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Introduction

HE CURRENT research aimed to investigate the oxidative stress induced by selenium

(Sodium-Selenite Na,SeO,) and hepato-renal influences in adult male Wistar rats exposed
to myoqinon (Mq). Thirty-two adult male Wistar rats were sectioned into four groups (eight
Wistar rats/group) and treated daily for forty-four consecutive days as follows: The first
group(W1, control group) obtained the tap water plus intubated Dimethyl Sulfoxide(1%), the
second group(W2)obtained 4.8 ppm selenium (SSe)was drenched in the tap water, the third
group(W3)obtained 4.8 ppm selenium(SSe) was drenched in the tap water plus intubated every
day with myoqinon (Mq) at a dose of 10 mg/kg B.W, whilst the fourth group(W4)of rats was
intubated with myoqinon (Mq) only at a dose of 10 mg/kg B.W. Blood samples were taken of
fasting Wistar rats at (0,23, and 44 days) of the experiment and then the determination of Total
Serum Protein (TSP) concentrations, albumin levels, serum (SGPT) activity, serum (SGOT)
activity, serum Alkaline Phosphatase (ALP), serum Total Bilirubin (TB), globulin, Creatinine
(Cr) serum, Blood Urea Nitrogen (BUN), peroxynitrite radicals concentrations, and serum
Catalase (Cat) activity concentration. At the finish of the study sections from the liver and
kidney were obtained for histopathological examination. It was concluded that the findings of
the study demonstrated the toxic effect of selenium (SSe) on the hepato-renal at a dosage of 4.8
ppm in adult male Wistar rats exposed to myoqinon (Mq) that was played the protective role
as an antioxidant.

Keywords: Selenium (Sodium-Selenite Na,SeO,), Myoqinon, Liver and kidney tissue, Adult
male Wistar rats.

Dismutase (SOD) activity and up-regulating
Methane Dicarboxylic Aldehyde (MDA) as well

Selenium (Se)is atrace mineral thatifadministered
in excessive quantities, will be toxic ]1[. Selenium
may be present in the soil, plants, rocks, and water,
among other agroecosystem components ]2[.
Even though selenium (Se) is an essential mineral
for animals and humans, excessive amounts were
caused by apoptosis and oxidative damages.
The oral carcinoma was examined for rats that
developed to the oxidative stress-mediated
apoptotic pathway generated by selenium (Se).
Researchers estimated that selenium (Se) may
induce oxidative stress via inhibiting Superoxide

as Reactive Oxygen Species levels (ROS) ]3[.
Selenium (Se) induced apoptosis by causing an
increase in Reactive Oxygen Species (ROS),
mitochondrial malfunction, DNA breakage,
cytochrome-c production, and caspase 3 activity
14[. In Mozambique tilapia, selenium (Se)
toxicity influenced on liver and brain, the effects
of oxidative stress on lipid, protein, DNA, and
the impacts of enzymatic and non-enzymatic
antioxidant defenses in the liver, while suppression
activity of acetylcholinesterase [5]. An excess
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of Reactive Oxygen Species (ROS) is strongly
associated with the beginning of acute kidney
damage /or injury (AKI) in mice. This causes
reduced glomerular filtration in the kidneys and
an increase in the accumulation of nitrogen waste
products in the blood ]6][.

Myoqinon (Mq) is a lipid-soluble vitamin-like,
material that can be found in the body. However,
the liver, kidney, heart, pancreas, and brain have
the highest concentrations of myoqinon (Mq),
while the lungs have the lowest concentrations.
The human body produces myoqinon (Mq),
which is needed for the healthy operation of
several organs as well as biochemical functions
in the body ]7[. Myoqinon (Mq) is an essential
cofactor in the electron transport chain in the
mitochondria, has been proven to provide several
health benefits in the treatment of liver disorders.
Although, the mechanisms of myoqinon (Mq)
protective effect against acetaminophen (APAP)-
induced liver damage in mice ]8[. Myoqinon’s
antioxidant, anti-inflammatory, and antiapoptotic
properties might help reduce acetaminophen-
induced toxicity. As a result of its cytoprotective
and antioxidant activities, it safeguards the body
against the harmful consequences of Reactive
Oxygen Species (ROS) 19[. Myoqinon (Mq) has
received a lot of attention previously also as a
nutritional complement of altering bioenergetics
of cells and repairing comparatively of the
damages produced via free radicals (FR) ]10[.
Furthermore, myoqinon, which has antioxidant
and free radical scavenging characteristics,
significantly improves renal function, most likely
as a result of its antioxidant impact. Myoqinon
may be used for the treatment of renal disease
patients |11[. Therefore, the current research
aimed to investigate the oxidative stress induced
by selenium (Sodium-Selenite Na,SeO,) and
hepato-renal influences in adult male Wistar rats
exposed to myoqinon (Mq).

