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Effects of vitamin E and selenium (Selevit)
on the orchidectomized rats
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The present study was devised to determine the effects of body weight, organ weight, hematological
values and biochemical parameters by vitamin E and selenium (Selevit) on the Orch rats. The animals
were divided into 4 groups. Intact group (n=10) received no treatment and operation. Sham group
(n=10) received only sham operation and no treatment. Orch group received operation and no
treatment. Orch + Selevit received operation and Selevit. The body weights of each group increased,
but that of the Orch+ Selevit group were significantly lower than those of all the other groups. There
were significant differences (P <0.001) of body weights between Orch+ Selevit group and all the other
groups. Also, organ weights such as heart, liver, spleen and kidney were measured. The heart weights
were significantly lower (P <0.001) in the Orch+ Selevit group than in Intact and Sham group. The
liver weights in the Orch+ Selevit group were significantly differences (P <0.001) in comparison with
those in the Intact and Sham groups. The kidney weights in the Orch+ Selevit group were sig-
nificantly differences (P<0.01, P<0.001) in comparison with those in all the other groups. On the
other hand, there were no significantly differences in the organ weights of spleen between the Orch+
Selevit groups and the any other groups. The number of white blood cell (WBC) was significantly
higher (P <0.05) in the Orch+ Selevit group than in all the other groups. The hematological values of
red blood cell (RBC), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH) and
mean corpuscular hemoglobin concentration (MCHC) were not significantly different in any of the
groups. The concentrations of serum total protein, albumin and alkaline phosphatase increased sig-
nificantly (P <0.05, P<0.01) in the Orch+ Selevit group as compared to that in the Orch group.
However, there were no significant differences in AST and ALT in any other groups. We conclude that
Selevit was significantly decreased the body weight in the orchidectomized rats. Our findings suggest
that Selevit may influence the process of lipid packaging and absorption in the orchidectomized rats.
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INTRODUCTION

Vitamin E occurs in eight natural forms as tocopher-
ols (alpha, beta, gamma, and delta) and tocotrienols
(alpha, beta, gamma, and delta), all of which possess
potent antioxidant properties. Gamma tocopherol is the
predominant form of vitamin E in the human diet, yet
most studies have focused on alpha tocopherol, which is

the type found in most over the counter supplements.
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One reason for this is that alpha tocopherol is bio-
logically more active than gamma tocopherol. Vitamin E
deficiency is rare and is seen primarily in special sit-
uations resulting in fat malabsorption, including cystic
fibrosis, chronic cholestatic liver disease, abetalipoprotei-
2006).

Vitamin E is a major lipid soluble antioxidant and is an

nemia, and short bowel syndrome (Thomas,
essential nutrient for normal growth and development.
Its deficiency results in neurological dysfunction, muscu-
lar weakness, and reproductive failure (Burton et al,
1990; Kayden, 2001; Sies et al, 1992).
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Selenium is a common trace element in alkaline soils
that enters the food chain via wheat, corn, and other
forage plants. Following the discovery of selenium dur-
ing the early 1800s in the sediment of a swedish sulfu-
ric acid plant, the mineral was considered for decades to
be extremely toxic to animals at high levels and a pos-
sible carcinogen. By the late 1950s, however, scientists
had concluded otherwise. They found that selenium is
actually an essential component of the human diet that
is necessary for growth and fertility. Selenium is essen-
tial at small amounts, but can be toxic in larger
amounts. Humans and animals require selenium for the
function of a number of selenium dependent enzymes,
also known as selenoprotiens (Schwarz and Foltz, 1999;
Longtin, 2003). Selenium supplements can be in 2
forms, inorganic or organic forms. Inorganic and organic
forms of dietary selenium supplements are metabolized
differently (Katzen-Luchenta, 2007). Selenomethionine is
actively transported through intestinal membranes during
the absorption process and non specifically incorporated
into tissue proteins in place of methionine during pro-
tein synthesis (Schrauzer, 2003). In contrast, inorganic
selenium is absorbed via passive diffusion and little is
retained in tissue reserves. Consequently, a large pro-
portion of inorganic selenium is excreted in the feces
and urine (Combs, 2005).

