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ABSTRACT

Aims: To carry out phytochemical screening and investigate hypoglycemic effect of
aqueous Blighia sapida root bark extract (ABRE) on normoglycemic Albino rats.

Study Design: Extraction and administration of bioactive extract.

Place and Duration of Study: Department of Biochemistry, Federal University of
Technology, Minna, Niger State, Nigeria, between June, 2010 and September, 2010.
Methodology: Extraction of the air-dried ground root of Blighia sapida (100 g) was done
with 80mls distilled water for 2 h. The extract (ABRE) obtained was then administered at
concentrations of 100mg/ml and 200mg/ml per 1000g body weight of the rats. The
normoglycemic albino rats were employed. Qualitative phytochemical screening was
carried out according to the standard methods of Trease and Evans (2006). The animals
were fed ad libitum with vital finisher made up of maize and soya beans mainly.Fasting
blood taken after 16h over night fasting was used in this study.

Results: The phytochemical screening of ABRE shows the presence of alkaloids,
saponins, cardiac glycosides, reducing sugar, carbohydrates, flavonoids, phenol and
tannin; while the test for protein showed negative results. Administration of the aqueous of
B. sapida root bark at intervals of 48h for 21 days resulted in decrease in the blood
glucose levels of rats.

Conclusion: The findings of this study indicate that consumption of the ABRE exerts
significant hypoglycemic effect in normoglycemic rats. These findings support the
traditional use of ABRE for controlling diabetes. Further studies to isolate active
principle(s) of the extracts as well as to elucidate their exact mechanism(s) of action are
recommended.
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1. INTRODUCTION

Herbal preparations used for the treatment of diseases and its knowledge are handed down
from generation to generation and has been used in healthcare delivery in many parts of
Africa and the rest of the world. Effective health cannot be achieved in Africa, until orthodox
medicine is complemented with traditional medicine (Elujoba et al., 2005). At least 89% of
Africans depend on plant medicine for their healthcare. Plants have always been an
exemplary source of drugs and many of the currently available drugs have been derived
directly or indirectly from them.

Diabetes mellitus is a multifactorial disease which is characterized by hyperglycemia
(Ugochukwu et al., 2003), lipoprotein abnormalities (Scoppla et al., 2001), raised basal
metabolic rate (Nawata et al., 2004; Okwu et al., 2006), defect in reactive oxygen species
scavenging enzymes and altered intermediary metabolism of major food substances (Unwin
et al., 2001). Diabetes being a major degenerative disease is found in all parts of the world
and it is becoming the third most lethal disease of mankind and rapidly increasing (Ogbonnia
et al., 2008). It is affecting at least 15 million people and having complications which include
hypertension, artherosclerosis and microcirculatory disorders. Normally the body keeps
blood sugar levels within a narrow range through the coordinated work of several organs and
glands and their hormones, primarily insulin and glucagon. But factors such as disease or a
poor diet can disrupt the mechanisms that regulate the sugar levels. Too much glucose
results in hyperglycemia, one of the major symptoms of diabetes. Hyperglycemia (high blood
sugar) is a condition in which an excessive amount of glucose circulates in the blood
plasma. This is generally a glucose level higher than 10 mmol/l (180 mg/dl), but symptoms
may not start to become noticeable until even higher values such as 15-20 mmol/I (270-360
mg/dl). However, chronic levels exceeding 7 mmol/l (125 mg/dl) can produce organ damage.
Hyperglycemia causes many of the health problem associated with diabetes, including eye,
kidney, heart disease and nerve damage. However, hypoglycemia is most common among
people with diabetes, as too much insulin can cause blood sugar levels to fall (an insulin
reaction). Hypoglycemia (low blood sugar) is a condition in which there is an abnormally low
level of glucose (sugar) in blood. If left untreated, hypoglycemia can cause permanent
neurological damage and death (Dailey, 2007; Bergquist et al., 2008). Hypoglycemic agents
have been used in the management of diabetes mellitus (DM).

