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HRLG MM R B, R A BRI R A S IR SR T 2 1)
RIXRBTHI]. R SRS LB I7 5, 3 £ B AR R T RPIPER A A
PR ZHEOH R T AT R, S 2L Y2 A R R L S MR T R
R A AR RFAE .

1 #ESAE
1.1 KXEHE ALTHHrAHTHMAE G R RIS GE M, A48 % (Carassius

auratus gibelio) , 2L (Carassius auratus red variety) , £ZL 8 (Cyrinus carpio red variety) .
HRAATLEFRBLERFERIPFE T, :
1.2 EZEBEASDFRRRIENIES  H Hank's MR B, 2 0WETRE, A
2B (0.05% Triton—X100, 0.85%Nacl) &b # 15min, LA & F ¥ (& 8mmol / LCaCl, #
LK) Vel PRI, MRS B STV 10°/ ml, 50 (MG SR S HE)
3 F BB (0.25%trypsin, 0.4%urea, 0.85% NaCl) 4L ¥ 4—5min, B 0055, 254800,
% Holtfreters UL W, & .
1.3 BRUTHLE 3 o B S SO 2 IR AT SRS BT E A L R B R SERE O P, A
# R 7E Holtfreters W& F, B 10min B, B E. B8 L BOEEEARR X &t
W RLT 8 R 00 (T35 320, KR 18T ) W sh ¥4k, W04 B 4E 10,20, 30. 40, 50min Fl
2—cell 1 4—cell BYEA, FFHAF 30min J5 & &, B & WM Bouin's #.

Har i 2 AR R W, 2 WA —4H M A 100mmol / L DTT (Dithiothreitol,
Serva) #4b ¥ 20—30min, 5 —4 1A 10mmol / L EGTA (M A& VIBRAHS., BH4A
EEEER D N EALHZHEE S, £ 25 20min WER BTN, TG/ 2R

1£ Holtfreter's W+ % &, 85 Smin B, Bouin's 1 [ .
1.4 HAOSHEMEIBEEXE B L

BIFH, A A=H BB A Ca®™(8mmol)
M ALK, B AP IA 100mmol / L DTT
ALF 20—30min, 5 =i A 250mmol f—-BE#
‘H i ( p—glycerophosphate, Merck) 18 & 1957,

SRIGH = 4 2 BORAZR 2 e A RS2 RE 5F (
89 x 4188 5, TR, KR 19-20C), 1
XX )G 20min WM BHES. FHIGE

18—20°C, 15min

 7,0008—9. 0008

Holtfreters i H* 55 5 40min, | Bouin's i [& B 1 5P FE R AR AR

%, Fig.1 Extraction of heavy ooplasmic fraction
1.5 RBERZHEUP (I8, 788 $REM) M W R Lipid

%gﬂﬁ‘% ‘ﬁf'f/ﬁ[”] (Ooplasmic buffer, OB. 250m :_'f-j %2 Light ooplasmic fraction

Sucrose. 100mmol KCl, 30mmol MgSO,, &8 &ER heavy ooplasmic fraction
25mmol Tris, HCl # pH % 7.4). Bk —W  ZZ] KR W% SR GEE cortex,

Ja, X T 5%/ OB A 2mmol &.L% ., chorion, yolk, pigment.

W% Z R 7 Eppendolf BJ.LHLH R F &0 15min (7000—9000g) . Y 4 58 F Y &
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BZE(EEAAE), HH OB BHEN 100 5, 4CREEHWE D,
Frar sl S RRE E R EHBER S M SO as L BERERE, RE 4 MEAR
#1Z K550 P, % & F 40min, Bouin's M E E. H5h, EH OB B S5EREENIESRIEN

1.6 FFME  Bouin's WE E MW AFITE 24h A A T0%EHED. HEHERE
K, HEBEH, LR, 5B 9um, Delafields hematoxylin ¢, Eosin & %4,
R,

1.7 4I8B) LTSBFNSROAA A FRABNEH BRI R, 88 RE5F &
FRZHEBY, B 2.5%/X "8 (0.1mol / L PBS Kl pH="7.2)EE. % Hf, M PBS &
Y. 1%0s04 & E 2h, AR K, Epon 812 R RS 6138, BEBRBA. FrER BR 4 Yu 2, H-300 &
SR,

