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Abstract 

Smoking is one of the main causes of death in the world. Cigarette use is related with various 

components of metabolic syndrome (e.g., insulin resistance, raised blood pressure, 

dyslipidemia, oxidative stress, inflammation state) and psychiatric disorders. This study was 

conducted to determine the effect of crocin (Cro) supplementation on nicotine dependence, 

anxiety, depression, and metabolic indices in smokers. A total of 50 smokers were selected 

and randomly categorized into two groups (crocin and placebo). The intervention group 

received crocin (30 mg per day; n = 25) and placebo (containing Avicel; n = 25) once a day. 

The primary (nicotine dependence, depression, and anxiety inventory) and secondary 

(metabolic indices) outcomes were assessed at the start of the intervention and after the 3 

months. Multiple linear regression models were used to assess the treatment effects on the 

outcomes adjusting for confounding variables. The primary outcome results such as nicotine 

dependence, depression, and anxiety inventory did not have a significant difference among 

the intervention groups (P > 0.05). Also in the secondary outcomes, fasting plasma glucose 
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(FPG), insulin, and homeostasis model of assessment-insulin resistance (HOMA-IR) levels 

did indicate a significant difference by Cro intervention (β − 3.27 mg/dL; 95% CI, − 5.23, − 

1.31; P = 0.002; β − 0.76 μIU/mL; 95% CI, − 1.38, − 0.15; P = 0.01; β − 0.18; 95% CI, − 

0.29, − 0.07; P = 0.002), respectively. There were also significant reductions in serum levels 

of high-sensitivity C-reactive protein (hs-CRP) (β − 0.72 mg/L; 95% CI, − 1.37, − 0.07; P = 

0.03), compared with the placebo. Cro intake may have favorable effects on the level of FPG, 

insulin, HOMA-IR, and hs-CRP in smokers. However, due to the small sample size and 

limited scientific reports on smokers, further studies are necessary. ClinicalTrial.gov 
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Data availability 

The data used and analyzed in this RCT are available on request from the corresponding 
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Abbreviations 

FPG : 

Fasting plasma glucose 

GSH : 

Total glutathione 

HOMA-IR : 

Homeostasis model of assessment-insulin resistance 

HDL-cholesterol : 

High-density lipoprotein-cholesterol 

Hs-CRP : 

High-sensitivity C-reactive protein 

LDL-cholesterol : 

Low-density lipoprotein-cholesterol 

NO : 

Nitric oxide 

VLDL-cholesterol : 

Very low-density lipoprotein-cholesterol 

TAC : 

Total antioxidant capacity 

MDA : 

Malondialdehyde 



BDI : 

Beck Depression Inventory 

BAI : 

Beck Anxiety Inventory 

NDSS : 

Nicotine Dependence Syndrome Scale 

References 

 Abu-Izneid T et al (2022) Nutritional and health beneficial properties of saffron 

(Crocus sativus L): a comprehensive review. Crit Rev Food Sci Nutr 62(10):2683–

2706 

Article  CAS  PubMed  Google Scholar   

 Asbaghi O et al (2021) Effects of saffron (Crocus sativus L.) supplementation on 

inflammatory biomarkers: a systematic review and meta-analysis. Phytother Res 

35(1):20–32 

Article  CAS  PubMed  Google Scholar   

 Bakshi HA, Hakkim FL, Sam S (2016) Molecular mechanism of crocin induced 

caspase mediated MCF-7 cell death: in vivo toxicity profiling and ex vivo 

macrophage activation. Asian Pac J Cancer Prev 17(3):1499–506 

Article  PubMed  Google Scholar   

 Bastani S et al (2022) An evaluation on potential anti-oxidant and anti-inflammatory 

effects of Crocin. Biomed Pharmacother 153:113297 

Article  CAS  PubMed  Google Scholar   

 Beck A et al (1961) An inventory for measuring depression-Archives of General. 

Psychiatry 4:561 

CAS  Google Scholar   

 Beck AT, Steer RA, Carbin MG (1988) psychometric properties of the beck 

depression inventory: twenty-five years of evaluation. Clin Psychol Rev 8(1):77–100 

Article  Google Scholar   

https://doi.org/10.1080%2F10408398.2020.1857682
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BB3cXis1ajtL%2FL
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=33327732
http://scholar.google.com/scholar_lookup?&title=Nutritional%20and%20health%20beneficial%20properties%20of%20saffron%20%28Crocus%20sativus%20L%29%3A%20a%20comprehensive%20review&journal=Crit%20Rev%20Food%20Sci%20Nutr&doi=10.1080%2F10408398.2020.1857682&volume=62&issue=10&pages=2683-2706&publication_year=2022&author=Abu-Izneid%2CT
https://doi.org/10.1002%2Fptr.6748
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BB3MXjtV2nsbc%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=32525606
http://scholar.google.com/scholar_lookup?&title=Effects%20of%20saffron%20%28Crocus%20sativus%20L.%29%20supplementation%20on%20inflammatory%20biomarkers%3A%20a%20systematic%20review%20and%20meta-analysis&journal=Phytother%20Res&doi=10.1002%2Fptr.6748&volume=35&issue=1&pages=20-32&publication_year=2021&author=Asbaghi%2CO
https://doi.org/10.7314%2FAPJCP.2016.17.3.1499
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27039797
http://scholar.google.com/scholar_lookup?&title=Molecular%20mechanism%20of%20crocin%20induced%20caspase%20mediated%20MCF-7%20cell%20death%3A%20in%20vivo%20toxicity%20profiling%20and%20ex%20vivo%20macrophage%20activation&journal=Asian%20Pac%20J%20Cancer%20Prev&doi=10.7314%2FAPJCP.2016.17.3.1499&volume=17&issue=3&pages=1499-506&publication_year=2016&author=Bakshi%2CHA&author=Hakkim%2CFL&author=Sam%2CS
https://doi.org/10.1016%2Fj.biopha.2022.113297
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BB38XitF2lu73O
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=35738178
http://scholar.google.com/scholar_lookup?&title=An%20evaluation%20on%20potential%20anti-oxidant%20and%20anti-inflammatory%20effects%20of%20Crocin&journal=Biomed%20Pharmacother&doi=10.1016%2Fj.biopha.2022.113297&volume=153&publication_year=2022&author=Bastani%2CS
https://link.springer.com/articles/cas-redirect/1:STN:280:DyaF3c%2FgslKisg%3D%3D
http://scholar.google.com/scholar_lookup?&title=An%20inventory%20for%20measuring%20depression-Archives%20of%20General&journal=Psychiatry&volume=4&publication_year=1961&author=Beck%2CA
https://doi.org/10.1016%2F0272-7358%2888%2990050-5
http://scholar.google.com/scholar_lookup?&title=psychometric%20properties%20of%20the%20beck%20depression%20inventory%3A%20twenty-five%20years%20of%20evaluation&journal=Clin%20Psychol%20Rev&doi=10.1016%2F0272-7358%2888%2990050-5&volume=8&issue=1&pages=77-100&publication_year=1988&author=Beck%2CAT&author=Steer%2CRA&author=Carbin%2CMG


 Behrouz V et al (2021) Inflammatory markers response to crocin supplementation in 

patients with type 2 diabetes mellitus: a randomized controlled trial. Phytother Res 

