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ABSTRACT

Cisplatin (Cis) is a chemotherapeutic drug that is currently used to treat a variety of
cancers.However, intrinsic cardiac and pulmonary toxicities, as well as other adverse effects,
limit its practical application. Because Melilotus officinalis (MO) extract contains anti-
oxidant and anti-inflammatory capabilities, the current study was conducted to investigate its
protective effect on the heart and lung damage induced from administration of
Cisplatin.Thirty rats were randomly divided into six groups (A,B,C,D,E,F) of 5 rats each;
Group A was used as negative control and received only water; Group B was
intraperitoneally (i.p) injected 5mg/kg of Cis once every 2 days for a total of 8 days (+ve
Control); Groups C and D were given 100 and 200 mg of MO via oral administration,
respectively, for 7 weeks and then exposed to i.p administration of 5mg/kg b.wt cisplatin on
the 7* week; Groups E and F received 5 mg/kg b.wt of cisplatin intraperitoneally and then
orally received100 and 200 mg of MO for 7 weeks. The results indicated that cisplatin
administration by rats of group B resulted in elevated levels of their LDH, CK, MDA, and
TNF-and significant decreases in SOD levels in the heart tissues, as well as a significant
decrease in lung GSH and Caspase-3 activity compared with control group (A). In groups C
and D rats, pretreated with MO extract showed improvement in their investigated
biochemical parameters. MO also showed improvements in histological structures of heart
and lung damadge in rats of groups (C & D). Groups (F & D) showed no significant change
in the examined biochemical parameters as well as histotlogical structure of damage heart
and lungs compared with the positive control group (B). The present findings suggested that
MO extract has a protective effect against cisplatin-induced cardiac and pulmonary damage.
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INTRODUCTION cisplatin chemotherapy. Several

Cisplatin (Cis) is a commonly used
in chemotherapy to treat ovarian, lung,
head and neck, testicular, and bladder
malignancies (Hassen et al.,2021).When
the dosage of Cis is increased, the drug's
therapeutic efficacy improves, but the
danger of different side effects rises as
well. Oxidative stress, which affects the
lungs and other tissues and organs, is one
of its side effects (Chen et al.,2007).
Interstitial inflammation, fibrosis,
structural lung damage, and cardiovascular
problems have all been observed during

investigations have found that Cis-induced
cardiotoxicity is  characterised by
electrocardiographic abnormalities,
arrhythmia, cardiomyopathy, and
congestive heart failure, among other
things. Increased lipid peroxidation caused
by reactive oxygen species (ROS) and a
loss in antioxidant state have been blamed
for the deleterious consequences of
cisplatin-induced pulmonary and
cardiovascular damage (Pratibha et al.,
2006). Previous studies found that
cisplatin  increased the quantity of
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malondialdehyde (MDA) in animal lungs,
resulting in a decrease in tissue antioxidant
capacity. This entails the activation of
caspases and subsequent apoptosis, as well
as the onset of necrosis owing to apoptotic
abortion (Ali et al., 2006) Oxidative DNA
damage in the lung tissue of a cisplatin-
treated group of rats with increasing in
their total oxidant levels were observed by
Geyikoglu et al. (2017).

Plant-derived compounds have
received a lot of attention recently because
their phenolic compounds have a lot of
free radical scavenging (antioxidant)
activity, which is limited by their reactivity
as hydrogen or electron-donating agents,
the stability of the resulting antioxidant
derived radical, their reactivity with other
antioxidants, and their metal chelating
properties (EI-Motelp et al., 2021).

