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Development of Methods for the Induction of Gonadal Maturation and

Effective Insemination in the Cultured Tiger puffer Takifugu rubripes
Hisashi Chuda, Youichi Hara,Kadoo miyaki,and Michiya Matsuyama

In order to develop an effective methods for the induction of gonadal maturation and ob-
taining high quality fertilized eggs in the cultured tiger puffer Takifugu rubripes, the study was
conducted.

Single implantation of cholesterol pellet containing LHRHa (luteinizing hormone-releasing
hormone analogue,400 1 g/kg body weight) successfully induced oocyte maturation and subse-
quent ovulation for three- and four-year-old females which had oocytes over 900 #m in diame-
ter. Ovulation generally occurred between 12 and 36 hours after ovarian hydration which could
be confirmed by hardening of abdomen during periodical palpation. In case of male,
spermiation was easily induced one or two days after single injection using HCG (500 I1U/kg)
combined with chum salmon pituitary homogenate (7 mg/kg) in three-year-old fish with fully
grown testis. The fertilization rate in artificially inseminated eggs clearly showed a inverse re-
lation with the post-ovulation time; the mean fertilization rates of eggs collected within four
hours after ovulation exceeded 70%, while those collected at 24 hours after ovulation were
nearly close to zero. Therefore, improvement of fertilization rate in artificial insemination of
tiger puffer depends on the confirmation of ovulation as early as possible. These methods men-

tioned above were tested repeatedly, and their effectiveness and reproducibility were confirmed.
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Intramuscular implantation of LHRHa choles-
terol pellet using a 3mm troacher.
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Table 1. Effects of oocyte diameter of cultured tiger puffer implanted with LHRHa cholesterol pellet (LHRHa 400
« g/kg) on ovarian maturation, ovulation, and fertilization in 1995

HhED fikE TR/ REEIE ROBEINEE LROPE ZHEER 2 (S
Fish No. Body weight Egg diameter{ g m) Weight of Fertilization Hatching
(kg) Initial® Final® obtained eggs(g) rate(%) rate(%)

A-1 1.98 960 1,127 206 317.5 0.0
A-2 1.60 949 = . — =

A-3 1.67 941 1,149 470 46.7 34.8
A4 1.82 931 1,127 360 50.0 36.0
A-5 1.98 923 1,141 470 62.3 42.1
A-6 1.28 922 . — -

A-T 1.58 917 1,178 268 70.0 53.7
A-8 1.61 912 1,070 226 64.2 30.9
B-1 1.70 895 1,099 320 43.6 18.3
B-2 1.80 893 1,188 410 91.0 75.5
B-3 1.97 885 1,168 445 89.2 61.5
B-4 1.32 882 = — = -

B-5 1.40 876 = = - =

B-6 1.59 860 1,142 240 55.3 31.3
B-7 1.86 846 1,185 410 69.8 43.0
B-8 1.94 829 1,132 300 30.1 0.0
B-9 1.42 829 1,107 160 16.7 0.0
B-10 1.63 803 1,091 167 33.1 0.0

* Diameter of ovarian oocytes just prior to hormonal treatment.

* Diameter of ovulated eggs.
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Fig. 1. Ovulation success in cultured tiger puffer after
imlantation of cholesterol pellet (LHRHa 400 ¢ g
/kg) with different oocyte diameter in 1995,

Egg sampling by using a flexible catheter.
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Fig. 2. Ovulation success in cultured tiger puffer after
implantation of cholesterol pellet with two differ-
ent doses of LHRHa in 1996.
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Table 2. Details of cultured tiger puffer used in the study on different doses of LHRHa implanted
with cholesterol pellet in 1996

