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Objective: To evaluate the antidiabetic and hypolipidemic activities of ethanolic leaf extract
and fraction of Melanthera scandens (M. scandens) in alloxan—induced diabetic rats. Methods:
M. scandens leaf extract/fractions (37-111 mg/kg) were administered to alloxan—induced diabetic
rats for 14 days and blood glucose levels (BGL) of the diabetic rats were monitored at intervals
of 7 hours for acute study and 14 days for prolonged study. Lipid profiles of the treated diabetic
rats were determined after the period of treatment. Results: Treatment of alloxan—induced
diabetic rats with the extract/fractions caused a significant (P<0.001) reduction in fasting

Keywords:
Anylidiabetic bloodglucose levels (BGL) of the diabetic rats both in acute study and prolonged treatment (2
Hypolididemic weeks). The activities of the extract and fractions were more than that of the reference drug,

glibenclamide. The extract/fractions exerted a significant reduction in the levels of serum total
cholesterol, triglycerides, LDL and VLDL of extract with increases in HDL levels of the diabetic
rats. Conclusions: These results suggest that the leaf extract/fractions of M. scandens possesses
antidiabetic effect on alloxan induced diabetic rats and this justifies its use in ethno medicine
and can be exploited in the management of diabetes.

Melanthera scandens

1. Introduction constituents made up of cardiac glycosides, tannins,

saponins, terpenes and flavonoids. We reported in this

Melanthera scandens (Schumach&Thonn.) Roberty
(Asteraceae) (M. scandens) is a perennial herb up to 1-4 m
high, branches quadrangular and scabrid. It distributed
geographically in East, West and South Africalll. Tt is
known as “ayara edemerong’ by the Tbibios of Akwa
Ibom State of Nigeria. The leaves are used traditionally
to treat various ailments such as stomach ulcer and sores
in Gosomtwi— Atwimakwanwoma district of Ghana [21. In
Nigeria, the leaves are used to treat dysmenorrhoeal3l,
diabetes and malaria (Philip Tkpe, personal communication).
It is also used by the Bete people of Issia district of Cote
d’Ivoire to treat malarial4.5]. The antioxidant [6], in vitro
antiplasmodial4.5] and anti—inflammatory and analgesicl7],
in vivo antiplasmodial and antiulceri8] activities have been
reported. Triterpenoid saponins have been reported in the
leaves [91. The leaf extract has been reported by Okokon et
alllto have LD, of (370.00* 23.33) mg/kg and phytochemical
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study the in vivo antidiabetic and hypolipidemic activities
of M. scadens alloxan—induced diabetic rats as the plant is
use traditionally as remedy for diabetes.

2. Materials and methods
2.1. Plant materials

The plant (leaves) was identified and authenticated by
Dr. Margaret Bassey, a taxonomist in the Department of
Botany and Ecological Studies, University of Uyo, Uyo.
The leaves were collected from a bush in Ukap in Ikono
Local Government Area of Akwa Ibom State and were
authenticated. A voucher specimen of the plant was
deposited in the herbarium of Department of Botany and
Ecological Studies, University of Uyo, Uyo.

2.2. Extraction

The plant parts (leaves) were washed and shade—dried
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for two weeks. The dried leaves were further chopped into
small pieces and reduced to powder. The powdered leaf was
divided into two parts, one part (1.5 kg) was macerated in
97% ethanol for 72 hours to give the crude ethanolic extract
while the other part (1.5 kg) was successively and gradiently
macerated for 72 hours in each of these solvents; chloroform,
ethyl acetate and methanol to give the corresponding
fractions of these solvents. The liquid filtrates were
concentrated and evaporated to dryness in vacuoat 40 ‘C
using rotary evaporator{10l. The yield of each extract was
determined; crude ethanolic extract (3.98%), chloroform
fraction (0.50%), ethyl acetate fraction (0.30%) and methanolic
fraction (0.78%). The dried crude extract/ fractions were
stored in a refrigerator at 4°C until use for the proposed
experiment.

