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ABSTRACT

Although it is being an extremely potent cytotoxic drug, cisplatin has vital poisonous adverse effects
limiting its use like nephrotoxicity, neurotoxicity and ototoxicity hepatotoxicity. It is thought that
cisplatin-induced hepatotoxicity is caused by oxidative stress ensuing from raised reactive oxygen
species (ROS). This study was designed to scrutinize the hepatoprotective effect of plant extract
from a lichen species, Dolichousnea longissima (DUL) at doses, 100 and 200 mg/kg, against
cisplatin induced hepatic damage. 30 wistar albino rats were divided into 5 groups, including 2
experimental, 1 control and 1 standard, 5 mg/kg/day of cisplatin was injected intraperitoneally (I.P)
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daily for 7 days. Following liver damage, DUL was applied at doses of 100 and 200 mg/kg for 7
days. The group given normal diet and water was given a control group. Alanine aminotransferase,
Aspartate aminotransferase, gamma-glutamyl transpeptidase, creatinine, urea and bilirubin were
evaluated in the serum samples obtained from the rat groups. Liver tissues were removed and
were assessed for antioxidant parameters and histological examination. The treatment with DUL
along with cisplatin showed noticeably increased hepatic level in SOD, CAT, GPX and reduced
malondialdehyde level. The results also showed that 200 mg/kg daily dose of DUL might be
considered to have hepatoprotective effect by battening the studied biochemical and antioxidant
parameters and also tissue histological structures. Thus, DUL could be potentially used as a
hepatoprotective agent at a dosage of 200 mg/kg b.w against liver toxicity induced by cisplatin.

Keywords: Dolichousnea longissima; chitosan; cisplatin; antioxidant.

1. INTRODUCTION

Lichens turn out a good variety of secondary

metabolites that take part in ecological
interactions and respond to environmental
changes. They are fashioned through

interdependency amid fungi and algae and/or
cyanobacteria. They're used for numerous
regions in pollution observance, medicinal,
perfumery, beauty and coloring clothes [1].
Lichen materials might play a more than one
organic role, moreover in response to absolutely
unique ecological elements. Anti-viral, anti-
protozoal, anti- proliferative, analgesic, anti-
inflammatory and anti-pyretic moves of usnic
acid referred to as secondary metabolites are
reviewed. Among the various lichen compounds,
usnic acid is that the well-known and studied
metabolite. This metabolite formerly rumored
as antibiotic, anti-fungal, anti-herbivorous,
phytotoxic, and photobiont-regulating and as a
UV-filter [2-4].

Dolichousnea longissima (Ach.) Articus (syn.
Usnea longissima Ach.) consists of a placing
plant structure and lives on bushes (epiphytic).
DU. longissima is one in each of the species
most sensitive to pollutants. In a few European
countries, its fithess is conventional as an
indicator of pollution. The presence of DU.
longissima indicates clear air, whereas its
absence shows impure air. It's been accustomed
strengthen hair and inside the manufacturing of
hygienically products for ladies. In the human’s
medicine of various nations of the planet DU.
longissima has additionally been used significant
as an expectorant, for wound dressing and to
unwavering nostril hemorrhage, none the less as
inside the treatment of ulcers. It's more over
been carried out in the remedy of injuries to the
legs and loins, bone fractures, and pores and
skin eruptions [5].

Moreover currently uses of lichen species is
antipyretic, anti-tumor, cholesterol and
nematocidal residences etc. [6,7]. The isolation
of two new phenolic resin compounds
longissiminonea (1) and longissiminone b (2).
Glutinol (three) become remoted for the number
one time from this lichen and that turned into
antecedently stated from various flowers to
own anti-fungal and analgesic activities. The
structures of those compounds had been
deduced through spectroscopical strategies [8].

As a result, the goal of the present study become
designed to test the hepatoprotective activity of
the plant DU. longissima, of lichens species with
the lively constituent like usnic acid etc. which
show hepatoprotective activity towards cisplatin
triggered liver damage in Wistar rats.

