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Abstract

The study aim to evaluate the ameliorating role of vitamin E-selenium supplementation on
serum chemistry and histopathological alterations of liver and heart in rabbits caused by sub
chronic cadmium sulfate toxicity. Twenty white newzealand rabbits of six month old were
used and they divided in to two groups' ten animals of each. G1 given cadmium sulfate
250mg/L in drinking water, G2 were supplemented with cadmium sulfate 250 mg/L plus
vitamin E-selenium 500mg/L daily for 60 days. The results show vitamin E-selenium were
significantly improved (P<0.01) serum ALT, AST, bilirubin, alkaline phosphate, GGT and
total protein, while total cholesterol, TG, HDL, LDL, VLDL had some improvement but they
didn't reach significant value (P>0.01), where no changes in the serum myoglobin, troponin
and Ck-MP, and the histopathological examinations of liver were confirm these results. in
conclusion supplementation of vitamin E-selenium to the feed of rabbits exposed to sub
chronic toxicity of cadmium sulfate reduce the effect of toxicity on the bio indicators of liver
in this study.
Key words: Vitamin-E-selenium, cadmium poisoning, cardiovascular disease, liver
disease, lipids.
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Introduction

Increased industrialization all over the natural deposits, many of them have been
world has been associated with the extraction subject to chemical changes process and
and distribution of minerals from their finally passed in waters, earth and thus the
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food chains, this include heavy metals, some
of them include cadmium, which is
cumulative toxin. The risk of chronic toxicity
is the biggest problem, include disorders of
different enzymatic system due to injure of
the tissues and main organs including
nervous system, endocrine system, lungs,
liver, kidneys, reproductive organs etc., The
impact heavy metals can induce the change
of certain genes expression (1). Cadmium
acts as a catalyst in forming reactive oxygen
species. It increases lipid peroxidation, in
addition it depletes glutathione and protein-
bound sulfhydryl groups. It also promotes the
production of inflammatory cytokines (2),
and Increase concentrations of urinary beta-2
microglobulin can be an early indicator of
renal dysfunction in persons chronically
exposed to low but excessive levels of
environmental cadmium (3). Under some
circumstances, Inhaling cadmium-laden dust
quickly leads to respiratory
tract and kidney problems which can be fatal
(often from renal failure), Ingestion of any
significant amount of cadmium causes
immediate poisoning and damage to
the liver and the kidneys (2). Compounds of
cadmium are also carcinogenic. The bones
become soft (osteomalacia), lose bone
mineral density (osteoporosis) and become
weaker, this causes the pain in the joints and
the back, and also increases the risk of
fractures. Extreme the cases of cadmium
poisoning, the mere body weight causes a
fracture (4).Vitamin E is the best fat soluble
antioxidant known forte protective effect on
lipid membranes and unsaturated fatty acids,
and well documented to  prevent
atherosclerosis may also prevent Alzheimer's
disease, protective effect include the heart,
brain, skin, eyes, liver, breast and prostate, it
is stabilized the blood fats so the blood
vessels and heart are protective from free
radicals induced injury. Selenium benefits
treat or prevent some health conditions like
heart disease, HIV and ADIS, miscarriages,
arthritis, muscular degeneration, strokes, gray
hair and different type of cancer (5).
Vitamins E and selenium are known to be
protective anti-oxidants (6). They cause the
inhibition of peroxidation, mopping up of
free oxygen radicals and disorganization and
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breakage of peroxidation chain reactions by
an inhibition of glutathione peroxide, protein
kinase C (PKC) inhibition and calcium
metabolism, thus resulting in the blockade of
oxidative mechanisms (7). Therefore the aim
of study to seek and establish the detailed
correlation between biochemical parameters,
and damage in heart, liver and kidney organs
using cadmium overloading on one hand, and
the effect of anti-oxidants vitamin E
selenium on the other hand as ameliorating
agent and to evaluate the antioxidant role of
vitamin E selenium in correcting sub chronic
cadmium toxicity of affected laboratory
rabbits.

