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Summary
Barberry (Berberis vulgaris) is used in traditional medicine for a number of diseases including
diabetes mellitus. The aim of the present study was to evaluate the antidiabetic activity of
aqueous extract of Berberis vulgaris fruit in streptozotocin-induced diabetic rats. The animals
were rendered diabetic by a single intraperitoneal injection of 60mg/kg streptozotocin. Rats
received the barberry fruit extract daily in drinking water containing 3.5% and 7.5% from a
100mg/ml of the initial extract, since the day after diabetes confirmation for 6 weeks. The blood
glucose and lipids were spectrophotometrically measured in all groups at weeks 0, 3 and 6. The
results showed that the aqueous extract of Berberis vulgaris fruit at amounts of 3.5 and 7.5% of
drinking water did not possess the hypoglycemic and hypolipidemic activity in streptozotocindiabetic rats during 6-week treatment period. Therefore, the usage of barberry fruit in traditional
medicine for the treatment of diabetes may need more investigation.

Key words: Berberis vulgaris, Diabetes mellitus, Hyperglycemia, Hyperlipidemia, Rat.

*Corresponding author: Tel: 98-511-8002221, Fax: 98-511-8828564
E-mail: rajaeiz@mums.ac.ir
809

Pharmacologyonline 1: 809-817 (2011)

Hajzadeh et al.

