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Abstract

Background: The aqueous methanolic extract of Andira inermis(A. inermis) stem bark was screened for
phytochemical constituents, antioxidant activity, acute oral toxicity, and preliminary prophylactic normoglycaemic
test and effect on Oral Glucose Tolerance in albino rats.

Methods: Andira inermis was double macerated and extracted with 80% methanol. Phytochemical analysis and
acute toxicity were performed using standard methods. The extract was screened for in vitro antioxidant activity
using Ferric Reducing/Antioxidant Power (FRAP) and 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging
spectrophotometric assays. Prophylactic control of glucose was evaluated in normoglycaemic and glucose-
challenged albino rats. Graded test doses (100–400 mg/kg body weight) of the extract were used in the
investigation. The effects observed were compared with that of glibenclamide (0.2 mg/kg) and distilled water
control groups.

Results: The stem bark extract of A. inermis was found to contain saponins, terpenes, tannins, steroids, flavanoids,
anthraquinones, carbohydrates and alkaloids. The extract was found to have a significant in vitro antioxidant activity
in both methods. The oral acute toxicity study showed the extract had LD50 greater than 5000 mg/kg. The extract
significantly (p ≤ 0.05) reduced blood glucose levels in normoglycaemic animal model (the control group seen to
have − 5.6(− 8.7%) poor glucose handling; and the glibenclamide& extract treatment group (100 mg/kg) to
positively reduce blood glucose 14.8(26.8%) & 16.4(25.9%) respectively). The glucose challenged test, from the 1st
hour, showed − 57.4(− 89.4%),-26.8(− 33.8%),-23.8(− 26.3%),-12.8(− 13.9%) and − 9.8(− 10.4%) for the vehicle control,
glibenclamide (positive control), and the 100, 200 & 400 mg/kg extract treatment groups respectively. The extract
showed mild hypoglycemic effect in the results recorded, up to the 4th hour.

Conclusion: The results of this study elucidated that the aqueous methanolic extract of Andira inermis stem bark
possessed potent antioxidant phyto-constituents with potential hypoglycaemic effects that could be explored for
therapeutic use worldwide following isolation and characterization of the bioactive principles. And the results also
authenticate the folklore use of the plant.
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Introduction
The World Health Organisation (WHO) reported that
diabetic mellitus (DM) is fast becoming a pandemic [1].
Diabetes is projected to be one of the world’s main dis-
ablers and killers; therefore immediate action is needed to
stem the tide of diabetes and to introduce cost-effective
treatment strategies to reverse this trend [2]. Approxi-
mately 220million people will be affected with diabetes in
the year 2020 [3]. WHO estimates the number of people
with diabetes, world-wide, will increase to at least 300 mil-
lion by 2025. The number of deaths attributed to diabetes
is likely to be around 4 million deaths per year which is
about 9% of the global total [2]. Diabetes mellitus is a
serious endocrine syndrome of multiple disorders with
different aetiologies, characterized by derangement of
carbohydrate, protein, and fat metabolism caused by a
complete or relative insufficiency in insulin secretion and/
or insulin action [4] with the central feature being hyper-
glycemia [5]. Treatment is aimed at lowering blood glu-
cose to or near normal levels in all patients, hence the use
of hypoglycaemic agents/ drugs for its treatment.
In the human body, several chemical reactions are known

to take place; these metabolic processes are needed for life
[6]. Oxidative reactions are one of such reactions that occur
in the human body, and these are known to produce free
radicals, that usually are involved in chains of reactions
which may damage the cells of the body [6]. These chemical
reactions are also part of the normal chemical processes in
the body and are known to build up (referred often as oxida-
tive stress) as the person ages, and are connected to certain
diseases such as diabetes, cancer, autoimmune and inflam-
matory reactions [6]. This natural process of oxidative stress
can accelerate due to exposure to toxic chemicals such as
pesticides, air pollution, smoking, alcohol and fried foods
and are regressed by antioxidants such as Vitamins C and E,
glutathione, beta-carotene, and plant estrogens called phy-
toestrogens [7]. Antioxidants have been isolated in several
plants (vegetables, fruits, nuts and other parts) [8].
Medicinal herbs have consistently been considered the