Material and Methods

A total number of thirty-two adult male Wistar
rats, weighted (170-230 g) were housed in well-
ventilated and illuminated cages in the College
of Veterinary Medicine-University of Baghdad
at the animal house and had free access to water
and a standard pellet diet. They were allowed to
acclimate to the experimental conditions for two
weeks. Wistar rats were divided into 4 equal groups
at random (8 Wistar rats/group) and distributed as
follows: The first group (W1) the control group
obtained the tap water plus intubated Dimethyl
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Sulfoxide (1%), the second group (W2) obtained
selenium (SSe) (4.8 ppm) was drenched in the tap
water, the third group (W3) obtained selenium
(SSe) (4.8 ppm) was drenched in the tap water
plus intubated every day with myoqinon (Mq) at
a dose of 10 mg/kg B.W, whilst the fourth group
(W4) of rats was intubated with myoqinon (Mq)
only at a dose of 10 mg/kg B.W. were handled
daily for six weeks. Blood samples were collected
at 0, 23, and 44 days from fast Wistar rats for
(8-12 hours) of the investigation. Anesthetized
rats via injections of (Xylazine 5 mg/kg B.W.
plus Ketamine 100 mg/kg B.W. intramuscular)
by using the retro-orbital sinus technique and
then blood samples were collected using Micro-
Hematocrit capillary tubes ]12[. Blood samples
were stored in a gel tube for no more than four
hours following by centrifugation at 3000 rpm for
15 minutes. Besides, the serum has been preserved
refrigerated at-18) °C) until analysis ]13[. The form
sodium selenite (Na,SeO,) was used drenched in
tap water, to therapy Wistar rats with selenium at a
dose of 4.8 ppm ]14[. Hence, the parameters were
estimated using kits (product of Bio Processes,
Agappy- Switzerland), including Total Serum
Protein (TSP) concentrations, albumin levels|
115, serum (SGPT), or (ALT) activity, serum
(SGOT), or (AST) activity, serum Alkaline
Phosphatase (ALP) ,(1) serum Total Bilirubin
(TB)]16 [, globulin, Creatinine (Cr) serum, Blood
Urea Nitrogen (BUN) (15), peroxynitrite radicals
concentrations, and serum Catalase (Cat) activity
concentration ]17,18[. The Wistar rats were
euthanized by decapitation when the experiment
is over, and samples from the hepato-renal tissue
were collected for histopathological investigation,
the samples were washed in distilled water then
preserved for 72 hours using (10% Neutral
Buffered Formalin). The liver and kidneys were
embedded in paraffin and then the staining
process was performed using the following stains,
Hematoxylin-Eosin stain (H&E) [19].

Statistical Analysis

The version was used to analyze the statistical data
9.1)) of the (SPSS) program. Using Two-way Analysis
of variance (ANOVA) followed by the least significant
difference test (LSD) test. The values describe as mean+
SE (Standard Error) . For all analyses, the significant
statistical value remained fixed at (P < 0.05) [20].

Results

Serum Biochemical Parameters
Interestingly, at (Zero-Time), no significant
changes in sera (AST) activity were showed in
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any of the experimental groups. When compared
to the (W1 and W4 Groups), there was even a
significant increase in serum (AST) activity after
23 and 44 days of exposure to selenium (W2
Group), or exposure to selenium with myoqinon
(W3 Group). Except for (W1 Group), significant
increases in serum (AST) activity were showed in
the (W2 and W3 Groups) at (23 and 44 days) of
the experiment as compared to the zero- periods
refer to Fig. 1-A.

When compared to the (W1) the control group
obtained the tap water plus intubated Dimethyl
Sulfoxide (1%), there was a significant increase in
(ALT) activity was observed in the (W2, W3, and
W4 Groups) after (23 days) of the experimental.
Additionally, at (44 days) of therapy, there was a
significant increase in this parameter in (W2 and
W3 Groups) when compared to the (W1 and W4
Groups) refer to Fig. 1-B.

So, at23 days of selenium administration (W2
Group) and selenium with myoqinon (W3 Group),
asignificant increase in Total serum Bilirubin (TB)
was detected in (W2 and W3 Groups), compared
to the (W1 and W4 Groups). When compared to
the (W1 and W4 Groups), the results revealed
that a significant elevation in this parameter in the
(W2 and W3 Groups) remained at (44 days) of the
analysis. Moreover, at two treatment periods (23
and 44 days) of the study, a significant decrease
was showed in the (W3 Group) compared to the
(W2 Group), but without any significant changes
were found out among the (W3 and W1 Groups)
at the same times. As compared to the zero-time,
there was a significant increase in blood bilirubin
levels in the (W2 and W3 Groups) over time refer
to Fig. 1-C.

