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On acceleration of the ovulation in the gold-fish
* Toshijiro KAWAMURA and Sotoji OTSUKA

(Zoological Laboratory, Faculty of Science, Hiroshima University)
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Table 1. = Ftr e rRoEs =ty ool FRANIER & 2 £ HTEHILE

Growth acceleration of gonads by administration of gonadotropin
or anterior pituitary glands of frogs and cattle

jad i b H,
TS (EAER K & Date of injection & m
Indiv. |Weight| 2 | 6 |11 |18 |27 | 6 | 14| 23|28 3
Dosage Results
no. @) | 7.7~ el payevays P /
vivivivivivvl'viv/'vi'vn
| ;
- 1 75 | 5| 5| 5| 51 511010 | 10 | 10
m\ '
a—: 3 48 | 5| 5| 5| 5| 5[110[10|10] 10
Fa 4 66 | 5| 5| 5| 5 5101010 [ 10| 3/VI READE% HEH
v 2 ’ Ovulated immature
S eggs
"8 6 49 | 5| 5| 5| 5| 5| 5|10|10| 10 10
vd 7 1.4 5| 501010 (10| 10| 3/V[ SREIFHEH]
v Ovulated immature
| eggs
7 11 45 | 15| 15| 15| 15|15/ 15| 3| 3| 3| 38
=0 13 39 |15/ 15|15|15| 15|15 3| 3| 3| 3
rg 14 62 15|15 15| 15| 15| 1.5 3| 3| 3| 3| 17/VI 7=00 159 A
Nl Spawned 159 eggs
}jg‘,:r\ 16 58 | 1515/ 15|15/ 15| 15 3| 3| 3| 3| 3/ skagmvkh
FTE« ' Ovulated immature
Eg g,a eggs )
ﬁ\_ﬁqé 17 12.6 15|15 3| 3| 8| 3| 13/WI 5y 283 M
Spawned 283 eggs
,7'% 32 62 | 5| 5| 5| 5| 5| 5[10[10| 10|10
~ ﬂ s
Vs | 34 51 | 5| 5| 5| 5| 5| 5|10 |10| 10|10 | 3/VI KBI*HEH
D ey Ovulated immature
BE ces
T5g| 36 47 | 5| 5| 5| 5| 5| 5[10(10|10 |10 .
Efwl 37 | 121 757515 | 15 | 15 | 15 | 14/V[ 250 262 fd
& Spawned 262 eggs

7 Freevi RUVH =0l FREARGIESOME, v v OIS FERKILEERS O mg. 7,
17, 83 Ze 7' ¥, FOMWIIF v ¥ =,
Remarks
‘ 1) RU, 2) Number of fresh pituitary glands. 3) mg. of acetone dried glands. No. 7,
17, 33, are red crucians. All of the others are gold-fishes.
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" Table 2. 7 = A OJI§ FTEMAFTIEIC X 24k
Ovulation of gold-fishes by administration of anterior
! pituitary glands of frogs
= EEOHEH] | MRESE |k 7 | SR .
e Date of Indiv. no Weight | Number Results
I injection o (g.) . | of glands esu
si SEZH ] 27.5 0.5  |@A{L%3W»F No change
[} HE ” 182 25.2 0.5 ”
o 3 ” 183 25.5 10 %
i ” 184 26.7 1.0 ”
' 2% |6 A3H
k| - 185 2L5 2 ”
! S June 3
kK 4 ” 186 37.1 4 rEEOIsE4 Ovulated a mixture of
. r immature and submature eggs
) . ” 187 26,2 5 BUINIZIE  § DA%E-SOvulated ‘a mixture of
iej\ . v immature and approximately mature eggs
: ” 188 23.6 7 KESIEAE]  Ovulated mostly mature
i » eggs
[:\' >
i ‘}ge"‘ ML 20.3 3 #IeF  No spawning
i&é v 190 19.5 3 ”
. P ” 191 25.8 4 FESH% 3 HEHICEEDY  Spawned 3 days .
[ s after injection :
2% |6g5m 192 24.9 5 P+ No spawning
E 3T June 5
£ = vz 193 30.1 6 FEGHS 20 IHCEEDY Spawned 20 hours
‘ % after injection )
e ” 194 43.3 6 g€ 3 HEHCEER Spawned 3 days
'.T after injection
- Table 3. =v 1 9 I FRAIIEC X 2 H5)
Ovulation of gold-fishes by administration of anterior
[ pituitary glands of domestic fowls
%Qtj‘ﬂ#ﬁv? AR fi‘KN . E %&f@eﬂ &5
i ate o . eig umber
A inject. Indiv. no. ) of glands Results
r 6368 201 25.9 0.5 #{bxHT No change
" . June 6 '
i HE ” 202 23.9 1 o . )
s‘ ” 203 28.3 3 4—:&?@5]}7}3{5‘9@ Ovulated a mixture of
= 3 . immature and mature eggs
S ”. 204 27.1 4 LB T No change
o8 ARFINHGRE  Ovulated a mixture of
5 ” 205 0.8 4 immature and mature eggs
S 6B 7H
k - e June 7 206 29.5 5 ” ‘
e PUNMZSEV b D 5E4E  Ovulated a mixture
;: : i " 207 32.1 5 of 1mmature and approximately mature
i ” 208 34.9 7 Q[m;ﬁ‘* Ovulated mature eggs
v ” 209 26.5 T ”
” 210 48.7 10 HUN%HEHY Ovulated mature eggs
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Table 6. ERPIPIC & 5 Iio A T34 : i
Artificial fertilization of spontaneously ovulated eggs

