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Summary. Background: Metabolic syndrome is a risk factor for cardiovascular disease and diabetes mellitus. 
A decreased level of serum leptin is reported for obese populations. Beneficial effects of saffron on human 
health, including appetite-regulation, have been reported previously. The aim of this study was to investigat-
ing the effect of saffron supplementation on serum leptin levels in patients with metabolic syndrome. Material 
and method: Patients with metabolic syndrome were randomly divided into two groups; a case group, receiv-
ing saffron and a control group, receiving placebo. Concentration of serum leptin was measured at baseline 
and after 12 weeks of the start of study. SPSS software was used to analyze the data. Results: There was a 
borderline (p=0.05) significant difference in serum leptin before and after treatment with saffron, but not 
in the placebo group. There was a significant difference in serum leptin concentrations between the groups 
(p=0.001). Conclusion: Saffron supplementation has no significant effect on serum leptin levels in patients 
with metabolic syndrome. 
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Introduction

The multiple sclerosis (MS) is a clustering of 
cardiovascular risk factors that include the glucose 
intolerance, obesity, dyslipidaemia and hypertension. 

Several definitions for MS have been used according 
to criteria recommended by different organizations (1, 
2) and studies show that people with MS are at twice 
the risk of developing atherosclerotic cardiovascular 
disease (CVD) compared with those without the syn-
drome (3, 4). MS has a high prevalence in developed 
countries. The high death rate associated with CVD 
underscores the essential need for effective methods to 
treatment the many disorders classified as CVD (1, 4). 
Thus, diagnosis and treatment of the MS is important 
for prevention and even treatment of the CVD.

Many regulatory hormones contribute to the reg-
ulation of metabolic processes. One of these hormones 
is leptin, which is an adipocyte-specific secreted pro-
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tein that has profound effects on appetite and energy 
expenditure. Some studies have been shown that a de-
ficiency of this protein is related to the development of 
obesity, and perhaps metabolic syndrome (5). Studies 
have shown that some medicinal plants can reduce the 
complications associated with the metabolic syndrome, 
including dyslipidemia and hypertension. One of these 
medicinal plants is saffron (Crocus sativus), which is a 
bulbous perennial of the iris family (Iridaceae) valued 
for its golden-colored, pungent stigmas, which are 
dried and used to flavor and color foods (6). The active 
constituents of saffron include many secondary me-
tabolites, such as crocin and its derivatives, picrocrocin 
and safranal (7). Saffron contains more than 150 vola-
tile and aroma-yielding compounds (7, 8). it had been 
reported to have antioxidative, anti-inflammatory, an-
ticancer and hypolipidemic effects (9). 

In some studies the appetite-reducing effect of 
saffron is reported that may be related to some hor-
mones that involves in appetite regulation, such as lep-
tin (5).

For investigating the effects of saffron on serum 
levels of leptin and appetite regulation in patients with 
metabolic syndrome, we designed a double-blind, ran-
domized and placebo-controlled trial study.

Material and Methods

Study design
A 12-week randomized, double-blind and place-

bo-controlled clinical trial was used to test the hypoth-
esis. The investigation was conducted in the Nutrition 
Clinic of Qhaem Hospital, Mashhad, Iran.

A total of 76 subjects with metabolic syndrome 
(defined by the International Diabetic Federation Cri-
teria 2005), aged 18-75 years who visited the nutrition 
clinic of Qhaem Hospital were recruited. Participants 
were provided with information about the study both 
verbally and using information sheets. Those not in 
the mentioned age range, with other known systemic 
diseases and also pregnant and lactating women were 
excluded from the study. All patients provided written 
informed consent and the protocol satisfied Mashhad 
University of Medical Sciences Ethics Committee re-
quirements.

Patients were randomly allocated to 2 groups with 
38 cases in each group by using a computer-generated 
code as: Case group, receiving a capsule of saffron 100 
mg/day (BD) and control group, receiving a capsule 
of placebo (BD). All patients for a 12-week period 
were given dietary advice based on the American heart 
association (AHA) guidelines. Compliance was as-
sessed every three-weeks by counting capsules; those 
subjects who did not take their capsules regularly or 
were intolerant to the medication were excluded from 
the study. Anthropometric factors (including weight, 
height and waist circumference) and lipid profile were 
determined in all patients at baseline by routine meth-
ods. Blood samples were collected in the morning af-
ter a 12-hour fasting from each subject. Hemolyzed 
samples were excluded from analysis. After separation, 
aliquots of serum were frozen at −80°C until analysis 
for serum parameters and leptin. A questionnaire was 
used to collect information on socio-demographic sta-
tus, occupation, smoking behavior, medical history and 
medication. Physical activity level was self-reported as 
mild, moderate and heavy.

