[ Downloaded from ijpt.iums.ac.ir on 2025-07-06 ]

1735-2657/09/82-77-81 . {
IRANIAN JOURNAL OF PHARMACOLOGY & THERAPEUTICS -
Copyright © 2009 by Razi Institute for Drug Research (RIDR) - —

IJPT 8: 77-81, 2009

RESEARCH ARTICLE

Effects of Turnera ulmifolia (Linn.) Leaves on Blood
Glucose Level in Normal and Alloxan-Induced

Diabetic Rats

D. PRABU, M. NAPPINNAI, K. PONNUDURAI, A. THIRUGNANASAMBANTHAN, S. SRINIVASAN and

M. RAMVIKAS

For author affiliations, see end of text.

Received July 23, 2008; Revised February 21, 2009; Accepted May 17, 2009

This paper is available online at http:/ijpt.iums.ac.ir

ABSTRACT

The methanolic extract of leaves of Turnera ulmifolia L was evaluated for its effect on blood glucose in
alloxan-induced diabetic and euglycemic rats. The extract were administered at three doses of 100, 200
and 400 mg/kg, p.o. Glibenclamide (10 mg/kg, p.o.) was used as standard for control group. In
euglycemic rat, extract were administered at three doses of 100, 200 and 400 mg/kg, p.o. Extract at 400
mg/kg and glibenclamide significantly reduced blood glucose level in normal and alloxan-induced diabetic
rats and raised the liver glycogen content significantly. This indicates that the leaves extract of Turnera

ulmifolia L posses anti-hyperglycemic activity.
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Diabetes mellitus is abnormal carbohydrate
metabolism and mainly characterized by hyperglycemia.
According to world health organization (WHO), the
prevalence of diabetes is likely to increase by 35% [1].
Currently, there are over 150 million diabetics patients
worldwide and this is likely to increase to 300 million or
more by the year 2025 [2]. Though different types of
oral hypoglycemic agents are available along with
insulin for the treatment of diabetes mellitus, there is a
growing interest in herbal remedies because of
perceived effectiveness and minimal side effects. Cell
damage caused by free radicals appears to be a major
contributor to aging and to degenerative disease of
aging such as cancer, diabetes, cataract, and brain
dysfunction [3]. Free radical formation is controlled
naturally by various beneficial antioxidant compounds.
Many plant derived substances are becoming
increasingly known for their antioxidant activity. The
plants containing nutrients serve as protectors against a
wide variety of environmental stresses [4].

The plant source of the Turnera ulmifolia L.
(Turneraceae) can grow to a height of about 2 — 3 feet
tall. The leaf is more like an ovate shape. It is com-
monly-found in India, Brazil, Japan, China and many
countries. The margin of leaf is dentate. The leaves
branch out alternately. It is traditionally used for treat-
ment of chest ailments, biliousness, indigestion and

rheumatism, wound, diabetic disorder and hepatitis [5].
The leaves contain sterol, flavonoids and terpenes and
seed contain the unusual fatty acids 9, 10-epoxy-
octadec-cis-12-enoic acid [6]. Anti-oxidant capacity,
peroxidation suppression and thiobarbituric acid reac-
tive substance inhibition in concentration—dependent
assays show that the anti-oxidant activities are strongly
correlated with phenolic compound [7]. The leaves ex-
tract showed anti-inflammatory activity in rat colitis [8].
Aerial part of the plants showed anti-inflammatory and
an anti-ulcerogenic activity [9]. The present study report
the preliminary phytochemical screening and anti-
hypergycemic activity of methanolic extract of Turnera
ulmifolia leaves in euglycemic and alloxan induced dia-
betic rats.

