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ABSTRACTABSTRACTABSTRACTABSTRACT: : : :     
In the present study the antioxidant effect of oral administration of purified protein from ethanolic extract of Eugenia 
Jambolana seed kernel on protective effect of streptozotocin-induced diabetic rats was evaluated. Administration of a 
novel protein to diabetic rats significantly decreased the levels of blood glucose, glycosylated hemoglobin and increased 

body weight gain and biochemical parameters. The diabetic rats showed the low activities of glutathione peroxides and 

reduced glutathione content heart tissues which were restored to near normal levels by experimental treatment with 

protein of Eugenia Jambolana. The increased levels of lipid peroxidation and hydroperoxides in diabetic rats were 

reverted back to near normal levels after the treatment and restored almost normal microarchitecture of heart which 
was confirmed by histopathological examination. The present study reveals the efficacy of Eugenia Jambolana seed 

kernel in the amelioration of diabetes    cardiomyopathy which may be attributed to its hypoglycemic property along with 
its antioxidant potential.    
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    
Diabetes mellitus is the most common metabolic 

disorder characterized by hyperglycemia that results 

from an absolute or relative insulin deficiency. Diabetes 
mellitus is classified into two types, insulin dependent 

diabetes mellitus (IDDM, Type 1) and non-insulin-

dependent diabetes mellitus (NIDDM, Type 2). Type I 

diabetes is an autoimmune disease characterized by a 

local inflammatory reaction in and around islets that is 
followed by selective destruction of insulin-secreting β 

cells. Type II diabetes is characterized by peripheral 
insulin resistance and impaired insulin secretion. 

Diabetes is characterized by increased metabolism of 
free fatty acids due to reduced glucose utilization and 

associated with long-term complications affecting the 

eyes, kidneys, heart and nerves1. 

Diabetes causes various cardiovascular complications, 

which have become the major cause of morbidity and 

mortality in the diabetic population. Moreover, 
mortality from cardiac diseases is approximately two- 

to fourfold higher in patients with diabetes than in 

those who have the same magnitude of vascular 

diseases without diabetes, and diabetic cardiomyopathy 

can occur without any vascular pathogenesis. Several 
studies have shown that hyperglycemia as an 

independent risk factor directly causes cardiac damage, 
leading to diabetic cardiomyopathy but the mechanisms 

for the pathogenesis remain unclear. Hyperglycemia is 
the underlying abnormality characterizing the diabetic 

condition. Chronic hyperglycemia introduces a plethora 

of complications such as cardiovascular disease, which 
is the most frequent cause of death in the diabetic 
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population2. Diabetic patients have a poorer prognosis 

post-myocardial infarction as well as an increased risk 
of subsequent heart failure. 

Diabetes mellitus, a well recognized risk factor for the 
development of heart failure, was initially linked to 

heart disease 30 years ago with the Framingham Heart 
Study3.Cardiac failure in diabetes is primarily due to 

ischemic heart disease caused by coronary artery 

disease4. However, it is proposed that the incidence of 
heart failure in diabetes except for atherosclerotic 

coronary lesions was 4-5 times higher compared to 

nondiabetics5. Rubler et al. propounded the concept 

that diabetic cardiac failure without coronary lesions is 

classified as diabetic cardiomyopathy and it is caused by 

systolic and diastolic dysfunction due to diabetes itself 
6. Conversely, patients with heart failure are also at a 
higher risk of developing diabetes7.  

Eugenia Jambolana LAM (Fam: Myrtaceae) is commonly 

called as Jamun, Black plum or Indian Black berry. The 

present study reveals the efficacy of Eugenia jambolana 
seed kernel on streptozotocin- induced diabetic rats in 
the amelioration of diabetes, which may be attributed to 

its hypoglycemic property along with its antioxidant 
potential. The efficacy was compared with a standard 

hypoglycemic drug glibenclamide. 

MATERIALS AND METHODMATERIALS AND METHODMATERIALS AND METHODMATERIALS AND METHOD    

Experimental AnimalsExperimental AnimalsExperimental AnimalsExperimental Animals 
Wistar rats of both sexes weighing 100-150gm were 
used for study (Mahaveer Enterprises, Hyderabad). All 

animals were maintained under standard laboratory 

conditions (temperature 22±2oC and humidity 50± 

15%) with 12 hours day: 12 hours night cycle. The 

animals were fed with normal laboratory diet and 
allowed to drink water ad libitum. All protocols were 

performed in accordance with the Institutional Animal 
Ethical Committee (IAEC) as per the directions of the 

CPCSEA (Committee for the purpose of Control and 

Supervision of Experiments on Animals). 

