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ABSTRACT 
 

The aim of this research is to throw light on the therapeutic properties of Jatropha 
curcas leaves methanolic extract in CCl4-intoxicated female rats as compared to 
silymarin drug. Female rats were injected with CCl4 (0.5 ml/kg body weight) suspended 
in olive oil (1:9 v/v) twice a week for six consecutive weeks induced hepatic toxicity. J. 
curcas methanolic extract and silymarin drug were orally administrated at doses of 250 
and 50 mg/kg body weight, daily for one month. Creatinine, urea, inflammatory 
biomarkers; C-reactive protein (C-RP), tumor necrosis factor alpha (TNF-α) and 
interlukin-10 (IL-10) levels were measured in rats blood serum. Moreover, 
histopathological investigation of kidney was performed. The present results reveal that 
creatinine, urea, C-RP and TNF-α levels were significantly increased in CCl4-intoxicated 
rats with percentages 49.54, 76.83, 90.59 and 62.73%, respectively. However, IL-10 
level showed a significant decrease with percentage 49.05%. However, the current 
results declare that administration of intoxicated rats with 250 mg/kg b.wt. methanolic 
extract of J. curcas showed amelioration in the levels of creatinine, urea, C-RP, TNF-α 
and IL-10 with percentages of improvement reached to and 56.36, 73.99, 78.39, 54.34 
and 39.43%, respectively which were documented with the ameliorative effect of J. 
curcas extract on renal architectures. Thus, the present results clearly indicated that, 
oral administration of J. curcas extract might provide an alternative approach for 
ameliorating nephrotoxicity associated with CCl4 toxicity. 
 
KEYWORDS: Jatropha curcas, CCl4, Inflammatory biomarkers, Histopathology, Silymarin   

 
 
                

             
 
 
 
 

 

 

 

                                   FAROUK K. EL-BAZ                                 
Plant Biochemistry Department, National Research Centre (NRC), 33 EL Bohouth  

st. (former EL Tahrir st.), Dokki, Giza, Egypt, P.O.12622 



Int J Pharm Bio Sci 2015 Oct; 6(4): (B) 146 - 157  

 

 

This article can be downloaded from www.ijpbs.net 

B - 147 

 

INTRODUCTION 
 
Acute and chronic liver diseases are the 
evidence of oxidative stress, which represents 
the dysfunction or death of hepatocytes and 
other liver cell types, participating in disease 
pathogenesis Mari et al. 1. The authors added 
that, reactive oxygen species (ROS) are 
normally produced by metabolism of normal 
cells and play a pinpointed role in cell signaling 
but, in liver diseases an over production of free 
radicals occurs, which is not counter balanced 
by an increase in antioxidant defenses, 
damaging the hepatic tissue.  Carbon 
tetrachloride (CCl4) is used as a model to study 
hepatotoxic effects and causes liver damage 
through a number of mechanisms 2.  Elhag et 
al. 2 added that, liver cell injury induced by CCl4 
involves initially the metabolism of CCl4 to 
trichloromethyl free radical by the mixed 
function oxidase system of the endoplasmic 
reticulum. In addition, it is postulated that 
secondary mechanisms link CCl4 metabolism to 
the widespread disturbances in hepatocyte 
function 3. The advantage of this CCl4 model is 
that it can fulminate hepatitis within a few 
hours, which specifically leads to necrosis and 
fatty liver, in a similar way as what happens in 
the cases of acute hepatitis 3. Liver fibrosis is a 
significant health problem resulting from 
response of the liver to injury 4,5. Hepatocytes 
are the major targets in liver fibrosis 6. Next 
injury, hepatocytes respond to create an 
inflammatory consequently, tainted hepatocytes 
release ROS as well as fibrogenic mediators 
and induce the recruitment of white blood cells 
by inflammatory cells 7,8. In the absence of 
reliable hepatoprotective drugs in modern 
medicine, a large number of phytochemicals 
and extracts prepared from folk medicinal 
plants with proven hepatoprotective properties, 
could be an alternative in the treatment of liver 
diseases resulting from high alcohol 
consumption, exposure to xenobiotics and 
therapeutic agents as well as other factors 
leading to the onset of chronic liver diseases 
which are very often related to oxidative stress 
9,10. Moreover, concerns over harmful side 
effects of synthetic compounds have shifted the 
focus to natural plant resources where, many 
plants have a long history of traditional use in 
revitalizing the liver and treating liver 
dysfunction and disease 11. Many active plant 
extracts are frequently utilized to treat a wide 

