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M T AXEKRESRTAYFRBRANERETHOELEN. EFERARKERSRWEDEBAN
R RAUBEFARXHMIFTROMKE. TENOTTARE: WA AR AR KON - B2 - TR
BN RMRSWEDFEAVE, EHSFEAXERKBRBRNRRERE; BRAEXOEEREEN
BA¥ 5EBFFERMENKHAREG BREROBEEKREIRENERYR; R AKEMNE
BHER S5 H AR S BRI SR ARF RS A 2SR A A E R A KW, B A BT RS
HRERRTOBIUMGEFEAR, FEEXBERFEMM RS MA. 55, IESHHANFHAN
MHER, UBREFAFRASHEETEERMARNERSREEYSE, FELEM ERY HHETH

HAR.
XA wEak, £K; R, ST
PESHE: 059.4 IWRIRIE: A

HrEARNHETFREMBLREEKRSAS
EY. BEAKNTMEENLEKR, HIE
—BUh, BARE, BhKaBERKS,
RSB LURGTH, HFATEBRKHEINE
KEEHESIEA BRSO 50 AT 57 5
FBORBSHE . IMTRABHFARHHERE
B, HEMREEETETERNEN, LER
ERBHMRERURTRES, BREBEAK
BRHEENXR. EFERNAXERNATLEY
FURESZNEBRLHHRBRBALHEE,
N B EHARNFHETROEBICKE.
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1.1 EHBFARERKMRPODDEDNTNAE

-3 3

R adE KR - EE - FRERS
ERHMR S WESFIERIE. hREEI W™
SR KME (growth hormone, GH) B— 1M EEF
AT _HEBHE®EK; A3 GHH173~1884
BEMAR, HExX45FHERA 20 000 ~ 22 000,
EXATakERKREEEER. B3 GH KB
& B2 PIRRF R R T A=A i SR 2 N 5
EFRMME, SERMERNRER. R¥ER
HE2ADRETAEE: S KEXBERBETF

* BEWE: T REARPEESEEITE (980308)

XEME: 0520-6579 (2001) 04-0001-05

(growth hormone-releasing factor, GRF) . fiti {4 i
HER IR 1L B8 WIS £ K (pituitary adenylate cyclase
activating polypeptide, PACAP). 1% 4 i ¥ X B
MK (gonadotropin-releasing hormone, GnRH) . {2
FRIEE BB ME (thyrotropin-releasing hormone,
TRH) , #4285 Y (neuropeptide Y, NPY). RHIEUL
45X (cholecystokinin, CCK) . 4K (bombesin,
BBS)., MBI RAMIE LR (activin), HEEK
(galanin, GAL) ., {R'E LM ERBEBE T (cor-
ticotropin-releasing  factor, CRF ), £ B J&
(dopamine, DA) %, XEEHFREIHBIEHE
Z5{LL 4y 5 W 3 7R B AR L W O X B R R (K
Ao f R AR BRI GH, IR BRIE o X 5 B 5 X
0 3 £ K P Y A B (R R B GHL 3 A I VLD 6. 31
RN HMZANIWEFE: EREXRAIHK
(somatostatin, SRIF). % B 'H L & X ( nore-
pinephrine, NE) . 5-33fJf (serotonin, 5-HT)
BEM (gutamate, Glu) %, EIIERAT UM 5 E
RHf GH 2B LA K ER R R FH#FH GH B
B, AR CHMZRAXENHERE (F4H
M), BER. ¥ERR. 88, BH'EEIFE I,
X% GH AAZMIIEE, EXEREMTA
B FUERESE S ERIB-ERSRREEKE
F (insulin-like growth factor, IGF), 3}i#id IGF 1%
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Bt

