
N. Abdullahi et al. 

 151 

 
International Journal of Biomedical and Health Sciences 0794-4748/2011 $5.00 + 0.00 
Vol. 7, No. 3, September 30, 2011  2011 African Studies on Population and Health 
Printed in Nigeria http://www.asopah.org 
 
 
IJBHS 2011008/7303 
 
 
 

Antihyperglycaemic effect of ethanolic leaf extracts of 
Venonia Amygdalina in alloxan-induced albino rats 

 
 

N. Abdullahi*1, A. Utazi and B. I. Gaya2 
 

1Department of Biological Sciences, Bayero University, Kano, Nigeria 
2Family Health International Kano Office, Kano, Nigeria 

 
 

(Received January 18, 2011; Accepted March 8, 2011) 
 
 

ABSTRACT: Diabetes mellitus is an important endocrine and metabolic disease which caused considerable morbidity and 
mortality Worldwide. The effect of Venonia amygdalina extract on diabetic induced albino rat was studied at the Department of 
Biological Science, Bayero University Kano. The plant was collected from a vegetable garden at Nsukka, Enugu State which was 
washed, air-died and grounded into powdered using pestle and mortar. The powdered material was percolated in ethanol for 
seven days to obtain the crude extract. 
     Albino rats were used in the experiment and were kept in the laboratory animal care unit of the Biological Sciences 
Department, Bayero University Kano, for a 2-week acclimatization period before the actual experiments. The cages were 
thoroughly cleaned, and the rats were weighed and fed on a standard feed and water ad libitum throughout the period of 
acclimatization and the experiments. Diabetes mellitus was induced in a batch of normoglycaemic albino rats starved for 16 h by 
injecting alloxan monohydrate dissolved in physiological saline intraperitoneally. Seven days after alloxan injection blood 
glucose level was monitored. The animals were grouped into four( Group1,2,3 and 4 respectively) based on their body weight 
and each of the group were given separate dose of the plant extract after induction of diabetic except the  last group which is the 
control group. 
      The result of the study indicated that all the dosage used in the study significantly reduced the blood glucose level (104-
135mg/dl) in comparison with diabetic induced group (154mg/dl). The plant (V. amygdalina) reduced blood glucose level of 
diabetic induced albino rat. It can therefore serve as a source of bioactive compound which can substitute the chemical compound 
which is very expensive for low resource individuals. 
 
Keywords: Venonia amygdalina, albino rats. Diabetes mellitus, Alloxan 
 
 
Introduction 
 
     Diabetes mellitus is a syndrome characterized by chronic hyperglycemia and   disturbances of carbohydrate, fat 
and protein metabolism associated with absolute or relative deficiency in insulin secretion (Schoenfelder et al., 
2006)]. Insulin therapy and oral hypoglycemic agents offer effective glycaemic control, but Insulin therapy has 
shortcomings such as ineffectiveness following oral administration, short shelf life, of the need for constant 
refrigeration, and fatal hypoglycemia, in the event of excess dosage (Anuradha et al., 2001). As a result, there is a 
need to search for compounds with effective anti-diabetic activity when taken orally. 
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     The oral hypoglycemic agents that are capable of reducing blood sugar level belong to two chemical classes - 
sulfonylurea and biguanides (Trejo-Gonzalez et al 1996) However, the use of oral anti-diabetics is limited due to 
their adverse side effects including hematological, cutaneous and gastrointestinal reactions, hypoglycaemic coma 
and disturbances of liver and kidney functions. In addition, they are not suitable for use during pregnancy (Alarcon-
Aguilara et al., 2000). 
      Plants are well known in traditional herbal medicine for their hypoglycemic activities, and available literature 
indicate that there are more than 800 plant species showing hypoglycemic activity( Rajagopal and Sasikala,2008) 
The World Health Organization has recommended the evaluation of the effectiveness of plants in conditions where 
safe orthodox drugs are scarce ( W.H.O.1980). Studies have shown that phytochemical isolated from plant sources 
have been used for the prevention and treatment of cancer, heart disease, diabetes mellitus, and high blood pressure 
(Waltner-Law et al., 2002) Fever (Devi et al., 2003).  Vernonia amygdalina Del. (Astereaceae) popularly known as 
bitter leaf is a shrub of 2-5 m tall with petiolate leaves of about 6.0mm wide (Ojiako and Nwanjo, 2006). The plant 
is widely distributed in Nigeria especially in the southwestern part of the country. The plant specie is popular in 
Nigeria because of its dietary and diverse medicinal uses (Gyang et al., 2004; Ojiako and Nwanjo, 2006). 
Considerable attention had been focused on the pharmacodynamic properties of V. amygdalina especially its 
hypoglycemic activities (Ogbuokiri and Ekpechi, 1989; Akah and Okafor, 1992). More recently, Abosi and 
Raseroka (2003) and Izevbigie et al. (2004) discussed anti-malarial, anti-helminthic and anti-tumorigenic properties 
of V. amygdalina. 
      The present study was undertaken to evaluate the effectiveness of the ethanolic leaf extract of V. amygdalina as 
anti-hyperglycemic agents in alloxan-induced albino rats with hope that the results of this short-term investigation 
will have important implications for the management of diabetes in Nigeria and other African countries. 
 
