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ABSTRACT 
Cardiovascular diseases are the major causes of mortalities worldwide. One of the methods for preventing and 
fighting cardiovascular diseases is the use of medicinal herbs that have been known to have fewer side effects 
as compared to chemical drugs. The present study aimed at investigating the effects of the hydroalcoholic 
extract of saffron (Crocus Sativus L.) petals on the atherosclerotic plaques. For this purpose, male Wistar Rats 
with the average weights of 170-220 g were assigned to six 5-member groups. The treatments lasted for 6 
weeks. To perform histological examinations, the aorta and hearts of the rats were dissected at the end of the 
6th week, and kept in a 10% formalin solution. The aorta tissues in the control group were fed with an ordinary 
diet and were thus completely healthy and natural, but atherogenic lesions and plaque formation symptoms 
were evidenced in the sham group that had been fed with a high-cholesterol diet. No signs of tissue or 
atherogenic lesions were detected in the 4 experimental groups treated with saffron petal extract plus 
lovastatin at various dosages. Also, a significant difference was found between the average weights of all the 
groups and the sham group (P<0.001). The hydroalcoholic extract of saffron petals was interestingly found to 
act like lovastatin, which is a chemical drug for preventing atherogenic lesions. Compared to chemical drugs, 
medicinal herbs as a source of different antioxidants can provide an appropriate alternative mitigation of 
cardiovascular diseases. 
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INTRODUCTION 

About 30% and 38% of the mortalities around the globe 

and in Iran have been known to be caused by 

cardiovascular diseases. According to some experts’ 

declarations, it is nearly 3000 years that people have lost 

their useful lives because of the mentioned diseases [1, 2]. 

Hypertension and atherosclerosis are the most prevalent 

symptoms and risk factors of cardiovascular diseases [3, 

4].  
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Nowadays, the use of chemical drugs has become 

inevitable. However, researchers are seeking to find more 

effective drugs primarily extracted from medicinal herbs to 

treat diseases because of having fewer side effects. 

According to the rich background of traditional medicine 

and its underlying use of medicinal herbs for treating 

diseases in Iran, performing extensive scientific research 

for identifying their pharmaceutical and therapeutic effects 

and determining their efficient consumption levels is 

incumbent. Saffron, which is scientifically called Crocus 

Sativus L., belongs to the plant family of Iridacea. It is one 

of the major plants cultivated and grown in Iran. There are 

numerous references to its many pharmaceutical features. 

According to the related studies, saffron petal contains 

glyconfalavonolmyristine, crocetin, Kaempferol, and two 

types of anthocyanin called delphinidin and petunidin [5]. 

The most significant color agents in saffron are 

carotenoids, including crocetin and crocin. Besides being 

applied as an essence in various industries, saffron 

possesses abundant pharmaceutical and therapeutic 

properties [6]. Therefore, various pharmacological studies 

have been indicative of abundant applications of saffron 

and its active ingredients; the most important of which are 

anti-depression [7], anti-anxiety and soporific [8], anti-

convulsion [9], anti-hypertension [10], analgesic and anti-

inflammatory [11], anti-tumor [12], and anti-coughing 

effects [13], influence on the morphine withdrawal 

syndrome [14], as well as the cellular and humoral 

immunity [15] and an array of the other influences 

including moderating the blood sugar and lipid [16], 

delaying alzheimer [17], relaxing muscles [18] and 

improving memory and learning [19]. 

Due to its many useful effects and active ingredients, the 

present study dealt with the investigation of what effects 

the hydroalcoholic extract of saffron petals has on 

atherosclerotic plaques. 

METHODS 

Fresh saffron petals were collected from the farms of 

Boshrouyeh City in South Khorasan Province, dried in the 

shade, and milled in the Phytobiology Department, Basic 

Sciences Faculty of Lorestan University after performing 

its scientific identification and verification. The petals 

were placed in a hydroalcoholic solvent containing a 

water/ethanol ratio of 20/80 for 3 days and then, the 

solution was stirred in a shaker device. To filter the extract, 

Whatman filter paper was utilized. The filtered solution 

was condensed in a rotary device and then placed in a 30-

degree-centigrade oven. The dried plates were scraped by 

the use of spatula after a period of 24 hours, and the 

residues were kept in 4-degree-centigrade dark glass 

containers to undergo further experiments [20].  

