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ABSTRACT

Aims: To carry out phytochemical screening, acute toxicity test and to investigate the
hypoglycemic potential of the ethanol extract and fractions of Globimetula braunii leaves.

Place and Duration of Study: Department of Pharmacognosy and Drug Development and Animal
House, Department of Pharmacology and Therapeutics, Faculty of Pharmaceutical Sciences,
Ahmadu Bello University, Zaria, Nigeria. August 2016 to April 2017.

Methodology: The leaf powder (2.1 kg) was extracted with 7.0 L of ethanol using the infusion
method. The extract obtained was further fractionated each with 2.7 L petroleum ether 60/80, ethyl
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acetate and n-butanol to obtain PEF, EAF and NBF fractions respectively. Phytochemical
screening of the ethanol extract and TLC profiling of the different fractions were carried out. Acute
toxicity testing via the oral route of administration was conducted on Laboratory mice. The
hypoglycemic property of the extract and fractions on Alloxan induced hyperglycemic adult Wistar
rats was investigated.

Results: The percentage yield of the ethanol extract was 10.22 % w/w. The PEF, EAF, NBF and
AQF fractions yielded 3.8%, 6.59%, 14.21% and 48.36% w/w respectively. The phytochemical
screening of the ethanol extract showed the presence of alkaloids, anthraquinones, flavonoids,
saponins, steroids, phenols/tannins and triterpenoids. These were redistributed among the fractions
of the extract. The extract was practically non-toxic when administered orally (LDsy>5000).
Treatment with 250 and 500 mg/kg of ethanol extract produced a significant effect (P<.001) at 1 h,
2 h and 4 h post administration via oral route when compared with 500 mg/kg metformin. The
ethanol extract, petroleum ether and n-butanol fractions (500 mg/kg) showed significant blood
glucose reduction effect (P<.001) after 1 h, 2 h and 4 h treatment.

Conclusion: A Pharmacological study of the extract and fractions of G. braunii leaves have
significantly proven the safety and significant blood glucose reduction effect. The hypoglycemic
property may be linked to their phytoconstituents especially the flavonoids, phenols and

triterpenoids.

Keywords: Globimetula braunii; flavonoids; phenol; tannins; triterpenoids; hypoglycemic property.

1. INTRODUCTION

Mistletoe is a general term for woody parasitic
plant especially in the Loranthaceae and
Viscaceae plant families [1]. In West Africa,
seven genera of the Loranthaceae-Helixanthera,
Bethania, Englerina, Globimetula, Agelanthus,
Tapinanthus and Phragmanthera — and about
five dozen or more species are recognized [2].
Mistletoes are hosted by many tree crops of
economic importance [1-6]. A typical farmer view
mistletoe either growing in wild forest, gardens or
orchards as a devastating parasite that poses
serious loss to economically viable fruit trees
[3,4,7,8,9]. The spread of mistletoe species is by
seed dispersal usually mediated by birds that
thrive on mistletoe fruit or host through faecal
excretions or regurgitations [2]. Mistletoes are
known to cause the host plants many biological
effects, chief among which is a salt imbalance. A
verified formulated hypothesis states that these
hemi parasites (Loranthaceae) contribute to a
decrease in the salt content in the parasitized
host boughs particularly those bearing fruits [10].
Mistletoes of the Loranthaceae and Viscaceae
family are widely used in various cultures in
almost every continent to treat various ailments
including hypertension, cancer and diabetes or
used as a diuretic agent [2,11,12].

Globimetula braunii belongs to the family of
Loranthaceae. It is a parasitic shrub that grows
on dicotyledonous trees and attaches itself to the
host by modified roots [2]. The members of the
Loranthaceae family consist of about seventy-