 
 
Materials and Methods 
 
Collection of plant materials 
 
      The plant, Venonia amygdalina was collected from a vegetable garden at Nsukka, Enugu state of Nigeria.  The 
plant was identified at the Biological Science, Bayero University Kano. 
 
Extraction Procedure 
 
      The plant materials was air- dried at room temperature, and grounded into powered using pestle and mortar 
(Lale,2002).Two hundred grams of the powdered plant materials was soaked in one litter of ethanol (96% v/v) for 
seven days, (Fatope and Hamisu, 1993).The mixture was filtered using filter paper and the solid residue was 
discarded. Filtrate was extracted by evaporation to dryness using rotary vacuum evaporator. 
 
Induction of diabetes mellitus and blood glucose measurement 
 
      Albino rats ( males and  females) were obtained from the animal room of the faculty of the pharmaceutical 
sciences, Ahmadu.Bello.University, Zaria, and kept safely under ambient conditions of temperature at the 
Department of Biological Sciences Bayero University Kano.The animals were fed on a standard feed  and water ad 
libitum(.Idowu et al,2010) They were housed in the Laboratory Animal Care Unit of the Biological Sciences 
Department,Bayero University  Kano, for a 2-week acclimatization period before the actual experiment. The animals 
remained healthy and active throughout the period of acclimatization and the experiments. The cages were 
thoroughly cleaned, and the rats were weighed daily. Diabetes mellitus was induced in a batch of normoglycaemic 
albino rats starved for 16 h by injecting alloxan monohydrate intraperitoneally which was dissolved in physiological 
saline. (Daisy and Rajathi, 2009). Seven days after alloxan injection blood glucose level were monitored. 
 
 
Experimental design 
 
      The experiment was designed with the animals been grouped(Daisy and Rajathi,2009) into four( Group1,2,3 and 
4 respectively) they were grouped based on their body weight and each of the group were given separate dose of the 
plant extract after induction of diabetic using alloxan monohydrate except the  last group which is the control group.  
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Table 1: Dose of the extract given per body weight of the animals 
 

Treatment Body weight (g) Dose of the Venonia amygdalina extract  
(mg/l) 

Group 1 200 10 

Group 2 230 – 250 20 

Group 3 280 30 

Group 4 (Control group) 300 30 

 
 
