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Abstract

Background: Kidney damage can occur due to exposure to nephrotoxic drugs, chemicals,
toxins and infectious agents, ultimately leading to renal failure, management of which is a
great challenge. So, efforts have been focused on traditional and herbal medicines for the
treatment of renal failure. Ashwagandha (Withania somnifera) may have free radical
scavenging activity and can be used for the prevention and treatment of kidney damage.
Objective: To observe the histological evidence of nephroprotective effect of Ashwagandha
root against gentamicin induced nephrotoxicity in rats. Materials and Methods: This study
was done in the department of Physiology, Sir Salimullah Medical College, Dhaka. A total
number of 31 male Wistar albino rats were acclimatized for 14 days. Then, these were divided
into two groups, control group consisted of 18 rats (Group A) and Ashwagandha pretreated
and gentamicin-treated group consisted of 13 rats (Group B). Control group was again
subdivided into baseline control and gentamicin-treated control groups (A; and A>) — each
group contained 9 rats. All the animals received basal diet for 22 consecutive days. In
addition to this, animals of Group A, received gentamicin subcutaneously (100 mg/kg body
weight/day) from 15" to 22" day and animals of Group B received Ashwagandha root extract
(500 mg/kg body weight/day orally) for 22 consecutive days and gentamicin subcutaneously
(100 mg/kg body weight/day) from 15" to 22" day. All the animals were sacrificed on 23"
day. Then kidney samples were collected and histology was done by using standard laboratory
procedure. Results: Histological examination of kidney revealed abnormal histological
findings in 100% of gentamicin-treated rats. But 92.31% of rats in Ashwagandha pretreated
and gentamicin-treated group showed almost normal structure and 7.69% showed mild
histological changes. Conclusion: Ashwagandha root may have some nephroprotective effect
against gentamicin induced nephrotoxicity.
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Introduction

The kidney is essential for excreting the metabolic
waste products with the formation of urine and also
conserves necessary products according to the needs
of the body.! Several drugs, toxic xenobiotics or
chemicals cause toxic damage of kidney due to its

high rate of blood flow (20-25% of cardiac output).2
Metabolites of drugs that are excreted from kidney
may have greater toxicity leading to cellular
damage.3 This nephrotoxicity causes renal hemody-
namic impairments.*
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Gentamicin is a broad spectrum antibiotic belonging
to the aminoglycosides group. It is very effective in
treating life-threatening gram-negative bacterial and
hospital acquired infection.”> Among the drugs
showing nephrotoxicity, gentamicin is well
recognized. It can produce renal tubular necrosis,
mainly in the proximal tubule.* This drug causes
generation of reactive oxygen species (ROS), which
induce cell injury and necrosis via lipid
peroxidation.® Signs of nephrotoxicity were found in
17.1% of patients treated with gentamicin for more
than seven days at the dose of 2 mg/kg body weight 8
hourly.” It has been reported that 55.2% renal failure
occurred with only a single daily dose of 2 to 5
mg/kg body weight for seven days.8

Withania somnifera, known as Ashwagandha, winter
cherry or Indian ginseng, belongs to the family of
Solanaceae widely used in the Ayurvedic medicine.’
Leaves, fruits, seeds, shoots and roots of this plant
have been used traditionally as well.!? The roots of
Withania somnifera contain 35 chemical consti-
tuents.!! Withaferin A and withanolides, the active
ingredients contribute to the most of the biological
actions of Withania.'> Roots of this plant are well-
known for their nephroprotective effect.!3:14 Till
today, no side-effects have been found in Ashwa-
gandha.*

Renal failure is a continuing challenge with conse-
quence of high morbidity and mortality in our
country. Nephroprotective drugs are not available in
conventional medicine. In recent years, great effort
has been focused on traditional and herbal medicines
for the treatment of acute renal failure (ARF).
Ashwagandha is reasonably cheap, available and
relatively safe. It is cultivated and harvested in some
Ayurvedic nurseries of Bangladesh. But there is no
documented study about the nephroprotective effect
of Ashwagandha in Bangladesh. The present study
was designed to observe the histological evidence of
nephroprotective role of Ashwagandha in experi-
mental animals after inducing nephrotoxicity by
gentamicin.