Medicinal plants are increasingly being used in most parts of the world as hypolipidemic
(Yadav et al., 2008), antihypertensive (Nworgu et al., 2008) and hypoglycemic agents
(Farswan et al., 2009; Lee et al., 2009). Several plants and isolated compounds have been
demonstrated to have anti-diabetic potentials (Li et al., 2004; Grover et al., 2000; Rahman
and Zaman, 1989). For instance, Momordica charantia is used to treat diabetes (Marles and
Farnsworth, 1995) and have been found to possess very high anti-diabetic potentials (Akhtar
et al., 1981; Kar et al., 2003; Miura et al., 2001; Sarkar et al., 1996; Srivastava et al., 1993).
The anti-diabetic potentials of numerous plants are well established in streptozocin- or
alloxan-induced diabetic rats, mice and rabbit (Akhtar et al., 1981; Kar et al., 2003; Sarkar et
al., 1996), genetically diabetic mice (Miura et al., 2001) and in humans with Type 2 diabetes
(Srivastava et al., 1993).
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There has been increasing demand for the use of plant products with anti-diabetic activity.
The high cost, availability, uncertainly of use during pregnancy and undesirable side effects
of synthetic drugs have been some of the factors leading to a strong preference for
hypoglycemic drugs of plants origin, which are believed to be suitable for chronic treatments
(Okigbo and Mmeka, 2006). In Nigeria, many medicinal plants are reservoirs of natural
products with anti-diabetic potentials (Aboa et al., 2008; Gbolade, 2009; Saganuwan, 2009).
Blighia sapida K. Kong (Family Sapidaceae) popularly known as Ackee (English), “lla”
(Nupe), “Isin” (Yoruba), “Gwanja kusa” (Hausa) and “Okpu” (Igbo) is used in traditional
medicine for diabetes mellitus management and its possible role on pancreatic tissue. Its
fleshy aril fruit is edible and is known to contain saponins, which are hemolytic. The pulp and
leaves are used to treat eye conjunctivitis. The seeds are not edible, but the ashes of the
dried husks and the seeds are used in the preparation of soap (Aderinola et al., 2007). In
Nigeria, only few traditional treatments for diabetes have been subjected to scientific scrutiny
(Momoh et al., 2011; Nda-Umar et al., 2011; Tanko et al., 2008), therefore, medicinal plants
are frequently used by diabetic Nigerian natives because they are cheap and affordable
hence this study is aimed at investigating the hypoglycemic effect of the aqueous root bark
extract of Blighia sapida used in the management of diabetes.

2. MATERIALS AND METHODS
2.1 Plant material

Sample of Blighia sapida root was collected from a tree in Bida, Bida Local Government
Area of Niger State, Nigeria. The roots were washed and chopped into small pieces using a
stainless steel knife, and then dried under the laboratory condition for 3 days and ground into
powder.

2.2 Extraction

Air-dried ground root bark of Blighia sapida (100 g) was extracted with 80 ml distilled water
for 2 h and then concentrated on water bath. The extract was stored in a vial and wrapped
with aluminum foil and kept in the fridge for further processing. Stock solution was prepared
by adding 2 g of extract to 20 ml of distill water in sample bottles resulting in extract
concentrations used as 100 mg/ml and 200 mg/ml per 1000 g body weight of the rat.

2.3 Phytochemical Screening

Phytochemical tests were conducted on the aqueous extract of Blighia sapida to determine
the presence of alkaloids, tannins, terpenoids, saponins, flavonoids, phenol, cardiac
glycosides, and carbohydrates using standard protocols (Sofowara, 1993; Trease and
Evans, 2006).

2.4 Animals

Albino rats weighing 120-200g which were obtained from the Department of Pharmacy,
Ahmadu Bello University Zaria, Kaduna State, and the rats were kept in clean and dry plastic
cages. The normoglycemic albino rats were grouped in to three as follows:

Group 1 served as the control which was administered with distilled water orally.
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Group 2 were normoglycemic rats which were administered orally with the extract at
100mg/ml of 1000g body weight.

Group 3 were normoglycemic rats which were administered orally with the extract at
200mg/ml of 1000g body weight. The administration was carried out every 24 h for 21days,
after the 21days the glucose level was checked using a glucometer (wave sense pesto).

2.5 Methods

One hundred grams (100g) of the Blighia sapida root sample was added to 80mls distilled
water in a beaker and placed on an extraction machine for 2hrs (with the boiling temperature
set at 100°C). Thereafter, the mixture was filtered using cheesecloth and the filtrate poured
into a separate beaker and placed on a water bath for few hours for the water to evaporate
and for the final extract to be gotten, the extract was poured into a simple bottle of known
weight of 6.89¢, thereafter, the sample bottle and the extract were weight and the weight
was 21.58g, if 6.89g of the sample bottle is deducted from the 21.58g of both the extract and
sample bottle, the weight of the extract alone is 14.69¢g, a stock solution was prepared by
adding 2g of extract to 20mls of distilled water in a different sample bottle. Thus the
concentration of the extract was 100mg/ml and 200mg/ml to 1000g body of the rat.

