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AsstracT. Several aspects of spermiogenesis in the sand skink Scincus
mitranus  (Anderson 1871) were Ultrastructuraly investigated by
transmission electron microscope. The ultrastructure of early
spermatid, the development of the acrosomal vesicle and of the
acrosomal granules were revealed. The nuclear changes including
chromatin condensation and the roles of the microtubular manchette
surrounding the nucleus and of the Golgi bodies were discussed.

There are many ultrastructural studies on spermiogenesis in lizards and several
aspects of the process including the development of the acrosomal vesicle and the
acrosomal granules, as well as chromatin condensation and the role of both of the
Golgi bodies and of the microtubular manchette surrounding the nucleus were
revealed in several lizards species (Butler and Gabri 1984, Courtens and Depeiges
1985, Al-Hajj er al. 1987, Dehlawi and Ismail 1990, 1991, Dehlawi et al. 1990, 1992
and Dehlawi 1992). However, these aspects of spermiogenesis vary from one lizard
species to another (Yasuzumi 1974 and Dehlawi ef al. 1992).

These aspects are yet to be studied in the sand skink Scincus mitranus
(Anderson 1871). Hence, in the present study an attempt is being made to investigate
the ultrastructure of the sperm head differentiation in S. mitranus.
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Materials and Methods

Five adult males of the sand skink, S. mitranus were collected during April and
May (period of sexual activity) from Thumamah, Saudi Arabia (25° 07'N, 46°
49’E). The animals were dissected and the testes were cut into small pieces that were
immediately fixed in 4% gluteraldehyde solution in 0.1M sodium cacodylate buffer
at pH 7.2 for at least 4 hours at 4°C. The tissues were then washed in the buffer and
were subsequently post fixed in 2% osmium tetroxide in 0.1M sodium cacodylate
buffer at pH 7.2 for 2 hr., then washed in the buffer overnight. This was followed by
dehydration through a graded series of ethanol before embedding in Epon 812.
Ultrathin sections were stained in uranyl acetate and lead citrate and were examined
by a Jeol 100 CX electron microscope operating at 80 kv.

Results

The newly formed spermatids are spherical, with centrally located, oval or
round nuclei. Their finely granular chromatin is evenly distributed in the
nucleoplasm. The most notable constituents of the spermatid cytoplasm is a
prominent Golgi complex with a few flattened cisternae and numerous associated
vesicles (Fig. 1). Groups of mitochondria with tubular cristae are found in the
vicinity of the Golgi complex, and few are dispersed in the cytoplasm. Single or
rosettes of ribosomes are randomly distributed throughout the cytoplasm, but some
are found in association with endoplasmic reticulum profiles. Scattered lipid droplets
and vesicular bodies are also found, but distinct and organised microtubules are not
present at this stage.

The Golgi complex increases in size with the development of the early
spermatid. Later, it develops many microvesicles that coalesce into a alrger
proacrosomal vesicle anterior to the nucleus and in close association with the nuclear
envelope. Few mitochondria begin to aggregate near the acrosomal vesicle and a
small depression is then formed on the surface of the nucleus posterior to the
acrosomal vesicle. This cup-shaped nuclear depression increases in size and
surrounds the newly formed acrosomal vesicle (Figs. 2 and 3).

Following the attachment of the acrosomal vesicle to the nuclear depression,
acrosomal granules appear at the posterior part of the vesicle. First two small
granules appear in close association with the posterior wall of the acrosomal vesicle
and later a larger one appears between them. Also small round vesicle appears in the
middle of the acrosomal vesicle, either free or attached to its membrane (Figs. 2 and
3), together with a subacrosomal nuclear space filled with an electron dense material
between the nuclear envelope and the acrosomal vesicle (Fig. 3).




Fig. 1.

Fig. 2.
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A section through an early spermatid showing the nucleus with evenly distributed
chromatin (CH). mitochondria (M) and multivesicular bodies (MV). Note the extensive
Golgi body (G) and different sizes of vesicles (arrows heads) in close proximity (o the
nucleus and the prospective nuclear depression. Scale bar = 2jum.

A section through an early spermatid showing the acrosomal veiscle (AV) and a round
smaller vesicle (V). Note the formation of nuclear depression (ND) to lodge the
acrosomal vesicle. Scale bar = 2um.
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Fig. 3.

Fig. 4.
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A section through an early spermatid showing the acrosomal vesicle (AV) containing
dense acrosomal granules of various sizes (arrows) and a round small vesicle (V). Note
the subacrosomal space (SS) containing electron dense material and the acrosomal vesicle
becomes closely opposed to the spermatid plasma membrane (PM). Scale bar = 2um.

A section through an early spermatid showing the anterior surface of the acrosome vesicle
(AV) dircctly apposed to the spermatid plasma membrane (PM). Note the larger
acrosomal granule (AG) and the coarse chromatin fibres (CH). Scale bar = 2um.
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As differentiation proceeds, the nucleus and the acrosomal vesicle move
torward till the membrane of the vesicle and the plasma membrane of the spermatid
become closely opposed (Fig. 4). Then the nucleus elongates pushing the acrosomal
vesicle into the plasma membrane, which then extends and rest on the nucleus
forming a cap with two lateral arms. The subacrosomal nuclear space and its opaque
material become cap-shaped over the nuclear prolongation forming a subacrosomal
nuclear cap (SNC) (Fig. 5). Both of the acrosomal cap (AC) and the SNC become
gradually embedded in the Sertoli cell and surrounded by three membranes, that of
the Sertoli cell, of the psermatid and of the acrosomal vesicle. The three membranes
torm the nuclear shelf (Figs. 8 and 9).

