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Forty-eight (48) male Wistar rats were randomly assigned into 6 groups and treated for 30 days. Group 
A served as normal control and group B ethylene glycol (EG) control received 1% EG in drinking water. 
Groups C, D, E and F received 1% EG from day 0 and were used as the treatment subjects. Rats in 
groups C and D received 200 and 600 mg/kg body weight (BW) of aerial parts aqueous extract, 
respectively and those in groups E and F received 200 and 600 mg/kg BW of root aqueous extract in 
drinking water, respectively from day 14 of the experiment. The blood samples were collected on days 0 
and 30, and serum level of creatinine, uric acid, urea, alanine aminotransferase (ALT) and aspartate 
aminotransferase (AST) activity were evaluated. In day 31, the kidneys were removed and prepared for 
histologic evaluation of calcium oxalate (CaOx) deposits. The concentrations of serum urea, uric acid 
and creatinine were increased (P<0.05) in group B compared with control group and were decreased 
(P<0.05) in treatment groups (C, D, E and F) compared with group B. The values of ALT was decreased 
(P<0.05) in groups C, D and E and the values of AST was decreased (P<0.05) just in groups C and E 
compared with group B. The number of CaOx deposits in group B was higher (P<0.05) than that in 
group A and in treatment groups C, D, E and F were decreased (P<0.05 compared with group B. The 
presented data indicate that the aqueous extract of Petroselinum sativum reduced the growth of urinary 
stones and hepatotxicity induction by EG in rats. We suggest further studies to establish the 
mechanism of toxicity or pharmacological effects of P. sativum in human. 
 
Key words: Petroselinum sativum, kidney stone, alanine aminotransferase, calcium oxalate, aspartate 
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INTRODUCTION 
 
Urinary stone is a common disorder with a recurrence 
rate of 70 to 81% in male and 47 to 60% in female .The 
majority of stones, up to 80%, is composed mainly of 
calcium oxalate (CaOx) (Daudon et al., 1993). Kidney 
stone formation is a complex process, including 
supersaturation,   nucleation,   growth   aggregation   and  
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retention within the renal tubules (Laroubi et al., 2007). 
The recurrence of Urolithiasis represents a serious 
problem and thus, stone treatment is highly 
recommended. The use of extracorporeal shock-wave 
lithotripsy (ESWL) method may cause acute renal injury, 
a decrease in renal function, haemorrhage, hypertension 
and an increase in stone recurrence (Selvam et al., 
2001). Furthermore, some drugs used to prevent and 
treat the disease are not effective in all patients and often 
have adverse effects (Ruml et al., 1997). Thus, 
alternative    treatment   using   phytotherapy   has   been 
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suggested.  

The toxicity of ethylene glycol
 
(EG)

 
results from two 

toxic metabolites, first, glycolic acid, which is responsible 
for the acidosis and second, oxalic acid, which 
precipitates

 
as calcium oxalate monohydrate (COM) in 

the kidney (Cruzan et al., 2004). Studies have confirmed 
that oxalate or COM produces kidney cell

 
death. The 

toxic effects have been linked with an increase in free
 

radical production and in lipid peroxidation
 
(Miller et al., 

2000; Bhandari et al., 2002). Renal function is measured 
by the evaluation of the serum level of urea, uric acid and 
creatinine (Bouanani et al., 2010). A number of plant 
drugs have been used for the treatment of Urolithiasis 
(McHarg et al., 2003; Atmani et al., 2004; Laroubi et al., 
2007).    

The liver is a major organ responsible for the 
metabolism of drugs and toxic chemicals, and therefore, 
is the primary target organ for nearly all toxic chemicals 
(Bissell et al., 2001). Liver diseases constitute a major 
problem of worldwide proportions. Acute hepatotoxicity 
induces inflammation, necrosis and oxidative stress of 
hepatocytes .Tissue inflammation causes liver cell injury 
and induces proinflammatory cytokines by Kupffer cells 
and has been linked to liver injury (Shito et al., 2001). 
Nitric oxide (NO) is a highly inflammatory mediator that is 
involved in acute liver injury (Li and Billiar, 1999). Hepatic 
injury altered permeability of the membrane that causes 
the enzymes from the cells released into circulation, 
which damages the hepatic cells, as shown by the 
abnormally high level of serum hepatospecific enzymes 
(Domitrovi´c et al., 2009). The aspartate 
aminotransferase (AST) and alanine aminotransferase 
(ALT) activities are known as cytosolic marker enzymes 
reflecting hepatocellular necrosis as they are released 
into the blood after cell membrane damage (Latha et al., 
1998). Thus, hepatic function is measured by the 
evaluation of the serum level of ALT and AST.  

