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Saffron, the stigmas of Crocus sativus L., has been mentioned extensively in the traditional reference 
texts as a herbal medicine. Many clinical trials have been conducted on this valuable herbal substance 
and its main constituents following numerous cellular and animal assessments. In the present review, 
we have collected almost all of these clinical studies to clarify how much knowledge has clinically 
been achieved in this field so far and which scientific gaps are needed to be filled by more studies. 
A comprehensive literature review was conducted through a two-round search. First, we performed a 
general search for identifying the human disorders against which saffron was studied. Then, we searched 
specifically for the combination of saffron keywords and each disease name. Scientific databases including 
Scopus, PubMed, and Web of science were used for this search. Studies were collected through electronic 
databases from their inception up to August 2021. The largest number of these clinical studies represent 
the investigations into saffron efficacy in different neurological and mental disorders, particularly 
depression. This substance has clinically revealed significant protective effects against various 
types of depression, age-related macular degeneration, and allergic asthma. In some cases, such as 
sexual dysfunction, cognitive and metabolic disorder, the effects of saffron are still clinically open to 
dispute, or there are limited data on its positive influences. Overall, saffron and its constituents have 
promising effects on human disorders; however, it needs more clinical evidence or meta-analyses to 
be confirmed.
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Introduction
Nature is the best innovator to introduce novel 

therapeutic agents or at least novel precursors for semi-
synthetic drugs. Logically, natural compounds are more 
likely to be biologically compatible with the human body 
than those chemically synthesized because firstly, they are 
produced by other living organisms, and secondly, they have 
probably been tested, used, and then introduced to us by 
our ancestors, generation by generation. Furthermore, now 
a lot of effective natural drugs or natural substance-derived 
drugs, such as some antibiotics or anticancer medications 
have been developed and clinically been applying (1). Thus, 
natural, abundant resources should be carefully screened.

Saffron, stigmas of Crocus sativus L. plant, has been 
mentioned extensively in the traditional reference texts as 
a herbal medicine. It is also widely used as food coloring 
and flavoring (2). The role of saffron in the food industry 
not only has been preserved but also developed so far (3). 
Moreover, in modern pharmacological studies, the effects of 
saffron and its most important constituents, crocin, safranal, 
crocetin, and picrocrocin against neurological, behavioral, 
cardiovascular, ocular, and metabolic disorders have been 
investigated especially in animal models. There are also a lot 
of clinical studies showing the beneficial effects of saffron 
or its active ingredients as the main or complementary 
treatment regimen in mentioned diseases (4-7). These 
promising effects of this valuable substance have resulted 
in developing some patent products or producing some 

pharmaceutical formulations available in drug stores as 
supplements in some countries (8).

In this comprehensive review, we will discuss the 
clinical trials which have been performed to investigate 
the protective effects of saffron against different human 
disorders (Figure 1) in separate parts.

Method
A comprehensive literature review was conducted 

through a two-round search. In the first round, general 
related keywords were chosen to make the search results 
broad enough, including (saffron or crocin or safranal or 
crocetin or crocus) and (disease or disorder or clinical 
or trial or study or patient) with the title/abstract filter. 
Then, the most relevant articles were retrieved and the 
second search was specifically performed using the above-
mentioned saffron keywords in combination with each of 
obtained disease names, their equivalents, and derivatives 
(for example “major depressive disorder” or depression or 
depressive). Scientific databases including Scopus, PubMed, 
and Web of science were used for searching. Studies were 
collected through electronic databases from their inception 
up to August 2021. The advanced search process was 
conducted only among human clinical trials (details in 
Figure 2). Figure 1 has been prepared by Adobe Photoshop 
2020, Figure 2 by Microsoft Powerpoint 2010, and Figure 3 
by Microsoft Excel 2010. 
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Neurological and psychiatric disorders
The largest number of clinical studies on saffron belongs 

to this part which consists of a broad spectrum of diseases 
listed below and discussed in detail, including Alzheimer’s 
disease (AD), depression, anxiety, premenstrual syndrome 
(PMS), obsessive-compulsive disorder (OCD), attention 
deficit hyperactivity disorder (ADHD), sleep disorder, pain, 
ischemic stroke, and multiple sclerosis (MS) (Figure 2). 
It is interesting to know that the effects of saffron and its 
constituents on neurological disorders are not limited only to 
the mentioned cases and there are also “preclinical” studies 
evaluating the effects of saffron on MS (9, 10), Parkinson’s 
disease (11, 12), Post-traumatic stress disorder (PTSD) (13), 
neuropathic pains (14, 15), schizophrenia (16), spinal cord 

injury (17, 18), tremor (19), traumatic brain injury (20), and 
cerebral ischemia (21, 22), but they have not reached the 
clinical phase yet.  

Alzheimer’s disease (AD)
Alzheimer’s disease is typically accompanied by memory 

and cognition decline, dependency on others, experiencing 
psychological complications such as hallucination in some 
cases, and early death. AD has a social and economic 
burden on communities and it is predicted to be 3 times 
more prevalent in 2050, because of higher population 
ages in the future. At present, although there is no definite 
cure for AD, pharmacotherapy with Acetyl-cholinesterase 
inhibitors including donepezil, galantamine, rivastigmine, 
and N-methyl-D-aspartate (NMDA) receptor antagonist, 
memantine, can help patients to have milder symptoms. 
Some non-pharmacological treatments can also relatively 
improve their quality of life (23).

Up to now, nine clinical trials have been conducted to assay 
the effects of saffron on different levels of neurocognitive 
impairments. The first study was performed from 2007 
to 2009 and it was multicenter, randomized, and double-
blind. In this study, two groups of 27 patients with mild-to-
moderate AD were given only either saffron (15 mg/d during 
the first month and then 30 mg/d to the end) or donepezil (5 
mg/d during the first month and then 10 mg/d to the end) 
for 22 weeks. The findings showed that the effects of total 
ethanol extract of saffron on global cognitive and clinical 
signs and symptoms of patients (monitored by Alzheimer’s 
Disease Assessment Scale-cognitive subscale (ADAS-cog) 
and Clinical Dementia Rating Scale-Sums of Boxes (CDR-
SB)) were comparable to the effects of donepezil with fewer 
side effect (vomiting). Although both groups of patients 
were improving in terms of the scales, neither donepezil nor 
saffron had statistically significant effects after 22 weeks in 
comparison with the baseline. The other point is that there 
was no placebo arm in this study to detect any placebo 
effects (24). The other similar study had a shorter duration 
(16 weeks) and fewer volunteers (46 cases), but it was 
controlled with a placebo. The results of this clinical trial 
demonstrated a significant positive effect of saffron capsules 

 

  
Figure 1. Effects of saffron and its constituents were assessed on 
different human diseases. The question mark shows controversial 
effects, the black tick mark shows significant effects, the gray tick 
mark shows relatively significant effects and the multiplication sign 
shows no significant effects
MDD: Major depressive disorder; PMS: Premenstrual syndrome; 
HTN: Hypertension; MetS: Metabolic syndrome; IBS: Irritable bowel 
syndrome; OA: Osteoarthritis; ADHD: Attention deficit hyperactivity 
disorder; OCD: Obsessive-compulsive disorder; CIS: Cerebral ischemic 
stroke; AMD: Age-related macular degeneration; POAG: Primary open-
angle glaucoma; DM: Diabetic maculopathy

 

 
Figure 2. Flowchart of the search process and exclusion criteria
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(15 mg, BID) on patients in comparison with those who 
received a placebo. The efficacy of saffron in this study, after 
shorter duration of treatment, was surprisingly more than in 
the aforementioned trial and unlike it, the cognitive profiles 
of cases were significantly better than the baseline in the 
saffron group (25). The alleviating effects of saffron on mild 
cognitive impairment were also demonstrated by another 
one-year clinical study; however, it has several serious weak 
points, the most important of which include not mentioning 
the amount of saffron administered, no placebo group, small 
sample size (35 subjects), and no randomized grouping 
(26). Cicero and his co-workers (2016) used saffron (30 mg) 
in combination with Bacopa monnieri dry extract (320 mg), 
L-teanina (100 mg), some vitamins (B6 (9.5 mg), B7 (450 
mcg), B9 (400 mcg), B12 (33 mcg), D (25 mcg)) and copper 
(2 mg) in one capsule to assess its effects on self-perceived 
(not previously diagnosed) cognitive impairment. This 
human assessment was conducted on 30 participants for a 
month. Cognitive function including orientation, attention, 
memory, language, and visual-spatial skills of participants 
was evaluated by Mini-mental State Examination (MMSE) 
only at the beginning and the end of the study; therefore, the 
trend of alterations has not been determined. One of these 
nutraceutical capsules per day, after just one month, could 
significantly increase the MMSE score compared with the 
initial level and the randomized placebo group. Thus, it can 
be inferred that concurrent intake of these herbal extracts 
and vitamins could potentiate the final effectiveness (27). 

Two other clinical studies worked on moderate-to-severe 
or major cognitive disorders. Farokhnia and his colleagues 
revealed that 30 mg/day of saffron could diminish moderate 
to severe AD, which is statistically comparable with 20 mg/
day of memantine. In this trial with 68 cases, finally, those 
who received saffron and memantine respectively had 9.18% 
and 7.79% decreases for the score of cognitive dysfunction 
(Severe Cognitive Impairment Rating Scale, SCIRS). In 
contrast, the related figure of the article reveals the average 
effect of memantine on SCIRS scores was a little more than 
saffron during the first 6 months of the study. Consequently, 
saffron possibly needs more time to be effective. It is also 
important to say that the statistical comparison of the final 
effectiveness of both treatments with their baseline has not 

been reported and also there is no placebo group in this 
study, so we cannot conclude the definite protective effect of 
saffron and even memantine against moderate to severe AD 
(28). The latest clinical study in 2018 has evaluated the effects 
of a mixed formulation containing saffron (30 mg) and sedge 
(500 mg) given twice a day, and Astragalus honey (5 g) given 
daily on patients with previously diagnosed major cognitive 
disorder. This herbal combination was administered as a 
supplement for patients who were taking their main anti-AD 
medications. The trial was randomized, double-blind, and 
placebo-controlled on 60 participants. The findings suggest 
significant beneficial effects of this 2-month complimentary 
treatment compared with the placebo-treated patients, in 
the aspects of attention, memory, language, and visual-
spatial function; nevertheless, fluency of the test subjects 
was not significantly affected. The dosage of saffron used in 
this study was twice as much as what has been chosen in 
most studies. Considering that the participants were taking 
their main medications concurrently, the results would have 
been more reliable if they had set a similar main medication 
plan for all of them, if possible, or they had reported and 
compared their mediations in both groups. Another 
interfering factor in this study was that the education level 
in the test group was significantly higher than the control 
group, which may have affected the patients’ adherence to 
the therapies (29). 

The studies mentioned above have been performed 
on cases suffering from cognitive disorders without any 
unstable severe diseases. Moazen-Zadeh et al. (2017) 
studied the impact of saffron on cognitive decline developed 
following Coronary Artery Bypass Graft (CABG) surgery in 
37 patients (in a randomized, double-blind, and placebo-
controlled trial). Finally, the researchers concluded that 
the 3-month intervention with 30 mg/day of saffron 
(divided into two doses, started from two days before 
surgery) failed to be significantly effective on MMSE scores 
in comparison with the baseline and the placebo (30). 
Neurocognitive impairment as a neurological side effect 
of medical interventions was also considered by other 
researchers in 2012. Their purpose was to examine saffron 
(30 mg) in combination with Cyperus rotundus (500 mg) 
and honey (5 g), against electroconvulsive therapy (ECT)-

 

 

 

 

 

 

 

Figure 3. Percentage of clinical trials in each disorder
PMS: Premenstrual syndrome; OCD: Obsessive-compulsive disorder; ADHD: Attention deficit hyperactivity disorder; AMD: Age-related macular 
degeneration; POAG: Primary open-angle glaucoma; DM: Diabetic maculopathy; HTN: Hypertension; IBS: Irritable bowel syndrome; MS: Multiple 
sclerosis
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induced decreased memory in a randomized and double-
blind trial. Eighty-four candidates for ECT (3 times a week 
for 6–10 sessions) received this herbal combination twice 
a day, from the start of ECT, for 40 days. The cognitive 
score of these subjects was evaluated (using Addenbrooke’s 
Cognitive Examination-Revised (ACE-R)) before ECT and 
at the different stages after it. In the end, they realized that 
the ACE-R score in the patients treated with the herbal 
combination was significantly higher after the first and 
second months from the last session of ECT. However, 
contrary to the purpose of this trial, there is no significant 
memory decline in the placebo-treated group after ECT. 
Accordingly, we can solely conclude that these herbs have 
an improving effect on the cognition of these cases in a 
time-dependent manner (31). 

The positive influence of ethanol extract of C. sativus 
petals on visual short-term memory (VSM) of humans 
was demonstrated in another human study. In this study, 
performers firstly examined 20 subjects with three 
psychophysical tests presenting the VSM function (contrast 
sensitivity, retention of VSM, and n-back memory test), 
then treated them with either petal extract of C. sativus (30 
mg/day) or placebo (10 subjects in each group) for 3 weeks 
and finally repeated the three examinations. Observations 
revealed that this extract significantly amplified human 
VSM, whereas cases in the placebo group were not 
remarkably affected (32).

Based on the available evidence and the report of a meta-
analysis study (33), we cannot deny the protective effects of 
saffron on memory impairments due to AD or other kinds 
of disorders. On the other hand, because of the low validity 
of some clinical trials and several errors or under-reporting 
in some of them, we cannot also be assured about the saffron 
protective effects; therefore, we need more clinical studies 
with a precise design, a large sample size, which include 
three arms of saffron, an anti-AD drug, and placebo.    

Depressive disorders
Based on the estimation of the world health organization 

(WHO), in the year 2015, approximately 322 million people 
were suffering from major depressive disorder (MDD) 
worldwide, and it is still rising now. MDD is more prevalent 
in females than males of all ages (15 to more than 80 years 
old) and in all geographic regions (Region of the Americas, 
African, Eastern Mediterranean, European, South-East 
Asia, and Western Pacific Region). “Depressive disorders 
led to a global total of over 50 million Years Lived with 
Disability (YLD) in 2015. More than 80 % of this non-
fatal disease burden occurred in low- and middle-income 
countries,” WHO reported. This psychiatric disorder can 
lead to suicide and death, especially in 15-to-29-year-old 
individuals (34). According to the Diagnostic and Statistical 
Manual of Mental Disorders, Fifth Edition (DSM-5), these 
patients usually undergo decreased mood, lose their passions 
and motivations, or feel worthless. There are also other 
symptoms that they may experience, such as weight changes 
(more than 5% of body weight in a month), sleep disorders, 
etc. Importantly, these problems cause occupational, 
social, and familial dysfunction. Pharmacotherapy and 
psychotherapy are routinely used to manage MDD. The 
other methods are also applied, including ECT, repetitive 
transcranial magnetic stimulation, vagal nerve stimulation, 
and more recently, deep brain stimulation (35). 

Major depressive disorder (MDD)
Total extract of two parts of C. sativus has been assayed 

against MDD: stigmas and petals. Three clinical studies 
evaluated crocin, one of the active ingredients of saffron 
against depression. Moreover, in four studies, saffron 
was given along with an anti-depressant drug as adjuvant 
therapy (three of them), or concurrently with another herbal 
substance, curcumin. All clinical studies on different kinds 
of depression are randomized and double-blind, except for 
the cases whose design has particularly been mentioned. 
The details of treatments in different studies have been 
summarized in Table 1.  