leading source of therapeutic entities, employed in the
treatment of various human diseases due to their high
chemical diversity and broad biological functionality [9].
Several indigenous medicinal plants are employed in the
traditional management of several kinds of diseases but
there is a need to conduct pharmacological studies to
ascertain their therapeutic values. Some reported plants
with antidiabetic potentials are Allium sativum L (garlic),
Psidium guajava L (guava), Vigna sinensis (cow bean) and
Solanum nigrum L. (black nightshade) [9]. Pharmacological
and toxicological evaluations of potential medicinal plants
are pertinent to drug discovery. The scientific scrutiny of
potential medicinal plants is highly recommended [10].

Andira inermis is highly recommended among herbal
practitioners in Federal Capital Territory, Nigeria, and
purported to have a soothing effect for the generally
ill, and thought to help diabetes mellitus sufferers.
Andira inermis is a tall evergreen tree with a luxuri-
ant, spreading canopy of large, glossy, rich green
leaves and attractively scented small flowers [11], bark
fissured and scaly, with an unpleasant cabbage-like
smell. The trunk frequently forms buttresses up to 3
m tall. The leaves alternate, imparipinnate, 15–40 cm
long, with 7–17 leaflets, bright tan when young and
shiny green when mature [12]. A decoction of the
leaves is used as beverage (leaf decoction also used
for washing in Africa), the fruits are eaten, the bark
is used as a vermifuge, narcotic and purgative [11],
the inner bark is used to treat snake bites [11] and
the seeds have purgative and narcotic properties [12]
and are also toxic [11]. The stem bark of Andira iner-
mis is the part of interest used in this study.
In a pharmacognostic study, it is necessary to test

the safety profile of the extract of interest, before
engaging in authentication studies that would test the
folkloric claims. It is noteworthy that plants may have
injurious elements as part of their natural constituents
(phytochemicals) or acquired during their preparation
[13]. There have been renal and hepatic failure reports
following the consumption of herbal products [14].
Researchers are round the clock in extensive research
to find alternative therapies to the already existing
ones which are not devoid of adverse effects [15]. The
primary goal of the researchers in this study was to
screen Andira inermis for its antidiabetic and antioxi-
dant potentials.

Materials and methods
Plant collection and preparation
Andira inermis stem bark was collected from Suleja,
Niger State in December, 2017. It was identified by Malam
I. Muazzam, a plant taxonomist with the Ethnobotany and
Herbarium section of the National Institute for Pharma-
ceutical Research and Development (NIPRD) Abuja,
Nigeria. It was then deposited in the herbarium of the Insti-
tution (NIPRD) with a herbarium number NIPRD.H.7073.
The plant material was air-dried and pulverized; two

kilogrammes (2 kg) of the powder was collected, double
macerated and extracted with 5 l of 80% methanol
following agitation on a shaker for 24 h. The extract dis-
solved in the solvent was then concentrated in a rotary
evaporator. The yield was then calculated after the
extracted concentrate was weighed. The yield was calcu-
lated using the extracted concentrate weight (as the
practical yield) in the given formula:

Percentage yield ¼ Practical yield=actual weight of plant engaged in extraction� 100
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Animals
Albino Rats of both sexes obtained from NIPRD were used
for the study. The rats were housed in metal cages in the
experimental house of the Faculty of Veterinary Medicine,
University of Abuja, Nigeria and were allowed to
acclimatize for 2 weeks before the commencement of the
experiment. They were maintained at room temperature
(37 °C); 12 h/12 h light/dark cycle, allowed free access to
standard rat feeds and water, for 2 weeks before experimen-
tation. Twelve hours before commencement of experiment,
feed was withdrawn but water made available ad libitum.

Chemicals, reagents and drugs
Methanol, Ascobic acid, 1,1-Diphenyl-2-Picrylhydrazyl
Radical (DPPH), ferric tripyridyltriazine (Fe (III)-TPTZ)
from Sigma Aldrich, Germany. Glibenclamide, distilled
water, olive oil, Accu-Chek active stripes, mentholated
spirit, cotton wool, 5 ml, 10 ml syringes, surgical blade,
and disposable gloves were used in the experiments.

