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Abstract

Of the nine chemical compounds identified in the Carum Copticum extract, thymol, y-terpinen, and
parasaymn are considered as the main compounds utilized as antiemetic, anti-asthma, anti-nausea, and spasmodic,
locally used in the treatment of rheumatic pains with therapeutic effects on skin diseases, mental disorders, and
genitourinary diseases. The recent scientific studies have confirmed the antiseptic impact and decreasing effects of
blood cholesterol in this plant. For the purpose of this study, 72 male Wistar rats were divided into 6 groups as
control, sham, and experimental groups (1 to 4). While the control group received no treatment, sham group
received 2/0 ml of distilled water and experimental groups (1 to 4) took daily 200, 400, 600 and 800 mg /kg aqueous
extract of C. copticum as intraperitoneal injection, respectively. After a lapse of 16 and 32 days, rats’ blood samples
were taken. The kidneys, belonging to rats died during blood sampling after day 16 and the rats remained alive after
the day 32, were removed and their uric acid and renal histology were examined. The collected data then were
analyzed using SPSS statistical software package. In this study, statistical tests such as one way ANOVA, and post
hoc Duncan were carried out. P-value of less than 0.05 was regarded as statistically significant (p<0.05). The
findings revealed that the use of aqueous extract of C. copticum in a low dose and short and long terms results in a
body weight loss and with a moderate and high dose only in long term leads to a body weight loss. Regardless of
the dose, the use of such extract in short and long terms increases the kidney function. In all groups, the kidney
tissue in short and long terms was completely normal with no damage. As a conclusion, this study demonstrates that
the use of C. copticum extract, with no adverse effect on renal tissue, causes an increase in kidney function, though
the effects of these extracts will be somehow different in details in short and long terms.
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Introduction

Carum copticum is a medicinal plant with the scientific name of Carum copticum Heirn belonging to
Umbelliferae family and Trachyspermum copticum genus and the Latin name of the species Ajowan is also similar

to the local pronunciation Sistani ajqu. It is an annual, herbaceous and cross-pollinated plant, with fruit used as
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medicine containing 2-5 percent essence. In tradition medicine, it is used as anti-asthma, pain killer, calming,
antimetic, expectorant, and in treating stomach and liver disorders (Zahin et al., 2010; Sharifi and Shafaghat, 2014).

The main components of this plant contain thymol, cymene, a-pinene, dipentene, y-terpinen, B-pinene, sabinene,
myrcene, and  carvacrol (Hosseinzadeh and Mehrabi, 2003; Komeili and Sargazi, 2012). The other chemical
components are protein and oil, and cations as sodium, potassium, iron, calcium, magnesium, zinc, copper, and
cobalt. Among the 9 chemical components recognized in Ajowan essence, the main components are known as
thymol, vy-terpinen, and parasaymn, and the smell is caused by the seeds of its thymol (Ashrafi-tamai et al., 2013;
Jafari, 2004; Bairwa et al., 2012).

Uric acid is an organic compound composed of carbon, oxygen, nitrogen with chemical formula as C5H4
N403. In humans, the final compound of purines catabolism is uric acid formed through intermediate metabolites as
hypoxanthine and xanthine under the influence of xanthine-oxidase. The level of uric acid depends on age and sex.
Before maturation, the average level of serum uric acid for men and women is. /63 Mg /dL but after puberty in
women, uric acid level will be decreased due to an increase in the estrogen level. Many other factors including
exercise, diet and narcotics may affect the growth of uric acid level. Uric acid is a major contributor to decreasing
antioxidant enzymes.

One of the most important biochemical indicator used to evaluate the kidney function is uric acid. In fact, uric
acid is regarded as one of the most essential antioxidants in the blood which can decrease the oxidative stress
through excretion of free radicals of oxygen (Carl et al., 2008). Kidneys will perform their most important tasks by
purifying the plasma and removing the material from the filtrate depending on the body needs. Finally, the kidneys
will purify the filter and blood by removing the unwanted substances through the urine, at the same time turning the
necessary materials for the body back to the blood. The kidneys are the main ways to dispose the metabolism waste
products that are no longer needed for the body. In the case of renal failure, uric acid is among the substances that its
level in the blood will be increased (Abdul Hamid et al., 2012).

