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ABSTRACT
The background and aim: to investigate the effect of Crataegus laevigata ethanolic extract in streptozotocine-induced
diabetic rats.
Materials and methods: streptozotocine (50 mg/ kg) was used to induce the diabetes mellitus in rats. Afterwards, the
diabetic rats were divided into groups in which they were injected by increased doses of ethanolic extract (200, 400, 600,
800, 1000, 1200 mg/kg). There was a groups given the standard oral hypoglycemic agent: Glipizide as reference to evaluate
the effect of the extract. Indeed, oral glucose tolerance test was performed and the role of the previous extract was detected
with comparison to Glipizide.
Results: The extract significantly reduced plasma glucose and this effect was dose- dependent. The effect of Glipizide was
generally more potent than that of extract. In oral glucose tolerance test, the extract (1200 mg/ dl) obviously enhanced the
glucose tolerance in rats.
Conclusion: The Crataegus laevigata has clear hypoglycemic effect but it should be further investigated and the active
ingredients must be identified.
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INTRODUCTION
Hawthorn (Crataegus laevigata) is a berry-like fruit of
trees from the species of Crataegus that grows commonly
in northern temperate regions around the world. It has been
documented as a food in many regions around the world.
Typically the leaf and flower, berry, or a combination of
all three are consumed as a powder, tea, or liquid extract
(1).
Crataegus laevigata, sometimes called Chinese hawthorn,
is one of the most commonly used remedies in Asia and
Europe and has long been used as a herbal medicine (2, 3).
While traditional indications for use of hawthorn include
asthma, diabetes, and neurasthenia, it is also used for the
treatment of various cardiovascular diseases such as
myocardial weakness, tachycardia, hypertension and
arteriosclerosis (4, 5). Recent studies were reported that
Crataegus laevigata ethanolic extracts have beneficial
effects, including antioxidant, antimicrobial (6) and anti-
inflammatory effects (7). Indeed, during the last decades
Hawthorn has received much attention because of its
potential to reduce plasma cholesterol and triacylglycerol
(TAG) concentrations (8, 9). However, the scientific
evidence of these beneficial effects of Hawthorn still needs
to be further substantiated, including identification of its
bioactive compounds and the underlying mechanisms of
action. Similar to many countries in Asia, Hawthorn is
seen widely in many parts of Syria. In general, Hawthorn
plants grow in village gardens and as border plants in the

arid areas of this region. In recent years, Hawthorn fruits
have been sold in the local markets. Therefore, the
determination of the economic and therapeutically values
of this crop become important. The principle active
components are flavonoids (10, 11): non-toxic
phytochemicals that are widespread in fruit and vegetables
and have health benefits. Among the most important
ingredients of flavonoids are Quercetin and hyperoside
(12). This important plant, that has rich and well-
documented phytotherapy record, is really worth to
investigate its hypoglycemic effect through preliminary
studies. In fact, we could not find any scientific reports
about this property. Nevertheless, the encourage to detect
anti-diabetic effect can come from the traditional use as
well as, and probably the most important, from some
essential constitutes like Quercetin that has been reported
to exhibit hypoglycemic properties (13). So that the aim of
this research is to study the hypoglycemic effects of
ethanolic extract of Crataegus laevigata in streptozotocin-
induced diabetic rats in comparison with oral
hypoglycemic agent: Glipizide.

