
www.ijapbc.com IJAPBC – Vol. 4(1), Jan - Mar, 2015 ISSN: 2277 - 4688

156

INTERNATIONAL JOURNAL OF ADVANCES IN

PHARMACY, BIOLOGY AND CHEMISTRY

Research Article

ABSTRACT
Diabetes continue to threaten global health especially type II which is responsible for majority of the disease
mortality. The continual search for solution has prompted the investigation of plant medicinal properties.
Vernonia amygdalina among others has been shown to possess anti- diabetic properties in Nigeria but little or
nothing has been reported on that cultivated in Enugu, hence the aim of this study. Twenty four wistar albino
rats were divided into six groups. Group 1 to 5 animals were induced diabetes with alloxan and administered
varying doses of aqueous and ethanol extract respectively for nine days expect for group 5 which served as
negative control. Group 6; the positive control was non diabetic and did not receive plant extract. Serum was
collected from whole blood, assayed for blood sugar concentration and the result was statistically analyzed. A
significant difference was considered at p  0.05. After alloxan induction, the mean blood sugar level increased
significantly (p  0.05) in groups 1 to 5 within a range of 269. 25 to 503.50 mg/dl compared to the positive
control. And after, extract was administered, there was a significant reduction (p  0.05) in the mean sugar level
in groups 1 to 4 (the extract administered groups) compared to the negative control. These results suggest that
Vernonia amygdalina has an anti-hyperglycaemic effect and the ethanol extract was more effective than the
aqueous extract in lowering blood sugar concentration in rats. Thus, this study confirms the anti-hyperglycaemic
effect of Vernonia amygdalina cultivated in Enugu and recommends its consumption for the control and
management of diabetes.
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INTRODUCTION
Diabetes mellitus, a metabolic disorder characterized
by high blood glucose level than normal in human is
a major health problem1. It is now one of the most
common non-communicable diseases in the world
rated as the fourth leading cause of death in most
high-income countries2. The International Diabetes
Federation (IDF) estimated in 2011 that 366 million
adults, aged 20–79 years of the world’s 7 billion
population have diabetes giving a comparative

prevalence of 8.5%3,4 . A study conducted in 2000
project this infected number of diabetes by 20305 but
this has been attained much earlier suggesting that
diabetes will continue to increase if not sufficiently
managed. There is substantial evidence that diabetes
is also epidemic in many low- and middle-income
countries2. From the African continent counts,
approximately 13.6 million people are diabetic with
Nigeria having the highest number of people with
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diabetes (about 1,218,000 people affected). Nigeria
also has the highest number of people with impaired
glucose tolerance of an estimated 3,85 million
people3.
Treatment of type I diabetes is possible and effective
with the use of anti-diabetic drugs like sulfonylureas,
biguanides and intravenous insulin6. However, this is
not usually the case for type II diabetes. In type II
diabetes where insulin is no longer recognize for
sugar metabolism, treatment of diabetes is
complicated7. Also, with the challenges of the
existing conventional medicine, it becomes necessary
to seek for possible alternative treatments which can
lower the blood sugar level and facilitate sugar
excretion. Better still, methods for control and
management are paramount to curb the challenges.
Plants serve as food to man and are consumed on
daily basis. In addition to their nutritional values,
plants have shown to have health and therapeutic
benefits to the body8. Numerous plants worldwide
have shown to have medicinal properties in lowering
blood sugar in body and have locally been used in the
management of diabetes8, 9. Lowering the blood sugar
level is of a major public health concern since it will
not only serve for treatment but also for the control
and management of the disease.
Vernonia amygdalina is a plant that grows
throughout tropical Africa and has been domesticated
in some parts of Nigeria. It is one of the most
common plants consumed as food. The leaf of this
plant commonly known as “bitter leaf” is highly used
for the preparation of local dishes and consumed on
daily basis. Vernonia amygdalina is rich in
phytochemicals such as alkaloids, saponins, tannins,
and glycosides responsible for its bitter taste and has
been shown to possess medicinal properties in several
studies10. However, the effectiveness or healing
power of a plant may depend on the region of
cultivation as regional variations such as altitude,
temperature have shown to affect the functioning and
medicinal properties of plants11. Previous studies
have shown this plant to have anti-hyperglycaemic
properties in various locations in Nigeria12-15 but little
or nothing has been reported on the Enugu grown
plant. Thus, this study investigated the anti-
hyperglycaemic property of Vernonia amygdalina
grown in Enugu using two solvents for extraction
with varying doses in wistar albino rats.

