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ABSTRACT

The acinar cells and secretory granules of the parotid salivary gland were examined in the lesser white
toothed shrew, Crocidura sumveolens and the big white toothed shrew, O lasfura,

The parotid gland of both species were a serons gland having only one kind of serous acinar cells, and had
conventional arrangement of acini and intercalated, gramilar and striated duets,

In cage of O sugveolens, serous acinar cells had well developed 1ER, prominent Golgi comples, several
large mitochondria and abundant moderate dense secretory granules with various stages of the mataring or
fusing process. Immature acinar secretory granules were only or mainly filled with fine strong dense specks
and had an indistinet limiting membranes, and matire granules were fillad with homogeneous pale large round
center and had fine strong dense specles at the periphery of the homogeneous pale center and a distinet limiting
membrane. In case of O kesiude, serous acinar cells had well developed ER, prominent Golgi comples, several
large mitochondria and abundant dense secretory granules with matiring or fosing process. Immatire acinar
gecretory granules ware only filled with pale rough specls and had an indistinet limiting membrane, and
mature gramiles were only filled with rough dense specls and had a distinet limiting membrane. Eventually
The acinar secretory gramiles of O sugveolens were seen moderate at the light and ultrastuctural level those of

. lasiura were strong dense at the light microscopic level and dense at the ultrastmictural level.
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INTRODUCTION

Mammalian salivary glands are a highly complex
organ, that are associated with musosa of the oral cavity
and zecrete digestive enzymes, hormones, antibodies
and #o forth (Hand, 1980; Tandler, 1972), and inter-
gpecific ultrastructural differences bstwsen the homolo-
gous cells in thiz organ represent the potential value of
the possible evolutionary significance at cellular level
{(Phillips & Tandler, 1987; Phillips et al,, 1987a,b, 1993;
Tandler & Phillips, 1993; Tandler et al,, 1988, 1090,
1994}, and hold much promise in systematic and com-
parative ultrastructural analysiz which can serve as a
foundation for molecular comparisons (Phillips & Tandler,
1987; Tandler st al,, 1990), recently this organ has been
examined in various species (Phillips & Tandler, 1987,
Phillips et al, 1987a,b, 1993; Tandler & Phillips, 1993;
Tandler etal., 1988, 1990, 1994).

Inzectivora including Soricidas i3 a primitive mam-
malian group, thought to be ancestral to many groups of
mammals, exhibiting characteristics of specific intersst
for the study of mammalian evolution (Carzon & Rose,
1993; Churchfleld, 1990; Eizenberg, 1981). Soricidas iz
generally considered to comprize two subfamilies, Sorie-
inae and Crocidunnae {Churchfield, 1990; Jonss & John-
gon, 1960; Won, 1967). Crocidurinas inhabiting Korsa
iz composzed of three species, C suaveolens, C. dsinezu-
mi and C lasiura (Jones & Johnson, 1960; Won, 1967).
Although Soricidae has received attention as ancestor to
many groups of mammals for the study of the mam-
malian evolution, there are only a few studies on ecology
and histology. Ezpecially, Crocidurinas inhabiting in
Korea recently has been studied (Han, 1997; Jeong &
Yoon, 2001; Isong st al., 2005a, b; Yoon & Jeong, 20017
with exception of some brief comments and there is not
at all study on parotid salivary gland.

By the present comparative study on the parotid sali-
vary gland in the leszer white—toothed shrew, C. suave-

olens and the big white—toothed shrew, O lasiura, we

determined ultrastructurs and characteristics of parotid
gland cells and acinar sscretory granules, and compared

these features to the other small mammalian species.

MATERIALS AND METHODS

Crocidura suaveolens (3 Termales, 7 malss) were collect-
ed at October 1999 and March, April, Tuly and September
2000, and ¢ lasivrg (5 females, 7 males) of ten adults
were collected at Tune, October and November 1999 and
March and April 2000 from Mt Tirl with the Sherman
live traps.

