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HERRIER RN E AT
EBEIPFNINER RV A

HFIT & % kK 750 5 B
Mot FEHEE TR

5l &
HNRBRBERM AR & E R ARSI, R EBE{E IR B3 (Chorio-
nic gonadotrophic hormones) PLf& , 3 % %8 I FI X K PR B AT S F=IDRIBTFE (Mopososa,
1963 45 Cxamoscxmi fll lapdonosa, 19374%; Sneed A1 Clemens, 1959 ;5 RIEM EM 2,
19624F; Anwand, 19634:%5), 195845, v [EARF22ER SCBR 2 My BF 55 B R IL 8 3Rk K P=HF 52
Fit 55 A FAMRE IR MR IR R SR U (Hoypophthalmichihys molitris) BRAGEE(Ari-
stichthys nobilis) =8P, WiKG T, JLEEK, Bl AP, ERAET. #
FRRIRL S E Y R ER R AT TREM T, BT HRBCSRENA TEES 3
LHEMEHARTRS, 1962 45 RUEZ, 1962 %), EENBEP T Z26HE, MIRKRME
AR T RRIVEEMER,

B (Ctenopharyngodon idellus) FHZHERBENRARFFEAL, LTRMAHE, £
S—BEAREAE RS D BARAETE, BRI LRABA (Cyprinus carpio ) TREMRMES™,
TN TETEAY (R, bk, 1964), FERBME 4770, SRR REME, Wik, X—f#
FERERE — I RRE, EFERE, EEk, HR—a g R BB RECE
PRI, (BRBH MR (BRI BhEE, 1964), A4t TIE & 2 /EHRTERIE
PR B T TR S T

ETHRTBUEERMERA BRI THEM B AR £7% HHE Air2 it s, REILED
Bl FAMFEI I A X — R R M SR R AR TR RE SR, A BRIk (THE, R
KFELFR), FRIEFEE, Reedhs:, SEINHOETHEEX AL SHMTEMRKOERL,
IEREA G REIR MGG R AR 5 RN RS, 2 f Kl 2R KHr XRERFEEFS
Fad, HGRSTVEAEERY 5 b PR R fa—— L BRADTE BEAY 7 LA RIFIORCR, 4%
A FHRT R Ry SMEREERSRER A R LIRS TR R R R
e ERHMXIRS, RARIWROEE, Hik, HBLEHRLNER L, REATEER

» ATIERRE@2 R LN, FREFRIHE MHRFLIAH, TERZRCREDTTRETEER. X
Wi, WEHE, LEKEERESY. EXORRAERETERER, EARPFET L IIN LHEK=F b
WK, BIER, SR, BEE. BRBAMIOKSERERE. BHE. RRFERAZEIMEPRTRA
AL TR, Tl —thEEH.
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WA sl LR MEH P IRREERNILE, BMENHT T X LE,ABEETHE

ERRE B, A IO T R A A 2 AT 28 A TRl el HEE R A B ) R O e M T 4 e 7R R AR O SR PR R

FIUDER AR A, 5 A u AN T8 TR M BB R IR B 0 2 R 3R,
7 oe 5 07 B

SEERMRR MR E WAL B, RERFERAM, A, £R7~8, KE10.0
~15.528T, 15 80~100FEXK,

BB IR R RIL &L Claesson KiF (FIRE%, 1962) MGotlKiE (1960) H
FROPHLE S, FRER . MR T, MBSl Rk, EHI2%, 1958; T4~
MEBRRE, REREFR) AZHEH WET, RN YR EASEIN0.6~1. 0 WH K.
SRR R A, NEKELI~2AT, HRANEE, LFRHN, FEARBKERE.

B ML Ringer RAMIKRBRIER, HHENE, FREN ML 31708 1
g, —RBRA—RES; REEITEERES, HEBR 1200, b, HEREL
—f%%41.5:1, FEOMERA 50T RS, WME, BEESHAK (0.22K/BELE)
BATEARRE; BEAEEMETSRZEST, FHERRFHE, SURIEME~MMORE,
FIfR — 2 ST HMGEESRNSE, ARIREMRLTRIL,

JABataillon FK¥EIE EIPERBINE DB, RIEEE, U, WRIEEIORK, FH-Rik
Pefn (RUE, FH2%E, 1958) DIEtMIREMIR. Mo ERE RBouin RKIREE, Mk
e,

HEMIER A T B8, ZHSU0E 25,000~30,000 A/ 5 K35 ik ANML4, HIT 052
v, BHMLEIERRE N 22~27TCo T RNAESRIA, ST, FRLITR TR AT AG BT
P =RV