variety of clinical diseases including liver 
disease 12. Jatropha curcas (physic nut or 
purging nut) is a species of flowering plant in 
the spurge family Euphorbiaceae. Jatropha 
species are used in traditional medicine to cure 
various ailments in Africa, Asia, and Latin 
America or as ornamental plants 13. Several 
known species from genus Jatropha have been 
reported for their medicinal uses, chemical 
constituents, and biological activities such as J. 
curcas, Jatropha elliptica, Jatropha 
gossypiifolia, and Jatropha mollissima, among 
others 13. All parts of J. curcas plant (seeds, 
leaves and bark) have been used in traditional 
medicine and for veterinary purposes for 
several centuries 14. Some of the known 
medicinal properties of J. curcas include 
antitumor activities, molluscicidal, insecticidal 
and fungicidal properties 15. The successive 
methanolic extract of J. curcas leaves is highly 
valuable source of natural antioxidants that 
showed high antioxidant activity 16. So, the 
present study is designed to evaluate the 
therapeutic characters of J. curcas extract 
against CCl4-induced nephrotoxicity in rats and 
inflammatory biomarkers. Beside, the 
histopathological examination of rats' kidney 
was examined to confirm the protective role of 
J. curcas on renal cells architectures. 
 

MATERIALS AND METHODS 
 
(i) Chemicals and reagents 
Silymarin was obtained from the Sigma 
Chemical Company. All kits were the products 
of Biosystems (Alcobendas, Madrid, Spain), 
Sigma Chemical Company (St. Louis, MO, 
USA), Biodiagnostic Company (Cairo, Egypt). 
All chemicals in the present study are of 
analytical grade, products of Sigma, Merck and 
Aldrich. 
 
(ii) Plant collection and crude methanolic 

extract preparation 
J. curcas leaves were collected from the farm of 
Aromatic and Medicinal Plant Department, 
Agriculture Research Centre (ARC), Egypt. The 
plant was authenticated by Mrs Treas Labib, 
Herbarium section, El-Orman Botanical 
Garden, Giza, Egypt. The leaves were washed 
with tap water then with distilled water to 
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remove dust and dirt. Leaves were dried under 
shade, powdered and stored in opaque screw 
tight jars prior to further use. The powdered 
leaves of J. curcas (300 g) were homogenized 
with methanol (900 ml) and the homogenate 
was kept on shaker (Heidolph) at room 
temperature for 48 hr. at 150 rpm. The extract 
was filtered using Whatman No. 4 filter paper 
and Buchner. The filtrate was evaporated to 
dryness under reduced pressure by using 
Rotary evaporator (Heidolph) at 40°C and 
stored in refrigerator (4°C) till biological assay 
and chemical analysis. 
 
(iii)   Biological experiment 
1. Animals and treatments 
Fifty female adult rats of the albino strain (130-
150 g), bred in the Animal House, National 
Research Centre (NRC), Egypt were 
maintained and kept in the controlled 
environment of air and temperature (26-29°C) 
with access of water and diet. Anesthetic 
procedures and handling with animals complied 
with the ethical guidelines of Medical Ethical 
Committee of National Research Centre in 
Egypt. The rats were divided into five groups of 
ten rats each as follows: 
Group 1: Normal control rats, Group 2: Normal 
rats administered methanolic extract of J. 
curcas leaves at a dose 250 mg/kg body 
weight. Group 3: CCl4-intoxicated rats 
intraperitoneally injected a single dose of CCl4 

(0.5 ml/kg body weight) suspended in olive oil 
(1:9 v/v) twice a week for six consecutive 
weeks 17. Group 4: Intoxicated rats orally 
administered with crude methanolic extract of J. 
curcas at a dose 250 mg/kg body weight daily 
for 30 days. Group 5: Intoxicated rats orally 
administered with silymarin drug at a dose 50 
mg/kg body weight daily for 30 days. 
 
