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ABSTRACT 

Objective: To evaluate the antioxidant effects of cinnamon extract in alloxan induced diabetic rats. 

Study Design: Experimental Study 

Place and Duration of Study: This study was conducted at the Al-Tibri Medical College Isra University Karachi 

Campus during the period of December, 2012 to June, 2013. 

Materials and Methods: Experimental study was designed with total 32 numbers of male rats, and the animals 

were randomized selected from the animal house after taken an ethical approval from the concerned authority. 

Animals were divided into four groups on the therapeutic basis. Diabetes was induced in rats by using alloxan and 

the antioxidant effects were evaluated through antioxidant enzymes. The data was analyzed through SPSS by 

applying One-way ANOVA to compare the mean difference between the groups. The level of significance was 

considered P=<0.05. 

Results: Antioxidant level was maintained among the diabetic rats after utilization of cinnamon extract. 

Conclusion: The result indicates that in diabetic conditions, oxidative stress is induced that causes peroxidative 

damage to membrane lipids. Cinnamon extract helps in restoration of antioxidant enzyme activity and their 

transcription. 
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INTRODUCTION 

Diabetes is one of the comorbidities among the infected 

peoples. The prevalence of the diabetes is still 

unknown, and different metaanalysis established the 

prevalence ratio of 10.3% and Mean age was reported 

around 49.5.
1
 Metabolic disorders induced multiple 

underlying stress that can alter the different organic 

functional and chemical compositions, results in 

establishing an oxidative stress.
2
 The cellular reduction-

oxidation difference leads effects the oxidative levels 

that can alter the cell signaling process of β-cell 

dysfunction and insulin resistance. The numerous 

factors create an influence, that can cause the various 

functional defects especially in reducing the solubility, 

storage insufficiency, and this impair systematic 
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regulation can affect the pharmacokinetics and their 

availability. 
3
 Short-lived reactive species (free radicals) 

that contains the one or more pair of electrons that can 

damage the cell by an oxidation. Diabetes provoke the 

oxidative stress and results in cell damage.
4
 Reactive 

oxygen species stimulated by non-enzymatic 

glycoprotein and glucose oxidation and the activity of 

glucose transportation leads to insulin resistance.
5
 Lipid 

peroxidation increased with the alteration in oxidative 

level of the body, and influence by target the defensive 

function against enzymatic and non-enzymatic 

antioxidants. 
6
 In diabetes the oxidative stress mainly 

changes the biochemical composition of cellular 

integrity and simultaneously become dangerous for 

insulin producing cells of pancreas. Free radicals induce 

alteration in cell signaling pathway inside the cell, like 

extra cellular signal regulated kinase pathway.
7
 The 

purpose of the study to assess the effects of cinnamon 

extract in restoration of antioxidant levels, that are 

essential to maintain the integrity of β cells of pancreas 

in diabetic rats, as now in our community the diabetes 

is one of the common metabolic disorder that needs 

importance from heath care providers in controlling this 

health issue. 

MATERIALS AND METHODS 

The experimental study was designed at Al-Tibri 

Medical College, Isra university karachi campus from 
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December 2012 to June 2013 After taken an ethical 

approval from the concerned authority, and total 32 

numbers of male albino rats were randomized selected 

from the animal house with weight of 150 to 250mg. 

All rats were divided into four groups on the basis of 

therapeutic design.  The cinnamon barks were 

purchased from the market, then these barks were 

washed with distilled water, and then dry to form the 

powder from these barks. 8 grams of powder was 

dissolved in 100ml of distilled water and then incubate 

at 60
◦
C for an hour. This extract was administered with 

gavage tube daily for 4 weeks once daily. Group A 

(control Group) received normal saline, Group B 

(normal saline +cinnamon extract), Group C (diabetic 

group) induced by alloxane, and Group D (alloxane + 

cinnamon extract). The antioxidant enzyme was 

evaluated by preparing the lysate followed by 

centrifuging the blood sample. We observe the 

following antioxidant enzymes like catalase, superoxide 

dismutase (SOD) and glutathione reductase (GR). Data 

was collected from the alloxane based group to 

establish the confirmation of the diabetic status. After 

receiving the cinnamon extract for 4 weeks the blood 

sample were collected to compare the level of 

antioxidant enzymes. The data was analyzed through 

SPSS, the Mean value of each enzyme were compare 

through One-way ANOVA followed by post hoc 

Tukey’s test, to ananlyze the significance difference 

between the groups. 