35(7):4022–4031 

Article  CAS  PubMed  Google Scholar   

 Benzie IF, Strain JJ (1996) The ferric reducing ability of plasma (FRAP) as a measure 

of “antioxidant power”: the FRAP assay. Anal Biochem 239(1):70–76 

Article  CAS  PubMed  Google Scholar   

 Beutler E, Gelbart T (1985) Plasma glutathione in health and in patients with 

malignant disease. J Lab Clin Med 105(5):581–4 

CAS  PubMed  Google Scholar   

 Bilgi B et al (2017) Attention-deficit/hyperactivity disorder and nicotine dependence 

in adults. Noro Psikiyatr Ars 54(4):322–327 

Article  PubMed  PubMed Central  Google Scholar   

 Boozari M, Hosseinzadeh H (2022) Crocin molecular signaling pathways at a glance: 

a comprehensive review. Phytother Res 36(10):3859–3884 

Article  CAS  PubMed  Google Scholar   

 Byrami G et al (2013) The effect of the extract of Crocus sativus on tracheal 

responsiveness and plasma levels of IL-4, IFN-γ, total NO and nitrite in ovalbumin 

sensitized guinea-pigs. J Ethnopharmacol 147(2):530–5 

Article  PubMed  Google Scholar   

 Caliri AW, Tommasi S, Besaratinia A (2021) Relationships among smoking, 

oxidative stress, inflammation, macromolecular damage, and cancer. Mutat Res Rev 

Mutat Res 787:108365 

Article  CAS  PubMed  Google Scholar   

 Chaaya M, Mehio-Sibai A, El-Chemaly S (2006) Smoking patterns and predictors of 

smoking cessation in elderly populations in Lebanon. Int J Tubercul Lung Dis 

10(8):917–923 

CAS  Google Scholar   

 Chahine N et al (2016) Saffron extracts alleviate cardiomyocytes injury induced by 

doxorubicin and ischemia-reperfusion in vitro. Drug Chem Toxicol 39(1):87–96 

Article  CAS  PubMed  Google Scholar   

https://doi.org/10.1002%2Fptr.7124
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BB3MXisVOmu7vN
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=33856733
http://scholar.google.com/scholar_lookup?&title=Inflammatory%20markers%20response%20to%20crocin%20supplementation%20in%20patients%20with%20type%202%20diabetes%20mellitus%3A%20a%20randomized%20controlled%20trial&journal=Phytother%20Res&doi=10.1002%2Fptr.7124&volume=35&issue=7&pages=4022-4031&publication_year=2021&author=Behrouz%2CV
https://doi.org/10.1006%2Fabio.1996.0292
https://link.springer.com/articles/cas-redirect/1:CAS:528:DyaK28XksFCmt7Y%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8660627
http://scholar.google.com/scholar_lookup?&title=The%20ferric%20reducing%20ability%20of%20plasma%20%28FRAP%29%20as%20a%20measure%20of%20%E2%80%9Cantioxidant%20power%E2%80%9D%3A%20the%20FRAP%20assay&journal=Anal%20Biochem&doi=10.1006%2Fabio.1996.0292&volume=239&issue=1&pages=70-76&publication_year=1996&author=Benzie%2CIF&author=Strain%2CJJ
https://link.springer.com/articles/cas-redirect/1:STN:280:DyaL2M7osVaquw%3D%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3989350
http://scholar.google.com/scholar_lookup?&title=Plasma%20glutathione%20in%20health%20and%20in%20patients%20with%20malignant%20disease&journal=J%20Lab%20Clin%20Med&volume=105&issue=5&pages=581-4&publication_year=1985&author=Beutler%2CE&author=Gelbart%2CT
https://doi.org/10.5152%2Fnpa.2017.15882
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=29321705
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5758075
http://scholar.google.com/scholar_lookup?&title=Attention-deficit%2Fhyperactivity%20disorder%20and%20nicotine%20dependence%20in%20adults&journal=Noro%20Psikiyatr%20Ars&doi=10.5152%2Fnpa.2017.15882&volume=54&issue=4&pages=322-327&publication_year=2017&author=Bilgi%2CB
https://doi.org/10.1002%2Fptr.7583
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BB38XisVens7fL
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=35989419
http://scholar.google.com/scholar_lookup?&title=Crocin%20molecular%20signaling%20pathways%20at%20a%20glance%3A%20a%20comprehensive%20review&journal=Phytother%20Res&doi=10.1002%2Fptr.7583&volume=36&issue=10&pages=3859-3884&publication_year=2022&author=Boozari%2CM&author=Hosseinzadeh%2CH
https://doi.org/10.1016%2Fj.jep.2013.03.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23506987
http://scholar.google.com/scholar_lookup?&title=The%20effect%20of%20the%20extract%20of%20Crocus%20sativus%20on%20tracheal%20responsiveness%20and%20plasma%20levels%20of%20IL-4%2C%20IFN-%CE%B3%2C%20total%20NO%20and%20nitrite%20in%20ovalbumin%20sensitized%20guinea-pigs&journal=J%20Ethnopharmacol&doi=10.1016%2Fj.jep.2013.03.014&volume=147&issue=2&pages=530-5&publication_year=2013&author=Byrami%2CG
https://doi.org/10.1016%2Fj.mrrev.2021.108365
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BB3MXhslWlu78%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=34083039
http://scholar.google.com/scholar_lookup?&title=Relationships%20among%20smoking%2C%20oxidative%20stress%2C%20inflammation%2C%20macromolecular%20damage%2C%20and%20cancer&journal=Mutat%20Res%20Rev%20Mutat%20Res&doi=10.1016%2Fj.mrrev.2021.108365&volume=787&publication_year=2021&author=Caliri%2CAW&author=Tommasi%2CS&author=Besaratinia%2CA
https://link.springer.com/articles/cas-redirect/1:STN:280:DC%2BD28vnsVOgtg%3D%3D
http://scholar.google.com/scholar_lookup?&title=Smoking%20patterns%20and%20predictors%20of%20smoking%20cessation%20in%20elderly%20populations%20in%20Lebanon&journal=Int%20J%20Tubercul%20Lung%20Dis&volume=10&issue=8&pages=917-923&publication_year=2006&author=Chaaya%2CM&author=Mehio-Sibai%2CA&author=El-Chemaly%2CS
https://doi.org/10.3109%2F01480545.2015.1036281
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC28XovVejtQ%3D%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=25885550
http://scholar.google.com/scholar_lookup?&title=Saffron%20extracts%20alleviate%20cardiomyocytes%20injury%20induced%20by%20doxorubicin%20and%20ischemia-reperfusion%20in%20vitro&journal=Drug%20Chem%20Toxicol&doi=10.3109%2F01480545.2015.1036281&volume=39&issue=1&pages=87-96&publication_year=2016&author=Chahine%2CN


 Crook MA et al (2000) Circulating concentrations of C-reactive protein and total 

sialic acid in tobacco smokers remain unchanged following one year of validated 

smoking cessation. Eur J Clin Invest 30(10):861–5 

Article  CAS  PubMed  Google Scholar   

 Dianat M et al (2018) Crocin attenuates cigarette smoke-induced lung injury and 

cardiac dysfunction by anti-oxidative effects: the role of Nrf2 antioxidant system in 

preventing oxidative stress. Respir Res 19(1):58 

Article  PubMed  PubMed Central  Google Scholar   

 Ghaderi A et al (2019) Clinical and metabolic responses to crocin in patients under 

methadone maintenance treatment: a randomized clinical trial. Phytother Res 

33(10):2714–2725 

Article  CAS  PubMed  Google Scholar   

 Ghaderi A et al (2020) The effects of saffron (Crocus sativus L.) on mental health 

parameters and C-reactive protein: a meta-analysis of randomized clinical trials. 

