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ABSTRACT 
 

The increased prevalence of type 2 diabetes has stimulated increased efforts to stem the trend using dietary 

management. Certain food plants have been reported to have the ability to mitigate diseases. Two plants, Dioscorea 

dumetorum (Kunth) Pax (Dioscoreace) (ona) and Vigna subterranea (L) Verd (Papilonaceae) (okpa) were 

investigated for this ability - the hypoglycemic potential.  Thirty male albino rats in 6 groups of 5 rats each and the 

tubers and seeds of the plants were used for the study. The animals were given 15 g daily of feed from the plants for 

10 days before induction of diabetes. Diabetes was induced in the rats by intraperitoneal administration of alloxan at a 

dose of 140 mg kg
-1 

body weight. Blood glucose level was monitored daily for 6 days and serum lipid profile was 

determined at the end of day 6. The groups were D. dumetorum, V. subterranea, D. dumetorum + V. subterranea, 

standard rats’ pellet + glibenclamide (5 mg/kg B.W.) fed rats and standard rats’ pellet only. Results show that blood 

glucose concentrations (mg dL
-1

) were significantly lowered (P<0.005) and the percentage reduction were 

D.dumetorum 74, V.subterranea  72, D.dumetorum + V.subterranea 75 and glibenclamide 52 from the 425 % increase 

in diabetic untreated rats. Lipid profile (mg dL
-1

) indicated that concentration of triacylglycerides (TAG) and Very 

Low Density Lipoprotein (VLDL) were significantly (P<0.005) lower in the groups fed with both plants and their 

combination compared to the diabetic and non-diabetic controls. This study revealed that D. dumetorum tuber and V. 

subterranea seed possesses anti-diabetic properties and the effect of their combination suggests an additive outcome. 

It also shows a hypo-lipidemic activity of the plants.  Resuscitation and increased consumption of both plants could be 

a strategy to address the increased prevalence of type 2 diabetes in our community.   
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INTRODUCTION 
 

The research into the anti-diabetic properties of 

various plants is receiving much attention among 

researchers leading to the development of newer and safer 

agents for the management of diabetes mellitus. For 

example, Momordica charantia (bitter melon) is 

traditionally used for treatment of diabetes in different 

parts of the world (Blum, 2012).  Also, the inspiration for 

the synthesis of metformin recommended for the 

treatment of type 2 diabetes mellitus came from a 

galegine, a guanidine derivative bioactive component 

present in Galega officinalis (Beckmann, 1971). Though 

many synthetic drugs (e.g sulfonylureas, biguanidines) 

have been developed for diabetics, their uses have not 

been effective as their interactions with the system have 

created negative effects (Halim, 2003). 

Diabetes mellitus is the inability of the pancreas to 

produce insulin or inability of the cells to respond to 

insulin. This results in the lack of uptake of glucose into the 

cells and consequent elevated level of glucose in the blood. 

There is increased incidence of diabetes mellitus in 

societies in which there have been major changes in the 

type of diets consumed (where there have been marked 

departure from traditional foods).  In what is known as 

"nutritional transition", there are changes in dietary habits 

characterized by low consumption of good sources of 

dietary fibre such as fruits, vegetables, whole and high 

fibre grain products and legumes (Popkin, 2002). Our 

forefathers who relied much on natural foods did not 
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suffer significantly from diabetes mellitus prevalent in the 

sub-Saharan African today as it obtained decades 

ago(Roglic et al., 2005). Udenta et al. (2014) reported that 

the earlier low prevalence of diabetes in Africa was as a 

result of Africa’s rich biodiversity and high consumption 

of natural foods rich in proteins, carbohydrates and dietary 

fibre. Thus, it is necessary to develop and encourage the 

use of traditional foods as dietary management (i.e foods 

that have both dietary and therapeutic functions) with 

fewer side effects, low cost, ready availability and can 

serve basic nutritional needs (Neelesh et al., 2010). 

