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Objective: To investigate the effects of saffron (Crocus sativus L.) on lipid profile, glycemic and antioxidant
status in overweight/obese individuals with prediabetes.
Methods: In this randomized, double-blind, placebo-controlled trial, the prediabetic patients were
randomly assigned to receive saffron (15 mg/d) pills or placebo for eight weeks. Serum levels of lipid
profile, fasting blood sugar (FBS), glycosylated hemoglobin (HbA1c), blood urea nitrogen (BUN), creati-
nine, and diphenylpycrylhydrazyl (DPPH) radical scavenging activity were assessed biochemically at
baseline and at 8 weeks after treatment. The adverse events, if any, were also recorded.
Results: Seventy-five of participants (36 in treatment and 39 in placebo groups) completed the study.
Within-group comparisons revealed a significant effect of saffron supplementation on FBS (118.11 ± 3.55
vs. 109.14 ± 6.23), HbA1c (5.85 ± 0.12 vs. 5.70 ± 0.11), and DPPH (11.06 ± 3.24 vs. 13.46 ± 3.33) levels
(P < 0.005 for all). In adjusting models, there was a significant reduction in FBS by �7.97 mg/dL, and
HbA1c by �0.15% in saffron group compared to placebo. Moreover, saffron intake tended to increase in
DPPH radical scavenging activity (2.4% vs. �0.85% in saffron and placebo groups, respectively). However,
no significant changes in anthropometric measures, lipid profile, and renal markers were observed after
saffron intake compared with placebo.
Conclusion: Saffron supplementation could improve glycemic and antioxidant indices in overweight/
obese individuals with prediabetes, however, no beneficial effect was observed on lipid profile and
anthropometric parameters. (IRCT20120913010826N19).

© 2019 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.
1. Introduction

Diabetes mellitus is a chronic metabolic disorder that affect
nearly every organ in the body [1]. The prevalence of diabetes and
its complications is increasing worldwide, and is the seventh
leading cause of disability in the world that contributes to the
deaths of twomillion adults per year [2e5]. Diabetes complications
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include disturbance in lipid profile, hyperglycemia, hypertension,
obesity, and increased oxidative stress which are associated with
vascular complications [6e8].

Before diabetes is diagnosed, there is a period called ‘predia-
betes’ in which blood sugar levels are high, but not high enough to
be diagnosed as diabetes. It is defined as having impaired fasting
blood glucose (100e125 mg/dL), impaired oral glucose tolerance
test (OGTT) (140e199 mg/dL), and/or hemoglobin A1c (HbA1c)
value of 5.7e6.4% [9]. Prediabetes is not only a potential risk factor
for developing type 2 diabetes, but also can lead to cardiovascular
disease [10].
y Elsevier Ltd. All rights reserved.
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Data from the Nurses’ Health Study suggest that 90% of type 2
diabetes in women can be attributed to five risk factors including
excess weight, lack of exercise, consuming unhealthy diets, smok-
ing, and drinking alcohol [11]. It is thus important to manage pa-
tients with prediabetes through lifestyle and behavioral
modifications such as increased physical activity and consuming
healthy dietary components to prevent or delay the progression of
prediabetes to diabetes [12].

There are some herbs and spices which have been claimed to
have blood sugar lowering properties, and so can be useful for
people with or at high risk of type 2 diabetes. A number of clinical
studies in recent years showed that there are potential links be-
tween herbal therapies and improved blood glucose control, lipid
profile, blood pressure, endothelial function, cardiovascular risk
factors, and renal function [13e20]. More than 400 plants and
compounds have been evaluated for their antidiabetic activity in
in vivo and in vitro studies [21].

