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1. Introduction

Diabetes mellitus (DM) is a metabolic disease characterized by
hyperglycemia and glucosuria due to total or relative lack of insulin
or insulin resistance,1 the fasting plasma glucose cut off level being
126mg/dl inman and 135mg/dl in rats.2 It is a serious global health
burden. According toW.H.O statistics, DM is the sixth leading cause
of disease-related death in theworld.3 The prevalence rate of DM in
the developed countries is quite alarming and is expected to
become one of the world’s leading debilitating and killer disease in
a few years to come.4 Regions with greatest potential are Asia and
Africa, where DM rates could rise to two-three folds.5 Dyslipidemia
is one of the most important complications of DM, characterized by
the elevation of the total cholesterol, triglycerides and LDL and
decreased HDL.6 These anomalies are usually associated with
atherosclerotic cardiovascular diseases encountered in DM pa-
tients. However, stringent glycemic control in clinical trials has
failed to improve cardiovascular outcomes.7 Management of DM
depends on both pharmacological means (oral hypoglycemic
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agents and insulin) and non-pharmacological means (diet, exercise
and life style modification).8 The available oral hypoglycemic
agents cause many adverse effects,9 while many only control blood
sugar without affecting dyslipidemia, thus requiring concurrent
administration of statins.7 Therefore, an ideal antidiabetic drug
should not be toxic, should control the blood sugar as well as
dyslipidemia. The limitations of these management methods have
necessitated a search for better remedies.10 Herbal remedies have
the potential of a viable alternative to allopathic medicines. Various
plant species have been shown to have anti-diabetic activity. While
few have been evaluated for authenticity of the claim, majority
have not.Duranta erecta L (Verbenaceae) variously known as Golden
dewdrop, sky flower, pigeon berry is also known as yellow bush in
Nigeria, is an upright to drooping shrub that sometimes takes the
form of a scrambling shrub or rarely a small tree.11,12 The unripe
fruits are greenish in color, while the ripe ones are yellowish orange
and hang in clusters.13 Various folkloric uses have been attributed
to various parts of the plant. Fruit has been used as febrifuge, anti-
malarial and anthelmintics.14 Fruits juice is used to manage urine
related problems in the Philippines.15 The methanol leaf extract
was shown to have antifungal activity and antiurolithiatic ef-
fects.16,17 The methanol ripe fruit extract did not show significant
anthelmintic effects.14 Oral evidence from some traditional healers
in the Igbo speaking part of Eastern Nigeria suggests the effec-
tiveness of infusion of ripe fruits in the management of DM. Many
phyto-chemicals with potential anti-hyperglycemic activity have
been isolated from the fruits of the plant. These include saponins,
alkaloids, glycosides and tannins.18,19 However, empirical data
supporting the effectiveness of the ripe fruits as an antidiabetic
agent are not available, hence this study. The main aim of this study
was to validate or refute the effectiveness of the ripe fruits of
D. erecta in the treatment of DM. To achieve this, we used a murine
model of type 1 DM to evaluate the effectiveness of the methanol
ripe fruit extract of D. erecta in the control of blood glucose and
dyslipidemia associated with DM.
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List of abbreviations

MrFDE methanol ripe fruit extract of Duranta erecta
OGTT oral glucose tolerance test
OGT oral glucose tolerance
FBS fasting blood sugar
DM diabetes mellitus
WHO World Health Organization
HDL high density lipoprotein
LDL low density lipoprotein
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2. Materials and methods

2.1. Plant collection and extraction

Fresh ripe fruits of Duranta erecta were collected from the
botanical garden of the University of Nigeria Nsukka. They were
authenticated by Mr. A. Ozioko of the Biodiversity Conservation
ProgramNsukka (BDCP). Voucher specimen (UNVPP 2013/4506/21)
was deposited in the herbarium of the Department of Botany
University of Nigeria Nsukka. The fruits were dried under shed at
room temperature (25 �C). The dried fruits were pulverized using
hammer mill. The pulverized material was extracted in 70%
methanol at room temperature with intermittent shaking for 72 h
and the filtrate dried in vacuo in a rotary evaporator at 40 �C. The
dried material was referred to as the methanol ripe fruit extract of
D. erecta (MrFDE) and stored in the refrigerator at 4 �C until used.
The yield of the extract was determined as described by Udobi et al.,
(2018)14
2.2. Experimental animals