 
Results and Discussion 
 
      Diabetes mellitus of long duration is associated with several complications such as atherosclerosis, myocardial 
infarction, nephropathy, etc ( Pushparaj et al., 2007) These complications are usually related to chronically elevated 
blood glucose level. The result of this study indicated that the blood glucose level of the animals before diabetic 
induction was within(97-106mg/dl) (Table1).However the blood glucose level was found to increased after 
induction of diabetic using alloxan  monohydrate (104-154mg/dl) (Table2).This conforms with the finding reported 
by several authors(Idowu et al 2010,Daisy and Rajathi 2009).  Alloxan causes a massive reduction in insulin release 
by the destruction of cells of the islets of Langerhans, thereby inducing hyperglycaemia  (Grover et al., 2000). The 
blood glucose level of diabetic induced rat were found to reduced significantly (P<0.05) after treatment with 
ethanolic extract of Venonia amygdalina(120-135mg/dl) (Table2). 
      The findings in this study are in conformity with those reported by Daisy and Rajathi (2009)  that there is a 
decrease in the blood glucose levels of alloxan-induced diabetic rats using the aqueous extracts of Clitoria ternatea 
(CTL and CTF). The finding in this study also corroborates with the data of (Odeigah et al., 1999) where it was 
noted that administering some medicinal plants simultaneously with tolbutamide enhanced their hypoglycaemic 
effect. The observation that V. amygdalina reduced blood glucose level in diabetic rats implies that the 
hypoglycaemic principle(s) in V. amygdalina may have direct effect similar to that of insulin on glucose 
metabolism. The active hypoglycaemic principles in V. amygdalina are probably the bioactive constituents present 
in the extract. Kupcham et al., (1969) had long shown that the phytochemicals in V. amygdalina include steroid 
glycosides and sesquiterpetene lactones like vernodalin. 
      In view of the central role of diet in diabetic management (Mann, 1980; Al-Seif et al., 1993).Several attempts 
have been made to suggest acceptable dietary regimes for diabetics .These recommendations, though beneficial to 
diabetics in general, are based on foreign diets. Thus, they did not take cognizance of the specific socio-economic 
and Cultural attributes of African societies especially with respect to their eating habits. Thus, Dietary treatment of 
diabetes in Africa is still a major challenge because strict adherence to various recommended dietary regimes is 
often difficult (Naidu, 1992). Such problems may not arise with the use of V. amygdalina because the plant is 
widely consumed as bitter leaf soup. Thus the use in diabetic management agrees with Nigerian socio-cultural 
attributes. If the results of this investigation are confirmed in other animal and human experimental studies, the use 
of the plants in the treatment of diabetes can be justified considering the central role of diet in diabetic management. 
 
Conclusion and recommendation 
 
     The plant (V. amygdalina) reduced blood glucose level of diabetic induced albino rat. It is therefore 
recommended that the plant should be subjected to other phytochemical studies in order to identify and 
characterized the bioactive compound responsible for reducing the blood glucose level which can serve as a possible 
substitute of the chemical compound which are very expensive for a low resource individuals. 
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Table2: Blood glucose level of laboratory reared albino rats before and after induction of animals with 
alloxan and the plant extract 
 

Treatment Body weight 
(g) 

Blood glucose level 
(mg/dl) (Before    

induction of diabetic 
using alloxan) 

Blood glucose level 
(mg/dl) (After  

induction of diabetic 
using alloxan) 

Blood glucose level (mg/dl) 
(after  induction of extract) 

Group 1 200 106 154 135 

Group 2 230 – 250 97 152 132 

Group 3 280 105 125 120 

Group 4 (control 
group) 

300 100 104 104 

 
 
 
References 
 
Abosi OA, Raseroka BH (2003). In vivo anti-malarial activity of Vernonia amygdalina. British Journal of Biomedical Sciences 

60(2): 89-91. 
Akah PA, Okafor CI. Hypoglycaemic (1992) Effect of Vernonia amygdalina Del. In: Experimental rabbits. Plant Medical 

Research  1:6-10 
Alarcon-Aguilara FJ, Jimenez-Estrada M, Reyes- Chilpa R, Roman-Ramos R(.2000) Hypoglycemic effect of extracts and 

fractions from Psacalium decompositum in healthy and alloxan diabetic mice. J Ethnopharmacol  72: 21-27. 
Al-Seif M. Bani IA, Al-Kanhal MA, Osman AK (1993) Dietary Habits of Saudi Diabetics in Primary Care Clinics  4(4): 110-111 
Anuradha K, Hota D, Pandhi P.(2001) Investigation of central mechanism of insulin-induced hypoglycemic convulsions in mice. 