Saffron (Crocus sativus L.), a common spice in Persian cuisine, is
reputed to be the most expensive traditional spice for years and
widely used not only for its taste and aroma, but also for its health
benefits [22]. Saffron which is native to Iran, contains compounds
(e.g. crocins, safranal, crocetin, and picrocrocin) known to provide
health benefits [23]. It also contains several secondary metabolites
such as terpenes, flavonoids, anthocyanins, and carotenoids [24].
Previous studies have demonstrated various pharmacological ef-
fects of saffron and its active constituents including anti-oxidant
[25e27], anti-tumor [28], memory and learning enhancing [29],
neuroprotective [30], analgesic and anti-inflammatory [31], anti-
convulsant [32], antianxiety [33], antidepressant [34], antihyper-
tensive [35], hypolipidemic [36], and insulin resistance-reducing
effect [37]. Moreover, saffron has been found to reduce the levels
of liver enzymes in male rats that suffered from fatty liver disease
[38].

Although some human studies have examined the efficacy of
saffron in patients with type 2 diabetes [18e20,22], to our knowl-
edge, the clinical trials in overweight/obese subjects with predia-
betes are lacking. We hypothesized that saffron supplementation
would help improve anthropometric measures, glycemic control,
blood lipids, and antioxidant status in overweight/obese in-
dividuals with prediabetes. Therefore, the present randomized
controlled clinical trial (RCT) was designed to investigate the pro-
posed benefits of saffron on cardiovascular markers among over-
weight or obese individuals with prediabetes.

2. Materials and methods

2.1. Study design and population

This randomized, double-blind, placebo-controlled clinical trial
was conducted with participation of prediabetic patients in Imam
Ali Clinic, Yazd, Iran during March to December 2017. The diagnosis
of prediabetes was based on medical records, using the American
Diabetic Association (ADA) criteria: fasting blood glucose (FBG)
100e125 mg/dL or oral glucose tolerance test (OGGT) 140e199 mg/
dL or HbA1c 5.7e6.4% [9]. Participants aged 40e60 years with body
mass index (BMI) of 25 kg/m2 or above were recruited. Patients
were excluded if: 1) they were pregnant or lactating; 2) lack of
interest in cooperation; 3) change in diet or physical activity; 4)
having other diseases before admission to study or catching them
during the follow up period; 5) consuming less than 30% of pills.
Eighty eligible patients were randomly (1:1) allocated into saffron
or placebo groups using a computerized random number table and
were followed up for 8 weeks. Both investigators and participants
were unaware of intervention allocation and remained blind to the
treatment until all analyses were completed.
The ethics committee of Yazd University of Medical Sciences
approved the study, and informed written consent was obtained
from all participants. The trial was registered at the Iranianwebsite
(www.irct.ir) for registration of clinical trials as
IRCT20120913010826N19.

2.2. Intervention and compliance

The total saffron extract, containing crocins and other in-
gredients such as safranal and picrocrocin was prepared using
ethanol-water solvent according to the method described in our
previous study [39]. Dried saffron extract was applied for prepa-
ration of saffron pills with total weight of 250 mg (15 mg of saffron
extract and 235 mg of lactose, magnesiumstearat, and sodium
starch glycolate) which manufactured by the Pharmacy School,
Mashhad, Iran. The saffron pills in our study contained all active
constituents of saffron stigmas including crocins, safranal and
picrocrocin. Crocins are the most important active ingredients in
saffron extract. Thus, the extract was standardized according to the
crocins content. The analysis of crocins and standardization of the
pills were performed using HPLC-UV method at 440 nm (l max of
crocins) on a Younglin (South Korea) Acme 9000 system consisting
of a SP930D solvent delivery module, a SEMV50A solvent mixing
vacuum degasser, a Column Oven CTS30, a UV730 dual wavelength
UV/VIS detector, and an ODSA C18 (4.6 � 150 mm, 5 mm) column.
The data analysis was performed using the Autochro-3000 soft-
ware. A gradient method was used to chromatographically deter-
mine the crocins. The analytical method was reported in our
previous study [40], and according to the HPLC-UV analysis of the
saffron pill, 6 types of crocins were detected. The total amounts of
crocins were discerned from the sum of the area under the curve of
all the crocins in the chromatogram.