BhES 2K .’%\ﬁii Eﬁﬁé LHRH-atk 58
Fish No Total length Body weight egg diameter Dose of LHRHa
) (mm) (keg) (pgm) (u g/ke)
A-l 441 2.24 1,076 400
A-2 445 2.06 1,043 400
A-3 461 2.02 1,016 400
A4 490 2.38 1,007 400
A-5 473 2.30 991 400
A6 455 1.87 990 400
A-T7 456 2.28 984 400
A-8 448 1.99 974 400
A-9 477 2.68 973 400
B-1 480 2.11 1,066 200
B-2 480 2.27 1,021 200
B-3 477 1.97 1,013 200
B4 480 2.31 992 200
B-5 487 2.41 991 200
B-6 430 1.97 988 200
B-7 458 2.21 979 200
B-8 480 2.14 974 200
B-9 470 1.89 970 200

®3. LHRHa#5BEBHBORKE (19965F)
Table 3. Effects of two different doses of LHRHa implanted with choresterol pellet on ovarian matu-
ration, ovulation, and fertilization in 1996

RS FRIPrIREE RINE XIER HRERR A E L il
Fish No. egg diameter Welght of Fertilization GSI Hatching
(gm) obtained eggs(g) rate(%) (%) rate(%)

A-1* 1,309 715 95.3 33.8 84.9
A-2 1,249 540 57.7 28.3 42.9
A-3 1,328 530 76.0 29.6 58.3
A-4 1,295 655 96.6 29.8 86.1
A-5 1,251 375 98.2 24.0 62.4
A-6 1,307 5156 85.5 31.2 78.0
A-T 1,283 720 100.0 33.7 86.7
A-8 1,263 440 63.5 254 53.7
A-9 1,251 860 100.0 33.9 87.2
B-1" 1,258 515 93.2 26.8 .7
B-2 = — = = —

B-3 1,268 520 100.0 27.5 87.5
B4 1,309 510 90.4 33.2 69.1
B-5 1,276 675 77.0 30.7 60.5
B-6 1,308 435 61.3 26.2 49.0
B-7 1,334 650 94.3 30.8 80.5
B-8 1,223 290 94.4 17.7 80.1
B-9 1,229 510 94.0 28.7 55.1

*'AEf : LHRHa400 1 g /ket 5
B LHRHa200 ¢ g /keti 5
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Table 4. Details of cultured tiger puffer used in the study on the relationship between fertilization

rate and post-ovulation time in 1996

BEES &R BIAE LS LHRH-af%58 LHRH-af%5 R

Fish No Total length Body weight egg diameter Dose of LHRHa Date of pellet

19 : (mm) (kg) (prm) (g /ke) implantation
A-1 456 2.02 936 400 3/6
A-2 467 2.23 891 400 3/6
B-1 480 2.52 957 400 3,12
B-2 470 2.19 944 400 3,12
B-3 441 1.93 943 400 3,12
B4 461 2.31 950 400 3./12
C-1 448 1.94 821 200 319
C-2 435 2.07 986 200 319
C-3 443 1.95 918 200 319
C-4 450 1.88 830 200 319
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Fig. 3. Relationship between fertilization rate and
post-ovulation time in artificially inseminated
eggs of tiger puffer in 1996.
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Fig. 4. Changes of egg diameter in different tiger
puffer females after implantation of LHRHa cho-
lesterol pellet (LHRHa 400 ¢ g /kg) in 1996.
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Fig. 5. Changes of spermatocrit in milt collected daily
from five different tiger puffer males after injec-
tion of HCG (human chorionic gonadotropin, 5001
U/kg) combined with SP (salmon pituitary ho-
mogenate, Tmg/kg) in 1996.

ARNEHE(B)

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
#ARY%

[+—®——@ =0 +® 0]

B 6. HCG-SP#EROEFEENH DR (10965F)

Fig. 6. Changes of spermatozoan motility in milt col-
lected daily from five different tiger puffer males
after injection of HCG (500IU/kg) combined with
SP (7mg/kg) in 1996.
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Fig. 7. Ovulation success in cultured tiger puffer after
implantation of LHRHa cholesterol pellet (400 g
g /kg) in 1997.
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Table 5. Effects of LHRHa cholesterol pellet (LHRHa 400 ¢ g /kg) implantation on ovarian matura-
tion, ovulation, and fertilization in cultured tiger puffer in 1997