Phytochemical analysis
The phytochemical tests on the methanolic extract of A.
inermis were conducted using standard methods [16].
The extract of A. inermis was analysed for saponins,
terpenes, tannins, steroids, flavanoids, anthraquinones,
carbohydrates and alkaloids.

Antioxidant activity
Ferric reducing antioxidant power (FRAP)
Ferric reducing ability of plant extract, a simple test of
total antioxidant power, depends upon the reduction of
ferric tripyridyltriazine (Fe (III)-TPTZ) complex to fer-
rous tripyridyltriazine (Fe (II)-TPTZ) at low pH. The test
was carried out as described by Benzie and Strain [17].
Fe (II)-TPTZ with an intense blue colour was monitored
at 593 nm. This automated method for measuring FRAP
was as modified [18] in a manual assay, carried out in
the following steps:
Firstly, Acetate buffer 300 mmol/pH 3.6 (3.1 g sodium

acetate × 3 H2O and 16 ml concentrated acetic acid per
liter of buffer solution) is constituted. Then 10mmol/L
of 2,4,6-tripyridyl-8-triazine (TPTZ) in 40mmol/L HCl
is made. And this is followed by constituting 20mmol/L
of FeCl3 × 6 H2O in distilled water.
FRAP working solution: 25ml acetate buffer, 2.5ml TPTZ

solution and 2.5ml FeCl3 × 6 H2O solutions is prepared.
The Sample– FRAP reagent 2 ml and extract 100 μl

monitored for 5 min at 593 nm, 1 cm light path and
25 °C. The antioxidant activity of the extract (25–400 μg/
mL) was compared with that of ascorbic acid as a stand-
ard. Calculated as FRAP value of sample (μM):

1, 1-Diphenyl-2-Picrylhydrazyl radical (DPPH) assay
The free radical scavenging capacity of the aqueous
methanolic extract of A. inermis stem bark was deter-
mined and compared to that of a standard (ascorbic
acid) as described in a standard method [19]. 2 ml of the
extract at varying concentrations ranging from 25 to
400 μg/mL was mixed with 1 ml of 0.5 mM DPPH (in
methanol) in a cuvette. The absorbance (Abs) at 517 nm
was taken after 30 min of incubation in the dark at room
temperature. The experiment was carried out in tripli-
cate. The percentage antioxidant activity was calculated
as follows:

Antioxidant activity ¼ 100 - Abssample - Absblankx 100
� �

=Abscontrol
� �

:

A mixture of 1.0 ml of methanol plus 2.0 ml of the ex-
tract was used as the blank while 1.0 ml of the 0.5 mM
DPPH solution plus 2.0 ml of methanol was used as the
negative control while ascorbic acid was used as a stand-
ard reference.

Acute toxicity study
The method described by Lorke [20] was used. The ani-
mals (rats) were treated with aqueous methanolic extract
of Andira inermis stem bark. The first phase of the
experiment engaged nine rats of both sexes (6 males; 3
females) which were separated into 3 groups of 3 rats
each (2males and a female) treated orally with 10, 100
and 1000 mg/kg of the extract, respectively. The animals
were observed two (2) hourly for 3 days and the toxic
effects exhibited were noted. In the absence of mortality,
new sets of rats were treated in the same manner at
2000, 3000 and 5000mg /kg respectively. The surviving
animals were monitored for 14 days. The oral median
lethal dose were calculated using the formula: LD50 =
√(Minimum toxic dose × maximum toxic dose) [21].

Normoglycaemic study
Normal rats were used to determine the anti hypergly-
caemic prophylactic activity of the aqueous methanolic
extract of A. inermis stem bark. In this study, there were 5
groups (i, ii, iii, iv and v). Group i consists of normal rats
treated with distilled water (20ml/kg) to serve as the
negative contol. The rats in group ii were treated with
glibenclamide (0.2mg/kg p.o) to serve as the reference
hypoglycaemic drug while the rats in groups iii, iv,and v re-
ceived the extract at the doses of 100, 200 and 400mg/kg
per os respectively. Blood glucose levels were then mea-
sured prior to, 0.5, 1, 2, and 4 h after administration. Blood
glucose levels were compared with those of the control
group. Blood glucose levels were measured in mg/dl with a
glucometer, using tail tipping blood sample technique [22].