The placebo pills were completely similar to the saffron pills in
shape, size and color and also were placed in the similar pocket
which had contained the saffron pills to have a smell of saffron.
During 8 weeks of the study period, the saffron and placebo pills
were given to both groups monthly and were required to consume
1 pill per day. The last packages of pills were checked at the end of
the month and the number of remaining pills was counted.
Thereafter, new packages were delivered to patients by simulta-
neously providing usual diabetes care such as patient motivation,
lifestyle management and healthy eating consultation. Participants
were asked to keep their usual lifestyle including medical nutrition
therapy and physical activity level during the study period. To
assess patients’ compliance during the entire study period, they
were checked weekly using telephone calls and pill count. Also,
patients were monitored weekly for recording any occurrence of
adverse events.

2.3. Study outcomes

The primary outcomes of this study were as follows: levels of
glycemic markers [fasting blood sugar (FBS), and glycosylated he-
moglobin (HbA1c)]; lipid profile [total cholesterol (TC), low density
lipoprotein cholesterol (LDL-C), high density lipoprotein choles-
terol (HDL-C), and triglyceride (TG)]; antioxidant marker [diphe-
nylpycrylhydrazyl (DPPH)]; blood urea nitrogen (BUN), and
creatinine (Cr); as well as anthropometric indices [weight, BMI and
waist circumference (WC)], as our secondary outcomes.

2.4. Data collection and measurements

Measurements of study variables weremade at baseline and at 8
weeks following treatments. All testing were performed in the
morning, after the subjects had been fasting for at least 12 h. Height
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and weight were measured using a standard stadiometer and
electronic scale, respectively. BMI was calculated as weight in ki-
lograms divided by height in meters squared. WC was obtained at
end-expiration and measured midway between the base of the rib
cage and the superior iliac crest.

Dietary intakes of energy and macronutrients were determined
using a 3-day food diary at the beginning and at the end of the
study, and data were analyzed using Nutritionist IV software (First
Databank, San Bruno, CA, USA), modified for Iranian foods. The
levels of physical activity of participants was assessed by an Iranian
version of International Physical Activity Questionnaire (IPAQ) and
were expressed as metabolic equivalents minute per week [41].
This assessment was repeated at the end of the study to discover
whether participants had any noticeable changes in physical ac-
tivity levels.

2.5. Biochemical analysis

Blood samples were collected from all patients at the beginning
and at the end of the study after 12 hr overnight fasting. The
samples were immediately centrifuged (Hettich D-78532; Hettich
GmbH) at 3500 rpm for 10 min to separate serum, and stored
at �80 �C until analysis. Commercial kits were used to measure the
levels of lipid profile, FBS, BUN, and Cr (Pars Azmoun.co kit, Tehran,
Iran). The measurements were performed by autoanalyzer (Hitachi
911, Japan), using enzymatic and colorimetric method. Serum
concentration of HbA1c was also measured using Elisa kit (Bioassay
Technology Laboratory, Elisa kit). The DPPH reduction assay was
used to measure serum DPPH radical-scavenging activity as follows
[42]; 0.1 mL of deproteinized serum (with adding 100 ml acetoni-
trile solution to serum and centrifuging for 5min) in acetate buff-
ered solution (10 mM, PH ¼ 7.8) was incubated in the methanolic
solution of DPPH (0.1 mM). After 30 min in room temperature, the
absorbance at 517 nmwas measured in triplicate (Epoch, England).
Eventually, the free radical DPPH-scavenging activity was calcu-
lated by following formula: Activity [% of DPPH
reduction] ¼ [(A�Ax)/A] � 100%, where A and Ax stand for the
absorbance of DPPH solutionwith methanol, and the absorbance of
a DPPH solution with serum, respectively.

