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Abstract

Background: In traditional medicine, leaves of eucalyptus (Eucalyptus globulus Labill.) possess
interesting biological properties such as antioxidant, antibacterial and antiviral effects. The aim of this
study was to evaluate the hypolipidemic effects of eucalyptus ethanolic extract in non-diabetic and
streptozotocin-induced diabetic rats.

Methods: In the present study, oral administration of 0.05, 0.1, 0.2 and 0.4 g/kg of eucalyptus leaves
alcoholic extract for 21 days on the level of triglyceride and cholesterol in non-diabetic and
streptozotocin-induced diabetic rats were evaluated. Six rats were arranged in each experimental
group. A comparison was made between the effects of the alcoholic extract and a known antidiabetic
agent, glibenclamide (600 pg/kg). Statistical analysis was carried out using one-way ANOVA
followed by Tukey's post hoc test.

Results: The results showed that oral administration of the eucalyptus alcoholic extract caused a
significant reduction of serum triglyceride and cholesterol in diabetic rats (P<0.05); whereas did not
significantly change the levels of serum triglyceride and cholesterol in non-diabetic rats (P<0.05). The
hypolipidemic effects of the extract were similar to that observed for glibenclamide.

Conclusion: It can be suggested to using leaves of eucalyptus as an adjuvant in the treatment of
diabetes, however, further biochemical and pharmacological investigations are warranted to precisely
elucidate the possible mechanism of action of this plant.
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Introduction

Diabetes mellitus (DM) is a chronic
disease caused by inherited or acquired
deficiency in insulin secretion and/or by
decreased responsiveness of the organs to
secreted insulin [1]. DM 1is currently
accounted as one of the most costly and
burdensome chronic diseases and is
notoriously  increasing in  epidemic
proportions throughout the world [2].
Diabetes affects about 5% of the global
population [3] and the management of
diabetes without emerging any side effects is
still a challenge to the medical system [4, 5].
DM is a disease characterized by hypergly-
cemia, and its complications have been
attributed to the long duration of facing this
condition due to the abnormality of glucose
metabolism [6, 7].
At the same time, hyper-lipidemia has been
frequently observed in type 1 [8,9] and type
2 diabetic patients [10]; as it was observed
in experimental insulin-dependent [11,12]
and non-insulin-dependent diabetic animal
models [13]. Therefore, hyperlipidemia in
addition to hypergly-cemia, has been also
thought to be a major risk factor for the
development and progression of diabetic
complications such as vasospastic angina
[14], nephropathy [15,16], cataract [17] and
peripheral neuropathy [18].
Renewed enthusiasm, in recent decades, has
been directed to the alternative medicines
and natural therapies and rapidly growing
researches have been targeted traditional
practices. The plant kingdom has become a
target for the search for new drugs and
biologically active “lead” compounds [19].
Ethnobotanical information indicates that
more than 800 plants are used as traditional
remedies for the treatment of diabetes [20,
21], but only a few have scientifically
scrutinized.
Eucalyptus  globulus  Labill. (Family:
Myrtaceae) is a lofty tree of about 90 meter in
height and is grown in various parts of Iran.
Eucalyptus is traditionally used to treat
diabetes in Iran [22]. Leaves from eucalyptus
are reported to contain a high content of

eucalyptol (cineol) together with rutin,
terpineol, sesquiterpene, alcohols, aliphatic
aldehydes, isoamyl alcohol, ethanol, terpenes
and tannins [23]. In traditional medicine,
leaves of eucalyptus possess interesting
biological properties, such as antioxidant,
antibacterial and antiviral effects [24-26].

In the present study, we investigated the
hypolipidemic effects of eucalyptus leaves on
normal and streptozotocin-induced diabetic
rats.

Methods

Animals

Adult male Wistar rats weighing 200-
230 g were used in this experimental study.
The animals were maintained in an air-
conditioned colony room at a temperature
of 22°C £2°C, relative humidity of 57+2%
and photo-cycle of 12:12 h light and dark
cycles. Animals supplied with standard
pellet diet and tap water ad libitum. The
study was conducted in accordance with
ethical procedures and policies.

Preparation of eucalyptus extract

Fresh eucalyptus leaves were separated in
summer then cleaned, and shed dried at
25°C, and the dried leaves of the plant were
grounded with a blender. Dried and grounded
leaves (about 60 g) were submitted to
extraction with 300 ml ethanol (80%) in a
Suxhlet apparatus (Hashemi, Iran) for 72 h.
After extraction, the solvents were filtered
and then evaporated by Rotavapor
(Heidolph, Germany). The extract yield was
19%. The obtained eucalyptus alcoholic
extractwas stored at —20°C until being used.

Experimental induction of diabetes in rats
Diabetes was induced by a single intraperi-
toneal injection of streptozotocin (70
mg/kg, i.p.) [27]. Five days after injection,
diabetes was confirmed by determining
plasma glucose levels as higher than 180
mg/dl. Six rats were used in each
experimental group. Each animal was only
used once in all of experiments. The food
wasremoved from cages 12 h before testing.
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Drug administration

Eucalyptus leaves extract was suspended in
distilled water and administered orally
through orogastric tubes with various doses
including: 0.05, 0.1, 0.2 and 0.4 g/kg.