s | s | L | MR W i
f:rttiliz. Indiv. no. |inseminated yg;gb:; ggf Hatched larvae H
. eggs
i
5H 4R 4
May 4 160 347 49 85 :
' ” 162 275 75 : 72 0
5H9R : g
May 9 163 893 44{ _ 51 . A
” 164 154 14 78 !
” 165 - 67 19 83
” 166 756 409 48
” 167 680 122 82
5 g11R ;
May 11 168 1652 890 46
% 169 796 240 69 ]
” 170 1250 | 292 76 T
5 H158 4
May 15 171 1380 337 75 , .
” 172 205 " 45 77
'// 173 188 48 ‘ 76 |
5 B16H .
May 16 174 255 59 77 7
” 175 315 102 , S :
”v 176 220 146 34
5 §181
May 18 177 54 19 64
, ” 178 65 24 61 |
N
, i
Table 7. ATLHHIC & 2500 A TG
Artificial fertilization of artificially ovulated eggs
TR | kEE | mesowRes | B b x| |
Date of Indiv. no. | i inated | Number of Hatched larvae (26>
fertiliz. . NOo. mseéxgngx;a e dead eggs atcne arv
5 5208 :
Moy 20 161 651 102 ' 84 J
»” 162 325 45 87
” 164 487 83 82 ,
1% 166 198 41 79 i
5 B22R =
May 22 171 385 72 _ 66 B
” 172 298 38 80 5
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mﬁ 6 g12H 226 22.5 25.0 |EEPIEF  No spawning
g June 12
'z?_: ” 227 33.7 50.0 ”
2 w 2328 29.1 100.0 ”
o ’
6% ” 229 29.5 150.0 /LY, La LARZHE Spawned a few
s eggs, but all of them were unfertilized

m AT R

5A4ELD 22 HOMICEWT. BACHIIS AT ="7 + ) L@ s =10l

FERTALIICHII R L THBRIITAIZMEfTO%o & v 2 QUK T35
(y IBBEREZRT 20D 20 COECk 272 b DT ZHHOWAESE LY,
RIS OB HEHEI N2, Mid e LIS D N LeIBE 70 ) v ¥ %ok M O #f
I 1200 lFoL b, cHIKHBEY RTBECHETYRET2AFHY v 7 - KK
¥ 02cc BNz 720 MimiEHmkc X 3 ATZEIREWIERESE o 553, c ORIl
MoTHEHT 2L IC X OTHDOTREHIS LT & 2, T OB fD 5K ADR
b, RBETEHENSBERYTH L. InEELCREENEONE V. HTEHIK
¥ M2 TH. T CCHNBTHMICH & 28, KPICHER 3 N7 fllo LT BEEKRICA
NEBRLIVEHATL. P fallcifizge Ldrkco flil: LtrELCTFI Ve v, K
K7 T2k M/ Lice v=rl¥, YFF¥REABREME LTREHRMICHEN L (Lo
7eo MBI L2 & BEERSNICE W T L7,

ALZBOBRIRE 6 REHTRICREN TV S, FRH I RAIZELToThs
10 UNCHBTRBERE L 2D 5HLMNIGETE 2, ROHIC D BILITOFEIO X
BB THOT, Z2ORRHHLE TR E DIEW Lah Do BHLZEIZERHIIO b
D&, [ETEROEHIC L2 ATHIRO DL OMICRFEA EZRENBDONA VW, EBID
WAk 30~60% D oRUTLAS L, 80% FMMEO b OEhoko

IV SSEREEALISMC BT SEETD.