2.6. Statistical analysis

We used the Kolmogrov-Smirnov test to examine the normal
distribution of variables. Continuous outcome variables were
compared between the saffron and placebo groups using inde-
pendent samples t-tests and differences in qualitative variables
were analyzed using chi-square test. Within-group treatment ef-
fects were also analyzed based on the paired samples t-tests. To
evaluate if the magnitude of the change depended on the baseline
values, we considered all analyses on baseline values to avoid the
potential bias. These adjustments were conducted using analysis of
covariance (ANCOVA). All Analyses were performed in an intention-
to-treat manner. Data are presented as mean ± standard deviation
(SD). All statistical analyses were conducted by using the SPSS,
version 17 (SPSS Inc. Chicago, Illinois, USA). An alpha value of 0.05
was used to determine statistical significance.

3. Results

3.1. Baseline characteristics of participants and intervention
compliance

Seventy-five persons (36 in treatment and 39 in placebo groups)
completed the entire study protocol as shown in Fig. 1. Subjects
enrolled in the study were prediabetic patients with mean age of
57.9 years who were overweight or obese (BMI � 25). Mean
compliance with treatment was 90% for the intervention and 86%
for placebo groups based on the remained pills at the end of the
study. No adverse reactions were reported by the subjects in either
group. Baseline characteristics of participants are summarized in
Table 1. No significant differencewas observed in demographic data
between the groups, as well as physical activity levels at baseline
and at the end of the study. Over the intervention period, there was
also no significant change in anthropometric measures between
treatment and placebo (P > 0.05).

3.2. Dietary assessment

Dietary intake derived from a 3-day food diary at baseline and at
the end of the study is shown in Table 2. Dietary intakes of energy
and macronutrients of patients did not change from baseline to the
end of the study in both saffron and placebo groups (P � 0.08);
indicating dietary habits of the subjects were maintained
throughout the entire study period. There were also no significant
differences in dietary components between study groups.

3.3. Blood lipids, glucose and HbA1c

Means of FBS, HbA1c and lipid profile in treatment and placebo
groups are reported in Table 3. When we compared the effect of
saffron and placebo, we failed to find any significant effect of this
treatment on blood lipids between the intervention and control
groups (P > 0.05). However, TC concentrations tended to be lower
after consuming saffron (�2.13 ± 7.33 mg/dL; P ¼ 0.09). Within-
group comparisons revealed a significant reducing effect of
saffron supplementation on FBS levels (118.11 ± 3.55 vs.
109.14 ± 6.23 mg/dL; P < 0.005), and HbA1c (5.85 ± 0.12 vs.
5.70 ± 0.11; P < 0.005). In adjusting models, there was also a sig-
nificant reduction in FBS by �7.97 mg/dL, and HbA1c by �0.15% in
saffron group compared to placebo (P < 0.005 for all).

3.4. BUN, Cr and DPPH

Results regarding the effect of saffron on serum levels of renal
and antioxidant markers are given in Table 4. In the saffron group,
we observed a mean increment of 2.40% in DPPH after 8 weeks of
study (P < 0.005), whereas in the placebo group, we observed a
mean reduction of 0.85% in DPPH (P ¼ 0.01). A significant trend
toward increasing the DPPH radical scavenging activity was also
observed after saffron supplementation compared with placebo
intake (P < 0.005). The means of BUN and Cr exhibited no signifi-
cant differences by 8 weeks of saffron supplementation compared
with placebo.

4. Discussion

In the present study, the effects of 8 weeks of saffron supple-
mentation on blood lipids, glycemic and antioxidant status and also
anthropometric measures were assessed in overweight/obese in-
dividuals with prediabetes. Our findings showed that compared
with placebo, saffron (15 mg daily) significantly decreased serum
levels of FBS and HbA1c, and increased DPPH radical scavenging
activity. However, there was no effect on anthropometric indices
and renal function based on BUN and creatinine. We also observed
no significant hypolipidemic effect of saffron in our study.

