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Luteinizing hormone 80, - S5 —{EEFFINRIBGE - &
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fE B K RIES A8 A - PR R REY
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Sl (4 ) ZHES - SIS 0 ok
RixBREAR - MR R 2 B - BiEC R8s 4
JERRRIR B RETSRAIER - 2 EANER - 2
Bl HBRT - IBRREROKEERIRIEE - Rk
FREY 4 B0 L2 68 - BIEAE 5-10 ppt (WA T > H
BEESM A ZEENEE > WERES - TEES
T T o BENSE - AT  BMEESKENE
Z o A RRADEME T 2R ES - EETHELD
g > AIERVE 2 SRR HEENRECHE
R - Lai et al. “$5H > 182 A TEIR R B B RIFOZE
EIFE/KIRERRIRK 2 2 B8 Hoh A DAk s R B Eny
fgfh . ETEIRB B LYK AR EE B RLT - £ 8 A
HIE KR A JERR PR B AR, » (EE /KRR Ag & -
HREER » IEHE KRS - Yoshikawa”$g
H o FFEREE] 4 BRAOHELS 2 A TARRFEEMEL 1-3 BRAMHE
S - Kagawa et al.®LL 2.5 g H RS » ZEERL
RICEENEKT 3 @A - SIS - BlgeEE)
BRI ERER(Primary yolk globule stage) » [fTE & —
E W8 DN R gE i Bm s #A (Oil drop
stage) > {EIS/K P ERIEFCRIIEFR > BIPTDIEE S e
& T AROH BRI BUR R - DUE TSR B2 B K
O3 EARESE  EIK T BR A (R M AR 53 W A A
(Gonadotrophs) EVETE{LATHE: -

(Z) TEABH R NE SO

fEA S SR E S E R B E AT 2
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BRE - IO IO > R SEBCRERRE - IR
BR - HAISIELEEM SN T U EEER SRR
R E R EEGA - BBE N 800-1,200 g fEAVEE
o ROEEF RIS EIZIE 1,000-1,500 g % -
B ERYIES] - EPWIREREE  HREE SRR
£ - BARES R — B » BRI A
TREREINES MR ERAMEE » SERZBHINRE
B BEEREACOR - BRI E /YR B E RS
H - A GRIES RN o E R AR ER 2
B/IMEE R 623 g 0 Ml H; 2 KA 800g -

DI RIS EERaE A > &R H{E B HBANE
B/ - g EGE L IR BRATNE T A
BARHS » NMESRISA S > T B SFSER EE R
1 o DIRRERUSENIUASEE - 78 22-23 CAYMERIRTEER
IKARMPER 6 EHR - USRI PRI - 2 LU
BT -
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TERNR T H AR EEONITT L RERCSh KR8 & » DUEES
HRALAOEE f R Dh AR s o REERERAL NBASR - B8R
FREE A - BETEEE RETN - B9 kpEZ T
fBRIEIafE 3B R T g IR - AR
AIRETEONAR R B TR S IR S MR TE AR A
& BEEEWERE - BAENAEERKRRE—
G - TEENREERT - S T —E R AR
HEME, - BB Smoltification » #REERML, - KM
) SEIES (Guanine) &8/ - H&REVEKZH
HEETEIGE - MR AR B VR B EE A A K
O o e IR (LR ARG A EE R A B
HREE— SIS -

Brar e SBRER AT REFERIIK
/g (Skin) BHRE - B3R LG (Epidermis) K
HEE (Dermis or Corium) » 7F_E [ J@ A EEE:
B 25 EABEIRM A (Club cells) B &k % 41 it
(Mucous cell) » AIIMRESOIME"Y - BEIR
B R B FOERRE 16 cm B g R #
FEMELEN LG fIRTRRZT » ELEEE -
B IEREBEEY  MBEAA - RS EE
RN EERNRS B EDOB A Em
B @ag@E NS 8t SRR SEgEN
B - ERIR AR BECR IR E > TTRERIRE
fgH AL e EE - (REBEEN FRK
TR EAI AR ARG - B EURE IR > R
L REE R % B BRSOt A - It
MEFHEE L ER > MAFHER  (BIHEREIR
ATE R E RN faAE -