£ OB o R

—, BERRERBFEXNEAIVESING{ER

1. B ITOPRONARE  ZEIMTHY 32k 13 MRS b, HRUINKIE ., SRR
S ERMER 6 B, SRIHEIIAIE 5 B, HRONAR483.3% , XU HRINN R ROt £, HH PRI
R, RECTHAFE.: —F2FIEF, MERNKLZMIPERKE &S AR B, Rk
SR %, DNERFTEERY; fESME L, XK RAE ERERR, REKZA 257, B
KR, IERNKRZAIIR—o B, BETIRE, mEABormERIEaEEN; Pk
MoPEH R SRR, RmPE R, IR EREE; 0L RAETA R 2K,
TihiR=Ein, ZHRIVROEE, ERzh W™, hetEERE, 73 RBMEAZ2™, HE
#FiNs50% (£ 1),

2. BT HBRINBER

(1) He9pzs, FAAREMRAOMRBEREREE T 26 BAEMIR AL MR AT B,
 HBRISRABAANFREENTEINR Y, CERFEY, #M0.5~1. 0% vidked B IR BEINE R
EEEERNESREBWR MR K ENERATEINN (F2),

AFE 2 WUES, EBMRNBHIMAER S, MEBREERERO N & SIIIRRERR
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X1 REBREHERIRIBREALNNER

S - oW oM XK M OB 4 W [RERARNESL
B B |y 5
g Rk 2 * @ oA | % ul %
bl \fﬂ] B \\»\ B % 7 B % 7 A
16T/ 2T 3 0 0 0 0 0 3 100
20 3 0 0 0 0 0 3 100
W EI 40 2 0 0 0 0 0 2 100
60 3 0 0 0 0 0 3 100
80 2 0 0 0 0 0 2 100
LN L ROTEN iy 6 3 50.0 2 33.3 83.3 1 16.7
£2 BEEREHEBEFEIBRRESBNMER
Y W O & M oaE &4 K R AK T
LERAH & = woa = | A
B & %
E x|l 2z (B %| % %
6 | 0 0 0 0 [ 0 6 100
8 3 0 0 0 0 0 3 100
10 2 0 0 2 100 100 0 0
MR
12 6 0 0 4 66.7 | 66.7 2 33.3
16 6 3 50.0 3 50.0 100 0 0
20 3 1 33.3 2 66.7 100 0 0
T LN 11 5 45.5 4 36.3 | 8l.8 2 18.2
£33 REERMEBEFERRERATEAPENENE
TN 5 Ty oo R &
f F\\%Eﬁ‘\\w\ B ¥ (EX) | #hE (A7) | $#WECHR) . i "
o, THIR | TRIAT
012 84.0 11.0 130.0
016 92.0 14.0 82.0
WMEI 103 8.5
017 92.0 13.5 145.0
019 86.0 10.0 55.0
013 88.0 18.5 69.0
014 82.0 10.5 21.0
#8 R 022 84.0 11.0 34.0 44.4 3.6
023 90.0 14.0 52.0
052 89.0 12.5 46.0
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R HEHLI0ZTL/RTHEN 2 BFRA, & 13.5 M Ukil24~26C) BHFHHEHE, B3
SE10790%ks $RAKEFE, IIERREMIER, FMLA454.5%, KT HABNHM(1 BR/AT
8/ 9 RAARIAIEIN: W& TIHBMI6BR /AT K20/ AT M, K
TP REQRR, AREMMARTIN, B4EELGNANER (4/9) BR2HE, BX,
REB SRS A B R E10E T/ BT A4,

(2) $ROUE. SCEFARDPEREEANRRT, EHREBR B WRGEN AT
PROBEA 1035k /BB . 55RL/ BT, T FRAL L D 44. 475 R/ B3 6 TR/ BT (£ 3),
SR FARE R TE IR BRI O AR /= ], AN IRAEBRINAS b, 1 B PRINE LR RIRERAT
RUFzkae, X—BEEMBTRERN,

(3) {FRIBTM: 6 AR, K 22~27C, WHEEXTHIT TR #~K5H, HEILRE
RENIPEIIR s N LER — i@ ISR E 13~ 16/ BT, AN B SS9, 7
S E, FRBELTTIREERNEYAT (RTFHE, 6 108 MR, R—H BT
A PR AT R AL AR, R PRIBI MR R B R, —iRfE11.5~12 5, AR A
E BRI RSN IRIORN, HE ORI B AT RN T R B R R A RO B TR TR B, BB &,
XL ER R R X,

20 20
15 15 15 " 15
410 10 /N10 10
B L B o
0 0 0 0
6828 64108 6 H15H 64218
(22.3~23.1°C) (23~25.2°C) (25~27°C) (24~26°C)