Two separate trials demonstrated that encapsulated 
saffron extract had statistically the same effects as imipramine 
and fluoxetine in patients with mild-to-moderate MDD 
(diagnosed by DSM-4); furthermore, it exhibited significant 
effects versus baseline after the first month of treatment 
(36, 37). Anti-MDD influence of saffron capsules was 
also compared with placebo, and there was a significant 
difference between these two groups at the end of the sixth 
week (38). The side effects of saffron were not statistically 
different from fluoxetine and placebo, whereas its sedation 
and dry mouth were significantly lower than imipramine 
(36, 37). The last three mentioned studies were conducted 
in the similar time range of January 2002 to February 2004 
and in the same place of the outpatient clinic of Roozbeh 
Psychiatric Hospital (Tehran, Iran), with similar inclusion 
and exclusion criteria, saffron source, capsule preparation 
method, and saffron daily dosage (36-38). Given this point, 
we can deduce from all their results data together: saffron 
is significantly more effective than placebo in the treatment 
of mild-to-moderate MDD, comparable to imipramine and 
fluoxetine, with lower side effects. Pharmacotherapy with 
synthetic drugs can cause symptom improvement as early 
as the first 1 to 2 weeks of treatment; however, remission 
is often observed after 8 to 12 weeks from the treatment 
initiation (35). Consequently, at least 8-12 weeks are a more 
reliable treatment duration to assess a new antidepressant 
compound and compare it with a synthetic drug. In the 
indicated trials, which have been the first clinical trials in 
this field, the dosage of the saffron extract was calculated 
based on an animal study (37); nevertheless, evaluating 
two or more dosages would have been more informative. 
Another clinical trial was limited to elderly people who 
were aged more than 60 and were diagnosed with MDD 
based on DSM-5. The findings of this study also suggested 
statistically similar anti-depressant effects between two 
groups of saffron and sertraline treatment; however, the 
lack of a placebo group in this trial raises the question of 
how significant these anti-depressant effects were. Based 
on the results of this trial, participants in the saffron group 
experienced no headache, vertigo, and sleep disorders while 
these side effects appeared in 2-3 of the participants in the 
sertraline group (39). 

As well as stigmas, the extract of petals of C. sativus has 
been investigated against mild-to-moderate MDD versus 
placebo and fluoxetine in two different studies. In the first 
one, the final analyses revealed that Hamilton Depression 
Scores (HDS) in the test group were significantly lower than 
the placebo group and also the baseline (40). Furthermore, 
the extract of petals was as effective as fluoxetine against 
mild-to-moderate MDD in the second study (41). As the 
studies suggested, both extracts of stigmas and petals of C. 
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Table 1. Some details of saffron treatment and study design against depressive disorders in existing clinical trials

* MDD:Major Depressive Disorder; TID: Divided into three doses per day; BID: Divided into two doses per day; CAD: Coronary Artery Disease; Mets: 
Metabolic Syndrome; PCI: Post-Percutaneous Coronary Intervention; CABG: Coronary Artery Bypass Graft
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Sativus have protective effects on MDD, so these two parts 
must have one or more active compounds in common. 
Akhondzadeh Basti and his colleagues showed that the 
petals and stigmas of this plant had the same effectiveness 
and also side effects. The effects of both extracts were time-
dependently significant in comparison with the baseline 
(42). A meta-analysis of the randomized trials in 2013 
showed that most of these studies have a high quality and 
based on them, the alleviative influence of crocus extracts 
on mild-to-moderate MDD was concluded. However, future 
studies enlisting more subjects, from different countries, 
and with a longer duration of follow-up were suggested to 
prove the efficacy of these valuable extracts (43). 

As indicated earlier, there are three clinical studies in 
which saffron was administered as add-on therapy. Moosavi 
and his colleagues compared two different doses of saffron 
extract plus fluoxetine in terms of their effectiveness against 
mild-to-moderate MDD and side effects. The findings 
exhibited a significantly better efficacy of saffron with 80 
mg/day than 40 mg/day. Side effects, including nausea, 
dizziness, headache, drowsiness, and insomnia in both 
groups were statistically the same (44). In the other study, 
one group was treated with saffron and fluoxetine while 
the second group was treated with placebo and fluoxetine. 
Finally, the results represented that there was no significant 
difference between the two groups neither in the Beck 
depression scale nor lipid profiles of individuals. One 
important reason can be the use of 30 mg saffron powder 
packed in a capsule in this study, despite the other studies 
which have used 30 mg of the saffron dried hydro-alcoholic 
extract which may have more potency. A shorter duration 
of treatment (4 weeks) may also have interfered with the 
emergence of saffron effects (45). Despite the last study, the 
addition of a saffron regimen to the previous anti-depressant 
treatment of patients with persistent mild-to-moderate 
depression significantly improved their score on clinician-
report MADRS (Montgomery-Asberg Depression Rating 
Scale) in comparison with a placebo group. However, there 
is also a controversial outcome in the self-report MADRS-S, 
which showed no significant effects versus placebo (46). To 
recapitulate these three adjacent therapies, higher doses of 
saffron (40 and 80 mg/day, based on Moosavi et al. study) 
may be needed for yielding significant effects.  

Crocin is one of the main active ingredients of saffron 
which is a hydrophilic component and enters into the 
hydro-alcoholic extract of saffron. Talaei and his colleagues 
attempted to understand whether crocin is responsible for 
the anti-depressant effects of saffron in patients suffering 
from mild to moderate MDD. They designed a randomized 
and double-blind clinical trial with two arms. Both groups 
were treated with one of the selective serotonin reuptake 
inhibitors (SSRIs), whilst they concurrently received 
either crocin or placebo. Eventually, the results exhibited a 
significant difference between the two groups, in addition 
to a significant improvement observed in both groups at 
the end of the study (47). In the other trial, crocin effects 
were compared with the total extract of saffron not only 
on depression but also on health-related quality of life and 
sexual desire in patients with coronary artery disease (CAD). 
As it was shown, both crocin and total extract significantly 
alleviated only depression and quality of life scores, versus 
placebo and baseline. Crocin was a little effective, but 
not statistically more effective than the total extract (48). 

Additionally, another clinical trial on moderate-to-severe 
MDD cases (unlike other trials) with metabolic syndrome 
revealed that administration of crocin could significantly 
mitigate Beck Depression Inventory (BDI) scale, and its 
ameliorating effects were not accompanied by remarkable 
lower serum pro-oxidant/anti-oxidant balance in patients 
(49).    

Some researchers focused on MDD correlated with 
post-percutaneous coronary intervention (PCI). In this 
project, the patients with mild-to-moderate MDD who had 
experienced PCI during the last 6 months of the study were 
included. The researchers compared the effect of the saffron 
extract with fluoxetine, as a standard treatment. The results 
suggested that saffron extract and fluoxetine possessed 
statistically similar effects. Eighty-five percent of patients 
in the saffron group and eighty percent of patients in the 
fluoxetine group reached the complete response (≥50% 
reduction in the score of Hamilton Depression Rating Scale 
(HDRS)), although the authors did not separately report the 
comparative analyses between the final and the baseline of 
the subjects’ depression score in both groups (50). 

 
Postpartum and post-menopausal depression

The importance of efficient treatment for postpartum 
depression is more than other kinds of depression because 
two humans are affected in this case: the mother and her 
baby; so, any negative consequences would be two-fold 
more than other depressions (51). As a result, finding an 
effective and safe medication for breastfeeding mothers 
would be valuable. With this approach, saffron as a herbal 
drug was assessed in two randomized and double-blind 
clinical studies. One of them showed the significant 
effectiveness of standardized saffron capsules versus placebo 
and baseline. The findings also demonstrated no significant 
adverse effects in the saffron group compared with the 
placebo group. The reported side effects were bleeding gums 
(one), gastrointestinal disorder (two), hypersomnia (one), 
insomnia (one), and breast milk reduction (two). There was 
no side effect in the subjects’ infants as well (52). In addition 
to this trial, the other study proposed that saffron extract 
strongly resembled fluoxetine in improving effects on 
postpartum depression. However, the results were flawed by 
not reporting the P-value between final and baseline scores. 
There were more cases of headache, dry mouth, daytime 
drowsiness, constipation, and sweating in the fluoxetine-
treated subjects than in the saffron-treated ones, although it 
was not statistically significant (53). 

There is another study that has been conducted to 
assay the effects of saffron on postmenopausal women 
suffering from hot flashes and mild-to-moderate depression 
simultaneously. The volunteers were followed up by the 
Hot Flash-Related Daily Interference Scale (HFRDIS) and 
HDRS at first and every two weeks of study until 6 weeks. 
The results demonstrated that saffron decreased both scores 
significantly more than placebo. However, they did not 
indicate any analysis versus baseline like some prior studies 
(54). 

Taken together, extracts of stigma and petals of C. sativus 
L. have exerted promising effects on humans against mild-
to-moderate depression without any significant side effects. 
A meta-analysis that has been carried out on seven of 
these randomized controlled trials (RCTs) in the year 2018 
supported this conclusion (55). Findings demonstrated the 
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time-dependent effectiveness of saffron. In one study also 
dose-dependency of the saffron effects was shown (80 mg/
day versus 40 mg/day). Although most of studies used 30 
mg/day of extract, evaluating higher dosages in the future 
studies can be profitable. As the last point, using the hydro-
alcoholic extract of stigmas or petals is preferred in order to 
take advantage of this herb.   

Comorbid depression and anxiety  
MDD is highly accompanied by other mental disorders, 

in approximately 75% of cases (56). A recent study 
demonstrated that anxious distress was diagnosed in two-
thirds of MDD outpatients (57). It has also been indicated 
that this comorbidity can lead to more severity and disability 
of anxiety in these patients (56). 

The three following randomized double-blind clinical 
trials have been performed on patients struggling with a 
mixed anxiety-MDD disorder diagnosed by DSM IV or 
V. In the first study, although the dried stigmas were used 
in the saffron group rather than its extract, a much higher 
dose, about 3-fold more than the usual doses (30 mg/day) 
was administered. Eventually, a significant difference was 
found between treatment and placebo in both anxiety and 
depression scores; however, the statistical analysis of the 
scores after 12-week treatment in comparison with the 
baseline has not been reported. The saffron capsules had 
not been standardized before the study, which reduces 
the article’s validity. Considering that the performers have 
chosen a relatively higher dose of saffron stigmas, it would 
have been valuable, if they had assessed the safety or any 
adverse reactions (58). In another study, saffron extract had 
statistically similar effects to citalopram in these patients. 
Although there was no placebo group, citalopram and saffron 
had significant effects versus baseline from the second 
week. The remission rate of the saffron group changed from 
6.7% in the second week to 63.3% in the sixth week, while 
it was from 0 to 86.7% in the citalopram group. It appears 
saffron had an earlier onset of action. Comparison between 
side effects of saffron extract and citalopram showed that 
some adverse effects were less frequent in the saffron group 
including vertigo, drowsiness, gastritis, anger/rage, and 
palpitation; however, their differences were not significant 
(59). Effects of hydro-alcoholic extract of saffron were also 
evaluated in patients with both type-2 diabetes and mixed 
anxiety-depression. In this double-blind and randomized 
trial, subjects were just allowed to take metformin and 
glibenclamide for managing their diabetes. At the end of the 
study, the items of anxiety, depression-anxiety, depression, 
life satisfaction, and sleep disorder were analyzed between 
saffron extract and placebo groups. Saffron was only effective 
against anxiety, depression-anxiety, and sleep disorder. 
Contrary to the above-mentioned studies, saffron extract 
failed to exert any anti-depressant effects in these cases (60); 
the reason can likely be the interference of diabetes or its 
related medications.

The aim of the next clinical study was the evaluation of 
a standardized saffron extract in young participants (12–16 
years old) with a diagnosis of mild-to-moderate anxiety or 
depression. The cases were monitored by the Revised Child 
Anxiety and Depression Scale (RCADS) which has several 
subscales of separation anxiety, social phobia, generalized 
anxiety, panic, obsessions/compulsions, and depression 
with two versions of self-report and parent-report. Given 

this questionnaire, the mean percentage of improvements 
from the initiation to the end of the trial in the saffron 
group was significantly more than in the placebo one in 
the opinion of both patients and their parents; whereas, the 
percentage of responders to saffron was significantly higher 
than placebo only from the perspective of the patients 
themselves. Inconsistency in some results obtained from 
the parent reports or some mismatches between two reports 
makes the final decision uncertain (61). Using an expert-
based instrument for monitoring could reduce these types 
of variations and uncertainties.

In the rest of the trials, a diagnosis of anxiety and/or 
MDD was not necessarily considered an inclusion criterion. 
Each study has worked on possible anti-anxiety and/or anti-
depressant effects of saffron on self-reported mood disorders 
in a special group of individuals: physically healthy, post-
CABG, and diabetic patients. 

Accordingly, the first study investigated the efficacy of 
two different dosages of the saffron extract on anxiety, mood, 
and sleep quality in healthy individuals. The volunteers 
were selected on the condition that they complained about 
a decreased mood even without any diagnosed mood 
disorder. This trial revealed that only the higher dosage of 
saffron extract (28 mg/day) significantly improved the scores 
of negative effect, depression, and anxiety in comparison 
with the placebo arm (62). Secondly, investigation into 
the influence of saffron extract on post-CABG patients 
under 70 years old demonstrated no significant changes in 
anxiety-depression and cognition scores after treatment. 
Surprisingly, despite the declarations in this article and also 
some other evidence (63-65), the subjects did not show 
any significant anxiety-depression or cognitive disorder 
after surgery. It should also be noticed that the number of 
subjects who completed the study was small (37) (30). In 
the third study, the possible alleviating impact of saffron on 
sleep disorder or anxiety of diabetic patients was examined 
with a very high dose of saffron and a very short duration 
of treatment. Although there was a significant decrease in 
the scores of anxiety and sleep disorder in the saffron group 
compared with the baseline, the demographic data of the 
participants were not statistically compared between the two 
groups. The authors reported that 96% of participants were 
married or 30 % of them had a master’s degree, but their 
distribution between the two groups was not explained. 
Moreover, they did not statistically compare the severity 
of anxiety or sleep disorder of patients at baseline. These 
factors can interfere with the assessments. Meanwhile, safety 
evaluations were not reported, considering that saffron was 
acutely administered in this study (66).

All in all, as a new meta-analysis concluded, saffron could 
be an effective anti-depressant agent; however, more multi-
center and large-scale clinical trials including participants 
in different ethnic groups are recommended (67). The 
possible molecular mechanisms of the anti-depressant 
effects of saffron and crocin have been investigated in 
some preliminary animal studies, which need a separate 
comprehensive discussion. For instance, these experiments 
suggest that an increase in the phosphorylation of cyclic-
AMP response element-binding protein (CREB),  an 
elevation of the level of brain-derived neurotrophic factor 
(BDNF) (68-71), and a reduction in inflammation and 
oxidative stress (72) might be responsible for these anti-
depressant effects.
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Premenstrual syndrome (PMS)
Some women experience unpleasant symptoms, which 

can be psychiatric and/or somatic, in the luteal phase of 
their menstrual cycle. These symptoms disappear as soon as 
the first days of menstruation. The negative point is that this 
syndrome disrupts their normal daily activities. It can be 
prevented by pharmacotherapy with some of anti-depressant 
drugs or contraceptives (73). However, a survey in the 
United States showed that 80% of women would prefer non-
pharmacological treatments such as supplements (74). So, 
assessment of the herbal active substances can be valuable. 
Only one double-blind, randomized and placebo-controlled 
clinical trial has been conducted to investigate the possible 
effects of saffron against PMS. Twenty-four women, who 
received 15 mg of saffron extract twice daily were compared 
with the twenty-three subjects receiving placebo capsules 
with the same administration. They were followed up by 
HDRS and Total Premenstrual Daily Symptoms (TPDS). 
Although both scores of subjects at the start point were 
statistically the same, after 2 months, they were significantly 
lower in the saffron group than the respective ones in 
the placebo group and also the baseline. As a result, it 
demonstrated that saffron extract may significantly improve 
menstrual-related mood disorders as well (75).

