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ABSTRACT 

Aim: The present study was undertaken to explore the effect of cooked Tribulus 
terrestris fruit extract in lead acetate induced toxicity in female Sprague dawley 
rats.  
Methods: Rats ageing (6 months) were grouped into three in a randomized mode 
that average weight of animals in each group would be 150-250 gms. Normal feed 
pellets and water ad libitum were provided to animals throughout the experiment. 
As Group 1-Experimental Group was fed with cooked Tribulus terrestris fruit 
extract and lead acetate (100mg/kg/bwt + 15mg/kg/bwt/ day) respectively, Group 
2-Negative Control Group was administered only with lead acetate (15mg/kg/bwt/ 
day) and no other treatment was given, Group 3- Control Group was on normal 
standard diet. After the treatment period of 30 days the animals were weighed and 
blood was taken by cardiac puncture. Further, liver and kidneys were surgically 
removed for histopathological examination.  
Result: After the treatment period, it was observed that the negative control had a 
significant abnormality in their hepatic enzyme markers (P< 0.01) namely ALT, 
AST, ALP whereas the experimental group treated with the fruit extract did not 
have a deterious increase in the enzymes but significantly different from negative 
control group. Total protein, albumin and globulin were also analogous with 
normal control group. 
Conclusion: However, histopathological study showed no gross change in the 
liver morphology but the treatment with cooked Tribulus terrestris fruit extract 
showed no deposition of lead precipitates in the kidney but deposits were found in 
negative control group. Therefore it is imperative that cooked Tribulus terrestris 
fruit extract is potential in protecting lead induced toxicity. 
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INTRODUCTION 

Lead is ever-present pollutant and 
hazardous heavy metal, unsafe even in small 
amounts1. This metal is known to provoke a 
broad range of physiological, biochemical, 
and behavioural dysfunctions in laboratory 
animals and humans2, together with central 
and peripheral nervous systems3, 
haemopoietic system4, cardiovascular 
system5, hepatic6 and female reproductive 
systems7.  

One of the chief mechanisms behind 
heavy metal toxicity has been ascribed to 
oxidative stress. Toxic metals increase 
production of free radicals and decrease 
availability of antioxidant reserves to 
respond to the resultant damage. A 
mounting amount of data provide evidence 
that metals are capable of interacting with 
nuclear proteins and DNA causing oxidative 
deterioration of biological macromolecules8. 

Considering that lead toxicity is 
currently one of the serious problems 
Worldwide, there is still no specific, reliable 
and safe treatment. As a matter of fact, 
among all the heavy metal toxicities, lead 
toxicity is widely common and highly 
possible as not only industrial waste, 
effluents or chemicals used for various 
purpose lead to the accumulation of this 
noteworthy toxicity but very much from 
commonest debris and demolishment of old 
buildings, interiors and furniture with paint 
give way for huge accretion of lead toxicity. 
This is the reason why lead toxicity is taken 
into account and how economically and eco-
health friendly treatment could alleviate this 
menace of lead toxicity is keenly considered 
in the present study. 

Despite the fact that several metal 
chelators (CaNa2EDTA and DMSA) have 
been used to manage lead toxicity in the 
event of exposure but none are suitable in 
reducing lead body burden9. Additionally 
these chelators in turn are potentially toxic10 
and often fail to remove Pb burden from all 
body tissues11. 