Melilotus officinalis (MO), often
known as yellow sweet clover or honey
lotus, is a fragrant annual or biennial herb
in the Leguminosae (Fabaceae) family
(Paun et al., 2020).This plant has a wide
range of pharmacological actions, and all
of its parts are used to treat various
ailments  (Anwar et al, 2008).
Inflammation, edoema, foot ulcers, and
headaches are all treated with this plant
(Plesca-Manea et al., 2002). M. officinalis
contained coumarins, melilotin, phenolic
acids, flavonoids, steroids, saponins,
volatile oils, fats, triterpenes,
carbohydrates,  sugar,  anthraquinone
glycosides,  mucilage, tannin,  bis
hydroxycoumarin, choline, alcohols, uric
acid, and a variety of other chemical
groups, according to the phytochemical
analysis.  Antimicrobial,  antioxidant,
anticancer, anti-inflammatory, neural,
protective, sedative, anxiolytic, smooth
muscle relaxant, hypotensive, and a variety
of other pharmacological properties (Al-
Snafi, 2020). In addition, M. officinalis has
been stated to be a hypotensive, antifungal
(Braga et al., 2013; Nasser et al.,
2014;Anwer et al.,2015), and analgesic
agent (Heidari et al.,2001).

The goal of this study was to
evaluate the protective effect of Melilotus
officinalis extract against cisplatin-induced
oxidative pulmonary and cardiac damage
in rats using biochemical and histological
analysis.

MATERIALS AND METHODS

Chemicals and drugs

Cisplatin (Cis) (Sigma-Aldrich, St.
Louis, MO, USA) was dissolved in
phosphate buffered saline (PBS) and the
dose of 5-mg/kg cisplatin was injected
intraperitoneally (i.p.) once in every 2 days
for a total of 8 days according toTopal et
al. (2018).

Plant preparation and extraction
procedures

The Experimental Station of
Medical Plants (ESMP), Faculty of
Pharmacy, Cairo University, provided the
Melilotus officinalis(MO) plant.The dried
plant was chopped into small pieces and
powdered coarsely. Pieces of plants were
defatted by keeping it with petroleum ether
for the duration of 72 h and thereafter
powder was dried. Aqueous extract of this
defatted powder was gained by the process
of maceration and became 12.5% w/w of
percentage yield.

Animals care

Thirty male albino rats (60 days-
old, weighing 130:1509) were gained from
the animal house of the National Research
Center, Cairo, Egypt, and fed on a basal
diet for eight days. The basal diet consisted
of corn starch 70%, casein 10% corn oil
10%, salt mixture 4%, vitamin mixture 1%
and cellulose 5% according to AOAC
(2005). Rats were kept in a well-ventilated
room and exposed to natural light on a
daily basis (12:12 h light-dark cycle).The
mice were kept in metabolic cages under
typical laboratory conditions (temperatures
of 25+2°C ). They were allowed free
access to standard dry pellet diet and water
ad libitum. They were acclimatized for 1-
week pre-experimentation period.
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Experimental groups

These include 30 male albino rats
that were divided randomly into 6 groups
as follows:
Group A. negative Control: rats orally
received water (5 ml/ kg b.wt) for 21 days.
Group B. positive Control : rats were
given intraperitoneally 5-mg/kg b.wt
Cisplatin (Cis) once in every 2 days for a
total of 8 days according to Topal et
al.(2018).
Group C. : rats received 100 mg/ kg b.wt
of MO extract for the duration of three
days and then administered 5-mg/kg
cisplatin intraperitoneally on the 7" week.
Group D. : rats received 200 mg /kg b.wt
of MO extract for the duration of three
days and then administered 5-mg/kg
cisplatin intraperitoneally on the 7" week.
Group E. rats received 5 mg/ kg b.wt of
cisplatin  intraperitoneally and then
received100 mg/kg b.wt of MO extract for
7 weeks orally.
Group F. rats received 5 mg/ kg b.wt of
cisplatin  intraperitoneally and then
received200 mg kg/ b.wt of MO extractfor
7 weeks orally.

Body weight (BW) gain:

Body weight (BW) gain were
calculated at the end of experimental
period as reported by Chapman et al.
(1959).

Sample collection

Rats were sacrificed under
anaesthesia at the end of the experiment.
Hearts and lungs were removed, dressed
and washed in ice-cold phosphate buffered
saline (pH 7.4). One half of each heart and
lung tissue was taken and fixed in 10%
formalin solution for histopathological
examination.The remaining half of each
heart and lung was homogenised right
away for biochemical testing.