four genera commonly known as mistletoes and
are widely distributed in tropical countries like
Malaysia, India and Africa. Although regarded as
a threat to agricultural yield because of its
parasitic characteristics [13]; reports reveal that it
is an important medicinal plant which explains
the use of the leaves to hasten delivery in
traditional medicine practice and effective for
treating many diseases ranging from a
headache, leg pain to pulmonary troubles. The
leaves, fruits and flowers of the subject plant
have been implicated in the management of high
blood pressure, while the roots attaching it to the
host plant are used for other therapeutic
applications like ulcer and cancer treatment
[14,15, 2]. The fresh leaf-extract of the plant
exhibited laxative properties [16], antioxidative
properties [17], antilipemic and
hypocholesteremic  activities  indicative  of
possible cardio-protective potential in normal and
hypercholesteremia situations [18]. An
investigation of G. braunii leaf extract in rats
revealed it has no significant hepatic and
haematological toxic effects [19]. The folkloric
study showed that the Nupe tribe of Niger State
and Tangale tribe in Gombe state, Nigeria, use
the leaf extract in the management of Type 2
diabetes. The Yoruba tribe (South Western
Nigeria) calls it Afomo onishano. It is called
Kauchi Dogonyaro in Hausa (North-West
Nigeria). In North Eastern Nigeria it is called
kyaushe among the Tangale tribe in Gombe
state. The leaf extract (Cauchi dogonyaro) is
produced by infusion and it is administered three
times a day. Studies also revealed that an oral



administration of hexane and petroleum ether
fractions of G. braunii leaf collected in Niger
State Nigeria has hypoglycaemic effect in rats
[20].

Recent findings indicate that all herbal medicines
may not be safe and about 80 percent of the
world population relies on botanical preparations
as medicines to meet their health needs and the
number of patients is growing exponentially [21-
23]. Despite the growing popularity of herbal
medicines worldwide, there is a dearth
of scientific evidence of efficacy
and standardization for most herbal medicines
[24].

This study is aimed at conducting phytochemical
screening and investigating the hypoglycemic
potential of the ethanol extract, PEF, EAF, NBF
and AQF fractions of G. braunii leaves collected
from Gombe State, North Eastern Nigeria.

2. METHODS

2.1 Collection and identification of Plant
Material

The plant which was hemi-parasitic on
Azadirachta indica (Meliaceae) tree was
collected. The plant was taken to the Herbarium
Unit of Department of Biological Sciences,
Faculty of Life Sciences, Ahmadu Bello
University Zaria, Nigeria for identification and
authentication. It was identified as Globimetula
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braunii with voucher specimen number 289 and
was deposited for further reference. The Fig. 1
below is a photograph of G. braunii plant. The
leaves were air dried [25] after removal of
foreign materials and powdered with pestle
and mortar in the research laboratory of
Department of Pharmacognosy and Drug
Development, Faculty of Pharmaceutical
Sciences, Ahmadu Bello University Zaria. The
powdered material was stored in an air tight
container at room temperature until required for
use.

2.2 Extract Preparation and Physical
Examination

The powder was weighed (2.1 Kg) and extraction
was carried out by infusion with 7.0 L of Ethanol
for 15 min and allowed to cool. The extract
collected was filtered and concentrated under
reduced pressure using a rotary evaporator to
collect the ethanol extract. The dried extract was
collected and preserved in desiccators. The
percentage yield of the crude extract was
determined using the formula given below:

Percentage yield of extract

Weight of total extract
- Weight of powdered material

x 100 (% wiw)

The organoleptic property of the extract was
carried out.

Fig. 1. Photograph of Globimetula braunii plant



2.3 Fractionation of the Ethanol Extract of
G. braunii Leaves [26]

Fractionation of the crude extract was carried out
using petroleum ether, ethyl acetate, n-butanol in
order of their increasing polarity to obtain
Petroleum ether, ethyl acetate and n-butanol
fractions respectively. The dried ethanol extract
(214.6 g) was dissolved in 300 mL of distilled
water and poured into a separating funnel.
Starting with the least polar, 900 ml of petroleum
ether was added to the extract in the separation
funnel (water to solvent ratio is 1:3). The mixture
in the funnel divided into two layers; the lower
aqueous portion layer and the upper petroleum
ether fraction layer. Both the petroleum ether and
aqueous layers were collected into different
beakers. The aqueous portion was reloaded into
the separating funnel and fresh petroleum ether
solvent (900 ml) was added to it. This process
was repeated three times to ensure maximum
fractionation. All the petroleum ether fractions
collected were pooled and labelled PEF. This
same procedure was carried out using ethyl
acetate to obtain ethyl acetate fraction (EAF) and
n-butanol to obtain an n-butanol fraction (NBF)
respectively. The leftover after collecting the NBF
was named aqueous fraction (AQF). All the
fractions collected were concentrated using a
water bath and the percentage yield of each
fraction was calculated using the formula below:

Percentage yields of fraction

Weight of fraction
= 8 x 100 (% wiw)

Weight of the extract

2.4 Phytochemical Screening of GBE

Preliminary phytochemical screening of GBE was
carried out using standard procedure [27] to test
for the presence of alkaloid, anthraquinones,
flavonoid, saponins, triterpenoids and
phenol/tannin.

