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ABSTRACT

Background: The diabetic population is increasing highly in the worldwide due to the poor
control of diabetes and environmental conditions. It disturbs the carbohydrate, protein and
lipid metabolism. The natural medicines obtained from the plant source may be the effective
treatment of diabetes. Objective: The aim of the present study is to investigate the antioxi-
dant activities of the ethanolic bark extract of Cinnamon zeylanicum and Cinnamon cassiacae.
in Streptozotocin (STZ) induced oxidative stress in rats. Methods: Oxidative stress is induced
with a single dose of STZ 60 mg/kg b.w. and then the animals are treated with a dose of
various concentrations of ethanolic bark extract of Cinnamon zeylanicum and Cinnamon cas-
siacae (200 mg/kg b.w, 400 mg/kg b.w, and 600 mg/ kg b.w) for 45 days. After the treatment
lipid peroxides (LPO), Reduce Glutathione (GSH), Glutathione Peroxidase (GPx), Superoxide
Dismutase (SOD) and Catalase (CAT) levels are determined. Glibenclamide is used as a stan-
dard drug (3 mg/kg b.w.). Results: The present study exposed that the administration of
ethanolic bark extract of Cinnamon zeylanicum and Cinnamon cassiacae showed a significant
decrease in LPO levels. The treatment also finds that the significant increase in GSH, GPx,
SOD and CAT levels in the liver, when compared with diabetic control rats. Conclusion: The
results proved that the ethanolic bark extract of Cinnamon zeylanicum and Cinnamon cas-
siacae treated group may effectively regulate the antioxidant status in STZ induced diabetic

treated groups.
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INTRODUCTION

Diabetes mellitus is a common metabolic disorder
associated with the imbalance in glucose level in the
blood leading to hyperglycemia and a series of secondary
complications due to the low level of insulin. In our
body, it needs insulin to the cells to utilizes the excess
blood glucose. The major effects of insulin on the
biomolecular metabolism on ion flux are begins by the
attachment of the insulin molecule to a specific insulin
receptors on the cell surface. The insulin resistance
happens in the cell surface. The insulin resistance
happens in cell surface, where glucose is not trans-
ported to the cell for oxidation this leads to the
increasing of glucose level in the blood. The insulin
resistance symptoms are decreased glycogen synthesis
in muscle, hexokinase activity and uptake of glucose.
Indian Council of Medical Research (ICMR) predicts
in India, nearly 40.9 million peoples are affected by
diabetes, which is increased upto 69.9 million in the
year of 2025. ICMR indicates 2.1% are from urban
population and 1.5% are from the rural population
are affected by diabetes.! Various anti-diabetic drugs
are available such as sulphonylurea, biguanides,
meglitinide analogues and thiazolidine diones. This
type of treatment is very expensive as well as it causes

the various side-effects such as abdominal pain,
diarrhea, respiratory infections, anemiaetc. Dueto this
the researchers are try to find the new alternate treat-
ment for diabetes without any side-effects and low
cost.?

Now-a-days the term alternative medicine became
common in western culture the idea is focusing the
uses of plants for medicinal purpose. Medicinal plants
are used as a raw material for extraction of secondary
metabolites, which is used in the synthesis of new
drugs and this is used for various diseases. Cinnamon
zeylanicum (C. zeylanicum) and Cinnamon cassicae
(C. cassicae) are the important plants in the Lauraceae
family. Cinnamon is one of the most vital spices
used by the peoples in all over the world. The
various parts of the cinnamon consists the various
phytoconstituents like cinnamaldehyde, eugenol,
caryophyllene and copane.’ In recent studies proves
that the cinnamon is have anti-microbial activity,*
anti-inflammatory activity,® anti-fungal activity® and
anti-oxidant activity.” Hence, the present study aims
to find the anti-oxidant activity of ethanolic extracts
of C. zeylanicum and C. cassicae barks in an in vivo
models.
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MATERIALS AND METHODS
Plant material and extraction

The fresh barks of C. zeylanicum and bark of C. cassicae are collected
locally and authenticated by Botanist at Rapinat Herbarium, St. Joseph
College, Trichy, Tamil Nadu, India. The extraction of C. zeylanicum and
C. cassicae barks are done by a hot percolation method with Soxhlet
apparatus. Ethanol is used as a solvent. About 100 gm of the powder of
the plant materials is extracted with 600 ml of ethanol. The extract is con-
centrated to dryness under controlled temperature of 40-50°C.