Male Wistar rats in a weight range of 170-200 g were 

procured from Razi Serum Institute, kept in a laboratory 

belonging to the Faculty of Medicine, Ilam University of 

Medical Sciences at a temperature range of 20-23°C and 

under a 12-h light/dark cycle, and then fed with tap water 

and ordinary rodent food. Afterwards, they were randomly 

assigned to six 5-member groups as follows: 

Control Group: an ordinary food diet + normal saline. 

Sham Group: a high cholesterol diet (2%) + normal saline. 

Experimental Group One: a high cholesterol diet (2%) + an 

extract in a dosage of 50 mg/kg body weight per day. 

Experimental Group Two: a high cholesterol diet (2%) + 

an extract in a dosage of 100 mg/kg body weight per day. 

Experimental Group Three: a high cholesterol diet (2%) + 

an extract in a dosage of 200 mg/kg body weight per day. 

Experimental Group Four: a high cholesterol diet (2%) + 

lovastatin in a dosage of 10 mg/kg body weight per day. 

The hydroalcoholic extract of saffron petals was 

administered to the animals of different groups through 

oral gavage. They received their specified dosages of the 

extract using a disposable gavage needle exactly at the 

same hours every day. The treatments lasted for 4 weeks.  

The weights of all the animals were measured and recorded 

during the 6-week period. At the end of the 6th week, they 

were anesthetized by ether according to the ethical 

principles of research on laboratory animals and 

subsequently undergone systematic autopsies. Their hearts 

and aortas were dissected from a sterile area and then 

placed in a 10% buffer solution to be stained with 

hematoxylin and eosin (H&E) for 24 hours. The stained 

slides of the tissues were prepared and light microscopy 

was applied for histological examinations. The results of 

their weights were also analyzed using SPSS (ver. 16) and 

the one-way analysis of variance. The value of P<0.05 was 

considered the significance level. 

The present study has been carried out based on the ethical 

principles of treating laboratory animals and registered 

under a code acquired from the Ethics Committee of Ilam 

University of Medical Sciences (ir.medilam.rec.1396.63). 

RESULTS 

There were no significant differences between the groups 

at the beginning of the study and at the end of the 2nd week. 

At the end of the 4th week, significant decreases (P<0.01) 

were observed in the body weights of Groups 3 and 4, 

which had been fed on a high cholesterol diet plus 

hydroalcoholic extract of saffron petals at the dosages of 

50 and 100 mg/kg of body weight per day, respectively, as 

well as in the group administered with lovastatin at a dose 

of 10 mg/kg of body weight per day when compared with 

the sham group (high-cholesterol diet). Also, at the end of 

the 6th week, a significant reduction was found in the mean 
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weights of all the groups compared to the sham group 

(P<0.001) (Table 1 and Fig. 1). 

 

 

Table 1: Comparison of the mean weights of the 

various rat groups at the end of the 6th week 

     Weeks 

Groups 

Mean ± SD (grams) 

Initial 2st Week 4st Week 
6st Week 

(End) 

Control 
173.20± 

4.86 

191.20± 

5.44 

222.00± 

7.31 

245.20± 

6.26 

Sham 
174.00± 

5.54 

192.60± 

5.31 

236.60± 

10.26 

267.60± 

8.56 

Exp. group 1 
172.60± 

2.79 

189.80± 

4.32 

218.40± 

7.56 

239.40± 

10.03 

Exp. group 2 
178.00± 

4.94 

191.8± 

5.11 

215.80± 

7.29 

225.60± 

6.58 

Exp. group 3 
178.80± 

5.31 

190.20± 

4.86 

220.20± 

9.83 

241.60± 

6.10 

Exp. group 4 
178.80± 

4.08 

193.80± 

2.86 

214.20± 

8.46 

227.60± 

5.41 

 

 
Fig. 1: The effects of hydroalcoholic extract of Crocus 

sativus L. (saffron) Petals on the weight variations of 

the rats in the different groups  

Control: ordinary food diet, Sham; Cholesterol (2%), Exp 

1: Cholesterol (2%) + Saffron petals’ (50 mg/kg), Exp 2: 

Cholesterol (2%) + Saffron petals (100 mg/kg), Exp 3: 

Cholesterol (2%) + Saffron petals (200 mg/kg), Exp 4: 

Cholesterol (2%) + Lovastatin (10 mg/kg). *: significant, 

compared to the sham group. *(P<0.01), ** (P<0.001). 

