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Microstructure and ultrastructure of spermatozoa of
Anguilla japonica artificially induced by extraneous hormone

ZHANG Long-zhen QIAO Zhen-guo ZHUANG Ping
HUANG Xiao-rong ZHANG Tao FENG Guang-peng ZHAO Feng
Key Laboratory of Marine and Estuarine Fisheries Certificated by the Agriculture Ministry of China
East China Sea Fisheries Research Institute  Chinese Academy of Fishery Sciences Shanghai 200090  China

Abstract The microstructure and ultrastructure of the spermatozoa of Japanese eel Anguilla japonica n= 10 artificially induced by
extraneous hormone were studied. By means of light microscopy two types type I and type II of spermic shapes could be
observed. The spermic head of type I was almost round in shape and similar to the shape of strawberry. The size of type I
spermatozoa was smaller with 2.57+0.62 pm of the long diameter of the karyon 2.11+0.59 pm of the short diameter of the
karyon and 38.35+7.71 pm of the flagellum length. The spermic head shape of type II was similar with the shape of eyebrow or
crescent. This size of type II spermatozoa was much bigger with 7.66 + 1.09 um of the long diameter of the karyon = 2.54 + 0.46

pm of the short diameter of the karyon and 38.35 +9.02 pm of the flagellum length. By means of transmission electron
microscopy TEM  different ultrastructures of two types of spermatozoa could be observed. For type I spermatozoa round
spermatozoa  there was no acrosome on the forefront of the spermic head. Implantation fossa was located in the middle of the
spermic head bottom and it is in the shape of a channel along the long axis of spermatozoa. The centriolar complex was inside

implantation fossa. Two to three pieces of mitochondria were under karyon. The head of basal body was columniform in shape and
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consisted of electron density substance. The end part of basal body was separated into 9 strips. Spermic flagellum prolongated from the
sleeve and the initial part of axoneme linked up the end part of basal body. The microtubule was electron dense. The axoneme
formed a typical 9 + 2 pattern. Type I spermatozoa might be normal spermatozoa that reached to maturity. For type II spermatozoa
eyebrow-like spermatozoa  the karyon was curving in shape and there was a globoid object in the curving area. There were

mitochondria and centriolar complex inside the globoid object. The axoneme formed a 9 + O pattern. Type II spermatozoa might be

immature or abnormally developed spermatozoa.

Key words Anguilla japonica spermic shape implantation fossa centriolar complex 9 + 2 canaliculus structure
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Fig.1 Two types of spermic shapes of A. japonica
E* " R

E eyebrow-like sperm R Round sperm
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10 11. “ 9427 12 14° ? 13" " 15% ?
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1. A sagittal section of the sperm head 2. A cross section of the sperm head 3. A longitudinal section of the sperm head showing the proximal
centriole 4. Centriolar complex in the implantation fossa 5. A cross section of the sperm head showing the anterior end of the basal body in the
implantation fossa 6. A cross section of the sperm head showing a ring-like structure of the basal body 7. A longitudinal section of the sleeve
showing the central space of the sleeve 8. A longitudinal section of the flagellum showing cytoplasm granule 9. A cross section of the sleeve
showing the central space of the sleeve 10 11. A cross section of the sleeve showing the structure of 9 + 2 pattern 12 14. A longitudinal section of
the eyebrow-like spermatozoa showing the globoid object 13. A cross section of the eyebrow-like spermatozoa showing the karyon and globoid

object 15. The flagellum of eyebrow-like spermatozoon showing the structure of 9 + 0 pattern.
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I Plate I
1. 2. 3. 4.

8 10. 11. 12.
“9+2” 13" ? 14" " 15. 16" "
“9+(” * ?

1. A sagittal section of the sperm head 2. A cross section of the sperm head showing the centriolar complex in the implantation fossa 3. A
longitudinal section of the sperm head showing the proximal centriole 4. Centriolar complex in the implantation fossa 5. A cross section of the sperm
head showing the anterior end of the basal body in the implantation fossa 6. A cross section of the sperm head showing circularity structure of the
basal body 7 9. A cross section of the sperm head showing the initial part of the axoneme in the implantation fossa and there are central microtubule
in the axoneme 8 10. A cross section of the sleeve showing the flagellum the in the central space of the sleeve 11. Cytoplasma granule distributed
between the outside of axoneme and cell membrane 12. A cross section of the flagellum showing the structure of 9 + 2 pattern 13. A longitudinal
section of the eyebrow-like sperm head 14. A cross section of the eyebrow-like sperm head 15. The mitochondrion and centriolar complex in the
globoid object 16. A cross section of the spermic flagellum showing the structure of 9 + 0 pattern longitudinal sections of the spermic flagellum there

is no center microtubule structure

A axoneme BB basal body C circularity CC centriolar complex CG cytoplasma
granule F flagellum G globoid IA initial part of axoneme IF deeper area of
the implantation fossa M mitochondrion ~ MT microtubule N nucleus PC proximal centriole ~PM

plasma membrane S central space of sleeve V vesicle