Numerous microtubules then appear around the nucleus in an anterior-posterior
orientation, and eventually become associated with the nuclear membrane.
Subsequently the nucleus starts to elongate and its chromatin appears as long coarse
threads in an interior-posterior orientation. These threads become thicker and closely
packed as an interconnected meshwork that eventually become completely
condensed (Figs. 6, 7 and 9).

In late spermiogenesis, the sperm head appears as a curved structure with an AC
surrounding the SNC and the nuclear proiongation. The elongate nucleus constitutes
the main body of the cylindrically shaped head. It is completely opaque with no
apparent substructures. The posterior end of the nucleus is concave, forming the
prospective neck of the tail (Figs. 9, 10 and 11).

In the final stages of sperm head differentiation the microtubules manchette
around the nucleus decrease markedly and eventually disappear.

Discussion

The developing early spermatids of S. mitranus are spherical cells with round
nuclel and no cytoplasmic bridges. Similar observations were made by Dehlawi and
Ismail (1991) in the lizard Stenodactylus selvini, However, cytoplasmic bridges
connecting the developing spermatids were observed in some other lizard species
(Da Cruz-Landim and Da Cruz-Hofling 1977, Al-Hajj et al. 1987, Dehlawi et al.
1990).

The cup-shaped depression of the nucleus of the spermatid observed in the
present study is a characteristic of the Squamata (Clark 1967, Butler and Gabri 1984,
Courtens and Depeiges 1985, Dehlawi and Ismail 1990, 1991 and Dehlawi 1992)
and 1s absent from mammals (Fawcett 1975, 1991) and birds (Nagano 1962).




476 Ultrastructural Studies on the Differentiation of the ...

Fig. 5. A longitudinal scction through an intermediate spermatid showing the nucleus (N). the
anterior-posteriorly chromatin threads, the acrosomal cap (AC) and the subacrosomal
nuclear cap (SNC) over the nucleus. Scale bar = 2um.

Fig. 6. A transversc scction through the acrosomal region of an intermediate spermatid showing
the meshwork appearance of the chromatin threads (CH). Note the acrosome cap (AC)
and the subacrosomal nuclear cap (SNC) separated by an electron transparent space (TS).
Scale bar = 2um.

Fig. 7. A transverse section through the nucleus of an intermediate spermatid showing the
interconnected meshwork appearance of chromatin thrcads (CH). Note also the nuclear
envelope (NE) and the dispersed microtubules (T) around the nucleus. Scale bar = 2um.




Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.
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A Jongitudipal section through a laic spermatid showing the tip of the head. Note the
acrosomal cap (AC). the subacrosomal nuclear cap (SNC). the transparent space (TS). the
longitudinally oriented microtubules manchctte (MT) surrounding both nucleus and
Sertoli cell processes. nuclear  prolongation (NP). nuclear shelf (NS). spermatid
membrancs (arrows) and Sertoli cell membranes (arrows heads). Scale bar = 2um.

A longitudinal scction through a late spermatid (SP) showing elongated nucleus (N) with
completely condensed chromatin and closcly surrounded by microtubules manchette in a
parallel fashion (arrows heads). Note the concave shaped posterior end of the nucleus
(CS). the beginning of tail formation (arrows) and Sertoli ccll (SC). Scale bar = 2um.

A transverse section through the acrosomal region of a late spermatid shwoing the
nucleus (N) with completely condensed chromatin and surrounded by subacrosomal
nuclear cap (SNC). electron transparent space (TS). acrosomal cap (AC) and the
spermatid and Sertoli cell membranes (arrows heads). Scale bar = 2pm.

A transverse scction through the nucleus (N) ot a late spermatid showing the completely
condensed chromatin and microtubules (T) directly associated with it. Scale bar = 2um.
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Following the formation of the acrosomal vesicle, electron dense acrosomal
granules appear apart from each other in the posterior wall of the acrosomal vesicle
in S. mitranus. In Agama adramitana, however, the granules are attached to each
other (Dehlawi er al. 1992) and in Chalcides ocellatus, only a single centrally
located granule was observed (Dehlawi 1992). Similar to other lizards (Courtens and
Depeiges 1985, Dehlawi and Ismail 1990, 1991 and Dehlawi 1992) the nuclear
changes during spermiogenesis in S. mitranus include both chromatin condensation
and nuclear elongation. The chromatin condensation allows for major reduction in
nuclear volume to streamline the cell and to help in [ocomotion. Moreover, the tight
packing of the DNA might help in the preservation from physical damage or
mutation during storage and transport (Browder [984).

It has been suggested that the microtubules manchette which surround the
nucleus of the spermatid might be involved in nuclear clongation due (o a
progressive reorientation from circular to longitudinal manchette, which later
determines the nuclear shape (Courtens and Depeiges 1985). A similar role might
also be attributed to those microtubules manchette seen in S. mitranus, which might
also be supported by the disappearance of these microtubules at the completion of
the nuclear changes. Morecover, the manchette may also be involved in the
development of the acrosome, due to the intimate association between the acrosome
and the manchette in late spermiogenesis.
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