Investigation for hepatoprotective 
and Renal protective agents has made man 
turn to substitute sources viz. Indigenous 
system of medicine. It is a well-documented 
fact that most medicinal plants are enriched 
with bioflavonoids, which have 
hepatoprotective property. Tribulus 
terrestris (L.) (Zygophyllaceae) is one such 
plant containing a number of bioactive 
compounds. Tribulus terrestris is used in 
folk medicine as tonic, aphrodisiac, 
analgesic, astringent, stomachic, anti-
hypertensive, diuretic, litho-triptic and 
urinary anti-infectives12.  Recently, anti-
tumoural activity and effects on cardio 
vascular system have been stated by 
Tomova (1981)13, Wu   (1999)14, Xie 
(1988)15 and Xu (2000)16. With these 
corroborative findings, it was 
conceptualized that Tribulus terrestris 
grown in Coimbatore District would also 
possess salubrious health effect. Hence, an 
effort was taken in the present study with the 
hypothesis that Tribulus terrestris fruit holds 
antioxidant capacity that would mitigate 
oxidative damage due to any heavy metal 
induced toxicity. In the light of above 
mentioned medical properties of Tribulus 
terrestris, this study was carried out to 
investigate the possible protective properties 
of Tribulus terrestris fruit extracts on 
toxicity related biochemical parameters in 
liver and kidney of lead intoxicated rats. 
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Usually any potential herbal or plant extracts 
will be made with solvents like ethyl acetate, 
ethanol, methanol, petroleum ether, aqueous 
( with water)  etc., but nevertheless any one 
has pondered whether the same 
phytochemical containing herb or plants If 
they are edible enough, how the cooked 
extract will impart its health benefits.  
Hence, as a novel idea, the investigators 
intended to explore particularly the cooked 
extract of Tribulus terrestris fruit and thus 
the study was carried out. Of course, the 
investigators have also carried out selected 
screening tests for various phytonutrients 
and has reported that cooked i.e., boiled 
extracts too are comparatively safer17. (See 
figure 1.) 

The objective for the present study is 
to explore the protective effect of cooked 
fruit extract of Tribulus terrestris (L) on lead 
induced hepato-renal toxicity in rats. 

 
MATERIALS AND METHODS 

Collection of plant material 
The healthy plant samples of 

Tribulus terrestris (L) plant were collected 
from Coimbatore District, Tamil Nadu, 
India.  The   plant material was 
authenticated by a skilled Taxonomist, at 
Botanical Survey of India and a voucher 
specimen (No.:BSI/SRC/5/23/2013-
2014/Tech/1024) was deposited at the Tamil 
Nadu Agricultural University, Coimbatore. 
The Fresh fruits of Tribulus terrestris (L) 
was collected and were dried in the shade, 
powdered and stored in a sterile air tight 
opaque container for further use, which was 
later taken into lab for screening tests. 

 
Extraction of plant material 

Crushed coarse powder of Tribulus 
terrestris (L) fruit was subjected to 
exhaustive extractions using a soxhlet 
apparatus.  Powder weighing 10g   was   
extracted with 100ml of boiled distilled 
water (Boiled at 100°C). Then the extraction 

was agitated vigorously for 3 hours in an 
agitator and kept for 72 hours. Then, the 
extracts were filtered through Whatman no.1 
filter paper to remove the particles, in a 
Buchner funnel. 

 
Animals and experimental design 

Female sprague dawley rats 
(weighing 150 ± 10 g) were acclimatized for 
7 days prior to lead treatment and housed 
under standard condition of temperature 24 
± 1 ºC and 55 ± 5% relative humidity with 
regular 12 hour light: dark cycle and 
allowed free access to standard laboratory 
feed (Pranav agro industries, Vadodara) and 
water ad libitum. Animals were maintained 
in accordance with the guidelines of 
National Institute of Nutrition Indian 
Council of Medical Research (Hyderabad, 
India) and protocol was approved by animal 
research ethical committee of PSG Institute 
of Medical Sciences and Research 
(Approval number198/2013/IAEC). 

The rats were divided into three 
groups of six rats per group that was treated 
as follows: 
 
Group 1 (Experimental Group) 

This group was given 100 mg in 10 
ml of cooked Tribulus terrestris fruit extract 
by oral gavage and 15 mg/kg b.wt./ day of 
lead acetate diluted with normal saline 
which was intoxified intraperetonially. 
 
Group 2 (Negative Control Group) 

Negative Control Group was injected 
intraperitoneally with lead acetate diluted in 
normal saline at a dose of 15mg/ kg body 
weight. However, no treatment was intended 
to be given except normal chow and water 
adlibitum. 
 
Group 3 (Control group) 

This group of rats was maintained at 
normal conditions neither inducing toxicity 
with lead acetate nor administering test 
extract. 
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Bio-Chemical Analysis 
Rat blood samples were centrifuged 

at 2,500 g for 15 min at 4°C (Sorvall RC6, 
NC, US). Sera were obtained and the levels 
of the urea, creatinine, aspartate 
aminotransferase (AST), and alanine 
aminotransferase (ALT)18, Alkaline 
phosphatase (ALP), Serum total protein, 
Total bilirubin19, Serum Globulin and 
Albumin/Globulin ratio were measured by  
chemistry autoanalyzer (COBAS 6000, 
Roche Diagnostics, New York) 

 
Histopathology/Histological Analysis 

Liver and Kidneys were removed, 
washed in saline were fixed in buffered 10 
% formalin at room temperature for 72 h. 
After fixing the tissue, it was thoroughly 
washed under running water and dehydrated 
in ascending grades of ethyl alcohol, cleared 
and then embedded in soft paraffin. Tissue 
sections of about 6 μm were obtained, 
stained by Haematoxylin and Eosin and 
examined under light microscope20. 