In a meta-analysis by Pourmasoumi et al. [14], the efficacy of
saffron supplementation on improving cardiovascular risk factors
has been assessed in RCTs on patients with diabetes, metabolic
syndrome, schizophrenia, major depressive disorder, coronary ar-
tery disease, and healthy subjects. The results of this meta-analysis



Assessed for eligibility 
(n=259)

Excluded (n=179) 
- No meeting inclusion criteria (n=177) 
- Declined to participate (n=2) 

Allocation Allocated to saffron group (n=40)

Lost to follow-Up 
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- Discontinued intervention (n=2)
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Allocated to placebo group (n=40)

Follow-Up 

Analyzed (n=39)Analysis

Fig. 1. Flowchart of patient enrollment for the randomized placebo-controlled trial of saffron supplementation in overweight/obese individuals with prediabetes.

Table 2
Dietary intakes of participants at the baseline and at the end of the study.

Variable Saffron (n ¼ 36) Placebo (n ¼ 39) P valueb

Energy (kcal/d)
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did not show any benefit of saffron on blood lipids, as observed in
our study. On the other hand, the authors reported a significant
favorable effect on FBS and HbA1c, and also on some anthropo-
metric measures including body weight and WC values. However,
we failed to observe any significant effect of saffron intake on body
composition, which may be related to the short follow-up period in
our study.

In contrast to our findings, several animal studies have showed a
significant reduction of blood lipids, and the prescribed dosage of
saffron in these studies were between 25 and 100 mg/kg [43e46],
which it is much higher compared with the dosage used in clinical
Table 1
Demographic and anthropometric characteristics of participants at the baseline and
at the end of the study.

Variable Saffron (n ¼ 36) Placebo (n ¼ 39) P valueb

Male/Female, % 35.1/64.9 35.6/64.4 0.94
Age, y 57.95 ± 8.12 57.9 ± 8.7 0.56
Physical activity (MET-h/week)
Baseline 32.55 ± 1.71 32.54 ± 1.89 0.254
End 33.11 ± 2.45 33.17 ± 2.61 0.231
P valuea 0.867 0.645

Weight (kg)
Baseline 76.29 ± 3.46 74.51 ± 4.55 0.06
End 76.01 ± 3.40 74.14 ± 4.69 0.05
P valuea 0.01 <0.005

BMI (kg/m2)
Baseline 29.35 ± 1.50 28.78 ± 2.02 0.17
End 29.24 ± 1.49 28.64 ± 1.99 0.14
P valuea 0.001 <0.001

WC (cm)
Baseline 95.65 ± 4.61 94.03 ± 6.42 0.213
End 95.29 ± 4.40 93.90 ± 6.34 0.272
P valuea 0.004 0.157

Note. Data are expressed as mean ± standard deviation or frequency (%). P value a:
within-group comparisons resulted from paired sample t-test. P value b: between-
group comparisons from chi-square test for qualitative variables, and indepen-
dent sample t-test for quantitative variables. MET; metabolic equivalent, BMI; body
mass index, WC; waist circumference.
trials. Therefore, it can be a reason for not observing any significant
lipid-lowering effect of saffron in human studies. The effective
mechanisms by which saffron reduce blood lipids in animal models
involve the inhibition of the lymphatic absorption of cholesterol
and the activity of pancreatic lipase as a competitive inhibitor [36].
Baseline 2167.87 ± 596.16 1938.83 ± 428.64 0.137
End 2146.29 ± 675.47 1876.17 ± 340.79 0.091
P valuea 0.79 0.34

CHO (g/d)
Baseline 303.35 ± 80.26 265.64 ± 59.52 0.075
End 297.61 ± 86.32 260.00 ± 45.23 0.070
P valuea 0.59 0.57

Pro (g/d)
Baseline 71.66 ± 30.83 58.34 ± 20.05 0.087
End 66.30 ± 25.24 55.51 ± 13.99 0.080
P valuea 0.101 0.256