One parotid salivary gland from the sacrificed C suave-
olens and C. lesiura was dissected in 0.74% szaline
{physiological saline solution}, and fized in the 4%
formaldehyde (phosphate buffer, pH 7.2) for 12 hr. the
specimens were dehydrated with a series of the graded
sthyl alcohol and smbedded in Paraplast (Sherwood
Medical Industries, 5t. Louiz). The blocks were cut 67
pm sections, Sections were stained with Hematoxylin—
Eosin and examined with a light microscopy. The other
was fized in 2.5% glutaraldehyde and 2% paraformalde-
hyde in Millonig’s phosphats buffer (pH 7.4) for 1 hr.
The gpecimens were post—fized with 1.3% czmium
tetroxide in the same buffer for 2hr, dshydrated with a
geries of the graded sthyl alochol and acetone, and smbed-
ded in epoxy resin. Thick sections (0.5~1 pm) were
stained with 5 % toluidine blue. Thin sections (60~ 30
nm) were double stained with uranyl acetate and lead
citrate, and then examined by a JEOL 1005 transmis-

sion electron microgcope.

RESULTS

The acinar cells and sscretory granules of the parotid
salivary gland were examined in the lssser whits toothed
shrew, Crocidura suaveolens and the big white—toothed

shrew, C. lasiura,
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At the light microssopic level, the parotid salivary
gland of both species were a serous gland having only
one kind of acinar cells, and had conventional arrange-
ment of acini and intercalated, granular and striated ducts,
were filled with abundant secretory granulss (Figs. 1, 2.
In cage of C suaveolss, serous acinar secretory granules
had moderate dense and mainly were at the periphery of
the nucleus which located mainly in the cener or soms-
times in the base of the cell (Fig. 1). In caze of C lasiure,
granules had strong dense and mainly wers at the apical
region of the cell. The nucleus located in base or some-
times in the center of the cell (Fig. 23.

At the ultrastructural level, in caze of the polygonal
serons acinar cell of C sugveolens, the nucleus was locat-
ed in the middle of the cell. The surrounding cytoplasm
of the nuclsus contained well developed rER, prominent
Golgi complex, geveral large mitochondria and abun-
dant moderate dense secretory granules with various
stages of the maturing or fusing prosess (Fig. 3). Immaturs
acinar secretory granules were only or mainly filled
with fine strong dense specks and had an indistinct
limiting membrane, and mature granules were filled
with homogeneous pale large round center that i the
majority of the acinar secretory granule and had fine
strong dense zpecks at the periphery of the homoge-
neous pale center and a distinct limiting membrane (Fig,
5). In cage of O lasiule, the nucleus was located in the
base of the cell. The basal cytoplasm contained well
developed rER, prominent Golgl complex and several
large mitochondria. The apical cytoplasm was filled
with abundant denze zecretory granules with maturing
or Tusing process (Fig, 4). Immature acinar secretory
granules were only filled with pale rough specks and
had an indistinet limiting membrane, and mature gran-
ulss were only filled with rough dense specks and had a
distinet lirniting mermbrane (Fig. 6).

Eventually, The acinar secretory granules of £ suave-
olens were ssen moderate at the light microscopic level
and ultrastructural level, because it had a homogeneous

large pale center that is majority of the acinar secretory

granule, although it had strong densze specks at the
periphery of the pale center. While those of O lastura
were asen strong denge at the light microscopic level
and denze at the ultrastructural level, because ithad only
rough dense specks although density of specks was poor
than density of fine specks of C suaveolens locating in

periphery of the pale center.

DISCUSSION

Electron densze gerous images can be correlated in
general with granules rich in enzymes. Such an image iz
typical of many laboratory rodents and primates for
which data are available on granule enzymes and other
proteins (Ball, 1993; JTacobasn & Hensten—Psttersen,
1974; Robinoritch & Sreebny, 1969; Tandler et al., 1988;
Wallach et al., 1975). Also comparative data in the secre-
tory granules of parotid asinar cells of bats suggest that
ingectivorous and animalivorous species have enzyme-—
rich, electron—denss granules, whereas frugivorous have
enzyme—poor, pale sscretory granules (Phillips st al.,
1987a; Tandler et al.,, 1988). The elestron density of
parotid serous sscretory granules of € suaveolens and
C. lasirug are similar to the already reported other
shrews (Mineda, 1981, 1985) but are low than those of
ingectivorous bats, and & suaveolens has been shown to
moderate dense than those of C. lasiure. It present that
the parotid serous secretory granules of shrew contain
little enzyme than those of insectivorous bats and those
of . suaveolens contain little enzyme than thoze of C
lastura,