Complementary Ther Med. 48:102250 

Article  Google Scholar   

 Greenland S, Mansournia MA (2015) Limitations of individual causal models, causal 

graphs, and ignorability assumptions, as illustrated by random confounding and 

design unfaithfulness. Eur J Epidemiol 30:1101–1110 

Article  PubMed  Google Scholar   

 Hausenblas HA et al (2013) Saffron (Crocus sativus L.) and major depressive 

disorder: a meta-analysis of randomized clinical trials. J Integr Med 11(6):377–383 

Article  PubMed  PubMed Central  Google Scholar   

 Hausenblas HA et al (2015) A systematic review of randomized controlled trials 

examining the effectiveness of saffron (Crocus sativus L.) on psychological and 

behavioral outcomes. J Integr Med 13(4):231–40 

Article  PubMed  PubMed Central  Google Scholar   

 Hosseini SA et al (2018) 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 145:28–34 

Article  PubMed  Google Scholar   

https://doi.org/10.1046%2Fj.1365-2362.2000.00738.x
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BD3cXnvVeqtrc%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11029599
http://scholar.google.com/scholar_lookup?&title=Circulating%20concentrations%20of%20C-reactive%20protein%20and%20total%20sialic%20acid%20in%20tobacco%20smokers%20remain%20unchanged%20following%20one%20year%20of%20validated%20smoking%20cessation&journal=Eur%20J%20Clin%20Invest&doi=10.1046%2Fj.1365-2362.2000.00738.x&volume=30&issue=10&pages=861-5&publication_year=2000&author=Crook%2CMA
https://link.springer.com/doi/10.1186/s12931-018-0766-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=29631592
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5891913
http://scholar.google.com/scholar_lookup?&title=Crocin%20attenuates%20cigarette%20smoke-induced%20lung%20injury%20and%20cardiac%20dysfunction%20by%20anti-oxidative%20effects%3A%20the%20role%20of%20Nrf2%20antioxidant%20system%20in%20preventing%20oxidative%20stress&journal=Respir%20Res&doi=10.1186%2Fs12931-018-0766-3&volume=19&issue=1&publication_year=2018&author=Dianat%2CM
https://doi.org/10.1002%2Fptr.6445
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC1MXhvFOis73I
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=31359519
http://scholar.google.com/scholar_lookup?&title=Clinical%20and%20metabolic%20responses%20to%20crocin%20in%20patients%20under%20methadone%20maintenance%20treatment%3A%20a%20randomized%20clinical%20trial&journal=Phytother%20Res&doi=10.1002%2Fptr.6445&volume=33&issue=10&pages=2714-2725&publication_year=2019&author=Ghaderi%2CA
https://doi.org/10.1016%2Fj.ctim.2019.102250
http://scholar.google.com/scholar_lookup?&title=The%20effects%20of%20saffron%20%28Crocus%20sativus%20L.%29%20on%20mental%20health%20parameters%20and%20C-reactive%20protein%3A%20a%20meta-analysis%20of%20randomized%20clinical%20trials&journal=Complementary%20Ther%20Med.&doi=10.1016%2Fj.ctim.2019.102250&volume=48&publication_year=2020&author=Ghaderi%2CA
https://link.springer.com/doi/10.1007/s10654-015-9995-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=25687168
http://scholar.google.com/scholar_lookup?&title=Limitations%20of%20individual%20causal%20models%2C%20causal%20graphs%2C%20and%20ignorability%20assumptions%2C%20as%20illustrated%20by%20random%20confounding%20and%20design%20unfaithfulness&journal=Eur%20J%20Epidemiol&doi=10.1007%2Fs10654-015-9995-7&volume=30&pages=1101-1110&publication_year=2015&author=Greenland%2CS&author=Mansournia%2CMA
https://doi.org/10.3736%2Fjintegrmed2013056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=24299602
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4643654
http://scholar.google.com/scholar_lookup?&title=Saffron%20%28Crocus%20sativus%20L.%29%20and%20major%20depressive%20disorder%3A%20a%20meta-analysis%20of%20randomized%20clinical%20trials&journal=J%20Integr%20Med&doi=10.3736%2Fjintegrmed2013056&volume=11&issue=6&pages=377-383&publication_year=2013&author=Hausenblas%2CHA
https://doi.org/10.1016%2FS2095-4964%2815%2960176-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26165367
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5747362
http://scholar.google.com/scholar_lookup?&title=A%20systematic%20review%20of%20randomized%20controlled%20trials%20examining%20the%20effectiveness%20of%20saffron%20%28Crocus%20sativus%20L.%29%20on%20psychological%20and%20behavioral%20outcomes&journal=J%20Integr%20Med&doi=10.1016%2FS2095-4964%2815%2960176-5&volume=13&issue=4&pages=231-40&publication_year=2015&author=Hausenblas%2CHA
https://doi.org/10.1016%2Fj.rmed.2018.10.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=30509713
http://scholar.google.com/scholar_lookup?&title=An%20evaluation%20of%20the%20effect%20of%20saffron%20supplementation%20on%20the%20antibody%20titer%20to%20heat-shock%20protein%20%28HSP%29%2070%2C%20hsCRP%20and%20spirometry%20test%20in%20patients%20with%20mild%20and%20moderate%20persistent%20allergic%20asthma%3A%20A%20triple-blind%2C%20randomized%20placebo-controlled%20trial&journal=Respir%20Med&doi=10.1016%2Fj.rmed.2018.10.016&volume=145&pages=28-34&publication_year=2018&author=Hosseini%2CSA


 Hosseinzadeh H, Noraei NB (2009) Anxiolytic and hypnotic effect of Crocus sativus 

aqueous extract and its constituents, crocin and safranal, in mice. Phytother Res 

23(6):768–74 

Article  CAS  PubMed  Google Scholar   

 Hosseinzadeh H, Sadeghnia HR (2005) Safranal, a constituent of Crocus sativus 

(saffron), attenuated cerebral ischemia induced oxidative damage in rat hippocampus. 

J Pharm Pharm Sci 8(3):394–9 

CAS  PubMed  Google Scholar   

 Hosseinzadeh H, Motamedshariaty V, Hadizadeh F (2007) Antidepressant effect of 

kaempferol, a constituent of saffron (Crocus sativus) petal, in mice and rats. 

Pharmacologyonline 2:367–370 

Google Scholar   

 Jackson PA et al (2020) Effects of saffron extract supplementation on mood, well-

being, and response to a psychosocial stressor in healthy adults: a randomized, 

double-blind, parallel group, clinical trial. Front Nutr 7:606124 

Article  PubMed  Google Scholar   

 Jafari A et al (2021) National, regional, and global prevalence of cigarette smoking 

among women/females in the general population: a systematic review and meta-

analysis. Environ Health Prev Med 26(1):5 

Article  PubMed  PubMed Central  Google Scholar   

 Jalili C et al (2015) Protective role of crocin against nicotine-induced damages on 

male mice liver. Int J Prev Med 6:92 

Article  PubMed  PubMed Central  Google Scholar   

 Janero DR (1990) Malondialdehyde and thiobarbituric acid-reactivity as diagnostic 

indices of lipid peroxidation and peroxidative tissue injury. Free Radic Biol Med 