(MU) ZEIESFATERKRIAYKE

TR/ AR /K IR pH EfRIE » MEMBEAR
M RRRIBERE - pH RS HEE DR pH
8.0 DL L - MtBRES/EIE/K R - RIFEH miE
KAKER S & BUREIL R R g e - I
FACRITERS I R AR R - T B RIRIEER /K Rk EE
10 m® 45 » ML RIE AT e B Ae A R A CE P B B
FOREREFTIER - #RERETT 133 my/l T MEEK
TSR - MR {RIBREREE (Table 1) » BURAEYIIRIR
L INREIEE, -

FEAZFHIN T HEZ
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FABAREIGEE HENPREEES
b DUEERISHIRIR - [hREE s © g R
tf - B IRIL - BEBRHERE IR ERE IR
g5a ~ RRAGR KR BRI B E R
S B A O o R | BT 1 R 4 S e v B
At HigREEBRENES  HEBR TBE
18, - AXRBERTDIRABRIEVMERS - FEES 4 K
ER ST IR > 42 1 (8 A P BEE Y RIERIHER R
i {HDL HCG BI& 11U /g BW 1% - KFERLF
HIMERR - ES TR 4 K 0 MSERIRIEA BB G > |

BENEEES Mg F AT HE—SHERE
6 TIPSR R R N T HREFREEA
et o e R - EiErIBAEAIAE - A
FE R EEECHE I B = 1 8 1 7 P g s B0 A -
g o B AR RE KT G2 B - TS
IR RES S 6 #%(0, 1, 2, 3, 4 & 5 #%) (Table 2) -
I FE B IFRIMERS » vES HCG 1 8118 2-4 38 > Hilfase
B > PIBTRBE ATE 3-4 #) > B8R HCG
TE88 fE 55 PR 2 LL B T IR T A - HCG FEHE
BN SRS NP EIS 12 K1Y -

Table 1.  Water quality of temperature controlled recirculating culture system.
Items Range Average
pH 7.6-8.1 7.8
Total alkalinity (mg/f as CaCO,) 124-146 133
Total ammonia-N ( z g/l) ND ND
Nitrite-N ( iz g/l) 4-13 7
Phosphate ( x g/l) 114-245 167

Remark: Water quality of sea water source: pH: 7.52, Total Alkalinity: 134
mg/l as CaCO,, Total ammonia-N: 240 pg/! Nitrite-N: 9ug/l, Phosphate-P:

28 pg/l

Table 2.

The mature grade index of female eel based on the black coloration of pectoral fin.

Grade index Description
0 There is no black coloration on both sides of pectoral fins.
1 There is light black coloration on the dorsal side of pectoral fins.
2 There is light black coloration on the abdominal side of pectoral fins.
3 Deep black coloration was formed on both side of pectoral fin beside the basal part of
abdominal side of pectoral fins.
4 Deep black coloration was formed on both sides of pectoral fins including of basal part.

5 Deep black coloration was formed on both sides of pectoral fins and abdomen part of eel.




58 B—A

PRZER R S HREERIn S L hafL i MR iEs
RiFGEHRBO - REEARIRRA B ORIE - kXITE
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L

e PEERARELZIGN - AFERMREENE R - HY)
e LB R AP - AR AEOEE R B A
IRz > BN P 18 GO AU IREY ThRE 3%

PR IR © DU R E - B
MR PR R - BT AR T R
T YR T -

LR B R ATNOAR 0 AERETAT + LB
T A e R MR SR BRI K
ANARE T T HCG T8 6 S
HISBLLIE TR - ISR A TS - DL
HCG fF R B + 48 2 1 - Bl T (LIRS
% FEEAN 0.5 5 11U HCG/g BW » (I B e
SR 75 1 6B T PO e |
TREMEAE RS S (AL 3-4 SRAFESE - AR
FEBBACE R IR » JRATYESS 1 GHESR 2 S8
$5% HCG RO ERTEIS T Bk - DL IRER
Y -

