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1. INTRODUCTION 

Diabetes is a group of metabolic diseases characterized 

by hyperglycemia resulting from defects ininsulin 

secretion or insulin action, or both.
[1,2]

 Broad research on 

diabetes leads to a number of synthetic oral 

hypoglycemic agents like biguanides, sulphonylureas 

and thiazolidinedione’sbeing used to treat diabetes. 

Butall have side effects associated with their uses.
[3,4]

 On 

other hand, traditional medicinal plants with their 

variousbiological constituents have been used effectively 

by the communities since long time to treat diabetes.
[5,6]

 

Severalnatural products such as alkaloids, flavonoids, 

terpenoids, saponins, polysaccharides and glycosides are 

isolatedfrom medicinal plants and are being reportedto 

possess anti-diabetic activities.
[7,8]

 Inaddition, herbal 

drugs areextensively used to treat various diseases due to 

their effectiveness, minimal side effects and relatively 

low cost. Therefore, it is important to isolate the 

bioactive molecules from traditional anti-diabetic 

plants.
[9,10] 

Management of this disease may include 

lifestyle modifications, diet, exercise, long – term use of 

oralhypoglycaemic agents or insulin therapy. Since 

ancient times, plants have been an exemplary source 

ofmedicine. The search for plants with hypoglycaemic 

property is an area that draws attention of research 

workersglobally reviewed 45 of such plants and their 

products that have been used in the Indian traditional 

system ofmedicine.
[11,12]

 Management of diabetes 

without any side effect is still a challenge to themedical 

community. There is continuous search for alternative 

drugs.
[13,14]

 Even though herbal medicines have longbeen 

used effectively in treating diseases in Asian 

communities and throughout the world, it is prudent to 

lookfor more herbal medicines for diabetes.From ancient 

times, some of these herbal preparations have been used 

in the treatment of diabetes.
[15,16] 

Many traditional plants 

were used for treatment of diabetes. The active 

compounds of medicinal plants play an important role in 

the management of diabetes mellitus especially in 

developing countries. Moreover, during thepast few 

years some of the new bioactive drugs isolated from 

plants showed antidiabetic activity with moreefficacy 

than oral hypoglycemic agents used in clinical 

therapy.
[17,18,19]

 

 

Murrayakoenigii(Rutaceae) commonly known as “Curry 

Patta” (Hindi) is widely used as a spice andcondiment in 

India and other tropical countries.
20,21

 Various parts of 

Murrayakoenigiihave been used in traditionalor folk 

medicine for the treatment of rheumatism, traumatic 

injury and snake bite and it has been reported tohave 

antioxidant, anti-diabetic and anti-dysenteric activities. 

Curry leaf is used traditionally as a stimulant, 

antidysenteric and for management of diabetes 

mellitus.
[22,23]
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diabetic control. Theresults showed not only significant anti-hyperglycaemic effect of Murraya extracts in 

experimental model ofdiabetes mellitus but also indicated a dose dependant activity of the extracts. 

 

KEYWORDS: Diabetes, Hypoglycaemic, MurrayaKoenigii. 

 

*Corresponding Author: Prof. Ayush Garg 

Associate Professor, Department of Pharmaceutics, Pacific College of Pharmacy, Udaipur - 313024. 

http://www.ejpmr.com/


Garg et al.                                                                       European Journal of Pharmaceutical and Medical Research 

www.ejpmr.com         │        Vol 9, Issue 10, 2022.         │        ISO 9001:2015 Certified Journal        │ 375 

2. MATERIAL AND METHODS 

2.1 Plant material and extraction 

MurrayaKoenigii Linn(LEAF) will be collectedfresh 

from the forest areas in Udaipur, Rajasthan, India, and 

will be dry in the shade and then powdered. The plant 

will be identified by Professor and Head of the 

Department of pharmacology, pacific college of 

pharmacy. The powderedmaterials will be kept in an air-

tightcontainer in a refrigerator until the time of use. 