Materials and Methods

This study was done in the department of Physiology,
Sir Salimullah Medical College (SSMC), Mitford,
Dhaka during the period of July 2010 to June 2011.
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A total number of 31 apparently healthy Wistar
albino male rats, weighing between 150 to 200
grams, aged 90 to 120 days were used. The animals
were purchased from animal house of Bangladesh
Council of Scientific and Industrial Research
(BCSIR), Dhaka. Ethical permission was taken from
the Institutional Ethics Committee (IEC) of SSMC,
Dhaka. Before conducting the study, the animals
were acclimatized for 14 days at 23+2° C room
temperature under 12-hour dark-light cycle. During
this period, they had free access to food and water ad
libitum.

Roots of Ashwagandha were collected from the
Ayurvedic nursery of Hamdard Laboratories,
Meghna, Dhaka; these were dried in sunlight for 2
days, crushed in an electrical grinder into powder.
Then the powder was extracted in methanol, filtered,
evaporated by rotatory evaporator and dried. Then
the dried root extract of Ashwagandha (500 mg/kg
body weight/day) was dissolved in propylene glycol
(2 mL/kg body weight) and finally mixed with
distilled water for feeding.

The animals were divided into two groups — control
group (Group A) consisted of 18 rats and Ashwa-
gandha pretreated and gentamicin-treated group
(Group B) consisted of 13 rats. Control group was
again subdivided into Group A; (baseline control
group) and Group A, (gentamicin-treated control
group) — each of these groups contained 9 rats.
Animals of all groups of received basal diet for 22
consecutive days. Group A, also received gentamicin
subcutaneously (100 mg/kg body weight/day) for the
last eight (15 to 22"9) consecutive days. Animals of
Group B received Ashwagandha root extract (500
mg/kg body weight/day orally) in the morning before
giving food for 22 consecutive days and gentamicin
subcutaneously (100 mg/kg body weight/day) for last
eight (151 to 227d) days. On the 23" day all the
animals were anesthetized with the help of
chloroform and sacrificed. Then kidney samples
were collected and washed in ice-cold saline water.
Then, these were wiped with tissue paper and
weighed by electric balance analyzer. Histopathology
of kidney was also done by using standard laboratory
procedure in the department of Pathology, SSMC.
Statistical analyses were done by Bonferroni test by
using SPSS windows version 16.0.
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Results

Table I shows the mean kidney weight of different
groups of rats and also the comparison of mean
weights between groups. The kidney weight was
significantly higher (p<0.01) in Group A; compared
to that of Group A and Group B. In Group B it was
found higher compared to Group Aj but the
difference was not statistically significant.

Table I: Comparison of net weight of kidneys
between groups

Groups Weight P value
Ajvs Ay 057+0.03gand12+0.14g  0.001""
Ay vs B 0.57+0.03 gand 0.58=0.01 g 0.4050
Ayvs B 12+0.14gand0.58+0.01g 0.003**

Statistical analysis was done by Bonferroni test.

Group A, Baseline control group; Group A,, Gentamicin-
treated control group, Group B, Ashwagandha pretreated
and gentamicin-treated group

ns, nonsignificant; **, significant at p<0.01

Histological examination of kidneys revealed normal
findings (Fig 1) in 100% of rats in Group Aj,
whereas moderate histological changes such as glo-
merular hypercellularity (Fig 2), presence of tubular
necrosis and loss of lining epithelium of tubules (Fig
3), infiltration of lymphocytes (Fig 4), hyaline cast in
the tubules (Fig 5) were observed in 100% of rats in
Group Aj. In Group B 92.31% of rats showed almost
normal structure (Fig 6) and 7.69% of them showed
mild histological changes in kidney. Table II shows
the distribution of different groups of rats by
histological changes.