9(6):515–40 

Article  CAS  PubMed  Google Scholar   

 Javadi B, Sahebkar A, Emami SA (2013) A survey on saffron in major Islamic 

traditional medicine books. Iran J Basic Med Sci 16(1):1 

PubMed  PubMed Central  Google Scholar   

 Jomehpour H et al (2022) The effect of Krocina™ on decreasing substance user 

withdrawal syndrome, craving, depression and stress: a double-blind randomized 

parallel clinical trial. Subst Use Misuse 57(4):613–620 

https://doi.org/10.1002%2Fptr.2597
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BD1MXotVCjsLk%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19142981
http://scholar.google.com/scholar_lookup?&title=Anxiolytic%20and%20hypnotic%20effect%20of%20Crocus%20sativus%20aqueous%20extract%20and%20its%20constituents%2C%20crocin%20and%20safranal%2C%20in%20mice&journal=Phytother%20Res&doi=10.1002%2Fptr.2597&volume=23&issue=6&pages=768-74&publication_year=2009&author=Hosseinzadeh%2CH&author=Noraei%2CNB
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BD2MXhtFWlsL%2FJ
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16401389
http://scholar.google.com/scholar_lookup?&title=Safranal%2C%20a%20constituent%20of%20Crocus%20sativus%20%28saffron%29%2C%20attenuated%20cerebral%20ischemia%20induced%20oxidative%20damage%20in%20rat%20hippocampus&journal=J%20Pharm%20Pharm%20Sci&volume=8&issue=3&pages=394-9&publication_year=2005&author=Hosseinzadeh%2CH&author=Sadeghnia%2CHR
http://scholar.google.com/scholar_lookup?&title=Antidepressant%20effect%20of%20kaempferol%2C%20a%20constituent%20of%20saffron%20%28Crocus%20sativus%29%20petal%2C%20in%20mice%20and%20rats&journal=Pharmacologyonline&volume=2&pages=367-370&publication_year=2007&author=Hosseinzadeh%2CH&author=Motamedshariaty%2CV&author=Hadizadeh%2CF
https://doi.org/10.3389%2Ffnut.2020.606124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=33598475
http://scholar.google.com/scholar_lookup?&title=Effects%20of%20saffron%20extract%20supplementation%20on%20mood%2C%20well-being%2C%20and%20response%20to%20a%20psychosocial%20stressor%20in%20healthy%20adults%3A%20a%20randomized%2C%20double-blind%2C%20parallel%20group%2C%20clinical%20trial&journal=Front%20Nutr&doi=10.3389%2Ffnut.2020.606124&volume=7&publication_year=2020&author=Jackson%2CPA
https://link.springer.com/doi/10.1186/s12199-020-00924-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=33419408
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7796590
http://scholar.google.com/scholar_lookup?&title=National%2C%20regional%2C%20and%20global%20prevalence%20of%20cigarette%20smoking%20among%20women%2Ffemales%20in%20the%20general%20population%3A%20a%20systematic%20review%20and%20meta-analysis&journal=Environ%20Health%20Prev%20Med&doi=10.1186%2Fs12199-020-00924-y&volume=26&issue=1&publication_year=2021&author=Jafari%2CA
https://doi.org/10.4103%2F2008-7802.165203
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26442615
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4593238
http://scholar.google.com/scholar_lookup?&title=Protective%20role%20of%20crocin%20against%20nicotine-induced%20damages%20on%20male%20mice%20liver&journal=Int%20J%20Prev%20Med&doi=10.4103%2F2008-7802.165203&volume=6&publication_year=2015&author=Jalili%2CC
https://doi.org/10.1016%2F0891-5849%2890%2990131-2
https://link.springer.com/articles/cas-redirect/1:CAS:528:DyaK3MXmt1Ogsr4%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2079232
http://scholar.google.com/scholar_lookup?&title=Malondialdehyde%20and%20thiobarbituric%20acid-reactivity%20as%20diagnostic%20indices%20of%20lipid%20peroxidation%20and%20peroxidative%20tissue%20injury&journal=Free%20Radic%20Biol%20Med&doi=10.1016%2F0891-5849%2890%2990131-2&volume=9&issue=6&pages=515-40&publication_year=1990&author=Janero%2CDR
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23638288
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3637900
http://scholar.google.com/scholar_lookup?&title=A%20survey%20on%20saffron%20in%20major%20Islamic%20traditional%20medicine%20books&journal=Iran%20J%20Basic%20Med%20Sci&volume=16&issue=1&publication_year=2013&author=Javadi%2CB&author=Sahebkar%2CA&author=Emami%2CSA


Article  PubMed  Google Scholar   

 Kang C et al (2012) Saffron (Crocus sativus L.) increases glucose uptake and insulin 

sensitivity in muscle cells via multipathway mechanisms. Food Chem 135(4):2350–8 

Article  CAS  PubMed  Google Scholar   

 Karimi-Nazari E et al (2019) 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 34:130–

136 

Article  PubMed  Google Scholar   

 Kermani T et al (2015) Saffron supplements modulate serum pro-oxidant-antioxidant 

balance in patients with metabolic syndrome: a randomized, placebo-controlled 

clinical trial. Avicenna J Phytomed 5(5):427–33 

CAS  PubMed  PubMed Central  Google Scholar   

 Khalatbari-Mohseni A et al (2019) The effects of crocin on psychological parameters 

in patients under methadone maintenance treatment: a randomized clinical trial. Subst 

Abuse Treat Prev Policy 14(1):9 

Article  PubMed  PubMed Central  Google Scholar   

 Khazdair MR et al (2015) The effects of Crocus sativus (saffron) and its constituents 

on nervous system: a review. Avicenna J Phytomed 5(5):376–91 

CAS  PubMed  PubMed Central  Google Scholar   

 Kolahdooz G et al (2023) The effect of crocin versus sertraline in treatment of mild to 

moderate postpartum depression: a double-blind, randomized clinical trial. Int Clin 

