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Abstract

Metabolic syndrome is linked to an increased risk of cardiovascular diseases and diabetes. In the United States,
the prevalence of metabolic syndrome is 34% for men and 35% for women. In response to the growing interest in
alternative medicine worldwide, we conducted an investigation to assess the potential efficacy of Crocus sativus
(saffron) in treating metabolic syndrome. In a randomized, placebo-controlled, single-blind efficacy trial featuring
three treatment groups, we randomly assigned 105 patients meeting the International Diabetes Foundation criteria
for metabolic syndrome, aged 18 or older, to receive either saffron juice or placebo tablets. This study was
conducted at the outpatient clinic of the CAM Research Center of Birjand University of Medical Sciences, BUMS.
We measured serum total cholesterol, serum LDL cholesterol, serum HDL cholesterol, serum triglyceride levels,
fasting blood sugar, and hematocrit before and after 45 days of treatment. The results revealed that both the saffron
and placebo groups exhibited significant reductions in serum total cholesterol and LDL cholesterol levels
compared to their baseline measurements (p<0.001). These findings suggest that saffron, combined with positive
thoughts, may have a therapeutic impact on metabolic syndrome. Further scientifically designed, comprehensive
clinical studies in this domain hold the promise of yielding promising results.
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1- Cardiovascular disease

2- Diabetes Mellitus

3- High-Density Lipoprotein
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Table 1- Blood pressure and anthropometric parameters in the studied groups

89,5
ol Group ANOVA Cowd
Variable olys; Lodig,ld ANOVA test
Saffron Placebo
75 59 £=1.069, df=2.74
Waist circumference ~ 104.5 +8.2 102.8 +8.8 p=0.369
St 95 )L =1.7, df=2.74
Systolic BP 129.8+17.05 1304+14.3 p=0.18
Sgialys o5 Lt =22, df=2.74
Diastolic BP 83.07 £ 12.1 82.5+12.1 p=0.113
8 =40.7, df=2.74
Height 151 +6.1 153.9+8.7 p=0.0
39 £=20.7, df=2.74
Weight 69.5+9.4  71.9+127 p=0.00
s 0355 sl £=0.168, df=2.74
Body mass index 304+3.8 30.3+4.9 p=0.845
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Table 2- Mood of patients in the studied groups

2955
zl» Group
Temperament olsie; Sl Lig,ls gl
Saffron frequency (Percent) Placebo frequency (Percent)
S
0 (0% 4 (16%

Hot (0%) (16%)

e 26 (100%) 21 (84%)
Cold

£ 26 (100%) 25 (100%)
Total

Ol 09,5 13 oloyd jlan g b fo (o8 (gL ol y by Ao -V Jgu

Table 3- Comparison of f0 blood parameters before and after treatment in the saffron group

) il 0,93
BBl gl sl Time frame

Lab parameter oboys 31 Jd oloyd 3l ax 95t o903l
Pre- treatment  Post-treatment  Paired t test
o S glon t=0.87, df=25

Hematocrit 41.8+£10.1 408 +7.1 p=0.39
S Jgyads t=4.66, df=25

Total cholesterol 230 £ 41 204.4+£42.8 p=0.00
& oS (6 t=1.73, df=25

Triglyceride 207.4+76.1 183 £103 p=0.96
LDL Jj yuuls t=2.78, df=25

LDL cholesterol 144+£31.9 133.2 £31 p=0.01
HDL gzl .32, df=25-t=

HDL cholesterol 41.3+8.9 40.6 £9.7 p=0.74
t=1.18, df=25

FBS 116 £47.6 109.8 £35.1 p=0.24

Lodg )13 89,5 55 (yloyd 5l ars 9 S o (95 (Sl ol )b A lio -0 Jgua

Table 5- Comparison of fo blood parameters before and after treatment in the placebo group