Change in absorbance of standard 0 − 5 minð Þ X FRAP value of standard 1000 μMð Þ
Change in absorbance of standard 0 − 5 minð Þ
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The group constitution and experimental procedure are
keeping to a standard [23]. Results were also presented as
calculated percentage decrease of the initial value [23].

Glucose challenge test
In this study, the glucose challenge test (Oral Glucose
Tolerance Test (OGTT)) a standard experimental pro-
cedure was followed [23]. The experiment constituted of
5 groups (i, ii, iii, iv and v). Group i consists of normal
rats treated with distilled water (20 ml/kg) to serve as
the negative control while the rats in group ii were
treated with glibenclamide (0.2 mg/kg p.o) to serve as
the reference hypoglycaemic drug. The rats in groups’
iii, iv and v received the extract at the doses of 100, 200
and 400 mg/kg per os respectively. Prior to experimenta-
tion, at zero hour, blood glucose was taken. Hypergly-
cemia was induced by oral administration of glucose (10
g/kg,) to the 5 rats in each group. Thirty minutes before
the administration of glucose, the animals (5 per group)
were treated with a single oral administration of the ex-
tract (100, 200, and 400 mg/kg) (extract treatment
groups), distilled water (20 ml/kg) (negative control
group) and glibenclamide (0.2 mg/kg) (positive control
group). Blood glucose levels were determined for 3 h, at
1 h intervals, and 30 min after glucose administration.
The blood glucose levels were compared with the nega-
tive control group and a positive control. Blood glucose
was measured with the glucometer (mg/dl) using tail tip-
ping blood sample technique [22].

Statistical analysis
The SPSS statistical software (version 20) was employed
for the analysis. Results were expressed as Mean ± SEM.
Data were analysed using one-way analysis of variance
(ANOVA) while Tukey test was used for the post hoc
analyses. Significance level was set at p ≤ 0.05.

Results
Extract yield
The aqueous methanolic extract of A. inermis stem bark
was brown, slurry, oily compound with a percentage
yield of 12.3%.

Phytochemical analyses
The aqueous methanolic extract of Andira inermis stem
bark was found to contain saponins, terpenes, tannins, ste-
roids, flavonoids, carbohydrates and alkaloids (Table 1).

Anti oxidant activity
FRAP test
In the multiple comparisons between concentrations, A.
inermis 25 μg/ml was found not to be significantly differ-
ent with 50 μg/ml concentration group. But all other
concentrations were found to be significantly different

(p ≤ 0.05) with the other concentrations. With regards to
ascorbic acid the different concentrations were significantly
(p ≤ 0.05) different between concentrations. ANOVA be-
tween groups were significant in both A. inermis and the
standard ascorbic acid. The antioxidant activity (FRAP
Test) of A.inermis is presented in comparison with Ascor-
bic acid a standard antioxidant in Fig. 1.

DPPH test
In the multiple comparisons between concentrations, A.
inermis 25 μg/ml was found not to be significantly differ-
ent with the 50 μg/ml and 100 μg/ml concentration group
but significant with the 200 μg/ml and 400 μg/ml concen-
trations (p ≤ 0.05). And for the Ascorbic acid, the different
concentrations were significantly (p ≤ 0.05) different
between concentrations (with exception of these paired
concentrations 100 by200 or the 400; 200 by 100 or 400
and 400 by 100 or 200). In matching the concentrations
between the standard antioxidant and the extract, the as-
corbic acid groups showed a greater percentage of activity
than all the groups of the A. inermis. But the 200 and
400 μg/mL of the A. inermis (71.040%, 72.400%) could
match the percentage activity of the 25 μg/mL of the as-
corbic acid standard (70.773%) (Fig. 2).

Acute toxicity
The animals presented with a transient dullness that
lasted for about 20 min post treatment. There were no
deaths recorded following the single dose administration
of the extract orally (Table 2). The LD50 of the extract
was estimated to be therefore greater than 5000mg/kg.

