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Anatomical Ultrastructure of Spermiogenesis and Spermatozoa of Micorphysogobio yaluensis (Pisces:
Cyprinidae) from Korea by Jeong-Ki Kim, Kgu-Hwan Kim* and Ki-Ju Hwang? (Department of Occupational
Therapy, Daegu Health College, Daegu 702-722, Korea; 'Department of Radiologic Technology, Daegu Health College,
Daegu 702-722, Korea; 2Daegu Center, Korea Basic Science Institute, Daegu 702-701, Korea)

ABSTRACT Study on spermatid and spermatozoon of a Korean endemic freshwater fish, Micro-
physogobio yaluensis, has been carried out by transmission electron microscope. Spermiogenesis
involves conspicuous modifications intercelluar movement such as centrioles and mitochondria migra-
tion, nuclear depression and structural changes for instance chroatin condensation, excess of cyto-
plasm. The mature spermatozoa are similar to those of other cyprinids as follows: a spherical nucleus
with a shallow nuclear fossa, a short midpiece containing several mitochondria and encircling the
basal body of the flagellum. However there are some differences in the orientation of the centrioles,
the number of the mitochondria and distribution of vesicles from other cyprinids.

It could be concluded that the M. yaluensis spermiogenesis belongs to type 2, and its mature sperma-

tozoon is charaterized by a unique feature which may provide a useful systematic character.
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Fig. 1. Transformation of Microphysogobio yaluensis spermatid to mature spermatozoon during spermiogenesis. Bars=1um. A: An spermatocyte
displays a synaptonemal complex (sc) within the nucleus. The nucleoli (no) have been fade and the nucleus appears clumped with chromatin. B:
The spermatid begins to discard excess nuclear material (arrow). C: The distal centrile (dc) of early spermatid at the beginning to flagellum
formation (arrow) D: The cytoplasmic canal (arrows) is formed. There is mitochondria (m) group together around the flagellar base. E: The
flagellum (f) project from the distal centriole. The Golgi apparatus (g) lies closely to the proximal centriole. F: The nuclear fossa (arrows) is
relatively shallow and eccentrically positioned. The proximal centriole is located within nuclear fossa. The nucleus has electron-dense fine
heterochromatin. G: The proximal centriole (pc) penetrates into the nuclear fossa and connected by osmiophilic filament (arrow) to the nuclear

enveloper. H: The axoneme separated from the midpiece by cytoplasmic cana (arrow).
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Fig. 2. Mature spermatozoon of Mic-
rophysogobio yaluensis. A: Longitu-
dinal section of head, which consists
of a nucleus (n), midpiece including
mitochondria(m) and a tail (f). Bar=
1 pm. B: Nuclear fossa (arrows) in-
cluding the proximal centriole (pc)
and anterior part of distal centriole
(dc). Bar=0.2 um. C: Longitudinal
section of the nuclear fossa showing
an acute angle of two centrioles. Note
the connection (arrows) of two cen-
trioles and nuclear enveloper. Bar=
0.5um. D: Longitudinal section of
the midpiece containing mitochon-
dria(m). Bar=0.5um. E: Sagital sec-
tion of midpiece including numerous
mitochondria(m). Bar=0.5um. F, G:
Transverse section of midpiece show-
ing nucleus (n), mitochondria (m),
cytoplasmic canal (arrow) and axon-
eme (ax). F: Superior region of mid-
piece. Bar=21pum. G: Inferior region
of Midpiece. Bar=1pum. H, I: Trans-
verse section of flagellum showing
axoneme (ax) and vesicles (v). Bar=
0.2pm, Bar=0.1pm.
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AzAo] =] AP Az (cytoplasmic canal)o]
Aiet (Fig. 2D). mlEZ=g]ete] S3= Al (sagital
plane)ell A ZHf 11718 #2d 5 glon} 3hd A} (trans
verse plane)ell A= F o) A0S Fd 5 g9lom N EA 9
EBxo| Mol o] v AY F2E FHsta ek (Fig. 2D,
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rassius auratus 107} (Baccetti et al., 1984), S. gracilis maji-
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