The levels of serum (ALP) in all experimental
groups were non-significant at (zero-time) when
compared to each other. As compared to the values
in the (W1 and W3 Groups), continuous treatment
with selenium (W2 Group), or in selenium plus
myoqinon (W3 Group) induced a significant
elevation in this parameter at (23 and 44 days)
of the experiment. However, during comparison
to the results in the (W2 Group) treated group,
exposure to selenium with myoqinon (W3 Group)
induced a significant decrease in sera (ALP)
activity at two treatment periods (23 and 44
days). When comparing the different treatment
periods, the findings appearance that there were
no significant differences among groups (W4 and
W1). On the contrary to the zero-time, significant
differences were detected in the (W2 and W3
Groups) within the period refer to Fig. 1-D.

So, at 23 and 44 days of the experiment, a
significant decrease in Total Sera Protein (TSP)
was observed in the (W2 and W3 Groups) when
compared to the (W1 and W4 Groups). As
compared to the selenium (W2 Group) with the
selenium plus myoqinon (W3 Group) induced in
a significant increase in (TSP) concentration at
the finish of the project. When comparable at the
Zero-Time, a significant decrease in (TSP) was
observed in the (W2 Group) at 23, 44 days and in
the (W3 Group) at 23 days refer to Fig. 1-E.

Generally, the selenium (SSe) (W2 Group), a
significant decrease in the Total Serum Albumin
(TSA) concentration was showed with time when
compared to the zero-time period. Furthermore,
the (W2 Group) selenium (SSe) and the (W3
Group) selenium plus myoqinon treated groups
showed a significant decreased in this parameter,
as compared to other groups (W1 Group and W4
Group) at 23 and 44 days from this the study. In
contrast to the selenium treated group, therefore
exposed to selenium plus myoqinon (W3
Group) significantly increased in serum albumin
concentration at 44 days refer to Fig. 1-F.

Notably, the total serum globulin concentration
was recorded without any significant changes
throughout the experimental periods for each
group refer to Fig. 1-G.

Since receiving selenium plus myogqinon (W3
Group) showed improvement in renal dysfunction
(lower serum creatinine) in comparison to the
(W2 Group) obtained selenium only at the finish
of the experiment. The serum creatinine (Cr)
concentration in the (W2 and W3 Groups) a
significant increase after 23 days of therapy when
compared to the (W1 and W4 Groups). Also, the
(W2 and W3 Groups) were compared to the (W1)
control group, and the (W4) group was intubated
with myoqinon (Mq) only were a significant
increase after 44 days refer to Fig. 1-H.

So, at 23 days from the study, selenium (SSe)
treated (W2 Group) and selenium with myoqinon
(W3 Group) resulted in a significant decrease in
sera Catalase (Cat) activity when compared to the
(W1 Group) and (W4 Group), and this pattern
continued until the finish of the experimentation
at 44 days of treating in the like groups refer to
Fig. 1-1.

Thus, the result of this investigation, a
significant increase in sera Blood Urea Nitrogen
(BUN) concentrations were observed in the (W2
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and W3 Groups) at 23 and 44 days of the study
when compared to the groups W1 and W4 showed
in Fig. 1-J. Moreover, no significant changes
were observed between the (W1 and W4 Groups)
during the experiment’s two treatment periods at
(23 and 44 days).

Fig. 1-K shows that Wistar rats administered
selenium (SSe) (W2 Group) and rats treated with
selenium plus myoqinon (W3 Group) showed
a significant increase in Sera Peroxynitrite
Concentration (SPC) of the (W2 Groups) when
compared to the (W3 Group). This parameter began
to increase at 23 days of treatment concerning the
control (W1 Group) in addition (W4) group was
intubated with myoqinon (Mq) only and continued
to increase until the experiment’s finale at 44 days.
Their significant decrease in serum peroxynitrite
levels in (W4 Group) at 44 days. When comparing
the experimental periods, the control (W1 Group)
and (W3 Group) revealed no significant changes,
but the selenium treatment (W2 Group) exhibited
a significant increase at 44 days when compared
to the Zero-Time and 23 days. Eventually, the sera
peroxynitrite concentrations of the experimental
groups were analyzed at Zero-Time, without any
significant changes.

Histopathological Findings
A-Liver

At the last of this study microscopically
examining parts of hepatic from (W1 Group) the
control group obtained the tap water plus intubated
Dimethyl Sulfoxide (1%) refer to Fig. 2 and (W4
Group) of rats was intubated with myoqinon (Mq)
only at a dose of 10 mg Mq/kg B.W. refer to Fig.
5 were detected typical hepatic tissue structure,
with the major vein surrounded by polyhedral
hepatocytes and a few nuclei of eosinophils.