The petroselinum sativum or parsley, a member of the 
family of Umbelliferae, have been reported to be anti-
inflammatory, antiedema  antihypertensive, antidiabetic, 
antimicrobial ,laxative in digestive tract, antioxidant, 
balance enzyme activities, increase glutathione in the 
kidney and reconstruct kidney tissue after nephrotoxicity 
(Wahba et al., 2001; Hadjzadeh et al.,2007; Wahba et al., 
2009). However, there is no evidence for this traditional 
therapeutic usage. Therefore, we decided to investigate 
the effect of aqueous extract of parsley on treatment of 
CaOx calculi and hepatocellular necrosis in a rat model. 
 
 
MATERIALS AND METHODS 
 
Forty-eight (48) male Wistar rats (200 ± 10 g) were divided 
randomly into 6 groups and treated for 30 days according to the 
internationally accepted standard guidelines for animal use. 

Animals of group A remained untreated and served as normal 

control. Rats in group B, C, D, E and F received 1% EG (Merk, 
Germany) in drinking water for 30 days. Rats in groups B served as 
EG control group. In groups C and D, the rats received 200 and 600  

 
 
 
 
mg/kg body weight (BW) of aerial parts aqueous extract 
respectively and those in groups E and F also received 200 and 
600 mg/kg BW of root aqueous extract in drinking water, 
respectively from day 14 up to the end of the experiment 
(Hadjzadeh et al., 2007). The experiment was conducted in 
accordance with the Guide for the Care and Use of Laboratory 
Animals and the study was approved by the Ethics Committee of 
Mashhad University of Medical Science.  

The parsley was purchased from the farmers of Neyshabur, Iran. 
The aerial parts and roots were separated and dried under shade 
and powdered finely. Then, 100 g of the prepared powders were 
mixed with a sufficient volume of water and extracted. After 
removing the solvent from the extract in vacuum, the extract was 

dried in an oven with a temperature of 30 to 40°C. The extract was 
then kept in a refrigerator and was added daily to the drinking water 
of the rats.  

The blood samples were collected on days 0 and 30. Animals 
were anaesthetized with diethyl ether. Blood was collected from 
orbital venous plexus in non-heparinized tubes and centrifuged at 
3000 rpm for 20 min to obtain serum. Serum levels of urea, uric 
acid, creatinine, ALT and AST activities were measured by standard 
methods using kits (Pars Azmon Co., Iran) with auto analyzer 

(BT3000). Data were presented as mean ±SE and were analyzed 
by one-way analysis of variance (ANOVA) followed by Duncan’s 
test for multiple comparisons among all groups. Differences below 
p<0.05 implied significance. SPSS for Windows, version 16.0 was 
used for this analysis. At the end of the experiment (day 31), all rats 
were decapitated by guillotine after they were anesthetized. The 
kidneys were removed, weighed and kept in 10% formalin for 
histological processing. Five micrometer sections (cut into 5 μ) of 
both kidneys were prepared for each rat and slides were stained 

with hematoxylineosin. The slides were examined under light  
microscope and CaOx deposits were determined. Aggregations of 
CaOx deposits in the renal tubules were counted by DP2-BSW-E-
B6212, V2.2 Olympus BX51 Microscope Digital Camera Software in 
10 microscopic fields. Each microscopic field was 141 nm

2
. Its area 

was measured in the photograph by the software which had the 
capacity to do this and the crystals were counted in this same area. 

 
 
RESULTS 

 
The concentrations of serum urea, uric acid and 
creatinine (Table 1 and Figure 1) did not significantly 
change in all treatment groups on day 0. These 
parameters were significantly increased in group B 
compared with control group and were significantly 
decreased in treatment groups (C, D, E and F) compared 
with group B on the day 30. 