AR B 1 BB 3R B R AR I R B R O ' R R
B —— R IR R
B —— i R I AL
ERENE &Rt i Ul 3t
=, HEBERHBERNELMRARNER
1o B TH s e HARIMBREHRNE 1E8E, SXPkms%,H
IR R IR R B AR EN R, BIERMT A SRR, Bk LT HAA =%,
(1) MBERWIREABT(L, PEEEG, WRE-MAEEN 19~24%, JRERAD
BE, K, AEW, ABEWTR., AURFE (ARI.D, WHRGERLYE 1,200 #RA
H, IRNKHAREITP R T ONE AL, IR L M R R A A BN KRN, HEFREER
%, IR (Germinal vesicle) ik, LR, E&ELE 250 oKLY, SRR KER, HRE
KRAAEZENBA, RNE, SHELROXABEE, PO KB 6 B,
i, FHaEARE, DEESHET, AP, EHBENAR, F-40KkE%, sl
R R B BT R, ‘B9S2 R (Carassius auratus) IPERGBIE I B B L A
2% (Monaster of maturation, %@, F¥{2%E, 1962) X R, MEH— P 25, W
Sk GHE (Zona radiata) RE, HHHBRRETREL, KETES, ®BFEBIE (Follic-
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ular membrane) FIYPHEMEL (Ovarian membrane), SEMALAHTRETIE E, EFREHK
BURSFLAL R i 2P AR FLH (Micropylar cell), BMiZ R, XAEINERZ KR TR0 B
M, FESHMCEBEMEIREE [, BAEGIREAZHEL,

(2) IIRANI IR AR Es IIERMAR, IR RV RE I 22~24%, R
WEENIERTTURE B AR, —KERFEAIAEARIN, TERER, Y LEE
1, 200B0K 4. WIMRAR R 0L, 75 SRRk — 35 AR AL T 1 BRAE H R IR 28 1 Y — AR IR TR,
B, BT RSP R lKER, ARTCKAHEA, BEAELEMN, BB TRAN
FEBAE, ARRSEA R WM BREERERS, BERUCHES, B Lzsihk
HEERTE, MEREHER:, SEARRads aEme, efeks, BHAELKE (ER
1.2),

Fr—EKI, HHELREBAR, BEEG, BRRWER, XRIPEREE LT AR
Z, EENEEGE, MEXRIRC R E TR, AV RK S AKET S,
Taimsh ke, BEHREEER, ERRUmAR G mERS, WMBRETHEN
Wk L. BRI M4y v i, IR R RN BRI A . MM AS R RS o 75 FL A B BT LLER
BIEFME - REA TP MEB RS —RE (FRT .3 ERT.6), XKIPPEHS 7L 4
M B R A KA R SR R IR B R B 4 B, {HETRSCEE, A RSP, FHEW
H—BRBERES (FRT.6), XD RERATHE XINE R BT E P I NIRRT
g, RMAINREALEEN, £UEE, ARSEN, DHREINREEMPEARE (H
JRT .3 EMRT.6,7), XA ERAESENIPE PP MBS, AR EEEE
Ry CGREE, 19474, 19484F; RIE, EHE2E, 19584E; EF R, 19634:%),

LT AR KRN ES S A CRENSUEIIER LR, R aEER EFE
LRI B RSy 2P 2 B 2 Ml ER R

(3) BPSEAKRMMEMINBRK A PRLIM, KEMMREBHERITr 24LE M 4
Sk, HIRUIECLRE NG, AUNRRLREEINKR, HTIEEELE, IPERT IR
B2, fRe D A R R B R Y TS AN RREOIE 2R, UK R B R R A R 4y
RO, "TEIME RO EBT R,

FRAI AR 2 0 R SRR, MEREHIRNE I X BAKRMINE, Bk RIGE SN
e, {HAERGE KR Pk U B R A SO B, RIS EEN T .