From the study results, no signs of atheroma plaque 

deposits were evidenced in the control group fed on an 

ordinary diet (A). Contrarily, atherogenic lesions and 

atheroma plaque symptoms had been developed in the 

hypercholesterolemic rats fed on a high (2%) cholesterol 

diet in the sham group (B). As illustrated in Fig. 1, there 

were no signs of plaque accumulation in the 1st, 2nd, and 3rd 

experimental groups administered with a high (2%) 

cholesterol diet plus the hydroalcoholic extract of saffron 

petals (50 mg/kg (C), 100 mg/kg (D), and 200 mg/kg (E) 

of their body weights; respectively) per day, as well as in 

the group receiving lovastatin at the  dosage of 10 mg/kg 

(F) of body weight plus a high (2%) cholesterol diet per 

day (Fig. 2, A-F).  

 

 
Fig. 2: The cross-section of the H&E-stained aorta at 

40X magnification A: Control; B: Sham; C: Exp. group 

1; D: Exp. group 2; E: Exp. group 3; F: Exp. group 4. 

No sign of plaque formation was observed in any of the 

groups in numerous slides prepared from the coronary 

artery tissue. 

DISCUSSION 

In the current research, the effects of the hydroalcoholic 

extract of saffron petals on atherosclerotic plaques and 

weights of the rats were investigated. All the extract 

dosages, as well as lovastatin dosage, prevented the 

emergence of plaque deposits. Except for the 

hydroalcoholic extract dosage of 50 mg/kg of body weight 

per day, the rest dosages and lovastatin dosage of 10 mg/kg 

of body weight per day showed a significant reduction in 

the body weight compared to those of the sham group at 

the end of the study. 

Saffron is a food supplement that possesses antioxidant 

characteristics and is well-known for such active 
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ingredients as crocin and safranal [21, 22]. Antioxidants 

are compounds that effectively prevent free radicals from 

reacting in various ways, thus mitigating lesions, 

alleviating cellular death, and reducing cardiovascular 

diseases, as well as different types of cancers [23]. On the 

other hand, the petals of the species Crocus, to which 

saffron also belongs, possess a large number of ingredients 

like flavonoids, glycosides, and anthocyanins [24]. The 

significant relationships between the antioxidant activities 

of the plant ingredients and their phenolic contents have 

been well-justified [25]. 

Flavonoid ingredients are parts of phenols that provide 

protection against hepatic lesions resulted from poisons. 

Oxidation of flavonoids by free radicals leads to the 

creation of less active and more stable radicals, while the 

increase in the reaction power of the hydroxyl group 

existing in the flavonoids causes the deactivation of the 

radicals [26]. These ingredients curb HMG-COA 

activities, reduce hepatic cholesterol levels, and 

subsequently prevent the occurrence of hepatic steatosis 

[27].  

Recent studies on the food supplements and medicinal 

herbs frequently utilized in the traditional medicine have 

signified that their ingredients, including food fibers, 

vitamins, flavonoids, sterols, and other antioxidant 

components lowering blood lipid levels can play some 

roles in controlling LDL oxidation, removing oxygen free 

radicals, and enhancing the recovery rates of 

cardiovascular diseases by influencing the immunity 

system and improving metabolism disorders [28, 29]. 

In a study [30], 50 mg of saffron dissolved in 100 ml of 

milk was administered to patients with Coronary Artery 

Diseases (CADs) twice a day and a significant decline in 

the patients’ lipoprotein oxidation was documented, which 

was attributed to the antioxidant potential of saffron. 