 
Statistical Analysis 

All quantitative measurements were 
expressed as means ± SD for control and 
experimental animals. The data were 
analysed using one sample t test with the 
help of SPSS 16.V, the results were 
considered statistically significant if the P 
value is less than 0.05 and 0.01.  

 
RESULTS 

Hepatic marker enzymes and proteins 
See table 1. 

 
AST 

The treatment with cooked Tribulus 
terrestris fruit extract on experimental 
animals that were induced with lead toxicity 
resulted in AST levels that was near close to 
control group levels.  And of course, the 
AST levels were significantly low (P< 0.01) 

in comparison with control group and 
counter negative control group. 

 
ALT  

There was a significant elevation of 
ALT (P<0.01) in negative control group, 
which indicates that the lead acetate 
administration has induced damage on the 
hepatic cells. However, there was a 
significant retention of ALT enzymes in 
experimental rats that was treated with 
cooked Tribulus terrestris fruit extract 
which is clearly evident that the extract has 
controlled the oxidative damage and kept the 
ALP concentration almost at par with 
control rats levels. 

 
ALP 

There was an exorbitant increase 
(P<0.01) in ALP concentrations of serum of 
negative control group which was induced 
with lead toxicity but not treated with any 
drug or herb. In this case also, the 
experimental group who were on cooked 
Tribulus terrestris fruit extract 
administration, resulted in appreciable 
control over the elevation of ALP levels in 
comparison with normal control group. 

 
Bile pigment (Bilurubin) 

Both direct and indirect bilirubin of 
all the groups was stable and had an equal 
level 0. 10, which denotes that 30 days 
administration of lead acetate did not make 
them icteric. 

 
Proteins (Total Proteins) 

In comparison with the total protein 
of normal control group, both the 
experimental rats eated with cooked 
Tribulus terrestris fruit extract and the 
negative control group had slightly less 
levels of total protein that was significant at 
0.05%. 
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Albumin 
Only the negative control group had 

a significant reduction in their serum 
albumin levels (P<0. 05). However, there 
was only a significant reduction in albumin 
level (11.1%) of experimental group when 
compared with control group. 

 
Globulin 

With regard to globulin 
concentration, the levels were almost similar 
in both the lead acetate administered group 
i.e. in experimental and negative control 
rats. However, the normal control rats 
maintained a normal range of globulin 
levels. 

 
Renal parameters 

Lead toxicity may affect kidney 
function more predominantly than the liver 
function. In the present study, of course 
negative control rats had a significantly 
elevated levels (P<0.05) of blood urea but 
surprisingly their creatinine levels were 
pretty lesser (P<0.01) than the other two 
groups. However, all the three groups 
despite their toxicity and treatment and 
particularly normal control groups without 
any treatment did not show up any abnormal 
concentration of creatinine. (See table 2.) 

 
Histological examination 

See figure 2-7. 
 

DISCUSSION 

Lead toxicity and mitigation by 
phytonutrients 

Liver 
Generally heavy metals may exert 

their cytotoxic effects by damaging cell 
membranes. When liver cell plasma 
membrane is damaged, mixture of enzymes 
normally located on the cytosol is released 
into the blood stream. The present result 
indicates that lead acetate ingestion induced 
a significant rise in serum ALT, AST and 

ALP in lead acetate treatment. Their 
estimation in serum is a useful quantitative 
marker of the extent and type of 
hepatocellular damage21. 

 Liver is the major organ of 
metabolism   and is highly exposed to both 
indigenous and exogenous chemicals which 
can lead to hepatocellular damage. Studies 
have documented that liver is one of the 
primary target of lead associated toxicity. 
There have been several reports that state 
lead induced liver damage may be mitigated 
by phyto chemicals and bioflavonoid from 
plant origin. 

