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Abstract

Background: Diabetes mellitus has remained a significant contributor to morbidities and mortalities in
our environment despite all efforts to curb the trend. Regrettably, conventional, orthodox hypoglycemic
agents have remained unaffordable. Consequently the need for available and affordable alternatives
cannot be overemphasized.

Objectives: To determine the effect of the methanolic seed extracts of Buchhlozia coriacea, on blood
glucose levels in alloxan-induced diabetes mellitus.

Methods: Hyperglycemia was induced by the injection of 120 mg/kg intrapetoneally (i.p.) of alloxan
monohydrate freshly dissolved in distilled water. Three doses (100, 250, and 500 mg/kg) per os, of the
extracts were administered in the study. The activity was compared with reference standard drug,
glibenclamide (2 mg/kg, p.0.) and negative control.

Results: Treatment of alloxan-induced diabetic mice with the crude extracts of B. coriacea seed brought
down the raised blood glucose levels significantly (P = 0.043) in a dose-dependent manner.

Conclusion: B. coriacea seed was shown to possess significant antidiabetic potential.
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Introduction

Diabetes mellitus (DM) is one of the most
prevalent chronic diseases in the world
characterized by high blood levels of glucose
due to absolute or relative deficiency of insulin
in circulation. DM is a syndrome resulting from

a variable interaction of hereditary and
environmental  factors, characterized by
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damaged B-cells of the pancreas and an increased
risk of complications of vascular disease.™

Type 2 DM is by far the commonest form of the
disease globally, with rapidly developing countries
being at the forefront as far as this epidemic is
concerned.”?) Type 1 DM is mainly treated with
exogenous insulin and type 2 with synthetic oral
hypoglycemic agents and/or insulin.t ¥

Though different types of oral hypoglycemic
agents are available along with insulin for the
treatment of diabetes, there is an increasing
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demand by patients to use herbal drugs even
when their biologically active compounds are
unknown, because of their effectiveness, fewer
side effects and relative low cost.” As a result,
the search for more effective, safer and cheaper
hypoglycemic agents has continued to be an
important area of active research.

Buchhlozia coriacea (BC), locally known as
‘wonderful kola” belonging to the family
Capparaceae, locally known as ‘uke’ (Ibo),
‘uworo’  ‘(Yoruba)’, ‘owi’ (Edo),! is
traditionally macerated in water or local gin as a
cure for diabetes. The kola is also recommended
in the treatment of migraine. The leaves and
seed have been reported to have anti-helminthic
activity!? as well as antimicrobial properties.®
an attempt has been made to investigate the
blood glucose lowering activity of methanolic
extract of seeds of B. coriacea on type 2
diabetes model to ascertain the folkloric claims
of local healers.

Materials and Methods

Plant Materials

Fresh seeds of BC were plucked from a tree in
August, 2010 from Enugu-Ezike, Igbo-Eze
North Local Government Area, Enugu State,
Nigeria, and authenticated by Mr. A. O. Ozioko
of the International Centre for Ethno medicine
and Drug Development, Nsukka. A voucher
specimen with number VPP/HB/063/2010 was
deposited in the Department of Veterinary
Physiology and Pharmacology, Michael Okpara
University of Agriculture, Umudike herbarium.
They were cut into small bits and dried in the
shade, comminuted into coarse powder and
stored in air-tight container until required.
Eighty grams of powdered material was
extracted with 950 ml of 80 % methanol in

distilled water and stirred intermittently every 2 hrs
for 48 hours at room temperature. The material was
filtered using Whatman (No.-1) filter paper. The
filtrates obtained were dried in an aerated oven set
at 40°C. The yield of the methanol extract was
determined. It was then stored in a refrigerator at
5°C until use.

