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Abstract

Background: Artemisia is a diverse genus of Asteraceae family that has pharmacological effects such as antiinflammatory, anti-
cancer, antidiabetic and is used for treatment of diseases, including antioxidant effects against oxidative stress.
Objectives: This study investigated the antioxidant effects of Artemisia deserti Krasch extract and diazinon.
Materials and Methods: In this experimental study, Artemisia deserti was collected from Isfahan, Iran then 20 g of flower powder
was extracted with 150 mL 80% ethanol and the 100, 200 mg/kg concentrations of ethanolic extract were prepared. The 48 male rats
were divided in to 6 groups include the 1. Control, 2. diazinon treated group, 3. Diazinon + extract (100 mg/kg), 4. Diazinon + extract
(200 mg/kg), 5 and 6. extract treated groups (100 and 200 mg/kg) respectively. The blood samples were collected and the rate of
urea, uric acid, creatinine, serum total antioxidant and MDA (malondialdehyde) were assayed in serum. Also, the kidney tissue was
isolated for histopathological examination. Finally, the statistical comparisons were done with one-way ANOVA test.
Results: The rate of creatinine and MDA were changed significantly in the group that had received the extract (200 mg/kg) alone.
Moreover, results indicate tissue disorders in all groups compared to controls, including the degeneration of proximal and distal
tubules, atrophied glomeruli and accumulation of inflammatory cells. These abnormalities were associated with oxidative stress
in some groups.
Conclusions: Diazinon cause oxidative stress and kidney disorders, similar to the effect of artemisinin on kidney; therefore, simul-
taneous use of these compounds could enhance the toxic effects.
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1. Background

Herbal medicine is used to prevent and treat of dis-
eases over the world; moreover, they are known as the old-
est form of human health care and they are usually without
side effects. The world health organization estimates that
80% of the world populations use this herbal medicine
[1, 2]. The genus Artemisia is the largest and most widely
of Asteraceae family which contains about 500 species
[3]. Chemical study has shown that Artemisia species con-
tain flavonoids, acetylenic compounds, coumarins and ter-
penoids, specifically sesquiterpene lactones. Artemisia de-
serti Krasch is a traditional medicinal herb of China, so
that, it is cultivated on a commercial scale in Vietnam and
China that this is probably due to presence of sesquiter-
pene lactones compounds [4]. Moreover, 16 components
were detected in the oil of A.desertiaerial parts such as cam-
phor (45.5%), β-pinene (5.7%), 1, 8-cineole (16.7%), piperiton
(8.6%) and isoborneol (3.2%) which these are main compo-
nents in this plant. Also, the A. deserti flower and leaf oils
were rich in oxygenated monoterpenes (68.2% and 59.2%
respectively) while oxygenated monoterpenes (37.9%) and

sesquiterpenes (33.8%) were the major in stem [5, 6].

The herbal medicine is as a source of phytochemi-
cals that are known as biologically active antioxidants and
these compounds inhibit free radicals [7]. Free radicals
are highly reactive molecules that are produced by bio-
chemical redox reactions occurring in natural process of
cell metabolism, so that many diseases are caused by these
molecules and antioxidant enzymes remove them from
the body. Oxidative stress occurs when the free radicals
are produced in large amounts or the antioxidant lev-
els are low, as a result, the free radicals may cause lipid
peroxidation and damage to cellular structures, nucleic
acids, proteins and lipids. The level of lipid peroxidation
is specified as malondialdehyde (MDA) [8, 9]. Diazinon is
an organophosphorous pesticide. Organophosphate com-
pounds are useful for pesticides due to their ability to
inhibit acetylcholinesterase, also, these compounds can
damage different organs such as kidney in human and an-
imals [10].
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2. Objectives

Therefore, the aim of this study was comparison the ef-
fects of A. deserti extract and diazinon on rat kidney.