25TLC profiing of the Fractions of
Ethanol Extract of G. braunii Leaf

All the four fractions obtained were each
subjected to Thin Layer Chromatography and
monitored in TLC tank in different solvent
systems at a different ratio (v/v) as shown in
Table 1. After the development of the
chromatogram, the plates were dried and
sprayed with  p-anisaldehyde, Bontrager's,
Dragendoff’s, ferric chloride, aluminium chloride
and Liberman Burchard as visualization detecting
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reagent, followed by heating at 110°C.
Chromatograms were viewed immediately to
confirm the presence of phytoconstituents.

Table 1. Solvent systems for determination of
the presence of plant constituents of
fractions of ethanol leaf extract of G. braunii
using thin layer chromatography

Fraction Solvent system Ratio (v/v)

Petroleum  Hexane: Ethyl acetate  8:2

ether

Ethyl Hexane: Ethyl acetate:  9:9:2

acetate Formic Acid

N-butanol Butanol: Acetic Acid: 10:1:1
Water

Aqueous Butanol: Acetic Acid: 10:1:1
Water

2.6 Pharmacological Studies

2.6.1 Acute toxicity study (Median lethal dose
LDso) [28]

The first phase of nine rats randomly divided into
three groups of adult Wistar rats of both sexes
per group were given 10, 100 and 1000 mg/kg
body weight orally (through a cannula) of ethanol
leaf extract of G. braunii, respectively. The rats
were observed for signs of adverse effects and
death for 24 h. The second phase consisted of
three adult Wistar rats were each given 1600,
2900 and 5000 mg/kg body weight of ethanol leaf
extract of G. braunii. The rats were also
observed for signs of toxicity and mortality.

2.6.2 Diabetes induction

Diabetes was induced in male Albino rats (200-
250 g) by intraperitoneal administration of
Alloxan injection at a dose of 150 mg/kg body
weight. The rats were monitored after 72 h for
diabetes induction by collecting blood samples
through the caudal vein. Their blood glucose was
determined with a glucometer- Accu-Chek Active
(GC Roche Mannheim Germany). Blood glucose
level 2200 mg/dL were considered diabetic and
used as diabetic animals in subsequent studies
[29].

2.6.3 Effect of ethanol leaf extract of G.
braunii on Alloxan-induced
hyperglycaemia in adult wistar rats [30]

A group of six diabetic rats each were treated
with 250, 500 and 1000 mg/kg single
administration of the ethanol leaf extract of G.
braunii (GBE) through the oral route using a



gastro enteral cannula compared with control
groups of rats treated with 1 mL/kg of normal
saline and 500 mg/kg metformin. Their blood was
collected through the caudal vein and glucose
levels were determined with a glucometer- Accu-
Chek Active (GC Roche Mannheim Germany)
after 1 h, 2 h, 4 h and 24 h of treatments. Rats
were denied access to food during 1 h, 2 h and 4
h post treatment but were allowed freely to drink
water and eat pellet diet after 4 h.

2.6.4 Effect of ethanol leaf extract, Petroleum
ether, ethyl acetate, n-butanol and
aqueous fractions of G. braunii_on
Alloxan-induced hyperglycaemia in
adult Wistar rats (Acute
pharmacological study)

A group of six diabetic rats each were treated
with 500 mg/kg single administration of the
ethanol leaf extract, petroleum ether, ethyl
acetate, n-butanol, aqueous fractions given
through the oral route using a gastro enteral
cannula compared with control groups of rats
treated with 1 mL/kg of normal saline and 500
mg/kg metformin. Their blood was collected
through the caudal vein and glucose levels were
determined with a glucometer- Accu-Chek Active
(GC Roche Mannheim Germany) after 1 h, 2 h, 4
h and 24 h of treatments. Rats were denied
access to food during 1 h, 2 h and 4 h post
treatment but were allowed freely to drink water
and eat pellet diet after 4 h.