Therefore, histopathological sections taken
from the livers of adult male Wistar rats for the
group (W2) obtained selenium (SSe) (4.8 ppm)
was drenched in the tap water that was detected
some unusual changes when compared to the
control group rats, Fig. 3 illustrates multifocal
infiltration of Mononuclear-Cells (MNCs) in the
parenchyma or so around the bile duct, besides
blood vessel congestion and perivascular white
(blood) cells.

Generally, exhibited severe degenerative
lesions throughout the parenchyma, which was
accompanied by hepatocyte vacuolation and/or
necrosis, as well as the mild fatty changes in certain
areas of hepatocytes, which were associated with

Egypt. J. Vet. Sci. Vol. 53, No. 2 (2022)

vacuolation around dark nuclei granulomatous
lesion. However, hepatic segments from adult
male Wistar rats in (W3 Group) showed that
myogqinon reduced the toxic effect of selenium on
liver tissues refer to Fig. 4.

B-Kidney

Fig. 7 showed renal damage in selenium
(SSe)-treated rats (W2 Group), the onset of acute
renal dysfunction is closely linked to an increase
of Reactive Oxygen Species (ROS). These lesions
were distinguished via hydropic generation
through Mononuclear-Cells (MNCs) infiltrate
the interstitial space, leading Bowman’s space to
expand with the presence of hyaline casts in renal
tubules, this might be related to oxidative stress.

As a result of histopathological examination
renal function sections of the control group (W1
Group) obtained the tap water plus intubated
Dimethyl Sulfoxide (1%), Fig. 6 illustrates
Wistar rats with normal renal structure and no
pathological lesions (i.e., without inflammatory
alterations, edema, and healthy glomerulus).

Meanwhile, a microscopic examination of the
renal of Wistar rats treated with selenium (SSe)
and myoqinon (W3 Group) revealed that the renal
structure was improved by a decline in hydropic
formation, inflammatory cell infiltration, moderate
congestion, and minor edema refer to Fig. 8.

Consequently, the renal sections in adult
male Wister rats (W4 Group) was intubated with
myoqinon (Mq) only showed normal renal tissue
structure refer to Fig. 9.

Discussion

Selenium is a trace element, if it was administered
in large amounts will be toxic[1] . The hepatic is
well recognized for its function in controlling a
variety of metabolic pathways]21 [. The results
were revealed that rats treated with selenium
(SSe) were drenched in the tap water had a
significant decrease in Total Serum Protein (TSP)
and albumin concentrations than the control
group obtained the tap water plus intubated
Dimethyl Sulfoxide (1%) and the third group
obtained selenium (SSe)4.8) ppm)was drenched
in the tap water plus intubated every day with
myoqinon (Mq) at a dose of 10 mg/kg B.W.
As a result, that selenium (SSe) could cause
damage and/or oxidative stress in hepatic cells,
performance the liver incapable of performing its
functions [15,22]. The Reactive Oxygen Species
(ROS) are well recognized to play a major role in
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Fig. 1. Effect of selenium(SSe) and myoqinon(Mgq) on sera(A) (SGOT)or(AST)/(IU/L),(B)(SGPT)or(ALT)/(IU/L),
(C)Total serum Bilirubin(TB)/(mg/dl),(D)(ALP)/ (IU/L),(E) Total Serum Protein(TSP)/(g/dl),(F) total
serum albumin /(g/dl),(G) total serum globulin/(g/dl),(H) serum Creatinine (Cr)concentration/(mg/dl),(I)
serum Catalase (Cat) activity /(KU\),(J) sera Blood Urea Nitrogen (BUN) concentrations/ (mg/dl),(K)
Serum Peroxynitrite Concentration(SPC)/ (M/L) in adult male Wistar rats.

The data represents as mean £SE. Various (Small Letters) indicate the existence of significant differences
*P < 0.05.

Different (Capitccal Letters) indicate the presence of significant differences *P < 0.05 between periods.
Control(W1group):obtained the tap water plus intubated Dimethyl sulfoxide(DMSO)(1%).
(W2group):obtained selenium(SSe)(4.8 ppm) was drenched in the tap water.

(W3group):obtained selenium(SSe)(4.8 ppm) was drenched in the tap water plus intubated every day
myoqinon(Mgq) at a dose of 10 mg Mq/kg B.W.

(Wdgroup): rats were intubated with myoqinon(Mq) only at a dose of 10 mg Mq/kg B.W.

Egypt. J. Vet. Sci. Vol. 53, No. 2 (2022)



THE TOXIC EFFECT OF SELENIUM IN HEPATO-RENAL ASPECTS OF ADULT ... 255

Fig.2. Photomicrograph of liver section from Fig. 3-A. Photomicrograph of liver section W2
the control group (W1): Note natural group-administered Selenium (SSe) for
distinguishing features: 1-Central vein. 44 days:1-Kupffer cell's hyperplasia.
2-Hepatocyte’s cord. 3-Sinusoid. 4-Kupffer 2-Sinusoid. 3-Hepatocyte. 4-Hepatocytes
cell. (H&E stain,100X). pyknosis. (H&E stain,400x).