Introduction
Diabetes mellitus is a chronic metabolic disorder affecting approximately 5% of the population.
Besides hyperglycemia, several other factors such as dyslipidemia or hyperlipidemia are also
involved in the development of cardiovascular complications in diabetes which are the major
causes of morbidity and mortality (1-3). Currently available therapy for diabetes include insulin
and various oral anti-diabetic agents such as sulfonylureas, metformin and α-glucosidase
inhibitors. Each of the above oral agents suffers from a number of serious adverse effects (4,5).
This concern has led to an increase demand for natural products with antidiabetic activity having
fewer side effects (6-9).
Barberry (Berberis vulgaris L. family Berberidaceae), which grows in Asia and Europe, is a
shrub with yellow wood and obovate leaves, bearing pendulous yellow flowers succeeded by
oblong red coloured fruits. The constituents reported in this plant are berberine, berbamine,
palmatine, oxyacanthine, malic acid and berberubin (10).
In Iranian traditional medicine, several properties such as antibacterial, antiemetic, antipyretic
and antipruritic has been reported for different parts of Berberis vulgaris (10-12). Meanwhile,
several pharmacological studies on berberine, an isoquinoline alkaloid found in the root, bark
and fruit of Berberis vulgaris, have demonstrated that it possesses anti-inflammatory,
antinociceptive, hypoglycemic and hypolipidemic effects (13-17).
Barberry fruit is extensively used as food additive and its juice is recommended to cure
cholecystitis (10). Nevertheless, little pharmacological studies have been performed on barberry
fruit. It has been shown that the crude extract of barberry fruit possesses the antihistaminic and
anticholinergic activities (18). However, to our best of knowledge, there is no report in the
literature on the antidiabetic activity of Berberis vulgaris fruit. Therefore, the present study was
undertaken to study the effect of Berberis vulgaris fruit extract on serum glucose and lipids in
streptozotocin-induced diabetic rats.
Materials and Methods
Animals
Male wistar rats, weighing 220-280g were housed in an air-conditioned colony room at 23 ± 2°C
on a standard pellet diet and tap water at libitum. The experiments were conducted in accordance
with the Guide for the Care and Use of Laboratory Animals and the study was approved by
Mashhad University of Medical Sciences.
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Preparation of the plant extract
Barberry fruits from Ghaenat district (Khorasan, Iran) were obtained from a local store in
Mashhad and verrified in Pharmacy Faculty (Mashhad, Iran). For preparation of aqueous extract,
the barberry fruits (10g) were macerated in distilled water for 3 hours. Then, they were mixed in
a grinder and filtered. Distilled water was added to filtered mixture to reach a volume of 100 ml,
thus the initial extract was at a concentration of 100mg/ml. The prepared extract was added to
drinking water by 3.5% and 7.5% (v/v) for experimental groups.
Experimental protocol
The overnight fasted rats were rendered diabetic by a single intraperitoneal injection of 60 mg/kg
STZ (Axxora, USA) freshly dissolved in cold distilled water. After 72h of the STZ injection,
blood samples were collected and serum glucose concentrations was measured using a
glucometer (Glucocard, Japan). Only those animals with serum glucose higher than 250 mg/dl
were selected as diabetics for the following experiments. Diabetes was also confirmed by the
presence of polyphagia, polydipsia and polyuria. The day on which hyperglycemia had been
confirmed was designated as day 0. The rats were randomly allocated and similarly grouped into
four groups: control (n=7), diabetic (n=7), diabetics treated with barberry 3.5% in drinking water
(diabetic+B3.5, n=7) and diabetics treated with barberry 7.5% in drinking water (diabetic+B7.5,
n=8). The animals received the extracts in drinking water since day 0 for 6 weeks. Changes in
body weight, food consumption and water intake were regularly recorded during the
experimental period.
For blood sampling, rats were fasted overnight and blood samples were obtained from retro
orbital plexus before diabetes induction (week 0) and at the end of weeks 3 and 6. Blood was
allowed to clot and serum separated by centrifugation at 3500 rpm for 10 min. Serum glucose
and lipid levels were spectrophotometrically measured using appropriate kits (Parsazmun,
Tehran) by Convergys 100 (Germany).
Statistical analysis
The data were expressed as mean ± S.E.M. Statistical analysis was carried out using Student’s
paired t-test, repeated measures and one-way ANOVA followed by Tukey post hoc test. A
statistical p value less than 0.05 was considered significant.
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Results
Measurements of body weight and serum glucose indicated that before diabetes induction, there
were no significant differences among animals in each group. Repeated measures ANOVA
revealed that the weight of diabetic rats significantly decreased as compared to control rats
(Fig.1, p<0.005). Treatment with barberry fruit caused no change in the weight of diabetic rats in
both experimental groups as compared to untreated diabetics (Fig.1).
Untreated diabetic rats also had an elevated serum glucose level over those of control rats (Fig.2,
p<0.0001) and treatment of diabetic rats for 6 weeks with the aqueous extract of barberry fruit
did not change the serum glucose concentration in comparison to untreated diabetic rats (Fig.2).
Regarding serum lipids, Repeated measures ANOVA revealed that diabetes induction caused a
significant increase in triglyceride concentration compared to baseline data (Fig.3, p<0.05) and
treatment with barberry fruit even increased triglyceride concentration compared to control
group; this increase was significant for both diabetic+B3.5 (p<0.05) and diabetic+B7.5
(p<0.0001) groups compared to control group (Fig.3).
Meanwhile, comparing barberry fruit-treated and untreated diabetic groups showed that there
was no difference between the groups after 6 weeks regarding serum total cholesterol and HDLcholesterol concentrations (Figs. 4,5).
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Fig. 1. Comparison of body weight between control, diabetic, diabetic+B3.5 and diabetic+B7.5 groups at
week 0 (before diabetes induction) and the end of weeks 3 and 6. Data were expressed as mean ± SEM
(n=8 in diabetic+B7.5 , n=7 in other groups). * p<0.05, ** p<0.01, *** p<0.005, **** p<0.0001 (as
compared to week 0 in the same group).
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Fig. 2. Comparison of serum glucose concentrations between control, diabetic, diabetic+B3.5 and
diabetic+B7.5 groups at week 0 (before diabetes induction) and the end of weeks 3 and 6. Data were
expressed as mean ± SEM (n=8 in diabetic+B7.5, n=7 in other groups). **** p<0.0001 (as compared to
week 0 in the same group).
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Fig. 3. Comparison of serum triglyceride concentrations between control, diabetic, diabetic+B3.5 and
diabetic+B7.5 groups at week 0 (before diabetes induction) and the end of weeks 3 and 6. Data were
expressed as mean ± SEM (n=8 in diabetic+B7.5, n=7 in other groups). * p<0.05 (as compared to week 0
in the same group).
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Fig. 4. Comparison of serum total cholesterol concentrations between control, diabetic, diabetic+B3.5 and
diabetic+B7.5 groups at week 0 (before diabetes induction) and the end of weeks 3 and 6. Data were
expressed as mean ± SEM (n=8 in diabetic+B7.5, n=7 in other groups).