2.3. Animals

The animals (Swiss albino rats) of both sexes used for
these experiments were obtained from University of Uyo
animal house. The animals were housed in standard cages
and were maintained on a standard pelleted feed (Guinea
Feed) and water ad libitum. All animal treatments were
strictly in accordance with international ethical guidelines
concerning the care and use of laboratory animals and all
the experiments were carried out under the approval of the
ethical committee of the University.

2.4. Evaluation of antidiabetic and hypolipidemic activities
of the extract and fractions

2.4.1. Induction of diabetes and animal treatment

The animals (male rats) were fasted for 24 hours and diabetes
was induced by a single intraperitoneal injection of a freshly
prepared solution of alloxan monohydrate (130 mg/kg) in ice
cold 0.99 saline (NaCl) solution. The animals were given 2 mL
of 5% dextrose solution using orogastric tube immediately
after induction to overcome the drug induced hypoglycemia.
72 hours later, rats with blood glucose level (BGI) above
200 mg/dL were considered diabetic and selected for the
experiment.

2.4.2. The animals were randomly divided into five groups of
6 rats each and treated as _follows

Group I: Diabetic rats administered M. scandens extract (37
mg/kg/day) orally for 14 days.

Group II: Diabetic rats given M. scandens extract (74 mg/kg/
day) orally for 14 days.

Group III: Diabetic rats administered orally with M.
scandens extract (111 mg/kg/day) for 14 days.

Group IV: Diabetic rats administered orally with chloroform
fraction of M. scandens (74 mg/kg/day) for 14 days.

Group V: Diabetic rats administered orally with ethyl
acetate fraction of M. scandens(74 mg/kg/day) for 14 days.

Group VI: Diabetic rats administered with orally with

Enomfon ] Akpan et al./Asian Pac J Trop Biomed 2012; 2(7): 523-527

methanol fraction of M. scandens (74mg/kg/day) for 14 days.

Group VII: Diabetic rats given Glibenclamide (10 mg/kg/
day) for 14 days orally.

Group V: Diabetic control rats receiving normal saline (10
ml/kg) for 14 days.

The change in body weightand fasting BGL of all the rats
were recorded at regular intervals during the experimental
period. For acute study, the BGL was monitored after 1, 3, 5
and 7 h of administration of a single dose of the extract and
at the end of 1, 3, 5, 7 and 14 days for prolonged treatments.
The BGL was monitored in the blood of the diabetic rats by
tail tipping method. The blood was dropped on the dextrostix
reagent pad. This was inserted into microprocessor digital
blood glucometer and the readings were recordedi12l.

2.4.3. Fvaluation of hypolipidaemic activity of the extract
and fractions

After 14 days of treatments with the extract (24 h after
the last dose), the rats were anaesthetized with ethyl ether
vapour and the blood was collected through cardiac puncture
into sample bottles devoid of anticoagulant. The samples
were centrifuged at 1 000 rpm for 15 mins to obtain the sera.
Serum cholesterol, triglyceride and High Density Lipoprotein
(HDL) levels were measured by enzymatic colorimetric
methods using Randox diagnostic kits. All samples were
analysed with a wine light Unicam spectrophotometer. The
concentrations of low density lipoprotein (LDL) and very
low density lipoprotein (VLDL) were calculated from the
formula of Friedwald et al.,12I. These analyses were done
at Department of Chemical Pathology, University of Uyo
Teaching Hospital, (UUTH), Uyo.

2.4.4. Statistical analysis

Data are reported as mean + SEM and were analyzed
statistically using One way ANOVA followed by Tukey—
kramer multiple comparison test and values of P< 0.01 were
considered significant.

3. Results

3.1. Effect of leaf extract and fractions of M. scandens on

alloxan—induced diabetic rats

There were observable changes in the body weight of
treated and untreated alloxan—induced diabetic rats.
Treatment of alloxan—induced diabetic rats with ethanolic
leaf extract/fractions of M. scandens or glibenclamide did
not improve the weights of treated diabetic rats compared
to untreated diabetic rats except those treated with ethyl
acetate and methanol fractions (Table 1). However, the
weight losses were greatly reduced in the extract/fractions—
treated groups compared to control.

