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ZET 428 EKkWENFHEREAKF IO NNER, F KW X HALEREKEEZ 2 UWEA
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N B A5 8] 5 —Fh SS28, 1 55 1k PSS- T cDNA %
) SS28 A 5 MNAFEMR N 22 57, KW AE ¢ b 2=
WAEAE 2 FOB SR $S28' 77 AR SLE % i i RT-
PCR }% RACE Jy 1 W RHH 47 BE 1 (9 12 filg o 43
155 T 3 ff PSS cDNAs, X & 4k 4 . 2 5 4 —
I 7E [/ — M HE S 1 vh se B B 3 R [R] 6 2 AR K

MERTAIER " d FAETEL R SS JEH LK A
Ie) fg o T3 R, — B ] BB = 2R Z R B XSS
Ik T8 PSS- 1 B& Al 4= SS14 b, af 1 = 4
SS26;PSS-1I A # fin T J 14 Ak.25 Bk 2 #& 28
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SSI mRNA SSII'mRNA SSII" mRNA
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-24 v 89 -24 v 90 -24 | 86
HN'{ST [ Hlcoo” HN'{S[ [ Hlcoo” HN'{S[ [ JlCOO"
R RK R RKYG R RKYG
SS-26-1 SS-28-11 SS-25-11
YG YG
SS-14-1 SS-14-11 SS-14-11
YG YG

Bl MBEKNENEVESRTEE
5 ke 27 BUE BB A 5 S+ AR AR 5 At 5% B g B0 5 1) 0 R 47 W )

Fig.1 Biosynthesis of somatostatins in rainbow trout

Arrows indicate putative cleavage sites; SS,somatosatatins; other letters are single-letter amino acid abbreviations! !
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JE4, HAS B4 51l 2 074 bp .1 841 bp .1 886 bp
il 1537 bp, 45 Bl 4 i 384 >4 IR (381 & I
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9% , I 5 B & (%) SSTRIB [f] i 7 % &
SSTR2,61.2% ~77.2% ,H: " 5] Kty SSTR2 [
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BUAE BB T AR R #f R GKk 5 R 3z &, SSTRS Al
SSTR2 J F: B ik 2100 ) {1 & 7 AR A 1 T
fh H g2k 4 Bl {& (SSTR1 . SSTR2 ,SSTR3 il
SSTR5), SSTR4 H 76 A\ W)k & it F bk B &
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FLF5 A M IR B R R R (GnRH) | £ 12 ik
(DA) AERKMERHOME (GHRH) K If 1 2
AL 0 K (PACAP) DL K22 IR Y (NPY ) 4%
BHEMHEA GH 2w N FaiEE KRR X
WU IR % (NE) 5- (il (SHT) %1% |
NS (B e el (U NE R & S ! il oS A
KFEEARKMEESEEOIFR ZEZE DT
5 BB T E IR R B AL i -cAMP-3E 1
A JEIE BN R C-—#EMRNLEE - & A C JE K
DL NO i %5585
4.1 HEEEEE C/=HiBAE/ ZEAHME CESE
&7 SS 84E GH 43k h 49 1E BB

Kwong %™ 7E 4 v p OS¢ B W1 7SS 40
il GH 43 WA AT REML I , i — 2L W52 & B SS i i
A C(PKC) e mf] 7 GH 4pw™ . 4
M7, 78 H At ) ol o4 1) 0F 55 465 SR 5 0 28 P AR AR ]
FEXG 5Tk B SS X PKC #8715 5 1) GH 43
WBEA 0 HSS LA BE ) ) 4 T A 40 g
i TPA i 519 GH 4377 L b 45 2 9], PKC
WRWA S5 SS il GH /-yl 2. JEE SS
WA Ay & GH 330 i 30 861 R 7+, B8 11 £ 5 A
R & B, AR SS W ET LU #E GH 4y
W BLAHN, FE MG B OBESE K B AR B C A )
U73122 I A BERHL M SS % S 9 GH 48w [
BE L EBR R, U73122 F1 PKC #14] ) Go6983 1
ERASREFHLIT SS V5 519 GH 0™ . RiRgs R %
B, SS JH4% GH 43 H A3 W) % , 3F H PLC/1P3/
PKC i /252 5 SS I #1 GH 43 b B A 4
R
4.2 BREBRIRKE/AMP/EAHE A FSE
&7 SS E#E GH 43k h 19 1E B

