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Abstract

The effects of aqueous leaf extract of Vitex simplicifolia on blood glucose and lipid profile levels of alloxan;
induced diabetic Wistar rats were investigated. The study was conducted with 30 Wistar rats, assigned into six
groups of five rats each, and daily administration of aqueous leaf extract of V. simplicifolia for 21 days was done.
Group 1 was the normal control; group 2 was the diabetic control, group 3 administered 10mg/kg of glibenclimide
(positive control) and groups 4, 5, and 6 were administered 250, 500 and 1000 mg/kg body weight of leaf extract of
V. simplicifolia leaf extracts. Significant (p<0.01) reduction in fasting blood glucose (FBG) levels relative to their
initial values compared to the normal control was observed. The FBG levels decreased by 72, 75 and 81 in 250,500
and 1000mg/kg of aqueous extracts respectively. The normal control rats maintained a stable FBG level (102.8
+40.0 t0102.68 £4.0) and the positive control decreased by 65%. This study may suggest the possible use of V.

simplicifolia leaf in the management of hyperglycemia.
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Introduction

The existence of experimental animal models of a
disease, aids not only the understanding of the
pathophysiology of such disease, but also the
development of drugs for its treatment. According to
World Health Organization (WHO), there are
approximately 171 million diabetics worldwide, this
number has double in the last few years and is
expected to double once again in the year 2025.1
Diabetes is a major degenerative disease in the world
today, affecting at least 150 million people and
having complications which include hypertension,
atherosclerosis and microcirculatory disorders.!?! The
prevalence of diabetes is on the increase globally
and in African communities due to the ageing of the
population and  drastic lifestyle = changes
accompanying urbanization and westernization.’]
Also, studies from five West African communities in
Nigeria and Ghana have identified genes within
populations that create susceptibility to diabetes.[*!
The prevalence of diabetes mellitus in Nigeria is
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1.9% with more than 1.5 million cases.’! Hence, it
represents a growing burden on health care systems
of African countries, most of which already face
difficult economic conditions. The disease remains
incurable and can only be controlled with drugs;
hence, a scrupulous control is needed to help reduce
hyperglycemia and the risk of long-term
complications, which are known to be the major
causes of morbidity and mortality.”! In Nigeria,
information available from the indigenous traditional
healers indicates that, a decoction of the chopped
stem barks and leaf of Vitex simplicifolia is prepared
and taken orally for treatment of diabetes and other
disease conditions. The plant extracts have been
used as medication for infertility, liver disease,
anodyne, stiffness, hypertension, cancer, febrifuge,
as tonic galactagogue to aid milk production in
lactating mothers, sedative, digestive regulator and
treatment of eye, kidney and as supplement for lack
of vitamin A and B.[¢7]
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Although parts of this plant are used by traditional
healers of wvarious ailments, there is paucity of
scientific study to establish the scientific basis of its
use and like many other herbal remedy, there is little
or no information about its possible side effects or
toxicities.

This study, therefore, was aimed at elucidating the
hypoglycemic and hypolipidemic effects of aqueous
leaf extract of Vitex simplicifolia on alloxan -
induced diabetic Wistar rats. This is important since
science requires the validation of drugs by medicinal
practitioners and drug regulatory authorities demand
that all potential drugs should pass through a
rigorous series of studies and scrutiny.®!

Materials and Methods

Collection and Preparation of Plant Material
Fresh leaves of Vitex Simplicifolia were collected on
20" of January, 2015 from the Botanical Garden of
Bayero University, Kano with the assistance of
Herbarium keeper. The leaves were authenticated at
the Department of Biological Sciences, Bayero
University Kano (Herbarium number 242). The
leaves were dried under room temperature and then
ground using pestle and mortar to a semi powdered
form.

Experimental Animals

Thirty (30) adult Wistar rats weighing between 160
—240g were obtained from the animal house of
Department of Physiology, Bayero University, Kano
and kept in cages at a room temperature for two (2)
weeks to acclimatize and allowed access to food and
water ad libitum. The principles of laboratory animal
care guidelines were followed.P!

Plant Extract

Vitex simplicifolia leaves (100g) were weighed into
conical flask and distilled water (500ml) was poured
into the flasks. The content of the flasks were shaken
and the top was covered with aluminium foil and
kept at room temperature for 48 hrs (2 days) after
which the extracts were obtained by filteration using
a Whatman No 1 filter paper. The extracts were
concentrated using vacuum evaporator.

Lethality (LDso)

The mean lethal dose (LDso) of the aqueous extract
was determined in Wistar rats (weighing between
150 — 200g) using the method described by Lorke.!'!