B KAER. IGF (45 IGF- [ A IGF-T1)
AT RF, BN, @XMAZM IGF -
I WEERF| a0, RENELEMARSE
FIMAEYENE. ICFARENEYFIRTIER
FI DNA SR EARFE A B . E MR ILF
FHASNEARESR; WIMNERERE & HEK
ISR BE S, FEE FERMESEARES
B, @k IGF BRAEFZHLAFTLRIA, HER
HEREIENE, 3HZ3 GH MR, 7otk
BRI EEFE IGF-1 mRNA # In ¥ &
IGF- | A& 8t 0 B A 4h f B AF € o B0 6 %1%
M- ARNM R RIS A Mg A, T
RCHETEMRIE, GH-IFAEHE T IGF Xt
RHFAKEFEER; BEMMLE S dNRaR
B, CHHE SN SEFEBRLImMEER P EL
B, AELWMERKKR, RPLEAHLEFTHE
B, EREETHREREHARNERD. BT
EEEBBHHARHE, BRIEZUMAMHZ
AMREF-AKBR-BRSREKE Fxt4
KeyiE R LRSS AaA R K. ATt
EENANTERZE.

(1) EERENFEA—RERNKBXA S
AREBRASBR S REE#RSASBET,
in GRF B4, GnRH B4, DA BI¥ 3
M, SRIF MBI A%, UREEKEER. R
RIBT R R — BB RN AL ILE T
WK A BB IR R AYTER, B
BEAHHRBHEERS N RE TR A
AR, REEKERZAITH.

(2) ZEBEFAR A RREE T BRARE ™
MEHEEAH GHM ICF UEERIWAaEAEK . &
FEHTIBEAMEAR, —HEH¥HEAKGHM
IGF WEREARRMEER, HAMKEREREE
B4 GH A IGF. BIEMIRRHL & LMA
MEEES (A 1K) £kEEFHEA GH,
90 d B KR BARE 29% ~33%; 4
SRMEYHBBESIMEATHGH, 55dF5F
B KR AR B 55% ~ 65%, BIE IR
BERE. AR, AP AN (581
K) PREEHEESA IGF, s A EHEHEN
KA RAR® 73% (IGF-1) #72% (IGF-
it )[SJ'

1.2 B¥BADEERKENHREEEELETY

FHAE B F 6H R TR 1L R T

MR- EEEaRXai AEHBRNESES

HE AR AL B B T TR I A TR M B 5
B, mEEARSERE, HOBETRNL
RS BB 7 52 3 3 48 15 VDKL 3 AR 40 O R R
i HAMEEMETHYEMEKATRES
A BT, AAMBEEREE, ik
R MBI BN EANBEYIE, A8
WREFHRER, EHXSBHRE; BESH,
RSB R THERANE, BESBEARKNNK
B, HWEREE, KRN, £K¥ERETL
BERBSEHELEKEFNET. PImETH
( Paralichthys olivaceus) , XK (JREEMMHZ
ER) 7EIEMBUTE ., FLE 3~ 4 AR,
SE 0 e e S L BRI AE KR (GH) AN
HIME (PRL) MTEZE; BPRBEARERLS
4 dFHERHEBAL, UEHELT LR
REBERESNE, AR+ T, & REZ L,
HIESHABEE, TEEHBRA; FEE
M AAEH XRS5 d B, AL EF
Ba BTN T, L, AAREERART T,
BIKRA I, MRS AR EERR T ERE"
B, XSRS E K SRS BB ST S IR en
SLSTER, BT S R AR R UR
P MANEHER R EEEAA . Hik, EH5P
H IR ) 52 AR S A3 1) Ak SRR B AR K
REOHR, BB FFHREEHMRE.
1.3 BFGAGBERKEWNFTRENENYFK
P — M R R T B B R,
IS T EERYFOTR . WEEAEF 6P
FEH 0% ~ 0% K EER ETRBRMES
b)), BEREER O R AT PR A
MM AER, HPaRELRNEER
BIEN. BE, AEREHFELTHNIHE
B, MEEEMT S RERRA BN 0%, T
FE— LB P 4 2 P B UTHE SR A MK #2026 7= 4 B,
WEEEMAE 2% ~5%. WEAITHIRN
i B R R 7 T R B S R B B R
EERAKBTILE . I IS 4 59 3 0% o
B, WA EEMENER, TEEAFRITNE
BRAG; XY s EMATRRARMAY
BEARER, R ATFHREENERR S
O%HEL. hTFaEMEREELH, KRS
BEAESHENESENIAREEEK, ERNE
ENES P RRAREER. AEFHRERY
8, BeokEsne, WML LMERR RS
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HER: BRAXNEKSRAENFEMRSHMER 3