2. RERGR

AREABRFFEILESTIRG 210 FRUEN - SR > 1K
T 44.8 GBI HEIIHEE S (Table 3): L ljir
et al. {5 ETEMS R IOEE R 29 %) B - (A
HE R ML 2 G5 (64 %) £ - (KIREIRMIORE
SR + B — PO B T SR B B Y
L » AT DI P R 0 R PSS LA 2 B
B MBI R SR TR S T - SRR -
BN 12.8 SHIHEBRSEL > (BECCR i A AR
S SEL BB R TEC + HTIE B
O ATEC RS - GEET A IREY 8

EEIMECREID EREEERIE - RIS -
FIE 2 8 AR IEREE R IR IRERS - 194 70 %Y
IERBTEAEATR 2-4 B ATIRAN (Table 4) > AR
A2 MEEE - L Ohta et al."“ATIESIYEAGE RAE 9
BN BRIRZPEINRIRE By - BEFSEERT 1 38 BR HCG
FUHE TRRHEFRBC S BE A - BHEEAS AR VE IR
BITHRL - FHALAAMENEPEDNFTRAINGR - /£ 61 KE
175 REBIERES BN SCE R AR R -
BEFOLH > REEGE - IEESIRIEIHERS - ERE R
PEIRFARAIRF RSO - & > BRI ER A8
AL ZERE 5-6 {8 A ROIFE - JTREERIPEONEIREEL - (K
B RS A AN R E - EANIHARTAIR
K WREEHRPEINEREE - (HI RSN
AR B A R PRI RE 175 B > TR
A8 e T B B R AR S BRIV RE D

Table 3. Results of 210 pond-reared female Japanese
eel Anguilla japonica after hormonal treatment.

Percentage %

Success 44.8
Dead 12.8
Failure 42.4
Table 4. The percentage of pond-reared female eel

attained final maturing stage in different induction period
(91 female in total).

Time (months) Percentage %

2-3 37.1
3-4 33.9
4-5 19.5
5-6 9.5

PR PR R R B AARE BRI AS - AR LLoRAE
R PR B ROMERRRE = (Fig. 1) > {HLL ttest {fEZ
FHIIZERAAT - REME 2R (P>0.05) - ILIEAS R
o EREEERESY o A HME T B R - WO
eI AR R IR ER T -

MR i AE A S B L e 2 T ELIR 8 > —ARAY
FOE - AR TIZRETRE - IIAIMERY 2 & aER =00
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Fig. 1.  The comparison of condition factor of
pond-reared female between success and failure in
induction of maturation after hormonal treatment
(Vertical lines represents standard error).
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SR REE - BIERIIEBMERNVE - B TISEITE 2-3 &
SRR - ZRALAERE > £ 5 AL BT
HIVAR © MEFAE R RHSS R - R TRITEET] > 4l
I 16-19 HEC A BRETE R ANt

YR IEEZR - BLISHEIE (5 10 WU/g BW) 1Y
HCG 7EETERINGE 1 gf - BEENRT{E (R HIRE H R,
0 BB TEEREY  IWEREEIEFE
HHIFBTRIRIRATE L - MRAEEFE AR - It
ReBarh SR —RREET 450 g HNHERS > 75 2 EH
EIPI TR 8 FEMEREACHCHIAC SR - (5 FIE KA RERS
BNE S HHHERRBTE - (RS  S8HEN
R B HF IR  GINSEERiEe -

H2E 150-600 g AR R - BB G &S
HAMR 0 LIBIE 1 1U/g BW By HCG ThB % 1-2
ER O BB 2 A TETL R B S 23R E BT
BhEE > BRATEICTERES ISR L AR TEFL N S AT
RN 28R 6 - R EE SRR 8 K E RAIER
WEfE] » FEHIREOERR - RIILAKIE ILE G S Ee
BRI -

BRIE/HRRIIN

(—) BB AN St

FIRIE AN - (ERERIONE A DN A 2
EEERA—E > CHEEFERAR - SRk
MERBES B - RIARERR - & —EDRIONAIE - EA
B RARSEY - AR E IR TR 2
B 0.3-0.7 mm [ - [BERRURZ IR MG ANEEE » HEY
HFAEHE LR E IR E R RN R B IRER - LR
BRI - BEEEIEEGE 100 %Ll B2 i8R E
HRAFBFRRETHY/ NYEIUKERE - FRNTERERHE)
®E] > AR - RGN - /N KBRAER
THIER AT ETE A TT > BOE 5 REIESTZ BN -
R AS Y A TEFLZE TR I R H SR B S
@hn - AIEREEE ISR R S EASE IR IR TEINRE
Bz -