Animals

Male albino rats of 6-8 weeks age, weighing 150-180 g is used. The animals
are kept in clean plastic cages. The rats are fed with standard pellet diet
and water. This study is carried out in the animal house of Srimad Anda-
van Arts and Science College, Trichy (CPCSEA approval No- 790/03/ac/
CPCSEA) and this study is approved by the Institutional Ethical Com-
mittee. The animals are divided into nine groups with six rats each.
Group I: Normal rats (saline 2 ml/kg body weight).

Group II: Diabetic control rats (STZ induced as 60 mg/kg b.w).

Group III: Normal rats are fed with C. zeylanicum extract for 45 days
(600 mg/kg b.w)

Group IV: Normal rats are fed with C. cassicae extract for 45 days (600
mg/kg b.w)

Group V: Diabetic induced animals are fed with C. zeylanicum extract
for 45days (400 mg/kg b.w).

Group VI: Diabetic induced animals are fed with C. zeylanicum extract
for 45days (600 mg/kg b.w).

Group VII: Diabetic induced animals are fed with C. cassicae extract for
45days (400 mg/kg b.w).

Group VIII: Diabetic induced animals are fed with C. cassicae extract for
45days (600 mg/kg b.w).

Group IX: Diabetic induced animals are fed with standard drug gliben-
clamide (3 mg/kg b.w).

Biochemical Analysis

The anti-oxidant status is assessed in the liver of the experimental rats.
A known weight of the tissue was homogenized in 0.1 M ice cold tris—
HCl buffer (pH 7.5) to give a 10% homogenate and used as the source of
antioxidants. The levels of Lipid Peroxides (LPO),® Reduce Glutathione
(GSH),’ Glutathione Peroxidase (GPx)," Superoxide Dismutase (SOD),"
and Catalase (CAT),"? Blood glucose," urea'* and creatinine'® are estimated
at the end of the study (45" day).

Statistical analysis

Statistical analysis is carried out by using one-way ANOVA as in Standard
Statistical Software Package of Social Science (SPSS) version 14.0. P values
<0.05 are considered as level of significance.

RESULTS AND DISCUSSION

Table 1 shows the level of LPO, GSH, GPx, SOD and CAT in the normal
and plant extract treated rats. The level of LPO is increased in the group-II,
as compared to the group-1. After the treatment of C. zeylanicum and
C. cassicae the levels were return to the normal. These levels were compared
to the group-I and group-IX (standard drug treated rats).

The level of GSH, GPx, SOD and CAT is reduced in the group-II rats,
compared to the group-I rats. The levels of enzymes are increased in the
plant extract treated rats. The levels were compared to the standard drug
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Table 1: The levels of LPO, GSH, GPx, SOD and CAT levels in the control,
toxin treated plant extract and standard drug treated rats.

Treatment LPO GSH GPx (umol/ SOD CAT
groups (nmol/g) (mg/g)  min/mg)  (umol/min/ (umol/min/

mg) mg)
Groupl 1.96+0.21 19.62+0.36 25.32+0.47 12.63+0.27  27.38+0.98
Group II  4.78+0.72 6.32+0.13  12.61+0.91  4.62+0.46 13.62+0.72
Group IIT  1.95+0.34 19.59+0.71 25.27+0.52  12.72+0.17  27.67+0.18
Group IV 1.92+0.51 19.03+0.52 25.41+0.61 12.83+0.71  27.72+0.23
Group V. 3.94+0.12 13.43+0.54 17.14+0.76  7.13+0.71 17.62+0.91
Group VI 2.31+0.62 17.12+0.34 22.62+0.17 11.12+0.53  25.16+0.53
Group VII 3.86+0.74 14.12+0.46 18.62+0.42  7.46+0.32 17.78+0.72
Group VIII 2.20+0.81 17.98+0.76 22.67+0.28 11.27+0.62  25.72%0.86
Group IX 2.07£0.53 18.42+0.96 25.44+0.51 11.96+0.49  26.32+0.62

treated rats. The plant extract alone treated groups have the similar values
to the group-I rats.