Eighty seven 8 week old male Sprague Dawley rats weighing
between 190 and 200 g were used in the study. They were housed
in stainless steel rat cages. Food and water were provided ad libi-
tum, except were fasting was necessary for experimental purposes.
The rats were exposed to normal 12 h light and 12 h dark cycles and
room temperature of 25 �C.20 They were acclimatized for 2 weeks
before the experiments.
2.3. Ethical statement

The animal experimental protocol was in compliance with the
Federation of European Laboratory Animal Science Association and
the European Community Council Directive of November 24, 1986
(86/609/EEC). The animal experimental protocol was approved by
the Experimental Animal Ethics Committee of the Faculty of Vet-
erinary medicine, University of Nigeria, Nsukka.
2.4. Experimental

2.4.1. Acute toxicity test
Nine (9) rats were used for the first test. They were randomly

assigned to 3 groups (n ¼ 3) and treated with the extract orally by
gastric gavage using curved rat feeding needle as follows: group A
(10 mg/kg), group B (100 mg/kg), group C (1000 mg/kg). They were
closely observed for 72 h for any sign of toxicity like death,
excitement, changes in gait, weakness, diarrhea and sedation
before the experiment was terminated. In the absence of any toxic
signs 3 rats were administered the extract individually at the rate of
1600, 2900 and 5000 mg/kg respectively to determine the LD50.21
2.4.2. Dose response effects of MrFDE

2.4.2.1. Oral glucose tolerance test in normoglycemic rats.
Twenty-five (25) rats were used for this experiment. They were
randomly assigned to five (5) groups (n ¼ 5). The animals were
fasted overnight and fasting blood sugar (FBS) determined using
Accu-chek® Active (Roche, Mannheim, Germany) glucose test kit.
The rats were grouped and treated as follows: group A (distilled
water 5 ml/kg; vehicle for the extract), group B (glibenclamide,
2mg/kg), group C (MrFDE,100mg/kg), group D (MrFDE 200mg/kg)
and group E (MrFDE, 400 mg/kg). All treatments were by the oral
route. One-hour post-treatment, 2000 mg/kg of glucose was
administered orally to all the rats, and blood glucose was deter-
mined at 30, 60 and 120 min post-glucose administration.22

2.4.2.2. Induction of hyperglycemia. Animals were fasted overnight
and their FBS was determined. Alloxan monohydrate was recon-
stituted using ice (cold) injection water and given at a dose of
160 mg/kg intraperitoneally once to all the experimental animals.
Glucose was added to their drinking water overnight to prevent
alloxan-induced hypoglycemic shock.23 The FBS level was checked
every other day and animals with FBS >135 mg/dl were considered
hyperglycemic.2

2.4.2.3. Effect of MrFDE on blood glucose level of hyperglycemic rats.
Twenty-five (25) rats were randomly assigned to 5 groups (n ¼ 5)
and treated as follows: group A (distilled water 5 ml/kg), group B
(2 mg/kg glibenclamide), group C (100 mg/kg MrFDE), group D
(200 mg/kg MrFDE) and group E (400 mg/kg MrFDE). All treat-
ments were given once orally. Overnight FBS of all the rats was
determined before administration of glibenclamide or extract.
Blood glucose of all the rats was determined at 1, 3 and 6 h post-
administration of glibenclamide or MrFDE. Changes in blood
glucose over time were recorded. Percentage reduction in blood
glucose at 1, 3 and 6 h for each groupwas calculated as a percentage
decrease in blood glucose from the FBS (0 h).24

2.4.3. Effect of sub-acute administration of MrFDE on FBS, oral
glucose tolerance and lipid profile of hyperglycemic rats

Twenty-five (25) rats were used in this study. They were
randomly assigned to 5 groups (n ¼ 5). Induction of hyperglycemia
was as already described in sub-section 2.4.2.2. They were treated
as follows: group A (distilled water 5 ml/kg), group B (glibencla-
mide 0.6 mg/kg), group C (MrFDE, 25 mg/kg), group D (MrFDE,
50 mg/kg) and group E (MrFDE, 100 mg/kg). All treatments were
through the oral route and were done once daily for 21 days.
Overnight FBS was determined on days 0, 7, 14 and 21. Percentage
reduction in blood glucose at day 7, 14 and 21 for each group was
calculated as a percentage decrease in blood glucose from the day
0 FBS.

