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Abstract

Syzygium cumini (Family:
Myrtaceae), is known to show antioxidant,
antidiabetic, cardioprotective and
hepatoprotective  activities in  ayurvedic
system of medicine. This study aims at
determining in vitro and in vivo antioxidant
activity of ethanolic extract of S. cumini
(ESC). Effect of ESC on rosiglitazone induced
cardiotoxicity and hepatoxicity in alloxan-
induced diabetic rats was studied. Results of
study indicated that ESC exhibited significant
protection against cardiac and hepatic
damage caused by rosiglitazone in alloxan-
induced diabetes in rats comparable to
silymarin, used as reference standard.
Cardioprotective and hepatoprotective activity
may be attributed to presence of antioxidant
activity.
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Introduction

Plants based products have been in
use for medicinal or other purpose right from
the dawn of history. Ayurveda, the traditional
Indian system of medicine, involves
dispensing of plant products in various forms
such as powders, extracts, decoction etc.
Interest in medicinal plants has increased
enormously over the last two decades. Herbal
drugs constitute a major part in the traditional
system of medicine of many countries. Large
numbers of these herbal medicines have
been incorporated into practice. Herbs have
been used for easy accessibility and
inexpensiveness. Several drugs of plant origin

have been used in treatment of a variety of
disorders. Many medicines and formulations
have significant antioxidant properties and are
beneficial in treating toxicity in animals.
Phytoconstituents like alkaloid, flavonoids,
tannins, gallic acid and B-sitosterol are known
to possess antidiabetic, hepatoprotective and
cardioprotective activity.

Syzygium Cumini (Family: Myrtaceae),
commonly known as jambul, is native of India
or East India and it's found in some other
countries like Thailand, Philippines,
Madagascar. Seed consist of alkaloid,
flavonoid and tannins. S. cumini seeds are
used in traditional medicinal system for
diarrhea, dysentery, enlargement of spleen etc
(1). Seed extract of S. cumini, the part most
often used in Ayurvedic medicine, having good
level of total phenolic activity. The patient's
blood sugar and glycosuria were lowered by an
oral dose of dry alcoholic extract of jamun
seed. The seed powder is used as an antidote
for strychnine poisoning in India (2). Oxidative
stress can cause hepatotoxicity and
cardiotoxicity ~ due to free radicals.
Hepatotoxicity and cardiotoxicity are treated
with plants possessing free radical scavenging
activities. Literature review revealed that S.
cumini seeds having significant antioxidant
activity (3). Present study was aimed to explore
the potential of S. cumini through the use of
drug induced hepatotoxicity and cardiotoxicity
in experimental animals.

Materials and Method

Animals: Wistar rats (150-200gm) were
procured from Veterinary College, Mumbai. The
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study was performed according to the CPCSEA
guidelines and protocol was approved (Protocol
number: MGV/PC/CPCSEA/XXXII/02/2016/06)
by the IAEC.

Drugs and Chemicals: Rutin and
Gallic acid used for estimation for total phenol
and flavonoid content. Rosiglitazone (Yarrow
Pharmaceutical, Mumbai), Silymarin, Alloxan
monohydrate (Sigma-Aldrich- USA) were
used. Alanine Aminotransferase (ALT or
SGPT), Aspartate Aminotransferase (AST or
SGOT), Alkaline Phosphatase (ALP),
Bilirubin, CK-MB, and LDH were all tested
using biochemical kits.

Preparation of Extract: The seed
powder of S. cumini obtained from local
market. The powdered material (190 gm) was
extracted with ethanol using Soxhlet
apparatus. Filtrate was obtained and
evaporated to get solid ethanolic extract
(Yield: 21.05%w/w).

Preliminary Phytochemical
Screening: Phytochemical screening of
ethanolic extract of S. cumini (ESC) for
presence of various phytoconstituents like
carbohydrate, protein, alkaloids, flavonoids,
phenolic content, glycosides, tannins, steroids
was done using standard procedure(2,4).