It was presumed that crocetin activates the nuclear factor 

NF-kB in aorta, thereby controls the expression of 

Vascular Cell Adhesion Molecule 1 (VCAM-1) [31].   

In another study, TG, total cholesterol, LDL, and VLDL 

rates were found to be significantly reduced in the rats 

receiving the hydroalcoholic extract of saffron petals at the 

dose of 100 mg /kg of body weight per day in comparison 

to the control group [16]. Also, in their research, 

Mehdizadeh et al. investigated the effects of saffron extract 

and safranal in isoproterenol-induced myocardial 

infarction on Wistar rats. They observed that they reduced 

the levels of lactate dehydrogenase, CK-MB, myocardial 

lipid peroxidation, and malondialdehyde (MDA), which in 

turn brought about less frequent cases of myocardial 

damages as compared to the control group [32]. 

Investigations have shown that such an action is performed 

by crocin through influencing on macrophages, 

strengthening the antioxidant defense system of the body, 

controlling oxidized LDL uptakes, and subsequently 

curbing the formation of foam cells [33, 34].  

 

CONCLUSION 

In sum, it seemed that saffron and its ingredients 

(especially crocin and crocetin) can serve as protectors of 

the heart system. Their activities are substantially ascribed 

to their antioxidant characteristics. For future research, it is 

suggested that the mechanisms unraveling the therapeutic 

effects of saffron petals and the biological activities of their 

active ingredients be determined and their effective 

molecular and cellular mechanisms influencing body 

functioning, as well as their sites of effects, be precisely 

identified. 

ACKNOWLEDGEMENTS 

Hereby, the authors would like to thank the Deputy 

Director of Research and Technology at Ilam University of 

Medical Sciences for supporting this study.  

REFERENCES 

[1] Rashidi, M. Q.M., and Ramesht. M. (2011). 

Geographical epidemiology of cardiovascular disease 

mortality in Isfahan province. Journal of Isfahan 

Medical School 29 (125), 13-19. 

[2] Imanipour, M B.S., and Haghani, H. (2008). 

Preventive behaviors in heart diseases and theirs 

relationship with knowledge about risk factors. 

Journal of Nursing and Midwifery, Tehran University 

of Medical Sciences (Hayat) 14 (2), 41-49. 

[3] Pyörälä, K., De Backer, G,. Graham, I,. Poole-

Wilson, P,. and Wood, D. (1994). Prevention of 

coronary heart disease in clinical practice: 

recommendations of the Task Force of the European 

Society of Cardiology, European Atherosclerosis 

Society and European Society of Hypertension. 

Atherosclerosis 110 (2), 121-161. 

[4] DeFronzo, R.A. and Ferrannini, E. (1991). Insulin 

resistance: a multifaceted syndrome responsible for 

NIDDM, obesity, hypertension, dyslipidemia, and 

atherosclerotic cardiovascular disease. Diabetes care 

14 (3), 173-194. 

[5] Garrio, J.L., Diez, B.C., and Revilla, E. (1987). 

Flavonoid composition of hydrolyzed petal extracts 

of crocus sativus L. Bromatol 39, 64-80. 

[6] Hosseinzadeh, H., and Nassiri-Asl, M. (2013). 

Avicenna’s (Ibn Sina) the Canon of Medicine and 

Saffron (Crocus sativus L.): A Review. Phytotherapy 

Research 27 (4), 475-483. 



International Journal of Pharmaceutical and Phytopharmacological Research (eIJPPR) | December 2018 | Volume 8 | Issue 6 | Page 99-104 
Ayub Ghorbani and Ehsan Shirzadpour, Anti-Atherosclerotic Effects of Crocus sativus L. (saffron) Petals on Rats 

ISSN (Online) 2249-6084 (Print) 2250-1029                                                                                       www.eijppr.com 
 

5 

[7] Hosseinzadeh, H., Karimi, G., and Niapoor, M. 

(2004). Antidepressant effect of (Crocus sativus L.) 

Stigma extracts and their constituents, crocin and 

safranal, in Mice. Journal of Medicinal Plants 3 (11), 

48-58. 