Experimental design

A total number of 66 rats (36 diabetes-
induced rats, 30 normal rats) were arranged
in 11 groups each contains 6 rats. Diabetes
was induced in rats 5 days before starting
the treatment. Group 1: normal control rats
were administered 1 ml of distilled water,
Groups 2, 3, 4 and 5: normal rats were daily
administered eucalyptus leaves alcoholic
extract (0.05, 0.1, 0.2 and 0.4 g/kg) via
intragastric tube for 21 days, Group 6:
diabetes-induced  control  rats  were
administered 1 ml of distilled water, Groups
7, 8, 9 and 10: diabetes-induced rats were
daily administered eucalyptus leaves
alcoholic extract (0.05, 0.1, 0.2 and 0.4
g/kg) via intragastric tube for 21 days,
Group 11: diabetes-induced rats were daily
administered glibenclamide orally (600
Mg/kg) in aqueous solution via intragastric
tube for 21 days.

Biochemical assays

After 21 days of treatment, blood samples
were drawn from the heart. Serum total
cholesterol and triglycerides levels were
determined via Rifai method, 1999 [28].

Statistical analysis

All the data were given as mean + SEM.
Statistical analysis was carried out using
one-way ANOVA followed by Tukey's post
hoc test. Statistical P-value less than 0.05
was considered as significant.

Results

The effects of the eucalyptus leaves

extract on serum total cholesterol in normal
and diabetic rats is shown in Figure 1. One-
way ANOVA showed that serum total
cholesterol of diabetic control rats increased
when compared with normal control rats
(P<0.001). The administration of the
eucalyptus leaves extract at doses of 0.2
(P<0.05) and 0.4 (P<0.01) g/kg and
glibenclamide  (P<0.001) significantly
decreased total serum cholesterol toward
normal values, while normal rats did not
exhibit any significant alterations in the
total cholesterol levels during the
experiment. The effect of eucalyptus leaves
extract was similar to that observed for
glibenclamide. On the other hand, there
were no significant changes in serum
triglyceride levels of treated diabetic rats
with eucalyptus leaves extract at dose 0.4
g/kg and glibenclamide (P<0.05).
The effect of the eucalyptus leaves extract
on serum triglyceride in normal and
diabetic rats presented in Figure 2. One-
way ANOVA showed that serum
triglyceride of diabetic control rats
increased when compared with normal
control rats (P<0.001). The administration
of the eucalyptus leaves extract at doses of
0.2 (P<0.05), 0.4 (P<0.01) g/kg, and
glibenclamide  (P<0.001) significantly
lowered serum triglyceride levels toward
normal values; whereas, normal rats did not
exhibit any significant alterations in the
triglyceride level during the experiment.
The effect of eucalyptus leaves extract was
similar to that observed for glibenclamide.
Nonetheless, there were no significant
changes in serum triglycerides levels of
diabetic rats treated with eucalyptus leaves
extract at dose 0.4 g/kg, and glibenclamide
(P<0.05).
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Figure 1. Effect of oral administration of eucalyptus leaves extract at doses of 0.05, 0.1, 0.2 and

0.4 g/kg on serum triglyceride levels (mg/dl) in normal and diabetic rats.

Glibenclamide (600 pg/kg) was administered only in diabetic rats. Each column represents mean = SEM. for 6 rats. Control
group was administered distilled water as a vehicle. One-way analysis of variance was used to test statistical significance.
Differences were considered significant at P < 0.05. * P<0.05, ** P<0.01, *** P<0.001 different from control diabetic group.
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Figure 2. Effect of oral administration of eucalyptus leaves extract at doses of 0.05, 0.1, 0.2 and

0.4 g/kg body weight on serum total cholesterol level (mg/dl) in normal and diabetic rats.

Glibenclamide (600 pg/kg) was administered only in diabetic rats. Each column represents mean = SEM. for 6 rats. Control
group was administered distilled water as a vehicle. One-way analysis of variance was used to test statistical significance.
Differences were considered significant at P < 0.05. * P<0.05, ** P<0.01, *** P<0.001 different from control diabetic group.
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Discussion

The present results indicated that the
eucalyptus alcoholic extract significantly
decreased  serum  triglyceride  and
cholesterol levels in treated diabetic rats as
compared with control diabetic rats, but not
in normal rats (P<0.05). The hypolipidemic
effect of the extract was similar to that
observed for glibenclamide.
The levels of plasma lipids are usually
raised in diabetes and such an elevation
represents a risk factor for coronary heart
disease [29, 30]. Lowering plasma lipid
levels through dietary measures or drug
therapy seems to be accompanied with a
decrease in the risk of cardiovascular
diseases [31]. Increase levels of plasma
cholesterol, phospholipids, free fatty acids
and triglyceride have been reported in
alloxan-induced  diabetic  rats.  The
abnormally high concentration of plasma
lipids in diabetes is frequently caused by
increase in the mobilization of fatty acids
from the peripheral depots, wherein insulin
inhibits the hormone sensitive enzyme,
lipase. On the other hand, glucagon,
catecholamines and other hormones
enhance lipolysis. The marked hyperlipid-
emia that usually accompany by diabetic
state, may therefore be regarded as a
consequence of the unopposed actions of
lipolytic hormone on the fat depot [32]. It
has long been known that in the STZ-
induced diabetes mellitus, the rise in blood
glucose is accompanied by an increase in
plasma cholesterol, triglycerides and urea
[33, 34].
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