Prolonged elevation of glucose in blood induces the free radicals pro-
duction and it alters the cellular functions. The damaged cell membrane
induces the lipid peroxidation.’® This lipid peroxides are attacks the
membranes and damages the protein and DNA and it leads the various
diabetic secondary complications.”” The generation of free radicals is
directly proportional to the degree of tissue damage. In our body naturally
have an anti-oxidant defense mechanism, but in tissue damages the level
of free radicals are increased. In the present study, the lipid peroxide level
is elevated in the toxin STZ induced diabetic rats and the levels are return
back to the normal after the treatment of ethanolic extract of barks of
C. zeylanicum and C. cassicae. These values are similar to the standard
drug treated group.

GSH is an important free radical scavenger in an intracellular region.
It mainly maintains the anti-oxidant status in plasma as well as act as a
important cofactor for several enzymes. In the present study, the GSH
level is reduced in the diabetic control group. The previous study the
high concentration of glucose decreases the GSH levels in muscle cells'®
and mesangial cells.”” A decreased GSH content in the cells reduces the
defense activity of the body against the oxidative stress in the diabetic
conditions."”

GPx is an enzyme which is mainly involved in the removal of hydrogen
peroxide.” It also destroys the lipid peroxides and it provides the anti-
oxidant defense of an organism. In diabetic conditions the level of GPx
is reduced and this favours the accumulation of lipid peroxides (LPO).
This LPO increases the oxidative stress in diabetic rats.! In the present
study, the level of GPx is reduced in diabetic rats, after the treatment of
C. zeylanicum and C. cassicae which increase the GPx concentration. The
increasing GPx is inversely proportional to the concentration of LPO.
SOD is a vital anti-oxidant enzyme. Mainly it involves the elimination
of superoxide anion, it changes the hydrogen peroxide from superoxide
anion due to this the toxic effect is retards in our body. If this enzyme
is lowered it induces the oxidative stress in diabetic models.! In the
present study, the SOD levels are diminished and the levels are back to
the normal in the treatment of C. zeylanicum and C. cassicae. The levels
are similar to the standard drug treated groups.

CAT is an enzyme, present in the animal tissues. It mainly breaks the
hydrogen peroxide molecule. This prevention reduces the tissue damage
from the reactive hydroxyl radicals.”> The enzyme CAT activity is
diminised in the diabetic rats. After the treatment of C. zeylanicum and
C. cassicae the levels are return back to the normal and these values
which is similar to the standard drug treated groups.
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CONCLUSION

The results proved that the ethanolic extract of both C. zeylanicum and
C. cassicae are regulate the anti-oxidant status in the diabetic rats. This
anti-oxidant property may reduce the various secondary complications
in our body. Further studies are warranted for the compound identification,
isolation for the responsible of the pharmacological properties of the
both barks of C. zeylanicum and the C. cassicae.
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ABBREVIATIONS

C. zeyalnicum: Cinnamon zeylanicum; C. cassicae: Cinnamon cassicae;
CAT: Catalase; GPx: Glutathione peroxidase; GSH: Reduce glutathione;
LPO: Lipid peroxides; SOD: Superoxide dismutase; SPSS: Standard
Statistical Software Package of Social Science; STZ: Streptozotocin.

Highlights of the paper

This article highlights the recent scientific support for the anti-oxidant
potential of C. zeylanicum and C. cassicae in diabetic induced animal
models.
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SUMMARY

e The rats are grouped into nine. The STZ is used to induce the diabetes in rats.
Then the diabetic rats are treated with the barks of C. zeylanicum and C. cas-
sicae ethanolic extract. The ethanolic extract of both C. zeylanicum and C. cas-
sicae are regulate the anti-oxidant status in the diabetic rats.
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