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Fig.1 Diagram of a typical sturgeon sperm cell, with structural dimensions

CD: acrosome length; AB; acrosome width; DG: head length; EF; anterior head width; IJ: posterior
head length; MN: Middle head width; CG: total head length; GH: midpiece length; KL: midpiece

width; CH: total length
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Tab.1 Dimensions of fresh and frozen-thawed semen under scanning electron microscopy

M2 H (um) dimension

#E4E fresh semen % J5 thawed semen

(n=100) (n=100)
TA{k{ B acrosome length 0.64 % 0. 089 0. 89 + 0. 235b
TR{E % B acrosome width 0. 86 % 0. 099 0.96 0. 1000
LB &P 7% BE anterior head width 0.78%0.125* 0.86 0. 156°
3k J5 ® 9% BE posterior head width 1.11£0.120 1.10+0. 123
Sk AR E FE B middle head width 0.98£0.109® 1.44 0. 257>
Sk ER R BE /L BT EE % ¥ middle head width/anterior head width 1.51 £ 0. 069 1.87 £ 0. 318
3k K head length 5.24%0. 391 5.734+0. 493
F B K B midpiece length 1.83*0. 261 1.16 0. 664
7 Bt % B midpiece width 0.72£0.103® 0.90 £ 0. 174b
PLP (TR 44 J&i MU ZE /g 7)< FE PLP length 0.32%0.043® 0.276+0.024b

T FAffARFERRER BEP<0.05

Notes: The different letters in the same row mean significant difference(P<C0. 05)
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Observation on cryodamage of spermatozoa of
Siberian sturgeon (Acipenser b. baerii)

ZHANG Long-zhen', LIU Peng"?, ZHUANG Ping"?, WANG Bin’, YAN Wen-gang"?
(1. Key and Open Laboratory of Marine and Estuarine Fisheries, Ministry of Agriculture, East China Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;

2. E-Institute of Aquaculture, Shanghai Ocean University, Shanghai 200090, China;

3. Hangzhou Qiandaohu Xunlong Technology Development Co. , Ltd, Hangzhou 311700, China)

Abstract: The variations of morphology and ultrastructure between fresh Siberian sturgeon sperm and
frozen-thawed sperm were observed by transmission and scanning electron microscopy in this paper.
The results showed that the sperm morphology and ultrastructure changed greatly after being frozen-
thawed. The length of acrosome, the ratio of middle head width to anterior head width and the width
of midpiece increased significantly (P<C0.05). The length of midpiece and posterolateral projections
became short. There was significant difference between fresh and thawed sperm (P<C0.05). About
30.5% of the sperms were damaged after being frozen-thawed. The ultrastructure exhibition of
freezing injury focused on: the posterolateral projections mixed with nuclear and the content of
acrosome lost; the arrangement between acrosomal vesicle, subacrosome and nucleus became slack;
the plasma membrane of sperm swelled, folded and disrupted; the membrance of endonuclear canals
unclear; the membrane of mitochondria was cracked, dispersed and even mitochondria lost; the
membrane of flagellum became slack and released from flagellum. Some of the damaged sperms lost
the acrosome, midpiece and flagellum. The flagellum regularly disrupted from the posterior part of
midpiece. Most damaged parts focused on the membrane-system of sperm, microtubular-system was
still well. Freezing and thawing procedure were the key of cryopreservation. Study of Siberian
sturgeon sperm ultrastructure would direct us to choose the proper cryopreservant, extender and right
method, including freezing and thawing procedure, to conserve the sperm.

Key words: Acipenser b. baerii; sperm ultrastructure; damage of cryopreservation
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1. Scanning electron micrograph of normal Siberian sturgeon sperm-cell. Scale bar = 1 pm; 2 — 8. Scanning electron micrograph of
unthawn damaged sperm-cell, Scale bar = 1 m; 1. Showing the morphology of normal sperm-cell; 2 — 6. Showing the
posterolateral projections mixed with nuclear and lost the acrosome; 2 — 4. Showing the plasma membrane swelled and folded; 3 —
5. Showing mitochondrion swelled, lost; 6. Showing midpiece, flagllum break off; 7. Showing anterior protuberance; 8. Showing
flagllum membrane disrupted; 9. Transmission electron micrograph, longitudinal section of sperm-cell, showing the normal
morphology, Scale bar = 1 pm; 10. Transmission electron micrograph, longitudinal section of unthawn damaged sperm-cell,
showing acrosome lost, Scale bar = 1 um

Ac: Acrosome; E; endonuclear canals; F; flagellum; Fm; flagellum membrance; Md: midpiece; N: nucleus; P;: posterolateral
projections; Pm: cytoplasmic membrane
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11, 13, 14. Transmission electron micrograph of normal Siberian sturgeon sperm-cell, Scale bar = 1 pum; 12, 15, 16.
Transmission electron micrograph of unthawn damaged sperm-cell, Scale bar = 1 pm; 11. Longitudinal section of head region and
cross section of nuclear areas, showing the granular material, cytoplasmic membrane, endonuclear canals; 12. Longitudinal section
of head region and cross section of nuclear areas, showing the granular material lost, cytoplasmic membrane folded, endonuclear
canals unclear; 13. Cross section of midpiece, showing the structure of cristae of mitochondria; 14. Longitudinal section of
midpiece, showing the structure of centriole; 15. Longitudinal section of midpiece, showing the damage of crisrae of mitochondria;
16. Longitudinal section of nuclear areas, showing nuclear membrane and cytoplastic membrane were disrupted, appearance of
nuclear vacuole; 17. Scanning electron micrograph of normal Siberian sturgeon flagellum

Ac: Acrosome; Av; acrosomal vesicle;D; distal centriole; E; endonuclear canals;F; flagellum;G: granular material of acrosome;
L: lateral extensions of flagellum; Mc: cristae; M: mitochondrion; N; nucleus; Nm: nuclear membrane; Nv; nuclear vesicle; P;

posterolateral projections; Pc: proximal centriole;Pm; cytoplasmic membrane; S: subacrosome