[8] Hosseinzadeh, H., and Noraei, N. (2009). Anxiolytic 

and Hypnotic Effect of (Crocus sativus L.) aqueous 

extract and its constituents, crocin and saftanal, in 

mice. Phytotherapy Research 26, 768-774. 

[9] Khajuria, D.K.., Asad, M., Asdaq, S.M.B., and 

Kumar, P. (2010). The potency of Crocus sativus L. 

(Saffron) and its constituent's crocin as an 

immonomodulator in animals. Latin American 

Journal of Pharmacy 29 (5), 713-8. 

[10] Imenshahidi, M., Hosseinzadeh, H., and Javadpour 

Y. (2010). Hypotensive Effect of Aqueous Saffron 

Extract (Crocus sativus L.) and its Constituents, 

Safranal and Crocin, in Normotensive and 

Hypertensive Rats. Phytotherapy Research 24 (7), 

990-994. 

[11] Hosseinzadeh, H., and Younesi, M.H. (2002). 

Antinociceptive and anti-inflammatory effects of 

Crocus sativus L. stigma and petal extracts in mice. 

BMC Pharmacology 2, 7. doi: 10.1186/1471-2210-2-

7 

[12] Fernández, J. (2006). Anticancer properties of 

saffron, (Crocus sativus L.). Advances in 

Phytomedicine 22(2), 313-330. 

[13] Hosseinzadeh, H., and Ghenaati, J. (2006). 

Evaluation of the antitussive effect of stigma and 

petals of saffron (Crocus sativus L.) and its 

components, safranal and crocin in guinea pigs. 

Fitoterapia 77 (6), 446-448. 

[14] Hosseinzadeh, H., and Jahanian, Z. (2010). Effect of 

(Crocus sativus L.) (saffron) Stigma and its 

Constituents, Crocin and safranal, on Morphine 

Withdrawal Syndrome in Mice. Phytotherapy 

Research 24 (5), 726-730. 

[15] Hosseinzadeh, H., and Khosravan, V. (2002). 

Anticonvulsant effects of aqueous and ethanolic 

extracts of (Crocus sativus L.) stigmas in mice. 

Archives of Iranian medicine 5 (1), 44-47. 

[16] Sheng, L., Qian, Z., Zheng, S., and Xi, L. (2006). 

Mechanism of hypolipidemic effect of crocin in rats: 

crocin inhibits pancreatic lipase. European Journal of 

Pharmacology 543 (1-3), 116-122. 

[17] Akhoandzadeh, S., Shafiee Sabet, M., Harirchian, 

M.H., Togha, M., Cheraghmakani, H., Razeghi, S., 

and Hejazi, S.S. (2010). A 22-week, multicenter, 

randomized, double-blind controlled trial of (Crocus 

sativus L.) in the treatment of mild-to-moderate 

Alzheimer’s disease. Psychopharmacology Journal 

207 (4), 637–643. 

[18] Nemati, H., Boskabady, M.H., and Ahmadzadeh 

vostakolaei, H. (2008). Stimulatory effect of Crocus 

sativus L. (Saffron) on β2-adrenoreceptors of guinea 

pig tracheal chains. Phytomedicine 15 (12), 1038-

1045. 

[19] Hosseinzadeh, H., and Ziaei, T. 2006. Effects of 

(Crocus sativus L.) stigma extract and its 

constituentscrocin and safranal, on intact memory 

and scopolamine-induced learning deficits in rats 

performing the Morris water maze task. Journal of 

Medicinal Plants 3(19) , 40-50. 

[20] Su, L., Yin, J.J., Charles, D., Zhou, K., Moore, J., and 

Yu, L. (2007). Total phenolic contents chelating 

capacities and radical scavenging properties of black 

peppercorn, nutmeg, rosehip, cinnamon and oregano 

leaf. Food Chemistry 100 (3), 990-997. 

[21] Assimopoulou, A.N., Sinakos, Z., Papageorgiou, 

V.P. (2005). Radical scavenging activity of Crocus 

sativus L. extract and its bioactive constituents. 

Phototherapy Research 19 (11) , 997-1000. 