Saffron capsule preparation
Crocus sativus L. stigma was obtained from Novin 

Saffron Co. (Mashhad, Iran), and was formulated as a 
capsule containing 50 mg of dried saffron stigma. Pla-
cebo capsules were matched for size, shape and volume 
of content and manufactured by the same company.

Statistical analysis
All data were presented as mean ±S.D in each 

group. Data were assessed for normality by using the 
Klomogrov-Smirnov test. Paired sample t tests and in-
dependent sample t tests were used for data analysis. 
A P-value< 0.05 was considered as statistically sig-
nificant. All statistical analyses were performed using 
SPSS statistical software package (version 16.0; SPSS 
Inc., Chicago, IL). To compare the demographic data 
Fisher’sexact test or chi-square test was performed.

Results

Seventy subjects (35 individuals from the case 
group and 35 controls) completed the trial and three 
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participants in each group were excluded; 3 due to the 
possible symptoms of saffron induced allergy, 1 due 
to pregnancy and others due to not taking their cap-
sules regularly. No significant differences were identi-
fied between patients randomly assigned to the case 
or control group regarding the baseline characteristics 
(p>0.05) (Table 1). 

Results of the comparison of the serum leptin of 
the case and control groups are shown in figure 1. The 
mean concentrations of serum leptin level at baseline 
(week 0) and the end of study (week 12) were sig-
nificantly higher in the case group (P-value=0.05) but 
there was no significant change in the control group 
(P-value=0.68). Independent sample T test showed 
that concentration of leptin at the end of study was 
significantly higher in case compared to the control 
group (43.83±5.17 vs 34.59±8.71, P-value=0.001).

Comparisons of the lipid profiles and anthro-
pometric measurements between case and control 
groups are shown in table 2. Results showed that in 
both the case and control groups, there was a sig-
nificant reduction in weight (P=0.001), waist cir-
cumference (P-value=0.001) and hip circumference 
(0.001), and there was no significant difference be-
tween two groups. In regard to lipid profile, triglyc-
eride level was decreased significantly in both groups 
(P-value=0.001 and 0.006 in case and control groups 
respectively), but there was no significant difference 
between two groups. Saffron supplements was associ-
ated with a significant reduction in total cholesterol 
(P-value=0.001), but no significant effect in the con-
trol group (P-value=0.189).

The serum level of high density lipoprotein 
(HDL) was increased significantly during the study 
period (P-value=0.013 and 0.009 in case and control 
groups respectively), but the increase in the two groups 
did not differ significantly. The concentration of low 
density lipoprotein (LDL)-cholesterol in the saffron 
and control group were significantly decreased (P-val-
ue=0.005 and 0.021 in case and control groups respec-
tively), but this reduction was significantly greater in 
the case group; thus saffron lead to a more reduction 
in LDL level.

Table 1. Baseline characteristics

 Case group Control group

Women (n) 30 31

Men (n) 5  4

Age (year)     42.19±11.52  43.60±9.05 

Weight (kg)      80.63±11.65    79.30±16.43 

Height (cm) 161.65±9.53  161.90±7.30

WC (cm) 105.76±9.01    103.36±12.09 

HC (cm) 115.61±9.49    112.60±10.89 

Smokers (%) 11.5 10

Diabetics (%) 23.1 20

Hypertensive (%) 23.1 23.3

Hyperlipidemic (%) 23.1 23.3

Triglycerides (mg/dl) 139.76±70.14 139.00±73.52

Total cholesterol (mg/dl) 199.15±27.30 177.16±33.34

HDL-C (mg/dl) 39.03±5.34 39.13±8.00

LDL-C (mg/dl) 120.03±30.01 125.16±22.33

WC, waist circumferences; HC, hip circumferences; HDL-C, high-
density lipoprotein cholesterol; LDL-C, low-density lipoprotein 
cholesterol; FBS, fasting blood sugar; DBP; diastolic blood pressure, 
SBP; systolic blood pressure. Values are expressed as mean±SD, or 
median and interquartile range. Chi-square and independent sam-
ple T test were used to compare qualitative and quantitative (nor-
mal and non-normal) variables, respectively

Figure 1. Comparison of serum leptin concentrations between 
groups before and after study intervention.
Values are expressed as mean±SD. Paired sample T test and in-
dependent T test was used for comparing the serum leptin level 
in case and control groups. Data showed that there is statistical 
significant difference between groups (P-value<0.0001) in re-
gard to serum leptin level, before and after study.
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Discussion

In present study we investigated the effect of saf-
fron supplementation on serum leptin level in patients 
with metabolic syndrome and compared with control 
subjects. Our results indicated that saffron had a bor-
derline significant effect on the serum leptin level af-
ter 12 weeks supplementation and the effect on serum 
leptin was significant different between the case and 
control groups.