2. Bk T3 IpEk s 2 (e .

FHHIIE 200 5 B A T BB IE IR R T SR e A RO ER Y AR E,
BAEMIEK (128) HLTEZRKBTHBEH (BRT.8), FRIVHEERLTHRL M E
YRR, PESIENEHEEGR, HREENL, LEREFHIEIIERENR L, £
MW E, FMAFR20aA Rk, ERMHEETRLELZL (BRI .0, EHERHE,
TG R RN R DL B R B — R i, LB AT B X S B B i IR IR A LA B0
LA RPN ILN, SIEREE EE, fERROS—~RTIMREN T FARBBRE T
EAEEIFERASE P, BAMRTBLIGR: X2EEE—-FBRNME,

=, HREREMEBEERERGHZEAINRNETIED

1% FA MR AR A A SR P2 OR Rk AT N L8t favt, B OLEERIZIN SR A& R 47 58, £ £
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(Acipencer) |}, Depwamma (19474%) ANik—RFH, RIEHESGTEERNFEEREEKGA
i, fhikd, MAESFIRERRR, XM REARFN, Bk (195048), hiHt—FiE
i, MATHEKEBNAINBELRRTRER D, Canes (19504) AIAG, F#E =1 K%k
REEURER EAE, RMERKNEREAENKENE (5] 8 dernad f Mancbypr,19544¢),
JCE ISR R IR 0 kR, HRESIREALEE. FAINAEEZ LG F &k 3k
g, BEEEREHARERBOMESER, KL R E 0N INBRE T 7 I8 58 f e,
BRI B IER A B R, IRAERS R ERTEE (RSN, 19644), L&, L8,
i fa (Megalobrama terminalis) M&fL, DOAKREICEWXEREINNE 4 (IF T
HRERARTA S, 1962 485 K%, 19624), BA-VDRERE, REEBEHEMAER
REBREM™, IEkE LR ARERE, DM AMI LSRR SMMNE S, %
5E4 R LR 15 5 KRR 7 BRI IR 0 — B AL R B e fR

MR, RMOREN, HEEREEREGEY R I WAk EL TR
R AT BB (BX L REIRES RO A FITE i (Morphological maturation) (&
W, LM%, 1962 %), AT H—HEZEMETRAFEF ZHMXEWRE ), KMOFFTT
A TARRERES SRR, R SR SR L RERA IR G R B 0. TEE KK ERLAE
AT ZRINRML, RERGAS NN, £—2B8E LABMRERNES LS, N
MR iR, R, MTXEEMNEERE AL REM L, Sl T ERKT
M, SCERBRREAMES,

% 4 HEMESRBERRALEZEANREHENERLL S

B M % B f B oo ERRBREBNES (%) M R
& % FRD | W B M| R OB oM | 8 oM TR
012 130.0 — ‘ 93.0 82.5 ’ 107.3
016 82.0 58.5 53.5 49.0 / 40.2
#oF 1 017 145.0 64.8 58.5 49.5 71.8
019 55.0 85.0 75.8 61.0 33.6
LI S 022 34.0 87.5 84.0 65.9 22.4
K5 BEREBMHEBERFAFUHZEANRSEBLENANRTRSD
K Ao % B fa Hi A 5 R T R R R iE
w7 i (HR) (%)
N 012 107.3 78.4 73.1
016 40.2 27.0 67.2
L 017 71.8 53.0 73.9
09 33.6 24.0 71.4
f i % 022 22.4 18.0 80.3

* HRPAEERENRET, RHOANSECEALTRK, MEAHEER, FRIEFNHER, Akilstk
fi, —RAETEDREBGER 4 KR,
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ERF PR IERY, HREBREREEOR P IR By AR R
B LR, B AR X 34 B B R F (Physiological maturation), ‘B RA RIFH R FE
71, LREREFBEE. Y, XREENSH. LRIV RE (FRT.9,EBRT.
4) MARFEWT LRER, XXF—RERL, FincHMERBGEREREE IR 3 X #
F,R%Eﬁﬂ%ﬁTAIﬁ%ﬁi,MméﬁTawﬂsfﬁﬁﬁm HAE R MR,

MEREZTENAM, BEREZAMROBRAEESZRMRBELERN & 7 % R,
ERBERfAR E, FAHREFRNMARESIRE CRBMEW2S, 1959, 1960, 1962,
1964 45 BEFEANRTELE, 1963 4£), XET/EIEH, MERIRAREWN SN BRHA, &
MR E SRR EANHEHEA T ENE; RAEE SR A B IWRG R, RIEF
EFEB. ExRfaL, WIkELRABNHE, FAEHEFEEN 1~2 MM, Eik, RAATER
WS, SETSEEFNRE LRAREE; SHEEHTERONEAS S, IHRE
MNE LA ATERR, BRAEEEAR NEFRATRELE., BMEZTXAME,
{EHTFHRIE L — WM, REERCEHE RIS IR AT, fEF AN TERKIHN
b, MRRELRE, LZHPOHWPWT RBEIWROZE G, Ak, X, Aok
SCERRIEE AR