With regards to plasma enzyme determination (Table 1 
and Figure 2), the values of ALT and AST activities were 
not significantly changed in all treatment groups on day 0. 
The values of ALT and AST activities were significantly 
increased in group B compared with control group. The 
values of ALT was significantly decreased in groups C, D 
and E, and the values of AST was significantly decreased 
just in groups C and E compared with group B on the day 
30. 

There was no CaOx deposits found in the nephron 
segments of group A, but many CaOx deposits were 
found in all of the segments of urinary tubules in group B 
(Figure 3). The number of CaOx deposits in 10 
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Table 1. Concentration of serum urea, uric acid and creatinine (mg/100 
cc 

serum), the values of ALT and AST activity (U/L) and   number of calcium 
oxalate crystals(in 141

 
nm 

2 
of each microscopic fields) of control (Group A), EG control (Group B) and treatment groups C,D,E and F.  (Means ± 

SE). 
 

Parameter Days Group A Group B Group C Group D Group E Group F 

Urea (mg/100cc serum) 
0 65.33 ± 5.25 64.33 ± 4.44 71.83 ± 2.91 65.17 ± 0.95 70.33 ± 4.03 66.5 ± 1.91 

30 90 ± 0.00 224.25 ± 26 141.75 ± 19.73a 136.97 ± 10.96a 133 ± 0.00a 141 ± 11.43 

        

Uric acid (mg/100cc serum) 
0 6.85 ± 0.98 6.35 ± 0.99 4.83 ± 0.5 5.58 ± 0.39 5.68 ± 0.28 6.33 ± 0.61 

30 4.7 ± 0.00 5.57 ± 0.28 3.05 ± 0.17a 4.1 ± 0.45a 2.52 ± 0.00a 2.67 ± 0.21a 

        

creatinine(mg/100cc serum), 
0 0.63 ± 0.06 0.67 ± 0.06 0.7 ± 0.05 0.58 ± 0.05 0.6 ± 0.04 0.68 ± 0.05 

30 1.4 ± 0.00 1.75 ± 0.14 1.32 ± 0.12 1.33 ± 0.1a 1 ± 0.00a 1.2 ± 0.08a 

        

ALT (U/L) 
0 62.5 ± 3.23 60.33 ± 3.48 54.83 ± 1.76 59.5 ± 3.59 56.5 ± 3.05 58.17 ± 3.8 

30 61 ± 4.02 151 ± 9.04 91.83 ± 16.51a 140.83 ± 18.57a 129.83 ± 4.88a 216.33 ± 31.4 

        

AST (U/L) 
0 141.67 ± 2.79 136.5 ± 1.48 140.33 ± 3.23 137.17 ± 2.83 139.33 ± 3.07 141 ± 3.08 

30 135 ± 0.00 517.5 ± 33.95 511 ± 67.26a 680.17 ± 65.39 470 ± 0.00a 668.17±50.91 

        

Number of CaOx crystals 30 0.00 ± 0.00 16.72 ± 2.22 6.15 ± 1.85a 11.95 ± 1.39a 10.62 ± 0.45a 8.88 ± 0.53a 

 
a
,
 
Indicates a significant difference between treatment groups and group B (P<0.05). 
 
 
 

  
Figure 1. The concentration of serum urea, uric acid and creatinine on day 30 of experiments in controls and treatment groups of rats.  

*,Indicates a significant difference between treatment groups and group B (P<0.05). 

 

 

 

 

 

 

 

 
 
 
 
 
Figure 1. The concentration of serum urea, uric acid and creatinine on day 30 of 
experiments  in controls and treatment groups of rats . 

*, Indicates a significant difference between treatment groups and group B (P<0.05). 
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Figure 2. The values of serum level of ALT and AST activities on day 30 of experiments in controls and treatment 
groups of rats  

*, Indicates a significant difference between treatment groups and group B (P<0.05). 

 
 
 

 
 
Figure 4: Calcium oxalate crystals (arrow) in renal tubules (hematoxylin-eosin, × 400). 
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Figure 2. The values of serum level of ALT and AST activities on day 30 of experiments in 
controls and treatment groups of rats  

*, Indicates a significant difference between treatment groups and group B (P<0.05). 
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Figure4: Calcium oxalate crystals (arrow) in renal tubules (hematoxylin-eosin, × 400). 

