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A R A PR 8 2 K K (seabream growth hormone, brGH) 0 1 48 1 %2 B (brGH RIA) & B4 K M E 5 2
A (IGHRRA ) IR TARBEWG A6 H 9AR 12 A) BB GH KT RFEAERPEREE
3 14 (growth hormone receptor, GHR) K ¥ #7254k , [a] Bt 0 &2 7 28 68 &3 JJL % BT E RNA-DNA H: 3 & B 68 P % B
(condition factor, K)H1{E % 15 # ( gonadosomatic index, GSI)EZ 154k, BWMIE GH/KEF 6 B B, B
EFBTIAOAZ R AMKFE(P<0.01), BHAFWFGHR KEEOR L R ABEE T3 A K 6 ANAFE
(P<0.01); BREIVERRH M GHR KFE A RESGTHMAM(P<0.05). Mtk BEATAE+ RNA-DNA R 1%
PN FEF R EZR, MM DARFAES RNA-DNA R 6 A B EMRT 3 A(P<0:01) ;M MMt MY
Ll RNA-DNA (b #7E6 AXTRER FHMEWAHKT(P<0.05). BEHIEREH(GSDTE 12 HikPIB&.3
HUBWETH. 45REH, BRI GH KTV GHR K FHE YL M FFIFH RNA-DNA [L R FEER R MER
Bk, ARIUEFT T M GH A JFIE A PERR S GHR K FS5MnAd K NEHZENEE.
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Seasonal variations of serum growth hormone levels and
growth hormone receptors in Sparus macrocephalus
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Abstract: The levels of serum growth hormone ( GH) and growth hormone receptor (GHR) in liver and gonad of
black seabream, Sparus macrocephalus in different seasons (March, June, September and December) were
measured by bream GH radioimmunoassay (brGH RIA) and bream GH radioreceptor assay ( btGH RRA )
respectively. The seasonal variations of RNA-DNA ratio in liver and white muscle, condition factor (K factor)
and gonadosomatic index (GSI) in black seabream were also determined. Serum GH level of black seabream is
the highest in June ( P < 0.01). The level of GHR in liver of black seabream is higher in September and
December than that in March and in June( P < 0.01). The level of GHR in gonad of black seabream is the
highest in September ( P <0.01). The RNA-DNA ratio in liver of female black seabream is lower in June than
that in March ( P <0.01).The RNA-DNA ratio in white muscle of black seabream is the highest in June ( P
<0.01). GSI is the highest in December and decreases significantly after March. Results indicate that apparent
seasonal variations exist in the levels of serum GH, GHR in liver and in gonad and the ratios of RNA-DNA in
white muscle and in liver. The relationships between the levels of seurm GH, GHR in liver and in gonad and
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growth and reproduction of black seabream are discussed.
Key words: Sparus macrocephalus ; growth hormone; growth hormone receptor; seasonal variation

AREEEAERAKIBIEERENEYEH, CANRRER, AXRNERKERFEESET
PR, A MBE P GH K PO FEESTHER GHKE5aRARKHEFT AL FEN B HH
XBARAFRAZEYEY, XA —FELERARIEREKR T2 GHEIN, KB EFRRREL
AEFEARME Y a%E KGR FRREREWN; 75 —FH,GH 4 B &K #iE %7 % GH #
AL E GHROEE KRN B, A AaKRAS S GHR KB E SR FEZTHEL, DRI
MRS ENEREE GHKEWETHTREMER, 70, ANTT L i b7 2P IR R 1 s
SHEEMNA, R GCGHS S AT AXMBRNET RERNEERRCS, EHREETFHARNER
it % GH 7K 7776 2 516, Gomez %7875 &b T R ) % B W B 119 81 88 ( Oncorhynchus mykiss ) ¥ B 16 1) 21
B GHR K P HFHEER ,BEX GH M AEUBRAENATELZBKTEOARTERERIRE, F
SCUARBE AR, R RS 28 37 i B A K R BUN %l € 1 (brGH RIA) & B84 K R M 4t
243 52 ¥ (brGH RRA) , BFE A A 25 BHG M 7 GH 7K ¥ B JF A A v R b A K 3R 32 1K OF i A2 Lt
BLORENERBEZRKREEES RAEREK AERNTIBR— @I,

