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KAERSERELY b5 7 7 BEBADY S ORI
BWoOBRICETF L, SBATSRBRVE Y Bt
VEY (LHRH-a) # &8 a L AFa—VRL vy b
EHESTHILICE Y, BEBAD OB 12126
EICBLHERRRBELL (BML51996, FHS1997).
LiL, ZOZHEIZ0~91.0% &L EbDOTIEIKE
, PHZHERL50%ETHo7z (FHS1997).
—RRICATEBCL Y B O ZEMOTHERG,
RSN TH L DFERM EFRELBROH LI LN
¥EomETcHmShTEBY (Hirose et al., 1979,
Norberg et al., 1991, Koya et al., 1994), 4
BES T T ATRBTH, B0 S h7-5E3aP
DERER R L COITEESEZ bR 61,
SHERIINEOATERL, BTORIILKFTHLEE
2oh, BEORMIINESH, BEHEENISETTH -
ThH, BHETAHBTOEICL ) THEIREILELS
NoZEPHEBINS.
FAETONS 7 7 HRAL, BERLZDAVESH
DES5ETOLRTORBLIREICWS. LAL,
AP SERIDL TALREIT O HE, BEHEICED X
CEBT A —-EROWTILEEL LY, HIIBWTD
1 RIFIEAS A K B B

¥ ORISR EBKEEY RS S —

HEDIRSNEEE I IR S - RBHR ORI ZT N5,

L Twaw by 7 VA, WILEOKRENS
R SR VEY (HCG) Ly u¥dFrRTER
(SP) »iR&Y (LT HCG-SP &BsEE) % 1 HxS
FT5Z LI VHBRIARICHEESNS (RHS1997).
ZOKEIZE Y, HCG-SP &5 #A LM, #H
BLYKEDBTFEBLILENTES. LiL, %M
HEQBH TR, PABAOTELHTRHFEOAE R
EOENS, BEBAOKRIHEOBAMICHRTED
THOOF—HEHTHE. Tiabh, BOBUTHIRE
HY, PEHOEILEN R LREE L 2B2VEES
BEW., LIzdoT, HETHHI, BohBok
Mo, BHCLELTSROBEOBVIET 285
WORHBYLEL 2> TL A, RFETIE, HCG:
SP#HE#TVHHEL* HE L 2 HEA» SHEM L4
FOBBEEERITTHIIN7), HEEOBICH~#
BEHF LR, PEROEBRE» LB ELRET 2
BEMEL. T4bb, HCG-SP THiE 2 FHE L
AN, BN (308) oh-hEAREEE
DETER (EB1) L, 1HOMIZ 2~ 4 BRI
THYELIET A EER (FBR2) 24, 1ROM
PEPATREAORKERATE MM, BLUR
HONY F) 7ED) X L AT OEBEIC R
I2TEERREL.
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HHEERIVBALLER L7 7 7 34E48%, RIF
VR 7K 2 BRI R RN 22T 30 t EAY T AKAE T 4
MikELEFH L, 1 ~3 HIZERN20t ARIAMEIZIEL,
ENTORMBESNIM A, KH &M (14L,10D), Xk
BITCTHEB LA, SN, YN FF73 - 47 -
BAf¥E (77 E4 2, HIEME) 2#1:1:1:
SOEETHELLEL ALY 2B 3E, Y3
LA HADYY) HEHE2PFNFNBRAERFL.

FER1 (BWIEE) - I 3 Hic, MEE%:EH
LT OIS L 2B 5 2 (F#92.10kg) 12 HCG-
SP % ®#5#ICiES L 72 (HCG 5001U /kg, SP 7
mg/kg). FVECHSOEALLEA 1R, 10:00
Brioli s B CEALEBBOREY A JEETE
5N EKIC VT, FH10: 00 IS 1
ml 3L, HFOEFHEHBI ORI 21 v b
i (BRICHEOLBEFOHE) 20HBIIHA DR~
7o, EEEREIZ oW, 17TCoOB#EK 2ml A
N7-AE v V& (10ml). O/ REECHER % 511
fHiy, RBREIFF—ICL kL ERErHEELT,
5, FEMEE (10065%R) O—FERHEAOETORT O
EENPEIET S E TORMAEIEL:. A7y
MBI, N b7y NEICER- 2R % 12,000rpm

T 5 AL U2, HEL.

FE2 (AMIER) BE+EELCOHBELEY
HEBMEI0Z (F392.22kg) =~ HCG-SP # Hi5EficiE
U7, PR EER L 7-HH %, BOORIERNE
52, 4, 8, 12, 16, 208 X 24KFI £ & KD &
FRENERE 1 ml TF28RPL, HFoEBRHB
SUR= + 7y MEZEF~

K *

HS5RBD, HCG-SP#&5» 530 D R /8= |+~
Uy MiEB LU ESRMOELE Fig. 18X
Fig. 2127R L7 (%8 1). 4B HCG-SP #% 5
BA»LHELTEY, 2ABICIIERY 1R LN
ol SRk SEHBEROR X M2 ) v ME
BRI E» - 72h% (62~81%), # < H10H MiZ W
fE%RY (30~59%) WEDRWBHEI BSOS, F0
Bk & 12 U23H BICIZS@AH80% 2B 2, KR
DBVERE R o7 (Fig. 1). —K, HFEBEH
SRR H B LU0 M)y MECERZ <, 30
HEZ A7 0 60F TR THEE L T/ (Fig. 2).