Fasting blood collected after 16h over night fasting from tail vein was used for the
investigation in this study.

2.6 Statistical analysis

All data were expressed as means = SEM. Student’s t-test was used to compare the mean
values of test groups and control. Differences in mean values were considered significant at
p<0.01.

3. RESULTS AND DISCUSSION

The results of phytochemical screening of Blighia sapida root bark shows the presence of
alkaloids, saponins, cardiac glycosides, reducing sugar, carbohydrates, flavonoids, phenol
and tannin; while the test for protein showed negative results (Table1). Rats maintained on
the aqueous extract of Blighia sapida root bark showed a significant decrease of blood
glucose on the normoglycemic albino rat. Higher decrease of blood glucose level was
observed on rats placed on 100mg/kg bw of the extract followed by the rats placed on
200mg/kg bw, the rats placed on distilled water (control) maintained a standard blood
glucose (Table 2). Table 3 gives the effect of the extract on the weight of the Albino rats.
Rats placed on the distilled water (control) gained more weight than those maintained on the
extract. However, more weight gain was observed on rats placed on 200mg/kg body weight
followed by those placed on 100mg/kg body weight. Data obtained were subjected to test of
significance (Student’s t test) to determine if significance difference exists between the mean
of the test and control.
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Table 1. Phytochemical compositions of aqueous extract of Blighia sapida root bark

Parameters Inference
Alkaloid +
Flavonoids + 4+
Saponins + 4+
Protein -

Phenol +++
Tannins +++
Cardiac glycosides F++
Reducing sugars ++ +
Carbohydrate +

+ (slightly present), + + (moderately present), + + + (highly present), — (absent)

Table 2. Blood glucose concentration of Albino rats placed on the aqueous extract of
Blighia sapida root bark for 21days

Parameters Control (A) 100mg/kg (B) 200mg/kg (C)
Glucose conc. (mg/dl) 157.67+£0.34 159.00*+0.58 159.33*1£0.88
Before extract

administration

Glucose conc. (mg/dl) 158.67+0.34 135.33*£11.47 138.67*15.96
After 21days

Data are Mean + SEM, P<0.01

Table 3. Effect of aqueous extract of Blighia sapida root bark on weight of Albino rats

Parameters Control (A) 100mg/kg (B) 200mg/kg (C)
Weight before extract 143.316.77 142.67*1£5.37 169.67*£3.72
administration (g)

Weight after 21days (g) 146.00+7.55 145.00*+7.01 173.67*+2.34
% difference in weight 2.09 1.40 2.35

Data are Mean+ SEM, P<0.01

The metabolites shown in Table 1 were known to show biological activity as well as
exhibiting physiological activity (Sofowara, 1993). Flavonoids are potent water-soluble
antioxidants and free radical scavengers which prevent oxidative cell damage and have
strong anticancer activity (Salah et al., 1995; Del-Rio et al., 1997; Okwu, 2004). Flavonoids
also lower the risk of heart diseases. Saponins are capable of neutralizing some enzymes in
the intestine that can become harmful, building the immune system and promoting wound
healing. Alkaloids have been documented to possess analgesic, antispasmodic and
bacteriocidal effects. Tannins hasten the healing of wounds and inflamed mucous
membrane (Okwu and Okwu, 2004). Cardiac steroids are widely used in the treatment of
congestive heart failure. The presence of these phytochemicals supports the medicinal uses
of B. sapida. Effective control of the blood glucose level is a key step in preventing or
reversing diabetic complications and improving the quality of life in both Type 1 and Type 2
diabetic patients (Abraira et al., 1995; Ohkubo et al., 1995). B. sapida has antidiabetic
activity (Marles and Farnsworth, 1995). Administration of the aqueous of B. sapida root bark
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at intervals of 48 h for 21 days resulted in decrease in the blood glucose levels of rats. The
hypoglycemic properties of numerous Nigerian medicinal plants have been studied and the
results indicated significant activities (Adenye and Agbaje, 2008; Gidado et al., 2005). It was
reported by Bever (1980) that B. sapida contains two hypoglycins A and B that have strong
hypoglycemic action in most animals and man. The hypoglycins act by inhibiting the B-
oxidase enzymes, blocking the oxidation of long chain fatty acids, thus causing accumulation
of unmetabolizable fatty acids making them unavailable for energy production. Reduction in
blood glucose by these bioactive compounds from plants might act by one of several
mechanisms. Some of them may inhibit endogenous glucose production (Eddouks et al.,
2003) or interfere with gastrointestinal glucose absorption (Musabayane et al., 2006); some
may have insulin-like substances (Gay and Flat, 1999); some may inhibit insulinase activity
and some may increase secretion of insulin from the B cells of the pancreas i.e.
pancreatotropic action (Khan et al., 1990; Trevedi et al., 2004; Yadav et al., 2008), while
others may increase beta cells in pancreas by activating regeneration of these cells (Jelodar
et al., 2007).