ExpExpExpExperimerimerimerimental induction of Diabetesental induction of Diabetesental induction of Diabetesental induction of Diabetes    

The animals were fasted overnight and diabetes was 
induced by a single intraperitoenal injection of a freshly 

prepared solution of streptozotocin (STZ, 55 mg/kg 
body weight) in 0.1M citrate buffer pH 4.58. The animals 

were allowed to drink 5% glucose solution overnight to 
overcome the drug -induced hyperglycemia. Control 

rats were injected with citrate buffer alone. The animals 

were considered as diabetic, if their blood glucose 
values were above 250mg/dl on the 3rd day after STZ 

injection. The treatment was started on the 4th day after 

STZ injection and this was considered as 1st day of 

treatment. On the third day of STZ-injection, the rats 

were fasted for 6 h and blood was taken from tail artery 

of the rats9. Rats with moderate diabetes having 

hyperglycemia were taken for the experiment. The 
blood was collected from sinocular puncture.  

Streptozotocin was purchased from Sigma-Aldrich, St. 
Louis, USA. All other commercial reagents used were of 

analytical grade.  
Preparation of PlaPreparation of PlaPreparation of PlaPreparation of Plant Extractnt Extractnt Extractnt Extract 

Eugenia jambolana fruits were collected from a tree in 

Alagarkoill Hills, Tamil Nadu, India.  
The fruits of jambolana pulp was removed and washed 

with distilled water to remove the traces of pulp from 

the seeds. The seeds were dried and the kernel was 

powdered in an electrical grinder and stored at 5°C 

until further use. Kernel powder (100 g) was extracted 

with petroleum ether (60- 80°C) to remove lipids. It 

was then filtered and the residue was extracted with 
95% ethanol by Soxhletion. Ethanol was evaporated in a 

rotary evaporator at 40-50°C under reduced pressure. 

The yield of kernel was 5 g/100 g of dried seeds. 

Experimental DesignExperimental DesignExperimental DesignExperimental Design        

The rats were divided into four groups comprising of 
five animals in each group and designated as follows: 

Group I: Control animals receiving 0.1 M citrate buffer 
(pH 4.5) Group II:  Diabetic Control animals Group III: 

STZ-diabetic rats given Eugenia jambolana extract (100 

mg / kg b.w/d) in aqueous solution orally for 5 d Group 

IV: STZ-diabetic animals given glibenclamide (10mg/kg 

b.w/d) in aqueous solution orally for 5 d. All animals 
were fasted for 18 hr, before experimentation, but 

allowed free access to water. Blood samples were 
collected for the measurement of blood glucose level by 

puncture of retero-orbital plexus at 0hr, 2hr, 4hr and 

6hr from control and test group animals after feeding 

the plant extract. At the end of the experimental period, 

the rats were anaesthetized and sacrificed by cervical 
dislocation. The heart tissue samples were taken for 

morphological investigations and for biochemical 

analyses, respectively. 
Biochemical analysisBiochemical analysisBiochemical analysisBiochemical analysis    

The body weight of all rats was measured at days 0 and 
15. Blood samples were collected through the tail vein 

of the experimental animals at 0 and 15 days. In all 
samples, 18 h period of fasting blood glucose levels 

were determined by the O-toluidine method10. The 

levels of glycosylated hemoglobin were estimated using 

the diagnostic kit from Biosystems, Spain. The heart 

tissues were excised, rinsed in ice cold saline and then 
homogenized in Tris–HCl buffer (pH 7.4).  The tissue 

homogenates were used for the following estimations: 

Reduced glutathione (GSH) was estimated by the 
method of11 Protein was estimated by the method of12. 



G. Renuga    et al., ARPB, 2013; Vol 3 (IV)                                                                                                                    ISSN 2250ISSN 2250ISSN 2250ISSN 2250----0774077407740774    
(RE(RE(RE(RESEARCHSEARCHSEARCHSEARCH    ARTICLE)ARTICLE)ARTICLE)ARTICLE) 

528 | P a g e            w w w . a r p b . i n f o  

 

The activity of Lipid peroxidase (GPx) was assayed 

according to the method of 13. 
Histopathological Studies:Histopathological Studies:Histopathological Studies:Histopathological Studies:    

A portion of the heart tissues were taken under ether 
anaesthesia animals and fixed with Bouin’s fixative and 

embedded in paraffin, solid sections were cut at 5mm 
and stained with haematoxylin Eosin Masson’s 

trichrome. The sections were examined under light 

microscope and photomicrographs were taken.                  

RESULTS AND DISCUSSIONRESULTS AND DISCUSSIONRESULTS AND DISCUSSIONRESULTS AND DISCUSSION    
Eugenia jambolana seed extracts were passed on 

various level of chromatography for separation of 

different fraction and precipitated the protein which 
were analyzed by SDS gel electrophoresis using silver 

staining of DEAE column fraction separated bands 

confirmed its size as  182KDa novel protein (Fig 1).The 
particular protein fraction alone could be eluted from 

gel and then used for experimental animals as 
treatment drug for the prevention of diabetic 

cardiomyopathy in rats induced by streptozocin.  