(Z) EEHRINSR R

LIEAESR (Estrodiol) MRS  BHIE
5 DHP BYRFHE - FES a0 Re EIG N BT S
B 127 Wfeds Y (HAIREEIS A RBHIATS
R o BBAAIRNVE R — - BEGE AR R PEINRE EREIRL
PUNE M ERFTREERER > BeESES DHP
BYREE 0 EEBAENROA - R R SLE R R
PRI EEE E EAERAIRR (Fig. 2) ARE4
DHP RS » & SRR -
TAgEFEINtER 1 /R - JRENREGRAL » #0EST DHP
BAIRRPREE R S5 1 FE R DD B S I BRSREFATAE - E 5 DHP 1%

~—
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FEKIR 22-23 CT - REMDAIMESR - HEDE R A0t
B DHP 1% 12-16 /NP9 > Hrp i@ REMD# 44 15-16
/NP - ERFYEST DHP % » WIAEEASHEMERE S
FEONAIREEY > (AIIEFTA FIFR ST DHP BYRER] > &
EEINAIRERE - SRR ER ST - RO
RuJPEHES TS DHP AR - E I A7ES I
EREOFEES » ZNEREST DHP AYREHOA R - JHEE DHP
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Fig. 2. The relationship between the induction period and body weight indice of female Japanese

eel Anguilla japonica in which final maturation stage were attained after hormonal treatment.
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Technique Improvement in Induced Maturation and Spawning of
Pond-Reared Broodstock of Japanese Eel Anguilla japonica

Abstract

Pond-reared female Japanese eel Anguilla japonica, (n=210) with a mean total length of 83.246.3 ‘cm
(67.5-103.5 ¢cm) and body weight of 10724191 g (623-1700 g) were used for induction of maturation. The
maturity of females was divided into 6 classes (classes 0-5) based on the black coloration of the pectoral fins.
Females were injected with 0.5 or 1 1U/g BW of human chorionic gonadotropin (HCG) at 2 weeks interval in
the first month in order to synchronize their maturity up to grades 3-4 one month after hormonal treatment.
Subsequently, female with body weight over 800 g were injected with a dosage of 4 catfish pituitary
homogenate, and 3 catfish pituitary homogenate for those with the body weight below 800 g. Accompanied
with shortening of the injection interval, and reduction of injection dosage at the late stage of induction, final
maturation can be attained in 2 months after hormonal treatment. Ovulation was induced by treatment of 17
20 B - dihydroxy — 4 - pregnen-3-one (DHP, 2 ug/g BW). Spawning was found occasionally in 100 L aguarium
by mating with 3 - 5 males per fem ale. The goal of producing fertilized eggs all year around can be achieved
by inducing the female broodstock to spawn in aquaria using DHP injection, with or without stripping 15-16 h
after treatment. The onset of maturation in eel can be enhanced by treatment of HCG, and treatment of HCG
together with catfish pituitary homogenate synergistically reduced the induction period. However, only 44.8 %
of pond-reared female attained the final maturation. About 70% among matured female attained the final
maturation stage within 2 - 4 months after hormonal treatment. The minimum size of female for successful
spawning and producing the larvae until the feeding stage is 623 g. The induction period of females to produce
viable feeding larvae ranged between 61 and 175 days. Asynchronization of oocyte development and difficulty
in time decision for inducing ovulation based on body weight index {BWI) are the main problems of induction
maturation in female eels, because the lower BWI was found in the female with long period treatment. For male,
the spermatogenesis was induced by treatment of 1-2 IU/g BW HCG per 1 - 2 weeks interval in accordance

with to the maturity status of female.

Key words: Anguilla japonica, Induced maturation, Human chorionic gonadotropin (HCG), 17a,
20B-dihydroxy-4-pregnen-3-one (DHP)
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