Corroborative study of korien et al 
(2009)22 has proven that the rats 
administered with 0. 5mg/g concentration of 
lead acetate for 60 days brought a significant 
increase in lipid per oxidation and 
transaminases. While Superoxide dismutase 
(SOD), Glutathione Peroxidase (GPx) and 
other biochemical parameters were 
decreased. These abnormalities were 
significantly normalised when 8mg/ 100g of 
rat between of methanol extract of C. 
sempervirens, 0.3 mg/ 100g of quarcetin and 
0.1 mg/ 100g of rat between of rut in were 
administered prior to lead acetate 
administration. 

Similarly Anuradha and 
krishnamoorthy (2012)23 have also 
demonstrated that 150kg bwt/ day of 
methanolic extract of Pongamia pinnata 
flowers administrated for 90 days 
ameliorated elevated liver transaminases and 
lipid per oxidation in lead induced male 
albino rats. Falah (2012)24 has also reported 
that Ficus carica too rendered hepato 
protective effect in animal studies. Further, 
Waggas (2012)25 noticed that sub acute dose 
of 100mg/kg/day of lead acetate by 
intraperitoneal injection to rats significantly 
elevated SGOT, SGPT  and LDH levels. 
However, pre-treatment with grape seed 
extract (Vitis vinifera) 100mg/kg/bwt/day 
normalized these biochemical parameters. 
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Identical to these studies, in the 
present study also it was observed that the 
elevation of transaminases like AST, ALT 
and ALP were significantly mitigated by the 
treatment with cooked Tribulus terrestris 
fruit extract in the experimental rats. Such 
amelioration of these liver enzymes may be 
attributed to the plausible presence of bio 
flavonoids or phenols of the cooked Tribulus 
terrestris fruit extract which would have 
prevented the cell membrane rupture and as 
well as by reducing oxidative stress that 
could increase these enzymes. Further, this 
augmentation may be explained as follows: 
Actually elevated liver enzymes may 
indicate inflammation or damage to liver 
cells. Such injured or inflamed liver cells 
leak out higher than normal amounts of 
certain metabolites and chemicals, including 
liver enzymes, into the blood stream, which 
in turn can result in elevated liver enzymes 
of blood. However, the presence of 
antioxidants via polyphenols in the cooked 
Tribulus terrestris fruit extract could have 
helped in the mitigation of these liver 
enzymes. 

The increase in liver enzymes may 
also be attributed to binding of lead to 
plasmic proteins, where it causes alterations 
in a high number of enzymes. Treatment 
with cooked Tribulus terrestris fruit extract 
significantly reduced the activities of the 
liver marker enzymes in lead acetate treated 
rats. This indicates that the cooked Tribulus 
terrestris fruit extract tends to prevent liver 
damage by maintaining the integrity of the 
plasma membrane, thereby suppressing the 
leakage of enzymes through the membranes, 
exhibiting hepatoprotective activity. It can 
also agitate protein synthesis in 
hepatocytes26. The observed decrease in 
protein content of plasma of rats treated with 
Pb may be due to decreased hepatic DNA 
and RNA27. The decrease in the level of 
total protein observed in lead acetate treated 
rats may be associated with the decrease in 
the number of hepatocytes, which in turn 

may result in decreased capacity to 
synthesize protein. 

El-Zayat et al. (1996)28 and 
Hassanin, (1994)29 reported that the decline 
in hepatic total protein content is in response 
to lead intoxication and the serum bilirubin 
is one of the most sensitive tests employed 
in the diagnosis of hepatic diseases. It 
provides useful information on how well the 
liver is functioning30. Bilirubin, a chemical 
breakdown product of hemoglobin, is 
conjugated with glucuronic acid in 
hepatocytes to increase its water solubility. 
However, in the present study there was no 
change in the both direct and indirect 
bilirubin levels, which leads to question 
whether the present dose of lead intoxication 
(15mg/bwt/day) was not sufficient enough 
to render its impact on liver damage and 
thereby its conjugation capacity with 
glucoronic acid needs further in depth 
clarity. 