2. Preparation of serum from blood 
Rats were fasted overnight (12-14 hr), 
anesthetized by diethyl ether and blood 
collected by puncture of the sublingual vein in 
clean and dry test tube, left 10 minutes to clot 
and centrifuged at 3000 r.p.m for serum 
separation. The separated serum was used for 
biochemical analysis of creatinine, urea, C-RP, 
TNF-α and IL-10. The kidney of all the 
experimental animals were removed and 
processed immediately for histological 
examination. 
 
3. Serum markers of kidney damage 
Serum level of creatinine was measured using 
colorimetrical kits to assess the nephrotoxicity 
18. Total urea level was estimated using 
colorimetric kit 19. 
 
4. Inflammatory markers 
Estimation of serum inflammatory markers; 
CRP, TNF-α as well as IL-10 was performed by 
ELISA; a sandwich enzyme immunoassay. 

 
Calculation: 

 
 
5. Histopathological examination 
For light microscopic investigations. The kidney 
specimens obtained from the control and treated 
groups of animals were fixed in 10% buffered 
formalin for 24 h for fixation. Then processed in 
automatic processors, embedded in paraffin wax 
(melting point 55-60 °C) and paraffin blocks 
were obtained. Sections of 6 µm thicknesses 
were prepared and stained with Haematoxylin 
and Eosin (H & E) stain 20. The cytoplasm 
stained shades of pink and red and the nuclei 
gave blue color. The slides were examined and 

photographed under a light microscope (x400 
magnification). 
 
6. Statistics 
All values are expressed as means ± SD. 
Biochemical results were subjected to one-way 
analysis of variance (ANOVA) and the 
significance of the differences between means 
was tested using Co-state computer program. 
Statistically significant differences between 
groups were defined as p < 0.05.  
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RESULTS  

 
1. Renal function of different     

experimental groups 
Kidney function tests showed a significant 
increase in creatinine and urea levels in 
CCl4-intoxicated rats with percentages 49.54 
and 76.83%, respectively as compared to 
normal control (Table 1). These values 
returned to the normal levels post administration 
of J. curcas methanolic extract as well as 
silymarin standard drug with improvement 
percentages reached to 56.36 and 44.09%, 
for creatinine, 73.99 and 79.97%, 
respectively for urea level.  From the obtained 
results it could be concluded that, the highest 
increase in creatinine and urea levels was 
observed in CCl4-intoxicated rats. However, the 
highest percentage of improvement in creatinine 
level was obtained throughout treatment of 
intoxicated rats with - methanolic extract 
(56.36%) followed by silymarin drug (44.09%). 
While treatment of intoxicated rats with silymarin 
drug and crude methanolic extract declared 
approximate ameliorative percentage in urea 
(79.97, 73.99%, respectively) 
 
2. Inflammatory and anti-inflammatory 

biomarkers level of different experimental 
groups 

Table (2) showed the levels of inflammatory  
biomarkers (C-RP and TNF-α) as they recorded 
significant elevation in intoxicated rats with 
percentages reached to 90.59 and 62.73%, 
respectively as compared to normal control rats 
(Table 2). While, the anti-inflammatory marker 
(IL-10) level was decreased significantly with 
percentage 49.05%. Treatment of intoxicated 

rats with methanolic extract of J. curcas leaves 
as well as silymarin drug attenuated the levels 
of these biomarkers and restored them more or 
less to their corresponding normal value. So, J. 
curcas methanolic extract treated-intoxicated 
rats showed an insignificant increase in CRP 
level with improvement percentage 78.39%, 
while silymarin showed significant increase in 
CRP level with improvement percentage 
68.55%. Regarding to, TNF-α level, methanolic 
extract and silymarin drug showed significant 
increase with improvement percentages 54.34 
and 52.17%, respectively. However, J. curcas 
extract and silymarin drug showed increase in 
IL-10 level with improvement percentages 39.43 
and 44.03%, respectively. From the obtained 
results it could be suggested that, J. curcas 
extract revealed higher ameliorative percentage 
in CRP and TNF-α levels (78.39 and 54.34%, 
respectively) than silymarin drug (68.55 and 
52.17%, respectively). In contrast, silymarin 
drug showed higher improvement percentage in 
IL-10 level (44.03%) than J. curcas extract 
(39.43%). 
 