Lipid profile and anthropometric measurements 
between two groups, except LDL-C did not differ sig-
nificantly. The improvement in lipid profile and also 
decrease in anthropometric parameters (weight, waist 
and hip circumference) in two groups may be a result 
of diet and advice based on AHA in our study.

This study may be improve with a greater sam-
ple size and in three groups plus a negative control 
that the only intervention in this group can be diet, 
for control the effect of diet on serum leptin level and 
other parameters.  Linear regression showed that there 
was no significant correlation between leptin with li-
pid profile and anthropometric measurements. To our 
knowledge, this is the first study of the effect of saffron 
on anthropometric measurements and lipid profile in 
human and the first study of the effect of saffron on 
serum leptin level.

The effects of saffron on body weight and lipid 
profile have been studied in animal models.

Zheng and colleagues (2005) administered croce-
tin to rabbits and determined their plasma lipid levels. 
Rabbits were randomly assigned to three different di-
ets (a standard diet, a high lipid diet (HLD), or a high 
lipid+crocetin diet) for eight weeks. The HLD group de-
veloped hypercholesterolemia and atherosclerosis, while 
the crocetin-supplemented group decreased the negative 
health effects of a high lipid diet. Results did not show 
any significant difference in plasma lipid between the 
HLD and crocetin groups (10). Sheng and colleagues 
in 2006, reported that in diet-induced hyperlipidemic 
rats, treatment with crocin significantly reduced serum 
triglyceride, total cholesterol, LDL cholesterol and very 
low density lipoprotein (VLDL)- cholesterol level in 
the daily dose range of 25 to 100 mg/kg (11).

In the 2005 study, He and colleagues admin-
istered crocetin and crocin. The control group and 
hyperlipidemic diet group were compared with the 
crocetin groups, fed 25, 50, and 100 mg/kg/day. The 
results showed inhibition of increased total serum 
cholesterol, LDL, and very low density lipoproteins 
(VLDL) that were significant compared to the hyper-
lipidemic diet fed group; but crocin did not show any 
significant effects on serum HDL-C and body weight 
in quails (12).

Table 2. Comparison the lipid profile and anthropometric measurements between case and control groups

 Case  group Control group Independent sample
 Week 0 Week 12 Week 0 Week 12 T test (P-value) 
     (case v control groups)

Weight (kg) 80.63±11.65 78.54±10.97 79.30±16.43  77.56±17.35 0.80

WC (cm) 105.76±9.01  103.00±9.02 103.36±12.09  101.03±12.69 0.51

HC (cm) 115.61±9.49  112.96±9.08 112.60±10.89  110.56±11.19 0.38

Triglycerides (mg/dl) 139.76±70.14 96.88±37.73 139.00±73.52 107.60±43.98 0.33

Total cholesterol (mg/dl) 199.15±27.30 169.39±35.87 177.16±33.34 167.36±37.03 0.83

HDL-C (mg/dl) 39.03±5.34 43.00±9.97 39.13±8.00 43.46±6.50 0.72

LDL-C (mg/dl) 120.03±30.01 97.65±25.88 125.16±22.33 113.00±26.56 0.03 

LDL: low density lipoprotein- TG: triglyceride- FBS, HDL: high density lipoprotein- WC: waist circumference- HC: hip circumference
Values are expressed as mean±SD. Independent T test was used for comparing the lipid profile and anthropometric measurements in case and 
control groups. Data showed that there is not statistical significant difference between groups (P-value>0.05) in regard to lipid profile and 
anthropometric measurements, except regard to LDL-C.
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In the 2007 study by the same group, administra-
tion of crocetin in fructose-fed rats significantly de-
creased serum triglycerides and LDL-C in the high-
dose crocetin group. No significant difference in body 
weight was observed among groups at the end of the 
experiment (13).

In the current study, saffron decreased serum TC 
and LDL-C in patients with metabolic syndrome. 
Hence, this effect may be related to the inhibitory ef-
fect of crocin on pancreatic lipase activity.

We suggested that it is better to determine the ef-
fect of saffron on the expression of the gen of leptin in 
future works (instead of serum level as a limitation in 
our study). But in a logical sense, it is better to do this 
pilot study first on serum levels and after, determine 
the effect of saffron on the expression of the gen of 
leptin. 

In summary, our results showed that saffron ap-
peared to be associated with an increased the level of 
leptin, which may be the cause of decreasing the an-
thropometric measurements, but reduction of these 
parameters had no significant in both groups. But 
saffron in present study had no more effective impact 
on anthropometric measurements and lipid profile, ex-
cept LDL-C, rather than control group.   Thus present 
study indicate that saffron has a mildly effects on some 
parameters of metabolic syndrome and further studies 
need to be done for a more comprehensive measure-
ments of the all metabolic syndrome parameters and 
as a multicenter manner.   
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