Revitalizing the use of neglected traditional food plants 

can aid in the management of diabetes.  A large number of 

lesser known native crop species are high in nutrient and 

may possibly become advanced crops in the future if 

given priority and research resources(Lalas and Tsaknis, 

2002).  

Dioscorea dumetorum is commonly known as bitter 

yam or trifoliate yam and “ona” in Igbo. It grows in 

Africa and has a fleshy, potato-like root (tuber) that is 

used for food. There had been reported use of D. 

dumetorum in traditional medicine as hypoglycemic agent 

(Neelesh et al., 2010; Ogbunugafor et al., 2014). An 

alkaloid present in the root extract, dioscoretine has been 

reported to possess hypoglycemic effect (Iwu et al., 

1990). The tuber of D. dumetorum mainly act as 

hypoglycemic agent and works on complications of 

diabetes mellitus (Nimenibo-Uadia, 2003). However, 

there are only limited and sketchy works using D. 

dumetorum as a staple food source for dietary 

management of diabetes mellitus.  

Vigna subterranea (L) Verd (Papilonaceae) is an 

indigenous leguminous African crop that is now grown 

across the continent (Olanipekun et al., 2012). Another 

synonym for it is Voandzeia subterranea and its common 

names are “okpa” (Igbo), “gurujia” (Hausa). The plant 

which is mainly grown for its seeds constitute complete 

foodstuff as it has been reported to contain protein, 

carbohydrate and lipid in reasonable quantities.  It can be 

consumed at different stages of maturation (NRC, 2006) 

and it is used for preparation of local pudding, can be 

boiled and eaten, made into flour and mixed with maize 

flour for preparing local dough ‘fufu’. It is also used in 

some parts of south-eastern Nigeria for maize fortification 

in porridge especially for children. However, V. 

subterranea fermented diet has been reported to exert 

hypoglycemic effects and antioxidant effects (Adedayo 

and Ganiyu, 2012). 

The aim of this study was to investigate the possible 

use of a combination of two neglected local crops (D. 

dumetorum and V. subterranea) as feed for the 

management of diabetes mellitus. Validating the anti-

diabetic effects of these food plants is important 

particularly with regards to the population and presents 

cheaper ways to manage diabetes. Studies on the anti-

diabetic effects of these plants have not treated them as 

diet in combination. Considering a complete meal to be 

consumed in hypoglycemic condition to control 

hyperglycemia (as this is the key to management of 

diabetes) is an appropriate option. Also, the study 

evaluated the lipid profile of the sera to determine the 

effects on types of lipoproteins in the experimental 

animals. 

MATERIALS AND METHODS 

 

Alloxan (Sigma-Aldrich, Germany), glibenclamide 

(GlaxosmithKline), D-glucose (Evans), Lipid profile kits 

(Teco Diagnostics, Anaheim, California, USA), distilled 

water 

 

Collection and authentication of plant material 

V. subterranea seeds were collected from a farm in 

Ugwuoba, Oji Local Government Area, Enugu State while 

D. dumetorum tubers were collected fresh from a farm in 

Nimo, Njikoka LGA, Anambra State. They were both 

identified by a taxonomist, Mr. P. O. Ugwuozor at the 

Botany Department of Nnamdi Azikiwe University, 

Awka, Anambra state. 

 

Preparation of samples 

The seeds of V.subterranea were ground into fine 

powder using a mechanical grinder and cooked while the 

tubers of D.dumetorum were washed, peeled, cooked and 

sliced into bits and then ground into fine powder. Both 

were mixed in the ratio of 1:1 ratio into dough, pelleted 

and oven-dried at 60°C. 

 

Animal 

Adult male Wistar  rats (30), purchased from the 

animal house of the department of Veterinary and 

Entomology, University of Nigeria,  Nssuka, were used 

for the studies. They were housed in standard rat cages 

and acclimatized for one week at the animal house of the 

Applied Biochemistry department of Nnamdi Azikiwe 

University, Awka. They were given commercial feed and 

water ad libitum for the duration of acclimatization. 