Normoglycaemic test result
In this study there was no significance in the 0 h, 1/2 h,
1 h, 3 h and 4 h but there was significant difference at 2
h mark in all the groups (Table 3). The calculated blood
glucose difference and the percentage reduction in blood
glucose showed the relative control of the blood glucose,

Table 1 Phytochemical constituents of aqueous methanolic
extract of Andira inermis stem bark

Phytochemical Inference

Saponins + +

Terpenes +

Tannins +

Steroids +

Flavonoids +

Anthraquinones –

Carbohydrates +

Alkaloids +

Key
+ Present in trace quantity, ++ Present in moderate
concentration, +++ Present in high concentration - Abscence
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clearly indicating the positive glucose difference and the
positive percentage reduction in blood glucose from the
2nd hour to the 4th hour in the extract treatment group
(Table 4).

Glucose challenge test
In this study (Oral Glucose Tolerance Test (OGTT)) there
was significance difference in the 0 h, 1/2 h, 1 h, 2 h, 3 h
and 4 h in all the groups (Table 5). There was a significant
difference noticed at the zero hour (Table 5). This defi-
ciency (significant difference noticed at the zero hour) can
be overcome /undermined if the blood glucose difference
and percentage reduction of blood glucose are calculated
and compared (Table 6). The calculated blood glucose dif-
ference and the percentage reduction in blood glucose

showed the relative handling of the blood glucose by the
treatment groups to the controls.

Discussion
The phytochemicals present in the plant: saponins,terpenes,
tannins, steroids, flavanoids, carbohydrates and alkaloids
show the richness of the plant in phytochemicals which
may have bioactive properties [24]. And it has been re-
ported that the common phytoconstituents found in medi-
cinal plants with antidiabetic potential include polyphenols,
flavonoids, terpenoids, tannins, alkaloids, saponins [25],
some of which are present (terpenes, tannins, flavanoids,
and alkaloids) in A. inermis.
The blanket recommendation (soothing effect for the

generally ill) by most herbalists brought about the inclusion

Fig. 2 DPPH Test showing A.inermis percentage antioxidant activity (red bars) with Ascorbic acid as standard comparison (blue bars)

Fig. 1 FRAP Test showing A.inermis antioxidant activity (red bars) with Ascorbic acid (blue bars) as standard comparison
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of the antioxidant study employed in this research. This
seem to be true because of the findings in both tests (FRAP
and DPPH) employed for the evaluation of the antioxidant
effects of this plant extract in vitro. In a scale of 100, a
72.4% antioxidant activity is good for the 400 μg/mL of the
A. inermis treatment group, though the best activity was re-
corded for the standard, ascorbic acid (93.333%) at 200 μg/
mL. Indeed researchers have found present in various
plants antioxidants. Screening of some Nigerian medicinal
plants for antioxidant activity [26] using 2, 2, diphenyl-
picryl-hydrazyl radical revealed all twenty- two plants to
have varying percentages/degrees of antioxidant activity;
Alstonia bonei, cortex, Alstonia bonei, folium, Alstonia
bonei, radix, Byrsocarpus coccineus, folium, Cnestis ferrugi-
nea, folium, Funtumia elastical, Landolfia owariensis,
folium to mention a few. Also reported are the presence of
natural antioxidants widely distributed in food (papaya, car-
rot, olive kernel, orange, prickly pear beverages) and medi-
cinal plants [27]. A. inermis has flavaniods as part of its
phytochemicals known to possess antioxidant properties
[28]. It is true that free radicals are known to build up in
the body and have been associated with many disease states

due to more free radicals present than can be kept in
balance. Antioxidants are known to repress the buildup of
these free radicals, or keep them in balance, thereby im-
proving health [29].
The acute toxicity study showed the methanolic extract of

A. inermis to be safe having an LD50 of greater than 5000
mg/kg. This level is considered of a test compound as being
practically non- toxic on an acute exposure [30]. There are
reports of medicinal plants extract with even higher acute
safety profiles, Cassia fistula L. (Caesalpiniaceae) and Hippo-
phae rhamniodes (Elaeagnaceae), both plants were found to
be safe up to the dose of 10,000mg/kg [31]. It is a safe prac-
tice to embark on an acute toxicity study as a prelude to
further pharmacological assessment of a test compound, es-
pecially in the animal to be tested for more study. It is
known that, there are injurious elements present or naturally
occurring as constituents or acquired during the preparation
of test substances [13] making this pharmacological activity
(acute toxicity study) worthy of practice.
The use of normal healthy animals is still a valid screen-