MATERIALS AND METHODS
Plant materials

Fresh leaves of Turnera ulmifolia. L was collected
from Kancheepuram District, Tamilnadu, India, during
the months of October 2006. The identity of the leaves
was confirmed by Plant Anatomy Research Centre,
Chennai, Tamilnadu, India. Leaves were dried under
shade, pulverised by a mechanical grinder and passed
through a 40 mesh and then stored in a well-closed
container for further use.
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Preparation of the extract

The dried leaves powder (500 g) was extracted with
methanol (90% wi/v) for 24 h using a Soxhlet extractor.
This methanol extract was concentrated to dryness
under reduced pressure and controlled temperature (50-
60°C) to vyield solid masses (18.7%) that were
completely free from solvents and subjected to
preliminary phytochemical tests [10].

Chemical, drug and instruments

Alloxan (Sigma, USA), Tween 80 (Lab Chemicals,
Pasle) and glibenclamide (Euglucan, Nicholas Piramal,
Mumbai) were used for the study. Blood glucose levels
of rats were determined using Glucometer (mg/dL) and
UV-visible spectrophotometer 1601 model (Shimdzu).

Animals

Inbred colony of adult wistar albino rats (150-200g)
of either sex were used for the pharmacological
activities. They were kept in polypropylene cages at
25+2°C, with relative humidity 45-55% under 12h:12h
light and dark cycles. All the animals were acclimatized
to the laboratory conditions for a week before use. They
were fed with standard animal feed (Hidustan Lever
Ltd., Bangalore, India.) and water ad libitum. The test
extracts and the standard drugs were administered in the
form of a suspension in water using 1% Tween 80 as
suspending agent. The study has got the clearance from
the Institutional Animal Ethical Committee (IAEC) as
per the directions of the CPCSEA (Committee for the
Purpose of Control and Supervision of Experiments on
Animals).

Experimental methods

Wistar alibino rats were randomly divided into six
groups six rats each. Group | (non diabetic control) and
Group Il (Diabetic control) were given 2 ml/kg, p.o. of
1 % Tween 80. Group II, 1V and V were administered
methanolic extract at 100 mg, 200mg and 400 mg/kg,
p.o., respectively. Group VI were treated with
glibenclamide (10mg/kg, p.o).

Induction of diabetic

Hyperglycemia was induced by intra-peritoneal
administration of alloxan monohydrate (150 mg/kg,
i.p.). Blood samples (0.2 ml) were collected from the
tail vein of each rat by wvenous puncture using
hypodermic needle, every time for blood glucose
determination using Glucometer (mg/ dL).

Evaluation of hypoglycemic effect of euglycemic
rats

Wistar albino rats (150-200 gm) either sex were
fasted over night for about 18 hours and were divided in
to four groups of six rats each. Group | (control)
received 2 ml /kg, p.o. of 1% Tween 80, Group I, 1l
and 1V were administered 100, 200, 400 mg/ kg body
weight of methanolic extract of Turnera ulmifolia L.
Group V received glibenclamide (10 mg/kg body
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weight, p.o). The extract and standard were dissolved in
1% Tween 80 water and normal saline respectively. The
blood samples were obtained through the tail vein
puncturing with hypodermic needle at the interval of
initial, 1%, 3", 5" hours [11]. The blood glucose level
per group was determined using Glucometer (Roche
DiagnostisGmbH, Germany).

Evaluation of anti-diabetic activity on alloxan
induced diabetic rats

The animals were kept fasting for 24 hr with water
ad libitum and injected intraperitonially at a dose of 150
mg/kg of body weight of alloxan monohydrate freshly-
prepared in normal saline solution. After one hour of
alloxan administration, animals were given food ad
libitum and 1 ml of glucose i.p. to combat severe
hypoglycerin. After 72 hours of alloxan injection, the
animals were tested for evidence of diabetes by
estimating their blood glucose level using Glucometer
[11, 12]. The blood glucose level more than 150 mg/dL
was considered diabetes. The blood samples were
obtained through the tail vein puncturing with
hypodermic needles. About 0.2 ml of blood was
withdrawn at interval of initial, 1%, 2", 4™, 8" hours and
7" day of administration of single dose for acute and
study respectively. All the animals were scarified by
decapitation method after 7 days and liver were utilized
for the estimation of glycogen [13].

