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Introduction
Herbal medicines can be a good alternative to treat diseases 

because of their low costs, availability, and lack of undesirable 
side effects [1-5]. Capparis spinosa L. (Family: Capparidaceae) is 
a plant found in the areas of focal or west Asia and is generally 
developed especially in the Mediterranean basin and its fruit, 
roots and barks are utilized for medical purposes [6]. Chemical 
studies on Capparis spinosa have shown the presence of, 
alkaloids, indole, flavonoids, lipids, aliphatic glucosinolates and 
polyphenols [7]. It is additionally recognized as the herb-rich 
source of flavonoids such as rutin, kaempferol, quercetin and 
its derivatives [8]. These constituents display a significant role 
in the pharmacological activity of Capparis spinosa including: 
antioxidant [9], anti-inflammatory [10], anti-allergic, anti- 

 
histaminic [11], hypolipidemic [12], anti-mutagenic, anti-
proliferative [13], anti-microbial [14], anti-helminthic [15], 
hepato-protective [16] and anti-nociceptive [17] effects. It has 
been shown that alcoholic extract of this plant have high level of 
antioxidant [18].

In this decade, certain herbal medicines are being marketed 
without standard toxicological studies, although reports indicate 
the potential toxicity of herbal medicines [19]. Given that no 
comprehensive study of the toxicity of the plant has been done, 
the point of this research was to assess toxicity of the hydro-
alcoholic extract of Capparis spinosa that has traditionally used 
to treat numerous diseases in Iranian folk medicine.
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Abstract

Background: Caper (Capparis Spinosa) plant extracts have been related with different pharmacological activities including anti-
histaminic, anti-oxidant, hypolipidemic, and anti-mutagenic. Nevertheless, its side-effects are not yet studied especially nephrotoxicity and 
hepatotoxicity. So, the point of this study was to examine the acute and sub-chronic toxicity of hydro-alcoholic extract of the Capparis spinosa 
on the liver, kidney, and serum enzymes. 

Methods and Materials: In the experimental design, thirty-two male mice were randomly isolated into four groups of one control and 
three experimental. The doses of 200, 400 and 800 mg/kg of hydro-alcoholic extract of Capparis spinosa were administrated by oral gavages 
for 28 consecutive days in mice. Normal saline, 5ml/kg was given to the control group. Each group contained 8 male mice. at 14th day, for half 
of each group and at 28th day for the rest of them, serum samples were collected for liver function tests (ALT, AST) and renal function tests 
(BUN, Cr). The livers and kidneys were isolated for histopathological and biochemical studies.

Results: The results of this study have shown that Capparis spinosa can cause nephrotoxicity and hepatotoxicity especially during sub-
chronic consumption, dose-dependently. 

Conclusion: The extracts of Capparis spinosa must be used with caution especially in renal and liver pathologic conditions. However, the 
reasons and mechanisms of this toxicity need further investigation.
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Materials and Methods
Extract preparation

The hydro-alcoholic extract of the plant was prepared as 
revealed previously [20].

Animals 
Thirty-two adult male mice (Animal House, Faculty of 

Medicine, Mashhad University of Medical Sciences, Mashhad, 
Iran) weighing 25-30g were used for all experiments. Animals 
were housed in pathogen-free facilities on a 12-hour light/
dark cycle, with ad libitum access to food and water. All animal 
procedures were affirmed by the University Ethics Committee 
(UEC) and were in compliance with National Laws and the 
National Institutes of Health guidelines for the utilization and 
care of laboratory animals.

Chemicals 
Na2EDTA (ethylenediaminetetraacetic acid disodium 

salt), Trizma base [Tris (hydroxymethyl) aminomethane], 
n-butanol, TMP (tetra methoxy-propane), HCl (hydrochloric 
acid), TBA (2-thiobarbituric acid), KCl (potassium chloride), 
TCA (Trichloroacetic acid), phosphoric acid (1%), DTNB (2,20 
-dinitro-5,50 -dithiodibenzoic acid), ether, and methanol were 
purchased from Merck (Darmstadt, Germany).