Determination of In Vitro Antioxidant

Activity
Free Radical Scavenging Activity:

DPPH Method: The ability to
scavenge free radicals was tested against a
stable free radical of DPPH (1, 1-diphenyl-2-
picryl hydrazyl). Antioxidants react with DPPH
to form 1,1-diphenyl-2-picryl-hydrazine (non-
radical). The amount of discoloration reflects
how effective the drug is at scavenging free
radicals. ESC extract of varying concentration
was used. Absorbance of solutions was
recorded at 517nm. * Percentage inhibition
was calculated. % inhibition  versus
concentration plot was used for determination
of IC50 values.

Reducing Power Assay: Due to
presence of reductants (antioxidants) in the

extracts, the Fe3+/Ferric cyanide complex is
reduced to ferrous form (Fe2+). Depending on
the reduction power of each extract, the yellow
tint of the test solution changes to various
shades of green and blue. Various
concentrations of the plant extracts and
Ascorbic acid were used. Increased
absorbance of the reaction mixture indicates
increase in reducing power (5). Reducing
power was measured by measuring
absorbance at 700 nm by varying the
concentration of the extract and the contact
time.

Total Phenolic Contents: The total
phenolics content of the plant extracts was
determined using spectrophotometric method.
A spectrophotometer set to 765 nm was used
to determine the absorbance. For each
analysis, the samples were produced in
triplicate and the mean absorbance value was
calculated. The calibration curve was
generated using the same process for the
standard gallic acid solution. The concentration
of phenolics (mg/ml) was retrieved from the
calibration curve based on the measured
absorbance. In terms of gallic acid equivalent,
the equivalent content of phenolics in extracts
was calculated (mg of GA/g of extract) (6).]

Total Flavonoids Contents:
Estimation of Total flavonoid content in ESC
seeds using spectrophotometer at 415nm is
dependent on the development of a flavonoid-
aluminium complex. Rutin was used as a
reference compound. Calibration curve was
prepared for rutin using same procedure as for
sample. Calibration curve was used for
measuring concentration of flavonoids (mg/ml).
Flavonoid content in extracts was expressed in
terms of rutin equivalent (mg of rutin/g of
extract)(7).

Experimental Induction of Hyperglycemia in
Wistar Rats: Alloxan is the most well-known
chemical substance utilized in diabetogenic
research and type 1 diabetes induction. Alloxan
is a urea derivative that promotes necrosis of
pancreatic islet cells specifically(6). Alloxan
monohydrate 120mg/kg will be administered by
intraperitoneal route, blood was collected from tail

Cardiotoxicity and Hepatotoxicity
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vein and glucose level was estimate by
Glucometer. Rats with established
hyperglycemia (blood glucose >300 mg/dl) were
included for subsequent treatment.

Experimental

Animals were divided into 6 groups
(n=5). Group I: Distilled water (10 ml/kg, p.o.).
Group II: Alloxan Monohydrate (120 ml/kg,
i.p.). Group lll: Alloxan (120 ml/kg, i.p.) with
Rosiglitazone (10 mi/kg, p.o.) for 21 days.
Group IV & V: ESC 100 mg/kg & 300 mg/kg
respectively with Rosiglitazone (10 ml/kg) for
21 days. Group VI: Silymarin (60 mg/kg) with
Rosiglitazone (10 mi/kg) for 21 days.

ESC, Rosiglitazone and Silymarin
were administered through oral route.

% Change in Body Weight, Relative
Liver and Relative Heart Weight. Each
animal's body weight was measured before
treatment and sacrifice. Each animal's liver and
heart samples were dissected and weighed.

Preparation of Serum and Tissue
Homogenate: After the 21-day therapy, the
animals were sacrificed 24 hours later.
Cardiac puncture was used to get blood
samples. Centrifugation at 3000 rpm for 10
minutes separated the serum. The serum
samples were kept at -20 °C to be used for
liver and kidney function tests. For the
determination of SOD, CAT, GSH, and LPO
activity, a known amount of tissue (liver and
heart) was weighed and homogenised in ice
cold 0.1 M Tris-HCI buffer.

