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Abstract

The ameliorative potential of aqueous leaf extract of Terminalia Arjuna and taurine were studied against
Cisplatin induced nephrotoxicity and hepatotoxicity. Total 36 male Wistar rats were separated into six
groups (n = 6). Group 1 was maintained as normal control. A single dose of Cisplatin (5 mg/kg i.p) was
administered on day 1 to groups 2, 5 and 6. Groups 3 and 5 were administered for 14 days (p/o) with
aqueous leaf extract of Terminalia Arjuna @ 400 mg/kg bodyweight from day 1. Group 4 and 6 received
received taurine @ 1000 mg/kg body weight orally for 14 days. After the experimental procedure, body
weight, total protein and prothrombin time were assessed.

In the present study, body weights and total protein showed a significant (P < 0.05) reduction in group 2
when compared with group 1 and there was significant (P < 0.05) improvement in the treatment groups 5
and 6. The results of prothrombin time revealed a significant (P < 0.05) increase in group 2 and
significant (P < 0.05) decrease in groups 5 and 6 compared to group 2. In conclusion, aqueous leaf
extract of Terminalia Arjuna and taurine were found to possess protective action against Cisplatin
induced nephrotoxicity and hepatotoxicity.
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Introduction

Cisplatin is inorganic platinum based chemotherapeutic drugt and it has been shown to be
effective against different tumor types includes head, neck, lung, esophageal, stomach, urine
bladder, skin prostate, lymphoma and neuroblastoma, myeloma, sarcoma, mesothelima,
cervical and osteosarcoma [. Cisplatin reacts with nucleophilic sites in DNA and causes
damage to tumors via apoptosis by activating some intracellular signaling pathways . Despite
its valuable antitumor action, Cisplatin has various adverse effects, which influence the
gastrointestinal, neurological, and hematological system [ . Its administration has been
accompanied by nephrotoxicity Bl hepatotoxicity [ and cardiotoxicityll. Different
mechanisms have also been reported describing the Cisplatin toxicity. Oxidative stress plays
an important role in Cisplatin toxicity [], adverse effects were due to increased production of
reactive oxygen species [ and also induces lipid peroxidation, inflammation and hypoxia [,
These injuries reduce glomerular infiltration and cause acute nephrotoxicity [, Also,
hepatotoxicity is associated to oxidative damage and mitochondrial dysfunction [*2,

Hence there is a necessity for investigation of ways to prevent the toxicity of Cisplatin
treatment. Herbal medicines can be used to prevent and treat the diseases [*3l. Terminalia
Arjuna, commonly known as Arjuna belongs to family Combretaceae. It contains several
bioactive compounds which provide various health benefits, such as many specific
phytoconstituents including arjunolic acid, triterpene glycosides-arjunetin, arjunoglucoside,
falvonoids and glycosides etc., (4. Clinical evaluation of various preparations from Terminalia
Arjuna demonstrated its beneficial role in the treatment of coronary artery disease. In addition,
the Terminalia arjuna bark powder also possess diverse beneficial properties, such as anti-
carcinogenic in human and mice [, anti-dyslipidaemic in rat, anti hypocholesterolaemia in
rabbit, anti-inflammatory and antioxidant in rat [*61. Taurine (2-aminoethane sulfonic acid) is
the major intracellular free B-amino acid, it acts as an antioxidant in a variety of invitro and
invivo systems. It is present in many food stuffs, such as milk, meats and seafood and also
found in high intracellular concentrations in most animal tissue [*7]. Taurine can protect various
organs from toxin and drug-induced pathophysiology 81,
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Besides, its mechanism of action as a protective agent has
also been established in many organ dysfunctions [ 201,
Therefore, in the present study, we aimed to investigate
whether taurine could offer any protection against Cisplatin-
induced toxicity using rat as the animal model.

Material and methods

Chemicals

All chemicals were of analytical grade and they are obtained
from Qualigens Pvt. Ltd.,, Mumbai and SRL Pvt. Ltd.,
Mumbai, India.