2 %R

2.1 OSREPRREZAE LMK THE BRI AT

BREBRERE A THROGTE BEEBEEARREATLIES N A
% : : '
Grade 0: 53R A/NERL, BIREEABMRE SR, RABRE;
Grade 1: WHBIESTFHETL, AARUR, B IEEBERE, REEKARE
Grade 2: ¥EHR. X, EERFHN, EOLER, SRENREE
Grade 3: WA ZEHMAR, ZHAERM, ABEFIEA K, BAT+HHERE, Bk

BREK,
Grade 4: ¥ B KM HREH, T LORE R H o SURMR P gl 4, B %%
HHL R R BRI,

2.1.1 EEBEZEAMEKTHEIIRNAE

EERZEEALBMIPEG, &E 10min A, IO F B2, EEAERIBE M (Grade 1)
[ERR I 1, & £ 20min BF, ¥ 7R IE I, FEEF K (Grade 2) ; 30min /&, LB -
¥ (Grade 3—4) [ 1: 2], 34 40min ADEBATR 5 30min FHEH £ 8UE,
21.2 EOHEHIARAERNETAZBERZENETTA

M MEERCGE D)ER, EAHBPZHE 30min NEANELERE, 249
30min M4 F, HIRE & F BUEEIE MR 1: 3], 24 40min B 4—cell HHEA MK, REAR
WRIFE, 3+ B S E#%E (Grade 2), (HIS A A REIE BUE IR 1: 4],
22 AOMERPEDS DTT. EGTA XEEILA BRI

ERERER, B DTT B LEEEEFADNIHPFREF AT 15—20min, K IE
M (Grade 3—4) [BRR 1: 4); K DTT AbFE M X BEHZ K F 20min, (L8R 5
(Grade 2), &8 WE B &K K. 30min J5 A T BUR#.

YRS EGTA IRABEALESZR O, HZTE 40min KT T8 D, g
BEREMRE (Grade 0—1) JES STEARIAH R A B0, WA K B/ RGBT
6], 7oL 8037k 5P 5 o T 5T A0 22 BR AT SRS A B UK IR &5 1.
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£1 EOAWERPFRARBTHRMEIAZERZNEETY

Tab.1 Development ofspefm nuclel injected mnto eggs of Carassius auratus red variety at different stages

TR R E M
Stage of 10 20’ 30’ 40’ 50 60 70’

fertihized eggs

TEARBR FHHE
Development of Grade Grade
Grade 4 | Grade 4 Grade 2 | Grade 2 | Grade 2
injected sperm 3—4 1—2
nuclei

EAREE IR S
Ability of injected

++ ++ + - - - -
sperm nuclei in

forming pronuciei

2.3 ZESRUDZREDDER Ca¥ DTT # p-BBg HiMx LT 88 X IS 1A BRI
EBREE S A Ca? (8mmol / LW BRF B S HEABEZHNE D B THENE
HEEER F, WAL BOF IR Y AR, B 5 (Grade 1) S BEFE 3 (Grade)
(ERR 1: 7], R D BOE B AT 2E T B T 5B (Grade 3); &4 DTT HiAEANBRAY & RS 1%
VE SRS 5N R, AL TR EEIRAS (Grade 1—2), B S E2RAHMN LA, RS, B
BRIER 1: 8], W BT Bk /Mg Ca® A3 I, (B R 50 B 5 AR P R B, HEA S -
BHMAEBEERE, B ARRZENK, HFaRK. 253 4O0min, KM E
HUA B BE (Grade 2) , T4 KB E B H — 5 K, BBHCRES, P15 K BIR# (Grade
3)[EAR L 9], MR- 3 XN B s F il — 4 (| 2).
2.4 7ESRODSZFEDRRR R AT, L1 8BFNERNIA RIZ XS L 88 R LA I

