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Abstract:
Type 2 diabetes is one of the most important health problems around the globe and there are huge sums of money
spent on its control. Various chemical and herbal substances have been applied to control blood sugar. In line with
this, the present study evaluates the effect of saffron petals’ hydroalcoholic extract on the fasting blood sugar and
serum insulin in diabetic rats.
In the present study, male Wistar rats (180 g to 220 g) were assigned to five groups (n=5): a normal control group,
streptozotocin (60 mg/kg) diabetic control group and three diabetic groups that were administered with 100 mg/kg,
200 mg/kg and 300 mg/kg body weight saffron petal hydroalcoholic extract per day. After eight weeks since the
initiation of the treatment, the fasting blood samples were collected from the rats’ hearts to undergo fasting blood
sugar and serum insulin measurements. The data were analyzed in SPSS, version 16.
The serum level of fasting blood sugar in the diabetic groups that had been fed on 100 mg/kg and 200 mg/kg saffron
petals extracts was found significantly reduced in contrast to the diabetic control group (P<0.01 and P<0.05,
respectively). But, there was not found any significant difference between the diabetic group, treated with 300 mg/kg
saffron petal hydroalcoholic extract, and the diabetic control group. In the case of insulin, all the three diabetic
groups that had been administered with 100 mg/kg, 200 mg/kg and 300 mg/kg saffron petal hydroalcoholic extract
showed significant increases in comparison to the diabetic control group (P<0.001, P<0.001 and P<0.05,
respectively) .
Our study indicated that saffron petal is capable of reducing the high level of fasting blood sugar and serum insulin
and thus it can be prescribed as a hypoglycemic drug through performing further and more complete research.
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INTRODUCTION:
Diabetes Mellitus is inter alia the metabolic diseases
accompanied by relative or absolute insulin
deficiency, blood sugar elevation as well as
carbohydrate, fat and protein metabolism disorder
[1]. The increase in the occurrence rates of type 2
diabetes is one of the most important health problems
worldwide [2]. Diabetes control requires long-term
curbing of the glycemia levels. It has been evidenced
to degrade the quality of life for the symptoms it is
followed with and considerably increases the medical
costs [3]. Moreover, diabetes heightens the risk of
being inflicted with other dangerous diseases like
cardiovascular diseases and cancer [4] in such a
manner that the prevalence rate of the cardiovascular
diseases in diabetic individuals is two to four times
higher than the other society members [5].
There are various drugs used to control blood sugar
and diabetes amongst which one can point to
glibenclamide and glycolic acid [6, 7]. These
compounds have been found with extensive side
effects such as blood sugar drop, hypertension and
weight gain, so they are not promising alternatives in
long-term in preventing the disabling symptoms of
diabetes. Therefore, there is a need for discovering
new pharmaceutical compounds having larger effects
and lower side effects [8, 9].
Diabetes prevention is of a high priority. Medicinal
herbs can create new oral hypoglycemic ingredients
that enable fighting the extravagant costs and
unavailability of the presently-applied drugs and their
side effects [10].
Saffron (Crocus Sativus L.) is a small perennial plant
belonging to Iridacea family and the dried stigma of
the plant is widely utilized in food industry (as an
aromatic condiment for coloring the foodstuff) and
pharmacy [11]. Saffron possesses a vast array of
applications including as anticonvulsant [12], antidepression [13], anti-anxiety and soporific [14], antihypertension [15] and analgesic and antiinflammatory [16].
Considering the prior research performed on the
investigation of saffron (stigma)’s properties, the
present study deals with the evaluation of the effect
of saffron petals hydroalcoholic extract on the blood
sugar level.
MATERIALS AND METHODS:
After collecting the fresh petals of saffron from the
saffron farms in the vicinity of Boshrouyeh City, it
was subjected to herbarium identification and
verification and then dried in shade. Hydroalcoholic
solvent (consisted of water and ethanol for a ratio of
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20:80) was added to the milled saffron petals and the
solution was mixed on a shaker device for 72 hours.
The resulting solution was filtered and placed in a
rotary device as a result of which the dried extract
was obtained and it was kept in refrigerator (4°C) till
the moment of use.
A total of 25 male Wistar rats were procured from
Razi Serum Institute and maintained in laboratory
animals fostering room, belonging to Ilam’s Medical
Sciences University, in 22±2°C with a 12 h light/dark
cycle and a relative humidity of 60±5. After one
week, some of the rats underwent diabetes induction
by the use of streptozotocin (Enzo, life sciences, Inc.,
USA) in a dosage of 60 mg/kg. Three days after
injection, blood samples were taken from rats’ tail
vessels and glucose levels of the samples were
measured by the use of Glucometer (Bionime®,
Switzerland) and the rats were diagnosed diabetic in
case of glucose levels above 250 ml/dl. After diabetes
verifications, the healthy and diabetic rats were
randomly assigned to 5 equal groups:
The healthy group and diabetic group that were fed
on an ordinary dietary regime; the experimental
groups one to three the members of which were
diabetic and treated with 100 mg/kg, 200 mg/kg and
300 mg/kg body weight saffron petals hydroalcoholic
extract per day, respectively. The rats’ weights were
measured at the beginning and at the end of the study.
At the end of week six of the experiment and after 12
hours of fasting while having access to water, were
the animals were anesthetized with ether and blood
samples were taken from their heart. Pars Azmoun
Iran Company’s diagnostic kits were utilized for the
determination of the rats’ fasting blood sugar levels.
The data were analyzed in SPSS software (version
16) based on t-test method and one-way variance
analysis. The data have been presented in the form of
Means±SD for all of the five groups (n=5). The
significance level of the tests was set at P<0.05.
Code of Ethics: Approved by the Ethics Committee
of Ilam University of Medical Sciences
(ir.medilam.rec.1395.191).
RESULTS:
The serum level of fasting blood sugar in the diabetic
groups that had been fed on 100 mg/kg and 200
mg/kg saffron petals extracts was found significantly
reduced in contrast to the diabetic control group
(P<0.01 and P<0.05, respectively) (Table 1). But,
there was not found any significant difference
between the diabetic group, treated with 300 mg/kg
saffron petal hydroalcoholic extract, and the diabetic
control group. Also, the results of the study indicated
that the glucose levels in the two diabetic groups that
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had been treated with 100 mg/kg and 200 mg/kg of
the hydroalcoholic extract was found significantly
reduced at the end of the experiment as compared to
the beginning of the experiment (P<0.01) (Figure 1).
In the case of insulin, all the three diabetic groups
that had been administered with 100 mg/kg, 200
mg/kg and 300 mg/kg saffron petal hydroalcoholic
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extract showed significant increases in comparison to
the diabetic control group (P<0.001, P<0.001 and
P<0.05, respectively) (Table 1). The serum insulin
levels of these groups were found significantly
increased at the end of the experiment in contrast to
the values measured at the onset of the tests (P<0.01,
P<0.01 and P<0.05, respectively) (Figure 2).

