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Background: Chemical induced nephrotoxicity is one of the main causes of acute kidney
injury. The objective of this study was to determine the antioxidant effect of vitamin E
against carbon tetrachloride induced tubulointerstitial and glomerular damage in the kidney
of albino mice. Methods: The study had been conducted on albino mice. The duration of
study was for five weeks. A total of 35 animals were randomly divided into five groups A,
B, C, D and E .The group A served as control group, group B was administered only with
carbon tetrachloride (no vitamin E) and groups C, D and E received test drug (vitamin E)
in doses of 1, 10 and 50mg/kg body weight respectively along with CCl,. The animals were
dissected and kidneys were excised for microscopic study for possible histo-morphological
effects. Results: It was observed that carbon tetrachloride treated experimental groups
developed tubulo-interstitial and glomerular changes as compared to control group A. The
results suggested that these changes were significantly reduced in vitamin E treated groups
especially in dose of 50 mg/kg body weight. Conclusion: This study reveals that tubulo-
interstitial and glomerular damage caused by carbon tetrachloride can be reduced by
vitamin E in dose of 50 mg/kg body weight.
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INTRODUCTION

Chemical and drug induced nephrotoxicity is one
of the chief causes of acute kidney injury which
could be due to inflammation, tubular cell
toxicity or may be due to disturbance in
intraglomerular hemodynamic. It is accepted as
main causes of mortality and morbidity." Various
drugs like non-steroidal anti-inflammatory drugs
(NSAIDS), chemotherapeutic = agents and
aminoglycosides are the leading cause of renal
damage.”® Many chemicals such as sodium
oxalate, ethylene glycol and some heavy metals
like arsenic and mercury have also toxic effect on
kidneys.

Carbon tetrachloride (CCly) is a well-
recognized nephrotoxic.*® CCl, has been reported
with several hazardous effects on environment;
ozone depletion is being the most common.
Beside environmental hazards it has also been
associated with the variety of human health risks.
It has been documented that the liver and kidney
are not the only target organs affected by CCly,
since it also causes fatal outcomes in other tissues
such as lungs, testis, blood and brain.””’ CCly like
other toxic chemicals causes oxidative stress by
generating free radicals in the tissue.'

Histological studies revealed that CCl, causes the
degenerative changes in kidney such as swelling
of renal tubules, vacuolation and atrophy of
glomeruli."'

Recognition of the disease process at its
earlier stage and removal of the causative agent is
the only usual significant therapy.'”
Nephrotoxicity can be reduced with certain
compound called nephroprotective agents. Many
studies supported the role of antioxidants in
combating the oxidative damages caused by CCly
by enhancing the antioxidant enzymes level in the
body such as catalase and superoxide dismutase
thus restoring the biological functions of the
cells. Recently both in vitro and in vivo trials
(using animal models) have been conducted to
assess the role of various substances as
nephroprotective agents. Among in vivo studies
the carbon tetrachloride induced nephrotoxic
models are generally used."’

Previous studies have shown that
antioxidants like N-acetyl cysteine, silymarin and
vitamin E partially improve tissue injuries. In
present study the vitamin E has been used to
demonstrate its effectiveness in reducing the
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tubulo- interstitial and glomerular damage
induced by CCl, in animal model.

MATERIAL AND METHODS

The experiment was performed on male BALB C
mice (20-30 g). Animals were kept in well
ventilated animal house with 12 hr light and dark
photo cycle. They were fed on standard laboratory
food. The general behaviour and body weight of
animals was recorded regularly throughout the
experimental period. The animals were randomly
grouped in to group A (control group), group B
(administered with CCly) and group C, group D
and group E.

The group B, C and E received vitamin E
orally in dose of 1, 10 and 50mg/kg body weight
respectively for the duration of 5 weeks. The CCl,
nephrotoxicity were induced in mice at a dose of
1 ml/kg subcutaneously weekly. The CCl; was
mixed with olive oil. At the end of experiment all
animals were weighed again before they were
sacrificed. The kidneys were excised and gross
examination was done.

Finally, specimens were preserved in
separate containers in 10% formalin. Tissues were
stained with Hematoxylin and Eosin and were
studied with light microscope for histological
changes. The changes were noted at magnification
of 4%, 10x and 40x. EGTI Scoring and grading
system was applied in order to evaluate the
degree of nephrotoxicity."* The results were
expressed as mean and standard deviation of
variables. One-way ANOVA was performed and
the level of significance was set at p-value <0.05.

RESULTS

The CCl, treated animals were observed with
changes in behaviour immediately after
administration of CCl; injection. The animals
appeared less active and lethargic. Moreover, the
change in colour of kidneys was noticed in
animals exposed to CCly. They were lustreless
and pale brown in colour.