MATERIALS AND METHODS
Plant material: Fresh leaves of Vernonia
amygdalina were collected from their natural habitat
in Coal Camp of Enugu North Local Government
area and transported to the Chemistry laboratory of
Godfrey Okoye University, Enugu State of Nigeria.

Preparation of aqueous and methanol extract: The
leaves were dried at room temperature in the
laboratory for 14 days after which the dried plant
materials were pounded into fine powder using pistle
and mortar, and packed into an air tight container
until required. Two portions of 200g each of the plant
powder were suspended in 700 ml of water and
1000ml of ethanol and macerated overnight for 48
hours at room temperature. The supernatant was
filtered using Whatman grade no. 3 filter paper and
the filtrate was concentrated by heating on water bath
at 37°C for 48 hours. The solid residue was collected
and preserved in a refrigerator at 4°C for
experimentation.

Selection of animals and care: Matured wistar strain
albino rats, 3 months of age were used for this
experiment. All the animals were acclimatized for a
period of 15 days under laboratory conditions prior to
the experiment. Rats were kept at an ambient
temperature of 25 ± 2°C with a 12 hour light to 12
hour dark cycle. Rats were provided rich standard
feed (Pfizer feeds, plc, Nigeria) and water ad libitum.
The care provided was in conformity to the principles
and guidelines of laboratory animal care and ethics.

Induction of diabetes mellitus: Diabetes mellitus
was induced by a single intraperitoneal injection of
alloxan monohydrate at a dose of 120 mg/kg body
weight suspended in normal saline. Three days later,
diabetes was confirmed using glucometer (one touch,
life scan limited), Animals were considered diabetic
if the blood glucose level was ≥ 200 mg/dl.

Experimental Design: Before the induction of
alloxan, the body weight and the normal fasting
blood glucose (FBS) level of the rats was taken. Only
animals with normoglycaemic level were selected for
the study.
At day zero, twenty four rats were divided into six
groups of four animals each and induced alloxan.
Three days after animals were confirmed to be
diabetic (day 2), they were administered plant extract
of varying doses as follows;
Group 1: Diabetic rats administered 200mg/kg of
aqueous extract
Group 2: Diabetic rats administered 400mg/kg of
aqueous extract
Group 3: Diabetic rats administered 200mg/kg of
ethanol extract
Group 4: Diabetic rats administered 400mg/kg of
ethanol extract
Group 5: Diabetic rats administered distilled water
(negative control)
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Group 6: Normal rats administered distilled water
(positive control)
The plant extract was administered twice daily for
nine days by oral compulsion. At day 12, the animals
were anaesthetized with chloroform and blood was
collected by cardiac puncture.

Blood sugar quantification: The blood samples
were centrifuged to obtain serum and the sugar level
was assayed by the enzymatic glucose oxidase
method according to the instruction manual of Teco
Diagnostic Glucose Oxidase Kit using the Spectrum
lab 23A spectrophotometer model no: 23AO9254.
The experimental design is summarized in Figure 1.

Statistical analysis: All data were expressed as
Mean ± SEM (Standard Error of the Mean). The
differences between the groups was compared using
Analysis of variance (ANOVA) followed by the Post-
Hoc multiple within group comparison test and
differences were considered significant at P  0.05.

