
Yumnam Romila Devi et al. IRJP 2012, 3 (12) 

Page 67 

 INTERNATIONAL RESEARCH JOURNAL OF PHARMACY                                                
www.irjponline.com ISSN 2230 – 8407 

 Research Article 

  
EFFECTS OF AQUEOUS EXTRACT OF EUGENIA OPERCULATA ROXB. ON  

NORMAL AND STREPTOZOTOCIN INDUCED DIABETIC MICE 
Yumnam Romila Devi*, P.B.Mazumder 

Department of Biotechnology, Assam University, Silchar, India 
 

Article Received on: 18/10/12 Revised on: 10/11/12 Approved for publication: 02/12/12 
 
*Email: tiaromila@yahoo.co.in 
 
ABSTRACT 
The aim of this study is to determine the antihyperglycemic properties of an aqueous extract of Eugenia operculata leaves on blood glucose and body weight 
of normal and Stz induced diabetic albino mice and also to determine its antimicrobial activity. Blood glucose levels of Stz treated mice were found to be 
declined sharply from 244.33 to147.33 mg/dL after oral feeding of extract at 200mg/kg b.w and  from 174 to 140 at 100 mg/kg b.w on 15th day. The extract 
was potent against S.aureus, P.aeruginosa and B.subtilis with an inhibition zone of 39, 35, 18mm respectively. The MIC of extract against S.aureus and 
P.aeruginosa were 12.5 and 3.25mg/ml resp. Eugenia operculata leaves could be a potential source of antidiabetic and antimicrobial agents for drug 
formulation.  
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INTRODUCTION 
Diabetes mellitus is a complex and a multifarious group of 
disorders that disturbs the metabolism of carbohydrates, fats 
and protein. It results from shortage or lack of insulin 
secretion or reduced sensitivity of the tissue to insulin. 
Several drugs such as biguanides and sulfonylureas are 
presently available to reduce hyperglycemia in diabetes 
mellitus. These drugs have side effects and thus searching for 
a new class of compounds is essential to overcome diabetic 
problems1. Management of diabetes without any side effect is 
still a challenge to the medical community. There is 
continuous search for alternative drugs. Therefore it is 
prudent to look for options in herbal medicines for diabetes 
as well. Although, herbal medicines have long been used 
effectively in treating diseases in Asian communities and 
throughout the world. The mechanism of most of the herbals 
used has not been defined. Many traditional plants treatments 
for diabetes are also used. But most of the evidence for their 
beneficial effects is anecdotal2. Traditional antidiabetic plants 
might provide new oral hypoglycemic compounds, which can 
counter the high cost and poor availability of the current 
medicines / present day drugs for many rural populations in 
developing countries. India is well known for its herbal 
wealth. Diabetes mellitus is a major endocrine disorder 
affecting nearly 10% of the population all over the world3. In 
the indigenous Indian system of medicine good number of 
plants were mentioned for the cure of diabetes and some of 
them have been experimentally evaluated and active principle 
were isolated4. WHO, 1980 has also recommended the 
evaluation of the effective of plants in conditions where there 
are no safe modern drugs5. The ethnobotanical information 
reports state that about 800 plants may possess antidiabetic 
potential6. Recently the medicinal values of various plants 
extracts have been studied by many scientists in the field of 
diabetic research7.Various parts of herbs have been used for 
medicinal purposes including the treatment of diabetes 
mellitus. Streptozotocin (STZ) is a naturally occurring 
nitrosourea product of Streptomyces achromogenes. Usually, 
the intraperitoneal injection of a single dose (60 mg/kg body 
weight) of it exerts direct toxicity on cells resulting in 
necrosis within 48-72 h and causes a permanent 

hyperglycemia. STZ breaks nuclear DNA strand of the islet 
cells8. 
Eugenia operculata Roxb. also known as Cleistocalya 
operculatus Roxb. Merr & Perry or Syzygium nervosum, is a 
well known perennial tree, widely distributed and propagated 
at sub Himalayan tract, Bihar, Orissa. And it is found 
growing in scatter locations in some places of Manipur. The 
leaves and buds of Eugenia operculata Roxb. have been used 
as an ingredient in various beverage, common tea for 
gastrointestinal disorder and as antiseptic for dermatophytic 
disorders for many years9.  It also revealed that the buds had 
various biological activities in vitro and in vivo such as 
anticancer, antihyperglycemic and cardio tonic action10. The 
aqueous extract of E.operculata leaves were used in the 
present study to clarify their effect in the treatment of STZ 
induced diabetic, on blood glucose and body weight in mice 
models. And a comparison has been made with the normal 
and Glibenclamide, a standard drug used in treating diabetes 
mellitus induced mice. The study not only involves the 
evaluation of antidiabetic activity of leaf extract but also 
antimicrobial activities which may pave a way to overcome 
the secondary problems associated with diabetes. 
 
