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Acceleration of Ovulation in the Loach, Misgurnus anguillicaudatus,
by the Treatment with Clomiphene Citrate

Hiroshi UEpa* and Hiroya TAKAHASHT*

Abstract

Clomiphene citrate, an ovulation stimulator in mammalian animals, has been
shown to be effective in inducing ovulation in a teleost, the goldfish. The
present study demonstrated that the drug was also capable of accelerating ovula-
tion in mature females of the loach, Misgurnus anguillicaudatus, captured during
their breeding period. Clomiphene citrate injected intraperitoneally into the
fish at doses of 1 and 10 ug/g body weight every day brought about the onset of
ovulation in some fish after the second injection, and successively induced a
definite discharge of a large amount of mature eggs in all of the treated fish
of both dosage groups after the fourth injection at latest, the response being
relatively uniform in the 10 ug group. Injections of 0.6%, saline only did not
incite ovulation in any of the control fish throughout the period of treatment.

The ovulatory response to clomiphene citrate in the loach appeared,
however, to be incomplete when tested at both dosage levels, resulting in the
occurrence of higher ovarian weights after clomiphene-accelerated ovulation as
compared with those measured on the fish after their natural spawning. At
autopsy, a considerable amount of mature eggs was observed to remain unovulated
mainly in the anterior region of the ovaries of the clomiphene-treated fish, the
retention of unovulated eggs being more prominent in the fish of the 10 ug group
than in those of the 1 ug group. The phenomenon was considered to reflect the
fact that, in the natural condition, the maturation of ovarian oocytes in the loach
progresses from the posterior and dorsal regions toward the anterior and ventral
regions of the ovary. These findings seem to suggest that -clomiphene
citrate may act on the fish more mildly and physiologically, and thus may have a
higher practical value for the artificial induction of ovulation than various
pituitary preparations heretofore used in fish propagation.
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Clomiphene {232 7 v 4 F RO ARRIIMEME RV = B (antiestrogen) & LT e k% 3tp BESLE
THIFFERBCA SN T 593, Pandey & Hoar®) 35X 7* Pandey et al, ® {3 OB/EH o & 5
Carassius auratus T HIRBEIER® 40 L 2HEL, 0D THEEADABZINC Bu 5 5 ik
27U 12, 272 Breton et al,® {2 clomiphene 233 4 Cyprinus carpio T B FEMAEL b L5
BRFBOR v e L ORERM 28 L 2HL it L T3, IO ABRzBEIRFEIC 2 BEDR
TERAEOWEEEZFMAT A &, BIUFNIT clomiphene 2 P DLESRRE B3 &3, |
WU IR T ESAEC B 5EBROEL 2HETS 3D EVAL L, AEMEMOERET LKL
ZMERET 20N ARREMNS K TH B, COL 3 RMH S, KPR TIREIID B3 K
Y 3V Misgurnus anguillicaudatus #% i\ T, clomiphene citrate i} 5 BEBRDH M PR A, =
DR DOEEF R 2 HEEPREL 12,

ReII03dhizh, ILEEEBOBIHMCEIT 2 K2 3 9 OB ON TR DBERO HEsT%
DI AL E R EREGAEEMAAFRERCHOLHLB U T 3, RN
clomiphene citrate D AR iBEL TOHSEMEHRALSHO S BELIHEX»ET2, I8,
AEFFEO—Mid SR EREHEBRBH S L o120 & RT3,

M EFE

AEBCRNIZ ¥ 2 9 (Misgurnus anguillicaudatus) 13 1975 4 6 B T WEETHEN T 84
UAFHEEEROKIECRAL T, LREARICEAKE BRAREGTC1H 1EHROEA
HEMEEATHELI.bDOTH 5, ZBRIZFET A LAIKITE -2, EREBICH V2R 15,5~
18.4cm, A 21,0~33,5g ORBMZZ 5RO IFTHT, ZRFNeHED BIERRY 5 2k
Bizoh, 55 28 % clomiphene JUFREE, D L B2 BB LU TRV, EROMHO kBB &
DHRIZEARREEL, BERTOI» o1, T2 OHEOKEBELE{LIX 17~22°C Th 12,

ALERZ i clomiphene citrate DR % 0, 6% BHEAKIZ 0,01ml H72H 13X 10pg 33X 5
BRUIZADRRVI, LEROS L 1 BRIZNBADKE 1g b 1pg %, D 18 10pg »
18 1EF#ic, MS222 itk iR L 1AROBEBRIZERL, JHE2BELTHRPO 5
R 12, FBAZPEIMIA & NEEIC I FIROMUE 2 L TITE » 1. TTodBRlicit, #E
lgdTzb 0,01ml D 0,6% REKPEERNCESU 12, BATHIFE AR WEAREE AE%»
AU o EEITER AL, AR 2 HSHHEFE% Bouin-Hollande Sk CEE, 8k OEFEYIR &L, Dela-
field’s hematoxylin 45 L OF eosin @ 2 EifE 2 L THRIGFENEE % 172 - 70, MBS ZREKO
4 BHRIiC B gL 12,

