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Abstract

This study was carried on four
groups of Wistar male rats (20 of
each), to evaluate the protective ef-
fect of vitamin E and selenium on
the structure and biochemical al-
terations of the liver, heart and aor-
ta. Group | is control, Group Il fed
high fat and vitamin E and selenium
deficient diet as control positive
group. Group Il (protective) given
100 mg and 0.1 mg/kg b.w/day for
6months, vitamin E and selenium
respectively with high fat diet. Group
IV were injected intra peritoneal Vit-
amin E and selenium 1 [1g/100 g
b.w for 6 months after feeding high
fat diet for 6 months. At the end of
experimental design, histological
section from liver, heart and aorta
and so serum changes in metabo-
lites of heart and liver were exam-
ined. The tissues of the control posi-
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tive group showed accumulation of
small and large fat globules in the
hepatocytes, loss of striation in the
cardiac muscles and thickening in
the wall of the aorta with loss of the
elasticity of the elastic membranes
in the tunica media. While the addi-
tion of vitamin E and selenium (vit-
amin E 100mg. kg/bw and selenium
0.1mg. kg/b.w) to the ration of the
third group (protective group), pre-
vent the severe hazard effect that
occurred in the second (control
positive group).The injections of vit-
amin E and selenium 1ug/100g for 6
months lead to decrease the de-
generative changes in the heart,
liver and aorta with regeneration of
these cells. Vitamin E and selenium
administered or injected to Wistar
rats decreased significantly the in-
crease in serum levels of LDL, CPK,
GOT induced by feeding high fat
diet alone. These results collectively
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showed the beneficial effect of vita-
min E and selenium as protective
antioxidant to cardiac and liver bio-
hazards induced by high fat diet and
can be used as protective and ther-
apeutically factor in liver, heart and
blood vessels diseases. So, it's
preferable to add vitamin E and se-
lenium to the food in appropriate
ratio to avoid the hazard effect of
their deficiency, as protective treat-
ment for liver, heart and blood ves-
sels diseases.
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Introduction

Vitamin E is the best-researched fat
soluble antioxidant known for its
protective effects on lipid mem-
branes and unsaturated fatty acids.
Vitamin E is well documented to
prevent atherosclerosis and may
also help prevent Alzheimer’'s dis-
ease. lts protective effects include
the heart, brain, skin, eyes, liver,
breasts, and prostate. It stabilizes
blood fats so the blood vessels and
heart are protected from free-radical
induced injury. Selenium benefits
treat or prevent some health condi-
tions like, heart diseases, HIV and
AIDS, miscarriages, arthritis, mus-
cular degeneration, strokes, gray
hair and different types of cancer.
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Our body requires a very little
amount of selenium. It also pro-
motes antioxidant activity in the
body. Selenium has also proved ef-
fective in fighting viruses that cause
cold sores and shingles. Some stud-
ies have shown that consumption of
selenium is helpful in making the
blood "less sticky" which prevents
heart strokes. (Dursun et al, 1998
and Giriffith, 2000).

Selenium deficiency in healthy peo-
ple is relatively rare. However, it can
occur in patients with severely com-
promised intestinal function, or
those undergoing total parenteral
nutrition. Alternatively, people de-
pendent on food that is sourced
from selenium-deficient soil are also
at risk. Severe gastrointestinal dis-
orders may decrease the absorption
of selenium, resulting in selenium
depletion or deficiency. People with
selenium deficiency have a greater
chance of developing cancer, heart
disease, inflammatory disease, cat-
aracts, and signs of premature ag-
ing (Schwarz,1965).

Selenium is an essential trace ele-
ment for humans and many other
forms of life, and a deficiency of this
element induces some pathological
conditions, such as cancer, coro-
nary heart disease, and liver necro-
sis (Yoshiro et al., 2003). Selenium
is an essential trace mineral that is
a component of major antioxidant
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enzymes, selenoproteins (glutathi-
one peroxidase, thioredoxin reduc-
tase). Glutathione peroxidase is re-
sponsible for detoxification in the
body by reducing peroxide free rad-
icals that include lipid peroxide for-
mation in cell membranes. (Strang-
es et al.,2010)

Vitamin E is necessary for the opti-
mum function and metabolism of the
nervous, muscular, circulatory and
immune systems, and the latter
highlights its importance in main-
taining the health (Schwenke,
2002). Its function is basically to
prevent the breakdown of oxygen at
a cellular level (oxidation) when tox-
ic products including hydrogen per-
oxide and hydroxyl radicals are pro-
duced. These oxidizing agents are
powerful tissue poisons (Bendich
and Machlin 1988).