MATERIALS AND METHODS 
Collection  and authentication of plant 
Fresh leaves of Eugenia operculata were collected in the 
month of February from Lilong chajing, Manipur, India. The 
plant was authenticated at Botanical Survey of India, 
Shillong. The plant has been authenticated as Eugenia 
operculata Roxb. 
Preparation of aqueous extract 
The aqueous extract was prepared by decoction. The leaves 
of Eugenia operculata were dried under shade and grinded in 
electrical grinder to coarse powder. 250 g of powder were 
mixed with 500 mL of distilled water and boiled for 15 min. 
The extracts were then filtered off with sterile filter paper 
(Whatman’s No.1).The prepared extract was evaporated to 
dryness and stored in the refrigerator at 40C until required for 
use. 
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Antidiabetic activity of leaf extract of Eugenia operculata 
Animals 
Albino mice (20-35 g) of either sex were employed in this 
study. The rats were bought from Pasteur Institute, Shillong 
and were maintained under standard laboratory conditions at 
25 ± 2°C, relative humidity 50 ± 15% and normal photo 
period.  The experimental protocol has been approved by the 
Institutional Animal Ethics committee and by the Regulatory 
body of the government 
Induction of diabetes 
Streptozotocin was obtained from Sigma Chemicals Co., St. 
Louis, MO, USA. STZ was dissolved in cold 0.01 M citrate 
buffer, pH 4.5 and always prepared freshly for immediate use 
within 5 min. STZ injections were given intraperitoneally at a 
dose of 50mg/kg b.w for 5consecutive days at 12 hrs fasting 
state. The blood glucose concentration was measured every 
week from the day of STZ injection. Administration of 
multiple low doses of STZ produces significant 
hyperglycemia from 1st week. The animals were observed to 
be diabetic from 2nd week 11. After 2 weeks of streptozotocin 
injection animals with blood glucose concentrations 
increasing by more of 40% were considered diabetic and 
were included in this study. 
Experimental design 
Mice were divided into the following groups. 
Group I: Consisted of 6 mice which served as normal 
control and were given only distilled water daily. 
Group II: Consisted of 6 STZ induced diabetic mice and 
served as diabetic control and were given distilled water only. 
Group III: Consisted of 6 STZ induced diabetic mice and 
were treated orally with aqueous extract of E.operculata 
leaves 100 mg/kg body weight daily for 15 days, once a day. 
Group IV: Consisted of 6 STZ induced diabetic mice and 
were treated orally with aqueous extract of E.operculata 
leaves 200 mg/kg body weight daily for 15 days, once a day. 
Group V: Consisted of 6 STZ induced diabetic mice and 
were given Glibenclamide (GBC) at the dose of 5 mg/kg 
All the animals were regularly observed for their general 
behaviour. Blood samples were collected for the 
measurement of blood glucose level by glucometer (one 
touch ultra) from tail 1hr after feeding the plant extract and 
on 15 days. The results were compared with those of the 5th 
group of mice, which were treated orally with 5mg/kg b.w. of 
glibenclamide by gastric intubation. 

Antimicrobial activity 
Microorganisms and growth conditions 
The following organisms E.coli, Pseudomonas aurogene, 
Klebsiella, Bacillus subtilis and Staphylococcus aureus were 
obtained from the Dept of microbiology, SMC, Assam. All 
the clinical isolates were maintained on nutrient agar at 40C 
in refrigerator until required for use. 
Sterility proofing of the extract 
The extract was tested for sterility by introducing 2ml of 
extract (100mg/ml) into 10ml of sterile nutrient broth. 
Incubation was done at 370C for 24 hours. A sterile extract 
was indicated by absence of turbidity or clearness of the 
broth after the incubation period 12. 
Determination of Zones of Inhibition 
Fifteen millimeter (15ml) of sterile Nutrient agar was poured 
into each sterile petridish of equal size and allowed to 
solidify. The surface of this sterile Nutrient agar plate was 
streaked with the pure culture of the standardized bacterial 
cell suspension. A gel puncher, (6mmin diameter) was 
sterilized by flaming and used to create ditch at the centre of 
the plate. The hole so created was then filled with the plant 
extract. The plates were allowed to stand for one hour for 
pre-diffusion of the extracts 13and incubation was done at 
370C for 24hours. At the end of the incubation period, the 
diameter of zone of inhibition was measured in millimeter14. 
Determination of Minimum Inhibitory Concentration 
(MIC) of the extracts on the test organisms 
The initial concentration of the plant extract (100mg/ml) was 
diluted using double fold serial dilution by transferring 5ml 
of the sterile plant extract (stock solution) into 5ml of sterile 
Nutrient broth to obtain 50mg/ml concentration. The above 
process was repeated several times to obtain other dilutions: 
25mg/ml, 12.5mg/ml, 6.25mg/ml and finally 3.125mg/ml 15. 
Having obtained the different concentrations of the extracts, 
each concentration was inoculated with 0.1ml of the 
standardized bacterial cell suspension and incubation was 
done at 370C for 24 hours. The growth of the inoculum in the 
broth is indicated by turbidity or cloudiness of the broth and 
the lowest concentration of the extract which inhibited the 
growth of the test organism were taken as the Minimum 
Inhibitory Concentration (MIC). Negative controls were set 
up as follows: Nutrient broth only; Nutrient broth and sterile 
plant extract; and finally positive control containing Nutrient 
broth, and a test organism. 

