth is coordinated with

reproduction and metabolism.
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e [ Ser' 1SS0 [ Ser’ ] SSMHi([M] o

SS,, AGCKNFFWKTFTSC
Sy N — (14 amino acids) —~ AGCKNFYWKGFTSC
S8, A& APCKNFFWKTFTSC

B 1 PSSI .PSSIIHIPSSII 3 Fh PSS H:[E %A
SS.4,SSys il S, 28 57 {A[ Pro® 1SS, i H AR5
Fig.1 Amino acid sequencs of SS,,,SS,; and SS,,
varinat [ Pro’]SS,, encoded by three PSS
genes, PSS 1 ,PSSII and PSSI
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FiB ;A LB [F] B k38 PSSI A PSS, A4k H
FiK PSSM'EX PSS ", XELZ5R B R PSS 7EA
Rl 4R )RR R [, $R 78 7E PSS ik ¥ f7 7
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PSSt PSS I #1 PSS A ¥ )12 B 4H 4143 4 , 3
PSS EBHE A ERALHERRHNREE,
3 Fp PSS ZERZHEIN MBI ML R B & 111
ARB, BUHBRIERERR, BEERHET
R PR R BT 3 F PSS RE WA R
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FREEF R EE SR AR UL AR EENNMERE
it R A A L

RAEC FH PSS %1 [ A Clustal W program
MM R G A (B 2),3 F PSS J B8 X 1l
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PR [F) VR S 15 e S B - A 25 B PSST B 38
B b R WA, S PSS 5 7 i 1Y
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PSS 7ESE 2 A& EMR (CST A%6 1 1) EAHRI
Gly-Pro &4t , i H CST14 B 45 & 7.2 SRIF
ZARIE cCAMP [ 7= A=, 0 PSS T AL (5 7] &
A [ Pro”, Met” ] SRIF,, FIFE$L2 PCST 1y
ﬁ@ﬂﬁ[g]o

—anglerfish PSSII

grouper PSSII

goldfish PSSII

rainbow trout PSSII

frog PSSIII
human PCST

L [ mouse PGST

rat PCST

_:oldfi sh PSSIII
grouper PSSIII

sturgeon PSSIII

lungfish PSSIII

bovine PSS T
M ovine PSS I
rat PSS I
human PSS T
chicken PSS I
frog PSS I
lungfish PSS I
sturgeon PSS 1
_Ebream PSS I
goldfish PSS I
— —zebrafish PSS I
rainbow trout PSS I
catfish PSS I

catfish PSS-22

——anglerfish PSS I
grouper PSS I

2 WReERb A RA S OB A S PSS A PCST HEM & ILMR F 5 M 1 R Gk
Fig.2 Phylogenetic tree based on the alignment of amino acid sequences of Epinephelus coioides
PSSs with sequences of PSSs and PCST for other vertebrates

#1H7 A BE £ Grouper ( GenBank accession nos. AY677120,677121 and 677122) ; figk f anglerfish Lophius americanus ( V00640 and
v00641) ;&£ goldfish Carassius auratus (U40754, U60262 and U72656 ) ; b &M 8 rainbow trout Oncorhynchus mykiss ( Kittilson et
al. ,1999 and OMU32471) ; JEWH ififa lungfish Protopterus annectens ( AF126243 and AF126244 ) ; 7 sturgeon Acipenser transmontanus
( AF395849 and AF395850) ; B3k fi}j bream Megalobrama pellegrini ( AY247267) ; BF Ly £ zebrafish Danio rerio ( AF435965) ; BE S X &2
catfish Ictalurus punctatus (M25903 and J00945) ; U frog Rana ridibunda (U68136 and U68137) ; A\ human Homo sapiens ( BC032625
and AF013252 ) ;/)\ Fi mouse Mus musculus (NMO007745) ; K R rat Rattus norvegicus ( V01271 and NMO012835 ) ; 2 ovin Owis aries
(AF031488) ; 4 bovine Bos taurus (NM173960) ; ¥ chicken Gallus gallus (X60191).
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TER XA B A FIE S Sst, KA, Sst,
mRNA /K575 3 (R B 85 T X ¥ Sst, P
AR AR AN Sst, 43745 g COS-7 40H, B 3R35
X7 A I 4H i 3% forskolin 3l 3 51 &2 By cAMP
[ REFRTHE SS,, F1 [ Pro® ]SS, W, $&/m 0 il 4
A 3 R B EESE B 2, RE KA Ssty
[ CCL39 B4HHl 5mEFL2E SS, UM .3 FhR A
M4 SS Fiik SS,. [ Pro” | SS,, Fl 4 2 SSy
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ﬁ:tl;SStz F SStlBTf?ﬂTﬁ%E’ﬁéiﬁjkiﬁ‘Hi&o Ik
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AR BRI 20 ZURe 5, IGF-T I % Sst, ( Sst;,
5 Sst, ) F1 Sst, 5 i W RERAER, LB
#1 GH, INS F1 IGE-I ¥ Sst 33k, [F AL
1A IR R 32 4 T A 76 1 S SR S LR %

3 #12K SS KIIEE

BRMARKFERARKBE -BREFEK
T 1% (GH-IGF-I axis) &% !, GH-IGF-I
HIVEF P4 FEMA&H GH =4, T GH =4
ZAFE SS AN ST T R RN ES, GH
2 MR IEEE 5 4 DL ) 32 1 45 6 3 1 S0 e Fn
B AR F IGF-1 & A, IGF-1 5 IGF-1 45
EEAY G I A E A T 0 40 i Fn e
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I A K FHLHR

SS FEFM KX GH #HATI T oSS, X EfE
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SS, (gbSSy) X GH BT W) #1 i /E F 3 5 g,
SS,, T i s % I GH BB R , (B A GH
HEREEF, £ SS i BRI REEREm
GH ZE [ 94 BRI 23 1> 271 SS i 11 44 ¢
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[F] B R A B 5 a6 B 3E £ — 4%, SS Rl
A% GH g™ . 6% SS, &I K F CST &
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&t GH B, [Pro’] SS,, Wikl ik GH
FEHR; SS ., FIMEZLIS I SS,5. SS,q B B FEAIRAR KB
Pyt I 3K GH ¥ M), SS,, [ Pro’ ] SS,, 7
gbSS,, BEHM ] cAMP [ 7% 4=, {H gbSS, X cAMP
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BHG 4 fE AR, Rl B AEBEE SS /K K 3
I VR g e H AR 1 5B AP 0 B B A AR
2 BARYUVRIY B, i E] LR S B K am ],
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TR AR, SS WA RE AMEERE
W, #2R SS WA KRR FILH KBTI LR
TG RT SS BB MK GH B EBEMZ
AR T NE] PSS 2K Fak R 4L 5
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