MATERIAL AND METHODS
Plant material: the berries of Crataegus laevigata were
collected at morning in western mountain area near
Damascus. The identification was made with the help of an
expert in botany (faculty of science, Damascus University)
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Hawthorn samples.
Preparation of Crataegus laevigata ethanolic extract
(CLEE): The plant extract was prepared by decoction
followed by lyophylization. Ground, dried leaves (10 g)
were added to 100 ml mixture of 30 ml de-ionized water
and 70 ml ethanol and allowed to shake for 24 hours. Solid
material was removed by filtration, then the ethanol was
evaporated under vacuum and the remaining aqueous
extract was lyophilized to dryness. Dry extract yield was
approximately 5% (w/w) of crude material. Working

solutions of extract were prepared daily at a concentration
of 80 mg/ ml in distilled water.
Chemicals: streptozotocin (STZ) (Sigma). Glipizide was
obtained from Unipharma company (Damascus, Syria).
Animals: Sprague-Dawley rats were used (150-180 g), all
of them were purchased from Leen company, Damascus,
Syria. They were housed in standard boxes, allowed free
access to tap water and food in an air conditioned room
(250 C) under 12-h light: 12-h dark cycle prior to the
experiments.

Figure 1: effect of Crataegus laevigata ethanolic extract (CLEE) in diabetic rats

Figure 2: the effect of different doses of CLEE on blood glucose in diabetic animals

Figure 3: the effect of glipizide and the CLEE at dose of 1200 mg/kg in diabetic rats.
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Induction of experimental diabetes: Diabetes was induced
by a single intraperitoneal injection of a freshly prepared
streptozotocin (STZ) solution (50 mg/ kg in acetate buffer
0, 1 M, ph 4.5) to overnight-fasted rats. Control rats
received only the buffer. Diabetes was identified by
measuring non-fasting plasma glucose levels 48 h after
injection of STZ. Animals did not develop more than 250
mg/dl glucose levels, were rejected.
Experimental groups and study the effect of Crataegus
laevigata in diabetic rats: the diabetic animals were
classified into eight groups (1-8) each of them with 12 rats.
Group 1 served as a control and received 1.5 ml of
physiological NaCl-solution (vehicle), group 2 was given
a standard oral hypoglycaemic agent, Glipizide (10 mg/kg
body weight), in the same vehicle. Groups 3- 8 received:
200, 400, 600, 800, 1000, 1200 mg/kg respectively of
CLEE. The extracts were re-dissolved in 1.5 ml of
physiological NaCl-solution and administered orally by a
canula. Blood samples were collected just prior to extract’s
administration (time 0) and at 1, 2, 3, 4, 5, 6 h after
administration.
Oral glucose tolerance test: fasted normal rats were divided
into 4 groups of 12 rats in each. Group 1 served as a control
and received distilled water with tween 80. Group 2
received standard drug Glipizide 10 mg/kg as an aqueous
suspension. Groups 3 and 4 received extracts at dose of
800, 1200 mg/kg. After 45 min of extracts and drug
administration 2,5 g/kg of glucose was orally given to all
groups. Blood glucose samples were collected before and
at 25, 60, 90 min following glucose loading. Glucose levels
were measured immediately by Glucometer.
Collection of blood and determination of blood glucose:
blood samples (0.025 ml) for all experiments were taken
through puncture of the tail vein. Glycemic levels were

determined in Accutrend Sensor Comfort apparatus using
reactive strips (Roche).
Statistics: Student’s –test and a probability of P < 0.05
were chosen as the criteria for statistical signifigance.
Values reported as mean± standard error of the mean
(SEM).

RESULTS
Activity in diabetic rats: STZ administration at a dosage of
50 mg/ kg to normal rats significantly (P< 0,001) elevated
the blood glucose levels compared with rats injected citrate
buffer alone.
In our diabetic rats the extract showed significant
hypoglycemic effects, figure 1 and table 1. This effect
increased with time comparing with control (P< 0.05). The
maximum effect was at 6th hour following the
administration of the extract. Indeed the hypoglycemic
effect was a dose dependent with maximum effect (Emax)
for the dose of 1200 mg/kg. Fig 2
Glipizide (10 mg/kg) caused a hypoglycemic action, and
this effect was compared with the extract at 1200 mg/kg
(Emax). Fig 3.
Oral glucose tolerance test: After 60 min following oral
glucose loading (2.5 g/ kg), the blood glucose levels
reached its maximum comparing with fasting level, then
afterwards they gradually reduced. The extract (CLEE)
was obviously effective in reducing the values of glucose
levels especially at min 30 and 60 comparing with control
group (P< 0.05), table 2 and figure 4.