Supplementation with vitamin E and
selenium had a preventive effect on
the elevation of the hepatic, thiobar-
bituric acid reactive substances
(TBARS) and improved the dimin-
ished activities of the antioxidative
enzymes and the levels of GSH. So
the effectiveness of vitamin E and
selenium in reducing hepatic dam-
age (Beytut and Aksakal, 2003). An-
tioxidative nutrients such as vitamin
E and selenium can prevent liver
fibrosis induced by carbon tetrachlo-
ride (Parola et al., 1992). The aim of
the current study is to throw more
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light on the protective effect of vita-
min E and selenium on the liver,
heart and blood vessels (aorta), and
to ensure that the prophylaxis is bet-
ter than treatment by addition of vit-
amin E and selenium to the food.

Materials and methods

Materials

Vitamin E and selenium was pur-
chased from sigma, Aldrich, LTD
Co, USA. Liver and cardiac Kkits
were purchased from Wako pure
chemicals, Osaka, Japan and were
imported by ADWIA pharmaceutical
company, Egypt. Male Wistar rats
were bought from Egyptian Co for
experimental animals import, Hel-
wan, Egypt.

Animals and experimental design
Four groups of male Wistar rats, 20
rats per group, were used for this
study. Wistar rats were 7 weeks old
and of weight 200-250 g. Wistar
rats were housed at room tempera-
ture (28 + 2 0C) with a 12-h light
and 12-h dark cycle. Wistar rats
were handled daily for 10 days to
recover the stress and injection ef-
fect. Group | got open access to
food intake and water with normal
balanced diet as negative control.
The 2™ group was exposed to feed-
ing with high fat diet 10 gram/rat/day
and deficient vitamin E and seleni-
um for six months as control posi-
tive group. The 3™ group (protective
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group) was feed with high fat diet
together with vitamin E and seleni-
um (100 mg and 0.1 mg/kg/b.w/day
for six months. The 4™ group (treat-
ed group) was fed high fat diet and
deficient vitamin E and selenium for
6 months then injected with both
selenium and Vitamin E 1ug/100 g
daily for six months. At the end of
the experiment, Wistar rats were
kiled by decapacitation to get se-
rum and tissues (liver-heart and aor-
ta) for histological and serum analy-
sis.

Histological analysis

Small pieces of the liver, heart and
aorta were kept in Susa fluids, then
dehydrated in ascending grades of
alcohols, cleared in xylene, embed-
ded in soft paraffin and blocked in
hard paraffin. The samples were cut
at 5 um thickness and stained with
general and special stains accord-
ing to (Bancroft et al., 1994).

Serum analysis

Collected blood was left to clot then
centrifuged at 8000 rpm at 4 OC to
get serum. Serum was kept at -20
OC till assayed. Heart enzymes
(LDH and CPK) and Liver parame-
ters (glutamic oxaacetate transami-
nase [GOT], albumin and uria) were
assyed using available spectro-
photmetry based kits.

Statistical analysis
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Results were expressed as means
+ S.E. of independent experiments.
Statistical analysis was done using
ANOVA and Fischer’s post hoc test,
with p < 0.05 being considered as
statistically significant.

Results

The histology of normal Wistar rats
(Figs 1, 2 and 3) showed that the
liver consisted of hepatic cords
around central vein (Fig 1). The
hepatocytes appeared crowded with
centrally basophilic nuclei and dark
acidophilic cytoplasm. The cardiac
muscles appeared long fibers with
centrally located multinucleate and
acidophilic cytoplasm (Fig 2). The
aorta characterized by intact endo-
thelial cells of the tunica intima (tu-
nica interna) and fenestrated elastic
lamina of the tunica media (Fig 3)
and intact tunica adventitia (tunica
externa).

Feeding of Wistar rats high fat and
vitamin E and selenium deficient
diet induced significant changes in
liver, heart and aorta. As seen in
Figs (4, 5 and 6), the liver showed
foamy cytoplasmic hepatocytes and
large centrally located basophilic
nuclei (Fig 4). Also, accumulation of
different size fat globules in the cy-
toplasm of the hepatocytes with
thickening in the internal elastic lam-
ina of the central vein. The cardiac
muscles characterized by loss of
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striation, structureless esosinophilc
masses (Fig 5). The aorta showed
thickened elastic lamina with loss of
elasticity (Fig 6).