JRFBRISHIBE /385, MR EERINEE N
BiR. RRMEHFEBHFTHEREEENNHILE
WEMPBEBREFEEERBESANERETR,
EmrEEEMRAY RaRIENEEERYR
Z—. RAGSHEEERMMEIRREES
(AR BN A/NER) REL/NEEZREY
BERGHEAMREVIRNEE . HREEa
LB E R SRBHHRER, Sargent %18
UNBEREKNENESHY 020 TYR. BF
n-3 PUFA, BEISHH=BtHWMP> T 5% . EEX L
MBHERNNE . BEARYGAESLUIREHE
RS RS AR EM, FEHRH 22.6 n3
(Z+ WM™, DHA), 20: 5 n-3 (Z+8K
FHBR, EPA) M 20: 4 n-6 (L4 VIIBER. AA)
MEBESBRSHE, EHESHHEXIBHE. MR
IARAMTE . AR 585N AR RE S
HBEEAFER, RARRABAK TR E LS
KEFMEROYBHITEHES N, RETHE
B EE P w(DHA) : w(EPA) BL 2 : 1,
w(EPA) : w(AA) BL1: 1% ; Ti7E R3S 6EFI R 8
FRILIER $, w(DHA) : w(EPA) IREA 2 ¢ 1.1
w(EPA) : w(AA) LA 10: 1 ERE KSR . F4ER
RASHAXHMILOTHBE., BOH. EM
ZMA LB BARREERIEEASE
ERBME RN, BETH# —HRESHEESR
HALXHHNERTERNRSEURATEN
M SEBRE FEME I A ke
1.4 {2 X ERHER BN S HLCREE

HiEmm

BEHFHFRERATENE, NERRITA
A B G B AT O PE R MR B, TEAE R
V5 535 2Rt B HE 1 b o B BB L 5 T AL MR A R
TR RO ER. BOLXREH ( Morone sax-
atlis) AR RPEER HRML 4% OB H)
WA (b LREM, 48K, IE-5 -8
Btb MBI EMEAR) 4~6 MEWIGS, RBIRZD
Y EARHOA TENNEEER, &)
PR ENARN KRB ERH. XFHER
PR NS EUADEARRSYES (Inf
) EHERATES AR R AERF &
#. ERAHBEMAEERSBENMRE, BE
HKENIRIBIE R PIR K, MRS EARK
AR ER R ALV AR YRR RE, SHRHE R
KRERRE R, flindxiassE8AmE

BHRE 370 mg A, 23 8 B RBEH
PR RBEHRAMK 9% 54, ERHER
BN B0, (Bx kA LA s HmY
B E AN K MK PR 2 IS
HEE, RIIRBKERNBRSEBFEALY
FESGEHE, AMmMRSERIGEARNERSH
2R HE, —EHRGSRRASHEBERALF
RABKENENARR, FEadtRagKe
KBURREM. R, SEENRE ST
TR 24 2 LB K BB AR = S5 T AN BE 0 A 4
BAFHFA. B, ERPERNEXSTEE
AHMBEFTNERIIEER. RLLBE
( Sebastiscus marmoratus) 15 4 # 15 k} o 18 0 45
(w=0.2% FLEES), 2L BB E AR aR
BB RN KRR AKAREET Y REK
:{1[121_
1.5 HMFHNEFELXEHAAEED T

ERKKR

FEEGFTERBE, XEHFPRBCH HEE
PHEAREHENEWE. Ao, &8
( Dicentrarchus labrax) BEMNAE KB EEEZ 23
~27 C, # XA 70 B A BB R 7 W A A A
BHMEFRYR, FEERARKIE; LBRH
HEHPEER w=8%NEOABKEREKNT
K, 25 CHIEFEM, HRARARERNEK
EEREHBHT 18 CHEFN@M . mig
BEXEHSEMR AT ORI RS E e
MEHHERKPRETSEER. PIMFS
( Pagrus pagrus) MAHLUAFRKIZFREE (B L
JK & 100, 150 3% 200 R ZHEGH) . HRKEF O &
BHEEAMSREGETHERIN. SUARRK
B ER (Bl KEES, 7310 MeR) #
7 14 d IEE IR RIALL 100 ~ 150 RIHR/L HItE
HEEMRLE Ll BFES~T1MEF 22: 613
(DHA PUFA) Wyt H, BERIBHNARARR
AR % R4