 
Obsessive-compulsive disorder (OCD)

The saffron extract was also examined for any positive 
effects on OCD, an intensively disabling and annoying 
neuro-psychiatric disorder, which decreases patients’ 
quality of life. It is usually managed by pharmacotherapy 
and/or psychotherapy while there are some new methods 
including electroconvulsive therapy and transcranial 
magnetic stimulation (76).

Esalatmanesh and her colleagues (2017) studied 46 mild-
to-moderate OCD patients based on test revision of DSM-
IV and Yale-Brown Obsession Compulsion Scale (Y-BOCS). 
They were randomly categorized into two groups, one of 
which received commercial saffron extract (30 mg/day) for 
10 weeks. In parallel, the other group received 100 mg/day 
of fluvoxamine as a control. The final scores were analyzed 
between two groups after 2, 4, 6, 8, and 10 weeks. There was 
no difference between the positive effects and adverse effects 
of these two compounds. Although fluvoxamine is one of the 
standard treatments for OCD, its effectiveness should have 
been confirmed at least either by statistical analysis versus 
its baseline or a placebo group (77). A new similar study 
has been performed to compare crocin effects (15 mg/day 
during the first month of treatment, then 30 mg/day for the 
second month) with fluoxetine (20 mg/day and 40 mg/day, 
respectively for the first and second month) against mild-
to-moderate OCD. Finally, this study also revealed the same 
findings as the former one with both Y-BOCS and HARS 
scores with two differences. First, it showed statistically 
significant effects of both treatments in comparison with 
their baseline, which makes it more reliable. Second, crocin 
revealed significantly lower side effects versus fluoxetine 
(78). 

These two double-blind and randomized studies suggest 
promising effects of saffron and its constituent, crocin, 
against OCD; however, using a placebo group and a bigger 
sample size in both studies would have minimized possible 
errors and given us a more reliable result.  

Attention deficit hyperactivity disorder (ADHD)
This disorder, as its name implies, appears by the 

inability to concentrate and also overactivity. The onset 
of this disorder is most often in childhood but if it is not 
seriously considered, it will remain even until adulthood. 
The prevalence of ADHD is 5 times more in males than 
females. It has been reported that behavioral interventions 
at least 8 weeks before main pharmacotherapy can lead to 
a better response to the treatment (79). ADHD has been 
regarded as another target for saffron effects. It possessed 
comparable effects to methylphenidate in 6–17 year-old 
patients. Both saffron and methylphenidate capsules were 
gradually administered to the maximum dose of 20 mg/day 
for children lower than 30 kg and 30 mg/day for children 
higher than 30 mg/day. The participants were monitored 
by two versions of the teacher- and parent-reported ADHD 
Rating Scale (ADHD-RS). The duration of this double-blind 
and randomized clinical trial was 6 weeks with a sample size 
of 50. Treatments with saffron and methylphenidate caused 
respectively 52% and 56% reduction in the teacher-reported 
version of ADHD-RS. In this trial, a placebo arm was not 
considered. The experienced side effects of saffron were less 
than methylphenidate, but its difference was not statistically 
significant. It is too soon to be assured about the efficacy of 
saffron extract against ADHD (80). Accordingly, more long-
term placebo-controlled trials are suggested in this field. 

Sleep disorder
Four randomized, double-blind, and placebo-controlled 

clinical trials have recently been published, which applied 
saffron extract against insomnia. Lopresti and his colleagues 
studied 63 healthy subjects with self-reported sleep 
insufficiency in two categories including those treated with 
either saffron (14 mg, BID) or placebo for 28 days. They 
observed significant time-dependent enhancement in the 
scores of the Insomnia Severity Index (ISI), Restorative 
Sleep Questionnaire (RSQ), and some domains of the 
Pittsburgh Sleep Diary (PSD) such as sleep quality and the 
number of awakenings after sleep onset. They additionally 
demonstrated that these positive effects may not associate 
with mood improvement because the scores on depression, 
anxiety, and stress scale-21 failed to change significantly 
after treatment of subjects with saffron when compared with 
the placebo group (81). In an updated version of this study, 
more subjects (120) and two different saffron doses (14 and 
28 mg, one hour before sleep) were assessed. Similar to the 
previous study, positive effects of saffron against insomnia 
were observed only in some aspects of sleep disorder, and 
two doses of saffron did not show significantly different 
efficacy. Besides, saffron administration elevated salivary 
evening melatonin levels while exerting no remarkable 
effect on salivary evening cortisol (82). In the third study, a 
lower dose of saffron (15.5 mg/day) within a longer duration 
(6 weeks) was considered. In this trial, similar findings were 
obtained although the participants suffered from mild-to-
moderate anxiety, in addition to a mild-to-moderate primary 
sleep disorder. The results represented a significant positive 
change only in some domains of the Leeds Sleep Evaluation 
Questionnaire (LSEQ) and Pittsburgh Sleep Quality Index 
(PSQI) including ease of getting to sleep, sleep quality, 
latency, duration, and PSQI global score. Furthermore, the 
authors assessed the subjects’ quality of life by a short form 
36 items (SF-36) questionnaire, no domains of which were 
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affected by saffron treatment (83). Additionally, intranasal 
administration of an oil-based formulation containing 
saffron concomitant with lettuce seeds and sweet violet (in 
the same ratio), in the other clinical trial, resulted in similar 
effects. After 4 and 8 weeks of treatment (2 drops every 
noon and evening), participants had significantly lower ISI 
scores and remarkable improvement only in the domains 
of sleep quality, duration, and global scores of PSQI (84). 
In all of these studies, placebo groups depicted significant 
amelioration in some aspects of the participants’ sleep in 
comparison with their baseline. This might suggest a notable 
psychological impact on insomnia treatment.

Overall, these present trials have displayed significant 
improvements in sleep disorders in humans; however, 
studies with larger sample size, probably higher doses of 
saffron, and a longer duration of treatment will provide us 
with a larger body of evidence to consider it as a hypnotic 
substance.  

Pain
Saffron was clinically tested against two different kinds 

of pain, dysmenorrhea and late-onset muscle soreness after 
exercise. Both studies were double-blind, randomized, and 
placebo-controlled. Although these two types of pain are 
different, they have a common part in their pathophysiology, 
which is a rise in prostaglandins, thereby responding to 
non-steroidal anti-inflammatory drugs (NSAIDs) (85, 86).

In the trial assessing saffron effects against muscle 
soreness, three groups of subjects were considered: saffron 
(300 mg/day of dried saffron stigmas), indomethacin (75 
mg/day, TID), and placebo (lactose capsules). These capsules 
were administered 7 days before and 3 days after the eccentric 
exercise. This kind of soreness is usually concomitant with 
muscle stiffness, decreased muscle strength, increased 
creatine kinase (CK), and lactate dehydrogenase (LDH) 
in serum. Findings demonstrated that the maximum 
isometric and isotonic force of individuals in the saffron and 
indomethacin group were significantly higher than placebo 
24–72 hr after exercise. In addition, the plasma level of CK 
and LDH was significantly lower in these two groups versus 
placebo after 24 hr in the saffron group and after 48 hr from 
the exercise in the indomethacin group. The level of pain in 
subjects was also evaluated by Talag Scale Perceived Pain, 
which showed the same changes as CK and LDH levels (85).

The authors of another study used saffron against 
primary dysmenorrhea in combination with two other 
herbal compounds. Each test capsule contained 500 mg 
of highly purified saffron, celery seed, and anise extracts 
(SCA). One hundred eighty volunteers were categorized 
into three groups of the test, mefenamic acid (250 mg) and 
placebo. All participants took one related capsule every 8 
hr for 3 days from the onset of menstruation or pain, for 3 
cycles. The severity and duration of pain in the subjects were 
monitored via a visual analog pain intensity scale at months 
2 and 3. The participants who received SCA experienced 
significantly lower pain than the placebo groups. They were 
also allowed to take additional pills if they had intolerable 
pain; however, the authors avoided including the scores 
of these patients in data analysis because of possible 
interference with the main regimens. The results of this part 
showed that subjects treated with the placebo intended to 
take significantly extra pills than the two other groups. It 
implies that this group had significantly more intensive and 

intolerable pain in comparison with SCA and mefenamic 
acid groups (86).   

In an animal model, the efficacy of safranal and crocin, 
two main active ingredients of saffron extract has been 
revealed on inflammatory pain (87). Saffron likely has 
alleviative effects on these pains by reducing prostaglandin 
release. 

Cerebral ischemic stroke   
Recently, the protective effects of the saffron extract have 

been investigated on 39 patients with an acute cerebral 
ischemic stroke. While they were receiving the stroke-
specific care, a random half of them were given 100 mg of 
saffron extract, twice daily, for four days in the hospital, 
and then 50 mg four times a day for three months. Short-
term and long-term assessments represented that saffron 
significantly lessened the stroke severity and the functional 
impairment induced by this event in comparison with the 
control group. It also diminished serum levels of neuron-
specific enolase (NSE) and S100 noticeably. BDNF level was 
significantly elevated in the blood after saffron treatment. 
These effects show that saffron can ameliorate the transient 
neurological damages of cerebral stroke. This trial was 
neither placebo-controlled nor double-blind (88). Based 
on some animal studies, the anti-ischemic effects of saffron 
ingredients could be due to its antioxidant activities (22, 89).  

Multiple sclerosis (MS)     
There are too limited clinical data about the effects of 

saffron and its constituents against this autoimmune disease. 
Only one clinical study has revealed the anti-oxidative and 
anti-inflammatory effects of crocin in patients suffering 
from MS. In this trial, half of the subjects received crocin 
(15 mg, BID) and the other half were treated with a placebo. 
Although the results demonstrated that crocin markedly 
reversed serum levels of malondialdehyde (MDA), as a lipid 
peroxidation indicator, total antioxidant capacity (TAC), 
IL-17, TNF-α, and DNA damage in comparison with the 
placebo-treated patients, no factor related to MS severity 
was assayed to show how effective crocin could be on the 
subjects’ symptoms or their disease severity (90). This trial 
may encourage scientists to clarify the possible correlation 
of these protective effects with the clinical MS severity and 
the quality of life in these patients.    

Metabolic disorders
All clinical trials in this section including metabolic 

syndrome, diabetes, and obesity sub-topics are randomized, 
double-blind, and placebo-controlled except for one single-
blind and two triple-blind studies.

Metabolic syndrome (MetS) 
When signs of the three disorders including hyperglycemia, 

hypertension, and hyperlipidemia are diagnosed all together 
in a patient, it is recognized as metabolic syndrome. This 
disorder is highly prevalent around the world and increases 
the risk of cardiovascular diseases and type-2 diabetes. 
Animal models have represented the saffron protective 
effects against different components of MetS. It possessed 
hypolipidemic, anti-obesity, anti-hypertensive, and 
hypoglycemic effects through different mechanisms (91, 
92). There are also human trials related to this part. 

Since this syndrome is a risk factor for cardiovascular 
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diseases (CVD), saffron effects were evaluated on some 
special related heat shock proteins (HSPs) in the human 
trials. HSPs increase in stressful conditions, such as high 
blood pressure and hyperlipidemia and it has been revealed 
that there is a close correlation between HSPs and CVD. 
That is, they may have a role in plaque formation and 
atherosclerosis (93). Two clinical trials were conducted to 
evaluate whether saffron can diminish metabolic syndrome-
induced higher levels of HSPs. Trials were both double-blind 
and placebo-control; however, one of them worked on dried 
saffron (50 mg, BID) and the other one assessed crocin (15 
mg, BID). The study on saffron had a longer duration (12 
weeks vs 8 weeks) and more subjects (105 vs 60). The results 
revealed that saffron significantly decreased HSP 27 and 70 
(not HSP 60 and 65) after 12 weeks, whereas placebo and 
non-placebo controls did not significantly change. The other 
study showed crocin failed to reduce HSP 27 and hs-CRP 
after 8 weeks (94, 95). The justification for this paradox can 
be the shorter duration of treatment, fewer subjects in the 
study on crocin, or its lower dosage. It is also possible that 
crocin is not responsible for saffron’s effects against HSPs 
elevation developed by metabolic syndrome. Nevertheless, 
this hypothesis needs more investigations to be confirmed. 

Another study that worked on possible crocin effects on 
the oxidation/anti-oxidation balance in patients with MetS 
represented that crocin significantly reduced this balance 
after 8 weeks, while no remarkable change was observed in 
metabolic factors including lipid profile and blood glucose 
(96). It is concluded that the oxidative process does not 
probably play an essential role in the pathophysiology of the 
MetS to be improved by the anti-oxidative effects of saffron. 
Two other studies also demonstrated the controversial 
effects of dried saffron stigmas and its active ingredient, 
crocin, against serum leptin level and cholesteryl ester 
transfer protein (CETP), respectively. Zilaee and her 
colleagues compared saffron effects (100 mg/day for 12 
weeks) on lipid profile and serum leptin with placebo in 
76 participants suffering from MetS. Leptin is a hormone 
secreted from adipose tissue and its elevated level can 
lead to appetite control and weight gain prevention. The 
intervention with saffron caused an increased level of this 
hormone to the significance borderline in comparison with 
the baseline. The difference between changes in leptin levels 
in the test and placebo groups was also significant. However, 
the lipid profile of patients was not significantly affected 
by saffron except for low-density lipoprotein- cholesterol 
(LDL-C) level, which was remarkably reduced after 12-week 
treatments with saffron (97). In the study of Javandoost and 
colleagues, although administration of 30 mg/day of crocin 
diminished CETP levels in the patients with MetS versus 
baseline, failed to alter the CETP and lipid profile compared 
with the placebo group after 8 weeks. The serum level of 
CETP depends on fat mass and it decreases high-density 
lipoprotein-cholesterol (HDL-C) (98). Furthermore, there is 
another clinical research assessing saffron effects on serum 
levels of cytokines and MetS-related items in forty-four 
patients. To reach this goal, 100 mg/day of saffron was given 
to half of the subjects and the rest of them received identical 
placebo capsules. After 12 weeks, the level of interleukin-
1α (IL-1α), IL-1β, IL-2, IL-4, IL-6, IL-8, IL-10, tumor 
necrosis factor-alpha (TNF-α), monocyte chemoattractant 
protein-1 (MCP-1), interferon-gamma (IFN-ɣ), endothelial 
growth factor (EGF), and vascular endothelial growth factor 

(VEGF) was measured as well as lipid profile, blood glucose, 
and blood pressure. Despite the fact that only IL-6 and VEGF 
levels increased in comparison with the baseline by saffron, 
none of the other cytokines was significantly changed when 
compared with the placebo. Besides, among MetS items 
only total cholesterol and LDL remarkably decreased versus 
the baseline and the placebo (99). More sample size would 
result in a significant change in some cytokines, so now we 
cannot infer the correlation between IL-6/VEGF and LDL/
cholesterol alterations.