4. CONCLUSION

This study indicates that consumption of the aqueous extract of Blighia sapida root bark
exerts significant hypoglycemic effect in normoglycemic rats. These findings support the
traditional use of aqueous extract of Blighia sapida root bark for controlling diabetics.
Therefore, further studies to isolate active principle(s) of the extracts as well as to elucidate
their exact mechanism(s) of action are recommended.

ACKNOWLEDGEMENTS

The authors are grateful to the Department of Biochemistry, Federal University of
Technology, Minna, Nigeria.

COMPETING INTERESTS

Authors have declared that no competing interests exist.

REFERENCES

Aboa, K.A., Fred-daiyesimi, A.A., Jaiyesimi, A.E.A. (2008). Ethnobotanical studies of
medicinal plants used in the management of diabetes mellitus in South Western
Nigeria. J. Ethnopharm., 115, 67-71.

Abaira, C., Colwell, J.A., Nuttall, F.Q., Sawin, C.T., Nagel, N.J., Comstock, J.P. (1995).
Veterans affairs cooperative study on Glycemic control and complications in Type Il
Diabetes (VA CSDM). Results of the feasibility Trial. Veterans Cooperative Study in
Type Il Diabetes. Diabetes Care, 8, 1113-1123.

Adeneye, A.A., Agbaje, E.O. (2008). Pharmacological evaluation of oral hypoglycemic and
antidiabetic effects of fresh leaves ethanol extract of Morinda lucida Benth in normal
and alloxan-induced diabetic rats. Afr. J. Biomed. Res., 11, 65-71.

Aderinola, O.A., Farinu, G.O., Akinlade, J.A., Olayeni, T.B., Ojebiyi, O.0., Ogunniyi, P.O.
(2007). Nutritional potential of Blighia sapida K Konig (Ackee) leaves as a dry season
feed resource for West Africa dwart Goats in the derived savanna zone of Nigeria.
Livestock Res. & Rural Dev., 19(6).

94



British Journal of Pharmaceutical Research, 2(2): 89-97, 2012

Akhtar, M.S., Athar, M.A., Yaqub, M. (1981). Effect of Momordica charantia on blood glucose
level of normal and alloxan-diabetic rabbits. Planta. Med., 42, 205-212.

Bergquist, A.G., Schall, J.l., Gallagar, P.R. (2008). Fasting versus gradual intiation of the
Ketogenic diet: a prospective, randomized clinical trial of efficacy. Epilepsia, 46(11),
1810-1819.

Bever, 0O.B. (1980). Oral Hypoglycaemic Plants in West Africa. Journal of
Ethnopharmacology, 2, 119-127.

Dailey, G. (2007). Assessing glycemic control with self-monitoring of blood glucose and
hemoglobin A(lc) measurements. Mayo Clinical Procurement, 82(2), 229-235.

Del-Rio, A., Obdulio, B.G., Castillo, J., Marin, R.R., Ortuno, A. (1977). Uses and Properties
of Citrus flavonoids. J. Agric. Food Chem., 45, 4505-4515.

Eddouks, M., Jouad, H., Maghrani, M., Lemhadri, A., Burcelin, R. (2003). Inhibition of
endogenous glucose production accounts for hypoglycemic effect of Spergularia
purpurea in streptozocin mice. Phytomedicine: Int. J. Phytother. & Phytomacol., 10(6-
7), 594-599.

Elujoba, A.A., Odeleye, O.M., Ogunyemi, C.M. (2005). Traditonal Medical Development for
medical and dental primary healthcare delivery system in Africa. Afr. J. Trad., Compl.
& Altern. Med., 2(1), 46-61.

Farswan, M., Mazumder, P.M., Percha, V. (2009). Protective effect of Cassia glauca Linn. on
the serum glucose and hepatic enzymes level in streptozotocin induced NIDDM in
rats. Indian J. Pharmacol., 41(1), 19-22.

