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ABSTRACT
The present study was undertaken to determine the possible beneficial effect of Arjunolic
acid on liver and kidney injury caused by Cyclosporine A, a well-known immunosuppressant and the
immunomodulatory effect of arjunolic acid in fish (Carassius auratus).Arjunolic acid was isolated
from the bark of Terminalia arjuna using chromatographic method. Arjunolic acid has been proved
to possess beneficial effect against various pathological states. It has cardio protective,
nephroprotective and Immunomodulatory activity. Cyclosporine A was diluted in a lipid solution
(olive oil) that was administered once a day at a daily dose of 20mg/kg body weight for 3 days. The
control fish was maintained without induction. In fish model kidney is the hemopoietic system.
Hence, the present study was focused in liver and kidney. Arjunolic acid extract (10 mg/ kg body
weight) was administrated to fish (carassius auratus) for 3 days along with Cyclosporine A. In the
fish (carassius auratus) the lysosomal enzyme activity and histopathological studies of liver and
kidney were carried out. Hence, in future Arjunolic acid extract serves as a promising Phytochemical
that can be developed as an immunoadjuvant in the aqua culture and in pisci culture.
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INTRODUCTION
Liver and kidney plays a important role in detoxification and excretion of many
endogenous and exogenous compounds. Any impairment to its functions may lead to many
implications on one’s health. Management of liver diseases is still a challenge to the modern
scientific community. 1 The beneficial effects of Terminalia arjuna bark powder and its extract
were also established in liver and kidney diseases as a immunomodulators.2 The immune system is
defense system of the body that provides protection against foreign particles, which are
disease causing microbes. 3 The bark of Terminalia arjuna is a deciduous tree of combretacea
family, has been widely used for the treatment of various diseases.4 Cyclosporine exposure on
renal dysfunction after cardiac transplantation, two large studies demonstrated that no
relationship between cyclosporine concentration and the decline in renal function measured as
the slope of serum creatinine as a function of time or by serial GFR measurements. 5 And a
case-control study showed that cyclosporine doses and trough levels in the 24 heart transplant
patients,6 who developed end-stage renal disease were not different from those of patients
who maintained stable renal function.7 Aquaculture is the fastest growing animal food sector
producing with an average annual increase of 6.2% per year. Numerous studies have shown
that fish treated with medicinal plants enhanced immune parameters,8,9 for example fish
(carassius auratus) fed with a immunosupressive agent cyclosporine A for a period of 3 days
.The medicinal plants have hepatoprotective properties, immunomodulatory effects and anti
inflammatory activities. 10 Investigation was projected to determine toxicity profile of the bark
extract of Terminalia arjun in experimental fishes. It was also investigated for their hematological,
biochemical, and histopathological changes in liver and kidney tissues after the treatment.11

MATERIALS AND METHODS
Plant Material
Terminalia Arjuna, belonging to the family Combretaceae, holds a reputed position in both
Ayurveda and Yunani systems of medicine. The bark of Terminalia Arjuna was obtained from local
market and was authenticated. The experiments were conducted according to the ethical norms
approved by ministry of social; Justice and empowerment, Government of India and institutional
Animal Ethics Committee guidelines (IAEC No. Bio BWC. 009/2010).

Preparation of the Extract
The extract of Terminalia Arjuna, extract containing Arjunolic acid was carried out by
following the method.

12,13

Briefly, after collection the bark of Terminalia Arjuna was cut into small

piece, dried and ground into power (1 kg) which was then extracted with petroleum ether (20 h) to
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remove greasy non polar material. After removing the petroleum ether the crude material was
subsequently extracted with diethyl ether (40 h). The crude material was filtered and evaporated then
purified to column chromatography. The crude material was filtered off and the mother liquor was
concentrated under reduce pressure to yield a yellowish white amorphous solid which showed two
spots on thin layer of chromatography.

Fish and Maintenance Condition
A total of 24 fish were randomly distributed in 4 rectangular tank filled with 250 L of well
water. Fish were fed twice a day based on their body weight. All the aquaria were aerated
continuously and total 90% of the water was exchanged weekly thrice. Fishes were maintained under
these conditions and acclimatized for one week. Then the fish was treated with cyclosporine A and
arjunolic acid for 3 days. The tissues were used as an experimental animal for further studies.

Cyclosporin A Induced Toxicity in Fish
Cyclosporine A was diluted in a lipid solution (olive oil) that was administered once a day at
a daily dose of 20mg/kg body weight. There was without induction of control fish.

EXPERIMENTAL DESIGN
The experimental animals were grouped into 4 groups of six fishes each follows:
GROUP I: Control untreated fishes.
GROUP II: Cyclosporine A (20 mg/kg body weight) was administrated for a period of 3 days.
GROUP III: Cyclosporine A induced (20 mg/kg body weight) and treated with Terminalia Arjuna
extract containing Arjunolic acid (10 mg/ kg body weight) for 3 days.
GROUP IV: Treated with Terminalia Arjuna extract containing Arjunolic acid (10 mg/ kg body
weight) for 3 days.