Determination of In Vivo Antioxidant
Activity

Estimation of Superoxide
Dismutase Activity (SOD): The ability of
SOD to suppress the spontaneous oxidation
of adrenaline to adrenochrome was measured
compared to a reagent blank as the change in
optical density every minute at 480 nm. The
results were represented as units of SOD
activity per mg of wet tissue (8).

Estimation of Catalase Activity
(CAT): The assay of CAT is based on ability
of CAT to initiate break down of hydrogen
peroxide.

The absorbance was recorded at 240
nm every 10 seconds for 1minute. The results
were represented as units of CAT activity per
mg of wet tissue (9).

Estimation of Reduced Glutathione
Activity (GSH): It is based on the principle of
development of yellow colour when 5, 5
dithiobis (2-nitro-benzoic acid) (DTNB) is
added to compound containing sulfhydryl
groups. Absorbance was measured at 412 nm
(nM/mg of wet tissue) (10).

Estimation of Lipid Peroxidative
Indices (LPO): Plants and animals both
experience lipid peroxidation, which is a
complex process. Formation of thiobarbituric
acid reactive substances (TBARS) was
measured against reference blank at 535nm
(nM/mg of wet tissue) (11).

Biochemical Assays
Liver Function Tests Assessment.

Aspartate Aminotransferase (AST or
SGOT): The amino group transfer between L-
Aspartate and Ketoglutarate is catalysed by
AST, resulting in Oxaloacetate and Glutamate.
In the presence of Malate Dehydrogenase, the
Oxaloacetate produced reacts with NADH to
create NAD. Mean absorbance change per
minute (AA/ min.) was calculated (12).

Alanine Transaminase (ALT): L-
Alanine and Ketoglutarate are transaminated by
ALT to generate pyruvate and L-Glutamate.
Lactate Dehydrogenase (LDH) then converts
Pyruvate to Lactate while simultaneously oxidising
NADH to NAD'. At a wavelength of 340 nm,
absorbance was measured after 60 seconds.
Every 30 seconds, the reading was repeated. The
average change in absorbance per minute
(AA/minute) was calculated (13,14,15).

Alkaline Phosphatase (ALP):
Hydrolysis of colourless p-Nitro phenyl
Phosphate to yellow coloured p-Nitrophenol
and Phosphate occurs in presence of ALP at
pH 10.3. Absorbance was recorded after every
30 seconds at 405 nm. The average change in
absorbance per minute (AA/minute) was
determined (16).

Cardiotoxicity and Hepatotoxicity
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Bilirubin: Total bilirubin couples with
diazotised sulphanillic acid in the presence of
TBA to form pink coloured azobilirubin
complex of both direct and indirect bilirubin
and in the absence of TBA, only direct
billirubin reacts with diazotised sulphanillic
acid to form azobillirubin complex. The
intensity of the colour formed is directly
proportional to the bilirubin present in the
sample. Absorbance was measured at 546
nm and 620 nm respectively(17).

Assessment of Cardiac Marker Enzyme

Creatine Kinase (CK)-MB: An anti-
CK-M antibody in the reagent completely
inhibits the CK-M portion of the CK-MM and
the CK-MB in the sample. Initial absorbance
was measured after 10 minutes & absorbance
was repeated after every 1, 2, and 3 minute at
340nm  wavelength. Mean absorbance
change per minute (AA/minute) was
calculated (18).

Lactate Dehydrogenase (LDH)
Activity: LDH catalyzes the conversion
of pyruvate to NAD+ by reducing it
with NADH. The rate of oxidation of NADH
to NAD+ is assessed as a decline in
absorbance proportional to the sample's LDH
activity. Initial absorbance was read after 10

minutes and repeated after every 1, 2, and 3
minute at 340 nm. Average change in
absorbance per minute was calculated
(AA/minute) (19).