S o A e W, T e R

Fig. 3-B. Photomicrograph of liver section (portal Fig. 3-C. Photomicrograph of liver section (portal
area) W2 group-administered Selenium area) W2 group-administered Selenium
(SSe) for 44 days:1- Inflammatory cells (SSe) for 44 days:1-Fatty changes.
infiltration. 2-Necrosis in the hepatoportal 2-Dilation of sinusoids. 3-Blood vessel
area. 3-Apoptosis of hepatocytes. 4-Sinusoid congestion. 4-Hemorrhage. 5-Pyknosis
dilation. S-Kupffer cells hyperplasia. of hepatocytes. 6-Disorgnaziation of
6-Hepatocyte's necrosis. 7-Congestion of the hepatocytes. 7-Hepatocyte's necrosis.
artery. (H&E stain,100X). (H&E stain, 100X).
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Fig. 3-D. Photomicrograph of liver section W2
group-administered Selenium (SSe) for 44
days: 1-Strong infiltration of inflammatory
cells. 2- Dilation of a sinusoid. 3-Hepatocyte
necrosis. 4-Eosinophilia of some hepatocytes
5-Kupffer cell  hypertrophy (H&E
stain,400X).

Fig. 5-A. Photomicrograph of liver section W4
group-administered with myoqinon (Mq)
for 44 days: Note the tissue somewhat
normal expect. 1-Vacoulation of some
hepatocytes. 2- Shrinkage of some few
hepatocytes. (H&E stain,100X).

Egypt. J. Vet. Sci. Vol. 53, No. 2 (2022)

Fig. 4. Photomicrograph of liver section W3 group-

administered selenium (SSe) plus myoqinon
(Mq) for 44 days.1-Heptocytes necrosis
2-Sinusoid dilation 3-Focal infiltration of
inflammatory cells. 4-Pycnotic of nucleic of
hepatocytes (H&E stain,100X).

Fig. 5-B. Photomicrograph of liver section W4

group-administered with myogqinon
(Mq) for 44 days: 1-Focal infiltration of
inflammatory cells and hepatocytes necrosis.
2-Diffused infiltration of inflammatory cells.
3-Hepatocyte's necrosis. 4-Disorganization
of hepatocytes.
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Fig. 6. Photomicrograph of kidney section for adult

male Wistar rats control group (W1) for
44 days: showed normal structure. 1-Renal
corpuscle. 2-Glomerulus. 3-Bowman's space
4-Proximal convoluted tubule. 5-Distal
convoluted tubule. (H&E stain,100X).

Fig. 7-A. Photomicrograph of kidney section for

Wistar rats administered selenium (SSe)
group (W2) for 44 days: 1-Hydropic
degeneration of urinary tubules. 2-Necrosis
of urinary tubules. 3-Degeneration of
the urinary tubule. 4-Sever atrophy and
pyknosis of glomerulus with Bowman's
space widening. (H&E stain,100X).

Fig. 7-B. Photomicrograph of kidney section for

Wistar rats administered selenium (SSe)
group (W2) for 44 days: 1-Glomerulus
shrinkage. 2-Sever atrophy and pyknosis
of glomerulus. 3-Necrosis urinary tubules.
4-Sloughning of the lining epithelium of
the urinary tubule. 5-Segmentation and
necrosis of glomerulus. (H&E stain,100X).

Fig. 7-C. Photomicrograph of kidney section for

Wistar rats administered selenium (SSe)
group (W2) for 44 days: 1-Glomerulus
damage. 2-Bowman's capsule thinning and
rupture. 3-Sloughing of urinary tubule
epithelium. 4-Necrosis of urinary tubules.
5-Widening of urinary tubules. 6-Urinary
tubules degeneration. (H&E stain,100X).
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Fig. 7-D. Photomicrograph of kidney section for
Wistar rats administered selenium (SSe)
group (W2) for 44 days: 1-Protein casts
inside urinary tubules. 2-Necrosis of urinary
tubules. 3-Sloughing of the lining epithelium
of urinary tubules. 4-Hemorrhage. (H&E
stain, 100X).

Fig. 8-A. Photomicrograph of kidney section for

Wistar rats administered selenium (SSe)
plus myoqinon (Mq) group (W3) for 44
days: 1-Urinary tubule degeneration. 2-light
inflammatory infiltration. 3-Sloughing of
urinary tubule epithelium. 4-Bowman's
space widening. (H&E stain, 100X).