Aqueous and alcoholic extracts of MKL will prepared 

according to the standard extract procedure. The yield of 

extracts will be approximately 8.5% and 7%, 

respectively. 

 

2.2 Toxicity studies  

The acute oral toxicity was carried out as per the 

guidelines set by Organization for Economic cooperation 

and Development(OECD), revised draft guidelines423, 

received from Committee for the Purpose of Control and 

Supervision of Experiments onAnimals (CPCSEA), 

Ministry of Social justice and Empowerment, 

Government of India. The principle is based on a 

stepwise procedure with the use of a minimum number 

of animals per step to obtain sufficient information on 

the acute toxicity of thetest substance to enable its 

classification. The substance is tested using a stepwise 

procedure,each step using three animals of either sex. 

 

2.3 Antidiabetic study of EMKL in streptozotocin 

induced diabetic model 

2.3.1 Induction of experimental diabetes: After fasting, 

diabetes was induced by single intravenous (i.v.) 

injection of STZ (55 mg/kg) dissolved in 0.1 M cold 

sodium citrate buffer, pH 4.5. The control rats received 

the vehicle alone. The animals were allowed to drink 5% 

glucose solution overnight for prevention of mortality 

due to hypoglycemic convulsing reaction. After 13 days 

of STZ administration the remaining survival animals 

which showed blood glucose concentration more than 

250 mg/dl considered as diabetics and were used for 

experimentation. 

 

2.3.2 Determination of thiobarbituric acid reactive 

substance (TBARS) 

After sacrificing, the liver was isolated from respective 

groups of animals and homogenized in 0.15 M KCL 

respectively. Homogenates were centrifuged 

andsupernatant was used as a source of polyunsaturated 

fatty acid for determination of extent of TBARS. The 

content of TBARS indicates as index of lipid 

peroxidation or oxidative stress in the form of liver 

damage in diabetic animals. 

 

2.4 Administration of Extract 
Suspension of ethanolic extract was prepared in 0.5% 

carboxymethyl cellulose using Tween 20 (0.2% v/v) as a 

suspending agent. The extract was administered in a dose 

of 300 and 500 mg/kg respectively to streptozotocin 

induced diabetic Wister rats. Control groups were given 

only 0.5% carboxymethyl cellulose with Tween 20 

(0.2% v/v).  

 

2.5 Number of animals and dose levels 

Group 1- Control: This group was used for studying the 

baseline values of the parameters studied.  

Group 2- Diabetic control: This group consisted of 

streptozotocin induced diabetic rats. 

Group 3- Diabetic rats treated with (200 mg/kg b.w.) 

aqueous extract of MKL.  

Group 4- Diabetic rats treated with (400 mg/kg b.w.) 

aqueous extract of MKL.  

Group 5- Diabetic rats treated with (200mg/kg. b.w) 

alcoholic extract of MKL. 

Group 6- Diabetic rats treated with (400 mg/kg. b.w.) 

alcoholic extract of MKL.  

Group 7- Diabetic rats treated with glibenclamide 

10mg/kg. 

 

The drug was administered orally for 10 days and 30 

days in different groups of animal, with each group 

containing 3 animals. The efficacy of this drug will be 

compared with the treated diabetic rats. 

 

3. RESULT AND DISCUSSION 
STZ-induced experimental diabetes is a valuable model 

for induction of diabetes. Further, the STZ diabetic 

animals may exhibit most of the diabetic complications, 

namely, myocardial cardiovascular, gastrointestinal, 

nervous, vas deferens, kidney, and urinary bladder 

dysfunctions through oxidative. Through different types 

of oral hypoglycemic agents are available along insulin 

for the treatment of diabeties, there is an increasing 

demand by patient to use the natural products with 

antidiabetic activity to overcome the side effects and 

toxicity of synthetic drugs. Herbal antidiabetic drugs are 

prescribed widely because of their effectiveness, less 

side effects and relatively low cost. Thus the aim of the 

present work was to evaluate the antidiabetic activity of 

MKL in terms of its effects on glycemic status and on the 

oxidative stress in STZ induced diabetic rats. The results 

of the present study demonstrated the antidiabetic 

activity of M. koenigii. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Garg et al.                                                                       European Journal of Pharmaceutical and Medical Research 

www.ejpmr.com         │        Vol 9, Issue 10, 2022.         │        ISO 9001:2015 Certified Journal        │ 376 

Table 1: Hypoglycaemic effect on MKL innormoglycermic and in oral glucose tolerance test. 