Histopathological Examination: The
liver and heart tissues were immediately
removed after scarification of animals and
preserved in 10% formalin solution before
being sent for histopathological testing. These
tissues were embedded in paraffin wax, cut
into tiny thin slices of 3-5 ym thickness, stained
with haematoxylin-eosin, and photographed
under 40X magnification to observe for
histological abnormalities.

Statistical Analysis: The data was
presented as a mean * SEM. One-way
ANOVA was used in the statistical analysis,
followed by Dunnett's multiple comparison
tests. Statistical significance was defined as
p0.05.

Results

Phytochemical analysis of Ethanolic
extract of Syzygium cumini seed
(ESC) revealed presence of alkaloids,
flavonoids, tannins and phenolic compounds
in Figs 1-14.
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Fig 2. Effect of ethanolic extract of S. Cumini and RSG, alloxan on blood glucose level of rats
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Fig 3. Effect of ethanolic extract of S. Cumini and RSG, alloxan on blood glucose level of rats
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Fig 4. Effect of ethanolic extract of S. Cumini and RSG, alloxan on blood glucose level of rats
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Fig 7. Effect of ethanolic extract of S. Cumini and RSG, alloxan on GSH level of rats
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Fig 10. Effect of ethanolic extract of Syzygium Cumini and RSG, alloxan on ALT level of rats
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Fig 11.Effect of ethanolic extract of Syzygium Cumini and RSG, alloxan on ALP level of rats
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Fig 12: Effect of ethanolic extract of Syzygium Cumini and RSG, alloxan on bilirubin level of rats
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In Vitro Antioxidant Activity

Free Radical Scavenging Activity:
The % Scavenging activity increased with the
increase in concentration of the ESC. S.
cumini extract shows good inhibition of DPPH
radical and ICsy, value was found to be
160pg/ml.

Reducing Power Assay: The %
Scavenging activity increased with the
increase in concentration of the ESC.
Ethanolic extract of S. cumini shows good
reducing power as compared to Vit-C and ICs
value was found to be 300 pg/ml.

Total Flavonoid Content. Total
flavonoid content in S. cumini was found to be
48ug of rutin equiv/mg extract.

Total Phenolics Content. Total
phenolic content in S. cumini was found to be
125pug of Gallic acid equiv/mg extract.

Percent Body Weight,
Weight (Liver and Heart)

Significant reduction in body weight
was observed in Alloxan treated group as
compared to normal group, while treatment
group of S. Cumini and Silymarin shows
significantly increased body weight as
compared to RSG treated group. In RSG
treated rats, significant increase in relative
liver weight was observed as compared to
Alloxan treated group, S. Cumini and
Silymarin treated group shows significant
increase in relative weight of liver as
compared to RSG treated group. In RSG
treated rats, significantly increase in relative
heart weight was observed as compared to
Alloxan treated group. S. Cumini and
Silymarin shows significant decreased relative
weight of heart as compared to RSG treated
group.

Relative Organ

Blood Glucose Level

Blood Glucose Level on Day ‘0’:
Blood glucose level on day ‘0" was
significantly decreased in RSG treated rats as
compared to Alloxan treated group. S. Cumini
and Silymarin treatments shows significantly

decreased body weight as compared to RSG
treated group.

Blood Glucose Level on Day ‘3’:
Blood glucose level on day ‘3’ was significant
decreased in RSG treated rats as compared to
Alloxan treated group. S. Cumini and Silymarin
treatments shows significantly decreased blood
glucose level as compared to RSG treated
group.

Blood Glucose Level on Day ‘21’:
Blood glucose level on day ‘21’ was significant
decreased in RSG treated rats as compared to
Alloxan treated group, S. Cumini and Silymarin
treatments shows significantly decreased blood
glucose level as compared to RSG treated
group.

Antioxidant Studies

Effect of ESC on Superoxide
Dismutase (SOD) Level in Rosiglitazone
Induced Cardiotoxicity and Hepatotoxicity
in Rats: Significant decreased SOD level in
liver was observed in RSG treated rats as
compared to Alloxan treated group.