Because the gecrstory process appears to be widely
conserved ranging from yeast to many in mammals
(Rothman & Orei, 1992), striking interspecific variation
in gecretory granules from homologuous secretory cells
implies differsnces in post—translational modification of
relatively small number of basic products (Levine st al.,
19087, Tandler et al, 1990). Finally, the interspecific

variations in granule ultrastrusture might be not only
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indicate of functional differences in zaliva {Levine et al,,
1987; Tandler etal., 1990} but also correlate with genet-
ic history (Phillips et al., 1987a; Tandler st al., 1994,
diet (Phillips et al., 1987b; Tandler et al., 1990} and
gpeciss igolation (Nagato st al., 1984). The maturs parotid
acinar secretory granules of C suaveolens were filled
with homogensous pale large round center and had fine
strong dense of specks at the periphery of the homogs-
necus pale center. Those of € lasiurg were only filled
with rough dense specks. The parotid acinar secretory
granules of C sueveolens were different from those of
. lasirg and submadibular zeorus acinar secretory
granlues of C suaveolens (Teong et al., 2005b) but were
gimilar to submandibular serous acinar secretory gran-
ules of O lasiura (Jeong et al, 2005a). Also the parotid
acinar secretory granulss of C. lasiure were distinct
from the other granules of parotid and submadibular
gland (Teong st al., 2005a, b) witrhout homogeneous
part in granulss. At present it impossible to correlats
exactly which chemical components with ultrastructural
differences and density in secretory granulels, However
it is clear that the nature and electron dense of the parotid
acinar sscretory granules must relate to these various
diets and its ocoursences ls significant to comparizion

among marmmalian species including shrews.
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FIGURE LEGENDS

Fig 1. Light micrograph of the parotid salivary gland of O suaveolens, Acini (A) are composed of one kind of cells, serous acinar
cellz. Acinar cells are filled with abundant moderate dense secretory granules. Gd, granular duct; Sd, sfriated duct. Scale bar
=100 pm.

Fig, 2. Light micrograph of the parotid salivary gland of C fasiwra. Acini composing serous acinar cells are filled with strong dense
aecretory graniles. Scale bar=100pm.

Fig, 3. Electron micrograph of the zerous acinar cell of the parotid salivary gland in & sugveolens. The muclens iz locatad in the
middle of the cell. The surrounding cytoplazm of the nucleus containg well developed rEE, prominent Golgl complax,
aeveral large mitochondria (M) and abundant moderately dense secretory eranules (G with varions stages of the mahwring or
fuzing process. Intercellular canaliculi (IC) are prasent betwaen acinar cells. Lp, lipid droplet. Seale bar=1 pm.

Fig, 4. Electron micrograph of the serous acinar cell of the parotid salivary gland in < Isiwra. The nuclens (1) is located in the
base of the cell. The basal cytoplasm containg well developed rER, prominent Golgl complex, several large mitochondria
(M), The apical cytoplasm iz filled with abundant dense secretory gramiles (&) with matwring or fusing process. Ic,
intercellular canalicuali. Scale bar =1 pm.

Fig. 5. Higher magnification of the gerous acinar secretory granules of the parotid salivary gland in O suaveolens. Immature
gramiles (Ig) are only or mainly filled with fine strong dense apaclks and had a indistinet limiting membrane. Fusing
immature granules alzo are seen. Mahwe granules (G) are filled with homogeneous pale large round center and had fine
atrong dense speclks at the periphery of the homogeneous pale center and a distinet limiting membrane. I¢, intercellular
canaliculi. Scale bar =0.5pm.

Fig, 6. Higher magnification of the serous acinar secrefory granules of the parotid gland in < lasiwra. Immatare granules (Ig) are
only filled with pale rough speclks and had a indistinet limiting membrane. Mahwe gramles (&) are only filled with rough
denze speclks and had the distinet limiting membrane. Ic, intercellular canaliculi; Is, intercellular space. Scala bar=0.3pm.
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