Urinary organ is one of the most essential organs in the body functioning as secretion and excretion of
unnecessary and toxic compositions in the body, preventing the extraction of vital substances (Guyton and Hall,
200).The formation of urine is the result of glomerular filtration, tubular reabsorption and tubular secretion. The
kidneys are responsible for the exertion of waste materials produced on the basis of metabolism. Uric acid is the end
product of decomposition of hemoglobin and various metabolites from this category (Yman and Balikei, 2010).
Renal failure occurs when the clinical symptoms or laboratory abnormalities are displayed as a result of a decrease
in kidney function (Guyton and Hall, 200).

Regarding the common use of Ajowan and also inadequate studies on its impact on kidney function, the
present study is an attempt to detect the absence of adverse effects of long-term use and high doses of this herb on
kidney.
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Materials and Methods

For the purpose of this study, 72 adult male Wistar rats, weighing approximately 20 = 200 g were maintained
under standard conditions of 12-hr light-dark cycle, with temperature 22 °+2 C and relative humidity of 40-60%.
The same ration and water were freely available to all animals. After one week getting accustomed to the new
conditions, trial on animals began. The present experimental study has been carried out in 1395 at the Research
Center, Islamic Azad University, Kazerun branch, Iran, and all ethical considerations and protocols with respect to
laboratory animals have been observed. The pure and fresh seeds of C. copticum were prepared from a valid herb
apothecary in Shiraz.

The seeds were used after being approved by the University of Medical Sciences, Shiraz, Iran, and the
College of Agriculture Herbarium. Preparation of extract from C. copticum was performed by percolation method
using high-pressure (Hejazian et al., 2009).

The rats were randomly divided into 6 groups, 12 in each group as follows: The control group received no
treatment. The sham group received 2/0 mm distilled water. Experimental groups 1 to 4 received intraperitoneal
daily injection of 200, 400, 600, and 800 mg/kg of aqueous extract of C. copticum, respectively, for 32 days. In this
study, blood sampling was done at the end of the days16 and 32. The rats were anesthetized by diethyl ether solution
kept in a glass plate. In the first phase of blood sampling from the heart ( end of the day 16, to examine the short
term effects of the extract), while examining heart beats, the rat was placed on a surface and directly from the skin
the blood was taken from the heart (cardiac puncture) through a 5 cc syringe. In this stage, the rats died due to an
injury to their hearts were used for renal tissue sampling. In the second phase of sampling (end of the day 32, to
assess the long term effects of the extract), after the autopsy of rats, cardiac puncture was performed by syringe and
renal tissue sampling was also carried out. Blood samples were kept into serological tubes and in the same day,
serum was separated by centrifuging (2500 rmp speed for 6-7 min and at 20°C). Serums were stored and maintained
at -20 ° C until for the uric acid to be assessed. Rats’ kidneys were carefully removed and rinsed in physiological
serum. Dissected kidneys were fixed in 10% neutral buffer formalin solution. Finally, the sample tissues were
dehydrated and molded, and microtomy sections were prepared. The sections were stained with Haematoxylin and
Eosin (H&E) and then examined microscopically for recording the histopathological alterations. A quantitative
assessment of uric acid concentration were measured by fully- automatic auto analyzer (Technico R -1000, USA)
and Pars Azmoon kits (Iran). All data were specified as mean + SD and data analysis were performed using SPSS
version 16 calculating statistical tests as one way ANOVA, post hoc Duncan. The level of significance for all tests

was considered as p<0.05.
Results

As shown in Tables 1 and 2, different doses of aqueous extract of Ajowan in short and long terms resulted in
an increase in uric acid level. However, a significant statistical difference was observed only between the average

level of uric acid in the experimental groups 1 and 2 compared to the control group.
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Table 1: Comparison of mean value and standard deviation of uric acid level on days 16 and 32 in rats treated with aqueous
extract of C. copticum

U. Acid after 32 days U. Acid after 16 days Experimental Groups
(mg/dl) (mg/dl)
2.69+0.18 2.69+0.18 Control
2.64+0.18 2.64+0.18 Sham
4,15+ 0.12* 4,15+ 0.12* Treatment 1
3.80+ 0.29* 3.82+0.26 * Treatment 2
3.79+ 0.04 3.89+0.26 Treatment 3
470+ 0.24 3.89+0.31 Treatment 4