Vitamin E and selenium are two well known anti-
oxidative nutrients. Vitamin E is the most effective
chain breaking lipid soluble antioxidant in the biological
membrane. Both vitamin E and selenium are important
in host antioxidant defense and immune function.
Vitamin E is a lipid-soluble antioxidant present in cel-
lular membranes that quenches free radicals and pre-
vents lipid peroxidation (Esterbauer et al, 1991), and it
is found in especially high concentrations in immune
cells (Coquette et al, 1986). Vitamin E deficiency has
been associated with increased oxidative stress (Awad et
al, 1994) and impaired immune function including both
humoral and cell mediated immunity, phagocyte func-
tion, and lymphocyte proliferation (Moriguchi and
Muraga, 2000). Selenium is important for cytotoxic T
lymphocyte and natural killer cell activity (Kiremidjian-

Schumacher et al, 1994) and for protection against en-

dotoxin-induced oxidative stress (Sakaguchi et al, 2000).
Selenium supplementation suppresses TNF-o induced
HIV replication in culture (Hori et al, 1997) and sele-
nium deficiency can alter chemokine and cytokine ex-
pression in viral infections (Beck and Matthews, 2000).
The present study was conducted to investigate whether
Selevit is effective in changing the body weight, organ
weight, hematological values and biochemical parame-

ters in orchidectomized (Orch) rats.

MATERIALS AND METHODS

Animals and diets

Male Sprague-Dawley rats, aged 63 days, were pur-
chased from Bio-Safety Research, Chonbuk National
University and used for the experiment described below
when they were 70 days old. The rats weighing 362~
414 g were placed in stainless steel wire bottomed plas-
tic cages and housed in a room maintained at 23+1°C
and humidity 55% on 12 hrs light/dark cycles. All rats
were allowed free access to a pelleted commercial diet
and drinking water. After 1 week of acclimation, Rats
were randomly assigned to 4 groups with 10 rats in
each group. Orchidectomy was performed in the Orch
and Orch +Selevit groups, animals in the Sham group
were subjected to sham operation. Intact group had no
operation nor treatment. The Orch+ Selevit group was
given the Selevit subcutaneously (Vitamin E Acetate, 70
mg/ml, Sodium selenite, 0.5 mg/ml, Fatro) 280 mg/kg
of vitamin E acetate and 2 mg/kg of sodium selenite for

body weight for 3 times per week from 1 week after

surgery.

Orchidectomy

After intraperitoneal anesthesia using ketamine (80
mg/kg) and xylazine (10 mg/kg), a midline scrotal in-
cision was made. Testis was surgically resected.
Specifically, both spermatic cords were ligated at the
level of the upper part of the scrotum and the intact tes-

tis was removed. The scrotums of rats, sham group,
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were opened and the testis was exposed. The testis was

then replaced in the scrotum and the wound was closed.

Sample preparation

The rats were weighted 2 times per week. After 5
weeks of treatment, the rats were killed under anes-
thesia, blood was collected from the vena cava into hep-
arinized or nonheparinized tubes for hematological val-
ues (Scil Vet abc™, ABX Diagnostics, France) and bio-
logical parameters (Spotchem EZ™ SP-4430, ARKRAY,
Japan). After blood collection to measure the organ
weights, heart, liver, spleen and kidney were removed
and stored in saline and then weighted.

Statistical analysis

All values were reported as mean and standard devia-
tion (SD). Significant differences between the values were
statistically analyzed using a one-way analysis of var-
iance (ANOVA), followed by a two pairs Student's ¢ test.

P<0.05 or less was considered statistically significant.