Gbolade, A.A. (2009). Inventory of antidiabetic plants in selected districts of Lagos State,
Nigeria. J. Ethnopharm., 121, 135-139.

Gidado A., Ameh D.A., Atawodi, S.E. (2005). Effect of Nauclea latifolia leaves aqueous
extracts on blood glucose levels of normal and alloxan-induced diabetic rats. African
Journal of Biotechnology, 4(1), 91-93.

Gray, A. A, Flat, P.R. (1999). Insulin releasing like activity of the traditional Antidiabetic plant
Coriander sativum (coriander). J. Nutr., 81, 203-208.

Grover, J.K., Yadav, S., Vats, V. (2000). Medicinal plants of India with anti-diabetic potential.
J. Ethnophamacol., 81, 81-100.

Jelodar, G., Mohesn, M., Sharam, S. (2007). Effect of walnut leaf, coriander and
pomegranate on blood glucose and histopathology of pancreases Alloxan induced
diabetic rats. Afr. J. Trad., Compl. & Altern. Med., 4(3), 299-305.

Kar A., Choudhary B.K., Bandyopadhyay, N.G. (2003). Comparative evaluation of
hypoglycaemic activity of some Indian medicinal plants in Alloxan diabetic rats. J.
Ethnophamacol., 84, 105-108.

Khan, A., Bryden, N.A., Polasky, M.N., Anderson, R.A. (1990). Insulin potentiating factor and
chromium content of selected spices. Boil. Trace Elem. Res., 24, 183-188.

Li W.L., Zheng, H.C., Bukuru, J., Kimpe De, N. (2004). Natural medicines used in the
traditional Chinese medical system for therapy of diabetes mellitus. J.
Ethnophamacol., 92, 1-21.

Lee, S.I.,, Oh, S.H., Park, K.Y., Park, B.H., Kim, S.D. (2009). Antihyperglycemic effects of
fruits of privet (Ligustrum obtusifolium) in streptozotocin-induced diabetic rats fed a
high fat diet. J. Med. Food, 12(12), 109-117.

Marles, R., Farnsworth, N.R. (1995). Antidiabetic plants and their active constituents.
Phytomedicine, 2, 137-189.

Miura, T., Itoh, C., lwamoto, N., Kato, M., Kawai, M., Park, S.R., Suzuki, I. (2001).
Hypoglycemic activity of the fruit of the Momordica charantia in Type 2 diabetic mice.
J. Nutr. Sci. Vitaminol., 47, 340-344.

95



British Journal of Pharmaceutical Research, 2(2): 89-97, 2012

Momoh, S., Yusuf, O.W., Adamu, M.M., Agwu, C.O.C., Atanu, F.O. (2011). Evaluation of the
phytochemical composition and Hypoglycaemic activity of methanolic leaves extract of
Costus afer in Albino rats. British J. Pharm. Res., 1(1), 1-8.

Musbayane, C.T., Bwititi, P.T., Ojewole, J.A.O. (2006). Effect of oral Administration of some
herbal extracts on food consumption and blood glucose levels in normal and
streptozotocin treated diabetic rats. Methods and Findings in Experimental and Clinical
Pharmacol., 28(4), 223-228.

Nawata, K., Sohmiya, M., Kawaguchi, M., Kato, Y. (2004). Increasing resting metabolic rate
in patients diabetic nephropathy. Metabolism, 53, 1395-1398.

Nda Umar, A., Mann, A., Ajiboso, S.0.0. (2011). Ethnodietetics of Moringa oleifera leaves
amongst the Ethnic Groups in Bida, Niger State, Nigeria and its Hypoglycaemic
Effects in Rats. American-Eurasian J. Sustain. Agric., 5(1), 107-114.

Nworgu, Z.A.M., Onwukaeme, D.N., Afolayan, A.J., Amaechina, F.C., Ayinde, B.A. (2008).
Preliminary studies of blood pressure lowering effect of Nauclea latifolia in rats. Afr. J.
Pharm. & Pharmacaol., 2(2), 37-41.

Ogbonnia, S.0O., Odimegu, J.l., Enwuru, V.N. (2008). Evaluation of Hypoglycemic and
hypolipidemic effects of ethanolic extracts of Treculia africana Decne and Bryopyllum
pinnatum Lam. and their Mixture on streptozotocin (STZ)- induced diabetic rats. Afr. J.
Biotech., 7(15), 2535-2539.