—_ @ﬁiﬁ FVE ‘/&‘5"%9?@‘& ROPRENEE BT%EH% %ﬁjﬁ
Fish No Body weight Egg diameter( ¢ m) ~ Weight of Fertilization
’ (kg) Initial Final obtained eggs(g) rate(%)
1 2.50 948 1,178 605 57.9
2 2.32 963 1,157 475 54.0
3 2.78 966 1,239 672 93.3
4 2.74 982 1,300 627 97.0
5 2.56 987 1,234 697 76.0
6 2.70 993 1,265 640 96.4
7 2.72 1,002 1,251 940 97.4
8 2.54 1,053 1,293 664 100.0
9 2.84 1,035 1,316 840 97.3
10 2.80 1,036 1,304 975 96.8
11 2.60 1,041 1,362 864 97.4
12 2.72 1,048 1,310 969 95.5
13 2.38 1,087 1,331 789 99.0
14 2.08 1,065 1,277 736 50.5
15 3.06 1,082 1,380 1,024 99.0
16 2.28 1,091 1,343 749 95.0
¥/, A0, BHEOHINHEZFBICEhSESC R ik = ZREER T X 1,

EMTELDOT, 100t/KERKTITON IR
HEIIBLWTLEKHEAN O OZENT, HEEBR
THERTEEZEDEEZ SN,

VI.E&E®
HEER REWNEELnIcE, FPRBREO
BOWHAEZERT 2 C EWEETH 55080 LK
ECRFECb->THAT S EnTERE, HE
MbHEBEERETENTE, +OBRABETEMN
FIRE & 78 B 051, IR ORBIREHPINE Z 224
THEELONIDT, IAPLREA RISV y b
Lo e LA OYIY B ORI ET - 72,

F /o, ZF K H (4L -10D) HiE (17°C) MR % i
Tk, BAOHKAEZMEAMCRFSES C
LT X, SAFTIcHALE YRGS TEIREI RN £

RIWVEVRE LHRHaxLVy bO1EEST, 5K
MEPMDFEECTE I FE/, LHRHaxL » b8
5%, 10HZBECoHHIRMHER S s wFEEIC>
WTE, IWEPZE ImmZEZHLICHCG « SPEE
TEIEICk - THIREFRETE L,
LHRHaOfSRIMFEEBRGRICO> VT, HERE
OHEINERR S, SHRANCRINT 520, IP
BORERIE900 pmPl L, B5E13400 ng/kgD HH &
WEEZ LN,

HEINORER S EEEE BN, BRI IR
oo kiR12~36RIchs s h 30T, ZhiH
LCPRIR = MR 3 % o HER DO E ARSI« & 2 kB2
FHELTH, ROBRETH T 5N 5. OB
O AR £ T oMM OREOIIR IR T &,
& 7IBE < AVIRTR), OBk (GRS IN D K



RIBRKERBREGVI RS 245 19984

kR L, EEAE L L TV 2IKEE) @Rk
B SHEINE T oMM (B WIRE» S L oF
5718 - TV REE) @IS T (JRBL O JE
KPR T E VAL o> TV SRR,
DT EEFHFHICBVWTHEIBOMEZEZ 1 H2METS C
LK DB A TRIT 2 C LS TE B, HREHE
BEPEENE TEER T, IROZHREN R W C ORI
ATERE2TAIEOSHERSPEFT X 2,
EERABT EMoEH L ABBAICHCG - SP
5 (HCG:500IU/kg, SP:Tmg/ke) #1144, #9130
HF7E T IS s 2 R B IC B L 7o F 2 B L
feiF %o

ry

VIL.ELYIC

EH OB TV — T, SPERSERD S TERL b
5 7 7 OB & ERINEAN DbRFE | FHEICETF L,
R 9 R ORINGER (R~ =27 VEMAWH
BB f5RH» S, BRBA, OLEL TREN%
B2 1. OEAMBMEL L 72 & & X B, T OIRINEHN I,
RIFEANOBHEEEE EZNRIC L 7 7 7 ORINEL
e e CERk 7 A1 551,2[0], PRk 8 4E 1258 3 B %
AL, EBcRHsh, ZkRE LFT0w3.5% b
C OB T W ok v ' ALBRER IR E AR O K
REEZITVWLE L EHEELZHIBEL 5 77D
TRBLEFRFI T EW,

3w

1) =ABER, ME—& EraH, BERE, B
R, BEHRES, MHZEN, ZEHEE: s
EVHEIC L B N5 7 S RRBA OB K
PEYSRE, 40, 439-442 (1992) .