RESULTS

Effect of vitamin E and selenium (Selevit) on
body weights

Table 1 shows the effect of body weights on testis re-
moved rats with Selevit administration. All rats in-
creased body weights by the end of the experiment.
Intact (376.5+6.81 g) and Orch+Selevit group (385.0+
21.40 g) had similar mean body weights at the start of

the study. On the other hand, the weights of Sham

(404.1£13.39 g) and Orch (400.1£15.76 g) groups were
slightly higher than those in the Intact and Orch+
Selevit groups, respectively. The body weights of Intact,
Sham and Orch groups increased 83.7£8.35 g,
58.1422.84 g and 42.2423.71 g, respectively, whereas it
only increased 15.7+10.85 g in the Orch+ Selevit group.
Selevit prevented the Orch-induced weight gain. The fi-
nal body weights of Intact(460.2+7.26 g), Sham
(462.2431.79 g) and Orch groups (442.3+23.81 g) were
significantly higher (P<0.001) than that of the Orch+
Selevit group (400.7£21.53 g).

Effect of vitamin E and selenium (Selevit)
on organ weights

The organ weights such as heart, liver, spleen and
kidney were weighted and are shown in Table 2. The
organ weights of the heart and liver in the Orch+
Selevit group (1.2+0.06 g, 13.240.52 g) were sig-
nificantly lower than those in the Intact (1.5£0.09 g,
15.2+0.48 g) and Sham groups (1.6£0.04 g, 15.6+0.66
g), respectively. There were statistically significant dif-
ferences (P<0.001) for these organ weights between
Orch +Selevit group and Intact and Sham group. Also,
the kidneys of the Orch+ Selevit group (2.8£0.13 g)
were significantly lower than those in the Intact (3.7+
0.35 g), Sham (3.7+£0.21 g) and Orch (3.4+0.41 g)
groups, respectively. There were statistically significant
differences (P <0.01, P<0.001) for these organ weights
in the Intact, Sham and Orch group when compared
with those of the Orch+Selevit group. However, the
spleens of the Orch+ Selevit group (0.7£0.05 g) were
lower than those in the Intact (0.8+0.04 g), Sham group
(0.8+0.05 g) and Orch (0.7+£0.06 g). There were no stat-

Table 1. Effects of vitamin E and selenium (Selevit) on body weight (BW) of orchidectomized rats

Intact Sham Orch Orch+ Selevit
Initial BW (g) 376.5+6.81 404.1£13.39 400.1£15.76 385.0+21.40
After 5 weeks BW (g) 460.2+7.26 462.2+31.79 4423423 81 400.7+21.53°"
BW gain/loss (g) 83.748.35 58.1422.84 42242371 15.710.85

Changes in body weight treated with vitamin E and selenium (Selevit) on orchidectomized rats. These data in Intact (non-operated),

Sham (Sham-operated), Orch (orchidectomized), Orch+ Selevit (treated with Selevit on orchidectomized) are shown.

“Mndicate the sig-

nificant differences in values after 5 weeks of Orch+ Selevit vs. Intact, Sham and Orch, respectively. Data are mean+standard deviation.

°P<0.001 vs. Intact, 'P<0.001 vs. Sham, 'P<0.001 vs. Orch.
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Table 2, Effects of vitamin E and selenium (Selevit) on organ weight of orchidectomized rats

Intact Sham Orch Orch+ Selevit
Heart (g) 1.5+0.09 1.6+0.04 1.240.31 1.220.06°
Liver (g) 15.2+0.48 15.620.66 13.340.55 13.240.52°"
Spleen (g) 0.8+0.04 0.8+0.05 0.7+0.06 0.740.05
Kidney (g) 3.740.35 3.740.21 3.4+0.41 2.840.13%%

Changes in organ wet weight treated with vitamin E and selenium (Selevit) on orchidectomized rats. These data in Intact (non-operated),
Sham (Sham-operated), Orch (orchidectomized), Orch+ Selevit (treated with Selevit on orchidectomized) are shown. “*ndicate the sig-
nificant differences in values after 5 weeks of Orch+ Selevit vs. Intact, Sham and Orch, respectively. Data are meantstandard deviation.
°P<0.001 vs. Intact, P<0.001 vs. Sham, *P<0.01 vs. Orch.

