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ABSTRACT

Article Type:

Introduction: In this study the kidney protective effects of methanolic and aqueous extracts
of Allium hirtifolium Boiss (shallot) were evaluated on kidney toxicity induced by lead (Pb) in
Wistar rats.
Methods: Eighty adult female Wistar rats of 3–5 months of age and weighing 200–250 g were
allocated randomly into 10 groups and treated for 15 and 30 days as follows: control group,
Pb (10 mg/L), methanolic extract of shallot (12.5 mg/kg and 25 mg/kg), Pb plus methanolic
extract of shallot (12.5 mg/kg and 25 mg/kg), aqueous extract of shallot (12.5 mg/kg and 25
mg/kg), Pb plus aqueous extract of shallot (12.5 mg/kg and 25 mg/kg). Serum concentrations
of glucose as well as renal parameters were measured at 15 days and 30 days in the studied
groups.
Results: Analysis showed a significant reduction in the mean of urea in the methanolic
extract group with a concentration of 12.5 mg/kg, compared to the lead group. Consumption
of 25 mg/kg methanolic extract of shallot showed a significantly reduction of uric acid,
creatinine and total protein in comparison with control group and lead group. Consumption
of 25 mg/kg methanolic extract of shallot+lead was able to reduce the mean of urea uric acid,
creatinine and total protein in comparison with lead group. Also, the results showed that
methanolic extract of shallot+lead at a dose of 12.5 mg/kg could reduce the mean of urea uric
acid, creatinine and total protein in comparison with lead group. There was no significant
difference in the rest groups.
Conclusion: The results of the study showed that shallot extract can dose dependently reduce
the factors related to lead induced renal damages.
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Shallot extract is a natural product that might be used for prevention of renal damage, especially in case of lead toxicity.
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Introduction
Lead is a natural metal that is present in water and soil
and enters the body through the gastrointestinal tract
or respiratory tract )1(. Lead has a variety of effects on
hematopoiesis, the nervous system, kidneys, reproduction,
and bone tissues. The signs of lead poisoning include
gastrointestinal problems, colic, weight loss, weakness,
anemia, brain damage, memory and learning ability loss,
male infertility and sperm damage and defect, abortion,
and kidney damage (2,3). Lead can affect any organ
or system in the body through the mechanisms that
involve the basic biochemical processes involved. These
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mechanisms include the ability of lead to inhibit or imitate
calcium and to influence proteins (4). In the interactions
of proteins, lead is bound to any accessible functional
group, including sulfhydryl, phosphate and carboxyl
groups. Lead has a high affinity to the sulfhydryl group.
It may act on the activity of zinc metaloenzymes, as zinc
binds to the sulfhydryl group at the active site (4).
Among the tissues, kidney has the largest concentration
of lead. It causes certain pathobiological changes in the
structure and function of the kidney. Lead causes cell
membrane peroxidation leading to membrane fragility
and change to membrane permeability and ultimately the
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destruction of the renal tubular tissues. These changes
inhibit the proper functioning of the kidney via free
radicals affecting the peroxidation of cell membrane lipids
and renal tissue atrophy. Consequently, the concentration
of the factors excreted from the kidney increases in serum.
Hepatotoxicity may also occur due to an increase in serum
levels of uric acid and urea )5(. Chronic poisoning with
lead in humans also causes lesions, such as atrophycation
and fibrosis in kidney tubes which results in excessive
accumulation of metabolites in the renal tubular epithelial
cells (6,7).
In most countries, stupendous costs are spent to treat
diseases each year. The use of herbal drugs is increasing
in Iran with regards to the history of herbal medicine in
the country, the low cost of their preparation compared
to chemical drugs, as well as few side effects compared
to chemical drugs (8,9). Therefore, in recent years, the
research and use of herbal medicines in the treatment
or reduction of various diseases such as nephrotoxicity
caused by various toxins have attracted researchers (1013). Most of these plants have also shown promising
results (14-16).
Allium hirtifolium Boiss, in addition to having dietary
uses, has traditional therapeutic and nutritional health
benefits. A. hirtifolium is an important medicinal
plant that contains allicin, saponin, sapogenins and
certain flavonoids such as quercetin, kaempferol, and
di- and trisulfide compounds (17). Diallyl sulfide, diallyl
disulfide, S-ethylcysteine, and N-acetylcysteine are four
