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ABSTRACT 
 
Crocus sativus L. (C. sativus), commonly known as saffron, is used as a food additive, preservative and medicinal 
herb. It has been considered as an alternative treatment for gastrointestinal diseases. C. sativus’ medicinal effects 
are associated to its major ingredients including crocin, crocetin and safranal. This study found that the 
gastrointestinal effects of C. sativus and its major ingredients may be related to their antioxidant and anti-
inflammation effects. 
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INTRODUCTION 
 

C. sativus is the main part of the plant which used in traditional medicine for treatment of various diseases and 
recent biomedical finding has been focused on its therapeutic effects. Based on the traditional and modern 
biomedical findings, the plant and its constituents may be effective treatments for gastrointestinal disorders. The 
therapeutic effects of C. sativus stigma could be related to its main ingredients such as crocins, crocetin, picrocrocin 
and safranal [1]. 
 

MATERIALS AND METHODS 
 

Online literature resources were checked using different search engines such as Medline, Pubmed, Iran medex, 
Scopus, and Google Scholar from 2000 to 2016 to identify articles, editorials, and reviews about the gastrointestinal 
effects of C. sativus and its main constituents. 
 
NEURODEGENERATIVE DISEASES  
Medicinal herbs and their active ingredients contain bioactive substances that act through antioxidants activities [2-
31]. Recently, numerous traditional medicines have been found to possess potential gastrointestinal effects by 
scavenging ROS and detoxifying potent genotoxic oxidants, and have attracted considerable interest as potential 
candidates for the development of novel gastrointestinal drugs [32-39]. Saffron, the dried stigmas of the flowers of 
saffron (Crocus sativus L., Iridaceae), is widely used in human applications and has commercial value for a long 
time. Greece, along with India, Iran, Spain, Azerbaijan and Morocco, is one of the principal world saffron producers 
[5]. It has been reported that saffron and its ingredients have hypolipidemic, anti-inflammatory, antioxidant and 
anticancer effects, moreover, this is applicable for the treatment of gastrointestinal diseases [5]. 
 
C. sativus showed protective effect against hepatotoxicity induced by toxic agents and drugs including AlCl3, carbon 
tetrachloride (CCl4), and acetaminophen via ameliorating antioxidant system in structural mice liver [40]. The 
effects of the saffron as compared to omeprazole against gastric ulcer induced by indomethacin in non-diabetic and 
streptozocin diabetic rats were studied. Pretreatment with the extract and omeprazole 30 min before administration 
of indomethacin in non-diabetic and diabetic rats inhibited gastric lesions, elevated lipid peroxidation and decrease 
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glutathione levels. The effects of the extract were comparable to omeprazole. Therefore, C. sativus may be effective 
against gastric mucosa damages due to its antioxidant activity [41]. The preventive effects of crocin on mouse colitis 
and colitis-related colon carcinogenesis in male rats induced by azoxymethane (AOM) and dextran sodium sulfate 
(DSS) were seen. This study indicated that crocin improved colitis and colitis-related colon carcinogenesis induced 
chemically in mice by suppressing inflammation and the mRNA expression of certain proinflammatory cytokines 
and inducible inflammatory enzymes (tumor necrosis factor α, interleukin- (IL-) 1β, IL-6, interferon γ, NF-κB, 
cyclooxygenase-2, and inducible nitric oxide synthase) in the colorectal mucosa and increase in the Nrf2 mRNA 
expression [42]. The gastroprotective effect of crocin against ethanol-induced gastric injury in rats was also showed 
that crocin decreased gastric ulcer by decreasing inflammatory, oxidative stress and apoptosis responses. It 
improved ethanol-altered mucosal levels of GSH, MDA and SOD levels [43]. Salem et al. indicated a protective 
effect of crocin against zearalenone-induced oxidative stress in liver of mice by ameliorating  MDA level, the 
protein carbonyl generation, CAT and SOD activity, and the expression of the Hsp70 [44]. 
 
The effect of crocin on oxidative stress in recovery from acute swimming exercise in liver tissue of rats was also 
studied. Results indicated that crocin treatment reduced AST, ALP, LDH, CK, and XO enzymes levels in rats after 
swimming. Moreover, crocin increased GSH levels and reduced MDA in swimming rats. This finding indicates that 
crocin may be effective against exercise induced-oxidative damage in liver by preventing reactive oxygen species 
(ROS) production [45]. Previous studies have shown that crocin may induce hepatoprotective against diazinon by 
ameliorating lipid peroxidation [46]. The effects of crocin against cisplatin-induced oxidative stress and apoptosis in 
the liver of mice indicated that crocins reduced serum aspartate aminotransferase and alanine aminotransferase 
levels. Crocin improved cisplatin-induced oxidative damages by reducing MDA level and recovering the levels of 
GSH and antioxidant enzymes. Moreover, liver histopathology showed that crocin improved cisplatin-induced focal 
necrosis. These data suggest that suppressing effects of crocin against CDDP-induced hepatoxicity [47]. 
 