2. MATERIALS AND METHODS
2.1 Chemicals

Chitosan secluded from the cuttlebone of S.
kobiensis with the DDA 85.55% and molecular
weight of 322.04 kDa [9]. All other chemicals
used in the study were of high analytical grade,
product of Sigma Company (USA).

2.2 Animals

Thirty male Wistar albino rats weighing 160-190
g were used. The rats were obtained from Animal
House-holding NBRI, Lucknow. Animals have
been kept in special cages, and maintained on a
constant 12-h light/12-h dark cycle with air
conditioning and temperature ranging 20-22°C
and humidity (60%). Rats were fed with standard
rat pellet chow with free access to distilled water
ad libitum for one week before the experiment for
acclimatization. The protocol for this study has
been approved by the Institutional Animal Ethics



Committee as per the guidance of Committee for
the Purpose of Control and Supervision of
Experiments on Animals-CPCSEA, New Delhi,
with number (IAEC CPCSEA/07/2014).

2.3 Lichen Sample

Dolichousnea longissima (Ach.) Articus (syn.
Usnea longissima Ach.) (DUL) was taken and
identified by a lichenologist, Department of
botany, NBRI, Lucknow.

2.4 Extraction of Lichen Sample (DUL)

The lichen samples was dried in the shade in an
airy place and then stored in paper bags and
kept at natural room temperature. Then the
lichen material was milled by an electrical mill.
The dried ground thallic of the investigated
lichens DU. longissima (50 gm) was extracted
using ethanol in a Soxhlet extractor. Then extract
was filtered and concentrated under reduced
pressure in a rotary evaporator (Buchi R-200
USA) at 45°C and then freeze-dried in lyophilizer
(Labconco, USA) to obtain solid residue (ASE,
yield 20.0% w/w). The extract was dissolved in
5% dimethyl sulphoxide (DMSO) for the
experiments [10].

2.5 Experimental Protocol

Subsequent to 1 week acclimation, the rats were
reserved fasting during the night prior to
treatment and randomly divided according to
dose. The protocol was lasts for 7 days.

Group I: Normal healthy animals

Group lI: Intoxicated animals with cisplatin single
dose (Pretreated) (5 mg/kg/day, i.p, cisplatin inj.,
50 mg cipla Co., India) [11]

Group llI: Received orally chitosan as standard
drug at dose (200 mg/kg/day) [9]

Group IV & V: DUL (100 and 200 mg/kg) (post-
treated) were given orally in 1% carboxy
methylcellulose (CMC) respectively [10]

The groups II-V received cisplatin for 7 days to
induce hepatotoxicity

Blood was collected from retro orbital plexus
from the overnight fasted animals, after
anaesthized with 100 mg/kg ketamine, i.p. The
blood samples was taken with 20 ul EDTA (5%)
in each eppendroff and centrifuged at 5000 rpm
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for 15 min (Sigma 3K30, UK). Supernatant
(serum) was separated with the help of
micropipette and placed it in new eppendroff
with well labeled and stored in -80°c for further
analysis. (Biochemical and antioxidant
estimation).

After blood collection all rats were euthanized
and liver tissue specimens were isolated and
washed with normal saline (0.9%) for cleaning
the blood part in liver and kept it on filter paper
for dry, after dry it were preserved in the 10%
buffered-neutral formalin for histopathological
examination.

Liver tissue was positioned in liquid nitrogen
and stored at -700C until evaluation for
malondialdehyde (MDA) by measuring the
existence of thiobarbituric acid reactive
substances (TBARS) [12], Lipid peroxidation
(LPO) product, Superoxide dismutase (SOD) by
the technique of Sun et al [13], Catalase (CAT)
according to Aebi’'s way [14], Glutathione
peroxidase (GPx) was deliberate by the process
of Paglia and Valentine [15]. The other segment
of the liver was placed in formaldehyde solution
for usual histopathological assessment by light
microscopy.

2.6 Biochemical Evaluation

The collected blood samples after centrifugation

were stored at -80°C for the biochemical
evaluation of urea, creatinine, alanine
aminotransferase (ALT), aspartate
aminotransferase (AST), gamma-glutamyl

transpeptidase (GGT), and Bilirubin.