Plant material and preparation of leaf extract

The fresh leaves of T.arjuna plant were collected from
Hyderabad, India. The plant species were authenticated by
Scientist, Agricultural College, Hyderabad, India. The fresh
leaves of T.arjuna were washed twice with distilled water and
shade dried at room temperature for 40-45 days. Leaves were
powdered using a mechanical blender. Thereafter, 1 g powder
was mixed with 100 ml of boiled distilled water and stirred on
hot plate for 15 minutes. After the process, extract was filtered
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through Whatman No. 1 filter paper. The filtrate was kept at
low temperature (4 °C) for further use 24,

Animals and Experimental Design

Thirty six male Wistar rats aged about 3 months with an
average body weight of 180 + 10 g were obtained from Vyas
labs, Hyderabad. They are divided into six equal groups (n=6)
with different treatments (Table 1). The animals housed in
polypropylene cages, under controlled environmental
conditions (20-22°C) and 12 hour dark and light cycles with
sterilized dried clean, autoclaved rice husk was used as
bedding material, which was changed on alternate days. The
rats were maintained on standard balanced diet with drinking
water ad libitum throughout the experimental period. All the
experimental procedures and protocols used in this study were
reviewed and approved by the Institutional Animal Ethical
Committee (N0.5/22/C.V.Sc., Hyd. IAEC- Rats/29.02.2020)
and were in accordance with the guidelines of the Committee
for the purpose of Control and Supervision of Experiments on
Animals (CPCSEA).

Table 1: Experimental design with group wise treatment protocol

Groups

Treatments

No. of Animals

1. Normal saline for 14 days (Control) 6

Cisplatin Control (5mg/kg B.wit. i.p single dose on day 1)

Aqueous leaf extract of Terminalia arjuna Control (400mg/kg B.wt Oral Route for 14 days)

Taurine Control (1000mg/kg B.wt Oral Route for 14 days)

Cisplatin (single dose on day 1) + Aqueous leaf extract of Terminalia arjuna(1-14 days)

SO wWIN

Cisplatin (single dose on day 1) + Taurine (1-14 days)

|| |o|o

Blood collection After completion of 14 days, the blood
samples were collected from retro-orbital plexus of
experimental rats for further investigation.

Analysis

Rat body weights were taken on 7" and 14" day. Total protein
is analyzed by kits from ERBA diagnostics Ltd, Surat, India.
Prothrombin time was estimated based on time required for
clot formation after adding thromboplastin reagent to normal
anticoagulated plasma.

Statistical Analysis

Data were subjected to statistical analysis by applying one-
way analysis of variance (ANOVA) using the statistical
package for social sciences (SPSS). Differences between

means were tested using Duncan’s multiple comparison tests
and significance was set at P< 0.05.

Results
The various experimental investigations recorded were group
wise mean body weight, total protein and prothrombin time.

Body weight changes

Significant reduction (P < 0.05) in body weight (g) was
observed in Cisplatin treated rats (group 2) as compared with
non-toxic control (group 1, 3 and 4). Rats treated with
aqueous leaf extract of Terminalia arjuna (group 5) and
taurine (group 6) showed significant increase (P < 0.05) in
body weight when compared with group 2 (Table 2 and
Figure 1).
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Fig 1: Average body weights (g) of different groups of rats
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Total protein
Total protein (g/dl) level found to be significantly decreased
(P < 0.05) in rats treated with only Cisplatin (group 2),

http://www.thepharmajournal.com

whereas treatment with the aqueous leaf extract of Terminalia
arjuna (group 5) and taurine (group 6) was found to protect
the rats from such effects of Cisplatin (Table 2 and Figure 2).
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Fig 2: Total protein concentration (g/dl) in different groups of rats

Prothrombin time
In Group 2, the prothrombin time (sec) is significantly (P <
0.05) increased compared to group 1, 3 and 4. Administration

of aqueous leaf extract of Terminalia arjuna (group 5) and
taurine (group 6) significantly (P < 0.05) decreased values
when compared to group 2 (Table 2 and Figure 3).
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Fig 3: Prothrombin time (sec) in different groups of rats

Table 2: Average body weights (g), total protein (g/dl) and prothrombin time (sec) of different groups of rats