2Rlojl gl ol )b

Lab parameter

=295t o90jl
Paired t test

o Sylea
Hematocrit

S Jgyds

Total cholesterol
Lyl 65
Triglyceride
LDL sl
LDL cholesterol

HDL J, s
HDL cholesterol

O A8 aws
FBS

Sl eygd
Time frame
oloys il b2 Oloyd 5l o
Pre- treatment Post-treatment

432+3.5 434 +£48
231.9 +57 206.3 £ 42
2344 +79.8 203.2 +81.8
145.5+£36.9 131.3+35.3

382+6.7 38.7+7.3

123 £46.5 129.5+72.7

t=-0.37, df=24
p=0.7
t=2.6, df=24
p=0.01
t=1.72, df=24
p=0.09
t=2, df=25
p=0.05
t=0.23, df=24
p=0.81
t=-0.49, df=24
p=0.62




WY gt ptts 4 s o3 53 95 o 510,555 (s 1 (i o 5 aslital 5 o iSom 5 (oS

9o (Jgome (2tlejl (238 @5y boad JyuS i
N SISl (o S 59598 b oa b 4y o
S g (ooded > oty g 4 Cnglio alox
Sesbas ) oo ysb ar SYMB] (plabd S sl YL (55
Oloyd el el pla i (oole piwg,S b oy cou
4 Ceoglio Sl Sy (Pl So plgisa | ig)S
5 Goge 22300 Lt o b L po (glaglons 5 g
SIPCI2 3l esla_wl b (Mousavi et al., 2010) -, Ken
Ll 5 owgyS) o JUb 552 s o)luas uas ladloxe
U (mas Caow 3 |y ((GSH) (el i Joligls
Jio S5 plgis b Jolw J38 008" aslllae 5415 5
5 olie; o8 ol Lt b Slgys clio (Sl
Sosg oloyd )3 08l ysbo 4y Wl o o 4559 Lyrasg S
S ST 51 g Seosdgud Juanily 5l Lde b
aihmeo slogbse 1 1) (rmgS ol Jlb oS 5 e
(Asdaq & Inamdar, 2010) o b, Sodpn) pud
5 4Bl Gl gola (Al )3 93 2 (pwg)S g olyis;
0956985 w31 culled sl (63 glle jlya il Fgriel sV
ST (95U g0 0 (19585l Sal33l 9 oL (495TslS Sl
3529 50 oS
af bl el sgvg plocadgime ddllas opl )
oy Jold i Cladsod il Col diged ol o
Skl g Jlow 5 (sl 8 )lge iz ke b piie ol
L;le duSL, Cl ‘JSM OPP o p—wd )3 g OLO)) )1 Bkt
b bl sl o s ol b s (s ]y s
ol plsl Jl> > slabe) Sl 5ol (2bs)l (sl unlio

9 oy 30 20l 3,90 (Sloyd slagsbyy plo g Jloyd olS

Mise lilosr oy leig)ls g olyiej Bpas caalllas ol 5>

LDL JgyudS cp o pU Jg S 900 b Sdgilio pytiw &
05> 48 9 oy byl (55 ip oo HDL Jg S oy
i g5y ghaalllas 15 (KONGiE, 2010) 55; ol o sl
2Bilojl bl s > Sl g Gisuiuel Slb s aus ol
o odnlie il bl 55 ot Lol o1 odalie L5 (900
5l owiang ST oled )y pd (Schmidt et al., 2007) col
cdoai loyd o sute yledle cpl a8 ad ool L olyas;
2 gt ol 5l izmen 5 00> ca sl g ol
A o cablome (ol o ge 4yl uuS sla Jgl—w
» (Deng et al., 2002) |,Ken 5 5> .(Giaccio, 2004)
a8 S e SqiglsSloyls Sl 3)90 )3 355 ()
byl p> olyaes Gy s el I Sk anly s
$9) o5 (loadon (o Sl g )05 o ygag5 I (rg
oo sl i o oy el 0dle 3yl SUlgun
ol (ol Cugl g Cslin g B g8 B9y slagslew
odlo oyl &S ool L lyae oyliae  (S5ean Clddllas g
Sl ygog 1 g Gy 4 (SeuS g )
Al ojlac ol s Ao 4> (Abdullaev, 1993)
JUldle 5 Cpews,S Jed oS y5 93 9 Crocus sativus ) yas;
g b 0 L o (b b 053 LS 1 )
00,8 (e Sl ()t wwgSiiygS (S5 |
& o)las &5 sy L gl (Imenshahidi et al., 2010)
s 4y o Col o )L ials ol il glde s IS
s ol ol (ool oS 5 93 3 )Sdos iy (g a0
2 Orwg)S Sl oad 03l Camas JULEL 5 (ypsg)S
w250 3 U ol 4 bgrye slagylomial 5 gl 4 Cunglie
390 g 313 5 2l o slaghse > VU j955,8 L olie