Psychopharmacol 38(1):9–15 

Article  PubMed  Google Scholar   

 Lawrence D, Mitrou F, Zubrick SR (2009) Smoking and mental illness: results from 

population surveys in Australia and the United States. BMC Public Health 9:285 

Article  PubMed  PubMed Central  Google Scholar   

 Maddatu J, Anderson-Baucum E, Evans-Molina C (2017) Smoking and the risk of 

type 2 diabetes. Translational Research 184:101–107 

Article  CAS  PubMed  PubMed Central  Google Scholar   

 Mansournia MA et al (2017) Biases in randomized trials: a conversation between 

trialists and epidemiologists. Epidemiology (Cambridge, Mass.) 28(1):54 

https://doi.org/10.1080%2F10826084.2022.2026968
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=35068330
http://scholar.google.com/scholar_lookup?&title=The%20effect%20of%20Krocina%E2%84%A2%20on%20decreasing%20substance%20user%20withdrawal%20syndrome%2C%20craving%2C%20depression%20and%20stress%3A%20a%20double-blind%20randomized%20parallel%20clinical%20trial&journal=Subst%20Use%20Misuse&doi=10.1080%2F10826084.2022.2026968&volume=57&issue=4&pages=613-620&publication_year=2022&author=Jomehpour%2CH
https://doi.org/10.1016%2Fj.foodchem.2012.06.092
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC38Xhtlaku7%2FF
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22980812
http://scholar.google.com/scholar_lookup?&title=Saffron%20%28Crocus%20sativus%20L.%29%20increases%20glucose%20uptake%20and%20insulin%20sensitivity%20in%20muscle%20cells%20via%20multipathway%20mechanisms&journal=Food%20Chem&doi=10.1016%2Fj.foodchem.2012.06.092&volume=135&issue=4&pages=2350-8&publication_year=2012&author=Kang%2CC
https://doi.org/10.1016%2Fj.clnesp.2019.07.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=31677703
http://scholar.google.com/scholar_lookup?&title=Effect%20of%20saffron%20%28Crocus%20sativus%20L.%29%20on%20lipid%20profile%2C%20glycemic%20indices%20and%20antioxidant%20status%20among%20overweight%2Fobese%20prediabetic%20individuals%3A%20a%20double-blinded%2C%20randomized%20controlled%20trial&journal=Clin%20Nutr%20ESPEN&doi=10.1016%2Fj.clnesp.2019.07.012&volume=34&pages=130-136&publication_year=2019&author=Karimi-Nazari%2CE
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC1MXms1yit7g%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26468462
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4599110
http://scholar.google.com/scholar_lookup?&title=Saffron%20supplements%20modulate%20serum%20pro-oxidant-antioxidant%20balance%20in%20patients%20with%20metabolic%20syndrome%3A%20a%20randomized%2C%20placebo-controlled%20clinical%20trial&journal=Avicenna%20J%20Phytomed&volume=5&issue=5&pages=427-33&publication_year=2015&author=Kermani%2CT
https://link.springer.com/doi/10.1186/s13011-019-0198-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=30795785
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6387551
http://scholar.google.com/scholar_lookup?&title=The%20effects%20of%20crocin%20on%20psychological%20parameters%20in%20patients%20under%20methadone%20maintenance%20treatment%3A%20a%20randomized%20clinical%20trial&journal=Subst%20Abuse%20Treat%20Prev%20Policy&doi=10.1186%2Fs13011-019-0198-1&volume=14&issue=1&publication_year=2019&author=Khalatbari-Mohseni%2CA
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC1MXms1yitLw%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=26468457
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4599112
http://scholar.google.com/scholar_lookup?&title=The%20effects%20of%20Crocus%20sativus%20%28saffron%29%20and%20its%20constituents%20on%20nervous%20system%3A%20a%20review&journal=Avicenna%20J%20Phytomed&volume=5&issue=5&pages=376-91&publication_year=2015&author=Khazdair%2CMR
https://doi.org/10.1097%2FYIC.0000000000000426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=36473029
http://scholar.google.com/scholar_lookup?&title=The%20effect%20of%20crocin%20versus%20sertraline%20in%20treatment%20of%20mild%20to%20moderate%20postpartum%20depression%3A%20a%20double-blind%2C%20randomized%20clinical%20trial&journal=Int%20Clin%20Psychopharmacol&doi=10.1097%2FYIC.0000000000000426&volume=38&issue=1&pages=9-15&publication_year=2023&author=Kolahdooz%2CG
https://link.springer.com/doi/10.1186/1471-2458-9-285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19664203
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2734850
http://scholar.google.com/scholar_lookup?&title=Smoking%20and%20mental%20illness%3A%20results%20from%20population%20surveys%20in%20Australia%20and%20the%20United%20States&journal=BMC%20Public%20Health&doi=10.1186%2F1471-2458-9-285&volume=9&publication_year=2009&author=Lawrence%2CD&author=Mitrou%2CF&author=Zubrick%2CSR
https://doi.org/10.1016%2Fj.trsl.2017.02.004
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC2sXks1Smu7w%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=28336465
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5429867
http://scholar.google.com/scholar_lookup?&title=Smoking%20and%20the%20risk%20of%20type%202%20diabetes&journal=Translational%20Research&doi=10.1016%2Fj.trsl.2017.02.004&volume=184&pages=101-107&publication_year=2017&author=Maddatu%2CJ&author=Anderson-Baucum%2CE&author=Evans-Molina%2CC


Article  PubMed  Google Scholar   

 Mansournia MA, Altman DG (2018) Invited commentary: methodological issues in 

the design and analysis of randomised trials. Br J Sports Med 52(9):553–555. 

https://doi.org/10.1136/bjsports-2017-098245 

 Mohamadpour AH et al (2013) Safety evaluation of crocin (a constituent of saffron) 

tablets in healthy volunteers. Iran J Basic Med Sci 16(1):39–46 

PubMed  PubMed Central  Google Scholar   

 Mohammed El Tabaa M et al (2022) GLP-1 mediates the neuroprotective action of 

crocin against cigarette smoking-induced cognitive disorders via suppressing 

HMGB1-RAGE/TLR4-NF-κB pathway. Int Immunopharmacol 110:108995 

Article  CAS  PubMed  Google Scholar   

 Murray CJ et al (2020) Global burden of 87 risk factors in 204 countries and 

territories, 1990–2019: a systematic analysis for the Global Burden of Disease Study 

2019. The Lancet 396(10258):1223–1249 

Article  Google Scholar   

 Nath M et al (2022) The effect of cigarette smoking on fasting lipid profile: a single 

center study. Fortune J Health Sci 5(2):363–373 

Google Scholar   

 Organization WH (2015) WHO global report on trends in prevalence of tobacco 

smoking 2015: World Health Organization. 

https://iris.who.int/bitstream/handle/10665/156262/9789241564?sequence=1 

 Pourmasoumi M et al (2019) Clinical evidence on the effects of saffron (Crocus 

sativus L.) on cardiovascular risk factors: a systematic review meta-analysis. 

Pharmacol Res 139:348–359 

Article  CAS  PubMed  Google Scholar   

 Radan M et al (2020) The association of cigarette smoke exposure with lung cellular 

toxicity and oxidative stress: the protective role of crocin. Inflammation 43(1):135–

145 

Article  CAS  PubMed  Google Scholar   

 Rafiei M, Seifi A (2013) An investigation into the reliability and validity of beck 

anxiety inventory among the university students. J Thought Behav Clin 7:43–50 

Google Scholar   

 Rahmani AH, Khan AA, Aldebasi YH (2017) Saffron (Crocus sativus) and its active 

ingredients: role in the prevention and treatment of disease. Pharmacog J 9(6):873 

https://doi.org/10.1097%2FEDE.0000000000000564
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27748683
http://scholar.google.com/scholar_lookup?&title=Biases%20in%20randomized%20trials%3A%20a%20conversation%20between%20trialists%20and%20epidemiologists&journal=Epidemiology%20%28Cambridge%2C%20Mass.%29&doi=10.1097%2FEDE.0000000000000564&volume=28&issue=1&publication_year=2017&author=Mansournia%2CMA
https://doi.org/10.1136/bjsports-2017-098245
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=23638291
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3637903
http://scholar.google.com/scholar_lookup?&title=Safety%20evaluation%20of%20crocin%20%28a%20constituent%20of%20saffron%29%20tablets%20in%20healthy%20volunteers&journal=Iran%20J%20Basic%20Med%20Sci&volume=16&issue=1&pages=39-46&publication_year=2013&author=Mohamadpour%2CAH
https://doi.org/10.1016%2Fj.intimp.2022.108995
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BB38Xhs1OrsL%2FP
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=35785730
http://scholar.google.com/scholar_lookup?&title=GLP-1%20mediates%20the%20neuroprotective%20action%20of%20crocin%20against%20cigarette%20smoking-induced%20cognitive%20disorders%20via%20suppressing%20HMGB1-RAGE%2FTLR4-NF-%CE%BAB%20pathway&journal=Int%20Immunopharmacol&doi=10.1016%2Fj.intimp.2022.108995&volume=110&publication_year=2022&author=Mohammed%20El%20Tabaa%2CM
https://doi.org/10.1016%2FS0140-6736%2820%2930752-2
http://scholar.google.com/scholar_lookup?&title=Global%20burden%20of%2087%20risk%20factors%20in%20204%20countries%20and%20territories%2C%201990%E2%80%932019%3A%20a%20systematic%20analysis%20for%20the%20Global%20Burden%20of%20Disease%20Study%202019&journal=The%20Lancet&doi=10.1016%2FS0140-6736%2820%2930752-2&volume=396&issue=10258&pages=1223-1249&publication_year=2020&author=Murray%2CCJ
http://scholar.google.com/scholar_lookup?&title=The%20effect%20of%20cigarette%20smoking%20on%20fasting%20lipid%20profile%3A%20a%20single%20center%20study&journal=Fortune%20J%20Health%20Sci&volume=5&issue=2&pages=363-373&publication_year=2022&author=Nath%2CM
https://iris.who.int/bitstream/handle/10665/156262/9789241564?sequence=1
https://doi.org/10.1016%2Fj.phrs.2018.11.038
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC1cXisVSgtLbJ
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=30502528
http://scholar.google.com/scholar_lookup?&title=Clinical%20evidence%20on%20the%20effects%20of%20saffron%20%28Crocus%20sativus%20L.%29%20on%20cardiovascular%20risk%20factors%3A%20a%20systematic%20review%20meta-analysis&journal=Pharmacol%20Res&doi=10.1016%2Fj.phrs.2018.11.038&volume=139&pages=348-359&publication_year=2019&author=Pourmasoumi%2CM
https://link.springer.com/doi/10.1007/s10753-019-01102-1
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC1MXitVCksLbL
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=31659585
http://scholar.google.com/scholar_lookup?&title=The%20association%20of%20cigarette%20smoke%20exposure%20with%20lung%20cellular%20toxicity%20and%20oxidative%20stress%3A%20the%20protective%20role%20of%20crocin&journal=Inflammation&doi=10.1007%2Fs10753-019-01102-1&volume=43&issue=1&pages=135-145&publication_year=2020&author=Radan%2CM
http://scholar.google.com/scholar_lookup?&title=An%20investigation%20into%20the%20reliability%20and%20validity%20of%20beck%20anxiety%20inventory%20among%20the%20university%20students&journal=J%20Thought%20Behav%20Clin&volume=7&pages=43-50&publication_year=2013&author=Rafiei%2CM&author=Seifi%2CA