Metabolic syndrome can be developed by some 
antipsychotic medicines. Some researchers designed a 
triple-blind clinical trial to understand whether saffron 
extract and crocin prevent olanzapine-developed MetS or 
not. They enrolled 66 patients with schizophrenia who met 
the criteria of receiving 5-20 mg/day of olanzapine and then 
randomized them into three groups of saffron extract (30 
mg/day), crocin (30 mg/day), and placebo. Finally, data 
analysis exhibited that 27.3% of patients in the placebo 
group developed MetS while this percentage was 9.1% 
and 0%, respectively in crocin and saffron extract groups. 
The average amounts of any parameters including blood 
pressure, lipid profile, and insulin resistance did not change 
significantly after 12 weeks, except for fasting blood sugar, 
which decreased by crocin and total extract of saffron (100).  

Taken together, the studies have obtained controversial 
results about the effectiveness of saffron against metabolic 
syndrome. The studies with longer duration or more subjects 
caused more positive effects on these patients. It illustrates 
that saffron likely needs more time or even higher doses to 
be effective against metabolic syndrome. Thus, these points 
should be considered in future studies. 

Diabetes
Diabetes is one of the most prevalent diseases, which 

has globally led to a high rate of deaths, as reported in 
the year 2015, five million people lost their lives due to 
diabetes. Moreover, two major groups of complications may 
appear in these patients: micro-vascular (such as ocular, 
renal, neural, etc.) with the prevalence of 50% of whole 
patients, and macro-vascular complications, which have 
been reported in 27% of them (101). Up to now, clinical 
trials are investigating the possible effects of saffron against 
both metabolic parameters of diabetes and some of its 
complications. But in this part, we will report only the topics 
related to the metabolic aspects of diabetes, and the other 
topics about the complications will be discussed in their 
related parts.

One of the most recent clinical trials in this field applied 
saffron extract to evaluate whether it will mitigate metabolic 
factors in diabetic patients after 3 months. They found that 
fasting blood sugar (FBS), cholesterol (Chol), LDL, LDL/
HDL ratio, and alkaline phosphatase (ALP) considerably 
declined in comparison with the placebo group by intake of 
30 mg/day of saffron extract. However, insulin level, insulin 
resistance scores (HOMA-IR), renal and hepatic factors 
as well as Glycated hemoglobin A1c (HbA1c), HDL, and 
triglyceride (TG) did not have any significant changes (102). 
Consequently, the 3-month effect of the saffron extract on 
blood glucose in diabetic patients is not possible through 
increasing insulin secretion or decreasing insulin resistance, 
which is a crucial factor in the pathophysiology of diabetes. 
Although the insulin level failed to change in the previous 



923Iran J Basic Med Sci, Vol. 25, No. 8, Aug 2022

Clinical evidence of saffron effects Omidkhoda and Hosseinzadeh

study by 30 mg/kg of saffron, its administration at 100 mg/
day could significantly slim down the diabetic patients’ serum 
insulin level and HOMA-IR (not yet HbA1c) after 8 weeks, 
in addition to improving their lipid profile and decreasing 
the serum level of hepatic enzymes. Simultaneously, the 
sleep quality of these subjects, their quality of life, and the 
Beck depression scale were enhanced after this intervention 
(103). The treatment duration in two other studies was the 
same as the last-mentioned trial (8 weeks). In one of them, 
which was a triple-blind trial, saffron extract (30 mg/day) 
did not noticeably change any factors (lipid profile and blood 
glucose factors) except FBS, based on the time×intervention 
effect (104). The other clinical study, which was a single-
blind trial also demonstrated no remarkable effectiveness 
of saffron (1 g in combination with 3 glasses of black tea) 
on FBS, HbA1c, and insulin; in contrast, lipid profile was 
significantly alleviated (105). Although in this study placebo 
group also received 3 glasses of black tea, it is not clear if 
black tea had an interfering effect with saffron (perhaps 
with its absorption or effectiveness). Therefore, it seems that 
the intervention group is not completely comparable with 
the control group, and saffron should have been assessed 
separately.

The effect of saffron was also investigated on pre-diabetic 
overweight or obese participants in the dosage of 15 mg/
day for 8 weeks. After the treatment period, the analyses 
exhibited that saffron could significantly decrease FBS and 
HbA1c, while it was not effective against lipid profile (106). 
It should be noticed that the FBS levels of these volunteers 
were not as high as diabetic patients. As a result, saffron 
effectiveness with such a low dose in these individuals was 
not impossible.

    
Obesity 

Several animal studies have shown the anti-obesity effects 
of saffron in different ways, which is reviewed by Mashmoul 
and her colleagues (2013). In this review, the authors listed 
four main mechanisms of saffron: anti-oxidative and anti-
inflammatory effects in adipose tissue, appetite reduction, 
decreasing fat absorption through pancreatic lipase 
inhibition, and hypolipidemic/hypoglycemic effects (107). 
There are fewer clinical trials on this part. 

Anti-obesity effects of saffron were assayed in healthy 
women (25-45 years old) by a randomized and double-
blind study. Sixty mildly-overweight women (25 kg/m2 
<BMI< 28 kg/m2) were enrolled in this trial, half of which 
received 88.25 mg of saffron extract twice daily, while the 
other half received similar placebo capsules. After this 
8-week treatment, volunteers lost approximately 1 kg of 
their weight. This change was significant in comparison 
with the placebo group whereas it was not statistically 
meaningful against the baseline. Moreover, the frequency of 
snacking in the subjects was significantly reduced compared 
with the placebo. The body composition of the volunteers 
was also analyzed and the results revealed that only thigh 
circumference markedly decreased. The limitation of this 
trial is that the stress/anxiety level, daily calorie intake, and 
daily activity of each subject, which are very important 
factors in weight change, were not assessed (108). Another 
double-blind clinical trial was performed on 75 CAD 
patients between the ages of 40 and 65 to evaluate the 
effects of saffron and crocin on patients’ weight and body 
composition. Three arms of saffron extract (30 mg/day), 

crocin (30 mg/day), and placebo were randomly designed. 
The final analysis after 8 weeks demonstrated a significant 
reduction in weight, fat mass, and increment of satiety and 
fullness feeling by saffron total extract and crocin; however, 
total extract possessed more potent influences than crocin 
(109). Although the dosage of saffron extract in this study 
was much lower than the previously mentioned study 
(30 mg versus 176.5 mg per day), its effects on weight in 
this study were more (about 2.31 kg versus 1 kg). The sex, 
age average, and health condition of subjects are mainly 
different between these two studies and it might be the 
origin of this paradox. Furthermore, the lipid profile and 
FBS levels of participants were also measured in the second 
study, where none of the items were affected significantly by 
saffron extract or crocin. Another clinical trial, which was 
also randomized, double-blind, and placebo-controlled, 
depicted some controversial results. That is, the intake of 
30 mg/day of saffron for 12 weeks failed to exert any anti-
obesity effects in the depressed overweight women (BMI ≥ 
25), and it was only effective against the depression score 
of subjects solely after 12 weeks (110). This study and the 
first one both were conducted on adult overweight women. 
Despite the longer duration of the last study, its saffron 
dosage was about 6-fold lower than the first one, which may 
be the reason for its negative final results. Overall, the anti-
obesity and appetite-reducing effects of saffron need to be 
confirmed by larger clinical studies and different doses of 
saffron.

Fatty liver disease
Recently, a double-blind clinical trial has been conducted 

to evaluate a relatively high dose of saffron (100 mg/day) in 
cases diagnosed with non-alcoholic fatty liver disease (grades 
1-3). In this study, 76 volunteers were randomly categorized 
into two groups: saffron- and placebo-treated. After a 12-
week intervention, the findings demonstrated that the level 
of some factors representing inflammation and oxidation 
including hs-CRP and MDA were significantly reduced, and 
TAC was elevated in the saffron-treated sample blood versus 
the placebo group. In contrast, hepatic enzymes, TNF-α, 
and adiponectin levels were not considerably affected. The 
authors assessed leptin level as an indicator of non-alcoholic 
steatohepatitis severity, which was remarkably diminished 
by saffron treatment (111). However, longer trials with a 
higher scale should be performed to investigate the question 
of whether saffron can lower the grade of this disease or at 
least slow down its progress; otherwise, these data not only 
are controversial but too limited to convince scientists of 
clinically applying saffron in these cases.      

On the whole, three meta-analysis studies came to 
different conclusions about the effects of saffron treatment 
on blood glucose and lipid profile of participants (112-114), 
which display its controversial effects or at least insufficient 
data on this subject. 

Ocular diseases
Among various ocular diseases, age-related macular 

degeneration is known as an important cause of irreversible 
loss of sight. This disease is associated with both genetic 
and environmental factors. Now, anti-vascular endothelial 
growth factor (anti-VEGF) medicines are applied to 
decelerate the disease process, although they cannot be 
completely managed yet. Saffron has been considered 



Iran J Basic Med Sci, Vol. 25, No. 8, Aug 2022

Omidkhoda and Hosseinzadeh Clinical evidence of saffron effects

924

for its positive effects against this ocular disease and also 
some other ones including primary open-angle glaucoma 
and diabetic maculopathy. It is suggested that its possible 
mechanisms are related to its anti-oxidative, anti-apoptotic, 
anti-inflammatory, neuroprotective, anti-hypertensive, and 
anti-atherogenic effects (115).

   
Age-related macular degeneration (AMD)

The first clinical study in this field was published in 2010 
and assessed the effects of saffron on retinal function in 
patients with bilateral early-AMD via focal electroretinogram 
(f-ERG). Then, two similar works were carried out again on 
these patients in 2012 and 2013. In the first study, which 
was a cross-over clinical trial (double 3 months), a saffron 
group was compared with a placebo group and its baseline, 
the second one was open-label, with a longer treatment 
duration (15 months) and without a placebo group. In 
the third one, only two groups of patients with different 
genotypes (complement factor H (CFH) and age-related 
maculopathy susceptibility 2 (ARMS2)) were compared 
every 3 months for 12 months to determine whether saffron 
effects are genotype-dependent or not. Findings of all the 
trials demonstrated that daily administration of 20 mg of 
saffron resulted in a significant improvement in the retinal 
function of patients after 3 months and its effectiveness was 
not related to the genotype of patients and was stable for 
at least 15 months. These three clinical trials were a kind 
of preliminary ones because they had a small sample size 
(in order of years: 25, 29, and 33) (116-118). The next 
clinical trial was conducted in a slightly different way and it 
accordingly revealed some different results. It was performed 
on forty wet and dry AMD patients and controlled with a 
placebo. The wet AMD patients were monthly injected with 
intravitreous bevacizumab concurrently. After 6 months, 
macular thickness significantly decreased only in wet AMD 
patients, which was probably because of potentiation in 
bevacizumab effects, and ERG amplitude was remarkably 
ameliorated in both types of AMD after 3 months in 
comparison with the placebo; however, this change 
surprisingly did not last 6 months. This result is contrary to 
the findings of prior studies, while the higher dose of saffron 
(30 mg/day) was used. It may be due to the different types 
of AMD in the subjects or the different study designs (a 
double-blind trial) from the aforementioned studies (119). 
Furthermore, Riazi and colleagues (2016) also investigated 
the possible protective effects of saffron on patients 
suffering from dry AMD. They administered 50 mg/day 
of saffron stigmas to twenty-nine patients, and twenty-five 
subjects received placebo capsules, for 3 months. Finally, the 
degree of mean corrected vision of subjects was significantly 
reduced and their mean contrast sensitivity was noticeably 
enhanced in comparison with the placebo and the baseline. 
This study has applied the highest dose of saffron among all 
similar studies (120). The last trial which was a randomized, 
double-blind, placebo-controlled, and cross-over study 
assigned 100 participants with mild-to-moderate AMD, and 
they were allowed to continue taking any kind of eye-related 
supplements concurrently with the main trial treatment. 
Seventy percent of participants were receiving Age-Related 
Eye Diseases Study (AREDS) supplements. Saffron was 
administered with the dose of 20 mg/day for 3 months 
twice. During the first 3 months, saffron was given to the 
first half of the subjects and during the second 3 months, it 

was given to the other half of the participants. Evaluation 
of best-corrected visual acuity (BCVA) and multifocal 
electroretinogram (mfERG) in the subjects represented 
that saffron can modestly preserve retinal function in AMD 
patients compared with the placebo (121); however, using 
other supplements along with saffron leads to uncertainty 
about the effects of saffron; in other words, it is not clear 
if the observed protective effects are the consequence of a 
potentiation, an additive effect or a synergism between the 
effects of saffron and other supplements.  

Another clinical research was conducted to assess the 
possible effects of Crocus sativus on gene-related macular 
dystrophy, not an age-related one. Thus, it was discussed 
separately in this part. Patients with Stargardt macular 
dystrophy (SMD) are suitable candidates for anti-oxidative 
therapy because they undergo retinal oxidative injuries due 
to a mutation in the ABCA1 gene. As a result, Piccardi and 
his colleagues evaluated the effects of daily administration 
of saffron (20 mg/kg for 6 months) on these patients in a 
two-period cross-over, double-blind, and randomized trial. 
Finally, different ophthalmic assessments such as fERG 
and visual acuity measurements indicated the potential 
effectiveness of saffron in preventing disease progression, 
and the authors believe that it could be considered for longer 
studies (122). Considering that there are nowadays novel 
therapeutic approaches to the treatment of gene-related 
diseases, herbal supplementation may be mainly helpful in 
decelerating disease complications.

Primary open-angle glaucoma (POAG)
The effect of the aqueous saffron extract was investigated 

against stable primary open-angle glaucoma as a 
complementary treatment to timolol and dorzolamide in a 
randomized pilot study. Two groups of test (30 mg/day of 
saffron extract for one month) and placebo were compared 
in terms of intraocular pressure (IOP) every week and after a 
one-month wash-out period. Based on the results, aqueous 
extract of saffron significantly reduced the IOP of patients 
after the 3rd and 4th weeks, and it returned to the baseline 
level after the wash-out period. It shows that saffron extract 
can boost the main treatment of glaucoma. This trial was 
performed with a total of 34 subjects and its findings need 
to be confirmed by larger studies (123).

Diabetic maculopathy (DM)
This pathologic condition is a consequence of high 

blood glucose and vascular damage in the retina. A 
double-blind, randomized, and placebo-controlled trial 
evaluated the possible effects of crocin on this complication 
in 60 patients. Two doses of crocin were administered 
for 3 months and compared with a placebo group: 5 mg/
day and 15 mg/day, which were lower than its most usual 
clinical doses. The performers measured not only ocular 
parameters but also FBS and HbA1c and some other renal, 
hepatic, and elemental factors in serum. All participants 
were receiving bevacizumab and most of them were on 
anti-diabetic medication while receiving crocin. Final 
results exhibited that the higher dose of crocin significantly 
diminished central macular thickness, the logarithm of the 
minimum angle of resolution, FBS, and HbA1c, whilst these 
changes with the lower dose of crocin were not statistically 
significant except for FBS. The other measured factors did 
not significantly alter (124). This study showed promising 
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effects of crocin against diabetic maculopathy as adjuvant 
therapy for bevacizumab and anti-diabetic drugs.  