Treatment of S. Cumini and Silymarin
treated significant increase level of SOD in
liver as compared to RSG ftreated group.
Significant decreased SOD level in heart
was observed in RSG treated rats as
compared to Alloxan treated group. Treatment
of S. Cumini and Silymarin significant increase
level of SOD in heart as compared to RSG
treated group.

Effect of ESC on Catalase (CAT)
Level in Rosiglitazone Induced
Cardiotoxicity and Hepatotoxicity in Rats:
Significant decreased CAT level in liver was
observed in RSG treated rats as compared to
Alloxan treated group. Treatment of S. Cumini
and Silymarin treated significant increase level
of CAT in liver as compared to RSG treated
group. Significant decreased CAT level in heart
was observed in RSG treated rats as
compared to Alloxan treated group. Treatment
of S. Cumini and Silymarin significant increase
level of CAT in heart as compared to RSG
treated group.

Cardiotoxicity and Hepatotoxicity
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Effect of ESC on Reduced
Glutathione (GSH) Level in Rosiglitazone
Induced Cardiotoxicity and Hepatotoxicity
in Rats: Significant decreased GSH level
in liver was observed in RSG treated rats
as compared to Alloxan treated group.
Treatment of S. Cumini and Silymarin treated
significant increase level of GSH in liver
as compared to RSG treated group.
Significant decreased GSH level in heart was
observed in RSG treated rats as compared
to Alloxan treated group. Treatment of
S. Cumini and Silymarin significant increase
level of GSH in heart as compared to RSG
treated group.

Effect of ESC on Lipid Peroxidation
(LPO) Level in Rosiglitazone Induced
Cardiotoxicity and Hepatotoxicity in Rats:
Significantly increased LPO level in liver was
observed in RSG treated rats as compared to
Alloxan treated group. Treatment of S. Cumini
and Silymarin treated significant decreased
level of LPO in liver as compared to RSG
treated group. Significantly increased LPO
level in heart was observed in RSG treated
rats as compared to Alloxan treated group.
Treatment of S. Cumini and Silymarin treated
significant decreased level of LPO in heart as
compared to RSG treated group.

Biochemical Assays
Effect of ESC on AST Level

Significant increase in AST level was
observed in RSG treated rats as compared to
Alloxan treated group. Treatment of S. cumini
significant decrease in AST level was
observed as compared to RSG treated group.
Silymarin treatment shows AST level was
reduced as compared to RSG treated group

Effect of ESC on ALT Level

Significant increase in ALT level was
observed in RSG treated rats as compared to
Alloxan treated group. Treatment of S. cumini
significant decrease in ALT level was
observed as compared to RSG treated group.
Silymarin treatment shows ALT level was
reduced as compared to RSG treated group.

Effect of ESC on ALP level

Significant increase in ALP level was
observed in RSG treated rats as compared to
Alloxan treated group. Treatment of S. cumini
significant decrease in ALP level was observed
as compared to RSG treated group. Silymarin
treatment shows ALP level was reduced as
compared to RSG treated group.

Effect of ESC on Bilirubin Level

Significant increase in Bilirubin activity
was observed in Alloxan treated rats as
compared to RSG treated group. Treatment of
S. cumini in significant decrease in Bilirubin
activity was observed as compared to RSG
treated group. Silymarin treatment show
reduction in Bilirubin level was reduced as
compared to RSG treated group.

Estimation of Cardiac Marker Enzyme
Effect of ESC on CK-MB Level

Significant increase in CK-MB level was
observed in RSG treated rats as compared to
Alloxan treated group. Treatment of S. cumini
significant decrease in CK-MB level was
observed as compared to RSG treated group.
Silymarin treatment shows reduction in CK-MB
level compared to RSG treated group.

Effect of ESC on LDH Level

Significant increase in LDH level was
observed in RSG treated rats as compared to
Alloxan treated group. Treatment of S. cumini
significant decrease in LDH level was observed
as compared to RSG treated group. Silymarin
treatment shows LDH level was reduced as
compared to RSG treated group.