RESULTS 

 
Figure No.1: Mean level of antioxidant enzyme among 

different therapeutic groups. CAT: catalase enzyme, SOD: 

superoxide dismutase, GPx: Glutathione peroxidase 

enzyme 

Table No.1: Level of significance among the 

different therapeutic groups 

Groups Glutathione 

peroxidase 

superoxide 

dismutase 

catalase 

Group C 

vs A 

≤0.001 ≤0.001 ≤0.001 

Group C 

vs B  

≤0.001 ≤0.001 ≤0.001 

Group C 

vs D 

≤0.001 ≤0.001 ≤0.001 

One-way ANOVA followed the post hoc Tukey’s test 

applied P=<0.05 

Antioxidant level was maintained among the diabetic 

rats after utilization of cinnamon extract. 

Figure I shows the Mean values of antioxidant enzymes 

among different therapeutic groups. 

Table 1 shows the level of significance among the 

different therapeutic groups. 

DISCUSSION 

Cinnamon extract used commonly around the world 

especially as herbal component especially in Asian 

countries for different therapeutic purpose. It mainly 

composed of hypoglycemic agent and simultaneously 

reduces the insulin sensitivity. Similarly, in the present 

study, cinnamon shows efficient role in reducing 

hyperglycemia and control the insulin sensitivity. In 

accordance with the study results, there was no 

significant role of cinnamon extract with the dose of 

8gms for 8 weeks, and there was no reduction in 

glucose levels. Now in the present study the effects of 

cinnamon extract show remarkable effects in lowering 

the blood glucose levels.
9
 The results of the study that 

was conducted to analyze the effects of cinnamon 

extract to improve the oxidative stress induced by the 

acrylamide in animal model. The extract shows 

significant restoration of antioxidant levels after 

inducing acrylamide toxicity as in the resent study, the 

positive effects was shown by the similar extract.
10

 This 

herbal extract recovers lipid profile by inhibiting the ß-

hydroxy-ß-methylglutaryl-coenzyme-A (HMG Co-A) 

reductase and evidence the restoration of oxidative 

stress. As per results of the present study, the same 

herbal product minimizes the injurious effects of free 

radicals resulting due to underlying diabetes.
11

 One of 

the metaanalysis or a systemic review regarding usage 

of cinnamon extract as a supplement in reducing the 

lipid profile, as per results of that study shows the 

significant reduction in lipids levels and also covers the 

lipid peroxidation, that may leads to diminish the 

oxidative stress and maintain the bioavailability of 

antioxidant enzymes to establish the cell signaling 

pathway and restore the physiological and biochemical 

activity of enzymes.
12-13

 In accordance with the study 

results the utilization of cinnamon oil as a potent 

protector against oxidative stress in mice, and they 

conclude the effective role of oil in reducing the 

oxidative stress like in the present study.
14

 According to 

the study that was designed to induced acetaminophen 

induced liver toxicity that produces apoptosis and 

oxidative stress. They conclude the hepatoprotective 

role of cinnamon oil in restoring the liver injury and 

regulate the oxidative pressure along with boost up the 

antioxidant enzyme activity and enhance the anti-

inflammatory response, as shown in present study the 

regulation of antioxidant enzyme activity produced by 

cinnamon extract application in diabetes rats.
15

 In one 
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of the study the combination therapy was introduced to 

the type 2 diabetic rats for the purpose to maintain the 

glycemic control and lipid metabolic disturbance along 

with reduction in body weight. They induced the 

combination of ginger, cinnamon extract and turmeric 

for the hyperglycemic control in animal model. The 

results reveled the amazing facts by using this regime, 

control the complications results due to diabetes by 

overcome the oxidative stress, inflammatory conditions 

and manage the lipid serum levels.
16

 All these facts 

combine establish the positive evidence regarding the 

usage of cinnamon extract or oil as an herbal product in 

the treatment of oxidative stress, and maintain the 

metabolic imbalance of the body. 

CONCLUSION 

The study conclude the antioxidant role of cinnamon 

extract when apply in diabetic rats. The level of 

antioxidant enzymes shows remarkable balancing in 

cinnamon feed groups by reducing the production of 

reactive oxygen species and restore the oxidative stress 

along with maintain the cellular integrity. 
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