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Abstract

Twenty four mature adult male rabbits were divided into three groups, each
group was involved eight rabbits. The experiment period was reached to six weeks.
Administration route of potassium dichromate was orally via drinking water. The first
group represented control group. The second treated group was administrated
50mg/kg.Bw. Of potassium dichromate, while the second treated group was
administrated 60mg/kg.Bw. Of potassium dichromate. (The present work symptoms
on treated groups were appeared as depression), loss of appetite, followed by hyper
salivation, lacrimation and diarrhea. The liver tubules of first treated group showed
fatty degeneration and intracytoplasmic vacuolization of hepatocyte, while the kidney
cortex was revealed glomerulonephritis in some glomeruli, interstitial connective
tissue oedema, and degeneration and necrosis in the epithelial lining of proximal and
distal convoluted tubules in the first and second treated groups. On the other hand, the
liver lobules of rabbit was belonged to second treated group revealed polymorphic
nuclear leukocytic infiltration which surrounded the central vein, as well as sever fatty
degeneration in the hepatocytes due to effect of potassium dichromate at dose
60ml/kg.B.w, this dose led to sever congestion in the branches of renal vessels in the
kidney cortex of rabbits.
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Introduction:

Chromium compounds are present in two
kinds; trivalent Cr (lII) is weak
transmitted across membranes and
hexavalent Cr (VI) cross through cellular
membranes (1). Trivalent kind complexes
with intracellular macromolecules, these
toxic compounds are responsible for many
toxic and mutagenic effects of chromium
(2). Chromium compounds are used in
metal finishes, paints and stainless steel
(3). Increased utilization of hexavalent
chromium and improper disposal lead to
various health hazard (4). Chromium in a
small doses is represented an important
nutrient  responsible for carbohydrate
metabolism (5). The health effects of
exposure to chromium are correlated to it
is valence and solubility, and to the
exposure pathway, exposure level and
particle size (6). The respiratory tract is
the major target organ for chromium (V1)
following inhalation exposure in human
(7). Occupational exposure to chromium
compounds has been studied in the
chromate production, chrome-plating and
chrome pigment, ferrochromium
production, gold mining, leather tanning
and chrome alloy production industries,
workers in the chromate industries are
exposure to lung cancer (8). There is
limited data on the neurotoxicity of
chromium (VI). In rats, decreased motor
activity and pondered balance were
noticed following a four weeks exposure
to 100mg Cr (VI)/ kg/ daily as sodium
chromate in drinking water (9). Available
information suggest that chromium (V1)
can adversely affect the male reproductive
system, these effects involved decreases in
the testicles, and some accessory glands
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weights, decreased sperm counts, sperms
deformities and change in sexual behavior
(10). Hexavalent chromium in the
presence of glutathione has been
demonstrated to produce genotoxic DNA
adducts that inhibit DNA replication and
are mutagenic (11). The available human
and animal information provide strong
evidence that the acute exposure to high
level may result in kidney failure (12). The
aim of present study is to investigate the
histological change in the liver and kidney
cortex of rabbits were exposed to different
doses of hexavalent chromium.

Material and methods:

(24) Healthy mature adult male rabbits,
breed and maintained in animal house of
kufa Education College were used in the
present study. They were fed with
standard pellet diet and water and libitum.
The animals were used in each experiment
approximately of the same age (4-6
months), the mean of total body weight of
all rabbits (1045 gm.).

The animals were divided randomly into
three groups, each group with eight
animals period of the study extended to six
weeks, the route of administration, orally
through drinking water. The first group is
control group given distilled water. The
second treated group was administrated
(50 mg/kg.Bw.) of potassium dichromate
in drinking water daily for experiment
period six weeks, while the third group
was administrated (60mg/kg.B.w.) of
potassium  dichromate dissolved in
drinking water/ daily. The experiment
analysis was involved histo-pathological
changes of liver and kidney cortex.
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For tissue processing, liver and kidney
were removed from sacrificed animal,
clean from adipose connective tissues,
these organs were excised and fixed in
(10%) formaldehyde, then the histological
specimens were dehydrate in the serial
graduate of ethyl alcohol concentrations (
50%, 70%, 80%, 90%, 100%), after that

clearing in xylol, and embedded in
paraffin, the blocks of histological
specimens were sectioned at (Six)

micrometers by using rotatory microtome,
the histological sections were stained by
heamatoxy and eosin (13).

Results and discussion:

There is relationship among workers
health and the amounts of industrial
pollution  provoked by industries
manufacturing  chromium  containing
materials. So, numerous and different in
vitro and in vivo studies on chromium
have been undertaken either in animals or
in human being (14).