1 ME5E

1.1 28

BER A REREEK= AR P OB KFHED, E4MFVG A 60 .9 A% 12 H)55i8
BERELSHBRIBMNE, oMERMAHTEREZGTRAN, HEKEES R (18.9£0.3)em &
(26.9+0.6)cm, AFEEE 5351 5(200.5+11.3)g K (588.8 +41.1)g, 1.5 W4 I REFLL T Ty Rt 1
BrBR,3 WA R AR O Sl th R LR BN R . BGOSR 3G o0 K B R
1 AR, R NS E W EE Ak, MR ANRIRE K K 5 PO AT v R 44,
BURp i B2 HFE VK EARAE BT IRAE A AR R B SERZARAF T - 80T

1.2 #%

EHSE S KR (brGH) R R84 KWK MW A Gropep 2 Al (Australia) , 51 % 1LV f1 &
W K2 Anderson 1+ H, 1,3,4,6-T9%-3a,6a- 4 Z P BEIR (Todogen) ) B Amersham 2 7] (U.K.), %
H 5 %5 38 (PMSF) 5% 101 B ik ( Leupeptin) (41 5 8 K (A ) (PepstatinA ) & 4F If 1% % 1 (BSA) W (5 Sigma 2%
AJ(USA), i BHEEEM G-75(Sephadex G-75)M H Pharmacia %% 7 (Sweden ), Na P11l B 1 H IR FRERF 5
Be. #ZEREEEIRF & Trizol & Gibicol 2574 o

1.3 & RNA K. DNA Ay EL

RS H S RNA K & DNA R Trizol 732 B, Fi % 505 6 68 31 (Pharmacia LKB) 1) £ & RNA X
2 DNA ¥R

1.4 AERBEHIRC

SHCER (918 ik e AE B, EEHBA :(1)5ug(5pL) brGH 5 1 mCi Na '1 £ Iodogen 2 3
HHIEE, 0.2 mol-L~' Hepes E P (pH 7.2) E RN BTN 30 uL, FIE T KR 15 min, R 553 #
PERIRG N (2)F 0.3mL 50 mmoi - L~! Hepes 2 #h i (pH 7.2) & (LR Wi, B 51 R M , 43 B BR
2uL BT 3 32 y-iH 808 F 00 %8 A5 i GH B BUST L 78 1 (specific radioactivity ) 5 (3) %5 52 7 %
Sephadex G-75(1cm x 50cm)#E, Fi 50 mmol-L~ ' Hepes 28 i (pH 7.2, & 0.2% BSA)#HITHER, YK
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WENEE ImL, MBEREE, A TERYKN 4~6 EH T RE GH 1S R B0 & RS %2k
W, A= 2Z8(TCA) I ETIFRIC GH A B L IE 10, 2552 158uCi- pg~ 'GH, EHIFF T R
B,

1.5 GH/KEMZE
SR 6 GH XA MU S 2 v, S RSk 11 T/ 7 8
1.6 GHR /K¥EME

GH 55 32 B 8 152 MmO 77 %o
B RHEEEE (% ) = 100 x A8 () /K3 (em’) s VRIS R (% ) = MEARE () /1K H (g) x 100,
R SPSS it K B HEAT 7 22 it R R SrHT

2 R

2.1 BEmiE GH KERETHEL

WEEmME GHAYE T 6 ABEE, B &/ T HM
EHHAKE(P<0.0D)(E 1),

2.2 BEIFFAE LIRS+ GHR KF-# 21544k
B I o GHR K F (biGH # R L 45 & %)

i GHAK¥ , (ngeml™")