groups of organo-sulfur substances that are isolated from
plants of the Allium species s uch as garlic, onion, and
shallot, which have been sugg e sted to have antioxidant
activities (18).
Researchers have shown that the seeds and flowers of
shallot contain high concentrations of glycosylated
flavonols, the most important of which are di- and
trisulfide. There are reports on therapeutic and
pharmaceutical properties of Allium stipitatum including
antioxidant, immunoregulatory and anticancer activities
(17).
Due to the present of sulfur compounds in the garlic and
shallot extracts, it is likely that the antioxidant properties
of these substances prevent the peroxidation of the cell
membrane lipid and degradation of the kidney tissues
(19,20). Therefore, the aim of this study was to investigate
the effect of aqueous and methanol extracts of shallot, at
different concentrations, on the kidney and the serum
levels of urea, uric acid, creatinine, and total protein.
Materials and Methods
Collection of plant samples
Allium hirtifolium Boiss (shallots) was collected before
sprouting from Shahrekord district in Chaharmahal
and Bakhtiari province, Iran. The plant specimen was
authenticated and deposited at the Herbarium unit of the
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College of Sciences, Isfahan University. The aerial parts of
the plant were dried in shade for preparing the treatment
sample, the powdered shallot (100 g) and its constituents
were added to distilled water (500 mL) and methanol
(500 mL, 90%) to get aqueous and methanolic extracts,
respectively. The solutions were filtered and used for oral
administration after 48 hours. The extracts were filtered
and resulting filtrates were dried using a rotary evaporator
and stored at -20°C until further use. For the antibacterial
assays, dried extract was dissolved in dimethyl sulfoxide
(DMSO) at a concentration of 100 mg/mL and stored at
4°C as stock solutions.
Experimental Animal
Eighty adult female Wistar rats of 3–5 months of age
and weighing 200–250 g were purchased from the Razi
Institute (Karaj, Iran). The rats were approved for the
experiment by the local committee and were housed
in individual plastic cages with stainless steel at room
temperature (25+3°C) at 12 hours dark-light cycles. All
the rats were allowed free access to the same diets and
water and acclimatized for 14 days before the treatment.
Then they were divided randomly into 10 groups of 8
animals each for 15 and 30 days.
Experimental design
The control and experiment animals were divided into
different groups and treated accordingly:
Group 1: Control group, fed by usual water and food
Group 2: Pb group, fed by Pb 10 mg/L drinking water
Group 3: Group by gavage 12.5 mg/L dose of aqueous
extract of shallots
Group 14: Group by gavage 25 mg/L dose of aqueous
extract of shallots
Group 5: Group by gavage 12.5 mg/L dose of methanolic
extract of shallots
Group 6: Group by gavage 25 mg/L dose of methanolic
extract of shallots
Group 7: Group by gavage 12.5 mg/L dose of aqueous
extract of shallots and Pb 10 mg/L
Group 8: Group by gavage 25 mg/L dose of aqueous
extract of shallots and Pb 10 mg/L
Group 9: Group by gavage 12.5 mg/L dose of methanolic
extract of shallots and Pb 10 mg/L
Group 10: Group by gavage 12.5 mg/L dose of methanolic
extract of shallot and Pb 10 mg/L
Preparation of samples for biochemical analysis
After 15 days’ experimentation and the end of the
experimental period (30 days), blood samples were
collected by the retro-orbital method using heparin
coated capillaries. Serum was separated by centrifugation
for 5 minutes at 1000×g and stored at −20°C until analysis.
Serum samples were used to determine uric acid, urea,
creatinine, and total protein level. All estimations were
http://www.herbmedpharmacol.com
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carried out using a diagnostic kit (Pars Azmoon test kits)
as per the method described by the manufacturer.
Statistical analysis
All data were expressed as means ± SEM. Statistical group
analysis was performed with SPSS, version 22 of statistical
software. One-way analysis of variance (ANOVA) was
used to compare the mean values of variables among
the groups. Bonferroni’s test was used to identify the
significance of pair wise comparison of mean values
among the groups. Statistically significant differences
were accepted at P < 0.05.
Results
The present study has measured serum in renal factors
in rats at the end of the experimental period and the
following results were obtained.
Methanol extract of shallot in experimental groups treated
with lead caused a significant reduction in renal factors
(uric acid, creatinine, urea, and total protein) compared to
those of the lead group.
ANOVA showed a significant reduction in the mean of
urea in the methanolic extract group with a concentration
of 12.5 mg/kg after 30 days of intervention, compared