Histopathological Examination

Histopathological study of revealed
disturbance in the normal liver and heart
architecture due to hepatotoxin and cardiotoxin in
Rosiglitazone treated animal, whereas animals
treated with the ESC showed retention of the
normal cellular architecture and it is comparable
with the standard Silymarin group, hence
confirming the significant Hepatoprotective and
Cardioprotective effect of ethanolic extract of
S. cumini seed in Figs 15 and 16.
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Histopathological Examination of Liver

Fig 15. Histopathological studies of H & E stained section of liver showing ‘A’ vehicle treated
animal with normal liver architecture with normal appearance of central vein, kuffer cell, and
hepatocytes. RSG treated rat liver ‘C’ with mild fatty changes, focal necrosis and portal
inflammation. ESC treated rat liver ‘D’ and ‘E’ with reversal of portal inflammation and destruction
of central vein. Silymarin treated rat liver ‘F’ with normal liver architecture, central vein, and portal
inflammation hepatocyte appearing normal

Histopathological Examination of Heart

Fig 16. Histopathological studies of H & E stained section of heart showing ‘A’ vehicle treated
animal with normal architecture of heart and to normal arrangement of the layer of myocardium,
having a normal cellularity, congestion, fatty changes, atrophy and smaller nuclei. In RSG treated
rat heart ‘C’ with myocardial inflammation, hypertrophy, and lipid accumulation and apoptosis.
ESC treated rat heart ‘D’ and ‘E’ with reversal of lipid accumulation apoptosis, hypertrophy and
myocardial inflammation. Silymarin treated rat heart ‘F’ with normal heart architecture, normal
arrangement of the layer of myocardium, fatty changes and atrophy appearing normal
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Discussion

The product of metabolic and
physiological processes is reactive oxygen
species (ROS). Environmental stress causes
oxidative stress by disrupting the balance
between free radical generation and
antioxidant capabilities, resulting in oxidative
stress due to excess ROS, antioxidant
depletion, or both. When a cell's antioxidant
capacity is depleted, damage to -cellular
macromolecules such as lipids, proteins, and
DNA mutations occur, causing harm to target
cells and tissues and, in some cases, cell
death. This damage has been related to an
elevated risk of diseases like diabetes,
cardiovascular disease, cancer, and liver
disease, among others [20]. Hepatotoxicity
and cardiotoxicity has been reported as one
of the damages caused by free radicals [21].

Rosiglitazone, an insulin sensitizer, is
an antidiabetic compound. The use of RSG in
diabetes, on the other hand, has been
implicated in the development of
cardiovascular disease [22]. In diabetic
animals, RSG causes hepatotoxicity and
mitochondrial dysfunction. Drugs having
antioxidant activity are effective in treating
RSG toxicity. RSG induced side effect such
as an increased weight and fat gain upon
treatment with 10mg/kg per day RSG [23].
The higher dose of ESC (300 mg/kg, p.o.)
prevented the increased weight when
compared to toxicity treated animals.

The ethanolic extract of S. cumini was
subjected the presence of alkaloid, saponins,
tannins Flavonoids and antioxidant
compounds. This extract contains flavonoid
and phenolics which have potential to
contribute in management of diabetes and its
complication. ™ In vitro antioxidant activity of
seed extract of S. cumini was performed. The
result of different assay using extract
exhibited antioxidant activity and reducing
power. Alloxan induced diabetic rats showed
a significant reduction in body weight. Insulin
deficiency occurs as alloxan affects protein
and lipid tissues, glucose does not enter the
cells. Instead of glucose, utilization of lipid

and protein as energy sources increases and
body weight losses due to severe damages in
protein of tissues [24].

Toxicity group reflected a significantly
increased liver and heart weight compared to
other group because RSG leads lipid
deposition in liver and heart [25, 26].