2.7 Statistical Analysis

Data obtained from the hypoglycemic study were
expressed as Mean = Standard Error of Mean
(meantSEM). Data of Statistical differences
between the treatments and the control were
analyzed by one-way and two-way Analysis of
Variance (ANOVA) followed by Bonferroni
Posttest. Values of P =.05 were considered
significant.

3. RESULTS AND DISCUSSION
and

3.1 Preliminary Investigation
Phytochemical Screening

The physical properties of G. braunii leaf and
Ethanol leaf extract of G. braunii (GBE) is shown
in Table 2. The percentage yield of the ethanol
leaf extract was 10.22% w/w while the
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percentage yields of the fractions are shown in
Fig. 2. Phytochemical screening of the ethanol
leaf extract revealed the presence of alkaloids,
anthraquinones, flavonoids, saponins, steroids,
phenols/tannins and triterpenoids as shown in
Table 3. The phytoconstituent were redistributed
among the fractions of the extract as shown in
Table 4 using different visualization reagents.
The retention factor values of the
phytoconstituents for the redistributed fractions
are shown in Table 5 with PEF having the
greatest non-polar plant constituents
(PEF>EAF>NBF>AQF) but NBF and AQF
contained higher polar constituents compared
with PEF and EAF. The hypoglycaemic effect of
the ethanol leaf extract and fractions may be
linked to their phytoconstituents especially the
flavonoids and phenols because of their
antioxidant properties [31,32]. The other plant
constituents may act as a synergist in the
significant reduction of blood glucose levels [33].
Triterpenoids and saponins present in the extract
and fractions may also be responsible for their
antidiabetic effect. Literature suggests that the
pharmacological effects of triterpenoids occur
through mechanisms such as modulation of
incretin activity, stimulation of insulin secretion
and release, regeneration of B-endocrinocyte
Langerhans islets, activation of enzymes
responsible for glucose utilization, reduction of
glucose and fatty acid assimilation in the small
intestine, and interference with the sensation of
sweetness [34].

Table 2. Physical properties of G. braunii leaf

and GBE
Properties Result
Colour of leaves Green
Colour of extract Greenish-brown
Smell Pungent
Taste Bitter
Texture Sticky/Gummy
Percentage yield of extract 10.22
(% wiw)

Table 3. Preliminary phytochemical screening
results for GBE [27]

Phytochemical constituents Inference
Anthraquinones(Bontrager's Test)
Flavonoids

+
+
Saponins (foam Test) +
+
+
+

Steroids (Salkowski Test)
Tannins (Braymer's Test)
Triterpenoids
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Fig. 2. Percentage yield of each fraction from the GBE
PEF, EAF, NBF, AQF represents Petroleum ether, ethyl acetate, n-butanol and aqueous fractions respectively.

Table 4. TLC profile of plant constituents present in fractions of GBE

Plant constituents Visualization reagent Inferences

P.E. E.A. BUT. AQUEOUS
Anthraquinones Bonstrager's _ + + _
Phenol/Tannins FeCls _ + + +
Flavonoids AICl3 _ + + +
Alkaloids Dragendorff + + + _
Steroids/Triterpenes L.B. + + + +

Key: L.B.- Liberman Burchard; P.E- Petroleum ether; E.A- Ethyl acetate; BUT- N-butanol; + - Present; - - Absent