P IR R I AL Bl (AC) YIS BRI T
cAMP (77 A 36 T i 24 e, JE HO2 8
fitt A(PKA,cAMP (] 3 ZLHEA] ) , 45 EZ 5,
Wi 2L 22 rh A A 98 UE S AR A R A2 IR A s AR A ) T
cAMP {7k, AC/cAMP/PKA &% 55T SS 1
PEER T RESP fE 4 b SS BT T B R
forskolin il cAMP 2514 8-Br-cAMP i S 1) GH
Sy, BEEH SS Tl g il it cAMP &2 GH 4
W MR, FERE L, SS W T cAMP K F,

AC/cAMP B2/ T 7 SS i Sy GH 4p '™,
[F)REAE B0 5 dr, SS 1 238 14 AC/cAMP/PKA &
RALPET GH 43 25 BTk, RETE R Y
i), SS ¥ 4% GH 43 Wh i 4 J K [, 4K i, AC/
cAMP/PKA &2 %2 5 7 SS # % 1) GH 43 W
U
4.3 —EHUE/cGMP {ESEHKE SS H#E GH
5 1E BB

— AL A (NO) BL7E BA Hy St — b R 32 A9 {5
ST, ES 5T SS fEM M. NO & NO
£ 1 (NOS) i A0 RS 02 5 16 Ry 4 0 R 1 S g
FEAE Y A BLT , NO R T W S H R R
LB (GC) , GC ik GTP = /f cGMP'* | £ kK
HAFHEIES: NO 2 5 7 564 GH 940 Wb, {5 & 3
KB 0 A T S BL AT A AR R i B, 7R
RU 0 g gt g g & B NO a L
i L Aty GH 30 (A2 R RE 7 B D % BRI 4
B4 R GH3™ i & B NO #H1 ¥ # T J:4tf GH
Gy o BLAh LA AR IE FR NO I 4 2 5 3Ll GH
VARl S5 ¥ NP N E 7 N
AR o B 19 R[], NO [ AT LR B i il GHL 4
Wh, SUAT LA B Rl GH 433

FEMFL2E f ,NOS/NO i i K H A % F GC/
cGMP i@ B 7 J8 45 GH 23 W R ¥ 7 — & M1k
Flo filhn, 6 5 F g 8k, NOS/NO i i /v S 7
SS %3 GH 43 . {H )& cGMP i H & A5 5
s T SR, NOS/NO il % K H A & 1
GC/cGMP il %% 5 T GHRH % S GH 4y
W L L AE A Western blot J7 $E7E
Sefa AP % T NOS BERY RO i
— W98 % B DA i i NOS/NO i J{ i# T GH
Gy, 4R, GC/cGMP i i 2 % 5 5 7 DA i 5
f GH 3 A5 %0 o A5 ,NOS/NO i i
HI%A 25 PACAP i S/ GH 4p '™ . fE4:fa
1, NO fit {& (SNAP 5 % SNP) I J% ¢cGMP 2% f|
) dbcGMP 0] 2 #E 3Rty GH 4334, 3 HL SS AT LI
BELIST SNP i S () GH 43> o (H 76 i 4 fa o
NO/cGMP i #f Ji: %5 2 5 T SS JH# i) GH 43 b
ATy 1 — AT
4.4 $5EF7E SS A GH S pE A

PEB TR GH Wi — N EER T,
SSTR i 1k B 42 4 Fi1 T F I A 0 19 4% o 1 3 3,
F14% L% N-B T-RIF0 P/Q M35 A4t rp

http : // www. scxuebao. cn



12 4] RO A A R A R 3R 4 T A A I R 0 A B A LA 1867

SS14 HIASFZ Wi 40 L 9 45 25 F 1 K F-, £ B SS A
3 3 240 i P A 5 - 1) K 3 A % 5 1 GHO
SR R, NS B TS T 4
gbSS28 Mkl GH 43>, e ah, 7E i FL%
SS i GH 43 1t £ Bl %5 200 M DY 55 25 VR B 1Y
WA S v, BEL AL 20 M A 55 5 7 HE A2 L
RN P A5 B 7 &R AS RE BT SS 5 %1 GH
SPI L, UL TR A S5 SSiES M GH 4y
W MR IESR SRR I N R LA
PG B BHLIBT T SS 1519 GH 431k, 1t B 41 i Y
WE T 55T SS S GH 4w, 4 kR
WA S5 T SS JEEE GH 43 iy it 2 H
AP AR e SR SS Y GH 43 Wb i ML
GNP NN
4.5 HESEKESSAE GH 4iphiiER