RACHER L T\ 2 10 A &5 24BE R I R L 2
IR LI-ERY Fig. 3BX U Fig. 412" L&
(EER2). EBHBPORIS M7 Y v MMEI229~83
% & BEE TKE LIEAFED b7z, F—BENT
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Fig. 1. Changes of spermatocrit in milt collected daily from five different tiger
puffer male. Spermiation was induced by single injection with HCG (500
IU/kg) and chum salmon pituitary (7 mg/kg) combinedly. Spermatocrit
(%) = (spermatozoan volume/milt volume) X 100.
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Fig. 2. Changes of spermatozoan motility in milt collected daily from five different
tiger puffer male. Same fish samples and symbols used in Fig. 1 are also
used here. Motility of spermatozoa is represented by the time until all sper-
matozoa cease their forward movement.
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Fig. 3. Changes of spermatocrit in milt collected successively from spermiated 10
males at short time intervals; 2, 4, 8, 12, 16, 20, and 24 hours after first
sampling (0 hour). Spermiation was induced by single injection with HCG
(500 IU/kg) and chum salmon pituitary (7 mg/kg) combinedly.
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Fig. 4.

Changes of spermatozoan motility in milt collected successively from
spermiated 10 males at short time intervals; 2, 4, 8, 12, 16, 20, and 24 hours
after first sampling (0 hour). Same fish samples and symbols used in Fig.

3 are also used here.

REELTW (Fig. 3). 7, EBEMIZWTH
DIEHETH60~80F TLE L T 72 (Fig. 4).
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BRI E Y, b7 OBEBEAIZ HCG-SP % 1
F#x535Z T, 5% 2HFEFCIHE*HET S
ZENTE, ¥, BTOEBSMIIRICHIYEE
LTWBZEDHLNE o7, S OIZEHICHE
PEGERNT ALV RBICL>TIHKERA LA
DEHTTH, BTOEBHIZEEL T,

PRI R D E RS2 b 7 ) » MEDIERT L (K
DEBS THIEEOEDO LTI ML), Fhus
o THFOEBES LR T2 LAV Or0fhTE
THISNTWw% (Morisawa and Morisawa 1988,
Miura et al., 1991, KH1996). 7-& 2 £, HCG
DRBHESICE YV EFEBRTHEY XTI, 81
B HCG %% 5 L7:3%4, Bl HCG DiEstH%IE
Bk (ZOBEHTENL) OLRAWREIVIAES
TITHET LAz OKEL1996). S5 R82 k2 )y

MEEHTOEBEIING L, BFEBROLR LR
B9 RS2 b 2 ) v MEZET L2 (K 1996).

Z OEEREOE LI HCG DENIBRE ORERIZPE D 4%
RoOpHOELL, KAF U ®FL LizA 4V #K
OFAZEL DB ERIEND I EIFRRERTV S,

72, YrRATIE, BToESEEoEESIREED
pHED R & ZNIZHES TN c-AMP B O RN
LGRS LM SN TS (Morisawa
and Morisawa 1988, Miura et al., 1991). #Hf
ROEHER (£81) 128w Td, HCGC H5HEH%
PHHI0HE, A2 2 )y PORTHEED LN,

FOHERL T, L, A% hoY vy e,
EEREH & IRE & Lo TEEEE & o R T S Y
RO LNY, WTOEBREIIREL T 51,
WA 2 A8 M) v MEERROEEH, S OERE %
AR EER (FEBR2) BV TYH, HHEBREIX X
N b7y MEEBRR (RELIERRL TV,
LA oT I 77TIE, A8 2y MELKET
DEBRE L I —REMBOLICELIORS. =V h
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] Verasper moseri T&, [6—Wd & 1572 B #5H
#HoT, BRBANT 7Y v bRIRT (73.8~
100%) 10RBOHED B/ FHROZHERE S B L 7245
£, WIhbEHWEERELRL, AT bs Yy MéE
ESHEOMICIIHEBRIIZD Shizh o7 (Koya et
al., 1994). L7:25oC, WFOEBEEE A2 by
Uy MEOHBMMIZAEIC IV ERLLEILND,
AL, 9FFeHrBAofrbbEESINE LS
2, BHEENORTORBRNETH IHROBSEL
AHEFOEBFERIB IR L CAZ L5 EX 5
n, FI 772815 HCG-SP #%5-%10H M2 8k &t
FBHAT Ry MEOET (o) 25,
FOEBREIZE DL ) ICHBL T2 22 5HEFEMIC
FARDLLENHH ). SEBETFOEBREOREE L
DI TEBEMOATH Y, EBHEER, BHFox
R BVHB R RT LSS T2 BB T It
(Harvey and Kelly 1984, Ohta et al., 1995) i
FARSR TR WO T, EEHE, EEFHFHICm,
SAEREILE L, BROBESELLEOBFEEHLPIC
THUENDH S,

