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Abstract:The results on the effect of oral administration of cadmium chloride on the histomorphology of the stomach
and small intestine of Swiss albino mice revealed severe histopathological effects in the tissues of both stomach
and small intestine. There is marked atrophy of musculature, and disintegration of sub-mucosal and mucosal
tissues, distortion of villi with disintegration of mucosal epithelial cells characterized by cytoplasmic vacuolization,
nuclear pycnosis and nuclear fragmentation. A significant damage in the Brunner’s gland and crypts of Liberkuhn

has been observed.
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INTRODUCTION

Environmental pollution by metals has become extensive
asmining and industrial activitieshaveincreased in past
few decades. Mine production includes Cd, Cu, Pb and
Hg in considerable amounts (Kennish, 1996). These
pollutants, which are derived from growing number of
diverse anthropogenic sources, industrial effluents, urban
run-off, sewagetreatment plants, agricultural run off and
domestic garbage dumps etc., have progressively
affected more and more ecosystems (Wickfors and
Ukeles, 1982; Rebhun and Amotz, 1984; Cotte-Krief et
al., 2000; Bu-Olayan et. al., 2001; Macfarlane and
Burchett, 2001; and Esser and Volpe, 2002).

Effects of heavy metals on various organs of animals
have been studied by many scientists but mostly in
invertebrates and lower vertebrates. However, thereisa
dearth of studies on the toxic effect of heavy metals on
mammalian organs. Doreswamy et al. (2004) studied the
effect of nickel on testicular histoarchitecture in mice.
Sharmaet al. (1980) in guinea pig and Yang et al. (2006)
in rats showed that administration of cadmium chloride
caused a decline in the weight of the body as well as of
the testes, degeneration of germinal epithelium
accompanied by nuclear pycnosisfollowed by cytolysis
and nuclear fragmentation in the seminiferous tubules.
Ingestion of heavy metal likelead inducesimpairment of
proximal tubular function manifests in aminoaciduria,
glycosuriaand hyper-phosphaturiaand deathin animals
(Mc Dowell, 1992; Gurer-Orhan and Ercal, 2000;
Phetsombat et al., 2006 and Babu et al., 2007). Most of
the studies on the effect of heavy metalsareontheliver,
kidney and gonads of mammal s but no studieshave been
made on alimentary canal. Thegeneral aims of the present

work were to estimate the impact of oral administration
of cadmium on the stomach and small intestine.

MATERIALSAND METHODS

Adult Swissalbino mice of ten weeks old weighing about
379 (x3g) were kept in groups of six in polypropylene
cages under standard conditions. They were maintained
on commercial mice feed and had free access to water.

The cages were housed under normal light and dark

conditionsin acontrolled atmosphere with atemperature
of 25°C + 5°C and amean relative humidity of 50% + 5%.

To study the histopathological effects of cadmium, a
single dose of cadmium chloride dissolved in distilled
water (3gm per kg body weight) wereadministered orally

tomicewith the hel p of amicro-pipette. The control group
was also maintained side by side and received equal

volume of distilled water. Mice from both control and
treated groupswere scarified after 48 hoursand 96 hours
of post-treatment. The dissections were carried out in

normal saline; stomach and small intestine were fixed in

Bouin's fixative, dehydrated and embedded in paraffin

wax. The blocks were sectioned at 5mm and the sections
were stained by using hematoxylin and eosin.

RESULTS

Effects on stomach: Histological sections of stomach of
control group mice showed normal histoarchitecture
(Figs. 1, 2). The stomach wall is composed of same four
basic layersastherest of the Gl tract. The surface of the
mucosais alayer of columnar epithelial cells and below
which is present lamina propria. Epithelial cells extend
downinto thelaminapropriato form columnsof secretory
cells called gastric glands. The submucosais composed
of areolar connective tissue. The musculature has an
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Fig. 1. Section of stomach of control mice showing normal Fig. 2. Section of stomach of control mice showing normal
histoar chitecture. musculature (M), submucosa (SM) and lamina propria (LP).

Fig. 3. Section of stomach of 48 hours post-treatment treated Fig. 4. Section of stomach of - 48 hours post-treatment treated
mice showing atrophy of musculature and disintegrated sub- mice showing atrophy of LM and villi.
mucosa and mucosa.

Fig. 5. Section of stomach of 96 hours post-treatment treated Fig. 6. Section of stomach of of 96 hour s post-treatment treated
mice showing atrophy of musculature and disintegrated sub- mice showing cytoplasmic vacuolization and pycnotic nuclei in
mucosa and mucosa. the mucosa epithelial cells.
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Fig. 7. Section of small intestineof control mice showing normal
musculature (M), villi and crypts of Liberkuhn (LK).