Statistical analysis

The data were subjected to statistical analysis using
SPSS 11.0 for Windows. The values are represented as
the mean + SEM for six rats. Statistical significance was
determined by one-way ANOVA, followed by Dunnet’s
test. Values with p<0.05 were considered statistically
significant.

RESULTS

The phytochemical studies of Turnera ulmifolia L
showed presence of alkaloids, saponnins, tannins,
flavanoids, sterol and phenols. Effects of Turnera
ulmifolia L extract on euglycemic rats at 100 mg was
not significant, while it was significant at 200 mg on 3rd
hour (p<0.05) and 5" hour (p<0.01). At 400mg of
extract and glibenclamide at all hours significantly
(p<0.01) reduced the blood glucose when compared to
control (Table 1). The diabetic rats showed significant
elevation in blood glucose levels at various intervals,
where as extract treatment at 400mg and standard drug
significantly (p<0.01) reduced the glucose level in blood
at 4" 8"and 7" day, when compared to the
hyperglycemic control group. Treatment of 400 mg at
2" hour and dose 200mg at all hours significantly
(p<0.05) reduced the glucose level in blood. The
diabetic rats in the study also showed a marked
reduction in hepatic glycogen synthesis. This was
regulated to normal range following the administration
of 200mg, 400mg and standard group, when compared
to hyperglycemic control group (Table 2).
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Table 1. Effect of Turnera ulmifolia L on blood glucose level in euglycemic rats
Blood Glucose level (mg/ dL) Mean+SEM
Group -
Fasting 1h 3h 5h
| 96.72+6.03 94.81+£7.21 94.02+4.21 92.42+7.40

1] 94.86+7.72 91.08+6.78"° 89.78+3.24N° 88.63+2.82"°

\V4 96.78+4.96 86.38+4.22N° 75.42+4.88* 73.68+6.72**

Vv 93.41+6.78 80.42+3.75** 66.82+3.42** 57.23£4.03**

VI 94.73+£5.43 78.42+6.08** 63.42+5.06** 55.42+4 56**

Group I-Normal control

Group 11-100mg/kg bw,p.0. METU administered
Group 111-200mg/kg bw,p.o. METU administered
Group 111-400mg/kg bw,p.o. METU administered
Group 1VV-10mg/kg bw,p.o. glibenclamide administered

n =6, NS- Not Significant, *p<0.05, **p<0.01 when compared with control Group.

Table 2. Effect of Turnera ulmifolia L extract on blood glucose level of alloxan-induced diabetic rats

Blood Glucose level (mg/ dL) (Mean+SEM)

Group ] h o ah o 7 day Content of Glycogen

| 101.8246.03  103.31+4.31  102.42+3.47  105.38+4.43 103.4+ 6.72 102.84+4.84 754.25 + 20.84

] 186.48+2.47 190.92+1.02  184.93+3.43  197.42+3.33 208.82+4.31  225.48+3.78 596.53+ 26.43
1 188.1446.03 181.41+2.04™° 176.48+3.24N 175.48+2.42N  170.9+0.42™°  164.14+4.78"S 632.43 £31.12"N
v 185.54+1.06 178.48+2.08"°  170.42+4.03  154.48+2.78*  146.4+0.68*  120.72+2.12* 730.27 + 43.73*
\Y, 187.42+1.82 172.19+0.67™° 154.02+2.18* 130.18+1.82** 122.47+3.44** 1185+6.23** 798.51 + 27.34**
VI 184.78+1.83 173.48+0.78™° 149.41+1.03* 124.43+0.83** 112.2+1.48**  101.4+6.83* 830.67 + 34.52**

Group I-Normal control
Group l1-Diabetic control

Group I11-Alloxan -induced diabetic rats + 100mg/kg bw,p.0. METU administered

Group IV-Alloxan -induced diabetic rats + 200mg/kg bw,p.o. METU administered

Group V-Alloxan -induced diabetic rats + 400mg/kg bw,p.0o. METU administered

Group VI-Alloxan -induced diabetic rats + 10mg/kg bw,p.o. glibenclamide administered

n =6, NS- Not Significant, *p<0.05, **p<0.01 when compared with diabetic control group.