Indian J Exp Biol 39: 500-502. 
Devi BP, Boominathan R, Mandal SC.(2003) Anti-inflammatory, analgesic and antipyretic properties of Clitoria ternatea root. 

Fitoterapia ; 74: 345-349. 
Fatope MO, Hamisu I. (1993).Screening of higher plants reported as pesticides using brine shrimp lethality assay. Int J of 

Pharmacognosy: 31:250-60. 
Grover JK, Vats V, Rathi SS (2000). Antihyperglycemic effect of Eugenia jambolana and Tinospora cordifolia in experimental 

diabetes and their effects on key metabolic enzymes involved in carbohydrate metabolism. J Ethnopharmacol 73: 461-470. 
Gyang SS, Nyam DD, Sokomba EN (2004) Hypoglycaemic activity of Vernonia amygdalina (chloroform extract) in 

normoglycaemic and alloxan- induced hyperglycaemic rats. Journal of Pharmacy and Bioresources 1(1): 61-66 
Izevbigie EB, Bryant JL, Walker L. (2004) A novel natural inhibitor of extracellular signal-regulated kinases and human breast 

cancer cell growth. Experimental Biology and Medicine (Maywood) 229 (2): 163-169. 
Kupcham SM,  Hernichway RJ, Karim A, Wermer D (1969) Tumor inhibitors. XLVIII. Vernodalin and Vermomygdalin, two 

new cytotoxic sequiterpene lactones from Vernonia amygdalina (Del). Journal of Organic Chemistry 34(2): 3908-3911. 
Mann JI (1980) Diet and Diabetes. Diabetologia 18: 89-95. 
Naidu R.(1992) Dietary advice for diabetics in Africa. International Diabetes Digest 3(4): 114-118. 
Odeigah PGC, Taiwo, IA, Akomolafe EO, Durojaiye DO (1999) Hypoglycaemic actions of medicinal plants with tolbutamide in 

the albino rat. Diabetes International  9(3), 71-73. 
Ogbuokiri, JE, Ekpechi DL. (1989). Anti-hyperglycaemic activity of Vernonia amygdalina on healthy adult volunteers. Clinical 

Pharmacy and Herbal Medicine; 5(3): 18-21. 
Ojiako OA, Nwanjo H. U(2006). Is Vernonia amygdalina hepatotoxic or  hepatoprotective? Response from biochemical and 

toxicity studies in rats. African Journal of Biotechnology 5(18): 1648-1651. 
Pushparaj PN, Low HK, Manikandan J, Tan BKH, Tan CH (2007). Antidiabetic effects of Cichorium intybus in streptozotocin 

induced diabetic rats. J Ethnopharmacol 111: 430-434. 
Rajagopal K, Sasikala K.(2008) Antihyperglycaemic and antihyperlipidaemic effects of Nymphaea stellata in alloxan-induced 

diabetic rats. Singapore Med J  49: 137-141. 
Schoenfelder T, Cirimbelli TM, Citadini-Zanette V (2006). Acute effect of Trema micrantha on serum glucose levels in normal 

and diabetic rats. J Ethnopharmacol 107: 456-459. 



N. Abdullahi et al. 

 155 

Trejo-Gonzalez A, Gabriel-Ortiz G, Puebla-Perez AM, Huizar-Contreras MD, Mungui-Mazariegos MR, Mella-Arreguin S, Calva 
E (1996). A purified extract from prickly pear cactus (Opuntia fulginosa) controls experimental induced diabetes in rats. J 
Ethnopharmacol; 55: 27-33. 

Waltner-Law ME, Wang XL, Law BK. (2002) Epigallocatechin gallate, a constituent of green tea, represses hepatic glucose 
production. J Biol Chem  277: 34933-34940. 

World Health Organization (1980). Second Report of the WHO Expert Committee on Diabetes Mellitus. Technical Report Series 
646: 66. 

 
 