At B

—., TRHEMHEEERERERENEAINESINFIIEk R B B RME

bl SCER RS LA TR TR Y T A RRRR IR B R BRI e N R A AR IR S B IR AN D ER i B Ay
TERZARNI, SBRE RPN 0.5~1.0 BHAMNMED ,FHF—EME (KKWLE 1027/
ANTEA), T LMEMH K R INER PR TsBer B AYEIN 4 R AR T, Rk
KAMINBRE SR %L, APERORBEE, g, BIEE 0 /AT XHEEIHE
T, TR AEBR IR R X R TR AR IR, X T B I0 5 R R 1 I Bk
RSO, RABAESAEZN, EERFBORNAER, X—RAR{ALEHE, €68, 6
o, SRAEM—RERN TERRRTER, Bk, kP HEE,

Bk, HEARAENREEEERBEESEAMRSE~ENRMARKE, BR7TI0EK
KAMIPEBII X WAL BN E LSRR, EHEXERCHEY, RS IRINEER R
TEE 2R ERRE—REN, HALERRNGELET, FnEALFEEEPIARESERE
BRERRET, XA TEAET B ORI, 19474, 19484F; Rk, LM%, 1958
), B, EEALXRATEBRRETHEENXRR, RATHBEX RSP X—
e, BRRBE B LIy e gk,

Hk, WEBRERRIR AR, RIGDENHEREERBEEEEHLEEFE
(BIRA%E, 19624), FHMEBPRAMNFEMBEREERIEE WETEEE IR L H
BEAMAR IR S FIRVME BOE AAE y BAEAEHURR, HEBMEL, HAENRANEDE
%, EEBITRNEE TR, MR, AARRBRRIRREE, WX LRE, EHK
T REM MR AR P R IN, Wik ST T HUAEORER R AT R AR IR, A REEEFE T
Bz TSR RS (Hyaxos, 19534F; X%, RRETED., BWREHT B HI
BEBEHRER, HINRBEEINEREA — SR EEE, Mmoo S Prmna R,
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R AU, AR DXTERBEIMRE, s, REMEME (1958
) FH, MR (4~6T) ThIRERYT LI o, H—ARReEHEE; ERZ (19644) i
THEBEFIMEERDRSE-F T ERE APl HE & kB2 MR R &
(19634%) KB, pHAEMMEBARTERBRN DWEEFRARR, ABRELI —EAXTF (pH=
23N LM 2 R EEESESE, EEXLLZBREMNTE, HRRKBIEA, FTEIAH
1P IR ERPE (R R LR AL anfl, B i B —IAIR,

e, BEHRN, E3ENEED, RMETERIRM AR ERIn e 2w AR
BB ERRIEIRSEE™, E—-RBEASETI, BdRe HRLETRIY (RiE
). T, , EREMNTEERFEROMZIPE R, Hik, HAGE REINE, £
MEATHIE, REMEE, FPIWEE T XM BB AR R R A aE R AP,
W, FIRIRIETEERGE, W SRR AEIE 0.5 R AT MY BE R %, 1962
), BTFCTMRT IR IR SR T fn a0 40 52 R0 A B 75 e 02 0 i 5% 28 SN R 3t L Bk R
5 FEE— IR AIRE,

= EARE HAXNTHRERRMBEFEECRENERME

FT EROZEER MNERAATERT EMANMAE EHRR L5 & Er=0H
. BIBERE CGRR RIR) MEM FAKEA MEBEER BERSWKIE 5 A T &
(% 6), LB,

#* 6 HEREHRARXBREANERAIHTLHR
R EUE I IR

R R T LBk 5 B 5 1 | i
T . ;
| ¥ i ' i3 ﬁ@! £ fa ’ & #
7S I 5.0 [ 5.0
R I 10.0 1.0 16.0 ' 1.0

WX —fiE, ELTLIHME M ABR: (1) XN TH MRN8 RBE REFHK
[, BUAAEELIP SR INERGE R MBE MM G E TR EREZ; (2) XWHARAYTRE
BAREIRBAR PRI I 25, BTRERMESHNERXRGTIERS, BEOSHER X%
HIFES, FRAERE (B8R mL) 7277 2425 21 LEGHEE, {HEXNTHEBRE
MRBE B HRALERIE, XREROEFREM 4 AR EFHROMEET,
W HRECAMIANTURE, il — SR R, ’