Table 5. TLC analysis of EAF, PEF, NBF and AQF of GBE

Fraction Developing system Visualization reaction Number of spots  Rf values of the spots
Ethyl Hexane: Ethyl acetate: P-anisaldehyde 9 0.09, 0.17, 0.28, 0.43,
acetate Formic Acid (9:9:2 v/v) 0.53, 0.68, 0.81, 0.89,
0.96
Bonstragers 2 0.20, 0.40
FeClaz 6 0.08, 0.26, 0.40, 0.72,
0.84,0.88
AICl3 3 0.10, 0.30, 0.90
Dragendorff 3 0.06, 0.28, 0.44
Liberman Burchard 5 0.28, 0.44, 0.62, 0.74,
0.86
Petroleum Hexane: Ethyl acetate  P-anisaldehyde 8 0.13, 0.27, 0.44, 0.52,
Ether (8:2 viv) 0.67, 0.76, 0.82, 0.91
Dragendorff 1 0.27
Liberman Burchard 6 0.08, 0.16, 0.37, 0.43,
0.56, 0.87
n-butanol Butanol: Acetic Acid: P-anisaldehyde 10 0.06, 0.24, 0.31, 0.39,
Water (10:1:1 v/v) 0.59, 0.71, 0.78, 0.82,
0.88, 0.94
Bonstragers 2 0.14, 0.53
FeClz 5 0.06, 0.61, 0.73, 0.82,
0.88
AICl3 3 0.08, 0.61, 0.80
Dragendorff 1 0.90
Liberman Burchard 3 0.27, 0.59, 0.84
Aqueous Butanol: Acetic Acid: P-anisaldehyde 6 0.07, 0.21, 0.32, 0.46,
Water (10:1:1 v/v) 0.61, 0.89
FeCls 3 0.31,0.45, 0.94
AICl3 1 0.07, 0.59, 0.80
Liberman Burchard 4 0.09, 0.40, 0.57, 0.88
GBE, PEF, EAF, NBF, AQF represents Ethanol leaf extract, petroleum ether, ethyl acetate, n-butanol and aqueous fractions
respectively



3.2 Pharmacological Studies

3.2.1 Acute toxicity test- median lethal dose

(LDso)

GBE was practically = non-toxic  when
administered orally (LDsp>5000 mg/kg) as shown
in Table 6. The Median Lethal Dose (LDs)
studies showed that the ethanol extract of G.
braunii leaves administered orally was relatively
safe even at a higher value of LDs, of >5000
mg/kg.

Table 6. Median lethal dose (LDs,) of GBE
given by oral administration [28]

Dose (mg/kg) Oral administration

First phase

10 0/3

100 0/3

1000 0/3

Second phase

1200 0N

1600 oM

2900 oM

5000 0N

LDso >5000 mg/kg

3.2.2 Effect of ethanol leaf extract of G.
braunii on Alloxan-induced
hyperglycaemia in adult Wistar rats

The outcome of the effect of Ethanol leaf extract
of G. braunii (GBE) on blood glucose levels is
presented in Table 7. The study revealed that
after one hour of single administration, GBE and
metformin (500 mg/kg) had maximal significant
(P<.001) reduction effect on blood glucose
levels, while the other doses of GBE (250 mg/kg
and 1000 mg/kg) did not produce significant
effect (P#£.05) when compared from the base
line. At two hours post administration, metformin
500 mg/kg and GBE at 250 mg/kg and 500
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reduction effect on blood glucose levels. At four
hours post administration, metformin 500 mg/kg
and GBE at 250 mg/kg and 500 mg/kg had
maximal significant (P<.001) reduction effect on
blood glucose levels. The dose of 1000 mg/kg
GBE had no significant (P#.05) reduction in
blood glucose level. After twenty-four hours of
administration, none of the doses significantly
reduced blood glucose levels.

3.2.3 Effect of ethanol leaf extract, Petroleum

ether, ethyl acetate, n-butanol and
aqueous fractions of G. braunii_on
Alloxan-induced hyperglycaemia in
adult wistar rats (Acute
pharmacological study)

The effect of GBE, EAF, PEF, NBF and AQF
fractions on blood glucose levels are shown in
Table 8 and Table 9. The Two-way ANOVA
analysis presented in Table 8 revealed that at
one hour post administration with various
treatments at 500 mg/kg of GBE, EAF, PEF, NBF
and AQF fractions, compared with metformin as
positive control, only metformin had a maximal
significant (P<.001) reduction effect in blood
glucose level when compared from the baseline
(zero hours). After two hours of administration,
metformin, petroleum ether fraction and crude
extract at 500 mg/kg had a maximal significant
(P<.001) reduction effect in blood glucose levels.
The n-butanol fraction, the ethyl acetate and
aqueous fractions did not produce significant
(P#.05) reduction in blood glucose levels. At four
hours post administration, metformin, petroleum
ether fraction and crude extract at 500 mg/kg had
a maximal significant (P<.001) reduction effect in
blood glucose levels. The ethyl acetate, n-
butanol and aqueous fractions had no significant
(P#.05) reduction in blood glucose level. After
twenty hours of administration, none of the
treatment groups significantly reduced blood

mg/kg had maximal significant (P<.001) glucose levels.
Table 7. Effect of GBE on blood glucose levels of Alloxan induced hyperglycaemic albino
wistar rats
Group Dose 0 hr Mean 1 hr Blood Level (mg/dL) 24 hr
(mg/kg) glucose 2 hr 4 hr