Fig. 8-B. Photomicrograph of kidney section for
Wistar rats administered selenium (SSe)
plus myoqinon (Mq) group (W3) for 44
days: 1-Degeneration of urinary tubules.
2-Protein cast inside urinary tubule.
3-Sloughing of the lining epithelium of the
urinary tubule. 4-Necrosis. 5-Glomerulus.
(H&E stain,100X).
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Fig. 9. Photomicrograph of kidney section for

Wistar rats administered myoqinon (Mq)
group (W4) only for 44 days: Normal
tissue 1-Slight infiltration of inflammatory
cells. 2-Sloughing of the lining epithelium
of the urinary tubule. 3-Urinary tubule
degeneration. 4-Vacoulation of glomeruli.
(H&E stain,100X).
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a variety of liver diseases, inclusive of cirrhosis,
inflammation, and ischemia-reperfusion damage.
The stimulation of hepatic stellate cells (HSCs) by
Kupffer cells (KCs) resulted in the generation of
Reactive Oxygen Species (ROS), which led to an
increase in proliferation plus Extracellular-Matrix
(EM) formation, potentially fibrosis and cirrhosis
are caused by ROS. In addition of Oxidative Stress
(OS) destroys fats, DNA, and proteins cause
hepatocyte necrosis, apoptosis, and increasing
inflammation symptoms. On the other hand of
oxidative stress and inflammation, hepatocytes
are destroyed and the structure of the hepatic is
disrupted ]23[. As with a study, it’s a high dose of
selenium (Se) induced Oxidative-Stress (OS) had
an influence on the onset the hepatic inflammation
and then damage[l]. Accordingly, the current
study that Wistar rats’ therapy with selenium
(SSe) plus myugqinon had a significant increase in
(TSP) and albumin concentrations comparable to
rats treated with selenium (SSe) alone and it may
be concluded that myoqinon as an antioxidant,
improved hepatotoxicity in adult rats induced
by selenium (SSe) [13] Accordingly, the study
of selenium (Sodium selenite) was induced the
hepatotoxicity effect in birds [15]. Consequently,
acute consumption of a hazardous dosage
at a high level from selenium (SSe) induced
hepatotoxicity/hepatocellular damage in rats with
an increase in serum (ALT) or (SGPT) and (AST)
or (SGOT) and (ALP) activity in the blood is key
signs as biomarkers of liver dysfunction |1[. The
current results were indicated of concentration the
Total serum Bilirubin (TB) that had a significant
elevation in the (W2 and W3 Groups) as compared
to the (W1 and W4 Groups) from the investigation.
Selenium (SSe) was induced acute liver injury in
rats, as well as its influence on the liver>s main
functions in health and diseases such as including
bile acid production, secretion bilirubin, and
cholesterol [16]. Moreover, an excess of reactive
oxygen species (ROS) was strongly associated
with the beginning of acute kidney damage.
The presence of selenium (SSe) in the kidneys
of both healthy and acute kidney injury (AKI)
mice reasons reduced glomerular filtration in
the kidneys and an increase in the accumulation
of nitrogen waste products in the blood clearly
in this study [6]. Besides, the adult male Wistar
rats were exposed of oxidative stress (W2 Group)
obtained selenium (SSe) (4.8 ppm) was drenched
in the tap water and (W3 Group) obtained

selenium (SSe) (4.8 ppm) was drenched in the tap
water plus intubated every day with myoqinon
(Mq) at a dose of 10 mg Mqg/kg B.W induced
acute renal failure (ARF), thus an increase in
sera-creatinine (Cr), Blood Urea Nitrogen (BUN),
and tubular damage ]15[. The pathophysiology
of these diseases, as well as many cases of acute
kidney injury (AKI), has been linked to oxidative
stress leading to acute tubular necrosis from
reactive oxygen species (ROS) ]24[. Peroxynitrite
is an important component in preventing the
pathological and physiological effects of free
radical nitric oxide (NO). It is an oxidant and
a nitrating agent, therefore if it is produced in
excess for a long time, it will harm a variety of
cell constituents. While, the oxidant/antioxidant
status, the results revealed a substantial was
decreased in serum Catalase (Cat) activity as well
as a large increase in peroxynitrite concentration
in the selenium (SSe) (W2 Group) comparable to
control (W1 Group), indicating oxidative stress
produced by selenium (SSe). The consumption
of antioxidant enzymes such as myoqinon (Mq)
(W4 Group) cofactors reduced free-radical-
dependent oxidation of cofactors processes that
disruption of cell signaling pathways, activation
of both necrosis, and apoptosis. This conclusion
is consistent with the findings of another research
[17,18]