Frozen liver tissue about 150 mg was sliced into
pieces on dry ice and homogenized in 10 volume
of ice-cold Tris-HCI buffer respecting tissue
weight (50 mmol/L, pH 7.4) using a homogenizer
(LHG-15ADaihanLabtech, Korea) for 3 min at
6000 rpm. The supernatant solution was
extracted with an equivalent volume of an
ethanol/chloroform mixture (3/5, volume per
volume [v/V]).

2.7 Histopathology of Liver

10% formalin was freshly planned and the right
liver lobe of treated and control were fixed in
10% formalin for 48 hours and subsequently
dehydrated in alcohol, cleared with xylem and
embedded in paraffin wax. Sections of lobe at
about 5um were mounted on glass slides and
stained with haematoxylin and eosin.



2.8 Statistical Analysis

All the statistical comparison between the groups
were made by means of One Way Analysis of
Variance (ANOVA) and followed by Student-
Newman-Keuls test. The p =0.05 regarded as
significant using, Graph Pad Prism 5.03 Software
(CA, USA). The data expressed are Mean
standard error of mean (S.E.M).

3. RESULTS AND DISCUSSION
3.1 Body and Liver Weights

There were no significant differences in the body
and liver weights obtained before and after the
experiments amid the groups.

3.2 Biochemical Test Results

Cisplatin is one of the strong anti-neoplastic
agents usually used in cancer remedy [16]. Even
if there are various experimental studies on
widespread toxic effects allied with cisplatin
when used in elevated doses, the number of
studies about hepatotoxicity is still deficient [17].
ALT is a hepato-specific enzyme explicitly
normally positioned in the cytoplasm of
hepatocytes [18]. The serum ALT and AST levels
are responsive to the deed of hepatotoxic agents
and give out as markers of liver damage, which
is accompanied by the discharge of such amino
transferase from hepatocytes into the blood
stream [18,19].

The outcome from the biochemical assessment
of the premeditated rat blood samples are
recapitulated in (Fig. 2). The values of the

Liver wt g/100g BW.
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biochemical parameters indicated that liver
damage was certainly induced in the intoxicated
group in our experimental setting (i.e. the group
given cisplatin only). An enhancement in the
level of serum urea was observed in the cisplatin
group compared to that in the control group (Fig.
1). As compared to the levels in the intoxicated
group, the urea level decreased in the group
given 200 mg/kg of DUL and in standard group,
whereas it increased in group, especially in 100
mg/kg of DUL (p =0.05) (Fig. 1). The statistical
analysis showed significant changes among the
creatinine levels in the studied groups (Fig. 1).

Bilirubin levels can be increased due to
hepatocellular injury and cholestasis liver
diseases [20]. However, the obtained results
indicated that the administration of cisplatin
significantly boost up the bilirubin level causing
hepatocellular injury (Fig. 1). The bilirubin level
was significantly reduced by all groups as
compared to that in the cisplatin group (p =0.05).

There was a sizeable rise in the serum AST, ALT
and GGT values as compared to those in the
healthy rats (Fig. 2). These changes are notion to
be a pinpointing factor of rigorous liver damage,
seeing as these enzymes are well recognized to
be released from hepatocytes into the blood at
the spot of hepato necrosis. In disparity to
cisplatin treatment only, the administration of 200
mg/kg of led to a decline in these parameters to
the normal levels. Low dose of DUL signifies a
less protective effect. As exposed in (Fig. 2), the
AST, ALT and GGT levels in these two groups
showed significant changes mainly in the blood
samples from animals given the dose (200
mg/kg) of DUL as compared to that of intoxicated
and healthy groups (p =0.05).
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Fig. 1. Body weight and liver weight in cisplatin-treated rats
All values are expressed as mean + SEM. ### p =0.05 compared with normal; *** p =0.05, ** p =0.05, * p =0.05
compared with intoxicated group, using one way ANOVA followed by Student-Newman-Keuls test as a post-
ANOVA test



MDA is a lipid peroxidation artifact that is
released explicitly because of the toxic effects of
active ROS. ROS is created as an outcome of
oxidation of unsaturated fatty acids in cell
membranes [21]. The detection of amplified MDA
production in cisplatin-induced hepatotoxicity
was in sequence with our study. MDA levels
were detected as significantly elevated in the
cisplatin group when compared with healthy
group (p =0.05) while treatment with DUL in both
doses and also with standard, MDA levels were
originated as lesser in group IlI-V which is
statistically significant (p =0.05) (Fig. 3).