STER . LTEIFNEREDI ARG T, £ B O E B EM R B SRR, KO B8R
RABEEQ). BEREFZEPUEEG L OB MR, /0515 LB MERIESTEAR
BZHEOE., SRR, &4 40min WA T, ZERBE IS E X E REZ, BhikEs] W
ZEARFNFURR B Y R 20, W MY (Grade 4)[BAR 1: 10). LA OB &4 R % A TE 444
B R ASBE AR T8 BURAZ, H R B B (Grade 1—2) [EAR L: 1],

WEIPE-F EIRR S A BIR A A BRI, R & & IR BT 8 A2
0. VEHE R, — B RE AT BRI A 12 12], W1 GE1E, IR A% AR A% i) A % 850
Bl T4 s alar il &R 2H (X 2). BRITARBEEMEIRE (Grade 1-2).

2.5 418 LIEBFNRMAIPES R IR B EWER

RGBSR ER 45 SR, 72 —F B0 F RHIRZ DA KB BRESH, USA /MY B A 2
R 1. 13—15], AN RBEY AN ZRGH, ERESHERE, FHERN
5000A. AL P HISEELEH, (T ARtk BRDIRGSHWEREAA 200—-250A, 2 E
AT, T B AR AT, R BN I R 2 I A A M R A R B 22 B
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K4 Treatment of sperm

Fig.2  Variations of average area in treated sperm nuclei injected into eggs of gynogenetic crucian carp

E 4k Ca®*; b4 DTT: iy p—glycerophosphate

®2 EREANINTRAREEAS BSRELTNETIE

Tab.2 Percentage of sperm nucleus development in eggs of gynogenetic crucian cap after injected with indi-
vidual heavy ooplasmic fraction

HIEMH S LiRRUE % ¥ ¥ A 47 % (%) percentage of sperm nucei
Heavy ooplasmic No. of sperm
fraction nuclei observed Grade 0 Grade 1—2 Grade 3—4
AR
Eggs of crucian 195 6.5 25.8 67.7
carp (red)
R R
Eggs of gynogenetic 155 5.1 83.8 11.3
crucian carp
Xt ¥4 (OB )
Control 110 7.5 90.4 2.1
(OB solution)

3 itie

15 20 T 0 0 D 5 B 0 0 ML R B BN, 52 BB 69 5 SRR A R B T O LB
F, KB —ERREE EF DY, B TIRES R A4 XEEE T, SRR DIRA
REFE U, W DLARMISH AL SR T T BE LR AEEAFRM, A A TR & AR

BRI 50 BT RE.

31 AHRMSEASENRESTERZAEOFE
KRS IR 35 R A, SEHE S S BN Ca® WREE RS0, 553805 MO TR AT 36 78 1 ke A
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— R REHN, OFEESERNEER FENERZEA. EREZE. EGTA N Ca™
MEEE Y, ZXEFE ST EGTA Al LARS 1k Ca? W9k BE3e i, AT T4 X 2 B w12,

1) P e A 2 T AT AN T B TS R B A Ca® O IR B P IS A R
BB R, 214 30min WA E, KRER, MESE EGTA BEBERARRET
BE, EAETHRE, A CamEMEAXBENMERERLRE PRLER, [
B ESHEREEE Ca %R, ATREN, BEREEA B ErERMN-SH #4
IR B (S-S), B B E B R BRSO HE 2~ AHbH ZH# (S-S 1
EER DTT ST E R, M@ amg 2 DTT BesE, #ANRNRE
S Ho X PR B BN B, Perreault'® 7R R 5% A R B 84 R B . TR BB A ) 5 —
A& B2 XA YL, BEREES _RES '] 5 UR & FER
BRIEA XM, AMRaEEEEEES - EAEN ZREBE DTT AR, EMRF &
FERA bR, X o A kB T S s AT AR A B O B B R AR RS R B
B E B SR PATTRMH,