Homogenized cardiac  tissue
samples were examined for
malondialdehyde (MDA) levels by the
method of Ohkawa et al. (1977),
superoxide dismutase (SOD) and lactate

dehydrogenase (LDH) enzyme activities
were resolute using the antioxidant
enzyme assay kit method (Abcam) which
was based on the method of Pandurangan
et al. (2015). Creatine Kinase(CK) was
measured using Colorimetric Assay Kit
(ab155901) according to McRae et al.
(2020).The amount of tumour necrosis
factor (TNF-) was evaluated using an
ELISA methodology and a TNF-test Kit
acquired from Assay Pro.,Co.,, USA
according to the method describedby
Taylor (2001). TNF- o levels were
measured using astandard quantitative
sandwich ELISA.

Biochemical analysis of pulmonary
tissue

Homogenized pulmonary tissue
samples were analyzed formalon-
dialdehyde (MDA) levels by the method of
Ohkawa et al. (1977),The glutathione
Assay Kit was used to determine the level
of glutathione (GSH) (Abcam). This was
based on the spectrophotometric method of
Pandurangan et al. (2015). The amounts of
caspase-3 were determined using an
ELISA kit (ab181418) obtained from
Abcam, UK. The assay ranged from 0.156
to 10 ng/ml, and the results were
represented in terms of ng/mg of tissue
proteins according to Jiang et al.(2020).

Histopathological examination

Samples of rats' heart and lung
were fixed in a 10% formalin solution for
24 hours.The paraffin blocks were cut into
6-um thick sections and were stained with
hematoxylin and eosin after regular tissue
processing. All sections were examined
under a light microscope.

Statistical analysis

One-way analysis of variance,
followed by Tukey’s post hoc test for
multiple comparison were used. The
results were expressed as group mean
standard error of mean, while the level of
significance was P < 0.05.
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RESULTS AND DISCUSSION
Body weight:

It was clear from data in Table (1)
that the average body weights gain of +ve
cis group (B) recorded a very highly
significant decrease (p < 0.001) as
compared to the —ve control group (A). At
the same time the average body weights
gain of cis rats treated with either
MO(LD)+CIS or MO(HD)+CIS revealed a
highly significant increase (p < 0.01) as

compared to cis group (B). Moreover, data
showed a very highly significant increase
in the body weight gain of cis group
treated with both CIS+MO(LD) and
CIS+MO (HD) in relation to cis group.
The present study revealed a significant
decrease in body weight of male albino
rats given cisplatin. Similar observation
was recrded by Hassen et al., (2021) who
used cisplatin intraperitoneal in rats and
observed a decrease in their body weights.

Table 1: Effect of cisplatin and different treatments of Melilotus officinalis (MO) on

body weight.
+Ve Control |-Ve Control MO MO(HD)+ |CIS+MO (LD)[CIS+MO (HD)
B A (LD)+CIS CIS E F
c D
Body weight gain 24484 130.79+ | 206.69 215.01+ 167.87 182.65 +
(@) 8.80 8.42* 6.1* 18.5* 18.6*# 19.55*#%

(LD: low dose, HD: hight dose)
Values are presented as mean £SEM

*: statistically significant compared to corresponding value in —ve control group (P<0.05)
#: statistically significant compared to corresponding value in +ve control or cis group (P < 0.05)
$: statistically significant compared to corresponding value in (C, D) group (P < 0.05)

2-Effect of Melilotus officinalis (MO)
extract on cardiac parameters in rats
treated with cisplatin:

The results of MO pretreatment
against cisplatin-induced impairment of
cardiac enzymes, antioxidant systems, and
lipid peroxidation in heart tissue are shown
in Tables (2 & 3).There was a significant
(P < 0.001) decrease in the heart SOD with
a significant increase in MDA, LDH, CK,
TNF-o and IL-6 levels in the +ve group
(B) compared with —ve control rats (Group
A). MO pre-treatment Groups C and D
showed significantly (P < 0.01) ecrease in
levels of SOD, MDA, LDH, CK, and
TNF-o when compared to positive control
group (B). The levels of all previous
cardiac parameters  in the MO treated
Groups E and F rats were not significantly
(P > 0.05) different from the positive
control group (B).

