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ABSTRACT

To investigate the process of spermoigenesis and glycogen effect during the spermatogenesis of Rana
catesbeiana, the morphological characteristics of the testes were examined by light and transmission electron
microscopy. Spermiogenesis of R. catesbeiana was divided into three stages on the basis of the features of the
nucleus and the cytoplasm organelles. Except for the primary spermatogonia, the phases from the spermato-
cytogenesis to the spermatids before spermiation phase were surrounded by spermatocyst. Especially, the
glycogen particles were not observed until in the stage of spermatocytogenesis, but from the early spermatids
to the maturation phase were observed in the nucleus, acrosome and cytoplasm of the spermatids. The present
result suggests that the glycogen may play an important role in the sperm maturation, and as a source of the

energy in the wave —movement of sperm tail.
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Table 1. Comparison of localization of the glycogen during the spermiogenesis in vertebrates

Species Fish Ranidae Avian Mammalian
Region Ss Rc Rd Rn Eee B D H R
Sperm x .
Head N . 3) ©) @ @) ) @
Mp (D * @] @ €y C)) C))
Sperm
P )
Tail P
Ep

A, acrosome; B, boar; D, dog; Eee, Eudromia elegans elegans; Ep, end piece; H, horse; Mp, middle piece; N, nucleus; Pp, principal piece; Rc, Rana
catesbeiana; Rd, Rana dybowskii; Rn, Rana nigromaculata; Ss, Squalus suckleyi; — , glycogen; (1), Stanley (1971); (2), Asa & Phillips (1987); (3),

Kwon & Lee (1995); (4), Ballester et al (2000); *, This study.
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FIGURE LEGENDS

Fig. 1(a-b). Light micrographs showing the seminiferous tubule of the testis of Rana catesbeiana. (a), Note that elongated
spermatid cytoplasm showed positive reaction (magenta). The germ cell in the spermatocytogenesis showed no reaction.
(b), The early spermatid cytoplasm in the spermatocyst was positive reaction (magenta). They stained with periodic acid
Schiff reactions. S, sperm; St, spermatid. All scale bars =100 um.

Fig. 2. Electron micrograph of showing the early spermatids of spermiogenesis (Stage I). The nuclei shaped round or oval.
Scale bar= 1 um. Note the glycogen particles existed in the nucleus of sperm (Inset) and the Sertoli cell sytoplasm. G.
glycogen; M, mitochondria; N, nucleus. V, vacuole. Inset: Scale bar=0.5 um.

Fig. 3. High magnification of fig. 2. The glycogen particles (arrowheads) is folding from the Sertoli cell cytoplasm to the
acrosome. A, acrosome; G, glycogen; N, nucleus; V, vacuole. Scale bar=0.5 um.

Fig. 4. Electron micrograph showing the glycogen particles (arrowheads) in the acrosome and the spermatid cytoplasm. N,
nucleus; V, vacuole. Scale bar=1 um.

Fig. 5. Electron micrograph of the glycogen particles (arrowheads) in the cytoplasm. The spermatids are more elongated than
fig. 4. N, nucleus. Scale bar=2 um (Stage II).

Fig. 6. Electron micrograph showing high magnification of Fig. 5. G, glycogen; N, nucleus. Scale bar =0.5 pm.

Fig. 7. Electron micrograph showing the glycogen particles in the nucleus. G, glycogen ; N, nucleus. Scale bar=1pm.

Fig. 8. Parasagital section of the spermatid. Note the glycogen particles in the nucleus and a large accumulation of glycogen in
the cytoplasm. G, glycogen; N, nucleus. Scale bar=1pm.

Fig. 9. Electron micrograph showing a large accumulation of glycogen in the cytoplasmic lobe. G, glycogen; L, lumen; N,
nucleus. Scale bar =1 um (Stage III).

Fig. 10. Electron micrograph showing the mature spermatozoon. Glycogen particles existed in the middle piece of the sperm.
G, glycogen ; M, mitochondria; N, nucleus. Scale bar=0.5 um.
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