3. Histopathological examination of kidney 
The kidney of the normal control group showed   
normal histological structure (Photo 1). 
However, intoxicated rats showed degenerated 
glomeruli, others are completely necrotic, the 
tubules showing edematous epithelial lining. In 
addition, disrupted epithelial lining with debris 
tubular lumen (Photo 2). On the other hand, 
treatment of intoxicated rats with methanolic 
extract of J. curcas  as well as silymarin drug 
reversed  these changes and appearing more or 
less normal   (Photos 3 & 4). 

 
Table 1 

Effect of J. curcas methanolic extract on kidney 
function of different experimental groups 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
                     -All values are means ± SD of 10 rats in each group                                                            
                      -Data were analyzed using analysis of variance (ANOVA) combined with Co-state computer program,  
                     where unshared letter is significant at p≤0.05                

 

Groups Parameters Creatinine (mg/dl) Urea (mg/dl) 

Normal control Mean± S.D. 2.20±0.01
bc

 34.41±2.65
b
 

Normal control rats  treated with  J. curcas 
Mean± S.D. 

% Change to control 
2.10±0.03

bc 

4.54 
35.07±2.33

b 

1.91 

CCl4-intoxicated rats 
Mean ±S.D. 

% Change to control 
3.29±0.13

a
 

49.54 
60.85±1.48

a 

76.83 

Intoxicated rats treated with J. curcas methanolic extract 
Mean ±S.D. 

% Change to control 
% of improvement 

2.05±0.05
c
 

6.81 
56.36 

35.39±2.70
b
 

2.84 
73.99 

Intoxicated rats treated with silymarin 
Mean ±S.D. 

% Change to control 
%  of improvement 

2.32±0. 04
b
 

5.45 
44.09 

33.33±1.87
b
 

3.13 
79.97 
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Table 2 
Effect of J. curcas methanolic extract on inflammatory and anti-inflammatory  

biomarkers level of different experimental groups 
 

-All values are means ± SD of 10 rats in each group                                                            
-Data were analyzed using analysis of variance (ANOVA) combined with Co-state computer program, where unshared letter is significant 
at p≤0.05. 

 
Photo 1 

A photomicrograph of normal renal tissue. The glomeruli (G) normally  
appeared and tubules lined by thin epithelial layer (thin arrow). (H & E 100) 

 

   
 

Photo 2 
A photomicrograph of CCl4-intoxicated renal tissue showing moderate degenerated glomeruli (G), others are 

completely necrotic (G*), the tubules showing edematous epithelial lining (thick arrow) and others with 
disrupted epithelial lining and tubular lumen showing debris (thin arrow). (H&E 100) 

 

  
 

 
 
 

Groups Parameters 
C-RP 

(ƞg/ml) 
TNF-α 
(ρg/ml) 

IL-10 
(ρg/ml) 

Normal control Mean± S.D. 29.35±1.01
c
 47.44±2.14

c
 85.62±1.49

a
 

Normal control rats  treated with  J. 
curcas 

Mean± S.D. 
% Change to control 

29.87±0.96
c 

1.77 
49.07±3.11

c 

3.43 
86.55±.66

a 

1.08 

CCl4-intoxicated rats 
Mean ±S.D. 

% Change to control 
55.94±0.61

a
 

90.59 
77.20±2.24

a
 

62.73 
43.62±0.54

c
 

49.05 

Intoxicated rats treated with J. curcas 
methanolic extract 

Mean ±S.D. 
% Change to control 
% of improvement 

32.93±2.04
bc

 
12.19 
78.39 

51.42±1.09
b
 

8.38 
54.34 

77.38±2.95
b
 

9.62 
39.43 

Intoxicated rats treated with silymarin 

Mean ±S.D. 
% Change to control 
%  of improvement 

 

35.82±3.65
b
 

22.04 
68.55 

52.45±2.13
b
 

10.56 
52.17 

81.32±3.07
ab

 
5.02 

44.03 
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Photo 3 
A photomicrograph  of CCl4-intoxicated  rats kidney treated with J. curcas extract showing well improved 

glomeruli (G) with minimal deposition of hyaline material (arrow) also the tubules have been improved with 
intact their epithelial lining (arrow heads). (H&E 100). 