RRBEREIUER

FREUME ¥ 2> 2 9D clomiphene JUBOD R 2 BHL THR LiLsRL 12, 5 Billicbis 3 RS,
HHEHKDOAOES % 5 U IR RBED 5 BRIV HIIOMEBE2 2 2 R 2 b o5 UL
clomiphene SLBEETid, FIREHOT R ITIT 1pg P LT 10pg BEOD W -SHITISW T § SEIMERIZ
Thotzd, BL2REHOVRRERD zhrh 2 BYERO B EAEIC X bk % 30~50 @D
PR PR, PRIPMSBECBBRRANIIC & %R L 12, F3 [EEH O H DRA Tid, clomiphene 1pg B
TRINGD2RE2EFLIRY, T W0pgBHTRUES 525 ROLTHRED % T3 C
LW DD b iz, F12 clomiphene 1pg DD b D2 Bit 3 BOEH TR VEDIFOHH» A2
50ATH-12H, HAMERNOBH I MEE LRk KEOPHBEA1, Sixnrziyg, i
LAY BHEORVME LIERESHIITH - 12, ZHBERIZITOE» o120, Chd OINIBARE
FRARAEAEKG THEINTHS HL 2 EIMBERE A8 12,
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FHORBEM IR T TR0 ci L35 0ikd 308, HBEESSEIZARI» o1z
Dix L clomiphene MEEED TN THEE cPEIiP AE72C &5 5, clomiphene 38 F& 2 vtk
WTHS s BESISE SRR % b D L EERL TI WX 5it Bbh s, Clomiphene i3 327 v 4 FRE
FRMENE & v D chlorotrianisene & {LFAGICHEEIL 12 E T, & = BIEOH T 1961 EE L b &k
BRI 31 B HEIREE AR & U TERERRYIC A6 N T AT %, Clomiphene BEEAEIZIBVT b [
BsihE% oL Lid Pandey & Hoar X W D TH LD IZ INT, 5 i1d 13~14°C © KR T
PEIRR I A 12 FRB* o ¥ 2 Carassius auratus & K8 1g $729 18X 10sg D clomiphene % 1
H 1EEGERE LT, 4083 TiRRkEHO Bikd 5 RIS B35 C Litl3hU Iz, Pandey
etal 35| X% %, Z D clomiphene iz X % PEURF BB ADOK T B/IAK L b OEFERM A Ve
(GTH) HHDEEDERTH 5 T L 2WC 17, BF Breton etal, © 1, %> % 2 TRAGNIZER
U & clomiphene 322 4 Cyprinus carpio i T § GTH O—iBtkD KBHH? BET &%
FHL T3, FFRIEBOTRY 2 9 icfE L 12 clomiphene ORX, FEO F ¥ k0o 4
TORER»ZRUTEDIZIDOTH-T, AEE1gdzb 1200 10pg O EHENEHIE, Fo o
VOBIEBICARIEDTHIL, ISICHBAETOPIRT 2 bix § HEE LU THCGNES b
DrEILNG,

Table 1. Results of treatment of mature female loach with different
doses of clomiphene citrate.
. Mean body | Mean gonad
No. of 1;‘:0}; of Ol;’ l:ila’tlf,,g weight at weighgt at Mean
Treatment fish sh each day autopsy autopsy GSI*
tested (range) (range) (range)
1] 2] 8¢ g g
Clomiphene
1 puglg 5 0] (2|82 2 23. 6 1.9 8.0
(20. 0-30.1) (1.2-3.0) (6.0-11.2)
10 uglg 5 o @) 5|0 95.4 2.6 10.3
(20.7-30.8) (1.6-3.3) | (71.7-11.5)
—krk 5 0 0 0 0 21.9 3.4 15.6
|| (956 | (2844 |(13.5188)

* GSI, gonosomatic index (gonad weight/body weight x 100).
** Numerals in parentheses indicate the number of fish displaying ovulation of
a small amount of eggs.
*** Control fish were injected i.p. with 0.69, saline each day.

W HIC 5 Ko o oOEIIZ 6 B0 8 ARDITTH B, BEHOT7 AN TRE
INTRBKRIEIME DB (GSI, 4AMRER/MFE x100) it 13~15 Thh, T EIH%
D 8,9 ADEED GSI IR AFBTH AL LB (F, KBR), Flixsohd XK, FHREK
BOTERKTRICERL I BEO GSI Iz FEH 15.6 Th - T, Th b DIIEMEIDOBE R
BRI H 5 ¢ iR 3D 612, —F clomiphene SUEEED GSI i, HW#HH—L KL%
AR 10pg HTHEY 10,3, RISOBEBEDOL D RKib o1 lpg BTHPB 0 Thott, LG
BEAORBEROREL TR, FEFNHEYROKRBIVNEEL Th, Thh 10pg HOAME
HIZEU Do T2, MBS § N 5 OIBRARRTET 2 RIN0YE BREIMEERIC BT 5L 4%
otz