HISTOPATHOLOGICAL STUDIES
One animal from each of the treated groups showing maximum activity as indicated by
improved biochemical parameters was used for this purpose. The animals were sacrificed and
the abdomen was cut open to remove the liver and kidney. The liver and kidney was fixed in
Bouin’s solution (mixture of 75 mL of saturated picric acid, 25 mL of 40% formaldehyde and
5mL of glacial acetic acid) for 12 h and then embedded in paraffin using conventional
methods14 . They were then cut into 5 μ m thick sections and stained using haematoxylin-eosin
dye and finally mounted in diphenylxylene. The sections were observed under a microscope
for histopathological changes in liver architecture and their photomicrographs were taken.
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RESULT AND DISCUSSION
Recent years, Phytochemicals have been extensively investigated as a source of medicinal
agents.

15,16

Thus it is anticipated that Phytochemicals with adequate antioxidant efficacy can be used

for the treatment of various diseases. A great number of natural medicinal plants have been tested for
their antioxidant activities and results have shown that the raw extracts were more effective. Thus
medicinal plants are best potential source of natural antioxidants. 17
There are now numerous studies suggesting that various forms of chemical and physical
stress can damage or destabilize the lysosomal membrane, thereby leading to the leakage of
lysosomal enzymes into the cytosol of the cell. In similar our present study indicates the
Cyclosporine A induced fishes are also increase the activity of lysosomal enzymes in kidney of
carassius auratus it leads to over activity of enzymes and leakage of lysosomes in cells this can be
suppressed by the Arjunolic acid.
Cyclosporine A is one of the immunopressive agents in the management of solid organ
transplantation.18 Arjunolic acid extract of Terminalia Arjuna have been proved to possess
therapeutic effects in many clinical studies. The previous study shows that the bark extract of
Terminalia Arjuna has a definite immunomodulatory effect and also possess cardio protective, antiinflammatory, antihepatotoxic and immunomodulatory property in mice.19 Our present study is
linked with the above report in fish model.
The present investigation revealed that administration of Cyclosporine A (20 mg/kg daily for
3 days) resulted in liver and kidney toxicity as evidenced by marked deterioration of renal function.
Many researchers have reported the immunomodulatory and anti-inflammatory activity in
Terminalia Arjuna.
The present investigation revealed that administration of Cyclosporine A resulted in
immunosuppressant activities, as evidenced by the activity of lysosomal enzymes like, acid
phosphatase β-D-Galactosidase, β-D-Glucuronidase, N-acetylglucosaminidase and cathepsin D. This
observation was correlated well with earlier observation that demonstrated significant changes
including anti-inflammatory action and functional dearrangement in experimental animals following
Cyclosporine A administration.20 The treatment of fish (Carassius auratus) with arjunolic acid
extract along with Cyclosporine A reduced the activity compared with Cyclosporine A treated and
brought back to near normal. In the present study, Cyclosporine A treated fishes resulted in
hepatotoxicity as evidenced by the marked decreased level of ALP, AST and ALT which has
reported in previous studies. This observation was correlate with earlier observation which
demonstrated significant changes in hepatic cells during Cyclosporine A administration. The
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treatment of fish with arjunolic acid extract along with Cyclosporine A has brought back to near to
normal. It shows arjunolic acid can protect the hepatic cells.
Previous study shows the goldfish Carassius auratus nephron, like that of the mammal, can
regenerate the proximal tubule epithelium following toxic injury. The source of these cells appears to
be primarily from the distal portions of the nephron. What signals these cells to synthesize DNA and
to divide is unknown. Several theories have been proposed to explain proliferative responses in the
kidney.21,22,23,24 The nephrotoxic substance could have a direct effect on the cells, inducing them to
divide. The toxicant may, however, indirectly stimulate the cells to divide by inducing the production
or release of mitogens, or by removing an inhibitor of25 division.
Hitopathological studies also confirm that the treatment regimen of arjunolic acid is
Cyclosporine A treated fish was able to alleviate the toxic effect of Cyclosporine A as evidenced by
the regeneration of glomerulus. Hence, the present study indicates use of arjunolic acid aqua culture
techniques to combat the stress related problem.
Figure: 1 Histopathological Analysis Of Kidney In Control and Experimental Fish (Carassius Auratus)

Haematoxylin and eosin stained kidney section of 630 x:
Group-I: Kidney from control (a) indicates the normal.
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Group-II: Cyclosporine A treated. (b) Indicates the tubular epithelial degeneration, infiltration of
heterophils, and congestion and accumulation of melanomacrophages.
Group-III: Cyclosporine A + Arjunolic acid treated. (c) Indicates the regeneration and swelling of
tubular epithelium.
Group-IV: Arjunolic acid alone treated. (d) Indicates the regeneration of epithelium.
Figure 2: Histopathological Analysis Of Liver In Control And Experimental Fish (Carassius Auratus)

Haematoxylin and eosin stained liver section of 630 x:
Group-I: Liver control fishes revealed a normal.
Group-II: Cyclosporine A treated. Multiple foci of melanomacrophages are present.
Group-III:

Cyclosporine A + Arjunolic acid treated. Multiple foci of melanomacrophages

accumulation are present.
Group-IV: Arjunolic acid alone treated same in normal control.
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CONCLUTION
From this investigation it is evident that, the need of the hour is to explore the drugs
which are effective on immune system. The synthetic immunostimulants has reported with
adverse effects, hence, there is a need to develop herbal immunomodulators without adverse
effect. The effect of arjunolic acid to nullify the toxic effect of Cyclosporine A and
immunomodulatory effect were recognized in fish model.
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