The crude extract (37-111 mg/kg) produced dose—
dependent reductions in blood glucose level (BGL) of
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Table 1

Effect of ethanolic leaf extract of M. scandens on body weight of alloxan — induced diabetic rats.
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Treatment Dose (mg/kg) Day 0 Day 15 9 increase/ decrease in body weight
Control 0.2 mL 157.50+16.97 134.50+51.62 —14.60
Extract 37 170.60+18.06 159.60+5.82 —6.45
74 174.48+25.76 167.80+2.41 -3.83
111 161.90+17.98 142.60+15.70 -11.93
Chloroform fraction 74 143.80+25.98 140.10%2.60 —2.57
Ethyl acetate fraction 74 143.60+23.15 154.8022.98 +1.79
Methanol fraction 74 165.2014.73 167.70524.0 +1.51
Glibenclamide 10 163.20+27.04 142.60+15.78 —12.63

Data are represented as mean = SEM. a P< 0.001, significant difference when compared with control group (n=6).

Table 2

Effect of ethanolic leaf extract and fractions of M. scandens on serum total cholesterol, triglycerides, HDL — cholesterol, LDL — cholesterol and

VLDL - chol of alloxan— induced diabetic rats.

Average Serum lipids profile MMOL/L)

Drug Dose mg/k) Total cholesterol Triglycerides HDL cholesterol LDL cholesterol ~ VLDL cholesterol
Control( Normal saline) 0.2 mL 5.8470.19 4.2670.55 0.07%0.01 2.6470.09 1.77%0.09
Crude extract 37 3.6740.41° 3.25+0.70 0.140.01 2.57%0.58 0.6610.26°
74 4.17£0.86° 2.94+0.55" 0.16£0.01° 2.45+0.04 0.60£0.06°
111 4.80%0.13" 2.57+0.74° 0.18%0.01° 1.72%£0.07° 0.58+0.04°
Chloroform fraction 74 4.03£0.35° 3.25+0.53 0.15+0.01° 2.45+0.17 0.61£0.04°
Ethyl acetate fraction 74 3.63+0.47° 2.40%0.20° 0.13%0.01" 1.10+0.13° 0.48+0.01°
Methanol fraction 74 5.3240.14 2.90%£0.56" 0.15+0.01° 1.81%0.06° 0.58+0.04°
Glibenclamide 10 4.38+0.83° 3.3070.79 0.160.01° 0.95+0.02° 0.70£0.03°
Data are expressed as mean = SEM. Significant at a P< 0.05, b P< 0.01, ¢ P<0.001 when compared with the control group (n=6).
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Figure 1. Antidiabetic effect of ethanoliccrude leaf extract of M.

scandens on blood glucose level of alloxan— induced diabetic rats
during acute study.
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Figure 3. Antidiabetic effect of ethanolic crude leaf extract of M.

scandens on blood glucose level of alloxan— induced diabetic rats
during prolonged treatment.
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Figure 2. Antidiabetic effect of leaf fractions of Melanthera scandens
on blood glucose level of alloxan—induced diabetic rats during acute

study.
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Figure 4. Antidiabetic effect of leaf fractions of M. scadens on blood
glucose level of alloxan—induced diabetic rats during prolonged
treatment.
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alloxan—induced diabetic rats relative to control during
acute studies. These effect were statistically significant
(P<0.01-0.001) and progressed for 7 hours (Figure 1).
Similar BGL reductive effect was observed in the groups
treated with the fractions with the chloroform fraction
having the highest effect (Figure 2). The effect of the
highest dose of the extract (111 mg/kg) at the end of 7 hr
as well as those of chloroform and methanol fractions were
more than that of the standard drug, glibenclamide (Figures
1 and 2).