2) Milfath, KA, thHEL, HPEZ, B
WY . R VvE VRSB LOFRI N
B 5 7 7O, BEILBRE JKEREGE, 45,

67-73 (1997)

3) HH A, NERIG : BN 5 7 ORI
& ERINEIN O BEFE . Rl KEEH, 88-89 (1993).

4) il A, B PR BN 5 7 7 O
& ERIREAN OBAZE. Rl FH, 87-89 (1994).

5) HH A, B F— o B 5 7 S ORHAEE
& RINB DBAFE. FRIBKAZH, 78-81 (1995).

6) M A, #lfets, MHZEL BEEE b
7 7 7 B 5 OLRINEE O BASE. HKE,
63,728-733 (1997) .

7) C.-8S. Lee, C. S. Tamaru, and C. D. Kelley :
Technique for making chronic-release LHRH
- a and 17 a -methyltestosterone pellets for
intramuscular implantation in fishes. Agua-
culture, 59, 161-168 (1986).

8) M. Matsuyama, H. Takeuchi, M. Kashiwagi,
K. Hirose, and H.Kagawa:Induced gonadal
development and spawning of immature red
sea bream Pagrus major with LHRH-a ad-
ministration in different ways during winter
season. Fisheries Science,61,472-477 (1995).

9) BEEE_—, #H X LHRHaLZFo-— L
Ly MZk 57 2 ORBEE. BIENHR, 13,11-
16 (1988).

10) Myhfets, &INGEE, MTAET, HAESR, &
HER, LW £F B 5LHRH-a7 v
AFA =Ry b DTS AITKT BB - B
IR{EEERh R, TKEENEAE,40,159-165 (1992).

11) K. Hirose, Y. Machida, and E. M.
Donaldoson : Induced ovulation of Japanese
flounder (Limanda yokohamae) with human
chorionic gonadotropin, with special refer-
ence to changes in quality of eggs related in

the ovarian cavity after ovulation. Nippon

Suisan Gakkaishi, 46, 31-36 (1979) .



12)

13)

14)

15)

B fh o B 5 7 e o OERINE

B.Norberg, V. Valkner, J. Huse, I. Karlsen,
and G. L. Grung:Ovulatory rhythm and egg
viability in the Atlantic halibut (Hippo-
glossus hippoglossus). Aquaculture, 97,365-
371 (1991) .

Y.Koya, T. Matsubara, and T. Nakagawa:
Efficient artificial fertilization method based
on the ovulation cycle in barfin flounder
Verasper mosert. Fisheries Science, 60,537-
540 (1994) .

O.Linhart, S. Kudo, R. Billard, V. Slechta, E.
V. Mikodina: Morphology, composition and

fertilization of

carp eggs: a review.
Aquaculture, 129,75-93 (1995) .
TR R, WH B BERK: =V RO

16)

17

18)

19)

WHABHARICOVWT-T BRI DL S VI
IR, H7KGE, 40, 977-984 (1974) .

R R, B OE BEER: =Y 20
HBBRICOVWT-T BB BT 2 FE,
SR E X OCEREHAEBIROZ L. HKE, 41,
855-860 (1974) .

AR T A OPEINRIC B 1) B IR EREN TR
IFH] & FEARE) BN, 1,1-6 (1975).

il A, Silfed, o, RERE %
BT 57 70 ALK ICB T 2 BEINERE
R & 2R & OB R HKEE, 64,993-998
(1998) .

H A, fRilfat, HoOFE—, RERE, B
B AvE VSIS 5 T
JHEF OEHREUREZEE, 563, (1998) .