 

Grouping and sorting of animals 

The animals were sorted according to weight and 

grouped into six (6) groups of five (5) rats each.  

 

Experimental design 

The experimental design was as follows:  

Group1 – Diabetic rats + D. dumetorum, 

Group 2 – Diabetic rats +V. subterranea,  

Group 3 - Diabetic rats+ D. dumetorum+ V. 

subterranea, 

Group 4 - Diabetic rats + Glibenclamide, 

Group 5 – Diabetic rats + standard feed 

Group 6 – Non-diabetic rats + standard 

 

Induction of diabetes and monitoring of glucose level 

The baseline fasting blood glucose (FBG) level of all 

the rats was determined before the induction of diabetes. 

The animals were fasted overnight for 12 hr. Five groups 

(25 rats) were intraperitoneally administered a dose of 140 

mg kg
-1

body weight of alloxan. The animals were orally 

given 5% glucose solution 2hr after the induction. 

Monitoring blood glucose concentration began 48 hr after 

alloxan administration and lasted for six (6) days. Blood 

glucose concentration was determined by tail tipping 

method using glucometer (One Touch Ultra, Lifescan, 

UK). Diabetes was considered induced when glucose 

level was above 200 mg dL-1.  
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Lipid profile 
The serum levels of triglyceride (TG), total 

cholesterol (TC), and high-density lipoprotein-cholesterol 

(HDL-C) were determined spectrophotometrically, using 

enzymatic colorimetric assay kits (Lipid profile kits -Teco 

Diagnostics, USA) while very low-density lipoprotein-

cholesterol (VLDL-C) and low-density lipoprotein-

cholesterol (LDL-C) were calculated. 

 

RESULTS  

 
Alloxan administration increased the blood glucose 

concentration of the rats by an average of 425%.  

However, in D.dumetorum-fed rats the blood glucose 

concentration was reduced by 74%, V.subterranea by 

72%, D.dumetorum + V.subterranea-fed by 75% and 

glibenclamide-administered by 52%.  

Figures 1 shows a graphical representation of the 

blood glucose concentration lowering ability of  

Dioscorea dumetorum, Vigna subterranea; and Dioscorea 

dumetorum +Vigna subterranean and glibenclamide. 

Table 1 shows the lipid profile of the different 

groups. The animals fed with D. dumetorum diet, V. 

subterranea and the diabetic group had significantly 

(P<0.05) lower concentration of triglyceride than all the 

other groups. The triglyceride level of the diabetic group 

was the highest.The animals fed with D. dumetorum and 

V. subterranea had significantly (P<0.05) lower 

concentration of VLDL-Cholesterol than all the other 

groups. The total cholesterol concentrations of the animals 

fed with D. dumetorum, V. subterranean and the 

glibenclamide-administered animals were low but not 

significantly (P<0.05) different from the diabetic 

group.All the groups except the non-diabetic group that 

had significantly (P<0.05) lower concentration of HDL-

Cholesterol in comparison to the diabetic control. All the 

groups had lower concentration of HDL-Cholesterol in 

comparison to the group that ate a mixture of the diet 

though the difference was not significant. 
 

DISCUSSION 
 

This study focused on the need to find a dietary 

option formulated from easily available indigenous foods 

for the control of diabetes mellitus. This is a good 

approach considering that availability and cost is a major 

determinant of a successful intervention. Further, many of 

these indigenous food plants on which diet of the people 

was based in the past when the incidences of the disorder 

was lower, had become neglected. 

This D. dumetorum tuber glucose lowering activity is 

consistent with the work of (Iwu et al., 1990) who 

investigated this activity and isolated an alkaloid, 

dioscretine from the tuber. However, unlike this present 

study, they used the extract from the tuber. Ogbunugafor 

et al. (2014) using D.dumetorum feed have also reported 

this antidiabetic property in rats but induced diabetes 

using streptozocin.  

