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Abstract
Oxidant injury has been implicated in the pathogenesis of inflammatory, metabolic and toxic insults in
ischemic –reperfusion injury. Oxidant injury is initiated by free radicals and reactive oxygen
molecules .However when the cells are exposed to oxidant stress several different antioxidant
defense systems operate to prevent or limit the injury. Ceruloplasmin one among such antioxidants; a
powerful free radical scavenger.
Aim: To study the effect of vitamin C on tissue ceruloplasmin level following renal reperfusion.
Materials and Methods:
Wistar albino rats were divided into Group I, II & III the Gr. II the
experimental groups) were subjected to ischemia for 60 minutes followed by 24 hrs of reperfusion.
The Gr.III was pre- treated with vitamin C (20mg/kg.bw) for 30 days followed by 60 minute
ischemia & 24hrs of reperfusion. After the experimental procedure was over; the kidneys were
removed and homogenized. The homogenized tissue was used for biochemical estimation of lipid
peroxidation & ceruloplasmin.
Result: A significant in the levels of tissue lipid peroxidation (MDA) and increase in tissue
ceruloplasmin level was observed in Group II compared to those in Group I (normal control)
However, the pre- treated group (Group III) showed an increase in the levels of ceruloplasmin and a
decrease in lipid peroxidation in comparison to group II.
Conclusion: The results of the present study suggest that administration of vitamin C prior to renal
ischemia reperfusion protect the renal tissue from the free radical induced reperfusion injury.
Keywords: renal ischemia reperfusion; MDA; ceruloplasmin; Vitamin C
1. Introduction
Oxidant injury has been implicated in the
pathogenesis of inflammatory, metabolic and
toxic insults, in ischemic-reperfusion injury1.
Oxidant injury is initiated by free radicals and
reactive oxygen molecules which are
generated by activated neutrophils, monocytes,
and mesangial cells, during normal and
abnormal metabolic processes. When cells and
organs are exposed to oxidant stress, several
different antioxidant defense mechanisms
operate to prevent or limit oxidant injury1
oxidant injury results from the shift in the
oxidant/antioxidant balance1.
Renal ischemia-reperfusion injury constitutes
the most common pathogenic factor for acute
renal failure and is the main contributor to
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renal dysfunction2. Many studies have
demonstrated that reactive oxygen species play
an important role in ischemic acute renal
failure,3-6. Several in vivo animal studies
document a role of reactive oxygen molecules
in causing tissue injury7-10 Ascorbic acid has
been used to protect against corneal damage
from free radicals in rabbits 11. In addition, it
has also been used to improve the renal
hemodynamics and decrease oxidative stress,
inflammation and fibrosis in the ischemic
kidney of pigs 12. While previous studies have
shown the role of vitamin E in reducing injury,
the role of vitamin C has been less extensively
studied.
The Ceruloplasmin is a copper based
glycoprotein with a molecular weight of
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132,000 that can bind to six or seven copper
ions under physiological conditions and
mediates free radical metabolism in the
extracellular compartment ions13 Previous
studies have shown that the level of lipid
peroxidation and scavenging enzymes such
as glutathione & SOD levels were altered
following renal reperfusion,14,15 .However not
many studies have been conducted to co
relate the role of vitamin C on ceruloplasmin
level following renal reperfusion.. Therefore,
the present study was designed to investigate
the efficacy of ascorbic acid as a free radical
oxygen scavenger on ceruloplasmin level
following renal reperfusion
2. Materials &Methods :
Inbred Wistar rats weighing (200-300) gm
were used in the present study. Animals were
housed;
(4-5) rats per cage and fed adlib. All
experimental protocols were approved by the
ethical committee of Manipal university
[formerly known as Manipal Academy of
Higher Education (MAHE)], Manipal,
Karnataka, India. For the experimental
purpose, the animals were divided into the
following groups;
Group I: Normal control.
Group II. Experimental control (The animal
underwent 60 minutes ischemia followed by
24hrs of reperfusion.
Group III: Pre- treatment with Vitamin C for
30 days followed by 60 min ischemia & 24 hrs
reperfusion.
2.1 Experimental procedure: On the day of
the experiment the rats were anesthetized
intraperitoneally with pentabarbitone sodium
(40/mg/kg/bw) under strict aseptic conditions.
The abdomen was opened by left flank
incision. Left renal artery and vein were
identified and dissected free from the
surrounding fat and tissues. Animals were pretreated with vitamin C for 30 days. On 31st
day animals were anesthetized and renal
ischemia was produced for 60 min followed
by 24 hrs reperfusion. After 24 hrs of