3. Materials andMethods

3.1. Collection of Plants

In this experimental study, the flowering tops of A.
deserti were collected in west of Isfahan area (Golpaygan
heights), Isfahan of province, Iran, in September 2012.
The voucher specimen was deposited at the herbarium of
the research-institute of Isfahan forests and rangelands.
Preparation of extract: The flowering tops of A. desertiwere
air-dried under shade and ground in to coarse powder us-
ing electric blender, then, 20 g of flower powder were ex-
tracted with 150 mL 80% ethanol by Soxhlet extraction for
8 hours. The residue was evaporated by using a rotary evap-
orator. The dried extracts were stored at 4°C until used.
The extract was dissolved in saline at concentrations of 100,
200 mg/kg body weight [11].

3.2. Preparation of Diazinon

Diazinon was procured from Sabzavar Pardis chemical
company. Then, it was dissolved in distilled water at con-
centration of 100 mg/kg body weight.

3.3. Animals

Forty-eight Adult male Wistar rats (200 - 250 g) were ob-
tained from Iran Pastor institute and divided into 6 groups
of eight animals each. They were maintained in Falavarjan
Azad university under controlled temperature, 12 hours
light, 12 hours dark conditions for 1 week before the start of
experiments for adaptation to laboratory conditions. The
procedures in this study were carried out in accordance
with the institution’s scientific procedures for animals and
were approved by the institutional animal care. The rats
were randomly divided into the groups include the: 1) Con-
trol group that received normal saline, 2) Diazinon treated
group (100 mg/kg), 3) Diazinon (100 mg/kg) + extract (100
mg/kg), 4) Diazinon (100 mg/kg) + extract (200 mg/kg), 5)
and 6) Extract treated groups (100 and 200 mg/kg) respec-
tively. The rats were treated with diazinon (groups 2, 3, 4)
once daily for 4 days (i.p.), 2 days after treatment they were
treated with extract (groups 3, 4, 5, 6) once daily for 6 days
(i.p.).

The rats were anesthetized by injection with ketamine
(0.07 mL/100 g body weight) and the blood samples were
collected 2 days after the last injection of extract. The
serum biochemical parameters including urea, uric acid

and creatinine were assayed using autoanalyzer (902 Hi-
tachi automatic analyzer, Roche, India) moreover, the rate
of MDA and serum total antioxidant were assayed using
TBA (Thiobarbituric Acid) and FRAP (Ferric Reducing Abil-
ity of Plasma) methods respectively [12, 13]. Then, the rats
were killed and kidney tissue was fixed in 10% formalin,
dehydrated in ethanol, cleared in xylene and embedded
in paraffin. Sections were prepared and then stained with
Hematoxylin-Eosin (H and E) for photomicroscopic (Olym-
pus, Japan) observation.

3.4. Statistical Analysis

All data were presented as Mean ± SD. The statistical
comparisons were done with one-way ANOVA test (Dun-
can, P < 0.05) by SPSS-18 software.

4. Results

According to the results, no significant changes were
observed in the mean value of urea, uric acid and serum to-
tal antioxidant in all six groups; although the rate of these
parameters changed between groups but these changes
were not significantly. Whereas, the rate of creatinine
was decreased significantly in group 6 (200 mg/kg extract)
when compared with other groups (P < 0.05) (Table 1).
Moreover, the rate of MDA was elevated significantly in the
group 6 (200 mg/kg extract) (P < 0.05) (Table 2). Histo-
logical studies showed that the kidney tissue was normal
in the control group. But, the treated rats with A. deserti
extract and diazinon showed significantly histopatholog-
ical alterations. These alterations were included the de-
generation in the wall of proximal and distal tubules, at-
rophied glomeruli and swallowed endothelial cells. Also,
some tubules were contained dense eosinophilic material
and fluid or blood. Moreover, the inflammatory cells were
observed in the kidney tissue (Figure 1). These changes
were more in the groups treated with the extract (groups
3, 4, 5, 6) as compare with diazinon (group 2). Moreover,
these changes were increased in the group 6 (concentra-
tion of 200 mg/kg extract) in compare with group 5 (con-
centration of 100 mg/kg extract).