Chemotherapeutic drugs can break
cell membranes, allowing intracellular
proteins like lactate dehydrogenase (LDH)

and creatine kinase to leak out (CK).These
are biomarkers that are used to diagnose
and assess the existence and severity of
cardiac injury. In a rat model of cardiac
damage caused by cisplatin, EI-Awady et
al. (2011) reported significant increases in
the activities of serum LDH and CK,
following a single dose of cisplatin
compared to a control group. Cisplatin-
induced cardiac toxicity can result in
myocardial injury, as demonstrated by
elevations in cardiac biomarker levels
(Dugbartey et al. 2016). In the present
study the positive group (B) showed a
large increase in cardiac MDA
concentration, which was accompanied by
a large depletion in cardiac SOD.This
result is consistent with those of EI-Awady
et al. (2011) and Dugbartey et al. (2016)
who testified that oxidative stress is caused
by a mismatch between the production of
reactive oxygen species (ROS) and the
biological system's ability to quickly
reverse the effects of pro-oxidants. Any
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shift in the normal redox state of a cell
causes oxidative stress, which can be
detrimental to cells. Cisplatin has the
ability to shift the redox balance in cells by
conjugation, resulting in the depletion of
the antioxidant glutathione as well as
impairment of mitochondrial respiration,
resulting in the generation of reactive
oxygen species (ROS) (Nita et al.,
2016). During  cisplatin-based  chemo-
therapy in cancer patients, several authors
have seen significant reductions in plasma
concentrations and activity of different
antioxidants, including glutathione
(Nakhaee et al., 2010). Excessive ROS
generation causes lipid peroxidation,
which represents oxidative stress and has
been linked to cisplatin-induced heart
damage (Dugbartey et al.,2016). Oxidative
stress is the main mechanism underlying
cisplatin-induced cardiac toxicity (EI-
Awady et al., 2011). Rosic et al. (2016)
have exposed that in In the isolated heart
of rats given cisplatin, there was a decrease
in coronary flow and an increase in cardiac
enzyme leakage, as well as elevated ROS
levels and lipid peroxidation.In addition,
El-Awady et al. (2011) showed that SOD
levels were reduced in cardiac tissue of

important roles in normal cell physiology.
Inflammation, immunological response,
and tissue damage are all associated to or
heal these conditions. Increasing data
suggests that cisplatin causes a slew of
inflammatory cytokines and chemokines to
be released, including nuclear factor kappa
B (NF-B) translocation from the cytosol to
the nucleus, which leads to production of
tumor necrosis factor alpha (TNF-a) in
cardiomyocytes, a  pro-inflammatory
cytokines that is actively involved in
cisplatin-induced  inflammation  (El-
Sawalhi, 2013). Chowdhury et al., 2016).

In the current study graded dosages
of MO pre-treatment provided dose-
dependent protection against cisplatin
toxicity as shown in levels of antioxidant,
oxidative markers, and cardiac enzymes.
(Table 2) and inflammatory cytokines
(Table 3). According to this work, it was
create that MO has anti-oxidant and anti-
inflammatory properties and there are
phenolic and flavonoids in this plant, but
considering that antioxidant effect of MO
may due to the higher levels of flavonoids
in the M. officinalis that have more anti-
inflammatory properties (Khosroyar and
Arastehnodeh, 2018).

cisplatin treated rats.