 
 

Table 2: Antidiabetic activity of M.koenigii in streptozotocin induced diabetic rat. 

 
 

In the present study, the diabetic rats had shown higher 

levels of glycosylated hemoglobin compared to those in 

normal rats indicating their poor glycemic control; while 

after 15 days of MKL treatment, the glycosylated 

hemoglobin significantly decreased as comparable to 

standard glibenclamide, indicating a decrease in the 

status of glycation. Lipid peroxidation of unsaturated 

fatty acids is commonly used as an index of increased 

oxidative stress and subsequentcytotoxicity.In the 

present study, elevated level of lipid peroxidation in the 

diabetic animals is either due to due to enhanced 

production of reactive oxygen species because of higher 

level of glycosylated haemoglobin. In present study, lipid 

peroxidation was measured in terms of TBARS and 

results indicated to significant increase in liver TBARS 

content in diabetic rats compared with control rats. 

However oral administration of MKL extract reduces the 

level of TBARS indicating a decrease rate of lipid 

peroxidation. 

 

Table 3: Glycosylate haemoglobin in STZ induced diabetic rats. 

 
 

These finding suggest that the MKL extract prevents the 

formation of glycosylated haemoglobin which ultimately 

protect from the formation of reactive oxygen species 

and induction of lipid peroxidation by STZ in diabetic 

rats. Thus based on our present finding as well as 

reported phytochemical literatures demonstrated that the 

presence of antioxidant carbazole alkaloids of M. 

koenigii might be involved in stabilization glycemic 

level. Literature also suggestsdirect or indirect 

antioxidant nature of the MKL extract, which could be 

due to the free radical scavenging of carbazole alkaloids 

present in the M. koenigii leaf acting as a strong free 

radical scavenger, thereby improving the antioxidant 

nature in STZ diabetic rats. In conclusion, our study 

demonstrated beneficial effects of M. koenigii in 

diabetics rats. It decreases blood glucose level dose 

dependently and also has potential to decrease the level 

of TBARS by inhibiting the lipid peroxidation formation 

so this finding would be helpful in diabetic patient for 

prevention of diabetic complications related to level of 

oxidative stress. 
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4. CONCLUSION 

The collected leaves of M. koenigii (L) were dried under 

shade and undergone crushing in electric blender to form 

powdered and subjected to extraction by maceration in 

air tight container by using ethanol as a solvent (125 

g/500 ml ratio). The extract was concentrated by 

evaporation at room temperature and used for 

pharmacological studies. 

 

Suspension of ethanolic extract was prepared in 0.5% 

carboxymethyl cellulose using Tween 20 (0.2% v/v) as a 

suspending agent. The extract was administered in a dose 

of 300 and 500 mg/kg respectively to streptozotocin 

induced diabetic Wister rats. Control groups were given 

only 0.5% carboxymethyl cellulose with Tween 20 

(0.2% v/v). 

 

After fasting, diabetes was induced by single intravenous 

(i.v.) injection of STZ (55 mg/kg) dissolved in 0.1 M 

cold sodium citrate buffer, pH 4.5. The control rats 

received the vehicle alone. The animals were allowed to 

drink 5% glucose solution overnight for prevention of 

mortality due to hypoglycemic convulsing reaction. After 

13 days of STZ administration the remaining survival 

animals which showed blood glucose concentration more 

than 250 mg/dl considered as diabetics and were used for 

experimentation. 