Animals

Out bred Albino Wistar mice of both sexes
weighing between 28 and 42 g were purchased
from the Laboratory Animal Facility of the
Department of Veterinary Physiology and
Pharmacology, University of Nigeria, Nsukka, and
served as experimental animals. They were housed
in clean plastic cages, supplied clean drinking
water, fed with standard commercial pelleted feed
(Guniea Feed®, Nigeria) and acclimatized for 2
weeks before the experiment. Ethical conditions as
stipulated by Ward and Elsea™ in the conducts of
experiments with life animals were adhered to
strictly. The study protocol was approved by the
University’s ethical committee.

Diabetes Study

Hyperglycemia was induced by a single
intraperitoneal injection of 120 mg/kg body weight
alloxan monohydrate (Sigma Chem. Co., St. Louis,
MO, USA), freshly dissolved in distilled water
immediately before use,™*! to overnight fasted
(with water available) albino mice. After 8 days,
animals with fasting blood glucose levels of above
110 mg/dl were considered diabetic > and
divided into five groups of six animals each group
as follows: group | served as negative control
receiving the vehicle, distilled water (10 mL/kg,
per 0s); groups Il served as a positive control and
received glibenclamide (2 mg/kg, per 0s). Groups
I11-1V received the test extract at 100 mg/kg, per
0s, 250 mg/kg, per os and 500 mg/kg, per os,
respectively.



Annals of Medical and Health Sciences Research — Jul. — Dec., 2011 — Vol. 1 N0.2

B

The animals were treated once and fasting
blood glucose concentration was measured at 0,
1, 3 and 6 hr. Samples were collected by a snip-
cut at the tip of the tail under mild anesthesia
and blood sugar level was measured with an
auto analyser by using AccuCheck Advantage |1
glucose Kit.

Statistics.

Data were expressed as mean * SEM and
subjected to one way analysis of variance
(ANOVA) followed by Post-hoc LSD.

Results

Plant Extraction

The methanol seed extracts of B. coriacea was
milky white to brown in color. The yield was 8.4 %
w/w.

Diabetes Study
Table 1 shows the result of the effect of the extract
on the fasting blood glucose in mice.

Table 1: Effect of methanolic seed extract of B.coriacea on fasting blood glucose in mice

Groups  Treatment and Weight (g) Time after treatment (h)s

dose
0 1 3 6

I Negative control 29.37+£0.74 126.25+6.29  127.02+6.45 131.80+3.40 133.53+4.31
(distilled water)
10ml/kg

I Positive control 28.73x0.71 121.33%16.29 76.67+1558"  67.34+4.21"  51.33+4.98"
(Glibenclamide)
2mg/kg

11 Extract (100 30.47+1.59 114.30+6.56 94.67+2.64" 87.22+1.54"  76.33+1.87"
mo/kg)

v Extract 30.67+1.83 150.03+3.11 134.33+6.08°  102.00+0.73" 92.34+0.15
(250mg/kg)

\Y Extract 27.37+0.74 119.00#15.80 106.05+11.32° 72.33£7.32"  60.21+6.54"
(500mg/kg)

*P =0.038; **P =0.043

Discussion

Alloxan, a beta cytotoxin, destroys B-cells of
pancreatic islets of Langerhans resulting in a
decrease in endogenous insulin secretion and
paves ways for the decreased utilisation of
glucose by body tissues.™ It results in
elevation of blood glucose level, decreased
protein content, increased levels of cholesterol
and triglycerides.!**

Previous toxicity works with the seed of B.
coriacea show that the plant is safe at the doses
employed in the study.”® It has also been
demonstrated that the p-cells of islets of
Langerhans begins to die at fasting blood glucose
levels above 110 mg/dl or post-prandial levels
>126 mg/dl.*#*3. Experimental studies conducted
in alloxan-induced diabetic mice reveal that orally
administered methanolic extracts of B. coriacea at
the doses employed in the study produced
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significant fasting blood glucose lowering
activity which was time dependent within the
study period of 6 hours. The extracts compared
favorably with the control drug, glibenclamide.
Results indicate the presence of antidiabetes
principles in B. coriacea methanolic seed
extracts, which seems to confirm its traditional
uses.