Oral glucose tolerance was done on days 7, 14 and 21. Mean OGT
for days 7, 14 and 21 was calculated for each group as a percentage
decrease in blood glucose between the 30 min blood glucose and
120 min blood glucose for each day. Serum samples were obtained
from the rats on day 21 for analysis of the lipid profile (total
cholesterol, triglyceride, HDL and LDL) using Randox® kits (Randox
Laboratories Ltd, United Kingdom) according to the manufacturer’s
instructions.

2.4.4. Phytochemical analyses
The methanol extract of the ripe fruits of Duranta erecta was

subjected to phytochemical test.25 Presence of the following phy-
tochemicals was evaluated: starch, carbohydrate, polyuronoids,
terpens and sterols, flavonoids, tannins, alkaloids, saponins and
glycosides.
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2.5. Statistical analyses

Statistical analysis was conducted using SPSS version 15 for
Windows. Data obtained were presented as arithmetic means with
standard errors of mean in tables and figures. The data obtained
from the lipid profile data in experiments in subsection 2.4.3 were
analyzed using one-way analysis of variance. Repeated measures in
general linear model was used to analyze the remaining data ob-
tained in experiments in subsection 2.4.2.1, 2.4.2.3 and 2.4.3. The
Greenhouse-Geisser correction was used where Mauchley’s test of
sphericity was violated. Results are reported as main effects and
simple main effects depending on the significance of any in-
teractions. Where ANOVA showed significant difference, differ-
ences between means were confirmed using least significant
difference (LSD) post hoc multiple comparison. Results were
considered significant when p < 0.05.

3. Results

3.1. Extraction

The methanol extract of Duranta erecta ripe fruits gave a dark
brown, jell-like and sticky substance with sweet aroma and readily
soluble in water. The yield of MrFDE was 21.51% w/w.

3.2. Acute toxicity

The rats tolerated MrFDE up to 5000 mg/kg. Thus the LD50 was
more than 5000 mg/kg. The animals showed no signs of toxicity
(Table 1).

3.3. Oral glucose tolerance test in normoglycemic rats

There was significant interaction between treatment doses of
MrFDE and time in the OGTT (P ¼ 0.004). There was significant
main effect for treatment doses of MrFDE and time in OGT in
treated rats (P ¼ 0.000). Pairwise comparison for the treatment
doses and duration of treatment showed that MrFDE at 200 mg/kg
maintained significantly (p < 0.05) lower blood glucose level from
30 to 120 min post-glucose administration when compared with
groups A, C and D and 30e60 min compared with group B. How-
ever, the 30 min blood glucose levels in all the treatment groups
except group D increased significantly (P < 0.05) from the baseline
levels (Fig. 1).

3.4. Effect of MrFDE on blood glucose level of hyperglycemic rats

ANOVA with Greenhouse-Geisser correction showed no signif-
icant interaction between treatment doses of MrFDE and time on
the blood glucose levels of treated rats. However, there was sig-
nificant main effect for the treatment doses (P ¼ 0.00) and time
(P ¼ 0.02) on the blood glucose levels. Pairwise comparison of
Table 1
Acute toxicity effects of methanol ripe fruit extract of D. erecta.