Materials and methods
Animals

Twenty clinically healthy white New
Zealand rabbits six month olds, weighing
2500+ 115 gm., randomly divided into two
groups ten animals of each. They were kept
in warm place 28 °C in individual cages, and
all animals were given basic diet. G1 was
giving tap water with 250 mg/L cadmium
sulfate and, G2 was given tap water and
cadmium sulfate 250 mg /L plus vitamin E -
selenium 500 mg/L per day by oral
administration for 60 days.
Sample collection

At the day sixty of experiment, (5 ml) of
blood was collected in anticoagulant tubes
via cardiac puncture from anesthetized
animal by (Ketamine 50mg/kg, Xylazine
10mg/kg), Rabbits were then euthanized with
a single over dose cardiac injection of
pentobarbital sodium. The heart, kidney and
liver tissue samples were collected for
histopathological studies.
Biochemistry tests

Serum ALT, AST, bilirubin, alkaline
phosphatase, GGT, total protein, Troponin,
myoglobin, CK-MP, cholesterol, triglyceride,
HDL, LDL, VLDL concentration in plasma
were determined using commercially
available kits (Sigma).
Statistical analysis

Means = SE were carried. All data were
analyzed using Duncan’s multiple range tests
(8) to determine the significances ( P< 0.01)
between readings.
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Results
A result of vitamin E treated group refers differences in CK-MP, troponin and

significant differences in the values of liver
profile test and cardiovascular parameters.
Table (1) illustrates a significant (p<0.01)
reduction in the level of serum
aminotransferase and alanine aminotrans-
ferase in G2 as compared with G1. Also the
situation was same with the levels of
bilirubin, alkaline phosphatase and GGT. The
cardiovascular profile tests were refers a
significant (P<0.01) improvement of creatine
kinase and total protein level in G2 compared
with G1. The lipid tests indicate a slight non-
significant improvement in cholesterol, TG,
HDL, LDL and VLDL levels in G2, and no

Table (1): Explain the correcting role of
vitamin E-selenium on liver profile test in
sub chronic cadmium toxicity. Values are
means + SE.

myoglobin level between the two groups
(table 2). The histopathological feature of
liver in G1 showed vaculation of hepatocytes
greater than normal (Fig. 1), and clusters of
aggregations of inflammatory cells in
different parts of liver parenchyma without
limited line (Fig. 1,2). While the liver in G2
show mild or less cellular degeneration, and
less significant residue of different types of
inflammatory cells in some locations of liver
tissue with irregular and renewing cells (Fig.
3,4). In contrast there were no any
pathological signs in cardiac tissue, which
appears like normal (Fig. 5,6).

Table (2): The effect of vitamin E-
Selenium on cardiovascular profile test
and total protein in sub chronic cadmium
toxicity. Values are means + SE.

Liver profile G2; Cd + Biochemical G1: Cd onl G2; Cd + Vitamin
tegt G1; Cdonly Vitamin E- indicator ’ y E-selenium
Selenium Cholesterol 92+0.76 a 0.99a
TG 60.1+1.97 a 58.9+1.8 a
SALT 60.7+2.51 a 32.86+2.162 b HDL 17+231a 17517 a
LDL 68+1.39 a 66.8+1.357 a
SAST 35.75+1.319 a 29.33+0.47 b VLDL 12.8+0.326 a 1224061 a
Bilirubin | 0.923+0.025a | 0.31+0.026 b CL?;‘;'SZ'” 278+0.006a | 72.1+10.436 b
Alkaline CK-MP -ve -ve
ohosphatase | 175-33:23366a | 91.4:2.736b Troponin Ve Ve
Myoglobin -ve -ve
GGT 16.6£0.76a | 7.66+0.672Db Total protein | 9.45:0.53a 13.5+1.06 b

Different letters between groups refer to significant variation under (p<0.01). Degree of freedom :1, 9
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Fig. (1): Cross sections photomicrograph in
liver of rabbit (G1) show presences of
vacuolation of hepatocyte (arrows) (H&E
X40).