1. R EERENZER CRRIEERPHER): IR AP E—ANE Jril
e, BARMELHE, ELHEEKBANBLHEASE —HE, PRAMWRSALTRE XK
2, BEBZNFANKMRERME, BNRMINERABENE; S5, SHEESA5 R
WA, HEGHEMIRRAZH A —R CRUE. M2, 1962 ), XXM EEMBR LH
RSN (Fd22, 1953 4, R, EWE, 1958 £5), LT ERM, wRid
ROABRIER, EEEREGEEET, KT RERRANIEN, ZolIpRMIDERX Bk
IR H O, 8 B O RANIPERBOBUE A, RFEAH AR, &R A R BHR
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BET, iR~ E—KY, Figgt, SROME, REWIRUESEIRERER, HiEA
WEF S — K HRT AL (FHI2%, 1953 £%), HRX—REK, e eHmBlbHRE,
HIPE W LI — £ A K B Z BRI IRER, WX IIER A T AR IR R (R T3
THEBE, KBRS ERTHARESRGFEATNE SRR BN M, HEl, XEEMN
BE, SRR B TEERXEE ERERRTFEEFLE, XEERANIER, #
BRZ A TS,

ik, AP R, ERBREW)NG, FEHTLIHRER, BUF@4,EALHAR
IRBE T RIRAUE L BN TP A R ERPEIE, REEMEM GRS EERANEES
&, WREARRELEMBREBWERESRMER, B, BAmA THETE FTREL
WRE, MNTE, WANATLEE, ESARL, BEA—-ERENERNEE, BAAN TR
TR BB, BRI, ERAATERMOBE, B, BRiewE—1ut, hegxd
W LIERR, HE, RERUMNE, KRUARFMWAE, okBR, MRS, BEME
B A2 3 R M AL BR A

2. EMBMEMER. EARAE SARREBREL EBA 4R SE LA O,
B2, BMEREAFNYR, EELKEEE—R7NELBTRAEF —ENARE—F
ik, FELE, ARAGEMER AR, ERESRHICRMEEEER, fla, #BA
s (Carassius anratus) FEB/NRMLIE R BIRE B AT 5658, W, B, MFFAEAEAR &
RIRMIS K B ATHAE, Fril, B FOEE, SRRt MERIE MR 8RR & B 2
5B, BRT AT ERETAF—RREEZN, £WRHTHEL M E—ERERN
FFE,

=, BEERMERBEXN SR THRERE

B AR E RS M R BORIR MR Fa K FR00, SE=, W4 3K, A&MAR LREFZNT
{2, Mopososa (19364) M ZMIR BB EIRBE H: 5t 88 (Perca fluviatilis),
B2 P PR AN PEHE o Cranosoxmit flMapdenona (19374%) B EMHEIRE R, {H7E Prochilodus Kl £ i
Bt FOOSCEREIRIRAT B W0 2 (5] H Tyskos, 1954 %), Iywxos (1954 42) FRILE &
H, ZARPREREEREKE, HBTRSEEPRPMUHIMEER, FNRFRE W
fEM . SEER, BMRERSREGEEALE CGRRERE), DEF F#REEEY R
LB G ARK = Hrge i % (1958, 1959 %) 7fEHBE, 7€ 8 & f§ 1 b, Sneed flI Clemenis
(19594) TEIE B (Pomoris andaris) FiRiEMA (Uctalurus) [, Rk FE @225
(1959, 1962f) 4 LD Rk Anwand (19634) fEHFA (Esocidae) b, FIFMEBEER
PRBCE P AR RV R P IORR . N R R B P IR S R R (AR 2K = U0 TRy i s wp o]
DEE, BREUNTEPEA L -BEEMEE, EHOKRE THEEETE T X—HHEY
REINER, RTREBEERIGEAEAIEINN R, WEHELRLRE, HAFHE
THEBR—-BONTE NS (51 AER. PhEE, 1964 4£) , BifE, FRLOEEM, XM
B BT XA T2 A3, R Y B s i SR ER A, SR B IO M AR B 3 JR B AT DR M R A 9
BPE00, WH, ELEMEERERINERE P, AR IR A IIER R T RE R R R
fERV BE A ZE B A AL B B, E P AT A E R RN B,
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o

1. WREDUR PR BOA Bk i 3R S A IR (R, ZEIDER B RIS o, X — 1R
P AT LA B 0 S R0 R, HeUPaE 1009, HRUDE 103 R/ B 8.5 TR/ BT, WA
@Fﬁ%%#%&%io

o FE T S TR B8 R A MG 5 0 B2 A O 11 R 9 LSRR o0, 0k 9 O

QMﬁmﬁgwmg%mm%oﬁ~ EWEN, B—XAFRAEMR, REBE, Hi
B, YRIRASKEES, WEMOEIRYRIN 0.5~1.0 BIEAKMNE, HE 10 BE/AREL, B
SIAEHEIE; MRREME (16~20 %3 /AF), WHEERRIF . W mrim4agng
SEISE, S 16~80 BT/ AT, BREHIIHEE . §1A FHRE B MR R A 2 fa e
FRASIEEAR, BERAKEMES, BUREETEROREREAONETRAE,
i % AR B R IR B AR = B &, SR TR,