Experimental design
After acclimatization, animals were randomly divided into 

four groups (eight each). Group I (control) was treated with 
distilled water (5ml/kg). Groups 2, 3 and 4 were treated with 
200, 400, and 800mg/kg [16] of hydro-alcoholic extract of 
Capparis spinosa by gavage for 28 days. On day 14, four animals 
in each group and on day 28 the rest of animals were killed, 
blood samples were collected by cardiac puncture, for measuring 
serum AST, ALT, Urea and Creatinine. The kidneys and livers 
were removed; the right kidney and a piece of each liver were 
fixed in 10% neutral buffered formalin for histological studies. 
The left kidneys and the rest of livers were homogenized in cold 
KCl solution (1.5%, pH=7) to give a 10% homogenate suspension 
to use for measuring malondialdehyde (MDA) and sulfhydryl 
(thiol) contents. 

Biochemical methods

Urea and creatinine measurement: Serum level of Urea 
was determined calorimetrically using the urea kit (Man Lab 
Company, Tehran, Iran) and Auto-analyzer (Technicon RA-1000, 
London, England). Creatinine concentration was measured by 
the Jaffe’s method [21].

Calculating MDA content: The lipid peroxidation levels of 
the liver and kidney tissues were measured by MDA, which is 
the final product of lipid peroxidation and reacts with TBA as 
a thiobarbituric acid reactive substance (TBARS) to produce a 
red-colored complex that has a peak absorbance at 532nm [22]. 

Briefly, 3mL phosphoric acid (1%) and 1mL TBA (0.6%) 
were added to 0.5mL of homogenate in a centrifuge tube and the 
mixture was heated for 45min in a boiling water bath. Subsequent 
to cooling, 4mL of n-butanol was added to the mixture, vortexed 
for 1min, and centrifuged at 20,000rpm for 20min. The organic 
layer was exchanged to a fresh tube and its absorbance was 
measured at 532nm. The MDA content was calculated from the 
following equation: 

  MDA (mmol/gr tissue) = absorbance/1.56 ×105

Calculation of total thiol content: Total thiol content was 
measured utilizing DTNB as a reagent. This reagent reacts with 
thiol groups to produce a yellow-colored complex that shows 
a peak absorbance at 412nm. Precisely, 1ml Tris-EDTA buffer 
(pH=8.6) was added to 50µl kidney homogenate in 2ml cuvettes 
and absorbance was read at 412nm against the Tris-EDTA 
buffer alone (A1). At that point, 20µL DTNB reagent (10mM in 
methanol) was added to the mixture, and after 15min (put away 
in room temperature), the sample absorbance was read again 
(A2). The absorbance of DTNB reagent was additionally read as 
a blank (B). Total thiol concentration (mM) was calculated from 
the following equation [23]:

Thiol concentration (mM):(A2 - A1 - B) × (1.07/0.05) ×13.6

Histological method 
The livers and right kidneys were removed and fixed in 

10% neutral buffered formalin, sectioned at 5μ and stained in 
Hematoxylin and Eosin (H&E) for histopathological studies.

Statistical Analysis
Data were expressed as mean ± SEM. Statistical examination 

was performed utilizing the Two-way analysis of variance 
(ANOVA) followed by the post hoc Bonferroni test for different 
correlations. The p-values less than 0.05 were thought to be 
measurably significant.

Results
Serological results

Figure 1: Creatinine concentration of blood during 14 and 28 
days.
*P<0.05 and ***P<0.001 show a considerable difference from 
control group. 
Values represent means ± SEM (N=8).
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Figure 2: BUN concentration during 14 and 28 days.
*P<0.05 and **P<0.01 show a considerable difference from 
control group. 
Values represent means ± SEM (N=8).

Effect of Capparis spinosa on BUN and creatinine: As 
shown in Figure 1, there is no significant difference in serum 
creatinine level on day 14 but on day 28 the difference is 
significant, particularly in the high dose group (p<0.001). As 
shown in Figure 2, BUN levels showed significant increase only 
with 800mg/kg dose, on 14 and 28 days after treatment (p<0.05 
and p<0.01, respectively).