RESULT AND DISCUSSION
Weight differences of animals in experimental
research studies may affect the outcome by creating
bias. Hence, it is important to ensure that the weights
of the animals used are similar before
experimentation. In this study, the initial weight of
the animals ranged from 180 to 230kg and there was
no significant differences (p = 0.233) between the
group mean (see table 1). This implies that there was
no group difference prior to experimentation.
Alloxan is widely used to induce diabetes in
experimental animals by generation of reactive
oxygen species that cause damage to β- cells 16. The
actions of reactive oxygen species with a
simultaneous massive increase in cytosolic calcium
concentration cause rapid destruction of β-cells and
thus, increase the blood sugar level17. Before alloxan
administration (BAI), the mean glucose level for all
the groups ranged between 104.00 and 142.25 mg/dl
and was not significantly different among the groups
(p =.620). After alloxan induction (AAI), the blood
sugar levels increased significantly (p  0.05) in all
the alloxan administered groups (1 to 5) with the
mean ranging from 269. 25 to 503.50 mg/dl
compared to the positive control (group 6). This data
confirms the action of alloxan in inducing diabetes as
earlier shown in previous studies 18-20(see table 2).
Diabetes continue to threaten global health especially
type II which is responsible for the majority of
mortality21, 22. The world has continued to seek for
solutions of which in recent time, herbal remedies
have been proclaimed to be useful in the treatment
and management of the disease23-25. Plants by nature
are rich in phytochemicals which have shown to

possess medicinal properties. Certain plants have
been shown to possess antidiabetic properties when
tested on animals and some have been made available
for consumption as remedy for the treatment of
diabetes26. One of such plants is Vernonia
amygdalina which has been shown in previous
studies have antidiabetic properties27-29. In this study,
nine days after extract administration (AEA) showed
a reduction in the mean sugar level in groups 1 to 4
(the extract administered groups) with the lowest
concentrations recorded in group 3 and 4 (ethanol
administered) groups and the concentrations were
similar and not significantly different from the
positive control (p  0.05). But, the sugar level in
group 5 (negative control) animals which were not
administered extract remained high and was
significantly different (p  0.05) from the positive
control (Table 2 and Figure 1).
These results suggest that Vernonia amygdalina
grown in Enugu possess anti-hyperglycaemic
properties as long term administration of extract
lowered the blood sugar level in diabetic rats and is
similar to those obtained in different locations in
Nigeria 27- 31. The ethanol extract was more effective
in lowering blood sugar levels in rats than the
aqueous extract of Vernonia amygdalina. Ethanol has
been show in various studies to act as a better solvent
than water in extracting phytochemicals from plant
thus have mostly been used for animal studies to
evaluate the effect of plant extracts32. The effect was
also dose dependent as the 400mg/kg was more
effective than the 200mg/kg for both the aqueous and
ethanol extract in lowering blood sugar. The
antihyperglycaemic property is attributed to the
presence of phytochemicals present in the plant
particularly alkaloid which has been shown to be
responsible for the medicinal properties33.
Regional variation such as altitude, temperature stress
can affect the medicinal properties of plants. Some
studies have demonstrated that temperature stress can
affect the secondary metabolites and other
compounds that plants produce which are usually the
basis for their medicinal activity34,35. Vernonia
amygdalina cultivated in Enugu showed similar anti-
hyperglycaemic activity in animals as reported in
other locations in Nigeria suggesting that the activity
of this plant is not altered by the regional variation.

CONCLUSION
Vernonia amygdalina grown in Enugu equally
possess anti-hyperglycaemic effect as shown in other
locations in Nigeria. Since this plant commonly
serves as food, we encourage its consumption in this
part of the country for the control of blood sugar
level and management of diabetes.
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Table 1
Mean group weight of animals in grams

Group 1 2 3 4 5 6

MeanS.E.M 219.8419.67 194.8126.50 206.8920.03 196.8910.86 212.0817.76 190.8719.1

Table 2
Mean glucose level in mg/dl in various animal groups

Group 1 2 3 4 5 6

BAI 122.25±41.54 104.00±7.75 120.50±10.65 118.75±3.96 111.75±8.06 102.25±8.94

AAI 450.25±34.06b 269.25± 49.14b 377.75±76.45b 447.50±65.12b 503.50±38.75b 106.50±6.88

AEA 202.67±42.21a 134.50±2.50a 116.50±31.66a 128.50±16.50a 475.00±28.02 113.25±7.68a

Legend: BAI: Before Alloxan Induction; AAI: After Alloxan Induction; AEA: After Extract Administration; a: indicates significant difference

with group 5, b: significant difference with group 6; S.E.M: Standard Error of the Mean

24 Rats

Day 0

Day 1

Day 3

Day 3

Day 3

Day 12

Quantification of blood glucose level by the spectrophotometer method for all groups.