In the first phase, nine (9) Wistar rats were used. The
nine animals were divided into three groups of three
animals each. Each group was administered 10,100
and 1000mg/kg body weight of the extracts and then
observed for 24 hours to monitor their behaviour and
mortality. In the second phase two of the experiment,
three animals were used; the animals were divided
into three groups of one animal each. They were
administered higher doses (1600, 2900 and 5000
mg/kg body weight) of the extracts and observed for
behaviour as well as mortality. LDso was calculated
by the formula: LDso =\ (DoxD100) where:

Do = Highest dose that gave no mortality,

Dioo = Lowest dose that produced mortality.

Induction of Diabetes Mellitus

Diabetes mellitus was induced in overnight fasted
rats by a single intraperitoneal injection (i.p) of 150
mg/kg body weight of Alloxan monohydrate.!'!l
Hyperglycaemia was confirmed by the elevated
blood glucose levels, determined after 72 hrs and
then confirmed after 7" day of injection. The rats
found with elevated glucose level of 400 mg/dl and

above were used for the study (Masiello et al., 1998).
[12]

Experimental Design

A total of thirty (30) Wister rats were used for the

study. The rats were divided into Six (6) groups of

five (5) each. Extracts were administered orally

using 1ml syringe.

Group 1 - Normal untreated rats (Normal control)

Group 2 — Diabetic untreated rats (Diabetic control)

Group 3 — Diabetic rats administered 10 mg/kg of
Glibenclamide. '3

Groups 4,5 and 6 — Diabetic rats administered 250,

500 and 1000 mg/kg body weight of aqueous leaf

extract of Vitex Simplifolia respectively.

Sub-chronic Studies/ Collection and Treatment of
Samples

The extracts were reconstituted in distilled water,
and administered orally on daily basis for 21 days.
At the end of 21 days, fasting blood glucose level
was determined. The animals were anaesthetized
using chloroform and bled by cardiac puncture 24
hrs after the last treatment. The blood samples were
collected in specimen bottles, allowed to clot and the
serum separated by centrifugation at 3000 rpm for
10 minutes and then subjected to biochemical
analysis.
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Biochemical Analysis

The fasting blood glucose levels were determined
based on glucose oxidase/peroxidase principle, as
described by Clark and Lyons U4 using a digital
glucometer (Accuchek) after fasting the rats for 12
hours. The serum levels of total cholesterol,
triacylglycerol and HDL-C were determined by
enzymatic method described by Lopes,[!* while the
serum levels of LDL-C was measured according to
protocol of Friedewald.!"¢!

Statistical Analysis

The results obtained are presented as Meant
standard error of mean (SEM). A one way analysis
of variance (ANOV A) was used for the data analysis.
Significant differences between groups were
detected in the ANOVA using Bonferini test at P
values less than 0.05 and 0.001., using SPSS Version
20 Software package for windows.

Results

Phytochemical screening

The result of both quantitative and qualitative
screening of aqueous leaf extract of Vitex
simplicifolia is presented in Table 1

Table 1: Results of phytochemical screening of the aqueous extract

of the Vitex simplicifolia leaf

Phytochemicals Qualitative
Alkaloids Present
Cardiac glycosides Present
Phenols Absent
Flavonoids Present
Saponins Present
Tannins Present
Steroids Absent
Terpenoids Absent
Phytates Present
Oxalates Present
Cyanates Present
Lethality (LDso)

The result of phase I and II acute toxicity studies is presented in Table 2- 3 below. The lethal dose (LDso)
determination was conducted using the method of Lorke (1983) through oral route in rats in two different
phases. In both phases no signs of toxicity or mortality were observed after 24 hours of the administration.

Table 2: Phase I LDso, of the Aqueous Leaf Extract of Vitex simplicifolia

Group No. of Animals Doses (mg/Kg ) No. of Death
1 3 10 0
2 3 100 0
3 3 1000 0

Table 3: Phase II LDs of the Aqueous Leaf Extract of Vitex simplicifolia

Group No. of Animals Doses (mg/Kg) No. of Death
1 3 1600 0
2 3 2900 0
3 3 5000 0
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Effects of Vitex simplicifolia Leaf Extract on
Glycemia

The effects of daily doses of aqueous leaf extract of
Vitex simplicifolia on blood glucose levels of alloxan
induced diabetic rats is presented in Table 4. Daily
administration of the plant extract to the diabetic rats
cause a significant (p< 0.01) reduction in fasting

blood glucose levels after 21 days. The FBG levels
decreased by 72, 75 and 81% in 250,500 and 1000
mg/kg aqueous leaf extract respectively and the rats
administered with 10mg/kg of glibenclimade the
FBG level decreased by 65%.

Table 4: Percentage Changes in Fasting Blood Glucose of Alloxan - Induced Diabetic Rats Treated with
250, 500 and 1000 Mg/Kg of Aqueous Leaf Extract of Vitex Simplicifolia.