On prolonged treatment (14 days),the crude extract
produced sustained reductions of BGL in diabetic rats in a
dose—dependent fashion. These reductions were significant
(P<0.001) when compared to control. The effect of the highest
dose of the extract was comparable to that of standard
drug, glibenclamide, 10 mg/kg, on day 15 (Figure 3). The
fractions exerted sustained significant (P<0.001) reduction
in blood glucose level of the animals on day 15. Chloroform
and methanol fractions had comparable antidiabetic effect
(Figure 4).

3.2. Effect of leaf extract and fractions of M. scandens on

lLipid profile of alloxan— induced diabetic rats

Ethanolic leaf crude extract/fractions of M. scandens as well
as glibenclamide caused decreases in the levels of serum
total cholesterol, triglycerides, LDL and VLDL of alloxan—
induced diabetic rats treated with them. However, HDL
levels of the crude extract/fractions and glibenclamide—
treated diabetic rats were elevated. These observed changes
were statistically significant (P<0.01 —0.001) (Table 2).

4. Discussion

Evaluation of antidiabetic and hypolipidemic activities of
M. scandens leaf extract/fractions were carried out in alloxan—
induced diabetic rats. The extract was observed to demonstrate
significant antidiabetic and hypolipidemic activities in
alloxan—induced diabetic rats. There are a lot of reports
implicating some phytochemical compounds in plants as
being responsible for their antidiabetic activities(14-16]. Some
of these phytochemical compounds revealed to be present
in this extract include terpenes,saponins,tannins and
alkaloidsl7l. These constituents may in part be responsible
for the observed significant activity of this extract either
singly or in synergy with one another11.These constituents
may in part be responsible for the observed significant
activity of this extract either singly or in synergy with one
another. Alloxan is reported to selectively destroy insulin
secretory B —cells to impair insulin secretion and functionl17].
Sulphonylureas cause hypoglycemia by stimulating insulin
secretion from the pancreas and these compounds are potent
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in mild alloxan induced diabetes and inactive in intense
alloxan induced diabetes whereby nearly all B —cells have
been destroyed [18-20]. The observed reduction in BGL of
the diabetic rats by glibenclamide in this study portrays an
insevere state of diabetes. In this study, continous treatment
with the leaf extract and fractions of M. scandens for a
period of 2 weeks caused significant decrease in BGL of
treated rats compared to untreated diabetic rats.This was
followed by a significant increase in body weight of the
treated rats. This is a reverse to diabetic state characterised
by a severe loss in body weight due to loss or degradation
of structural proteinsi21l. This condition was alleviated by
the treatment of the diabetic rats with root extract/fractions
of M. scandens. Some plants” extracts are reported to exert
hypoglycemic action by potentiating the insulin effect,
either by stimulating the pancreatic secretion of insulin
from the cells of islets of langerhansl22 or its release from
bound insulin(23l. While others act through extra pancreatic
mechanisms by inhibition of hepatic glucose production
[24] or corrections of insulin resistancel25]. These leaf
extract and fractions may have acted through one of the
above mechanisms. Serum lipids are known to be elevated
during severe diabetes and have been implicated in the
development of artherosclerosisi26l. The serum lipid levels of
the extract treated diabetic rats were significantly reduced
after 2 weeks of treatment as against that in the untreated
diabetic rats in this study. Diabetes—induced hyperlipidemia
is attributable to excess mobilization of fat from the adipose
due to the under utilization of glucosel27l. The regression
of the diabetic state due to the administration of the root
extract may have increased the utilization of glucose,
thereby depressing the mobilization of fat. Phytochemical
compounds like phenols, tannins, alkaloids, steroids,
cardiac glycosides and terpenes present in this extract have
been reported to exert antilipidemic activityl28l. Adesegun
et allol had reported high phenolic compounds content in
M. scandens with antioxidant and free radical scavenging
potentials. These may in part be responsible for both the
antidiabetic and hypolipidemic activities of this leaf extract
and fractions.

In conclusion,the results of this study show that ethanolic
leaf extract/fractions of M. scandens possessed antidiabetic
and hypolipidemic properties. This confirmation justifies
its use in ethnomedical medicine for the treatment of
diabetes|29-301.
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