Group Day 7 Body weight | Day 14 Body weight | Total protein | Prothrombin time
1.Normal Control 222,96 £0.51 ¢ 231.31+0.382 11.09+0.11°2 10.08 £0.11°
2.Cisplatin Control 164.40 +1.23 ¢ 153.85+0.96 ¢ 6.31+0.07° 16.22 £ 0.15%
3.Terminalia arjuna 220.15+0.49" 229.81+0.56 2 10.80+0.1223| 10.40+0.17°
4.Taurine 221.56 + 0.53 230.38+£0.522 10.85+0.322| 10.36+0.18°¢
5.Cisplatin + Terminalia arjuna 204.91+£0.82°¢ 213.81+0.49° 8.25+0.19° 13.31+0.22°
6.Cisplatin + Taurine 206.48 £0.73 ¢ 214.63+0.33°P 8.40+0.14° 13.25+0.16°

Table 4.1: Average body weights (g) of different groups of rats Values are Mean + SE (n =6); One way ANOVA with Duncan’s
post hoc test (SPSS). Means with different alphabets as superscripts differ significantly (P < 0.05) among the groups (Vertically).

Discussion

Cisplatin (5 mg/kg, i.p) administration to the rats resulted in
noticeable nephrotoxicity and hepatotoxicity in Cisplatin
control rats, which was manifested by frequent urination,
diarrhoea, abnormal posture and ataxia as compared to normal
control rats. Dissection of these animals indicated that the loss
of the body weights were due to loss of skeletal muscles and

adipose tissue as previously suggested by %2, This weight loss
observed in the Cisplatin treated group may be because of
reduced appetite and enhanced catabolic rate, which are
considered as the obvious side effects of chemotherapy. It
could also be due to Cisplatin induced dysfunction of the
gastrointestinal system. The treatment affects the target
organs like kidney and liver as evidenced by their elevated
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functional markers in the serum of the Cisplatin treated group
(231, In, contrast, There was no difference between the body
weights before and after the experiments among the groups 2+
25,261 Decrease in the body weights was also observed due to
gastrointestinal toxicity 27281,

In the present study, the body weights of rats in toxic control
group 2 were significantly reduced when compared to non-
toxic control groups (1, 3 and 4) at respective time intervals.
The decrease in body weights in Cisplatin group is attributed
to oxidative stress and excess ROS generation, which leads to
altered metabolism 2°1, The decrease in body weight of the
animals in this study correlate with the reduced food intake
observed during the experimental period. Weight gain
observed in the treated animals (groups 5 and 6) may be due
to restoration of antioxidant defenses.

The present study also revealed a significant alteration in the
total protein in toxic control group 2 when compared to the
non-toxic control groups (1, 3 and 4), which might be
attributed to the impairment of liver function due to Cisplatin
administration resulting in oxidative stress and decreased
capacity of liver to synthesize proteins. Cisplatin
administration caused a significant decrease in serum proteins
by its impaired synthesis in liver 9. Total protein levels
reduced in hepatotoxic/nephrotoxic conditions resulted from
the faulty protein biosynthesis (% %21, Cisplatin administration
produced a significant decrease in total proteins that reflect its
interaction with cell membrane, leading to altered cell
membrane permeability and alteration of functional integrity
in the kidney 31, These significant decrease in total protein
due to the direct effect of the Cisplatin on protein metabolism
or due to enhanced proteolytic activity as a consequence of
increased metabolic demands following exposure to Cisplatin
(34 There was significant increase in the total protein of
treatment groups (5 and 6) compared to the values of toxic
control group.

Tissue injury induced by Cisplatin injection may explain the
marked changes in prothrombin time (Pt). In addition, a
significant gradual increase in the Pt started 1 day after
Cisplatin injection and peaked after 4 days. The increase in Pt
was accompanied with significant decrease in the platelet
count. This could be attributed to activation of platelets as a
result of activation of coagulation cascade activated platelets
liberate chemotactic substances and adhesion molecules,
which attract coagulation factors, inflammatory mediators,
leukocytes and other platelets from blood to the injured tissue
causing thrombocytopenia [, The hematological parameters
are fit with the biochemical and histological results which
confirmed by the renal impairment 4 days after Cisplatin
injection 561,

Conclusion

In conclusion, Cisplatin caused the formation of free radicals
in the liver and kidney by reducing the antioxidant indices.
However, aqueous leaf extract of Terminalia Arjuna and
taurine supplementation to Cisplatin injected rats exhibited no
adverse effects indicating its protective antioxidant property.
Thus, present investigation confirmed the protective role of
Terminalia Arjuna and taurine against Cisplatin toxicity.
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