Table 1: Comparing the FBS and serum insulin the experimental groups with the diabetic control group.
The significance level was set at P<0.05. Means ± SD for every group (n=5). (*:P<0.05; **: P<0.01; ***: P<0.001).

Groups
Factors
Normal Control
Diabetic Control
Diabetic + Extract (100 mg/kg)
Diabetic + Extract (200 mg/kg)
Diabetic + Extract (300 mg/kg)

FBS (mg/dl)
Mean±SD
P Value
104.55±10.82
501.20±28.00
377.77±33.41
419.05±44.46
483.32±37.35

0.000***
0.001**
0.021*
0.935

Insulin (μu/dl)
Mean±SD
P Value
9.76±0.56
1.39±0.53
8.16±0.75
6.21±0.54
2.95±0.45

0.000***
0.000***
0.000***
0.014*

Fig 1: Comparing the FBS levels of serum in the experimental groups at the beginning and at the end of the
experiment. C.Normal: Control Normal; C.Diabetic: Control Diabetic; D+Extract: Diabetic+Extract. Means ± SD
for every group (n=5). (**: P<0.01).
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Fig 2: Comparing the Insulin levels of serum in the experimental groups at the beginning and at the end of
the experiment. C.Normal: Control Normal; C.Diabetic: Control Diabetic; D+Extract: Diabetic+Extract. Means ±
SD for every group (n=5). (*:P<0.05; **: P<0.01).
DISCUSSION:
The results of our study indicated that saffron petals
hydroalcoholic extract firstly reduces and then
increases the high fasting blood sugar levels in an
effective manner in the diabetes-induced rats. The
hypoglycemic effects of medicinal herbs have also
been previously reported [17]. Saffron and its
constituents, like safranal and crocin, possess free
radical regulation activities [18].
Mahesh et al in a study investigated the effect of
hypoglycemic effect of oral quercetin on oxidative
stress in diabetic rats and concluded that the
quercetin might have exerted such an effect due to its
antioxidant ingredients that are served to neutralize
the free radicals produced by streptozotocin and such
an activity enables pancreas protection against
oxidative stresses and such an oxidative stress when
lifted from pancreas can provide for the
multiplication of beta cells that have been decreased
in number by the effect of streptozotocin so that they
can secrete more insulin [19].
In 2007, a study was conducted on rats by Xi et al
who investigated the effect of crocetin on these
animals fed on a dietary regime rich in fructose.
Their results are suggestive of the idea that the rats
treated with crocetin showed lower insulin levels
[20]. Also, in another similar study carried out on
rats, it was indicated that serum insulin levels are
significantly reduced after six weeks of treatment
with dexamethasone or dexamethasone plus crocetin
[21]. Moreover, in the other studies undertaken in
this regard, it was figured out that crocetin and crocin
mitigate the effects of such diseases as
hypercholesterolemia,
hypertension,
insulin
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resistance, hyperlipidemia, hyperinsulinemia and
hypertryglyceridemia [20-23]. But, the crocetin used
in the majority of these studies had been obtained
from sources other than saffron petals [20, 22-24].
It seems that lower dosages possess more reductive
effects in such a manner that, according to the results
obtained herein, 100 mg/kg dosage of saffron petal
hydroalcoholic extract demonstrated far greater
effects on FBS reduction and serum insulin levels as
compared to higher dosages (200 and 300 mg/kg).
CONCLUSION:
Saffron petals hydroalcoholic extract was evidenced
reducing the FBS and elevating the lower levels of
insulin possibly for the existence of carotenoids and
phenols in its constituents that are known to prevent
the free radical chains from starting reactions. It is
suggested that further research, within the format of
molecular and empirical examinations, should be
conducted on saffron petals’ ingredients so as to
precisely determine their mechanism of action and
their effective dosages.
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