VEF oliasli oF o)led Y al> (e 6,0 g celyj s YVA

u-;‘b).&gs M"'"

JoSo (03l b wlidsg 1850 slacl jl dhwg (b
Sl b Ls{lnﬂ)lf Ol iy (Sbp pele oKl
Ol oiomed 33,5 o g 13,8 |l g b 1y eads S
9.););&,0[4} BV u_i_.u); P?’l‘c ol&iisls Ja_wyA.:JUan
axdlleo u.:l RYC W é_.ﬁ).’ [n9l.c ol ssls SS_“:).» d)’lb-l 4\.“.0.5
ol g Coo Culgiimne 5K aneS slacl a)f.mbl)
odge p ly adlie (So)LsG g (IS slgime g Laodls (g
WS 0

Abdullaev, F. 1. (1993). Biological effects of
saffron. Biofactors, 4 (2), 83-86.
Agha-Hosseini, M., Kashani, L., Aleyaseen, A.,
Ghoreishi, A., Rahmanpour, H. A. L. E. H,,
Zarrinara, A. R., & Akhondzadeh, S. (2008).
Crocus sativus L. (saffron) in the treatment of
double-blind,
randomised and placebo-controlled trial. BJOG:

premenstrual  syndrome: a
An International Journal of Obstetrics &
Gynaecology, 115 4), 515-519.
https://doi.org/10.1111/j.1471-
0528.2007.01652.x

Asdaq, S. M. B., & Inamdar, M. N. (2010). Potential
of Crocus sativus (saffron) and its constituent,
crocin, as hypolipidemic and antioxidant in
rats. Applied Biochemistry &
Biotechnology, 162 (2), 358-372.
https://doi.org/10.1007/s12010-009-8740-7

Broadhead, G. K., Chang, A., Grigg, J., &
McCluskey, P. (2016). Efficacy and safety of
saffron  supplementation: current clinical

findings. Critical Reviews in Food Science &

Nutrition, 56 (16), 2767-2776.

https://doi.org/10.1080/10408398.2013.879467

Deng, Y., Guo, Z. G., Zeng, Z. L., & Wang, Z. J. C.

g oo ey Sglie p i oy 53 ol oS5

S 5 4o
docka il oylyae 5 &S Col OT I Sk ol adllas ass

b sl 0,8 g S9ee olyte ) o 8 By—as I Ssilie
s> s 5 b ohlon p Bas adlas ol gl a8 o ol

