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Soon-Jeong Jeong, Jiyun Yoo' and Moon-Jin Jeong*
Department of Oral Histology, College of Dentistry, Chosun University, Dong-Gu,
Seozuk Dong, Gwangju 501-825, Korea
'Department of Microbiology, Division of Life Sciences/ Research Institute of Lifs Sciencs,
Gyeongsang National University, Jinju 660-701, Korea
(Received July 7, 2004; Revized August 10, 2004; Accepted August 10, 2004)

S HElwF, Crocidura lasiurad) B3 & w8 A x}2
vy B8 AR

3¢ 4 A3 E A
2ANGm AFRG TG, At G ARt ol gt/ A E g d T o
ABSTRACT

MNormal and abnormal morphology of the epididymal spermatozoa in the big white toothed shrew,
Crocigura losivra were stadied with the light and electron miero scopy,

Mormal spematozoa were observed with a few abnormal gpermatozoa. Thiz indicates that abnormal
morphology i no abselute indicator of infertility, Howevar, the existence of the abnormal spermatozoa iz
related to infentility. Especially abnormal morphology of the sperm head is definitely aszociated with infertility,

The following types of abnormal head morphology of the epididymal spermatozoa in the wild healthy adults
of the . lgsiure were described: 1) Nuclens with lack of condensgation of the nucleoplazm 2) Destnicted
acrogome 3) Foldad acrozome and plasma membrane 4) Separation of the acrogome from the nueleng 5)

Acrosome with irregular condensation 6) Wrongly located gramiles of the apical body.
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mammals (Tsuchiya, 1985; Churchfield, 1990},

INTRODUCTION Soricidae are generally considered to comprize two

subfamilies, Soricinae and Crocidurinae by morphologi-

Inssctivora including Soricidae 18 known as the most cal characters (Tonss & Johnson, 1960; Won, 1967;
primitive mammal and the ancestor stock of the present Corbet, 1978) and distinctive reproductive characteris-
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tics (Teuchiya, 1985; Churchfield, 1990). Crocidurinae
inhabiting Korea 1z composed of three speciss, Crocidura
suaveolens, C dsimezumi and O lasiura, Above all, C
lasiurg are widespread in the Korean peninzula (JTones &
Iohnson, 1960; Won, 1967). Crocidurinae iz not only a
ugetul environmental indicator having the sensitivity
about pollutions (Diamond & Sherbume, 1969; Braham
& Neal, 1974; Robertz ot al, 1978; Andrew et al.,, 1984),
but alzo iz an important mediator controlling the popu-
lation of the invertebrates and small vertebrates in

scosystsm (Holling, 1939; Buckner, 1969, Churchfield,

1990). However the all of them are very rare in the wild
and their population also are decreased, they have never
been studied with exceptions of the brief comments,
taxonomical review and studies of the sperm ultra-
structure (Jones & Johnson, 1960; Won, 1967; Han,
1997; Jeong & Yoon, 2001; Yoon & Jeong, 2001).
Sperm morphology, especially gperm head iz important
to infertility, becanse morphology of the sperm head 1=
basically conditioned by the nuclsar structure (Holstein,
1975, Jager, 1990; Ferran et al, 1998). However abnor-

mality of the spsrm head in O lasiura having extra-

Fig. 1. Light and electron micrographs showing the epididymal sparm atozoa with normal head of Crocidura fasiuvra.

a) Planar view of the living epididymal spermatozoa. by Light micrograph of the candal epididymis with many spermatozoa.
¢) Frontal zection of the zperm head showing shield —shaped nucleus (M), serrated inner acrosomal membrane (Tam) and
apical body (4b) consists of the fine granules. d) Sagittal section of the flat sperm muclens and acrosome (4). ) Sagittal
zection of the flat aparm necl and nacleus. Bp, Bazal plate; M, Mitochondrion; Mp, Middle pisce; Oam, Outer acrosomal
membrane; Pc, Proximal centriole; Pm, Plasma membrane; 3p, Subacrozom al space.Seale bars =10 pm (a,b) and 1 pm {c-e).
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Fig. 2. Electron micrographs showing the epididym al sperm atozoa with abnormal head of Crocidura lasira.
a) Nucleus (N} with lack of the condensation of the micleoplasm . b) Destructed acrosomes (4) independent from the maclei.
¢) Spermatozoal head with an extremely folded acrogome and plasma membrane (Pm), wrongly located gramles of the
apical body (Ab) and partial seperation of the acrosome dependent from the rmacleus. d) Spermatozoal head with an frregular
concentrated and folded acrozome and rregular inner acrosomal membrane (Tam). oam, outer actogomal membrane; 23, sub-
acrozom al apace. Scala barz=1 pm (a-d).

ordinary big acrozome has not been studied. The aim of  normal and abnormal sperm head and to describe types

the present study is to compars ultrastructurs of ths of the abnormal spsrm head morphology.
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MATERIALS AND METHODS

Crocidura lasiura of the geven adult malss were
collected at June and October 1999 and March 2000
from M, Tiri.

In other to obasrve living spermatozoa of the epi-
didymis, cne epididymiz from the sacrificed specimen
was finely cut in the Millonig’s phosphate buffer, pH 7.4
and was observed with the light microscope.