Signs of toxicity

MrFDE (mg/kg) N death excitement

10 3 Nil Nil
100 3 Nil Nil
1000 3 Nil Nil
1600 1 Nil Nil
2900 1 Nil Nil
5000 1 Nil Nil

N ¼ no of animals.
treatment doses and time showed that significant reduction in the
blood glucose occurred in the glibenclamide-treated rats from 1 to
6 h post-treatment compared with groups A and D rats and 1e3 h
post-treatment comparedwith groups C and E rats. Nevertheless, at
1 and 3 h post-treatment, the reduction in blood glucose levels in
groups C and E rats were significant (P < 0.05) compared with
group A. However, at 6 h post-treatment reduction in blood glucose
level in all the MrFDE-treated rats were significant (P < 0.05)
compared with group A. The blood glucose level of groups A and D
rats did not change significantly from there pretreatment levels,
while those of groups B and E rats showed significant (P < 0.05)
decrease at all the time points post-treatment (Table 2).

ANOVA with Greenhouse-Geisser correction showed no signifi-
cant interaction between treatment doses of MrFDE and time in the
percentage reduction in blood glucose levels. However, there was
significant main effect for treatment doses (P ¼ 0.05) and time
(P¼ 0.01). Pairwise comparison for treatment doses showed that the
percentage changes in the blood glucose levels in all the treatment
doses did not vary significantly at 1 h post-treatment. But at 3 h, the
changes in blood glucose level was significant (P < 0.05) in groups B,
C and E compared to group A, while the changes at 6 h was signif-
icant (P < 0.05) in all the MrFDE and glibenclamide treated groups
compared to group A. Pairwise comparison for time showed that the
changes in blood glucose in groups A and B were not significant
between the 1, 3 and 6 h time points (Table 3).

3.5. Effect of sub-acute administration of MrFDE on the FBS, oral
glucose tolerance and lipid profile of hyperglycemic rats

ANOVA with Greenhouse-Geisser correction showed no signif-
icant interaction between treatment doses of MrFDE and time in
the FBS of treated hyperglycemic rats. There was also no significant
main effect for treatment doses of MrFDE, but there was significant
main effect for time (P ¼ 0.000). Pairwise comparison for the
treatment groups showed that on days 7 and 14, the FBS of group E
rats were significantly (p < 0.05) lower than those of group C rats.
Pairwise comparison for time showed that the decrease in the FBS
of group C rats was significant between days 0, 7, 14 and 21 while
those of group A were not throughout the same periods (Fig. 2).

There was no significant interaction between treatment doses of
MrFDE and time in the percentage reduction in FBS. There was also
no significant main effect for treatment doses of MrFDE, however,
there was significant main effect for time (P ¼ 0.000). Pairwise
comparison for treatment doses showed that the percentage
reduction in FBS in group E was significantly (P ¼ 0.043) higher
than that of group B on day 7. The percentage reduction in the FBS
in group C was significantly higher than that of group A on days 7
(P ¼ 0.038) and 14 (P ¼ 0.009). Pairwise comparison for time
showed that the percentage reduction in FBS in group C on day 21
was significantly higher than that of day 7, while there was sig-
nificant (P < 0.05) time dependent percentage reduction in the FBS
in group B (Fig. 3)
Changes in gait weakness diarrhea sedation

Nil Nil Nil Nil
Nil Nil Nil Nil
Nil Nil Nil Nil
Nil Nil Nil Nil
Nil Nil Nil Nil
Nil Nil Nil Nil



Fig. 1. Mean blood glucose level of normoglycemic rats treated with methanol ripe fruit extract of Duranta erecta, 1 h before administration of 2000 mg/kg glucose in oral glucose
tolerance test.
*Significant (P < 0.05).

Table 2
Mean blood glucose level of hyperglycemic rats, treated with MrFDE once and monitored for 6 h.

Mean blood glucose (mg/dl)

0 h 1 h 3 h 6 h

Dist. Water (5 ml/kg) 399.50 ± 11.48 347.75 ± 3.55s 363.75 ± 7.00a 383.75 ± 7.26a

Glibenclamide (2 mg/kg) 259.00 ± 21.07 113.25 ± 2.50b 77.50 ± 2.00b 77.50 ± 1.40b

Extract (100 mg/kg) 289.00 ± 10.00 233.25 ± 3.80c 155.25 ± 5.81c 166.00 ± 12.80b

Extract (200 mg/kg) 360.00 ± 7.20 316.67 ± 4.20a 308.67 ± 1.82a 228.00 ± 7.60c

Extract (400 mg/kg) 293.25 ± 12.60 224.50 ± 12.0c 162.25 ± 6.60c 84.50 ± 3.22b

Values down the column with different superscripts vary significantly (p < 0.05).