SOD, CAT and GPx, endogenous enzymatic
antioxidants guard the organism and cells
against cytotoxic free oxygen radicals. Oxygen
radicals are transformed to H,O, via SOD.
Afterwards, CAT and GPx alter H,O, into H,O
and O,. Furthermore, GPx acts through the
decline of the GSH. Glutathione reductase after
that recycles the GSH. The levels of these

150
200+

100

ALT (IU/L)
AST (IU/L)

wn
S
1

60

Urea (mg/dl)
IS
T

20

Creatinine (mg/dl)

Verma et al.; EJIMP, 17(4): 1-8, 2016; Article no.EJMP.30936

enzymes inside the host boost to guard the
tissues during oxidative damage [22].
Additionally, GPx production is perked up as
superior defense mechanism when SOD and
CAT are inadequate [21]. The levels in SOD,
CAT and GPx were observed significantly
decline in cisplatin group on comparison with
healthy group (p =0.05) but on treatment with
DUL in both doses and also with standard, the
levels were elevated in group IlI-V which is
rendered statistically significant (p =0.05)
(Fig. 2).

3.3 Histopathology

10% formalin solution was freshly prepared and
the right liver lobe of the treated and control
group was fixed in the solution for 48 hours and
subsequently dehydrated in alcohol, cleared with
xylem and embedded in paraffin wax. Sections of
lobe at about 5um were mounted on glass slides
and stained with haematoxylin and eosin.
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Fig. 2. Biochemical parameters in cisplatin-treated rats
All values are expressed as mean + SEM. ### p =0.05 compared with normal; *** p =0.05, ** p =0.05, * p =0.05
compared with intoxicated group, using one way ANOVA followed by Student-Newman-Keuls test as a post-
ANOVA test
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Fig. 3. Comparison of antioxidant biochemical parameters among the studied groups
All values are expressed as mean + SEM. ### p =0.05 compared with normal; *** p =0.05, ** p =0.05, * p =0.05
compared with intoxicated group, using one way ANOVA followed by Student-Newman-Keuls test as a post-
ANOVA test

Fig. 4. A) Liver section of normal control rats showing normal hepatic cells.

B) Liver sections of cisplatin (5 mg/kg) treated rats showing, massive fatty changes, necrosis,
balloon formation, central vein congestion, loss of cellular boundaries and mononuclear
inflammation.(Indicated by arrow)

C) Liver section of rats treated with cisplatin (5 mg/kg/day, i.p) + chitosan as standard drug at
dose (200 mg/kg/day), showing, and well brought out central vein, hepatic cell with well
preserved cytoplasm, prominent nucleus & nearby normal liver architecture. (Indicated by
arrow)

D) Liver sections of rats treated with cisplatin (5 mg/kg/day, i.p) + DUL (100mg/kg). Showing
hepatic cells with well preserved cytoplasm, prominent nucleus, some of central veins and
sinusoids exhibited congestion. (Indicated by arrow)

E) Liver sections of rats treated with cisplatin (5 mg/kg/day, i.p) + DUL (200mg/kg) showing
well brought out central vein, hepatic cells with well preserved cytoplasm & prominent
nucleus. (Indicated by arrow)



4. CONCLUSION

In this study is that the investigation to indicate
that the presence of constituents from DU.
longissima, biochemical and antioxidant activity
against Cisplatin damage in wistar rats. This was
disclosed by changes in level of LPO and GSH
concentration in liver, additionally to the elevation
of SOD, CAT and GPx activity. The DU.
longissima evidenced its activity either through
stabilization of cellular membrane or through
anti-peroxidase activity. The outcome of this
study reveals that, there is a powerful antioxidant
and hepatoprotective activity of DU. longissima.
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