When vitamin E and selenium was
given orally to Wistar rats together
with high fat diet as a protective
therapy, it induced significant
changes. As seen in Fig (7), the
hepatocytes showed few degenera-
tive changes, as indicated by lym-
phocytic infiltration around the cen-
tral vein with congestion in the cen-
tral vein. The cardiac muscles
showed positive PAS reaction and
clear muscular striation (Fig 8). The
aorta showed few thickened elastic
lamina between the normal elastic
membranes (Fig 9).

Lastly, when vitamin E and seleni-
um given as therapy, it gave signifi-
cant changes compared to positive
control group. The hepatocytes
showed few degenerative changes
compared to the control positive
group, some hepatocytes showed
accumulation of fat globules others
showed regeneration in the rest of
the cells as seen in Fig 10. The car-
diac muscle showed intracardial
congestion and hemorrhage, and
some cells still showed loss of stria-
tion and structureless esosinophilc
masses (Fig 11). The aorta showed
few regenerative changes as the
elastic lamina became zigzag and
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loss some of its thickened wall (Fig
12).

As seen in table (1). Vitamin E and
selenium induced protective effects
on heart enzymes (LDH and CPK)
relative to Wistar rats given high fat
diet alone. As Vitamin E and seleni-
um when used as protective and
curative therapy, decreased signifi-
cantly (p<0.05) the increase in LDH
and CPK induced in high fat diet
group. Moreover, Vitamin E and se-
lenium is less significant on liver en-
zymes as Vitamin E and selenium
failed to inhibit the high fat diet in-
duced increase in albumin and urea
levels. Vitamin E and selenium
shows significant effect on GOT
levels as protective factor but not as
therapeutic factor.

Discussion

This study shows that usage of Vit-
amin E is more beneficial as a pro-
tective than as therapeutic vitamin
in heart, aorta and liver diseases.
Similar findings were reported by
Beytut and Aksakal (2001), where
the effectiveness of vitamin E and
selenium in reducing hepatic dam-
age in glucocorticoid-treated Wistar
rats was confirmed. On the same
direction, (Nazirodlu and Cay 2000
and Douillet et al.,, 1998), showed
that intraperitoneally administered
vitamin E and selenium have signifi-
cant protective effects on the blood,
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liver, and muscle against oxidative
damage of diabetes. As well as
Shen et al. (2005) and Aboul-Soud
et al. (2011) reported that vitamin E
and selenium supplementation at
the given level can inhibit carbon
tetra chloride induced activation and
proliferation of HSCs ( hepatic stro-
mal cells ) and promote the apopto-
sis of activated HSCs in acute dam-
age phase. Yanardag et al. (2001)
and Mezey et al. (2011), recorded
that the combination of selenium
and vitamin E, but not either alone
protected against hepatic fibrosis by
decreasing transforming growth fac-
tor- (TGFB1) - mediated collagen
secretion and accumulation by the
stellate cells. This protective effect
is due to a combination of de-
creased formation, decreased sta-
bility and increased degradation of
the collagen. While Yilmaz et al.
(1997) recorded that the intra peri-
toneal administration of DL-alpha-
tocopherol acetate and sodium sel-
enate exert a protective effect
against liver radiation damage. Also,
Chen and Tappel (1993) found that
combination of Vitamin E and sele-
nium and b —carotene decreased
oxidative damage to rat heart, kid-
ney and lung.

The cardiovascular disease risk is
diminished by the vitamin E sup-
plementation. The mechanism of
Vitamin E action is its ability to regu-
late cell property. As, the cell-
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regulating properties of vitamin E
have been more recently discovered
and was taken into account as re-
gards to the functions of platelets,
monocytes-macrophages, endothe-
lial cells and vascular smooth mus-
cle cells (Leger 2000, Pryor 2000,
Rézewicka etal.,1991 and Yang and
Chen 1990). The effect of Vitamin E
and selenium on aorta is good and
is a promising finding as the addi-
tion of vitamin E and selenium leads
to improvement in the structure of
the aorta. These results were sup-
ported by Mehta et al., (2002) and
Wojcicki et al. (1991) whom record-
ed that combination of selenium and
vitamin E, results in an intensified
effect on the improvement of meta-
bolic processes and on the reduc-
tion of atherosclerotic plaque for-
mation in rabbits. Parallel to these
findings, heart enzymes changes
induced by high fat diet were cor-
rected by addition of Vitamin E and
selenium (Table 1).