 

13 days after streptozotocin, control and survival diabetic 

rats were randomly divided in seven groups, each 

consisting of three animals: Group one as a normal 

vehicle control received 0.5% sodium CMC with twin 20 

(0.2%v/v). Group 2 as a diabetic control and received 

vehicle only. Group 3 diabetic animals received 

glibenclamide (10 mg/kg, p.o.) Group 4 and 5 diabetic 

animals received 300 and 500 mg/kg of MKL extract 

respectively. After 15 days of above treatments schedule 

animal’s blood was withdrawal by retro-orbital plexus 

(fasted animals) for determination of glucose and 

glycosylated haemoglobin, triglyceride, and cholesterol. 

Liver was isolated from respective group of animals for 

determination of thiobarbituric acid reactive substance. 

 

Fasting blood glucose was estimated by glucose 

estimation kit by GOD-POD method while glycosylated 

hemoglobin was assayed according to reported method 

by using enzymatic kit. 

 

After sacrificing, the liver were isolated from respective 

groups of animals and homogenized in 0.15 M KCl 

respectively. Homogenates were centrifuged and 

supernatant was used as a source of polyunsaturated fatty 

acid for determination of extent of TBARS. The content 

of TBARS indicates as index of lipid peroxidation or 

oxidative stress in the form of liver damage in diabetic 

animals. The diabetic group showed considerable loss of 

body weight and increase in blood glucose levels and 

degeneration of the glomeruli and renal convoluted 

tubules and atrophied islets with disintegration of β-cells. 

Treatment of diabetic rats with MK extract showed 

significant (p < 0.001) improvement in blood glucose 

levels and body weight gain. The MK extract also caused 

an improvement in tissue injury induced by STZ 

injection in the kidney and islets of Langerhans. 

 

All the experimental results were expressed as the mean 

± standard deviation. Student unpaired t-test was used to 

detect further difference between groups respectively, 

values of p < 0.05 were considered significant. 

 

To conclude, present study shows a better result in 

management of diabetes when drugpowder used in 

therapy was well tolerated by animal models. 

 

5. REFERENCES  

1. HarisMI, Flegal KM, Cowie CCet al. Prevalence of 

diabetes, impaired fasting glucose, and impaired 

glucose tolerance in U.S. adults: the Third National 

Health and Nutrition Examination Survey, 1988-

1944. Diabetes Care 21: 518-524, 1998. 

2. Cowie CC, Rust KF, Byrd-Holt DDet al. Prevalence 

of diabetes and impaired fasting glucose in adults in 

the U.S. population: National Health And Nutrition 

Examination Survey 1999-2002. Diabetes 

Care29:1263-1268, 2006. 

3. Cowie CC, Rust KF, Ford ES et al.Full accounting 

of diabetes and pre-diabetes in the U.S. population 

in 1988-1994 and 2005-2006. Diabetes Care, 2008; 

32: 287-294. 

4. Mokdad AH, Ford ES, Bowman BA, Nelson DE, 

Engelgau MM, Vinicor F, Marks JS. Diabetes trends 

in the U.S.: 1990–1998. Diabetes Care, 2000; 23: 

1278–1283. 

5. DECODE Study Group on behalf of the European 

Diabetes Epidemiology Study Group.Will new 

diagnostic criteria for diabetes mellitus change 

phenotype of patients with diabetes? Reanalysis of 

European epidemiological data. BMJ, 1998; 317: 

371–375.  

6. Guja C, Ionescu-

TîrgovişteC.Epidemiologiadiabetuluizaharat. In: 

Tratat dediabetPaulescu (ed. Ionescu-Tîrgovişte C), 

Ed. AcademieiBucureşti, 2004; 447-467.  

7. Flegal KM, Carroll MD, Ogden CL, Curtin LR. 

Prevalence and trends in obesity among US adults, 

1999-2008. JAMA, 2010; 303: 235-241. 