 



 
 
 
 
microscopic fields in the kidney specimens of group B 
was significantly higher than that in group A. In treatment 
groups C, D, E and F, the number of CaOx deposits was 
significantly decreased compared with group B in both 
doses of aqueous extract of P. sativum. CaOx crystals in 
different parts of the renal tubules in the treatment groups  
were smaller in comparison with group B. 
 
 
DISCUSSION 
 
The role of tubular epithelial cells damage and crystal 
retention in the nephron has been considered necessary 
for stone formation; we and others have found that CaOx 
crystals can bind to renal epithelial cells (Christiana et al., 
2002; Kohjimoto et al., 2004; Khan and Kok, 2004). 

CaOx crystals and high oxalate levels in nephrons can 
produce damages in the epithelial cells, and 
consequently, the cells may produce some products, as 
well   as   free   radicals,   inducing  heterogenous  crystal  
nucleation and cause aggregation of crystals (Khan and 
Thamilselvan, 2000). Aqueous extract of P. sativum have 
glycosidea flavonoids such as apiine, apiol, saponins, 
myristisine, alkaloids etc (Zargari, 1996). Several studies 
have reported that flavonoides have anti-inflammatory 
and antioxidant effects (Ahmed et al., 2005; Nair et al., 
2006). Natural antioxidants could prevent the deleterious 
effects of toxic agents by scavenging free radicals and 
other reactive oxygen species or by modulation of the 
inflammatory response (Li and Billiar, 1999). It can be 
speculated that the role of the aqueous extract of P. 
sativum in treatment of CaOx calculi and disruption of 
them and treatment of liver injury, is due to the anti-
inflammatory and antioxidant effects of the different 
compounds of the P. sativum. These compounds may 
interfere with the process of epithelial cell damage 
induced by crystals or may exert inhibitory effect on 
inflammation (El-Dakhakhny et al., 2002). 

The calcium salts (CaOx) are insoluble at physiological 
pH inducing CaOx nephrolithiasis. However, other 
studies indicated that free oxalate levels led to increased 
DNA fragmentation, membrane permeability and 
produced a number of morphological changes including 
cytoplasmic vacuolization and nuclear pyknosis (Khan 
and Thamilselvan, 2000). We believed that the aqueous 
extract of P.sativum provide the optimum pH with which it 
can maintain CaOx particles dispersed in the solution and 
thus, allow them to be eliminated easily from the kidney. 
Importantly, there was apparent diuretic effect of the plant 
extract. It has been reported that CaOx calculi such as 
struvite calculi may have a bacterial origin such as 
nanobacteria (Kramer et al., 2000). Antimicrobial activity 
of P. sativum materials against natural microflora, 
coliforms, molds and Staphylococcus aureus, may be 
effective in this mechanism of CaOx calculus formation 
(Hanafy et al., 1991; Wahba et al., 2009). Nephrolithiasis 
induction by EG was established in many researches  
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(Celik and Suzek., 2007; Hadjzadeh et al., 2008; Verma 
et al., 2009; Divaka et al., 2010). The mechanism 
underlying the effect of aqueous extract of P. sativum on 
nephrolithiasis induced by EG is apparently related to 
increased dieresis via an inhibition of the Na

+ 
- K

+
 pump 

in renal epithelial cell (Sawsan and Julnar, 2002) and 
lowering of urinary concentrations of stone forming 
constituents. Crystallization modulating of this component 
is also prominent in cell injury, inflammation and 
recovery. Renal epithelial cells on exposure to oxalate 
and CaOx crystals produce some of the inflammatory 
molecules such as monocyte chemoattractant protein-1 
(MCP-1) with no apparent role in crystal formation. In 
addition, macrophages surround the CaOx crystals 
present in the renal interstitium. These observations 
indicate a close relationship between inflammation and 
nephrolithiasis (Khan and Kok, 2004). Microscopic 
examination of kidney sections derived from group B 
showed polymorphic irregular crystals deposits inside the 
tubules which causes dilatation of the proximal tubules.  
The presence of such deposits is an evidence of 
adhesion and retention of pentides within renal tubules. 
Rats treated with aqueous extract of P. sativum have 
increased the normal renal architecture (Soundrarajan et 
al., 2006). This recovery effect may be due to glycosidea 
flavonoids such as apiine, apiol, apigenin etc. 