Urogenital disorders 
Sexual dysfunction

In a study, Safarinejad and colleagues compared the 
possible effects of 60 mg/day of dried petal extract of 
saffron with the effects of 50-100 mg sildenafil in 307 men 
with erectile dysfunction (ED). They designed an open-
label, randomized, and cross-over study. The patients in 
the sildenafil group took the pill (50 mg) when needed one 
hour before their sexual intercourse, and increased it to 100 
mg if the lower dose was not effective. After treatments, the 
subjects were assessed with four questionnaires related to 
ED. The final analyses comparing the saffron group with 
both baseline and sildenafil groups showed that saffron 
failed to exert any significant effects against different aspects 
of erectile dysfunction (125). Although the sample size of 
this study was large, being open-label and not considering 
a placebo group are two its weak points . It is noteworthy 
that in a pilot study, 200 mg/day of saffron, about 3.3-
fold higher dose than the prior study, within only 10 days 
could significantly enhance the rigidity and tumescence 
of the penis and the total scores of the International Index 
Of Erectile Function Questionnaire (IIEF-15) in 20 men 
suffering from ED (126). Furthermore, another study which 
was a randomized, double-blind, and placebo-controlled 
clinical trial tested a topical gel formulation of saffron (1%) 
for one month, against diabetes-induced ED, with a sample 
size of 50 individuals. Before and after treatments, subjects 
were evaluated by IIEF-15. This saffron gel represented a 
significant increment in IIEF-15 scores (127). In addition 
to possible errors in any of these studies, which could be the 
reason for controversies between the last two studies and the 
first one, the possible lower bioavailability of saffron in the 
first study might be the reason for saffron’s ineffectiveness. 
In the first study, oral saffron capsules (60 mg/day) were 
administered to the patients, while in the second and third 
trials, respectively a much higher dose of oral saffron (200 
mg/day) and a topical saffron gel were used. 

Sexual dysfunction is also one of the adverse effects of 
some medications like SSRIs and it can decrease the patients’ 
adherence to their drug therapy. Two randomized, double-
blind, and placebo-controlled trials were designed to 
examine if stigma or petal extract of C. sativus can improve 
fluoxetine-induced sexual dysfunction. They enrolled 36 
men (128) and 38 women (129) who had become stable on 
40 mg/day of fluoxetine at least 6 weeks before the study 
and suffered from sexual dysfunction. The authors found 
out that extracts (30 mg/day for 4 weeks) were significantly 
effective against arousal, lubrication, and pain scales of 
Female Sexual Function Index (FSFI) (129), and erectile 
function and intercourse satisfaction scales of IIEF in men 
(128). However, orgasmic function, overall satisfaction, and 
sexual desire neither in the men nor in the women were 
noticeably affected (128, 129).     

Infertility 
Two clinical trials have tested the possible effects 

of saffron on semen parameters in two types of 
reproductive disorders leading to infertility: idiopathic 
oligoasthenoteratozoospermia (OAT) and varicocele. None 
of these studies demonstrated the positive effects of saffron 

on infertile patients (130, 131). Both trials were placebo-
controlled and randomized, but the study of Safarinejad 
and colleagues was also double-blind and conducted with 
260 patients suffering from OAT. In this study, saffron was 
administered at the dose of 60 mg/day for 26 weeks (130). 
In the other study, 60 mg of saffron powder was given 
every other day to half of assigned patients 3 days after 
varicocelectomy and for 24 weeks. Only the sperm motility 
was improved by saffron and the rest of the parameters 
including volume, morphology, and count of sperms did 
not noticeably alter after treatment (131). 

Cardiovascular disease
Atherosclerosis 

Some researchers investigated whether saffron can reduce 
plasma microRNA-21 in atherosclerotic patients with 30% 
to 70% occlusion in the coronary vessels. MicroRNA-21 is 
a regulating factor for gene expression in the endothelial 
cells and rises in some pathological situations such 
as cardiovascular diseases, thus it can be an indicator 
for atherosclerosis and endothelial dysfunction. This 
randomized, double-blind, placebo-controlled clinical trial 
was designed based on this purpose. The participants were 
on their usual treatment, but about half of 63 patients were 
administered 100 mg/day of saffron for 6 weeks and the other 
half received placebo capsules. They finally demonstrated 
that saffron significantly reduced the microRNA-21 level 
without any significant change in lipid profile, FBS, and 
blood pressure (132). Consistently, the second study, which 
was an 8-week, randomized and placebo-controlled trial, 
indicated that 30 mg/day of aqueous extract of saffron failed 
to affect the measured factors in CAD patients (including the 
serum level of ox-LDL and the expression level of Sirtuin-1 
(SIRT-1), 5’-adenosine monophosphate-activated protein 
kinase (AMPK), Lectin-like oxidized LDL receptor 1 (LOX-
1), nuclear factor kappa-light-chain-enhancer of activated B 
cells (NF-κB), and MCP-1) except the serum level of MCP-
1. These factors are all involved in the pathophysiology of 
atherogenesis. In contrast, in a similar study, the third arm, 
which received 30 mg/day of crocin, showed significant 
improvements in mentioned factors (133). These conflicting 
results might rise from any differences (such as potency) 
between saffron total extract and its active ingredient, crocin, 
because another active ingredient of saffron, crocetin, 
also exerted positive effects in the other study on subjects 
with CAD. In this double-blind clinical trial, patients were 
randomly administered either crocetin (10 mg/day) or 
placebo capsules for two months. Based on the findings, not 
only was the expression level of the aforementioned factors 
alleviated, but also it could remarkably decrease LDL/HDL 
level, serum circulating homocysteine, adhesive molecules 
such as intercellular Adhesion Molecule 1 (ICAM-1) and 
vascular cell adhesion protein 1 (VCAM-1), and heart-
type fatty acid-binding protein (hFABP), as a heart-specific 
biomarker of ischemia. Furthermore, crocetin could even 
significantly reduce systolic and diastolic blood pressure 
and BMI in the patients versus the placebo group (134). It 
seems that the active ingredients of saffron have been more 
effective than its total form; nevertheless, more data need to 
be obtained for final comprehensive analyses.      

Hypertension 
Several in vivo studies have shown the anti-hypertensive 
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effects of saffron and its active ingredients such as crocin 
and safranal (135-138). “Anti-hypertensive” is a better 
word for this effect than “hypotensive” because it has been 
shown that saffron is a blood pressure modulator, which 
means it will not reduce normal blood pressure (139). In 
a double-blind and placebo-controlled trial, hemodynamic 
parameters were measured in 30 healthy volunteers. They 
received either 200 mg or 400 mg saffron or placebo tablets 
in three different groups for 7 days. After this short-term 
treatment, only standing systolic and standing mean blood 
pressure were significantly lower than their baseline, not in 
the sitting state, and not in comparison with the placebo 
group (140). Another clinical trial (randomized, single-
blind, and placebo-controlled) has assessed the possible 
effects of saffron on ICAM-1 level and blood pressure in 
diabetic patients. These subjects were enrolled with no 
specific regard to their blood pressure status. The final 
results showed that saffron supplementation did not have a 
significant effect on either of the two measured factors versus 
placebo; however, the average systolic blood pressure after an 
8-week treatment with saffron was meaningfully lower than 
the baseline. In this trial, forty-four diabetic patients were 
trained to traditionally stew one gram of saffron stigmas in 
black tea for 10 min and then drink it (141). It seems that 
this method of administration was not under strict control 
and it may have caused a high variation from one person 
to the other. Moreover, the patients consumed the aqueous 
extract of saffron, but it was not determined how much of 
the active ingredients finally was taken by each of them or 
whether the active ingredients of saffron were completely 
stable in this situation (especially due to using heat). 

In contrast to the above-mentioned trials, the study 
of Mahmoudi et al. was conducted on 60-70 year-old 
men suffering from high blood pressure. Their study 
demonstrated that daily intake of 200 mg saffron for 12 
weeks could significantly lower the systolic and diastolic 
blood pressure of the participants in comparison with 
both their baseline and a control group. They additionally 
revealed that this effect may be associated with a decrease 
in the peripheral vascular resistance via elevation in serum 
atrial natriuretic peptide, nitric oxide, Adiponectin, and, 
reversely, a reduction in serum Endothelin-1 (142).

Overall, although more and larger clinical trials are 
recommended for concluding the possible effects of 
saffron against hypertension, the present studies showed 
promising effects of saffron on blood pressure specifically in 
hypertensive patients rather than normotensive ones.       

Gastrointestinal disease
There are various animal and cell culture studies about 

the effects of saffron and its constituents on gastrointestinal 
disorders such as peptic ulcers, gastrointestinal cancers, and 
colitis; however, far fewer clinical trials have been conducted 
in this field (143). 

 
Irritable bowel syndrome (IBS) 

IBS is a psychosomatic disorder that was considered a 
target for possible protective effects of saffron. Akhondzadeh 
and his colleagues performed a double-blind randomized 
clinical trial. They compared 30 mg/day of saffron with 40 
mg/day of fluoxetine in two groups of thirty-five volunteers 
with diagnosis of IBS. From the second week of this 6-week 
treatment, saffron could significantly enhance the quality of 

life of patients and also decreased their comorbid depression 
and anxiety scores after 4 weeks (144). Although this 
investigation suggested promising effects of saffron against 
IBS, not including a placebo group reduced the strength of 
this trial. Therefore, larger placebo-controlled clinical trials 
are necessary.  

Ulcerative colitis
This type of inflammatory bowel disease can be 

accompanied by oxidative stress, which can accelerate disease 
progression. Saffron, as an anti-oxidant substance, was 
applied against ulcerative colitis in a randomized, double-
blind, and placebo-controlled clinical trial. The findings 
implied this compound in a relatively high dose (100 mg/
day) could weaken the severity of the disease (based on a 
simple clinical colitis activity index questionnaire), augment 
TAC and enzymatic anti-oxidation through the increment of 
Glutathione Peroxidase (GPX), and Superoxide Dismutase 
(SOD) level. However, the serum level of MDA did not 
significantly change in the saffron group in comparison with 
the placebo (145). Although this clinical trial has revealed 
promising effects against ulcerative colitis, these data do 
not suffice for coming to any certain conclusion about the 
practical application of saffron in this case.  

Respiratory disease
Among different respiratory disorders, the impact 

of saffron was clinically assayed on mild-to-moderate 
allergic asthma. Because of the inflammatory nature of 
this disease and the anti-inflammatory effects of saffron, it 
was predicted to be effective against allergic asthma. Two 
clinical trial articles were published in this field, which had 
the same treatment protocol (100 mg/day of saffron for 8 
weeks) and sample size (80 individuals). Both were placebo-
controlled and randomized (146, 147). The study of Zilaee 
and her colleagues, which was double-blind, demonstrated 
that saffron significantly improves some factors such as the 
frequency of nocturnal breath shortness, asthma causing an 
inability to sleep, activity limitation, and use of salbutamol 
spray in comparison with the placebo and the baseline. The 
eosinophil level of saffron-treated subjects was significantly 
lower than the baseline (147). In another study, which was 
triple-blind, the level of hs-CRP, anti-HSP70, and spirometry 
parameters were measured. hs-CRP and anti-HSP70 were 
significantly decreased and forced expiratory volume in the 
first second (FEV1), forced vital capacity (FVC), FEV1/FVC 
ratio, and forced expiratory flow 25-75% (FEF 25-75) in 
the saffron group were remarkably higher than the placebo 
group (146). These findings suggest the ameliorative effects 
of saffron on allergic asthma, although it needs more studies 
to confirm these findings.

Musculoskeletal disorder
Up to now, in this category, only two relevant clinical 

trials (randomized, double-blind, and placebo-controlled) 
have been conducted, one of which investigated saffron 
effects against rheumatoid arthritis (148), and the other 
one assayed crocin effects on osteoarthritis (149). Both of 
these diseases are chronic and inflammatory; as a result, 
saffron and its ingredients, as potential anti-inflammatory 
agents, could be promising candidates to be considered for 
lowering the severity and progression of these diseases.  

As the first study depicted, the subjects who received 
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100 mg/day of saffron experienced significantly less pain 
intensity after 12 weeks based on a visual analog scale 
(VAS) in comparison with the placebo group. Moreover, the 
number of tender and swollen joints, the arthritis activity 
score, and the serum level of ESR were remarkably decreased 
in these patients. On the contrary, some other related 
inflammatory and oxidative parameters including TNF-α, 
INF-ɣ, hs-CRP, MDA, and TCA remained unchanged when 
statistically compared with placebo (148). However, the 
second study on osteoarthritis demonstrated that 15 mg/
day of crocin could significantly diminish CRP level after 4 
months while they did not observe any significant difference 
in pain severity (by VAS) between the two groups. This trial 
also revealed that crocin could regulate the immune system 
and shift T-helper cells (Th) from Th-17 to regulatory Th 
(149). The contradictions between the results of these two 
trials can originate from their basic disparities in study 
design including the main targeted disease, treatment 
duration, and assessed substances (saffron and crocin). 
Another important factor could be the concurrent intake 
of different anti-inflammatory drugs, which might interact 
with the effects of the tested substance. In general, we need 
more human studies to solve this paradox.

Pharmacokinetic
In most clinical trials saffron and its active component, 

crocin, were orally administered. It has been reported that 
different types of crocin, whose differences originated from 
their glycosyl groups (glucosyl or gentobiosyl), turn into 
crocetin during the intestinal absorption by hydrolysis of 
glycosyl groups. This process seems to be specific to the 
gastrointestinal pathway because intravenous injection 
of crocin does not cause a high level of crocetin. It is also 
indicated that crocetin has rapid absorption and a low 
albumin binding affinity, so it distributes easily to the tissues 
and also to the central nervous system. Animal studies have 
shown that crocetin is mainly metabolized in the liver and 
intestine by glucuronidation. It is also excreted via feces in 
the animals (150). Some aspects of saffron pharmacokinetics 
are yet to be determined in humans.

Adverse effects and safety
Based on many previous clinical trials, particularly in 

the field of neurological disorders, 30 mg/day of saffron for 
one month to 12 months did not induce any significant side 

effects in patients; however, some tolerable side effects have 
been reported with low incidence. More common side effects 
among different studies were gastrointestinal discomfort, 
fatigue, dizziness, headache, dry mouth, decreased or 
increased appetite, sweating, anxiety, tremor, and some 
rare ones were palpitation, hypomania, menometrorrhagia, 
dyspnea, and bleeding gums. These adverse effects appeared 
in the patients, not healthy individuals (24, 25, 28, 36-38, 
40-42, 44, 47, 50, 52, 53). A double-blind and placebo-
controlled trial on 30 healthy volunteers has been conducted 
to assay possible side effects of 200 and 400 mg/day of saffron 
for one week. The findings demonstrated that 400 mg/
day of saffron significantly decreased the average systolic 
blood pressure, hemoglobin, and red blood cell count and 
increased the serum concentration of sodium ion, blood 
urea nitrogen (BUN), and creatinine in comparison with 
the placebo. However, these changes were in the normal 
range (140). Another similar study (randomized, double-
blind, and placebo-controlled) on 20 mg/day of crocin for 
one month revealed that it did not develop major side effects 
and only reduced amylase, mixed white blood cells, and 
partial thromboplastin time (PTT) (151). The clinical trials 
which have been explained so far have applied a dose range 
of 5–1500 mg/day of saffron which was totally and relatively 
safe. Toxicological data about saffron suggest that doses 
up to 1.5 g/day are safe and higher doses than 5 g/day can 
lead to toxic effects. Besides, It can cause abortion in doses 
higher than 10 g/day and lethal side effects in doses higher 
than 20 g/day (26). In an article, different safety studies on 
animals and humans were reviewed and it concluded that 
pharmacological doses of saffron are safe, and safranal in 
high doses is more toxic than total extract or crocin (152).    