B T LR (5 5 3 B A0 30 A 2 B b i g
257 SSHIIRE. BN, & H 8RR .
BB 7 3B MAPK il BE IR B A2 iR 1R SF
N ¥ NGICE /L A B N RO T e
SS AT T RE . B, 76 B, SS Ji 2 3T £
T A7 AR TR GH 4w o SR, 7E
Grfrf, SSORAK M B B 13 & 0l T GH 4y
W AN FEFR B, MAPK ®RIEH A 5 SS
7% S/ GH 4y ™, 7£ fa 25 v, PBK 8 %
MAPK i S %5 2 5 7 SS il i) GH 43 W45 AS
511 1
4.6 AESSTHEFEEMREEMEFFESH
GH 43

eI, SS AL 1 HAl GH 43 W,
BT 7 Z Bl H 1% S (9 GH 4 0, X 26 [F 7 52
f1 % sGnRH, cGnRH-1 . DA ) & PACAP'"’,
SS14 ¥ A7 W % M i sGnRH Fl ¢cGnRH- 11 5 &
14 200 J6 PN 55 25 F K OF-, A R B Ak T DIC8 i
10 L PN 5 2 1K P R B T =& B S
GH 3 1, 156 B B 1K 40 Jf o8 55 B 1 K OF 98 R &
SS14 BH Wi GnRH i% S iy GH 4y i 1) & %2 3%
7250 8K 1M , gbSS28 A {H K T sGnRH , cGnRH-
10375 3 19 400 B PN 485 3 7 /K OF Tt ELBELIBE T — 3% 1%
S GH 3 b, Ui B gbSS28 P I GnRH 551
GH 43 1 J2 38 o % IR 40 M P9 45 35+ K F S2 B
iy, SS14 FHIKT T DA F1 PACAP i 511 GH 4y
W AR X T R 40N S B KO TR
Wi kIR, gbSS28 B T PACAP i & 1) GH

G U6 A0 PR £ 5 5 KO- fEE X DA S 1 GH
3 WA R AL P B F KT JE R e Y s SS
i GH 733 i 1 AL i 2518 1 2808 A 4 fah
AURT T4 2R, 3 1 BEG 1 4 B SS 22 O 4 £ L At
Fe R T 519 GH 22 B 5%

F1 WHMARER SS TR & & FEFHM
EMURIFES GH a2 IE
Tab.1 Summary of the effects of four different SS
isoforms on basal and stimulated GH secretion from

primary cultures of dispersed goldfish pituitary cells'*’

effects on GH release in static incubation

treatment

SS,, [Pro’]SS,, gbSSy, mSS,*

basal GH secretion
SS alone ! ! } !

1.73 6.69 0.16

ICS()
nmol/L nmol/L nmol/L

. . 1 100 10
maximally effective
pmol/L nmol/L nmol/L
concentration
SS plus 5 mmol/L CsCl l l >
stimulated GH secretion

GnRH Cascade

sGnRH X" X X X

c¢GnRH-II Lt X X X

DiC8 Lr ! ! !

TPA Lt ! H l
DA/PACAP cascade

PACAP X° X 1 X

SKF-38393 X X 1 X

forskolin X" X > !

8Br-cAMP X° X o !