Figure 3: ALT measurement during 14 and 28 days.
*P<0.05, **P < 0.01 and ***P<0.001 show a considerable 
difference from control group. 
Values represent means ± SEM (N=8).

Figure 4: AST measurement during 14 and 28 days. 
*P<0.05 and **P<0.01 show a considerable difference from 
control group.
Values represent means ± SEM (N=8).

Effect of Capparis spinosa on ALT and AST: As shown in 
Figure 3, there are no significant difference in ALT levels after 
14 days treatment with doses 400 and 800mg/kg of the extract 
compare to the control group, but with dose 200mg/kg this 
difference was significant (p<0.05). Data showed that there are 
significant difference in ALT levels after 28 days in different 
extract treated groups, particularly in the high dose treated 
one (p<0.01 for 200 and 400mg/kg and p<0.001 for 800mg/
kg) compare to control. As shown in Figure 4, there are no 
significant difference in AST levels after 14 day treatment, but 
after 28 days treatment there are significant difference in levels 
of AST especially with the high dose (p<0.01).

Oxidative stress measurement results

Figure 5: MDA content of kidney during 14 and 28 days.
*P<0.05, **P<0.01 and ***P<0.001 show a considerable 
difference from control group. 
Values represent means ± SEM (N=8).

Effect of Capparis spinosa on renal MDA content: The 
results of measuring MDA indicate no significant increase after 
14 and 28 days treatment with 200mg/kg. Whilst, by increasing 
the doses, particularly after 28 day treatment, a significant 
difference (p<0.001) was observed between treated groups 
compare to control (Figure 5).

Figure 6: Thiol content of kidney during 14 and 28 days.
*P<0.05, **P<0.01 and ***P<0.001 show a considerable 
difference from control group. 
Values represent means ± SEM (N=8).

Effect of Capparis spinosa on renal thiol content: Data 
indicated that there is no significant decrease in thiol content 
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after 14 days treatment with 200mg/kg extract but after 28 days 
it was significant (p<0.05). Levels of renal thiol content were 
significantly decreased after 14 and 28 days treatment with 400 
and 800mg/kg (p<0.01 and p<0.001) compare to control (Figure 
6).

Figure 7: MDA content of liver during 14 and 28 days. 
*P<0.05, **P<0.01 and ***P<0.001 show a considerable 
difference from control group. 
Values represent means ± SEM (N=8).

Effect of Capparis spinosa on liver MDA content: Data 
shown that, there is no significant difference in liver MDA 
content with 200mg/kg neither 14 nor 28 days after treatment. 
Whilst with increasing the doses to 400 and 800mg/kg, liver 
MDA contents are significantly elevated, especially after 28 days 
treatment (p<0.001) compare to the control group (Figure 7).

Figure 8: Thiol content of liver during 14 and 28 days.
**P<0.01 and ***P<0.001 show a considerable difference from 
control group. 
Values represent means ± SEM (N=8).

Effect of Capparis Spinosa on liver thiol content: Thiol 
measurement did not show any remarkable decrease with the 
doses 200 and 400mg/kg after 14 days, but within 28 days 
with increased dosage, especially at 800mg/kg, a significant 
reduction was observed (p<0.001) (Figure 8).

Histological results
The kidney: Assessment of pathological observations in 

the kidney did not show any remarkable toxicity on the day 
14. In addition, the doses of 200 and 400mg/kg did not show 

a significant change after 28 days administration. However, 
with 800mg/kg in some samples focal necrosis in the proximal 
tubules were observed (Figure 9). 

Figure 9: Comparison of structural changes due to 
administration of Capparis spinosa between groups. (A) Control 
group, represents a normal rat kidney. All anatomical structures 
look normal (×200), 
(B) Treated with Capparis spinosa 800mg/kg during 28 days, 
focal necrosis in the proximal tubules is observed (×400). 

Figure 10: Comparison of structural changes due to 
administration of Capparis spinosa between groups. (A) Control 
group, represents a normal rat liver. All anatomical structures 
look normal (×200), 
(B) Treated with Capparis spinosa 800mg/kg during 28 days, 
samples showed an infiltration of inflammatory cells (×400).