ing method for testing potential oral hypoglycaemic agents
[32]. The hypoglycaemic activity of A. inermis extract in
normal rats showed the extract to significantly (P ≤ 0.05)
reduce normal rats’ blood glucose level at the 2nd hour
post treatment which was also significant in the glibencla-
mide treatment group. The blood glucose difference and
percentage reduction in blood glucose (Table 4) helped to
further elucidate the significance, showing the control
group to have − 5.6(− 8.7%) poor glucose handling; and
the glibenclamide /extract treatment group (100mg/kg) to
positively reduce blood glucose 14.8(26.8%) & 16.4(25.9%)
respectively. This is a positive finding that the extract has
a potential to be an oral hypoglycaemic agent.
The potential of the methanolic extract of A. inermis as

a hypoglycaemic agent was more obvious in the Glucose
challenge test (Oral glucose loading animal model - Oral
Glucose Tolerance Test (OGTT)) (Table 5), often referred
to as physiological induction of diabetes mellitus because

Table 2 Acute toxicity study of aqueous methanolic extract of
A. inermis showing death recorded

Dose
mg/kg

Group 1 Group 2 Group 3

Phase I

10 0/3 0/3 0/3

100 0/3 0/3 0/3

1000 0/3 0/3 0/3

Phase II

2000 0/3 0/3 0/3

3000 0/3 0/3 0/3

5000 0/3 0/3 0/3

Key
0/3 = Number of animals which died/number of animals used

Table 3 Hypoglycaemic activity of A. inermis extract in normal rats

Blood sugar in mg/dl Control Gliben- clamide
Treatment Group

100mg/kg 200mg/kg 400mg/kg Anova Sig.
Diff. Bw grps

0 h 64.200
±6.771

55.200
±0.917

63.200
±6.304

58.400
±2.462

63.000
±2.213

0.351

½ hrs 76.200
±6.538

80.000
±4.680

86.600
±6.517

89.800
±3.513

82.400
±2.205

0.860

1 h 72.400
±9.600

79.000
±4.050

70.200
±5.490

82.800
±5.490

70.400
±2.702

0.600

2 h *69.800
±5.508

*40.400
±1.778

*46.800
±1.463

*54.400
±2.942

*66.000
±2.302

0.000

3 h 65.800
±4.747

58.000
±3.066

58.600
±5.335

58.400
±4.130

56.000
±1.581

0.734

4 h 57.400
±8.078

49.200
±3.121

61.200
±2.518

54.800
±5.696

52.600
±2.786

0.487

N = 5 values =mg/dl = Mean ± Standard Error of Mean *P ≤ 0.05
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the blood glucose level of the animal is transiently in-
creased with no damage to the pancreas [32]. Here the ex-
tract and the glibenclamide treatment groups were seen to
have significantly affected the handling of the hypergly-
caemia caused by the high loading of the experimental an-
imals with glucose while the vehicle (distilled water)
treated group showed a significant poor control / handling
of the induced hyperglycaemia. Though there was the
challenge in the experimental result (that is, use of rats
with a wide range of basic glycaemic levels especially with
the control and the glibenclamide treatment groups)
which must have accounted for the significant difference
noticed at the zero hour. This deficiency was overcome
/undermined on calculation of the blood glucose differ-
ence and percentage reduction of blood glucose (Table 6)
over time. It is clearly seen from the 1st hour up to the
4th hour, that the A.inermis methanolic extract had a
better handling of the hyperglycaemic state induced. In
the 1st hour (that is 30min post ingestion of the glucose
and 1 h post extract treatment) the result showed − 57.4(−
89.4%),-26.8(− 33.8%),-23.8(− 26.3%), − 12.8(− 13.9%) and −
9.8(− 10.4%) for the vehicle control, glibenclamide, and the
100, 200 & 400mg/kg treatment groups respectively. It is
obvious there is a better control of hyperglycaemia with