5. Discussion

Results of this study showed that, the rate of creati-
nine was decreased significantly in group 6 (200 mg/kg
extract) as compared with other groups. In fact, the A.
deserti extract (200 mg/kg) reduced the rate of creatinine
in this group. Jayasimha Goud et al. also reported that
Artemisia absinthium leaves methanol extract (100, 250 and
500 mg/kg) produced significant hypoglycemic activity;
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Table 1. Comparison of Serum Biochemical Parameters Tested in 6 Groups

Groups Creatinine,mg/dLMean± SD Urea,mg/dLMean± SD Uric Acid,mg/dLMean± SD

Control 0.575 ± 0.07 17.75 ± 2.12 0.775 ± 0.265

Diazinon (100mg/kg) 0.512 ± 0.035 19 ± 1.77 0.812 ± 0.18

Diazinon (100mg/kg) + Artemisia deserti ethanolic extract (100
mg/kg)

0.562 ± 0.051 16.62 ± 2.06 0.962 ± 0.45

Diazinon (100mg/kg) + Artemisia deserti ethanolic extract
(200mg/kg)

0.575 ± 0.088 18.00 ± 2.00 0.98 ± 0.35

Artemisia deserti ethanolic extract (100mg/kg) 0.537 ± 0.0517 19.37 ± 3.11 1.037 ± 0.37

Artemisia deserti ethanolic extract (200mg/kg) 0.475 ± 0.0462a 20.12 ± 2.9 0.887 ± 0.383

a Significant reduction (P = 0.009) of creatinine in extract group (200 mg/kg) compared with all groups (one-way ANOVA, Duncan).

Table 2. Comparison of Malondialdehyde and Serum Total Antioxidant Tested in 6 Groups

Groups Malondialdehyde, nmol/mg Protein Antioxidant, u/mg Protein

Mean ± SD Mean ± SD

Control 0.87 ± 0.703 0.217 ± 0.308

Diazinon (100mg/kg) 0.96 ± 0.462 0.098 ± 0.015

Diazinon (100mg/kg) + Artemisia deserti ethanolic extract (100mg/kg) 0.68 ± 0.388 0.113 ± 0.040

Diazinon (100mg/kg) + Artemisia deserti ethanolic extract (200mg/kg) 0.60 ± 0.375 0.146 ± 0.120

Artemisia deserti ethanolic extract (100mg/kg) 0.97 ± 1.60 0.110 ± 0.027

Artemisia deserti ethanolic extract (200mg/kg) 1.97 ± 0.511a 0.106 ± 0.022

aSignificant Increase (P = 0.019) of Malondialdehyde in Extract Group (200 mg/kg) Compared with All Groups (one-way ANOVA, Duncan).

moreover, the extract of this plant reduced significantly
the levels of urea and creatinine in diabetic rats. It can be
probably due to hypoglycemic activity of this plant [14]. In
other study, levels of creatinine, urea and uric acid were
increased in diabetic rats; whereas Artemisia afra extract
(50, 100 and 200 mg/kg) decreased these factors [15]. More-
over, Ene-ojo et al. reported that the chloroformic extract
of Artemisia maciverae (50, 100 and 200 mg/kg) increased
the levels of urea and creatinine significantly compared to
control group. The observed changes may be attributed
to the toxic effects of plant extract that were dependent to
dose and duration of treatment [11]. On the other hand, the
extract of Artemisia monosperma was studied against lipid
peroxidation induced by lead acetate. Lead administration
increases significantly the amount of urea; but the extract
of this plant reduced the level of urea to normal values;
that may be due to high level of total antioxidant contents
in this plant [16]. In present study, the rate of MDA elevated
significantly in the group 6 (200 mg/kg) which indicate the
extract of A. deserti caused oxidative stress in this group,
while the rate of antioxidant enzymes were not changed.
This result was not similar to the results of Temraz and El-
Tantawy that the antioxidant enzymes were increased in