Conclusion
Saffron and its active ingredients exert clinically 

significant protective effects against various types of 
depression, age-related macular degeneration, and allergic 
asthma. In some cases such as cognitive disorders, metabolic 
disorders, and sexual dysfunction, saffron effectiveness is 
clinically open to dispute or there are conflictive data about 
its positive influences; thus, it needs more clinical trials or 
meta-analyses to be confirmed (Table 2). The dose range of 
the clinical administration of saffron was 30-100 mg/day 
usually during chronic or sub-chronic evaluations. Safety 
assessments revealed that this extract with this dose range 

Table 2. Summary of clinical trials related to the saffron effects on different human disorders
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is generally safe for humans. However, saffron should not 
be used by pregnant women because of the limited clinical 
evidence during pregnancy. 

Authors’ Contributions
HH recommended the review topic, supervised, directed, 

managed the study,  and approved the final version to be 
published ; SFO collected the articles, processed data, and 
prepared the draft of the manuscript.

Conflicts of Interest
The authors declare no conflicts of interest.

References
1. Atanasov AG, Zotchev SB, Dirsch VM, Orhan IE, Banach M, 
Rollinger JM, et al. Natural products in drug discovery: advances 
and opportunities. Nat Rev Drug Discov 2021; 20:200-216.
2. Hosseinzadeh H, Nassiri-Asl M. Avicenna’s (Ibn Sina) the canon 
of medicine and saffron (Crocus sativus): A review. Phytother Res 
2013; 27:475-483.
3. Shariati-Moghaddam A, editor New saffron products and 
food technology2004; Leuven, Belgium: International Society for 
Horticultural Science (ISHS).
4. Leone S, Recinella L, Chiavaroli A, Orlando G, Ferrante C, 
Leporini L, et al. Phytotherapic use of the Crocus sativus L. 
(Saffron) and its potential applications: A brief overview. Phytother 
Res 2018; 32:2364-2375.
5. Zeinali M, Zirak MR, Rezaee SA, Karimi G, Hosseinzadeh H. 
Immunoregulatory and anti-inflammatory properties of Crocus 
sativus (Saffron) and its main active constituents: A review. Iran J 
Basic Med Sci 2019; 22:334-344.
6. Hosseini A, Razavi BM, Hosseinzadeh H. Saffron (Crocus 
sativus) petal as a new pharmacological target: A review. Iran J 
Basic Med Sci 2018; 21:1091-1099.
7. Hashemi M, Hosseinzadeh H. A comprehensive review on 
biological activities and toxicology of crocetin. Food Chem Toxicol 
2019; 130:44-60.
8. Rameshrad M, Razavi BM, Hosseinzadeh H. Saffron and its 
derivatives, crocin, crocetin and safranal: A patent review. Expert 
Opin Ther Pat 2018; 28:147-165.
9. Ghaffari S, Hatami H, Dehghan G. The effect of ethanolic extract 
of saffron (Crocus sativus L.) on oxidative stress markers in the 
hippocampus of experimental models of MS. Med J Tabriz Univ 
Med Sci Health Serv 2015; 37:40-49.
10. Ghazavi A, Mosayebi G, Salehi H, Abtahi H. Effect of 

ethanol extract of saffron (Crocus sativus L.) on the inhibition of 
experimental autoimmune encephalomyelitis in C57bl/6 mice. 
Pak J Biol Sci 2009; 12:690-695.
11. Haeri P, Mohammadipour A, Heidari Z, Ebrahimzadeh-
Bideskan A. Neuroprotective effect of crocin on substantia nigra 
in MPTP-induced Parkinson’s disease model of mice. Anat Sci Int 
2019; 94:119-127.
12. Tamegart L, Abbaoui A, Makbal R, Zroudi M, Bouizgarne 
B, Bouyatas MM, et al. Crocus sativus restores dopaminergic 
and noradrenergic damages induced by lead in Meriones shawi: 
A possible link with Parkinson’s disease. Acta Histochem 2019; 
121:171-181.
13. Mokhtari Hashtjini M, Pirzad Jahromi G, Meftahi GH, Esmaeili 
D, Javidnazar D. Aqueous extract of saffron administration along 
with amygdala deep brain stimulation promoted alleviation 
of symptoms in post-traumatic stress disorder (PTSD) in rats. 
Avicenna J Phytomed 2018; 8:358-369.
14. Amin B, Hosseinzadeh H. Evaluation of aqueous and ethanolic 
extracts of saffron, Crocus sativus L., and its constituents, safranal 
and crocin in allodynia and hyperalgesia induced by chronic 
constriction injury model of neuropathic pain in rats. Fitoterapia 
2012; 83:888-895.
15. Wang X, Zhang G, Qiao Y, Feng C, Zhao X. Crocetin attenuates 
spared nerve injury-induced neuropathic pain in mice. J Pharmacol 
Sci 2017; 135:141-147.
16. Georgiadou G, Grivas V, Tarantilis PA, Pitsikas N. Crocins, the 
active constituents of Crocus Sativus L., counteracted ketamine-
induced behavioural deficits in rats. Psychopharmacology (Berl) 
2014; 231:717-726.
17. Karami M, Bathaie SZ, Tiraihi T, Habibi-Rezaei M, 
Arabkheradmand J, Faghihzadeh S. Crocin improved locomotor 
function and mechanical behavior in the rat model of contused 
spinal cord injury through decreasing calcitonin gene related 
peptide (CGRP). Phytomedicine 2013; 21:62-67.
18. Farjah GH, Salehi S, Ansari MH, Pourheidar B. Protective 
effect of Crocus sativus L. (saffron) extract on spinal cord ischemia-
reperfusion injury in rats. Iran J Basic Med Sci 2017; 20:334-337.
19. Amin B, Malekzadeh M, Heidari MR, Hosseinzadeh H. Effect 
of Crocus sativus extracts and its active constituent safranal on the 
harmaline-induced tremor in mice. Iran J Basic Med Sci 2015; 
18:449-458.
20. Wang K, Zhang L, Rao W, Su N, Hui H, Wang L, et al. 
Neuroprotective effects of crocin against traumatic brain injury in 
mice: Involvement of notch signaling pathway. Neurosci Lett 2015; 
591:53-58.
21. Sadeghnia HR, Shaterzadeh H, Forouzanfar F, Hosseinzadeh 

Continued Table 2.

 

* PMS: Premenstrual Syndrome; OCD: Obsessive-Compulsive Disorder; ADHD: Attention Deficit Hyperactivity Disorder; AMD: Age-Related Macular 
Degeneration; POAG: Primary Open-Angle Glaucoma; DM: Diabetic Maculopathy; HTN: Hypertension; IBS: Irritable Bowel Syndrome



929Iran J Basic Med Sci, Vol. 25, No. 8, Aug 2022

Clinical evidence of saffron effects Omidkhoda and Hosseinzadeh

H. Neuroprotective effect of safranal, an active ingredient of 
Crocus sativus in a rat model of transient cerebral ischemia. Folia 
Neuropathol 2017; 55:206-213.
22. Vakili A, Einali MR, Bandegi AR. Protective effect of crocin 
against cerebral ischemia in a dose-dependent manner in a rat 
model of ischemic stroke. J Stroke Cerebrovasc Dis 2014; 23:106-
113.
23. Lane CA, Hardy J, Schott JM. Alzheimer’s disease. Eur J Neurol 
2018; 25:59-70.
24. Akhondzadeh S, Shafiee Sabet M, Harirchian MH, Togha 
M, Cheraghmakani H, Razeghi S, et al. A 22-week, multicenter, 
randomized, double-blind controlled trial of Crocus sativus 
in the treatment of mild-to-moderate Alzheimer’s disease. 
Psychopharmacology (Berl) 2010; 207:637-643.
25. Akhondzadeh S, Sabet MS, Harirchian MH, Togha M, 
Cheraghmakani H, Razeghi S, et al. Saffron in the treatment of 
patients with mild to moderate Alzheimer’s disease: A 16-week, 
randomized and placebo-controlled trial. J Clin Pharm Ther 2010; 
35:581-588.
26. Tsolaki M, Karathanasi E, Lazarou I, Dovas K, Verykouki 
E, Karacostas A, et al. Efficacy and safety of Crocus sativus L. in 
patients with mild cognitive impairment: One year single-blind 
randomized, with parallel groups, clinical trial. J Alzheimers Dis 
2016; 54:129-133.
27. Cicero AF, Bove M, Colletti A, Rizzo M, Fogacci F, Giovannini 
M, et al. Short-term Impact of a combined nutraceutical on 
cognitive function, perceived stress and depression in young elderly 
with cognitive impairment: A pilot, double-blind, randomized 
clinical trial. J Prev Alzheimers Dis 2017; 4:12-15.
28. Farokhnia M, Shafiee Sabet M, Iranpour N, Gougol A, Yekehtaz 
H, Alimardani R, et al. Comparing the efficacy and safety of Crocus 
sativus L. with memantine in patients with moderate to severe 
Alzheimer’s disease: a double-blind randomized clinical trial. 
Hum Psychopharmacol 2014; 29:351-359.
29. Akouchekian S, Omranifard V, Maracy MR, Pedram A, 
Zefreh AA. Efficacy of herbal combination of sedge, saffron, and 
Astragalus honey on major neurocognitive disorder. J Res Med Sci 
2018; 23:58-58.
30. Moazen-Zadeh E, Abbasi SH, Safi-Aghdam H, Shahmansouri 
N, Arjmandi-Beglar A, Hajhosseinn Talasaz A, et al. Effects 
of saffron on cognition, anxiety, and depression in patients 
undergoing coronary artery bypass grafting: A randomized 
double-blind placebo-controlled trial. J Altern Complement Med 
2018; 24:361-368.
31. Akuchekian S, Layegh E, Najafi M, Barekatein M, Maracy MR, 
Zomorodi MH. Effects of herbal medicine on memory impairment 
in electroconvulsive therapy. J Res Med Sci 2012:S59-S64.
32. Ghodrat M, Sahraei H, Razjouyan J, Meftahi GH. Effects of 
a Saffron Alcoholic Extract on Visual Short-Term Memory in 
Humans: A Psychophysical Study. Neurophysiology 2014; 46:247-
253.
33. Ayati Z, Yang G, Ayati MH, Emami SA, Chang D. Saffron for 
mild cognitive impairment and dementia: a systematic review and 
meta-analysis of randomised clinical trials. BMC Complement 
Med Ther 2020; 20:333.
34. Depression and other common mental disorders: global health 
estimates [Internet]. WHO Document Production Services. 
2017. Available from: https://apps.who.int/iris/bitstream/
handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf.
35. Schulz PE, Arora G. Depression. Continuum (Minneap Minn) 
2015; 21:756-771.
36. Akhondzadeh S, Fallah-Pour H, Afkham K, Jamshidi AH, 
Khalighi-Cigaroudi F. Comparison of Crocus sativus L. and 
imipramine in the treatment of mild to moderate depression: a 
pilot double-blind randomized trial [ISRCTN45683816]. BMC 
Complement Altern Med 2004; 4:12.
37. Noorbala AA, Akhondzadeh S, Tahmacebi-Pour N, Jamshidi 
AH. Hydro-alcoholic extract of Crocus sativus L. versus fluoxetine 
in the treatment of mild to moderate depression: a double-blind, 
randomized pilot trial. J Ethnopharmacol 2005; 97:281-284.

38. Akhondzadeh S, Tahmacebi-Pour N, Noorbala AA, Amini H, 
Fallah-Pour H, Jamshidi AH, et al. Crocus sativus L. in the treatment 
of mild to moderate depression: a double-blind, randomized and 
placebo-controlled trial. Phytother Res 2005; 19:148-151.
39. Moshiri E, Basti AA, Noorbala AA, Jamshidi AH, Hesameddin 
Abbasi S, Akhondzadeh S. Crocus sativus L. (petal) in the treatment 
of mild-to-moderate depression: a double-blind, randomized and 
placebo-controlled trial. Phytomedicine 2006; 13:607-611.
40. Akhondzadeh Basti A, Moshiri E, Noorbala AA, Jamshidi AH, 
Abbasi SH, Akhondzadeh S. Comparison of petal of Crocus sativus 
L. and fluoxetine in the treatment of depressed outpatients: A pilot 
double-blind randomized trial. Prog Neuropsychopharmacol Biol 
Psychiatry 2007; 31:439-442.
41. Akhondzadeh Basti A, Ghoreishi SA, Noorbala AA, 
Akhondzadeh SH, Rezazadeh S. Petal and stigma of Crocus sativus 
L. in the treatment of depression: A pilot double-blind randomized 
trial. J Medicinal Plants 2008; 1:29-36.
42. Talaei A, Hassanpour Moghadam M, Sajadi Tabassi SA, 
Mohajeri SA. Crocin, the main active saffron constituent, as an 
adjunctive treatment in major depressive disorder: A randomized, 
double-blind, placebo-controlled, pilot clinical trial. J Affect 
Disord 2015; 174:51-56.
43. Abedimanesh N, Ostadrahimi A, Bathaie SZ, Abedimanesh S, 
Motlagh B, Asghari Jafarabadi M, et al. Effects of Saffron aqueous 
extract and its main constituent, crocin, on health-related quality 
of life, depression, and sexual desire in coronary artery disease 
patients: A double-blind, placebo-controlled, randomized clinical 
trial. Iran Red Crescent Med J 2017; 19:e13676.
44. Jam IN, Sahebkar AH, Eslami S, Mokhber N, Nosrati M, 
Khademi M, et al. The effects of crocin on the symptoms of 
depression in subjects with metabolic syndrome. Adv Clin Exp 
Med 2017; 26:925-930.
45. Moosavi SM, Ahmadi M, Amini M, Vazirzadeh B. The effects 
of 40 and 80 mg hydro- alcoholic extract of Crocus sativus in the 
treatment of mild to moderate depression. J Mazand Univ Med Sci 
2014; 24:48-53.
46. Sahraian A, Jelodar S, Javid Z, Mowla A, Ahmadzadeh L. Study 
the effects of saffron on depression and lipid profiles: A double 
blind comparative study. Asian J Psychiatr 2016; 22:174-176.
47. Lopresti AL, Drummond PD. Efficacy of curcumin, and 
a saffron/curcumin combination for the treatment of major 
depression: A randomised, double-blind, placebo-controlled 
study. J Affect Disord 2017; 207:188-196.
48. Ahmadpanah M, Ramezanshams F, Ghaleiha A, Akhondzadeh 
S, Sadeghi Bahmani D, Brand S. Crocus Sativus L. (saffron) 
versus sertraline on symptoms of depression among older people 
with major depressive disorders-a double-blind, randomized 
intervention study. Psychiatry Res 2019; 282:112613.
49. Hausenblas HA, Saha D, Dubyak PJ, Anton SD. Saffron (Crocus 
sativus L.) and major depressive disorder: A meta-analysis of 
randomized clinical trials. J Integr Med 2013; 11:377-383.
50. Lopresti AL, Smith SJ, Hood SD, Drummond PD. Efficacy of a 
standardised saffron extract (affron®) as an add-on to antidepressant 
medication for the treatment of persistent depressive symptoms in 
adults: A randomised, double-blind, placebo-controlled study. J 
Psychopharmacol 2019; 33:1415-1427.
51. Shahmansouri N, Farokhnia M, Abbasi SH, Kassaian SE, 
Noorbala Tafti AA, Gougol A, et al. A randomized, double-blind, 
clinical trial comparing the efficacy and safety of Crocus sativus L. 
with fluoxetine for improving mild to moderate depression in post 
percutaneous coronary intervention patients. J Affect Disord 2014; 
155:216-222.
52. Nguyen J. A literature review of alternative therapies for 
postpartum depression. Nurs Womens Health 2017; 21:348-359.
53. Tabeshpour J, Sobhani F, Sadjadi SA, Hosseinzadeh H, 
Mohajeri SA, Rajabi O, et al. A double-blind, randomized, 
placebo-controlled trial of saffron stigma (Crocus sativus L.) in 
mothers suffering from mild-to-moderate postpartum depression. 
Phytomedicine 2017; 36:145-152.
54. Kashani L, Eslatmanesh S, Saedi N, Niroomand N, Ebrahimi 