Group Mean Initial Mean Final Change % Change
FBG(mg/dl) FBG(mg/dl) (mg/dl)

Positive control 471.7+20.0 165.1 +20.0 306.6.+0.00 65

10 mg/kg GCLM

Diabetic+250mg/kg  AGVSF  600.0+ 0.00 174.0+ 4.0 4320 + 4.0 72
Diabetic+500mg/kg AGVSF 557.0 + 425 139.0 +4.0 418.0 + 75

38.5
Diabetic+1000mg/kg AGVSF ~ 557.5 +42.5 108.0 +4.0 4495+ 485 81

Key

AGYVSF- Aqueous fraction of Vitex simplicifolia leaf GCLM- Glibenclimade

Effects of Vitex simplicifolia Leaf Extract on Lipid Profile

The effect of daily doses of aqueous leaf extract of
Vitex simplicifolia on lipid profile of alloxan induced
diabetic rats is presented in Table 5. There was no
significant (P > 0.05) change in the level of total
cholesterol (TC), triglycerol (TAG), low density

lipoprotein — cholesterol (LDL.c) and high density
lipoprotein —cholesterol (HDL _¢) for the animals
administered with the extract compared with the
control groups.

Table 5: The effect of Oral Administration of Aqueous Fraction of Leaf Extract of Vitex simplicifolia on
Liver Glycogen Content and Lipid Profile on Alloxan - Induced Diabetic Rats.

Groups Glycogen Total Chol Triglyceride HDL LDL
(mg/g) (mmol/l) (mmol/l) (mmol/l) (mmol/l)

1 3.28+0.09 0.24 £0.03 0.12 + 0.05 020030 020+ 0.04

2 1.96 £0.27 0.27+£0.01 0.11 +£0.03 0.12+0.02 0.10=0.01

3 2.88+0.02 0.14+0.11 0.08 +0.01 0.13£0.06 0.70+ 0.04

4 2.27+0.02 0.26 £0.06 0.19 +0.28 0.14+0.28 0.15+ 0.03

5 2.38£0.46° 024+ 047 0.14£0.03 0.18+0.06 0.08+0.02

6 3.79+0.29 023+ 0.01 0.07+ 0.02 0.68+0.03 0.07+0.01

Group 1: Normal control, Group 2: Diabetic control, Group 3: Positive control, Groups 4, 5 and 6 received
250,500 and 1000mg/kg of extract, respectively. Total chol = Total cholesterol. Values are presented as mean
+ standard error of mean. , ® = significantly different (P < 0.05) from the Negative control

Discussion
The result of acute toxicity study indicated that the
LDsy of the aqueous leaf extract of Vitex

simplicifolia is greater than 5000 mg/kg body weight.

Thus, the non-lethal effects produced with the high

dose of this extract are an indication that the leaf
extracts of Vitex simplicifolia is relatively safe on
acute oral exposure. It can therefore be concluded
that Vitex simplicifolia leaf extract is non-toxic,
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which is in agreement with the study of Abdelmagid
on essential oil of the leaves of Vitex simplicifolia.l'”)
Any chemical substance with LDso estimate greater
than 3000-5000 mg/kg (oral route) could be
considered of low toxicity and safe.!!319-20.21.22]

The use of plants in the treatment of diseases and in
particular, diabetes mellitus, is as old as man.[%! This
is because plants have shown to contain some potent
bioactive compounds with antidiabetic properties.**]
In this study, diabetes established on the basis of
fasting blood glucose concentration in the alloxan
treated rats on 5" day of the experimental period
formed the baseline values. The result indicated that
daily oral administration of reference drug and the
aqueous extracts of Vitex simplicifolia for 21 days
show significant reduction in fasting blood glucose
showing 72, 75 and 81% at 250, 500 and 1000
mg/kg respectively. The extracts showed more
potency than glibenclamide (reference drug). The
observed anti diabetic effect of the aqueous leaf
extracts of Vitex simplicifolia is an indication that
the extracts contain bioactive phytochemicals with
potent antidiabetic property. Antidiabetic activity of
Vitex simplicifolia have never been reported to our
knowledge, however, aqueous and methanolic
extracts of Vitex doniana had been reported to have
similar potent antidiabetic properties more potent
than the reference drug (glibenclamide).?*  The
hypoglycemic action of Vitex simplicifolia may be of
the following mechanism; inhibition of renal glucose
reabsorption, enhanced secretion of insulin from
existing B-cells of the pancreas, increased tissue
uptake of glucose by enhancement of insulin
sensitivity, as reported for flavonoids and saponins.
Flavonoids and saponins, among other secondary
metabolites were found to be present in the leaves of
Vitex simplicifolia in this study. [23-2¢]
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