Furthermore, in the present study,
treatment of Rosiglitazone in alloxan-induced
hyperglycaemic rats shows significantly
increased blood glucose level on day ‘0’ and
increased glucose level on 3" day compared to
day ‘0’, but at the end of experiment on 21°
day, the glucose level was significantly
increased due to induction of alloxan
monohydrate. RSG treated animals showed
reduction of glucose level compared to alloxan
treated animal. ESC treated animals shown
significantly decreased blood glucose level
compared to RSG treated animals. The
continuous treatment with ESC for 21 days
resulted in a considerable reduction in diabetic
rats' blood glucose levels.

Alloxan causes diabetes by destroying
the insulin-producing beta-islet in the pancreas.
Alloxan treatment caused a multiphase
glycemic response, with changes in plasma
insulin concentration followed by alterations in
beta cell ultrastructure, which eventually led to
necrotic cell death [27].

Rosiglitazone decreases insulin
resistance, an increase in glucose utilization, a
decrease in hepatic glucose production, and an
increase in B-cell function. The primary
peripheral site of action is within adipose
tissue, although other target tissues such as
liver and skeletal muscle are also affected [28].

The most sensitive enzymatic indexes
in liver and cardiac injury produced by ROS
and oxidative stress are SOD and CAT. SOD is
one of the most abundant internal antioxidant
enzymes found in all aerobic cells, and it has
an antitoxin impact against ROS. This
dismutase superoxide anion produced during
metabolism in cell. It reduces the toxicity of
superoxide radicals by converting them to
hydrogen peroxide [29]. CAT breaks down
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hydrogen peroxide into water and oxygen. In
normal homeostasis, the activity of both
enzymes is sufficient to remove ROS [30]. For
biological integrity to be maintained, there
must be a balance between oxidation and
antioxidant levels in the system. Oxidant such
as superoxide anion (02') hydroxyl radical
(HO) may attack the membranes of the liver
and heart cell causing oxidative stress.
Results of this study shown significant
decrease in anti-oxidants enzyme activity
(SOD and CAT) in both liver and heart in RSG
treated rats compared to alloxan treated
group. Treatment of ESC and Silymarin
treated group significantly increases level of
SOD and CAT in both heart and liver as
compared to RSG treated group. This may
suggest that ESC can reduces ROS that may
lessen the oxidative damage to the
hepatocyte and myocardial tissue and
improve the activities of the antioxidant
enzyme, thus protecting liver and heart from
Rosiglitazone damage.

Through the action of GSH-
peroxidase, glutathione (GSH) detoxifies
hydrogen peroxide and lipid peroxides.

Reduced glutathione levels were found to be
significantly lower in RSG-treated rats' liver
and heart tissue, indicating an imbalance
between oxidant and defence mechanisms,
whereas ESC treatment showed a
considerable rise in tissue. The detoxifying
enzymes may be indicated by ESC, and these
enzymes may detoxify the toxicant's ROS
delivery [31].

Lipid peroxidation has been
suggested as the damaging mechanism in
RSG-induced liver and cardiac injury. The
levels of LPO in the liver and heart of animals
in the toxicity group (RSG) were found to be
higher in this investigation. Increased lipid
peroxidation causes tissue damage, and
antioxidant defence mechanisms fail to
prevent the creation of too many free radicals.
Lipid peroxidation was greatly reduced after
pretreatment with ESC. As a result, it's
probable that ESC's hepatoprotective and
cardioprotective properties are attributable to
its antioxidant capability [32].

To evaluate potential toxicity related
with these organs, several hepatic and cardiac
marker enzymes are employed. ALT, AST,
ALP and serum bilirubin are hepatic marker
enzymes, while CK-MB and LDH are cardiac
marker enzymes. In addition, the antioxidant
status of renal and hepatic tissue was
evaluated to establish whether these organs
were under any toxic stress.

In acute liver damage induced by RSG,
in RSG treated animal was showed increase
level of liver enzyme marker as compared to
ESC treated animal ESC significantly reduced
the elevated serum level of AST, ALT, ALP and
total bilirubin as compared to toxicity treated
animals. It was observed that ethanolic extract
of seed extract of S. cumini (100 and 300
mg/kg) showed significant Hepatoprotective
effect in diabetic rat as compared to other
groups. This may be due to antioxidant
property of seed extract; it showed nearly
normal level of liver enzymes. Antioxidant
neutralize the oxidants generate in the liver.
Any changes between level of oxidants and
antioxidants cause development of liver
damage. Plants having antioxidant effect use
to treat diseases due to oxidative stress. In this
study showed S. cumini have liver protection
effect in diabetic rats [33].