HOA NRABERTHIARG6A(P< 0.0l? B B GH K EM S H AL
(H2); BHEHERTHGR SEAEIARERT Fig.1 Seasonal variations of serum growth hormone level
H@HAHB (P<0.01)(E 3), in 8. macrocephalus
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Fig.2 Seasonal variations of the level of growth hormone Fig.3 Seasonal variations of the level of
receptor in liver of S. macrocephalus growth hormone receptor in gonad of S. macrocephalus

2.3 BHEMEIRIE B (GSD RMEH B (K) M F 14

G R ARG GSTHTE 12 A BEFHE (P <0.01), HEFEA Ry GSI7E 3 A M4 8 K
M NMAR N E B ETRE(E 4), %%@M\%B’JHE%&(K)B&HE%%?3H(P<0 05),
HEAENE 6 ABERT 12 A(P<0.05)(E 5),

DM FL KR, R B KR B ST W0 B 2 3 T 3 R R A O B 5K . 2000.



206 K OO R 25 ¥

2.4 BEAFIE R B4 RNA-DNA LR EF AL

MY BT RNA-DNA Lh RN ZH YRR EER , BE A IEA RNA-DNA tEEE 6 A
BEMRT3A(P<0.01) (H6); MR BE UL+ RNA-DNA LR 6 AHBERTHMZ TR
KF-(P<0.05) (A7),
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Fig.4 Seasonal variations of gonadosomatic index Fig.5 Seasonal variations of condition factor
in S. macrocephalus in S. macrocephalus
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Fig.6 Seasonal variations of the RNA-DNA ratio Fig.7 Seasonal variations of the RNA-DNA ratio
in liver of S. macrocephalus in white muscle of S. macrocephalus

2.5 HR4

X ERBGEEARE T ARG RE 1 7EEENMES, F GH KF 5 AL RNA -
DNA HEZBEFIEMX(P<0.01),5 GSIZ2 B ENMHE(P <0.05); il GHR 5l RNA-DNA th#
2RENME(P<0.05), MEHENTEKNMIE GH /KF 5HA RNA-DNA LR E B EIEMX(P<0.05); 1
A% GHR /K5 ik RNA-DNA L E 2 B EFIEHX(P<0.05);FIEGHR K5 K X GSIE B F EM X
(P<0.05);K5 GSI2 B ¥ EMX(P<0.01),

3 T
3.1 GH.GHR K FEEEAKHXR

B M E R GHAKTAEERH A2, K, AR RS BIAME GH AT RFENR
METHEL, RE/EHBRE A,
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#1 BETRFVHHME GH.AFERMMR T GHRFTHE AALH
RNA-DNA (b 2 B0 8 ( K) #E AR 3 2 ( GSI) B 9 2 4 (n = 36)
Tab.1 Correlation coefficients of the serum GH level, GHR level in liver and gonad, ratio of RNA-DNA in liver and
white muscle, condition factor(K) and gonadosomatic index(GSI) at different seasons in S. macrocephalus{ n = 36)

h#EGH B GIR AR GHR  fiTHt RNA/DNA  HfJl RNA/DNA e o 18 TR
- -0. -0. -0.143 .829* * -0.437 - *
05 GH ii3¢d 0.167 0 282 0.829 43 0.485
T - -0.012 -0.361 -0.300 0.593" -0.258 -0.227
gt - 0.378 0.138 -0.531 0.289 -0.303
#eik GHR 343 - 0.052 0.647" -0.39% -0.110 -0.167
et - 0.353 ~0.605 * 0.164 0.097
HEHE GHR 363 - 0.164 0.168 0.593 * 0.559 *
i3 HEHE - -0.452 ~0.297 0.316
RNA/DNA gt - ~0.241 0.39%0 0.336
fm HETE - ~0.464 -0.164
RNA/DNA  j: - 0.388 0.421
Bt - 0.129
L 35 HE - - 0.726 % *
T -
R 18 8 Wt _

TE: o F % x BB ST SR DR Bk B F (P <0.05) R B K F(P<0.01).