3. Kif22~27C, HATFEIRIMOMTE, KHEAESRE BB RIKEE 13~ 16/
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THE INDUCTION OF OVULATION AND MATURATION OF
THE OOCYTES OF CTENOPHARYNGODON IDELLUS BY
HUMAN CHORIONIC GONADOTROPHIN

Fresh-water Fisheries Institute of Chekiang Province

Liv Yuan-11E Xu Gu-x1N¢ YE SHENG—ZHONG
ABSTRACT

Human chorionic gonodotrophin(HCG)has been used in the study of artificial
spawning of fishes by many authors(Mopososa, 1936; Cxanoscxmit and Ilopdonosa,
1937; Sneed and Clemens, 1959; Tchou and Wang, 1962; Anwand, 1963; etc).
Ovulation and maturation <u vivo has also been successfully achieved in the
common freshwater cyprinids, Hypophthalmichthys molitrix Cuv. and Val. and
Aristichthys nobilis Rich., by the same hormone during 1958~1963(Tchou et al,
1962)Following a series of works on the culture of female and adult fishes,
the induction of spawning of the sexually mature adults and the breeding of
young fry, a method for the artificial propagation of these two kinds of fres-
hwater fishes was firmly established. This method of artificial propagation was
soon popularized throughout our country and the yield of freshwater fishery
was greatly promoted. However, the effect of HCG on Ctenopharyngodon idell-
u#s Cuv. and Val., another important freshwater fish of China, was found to be
negative by Liu et al (unpublished) and Wu and Chung (1964). The present
work was undertaken to reinvestigate the action of HCG on this species of fre-
shwater fish.

Healthy and sexually mature Ctenopharyngodon with a body weight of ab-
out 10.0~15.5 kg. reared in small ponds was used. The chorionic gonadotro-
phin was extracted from the urine of pregnant women after the modified Cla-
esson’s method(Tseng et al, 1962)and Got's method(1960). Two HCG preparati-
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ons with different potency expressed in Bz fo nnit (Tchoun and Wang, 1958;
Wang, Tso et al, unpublished) were used for intraperitoneal injection. Artific-
ial insemination was performed ‘at about the time of proper maturation and
the fertilized eggs were reared in open rectangular containers made of hemp,
which were placed in running river on a large scale. The experiments were car-
ried out at 22~277T, and the results obtained can be summarized as follows,

1. Human chorionic gonadotrophin can likewise induce ovulation and ma-
turation of oocytes of C. idellus.

2. Within a certain limit, the effect of HCG depends on its purity and the
amount injected. Better results can be obtained with purer preparation and in-
tensified injection. Thus, the HCG preparation at a concentration of 4.0 mg.®
in 30cc. Ringer's solution, can induce normal ovulation and maturation of the
ovarian fragment of the common toad(Bufo bufo asiaticus), but can not induce
ovulation of C. ¢dellus even at a dosage of 80mg. per kilogram. Whereas, anot-
her prepartion of HCG at a concentration of 0.5~1.0mg. in 30cc. Ringer’s solu-
tion can induce ovulation and maturation of the toad oocytes as well as the
present fish at a dosage of 10~20 mg. per kilogram. obviusly, the failure of so-
me authors to affect artificial spawning of C. idellus is probably due either to
the non-availability of male and female adult fishes at proper sexual maturity
or to the insufficiency in purity and amount of the hormone used, or due to both
of these causes.

3. Ovulation takes place 12~15 hours after HCG injection(22~27°C). Incr-
ease in the amount of hormone injected will somehow shorten the latent period
repuired to initiate ovulation.

4. Cytological study indicates that maturtion division is initiated by human
chorionic gonadotrophin. All of the ovulated eggs and sometimes a portion of ov-
arian eggs were found to be at the stage of metaphase of the second maturation
division upon injecting the hormone (Plate], 1~3.1,5~8) just like those
found in other fishes and vertebrates.

5. The ovulated eggs are mature in the physiological sense, since they can
develop normally upon artificial insemination (Plate] .4. [ ,9). The percentage
of hatchability reached 80 % in large-scale experiment, and healthy fries full
of vitality were obtained.