Fat (g/d)
Baseline 75.36 ± 25.61 71.02 ± 16.49 0.495
End 76.33 ± 28.01 67.98 ± 13.20 0.201
P valuea 0.82 0.21

CHO (% of energy)
Baseline 56.07 ± 4.08 54.98 ± 2.96 0.157
End 55.93 ± 2.96 55.59 ± 2.35 0.716
P valuea 0.413 0.137

Pro (% of energy)
Baseline 12.90 ± 3.27 12.01 ± 2.87 0.272
End 12.30 ± 2.17 11.85 ± 1.82 0.421
P valuea 0.08 0.85

Fat (% of energy)
Baseline 31.03 ± 5.22 33.01 ± 2.32 0.121
End 31.77 ± 2.92 32.56 ± 1.75 0.258
P valuea 0.49 0.29

Note. Data are expressed as mean ± standard deviation. P value a: within-group
comparisons resulted from paired sample t-test. P value b: between-group com-
parisons resulted from independent sample t-test.



Table 3
Effects of saffron supplementation on serum levels of glycemic markers and lipid profile.

Saffron group (n ¼ 36) Placebo group (n ¼ 39) P valueb

Week 0 Week 8 Change P valuea Week 0 Week 8 Change P valuea

FBS (mg/dL) 118.11 ± 3.55 109.14 ± 6.23 �7.97 ± 5.68 <0.005 119.15 ± 4.03 118.87 ± 6.27 �1.61 ± 6.79 0.76 <0.005
HbA1c (%) 5.85 ± 0.12 5.70 ± 0.11 �0.15 ± 0.11 <0.005 5.88 ± 0.11 5.92 ± 0.12 0.04 ± 0.09 0.01 <0.005
TC (mg/dL) 186.67 ± 17.22 184.54 ± 17.45 �2.13 ± 7.33 0.09 192.69 ± 13.57 190.88 ± 14.60 �1.81 ± 6.98 0.11 0.84
LDL-C (mg/dL) 114.75 ± 13.25 113.55 ± 12.77 �1.19 ± 6.08 0.25 120.31 ± 12.69 117.72 ± 11.34 �2.59 ± 6.42 0.01 0.34
HDL-C (mg/dL) 49.97 ± 11.62 50.25 ± 11.15 0.28 ± 2.32 0.48 52.20 ± 8.80 52.00 ± 9.80 �.20 ± 3.96 0.75 0.52
TG (mg/dL) 101.50 ± 20.34 100.22 ± 17.63 �1.27 ± 4.64 0.11 108.94 ± 18.20 107.84 ± 15.97 �1.10 ± 5.65 0.23 0.88

Note. Data are expressed as mean ± standard deviation. P value a: within-group comparisons resulted from paired sample t-test. P value b: between-group comparisons
resulted from analysis of covariance in the adjusted models (adjusted for age, sex, and baseline values). FBS; fasting blood sugar, HbA1c; glycosylated hemoglobin, TC; total
cholesterol, LDL; low density lipoprotein cholesterol, HDL; high density lipoprotein cholesterol, TG; triglyceride.

Table 4
Effects of saffron supplementation on serum levels of antioxidant and renal markers.

Saffron group (n ¼ 36) Placebo group (n ¼ 39) P valueb

Week 0 Week 8 Change P valuea Week 0 Week 8 Change P valuea

BUN (mg/dL) 10.68 ± 2.92 10.55 ± 2.71 �0.13 ± 0.42 0.06 11.25 ± 3.30 11.11 ± 3.18 �0.14 ± 0.48 0.07 0.92
Cr (mg/dL) 1.07 ± 0.30 1.05 ± 0.28 �0.02 ± 0.05 0.06 1.10 ± 0.30 1.09 ± 0.31 �0.009 ± 0.02 0.057 0.39
DPPH (%) 11.06 ± 3.24 13.46 ± 3.33 2.40 ± 2.02 <0.005 10.00 ± 3.32 9.15 ± 2.94 �0.85 ± 2.11 0.01 <0.005

Note. Data are expressed as mean ± standard deviation. P value a: within-group comparisons resulted from paired sample t-test. P value b: between-group comparisons
resulted from analysis of covariance in the adjusted models (adjusted for age, sex, and baseline values). BUN; blood urea nitrogen, Cr; creatinine, DPPH;
diphenylpycrylhydrazyl.
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However, lipid metabolism pathways in rat and mice models differ
from humans, and so generalization of findings from animal studies
to human beings should be done with caution.