The present study symptoms were
appeared initially as loss of appetite and
depression, followed by hyper salivation,
lacrimation and diarrhea during first hour
of administration and persist up to six
hours, the animals remained exhausted
and fine muscular tremor up to (12) hours,
some of toxic symptoms of chromium
exposure may be similar with observations
of previous studies (15) who stated that
exposure to high level dose of chromium
might result in damage to the mucous
membranes in digestive tract, clinical
symptoms were represented by vomiting
and diarrhea followed by liver and kidney
failure, and cardiovascular shock followed
by liver and kidney necrosis (16). The
normal histological structure of rabbit
liver lobule was composed hepatic cords
consist of hexagonal (cuboidal) epithelial
cells which radiated from central vein
(branch from hepatic vein), among the
hepatic cords there are large diameter
capillaries which termed hepatic sinusoids
(figure 1). Normal kidney of rabbit was
divided into cortex and medullary, the
cortex was composed, renal corpuscles
(glomeruli, Bowman’s capsule) and renal
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tubules which represented by proximal
and distal convoluted tubules (figure 2).
(These tubules were lined by simple
cuboidal epithelium. The present work
studied the effect of potassium dichromate
on the liver and kidney cortex of rabbit at
dose (50mg/kg.B.w.) for experiment
period that extended into six weeks), the
study revealed the effect of chromium on
the liver lobules which appeared, slightly
congestion of central vein, fatty
degeneration in the hepatocytes, and the
cytoplasm of some hepatocytes were
appeared vacuolated (figure 3). Also
histological observation on the kidney
cortex, showed mild glomerulonephritis
interstitial edema in the interstitial
connective tissue and degeneration in
some epithelial lining of proximal and
distal convoluted tubules (figure 4). The
previous studies were accordance with
present work, they reported that
administrated sodium dichromate in the
drinking water to rats and mice led to focal
ulceration, hyperplasia and metaplasia in
the glandular tissue in the duodenum and
stomach (17), also histological findings of
the effect of chromium hexavalent on the
male reproductive system appeared
pronounced morphological changes with
enlarged intracellular spaces and tissue
damage (18). Our study findings in the
third  treated group  which  was
administrated  (60mg/kg  B.w.)  of
potassium dichromate for experiment time
were revealed slight enlargement of
central vein in the rabbit liver lobules
which surrounded by inflammatory cells
(lymphocytes, neutrophils), clear
vacuolization in cytoplasm of hepatocytes,
and fatty degeneration and necrosis which
occurs in some hepatocytes (figure 5),
these observations were documented with
current studies (19). Mentioned that
potassium dichromate induced apoptosis
and oxidative stress in the hepatocytes.
Some workers explained the mechanism
by which the chromium lead to apoptosis,
and some of chromium damage present
physical barrier to (DNA) replication,
other (DNA) lesions are potentially pre-
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mutagenic and lead to (DNA) damage and
cell cycle stop (20).

Figure (6) showed histological alteration
in the rabbit kidney cortex that represented
by moderate to severe glomerulonephritis,
edema was distributed among the kidney
tubules, from another hand congestion in
the branches of renal vessels and necrosis
and degeneration in the epithelial linings

of kidney tubules. Our observations was
agreed with previous study (21). They
reported sever renal impairment, renal
failure and necrosis of renal tubules have
been reported in cases of fatal and near
fatal ingestion of hexavalent chromium
and impaired renal function have been
investigated in workers exposed to air
borne chromium.

Figure 1: showed normal liver lobules of rabbit, control group, it is consist of central vein, the
hepatic cord composed from cuboidal epithelial cells, among the hepatic cords there are hepatic

sinusoid. Haematoxy! _ Ox.
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Figure 2: Normal kidney cortex of rabbit, control group it is composed from glomeruli, it
surrounded by Bowman’s capsule, and proximal and distal convoluted tubules which lined by
simple cuboidal epithelium. Haematoxylin and eosin 250x.

Figure 3: Liver lobule of rabbit (first treated group) was administrated 50mg potassium
dichromate /kg.B.w. For experiment period six week. Intracytoplasmic vacuoles in hepatic cells
(2). Slightly congestion in central vein (2). Fatty degeneration in hepatocytes (3). Haematoxylin
and eosin 250x.

Figure 4: Kidney cortex of rabbit belong to first treated group was administrated 50mg
potassium dichromate/kg.B.w. For experiment period six week. Glomerulonephritis in some
glomeruli (1). Degeneration in proximal and distal convoluted tubules (2). Interstitial
connective tissue edema (3). Haematoxylin and eosin 250x.
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Figure 5: Liver lobule of rabbit (second treated group) was administrated 60mg potassium
dichromate/kg.B.w. For experiment period six weeks. Slightly enlargement of central vein (1).
Nuclear poly morph infiltration (2). Vacuolization in the hepatocytes cytoplasm (3) due to fatty
degeneration. Haematoxylin and eosin 450x.

Figure 6: Kidney cortex of rabbit, second treated group was administrated 60mg potassium
dichromate/kg.B.w. For experiment period six weeks. Sever glomerulonephritis (1) in some
glomeruli. Congestion in the branches of renal blood vessel (2). Necrosis and degeneration in
the epithelial lining of kidney tubules (3). Interstitial edema (4). Haematoxylin and eosin 250x.
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