the A. inermis extract treatment groups having a dose
dependent effect (towards positivity than even the gla-
benclamide treatment group). It is even better/clearer
at the 3rd hour where the difference in blood glucose
and percentage reduction in blood glucose showed de-
ductively, − 27.6(− 43%), 5.6(7.1%), 11.2 (12.4%), 11.8
(12.9%) and 4.8 (5.1%) from the vehicle control group
to the 400 mg/kg extract group respectively. Though at
the 4th (last) hour (also listed respectively), the gliben-
clamide group (in italics and bold) was superior −
29.4(− 45.8%), 18.4(23.2%), 10.2(11.3%), 9.2(10.0%) and
4.8(5.1%) to the vehicle control group that was still in
negative (poorest hyperglycaemic control). In a similar
study, there was evaluation of the antihyperglycemic
effect of Garcinia pedunculata extracts in normal rats
following an oral glucose tolerance test (OGTT) that
exhibited a dose-dependent significant effect on the
glycemic status of rats (ameliorate hyperglycemia). Fur-
therance to this, the same researchers used diabetic rats
and reported that administration of Garcinia peduncu-
lata extract reduced blood glucose levels significantly
[33]. It has been reported that phytochemicals such as
flavaniods (present in A. inermis), caroteniods and poly-
phenols possess antioxidant properties that act as

Table 4 A.inermis normal rat’s blood glucose difference & Percentage reduction in blood glucose

Blood sugar in mg/dl Control Glibenclamide
Treatment
Group

100mg/kg 200mg/kg 400mg/kg

½ hrs − 12.0
(− 18.75%)

−24.8
(− 44.9%)

− 23.4
(− 37.0%)

− 31.4
(− 53.8%)

−19.4
(− 30.8%)

1 h −8.2
(− 12.8%)

−23.8
(− 43.1%)

−7.0
(− 11.1%)

− 24.4
(− 41.8%)

−7.4
(11.7%)

2 h − 5.6
(− 8.7%)*

14.8
(26.8%)*

16.4
(25.9%)*

4.0
(6.8%)*

−3.0
(− 4.8%)*

3 h −1.6
(− 2.4%)

−2.8
(− 5.1%)

4.6
(7.3%)

0.0
(0%)

7.0
(11.1%)

4 h 6.8
(10.6%)

6 (10.9%) 2.0
(3.2%)

3.6
(6.2%)

10.4
(16.5%)

*indicates significant blood glucose difference and percentage reduction

Table 5 Oral Glucose Tolerance Test (OGTT) in rats treated with A. inermis Extract

Blood sugar in mg/dl Control Glibenclamide
Treatment
Group

100mg/kg 200mg/kg 400mg/kg Anova Sig.
Diff. Bw grps

0 h 64.200
±6.468

79.200
±5.580

90.600
±6.005

91.800
±3.007

94.200
±7.857

0.014

1 h 121.600
±2.943

106.000
±3.886

114.400
±4.389

104.600
±4.578

104.000
±10.075

0.030

2 h 98.200
±2.498

86.400
±2.839

84.800
±4.769

94.200
±5.860

97.200
±5.132

0.003

3 h 91.800
±4.893

73.600
±3.516

79.400
±2.293

80.000
±2.323

89.400
±3.919

0.000

4 h 93.600
±6.022

60.800
±4.651

80.400
±2.926

82.600
±4.822

89.400
±4.523

0.000

N = 5 values =mg/dl = Mean ± Standard error of mean P ≤ 0.05
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anticancer, anti aging, and protective actions for cardio-
vascular diseases, diabetes mellitus and neurodegener-
ative diseases [28]. It is noteworthy, that treatment with
Garcinia pedunculata fruit extract significantly in-
creased the levels of antioxidant enzymes in all tissues
(rats) suppressing oxidative stress [33].
In conclusion, the aqueous methanolic extract of A. iner-

mis is a relatively safe herbal extract (LD50 = 5000mg/kg),
rich in phytochemicals, possesses good antioxidant activity,
with potential anti diabetic effect due to its ability to lower
blood glucose levels in normal rats and suppress postpran-
dial rise in blood glucose levels. Further experimental
models and test (isolation, characterization and bioactive
assays) are on the way to thoroughly investigate this extract
for its full anti diabetic potential. And the results also au-
thenticate the folklore use (soothing effect for the generally
ill and help of diabetes mellitus sufferers) of the plant.
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