With regard to histopathological 
studies, in the present research exposure to 
lead acetate (15mg/bwt/day) did not bring 
out a gross change in the histo architecture 
of the liver except for dilated central vein 
and congestion of portal blood vessels. 
Similarly, it is well understood that except 
for the marked changes in the liver enzymes, 
liver was not subjected to any abnormality 
in their hepatic cellular damage. Hence, it is 
inconclusive to declare that the cooked 
Tribulus terrestris fruit extract had any 
beneficial effect on hepatotoxicity as may be 
duration and dosage of lead exposure is too 
short. 

 
Kidney  

Kidney is the most predominantly 
targeted organ for any heavy metal toxicity. 
There are reports on lead induced 
nephrotoxicity in experimental animals and 
human studies31. A number of studies have 
laid credence to lead induced renal toxicity, 
also a quite number of studies have 
documented the abilities of some chemical 
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or herbal substances and extracts to mitigate 
lead induced renal functional and structural 
impairments. The study of Abdel-Aal and 
Hussein (2008)32 has also highlighted on the 
beneficial impact of lipoic acid and 
dimercaptosuccinic acid on the renal 
functions in lead treated rats. Ishiaq et al 
(2011) have also clearly stated that 
lycopene; the natural antioxidant from 
tomatoes can improve antioxidant enzymes 
of lead poisoned kidneys of wistar rats33. 

In the present research, though the 
antioxidant enzyme activities were not 
estimated from kidney tissues, yet blood 
renal function tests were carried out. The 
lead acetate administration for 30 days 
showed a significant increase in the urea 
levels (P<0.05) of negative control group 
but the experimental rats who were induced 
lead toxicity but treated with cooked  
Tribulus terrestris fruit extract  did not alter 
urea levels and it was just close to the urea 
levels of the normal control group. 
Similarly, the creatinine levels of both 
experimental and normal control groups 
were within normal limits. However, similar 
to Ibrahim et al (2012)34 study, the 
creatinine level of negative control group 
had significantly gross reduction (P< 0.01) 
than the normal and cooked Tribulus 
terrestris fruit extract  treated animals. Lead 
induced with respect to histopathological 
study of lead induced renal toxic tissues, it 
was found to have remarkable changes. 
Though 30 days of lead exposure did not 
bring a significant change in histopathology 
of liver tissues, yet it has lead to dramatic 
change in that of kidney tissue which was 
confirmed by the presence of black 
refractive deposits in the tubules along with 
cloudy swelling and hyaline changes in the 
tubules of the lead intoxicated rats. The 
blackish or dark brownish deposits may be 
indicative of heavy metal lead acetate. 
However, there was no such blackish 
refractile deposits were found in the tubules 
of the lead intoxicated but treated with 

cooked Tribulus terrestris fruit extract. 
Whereas, the absence of such deposits in the 
kidneys of experimental animals may be 
attributed to the plausible mechanisms of 
enhanced glomerular filtration in turn due to 
the diuretic effect of the cooked Tribulus 
terrestris fruit extract.  The effect of dieresis 
due to Tribulus terrestris has been explained 
by Devi et al (2008)35 and in the present 
study the washing away of heavy metal lead 
may be conversely be attested by this 
phenomenon. Yet, hyaline changes and 
cloudy swelling of tubules were found to be 
similar to that of negative control. In 
addition, interstitial patchy lymphoid 
aggregates were present in the case of 
negative control but that was not found in 
the cooked Tribulus terrestris fruit extract 
treated rats. In a way, blood urea and 
creatinine levels also go with this finding. 

In corroboration to the present 
findings, many studies declare that some 
extracts of plant and chemical substances of 
animal origin have been reported to confer 
protection against lead induced renal 
impairement both structure and function 
wise31. The study of Kensal et al (2011) has 
proved that aqueous extract of Coriander 
sativum (500mg/ kg/bwt) inhibited lipid per 
oxidation, restored antioxidant status and 
kidney architectures after inducing oxidative 
stress by administrating 40mg/ kg body 
weight of dose lead nitrate36. 

Nevertheless, all the studies cited 
here and generally found in the literature 
have focussed only on various solvents and 
aqueous extracts but, exotically our study 
has addressed all the impact by using 
cooked extract. 

 
CONCLUSION 

Toxicity due to lead exposure have 
been attributed to its ability to induce 
oxidative stress by generating reactive 
oxygen species (ROS). Plant extracts are 
also observed to protect against lead induced 
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toxicity in experimental animals. The 
potentiality of such extract to mitigate 
toxicity is attributed to the antioxidant 
properties of the phyto chemicals present in 
these extracts. Actually saying, some of 
these mitigating agents may need extensive 
exploration and evaluation if they could be 
clinically and therapeutically applied. 