Table 3
Percentage reduction in blood glucose of hyperglycemic rats, treated with MrFDE
once and monitored for 6 h.

Mean reduction in blood glucose (%)

1 h 3 h 6 h

Dist. Water (5 ml/kg) 12.95 ± 2.22 8.95 ± 0.58a 3.94 ± 0.37a

Glibenclamide (2 mg/kg) 49.39 ± 3.60 70.08 ± 3.67b 70.08 ± 2.33b

Extract (100 mg/kg) 19.29 ± 1.78 46.28 ± 1.96b 42.56 ± 2.24b

Extract (200 mg/kg) 12.22 ± 0.68 14.44 ± 1.67a 36.67 ± 1.87b

Extract (400 mg/kg) 23.44 ± 2.33 44.67 ± 2.50b 71.18 ± 1.97b

Values down the column with different superscripts vary significantly (p < 0.05.
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There was significant interaction between treatment doses of
MrFDE and time (P¼ 0.03) in OGT in hyperglycemic rats. There was
also significant main effect for treatment doses of MrFDE (P¼ 0.03)
and time (P ¼ 0.01). Pairwise comparison for treatment doses
showed that therewas no significant difference in OGT between the
groups on day 7. On day 14, group E had significantly higher OGT
than groups A and D. However, on day 21, all the MrFDE treated
groups and the glibenclamide treated group had significantly
(P < 0.05) higher OGT than the vehicle treated control (Fig. 4).

The lipid profile of the experimental animals showed that there
was significantly (p < 0.05) lower total serum cholesterol concen-
tration in group E rats compared to group A, B and D rats. Therewas
no significant variation between the total serum cholesterol con-
centration of the rats in groups C and E. Triglyceride and high
density lipoprotein (HDL) concentrations did not vary significantly
among the experimental groups. The concentration of the low
density lipoprotein (LDL) was significantly (p< 0.05) lower in group
E rats compared to all the other experimental groups. However, the
serum LDL concentration in group C rats was only significantly
(p < 0.05) lower than those of groups A, B and D (Table 4).
3.6. Phytochemical analysis

Phytochemical analyses of MrFDE showed the presence of fla-
vonoids, tannins, terpenes, glycosides, polyuronides and saponins
(Table 5).



Fig. 2. Fasting blood sugar (FBS) of hyperglycemic rats, treated once daily for twenty-one days with methanol ripe fruit extract of D. erecta.
*Significant (P < 0.05).
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4. Discussion

The methanol ripe fruit extract of Duranta erecta increased
significantly glucose tolerance in both normoglycemic and hyper-
glycemic rats. MrFDE also significantly decreased the FBS of hy-
perglycemic rats in a 6 h study and weekly FBS in a 21day study,
with a significant reduction in serum total cholesterol and low
density lipoprotein. This is a significant finding because there are
few standard anti-diabetic drugs with both anti-hyperglycemic and
anti-dyslipidemic properties. Acute toxicity study showed that
MrFDE has a wide margin of safety, which makes it a promising
candidate for further studies and possible clinical application.

Oral glucose tolerance test is standard diagnostic test for DM
and measures glucose clearance rate which is a function of insulin
production and sensitivity and glucose uptake by peripheral cells.26