V. subterranea seed also lowered the blood glucose 

concentration of the diabetic rats supporting the earlier 

work of (Adedayo and Ganiyu, 2012). They used the 

fermented legume condiment to evaluate the 

hypoglycemic potential of V. subterranea and found it 

effective in rats. Legumes in general have been reported 

to possess antinutrients such as phytate, which results in 

slow digestion producing low glycemic index (Duranti, 

2006).  

The ability of the formulated feed from both plants to 

lower blood glucose is suggestive of additive effect. 

Although these plants belong to different families, this 

study aimed at formulating a functional food from them. 

This food could create variety in diet which is one of the 

major limitations in dietary management of diabetes; as 

sufferers complain about consumption of same diet 

repetitively. Functional foods play dual roles when 

consumed – basic nutritive and therapeutic roles. Ezeagu 

and Ibegbu (2010) opined that food problem especially in 

the management of chronic diseases might be addressed 

through combination of available food resources. Results 

from this study suggest that indigenous food plants (most 

of which have been neglected) could become the centre of 

strategy to manage these diseases.  

The impaired carbohydrate utilization in diabetes 

mellitus results to accelerated lipolysis, which leads to 

dyslipidemia (Nesto, 2005) characterized by 

hypertriglyceridemia and low HDL-C levels (Granner, 

1996).  Khan et al.(Khan et al., 2008); Smith et al.(1984)) 

reported that total cholesterol may not differ significantly 

from those in the non-diabetics. The evaluation of the 

lipid profile in the rats fed with D.dumetorum, 

V.subterranea and their combination is an important 

strategy in understanding the effects of the feed on the 

diabetic rats. Therefore, the reduction in VLDL-C and 

triglyceride in D. dumetorum and V. subterranea fed rats 

is an important finding as they might affect the 

dyslipidemia observed in diabetes mellitus. The reduction 

in the plasma lipid observed in D. dumetorum-fed rats is 

suggested to be due to its low percentage crude lipid. The 

observed reduction in the plasma lipid levels in the 

diabetic rats fed with V. subterranea seeds may be 

attributed to vicilin, a globulin storage protein , identified 

in bambara nuts(Okpuzor et al., 2010) which was 

observed to reduce plasma lipids and upregulated liver 

(β)-VLDL receptors in rats fed with hypercholesterolemic 

diet(Duranti et al.,2004). The non-significant effects on 

other indices are also note worthy. 
 

Table 1: Lipid profile of the different groups 

Groups Triglyceride VLDL TOTAL Chol. HDL LDL 

D. Dumetorum + V. Subterranea 208.25±56.27 41.65±11.25 143.50±75.79 16.12±7.48* 85.72±58.57 

D. Dumetorum 99.66±6.17# 19.93±1.23# 29.00±7.81 8.48±2.44* 0.46±4.35 

V. Subterranea 100.66±29.91# 20.13±5.98# 30.33±3.92 9.89±5.78 * 0.30±3.21 

Glibenclamide 175.80±19.85 35.16±3.97 80.00±8.63 32.01±8.09 * 12.82±4.55 

Diabetic control 242.60±21.95 * 48.52±4.39 120.00±8.75 52.36±8.33 19.11±4.47 

Control 126.40±22.59# 27.09±5.79 144.40±49.46 102.60±48.87 14.57±71.52 

Values expressed as Mean± SD; * indicates significant difference at p<0.05 vsNon-Diabetic Control; # indicates significant difference 

at P<0.05 vs Diabetic Control 
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Fig. 1: Blood glucose concentration in the different groups from 

Day 2 to Day 7 after induction. 

 

Conclusion 
This study revealed that D. dumetorum tuber and V. 

subterranea seed possesses anti-diabetic properties and 

the effect of their combination suggests an additive 

outcome in addition to their hypo-lipidemic activity. Thus, 

increased consumption of both plants could be a strategy 

to address the increased prevalence of type 2 diabetes 

mellitus in our community.  
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