B BT A 26 T M B DR R AR A O B TE 0 4 LR 9 ) — R e ) 1,
AELKEMEEN, AABZHPAREZEHBEANLEEEEAEHRREER (A 2),
W B0 8 5 (Grade 1—2) AR 4L (Grade 3—4) £ R E 5B X H B AR AT
B, Z0REAERERSAHEXZTHEMNTENAFENFHERFRNESEZEATHE T
¥5 % ##% % N T (SNDFs, sperm nucleus decondensation factor) 1 ¥§ & J& & {L A +
(SPDFs, sperm pronucleus development factors)'®, 4 SNDFs M2 ¥ 1484 W58
HHER)AEBRA—AERFEEEE, EEEASZN B ERE, 6 RRMN; T
SPDFs {{ R 7 AL R A Bk 52 A 2 BT TE A O TE LR AL, (O A e 48 52 U I 2R
B BAHT I BB A 2
32 BEZAEHREBRFESEZEHENAEREXRENMER

L& RBR, £H —EWEN Ca AU R4d DTT B4 BMER T, EAR
IR R A SRR BRI —E BENRE, HRTNAZ BIMER. R G R .
DL PREA, RN R R A % Ca” MU BOE I RER BB A R IR SR K E Z M
BOFTHERA., RMSMA BB H e, EAMABEMEZAETREAHEES, X
—BRER, ERMIAPHRASEBITBEREN. XEWIRAIEEZE Y PR
A AE R BT 3RGESY, — AR B G R R PREEAN B R S EL T
Bk, Bl % K5 4% U A B % , BSBR A5 (Phosphatase) IS 15 M5 K8 AR, i /8 (Kinase) 75 B tn
B, N SRBEB L mBimd”., AR, 4 im A BB E (AP, alkaline
Phosphatase) i, ¥5 4% I iR B 32 BUPEHL 8%, T S-SR Hi S AP BRA &S 1, BEREMRR X
PRASRIFE., MARSCIRA R S, SR80 0 S 58 OF 0 rh L P AR (38 B9 B PR AR AR 1,
EMHTHEEAEEEABEROX - EELR, HMMER THEEHNEERE, JIA -
BEERH WG, MR T AP MRS VE, (U RSB AL AE F BB 1 31T,

MIRREME, REBEEANBRUEIBAEENRE PEIEYEEN, HARERRIE
W BRAE R EREE. Bt SERANERZH S S XEEZIR S EAREHE
i, A SS AL REIE B DL OE # B DR . X FE 40 3 A 70 AR 8 5P I b i Z 4R TR AL TR RUAY
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AR (SPDF K), MK E T MK BHFE T MR G B AXERE D, URIEEE
HIREILRT. ‘

ARSI R, F B0 R 0 5 BRGSO TR, R BB i
ARBERIAERL. WA RSB L L RBGEBREE TAXESEF, MZEF
FESR I GF B IE RORZS T ERZIEVE; 2 82 BU SR X K B O 1 AT 8 A, (78 SRR BB T P AR
DEEIEER TR WE". R TR — AR H ST, AR B A B A
PP R A R S B SR N B RIS PR (BRE PR AR) .

X B R R E R Y], PR A E R P KR BORE . BRGSO B
e TR AR AR SR, T 00 3 17 T, R0 B0 90 T ) PR 0 B A L DA
MIBE., XEH, PIRIEK Z RRAREERBAE LR FKFEMELR. K
%), TEARSOR I b, AT BRBR Z IR A 21, (RO AR AN BEEA T

LiLFTR, WM R, MR T REEEHEE LTS Ca® MEIE M i
WY JRAME 3 R AR R . TER IR B P — 7 T iy T 57 O Y PR A A 0 5 1 S B AR
IR TCEEREAT , (RSB RS2 B 55— Ty 1hi SR S8 B0 JR T BB AR Bk Z RS R TR
R T HETE AL O TE B
3.3 MRS AES XFMEL EREMZHNERELTHARARNEX

BT @ R AL AR R s, DL RF R G - R SRR RS R 4, TR 2K 32
BT ARIBT ST TOBE R A B U, XER K E LT EWENE; 550, AR LRER,
£, BARB R A A A RS R F R RA D EER, B, i
AR R ENRERED, AMIRZLERITAX KRR L TN T,