Oral glucose tolerance study in normoglycemic rats showed that
there was a significant interaction between treatment doses of
MrFDE and time, hence, MrFDE at 200 mg/kg kept the blood
glucose relatively constant with only a marginal rise after admin-
istration of 2000 mg/kg glucose from 30 to 120 min. This is an
evidence of increased capacity for glucose tolerance in treated rats.
It is possible thatMrFDE at 200mg/kg caused retardation of glucose
absorption from the gastrointestinal tract, thereby leading to
gradual release of glucose into the systemic circulation as evi-
denced by the gradual increase of blood sugar from 30 min to
120 min. The effect of MrFDE on glucose tolerance in
normoglycemic rats peaked at 200 mg/kg, beyond which it
depreciated. The reason for this effect is not clear. However,
empirical evidence exists that shows that this is possible with
medicinal plant product owing to the fact that they are made up of
various phytochemicals which interactions can actually upregulate
or downregulate a biological process depending on the dose. Sub-
eru et al.,27 showed that some antiplasmodial constituents of
Artemisia annua tea extract with minor structural difference from
artemisinin (antiplasmodial principle of A. annua) antagonized or
enhanced the antiplasmodial efficacy of artemisinin depending on
the combination dose levels. It was therefore, suggested that these
constituents could have acted as either pro-oxidants or antioxidant
or compete for molecular target to increase or decrease activity
depending on the dose level.28 These mechanisms could explain
the behavior of MrFDE in this study. Hyperglycemia is induced by
alloxan and the product of its reduction; dialuric acid, by estab-
lishing a redox cycle with the formation of superoxide radicals.
These radicals undergo dismutation to hydrogen peroxide with
massive increase in cytosolic calcium concentration, leading to
rapid destruction of pancreatic beta-cells of Islets of Langer-
hans.29,30 In this study, the vehicle-treated rats remained hyper-
glycemic all through. The MrFDE-treated groups (100 mg/kg and
400 mg/kg) and glibenclamide (2 mg/kg) showed significant
decrease in blood glucose level 1e6 h post treatment. MrFDE did
not show a dose-dependent effect. Although, it seemed that
doubling the initial dose depreciates the hypoglycemic effect of the



Fig. 3. Percentage reduction in the FBS of hyperglycemic rats, treated once daily for twenty-one days with methanol ripe fruit extract of D. erecta.
*Significant (P < 0.05).
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extract, while quadrupling it produces greater hypoglycemic effect.
Nevertheless, the overall effect of MrFDE on blood glucose in hy-
perglycemic rats at all doses used was a time-dependent decrease.
Conversely the blood glucose of the vehicle-treated rats increased
with time. Calculation of the percentage reduction in blood glucose
showed that the effect of MrFDE at 400 mg/kg (71.18 ± 1.97%) at 6 h
post-treatment was comparable to glibenclamide (70.08 ± 2.33%); a
standard anti-diabetic drug.

Fasting blood sugar is a routine monitoring test for hypergly-
cemic patients.31 In the study of the effect of sub-acute adminis-
tration of MrFDE in hyperglycemic rats, the FBS and percentage
reduction in FBS was monitored weekly for 3 weeks. Here MrFDE
showed a time-dependent decrease in the FBS and increase in
percentage reduction in FBS, with the lowest dose (25 mg/kg)
producing the highest effect after week 3. According to Malviva.,
et al.32 one of the antidiabetic mechanisms of medicinal plants is by
restoration of pancreatic functions. The significant reduction of FBS
by MrFDE could have been through the healing of the pancreas,
thereby gradually restoring pancreatic functions previously dis-
torted by alloxan. It is also possible that progressive administration
of MrFDE lead to enhanced glucose utilization by cells. The weekly
OGTT which was used as a stress test, to simulate post-prandial
hyperglycemia, showed that MrFDE produced a time and dose-
dependent increase in OGT throughout the duration of the study
and the interaction between MrFDE doses and duration of treat-
ment was statistically significant. When the OGT was calculated
week by week, it was observed that the vehicle-treated group
deteriorated with progressive decrease in OGT compared with all
the MrFDE and glibenclamide treated groups which showed pro-
gressive increase in OGT. The highest dose of MrFDE used in this
study (100 mg/kg) was most effective. This showed that in acute
hyperglycemic attacks, higher doses of MrFDE is required to control
blood glucose within a short period, while 25 mg/kg can be
assumed to be a maintenance dose, since it was most effective in
controlling FBS week on week.

One of the major complications of DM is dyslipidemia. Dyslipi-
demia has been implicated as the major cause of cardiovascular
anomalies like atherosclerosis and cardiomyopathies seen in un-
controlled hyperglycemia.33,34 MrFDE showed potential anti-
dyslipidemic effects in treated rats; lower total cholesterol and
LDL at the doses of 25 and 100 mg/kg. However, the anti-
dyslipidemic effect was more prominent at 100 mg/kg.