Iran J Basic Med Sci, Vol. 25, No. 8, Aug 2022

Omidkhoda and Hosseinzadeh Clinical evidence of saffron effects

930

M, Hosseinian M, et al. Comparison of saffron versus Fluoxetine 
in treatment of mild to moderate postpartum depression: A 
double-blind, randomized clinical trial. Pharmacopsychiatry 2017; 
50:64-68.
55. Kashani L, Esalatmanesh S, Eftekhari F, Salimi S, Foroughifar 
T, Etesam F, et al. Efficacy of Crocus sativus (saffron) in treatment 
of major depressive disorder associated with post-menopausal hot 
flashes: a double-blind, randomized, placebo-controlled trial. Arch 
Gynecol Obstet 2018; 297:717-724.
56. Yang X, Chen X, Fu Y, Luo Q, Du L, Qiu H, et al. Comparative 
efficacy and safety of Crocus sativus L. for treating mild to moderate 
major depressive disorder in adults: a meta-analysis of randomized 
controlled trials. Neuropsychiatr Dis Treat 2018; 14:1297-1305.
57. Adams GC, Balbuena L, Meng X, Asmundson GJ. When 
social anxiety and depression go together: A population study of 
comorbidity and associated consequences. J Affect Disord 2016; 
206:48-54.
58. Rosellini AJ, Bourgeois ML, Correa J, Tung ES, Goncharenko S, 
Brown TA. Anxious distress in depressed outpatients: Prevalence, 
comorbidity, and incremental validity. J Psychiatr Res 2018; 
103:54-60.
59. Mazidi M, Shemshian M, Mousavi SH, Norouzy A, Kermani 
T, Moghiman T, et al. A double-blind, randomized and placebo-
controlled trial of Saffron (Crocus sativus L.) in the treatment of 
anxiety and depression. J Complement Integr Med 2016; 13:195-
199.
60. Ghajar A, Neishabouri SM, Velayati N, Jahangard L, Matinnia 
N, Haghighi M, et al. Crocus sativus L. versus Citalopram in the 
treatment of major depressive disorder with anxious distress: A 
double-blind, controlled clinical trial. Pharmacopsychiatry 2017; 
50:152-160.
61. Milajerdi A, Jazayeri S, Shirzadi E, Hashemzadeh N, Azizgol A, 
Djazayery A, et al. The effects of alcoholic extract of saffron (Crocus 
satious L.) on mild to moderate comorbid depression-anxiety, 
sleep quality, and life satisfaction in type 2 diabetes mellitus: A 
double-blind, randomized and placebo-controlled clinical trial. 
Complement Ther Med 2018; 41:196-202.
62. Lopresti AL, Drummond PD, Inarejos-Garcia AM, Prodanov 
M. affron((R)), a standardised extract from saffron (Crocus sativus 
L.) for the treatment of youth anxiety and depressive symptoms: 
A randomised, double-blind, placebo-controlled study. J Affect 
Disord 2018; 232:349-357.
63. Kell G, Rao A, Beccaria G, Clayton P, Inarejos-Garcia AM, 
Prodanov M. affron((R)) a novel saffron extract (Crocus sativus 
L.) improves mood in healthy adults over 4 weeks in a double-
blind, parallel, randomized, placebo-controlled clinical trial. 
Complement Ther Med 2017; 33:58-64.
64. Pignay-Demaria V, Lesperance F, Demaria RG, Frasure-Smith 
N, Perrault LP. Depression and anxiety and outcomes of coronary 
artery bypass surgery. Ann Thorac Surg 2003; 75:314-321.
65. Tully PJ, Baker RA. Depression, anxiety, and cardiac morbidity 
outcomes after coronary artery bypass surgery: A contemporary 
and practical review. J Geriatr Cardiol 2012; 9:197-208.
66. Selnes OA, Gottesman RF, Grega MA, Baumgartner WA, 
Zeger SL, McKhann GM. Cognitive and neurologic outcomes after 
coronary-artery bypass surgery. N Engl J Med 2012; 366:250-257.
67. Shahdadi H, Balouchi A, Dehghanmehr S. Effect of saffron 
oral capsule on anxiety and quality of sleep of diabetic patients 
in a tertiary healthcare facility in southeastern Iran: A quasi-
experimental study. Trop J Pharm Res 2017; 16:2749-2753.
68. Dai L, Chen L, Wang W. Safety and efficacy of Saffron (Crocus 
sativus L.) for treating mild to moderate depression: A systematic 
review and meta-analysis. J Nerv Ment Dis 2020; 208:269-276.
69. Asrari N, Yazdian-Robati R, Abnous K, Razavi BM, Rashednia 
M, Hasani FV, et al. Antidepressant effects of aqueous extract of 
saffron and its effects on CREB, P-CREB, BDNF, and VGF proteins 
in rat cerebellum. J Pharmacopuncture 2018; 21:35-40.
70. Ghasemi T, Abnous K, Vahdati F, Mehri S, Razavi BM, 
Hosseinzadeh H. Antidepressant effect of Crocus sativus aqueous 
extract and its effect on CREB, BDNF, and VGF transcript and protein 

levels in rat hippocampus. Drug Res (Stuttg) 2015; 65:337-343.
71. Razavi BM, Sadeghi M, Abnous K, Vahdati Hasani F, 
Hosseinzadeh H. Study of the role of CREB, BDNF, and VGF 
neuropeptide in long term antidepressant activity of crocin in the 
rat cerebellum. Iran J Pharm Res 2017; 16:1452-1462.
72. Dorri SA, Hosseinzadeh H, Abnous K, Hasani FV, Robati 
RY, Razavi BM. Involvement of brain-derived neurotrophic 
factor (BDNF) on malathion induced depressive-like behavior 
in subacute exposure and protective effects of crocin. Iran J Basic 
Med Sci 2015; 18:958-966.
73. Xiao Q, Xiong Z, Yu C, Zhou J, Shen Q, Wang L, et al. 
Antidepressant activity of crocin-I is associated with amelioration 
of neuroinflammation and attenuates oxidative damage induced 
by corticosterone in mice. Physiol Behav 2019; 212:112699.
74. Hofmeister S, Bodden S. Premenstrual syndrome and 
premenstrual dysphoric disorder. Am Fam Physician 2016; 
94:236-240.
75. Jang SH, Kim DI, Choi MS. Effects and treatment methods of 
acupuncture and herbal medicine for premenstrual syndrome/
premenstrual dysphoric disorder: Systematic review. BMC 
Complement Altern Med 2014; 14:11.
76. Agha-Hosseini M, Kashani L, Aleyaseen A, Ghoreishi A, 
Rahmanpour H, Zarrinara AR, et al. Crocus sativus L. (saffron) 
in the treatment of premenstrual syndrome: a double-blind, 
randomised and placebo-controlled trial. Bjog 2008; 115:515-519.
77. Drubach DA. Obsessive-compulsive disorder. Continuum 
(Minneap Minn) 2015; 21:783-788.
78. Esalatmanesh S, Biuseh M, Noorbala AA, Mostafavi SA, Rezaei 
F, Mesgarpour B, et al. Comparison of saffron and fluvoxamine in 
the treatment of mild to moderate obsessive-compulsive disorder: 
A double blind randomized clinical trial. Iran J Psychiatry 2017; 
12:154-162.
79. Kazemi F, Vosough I, Sepahi S, Mohajeri SA. Effect of crocin 
versus fluoxetine in treatment of mild to moderate obsessive-
compulsive disorder: A double blind randomized clinical trial. 
Hum Psychopharmacol 2021; 36:e2780.
80. Tandon M, Pergjika A. Attention deficit hyperactivity disorder 
in preschool-age children. Child Adolesc Psychiatr Clin N Am 
2017; 26:523-538.
81. Baziar S, Aqamolaei A, Khadem E, Mortazavi SH, Naderi S, 
Sahebolzamani E, et al. Crocus sativus L. versus Methylphenidate 
in treatment of children with attention-deficit/hyperactivity 
disorder: a randomized, double-blind pilot study. J Child Adolesc 
Psychopharmacol 2019; 29:205-212.
82. Lopresti AL, Smith SJ, Metse AP, Drummond PD. Effects of 
saffron on sleep quality in healthy adults with self-reported poor 
sleep: a randomized, double-blind, placebo-controlled trial. J Clin 
Sleep Med 2020; 16:937-947.
83. Lopresti AL, Smith SJ, Drummond PD. An investigation into 
an evening intake of a saffron extract (affron®) on sleep quality, 
cortisol, and melatonin concentrations in adults with poor sleep: 
a randomised, double-blind, placebo-controlled, multi-dose study. 
Sleep Med 2021; 86:7-18.
84. Pachikian BD, Copine S, Suchareau M, Deldicque L. Effects 
of saffron extract on sleep quality: A randomized double-blind 
controlled clinical trial. Nutrients 2021; 13:1473.
85. Taherzadeh Z, Khaluyan H, Iranshahy M, Rezaeitalab F, 
Eshaghi Ghalibaf MH, Javadi B. Evaluation of sedative effects 
of an intranasal dosage form containing saffron, lettuce seeds 
and sweet violet in primary chronic insomnia: A randomized, 
double-dummy, double-blind placebo controlled clinical trial. J 
Ethnopharmacol 2020; 262:113116.
86. Nahid K, Fariborz M, Ataolah G, Solokian S. The effect of an 
Iranian herbal drug on primary dysmenorrhea: a clinical controlled 
trial. J Midwifery Womens Health 2009; 54:401-404.
87. Meamarbashi A, Rajabi A. Preventive effects of 10-day 
supplementation with saffron and indomethacin on the delayed-
onset muscle soreness. Clin J Sport Med 2015; 25:105-112.
88. Tamaddonfard E, Farshid AA, Eghdami K, Samadi F, Erfanparast 
A. Comparison of the effects of crocin, safranal and diclofenac on 



931Iran J Basic Med Sci, Vol. 25, No. 8, Aug 2022

Clinical evidence of saffron effects Omidkhoda and Hosseinzadeh

local inflammation and inflammatory pain responses induced by 
carrageenan in rats. Pharmacol Rep 2013; 65:1272-1280.
89. Asadollahi M, Nikdokht P, Hatef B, Sadr SS, Sahraei H, 
Assarzadegan F, et al. Protective properties of the aqueous extract 
of saffron (Crocus sativus L.) in ischemic stroke, randomized 
clinical trial. J Ethnopharmacol 2019; 238:111833.
90. Sadeghnia HR, Shaterzadeh H, Forouzanfar F, Hosseinzadeh 
H. Neuroprotective effect of safranal, an active ingredient of 
Crocus sativus , in a rat model of transient cerebral ischemia. Folia 
Neuropathol 2017; 55:206-213.
91. Ghiasian M, Khamisabadi F, Kheiripour N, Karami M, 
Haddadi R, Ghaleiha A, et al. Effects of crocin in reducing DNA 
damage, inflammation, and oxidative stress in multiple sclerosis 
patients: A double-blind, randomized, and placebo-controlled 
trial. J Biochem Mol Toxicol 2019; 33:e22410.
92. Razavi BM, Hosseinzadeh H. Saffron: A promising natural 
medicine in the treatment of metabolic syndrome. J Sci Food Agric 
2017; 97:1679-1685.
93. Shafiee M, Aghili Moghaddam NS, Nosrati M, Tousi M, Avan 
A, Ryzhikov M, et al. Saffron against components of metabolic 
syndrome: current status and prospective. J Agric Food Chem 
2017; 65:10837-10843.
94. Zilaee M, Ferns GA, Ghayour-Mobarhan M. Heat shock 
proteins and cardiovascular disease. Adv Clin Chem 2014; 64:73-
115.
95. Shemshian M, Mousavi SH, Norouzy A, Kermani T, Moghiman 
T, Sadeghi A, et al. Saffron in metabolic syndrome: Its effects 
on antibody titers to heat-shock proteins 27, 60, 65 and 70. J 
Complement Integr Med 2014; 11:43-49.
96. Nosrati M, Nikbakht-Jam I, Eslami S, Khademi MM, Foroutan-
Tanha M, Hadizadeh F, et al. Effect of crocin on antibodyt titers to 
heat-shock protein 27 in subjects with metabolic syndrome. Curr 
Clin Pharmacol 2017; 12:113-121.
97. Nikbakht-Jam I, Khademi M, Nosrati M, Eslami S, Foroutan-
Tanha M, Sahebkar A, et al. Effect of crocin extracted from saffron 
on pro-oxidant–anti-oxidant balance in subjects with metabolic 
syndrome: A randomized, placebo-controlled clinical trial. Eur J 
Integr Med 2015; 8:307-312.
98. Zilaee M, Soukhtanloo M, Ghayour-Mobarhan M, Shemshian 
M, Salehi M, Ferns GAA. Effect of saffron on serum leptin levels 
in patients with metabolic syndrome, a double-blind, randomized 
and placebo-controlled trial study. Prog Nutr 2018; 20:140-144.
99. Javandoost A, Afshari A, Nikbakht-Jam I, Khademi M, Eslami 
S, Nosrati M, et al. Effect of crocin, a carotenoid from saffron, 
on plasma cholesteryl ester transfer protein and lipid profile in 
subjects with metabolic syndrome: A double blind randomized 
clinical trial. ARYA Atherosclerosis 2017; 13:245-252.
100. Kermani T, Zebarjadi M, Mehrad-Majd H, Mirhafez SR, 
Shemshian M, Ghasemi F, et al. Anti-inflammatory effect of Crocus 
sativus on the serum cytokines levels in subjects with metabolic 
syndrome: A randomized, double-blind, placebo-controlled trial. 
Curr Clin Pharmacol 2017; 12:122-126.
101. Fadai F, Mousavi B, Ashtari Z, Ali beigi N, Farhang S, 
Hashempour S, et al. Saffron aqueous extract prevents metabolic 
syndrome in patients with schizophrenia on olanzapine 
treatment: a randomized triple blind placebo controlled study. 
Pharmacopsychiatry 2014; 47:156-161.
102. Zheng Y, Ley SH, Hu FB. Global aetiology and epidemiology of 
type 2 diabetes mellitus and its complications. Nat Rev Endocrinol 
2018; 14:88-98.
103. Moravej Aleali A, Amani R, Shahbazian H, Namjooyan 
F, Latifi SM, Cheraghian B. The effect of hydroalcoholic Saffron 
(Crocus sativus L.) extract on fasting plasma glucose, HbA1c, 
lipid profile, liver, and renal function tests in patients with type 
2 diabetes mellitus: A randomized double-blind clinical trial. 
Phytother Res 2019; 33:1648-1657.
104. Tajaddini A, Roshanravan N, Mobasseri M, Aeinehchi A, 
Sefid-Mooye Azar P, Hadi A, et al. Saffron improves life and sleep 
quality, glycaemic status, lipid profile and liver function in diabetic 
patients: A double-blind, placebo-controlled, randomised clinical 