Article  CAS  Google Scholar   

 Razavi BM, Hosseinzadeh H (2017) Saffron: a promising natural medicine in the 

treatment of metabolic syndrome. J Sci Food Agric 97(6):1679–1685 

Article  CAS  PubMed  Google Scholar   

 Razavi BM et al (2016) Protective effect of crocin against apoptosis induced by 

subchronic exposure of the rat vascular system to diazinon. Toxicol Ind Health 

32(7):1237–45 

Article  CAS  PubMed  Google Scholar   

 Riazi-Isfahani S et al (2022) Prevalence of tobacco use in adults nationally 

representative household survey in Iran. Int J Prevent Med 13(7):13–104. 

https://doi.org/10.4103/ijpvm.IJPVM_514_20 

Article  Google Scholar   

 Roshankhah S et al (2017) Crocin effects on the nicotine-induce ovary injuries in 

female rat. Int J Life Sci Pharm 7(4):1–8 

Google Scholar   

 Rothman KJ (1990) No adjustments are needed for multiple comparisons. 

Epidemiology 1:43–46 

Article  CAS  PubMed  Google Scholar   

 Salahshoor MR et al (2016) Crocin improves damage induced by nicotine on a 

number of reproductive parameters in male mice. Int J Fertil Steril 10(1):71–8 

CAS  PubMed  PubMed Central  Google Scholar   

 Seet RC et al (2011) Biomarkers of oxidative damage in cigarette smokers: which 

biomarkers might reflect acute versus chronic oxidative stress? Free Radic Biol Med 

50(12):1787–93 

Article  CAS  PubMed  Google Scholar   

 Sepahi S et al (2018) Effects of crocin on diabetic maculopathy: a placebo-controlled 

randomized clinical trial. Am J Ophthalmol 190:89–98 

Article  CAS  PubMed  Google Scholar   

 Shafiee M et al (2018) Saffron in the treatment of depression, anxiety and other 

mental disorders: current evidence and potential mechanisms of action. J Affect 

Disord 227:330–337 

Article  CAS  PubMed  Google Scholar   

https://doi.org/10.5530%2Fpj.2017.6.137
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC1cXnsVyrs78%3D
http://scholar.google.com/scholar_lookup?&title=Saffron%20%28Crocus%20sativus%29%20and%20its%20active%20ingredients%3A%20role%20in%20the%20prevention%20and%20treatment%20of%20disease&journal=Pharmacog%20J&doi=10.5530%2Fpj.2017.6.137&volume=9&issue=6&publication_year=2017&author=Rahmani%2CAH&author=Khan%2CAA&author=Aldebasi%2CYH
https://doi.org/10.1002%2Fjsfa.8134
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC2sXotlyiug%3D%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27861946
http://scholar.google.com/scholar_lookup?&title=Saffron%3A%20a%20promising%20natural%20medicine%20in%20the%20treatment%20of%20metabolic%20syndrome&journal=J%20Sci%20Food%20Agric&doi=10.1002%2Fjsfa.8134&volume=97&issue=6&pages=1679-1685&publication_year=2017&author=Razavi%2CBM&author=Hosseinzadeh%2CH
https://doi.org/10.1177%2F0748233714554941
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC2sXht1yqsLbF
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27353299
http://scholar.google.com/scholar_lookup?&title=Protective%20effect%20of%20crocin%20against%20apoptosis%20induced%20by%20subchronic%20exposure%20of%20the%20rat%20vascular%20system%20to%20diazinon&journal=Toxicol%20Ind%20Health&doi=10.1177%2F0748233714554941&volume=32&issue=7&pages=1237-45&publication_year=2016&author=Razavi%2CBM
https://doi.org/10.4103/ijpvm.IJPVM_514_20
https://doi.org/10.4103%2Fijpvm.IJPVM_514_20
http://scholar.google.com/scholar_lookup?&title=Prevalence%20of%20tobacco%20use%20in%20adults%20nationally%20representative%20household%20survey%20in%20Iran&journal=Int%20J%20Prevent%20Med&doi=10.4103%2Fijpvm.IJPVM_514_20&volume=13&issue=7&pages=13-104&publication_year=2022&author=Riazi-Isfahani%2CS
http://scholar.google.com/scholar_lookup?&title=Crocin%20effects%20on%20the%20nicotine-induce%20ovary%20injuries%20in%20female%20rat&journal=Int%20J%20Life%20Sci%20Pharm&volume=7&issue=4&pages=1-8&publication_year=2017&author=Roshankhah%2CS
https://doi.org/10.1097%2F00001648-199001000-00010
https://link.springer.com/articles/cas-redirect/1:STN:280:DyaK3M7otlShtA%3D%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2081237
http://scholar.google.com/scholar_lookup?&title=No%20adjustments%20are%20needed%20for%20multiple%20comparisons&journal=Epidemiology&doi=10.1097%2F00001648-199001000-00010&volume=1&pages=43-46&publication_year=1990&author=Rothman%2CKJ
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC2sXmslekurc%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=27123203
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4845532
http://scholar.google.com/scholar_lookup?&title=Crocin%20improves%20damage%20induced%20by%20nicotine%20on%20a%20number%20of%20reproductive%20parameters%20in%20male%20mice&journal=Int%20J%20Fertil%20Steril&volume=10&issue=1&pages=71-8&publication_year=2016&author=Salahshoor%2CMR
https://doi.org/10.1016%2Fj.freeradbiomed.2011.03.019
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC3MXmtFCls7s%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=21420490
http://scholar.google.com/scholar_lookup?&title=Biomarkers%20of%20oxidative%20damage%20in%20cigarette%20smokers%3A%20which%20biomarkers%20might%20reflect%20acute%20versus%20chronic%20oxidative%20stress%3F&journal=Free%20Radic%20Biol%20Med&doi=10.1016%2Fj.freeradbiomed.2011.03.019&volume=50&issue=12&pages=1787-93&publication_year=2011&author=Seet%2CRC
https://doi.org/10.1016%2Fj.ajo.2018.03.007
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC1cXns1Srt7k%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=29550187
http://scholar.google.com/scholar_lookup?&title=Effects%20of%20crocin%20on%20diabetic%20maculopathy%3A%20a%20placebo-controlled%20randomized%20clinical%20trial&journal=Am%20J%20Ophthalmol&doi=10.1016%2Fj.ajo.2018.03.007&volume=190&pages=89-98&publication_year=2018&author=Sepahi%2CS
https://doi.org/10.1016%2Fj.jad.2017.11.020
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC2sXhsl2qtbzK
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=29136602
http://scholar.google.com/scholar_lookup?&title=Saffron%20in%20the%20treatment%20of%20depression%2C%20anxiety%20and%20other%20mental%20disorders%3A%20current%20evidence%20and%20potential%20mechanisms%20of%20action&journal=J%20Affect%20Disord&doi=10.1016%2Fj.jad.2017.11.020&volume=227&pages=330-337&publication_year=2018&author=Shafiee%2CM


 Shiels MS et al (2014) Cigarette smoking and variations in systemic immune and 

inflammation markers. J Natl Cancer Inst 106(11):dju294 

Article  PubMed  PubMed Central  Google Scholar   

 Shiffman S, Sayette MA (2005) Validation of the nicotine dependence syndrome 

scale (NDSS): a criterion-group design contrasting chippers and regular smokers. 