Anti-hyperglycemic activity of medicinal plants is mainly
through restoration of the function of pancreatic cells or decreasing



Fig. 4. Oral glucose tolerance of hyperglycemic rats, treated once daily for twenty-one days with methanol extract of ripe fruit of D. erecta.
*Significant (P < 0.05).

Table 4
Effect of methanol ripe fruit extract of D. erecta on the lipid profile of hyperglycemic rats treated once daily for twenty on days.

Groups Cholesterol (mg/dl) Triglyceride (mg/dl) HDL (mg/dl) LDL (mg/dl)

A 85.26 ± 0.42 11.89 ± 0.10 13.12 ± 0.38 69.76 ± 2.42
B 77.99 ± 0.01 23.03 ± 0.39 15.68 ± 0.14 57.70 ± 1.46
C 57.54 ± 1.49 14.61 ± 0.70 15.84 ± 0.16 38.78 ± 1.93*
D 89.88 ± 1.31 20.56 ± 0.63 16.64 ± 0.45 69.13 ± 2.76
E 23.94 ± 3.03** 24.77 ± 1.57 14.24 ± 0.48 4.75 ± 0.52* *

* * significantly (p < 0.05) lower than A, B, C, D. * significantly (p < 0.05) lower than A, B. D.
A: Distilled Water (5 ml/kg), B: Hyperglycemic and treated with glibenclamide (0.6 mg/kg), C: Hyperglycemic and treated with extract (25 mg/kg), D: Hyperglycemic and
treated with extract (50 mg/kg), E: Hyperglycemic and treated with extract (100 mg/kg).

Table 5
Phytochemical constituents of methanol ripe fruit extract
of D. erecta.

Phytochemical test Result

Starch -
Carbohydrate -
Polyuronides þ
Terpens þ
Sterols -
Flavonoids þ
Tannins þ
Alkaloids -
Saponins þ
Glycosides -

-: absent; þ: present.
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intestinal absorption of glucose.32 It could also be due to enhanced
glucose uptake in cells.35 Glycosides, alkaloids, terpenoids,
flavonoids, carotinoids from plants have been suggested to have
anti-diabetic activity.32 The phytochemical analyses of the extract
showed the presence of glycosides, flavonoids, terpenes, saponins,
tannins and polyuronids. Various mechanisms of action have been
postulated for these phyto-chemicals, which include inhibition of
formation of advanced glycated end-products, increased glucose
uptake by myocytes, increased insulin secretion by pancreas, in-
crease in liver glycogen concentration and glucokinase activity and
antioxidant effects 36-39 The anti-hyperglycemic and anti-
dyslipidemic effects of MrFDE could be as a result of combination
of various mechanisms of anti-hyperglycemic and anti-
dyslipidemic effects of the different phytochemical constituents.
The availability of these phytochemicals with differentmechanisms
of anti-hyperglycemic effects could be responsible for the non-
dose-dependent effect of the extract in some of the experiments,
as combination of the different phytochemicals at certain doses of
the extract are likely to interact in different ways to produce
different results. Thus, at certain doses a synergistic interaction
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could occur to produce higher response, while increasing or
decreasing the dose could produce antagonistic interaction, with
lower response.

5. Conclusion

The methanol ripe fruit extract of Duranta erecta seemed to be
safe in rats. It also caused significant increase in glucose tolerance
in both normoglycemic and hyperglycemic rats. The extract also
showed potential anti-dyslipidemic effect, inferring a potential
cardiovascular protective effect. The lower dose (25 mg/kg) in the
sub-acute study, suggests a maintenance daily dose for control of
blood glucose, while the higher dose (100 mg/kg) may be partic-
ularly useful in acute cases of hyperglycemia often seen in diabetic
patient where restoration of blood glucose to normalcy within a
very short period of time is required. The anti-hyperglycemic and
anti-dyslipidemic effects of MrFDE could be attributed to various
phyto-chemicals which had been shown in other studies to poses
potent anti-hyperglycemic and anti-dyslipidemic effects.
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