Ko o T IBBEED - WERDOIPLHES - O Zn &L b R RBMLD, IR TERESVEL
Ui & 5 SIS & JBREET L b I - AR 9T 0 L BMENTE b, clomiphene 4L
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HEY 2 vich bR IUAOREIZ, T OINLIOREHETOMAERZRIRT 2 DD Sk Bbh
3, SIDEEN legick b b 10pg KBV TKETH -7z L & i, 34 TO clomiphene 548
10pg/g X h b 1pg/g T h—ELIZ GTH I 2H < &5 Breton et al, ® OWERTLHULTH
b IZEETHD, FU a2 vOHIIHECSNT lpg B VAR TH 2 b ELDRER SHRO R
HeE U B, 10pg Tid, HEIIS lpg kBB L0 A EDOSNB AN DB L, T8k
Bp% 58 T2 B 3 51 clomiphene ¥ 5 2 k3 5 C Lic & h BIID T2 HIIE RL 520 4L
Rz oTh3s,

¥ o v OHINTE AEOB FHE 3 2L 4 BLOBRERE VIR, MEBADHBIREL
BEFT I, 28~30°C OKETIIEBRAE—EHE 13~14 BRIz BRI A 6B L 59, Th
KU TARZETO clomiphene M DES, PIFRMAOEMOBFE 1pg, 10pg O MBTHE2H
BHOBH, NLAEZERO 2 BRORET, IIKREHRISE 3 BEHODOLIKA LN, TP
RRE 1pg BTOEBEN L Y KT 1o FFETONBEIMEOKES LR L D pEP-12T L b
—HEh A k5, clomiphene HHEINZ A TR TV LR FVF a T AMON T 39 DT,
c iz NEED GTH #ii% /L Tz 3h 3 clomiphene HEVEIIO —AEED» LSV, Th
CEREL THEBEY L 7B DIk, 3 415 L1z 1pg/g D clomiphene 73 B—:44 60 R ic
SHBMED 10 fE% C A 2LV GTH O W% (BL 125 Breton et al. ® OHETH 3, L ¥
9 2 9ILRT & clomiphene it 3 3K 4 LFETH 5 & THid, clomiphene D B-—AHIC X
STH, BLz3 BRCHINREL S 3FHRENDS 5, UL, BROL SIS HINEE 12
BITH, BICFY 2 0L 5 K IIRIIORBOBITHEMNESL AR 2 BEITE, FHETHNIZLS
BIRERHED, XHABMEZRELEILSORETOL > cBbhs,

BT EA Y O UBAIC & 2 SR, 2 0BREESHNBADHBOER I > THEAIKL
THRAPOHHCERRAR R & TV ELY, P VTCORMELZOMN T2 20D TOR
clomiphene MOPIFEME GTH ORI & 3 PeIfi, = DETSERTIR S 5 HEBE PRI L b
ECIRIED $ D2 E 4 Sh 3, Clomiphene DR HRM ARIC L b R 20 Ed, T IIRRAE
EOEIGEN FORETH I, I5RMEET 583D 55, (LEEGRWTH 5 clomiphene
1 OFERABEECTHH, GTH OBERMED ORIE & 50 DT, 35K clomiphene Y £HFHD 7
INCREROM T BAEMEICH D5 & H FHETFREVTRAV LN 2WRENTELD S 5,

724, clomiphene OYEFIBFEICEL T2, COWENBEEVE TIREAKTHM—BTEEL XV TOD

Wtk % 0V & > D negative feedback FhRic & 3 GTH il % BHiaclIbd 3 v 5 Hiltk v
TUfERIcX D, MTFEEL Y GTHHRHZHERT 5 L LB THL P INTEHO, Fo¥
s COBEIIMIBIC 2T  FHEOBESRE R 3N T 51D, Breton et al, ® § 2 4 T clomiphene @
RSB 2 REL T 5h8, 563 clomiphene it X 5 GTH fiids {2 4 DE2BHL T, Fi
2RLDORBEL VEBRILAEDONE LBRNTWNE, DT LIZARFHICE 3 clomiphene DfE
ABFEC OV TETORBE2ERT S & & A ORENEEE~D clomiphene D FA%2 T9IH3 5
AR BESEBTNEHDOI S CBDNIS,

= #

X2 ¥ 3 TL 6T 5 clomiphene citrate O PEIFEZERIR % EID F o 5 v Misgurnus an-
guillicaudatus DR BV TR LT, 1pg BL T 10pg/g KED clomiphene % 1 B 1 [ElEH
EBENICESL 1258, B3EEHOOL L b e ipslbnt, ABAREAKR Rk THE
U BB PRI 2L A 2D SN h o T2 T DOBEINRHEIL 1pug BICHLL T 10pg BT L HAE
Tholodd, FURPICKREEIIORIBOBERT S LV EL »otz, FHELISITRNEMASLEIDS
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5 %3, clomiphene UERIZPERDM T EAEAHETH»H 2 HHEE LT, BEADBEIIO A% EEC A
53 a[EEEBRE L Bbhs,
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