Increased level of hepatic enzyme
markers indicator of liver injury. The
disturbance in the transport function of the
hepatocyte as a result of hepatic injury causes
the leakage of enzyme from cell due to altered
permeability of membrane [34]. A fatty liver is
characterized by elevated circulating level of
ALT and AST, markers of hepatocellular
damage. ALP levels were, however,
significantly increased, suggesting induction of
liver injury [23].

RSG causes cardiotoxicity effect,
cardiac biomarkers such as CK-MB and LDH
has been used as indicator for cardiac
disorder. Serum LDH and CK-MB activity have
previously been demonstrated to be elevated
in cardiomyopathy in diabetic patients,
suggesting that they could be used as a
marker for cardiovascular risk and cardiac
muscular injury [35]. In our study, serum LDH
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and CK-MB activities were found to be
increased in diabetic rats, possibly due to
myocardial  dysfunction. Furthermore, a
significant increase in serum LDH and CK-MB
level was observed with RSG treatment,
which was more marked in diabetic rats than
normal rats, indicating that Rosiglitazone has
a cardiotoxic effect.

RSG can induce  myocardial
infarction, cardiomyopathy in diabetes as
shown by increasing cardiac marker. These
effects may be associated to alterations of
cardiac ion channels and other processes
rather than oxidative stress [22]. Medicinal
herbs have long been considered as a source
of novel cardioprotective chemicals.
Methanolic extract of S. cumini seed has
efficiently protected the myocardium against
isoprotrenol-induced myocardial infarction.
(36]

Histopathological study of liver and
heart revealed disturbance in the normal
architecture of liver and heart due to toxicity in
RSG treated animals, whereas animals
treated with the ESC showed retention of the
normal cellular architecture and it is
comparable with the standard Silymarin
group, hence confirming the significant
hepatoprotective and Cardioprotective effect
of ethanolic extract of S. cumini seeds.
Aqueous seed extract of S. cumini (500
mg/kg) showed significant hepatoprotective
effect in diabetic rat's compared to other
group. This may due to antioxidant property of
seed extract. Antioxidant neutralize the
oxidant generated in the liver. Plant having
antioxidant effect use to treat disease due to
oxidative stress [33]. Hepatotoxicity caused
by rosiglitazone can be reversed by co-
administering Silymarin, a proven
hepatoprotective drug, without affecting its
hypoglycemic potential [34]. Methanolic
extract of S. cumini seeds exhibited
cardioprotective  effect on isoprotrenol-
induced myocardial infarction of rat [36].

Silymarin administration causes the
organ's morphological structure to resemble
its physiological appearance. Cardiomyocytes

are cylindrical and regular, with no evidence of
degeneration or necrosis observable. Silymarin
has been shown to protect heart and liver
tissue against doxorubicin-induced damage
[37]. Study reflects good antidiabetic,
cardioprotective and hepatoprotective activity
of ethanolic extract of S. cumini seed at 100
mg/kg and 300 mg/kg orally and effect
produced by the higher dose of ESC was
similar to that produced by Silymarin, having
hepatoprotective cardioprotective activity.

Conclusion

Our finding highlights the efficacy of
ESC as protective effect against RSG induced
oxidative damage to the myocardial and
hepatic cell which induced toxicity. RSG
induction leads to reduction in level of enzymic
and non-enzymic antioxidant. However, the
treatment of ESC normalised the level of all
biochemical and antioxidant parameter. It can
be concluded that ethanolic seed extract of S.
cumini provide a protective and antidiabetic
effect in RSG induced cardiotoxicity and
hepatotoxicity in diabetic Wistar rats.
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