 

 
 

Figure 1: Histogram showing changes in body weight following treatments of EO on 15th day in  streptozotocin induced diabetic mice. Significance of 
difference Normal control (p<0.05; Student’s‘t’ test) 
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Figure 2: Histogram showing changes in blood glucose level before and after giving Stz in mice 

 

 
Figure 3: Histogram showing changes in blood glucose level in STZ induced diabetic mice. 

 
Table 1. Diameters of zones of inhibition of the aqueous extracts of Eugenia operculata 

Test organisms Standard drug used Inhibition zone formed by standard antibiotic (mm) In Inhibition zone formed by aqueous extract(mm) 
S.aureus E 20  

3539 Cd 25 
Co 15 

Pseudomonas E 20  
35 Cd 10 

Co 25 
Klebsiella E Ni  

Nil Cd 10 
Co 5 

B.subtilis 
 

 

E 20  
1318 Cd 25 

Co 10 
E.coli E Ni  

Nil Cd Ni 
Co 15 

 
 

Table 2. Determination of Minimum Inhibitory Concentration (MIC) of 
the Aqueous Extracts of Eugenia operculata on the Test Organisms 

Test organisms Concentrations (mg/ml) 
S.aureus 3.125 

Pseudomonas 12.5 
Klebsiella NI 
B.subtilis NI 

E.coli NI 
NI: No inhibition at the concentration used. 

 
RESULT AND DISCUSSION 
Diabetes is characterized by weight loss as it was seen in this 
study. STZ administration brought about marked reduction in 
body weight of mice. The reduction was found to be 
statistically significant (p<.05) when compared to normal 
group (Fig1). Blood glucose levels in diabetic control were 
raised nearly to 2.5 fold as compared to their respective 
normal control group rats on 15th day after treatment. 
Interestingly, the increase in glucose levels in diabetic control 

groups was found to be highly statistically significant 
(p<0.001) when compared to their respective normal control 
groups. These raised levels of blood glucose in diabetic mice 
were declined sharply after oral feeding of aqueous extract of 
leaves of E.operculata and Glibenclamide. When 
comparisons were made  between diabetic and drug treated 
animals, blood glucose levels were found to be declined 
sharply from 244.33 to147.33  mg/dL after oral feeding of 
extract at 200mg/kg b.w and  from 174 to 140 at 100 mg/kg 
b.w on 15th day. Glibenclamide treatment also decreased 
blood glucose levels on 15th day from 182.66 to 124 mg/dl. 
This decline in blood glucose levels of drug treated groups 
when compared with their respective diabetic control group 
was found to be statistically significant (p<0.05) (Fig2 and 
Fig3). The growth inhibition value of aqueous extract of 
E.operculata at 100mg/ml with the diameter of inhibition 
zones is shown in Table1. The extract was potent against 
S.aureus, P.aeruginosa and B.subtilis with an inhibition zone 
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of 39, 35, 18mm respectively. Table 2 represent the MIC of 
extract against S.aureus and P.aeruginosaat 12.5 and 
3.25mg/ml. This study clearly indicated a significant 
reduction in the body weight and blood glucose level of STZ 
induced diabetic mice. The reported activities of the extracts 
make the leaves of plant more valuable in treating not only 
diabetes but also the associated secondary disorders. It also 
supports the traditional usage of fresh leaves by the people of 
Manipur for the control of diabetes. Hence it might help in 
preventing diabetic complications and serve as a good 
adjuvant in the present armamentarium of antidiabetic drugs. 
The plant can also be further explored for its activity against 
wide spectrum of microbes and can be developed into a 
powerful antibiotic. Finally, the precise mechanism(s) 
involved are still to be determined in addition to toxicity 
study and phytochemical analysis. 
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