     

 
 

Photo 4 
A photomicrograph  of CCl4- intoxicated rats kidney treated with silymarin drug  
showing well improved glomeruli (G) also the tubules have been improved with 

 intact their epithelial lining (arrow). (H&E 100) 

 

 
 

DISCUSSION 
 
Liver is the first organ to metabolize all foreign 
compounds and hence it is susceptible to 
injury that can result in different diseases such 
as hepatitis, cirrhosis or hepatocellular 
carcinoma 21. Hamid et al. 21 added that, liver 
disorders can rise from major causes such as 
exposure to different environmental pollutants 
and chemicals including, paracetamol, CCl4, 
thioacetamide, alcohol, etc. Worldwide, 
hepatitis is an important liver disease with a 
staggering incidence of 550 million 22.  Carbon 
tetrachloride (CCl4) has been used in animal 
model to induce liver damage similar to that of 
acute viral hepatitis in human patients 23. The 
principle causes of CCl4 in inducing the 
hepatic damage are lipid peroxidation, 
decreased activities of antioxidant enzymes 
and generation of free radicals 23. The 
concentration of creatinine and urea are well 

known indicators of nephrotoxicity. While, the 
low clearance of creatinine and/or urea 
indicates a decrease in the ability of filtering 
and elimination of blood excretion products in 
urine at the kidneys level 24. On the other 
hand, creatinine clearance decreases, the 
level in the blood increases and high 
creatinine level is an element in the diagnosis 
of renal insufficiency. Administration of CCl4 
causes nephrotoxicity as indicated by 
elevation in urine and serum level of urea, 
creatinine and urobilinogen while it decreased 
the creatinine clearance 25. These pathological 
changes signify the potential damage to liver 
and kidney cells induced with CCl4 treatment 
26. The present results reveal that, intoxicated 
rats showed a significant increase in 
creatinine and urea levels as compared to 
normal control rats. These elevations are 
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coinciding with the results of Rahmat et al. 27 

and Khan and Siddique 28 as they attributed 
these elevations to the damage of nephron 
structural integrity. Our results are parallel 
also with those reported by Lotfy 29, who 
attributed these elevations to the damage in 
kidney glomeruli and the pathological changes 
observed in the kidney tissue as a result of 
CCl4 injection for 6 weeks. Moreover, the 
increase in serum urea could be attributed to 
the reduction in glomerular filtration rate as 
well as impairment of renal blood flow after 
CCl4 injection 30.    Treatment of intoxicated 
rats with methanolic extract of J. curcas 
reduced the elevated levels of creatinine and 
urea with percentages of improvement 56.36 
and 73.99%, respectively. These results may 
be illustrated on the basis of, the therapeutic 
ability of the bioactive compounds, lingonberry 
to normalize the renal function and prevent the 
development of kidney-related diseases 31. On 
a similar base, treatment with vitamin C 
resulted in less deterioration in the 
biochemical variables most likely because it 
exerts the cytoprotective effect through the 
inhibition of free radical production 32. The 
present findings are in concomitant with Diab 
et al. 30 who stated that, the antioxidative, 
scavenging free radicals and inhibiting lipid 
peroxidation might be probably the cause of 
decreased urea and creatinine concentration. 
Further support to the current results is that, 
curcumin treatment decreased serum 
creatinine and urea concentrations in 
cyclosporine induced renal injury in rats in a 
dose dependent 33. This effect may be related 
to the antioxidant properties of curcumin since 
it has been found that reactive oxygen species 
(ROS) may be involved in the impairment of 
glomerular filtration rate 34. Extracts of J. 
curcas different parts contained various levels 
of phenolics, flavonoids, saponins and latex 
which showed the highest antioxidant activity 
35. So, the ameliorative effect of J. curcas 
methanolic extract on kidney biomarkers may 
be related to the presence of these bioactive 
compounds that have antioxidant activity. On 
the other hand, silymarin have possessed 
ameliorative effect on creatinine and urea 
level in CCl4-intoxicated rats. It could be relies 
on the basis of, silymarin has been shown to 
have potential impact in many liver disorders, 
including oxidative stress, injury and fibrosis 
induced by CCl4 