The values are based on (Mean + SEM). p <0.05 is considered as significant level.
* Asterisk indicates a significant difference from the control group (P<0.05)

Table 2: Existence or non-existence of a significant statistical difference between the mean value of
uric acid level in different groups compared to the control group on days 16 and 32

U. Acid after 32 days U. Acid after 16 days Experimental Groups
(mg/dl) (mg/dl)
1.000 1.000 Control
0.003 0.00 Treatment 1
0.004 0.012 Treatment 2
0.005 0.007 Treatment 3
0.000 0.000 Treatment 4

The values are based on (X = SEM). p <0.05 is considered as significant level.
* Asterisk at the top of the columns indicates a significant difference from the control group (P<0.05).

No significant differences were observed between uric acid level on day 16 in comparison with day 32 in the
experimental groups 1 to 3 (P<0.05). In the experimental group 1, uric acid level in 32 days after rats treatment
revealed a significant decrease compared to the uric acid level after 16 days of treatment (P<0.05).

Results related to the study of the experimental effect of aqueous extract of C. copticum
with different levels on kidney tissue

The histological studies showed that in the control group, the sham group, and in the four experimental
groups, on days 16 and 32, the kidney tissue was completely normal with no injury, with the kidney glomeruli and
tubule keeping their natural structure. The histological findings suggested that no abnormality had been observed in

thirty two-day- use of C. copticum extract.

Figurel. Photomicrograph of rat kidney tissue in the control group, day 16 (H&E, 100 x)
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Figure 6. Photomicrograph of rat kidney tissue in the experimental group 1, day 32 (H&E, 100 x)
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RS
Figure 7. Photomicrograph of rat kidney tissue in the experimental group 2, day 16 (H&E, 100 x)

Figure 8. Photomicrograph of rat kidney tissue in the experimental group 2, day 32 (H&E, 100 x)

= ——— e =

Figure 9. Photomicrograph of rat kidney tissue in the experimental group 3, day 16 (H&E, 100 x)

Figure 12. Photomicrograph of rat kidney tissue in the experimental group 4, day 32 (H&E, 400 x)
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Discussion

As the findings revealed in the present study , a statistically significant increase was observed between the
mean value of uric acid level on days 16 and 32 in the control group compared to the experimental groups under
study (P<0.05). Though the reported significant increase of mean related to uric acid level in the experimental
groups in comparison with the control group was an indicator of renal failure, the failure resulted from the use of
different doses of C. copticum was not enough to damage kidney tissue. In this regard, the histological studies also
proved the healthy condition of kidney tissues. Thus it could be concluded that an increase in uric acid level, which
was due to the use of C. copticum, would be related to the existing dehydration, but not a decrease in the kidney
function. To ensure the issue, the measurement of the serum creatinine would be helpful.

In a study, Kanter and his colleagues reported that the black cumin oil extract (Nigella sativa L.) protected the
kidneys from the damage caused by oxygen free radicals, with a decrease in lipid peroxidation (Kanter et al., 2004).
The results of a histological study indicated that the intake of rosemary aqueous extract resulted in a significant
decrease in the vascular congestion, and Bowman’s capsule space (Changizi-Ashtiyani et al., 2013).

Several mechanisms are responsible for nephrotoxicity, including the production of reactive oxygen species
(ROS), especially hydroxyl radicals which causes lipid peroxidation, cell membrane degradation, proteins oxidation,
nucleic acids, and tissue degradation; the result is the reduction of glomerular filtration, creating acute
nephrotoxicity. The development of oxidative stress causes a decrease in the accumulation of cellular glutathione
and an increase in reactive oxygen species, ultimately destroying tubules and creating nephrotoxicity.

The cellular antioxidant enzymes such as superoxide dismutase, catalase, peroxidase, and glutathione protect
cells and tissues against harmful radicals. A decrease in the activity of this antioxidant enzymes causes an increase
in free radicals thereby it increases the level of lipid peroxidation, tissue degradation and inflammation (Barr, 1990).

Peroxidation of the lipids in cellular membrane leads to membrane perforation. Moreover, lipid peroxidation
plays a key role in the production of free radicals and oxidative stress in diabetics (Washington and Hoosier, 2012).