Conclusions

From the results obtained in this study, it can
be concluded as follows: The administration of
selenium (Sodium-Selenite Na SeO,) (4.8 ppm)
was drenched in the tap water in adult male Wistar
rats induced deleterious effects distinguished by
a case of hepato-renal toxicity. Alteration of the
serum biochemical parameters related to liver
and kidney functions testes. As well as changes
in oxidant/antioxidant status. Myoqinon (Mq)
intubated at a dose of 10 mg Mqg/kg B.W. has
been shown positive beneficial effects via
significant elevation of Total Serum Protein (TSP)
and antioxidant enzyme activity serum Catalase
(Cat) also decrease in biochemical parameters
(SGPT, SGOT, ALP, Creatinine (Cr), BUN, and
bilirubin), and peroxynitrite radical in selenium
(SSe) was induced stress in rats near to normal
level, as well as partial /complete histological
regression of liver and kidney lesions affected by
selenium (SSe).

Egypt. J. Vet. Sci. Vol. 53, No. 2 (2022)



260

IMTITHAL A. MOHAMMED AND ALI A. ABD

Acknowledgments

The authors would like to acknowledge the

University of Baghdad College of Veterinary
Medicine/ Baghdad, Iraq and Al-Noor University
College/Mosul, Iraq for providing all of the
needed support to complete this project.

Conflict of Interest

We declare that this manuscript does not have

a conflict of interest.

References

1.

Alahmadi, B. A., El-Alfy, S. H., Hemaid, A. M.
and Abdel-Nabi, I. M. The protective effects of
vitamin E against selenium-induced oxidative
damage and hepatotoxicity in rats. J. Taibah Univ.
Sci., 14(1), 709-720)2020 (.

Zanetti, M., Correa, L., Netto, A. S., Cunha,
J., Santana, R. and Cozzolino, S. Influence of
canola oil, vitamin E and selenium on cattle meat
quality and its effects on nutrition and health of
humans. In Proceedings of the Global Advances
in Selenium Research from Theory to Application:
Proceedings of the 4" International Conference on
Selenium in the Environment and Human Health,
pp. 97-98 (2015).

Qiao, B., He, B., Cai, J., Lam, A. K. Y. and He,
W. Induction of oxidative stress and cell apoptosis
by selenium: the cure against oral carcinoma.
Oncotarget., 8(69), ID:113614 (2017).

Kim, I. Y., Kim, T. S., Chung, Y. W., & Jeong,
D. Selenium-induced apoptosis. In Selenium.
Springer, Boston, MA., pp. 379-385 (2000).

Gobi, N., Vaseeharan, B., Rekha, R., Vijayakumar,
S. and Faggio, C. Bioaccumulation, cytotoxicity
and oxidative stress of the acute exposure selenium
in  Oreochromis mossambicus.  Ecotoxicol.

Environ. Saf.,162, 147-159 (2018).

Van Biesen, W., Vanholder, R. and Lameire, N.
Defining acute renal failure: RIFLE and beyond.
Clin. J. Am. Soc. Nephrol., 1(6), 1314-1319
(2006).

Kapoor, P. and Kapoor, A.K. Coenzyme Q10-A
novel molecule. JIACM., 14(1): 37-45 (2013).

Zhang, P., Chen, S., Tang, H., Fang, W., Chen,
K. and Chen, X. CoQI10 protects against
acetaminophen-induced liver injury by enhancing
mitophagy. Toxicol. Appl. Pharmacol., 410,

ID:115355 (2021).

Egypt. J. Vet. Sci. Vol. 53, No. 2 (2022)

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Fouad, A. A. and Jresat, I. Hepatoprotective effect
of coenzyme Q10 in rats with acetaminophen
toxicity. Environ. Toxicol. Pharmacol.,33(2), 158-
167 (2012).

Schmelzer, C., Lorenz, G., Lindner, 1., Rimbach,
G., Niklowitz, P., Menke, T., & Doring, F. Effects
of Coenzyme Q_ {10} on TNF-a secretion
in human and murine monocytic cell lines.
Biofactors., 31(1), 35-41 (2007).

Ishikawa, A., Kawarazaki, H., Ando, K., Fujita,
M., Fujita, T. and Homma, Y. Renal preservation
effect of ubiquinol, the reduced form of coenzyme
Q10. Clin. Exp. Nephrol., 15(1), 30-33 (2011).

Parasuraman, S., Raveendran, R. and Kesavan, R.
Blood sample collection in small laboratory animals.
J. Pharmacol. Pharmacother-., 1(2), 87-93.(2010)

Mohammed, [.A. and, Al-Okaily, B.N. Effect of
sodium fluoride on liver functions of  rats and
amelioration by CoQ10. J. Entomol. Zool. Stud.,
5(5), 889-893 (2017).

Pletnikova, 1. P. Biological effect and safe
concentration of selenium in drinking water, Gig
Sanit. , 35(2):14-19(1970).