AA ! ! “ l
NO cascade

SNP X X > X
Ca®>* ionophores

A23178 Lb ! -

ionomycin 1 i !
depolarization

30 mmol/L KCI X X X

Notes: X. abolished; | . reduced;<>. not affeted
a. mSS,g contains SS14 within its C terminus;b. Taken from[27 ] ;c.
Taken from[ 38 ]

5 IhgE

AR B N R BLLK , — H2& N
PO 2 R AEN T2 — R, 5
LI AT B, £ 28 A A R 1 B ST S0 A
xR . HAT, 78 28 i M 5E 6 Fh Az KA K Ak
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B, JCBE GG 4T 7= A 2 Fh SS ik A4, 76 fa v
RN 4 Bl AR K RS2 AR 1Bl % R U 2 Rl
B, KA P GH e — R 24 1 M 4%
LEH 22 P 5l B S 5 H b R IR G L 22 ) L
FIEAEF TS0, 3400 T e M 2 4k . AR K
R GH 43 Wh i 1E F ML 77 75 1) B s S 1k
I [ £ 9y o i) G AR R AL o) S RUAR ], B A ] —
PIRR ], AR B BF S H AR T AR S5, 5
SS22 Filfi: SS25 AREHM i 4 . GH i 431, 4%
M, B $S22 Ak T B (A 40 i GH (i 43 i .
BT R R S S B SRR A AN, LR LA O
T T RE P ESE ORI . (1) SS My vk . i
WSS Wk Jy i GH 4y s iy 40 il B -, (AR
R o AR B SS M1 B E AR B T
GH 3 s 02K J LA X R Bl i Bk — 2
WFSE 5 (2) kb B0 1) A ] o Ak B ) B K e 42
SELERME S (3) IR E AR, @R
TR B, 45 0 e o 2R A IR R R AT 5 (4) 4
BTN A o A5 6 S 0 op A I R SRR 40 T O
LA LS v A R TR T, B A
LU IR SR B I TR A5 (5) BSR4 E B R
MLy J pH %, A5 Se szt b 0 R 7 B AL
B B0 B 9 0, B M99 5 L A S of i 2 T —
FALBR BB F 3L, 0 L15. Bk, AR AR 8] A B 5%
X5, PB4 T8 IS T v MO IR AR ST A K
19 52 0 1A 2R, 3 0 £ 26 2 KR HLRIBF 98 B &
TR X,

g LR A KA R — A 2 IR+ Uik,
FARE A 2 A KL R BF e 24 1k B A
i A K S, T A= K 26 3 5 3 A b D X 4 a2
PE KR SR e H T IE A £ TR R
P — ART, Ho A £ 2 v R T8 A AR B 9 A R
KRB H AR R [ 5 R B 52 1 i 9 L
SEEREIN T 2R Z W 7 U A AR A G T A KA
IR A K2 A 5 A Py 2 0 PR T 3 [
B 5 R 1A GH 40 I A 52 2 ) 2 2557 A KA
2R A T R A R A K HAR AL
WA 27 4 X — R ) BB 8 250K A B T
WATE 4 T it KM E 2 54K %5 A
W e S R R 4 F VR AL

=
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Mechanisms of actions of somatostatin on the regulation of
pituitary growth hormone release in fish

LI Wensheng*, WANG Bin
(State Key Laboratory of Biocontrol, Institute of Aquatic Economic Animals and the Guangdong Province

Key Laboratory for Aquatic Economic Animals,School of Life Sciences,Sun Yai-sen University , Guangzhou 510275, China)

Abstract; Somatostatin is a multifunctional tetradecapeptide which is involved in growth, development,
metabolism and reproductive processes, via the specific seven o helical transmembrane G-protein-coupled
receptors ( GPCRs ). This review briefly summarizes the progress of research on somatostatin and its
receptors, with special emphasis on the intracellular signaling mechanisms mediating somatostatin actions on
the regulation of pituitary growth hormone release in fish. To date, six somatostatin genes and four
somatostatin receptors have been characterized in fish. The diversity of the somatostatin peptide family is due
to the existence of multiple somatostatin genes as well as the tissue-specific differential processing of
preprosomatostatin. The subtypes of somatostatin receptors are complex due to the polyploidization that
occurred during fish lineage evolution. Information on the mechanisms of somatostatin suppression of GH
secretion in teleosts is mainly derived from studies in goldfish, which indicates that cAMP formation, Ca’*
mobilization,and PKC activation may be involved in the mechanism through which somatostatin regulates
GH secretion. However, the intricate web of intracellular signals is still far from being fully understood. In
addition , species-specific differences in the mechanisms of GH release do exist in diverse models. The
somatostatin genes, receptors and the mechanism of actions of somatostatin on pituitary GH release await
further studies in teleosts.
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