Crocin prevented gastric lesions, elevated lipid peroxidation and reduced glutathione levels induced by 
indomethacin in non-diabetic and diabetic rats [41]. The effect crocin on patulin (PAT)-induced toxicity in human 
colon carcinoma (HCT116) was studied. It was seen that antioxidant activity of crocins decreased ER stress 
activation and lipid peroxidation [48].  The protective effects of safranal against the liver toxicity of diazinon [49] 
showed that after acute diazinon poisoning, the mRNA expression of TNF-α was elevated in mice liver [50]. 
Safranal prevented gastric lesions, elevated lipid peroxidation and reduced glutathione levels induced by 
indomethacin in non-diabetic and diabetic rats [41].  
 

CONCLUSION  
 

This review proposes that the gastrointestinal effects of C. Sativus and its constituents may be associated to the 
antioxidant and anti-inflammatory activities.  
     

REFERENCES 
 

[1] FI Abdullaev; JJ Espinosa-Aguirre. Cancer Detect Prev, 2004, 28: 426–432.  
[2] T Farkhondeh; S Samarghandian; M Azimin-Nezhad; F Samini. Int J Clin Exp Med, 2015, 8(2), 2465-70. 
[3] S Samarghandian; M Azimi-Nezhad; Samini F; Farkhondeh T. Can J Physiol Pharmacol, 2016, 94(4), 388-93. 
doi: 10.1139/cjpp-2014-0412. 
[4] S Samarghandian; T Farkhondeh; F Samini, A Borji. Biochem Res Int, 2016, 2016: 2645237. doi: 
10.1155/2016/2645237. 
[5] S Samarghandian; M Asadi-Samani; T Farkhondeh; M Bahmani. Der Pharmacia Lettre, 2016, 8(3), 283-290. 
[6] SK Farahmand; F Samini; M Samini; S Samarghandian. Biogerontology, 2013, 14(1), 63-71. doi: 
10.1007/s10522-012-9409-0. 
[7] S Samarghandian; JT Afshari; S Davoodi. Clinics (Sao Paulo), 2011, 66(6), 1073-9. 
[8] S Samarghandian; MA Hadjzadeh; F Amin Nya; S Davoodi. Pharmacogn Mag, 2012, 8(29), 65-72. doi: 
10.4103/0973-1296.93328.. 
[9] K Koike; Y Shinozawa; M Yamazaki; T Endo; R Nomura; J Aiboshi; S Samarghandian; M Emmett; VM 
Peterson. Tohoku J Exp Med, 2002, 198(1), 23-9. 
[10] S Samarghandian, H Ohata, N Yamauchi, T Shibasaki. Neuroscience, 2003, 116(2), 519-24. 
[11] S Samarghandian, M Shibuya. Int J Mol Sci, 2013, 14(3), 4841-53. doi: 10.3390/ijms14034841. 
[12] F Samini; S Samarghandian; A Borji; Mohammadi G; bakaian M. Pharmacol Biochem Behav, 2013, 110, 238-
44. doi: 10.1016/j.pbb.2013.07.019. 
[13] S Samarghandian; A Borji; MB Delkhosh; F Samini. J Pharm Pharm Sci, 2013, 16(2), 352-62. 
[14] S Samarghandian; MM Shabestari. Indian J Urol, 2013, 29(3), 177-83. doi: 10.4103/0970-1591.117278. 



Fatemeh Farkhondeh et al Der Pharmacia Lettre, 2016, 8 (13):53-55 
______________________________________________________________________________ 