[S erum HDL-c holes terol] (m g/dl)

Week 0
50

Week 3

45

Week 6

40
35
30
25
20
15
10
5
0
Control

Diabetic

Diabetic + B3.5

Diabetic + B7.5

Fig. 5. Comparison of serum HDL-cholesterol concentrations between control, diabetic, diabetic+B3.5
and diabetic+B7.5 groups at week 0 (before diabetes induction) and the end of weeks 3 and 6. Data were
expressed as mean ± SEM (n=8 in diabetic+B7.5, n=7 in other groups).
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Discussion
In the present study, the effects of barberry fruit on diabetes were assessed using a STZ-induced
diabetic rat model. It is well known that injection of a high dose of STZ (>45 mg/kg)
significantly damages the ability of pancreatic ß-cells to synthesize and secrete insulin in rats
(19). Consequently, these animals develop impaired insulin response to food ingestion and
glucose loading, and accordingly, impaired glucose uptake/utilization capabilities (20,21),
mimicking human type 1 diabetes mellitus.
The results showed that administration of STZ to rats, as expected, resulted in hyperglycemia
and decreased body weight. STZ is taken up by pancreatic β cells via glucose transporter
GLUT2. The main cause of STZ-induced β-cell death is alkylation of DNA by the nitrosourea
moiety of this compound. However, production of NO and reactive oxygen species may also be
involved in DNA fragmentation and other deleterious effects of STZ (19).
Our present data also showed that the aqueous extract of Berberis vulgaris fruit at amount of 3.5
and 7.5% of drinking water did not possess the hypoglycemic and hypolipidemic activity in
STZ-diabetic rats during the 6-week treatment period.
Different plants may act on blood glucose through different mechanisms, some of them may
have insulin-like substances (22) stimulation of ß-cells to produce more insulin (23) and others
may increase ß-cells in the pancreas by activating regeneration of pancreatic cells (24,25). The
fibers of plants may also interfere with carbohydrate absorption; thereby affecting blood glucose.
Because STZ induces diabetes by damaging ß-cells, the results of the present study suggest that
barberry is unable to help the pancreas to recover ß-cell function or regenerate ß-cells in rats
experiencing high-dose STZ-induced diabetes under the current experimental conditions.
Another reason for the results is that barberry fruit may contain low berberine. The
hypoglycemic and hypolipidemic effects of berberine are supported by the results of previous in
vitro (26-28) and in vivo (14-17) studies. Berberine may act as an α-glucosidase inhibitor, which
is its main mechanism in diabetes treatment. The inhibitory effect of berberine on diabetes also
might be associated with its hypoglycemic effect, modulating lipids metabolic effects and its
ability to scavenge free radicals (29). However, the hypoglycemic effect of berberine could also
be due to inhibition of intestinal glucose absorption or stimulation of peripheral glucose uptake.
Berberine activates AMPK activity in both adipocytes and myocytes, and within these cells
type’s berberine induces a variety of metabolic effects consistent with AMPK activation. These
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include activation of GLUT4 translocation; increased phosphorylation of AMPK, ACC, and p38
MAPK; reduced lipid content in adipocytes; increased expression of genes involved in lipid
oxidation; and decreased expression of genes involved in lipid synthesis (30).

Conclusion
In conclusion, this study showed that the aqueous extract of Berberis vulgaris fruit at amount of
3.5 and 7.5% of drinking water does not possess the hypoglycemic and hypolipidemic activity in
STZ-diabetic rats during the 6-week treatment period. Therefore, the usage of barberry fruit in
traditional medicine for the treatment of diabetes may need more investigation.
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