DISCUSSION
The efforts for finding effective treatment for diabetes are
always in progress. Despite the available of several groups
of oral hypoglycemic agents, there are always approaches

Table 1: summary of hypoglycemic effects of CLEE in diabetic rats
Hours   groups 0 1 2 3 4 5 6
control 355 359 362 350 345 356 351
CLEE
200 mg/kg

352 348 330 321 313 298 287

CLEE
400 mg/kg

357 344 326 302 283 267 241

CLEE
600 mg/kg

349 330 300 281 252 229 198

CLEE
800 mg/kg

353 309 277 240 207 173 157

CLEE
1000 mg/kg

348 290 261 229 197 168 147

CLEE
1200 mg/kg

353 288 258 225 199 165 145

Glipizide
10 mg/kg

357 290 235 200 161 120 118

Table 2: effect of CLEE on oral glucose test in normal rats
Groups Min 0 (before glucose

loading)
Min 25
(mg/dl)

Min 60
(mg/dl)

Min 90
(mg/dl)

control 95 137 166 131
CLEE
(800 mg/kg)

93.25 118.25 129.5 112

CLEE
(1200 mg/kg)

97.25 112.75 117 101.5

Glipizide
10 mg/kg

103 111 100 98
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for developing new drugs with more effective effect
regarding controlling hyperglycemia. The matter,
however, doesn’t only restricted to chemical industrial side
but it is also relevant to natural resources especially plants.
So that it is scientifically common to investigate deeply
some plants as they contain bioactive compounds and this
may lead to the possibility of hypoglycemic effects. Some
plants were certainly approved to have antidiabetic
activities (14, 15). In this research, our results clearly
indicate a hypoglycemic properties of Crataegus
laevigata.
The direct procedures for detecting antidiabetic effects of
CLEE exhibit a profound hypoglycemic trace of the
extract. Indeed, it was a dose-dependent, as shown in
figure 2, attempt was done to determine the dose that has
the maximum effect (Emax) of CLEE and this dose was
1200 mg/kg. This dose induced a 60% reduction in blood
glucose, from 353 to 145 mg/ dl at the 6th hours following
the administration of the dose. This effect was evaluated
with the effect of glipizide, the standard hypoglycemic
agent. As data showed, the glipizide’s effect was slightly
more potent than that of maximum dose of CLEE.
Glipizide, which belongs to Sulphonyl urea, was used in
relating research as standard reference (16, 17). In one of
those researches, Punitha et al found that his plant,
Pongamia pinnata, had decreased the hyperglycemia in
rats as deeply as glipenclamide, another sulphonyl urea’s
drug, so the researcher described his extract as promising
antidiabetic (18).
The oral glucose test is sometimes a strongly
recommended procedure to emphasize the hypoglycemic
characteristic of herbal extract (19). By referring to figure
4 and table 2, we can see that CLEE greatly enhances the
tolerance of glucose, especially with dose 1200 mg/kg
comparing to the control. Indeed this effect was close to
that of glipizide. This may suggest that the extract may
improve the sensitivity of insulin as well as increase the
utilization of glucose throughout the body. Liu Z et al
concluded that the improvement in insulin act can be
explained by the reduction in insulin’s peripheral
resistance (20). This finding has also supported by other

researcher like Deng YX and Brockman DA who related
the improvement in glucose’s tolerance after loading to
overall enhancement in insulin performance in most
body’s tissues (21, 22).

CONCLUSION
In conclusion, the ethanolic extract of Crataegus laevigata
(CLEE) showed a profound hypoglycemic effect. This
effect is partly related to increasing the sensitivity of
insulin. Anyway, it should be further investigated to clarify
the mechanism and the principle ingredients that have this
properties.
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