rats treated with the Artemisia vulgaris aqueous extract at
100 mg/kg. These findings indicated that the extract of this
plant is a potential source of natural antioxidants [17]. In
the present study, the MDA did not change after treatment
with diazinon. Whereas, in research of Amirkabirian et
al. diazinon (60 mg/kg) increased significantly the rate of
MDA in rats [18]. Jia et al. evaluated the antioxidant effect of
Artemisisa selengensis water extract at concentrations of 3,
6, 12 g/kg, that decreased significantly the MDA, especially
12 g/kg [19]. In another study, the effect of the aqueous ex-
tract of Artemisia absinthium was investigated against CCl4
(10 mL/kg). The extract at concentrations of 50, 100, 200
mg/kg decreased the MDA and the antioxidant enzymes re-
turned to normal. This indicated the protective effects of
extract against acute liver injury may be attributed to its
antioxidant and immunomodulatory activity [20].

The A. deserti extract and diazinon also, caused sig-
nificant histopathological changes in the kidney tissue.
Similar to our results, Sarhan and Al-Sahhaf investigated
histopathological effects of diazinon on rabbits kidney
so that diazinon (20 mg/kg) induced congestion of renal
blood vessel and glomerulus, damage of renal tubules,
glomeruli hypertrophy, swelling and proliferation in the
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Figure 1. Sections of the Kidney in the Control and Treated Groups

(A) The kidney cortex of control group shows that the glomerulus, proximal tubules, distal tubules and Bowman’s capsule are normal. (B) The renal medulla of control group
shows the thick and thin segments of ascending and descending loop of Henle, and collecting tubule are normal. (C) and (D) the renal medulla of treated groups with extract
and diazinon show the degeneration in the lining epithelial cells of renal tubules and the nucleus of their cells release (arrow). (E) the kidney cortex of treated groups with
extract and diazinon show the degeneration in the wall of renal tubules (arrow) and the atrophied glomeruli. (F) the kidney cortex of treated groups with extract and diazinon
show several renal tubules contain dense eosinophilic material and eosinophilic fluid or blood.G, Glomerulus. B, Bowman’s capsule. P, Proximal tubules. D, Distal tubules. H,
thick segment of Henle. h, thin segment of Henle; T, collecting tubule. b, eosinophilic fluid or blood. E, Eosinophilic material (400×).

lining endothelium of glomerulus [21]. Moreover, diazinon
at concentrations of 80 mg/kg caused thickening the col-
lecting tubules and degeneration of proximal tubules that
these abnormalities may be due to oxidative stress [22]. In
another study, diazinon (16.25, 32.5 mg/kg) was tested in
mice and only at 32.5 mg/kg caused kidney tissue damage
that was dose-dependent [23]. Also, diazinon (50 mg/kg)
consumption for 4 weeks showed congestion and inflam-
mation in rat kidney tissue [24]. Salih reported increas-
ing of uric acid and creatinin in treatment with diazinon
(25 mg/kg) for 20 days that is probably due to the forma-
tion of free radicals by diazinon [25]. Other researchers did

not observe any significant alterations in rat kidney in 2%
Artemisia abyssinica diet whereas degeneration and necro-
sis of the renal proximal epithelial cells were observed in
10% diet. These results showed the sensitivity of animals
to plant materials was dependent to the active ingredient
and concentration added to the diet [26]. According to the
research, diazinon may cause oxidative stress. Moreover,
the A. deserti flowering tops extract has toxic effects on kid-
ney and this is probably due to the presence of Artemisinin
(a toxic compound) that it is a sesquiterpene lactone that
exist in Artemisia genus [27]. So that, these effects were
increased with increasing of concentration of extract. On
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the other hand, A. deserti extract have probably the an-
tioxidant effect but, it seems that, the lower concentra-
tions with more treatment time with extract are close us
to the desired results. Therefore, the extract of this plant
at 100 and 200 mg/kg has not antioxidant activity. Fer-
reira et al. reported that artemisinin was metabolized by
the liver CYP450 enzyme, but the pharmacological levels of
artemisinin in the blood would decrease significantly after
5 - 7 days of treatment with the extract. This is due to induc-
tion CYP450 enzyme [28]. Therefore, more research needs
to be done about the sampling time, number of injection
and different concentrations of extract and diazinon.
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