Cytokines make

Table 2: Effect of cisplatin and different treatments of MO on antioxidant, oxidative markers,
and cardiac enzymes.

groups | -Ve Control | +Ve Control MO(LD)+CIS | MO(HD)+ CIS | CIS+MO (LD) CIS+MO (HD)
A B C D E F
parameters
MDA (nmol/mg 2.45+ 8.24+ 4,15+ 3.71t 7.64+ 6.45+
protein) 0.02 0.002* 0.001* 0.06* 0.001*# 0.01*#$
GSH(nmol/mg 0.45+ 0.18+ 0.40% 0.39 31+ 0.24+
protein) 0.01 0.001* 0.06* 0+.02* 0.01*#0 0.001*#$
SOD 55.15+ 12.1+ 45.25+ 47.15+ 31.14+ 27.68+
(nmol/mg protein) 0.05 0.07* 0.05* 0.05* 0.05*# 0.005*#$
CK-MB(U/L) 151.41+ 354.54+ 201.25+ 193.21+ 250.14+ 283.01%
0.02 0.06* 0.001* 0.02* 0.001*# 0.001*#$
LDH (U/L) 101.5+.01 | 199.51+.02* | 120.40+.05* 115.61+.02* 175.65+.01*%# | 150.65+.005*#$

(LD: low dose, HD: hight dose) Values are presented as mean SEM
*: statistically significant compared to corresponding value in —ve control group (P<0.05)
#: statistically significant compared to corresponding value in +ve control or cis group (P < 0.05)
$: statistically significant compared to corresponding value in (C, D) group (P < 0.05)
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Table 3: Effect of cisplatin and different treatments of MO on inflammatory cytokines.

groups | -Ve Control +Ve Control MO(LD) | MO(HD)+ | CIS+MO CIS+MO
A B +CIS CIS (LD) (HD)
parameters C D E F
TNF- alpha 131.52+ 306.25+ 150.14+ 141.54+ 241.25+ 214.08+
(pg/mg) 0.01 0.002* 0.002* 0.04* 0.005*# 0.02*#$

(LD: low dose, HD: hight dose)
Values are presented as mean +SEM

*: statistically significant compared to corresponding value in —ve control group (P<0.05)
#: statistically significant compared to corresponding value in +ve control or cis group (P <

0.05)

$: statistically significant compared to corresponding value in (C, D) group (P < 0.05)

3- Effect of Melilotus officinalis (MO)
extract on lung parameters in rats
treated with cisplatin:

The results of Caspase-3, MDA,
and GSH in the control and other studied
groups are illustrated in Table (4). It was
obvious that Cis administration increased
MDA level and caspase-3 activity
but, significantly decreased the content of
GSH. MDA, GSH levels, and caspase-3
activity were ameliorated significantly
after MO pretreatment at doses of 100 and
200 mg kg/ b.wt in groups (C and D) rats,
compared to the the +ve control group (B),
however, the level of Caspase-3, MDA,
and GSH did not return to normalized
control values in groups (E and F) rats did
not receive pretreatment with graded doses
of MO.

Caspase-3 belongs to the group of
intrinsic protein factors that play a role in
programmed cell death (apoptosis).
Caspases-3 inactivation reduces apoptosis
in a variety of situations, including
activation-induced cell death (AICD). It is
an essential component in apoptotic events
that are remarkably system- and stimulus-
dependent (Woo et al.,1998 ). As a result,
it's not surprising that active caspase-3
lung tissue concentrations are much higher
in the Cis group, given that the same
group’s lipid peroxidation products (MDA
levels) are also much higher.Earlier studies
found that the activation of the caspase

system is nearly proportional to the degree
of lipid peroxidation (Ayala et al.,2014;
Eken et al.,2019).The therapeutic use of
cisplatin induces oxidative stress and DNA
obliteration in noncancerous tissues (e.g.
Kidney, liver, testicular, brain, and
lung) (Chen et al.,2007). Tissue damage
may be linked to a decline in antioxidant
defence systems in the pathogenesis of
cisplatin-induced oxidative  damage
(Pratibha et al.,2006). In the present work,
lung tissue levels of MDA and GSH, and
endogenous antioxidant molecule were
significantly  decreased in  the +ve
Cis group as compared with those in the -
ve control group. Afsar et al. (2018) stated
that MDA levels elevated in the presence
of cisplatin-induced lung destruction,
whereas the levels of GSH and other
enzymatic antioxidants were reduced
significantly(Adejuwon et  al.,2015;
Univar et al.,2019).