Vitamin and mineral supplemen-
tation have been promoted as a
strategy to prevent atherosclerosis.
In vitro studies have shown that an-
tioxidants such as vitamins E and C,
carotene, and selenium reduce lipid
peroxidation and free radical dam-
age, which are important intermedi-
aries in the pathogenesis of athero-
sclerosis Bleys et al., (2006) and
Steinberg and Witztum (2002). As,
the effects of dietary sodium sele-
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nite and vitamin E on the microvas-
cular permeability of rat organs such
as heart, brain, kidney, liver and eye
were investigated by using the Ev-
ans blue leakage method. Com-
bined deficiency of selenium and
vitamin E caused an increase in the
permeability of the heart and eye
with respect to their controls while it
had no considerable effect on the
permeability of other organs. On the
other hand, toxic levels of selenium
(4.2 mg/kg) in diet decreased the
permeability in kidney, liver, and
eye. These results suggested that
low or high sodium selenite and vit-
amin E contents in diet could alter
the microvascular permeability of
different organs in different man-
ners. It might be important to give
reasonable explanations for the
pathophysiology of some diseases
that are characterized with organ
damage and /or dysfunction origi-
nated from selenium deficiency or
toxicity (Yilmaz et al., 1996).

In conclusion, it is beneficial to use
Vitamin E with selenium as factor
that can protect liver, heart and aor-
ta from hazard induced by obesity in
high fat diet rat. Moreover usage of
Vitamin E and selenium as a protec-
tive is better than as a therapeutic
vitamin in hepatic and heart diseas-
es.
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Normal diet HFD HFD+Vit.E&Se | HFD+Vit.E&Se
food injection
LDH 1442.5 £19.67 4751.25 + 2826.33 + 92.9# 3144 + 74.5#
132.8*
CPK 144.33 +4.8 684 + 33.86* 442 + 12.4# 382 +5.6#
Albumin 4+0.07 4.95 +0.32 3.3 +0.33* 4.53 £ 0.145
GOT 149.75 + 14.8 342.15+48.04* | 310.66 + 66.4* | 273.33 +10.13#
Urea 24.75+1.9 22.75+1.3 53.66 + 11.2* 29.66 + 1.45*

Table (1): Cardiac and liver function test in Wistar rats. Wistar rats were exposed to
high fat diet (HFD) alone or together with Vitamin E in food or injection. As seen Vitamin
E induced protective effects on heart enzymes (LDH and CPK) relative to Wistar rats
given fat diet alone. Vitamin E is less significant on liver functions as Vitamin E failed to
inhibit the diet induced increase in albumin, GOT and urea levels. *p<0.05 relative to
normal Wistar rats. #p<0.05 relative to high fat diet Wistar rats.
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Fig (1): Photomicrograph of the male Wistar rats liver of the control group showing; cen-
tral vein (C) and hepatic cords (h). H&E, X10

Fig (2): Photomicrograph of the male Wistar rats heart of the control group showing
cardiac muscle (M) H&E, X10

Fig (3): Photomicrograph of the male Wistar rats aorta of the control group showing;
tunica intima (tunica interna) (I) tunica media (E) and tunica adventitia (tunica externa)
(A).PAS, X10

Fig (4): Photomicrograph of the male Wistar rats liver of the control positive group
showing; accumulation of small and large size fat globules that replaced the hepato-
cytes(F).Crossmon's trichrome, X20
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Fig (5): Photomicrograph of the male Wistar rats heart of the control positive group
showing eosinophilic structureless masses (S) Crossmon's trichrome, X40

Fig (6): Photomicrograph of the male Wistar rats aorta of the control positive group
showing; tunica intima (tunica interna) (I) thick elastic membranes of the tunica media
(arrow) and accumulation of adipose tissues around the aorta (f). Weighert elastic tissue
stain, X20

Fig (7): Photomicrograph of the male Wistar rats liver of the protective group showing;
regeneration of the hepatocytes, congestion of the blood vessels (C) H&E, X20

Fig (8): Photomicrograph of the male Wistar rats heart of the protective group showing,
regeneration of the cardiac muscle (M). Crossmon's trichrome, X20
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Fig (9): Photomicrograph of the male Wistar rats aorta of the protective group showing;
tunica intima (tunica interna) (I) and fenestrated elastic membranes (arrow) .Weighert
elastic tissue, X40

Fig (10): Photomicrograph of the male Wistar rats liver of the treated group showing;
regeneration of the hepatocytes (H) and some fat globules still replaced the hepatocytes
(F). H&E, X20

Fig (11): Photomicrograph of the male Wistar rats heart of the treated group showing ,
regeneration of the cardiac muscle, and intracardial congestion and hemorrhage (H)
Crossmon's trichrome, X40

Fig (12): Photomicrograph of the male Wistar rats aorta of the treated group showing;
thick elastic membranes (arrow) .Weighert elastic tissue stain, X40
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