: : ; v
Fig. (2): Cross sections photomicrograph in
liver of rabbit (G1) show presences of
abnormal vacuolation of hepatocyte (arrows)
(H&E X40).
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Fig. (3): Cross sections photomicrograph in
liver of rabbit (G2) show less inflammatory
cells in liver parenchyma, and renewing
cells. Reduction in size of inflammation and
size of vacuolation (arrows) (H&E X10).

Fig. (4): Cross sections photomicrograph in
liver of rabbit (G1) show more degeneration
damage of liver parenchyma, more residual
inflammatory cells than G2 (arrows) (H&E
X10).

Fig. (5): Photomicrograph of rabbit heart
(G1) show normal cardiac tissue (H&E X40).

Discussion

Vitamin E - Selenium is nutritional
supplement and offered to fight against free
radicals in a natural way. Results showed that
vitamin E - selenium cause significant
reduction in the level of hepatic function tests
in rabbits exposed to sub chronic cadmium
toxicity, as present in the level of alanine
amino  transferase  (ALT),  Aspartate
aminotransfrase (AST) of G2 compared with
Gl, these enzymes are involved in
intermediary metabolism and stored in
hepatocytes cells. They released when these
cells are actually damaged, their increment in
the serum of G1 animals mean hepatocytes
injury; they also used to evaluate liver
function test (9), decrease the level of these
two enzymes in the serum of G2 animals
may be due to antioxidant activity in
reduction oxidative damage resulting from
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Fig. (6): Photomicrograph of rabbit heart
(G2) show normal cardiac tissue (H&E X40).

cadmium toxicity (10). Our results also refer
to a significant increment in the level of
serum bilirubin, alkaline Phosphatase, and
gamaglutamyle transaminase (GGT) of
Glanimals as compared with G2, cadmium
sulfate considered as potent hepatotoxic
agent, and these indicators are sensitive to
liver injury. Generally they released after
treatment with cadmium sulfate as consider
the main causes of lipid peroxidation for
hepatocytes membrane by the action of free
radicals. Furthermore it plays a role in
antioxidant enzyme depletion which acts as
free radical  scavengers. Hepatocellular
injury leads to excretion of large quantity of
these enzymes where seen elevated in serum
of G1 animals. Vitamin E-selenium in turn
acts to reserve the structural integrity of liver
from toxic cadmium effect (9). Results also
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refer to slight improvement in the levels of
cholesterol, triglyceride, HDL, LDL, VLDL
of G2, although these improvement did not
reach to significant value. Oxidative stress
that resulted from chronic cadmium exposure
stimulate hormone sensitive lipase that act in
lipid destruction of fatty tissue and converted
it to free fatty acids. The later was further
converted to phospholipid and LDL. These
lipids deposit in the body blood vessels that
many be affect cardio vascular system
integrity (11). Results related to CK-MP,
myoglobin and troponin in G1 are did not
affected, these parameters may be not gain
sufficient time to elevated that reach to
significant  variation. This could be
concluded by the significant elevation of
creatinine kinase in G1 animals that refer to
early damage for renal and cardiac tissue.
Creatinine kinase mostly present during
muscle damage as occurred by the action of
free radicals resulted from chronic cadmium
exposure (12). Vitamin E in turn affect
lipoprotein enzyme that act to increase
lipolysis activity also increase paraoxonase
(PON1), the later play important role as
antioxidant and anti-atherosclerotic activity
of HDL component (13). Selenium also act
as component part of Se-cysteine which is an
active site of glutathione peroxidase,
glutathione peroxidase in turn has antioxidant
activity since it catalyze the conversion of
hydro peroxides to stable non radical product
(14). Our results also illustrate significant
decrement in the level of total protein in G1
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