8. Ogden CL, Lamb MM, Carroll MD, Flegal KM. 

Obesity and socio economic status in children and 

adolescents: United States, 2005-2008. NCHS Data 

Brief, 2010; 51: 1-8. 

9. King H, Aubert RE, Herman WH. Global burden of 

diabetes, 1995-2025: prevalence, numerical 

estimates, and projections. Diabetes Care, 1998; 21: 

1414-1431. 

10. International Diabetes Federation.IDF Diabetes 

Atlas, 5th edn. Brussels, Belgium: International 

Diabetes Federation: 8, 

2011.http://www.idf.org/diabetesatlas/5e/diabetes 

http://www.who.int/mediacentre/factsheets/fs312/en/

.Fact sheet N°312, 2012. 



Garg et al.                                                                       European Journal of Pharmaceutical and Medical Research 

www.ejpmr.com         │        Vol 9, Issue 10, 2022.         │        ISO 9001:2015 Certified Journal        │ 378 

11. Stern MP, Gaskill SP, Hazuda HP, Gardner LI, 

Haffner SM. Does obesity explain excess prevalence 

of diabetes among Mexican Americans? Results of 

the San Antonio Heart Study. Diabetologia, 1983; 

24: 272-277. 

12. Reimer TT, Choi E, Kelley and LS, Enslein JC. 

Cultural barriers to care: Inverting the problem. 

Diabetes Spectrum, 2001; 14: 13-22.  

13. Aspray TJ, Mugusi F, Rashid S, Whiting D, 

Edwards R, Alberti KG, Unwin NC, 

14. Essential Non-Communicable Disease Health 

Intervention Project. Rural and urban differences in 

diabetes prevalence in Tanzania: the role of obesity, 

physical inactivity and urban living. Trans R Soc 

Trop Med Hyg, 2000; 94: 637–644. 

15. Zimmet P, Taylor R, Ram P et al. Prevalence of 

diabetes and impaired glucose tolerance in the 

biracial (Melanesian and Indian) population of Fiji: 

a rural-urban comparison. Am J Epidemiol, 1983; 

118: 673–688. 

16. Wild S, Roglic G, Green A, Sicree R, King H. 

Global prevalence of diabetes estimates for the year 

2000 and projections for 2030.Diabetes Care, 2004; 

27: 1047-1053. 

17. Dabney B, Goss chalk A. Diabetes in rural America. 

In: Rural Healthy People (eds.Gamm LD, Hutchison 

LL, Dabney BJ, Dorsey AM), College Station, 

Texas, Texas A&M University System Health 

Science Center, School of Rural Public Health, 

Southwest Rural Health Research Center, 2010; 

109-111. 

18. Massey CN, Appel SJ, Buchanan KL, Cherrington 

AL. Improving diabetes care in rural communities: 

An overview of current initiatives and a call for 

renewed efforts. Clinical Diabetes, 2010; 28: 20-27. 

19. International Diabetes Federation. IDFDiabetes 

Atlas 2nd edn. Brussels, Belgium: International 

Diabetes Federation, 2003; 21. 

20. International Diabetes Federation.IDF Diabetes 

Atlas, 4th edn. Brussels, Belgium: International 

Diabetes Federation, 2009; 8.  

21. International Diabetes Federation.IDF Diabetes 

Atlas, 2
nd

 edn. Brussels, Belgium: International 

Diabetes Federation, 2003; 28-29. 

22. International Diabetes Federation.IDF Diabetes 

Atlas, 3rdedn. Brussels, Belgium: International 

Diabetes Federation, 2006; 16, 2006 

http://84.199.64.82/ebook_Rosseels/ThePolicyPuzzl

e_Book/HTML/index.html#/6/ 

23. SEARCH for Diabetes in Youth Study Group, Liese 

AD, D'Agostino RB Jret al.-The burden of diabetes 

mellitus among US youth: prevalence estimates 

from the SEARCH for Diabetes in Youth Study. 

Pediatrics, 2006; 118: 1510-1518. 