Results obtained from the study
provides scientific basis for the local use of B.
coriacea in the management of diabetes
mellitus, as there was significant reduction in
the blood glucose levels over time. However,
the active antidiabetic principles in the
methanolic seed extracts of B. coriacea could
not be isolated and identified.

Although the study is a preliminary work,
further ~ pharmacologic  investigations  to
determine the possible mechanism(s) of action,
activities on cholesterol and triglycerides, as
well as isolate its active principles, are
encouraged, as B. coriacea seeds may serve a
more affordable diabetes therapy in the tropics.

In conclusion, the result of this study seems to
confirm the hypoglycemic activity of the
methanolic extracts of the seed of B. coriacea.

References

1.  Amechi NC. Nutritive and Anti-Nutritive
evaluation of Wonderful Kola (Buchhlozia
coricea) Seeds. Pak J Nut 2009; 1120-2.

2. American Diabetes Association. Standards
of medical care in diabetes. Diabetes Care
2010; 33(Suppl 1):S11-S61.

3. Butler AE, Janson J, Bonner-Weir S,
Ritzel R, Rizza RA and Butler PC. Beta-
cell deficit and increased beta-cell
apoptosis in humans with type 2 diabetes.
Diabetes 2003; 52: 102-10.

10.

11.

12.

Dhanabal SP, Raja MK, Ramanathan M and
Suresh B. Hypoglycemic activity of
Nymphaea stellata leaves ethanolic extract in
alloxan induced diabetic rats. Fitoterapia
2007; 78: 288-91.

Ezeigbo Il. Anti-diabetic potential of
methanolic leaf extracts of Icacina trichantha
in Alloxan-diabetic mice. Int J Diab Dev
Countr 2010; 30: 150-2.

Ezekiel OO and Onyeziri NF. Preliminary
studies on the antimicrobial properties of
Buchhlozia coriacea (Wonderful Kola). Afr J
Biotech 2009; 8: 472-4.

Kameswararao B, Kesavulu MM and
Apparao C. Evaluation of antidiabetic effect
of Momordica cymbalaria fruit in alloxan-
diabetic rats. Fitoterapia 2003; 74:7-13.
Nweze NE and Asuzu IU. The antihelmintic
effects of Buchhlozia coriacea seed. Nig Vet
J 2006; 27: 60-5.

Pepato MT, Mori, DM, Baviera AM, Harami
JB, Vendramini RC, and Brunetti IL. Fruit of
the jambolan tree (Eugenia jambolana Lam.)
and experimental diabetes. J Ethnopharmacol
2005; 96:43-8.

Ravikumar P and Anuradha CV. Effect of
fenugreek seeds on blood lipid peroxidation
and antioxidants in diabetic rats. Phytother
Res 199; 13: 197-201.

Sharma S, Chaturvedi M, Edwin E, Shukla S,
and Sagrawat H. Evaluation of the
phytochemicals and antidiabetic activity of
Ficus bengalensis. Int J Diabetes Ctries
2007; 27:57-9.

Venkatesh S, Reddy GD, Reddy BM,
Ramesh M, and Appa-Rao, AVN.
Antihyperglycemic activity of Caralluma
attenuata. Fitoterapia 2003; 74:274-9.
Vinuthan MK, Kumara G, Narayanaswamya
M and Veenab T. Lipid lowering effect of
aqueous leaves extract of Murraya koenigii



Annals of Medical and Health Sciences Research — Jul. — Dec., 2011 — Vol. 1 N0.2 . 163

14.

(curry leaf) on alloxan-induced male
diabetic rats. Phcog Mag 2007; 3:112-4.

Ward JW and Elsea JR. Animal case and
use in drug fate and metabolism, methods
and techniques. Vol. 2, New York: Marcel
Deker, 1997; 372-90.

15.

Yamamoto H, Uchigata Y and Okamoto H.
Streptozotocin and alloxan induce DNA
strand breaks and poly (ADP-ribose)
synthetase in pancreatic islets. Nature 1981,
294: 284-6.



164 . Antidiabetic Potentials of Buchhlozia Coriacea




