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Spermiogenesis in the Crocidura shantungensis

Seung-Don Jeong and Jung-Hun Lee'
Division of Natural Science, College of Natural Sciences, Kyungnam University, Kyungnam 631-701, Korea

ABSTRACT : The spermiogenesis of Crocidura shantungensis were studied by electron microscope. All process of
spermiogenesis was divided into 11 phases 15 steps, based on the morphological features of the nucleus and cell organelles
in cytoplasm of spermatids. The spermatids in Golgi and cap phases were a spherical shape. On the other hand, at the
early acrosomal phase they changed into an oval shape, and the tail was created in this phase. In maturation phase, the
shapes of spermatid head were thin and longish, Until step 7 the direction of spermatids head turned toward the lumen
of the seminiferous tubule. From step 8 to step 15 their heads turned toward the basal lamina. In step 12, the nucleus and
acrosome shown maximal elongation. From Step 13 the nucleus of spermatids became flat, simultaneously with flat
expansion of the acrosome expanded, and the visible whole lengths of spermatids were tend to be shorten. Spermatid
heading which arrived to step 14 was taken the final shape. The nucleus was doing the wedge shape, and the nuclear
chromatins condensed completely and homogenized. In the spermiation phase, the spermatids were gradually disconnected
from the cytoplasm of the Sertoli cell. In this phase, the acrosome of the spermatids were fully shorten and flat, and the
spermatozoa completed the process of heading and the tailing. Considering all the results, the spermiogenesis may be useful
information to analyze the differentiation of spermatogenic cells.

Key words : Spermiogenesis, Shrew, Crocidura shantungensis.
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Fig. 1. Electron micrograph of the early Golgl phase(Step 1).
The well-developed Golgi apparatus(G) was abundant in
the cytoplasm. Large or small proacrosomal vesicles(arrow-
heads) above the nuclear were visible, and the proacroso-
mal vesicles contained granules which were transferred
from Golgi apparatus. N, nucleus.
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1) Step 3

F 5 H7|(early cap phase)d] AAAEE ALHE 43
9 gl Yo & HAA AXE FA3HA ofn]
THE HAH X7} ofF & B 2] YA E(acrosomal
vacuole)S A3ttt olE HAAE= & AAY 1/5~1/6
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2EA oA AATh HAE FHl = FH3] FAA <} 7|
EZC oyt AHAls I AThFig. 3).
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Fig. 2. Electron micrograph of the late Golgi phase(Step 2).
Large or small proacrosomal vesicles(arrowheads) which
fused with each other formed acrosomal vesicle(asterisk).
The acrosomal vesicle(asterisk) were combined with the
upper nuclear envelope(arrows). G, Golgi apparatus; N,
nucleus; No, nucleolus.

Fig. 3 Electron nucrograph of the early cap phase(Step 3).
The acrosomal vesicle formed the acrosomal vacuole,

and granules of acrosomal vacuole insides(asterisk) were
equally dispersed. The combination region(arrows) of
the acrosomal vacuole spread out became wider. G,
Golgi apparatus; M, mitochondria; N, nucleus.
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Fig. 4. Electron mlcrograph of the middle cap phase(Step 4).
The acrosomal vacuole(asterisk) was covered quarter part
of the nuclear surface. The Golgi apparatus(G) came to
move with an acrosomal vacuole. G, Golgi apparatus; M,
mitochondria; N, nucleus.
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Fig. 5. Electron mlcrograph of the mlddle cap phase(Step 5).
The acrosomal vacuole was convex lens shape covering
1/3 part of the nuclear surface(arrows). Granules(small
asterisk) in acrosomal vacuole were fused with each
other and formed the spherical shape acrosomal granule
(large asterisk). G, Golgi apparatus; N, nucleus.
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Fig. 6. Electron micrograph of the late cap phase(Step 6).
The acrosomal vacuole was covering 1/2 of the nuclear,
and vast quantities of acrosomal granules(large asterisk)
were located in the acrosomal vesicle. The flagellum
appeared. F, flagellum; M, mitochondria; N, nucleus.

e S

Fig. 7. Electron micrograph of the early acrosomal phase
(Step 7). The outer acrosomal membrane and the plas-
ma membrane became contiguous. Cytoplasmic organelles

(mitochodria, Golgi apparatus, endoplasmic reticulum
and so on) moved to behind the nucleus. A, acrosome;
F, flagellum; M, mitochondria; N, nucleus.

2v-2-m 2 (Crocidura shantungensis)®] A2} He) 35

o st GHPOEN Lsh HEE U R O G
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2) Step 8
Z o 38 AANEY HAE o] A 202 55
39T, o1 Ae BANAE FAMES) TR o] UB%

S a3 g ), o] Al7|REE ARH A 7)
Aepgo 2 g8ty I thFig. 8).