As observed in our study, other clinical trials [14] or the animal
studies [35,47,48] also showed the beneficial effect of saffron on
glycemic control. There are some mechanisms that contributed to
beneficial effect of saffron on glycemic control, such as inhibition of
renal glucose reabsorption, reduction of insulin resistance by
stimulation and regeneration of b cells in islets of Langerhans, and
also enhancement of glucose uptake and insulin sensitivity in
skeletal muscle cells mediated by adenosine monophosphate-
activated protein kinase/acetyl-CoA carboxylase (AMPK/ACC) and
mitogen-activated protein kinases (MAPKs) pathways [49,50].

According to the International Diabetes Federation (IDF) defi-
nition [51], HbA1c is measured to determine the average level of
blood glucose over the past 2e3 months. Therefore, considering
budget constraints and also possible less compliance and cooper-
ation of patients in the longer follow-up period, we decided to
perform this study for 2 months. Finally, our results showed that
there was a statistically significant decrease in HbA1c levels after 2
months of saffron supplementation compared with placebo;
however these changes were not clinically significant. It is likely
that if HbA1c had been measured after a longer time period (3
months), there was more chance to observe clinically significant
changes; however, due to mentioned reasons, it was not possible.

Another findingwas increased levels of DPPH radical scavenging
activity, which could be interpreted as the increased antioxidant
activity is associated with the capacity of saffron to act as antioxi-
dant by donating a hydrogen atom to the DPPH radical anion [25].
Saffron contains more than 150 volatile and several nonvolatile
compounds, among them, crocins, picocrocin, crocetin, carotene
and safranal are considered as major biologically active compounds
[39,52]. These ingredients modulate the antioxidant gene expres-
sion and up-regulate mitochondrial antioxidant genes, which can
result in a reduced generation of mitochondrial reactive oxygen
radicals [50]. Another study by Mousavi et al. also reported that
saffron extract and crocins could decrease the glucose-induced
neurotoxicity and reactive oxygen radicals production [53].

As strength, our study was a double-blind randomized placebo-
controlled trial with high compliance in consuming the saffron pills
(90%). Moreover, assessment of dietary intake and physical activity
level was considered in the study protocol. Given these strengths,
some potential shortcomings should be considered in our study.
First, this trial was designed for evaluating the effects of saffron
supplementation at 2 months, and the changes observed after a 2-
month intervention cannot necessarily be extrapolated to the long-
term effects. Therefore, larger scale trials with longer follow-up are
clearly needed to better establishing the long-term efficiency,
safety and possible adverse effects. Second, serial assessments of
outcomes were not conducted during the study period, and
measured only at baseline and at the end of the follow-up period.
Third, we did not stratify randomization by sex, which might
possibly affect our results. However, the findings were not changed
significantly after adjustments for sex. Moreover, compared with
the prescribed dosages of saffron in animal studies, the chosen dose
in our study may have been inadequate to induce significant
changes in some variables, such as lipid profile.

In conclusion, 8 weeks of saffron supplementation in over-
weight/obese individuals with prediabetes could improve glycemic
and antioxidant status with no effect on BUN and creatinine, and so
it seems that saffron as a beneficial and relatively safe herbal sup-
plement can be recommended for prediabetic individuals. How-
ever, this supplementation appeared did not affect lipid
concentrations. Further large scale trials with longer follow-up
period and higher doses are needed to better understand the effi-
ciency and safety of saffron for long-term use as a routine
treatment.
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