Fig 1. Photomicrograph showing architecture of
kidney of baseline control rats (x100)
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Fig 3. Photomicrograph showing tubular necrosis and
loss of lining epithelium (arrow mark) of kidney
of gentamicin-treated control rats (x400)
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Fig 4. Photomicrograph showing hyaline cast in
tubules of kidney of gentamicin-treated
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Fig 5. Photomicrograph showing lymphocytic
infiltration in tubules (arrow mark) of kidney of
gentamicin-treated control rats (x400)
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showing improvement of

Fig 6. Photomicrograph
glomerular and renal tubular changes of
kidney in Ashwagandha pretreated and
gentamicin-treated rats (x100)

Table II: Distribution of different groups of rats by
histological changes in kidney (n=31)

Groups Histological findings
Normal Abnormal
Number (%) Number (%)
A (n=9) 9 (100.00) 0 (0.00)
Ay (n=9) 0 (0.00) 9 (100.00)
B (n=13) 12 (92.31) 1(7.69)
Discussion

In this study, the kidney weight was significantly
(p<0.01) higher in gentamicin-treated control rats
compared to that of baseline control group and
Ashwagandha pretreated and gentamicin-treated
group; but no significant difference was observed
between baseline control group and Ashwagandha
pretreated and gentamicin-treated group. This
finding is in consistence with that of some other
investigators.'3-13

Moderate histological changes such as glomerular
hypercellularity, tubular necrosis, loss of lining
epithelium of tubules, infiltration of lymphocytes
and hyaline cast in the tubules were observed in this
study in gentamicin-treated control group. These
findings are also in agreement with those of different
investigators of other countries.%!>16 In Ashwa-
gandha pretreated and gentamicin-treated group
92.31% of rats showed almost normal kidney
architecture and only minimal histological changes
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of kidney were noted in 7.69% rats. Some inves-
tigators!3 observed the similar types of findings.

Gentamicin-induced toxicity causes edema and
inflammatory changes in the proximal tubular
epithelial cells and thereby increases the kidney
weight.!3

Gentamicin-treated animals showed glomerular
hypercellularity, tubular necrosis, loss of lining
epithelium of tubules, infiltration of lymphocytes
and hyaline cast in the tubules in toxic dose. It may
be due to increased production of free radicals.®15:16
It has also been suggested that gentamicin causes
alteration at the basolateral membrane and mitochon-
dria, and enhances generation of free radicals and
lipid peroxidation in renal cortex.!17:18

The active principles of Ashwagandha, sitoindosides
VII-X and withaferin A, have antioxidant activity by
enhancing the free radical scavenging enzymes such
as superoxide dismutase (SOD), catalase (CAT),
glutathione peroxidase (GPx).%12 So, it may improve
the histological architecture of kidney.!3:14

It has been suggested that Ashwagandha root extract
contains withanolides which inhibit cyclooxygenase
enzymes, lipid peroxidation and proliferation of
tumor cells. Thus, it preferentially reduces infla-
mmatory process by inactivating nuclear factor
kappa B (NF-KB) activation. This anti-inflammatory
property may be helpful in protecting the kidney
from damage.!®

In the present study, nephrotoxicity was observed in
rats treated with gentamicin as evidenced by
moderate histological changes of kidneys. This is
further supported by an increase in kidney weight in
gentamicin-treated rats. It may be due to increased
production of free radicals which initiate lipid
peroxidation and subsequent cellular damage.

Again, restoration of architecture of glomerulus and
renal tubules in Ashwagandha pretreated and
gentamicin-treated group provides a direct evidence
of nephroprotective effect of this root extract.
Furthermore, decrease in kidney weight in this group
of rats of the present study suggested the
nephroprotective role of this root extract against
gentamicin toxicity. These effects are most likely due
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to free radical scavenging activity of Ashwagandha.
However, the exact mechanism involved in the

nephroprotective

activity of Ashwagandha root

extract against gentamicin induced nephrotoxicity in
rats could not be found out from this study.
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