DiscuUsSION

The present study is a preliminary assessment of the
antihyperglycemic and euglycemic effect of methanolic
extract of Turnera ulmifolia L in alloxan-induced
diabetic rat. Methanolic extract showed
antihyperglycemic and euglycemic effect at different
doses. The extract at 100mg/kg, body weight produced
mild effect. Dose of 200 mg/kg body weight produced
reasonably good effect in diabetic rats and higher dose
(400mg/kg body weight) showed maximum effect.
Hyperglycemia is associated with the generation of
reactive oxygen species (ROS) causing oxidative
damage particularly to heart, kidney, eyes, nerves, liver,
pancreases, small and large vessels and gastrointestinal
system [11]. The increased levels of plasma glucose in
alloxan-induced diabetic rats were lowered by Turnera
ulmifolia L administration. Flavonoids, sterols,
triterpenoids, alkaloids and phenolics are known to be
bioactive antidiabetic principles [14, 15]. Flavonoids are
known to regenerate the damaged beta cells in the
alloxan-induced diabetic rats [16]. Phenolics are found
to be effective antihyperglycemic agents [17]. Various
phyto-nutrients and anti-oxidant may  possess
scavenging activity of free radicals.

Alloxan, a beta-cytotoxin induces chemical diabetes
in a wide variety of animal species through damage of
insulin secreting cell [18]. It is well established that
sulphonylureas produce hypoglycemia by increasing the
secretion of insulin from the pancreas [19, 20]. these

compounds are active in mild alloxan-induced diabetes
whereas they are inactive in intense alloxan diabetes
(nearly all beta-cells have been destroyed). No
histological studies were carried out to prove this and it
is not possible to explain the detailed mechanism of
antidiabetic action of Turnera ulmifolia. However, since
our results showed that glibenclamide reduced the blood
glucose levels in hyperglycemic animals, the state of
diabetes is not severe. Alloxan-treated animals receiving
the leaves extraction of Turnera ulmifolia L. showed
rapid normalization of blood glucose levels in
comparison to the control and this could be due to the
possibility that some beta-cells are still surviving to
exert their insulin-releasing effect by Turnera ulmifolia.
Moreover, like sulphonylureas, oral administration of
Turnera ulmifolia leaves extraction  produced
hypoglycemia in normal animals. This suggests that the
mode of action of the active constituents of Turnera
ulmifolia is probably mediated by an enhanced secretion
of insulin, like sulphonylureas. However, the possibility
of enhanced tissue uptake by Turnera ulmifolia cannot
be ruled out.

Insulin is a stimulator of glycogen synthase system.
On the other hand, insulin inhibits glycogenolysis and in
lack of insulin, glycogenolysis is not under inhibition of
insulin and, therefore, glycogen content of the liver
decreases [21]. Glycogen is the primary intracellular
storable form of glucose and its levels in various tissues
especially skeletal muscle are a direct reflection of
insulin activity as insulin promotes intracellular
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glycogen deposition by stimulating glycogen synthase
and inhibiting glycogen phosphorylase. Since alloxan
causes selective destruction of beta-cells of islets of
Langerhans resulting in marked decrease in insulin
levels, it is rational that glycogen levels in tissues
(skeletal muscle and liver) decrease as they depend on
insulin for influx of glucose [22, 23]. Moreover, this
alteration in muscle and hepatic glycogen content is
normalized by insulin treatment [24, 25]. Results
showed that hepatic and skeletal glycogen content
decreased drastically in diabetic controls which have
also been reported earlier [26]. Administration of
Turnera ulmifolia significantly increases hepatic
glycogen levels in diabetic rats. This focuses the one
possible way of antidiabetogenic action of this extract
by improvement of glycogenesis process in muscle and
liver. Further experiments are needed to identify the
active components of the leave extraction to determine
its mechanism of action. Conclusively, it is evident that
methanolic extract of Turnera ulmifolia contains
antihyperglycemic agents capable of lowering blood
glucose level in hyperglycemic and normal rats.
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