dlo.).;:f)ls.\fo‘ CJL‘" J_.o‘ LJ"‘ dy90 3O L;o.l.c L) d}g_)mbﬁ

il Aalgs

&l

J. (2002). Studies on the pharmacological effects
of saffron (Crocus sativus L.): A review. China
Journal of Chinese Materia Medica, 27 (8), 565-
568.
Giaccio, M. (2004). Crocetin from saffron: an active
component of an ancient spice. Critical Reviews
in Food Science & Nutrition, 44 (3), 155-172.
https://doi.org/10.1080/10408690490441433
Hajizadeh, A., & Ghorbian, S. (2022). Study of
crocin (saffron component) on apoptosis or
survival of MCF7 breast cancer cells lines)
PTEN/AKTI1 signaling pathway. Journal of
llam University of Medical Sciences, 30 (4), 47-
55. https://doi.org/10.52547/sjimu.30.4.47
Hosseini, S. A., & Azarbayjani, M. A. (2013). The
effect of aqua extract of saffron with resistance
training on glycemic indexes of streptozotocin
induced diabetic rats. Armaghane Danesh, 18
(4), 284-294. (In Persian with English abstract).
Imenshahidi, M., Hosseinzadeh, H., & 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. https://doi.org/10.1002/ptr.3044.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Abdullaev%20FI%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/8347278
https://doi.org/10.1007/s12010-009-8740-7
https://doi.org/10.1080/10408398.2013.879467
https://doi.org/10.1080/10408690490441433
http://dx.doi.org/10.52547/sjimu.30.4.47

WA gt pttes 4 s o 53 95 o 510,555 (s 1 (ke o 5 oslital s o iSom 5 (oS

Mousavi, S. H., Tayarani, N. Z., & Parsaee, H.
(2010). Protective effect of saffron extract and
crocin on reactive oxygen species-mediated high
glucose-induced toxicity in PC12 cells. Cellular
& Molecular Neurobiology, 30 (2), 185-191.
https://doi.org/10.1007/s10571-009-9441-z

Navaei, L., Mehrabi, Y. E., & Azizi, F. (2001).
Changes in body weight, blood pressure,
consumption  pattern and  biochemical
parameters in diabetic patients during fasting in
Ramadan. [ranian Journal of Endocrine &
Metabolism, 3 (2), 125-132. (In Persian)

Salavati, N., Taghian, F., & Jalali, D. K. (2019).
Comparison of the effects of eight weeks of
resistance training with and without saffron
extract, barberry on serum level 4 of retinol
binding protein, and insulin resistance in obese
mice. [Iranian Journal of Diabetes &
Metabolism, 19 (1), 14-25. (In Persian with
English Abstract).

Rezaei, N., Hasanian, S. M., Avan, A., & Khazaei,
M. (2017). Clinical studies on the effect of

saffron in different diseases. Journal of Isfahan
Medical School, 35 (456), 1690-1699. (In
Persian with English Abstract).
https://doi.org/10.22122/jims.v35i456.8675

Schmidt, M., Betti, G., & Hensel, A. (2007). Saffron

in phytotherapy: pharmacology and clinical
uses. Wiener Medizinische Wochenschrift, 157
(13), 315-319. https://doi.org/10.1007/s10354-
007-0428-4

Xi, L., Qian, Z., Xu, G., Zheng, S., Sun, S., Wen,

N., Sheng, L., Shi, Y., & Zhang, Y. (2007).
Beneficial impact of crocetin, a carotenoid from
saffron, on insulin sensitivity in fructose-fed
rats. The Journal of Nutritional Biochemistry, 18
(1), 64-72.
https://doi.org/10.1016/j.jnutbio.2006.03.010

Konci¢, M. Z., Kremer, D., Karlovi¢, K., &

Kosalec, 1. (2010). Evaluation of antioxidant
activities and phenolic content of Berberis
vulgaris L. and Berberis croatica Horvat. Food
& Chemical Toxicology, 48 (8-9), 2176-2180.
https://doi.org/10.1016/j.£ct.2010.05.025


https://doi.org/10.1007/s10571-009-9441-z
https://doi.org/10.22122/jims.v35i456.8675
https://doi.org/10.1007/s10354-007-0428-4
https://doi.org/10.1007/s10354-007-0428-4
https://doi.org/10.1016/j.jnutbio.2006.03.010
https://doi.org/10.1016/j.fct.2010.05.025