  
Fig. 1Fig. 1Fig. 1Fig. 1:::: TLC of Novel Protein of Eugenia jambolana 

Figure 2 showed the various fractions collected from 

chromatography separations of Eugenia jambolana 
extract and samples were pooled then purified protein 
compounds analyzed by HPLC.  The data confirmed the 

presence of novel molecules which has size as182 KDa 

protein and its potential properties exhibited when 
administrated into experimental animals.  
Table1: Table1: Table1: Table1: Effect of purified protein on experimental animals 

 

The data are expressed as mean ± SEM (standard error of mean) of six 

experiments.*P<0.05, when compared to control. 

The STZ control group did not show reduced body 

weight gain, but the diabetic group showed a significant 
decrease in body weight gain, which was prevented by 

supplementation of protein purified from Eugenia 
jambolana seeds extract that also significantly reduced 
glucose levels in the diabetic rat (Table 1). 

 
Fig.2Fig.2Fig.2Fig.2:::: HPLC of Purified Eugenia jambolana 

Figure 3 revealed the level of glucose in control and 

experimental groups of diabetic rats induced by 
streptozocin. There was a significant increase in the 

level of blood glucose in diabetic rats and 
administration of 182KDa protein prepared from 

Eugenia jambolana  seeds  and glibenclamide to diabetic 

rats significantly decreased the level of blood glucose. 
After a carbohydrate containing meal 70% of the 

glucose load is delivered via the portal circulation. Some 
of the glucose is oxidized and some is converted to 

glycogen for use as a fuel under fasting conditions. 
Glucose in excess of requirement was partly converted 

by the liver to fatty acids and triglycerides, which are 

then incorporated into VLDLs and transported to 
adipose tissue stores. 

Figure 4 showed the concentration of lipid peroxide of 

control and experimental groups of rats. There was a 

slight elevation in diabetic rats which restore near to 

normal level by treatment of natural protein purified 
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from plant and results were compared with standard 

drug. 
Figure 5 demonstrate the concentration of GSH in heart 

tissues of both control and experimental groups of rats. 
A significant decrease in the content of glutathione was 

observed in diabetic rats when compared to control 
group of rat Administration of 182KDa protein 

prepared from Eugenia jambolana seeds and 

glibenclamide to diabetic rats tends to bring the 
concentration of GSH to near normal level. Intra-

peritoneal administration of STZ selectively destroys 

the pancreatic insulin secreting ß- cells living less 

number of active cells and resulting in type-1 diabetic 

state. Similar results were obtained in the present study 

by both histopathological examinations and by serum 

glucose estimation. 

 
Fig 3Fig 3Fig 3Fig 3: Blood Glucose Level in control and Experimental rats. 

 
Fig. 4Fig. 4Fig. 4Fig. 4:   Lipid Peroxide level in heart tissues of Rats 

 
Fig 5Fig 5Fig 5Fig 5: Reduced Glutathione content in experimental Rats 

Legend: Common for fig 3, 4 &5 .Values are given as 

average mean of groups of six animals each.  X-indicated 
period of experiments in which Initial means 1st week of 

in experimental period; Final means 4th weeks of 
experimental period.  Y-indicates measurement 

biochemical parameters such as Blood glucose (Fig 3), 
Lipid Peroxide (Fig  4) and Glutathione content in heart 

in tissues of control and experimental rats.  

The results of the present study have shown that of 
Eugenia jambolana extract have potent antidiabetic 

effects in the treatment of STZ induced diabetic in rat 

and compared with standard glibenclamide was 

effective in moderate diabetic rats not in severe diabetic 

animals. However, the purified protein effect of the 

extracts was more potential than glibenclamide. 

Hematoxylin and eosin (H & E) staining of the heart 
tissues (Figure 6) showed that compared with vehicle 

control diabetic hearts displayed structural 

abnormalities but the hearts from the STZ control group 

did not show the same alterations. 

Histopathological Analysis

Normal Diabetes Protein injected

Fig.6Fig.6Fig.6Fig.6:::: Histopathology of Eugenia jambolana extracts 
More important, structural abnormalities in the heart of 

diabetic rats were completely prevented by Eugenia 
jambolana extracts administration. Diabetic 

cardiomyopathy is characterized by a reduction in 

cardiac mass over time, myocardial hypertrophy and 
interstitial and perivascular fibrosis at late phase. 

Because myocytes rarely proliferate in adult cardiac 
muscles, the loss of cardiac muscle cells would 

eventually lead to compromised cardiac function. 
Moreover, elucidation of the mechanisms concerning 

obesity and diabetes mellitus contributes to the 

prevention of metabolic syndrome and the appearance 
of effective new medications available to treat diabetic 

cardiomyopathy formulated as drugs that could be used 
by clinicians in the treatment of their diabetic patients.  
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