Fig. 8. Section of small intestineof control mice showing normal
villi with lamina propria (LP), mucosa epithelium (ME) and
lacteals.

Fig. 9. Section of small intestine of 48 hours post-treatment
treated mice showing atrophy of musculature and disintegrated
sub- mucosa and mucosa.
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Fig. 11. Section of small intestine of 96 hours post-treatment
treated mice showing atrophy of M, SM and LP.

Fig. 10. Section of small intestine of 48 hours post-treatment
treated mice showing atrophy of LM and ME.
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Fig. 12. Section of small intestine of 96 hours post-treatment
treated mice showing disintegration LM, ME and vacuolization.
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outer longitudinal layer and inner layer of circular muscle
fibres. The serosa is composed of simple squamous
epithelium.

Marked histomorphological changes were observed in
the stomach of treated mice (Figs. 3-6). In the treated
mice there was significant decrease in the musculature.
Both longitudinal and circular muscle layers exhibited
atrophy. Significant disintegration of tissues of
submucosa and mucosawere observed characterized by
presence of irregular masses of tissues with spaces
between them and light staining which is more
pronounced in 96 hours post treatment mice (Figs. 5 and
6). Mucosa epithelial cells show cytoplasmic
vacuolization and pycnotic nuclei.

Effects on small intestine: The small intestine of
untreated mice has normal intestinal histoarchitecture
(Figs. 7and 8). The mucosaforms aseries of finger like
villi, each showing a core of lamina propria (areolar
connective tissue), blood capillaries and a lacteal. The
simple columnar mucosal epithelium containsabsorptive
goblet, enteroendocrine and paneth cells. Crypts of
Liberkuhn in the mucosa and Brunner’s glands in the
sub mucosawere observed. The muscul ature showed an
outer thinner longitudinal and inner thicker circular layer
of muscle fibres.

Severe histopathological changes were observed in
treated mice (Figs. 9-12). Atrophy of musculature was
observed to different extent in 48 hoursto 96 hours post-
treatment mice (Figs. 10, 12). At many places serosa is
disrupted and separated from musculature. Areolar
connectivetissue of the submucosaand mucosashowed
atrophy which was more pronounced in 96 hours post-
treatment mice (Fig. 11). It is characterized by irregular
masses of tissues, separated by small to large irregular
spaces and paler staining. Distortions of villi were
prominent in both categoriesof treated mice. Absorptive,
goblet, enteroendocrine and paneth cells of columnar
epithelium including the cells of Brunner’s gland appear
paler dueto cytoplasmic disruption leading to formation
of numerous vacuoles. The nuclei of these cells showed
disintegration indicated by the presence of clumped
nuclear material (Fig. 12).

DISCUSSION

There have been numerous reports on the toxic effects
of heavy metals on multiple organsin different animals.
Few of these studies are on mammalian tissues. The
histopathological alterationsinduced by different heavy
metalsinthetissuesof testis, liver and renal organshave
been reported by Elbetiehaand Al-hamood (1977), Sharma
et al. (1980), Kwon et al. (1997), Bataineh et al. (1998),
Mayyas et al.(2005), Yang et al. (2006) and Garba et al.
(2007). There have been no reports on the alteration of
histoarchitecture in the gut of animals in response to

heavy metal toxicity. Inthe present study it was observed
that oral administration of CdCl, resulted in significant
histopathol ogical abnormalitiesin the stomach and small
intestine as evident by the atrophy of musculature,
disintegration of sub-mucosal and mucosal areolar
connective tissue and disruption of serosa to different
extent in 48 hours to 96 hours post-treatment mice. The
mucosaepithelial cellsshowed cytoplasmic vacuolization,
paler staining, necrotic nuclei indicated by the presence
of clumped nuclear material and in many nuclear pycnosis
in both 48 hours and 96 hours post-treatment mice.
Perusal of literature shows no information regarding
heavy metal toxicity on the gut wall in any animal. The
present study is probably first of itskind. Similar effects
of heavy metalson thetissues of testis, liver and kidney
have been reported by Saksenaand Lau (1979), Bataineh
etal. (1998), and Mayyaset al. (2005) intestis, Karmaker
et al. (2000) in liver and Garbaet al. (2007) in renal organs.
Mechanism for the cytoplasmic vacuolization has been
given by Robbins and Angell (1976) as one of the
important responses to all forms of cell injury.
Disturbances in lipid inclusions and fat metabolism in
response to toxic substances result in cytoplasmic
vacuolization (Zhang and Wang, 1984). Theresult of the
present study revealed that heavy metal cadmium also
affects gut wall in the same manner as on other tissues.
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