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s & (5340 (Carassius suratus gibelio) (@), 4 #8 (Cyprinus carpio red va-
riety) (@), (&8). E#ll (Carassius auratus coloured variety) ()] W BA R B
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LR RO &
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1) ZB#k: 0.05%, TritonX-100 P ARBBREKZE 100ml,
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4 ST R R T (sperm nucleus decondensed factors, SNDFs) Fkgiz R
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STUDIES ON THE PHENOMENA OF STIMULATING THE
DEVELOPMENT OF SPERM NUCLEUS DURING
OOCYTE MATURATION IN TWO TYPES

OF FISHES

Din Jun and Jiang Yigui
(Institute of Hydrobiology, Academia Sinica, Wuhan 430072)

Abstract

Using the experimental cytological methods, we studied the development of the in-
jected red carp (Cyprinus carpio red variety) sperm nuclei in the oocytes at different stages
of maturation in the amphimictic fishes [red carp and colored goldfish (Carassites auratus
colored variety)] and the gynogenetic crucian carp {(Carassius aurasus gibelio). The resu-
lIts showed that, in the oocytes of amphimictic and gynogeneic fishes, the decondensation of
injected sperm nuclei began at the same time (GVBD), but their pronucleation started at
the later metaphase of the meiosis 1 and the later phase of the formation of the tripolar
spindle respectively. In oocytes of the gynogenetic crucian carp, the decondensed degree
of the sperm nuclei was same as those in the amphimictic fishes, but their pronucleated de-
gree was much lower. Based on those results, we concluded that, during the oocyte matu-
ration in red carp and colored goldfish, two types of factors could be produced success-
fully. One type controls the decondensation of sperm nucleus (termed sperm nucless de-
condensation factors: SNDFs), while the other controls  pronucleation  (termed sperm
pronucleus developmental factors: SPDFs). During the oocyte maturation in the gynogenetic
crucian carp, the activities of the SNDFs were the same as those in the amphimictic fishes, bur
the activities of SPDFs were very low. The expression of the activitis of SNDFs in the ova of
both amphimictic and gynogenetic fishes is related to the GV materials, but the expression of
the activities of SPDFs is different between two types of fishes. The activities of SPDFs appear
to bear an important relationship to the normal completion of meiosis I. The gynogenetic cru-
cian carps, which have the abnormal meiosis I, show reduced activities of SPDFs.

Key words Gynogenetic Crucian Carp, Amphimictic Fishes, Oocytes, Stimulating the
Development of Sperm Nuclei SNDFs, SPDFs



CaN I T

TEASBELRAYR S LT ALINRMRAEGH P RLEITA:

,T B WRATAGENEmBRRIRY EHELE AL NTE 1

AR i
LRSI M ERRIEA SR (BEXE
407 R MR Ik S5 K FRIR) > X 1405 2SRRI 2 N B R BEIR AR (T L BT7R D X 7505 3. Mams Bl 1
AN 505 U TR 1R BORE IR B ko T MR D R (BLFTAR) > XT505 4 —6. R MBI E R E B LRI B 1
AR B R IR R AR 4, B A RO R BB MO MR BRI (B 5— 6,85 3L BR)» X 7505 7—11L7ER
WA B HCE 9, EELOR) A RSES B RSB REIREE 79, §LFUR) A e RE (B 10,573kBTR) R
MEEBARE (B 1L ERFTUR), X7505 12.RAS RERMEY1E AR BEAETLETR)s XT750;
13, 7ERZ I 5 7 A KGR B L ORI AR ), X 7505 14T SRRSO b A0 e I FE B (A 3K TR )5 X 750
Development of the injected red carp sperm nuclei in the oocytes of different stages of maturati-
on in amphimictic fishes: 1. GV and the injected sperm nuclei (condensation, arrows), X 140; 2.
Before GVBD (germinal vesicle breakdown), the injected sperm nuclei condensed (arrow), X 750;
3. After GVBD, the sperm nuclei deconden sed slightly (arrow), X 750; 4—6. From the end of
GVBD to the later stage of polyaster of maturation, the sperm nuclei appeared the state of low
or slightly high degree of decondensation respectively (arrows), X 750; 7—11. At the metaphase
of the meiosis I, the sperm nuclei appeared the state of high degree of decondensation (arrow) or
the mass of chromatin (arrow) or the state of primary pronucleus (arrow) respectively, X 750;
12. From the anaphase to telophase of the meiosis I, the sperm nuclei pronucleated distintively
(arrow), X 750; 13. In matured eggs, the sperm nuclei formed pronuclei (arrows), X 750; 14.
At the fertilized eggs, the male and female pronuclei began to fuse together (arrow), % 750
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EARBRESRBEAERAPHEERRENRPOEET N S EARRI, BRERBRERSE (FXFR),
K750 16.BER N BB IT R IREE(HE R FT/R), X750, 17— 19. MBS B KB ZE R4Sk VA »
BERSRE RS EEERITR), X750 2021 Zik g5k 5248 4 K W IR G MR AT B HEOR» B4 4 A1 12
B S R 20, 873k 0R) R A BRI (B 20, 8§75 R MEN S BB AL S % (B 21, 8 3L FTR),» X 7505 22 23,
BREATI R 2B R RS 2L E AR RO NS BELIRE(E 23, TR FR), K7505 24,75 BB
& FI (Al B L RS (7 3k 5 BIR OB 2 Ay Rt fb I i ) X 750
Development of the injected red carp sperm nuclei in the oocytes of different stages of maturati-
on in gynogenetic crucian carp; 15. Before GVBD, the sperm nuclei condensed (arrow)., X 750;
16. After GVBD, the sperm nuclei decondensed slightly (arrow), X 750; 17—19. From the stage
of monoaster to the formation of the tripolar spindle, the decondensed degree of the sperm nu-
clei (arrows) increased gradually, X 750; 20--21. During the tripolar spindle transforming into
normal spindle and ovulation, the sperm nuclei appeared the state of high degree of deconden-
sation (arrow) or the mass ot chromatin (arrow) or the state of primary pronucleation (arrow)
respectively, X 7505 22- 23, In matured e¢ggs, the sperm nuclei decondensed in highly degree
(arrow) or pronucleated primarily (arrows) respectively, X 750; 24. In matured eggs’ the sperm
nuclei began nucleation (lower arrow) due to the long developmental times at the eggs’ plasma
(upper arrow indicated the cleavage furrow), X 750