& % X &
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BIOCHEMICAL CHARACTERISTICS OF GYNOGENETIC AND

BISEXUAL REPRODUCTIVE FISH EGGS REGULATING THE DE-

VELOPMENT OF SPERM NUCLEI DURING EARLY FERTILIZA-
TION

Yue Zhenyu, Jiang Yigui and Shan Shixin
(Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan,430072)

Abstract

Sperm nuclei have the ability of swelling and forming male pronuclei immediately
after fertilization in eggs of bisexual reproductive fish. By contrast, the fertilized eggs of
gynogenetic crucian carp (Carassius auratus gibelio) suppressed the appearance of male
pronuclei. Using the method of demenbraned sperm injection together with cytological
and ultrastructural observation, we made a preliminary examination on the biochemical
charateristics in sperm nucleus development at early fertilization of two kinds of fish
eggs, and focused mainly on the egg of gynogenetic crucian carp which regulated the
unique reproduction via fertilization. The result that in cytoplasm of bisexual eggs the
presence of certain concentration of Ca**and the reduction of disulfide bond is of necessi-
ty at the development of sperm nucleus. But in ooplasm of gynogenetic crucian carp the
Ca**and disulfide bond reduction was not directly related to the inhibition of sperm nu-
clear development. On the other hand, the cytoplasm in gynogenetic eggs abnormaly
high activity of phosphatase. Further research showed that there are plenty of relative
factors which induce the forming of pronuclei from sperm nuclei in heavy ooplasmic
fraction of bisexual eggs but none or less in gynogenetic eggs. The ooplasm of
gynogenetic crucian carp may also lack some high molecules responsible for membrane
assembly of male pronucleus.

Key words Gynogenesis, Bisexual reproduction, Fertilization, Spermnucleis, Qoplasm
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LEAKEESE 10min FERRE. 750 2 HEAREE T 30min EBURHK. 750 x ;3.3 K 20min B A KK
B SR, 750 % 54,524 40min ME AR EME. 750%:5.42 DTT L BHAKEEE 15min B RIFEH.
750 % ; 6. FEAMBAES EGTA ETERHB F B RR AL 750 7.3 AR (I LB ) 168 Ca® EEM R ERAL. 750
x;8.% DTT & BH & (B LR RERE. 750 9 F AKEAT f—BeM H b fAte Bk, 750 x; 10.3EA
BRER OB EFRZTANZTRERE. 750%; ILEABE L R)EH OB AR ETRN. 750%;12.
LRI E 2 — FE AR, DBOE BUR A (B R BIR) . 750> 135480, 20000 x ; 14.478), 20000 ;15.4C
#. 26000 .

1.Injected sperm nuclei condensed after 10min. development. 750 % ; 2.From injected sperm nuclei forming
pronuclei after 30min. development. 750 X ; 3.Sperm nuclei were transformed into pronuclei when injected at 20min.
after fertifization. 750 X ; 4.Sperm nuclei decondensed when injected at 40min. after fertilization. 750 x ; 5.Forming of
pronuclei from the DTT—treated sperm nuclei after 1'Smin. development. 750 x ; 6.In presence of EGTA, the injected
sperm nuclei remained condensed. 750 x ; 7.The morphology of sperm nucleus (arrow) when injected with Ca?".
750 x ; 8.The morphology of the DTT—treated sperm nuclei (arrow). 750 x ; 9.Injected sperm nuclei enlarged in pres-
ence of f—glycerophosphate. 750 x ; 10.Sperm nuclei transformed into pronuclei when injected with heavy ooplasmic
fraction of bisexual egg. 750 x ; 11.The morphology of the sperm nuclei (arrow) when injected with OB. 750 x ;
12.Forming of pronuclei (arrow) in few of sperm nuclei when injected with heavy ooplasmic fraction of gynogenetic
eggs. 750 X ; 13.Carassius auratus gibelio. 20,000 x ; 14.Carassius ;wratus red variety. 20,000 x ; 15.Cyprinus carpio red

variety, 20.000 x .