Table 3. Effects of vitamin E and selenium (Selevit) on hematological values of orchidectomized rats

Intact Sham Orch Orch+ Selevit
WBC (10°/mm’) 8.240.33 8.240.26 8.340.25 8.740.48"%
RBC (10%/mm”) 7.9+0.29 7.9+0.34 7.840.23 8.0+0.21
MCV (um3) 54.9+1.10 55.1£1.19 56.242.20 55.6+1.83
MCH (pg) 19.0+0.45 19.1£0.51 18.7+0.83 19.0+0.71
MCHC (g/dI) 35.0+0.65 35.1+1.39 33.9+1.67 34.3£1.03

Changes in hematological values treated with vitamin E and selenium (Selevit) on orchidectomized rats. These data in Intact (non-oper-
ated), Sham (Sham-operated), Orch (orchidectomized), Orch+ Selevit (treated with Selevit on orchidectomized) are shown. “Ulndicate the
significant differences in values after 5 weeks of Orch+ Selevit vs. Intact, Sham and Orch, respectively. Data are mean+tstandard
deviation. “P<0.05 vs. Intact, 1P<0.05 vs. Sham, ip<0.05 vs. Orch.

Table 4, Effects of vitamin E and selenium (Selevit) on hematological values of orchidectomized rats

Intact Sham Orch Orch+ Selevit
T-pro (g/dl) 6.7+0.13 6.6+0.11 6.5+0.16 6.7£0.11%
Alb (g/dl) 5.2+0.09 5.2+0.13 5.0+0.15 5.2+0.28%
Alp (TU/) 429.1£18.02 430.0+13.66 410.3+£14.95 433.6+18.38"
AST (IU/1) 99.5+20.56 100.0+18.84 99.1£15.70 100.5+15.37
ALT (IU/1) 54.243.82 54.0+£3.94 53.6+4.11 55.3+3.46

Changes in biochemical parameters treated with vitamin E and selenium (Selevit) on orchidectomized rats. These data in Intact (non-oper-
ated), Sham (Sham-operated), Orch (orchidectomized), Orch+ Selevit (treated with Selevit on orchidectomized) are shown. ndicate the
significant differences in values after 5 weeks of Orch-+ Selevit vs. Orch. Data are meantstandard deviation. ¥P<0.05 vs. Orch, hp
<0.01 vs. Orch.

istically significant differences for these organ weights nificant difference in RBC among groups. Additionally,
in any other groups. there was no statistically significant difference for the lev-
els of MCV, MCH and MCHC between the groups. The

hematological values except the numbers of WBC have

Effect of vitamin E and selenium (Selevit)

on hematological values
not significantly influenced by the Selevit administration.

The hematological values are shown in Table 3. The
numbers of WBC were significantly higher (P<0.05) in
the Orch+ Selevit group (8.7+0.48 10’mm’) than those
in the Intact group (8.2+0.33 10”mm’), Sham group
(8.2+0.26 103/mm3)and Orch group (8.3£0.25 103/mm3), The serum concentrations of total protein (T-pro), al-

respectively. However, there was no statistically sig- bumin (Alb), alkaline phosphatase (Alp), aspartate ami-