The drugs inducing nephrotoxicities are often 
associated with marked elevations in blood urea, uric 
acid and acute tubular necrosis. In Urolithiasis, the 
glomerular filtration rate decreases due to the obstruction 
of the outflow of urine by stones in urinary system. Due to 
this, the waste products particularly nitrogenous 
substances such as proteins, urea, creatinine and uric 
acid accumulate in blood (Adeneye and Adokiye, 2008). 
In our study, the nephrotoxicity induced by EG was 
characterized by elevation of blood urea, uric acid and 
serum creatinine. But these parameters were decreased 
in the groups treated with aqueous extract of P. sativum 
compared to the group B.  

The intensity of necrosis, the size of CaOx particles, 
their number and their distribution within the inner 
medulla appeared to be dependent on the time interval 
following sodium oxalate (NaOx) administration. The 
degrees of tubular necrosis were increased in the group 
B. The kidney histology revealed a characteristic effect 
ranging from vascular congestion or haemorrhage to 
diffuse cortical necrosis. Whereas in all the treated 
groups (C, D, E and F), a little and moderate necrosis 
was also observed in the histopathological sections of the 
kidneys in the majority of animals, indicating a reduction 
of the extent of damage done at the tissue level 
(Wiessner et al., 2001). It suggests that the effect of the 
extracts could be advantageous in preventing urinary 
stone retention by reducing renal necrosis and thus, 
inhibit crystal retention. In addition, the aqueous extract 
of P. sativum was not nephrotoxic at this concentration. 

Hepatic function has been monitored by the evaluation 
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of the serum level of ALT and AST (Latha et al., 1998). 
The AST and ALT activities are known as cytosolic 
marker enzymes reflecting hepatocellular necrosis as 
they are released into the blood after cell membrane 
damage (Shito et al., 2001; Domitrovi´c et al., 2009). In 
the present study, enzyme activities of ALT and AST 
were used as indicator of hepatic damage. Activities of 
serum AST and ALT were significantly increased in rats 
of group B compared with group A (control); that may be 
an indicator of hepatocellular damage. 

The AST is more than the ALT in the body cells. 
Usually, about 80% of AST is found in the mitochondria 
whereas ALT is a purely cytosolic enzyme. The AST is 
also found in heart, lung, skeletal muscle and kidney, 
whereas ALT is primarily limited to liver. Thus, the latter 
is considered as highly sensitive indicator of 
hepatotoxicity. The ALT in blood increases when the 
hepatic cellular permeability is changed or when necrosis 
and cellular injury occur (Al-Mamary et al., 2002). In this 
view, the reduction of AST levels in  groups C and E, and  
the reduction of ALT levels in groups C, D and E with the 
aqueous extract of P. sativum is a stabilization indication 
of plasma membrane as well as repair of hepatic tissue 
damage caused by oxalate crystal deposition. Thus, 200 
mg/kg BW of aerial parts and roots aqueous extract of P. 
sativum can be more effective in the treatment of 
hepatocellular damage and hepatotoxicity induction by 
EG. Petroselinum sativum aqueous extract was shown to 
contain flavonol glycoside and saponins (Braca et al., 
2008). Our study shows that the aqueous extract of 
Petroselinum sativum can prevent or slow down the 
oxidative damage (Zama et al., 2007) in epithelial cells of 
kidney and liver cells. 

Further investigation is needed to explore the exact 
active principles responsible for the antilithiatic and 
hepatoprotective activity of aqueous extract of 
Petroselinum sativum and its mechanism of action. 
 
 
Conclusion 
 
The aqueous extract of Petroselinum sativum aerial parts 
and roots in all doses significantly decreased the number 
and size of CaOx deposits, and the growth of urinary 
stones in different parts of the renal tubules and 
supporting folk information regarding antiurolithiatic 
activity of the plant. 200 mg/kg BW of aerial parts and 
roots of the aqueous extract of Petroselinum sativum is 
also effective in reduction of hepatotxicity induction by 
EG in rats. It also seems that the parsley aerial parts and 
roots are commonly used in folk medicine; therefore, it 
may be suggested that aqueous extract or other products 
of the Petroselinum sativum aerial parts and roots be 
used for the treatment of CaOx calculi and hepatotoxicity 
in human. This investigation could be regarded as 
preliminary probes, requiring further studies to establish 
the mechanism of toxicity or pharmacological effects.  

 
 
 
 
Prospective studies should include among other 
investigations. 
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