Figure 1
Experimental design chart
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Figure 2
Blood sugar level before and after alloxan induction and after extract administration

in various animal groups

REFERENCES
1. WHO Expert Committee on the Diagnosis and

Classification of Diabetes Mellitus. Follow up
Report on the Diagnosis of Diabetes Mellitus.
Diabet Care 2003; 26: 3160–7.

2. WHO. Prevention of diabetes mellitus.
Technical Report Series no. 844. Geneva:
World Health Organization, 1994.

3. International Diabetes Federation, Diabetes
Atlas. Fifth Edition , 2011.

4. Oputa R N, Chinenye S, Diabetes mellitus: a
global epidemic with potential solutions Afr.
J. Diabet Med. 2012; 20 (2): 33-35

5. Wild S, Roglic G, Anders G, Sicree R, king H.
Global Prevalence of Diabetes: Estimates for
the year 2000 and projections for 2030; Diabet
Care. 2004; 27:1047–1053.

6. Kenneth LM, Treatment and Management of
diabetes mellitus. Diabetologia, 2006; 400:3–
16.

7. Unger, RH, and Foster DW, (1998). Diabetes
Mellitus. In: Williams Textbook of

Endocrinology. 4th Ed. Philadelphia. WB
Saunder co. 973-1059.

8. Amreen F, Parul A, Prem Prakash S, Herbal
option for diabetes: An overview. Asian Pac J
Trop Dis. 2012; S536-S544

9. Reetesh M, Sonam J, Shreya K, Arti P, Smita
M, A Review on Antidiabetic Medicinal
Plants and Marketed Herbal Formulations. Int
J Pharm & Bio Arch. 2011; 2(5):1344-1355

10. Marles RJ, Farnsworth NR, Antidiabetic
plants and their active constituents. Phytomed.
1995; 22: 123–189.

11. Cavaliere C, The Effects of Climate Change
on Medicinal and Aromatic Plants
HerbalGram. 2009;81:44-57

12. Dey L, Attele SA, Yuan CS, Alternative
Therapies for Type 2 Diabetes. Altern Med.
Reviews, 2002; 7(1): 45-58.

13. Atangwho IJ, Ebong PO, Eyong MU, Eteng
MU, Uboh FE, Vernonia amygdalina Del.: A
potential prophylactic antidiabetic agent in
lipids complication. Glob  J Pur Appl Sci.
2007; 13(1): 103-106.



www.ijapbc.com IJAPBC – Vol. 4(1), Jan - Mar, 2015 ISSN: 2277 - 4688

161

14. Bailey CJ, Day C, Traditional plants medicine
as treatment for diabetes. Diabet Care. 1989;
12:553-564.

15. Akah PA, Okafor CL, Blood sugar lowering
effect of Vernonia amygdalina in an
experimental rabbit model. Phytothera Res,
1992; 6:171-173.

16. Pankaj SN, Dharmendra S, Kiran P, Intl J
Current Pharm Res. 2010, 24-27.

17. Etuk EU, Muhammed BJ, Asian J Exp Biol
Sci. 2010;1(2): 331-336

18. Claudino M, et al., Alloxan-Induced Diabetes
Triggers the Development of Periodontal
Disease in Rats. PLoS ONE, 2007; 2(12):
e1320. doi:10.1371/journal.pone.0001320

19. Akinola O, Gabriel M, Suleiman A,
Olorunsogbon F, Treatment of Alloxan-
Induced Diabetic Rats with Metformin or
Glitazones is Associated with Amelioration of
Hyperglycaemia and Neuroprotection, The
Open Diabet J, 2012; (5) 8-12

20. Aloulou A et al., Hypoglycemic and
antilipidemic properties of kombucha tea in
alloxan-induced diabetic rats, BMC Compl
and Altern Med. 2012; 12:63-62

21. King H, Aubert RE, Herman WH, Global
burden of diabetes, 1995–2025: prevalence,
numerical estimates, and projections. Diabet
Care, 1998; 21:1414–1431

22. Amos AF, McCarty DJ, Zimmet P, The rising
global burden of diabetes and its
complications: estimates and projections to the
year 2010. Diabet Med 1997; 14 (Suppl. 5):
S1–S85.