to the lead group (Table 1). The consumption of 25 mg/
kg methanolic extract of shallots for both 15 and 30 days
showed a significantly reduction of uric acid, creatinine
and total protein in comparison with control group and
lead group (Tables 1-4).
Results underlined that the consumption of 25 mg/kg
methanolic extract of shallots + lead (both 15 and 30 days)
was able to reduce the mean of urea uric acid, creatinine
and total protein in comparison with lead group. Also, the
results showed that methanolic extract of shallot + lead at
a dose of 12.5 mg/kg (both 15 and 30 days) could be useful
in reduction of the mean of urea uric acid, creatinine and
total protein in comparison with lead group. There was no
significant difference in the rest groups.
Discussion
Lead is a per-oxidant agent, and peroxidation damage
to cell membrane lipids leads to membrane fragility and
change in permeability causing ultimately the destruction
of the renal tubular tissue. This inhibits the proper
functioning of the kidney via free radicals affecting the
peroxidation of cell membrane lipids and renal tissue
atrophy. Consequently, the concentration of the factors
excreted from the kidney increases in serum (5).

Table 1. Effects of shallot extracts on urea concentrations (mg/dL) in experimental groups

Groups/length of study
Control group
Pb 10 mg/kg
12.5 mg/L dose of aqueous extract of shallot
12.5 mg/L dose of methanolic extract of shallot
25 mg/L dose of aqueous extract of shallot
25 mg/L dose of methanolic extract of shallot
12.5 mg/L dose of aqueous extract of shallot and Pb 10 mg/L
12.5 mg/L dose of methanolic extract of shallot and Pb 10 mg/L
25 mg/L dose of aqueous extract of shallot and Pb 10 mg/L
12.5 mg/L dose of methanolic extract of shallot and Pb 10 mg/L
Pb: lead, all values are expressed as mean ± SD (n = 8).
a
Significant difference with the control group (P < 0.05).
b
Significant difference with the Pb group (P < 0.05).

15 days

30 days

1.2±60.8
2.4±8.63a
7.8±8.59
5.4±3.60
3.8±7.63
6.2±15.73
7±16.64
7.6±6.60
1.3±10.65
7.4±3.56

62.3±61.12
64.±66.9 a
2.52±58.0
2.6±56.1ab
6.8±0.65
02.9±8.55 ab
9±8.61
6.1±5.62
2.1±09.64
2 .4±4.55 b

Table 2. Effects of shallot extracts on uric acid concentrations (mg/dL) in experimental groups

Groups
Control group
Pb 10 mg/kg
12.5 mg/L dose of aqueous extract of shallot
12.5 mg/L dose of methanolic extract of shallot
25 mg/L dose of aqueous extract of shallot
25 mg/L dose of methanolic extract of shallot
12.5 mg/L dose of aqueous extract of shallot and Pb 10 mg/L
12.5 mg/L dose of methanolic extract of shallot and Pb 10 mg/L
25 mg/L dose of aqueous extract of shallot and Pb 10 mg/L
12.5 mg/L dose of methanolic extract of shallot and Pb 10 mg/L
Pb: lead, all values are expressed as mean ± SD (n = 8).
a
Significant difference with the control group (P < 0.05).
b
Significant difference with the Pb group (P < 0.05).
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15 days

30 days

6.3±20.1
2 .5±68.1a
2±68.1
15.3±59.1
2.4±52.1
2 .4±19.1ab
2.4±68.1
7.6±6.60
1.3±10.65
7.4±3.56

7.1±1.20
1 .9±2.0a
2±01.2
2.3±1.67
4.1±1.67
2.4±1.19ab
5.2±67.1
6.1±5.62
2.1±09.64
2 .4±4.55b
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Table 3. Effects of shallot extracts on creatinine concentrations (mg/dL) in experimental groups

Groups
Control group
Pb 10 mg/kg
12.5 mg/L dose of aqueous extract of shallot
12.5 mg/L dose of methanolic extract of shallot
25 mg/L dose of aqueous extract of shallot
25 mg/L dose of methanolic extract of shallot
12.5 mg/L dose of aqueous extract of shallot and Pb 10 mg/L
12.5 mg/L dose of methanolic extract of shallot and Pb 10 mg/L
25 mg/L dose of aqueous extract of shallot and Pb 10 mg/L
12.5 mg/L dose of methanolic extract of shallot and Pb 10 mg/L
Pb: lead, all values are expressed as mean ± SD (n = 8).
a
Significant difference with the control group (P < 0.05).
b
Significant difference with the Pb group (P < 0.05).