Normal saline 1 mL/kg 114.8+1.16 115.0+1.05 114.2+1.58 113.240.97 115.2+1.02
Alloxan 150 358.6+34.51 361.4+33.99 343.8+33.06 349.6+38.66 464.4153.96
Metformin 500 401.4+46.39 240.4+32.97*** 156.8+28.06™* 163.41+24.42*** 467.6+90.54
GBE 250 484.0+27.96 436.4+39.82 373.8£36.92*** 334.6+35.17***  465.0+22.47
GBE 500 473.0+£23.17 366.6+30.80*** 308.41+21.14*** 293.4+28.31*** 488.8+24.77
GBE 1000 385.4+51.12 354.8+40.32 324.0+45.73 310.0+48.92 407.0+38.10

Data were analysed by Two-way ANOVA followed by Bonferroni Posttest and presented as meantSEM; superscript ***
denotes the maximal level of significant at P<.001, compared with normal saline and metformin. n=6. GBE represents Ethanol

leaf extract



However, the One-way ANOVA analysis
presented in Table 9 revealed that at one hour
post administration with various treatments at
500 mg/kg of GBE, EAF, PEF, NBF and AQF
fractions, compared with metformin as positive
control, only metformin (positive control) and n-
butanol fraction had a maximal significant
(P<.001) reduction effect in blood glucose level
compared with the group treated with 1 mL/kg of
normal saline. After two hours of administration,
metformin, petroleum ether fraction and n-
butanol fraction at 500 mg/kg had a maximal
significant (P<.001) reduction effect in blood
glucose levels. At four hours post administration,
only metformin and petroleum ether fraction at
500 mg/kg had a maximal significant effect
(P<.001) reduction effect in blood glucose levels.
The other treatment groups had no significant
(P#.05) reduction in blood glucose level. After
twenty hours of administration, none of the
treatment groups significantly reduced blood
glucose levels.

This study has revealed the presence of
important medicinal phytochemical constituents
in ethanol leaf extract, petroleum ether, ethyl
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acetate, n-butanol and aqueous fractions of G.
braunii. The petroleum ether fraction contained
the highest concentration of steroids/triterpenoids
because it has the greatest number of spots as
seen in Table 5. The ethyl acetate, n-butanol and
aqueous fractions contained a low concentration
of steroids/triterpenoids. The ethyl acetate, n-
butanol and aqueous fractions appeared to have
a high concentration of phenol/tannins and
flavonoids. The petroleum ether fraction
contained none.

Alloxan induced diabetes by destroying the
insulin-secreting cells of the pancreas leading to
hyperglycemia. Alloxan is known to damage the
beta cells of the islets of the pancreas that
function in the regulation of insulin secretion
which then leads to an increase in the blood
concentration of glucose [35]. Metformin was
used as a standard drug to compare the efficacy
of the extract and fractions. It acts by increasing
fatty acid oxidation, decreasing hepatic glucose
production and intestinal absorption,
increasing peripheral glucose uptake and insulin
sensitivity [36].

Table 8. Effect of ethanol leaf extract of GBE, EAF, PEF, NBF and AQF fractions on blood
glucose levels of alloxan induced hyperglycaemia in albino wistar rats

Group Dose 0 hr Mean blood Glucose 2 hr Level (mg/dL) 24 hr
(mg/kg) 1hr 4 hr
Normal saline 1 ml/kg 114.841.16  115.0+1.05 114.2+1.58 113.24£0.97 115.2+1.02
Alloxan 150 358.6+34.51 361.4+33.99 343.8+33.06 349.6+38.66 464.4+53.96
Metformin 500 401.4146.39 240.4+32.97*** 156.8+28.06*** 163.4+24.42*** 467.6+90.54
GBE 500 473.04¢23.17 366.6+30.80*** 308.4+21.14*** 293.4+28.31*** 488.8+24.77
EAF 500 351.0+91.83 282.0+65.16 309.6+90.29 270.8+91.59 371.0+88.59
PEF 500 344.4+76.77 255.8458.74 192.6+38.37***  161.4+42.45*** 298.4+101.80
NBF 500 337.24¢49.30 251.4+36.82 224.8+44.05 240.6+73.09 399.84+60.24
AQF 500 399.8456.39 346.4+34.17 342.2447.74 328.6+46.20 305.84+26.84