23. Li WL, Zheng HC, Bukuru J, De Kimpe N,
Natural medicines used in the traditional
Chinese medical system for therapy of
diabetes mellitus. J. Ethnopharm. 2004; 92:1-5

24. Shukla A et al., Herbal remedies for diabetes:
an overview. Int J Biomed Adv Res. 2011;
2(1): 57-58.

25. Chattopadhyay RR, A comparative evaluation
of some blood sugar lowering agents of plant
origin. J Ethnopharm. 1999; 67:367-372.

26. Okon JE, Ofeni AA, Antidiabetic effect of
Dioscorea bulbifera on alloxan induced
diabetic rats, CIBTech J Pharm Sci. 2013; 2
(1):14-15.

27. Adikwu MU, Uzuegbu DB, Okoye TC, Uzor
PF, Adibe MO, Amadi BV, Antidiabetic effect
of combined aqueous Leaf extract of Vernonia
amygdalina and Metformin in rats. J. Basic
Clini. Pharm. 2010; 1(3): 197-202.

28. Arhoghro EM, Ekpo KE, Anosile EO, Ibeh
GO, Effect of aqueous extracts of bitter leaf

Vernonia amygdalina. Del on Carbon
Tetrachloride induced liver damage in wistar
albino rats. Eur J Sci Res. 2009; 26(1): 122-
130.

29. Atangwho IJ, Ebong PE, Eyong EU, Eteng
MU, Combined administration of extracts of
Vernonia amygdalina (Del) and Azadirachta
indica (A. Juss) mimic insulin in time-course
body weight and glucose regulation in diabetic
and non diabetic rats. Niger. J. Biochem Mol
Biol. 2010; 25(1): 44-49.

30. Akpaso MI, Atangwho IJ, Akpantah A,
Fischer VA, Effect of Combined Leaf Extracts
of Vernonia amygdalina (Bitter Leaf) and
Gongronema latifolium (Utazi) on the
Pancreatic β-Cells of Streptozotocin-Induced
Diabetic Rats. Bri J Med Med Res. 2011;1(1):
24-34.

31. Ebong PE, Atangwho IJ, Eyong EU, Egbung
GE, The antidiabetic efficacy of combined
extracts from two continental plants,
Azadirachta indica and Vernonia amygdalina
(Del). Am J Biochem Biotech. 2008; 4(3):
239-244.

32. Engwa AG, Nnamdi P, Nnadi JC, Offor TI,
Eze BC, Comparative Qualitative Analysis of
the Phytochemical Load of Water, Methanol,
Ethyl Acetate and Hexane Extracts of Six
Selected Medicinal Plants, Int J Pharm Phyto
chem Res. 2013; 5(3); 164-167

33. Atangwho IJ, Ebong PE, Eyong EU, Williams
IO, Eteng MU, Egbung GE, Comparative
chemical composition of leaves of some
antidiabetic medicinal plants: Azadirachta
indica, Vernonia amygdalina and Gongronema
latifolium. Afr J Biotech. 2009, 8(18):4685-
4689.

34. Zobayed SMA, Afreen F, Kozai T,
Temperature stress can alter the
photosynthetic efficiency and secondary
metabolite concentrations in St. John’s wort.
Plant Physio and Biochem. 2005; 43:977-984.

35. Kirakosyan A, Seymour E, Kaufman PB,
Warber S, Bolling S, Chang SC. Antioxidant
capacity of polyphenolic extracts from leaves
of Crataegus laevigata and Crataegus
monogyna (hawthorn) subjected to drought
and cold stress. J Agric Food Chem. 2003;
51:3973-3976.