[22] Kanakis, C.D., Tarantilis, P.A., Tajmir-Riahi, H.A., 

and Polissiou, M.G. (2007). Crocetin, 

dimethylcrocetin, and safranal bind human serum 

albumin: stability and antioxidative properties. 

Journal of agricultural and food chemistry 55 (3) , 970 

-977. 

[23] Shrififar, F., Moshafi, M.H., and Mansouri, S.H. 

(2007). In vitro evaluation of antibacterial and 

antioxidant of the essential oil and methanol extract 

of endemic Zatariamultiflora Boiss. Food Control 18 

(7), 800-805. 

[24] Gil, M.I., Tomás-Barberán, F.A.,Hess-Pierce, B., and 

Kader, A.A. (2002). Antioxidant capacities, phenolic 

compounds, carotenoids, and vitamin C contents of 

nectarine, peach, and plum cultivars from California. 

Journal of Agricultural and Food Chemistry 50 (17), 

4976-4982. 

[25] Chimi, H., Cillard, J., Cillar, P., and Rahmani, M. 

(1991). The peroxyl and hydroxyl radical scavenging 

activity of some natural phenolic antioxidant. Journal 

of the American Oil Chemists Society 68 (5), 307-

312. 

[26] Ishige, K., Schubert, D., and Sagara, Y. (2001). 

Flavonoids protect neuronal cells from oxidative 

stress by three distinct mechanisms. Free Radical 

Biology and Medicine  30 (4), 433-446. 

[27] Khan, A., Safdar, M., Ali-Khan, M.M., Khattak, K., 

and Anderson, R. (2003). Cinnamon improves 

glucose and lipids of people with type 2 diabetes. 

Diabetes Care  26 (12), 3215-3218. 

[28] Hou, L., Zhou, B., Yang, L., and Liu, Z.L. (2004). 

Inhibition of human low density lipoprotein oxidation 

by flavonols and their glycosides. Chemistry and 

physics of lipids 129(2), 209-219. 



International Journal of Pharmaceutical and Phytopharmacological Research (eIJPPR) | December 2018 | Volume 8 | Issue 6 | Page 99-104 
Ayub Ghorbani and Ehsan Shirzadpour, Anti-Atherosclerotic Effects of Crocus sativus L. (saffron) Petals on Rats 

ISSN (Online) 2249-6084 (Print) 2250-1029                                                                                       www.eijppr.com 
 

6 

[29] Mennen, L.I., Sapinho, D., de Bree, A., Arnault, N., 

Bertrais, S., Galan, P., and Hercberg, S. (2004). 

Consumption of foods rich in flavonoids is related to 

a decreased cardiovascular risk in apparently healthy 

French women. The Journal of nutrition 134 (4), 923-

926. 

[30] Verma, S., and Bordia, A. (1998). Antioxidant 

property of Saffron in man. Indian journal of medical 

sciences 52 (5), 205-207. 

[31] Zheng, S., Qian, Z., Tang, F., and Sheng, L. (2005). 

Suppression of vascular cell adhesion molecule-1 

expression by crocetin contributes to attenuation of 

atherosclerosis in hypercholesterolemic rabbits. 

Biochemical pharmacology  70 (80), 1192-1199. 

[32] Mehdizadeh, R., Parizadeh, M.R., Khooei, A.R., 

Mehri, S., and Hosseinzadeh, H. (2013). 

Cardioprotective effect of saffron extract and safranal 

in isoproterenolinduced myocardial infarction in 

Wistar rats. Iranian journal of basic medical sciences 

16 (1), 56-63. 

[33] He, S.Y., Qian, Z.Y., Tang, F.T., Wen, N., Xu, G.L., 

and Sheng, L. (2005). Effect of crocin on 

experimental atherosclerosis in quails and its 

mechanisms. Life Science 77 (8), 907-921. 

[34] Jahanbakhsh, Z., Rasoulian, B., Jafari, M., 

Shekarforoush, S., Esmailidehaj, M., and 

Mohammadi, M. (2012). Protective effect of crocin 

against reperfusion induced cardiac arrhythmias in 

anaesthetized rats. EXCLI Journal 11, 20-29. 

 