reperfusion the kidneys were removed and
kept in cold phosphate buffered saline (PBS,
0.9%). The reperfused kidney was blotted dry
and minced. The minced tissues were
transferred to a glass homogenizer containing
10 ml of cold PBS (pH 7.4) and were
centrifuged at 3000 rpm for 30 minutes to
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obtain the supernatant. The supernatant
obtained were used to estimate the
biochemical parameters such as MDA &
ceruloplasmin.
2.2 .1 Estimation of MDA: MDA was
estimated by the method described by
Kartha& KrishnaMurthy16. Thiobabutric acid
reactive material was expressed in terms of
nano moles of MDA /gm wet tissue.
2.1.2 Protein Estimation: Protein content of
the tissue samples was determined by Lowry
et al method 17
2.1.3 Ceruloplasmin
Estimation:
ceruloplasmin content of the tissue samples
was determined by Henry etal method The
content was expressed as mg/protein18.
2.1.4 Statistical analysis:
All data are
expressed as mean ± SD. Data were analyzed
by using non-parametric (Kruskal- Wallis) test
followed by multiple comparison test with p<
0.05 considered as being significant.
3. Results:
Renal ischemia of 60 minutes followed by 24
hrs.of reperfusion showed a significant
increase in tissue lipid peroxidation level
(MDA, 56.47 ± 5.4 Table .1) as compared to
the normal control (4.37± 1.59P < 0.0001) ;
whereas the level of ceruloplasmin showed a
decrease 4.533±0.681 :.13.5± 1.87). Treatment
with vitamin C showed a reverse effect ( ie the
tissue MDA level was significantly reduced
(31.40± 3.79: 56.47±5.46 )and ceruloplasmin
level showed a significant increase (7.015±
0.522 compared to experimental control.
4.533± 0.68 Table .1)
4. Discussion:
The results of our study showed that the renal
tissue ceruloplasmin concentration decreased
following renal ischemia reperfusion like other
antioxidant such as reduced glutathione &
superoxide dismutase. The Ceruloplasmin
(Cp) is a copper based glyco protein with a
molecular weight of 132,000 that can bind to
six or seven copper ions under physiological
conditions and mediates free radical
metabolism in the extracellular compartment
ions13.Goldstein et al19.have suggested that
ceruloplasmin is capable of scavenging
superoxide radicals and its free radical
scavenging activity was confirmed by
Gutteridge20. However, its ability to fight
oxidative damage is found to be weaker than
superoxide dismutase. Thus, the interaction of
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ceruloplasmin with free radical might be one
of the reasons that its level decreased
following induction of ischemia and
reperfusion. Ceruloplasmin (Cp) is a
ferroxidase that oxidizes toxic ferrous iron to
its nontoxic ferric form 21
Previous studies have shown that the levels of
Cp are likely to increase during injuries
because CP is an acute phaseprotein & further
investigators suggest that antioxidant property
of Cp is likely to be crucial during CNS injury
such as ischemia or mechanical trauma22.
Ceruloplasmin prevents free copper ions from
catalyzing oxidative damage. The ferroxidase
activity of ceruloplasmin (oxidation of ferrous
iron) facilitates iron loading onto its transport
protein, transferrin, and may prevent free
ferrous ions (Fe2+) from participating in
harmful
free
radical
generating
reactions.21Ceruloplasmin is an effective
antioxidant for a variety of radicals and has a
potent peroxidase property to decompose
hydrogen peroxide in the presence of reduced
glutathione. It inhibits the peroxidase activity
of myeloperoxidase in a concentrationdependent manner and shows selective binding
to myeloperoxidase in vitro22, 23 However,
upon pre-treatment with vitamin C the level of
Cp significantly increased compared to the
experimental control. Previous studies on
laboratory animals and young humans reported
that with high dose of vitamin C intake
decreased
the
levels
of
serum
ceruloplasmin.24,25 Findings of this study is not
in agreement with the previous study ; which
may be due to the difference in the dosage
levels. In the present study the dosage used
was 20mg/kg b.w. It plays an important role in
antioxidant protection against organic and
inorganic oxygen radicals from iron and
ascorbate. Since not many studies have
examined the tissue ceruloplasmin following
renal reperfusion injury; further studies may
be required to elucidate the exact role of
ceruloplasmin in renal ischemia followed by
reperfusion.
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TABLE 1: Effect of pre-treatment with vitamin C prior to the induction of 60 minutes of
renal ischemia followed by 24 minutes of reperfusion on tissue levels of MDA
&ceruloplasmin
Groups

Animals

MDA
nmol/gm wet tissue
4.37± 1.59

Ceruloplasmin
gm/mg protein
13.5± 1.87

Group I

7

Group II

7

56.47±5.40*

4.533±0.681*

Group III

7

31.40± 3.79*

7.015± 0.522

(values are expressed as mean ±SD. n=7).
(Gr. I versus Gr II &Gr.III. * P<0.0001).
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