Effect of vitamin E and selenium (Selevit)
on biochemical parameters
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notransferase (AST) and alanine aminotransferase (ALT)
are shown in Table 4. The levels of T-pro and Alb
were significantly (P <0.05) increased in the Orch+
Selevit group (6.7£0.11 g/dl, 5.2+0.28 g/dl) when com-
pared with those of the Orch group (6.5£0.16 g/dl,
5.0£0.15 g/dl), respectively. However, in the Intact and
Sham group, the levels of T-pro (6.7+0.13 g/dl, 6.6+0.11
g/dl) and Alb (5.2+0.09 g/dl, 5.2+0.13 g/dl) were moder-
ately increased as compared to that of the Orch+ Selevit
group, but this increase was not significant. The levels
of Alp, in the Orch+ Selevit group (433.6+18.38 1U/l),
were significantly (P <0.01) increased compared to those
of the Orch group (410.3+ 14.95 TU/l). On the other
hand, the levels of AST and ALT were slightly in-
creased in the Sham (100.0+18.84 1U/1, 54.0+3.94 1U/)
and Orch+ Selevit (100.5+15.37 IU/, 55.3+3.46 IU/)
group when compared with those of the Intact (99.5+
20.56 IU/, 54.243.82 TU/l) and Orch (99.1£15.70 IU/,
53.6+4.11 IU/) group, but there were not statistically
significant differences between the groups, respectively.

DISCUSSION

The main purpose of this study was to evaluate
whether vitamin E and selenium (Selevit) changes body
weight, organ weight, hematological values and bio-
chemical parameters induced by orchidectomized rats.
Our data on the Orch+Selevit group support the ob-
servations of other investigators that body weight gain
due to orchidectomy is prevented by vitamin E and se-
lenium (Selevit). These observations are supported by re-
cent observations of Al Shamsi et al (2004), who re-
ported that vitamin E significantly reduced blood glu-
cose levels in experimental diabetes mellitus at all doses
as compared to untreated rats. Vitamin E induced
weight loss in normal as well as in diabetic rats. The
beneficial effect of vitamin E on the hyperglycaemia of
diabetic rats was dose-dependent. Moreover, vitamin E
also improved the oral glucose tolerance test in diabetic
rats compared to untreated diabetics. Finally, Al Shamsi
et al (2004) speculate that vitamin E may play a role in

glucose metabolism and thus be a useful adjuvant ther-

apy in type I diabetes.

With respect to organ weights except spleens, animals
in the Orch+Selevit group had significantly lower or-
gan weights than rats in the Intact, Sham and Orch
groups. This lower organ weight gain was due to vita-
min E and selenium, despite similar food consumption.
Because lipid accumulation in the liver was inhibited by
vitamin E administration, vitamin E play a role in lip-
oprotein synthesis and the transportation of lipids, and
may possibly inhibit the deactivation of metabolic
enzymes. This finding is consistent with the view that
antioxidants can play an important role in the treatment
of obesity-related diseases (Schrauzer, 2003).

Contrary to the expectation, vitamin E and selenium
(Selevit) in Orch+ Selevit animals significantly increased
serum concentrations of one of the biochemical parame-
ters, Alp, compared with the concentrations in Orch
animals. This may suggest that vitamin E and selenium
(Selevit) does not inhibit bone turnover as does 17(3-
estradiol. Further studies are needed to clarify whether
this protective effect on bone is due to the enzymes it-
self or to the presence of vitamin E and/or selenium,
such as antioxidants.

Additionally, Yachi et al (2010) demonstrated that the
content of triglycerides in the liver was increased by ad-
ministration of carbon tetrachloride, but the increase was
significantly suppressed by the administration of vitamin
E. On the other hand, there were no significant differ-
ences in liver total cholesterol content among the groups.
AST activity in plasma was increased by administration
of carbon tetrachloride, but this was unaffected by ad-
ministration of vitamin E analogs. On the other hand,
ALT activity also tended to increase after administration
of carbon tetrachloride. However, the rise in the plasma
ALT level tended to be suppressed by gamma tocopher-
ol administration, and vitamin E had a significant sup-
pressive effect. However, our data on biochemical pa-
rameters, the serum concentrations of AST and ALT in-
creased in Orch+Selevit animals compared with con-
centrations in Intact, Sham and Orch animals. Although
we have no definitive explanations as to why this oc-
curs, we speculate that vitamin E and selenium, which

acts antioxidants, might serve as a source of scavenger.
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