To observe ultrastructure of spsrmatozoa, the other
epididymis wagz fized in 2.5% glutaraldehyde and 2%
paraformaldehyde in the Millonig's phosphate buffer
The materials were post-fized with 1.3% osmium
tetroxide in the same buffer for 2 hr, dehydrated with a
series of the graded ethyl alecohol and acetone, and
embedded in epoxy resin. Thick zections (0.5-1 pm)
wers stained with 5% toluidine blue for light micros-
copy. Thin ssctions (60-90 nm) were doubls stained
with uranyl acetate and lead citrate. All of the thin
sections were examined with a JEOL 1003 transmission

slectron microscope.

RESULTS

Epididymal spermatozea in the wild healthy adults of
the Crocidura lasiure were obgerved with the light and
electron microscopy. As a result, a few abnormal sper-
matozoa and many normal spermatozoa ars obssrved.

From the obzervation of the planar views and micro-
gcoplc specimens using the light microscopy, normal
gpermatozoon of C. {asiura has the flatten head with
vary large fan—shaped acrosome (Figs. 1a, 1b). From the
obaervation using the electron microzcopy, the nucleus
of the sperm head is shield—shaped in the frontal section
and a serrated inner acrosomal membrane and a common
apical body consists of fine granules were observed on
the top of the nucleus (Fig. 1¢). A nucleus and acrozome

were very Tlat in the sagittal section (Figs. 14, le). The

subacrosomal space contacting with the top of the
nucleus wag filled with a apical body consists of fine
granules, and empty subacrosomal spaces of the oval
type also were geen (Fig. 1d). From the observation of
the abnormal spermatozoa using slestron microzcopy, a
nuclel with lack of the condensation of thes nuclsoplasm
(Fig. 2a), destructed acrozomes independent from the
nuclel (Fig. 2b), an extremsly folded acrosome and
plasma membrans, wrongly located granules of the
apical body and partial zeperation of the acrosome
dependent from the nucleus (Fig. 2¢) and an irregular
concentrated and folded acrosome and an irregular inner

acrosomal membrane (Fig. 2d) were seen.

DISCUSSION

Soricinae and Crocidurinae belong to the Soricidae
can be classified by the following morphological
characteriatics of the spermatozoa (Fawcett & phillips,
1970; Mori et al., 1991). In the Soricinae spermatozoa,
the head has a small acrosoms, a smooth inner acrosomal
membrane and a wavy, finger-like and electron—denze
apical body and the neck has a solid prozimal centriole
ig filled with electron-dense materials (Mori st al.,
1991; Mori, 1994). In the Crocidurinae, the head haz a
largs acrosome, a serrated inner acrosomal membrane
and a common apical body, and the neck has a fistulous
proxzimal centriole with slightly dense electron granules
(Koehler, 1977; Mori & Uchida, 1985; Mori et al,, 1991,
Mori, 1994). Crocidura lasiure inhabiting the Korea
peninzula shows also the characteristics of the Crociduri-
nae alrsady reported. It s wery interesting that existence
of the extraordinary large acrogome in crocidurinae. In
thiz study, a few abnormal and many normal spermatozoa
were obssrved in the wild healthy adult C lesiura (data
not shown). The existence of a few abnormal sperma-
tozoa 1z maybe assoclated with a unique morphology of
the acrosome in the sperm head. Also, this indicatss that

the existence of the abnormal sperm morphology iz no
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absolute indicator of infertility. However certain distinct
types of abnormal morphology are not only definitely
aszoclated with infertility (Holstein, 1975; Jager, 1990,
Matallioyakis et al., 1996), but alzo very useful to evalu-
ate toxicity of the chemical products in the experiments
using various animals {Creasy st al, 1986; Chowdhury
etal., 1989].

The sperm malformation 1z divided into thres types,
head malformation, tail malformation and broken
gpermatozoa (Kuzminsky et al., 1996). Either a single
anomaly of sach of sperm structural components, acro-
gome, nucleus, axoneme and accessory structures or a
combination of these anomalies are obasrved in the
malformed spermatozoa (Dadoune, 1988). Especially
gperm head morphology iz very important to fertility.
Because sperm head morphology basically conditioned
by the nuclear structure (Jager, 1990; Ferrar st al.,
1998). In caze of men, the percentage of abnormal
spermatozoal head, pyriform head was 22.04+/-14.9%
in subfertile and 13.0+/—7.8% in fertile men; 16.0% of
the zubfertile men presented a higher percentage of
abnormal spsrmatozoal head than the normal.
Moreover, morphological abnormalities in the neck and
the tail, as also a cytoplasmic droplet, are significantly
mors frequent in sperm with a pyriform head than in
gperm with a normal head (Rouzso et al., 2002). On the
other hand, Tager (1990} reported that human sperm
nuclel show an sxceptional variability is caused by a
variable content of chromatin stablizing disulphide
bridges, which in turn iz determined by differences in
composition of basic proteing: protamine types and
subtypes, histones, and intermediate forms. An
abnormal state of the chromatin can be related to an
abnormal DNA configuration or an abnormal DNA
content: diploid instead of hapleid. He explained
abnormality of the nuclsar chromatin ig probably ons of
the causes of morphological aberrations of the sperm
head. Thus sperm head abnormality in the O lasiura

also is caused by abnormal chromatin or DINA.
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