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Cytological study on fertilization process of Myxocyprinus asiaticus

LI Ping, LIU Xiaolei, LI Yong, JIANG Xing, JIN Li, ZHANG Yaoguang

Key Laboratory of Aquatic Science of Chongging, School of Life Science, Key Laboratory of Freshwater Fish Reproduction
and Development, Education of Ministry, Southwest University, Chongging 400715

Abstract: The insemination process of Myxocyprinus asiaticus egg was studied using artificial fertilization, his-
tology, ultrastructural technology methods etc. The observation showed that there is only one micropyle in shell of
egg’s animal pole of M. asiaticus. Micropylar apparatus of M. asiaticus belongs to the type of deep concave and
short channel. At water temperature of 17-18°C, sperm passed through micropylar apparatus at 3 s after insemina-
tion and entered ovum at 5 s. Sperm star light was formed at 10 s after insemination. After 15 min after insemina-
tion ovum was in late time of second meiotic division and second polar body appeared. Ovum was in telophase
after 20 min and second meiotic division was formed. Male and female pronucleus was fused after 90 min. Ovum
was in metaphase of first karyokinesis at 140 min after insemination. At 180 min after insemination first karyoki-
nesis was over and second cell was formed. The results showed that in micropylar apparatus of mature egg there is
no micropylar cell and other stuff, which is similar to that of most other teleost. The inner diameter of micorpylar
apparatus is 2.42 pum and near to the diameter of sperm head. There are many spines in inner walls of anterior mi-
cropylar apparatus and holes are arranged in spiral way, which was one of the reasons for monospermy. This study
aims to provide basic data for the research of artificial reproduction technology of M. asiaticus.

Key words: Myxocyprinus asiaticus; micropylar apparatus; fertilization; cytology
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Plate I (1—15)
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Plate I (16—31)
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E kR T 15 8AR
1-15 1. , ;2. 240 s , , ;3. ;4. 1V
;5. 1s ;6. 1s, 7. 1s
;8. 35, ;9. 35, : 10. 5s, s 11,
10 s, 12, 20, ; 13, 25s , ,
; 14, 30s , ,
, ; 15, 45s ,
16-22 16. 15 min, ; 17. 20 min, ; 18. 25 min
; 19. 40min, ; 20. 90 min, ; 21, 140 min,
; 22. 160 min,
23-28: ; 23, ; 24, ; 25. ; 26. ;27
28. 3s
29-31: ; 29. ; 30. 1s ; 31. 20s
CA: ; CO: , EE: , EOL: ; FP: » MA: ; MP: ; MT: ; OL:
; Sp: ; SpB: ; YG: ; YGL: ; YG2:

Explanation of Plate I
Nos. 1-15: Light microscope images. 1. Structure of mature eggs, lateral view; 2. 240 s after insemination, animal pole obvious,
lateral view; 3. Structure of micropylar apparatus; 4. Transfer shape of type IV alveoli; 5. Archiblastic structure near micropylar ap-
paratus at 1 s after insemination; 6. 1 s after insemination, sperm entered micorpylar apparatus; 7. 1 s after insemination, ovum in
metaphase of second meiotic division; 8. 3 s after insemination, sperm passed through micropylar apparatus; 9. 3 s after insemination,
abundant sperms gathered near micropylar apparatus; 10. 5 s after insemination, sperm entered cortex; 11. 5 s after insemination,
sperm set off weak star light; 12. 20 s after insemination, star light of sperm; 13. 25 s after insemination, sperms still gathered in
micropylar apparatus, some close to it and ready to go through it; 14. 30 s after insemination, plenty of sperms stayed in micropylar
apparatus, some entered it, cortical alveoli appeared below it and prevented the entry of others sperms; 15. 45 s after insemination,
female nucleus in metaphase of second meiotic division; chromosome close to plasmalemma.
Nos. 16—22: Light microscope images. 16. 15 min after insemination, middle period of second meiotic division; 17. 20 min after in-
semination, telophase of second meiotic division; 18. 25 min after insemination, second polar body extruded; 19. 40 min after
insemination, male and female pronucleus approached; 20. 90 min after insemination, male and female pronucleus combined; 21. 140
min after insemination, metaphase of first meiotic division; 22. 160 min after insemination, telophase of first meiotic division.
Nos. 23-28: SEM images. 23. Structure of ovum surface; 24. Structure of micropylar apparatus; 25. Structure of micropylar apparatus
after the remove of egg envelope; 26. Structure of plasmalemma surface; 27. Yolk protein; 28. 3 s after insemination abundant sperms
lie in micropylar apparatus;
Nos. 29-31: TEM image: 29. structure of egg envelope; 30. Structure of yolk protein at 1 s after insemination; 31. 20 s after insemi-
nation, structure of egg outer layer.
CA: cortical alveoli; CO: cortex; EE: egg envelops; EOL: egg outer layer; FP: the female pronucleus; MA: micropylar apparatus; MP:
the male pronucleus; MT: micropylar tube; OL: ovum lacuna; Sp: sperm; SpB: second polar body; YG: yolk granule; YG1: type | of
yolk granule; YG2: type Il of yolk granule.