BRIFTBUR MR R iE RER T BULF S
FHRER G, FERAHEIBEE N KT E
. &, IRABHFALXFAMBHENRRE,
PRREREAMRSHEESEFRAALBHAR
5REEYE.
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$40%

2 EZEMBRTT B

EENEEWIRBOESE., £85ENE
B4 .
EEHALBENRTBRETAERALRE. &
RAAMBYHR. HABMAEKE (B%
B), ARETFHERFZAETRE. EEMEK
MW, SHKEAEW (0 pH, BRE, 5.
RV, RY%) 2R, X (nBRR
. AKX, IGF%) EMEETHHEA.
22 SBHEKEWNRENEERAOER
BEEOTRER. LTI (%32 PU-
FA), BERAHBECRNTER, UREMNZ
B EBAHRERETHRMLERE
AR A T RN .
23 MEAHAMEKEY
FELAK¥EX (GH), RS XHEAKATF
(IGF) R ftE B+ 4 AWE T B VE R PLE
BN BESIMENTIE, HHEESBALE
EXRBMAEIH GH M IGF, BT B{18 RIA
Elisa MIEHER, UBEBFEAMHACITREEKR
FHEFALE.
XSS MR, HEEMENR
HEATIES ARG YHARERKRETNE
B, BEREHHAKETNFRERGMETH
AR, EEREE KA KERBE U R G/ R
B RBFRERREIFAEEALXKACUERM
FHMTKR.
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—JE A T P[RR A e A B ) R BB P BT 5T

Mo, BRARY, UXA, #EL
(Rl RZAEMBF2BE, TR T M 510275)

W E. SIRNEEAEL SRR R BT ER A T R DA P —— P4 BB SRR LR A P i 4
BRI . FERER ML R BWREM 2.5 pg/mL B 100 pg/ml 15T 6 FhikSM 3704 b 98 4R PR & 2 FRIE %
gfatk, xtHA 4 NEPEMMARFNRA T BN RGER, 1C251%: B Hela 37 pg/mL, AR LCC 60 pg/mL,
B % MGC 65 pg/mL, IE/NARARARE PLA-801 82 pg/mL. % 2 M EKHMBRRITIED B0 P4 L02 65 pg/mL, /PR,
BE MR NIH3TI78 pg/mL. T3¢ 55 —Bk IR HepG2 K FLIRRE4HAE MCF-7 R B/EA (1G> 100 pg/mL) .

KR . E T KRN, AREN

NRE, Q599

R A AR A R R A A A A A A A A R A S A A A R R A R A NS R AR R AR SR AR R SR EANENEENEARNER

(E8% 4 0)

The Biological Studies of Growth and Development as well as
Larval Rearing in Marine Fishes

LIN Hao-ran
(Institute of Aquatic Economic Animals, Zhongshan University, Guangzhou 510275, China)

Abstract: The fish growth and developmental biology is the theoretical bases of larval rearing in marine fishes. Re-
cent advances in fish growth and developmental biology provided fundaments for the improvement of larval rearing in
marine fishes. The major advances are: elucidated the secretion and action of the hormones from the brain-pituitary-
liver axis which control the growth of fish, promoted growth hormone (GH) release and enhanced growth rate in ma-
rine fishes; the morphological and physiological characteristics of larval growth and development in marine fish as
well as digestion and absorption of diet; the essential nutrients of marine fish larvae during growth and development;
the application of dietary supplements to facilitated ingest and digest of diets in marine fish larvae; the effect of en-
vironmental factors on the utilization of nutrients and growth in marine fish larvae, etc. The advances up till the pre-
sent moment are confined to few cultured marine fish, a great deal of fundamental theories are remained to be further
investigation. In future, in order to coordinate the development of proliferation and culture of marine fish, the
deeply and systematic research of growth and developmental biology in the major cultured marine fishes are neces-
sary, and then establish new techniques of larval rearing based on these research. '
Keywords: marine fishes; growth; development; larval rearing