The tissues were examined under light
microscope for following parameters.

i) Tubulo-interatitial damage:

These changes were graded as no damage = O,
inflamation and heamorrhage in less than 25% =1,
nesrosis up to 25% = 2, necrosis upto 60% = 3,
necrosis more than 60%= 4. One-way ANOVA
shows highly significant p-value (0.0001<0.05). It
was observed that CCl; treated experimental
groups B, C, D and E developed tubulointerstitial
changes as compared to control group A. The
results are mentioned in table-1.

ii) Glomerular damage:
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These changes were graded as no damage = O,
thickening of bowmans capsule =1,retraction of
glomerular tuft = 2 and fibrosis = 3. Statistical
analysis one-way ANOVA showed highly
significant p-value (0.0001 <0.05). The results are
shown in table-2.

The microscopic study of the kidneys
sections of a control group showed normal
parenchymal architecture and no significant
lesions were noticed.

The representative photographs are
mentioned in figure-1 and 2.

Table-1: Shows vitamin E effect on
tubulointerstitial changes

Groups n |Mean| SD

Group A (Control) 7 | 0.00 | 0.000
Group B (CCl, only) 7 1250 | 0233
Group C (CCly + 1 mg/kg Vitamin E) 7 | 2.26 |0.1949
Group D (CCly 10 mg/kg Vitamin E) 7| 2.26 |0.1949
Group E (CClL+ 50 mg/kg Vitamin E) 71084 | 0.307

(p-value =0.0001 <0.05)

Table-2: To show vitamin E effect on glomerular

damage
Groups n (Mean| SD
Group A (Control) 7 1 0.00 | 0.000
Group B (CCl, only) 71 2.52(0.1303
Group C (CCls+ 1 mg/kg vitamin E) 7 12.28(0.1788
Group D (CCls+ 10 mg/kg Vitamin E) 71 2.3 (0.1224
Group E (CCls+ 50 mg/kg Vitamin E) 7 1 {0.000
(p-value =0.0001<0.05)
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Figure-1: Photomicrograph of a section of kidney

of a control group
showing normal histological appearance of glomerulus with
normal visceral and parietal layers of the Bowman’s capsule (large
arrows), cuboidal cells of the proximal convoluted tubules
containing a brush border extending into the lumen of the renal
tubules (small arrows). The interstitial spaces among the renal
tubules have normal appearing red blood cells (arrow heads).
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Figure-2: Photomicrograph of a section of kidney
from a mouse administered with CCl,
showing atrophy of the glomerulus (large arrows), tubular
necrosis (arrow heads) and cellular cast within lumen of the
tubules (small arrows). The interstitial spaces among the
tubules are heavily congested with red blood cells.

DISCUSSION

Present study was conducted to demonstrate the
protective ability of vitamin E against renal
damage induced by CCl; in albino mice. The
kidneys are one of the most important organs.
They remove waste products from the body,
maintain balanced electrolyte levels, and regulate
blood pressure. Various drugs and chemicals are
responsible for nephrotoxicity. Carbon
tetrachloride (CCly;) has been used widely to
induce tissue injury as a model to study the
protective effects of drugs and plant extracts.'>'®
The carbon tetrachloride leads to formation of free
radicals and it reduces activity of antioxidant
enzymes.'” A single dose of CCl, leads to oxidative
stress and lipid peroxidation, which causes leakage
of cellular enzymes in to blood and causes cell
damage.

It has been reported by previous studies
that CCl, causes extensive renal damages. One of
the renal histopathological studies on rats
conducted by Rincon AR in 1999, demonstrated
the glomeruli with mesengial hypercellularity and
capillary wall thickening. In some other studies
CCly is associated with the significant alteration in
renal function tests and histological studies
revealed the degenerative changes such as swelling
of renal tubules and atrophy of glomeruli.

In the current study CCly; was used to
induce renal injury. The carbon tetra chloride
caused significant renal injury in group B, C, D
and group E observed as inflammation and
haemorrhage in tubules, tubular necrosis and
glomerular damage. The glomerular changes were
evident by thickening of Bowman ’s capsule and
retraction of glomerular tuft. The results suggested
that these changes were significantly reduced in
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vitamin E treated groups especially in dose of 50
mg/kg body weight.

Highly significant work has been done till
recently, that clearly demonstrates the potent
nephrotoxic effect of carbon tetrachloride.'® One of
the study is recently been conducted by Rashid in
2013 concluded the protective role of flavonoid
containing extract of Oxalis corniculata in CCly
treated animals. Other study performed by Sibel
Ozden in 2012 in which animal model of renal
damage was designed and protective role of
vitamin E was observed in dose of 100mg/kg body
weight."

Consequently, the present study findings
demonstrate that the vitamin E in a dose of 50
mg/kg body weight showed a remarkable
improvement in tubular and glomerular damages in
kidneys of mice. The antioxidant ability of vitamin
E could justify its protective role.

CONCLUSION

This study reveals that tubulo-interstitial and
glomerular damage caused by CCl, can be reduced
by vitamin E in dose of 50 mg/kg body weight.
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