Data were analyzed by Two-way Analysis of Variance (ANOVA) followed by Bonferroni Posttest and presented as meantSEM;
Superscript *** denotes the level of significance at P<.001, compared with normal saline and metformin. n=6. GBE, PEF, EAF,
NBF, AQF represents Ethanol leaf extract, petroleum ether, ethyl acetate, n-butanol and aqueous fractions respectively

Table 9. Effect of ethanol leaf extract of GBE, EAF, PEF, NBF and AQF fractions on blood
glucose levels of alloxan induced hyperglycaemia in albino wistar rats

Group Dose 0 hr Mean blood Glucose Level (mg/dL) 24 hr
(mg/kg) 1hr 2 hr 4 hr
Normal saline 1 mlkg 114.8t1.16  115.0£1.05 114.2+1.58 113.240.97 115.2+1.02
Alloxan 150 358.6+34.51 361.4+33.99 343.8+33.06 349.6+38.66 464.4+53.96
Metformin 500 401.4146.39 240.4+32.97*** 156.8+28.06*** 163.4124.42*** 467.6+90.54
GBE 250 484.0£27.96 436.4+39.82 373.8+36.92 334.6+35.17 465.0£22.47
GBE 500 473.0£23.17 366.6+30.80 308.4+21.14 293.4+28.31 488.8+24.77
GBE 1000 385.4+51.12 354.8+40.32 324.0+45.73 310.0+48.92 407.0+£38.10
EAF 500 351.0+91.83 282.04+65.16 309.6+90.29 270.8+91.59 371.0+88.59
PEF 500 344.4+76.77 255.8458.74 192.6+38.37*** 161.4+42.45*** 298.4+101.80
NBF 500 337.2+49.30 251.4436.82*** 224.8+44.05*** 240.6+73.09 399.8+60.24
AQF 500 399.8456.39  346.4+34.17 342.2447.74 328.6+46.20 305.8+26.84

Data were analyzed by one-way Analysis of Variance (ANOVA) followed by Bonferroni Posttest and presented as meantSEM;
Superscript *** denotes the level of significance at P<.001, compared with normal saline and metformin. n=6. GBE, PEF, EAF,
NBF, AQF represents Ethanol leaf extract, petroleum ether, ethyl acetate, n-butanol and aqueous fractions respectively



The oral administration of 500 mg/kg bodyweight
of the extracts and fractions of G. braunii and
500 mg/kg bodyweight metformin on rats as
shown in Tables 7, 8 and 9 caused a significant
(P=.05) reduction in the blood glucose
concentration of diabetic rats. The hypoglycemic
effects experienced may be due to the greater
presence of phytochemical constituents in the
extract and fractions. The flavonoids and phenols
are responsible for their hypoglycemic property
because of their antioxidant properties [31,32].
The other plant constituents may act in
synergism towards the significant reduction of
blood glucose levels [33]. Triterpenoids and
saponins present in the extract and fractions may
also be responsible for their antidiabetic effect.
The pharmacological effects of terpenoids occur
through mechanisms such as modulation of
incretin activity, stimulation of insulin secretion
and release, regeneration of B-endocrinocyte
Langerhans islets, activation of enzymes
responsible for glucose utilization, reduction of
glucose and fatty acid assimilation in the small
intestine, and interference with the sensation of
sweetness [34].

4. CONCLUSION

The phytochemical screening of the ethanol
extract showed the presence of alkaloids,
anthraquinones, flavonoids, saponins, steroids,
phenols/tannins and triterpenoids which were
redistributed among the fractions of the extract.
Pharmacological study of the extract and
fractions of G. braunii leaves has been proven to
be safe with significant blood glucose reduction
effects compared with metformin. The petroleum
ether fraction had the most significant effect
(P<.001). Their hypoglycemic property may be
linked to their phytoconstituents especially the
flavonoids, phenols and triterpenoids.
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