Step 9
ql %7](middle acrosomal phase)®] 2 & AzIAH X E 9]
WS AY ZoR FeGl, Be AR WAL
Fotich AAAEE A28 AEY AEZYd 2573
&A1, A 7He X HolAIH, ¥ step 8¢l H]a]
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£ ¢ 239 FA F7)(middle acrosomal phase) 3 AHA)
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e A $E5HA. T E(manchette) o] 533 B &

Fig. 8. Electron micrograph of the early acrosomal phase
(Step 8). The acrosome protruded toward the front of
nucleus. The spermatid head turned toward the basal
lamina. A, acrosome; N, nucleus; Se, Sertoli cell.
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Fig. 9. Electron micrograph of the middle acrosomal phase
(Step 9). The Acrosome extended further, but the karyo-
plasm did not condense yet. A, acrosome; N, nucleus;
Se, Sertoli cell.

Fig. 10. Electron mlcrograph of the middle acrosomal phase
(Step 10). Manchette was appeared, and the perinuclear

ring was formed. The cone shaped acrosome covered
the front of the nucleaus. A, acrosome; N, nucleus; Se,
Sertoli cell.
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Fig. 11. Electron micrograph of the middle acrosomal phase

(Step 11). The bulk of the nucleus of the spermatid
decreased remarkably. A, acrosome; N, nucleus; Se,
Sertoli cell.
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Fig. 12. Electron micrograph of the late acrosomal phase
(Step 12). The spermatid was deeply driving its head
in the cytoplasm of the Sertoli cell. The nucleus and
acrosome was extended maximally. A, acrosome; N,
nucleus; Se, Sertoli cell.

< A 7)(early maturation phase) R AA L] L& Iz}
AL, Akl B% SEEUL, AA s e &7
EHA 4'1 Aol aMX]“ s BYoh #Ae 98
23 A& Y3 UL, T ol & o 2= AAT Qil(postac-
rosomal Sheath)7} vebstth et At F8E
TFEEAon, W H Ro HA 8} F7H(subacrosomal
space)& 4437 A 2Hald th(Fig. 13).
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A& F7)(late maturation phase)ol] TE3F HR}A| £ A
Ae A4 754 tEo] HFHA B ZH3A o] Al
719 HAE vha EokA 2, 2 #) 7| RokS st 9leH, o
AL dAe SHHL wds A dE2 o /1A%
AR o)Fanen, n|EZEglolrt AAF] wjEE 7] Az
ate] FAAE AEFe] HHL dA3A ZAcHFig 14).
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1) Step 15
o|g7|(spermiation phase)®] AAMEE HMEEE A X
o Aur TS we} o2 A4 T2 ogF HAEo ¥

Fig. 13. Electron mlcrograph of the early maturation phase
(Step 13). Subacrosomal space was formed in the
region where acrosome came in contact with nucleus.
A, acrosome; Se, Sertoli cell.

Fig. 14. Electron micrograph of the late maturation phase
(Step 14). The nuclear chromatin condensed com-
pletely and homogenized. Equatorial segment appeared
clearly. The perinuclear ring moved toward the base of
the nucleus. Mitochondria were arranged on an axo-
neme from neck area to an end of the middle piece. A,
acrosome; N, nucleus; Se, Sertoli cell.



38

Fig. 15. Electron mlcrograph of the spermlatlon phase(Step
15). Spermatozoon being or was disconnected from the

cytoplasm of the Sertoli cell. A, acrosome; L, lumen;

N, nucleus.
AUk o] A719 AAAZE FA}F FolA L FAEA
A 4R FRE AT U0, 1F AR} FAR o

Bo] N4 AF(cytoplasmic droplet)S $HH-3 AAAE
L 2AHAN(Fig. 15).
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47] 13¢A Z(Kurohmaru et al., 1994) StepA] w3 9} A =
A2 Fdsh A7 9 As7loM AolEE Bilth

RF ot FAE oFF SR FAY EEY WHEREL
2A HFH oty FHT YA SR AtH(Mori et al., 1991).
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Aol s FHEEY, (c) YA WjHES HYFCZ W &
Z ¥ tHCooper & Bedford, 1976). ®3t, (d) A= =4
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e w3 HA] Bokg zH=tiKoehler, 1977). £ %—‘ﬂ
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AANELEY o]F D AAAE HA o] B Hele A2E
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Fo] 9 o] gt AF AA WF ELEAY 45
So B Fo] REHo 2 228 A o|th(Phillips, 1974). £
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