36. It also has a protective 

effect against reperfusion-induced myocardial 
infarction in rats 37. Silymarin can prevent lipid 
peroxidation, inhibit low-density lipoprotein 
oxidation and scavenge reactive oxygen 
species 38. It was found that, CCl4 at a high 
dose often rapidly causes cellular necrosis, 
oxidative stress and inflammation which leads 
to acute tissue injury and apoptotic organ 
failure 39. The second phase involves the 
activation of tissue macrophages which is 
accompanied by the production of 
inflammatory and profibrogenic mediators 40. 
Hepatic fibrosis is usually initiated by 
hepatocyte damage, leading to the recruitment 
of inflammatory cells and platelets with the 
subsequent release of cytokines, chemokines, 
and growth factors 41. It was reported that 
factors released by these inflammatory cells 
lead to activation of Hematopoietic Stem Cells 
(HSCs) and their transformation into a 
myofibroblast-like phenotype. Chronically 
activated HSCs produce large amounts of 
extracellular matrix proteins (ECM) and 
enhance fibrosis by secreting a broad 
spectrum of cytokines such as TGF-β1 42. This 
exerts pro-fibrotic actions in other cells and in 
an autocrine manner perpetuates their own 
activation (and this is accompanied by a 
decrease in anti-inflammatory cytokines such 
as IL-10 and  an increase in IL-2 and IL-6 43. 
TNF-α, a pro-inflammatory cytokine elevated 
in acute and chronic diseases like the 
induction of CCl4 

44. TNF-α was found to 
mediate the induction of hepatotoxicity and 
fibrogenesis in the bile duct ligation model 45. 
The present study reveal that, the induction of 
CCl4, led to increment in pro-inflammatory 
fibrogenic cytokine, CRP and TNF-α with 
percentages reached to 90.59 and 62.73%, 
respectively as compared to normal control 
rats. These results were supported by the 
results of Lee et al. 46, who confirmed the 
alterations in these cytokines in response to 
liver fibrosis. Moreover, Mohamed et al. 42 
declared, significant increase in inflammatory 
markers TNF- α and CRP in liver injury 
induced by CCl4. IL-10 is a potent anti-
inflammatory cytokine that inhibits the 
synthesis of pro-inflammatory cytokines by T 
helper type1 T cells, mono/macrophages, and 
neutrophils 47. Exogenous IL-10 can reverse 
CCl4-induced hepatic fibrosis in rats. IL-10 
may exert its reversible effects on hepatic 
fibrosis by blocking CCl4-induced 
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inflammation, inhibiting expression of MMP-2 
and tissue inhibitor of metalloproteinase-1 
(TIMP-1) and promoting resolution of collagen 
types I and III 48. In the present study, the 
level of IL-10 exhibited significantly decrease 
with percentage reached to 49.05% as 
compared to normal control rats. These 
results are supported by Hou et al. 49 who 
found that, hepatic IL-10 level, was 
significantly decreased in the CCl4 injected 
rats.  The current results markedly indicated 
that, the administration of J. curcas methanolic 
extract possessed an ameliorative effect on 
pro-inflammatory cytokines (CRP and TNF-α) 
levels as well as the anti-inflammatory IL-10 
level. The inhibition of pro-inflammatory 
cytokines, enzymes, transcription nuclear 
factor, and free radicals could offer a new 
therapeutic strategy against inflammatory liver 
disease 50. Phytochemicals have been shown 
to inhibit inflammation throughout blocking 
inflammatory pathways downstream of 
cytokine release and also by reducing 
macrophage production of pro-inflammatory 
factors 51,52. The methanolic extract of J. 
curcas leaves contained useful active 
phytochemicals including alkaloids, cardiac 
glycosides, cyanogenic glycosides, 
phlobatannins, tannins, flavonoids and 
saponins which may serve as potential drug 
for the treatment of diseases 53. Saponins, 
triterpenes, sterols and bitter principles might 
possess hepatoprotective agents against 
CCl4-induced hepatotoxicity 54. Thus, J. curcas 
extract may produce hepatoprotective activity 
via reducing the inflammatory effect in CCl4-
intoxicated rats.  The most remarkable 
pathological characteristics of CCl4-induced 
hepatotoxicity are fatty liver, cirrhosis and 
necrosis, which have been thought to result 
from the formation of reactive intermediates 
such as trichloromethyl (CCl3