BAEA AN JFIESE) S RNA-DNA £ R B T ZH A M85 SRR mi AT RE N
AR AR RS, P RLA LS RNA-DNA H 2% 5 6 2 0 48 14 B A A KO BE , B8 Sk R JE & RNA-
DNA 3 AT BB 32 B fa AR AR PR BL | 1 IR % 75 788 15 26 50 O T R 60 B0 S0 o R e 0 i B A K IST, &
AR PN A E UL RNA-DNA WWR 5 M GHKF 2B FEME, £ GH KA TREN 6 A AP
RNA-DNA Lt %55, '

B B IE B, 30 KRS AR S T i GHE, BiErEg 1 A EE114%
A2 AT ARRZRLTEHER. MRNAMSEERBBEARNKEARNERE Sl @k gk
HBRPRMBEL M ERIAEENE A K )T E—E RN E), T2 3L RNA-DNA bR 5EFR E Rt
TEEAEKMEEE, 2Bl RNA-DNA LLRBEZFWTRSHE - BEE KBRS, FEib, A2H5R
Hifl 7% GH 7K-F )8 {5 ET AL RNA-DNA R E )P RIS GH B2 /5 alRE Bl — 1
ARG SE, ZHERTTRER B T ANTRBM BRE K EREEA ARG Fi0E GH X — B4~
A W — R L

AR 6125 GH i 2 A R, BN GHR K P EWH BN EN L, 6 A GH/KEKL
FI/Lf RNA-DNA LE 3 R 4a b it 5 i A KR B S if FIE o GHR /K B B, GH 2 17 GHR K ¥
AW 2Z—,GH % HAZ kB A T ¥ 5 (down-regulation) XX A _t i 37 (up-regulation )4 Fi , i 1o 14 SP 1% 5t ik
%R W SWTE S GH /G GHR & B AR T MU0, Tite o 2 W i 4 GH M AT #2 % GHR A £, %
ANEHARXNRMAEN GH 3 HILHE N ZAN TP, BT+ GHR 72 6 A HKFE 2B R vhd
M &K F GH XM E T e RA it~ 25,

3.2 GH.GHR KF R 5EHKKER

HFRIUPERKEEMESAEFENEKAFHEER, RABERS B REREEEEN R
WM TERE HECERSMHMA XY GHAERRE TR PRAHHERY, SiE% GH R LaEH
95 GEH R 0HE — B A R A0 PR FIT2) 3 68 B 1 00 U0 S R 0 I A K R R R L. a2 GH UK P
R AR E B B A &) R AEE SR aNER PRI GH NSRS A&
‘,‘gi[s-s,?,s]o

XTFaEMBRE TR PR N GHR B EHRE M RE R, Gomez SO R TIr iR 5
PG RS KA GHR K-, RBNHIRENRE GHR BHER AT ERRAE THER M #
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AR A B R B N BT B FEHEN RS BIR B . RRITREMMBIE 12 3 A BRI HHITE 3%
PR IR R AR, 0 AEIREAE K, 12 A KB RE L T RBM ., ARERKRHRHE
P AR GHR K- (RAPEIRE )T 3 A &IK,6 AR LA, B0 ARBIER, AWK, BEIFEIR+ GHR K
YA H AR A TR AR BAR, G 2K E A, JE B R Y3 — 4 & F T # £ 2 RBIAZ A
HE".

T2 M SR IFBE P GHR 7K -5 GST W3 IE %, iy T 90 8 2 [ RUR TE AT RE P & A, N e o 4 A
AT GHR /K5 GSI fIEM XX R A RER B IFIE S GHR £ 5l I RE B FEME K. AM1%8
MAH GHEMB R E SRS REFHER, BRIVERER, REFMNE+F GHKVFEHELEMETS
GSI G R E A0 Kbk, FEMEEE AP RS GSI B B ZF UK, M GH K Y-SR & F T B MM xR,
P, BER M GH KT 5 HEMR & F 5% 7 T B8 32 2 ehy AT A B MR P GHR R Y .
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