The liver: Similar the kidney, after 14 and 28 days treatment 
with 200 and 400 mg/kg extract, no damage in livers was 
observed. However, with 800mg/kg infiltration of inflammatory 
cells was observed (Figure 10).

Discussion
According to investigations conducted in this study, it is clear 

that the hydro-alcoholic extract of Capparis spinosa has some 
toxic effects on the kidney and liver. Regarding hepatotoxicity, 
liver enzyme measurements have shown that there was a 
significant difference only in ALT levels with dosages of 200, 400 
and 800mg/kg after 14 days consumption. However, after 28 
days consumption, especially with increased doses significant 
changes have been observed. Since the AST and particularly 
ALT, are indicators of liver damage [24-26] we can conclude that 
the used doses have a toxic effect on the liver parenchyma and 
hepatic cells. Also, increased levels of ALT could likely be due 
to toxicity of the extract on bile duct epithelium and cholestasis 
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[27]. Levels of AST after 28 day treatment with all doses were 
increased, which is another reason for hepatotoxic effect of 
extract. 

In the literature review, we did not find any similar studies 
that compared the findings of liver toxicity of hydro-alcoholic 
extract of Capparis spinosa. However, one study showed that 
the protective effects of Capparis spinosa was attributed to 
para-methoxy benzoic acid fractions extracted from methanolic 
extract [28]. In another study, the hepato-protective effect of 
Capparis spinosa against carbon tetrachloride-induced toxicity 
has been reported [16].

Regarding nephrotoxicity, serum creatinine and BUN data can 
be cited. The results showed that the extract with all doses did 
not significantly change in serum creatinine on day 14, compared 
to the control group. However, after 28 days the administered 
doses 200, 400, and 800mg/kg showed a significant increase in 
creatinine levels, especially with 800mg/kg. 

In addition, the results showed that the levels of BUN 
increased only with the dose 800mg/kg, after 14 and 28 days 
treatment compared to the control group.

There are probably a series of materials in the extract that 
have BUN enhancer effects; hence, this study highlights the 
need for more studies in this field. Since the BUN and especially 
serum creatinine are the most common laboratory markers to 
identify renal function and glomerular filtration, it seems that 
the doses of 400and especially 800mg/kg exert toxic effects on 
glomerular function. However, increased levels of creatinine and 
BUN as an indirect marker of GFR do not necessarily indicate 
renal injury, but may be secondary indicators of dehydration, 
protein catabolism, and hypovolemia. When the effects of extract 
on kidney and liver are compared together, it showed that liver is 
likely more sensitive to toxic effect of extract than kidney. 

MDA is a consistent metabolite of lipid peroxidation due to 
oxidative stress in cells. The evaluation of the MDA test in the 
kidney showed a significant increase with 800mg/kg after 14 
and 28 days treatment, indicating lipid peroxidation. Likewise, 
thiol substance is an imperative piece of the basic protein 
and non-protein compounds and assumes an essential part in 
cellular processes for example, restoration of cellular pathways, 
enzyme activity, and mechanisms in cell detoxification [29,30]. In 
the present study, cellular thiol contents decreased when doses 
were increased. These results demonstrate expanded oxidative 
stress and diminished antioxidant enzyme activity, which are 
the main causes of renal toxicity. These biochemical parameters 
were related to the renal histological results. Additionally, the 
liver tests have shown a noteworthy increment in MDA and a 
significant decrease in cellular thiol content particularly after 14 
and 28 days treatment, in a dose-dependent manner.

In pathological studies, we observed focal necrosis in 
proximal tubules and infiltration of inflammatory cells in kidney 
with high dose (800mg/kg) after 28 days treatment, which 

indicates the toxicity of Capparis spinosa. 

Conclusion
The results of this study have shown that Capparis spinosa can 

cause nephrotoxicity and hepatotoxicity as dose-dependently. 
So, the extracts of Capparis spinosa must be use with caution 
especially in renal and liver pathologic conditions. However, the 
mechanisms of this toxicity need further investigations.
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