As the findings reveal in the present study, uric acid levels show an increase in all 4 groups and in both short
and long term periods. Many medications can change serum uric acid levels through their effect on the tubular duct
in the nephrons. The increase of serum uric acid levels can be due to the kidney damage that results from the
oxidative activity of the drug (Karimi, 2004). Some studies show that antioxidants play an important protective role
against radicals, inhibiting the production of radicals, and preventing the increase of serum levels of uric acid, lipid
cholesterol and blood glucose levels (Karimi, 2004).

Treatment with ginger in diabetic rats prevents deficiency or loss of antioxidants concentration and
antioxidant enzymes in the kidney tissue. Polyphenol and flavonoid in the hydroalcohol extract of ginger are
responsible for the protective and antioxidant activities in the kidney tissue (Ajith et al., 2007).

Lead acetate is a peroxidation agent, and peroxidation damage to the lipids in cellular membrane leads to
membrane perforation ultimately causes the destruction of kidney tubular tissue which prevents the proper kidney

function through the effect of free radicals on peroxidation of the lipids in cellular membrane and atrophic renal
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tissue which results in an increase in the concentration of renal excretion factors in blood serum. Nephrotoxicity
usually appears with an increase in serum uric acid levels (Chauhan et al., 2010; Elsaid and Elkomy, 2006).

Thymol and carvacrol have antioxidant properties, and they also cause the increase of glandular secretion of
the digestive system. In addition, carvacrol can weaken the inflammatory processes through suppressing the gene
expression, thus resulting in a reduction in tissue damage (Abdelhalim et al., 2013; Zahin et al., 2010).

Jamali and his colleagues reported that the protective effect of garlic on the kidney was due to its antioxidant
properties, because various types of oxidation reactions showed negative effects on glomerular filtration rate. Due to
its antioxidant and protective properties, garlic can remove the lead toxic effects on the kidney tissue (Jamali et al.,
2014).

It is demonstrated that Ajowan contains antioxidant compounds such as phenolic compounds, the most
important of which are thymol and carvacrol (Gilani et al., 2005; Takahashi et al., 2003). Various biological effects
can be attributed to these compounds including anti-inflammatory, anti-leishmanic, anti-microbial, anti-cancer and
antioxidant effects (Gilani et al., 2005).

Abdul-Hamid and colleagues studied the rats with kidney damage. They found that ethyl acetate extract of
ginger has significant protective effects on the kidney against high-dose paracetamol that it may be due to the
intermediate antioxidant properties in the ginger (Abdul-Hamid et al., 2012).

Different types of natural antioxidants are polyphenols such as vitamins, pigmentation, and other polyphenols
with properties such as anti-mutagenic, anticancer and a decrease in blood glucose (Verma and Asnhani, 2007).

Due to the effect of sulfur content in the garlic extract, it is likely that the antioxidant properties of these
substances prevent peroxidation of the lipids in the cell membrane and the destruction of the kidney tissue (Jamali et
al., 2014).

It is said that compared to the control and sham groups, the group receiving the cadmium chloride shows a
significant increase in the uric acid, leading to the destruction of the kidney tissue. Moreover, the extracts of Oliveria
decumbens Vent plant alone do not show any significant change on body weight, kidney weight, serum uric acid
concentration, as well as the kidney tissue compared to the control and sham groups while the groups receiving the
extract display a decrease in cadmium chloride-induced nephrotoxicity. Antioxidants reduce the damage to the
kidney tissue by blocking the oxidative pathways and lipid peroxidation, causing the flow of blood in the kidney,
and thereby improving renal function (Abdelhalim et al., 2013).

In 2007, Varzi and his colleagues stated that the consumption of silymarin eliminates the nephrotoxic effects
of gentamicin (Varzi et al., 2007).

In the present study, the results of histological studies showed that kidney tissue in the control, sham, and all
4 experimental groups were completely normal with no injury on days 16 and 32, with the kidney glomeruli and
tubule keeping their natural structure. These histological findings suggest that there is no adverse effect in the use of

C.copticum extracts even at maximum dose (800 mg/kg) which is consistent with the biochemical results.

Conclusion
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This study revealed that different doses of C. copticum aqueous extract in short and long terms (with minor
differences) caused an increase in the kidney function. In addition, the findings demonstrated that aqueous extract
of C. copticum, even in doses higher than 800 mg / kg did not have any adverse effects on kidney and the lack of

changes in renal tissue confirmed that.
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