In conclusion, it is clearly evident 
that lead acetate administration leads to a 
significant alteration in the hepatorenal 
functions and structure.  Yet, even the 
cooked Tribulus terrestris fruit extract   with 
lead acetate has substantially proven to 
impart its ability to provide a considerable 
protective effect on hepato renal function 
and tissue structure. 
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Table 1. Changes in the concentration of hepatic marker enzymes of AST, ALT, Alkaline 
Phosphatase, Total protein, Albumin, Globulin, Albumin: Globulin, Bilurubin 

 

 

Values are expressed as mean ± SD  for 6 rats in each group.  Values with astrix (*) show 
significant difference as *P< 0.05 and **P<0.01 

 
Table 2. Changes in the concentration of renal marker of urea and creatinine 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Groups AST ALT 
Total 

Protein 
Albumin globulin 

Alkaline 

phosphat

ase 

Albumin: 

globulin 

Bilurubin 

direct 

Bilurubin 

indirect 

experimental 
137.30± 

3. 38** 

39. 93 ±  

2.21 

5. 83 ± 

0.30* 

1. 20 ± 

0.10 

4. 36 ± 0. 

15 

136. 33 ± 

10. 5** 

0.27 ± 

0.01 

0.10 ± 0. 

00 

0.10 ± 0. 

00 

control 
118.70 ±  

10.30 

38.46 ±  

2.38 

6. 86 ± 

0.11 

1. 50 ± 

0.10 

5. 43 ± 0. 

15* 

120. 73 ±  

8. 54** 

0. 26 ± 0. 

05 

0.10 ± 0. 

00 

0.10 ± 0. 

00 

Negative 

control 

185.19 ± 

5. 82** 

100.00 ± 

3.60** 

5. 53 ± 0. 

41* 

1. 03 ± 

0.11* 

4. 50 ± 0. 

40 

282. 37 ±  

5. 10** 

0. 23 ± 0. 

02 

0.10 ± 0. 

00 

0.10 ± 0. 

00 

Groups Urea Creatinine 

Experimental 26. 73 ± 1. 77 0. 73 ±  0.05* 

Control 27.66 ±  1.33 0.96 ±  0.01* 

Negative control 35. 50 ± 3. 98* 0.63 ± 0.05** 

        
      

Figure 1. Gokharu (Tribulus terrestris): Aerial portion: Courtesy: Google 

Images  
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Kidney of rat (negative control) administered with lead acetate shows blackish brown 
precipitates in the renal tubular epithelium (Arrows); H&E; X 400 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Liver of rat (negative control) administered with lead showing a dilated central vein and normal 
hepatocytes and sinusoids. H&E; X 100 

 
 
 
 

        
      

Figure 2. T.S.  Of the rat kidney induced with lead acetate 

         

 Figure 3. T.S.  Of the rat Liver induced with lead acetate 



American Journal of Ethnomedicine ________________________________________ ISSN: 2348-9502 

 

Page 12  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Kidney of rat(Experimental group) administered with lead and treated with cooked Tribulus 
terrestris fruit extract showing absence of blackish brown precipitates in the renal tubular 
epithelium H&E; X 100 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 
Liver of rat (Experimental group) administered with lead and treated with cooked Tribulus 
terrestris fruit extract showing dilated central veins and normal hepatocytes and sinusoids. H&E; 
X 40 

        
  

Figure  4. T.S. of Kidney section obtained from rats after treatment 

with lead nitrate and cooked Tribulus terrestris fruit extract 

        
  

Figure 5. T.S. of Liver section obtained from rats after treatment with 

lead nitrate and cooked Tribulus terrestris fruit extract 
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Liver of the control group rat shows occasional dilated central vein. Also intracellular and 
canalicular bile stasis is noticed. These changes may generally ally be attributed H&E; X 40 

 

 

 

 

 

 

 

 

 

 

 
Kidney of the control group rat shows only congestion of intestinal blood vessels may be due to 
abnormal clamping which otherwise does not slow any abnormality 

        
  

Figure 6. T.S. of Kidney of the control Rats 

        
  

Figure 7. T.S. of kidney of the control rats 