Pretreatment with MO extract in
groups C and D rats remarkably
ameliorated the disrupted antioxidant
defense systems in a dose-dependent
manner by improving the profiles of
cisplatin-depleted antioxidant enzymes
(SOD) and intracellular GSH and the level
of MDA generated in the lung and heart
tissues. These detected ameliorations are
suggested to be connected to the phyto-
antioxidants ~ components  particularly
flavonoids in of the MO. These findings
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are consistent with previous research on
improving MO's free radical scavenging
capacity in the treatment of cisplatin-

induced damage as recognized by Al-Snafi
(2020).

Table 4: Effect of cisplatin and different treatments of MO extract on antioxidant, oxidative
markers, and apoptic marker.

-Ve Control | +Ve Control | MO(LD)+C | MO(HD)+CIS | CIS+MO (LD) | CIS+MO (HD)
roups A B IS D E F
C

parameters
MDA 4.25+.02 9.41+.002* 6.25+.002* 6.01+.05* 8.65+.005*# 7.15+.02*#$
(nmol/mg
protein)
GSH(nmol/ 0.68+.02 0.26+..005* 0.52+.06* 0.58+.01* 0.36+.01# 0.41+.005*#
mg protein)
Caspase 3 3.41+.05 22.54+.07* 10.24+.03* 9.54+.01* 19.36+.01*# 15.01+.02*#$
(pg/mg)

LD: low dose, HD: hight dose)
Values are presented as mean +SEM

*: statistically significant compared to corresponding value in —ve control group (P<0.05)
#: statistically significant compared to corresponding value in +ve control or cis group (P < 0.05)
$: statistically significant compared to corresponding value in (C, D) group (P < 0.05)

Histopathological examination
1- Heart Tissue:

Light microscope showed normal
cardiac muscle fibers in longitudinal
section (Fig. —A) with prominent striations
and centrally located nuclei and with
cardiac wall showing normal pericardium.
Each muscle fiber was surrounded by an
endomysium of delicate connective tissue
with a rich capillary network. Fibroblast
nuclei tend to be more flattened and darker
staining than those of cardiac muscle cells
and were peripherally located. Many
normal capillaries were seen among the
cardiac muscle fibers. However, kidney
tissues of rats treated with cisplatin
showed induced damage where the wall of
pericardium was detached and the
myocardial blood vessels were mildly
congested (Fig. 1B). Tissue damage may
be linked to a decline in antioxidant
defence systems in the pathogenesis of
cisplatin - induced oxidative damage

(Pratibha et al., 2006).

Examinations of sections kidney of
rats from groups (C & D) taken MO
extracts with different doses showing
viable cardiac muscle fibers with distinct
cell borders and central oval\elongated
nuclei, and average myocardial blood
vessel (Fig. 1 C & D). This indicated that
there was an improvement in the kidney
tissue which related to the usage of MO
extract since these detected ameliorations
are suggested to be connected to the phyto-
antioxidants ~ components  particularly
flavonoids inthe MO extract, and this
supports the results of biochemical
analysis.

On the other hand, sections of
kidney of rats from groups (E & F) taken
MO extracts with different doses after
cisplatin administration showing that there
was no improvement in the damadge
nduced by cisplatin (Fig. L E & F).
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Fig. 1-A: Group A (-ve Control), longitudinal section of cardiac muscles of rat showing the normal
structure of cardiac muscles with cardiac wall showing normal pericardium (arrow), viable cardiac
muscle fibers, and normal myocardial blood vessels (X 200).

Fig 1-B: Group B (Positive control), longitudinal section of cardiac muscles of rat showing the
structure of cardiac muscles with cardiac wall showing detached pericardium, viable cardiac muscle
fibers, and mildly congested myocardial blood vessels (arrow) (X200)

Fig 1-C: Group c; MO(LD)+CIS): transverse section of cardiac muscles of rat showing viable cardiac
muscle fibers with distinct cell borders and central oval\elongated nuclei, and average myocardial
blood vessel (arrow) (H&E X 400).