Kumar, D., Gautam, A. K. and Sinha, M. K.
Histopathological alterations of selenium toxicity
induced in broiler (Birds). /ndian J. Anim. Res.,
52(4), 599-604 (2013).

Danik, L. M. Effect of selenium on the bile-
forming function of the liver. Ukr. Biokhim. Zh.,
48(4), 485-491 (1976).

Pacher, P., Beckman, J. S. and Liaudet, L. Nitric
oxide and peroxynitrite in health and disease.
Physiol. Rev., 87(1), 315-424 (2007).

Goschorska, M., Gutowska, 1., Olszewska, M.,
Baranowska-Bosiacka, 1., Ra¢, M., Olszowski,
T. and Chlubek, D. Effect of sodium fluoride
on the catalase activity in THP-1 macrophages.
Fluoride., 48(4), 274-282 (2015).

Suvarna, S. K., Christopher, L. and Bancroft, J. D.
Theory and practice of histological technique, 3rd
ed. New York: Churchill Livingstone, pp. 109-121
(2013).

Abbey, H. and Howard, E. Statistical procedure
in developmental studies on species with multiple
offspring. Dev. Psychobiol., 6(4), 329-335 (1973).



THE TOXIC EFFECT OF SELENIUM IN HEPATO-RENAL ASPECTS OF ADULT ... 261

21. Karakus, E., Karadeniz, A., Simsek, N., Can,
1., Kara, A., Yildirim, S. and Kisa, F. Protective
effect of Panax ginseng against serum biochemical
changes and apoptosis in liver of rats treated with
carbon tetrachloride (CCl4). J. Hazard. Mater,
195, 208-213 (2011).

22. Drain, P. K., Baeten, J. M., Overbaugh, J.,
Wener, M. H., Bankson, D. D., Lavreys, L. and
McClelland, R. S. Low serum albumin and the
acute phase response predict low serum selenium
in HIV-1 infected women. BMC Infect. Dis., 6(1),
1-6 (2006).

23. Sanchez-Valle, V., C Chavez-Tapia, N., Uribe, M.
and Méndez-Sanchez, N. Role of oxidative stress
and molecular changes in liver fibrosis: a review.
Curr. Med. Chem., 19(28), 4850-4860 (2012).

24. Makris, K. and Spanou, L. Acute kidney
injury: definition, pathophysiology and clinical
phenotypes. Clin. Biochem. Rev., 37(2),85-98
(2016).

Al mall A3l ool eSA 4 glshdganl) il gadl A agelidacdl alad) il
4 s AailranS g Ao g Ao gl gad A 30 1y 50 gaall

Topea ae K30 o g daaa o )
Bl ml - o) - Bl 501 S - g ) L) i

L - e sl -l ) ISyl s "

Na,Se0,) (SSe)pssidedl (o palll auslill deal) Gand s Jlal) Gl o Ciagl) OIS
OS spall A pad) LUl Uiy Oldsa SY (B A Il @l il (Gl 520 5em
(A sana / Sy Ol a Loildd) e sana wool AW by Ol sa 0 TY a5 (Mq)
Cilian 3 jlaid) Ao gane (W) AsY) de sanal) : JU) sail) o Gag (L £6) 3ad Caalse
Claas (W2) LUl e panall ¢ (1) 385 amSsila Qe U8 53l deyay psiaall clo Lo
B e genall siall sle M Glad) (Osdd) & osOx 4.8 S5 (SSe) psulindl e
S ALRYL gl sle I Giliadl (sldd) e 5a 4.8 35S 5) (SSe) pssibdl Culael (W3)
Lain caaall 55 00 paS / M U5 sl 0 pae Vv Ao o O siS gall 20 S O ) e oa
e Vo A ey Lib (MQ) OsiS sl alatinly Lemsad o 0 adl g (W4) dm)Jll de sendll
(poe €85 +,YT) e dailiall Sl O1a e ol Gl 3T & auall G5 (e aaS/ Mq On
((TSP) U o5l Juan 38 55 ey adll deme (& A6 julaall a3 o3 a5 4 el
Ol deas ((ALP) (sl Sliusdll deas «(SGOT) Jeas «(SGPT) Jema ¢(a sl
033 S5 (BUN) adll G Losll gans i o(Cr) oasb S deas ol snslall ((TB) S
Al e Glie e Jpanll &8 Aulall Al (4 SYUS Jiae LLE 3 55 oy i gyl
A€ e (SSe) psibdl aladl Al Al 2l o3a e g | aasal) eyl Gasdll IS
(Mq) O35S spall G e (Al AR By O3 2 5583 (A Oslall (B e 5n 4.8 Ao ey S

2SO SlmaS G5 1550 canl (530

Egypt. J. Vet. Sci. Vol. 53, No. 2 (2022)