©® Equal to 500 I. U. approximately.
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o1 HESHREBEERER I FEWEZAMIER, KR RINEHIE. . OSLEE (Mic. C.)y 2. SBEHE
(M. Ov.)s 3. &M (F. M.)s 4. B4t (Ch.); 5. WAE (Z. AL)s 6. B (G. V.); 7. ek £ (Z.
Chr.); 8. EH(A)s (x56),

B 2 B EMEIIRAE, MREEE. 1. ILMR Mic. C.); 2. BALMKEM(N. Mic. C.); 3. HILUE M550
FBH (Mic. C. C.)y 4. Rfafk(Chr.)s 5. M (Nuc.)s 6. HML(G. V)5 7. BGHE (ch.)s 8. JEHEME (F. M.);
9. SRHEBL(M. Ov.); 10. BRE(Z. AL)I(%200),

B o3 ERERELIRYE IENTRELEORANR, LFEIRRATZHN, 1. T—RABKENH/ IO,
2. EoREBS R hEET(2nd M. M.);s 3. E—RkIst. P.)(x100), '

4 RE5IE605ShAYINER, BHAE—-RIH, REEH(x80),

Explanation of Plate I (Fig. 1~4)
Cytological study of Ctenopharyugodon oocyte after injection of the HCG of the lower purity.
Fig 1. Ovarian oocyte with more or less intact germinal vesicle. 1. micropyler cell (Mic. C.);

2. Ovarian membrane(M. Ov.); 3. Follicular membrane(F. M.); 4. Chorion (zona radiata)(Ch.)s

5. Zona cortical alreoli (Z. Al.); 6. Germinal vesicle (G. V.); 7. Zona chromosomal (Z. Chr.);

8. Aster (A.)(x56)
Fig 2. Ovarian oocyte with germinal vesicle migrating toward the animal pole. 1. Aicropyler

cell (Mic. C.); 2. Nucleus of micropyler cell(N. Mic. C.); 3. Communication between micropylar
cell and egg proper (Mic. C. C.)y 4. Chromosome (Chr.); 5. Nucleoli (Nuc.); 6. Germinal vesi-
cle (G. V.); 7. Chorion (ch.); 8. Follicular membrane (F. M.)sy 9, Ovarian membrane (M. Ov.);
10. Zona cortical alveoli (Z. Al)( x200);

Fig 3. Ovarian oocyte at metaphase of second maturation division. 1. A young ovam which

will develop for the next year (O.); 2. Metaphase of second maturation division (2nd M. M.);

3. The first polar body. (Ist. p.)(x100)
Fig 4. First embryonic division of the normally ovulated oocyte, 60 minutes after gertioizat-
ion. ( x80).
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BRI (5~9)

B 5 o RRESEPHMRIMOT. 1. XK EWYe A (Chr.) R (X 200),

e (E3MKAHR) L. RERRATHPUEE(2nd. M. M.); 2. £—&&Ist Py 3. HILENR (Mic.
C.)y 4. BT (N. Mic. C.)y 5. 1L 4l 5 MMEMRN B (Mic. C. C.)s 6. S0 R K (M. Ov.); 7. iR/
(F. M.)s8. Jk&IRE(ch)(x900),

H 7 R—ANROEZREAFENGES. 1. BR, BEERE, WHRESEERMRBER(2nd. M. M.); 2.
iRk (Ist P.)(x900),

B 8 FEMEMEEMENE IR THEMRAINER, 1. REZRKASE S WEF (2nd M. M.); 2. F—Rik
(Ist P.)s 3. HF&HE(ch.)(%900),

H 9 A0 &MTINIR, MU S (x320),

Explanation of Plate, Il (Fig. 5~9)

Cytological study of Cienophar yugodon oocyte after injection ef the HCG of the lower purity
(Fig. 6,7) and of the higher purity (Fig 8,4).

Fig 5. Cross section of another normally ovulated oocyte. 1, Showing a portion of chromoso-
mes (chr.) of the equatorial plate. (x900),

Fig 6. Enlarged view of the polar area of Fig 3. 1. Metaphase of second maturation division
(2nd M. M.); 2. The first polar body (Ist. p.); 3. Micropyler cell (Mic. C.); 4. Nucleus of micro-
pylar cell (N. Mic. C.); 5. Communication between micropylar cell and egg proper (Mic. C. C.);
6. Ovrian membrane (M. Ov.);s 7. Follicular membrane; (F.M); 8. Chorion ch. ( x900),

Fig 7. Another ovarian oocyte with somewhat abnormal maturation division spindle. 1. Met-
aphase of second maturation division (2nd M. M.)y 2. The first polar body (Ist. p.)(x900),

Fig 8. 1. Normally ovulated oocyte at metaphase of second maturation division (2nd M. M.),
2. The first polar body (Ist. P.); 3. Chorion. (ch.)(x900),

Fig 9. Conjugation of male and female promclei, 30 minutes after fertilization of the norma-
1ly ovulated oocyte ( x 320).
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