15 days

30 days

6.0±63.0
3 .0±79.0a
3.0±0.62
4.0±0.62
1.0±0.63
3.0±0.62a
6.0±0.83
1.0±0.73b
1.0±0.79
1.0±83.0b

10.0±66.0
9.0±0.84a
6.0±65.0
0.0±65.0
5.0±65.0
4.0±63.0a
1.0±83.0
7.0±73.0b
1.0±83.0
1.0±66.0b

Table 4. Effects of shallot extracts on total protein concentrations (mg/dL) in experimental groups

Groups
Control group
Pb 10 mg/kg
12.5 mg/L dose of aqueous extract of shallot
12.5 mg/L dose of methanolic extract of shallot
25 mg/L dose of aqueous extract of shallot
25 mg/L dose of methanolic extract of shallot
12.5 mg/L dose of aqueous extract of shallot and Pb 10 mg/L
12.5 mg/L dose of methanolic extract of shallot and Pb 10 mg/L
25 mg/L dose of aqueous extract of shallot and Pb 10 mg/L
12.5 mg/L dose of methanolic extract of shallot and Pb 10 mg/L
Pb: lead, all values are expressed as mean ± SD (n = 8).
a
Significant difference with the control group (P < 0.05).
b
Significant difference with the Pb group (P < 0.05).

Methanol extract of shallot in experimental groups treated
with lead caused a significant reduction in renal factors
(uric acid, creatinine, urea, and total protein) compared
to those of the lead group. Shallot is an antioxidant that
prevents lipid peroxidation (5,21). Shallot has sulfur
components such as allyl propyl disulfide and flavonoids
such as quercetin that have antioxidant properties (22,23).
In the study of Johari et al., it was also observed that
receiving 0.6 g/L of lead, caused an increase in serum urea
levels in rats. In another study on the effect of garlic extract
on the elimination of lead-induced toxicity in the kidneys
of baby rats, the renal factors including urea, uric acid,
and creatinine significantly increased when compared to
the control group (24). Since the serum concentrations of
these factors are indices for evaluation of kidney damage,
it can be concluded that lead, due to oxidative stress and
destruction of tubules, and consequently atrophy and
necrosis, causes severe kidney damage, obviously followed
by a decrease in blood purification rate.
The efficacy of shallot is probably due to containing free
carboxyl and amino groups. These bioactive compounds
reduce the amount of lead and increase its excretion from
the blood and tissues in which lead is accumulated. It also
reduces the absorption of lead from the digestive tract.
The therapeutic potential of shallot is due to the effect
158
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15 days

30 days

4.6±8.8
6 .3±7.9a
3.6±7.8
6.2±6.8
6.3±8.9
6 .3±6.7ab
2.6±7.3
6.2±4.8
6.1±8.8
6 .3±4.7ab

5.4±0.8
4 .3±8.7a
6.3±3.8
6.3±0.8
6.3±7.8
3 .3±5.7ab
1.08±8.0
8.2±8.0
6.2±6.8
3 .3±4.7ab

of its compounds on lead absorption and its excretion
from the body. Probably, the sulfur compounds in the
methanol extract of shallot can prevent lipid peroxidation
and cell membrane degradation, and therefore atrophy of
the kidney tissue by directly influencing free radicals and
removing them from the cells, and increasing catalase and
superoxide dismutase, so that the kidney functions more
appropriately.
Conclusion
Lead, due to oxidative stress and destruction of tubules, and
consequently atrophy and necrosis, causes severe kidney
damage, followed by a decrease in blood purification rate.
Shallot was able to reduce the serum concentrations of
the indices for kidney damage. Hence, it might be used
for prevention of renal damage, especially in case of lead
toxicity.
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