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Abstract

Testes from the allied rock wallaby(Pefrogale assimilus) have been examined by the
electron micrescopy in thin sections in order to examine spermiogenesis and structure
of spermatozoa. The spermiogenesis can be divided into nine stages: early Golgi, late
Golgi, collapsing, nuclear protrusion, condensation and flattening, nuclear shaping, rota-
tion, nuclear ring contraction, and maturation.

The acrosome has been abruptly formed following the collapse of expanded acrosomal
vesicle without the cap stage described in the eutheria. The flatly condensed nucleus
rotates obliquely to the axis of the axial filament complex and the folded acrosome
covers the anterior third of the dorsal nuclear surface forming a wide subacrosormal
space as the nuclear ring has contracted. The Sertoli cell reaction and spur are promi-
nent during the nuclear protrusion and rotation stages.

A mature spermatozoon has S-shape head which has an extended part reaching to the

vicinity of the middle piece.
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Fig. 1. Schematic drawings summarizing the major stages during spermiogenesis in the allied rock
wallaby (Petrogale assimilus)
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Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Figure Legends

In the early Golgi stage large acrcsomal vesicles(AV) surrouncded by a Golgi apparatus(G)
have approached to the nucleus(N). A mitcchondrion(MT) is seen near the Golgi apparatus.
An expanced acrcsomal vesicle(AV) indents the adjacent nuclear surface in the late Golgi
stage. Acrcsomal granules(AG) are accumulated in the acrosomal vesicle forming a narrow
layer in ccntact with that section of the acrosomal membrane apposed to the nucleus(N).
There is a Golgi apparatus(G) at the side of the acrcsomal vesicle on the way to the oppo-
site pole of the nucleus. .

In the collapsing stage a maximized acrcsomal vesicle(AV) has collapsed. There are sparse
grannular materials(arrcwec) in the acrcscmal vesicle. The Golgi apparatus(G) is still seen
near the acrosomal vesicle.

The nucleus(N) with newly formed acrosome(A) protruces to the spermatid cell membrane
which is clcsely centacted with the Sertoli cell membrane(SM) in the nuclear protrusion
stage. There are Sertcli cell reactions(SR) in the Sertoli cell cytoplasm(Cs) adjacent to the
acrcsome. The manchette(M) has emerged near the margin of the acrosome.

in the condensation ¢nd flattening stage the form of the nucleus(N) has been flattened
dorsc-ventrally and tke chromatin condensed to be evenly distributed in the nucleus. The
crescent shape of nuclear ring(NR) has formed at the proximal end of the manchette(M)
and the Sertoli cell spur(SS) is seen in the Sertoli cell cytoplasm adjacent to the nuclear
ring. A: acrcsome, SR: Seltoli cell reaction.

In the nuclear shaping stage condensed chromatin forms the shaps of matured nucleus(N).
The long axes of the nucleus and the spermatid are perpendicular each other. The annulus
(AN) is apparent in the spermatid cytoplasm(Ct). A: acrcsome, Cs: Sertoli cell cytoplasm,
M: manchette, NR: nuclear ring, SR: Sertoli cell reaction, SS: Sertcli cell spur.

The long axis of the nucleus(N) forms an cblique line with the direction of the axial
filament complex(AFC) in the rotation stage. There are the endoplasmic reticulum(ER)
surrounding the Sertoli cell reaction(SR) and the cell membrane(arrowed) between spermatid
cytoplasm(Ct) and Sertoli cell cytoplasm(Cs). A: acrosome, AN: annulus, M: manchette,
MT: mitochoncdrion, NR: nuclear ring.

In the rotation stage the nuclear membrane(NM), acrosomal membrane(AM), spermatid
membrane(TM), and Sertoli cell membrane(SM) are closely assaciated with each other. The
Sertoli cell reactions(SR) are surrounded by the endoplasmic reticulum(ER). A: acrosome,

N: nucleus.

Fig. 10. In the nuclear ring contraction stage the nuclear ring(NR) located at one side of the acro-

some(A) has moved inward to form the folded acrosome and a wide subacrosomal space(SA)
and to cover about half ¢f the dorsal nuclear surface(N). Unidentified material(UM) is seen

near the nucleus.
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Fig.

Fig.

Fig.

Fig.

Fig.

11.

12

13.

14.

15.

The acrosome(A) covers anterior third of the dorsal nuclear surface(N) and mitcchondria
(MT) are gathering around the axial filament complex(AFC) to form the mitochondria
helix in the maturation stage. Cs: Sertoli cell cytoplasm, Ct: sparmatid cytoplasm, UM:
unidentified material.

A spermatozoon with completed mitechondria helix(MH) surrounded by a cytoplasmic dro-
plet(Cd) is ready to be expelled. AN: annulus, Cs: Sertoli czll cytoplasm, N: nucleus.

In the maturation stage the neck region shows striated columns(SC) connected with dense
fibers(DF) which are surrounded by a mitechondrion(MT). N: nucleus.

The shape of the annulus(AN) located between the middle piece(MP) and the principal
piece(PP) is halp-moon in the maturation stage. The fiber network(FN) surrouncs the
fibrous sheath(FS) of the principal piece. AFC: axial filament complex, MT: mitochondrion.
As the principal piece(PP) stretches from the middle piece, the diameter of the principal
piece has became smaller. The black numbers show the order of distances from the middle
piece and the white numbers designate the numbers of double microtubules. FS: fibrous
sheath.
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