Ohkubo, Y., Kishikwa, H., Araki, E., Miyata, T., Isami, S., Motoyoshi, S. Kojima, Y.,
Furuyoshi, N., Shichiri, M. (1995). Insulin therapy prevents the progression of diabetics
Microvasular complication in Japanese patients with non-dependent diabetics
Meillitus: A Randomized prospective 6-Year Study. Diabetes Res. on Clinical Practice,
28, 103-117.

Okigbo, R.N., Mmeka, E.C. (2006). An appraisal of Phytomedicine in Africa. Sci. & Tech. J.,
6(2), 83-94.

Okwu, D.E. (2004). Pytochemical and vitamin content of indigenous spices of South Eastern
Nigeria. J. Sustain. Agric. Environ., 6, 30-34.

Okwu, D.E., Okwu, M.E. (2004). Chemical composition of Spondias mombin Linn plant
parts. J. Sustain. Agric. Environ., 6, 140-147.

Okwu, D.U., Antai, A.B., Udofia, K.H., Obembe, A.O., Obasi, K.O., Eteng, M.U. (2006).
Vitamin C improves basal metabolic rate and lipid Profile in alloxan-induced diabetes
mellitus in rats. J. Biosci., 31(5), 575-570.

Rahman, A-Ur., Zaman, K. (1989). Medicinal plants with hypoglycemic activity. J.
Ethnophamacol., 26, 1-55.

Saganuwan, A.S. (2009). Tropical plants with antihypertensive, antiasthmatic and
antidiabetic value. J. Herbs, Spices & Med. Plants, 15(1), 24- 44.

Salah, W., Miller, N.J., Pagauga, G., Tijburg, Bolwell, G.P., Rice, E., Evans, C. (1995).
Polyphenolic flavonols as scavenger of aqueous phase radicals and Chain breaking
antioxidants. Arch. Biochem. Bio., 2, 339-346.

Sarkar, S., Pranava, M., Marita, R. (1996). Demonstration of hypoglycemic action of
Momordica charantia in a validated animal model of diabetes. Pharmacol. Res., 33, 1-
4.

Scoppola, A., Montecchi, F.R., Mezinger, G., Lala, A. (2001). Urinary Mevalonate excreation
rate in type 2 diabetes: role of metabolic control. Antherosclerosis, 156, 357-361.
Sofowara, E.A. (1993). Medicinal Plants and Traditional Medicine in Africa. Spectrum Books

Ltd, Ibadan, Nigeria. p. 289.

Srivastava, Y., Venkatakrishna- Bhatt, H., Verma, Y., Venkaiah, K., Raval, B.H. (1993).
Antidiabetic and adaptogenic properties of Momordica charantia extract: an
experimental and clinical evaluation. Phytother. Res., 7, 285-289.

96



British Journal of Pharmaceutical Research, 2(2): 89-97, 2012

Tank, O.Y., Abdelaziz, M.M., Adelaiye, A.B., Fatihu, M.Y., Musa, K.Y. (2008). Effects of
Hydromethanolic leaves extract of Indigofera pulchra on blood glucose levels of
normoglycemic and alloxan-induced diabetic Wistar rats. Int. J. Appl. Res. Nat. Prod.,
1(4), 13-18.

Trease, G.E., Evans, W.C. (2006). Pharcognosy. 23" edition. Bailliere Tidall, London, pp
176-180.

Trivedi, N.A., Mazumder, B., Bhatt, J.D., Hemavathi, K.G. (2004). Effect of Shilajit on blood
glucose and lipid profile in alloxan-induced diabetic rats. Indian J. Pharmacol., 36,
373-376.

Ugochukwu, N.H., Babady, N.E., Cobourne, M., Gasset, S.R. (2003). The effect of
Gangronema latifolium extracts on serum lipid profile and oxidative stress in
hepatocytes of diabetic rats. J. Biosci., 28(1), 1-5.

Unwin, N., Sobngwi, E., Alberti, K.G.M.M. (2001). Type 2 diabetes: the Challenge of
preventing a global epidemic. Diabetes Int., 11, 4-8.

Yadav, J.P., Kalia, A.N., Dangi, A.S. (2008). Hypoglycemic activity extract of Salvadora
oleoides in normal and alloxan induced diabetes rats. Indian Pharmacol., 40, 23-27.

© 2012 Saidu et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly cited.

97