55 
Scholar Research Library 

[15] S Samarghandian; A Borji; SK Farahmand; R Afshari; S Davoodi. Biomed Res Int, 2013, 2013, 417928. doi: 
10.1155/2013/417928. 
[16] S Samarghandian; ME Shoshtari; J Sargolzaei; H Hossinimoghadam; Farahzad JA. Pharmacogn Mag, 2014, 
10(2), S419-24. doi: 10.4103/0973-1296.133296. 
[17] S Samarghandian; A Borji; SH Tabasi. Cardiovasc Hematol Disord Drug Targets, 2013, 13(3), 231-6. 
[18] M Bahmani; T Farkhondeh; P Sadighara. Comparative Clinical Pathology, 2012, 21, 357-359. 
[19] S Samarghandian; MA Nezhad; G Mohammadi. Anticancer Agents Med Chem, 2014, 14(6), 901-9. 
[20] S Samarghandian; R Afshari; A Sadati. ScientificWorldJournal, 2014, 2014, 251378. doi: 
10.1155/2014/251378. 
[21] S Samarghandian; A Borji. Pharmacognosy Res, 2014, 6(2), 99-107. doi: 10.4103/0974-8490.128963.  
[22] S Samarghandian; M Azimi-Nezhad; F Samini. Biomed Res Int, 2014, 2014, 920857. doi: 
10.1155/2014/920857.  
[23] S Samarghandian; MA Hadjzadeh; JT Afshari; M Hosseini. BMC Complement Altern Med, 2014, 14, 192. doi: 
10.1186/1472-6882-14-192 
[24] S Samarghandian;  M Azimi-Nezhad; F Samini. Exp Anim, 2015, 64(1), 65-71. doi: 10.1538/expanim.14-0027. 
[25] S Samarghandian; J Tavakkol Afshari; S Davoodi. Appl Biochem Biotechnol, 2011, 164(2), 238-47. doi: 
10.1007/s12010-010-9130-x. 
[26] S Samarghandian;  JT Afshari;  S Davoodi. Pharmacogn Mag, 2011, 7(25), 46-52. doi: 10.4103/0973-
1296.75901. 
[27] MR Hajzadeh; Z Rajaei; S Shafiee; A Alavinejhad; S Samarghandian; M Ahmadi. Pharmacologyonline, 2011, 
1, 809-817. 
[28] S Samarghandian; M Azimi-Nezhad;  H Mehrad-Majd; SR Mirhafez. Pharmacology, 2015, 96(3-4), 112-7. doi: 
10.1159/000436975. 
[29] S Gharibi.  A Dilmaghanian.  P Sadighara.  RM Nezhad Fard. A Erfanmanesh.  T Mohajerfar; T Farkhondeh. 
World Appl Sci J, 2013, 26, 345-351. 
[30] S Samarghandian; M Azimi Nezhad; A Borji; T Farkhondeh. Phytother Res, 2016. DOI: 10.1002/ptr.5638.    
[31] S Samarghandian; M Azimi-Nezhad; R Afshari; T Farkhondeh; F Karimnezhad. J Biochem Mol Toxicol. 2015, 
29(6), 249-53. doi: 10.1002/jbt.21691. 
[32] HS Moghaddam; S Samarghandian; T Farkhondeh. Toxicol Mech Methods. 2015, 25(7), 507-13. doi: 
10.3109/15376516.2015.1056395. 
[33] S Samarghandian; R Afshari; T Farkhondeh.  Int J Clin Exp Med. 2014, 7(5), 1449-1453.  
[34] S Smarghnadian; MM Shabestari; F Jabbari; F Farkhondeh; F Bafandeh. Interdiscip Toxicol, 2015, 8(3), 101-
104. 
[35] T Farkhondeh; S Samarghandian; P Sadighara. Toxin Reviews, 2015, 34(1), 6-10. 
[36] S Samarghandian; A Borji; R Afshari; MB Delkhosh; A gholami. Toxicol Mech Methods, 2013, 23(6), 432-6. 
doi: 10.3109/15376516.2013.777136. 
[37] K Wang; L Zhang; W Rao; N Su; H Hui; L Wang; C Peng; Y Tu; S Zhang; Z Fei. Neurosci Lett ,2015,591: 53–
58.  
[38] MH Boskabady; GR Karimi; S Samarghandian; T Farkhondeh. Ecotoxicol Environ Saf, 2012; 86:233-8. doi: 
10.1016/j.ecoenv.2012.09.025. 
[39] S Samarghandian; MH Boskabady; S Davoodi. Pharmacogn Mag. 2010; 6(24):309-14. doi: 10.4103/0973-
1296.71799. 
[40] K Kawabata; NH Tung; Y Shoyama; S Sugie; T Mori; T Tanaka. Evid Based Complement Altern Med 2012; 
2012, doi:10.1155/1012/820415. 
[41] SA El-Maraghy; SM Rizk; NN Shahin. Chem Biol Interact 2015; 229: 26–35. 
[42] AT Hariri; SA Moallem; M Mahmoudi; B Memar; H Hosseinzadeh. Food Chem Toxicol 2010; 48: 2803–2808.  
[43] YH Ouyang; SL Li; W Song; N Zha,; Z F Ma. Chin J Emerg Med 2009; 18: 175–179 
[44] A Shati; S Alamri. Saudi Med J 2010; 31: 1106–1113 
[45] S Kianbakht; K Mozaffari. J Med Plants 2009; 8: 30–38. 
[46] IB Salem; M Boussabbeh; F Neffati; MF Najjar; S Abid-Essefi; H Bacha. Hum Exp Toxicol 2015. 
doi:10.1177/0960327115597467. 
[47] E Altinoz; T Ozmen; Z Oner.; H Elbe; ME Erdemli; HG Bag. Gen Physiol Biophys 2015. 
doi:10.4149/gpb_2015018. 
[48] P Lari; K Abnous; M Imenshahidi; M Rashedinia; M Razavi; H Hosseinzadeh. Toxicol Ind Health 2015; 31: 
367–376. 
[49] Y Sun; J Yang; LZ Wang; LR Sun; Q Dong. Hum Exp Toxicol 2014; 33: 855–862 
[50] M Boussabbeh; A Prola; I Ben Salem; A Guilbert; H Bacha; C Lemaire; Abis- S Essefi. Environ Toxicol 2015; 
doi:10.1002/tox.22185. 
 
 