Drug Alcohol Depend 79(1):45–52 

Article  PubMed  PubMed Central  Google Scholar   

 Shirali S, Bathaie SZ, Nakhjavani M (2013) Effect of crocin on the insulin resistance 

and lipid profile of streptozotocin-induced diabetic rats. Phytother Res 27(7):1042–7 

Article  CAS  PubMed  Google Scholar   

 Slagter SN et al (2013) Associations between smoking, components of metabolic 

syndrome and lipoprotein particle size. BMC Medicine 11(1):1–15 

Article  Google Scholar   

 Slomp FM et al (2019) Association of cigarette smoking with anxiety, depression, and 

suicidal ideation among Brazilian adolescents. Neuropsychiatr Dis Treat 15:2799 

Article  PubMed  PubMed Central  Google Scholar   

 Sohaei S et al (2020) Saffron supplementation effects on glycemic indices: a 

systematic review and meta-analysis of randomized controlled clinical trials. Int J 

Food Prop 23(1):1386–1401 

Article  CAS  Google Scholar   

 Tahereh F, Saeed S (2014) The effect of saffron (Crocus sativus L.) and its 

ingredients on the management of diabetes mellitus and dislipidemia. Afr J Pharm 

Pharmacol 8(20):541–549 

Article  Google Scholar   

 Tatsch E et al (2011) A simple and inexpensive automated technique for measurement 

of serum nitrite/nitrate. Clin Biochem 44(4):348–350 

Article  CAS  PubMed  Google Scholar   

 Tonstad S, Cowan JL (2009) C-reactive protein as a predictor of disease in smokers 

and former smokers: a review. Int J Clin Pract 63(11):1634–41 

Article  CAS  PubMed  Google Scholar   

https://doi.org/10.1093%2Fjnci%2Fdju294
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=25274579
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4200029
http://scholar.google.com/scholar_lookup?&title=Cigarette%20smoking%20and%20variations%20in%20systemic%20immune%20and%20inflammation%20markers&journal=J%20Natl%20Cancer%20Inst&doi=10.1093%2Fjnci%2Fdju294&volume=106&issue=11&publication_year=2014&author=Shiels%2CMS
https://doi.org/10.1016%2Fj.drugalcdep.2004.12.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15943943
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2659852
http://scholar.google.com/scholar_lookup?&title=Validation%20of%20the%20nicotine%20dependence%20syndrome%20scale%20%28NDSS%29%3A%20a%20criterion-group%20design%20contrasting%20chippers%20and%20regular%20smokers&journal=Drug%20Alcohol%20Depend&doi=10.1016%2Fj.drugalcdep.2004.12.009&volume=79&issue=1&pages=45-52&publication_year=2005&author=Shiffman%2CS&author=Sayette%2CMA
https://doi.org/10.1002%2Fptr.4836
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC3sXhtVKrs7%2FP
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=22948795
http://scholar.google.com/scholar_lookup?&title=Effect%20of%20crocin%20on%20the%20insulin%20resistance%20and%20lipid%20profile%20of%20streptozotocin-induced%20diabetic%20rats&journal=Phytother%20Res&doi=10.1002%2Fptr.4836&volume=27&issue=7&pages=1042-7&publication_year=2013&author=Shirali%2CS&author=Bathaie%2CSZ&author=Nakhjavani%2CM
https://link.springer.com/doi/10.1186/1741-7015-11-195
http://scholar.google.com/scholar_lookup?&title=Associations%20between%20smoking%2C%20components%20of%20metabolic%20syndrome%20and%20lipoprotein%20particle%20size&journal=BMC%20Medicine&doi=10.1186%2F1741-7015-11-195&volume=11&issue=1&pages=1-15&publication_year=2013&author=Slagter%2CSN
https://doi.org/10.2147%2FNDT.S217069
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=31576135
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6767479
http://scholar.google.com/scholar_lookup?&title=Association%20of%20cigarette%20smoking%20with%20anxiety%2C%20depression%2C%20and%20suicidal%20ideation%20among%20Brazilian%20adolescents&journal=Neuropsychiatr%20Dis%20Treat&doi=10.2147%2FNDT.S217069&volume=15&publication_year=2019&author=Slomp%2CFM
https://doi.org/10.1080%2F10942912.2020.1807567
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BB3cXhs1ehsLfL
http://scholar.google.com/scholar_lookup?&title=Saffron%20supplementation%20effects%20on%20glycemic%20indices%3A%20a%20systematic%20review%20and%20meta-analysis%20of%20randomized%20controlled%20clinical%20trials&journal=Int%20J%20Food%20Prop&doi=10.1080%2F10942912.2020.1807567&volume=23&issue=1&pages=1386-1401&publication_year=2020&author=Sohaei%2CS
https://doi.org/10.5897%2FAJPPX2013.0006
http://scholar.google.com/scholar_lookup?&title=The%20effect%20of%20saffron%20%28Crocus%20sativus%20L.%29%20and%20its%20ingredients%20on%20the%20management%20of%20diabetes%20mellitus%20and%20dislipidemia&journal=Afr%20J%20Pharm%20Pharmacol&doi=10.5897%2FAJPPX2013.0006&volume=8&issue=20&pages=541-549&publication_year=2014&author=Tahereh%2CF&author=Saeed%2CS
https://doi.org/10.1016%2Fj.clinbiochem.2010.12.011
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC3MXhvVyrsbg%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=21185277
http://scholar.google.com/scholar_lookup?&title=A%20simple%20and%20inexpensive%20automated%20technique%20for%20measurement%20of%20serum%20nitrite%2Fnitrate&journal=Clin%20Biochem&doi=10.1016%2Fj.clinbiochem.2010.12.011&volume=44&issue=4&pages=348-350&publication_year=2011&author=Tatsch%2CE
https://doi.org/10.1111%2Fj.1742-1241.2009.02179.x
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC3cXksVeru7w%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19732183
http://scholar.google.com/scholar_lookup?&title=C-reactive%20protein%20as%20a%20predictor%20of%20disease%20in%20smokers%20and%20former%20smokers%3A%20a%20review&journal=Int%20J%20Clin%20Pract&doi=10.1111%2Fj.1742-1241.2009.02179.x&volume=63&issue=11&pages=1634-41&publication_year=2009&author=Tonstad%2CS&author=Cowan%2CJL


 Vasegh S, Baradaran N (2014) Using the Persian-language version of the beck 

depression inventory–II (BDI-II-Persian) for the screening of depression in students. J 

Nerv Ment Dis 202(10):738–744 

Article  PubMed  Google Scholar   

 Wang Y et al (2010) Antidepressant properties of bioactive fractions from the extract 

of Crocus sativus L. J Nat Med 64(1):24–30 

Article  CAS  PubMed  Google Scholar   

 Wang J et al (2022) Association between life-course cigarette smoking and metabolic 

syndrome: a discovery-replication strategy. Diabetol Metab Syndr 14(1):1–11 

Article  Google Scholar   

 Xing B et al (2021) Phytochemistry, pharmacology, and potential clinical applications 

of saffron: a review. J Ethnopharmacol 281:114555 

Article  CAS  PubMed  Google Scholar   

 Yanbaeva DG et al (2007) Systemic effects of smoking. Chest 131(5):1557–66 

Article  CAS  PubMed  Google Scholar   

 Yang X et al (2017) Crocin inhibits oxidative stress and pro-inflammatory response of 

microglial cells associated with diabetic retinopathy through the activation of 

PI3K/Akt signaling pathway. J Mol Neurosci 61(4):581–589 

Article  CAS  PubMed  Google Scholar   

Download references 

Acknowledgements 

We are thankful to all subjects who participated in this RCT. 