Fig 1-D: (Group d; MO(HD)+CIS ): longitudinal section of cardiac muscles of rats showing viable
cardiac muscle fibers with distinct cell borders and central oval\elongated nuclei, Fibroblast nuclei
tend to be more flattened and darker staining than those of cardiac muscle cells and were peripherally
located (arrow) and average myocardial blood vessel (H&EX 400).

Fig 1-E: (Group e; CIS+MO (LD), transverse section of cardiac muscles of rat showing viable
cardiac muscle fibers with indistinct cell borders, intra-cytoplasmic vacuoles, and mildly congested
myocardial blood vessel (arrow) (H&E X 400)

Fig 1-F: (CIS+MO (HD), longitudinal section of cardiac muscles of rat showing viable cardiac muscle
fibers with distinct cell borders and central oval\elongated nuclei, and mildly congested myocardial
blood vessels (arrow) (H&E X 400).

2- Lung Tissue:

It was obvious from Figure (2A)
the normal histological structure of lung in
rats of the negative control group with
normal  alveolar  spaces. However,
extensive alveolar oedema and severe
alveolar damage extensive with alveolar
septal fibrosis, infiltration of polymorphic
nuclear leucocytes, and haemorrhagic foci

were observed in the lungs of CIS group
(B) as shown in Figure (1B).

There was an improvement in the
pleural mesothelium, pulmonary arterioles,
structure of the bronchioles, and alveolar
structure by the usage of (MO) extract
before CIS administration (Fig 1 C & D).
This may be due to the protective effect of
phyto -  antioxidants  components
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particularly flavonoids in of the MO
extract on the lungs and this supports the
results ~ of  biochemical analysis.
Examinations of sections of lungs rats
from groups (E & F) taken cisplatin
followed by different doses of MO extracts
showed that there was no improvement in
the damadge induced by cisplatin (Fig. 2 E
& F). Tissue damage may be linked to a
decline in antioxidant defence mechanisms
in the pathogenesis of cisplatin-induced

oxidative damage (Pratibha et al.,2006).
The present histopathological
manifestations of oxidative damage in lung
tissue caused by cisplatin were not
observed in the blood and lung tissues of
the the negative control group and in
groups of rats that used MO extract before
using cisplatin. These findings indicate
that MO extract may be clinically effective
against cisplatin-associated lung toxicity.

Fig. 2. Sections of lung of different investigated groups of rats, stained with HX-E.
Fig. 2- A: Group A (-ve Control), section of lung of rat showing normal alveolar structure (arrow) (X

200.

Fig. 2-B: Group B (Positive control), section of lung of rat showing sloughing of the bronchiolar
epithelium with thickening in the interalveolar wall (arrow) (X 200).

Fig. 2-C: Group C (MO(LD)+CIS), section of lung of rat showing congested peri-bronchiolar blood
capillaries (arrow)and peribronchiolar mononuclear cells aggregation (X 200).

Fig. 2-D: Group D (MO(HD)+CIS), section of lung of rat showing slight congested peri-alveolar blood

capillaries (X 200).

Fig. 2-E: Group E (CIS + MO(HD), section of lung of rat showing focal aggregation of mononuclear

inflammatory cells (arrow) (X 400).

Fig. 2-F: Group F (cis+Mo (HD), section of lung of rat showing wide areas of apparently normal lung
parenchyma with focal areas of interstitial pneumonia (arrow) (X 200).

Conclusion

In conclusion, the present study
substantiates that pulmonary and cardiac
toxicity induced by Cis is associated with
enhanced oxidative stress. To avoid the
side effects of chemotherapeutic
medication treatment by cisplatin, MO
extract as a possible antioxidant could be
used before the treatment. The findings
strengthen MO's defence mechanism

against Cis-induced oxidative stress and
support its therapeutic usage in pulmonary
and heart damage.
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