S 7y, v ABER UL, EIREICB
HHESR, I 1 MoK T, NEIBORE, HILE
ATH, 0L LRBOETIX, BORBFORKEC
Ab¥, HMEAOBEEEEMIIZERMICEEL, K
BOBTF—ECEESND, VT2 7
siE (34EM) OB, BEEHEEL, HlE®
W se, Z2ORB—HIZS0ml LSS (FHS,
FRBEEER). LA >T, 4B HCG-SP 2 & 1 #E
R LR —HERadh s KE L TREETo 7295,
EMER (£81) BIUEYER (£582) 0wy
nicBnTyd, 1L ORFERIT Iml THo 72
DT, ELLDOERIZBWTH, KBICEESK, B
INERERHBEE IR IN TV LB R ) E LR
WLTWwWhbneEZLWE, $hbb, P77
BTk, RKEOBTFHPREEEICEE, FRSh, h
LEBETIZL BRI D EEMESK TS
3, 500, HEMEETHEEAISREERIEL
Th, N FU YT BADA ML AL T
OEBREOHERETIIZROON LW LM E 2>
70X ST OBT ORI, BEEAD
LIRINL, EFEMZ ATIEWZ1TH) LT, O THER
LRlEERHOLEA L.

Ak, BHEHEBA BK) 5 1kg BiEOIN %
RO LT BB, HEORCERASS RIS S
H2~3REEATE ml ¥ OMMARINL, LHE

L VERETE. Lo T, BHEEELLT, &4
PHEELLFE (PHSH1997) ICETX, L2213
REOZEBMEBR AT 5 2, 3B LA E A1
FIRMETHIHE, A\IRBHAOKBAL L T10R
BEHERL, MEORINERIC HCG-SP % 1 [#%
555715T, #ORPICLEL SNLBTFIETo8
WMEINpb0LEZOLNS, E5I2, REMIIKSET
SNDRABATHCTRSTAIRHZITIBICY,
HERRIE O BT 2 AR I S b L IZIRS 2w
DT, BYEDP LB ICRESINIHTFOMATHR
WTH?.
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1) #5775 5 ORINERARO—]RELT,
FNVE ARG E VEEE R LD SR AR L,
BHEEICZA/ST b2 ) v MBI UK T ESEH O E{L
b A

2) HWENTORELIROERBER &I,

. HCG L vy u¥ i TREDRAWE 1 BIIKS$ 2 2

L2k, SRFABRTRVEVREORH D & HEHE
VAEEL oo (AN

3) 30EHMIchh 5 BRASBAREEITo 745 R,
A2 b 7)) v MERBESHGI10H BIEEE R L
(30~59%), ZD#HEL \IHML23H Bicid ks
80% %Mz 7. —F, HFERRMIEEREBLY
A2 7))y MEZERZ {, 0HMIZb Y608
R TEEL T,

4) YL T 210 A & — E R R R CEm
SRR L 7oA, ERIMY (24B5/) o RS2
b2 ) v MEIZ29~83% & fEEH TR X RIEAEED S
n7-A, FA—EENTREEL Tz 7, EEiE
VIR OEE T H60~80F THE L TWi-.
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Summary

One or two days after single injection with HCG (500 IU/kg) and chum salmon pitui-
tary homogenate (7 mg/kg) combinedly, spermiation was successfully induced in three-
year-old cultured tiger puffer Takifugu rubripes with fully grown testis. In experiment
1, milt was sampled from five males every day after hormone injection, and
spermatocrit and motility of spermatozoa (time until all spermatozoa cease their for-

ward movement) were monitored for 30 days.

Spermatocrit maintained low values (30-

59%) for early 10 days, thereafter gradually increased and exceeded 80% after 23 days.
In contrast, motility of spermatozoa showed stable values around 60 second during ex-

perimental period. In experiment 2, milt was sampled successively from spermiated 10
males at short time intervals; 2, 4, 8, 12, 16, 20 and 24 hours after first sampling (0
hour). Spermatocrit showd a wide range (29-83%), but individual spermatocrit main-
tained stable value during the experimental period. Motility of spermatozoa also main-
tained stable values between 60 and 80 second. The results obtained indicate that a
single injection with HCG and chum salmon pituitary combinedly is efficient for induc-
ing and synchronizing spermiation of cultured tiger puffer. Milt stripped out the fish
after such hormonal treatment showed stable motility instead of spermatocrit, and it
may be useful for artificial fertilization over a long period of time.