Funding 

The research grant was provided by the Research Deputy of Kashan University of Medical 

Sciences (ID: 400118). 

Author information 

Authors and Affiliations 

1. Department of Addiction Studies, School of Medical, Kashan University of Medical 

Sciences, Kashan, Iran 

https://doi.org/10.1097%2FNMD.0000000000000183
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=25208346
http://scholar.google.com/scholar_lookup?&title=Using%20the%20Persian-language%20version%20of%20the%20beck%20depression%20inventory%E2%80%93II%20%28BDI-II-Persian%29%20for%20the%20screening%20of%20depression%20in%20students&journal=J%20Nerv%20Ment%20Dis&doi=10.1097%2FNMD.0000000000000183&volume=202&issue=10&pages=738-744&publication_year=2014&author=Vasegh%2CS&author=Baradaran%2CN
https://link.springer.com/doi/10.1007/s11418-009-0360-6
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BD1MXhsFOhtLzK
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19787421
http://scholar.google.com/scholar_lookup?&title=Antidepressant%20properties%20of%20bioactive%20fractions%20from%20the%20extract%20of%20Crocus%20sativus%20L&journal=J%20Nat%20Med&doi=10.1007%2Fs11418-009-0360-6&volume=64&issue=1&pages=24-30&publication_year=2010&author=Wang%2CY
https://link.springer.com/doi/10.1186/s13098-022-00784-2
http://scholar.google.com/scholar_lookup?&title=Association%20between%20life-course%20cigarette%20smoking%20and%20metabolic%20syndrome%3A%20a%20discovery-replication%20strategy&journal=Diabetol%20Metab%20Syndr&doi=10.1186%2Fs13098-022-00784-2&volume=14&issue=1&pages=1-11&publication_year=2022&author=Wang%2CJ
https://doi.org/10.1016%2Fj.jep.2021.114555
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BB38XhsVWgsbY%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=34438035
http://scholar.google.com/scholar_lookup?&title=Phytochemistry%2C%20pharmacology%2C%20and%20potential%20clinical%20applications%20of%20saffron%3A%20a%20review&journal=J%20Ethnopharmacol&doi=10.1016%2Fj.jep.2021.114555&volume=281&publication_year=2021&author=Xing%2CB
https://doi.org/10.1378%2Fchest.06-2179
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BD2sXmt1Crsr8%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17494805
http://scholar.google.com/scholar_lookup?&title=Systemic%20effects%20of%20smoking&journal=Chest&doi=10.1378%2Fchest.06-2179&volume=131&issue=5&pages=1557-66&publication_year=2007&author=Yanbaeva%2CDG
https://link.springer.com/doi/10.1007/s12031-017-0899-8
https://link.springer.com/articles/cas-redirect/1:CAS:528:DC%2BC2sXjsVSks7w%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=28238066
http://scholar.google.com/scholar_lookup?&title=Crocin%20inhibits%20oxidative%20stress%20and%20pro-inflammatory%20response%20of%20microglial%20cells%20associated%20with%20diabetic%20retinopathy%20through%20the%20activation%20of%20PI3K%2FAkt%20signaling%20pathway&journal=J%20Mol%20Neurosci&doi=10.1007%2Fs12031-017-0899-8&volume=61&issue=4&pages=581-589&publication_year=2017&author=Yang%2CX
https://citation-needed.springer.com/v2/references/10.1007/s00210-024-02970-7?format=refman&flavour=references


Mojtaba Mahdavi & Amir Ghaderi 

2. Clinical Research Development Unit-Matini, Kargarnejad Hospital, Kashan 

University of Medical Sciences, Kashan, Iran 

Amir Ghaderi 

3. Department of Psychiatry, Kashan University of Medical Sciences, Kashan, Iran 

Pooya Hazegh & Fatemeh Sadat Ghoreishi 

4. Department of Neuroscience and Addiction Studies, School of Advanced 

Technologies in Medicine, Tehran University of Medical Sciences, Tehran, Iran 

Mohammad Hassan Karimipour Baseri 

5. Research Center for Addiction and Risky Behaviors (ReCARB), Psychosocial Health 

Research Institute, Iran University of Medical Sciences, Tehran, Iran 

Neda Vahed 

6. Student Research Committee, Kashan University of Medical Sciences, Kashan, Iran 

Shekoofeh Nazemi & Amene Taghdisi Kashani 

7. Department of Parasitology and Mycology, Faculty of Medicine, Kashan University 

of Medical Sciences, Kashan, Iran 

Ali Aghajani 

8. Department of Nursing, Borujen Faculty of Nursing, Shahrekord University of 

Medical Sciences, Shahrekord, Iran 

Hamidreza Sadeghi-Gandomani 

9. Department of Pediatric, Faculty of Dentistry, Kashan University of Medical 

Sciences, Kashan, Iran 

Amene Taghdisi Kashani 

Contributions 

Mojtaba Mahdavi: Study design, conception, data collection, investigation, Methodology, and 

writing original draft preparation. Amir Ghaderi: Investigation, conceptualization, study 

design, methodology, supervision, project administration, resources, software, and 

manuscript drafting. Pooya Hazegh: Study design, conception, statistical analysis, and writing 

original draft preparation. Mohammad hassan Karimipour baseri: Investigation, 

methodology, data collection, and writing original draft preparation. Neda Vahed: Data 

collection, investigation, methodology, analysis and interpretation of data. Shekoofeh 

Nazemi: Data collection, study design, investigation, methodology, and manuscript drafting. 



Ali Aghajani: Study design, conception, data collection, methodology, and data 

collection. Fatemeh Sadat Ghoreishi: Study design, methodology, manuscript drafting, and 

data collection. Hamidreza Sadeghi-Gandomani: Data collection, methodology, and 

manuscript drafting. Amene Taghdisi Kashani: Investigation, conceptualization, study design, 

methodology, supervision, and manuscript drafting. The authors declare that all data were 

generated in-house and that no paper mill was used. 

Corresponding authors 

Correspondence to Amir Ghaderi or Amene Taghdisi Kashani. 

Ethics declarations 

Ethical approval and consent to participate 

Ethical considerations were approved by the Kashan University of Medical Sciences research 

committee (ethical code: IR.KAUMS.REC.1400.048). The participants were educated about 

the purpose of the study, and participants gave their signed written informed consent letters. 

All protocol RCT were carried out in accordance with the Declaration of Helsinki. 

Consent for publication 

Not applicable. 

Competing interests 

The authors declare no competing interests. 

 

mailto:gaderiam@gmail.com
mailto:ataghdisi@yahoo.com