$FaRBERATR 4~7 BCENT2L0TH 345, T OELSMNCE RERE L
TRD 2 FhsiigeE e,

A) 3&fBO*FFa T, IFF rre v iz ap [l TFTEERBBROTNY I 0B
Kzt A, SA2HML7TH3 A CHIZI B, cOELRKELEbE
JLTtwhwikc#His ¥, EFHMRRCENE &Y 23 TR EIP LA, DOk L L
zohn 1 B398 13 HEEOTHCBEWAB BN TWEDEER L2OT, b ki
TR R BALeE T A, REIIEH Lico TOIMRALZRIC X O TAHAHER
DOIENE IR L, :

B) 34:famifd4 ok 2 A1 Hic Ldm? kiR 20~25cm okilic AL, kiigE 20°~
24°C koo ((AL2H2H,2H5H, 2A17THIK 9°~11°C KT L7e)o XK
XY 40cm b ofET 100W oFEHE HAEER 15 FMFo®mmL T S&L. 28
180 Xb%»T2h8 24 BTORMEET 2z kb, Z0BREHE 6FRMFSEEL
7co SA1RAKEHE LiIgDkt s 4 RECHGOREINEH Lice 200 1 RIZHE
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” 658H 211 19.5 3 ZEJIH¥ No spawning
ﬁfg—‘% June 8 .
- ” 212 18.8 3 ”
oﬁ ” 213 16.6 4 ZHAZEI! Spawning one day after
3 injection
g |
® 5 H21H 214 20.5 4 ”
%5 | May 21
5 5248 215 21.6 5 ”
May 24

Table 4. v > OIE§TERAFIERC X 2HID
Ovulation of gold-fishes by administration of anterior
pituitary glands of cattle

SR | #  EH | AR I
Date of LBl Weight | Dose of L Results R
inject. Indiv. no. (g) inject. (mg.)
i 6 513 231 25.2 25 |8{b¥WHT No change
June 13
% ” 232 26.5 50 |4RFINHIES Ovulated a mixture of
g immature eggs
7S ” 233 33.6 50 »

— . .
S 6 5158 234 28.5 100 |[BAPNIZIE b DD LiEA  Ovulated a
) June 15 mixture of immature eggs and a small

number of mature eggs
6 516H 235 31.2 50 |#ERIET No spawning
Eﬁﬁ June 16

2]

L 236 383 100 |pEgHE 20 WERICEEDN, SEREIN D
05 Spawned about 20 hours after injection,
H’E a few eggs were fertilized

25 | 6BITE [ 237 456 100 (yEHes 3 B EICEDN. %< BRZHIN

% June 17 pawnd 3 days after injection, most of

them were unfertilized

Table 5. =7 F t » € C Xk 2 HLIPRE
Ovulation of gold-fishes by administration of gonadotropin

HSREY B | geaEE v
Date of ala8: 37 Welght Dose of % Results
inject. Indiv. no. (g inject. (RU)
6 510H 221 20.1 125 |#{t% DT No change
i3 June 10
% ” 222 17.5 25.0 ”
Y] ” 223 23.5 50.0 ”
] .
72 | 6p1m 224 21.8 1000 |4PHp3RS  Ovulated a mixture of
Iz June 11 immadture and submature eggs
v ” 225 24.1 180.0 [BEMIZEv b D2 LIRS  Ovulated a
mixture of immature eggs and a small
number of mature ones
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Résumé
1. Development of the ovaries of immature gold-fishes and red cricians,

3.

about 10 months of age, was accelerated by administration of gonadotropin
(manufactured by Teikoku-z6kiyaku Kenkyusho) as well as frog or
cattle anterior-pituitary suspensioris. Some of the treated fishes spawned
by mating with males after the administration.

The ovulation was accelerated by injection of several kinds of gonadotropic
substances into female gold-fishes with full-grown ovéries. By mating,
spawning occurred 1-3 days after injection of more than 4 frog or fowl
pituitary glands, 100 mg. of dried cattle anterior pituifary glands or 150
RU of gonadotropin. When the injected females were not mated, the
ovulation was weaker than that in the mated females, though their ovaries
were affected and ovulated some completely or partly ripened- eggs by
injection of nearly the same amount of the gonadotropic substances.

The proportion of hatched larvae to artificially fertilized eggs was nearly
the same between the ovulation under natural conditions and the arti-
ficial one which was accelerated with gonadotropic substances. It was
about 80% in most cases.

While the breeding season of the gold-fish is April to July, one female
reared at high temperature and under prolonged illumination laid eggs on
March 3. Another female which had been injected with gonadotropic

substances for a long time ovulated ripe eggs on September 13.