trial. Int J Clin Pract 2021; 75:e14334.
105. Milajerdi A, Jazayeri S, Hashemzadeh N, Shirzadi E, 
Derakhshan Z, Djazayeri A, et al. The effect of saffron (Crocus 
sativus L.) hydroalcoholic extract on metabolic control in type 2 
diabetes mellitus: A triple-blinded randomized clinical trial. J Res 
Med Sci 2018; 23:16.
106. Azimi P, Ghiasvand R, Feizi A, Hariri M, Abbasi B. Effects 
of cinnamon, cardamom, saffron, and ginger consumption on 
markers of glycemic control, lipid profile, oxidative stress, and 
inflammation in type 2 diabetes patients. Rev Diabet Stud 2014; 
11:258-266.
107. Karimi-Nazari E, Nadjarzadeh A, Masoumi R, Marzban A, 
Mohajeri SA, Ramezani-Jolfaie N, et al. Effect of saffron (Crocus 
sativus L.) on lipid profile, glycemic indices and antioxidant status 
among overweight/obese prediabetic individuals: A double-
blinded, randomized controlled trial. Clin Nutr ESPEN 2019; 
34:130-136.
108. Mashmoul M, Azlan A, Khaza’ai H, Yusof BN, Noor SM. 
Saffron: A natural potent antioxidant as a promising anti-obesity 
drug. Antioxidants (Basel) 2013; 2:293-308.
109. Gout B, Bourges C, Paineau-Dubreuil S. Satiereal, a Crocus 
sativus L extract, reduces snacking and increases satiety in a 
randomized placebo-controlled study of mildly overweight, 
healthy women. Nutr Res 2010; 30:305-313.
110. Abedimanesh N, Bathaie SZ, Abedimanesh S, Motlagh 
B, Separham A, Ostadrahimi A. Saffron and crocin improved 
appetite, dietary intakes and body composition in patients with 
coronary artery disease. J Cardiovasc Thorac Res 2017; 9:200-208.
111. Akhondzadeh S, Mostafavi SA, Keshavarz SA, Mohammadi 
MR, Hosseini S, Eshraghian MR. A placebo controlled randomized 
clinical trial of Crocus sativus L. (saffron) on depression and 
food craving among overweight women with mild to moderate 
depression. J Clin Pharm Ther 2020;45:134-143.
112. Pour FK, Aryaeian N, Mokhtare M, Mirnasrollahi Parsa RS, 
Jannani L, Agah S, et al. The effect of saffron supplementation on 
some inflammatory and oxidative markers, leptin, adiponectin, 
and body composition in patients with nonalcoholic fatty liver 
disease: A double-blind randomized clinical trial. Phytother Res 
2020; 34:3367-3378.
113. Naserizadeh SK, Taherifard MH, Shekari M, Mesrkanlou HA, 
Asbaghi O, Nazarian B, et al. The effect of crocin supplementation 
on lipid concentrations and fasting blood glucose: A systematic 
review and meta-analysis and meta-regression of randomized 
controlled trials. Complement Ther Med 2020; 52:102500.
114. Asbaghi O, Soltani S, Norouzi N, Milajerdi A, Choobkar 
S, Asemi Z. The effect of saffron supplementation on blood 
glucose and lipid profile: A systematic review and meta-analysis 
of randomized controlled trials. Complement Ther Med 2019; 
47:102158.
115. Rahmani J, Bazmi E, Clark C, Hashemi Nazari SS. The effect 
of Saffron supplementation on waist circumference, HA1C, and 
glucose metabolism: A systematic review and meta-analysis 
of randomized clinical trials. Complement Ther Med 2020; 
49:102298.
116. Heitmar R, Brown J, Kyrou I. Saffron (Crocus sativus L.) in 
ocular diseases: A narrative review of the existing evidence from 
clinical studies. Nutrients 2019;11:649.
117. Falsini B, Piccardi M, Minnella A, Savastano C, Capoluongo 
E, Fadda A, et al. Influence of saffron supplementation on retinal 
flicker sensitivity in early age-related macular degeneration. Invest 
Ophthalmol Vis Sci 2010; 51:6118-6124.
118. Piccardi M, Marangoni D, Minnella AM, Savastano 
MC, Valentini P, Ambrosio L, et al. A longitudinal follow-up 
study of saffron supplementation in early age-related macular 
degeneration: sustained benefits to central retinal function. Evid 
Based Complement Alternat Med 2012; 2012:429124.
119. Marangoni D, Falsini B, Piccardi M, Ambrosio L, Minnella AM, 
Savastano MC, et al. Functional effect of Saffron supplementation 
and risk genotypes in early age-related macular degeneration: a 
preliminary report. J Transl Med 2013; 11:228.



Iran J Basic Med Sci, Vol. 25, No. 8, Aug 2022

Omidkhoda and Hosseinzadeh Clinical evidence of saffron effects

932

120. Lashay A, Sadough G, Ashrafi E, Lashay M, Movassat M, 
Akhondzadeh S. Short-term outcomes of saffron supplementation 
in patients with age-related macular degeneration: A double-blind, 
placebo-controlled, randomized trial. Med Hypothesis Discov 
Innov Ophthalmol 2016; 5:32-38.
121. Abbas R, Yunes P, Alishiri AA, Hosseini MA, Zarchi 
AAK, Amirhossein S. The impact of saffron (Crocus sativus) 
supplementation on visual function in patients with dry age-
related macular degeneration. Ital J Med 2016; 11:196-201.
122. Broadhead GK, Grigg JR, McCluskey P, Hong T, Schlub TE, 
Chang AA. Saffron therapy for the treatment of mild/moderate 
age-related macular degeneration: a randomised clinical trial. 
Graefes Arch Clin Exp Ophthalmol 2019; 257:31-40.
123. Piccardi M, Fadda A, Martelli F, Marangoni D, Magli A, 
Minnella AM, et al. Anti-oxidant saffron and central retinal 
function in ABCA4-related Stargardt macular dystrophy. Nutrients 
2019; 11:2461.
124. Jabbarpoor Bonyadi MH, Yazdani S, Saadat S. The ocular 
hypotensive effect of saffron extract in primary open angle 
glaucoma: A pilot study. BMC Complement Altern Med 2014; 
14:399.
125. Sepahi S, Mohajeri SA, Hosseini SM, Khodaverdi E, Shoeibi 
N, Namdari M, et al. Effects of crocin on diabetic maculopathy: 
A placebo-controlled randomized clinical trial. Am J Ophthalmol 
2018; 190:89-98.
126. Safarinejad MR, Shafiei N, Safarinejad S. An open label, 
randomized, fixed-dose, crossover study comparing efficacy and 
safety of sildenafil citrate and saffron (Crocus sativus Linn.) for 
treating erectile dysfunction in men naive to treatment. Int J Impot 
Res 2010; 22:240-250.
127. Shamsa A, Hosseinzadeh H, Molaei M, Shakeri MT, Rajabi 
O. Evaluation of Crocus sativus L. (saffron) on male erectile 
dysfunction: a pilot study. Phytomedicine 2009; 16:690-693.
128. Mohammadzadeh-Moghadam H, Nazari SM, Shamsa A, 
Kamalinejad M, Esmaeeli H, Asadpour AA, et al. Effects of a 
topical saffron (Crocus sativus L.) gel on erectile dysfunction in 
diabetics: A randomized, parallel-group, double-blind, placebo-
controlled trial. J Evid Based Complementary Altern Med 2015; 
20:283-286.
129. Modabbernia A, Sohrabi H, Nasehi AA, Raisi F, Saroukhani 
S, Jamshidi A, et al. Effect of saffron on fluoxetine-induced sexual 
impairment in men: randomized double-blind placebo-controlled 
trial. Psychopharmacology (Berl) 2012; 223:381-388.
130. Kashani L, Raisi F, Saroukhani S, Sohrabi H, Modabbernia 
A, Nasehi AA, et al. Saffron for treatment of fluoxetine-induced 
sexual dysfunction in women: randomized double-blind placebo-
controlled study. Hum Psychopharmacol 2013; 28:54-60.
131. Safarinejad MR, Shafiei N, Safarinejad S. A prospective 
double-blind randomized placebo-controlled study of the effect of 
saffron (Crocus sativus Linn.) on semen parameters and seminal 
plasma antioxidant capacity in infertile men with idiopathic 
oligoasthenoteratozoospermia. Phytother Res 2011; 25:508-516.
132. Badr YAA, Sepehran E, Azar AD, Sadeghi H, Nouri M. The 
effect of saffron on semen analysis in infertile men with clinical 
varicocele after varicocelectomy. Nephro-Urol Mon 2017; 
9:e59939.
133. Ahmadi Khatir S, Bayatian A, Barzegari A, Roshanravan 
N, Safaiyan A, Pavon Djavid G, et al. Saffron (Crocus sativus 
L.) supplements modulate circulating microRNA (MIR-21) in 
atherosclerosis patients; a randomized, double-blind, placebo-
controlled trial. Iran Red Crescent Med J 2018; 20:0-0.
134. Abedimanesh N, Motlagh B, Abedimanesh S, Bathaie SZ, 
Separham A, Ostadrahimi A. Effects of crocin and saffron aqueous 
extract on gene expression of SIRT1, AMPK, LOX1, NF-κB, and 
MCP-1 in patients with coronary artery disease: A randomized 
placebo-controlled clinical trial. Phytother Res 2020; 34:1114-1122.
135. Abedimanesh S, Bathaie SZ, Ostadrahimi A, Asghari Jafarabadi 
M, Taban Sadeghi M. The effect of crocetin supplementation 
on markers of atherogenic risk in patients with coronary artery 
disease: a pilot, randomized, double-blind, placebo-controlled 

clinical trial. Food Funct 2019; 10:7461-7475.
136. Imenshahidi M, Hosseinzadeh H, Javadpour Y. Hypotensive 
effect of aqueous saffron extract (Crocus sativus L.) and its 
constituents, safranal and crocin, in normotensive and hypertensive 
rats. Phytother Res 2010; 24:990-994.
137. Razavi BM, Amanloo MA, Imenshahidi M, Hosseinzadeh H. 
The relaxant activity of safranal in isolated rat aortas is mediated 
predominantly via an endothelium-independent mechanism-
Vasodilatory mechanism of safranal. J Pharmacopunct 2016; 
19:329-335.
138. Razavi BM, Seyfabad MS, Hosseinzadeh H, Imenshahidi M. 
Crocin-induced endothelium-dependent relaxation in isolated rat 
aorta. Jundishapur J Nat Pharm Prod 2017; 12:e32801.
139. Razavi BM, Alyasin A, Hosseinzadeh H, Imenshahidi M. 
Saffron induced relaxation in isolated rat aorta via endothelium 
dependent and independent mechanisms. Iran J Pharm Sci 2018; 
17:1018-1025.
140. Razavi M, Hosseinzadeh H, Abnous K, Motamedshariaty VS, 
Imenshahidi M. Crocin restores hypotensive effect of subchronic 
administration of diazinon in rats. Iran J Basic Med Sci 2013; 
16:64-72.
141. Modaghegh MH, Shahabian M, Esmaeili HA, Rajbai O, 
Hosseinzadeh H. Safety evaluation of saffron (Crocus sativus) 
tablets in healthy volunteers. Phytomedicine 2008; 15:1032-1037.
142. Azimi P, Ghiasvand R, Feizi A, Hosseinzadeh J, Bahreynian 
M, Hariri M, et al. Effect of cinnamon, cardamom, saffron and 
ginger consumption on blood pressure and a marker of endothelial 
function in patients with type 2 diabetes mellitus: A randomized 
controlled clinical trial. Blood Press 2016; 25:133-140.
143. Hooshmand-Moghadam B, Eskandari M, Shabkhiz F, 
Mojtahedi S, Mahmoudi N. Saffron (Crocus sativus L.) in 
combination with resistance training reduced blood pressure in 
the elderly hypertensive men: A randomized controlled trial. Br J 
Clin Pharmacol 2021; 87:3255-3267.
144. Khorasany AR, Hosseinzadeh H. Therapeutic effects of 
saffron (Crocus sativus L.) in digestive disorders: A review. Iran J 
Basic Med Sci 2016; 19:455-469.
145. Tadyon Najafabadi B, Ghamari K, Kermany Ranjabari T, 
Noorbala AA, Ebrahimi Daryani N, Vanaki E, et al. Therapeutic 
effects of saffron (Crocus sativus) versus fluoxetine on Irritable 
Bowel Syndrome: A double-blind randomized clinical trial. Adv 
Integr Med 2019;6:167-173.
146. Tahvilian N, Masoodi M, Faghihi Kashani A, Vafa M, 
Aryaeian N, Heydarian A, et al. Effects of saffron supplementation 
on oxidative/antioxidant status and severity of disease in ulcerative 
colitis patients: A randomized, double-blind, placebo-controlled 
study. Phytother Res 2021; 35:946-953.
147. Hosseini SA, Zilaee M, Shoushtari MH, Ghasemi 
Dehcheshmeh M. An evaluation of the effect of saffron 
supplementation on the antibody titer to heat-shock protein (HSP) 
70, hsCRP and spirometry test in patients with mild and moderate 
persistent allergic asthma: A triple-blind, randomized placebo-
controlled trial. Respir Med 2018; 145:28-34.
148. Zilaee M, Hosseini SA, Jafarirad S, Abolnezhadian F, 
Cheraghian B, Namjoyan F, et al. An evaluation of the effects of 
saffron supplementation on the asthma clinical symptoms and 
asthma severity in patients with mild and moderate persistent 
allergic asthma: a double-blind, randomized placebo-controlled 
trial. Respir Res 2019; 20:39.
149. Hamidi Z, Aryaeian N, Abolghasemi J, Shirani F, Hadidi M, 
Fallah S, et al. The effect of saffron supplement on clinical outcomes 
and metabolic profiles in patients with active rheumatoid arthritis: 
A randomized, double-blind, placebo-controlled clinical trial. 
Phytother Res 2020; 34:1650-1658.
150. Poursamimi J, Shariati-Sarabi Z, Tavakkol-Afshari J, Mohajeri 
SA, Ghoryani M, Mohammadi M. Immunoregulatory effects of 
Krocina™, a herbal medicine made of crocin, on osteoarthritis 
patients: A successful clinical trial in iran. Iran J Allergy Asthma 
Immunol 2020; 19:253-263.
151. Hosseini A, Razavi BM, Hosseinzadeh H. Pharmacokinetic 



933Iran J Basic Med Sci, Vol. 25, No. 8, Aug 2022

Clinical evidence of saffron effects Omidkhoda and Hosseinzadeh

properties of saffron and its active components. Eur J Drug Metab 
Pharmacokinet 2018; 43:383-390.
152. Mohamadpour AH, Ayati Z, Parizadeh MR, Rajbai O, 
Hosseinzadeh H. Safety evaluation of crocin (a constituent of 
saffron) tablets in healthy volunteers. Iran J Basic Med Sci 2013; 

16:39-46.
153. Bostan HB, Mehri S, Hosseinzadeh H. Toxicology effects of 
saffron and its constituents: a review. Iran J Basic Med Sci 2017; 
20:110-121.