+) free radicals 
metabolized by the mixed function cytochrome 
P450 in the endoplasmic reticulum 55. 
According to the study of Ozturk et al. 56, 
kidney failure is one of the leading causes of 
death in CCl4 intoxication and its toxic effect of 
CCl4 on hepatocyte is due to its metabolic 
conversion by the NADPH-cytochrome P450 
metabolizing enzyme system to the highly 
reactive toxic free radical CCl3. Consequently, 
the free radicals cause the peroxidation of the 
polyenoic lipids of the endoplasmic reticulum 
and the generation of secondary free radicals 

derived from these lipids that lead to 
breakdown of membrane structure and 
function 57,58. Histopathological examination of 
kidney architecture in intoxicated rats, 
revealed degeneration and necrotic glomeruli, 
the tubules showed edematous epithelial 
lining and others with disrupted epithelial lining 
as well as tubular lumen showed debris. 
These results are in agreement with the 
results obtained by Mohamed et al. 23 and 
Ozturk et al. 56 who detected glomerular 
necrosis and histological alterations in 
proximal and distal tubules. Besides, tubular 
epithelial cell alterations, including 
vacuolization, atrophy, and detachment of the 
epithelial cells, indicated tubular necrosis. 
These findings are in parallel with those 
reported by Venkatanarayana et al. 25, who 
showed degenerative changes in glomerulus, 
renal tubules and vacuolization of cells in 
CCl4 induced renal damge. J. curcas leaves 
were found to contain bioactive compounds 
including; flavonoids, tannins, phenolics, 
saponins, coumarins, sterols and triterpenes 
16. Previous report showed that high 
concentrations of the methanolic extract of J. 
curcas have been reported to be more 
effective in quenching free radicals in the 
system 59. So, the possible mechanism of J. 
curcas protection against CCl4-induced 
nephrotoxicity may be explained through 
antioxidant and/or free radical scavenging 
activities of extract 60. In a parallel  results, 
several  of  medicinal plants exerts their 
nephroprotective effects  mediate via 
antioxidant and/or free radical scavenging 
activities due to they having  high 
concentration of flavonoids and alkaloids 61,62. 
In addition, saponins have been reported to 
protect liver and kidney against CCl4 
intoxication 63. Moreover, silymarin had been 
reported to protect liver cells from a wide 
variety of toxins including CCl4. The 
mechanisms which provide silymarin 
hepatoprotective effect are many and varied, 
including antioxidant activity and lipid 
peroxidation inhibition 64,65.  Also, silymarin 
ameliorated the level of inflammatory markers 
and returned it more or less to normal level. 
This is may be due to silymarin has anti-
inflammatory  effects related to its ability to 
inhibit the transcription factor nuclear factor-kB 
(NF-kB), which contributes to the production of 
pro-inflammatory mediators such as 
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interleukin (IL)-1 and IL -6, TNF-a, 
lymphotoxin, granulocyte macrophage, 
colony-stimulating factor (GM-CSF) and 
interferon (IFN)-c 66.  
 

CONCLUSION  

 
It could be supposed that J. curcas methanolic 
extract may play an important role in medicine 
by scavenging free radicals and arresting the 

production of inflammatory cytokine, 
subsequently protecting kidney against CCl4-
induced damage. Also, the bioactive 
components present in J. curcas methanolic 
extract might be responsible for the 
amelioration of CCl4 induced nephrototoxicity 
in rats. 
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