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Tab. 1 Motility, fertilization rate and hatching rate of fresh sperm
and frozen-thawed sperm of Crassostrea gigas (n=3, X+SD)
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Fig. 1 The ultrastructure of fresh spermatozoa of Crassostrea gigas by SEM
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C. 7RG TR ER G, Ttk Sk, Sokifk SHEBAKUCHES; h: 2k ¢ MEE; a: THUHS; mi: ek f4

A. Fresh sperm of SEM; B, D. Single sperm of SEM, The sperm head approximate circular, acrosome located in the front of head, Some

mitochondria ranked neatly, flagella slender; C. The structure of sperm head, head, acrosome mitochondria and flagella lined. h: head; t:

flagellum; a: acrosome; mi: mitochondria
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Fig. 2 The ultrastructure of cryopreserved spermatozoa of Cras-
sostrea gigas by SEM
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A. The whole frozen sperm of SEM, flagellum fall off, bend; B.
Two frozen sperm of SEM, acrosome fall off head, plasmalemma
collapse; C, D. Single frozen sperm of SEM, some of mitochon
dria fall off, damaged, plasmalemma plasmolysis, cell membrane
frost cleft, cytosol outflow; h: head; a: acrosome; t: flagellum; mi:
mitochondria
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Fig. 3 The ultrastructure of fresh spermatozoa of Crassostrea
gigas by TEM
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B om: P RAICE s dm: XGEA; pm: BUE; mi: ZOREAA; nu: #
A. Fresh sperm rip cutting; B. Fresh sperm head rip cutting, show
ultrastructure; C. Fresh sperm rip cutting, show mitochondria
ultrastructure; D. Fresh sperm flagellum crosscut, show “9+2”
structure. a: acrosome; b: cavity; c: centrosome; t: flagellum; cm:
central microtubules; dm: double conjoined; pm: plasma
membrane; mi: mitochondria; nu: nucleus
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Fig. 4 The ultrastructure of fresh spermatozoa of Crassostrea
gigas by TEM
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A. Frozen sperm rip cutting show membrane rupture, chromatin
damaged, flagellum fall off; B. Frozen sperm bevel, show plasma
membrane swollen, disintegration of acrosome, mitochondria
damage; C. Frozen sperm rip cutting, show mitochondrial loss,
chromatin damaged; D. Frozen sperm flagellum crosscut, show
“9+2” structure. a: acrosome; b: cavity; c: centrosome; t:
flagellum; cm: central microtubules; dm: double conjoined; pm:
plasma membrane; mi: mitochondria; nu: nucleus
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STUDY ON ULTRASTRUCTURE OBSERVATION OF FRESH AND
CRYOPRESERVATED SPERM IN CRASSOSTREA GIGAS

4
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Abstract: A step-wise cooling schemes was employed to cryopreserve Crassostrea gigas sperm, and the sperm ultra-
structure was observed by scanning electron microscopy and transmission electron microscopy. The results showed that
there were no significant differences between frozen-thawed sperm and fresh sperm in the motility, fertilization rate and
hatching rate. Both the fresh sperm and cryopreserved sperm had ultrastructural damages. The normal rates of the fresh
and cryopreservated sperms were 84.5% and 73%, respectively. The cryopreserved sperm without damage had normal
morphology in the plasma membrane, mitochondria and nuclear, the acrosome, and centriole, and the mitochondrion
obtained integrity with well-developed cristae. The sperm cryodamages with damages had swelled or disrupted plasma
and nuclear membrane, partially damaged nucleus and swelled, dislocated or disarticulated mitochondrion with dege-
nerated or vanished cristae. The results showed that HBSS with at 1:4 dilution trehalose and 10% DMSO is the best
condition for extender and cryoprotecant and for protecting the frozen-thawed C. gigas sperm, which will benefit the
preservation of C. gigas and application of sperm cryopreservation skills.
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