(L3 Y
Q * Complementary Medicine Journal
Arak University of Medical Sciences January 2022. Vol 11. Issue 4

Research Paper a ‘ ‘i‘
Effect of aerobic exercise combined with saffron extract supplementation on Cromvink

serum levels of tumor necrosis factor-a and C-reactive protein in rats following
an aerobic exercise until exhaustion

*Amir Khosravi' @, Parisa Khosravi? @, Saeed Daneshyar! ©, Vahid Valipour Dehnou®

1. Department of Physical Education and Exercise Science, Faculty of Humanities, Ayatollah Ozma Borujerdi University, Borujerd, Iran.
2. Department of Obstetrics and Gynecology, Faculty of Medical, Lorestan University of Medical Sciences, Khoramabad, Iran.
3. Department of Sport Sciences, Faculty of Literature and Human Sciences, Lorestan University, Khoramabad, Iran.

Use your device to scan

and e th atcle anne (STETILTS) Khosravi A, Khosravi P, Daneshyar S, Valipour Dehnou V. [Interactive Effect of Aerobic Exercise With Saffron
o Extract on Serum, Tumor Necrosis Factor-o. and C-reactive Protein in Rats Following an Aerobic Exercise Until Exhaustion
(Persian)]. Complementary Medicine Journal. 2022; 11(4):358-371. https:/doi.org/10.32598/cmja.11.4.1121.1

https://doi.org/10.32598/cmja.11.4.1121.1

ABSTRACT
Article Info: [T Aerobic exercise and Saffron has beneficial effects on inflammatory response. The present
Received: 09 Nov 2021 study aims to investigate the effect of aerobic exercise combined with saffron extract supplementation
Accepted: 09 Apr 2022 © on serum levels of Tumor Necrosis Factor-a (TNF-a) and C-Reactive Protein (CRP) in rats following an
Available Online: 01Jan2022 :  aerobic exercise until exhaustion

[YIETEEE This is an experimental study. Forty eight Wistar male rats were assigned into four groups: con-
trol (C), supplementation) SE), training (AT), and training+supplementation (AT+SE). Aerobic exercise was
performed for 8 weeks (five sessions a week). supplementation was done by administrating 100 mg/kg/
day saffron extract by oral gavage. At the end of experiment, half of the rats was killed immediately before
exhaustion and the remaining immediately after performing an acute aerobic exercise until exhaustion by
running on the treadmill. Serum CRP and TNF-a levels were measured by ELISA method. The data were
analyzed using one-way ANOVA, considering the significance level of P< 0.05.
© [ Following an exhausting exercise, serum levels of CRP and TNF-a in the AT+SE group significantly
Keywords: lower than in groups C (P, = 0.001; P, . =0.001), SE (P_,,=0.001; P, . =0.001) and AT (P_,=0.021; P

Aerobic exercise, Ex-  :  =0.046). These markers inc?’he AT grourTJN;}OIgniﬁcantly Iow:eR; thanin g;gzaps C(P.,=0.004; P . =0.039) :;:g
haustion, C-Reactive ~ :  SE (P=0.014; P, . =0.043). There was no significant difference between the other groups.
Protein, Tumor Aerobic exercise alone and in combination with the use of saffron extract may reduce the
Necrosis Factor-alpha, :  inflammatory responses following an exhausting exercise.
Crocus extract :
Extended Abstract levels increase significantly after high-intensity aerobic
exercise [5¢ 6]. The inflammatory response has either
Introduction harmful or protective effects. For preventing or reduc-
ing the negative effects of inflammatory response the
umerous studies have reported that negative feedback system should be activated. In this re-
serum Tumor Necrosis Factor-alpha gard, one of the methods is the use of nonsteroidal anti-

(TNF-a) and C-Reactive Protein (CRP)
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inflammatory drugs (NSAIDs) [4]. However, long-term
use of these drugs has side effects.

Nowadays, the use of anti-inflammatory natural supple-
ments to prevent or reduce the negative effects of inflam-
matory responses have been considered by researchers.
Saffron contains anti-inflammatory and antioxidant
compounds (crocin, crocetin and safranal) [13]. Tajik et
al. [14] showed that consumption of saffron extract (40
mg per day) combined with resistance training signifi-
cantly reduced the serum CRP of the subjects [15].

Due to the scant and inconsistent research in the field
of supplementation by saffron extract on inflammatory
responses, the question that still arises is “Can saffron
extract supplementation prevent the occurrence of in-
flammatory responses caused by high-intensity aerobic
exercise or at least reduce its adverse effects? In this re-
gard, the present study aims to investigate the combined
effect of an aerobic exercise program and consumption
of saffron extract on CRP and TNF-a serum levels in rats
following an acute aerobic exercise until exhaustion.

Methods

All rats, after matching for weight, were randomly
divided into four groups of 12: Control (without train-
ing +2 ml distilled water), supplementation (without
training +100 mg saffron extract), training (aerobic ex-
ercise +2 ml distilled water), and supplementation and
training (aerobic exercise +100 mg saffron extract + 2

Table 1. One-way ANOVA results for TNF-a and CRP
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ml distilled water). The rats in training and combined
groups ran on a treadmill with a zero-degree slope for
eight weeks, five sessions per week (From Saturday to
Wednesday). At the beginning and end of each training
session, the rats ran at a speed of 16.66 m/min for 5 min-
utes to warm up or cool down in each stage [18]. Rats
in control and supplementation groups ran at a speed of
16.66-20 m/min on a treadmill with a zero-degree slope
simultaneously with other two groups at the eighth week
of training program (one week before exhaustion) for
one week, 5 consecutive days per week, one session per
day (5-15 minutes) [18]. At the end of the eighth week,
after 72 hours of rest, half of rats in all four groups (6
from each group, total=24 rats) were randomly selected
and operated after anesthesia. The remaining rats (24
rats) were exhausted and immediately anesthetized and
underwent open thoracic surgery by experienced spe-
cialists and blood samples were collected from their left
ventricle. Concentrations of TNF-a and CRP were de-
termined quantitatively using ELISA method. Collected
data were analyzed in SPSS v.16 using one-way ANO-
VA and Tukey’s post hoc test. The significance level was
set at 0.05.

Results

According to the results of one-way ANOVA present-
ed in Table 1, although serum levels of CRP and TNF-a
in all groups increased significantly after exhaustion
(P<0.05), their levels in combined group were signifi-

MeaniSD P*
VS Group Before After exhaustion  Withing-grou Between-group before Between-group
exhaustion g-group exhaustion after exhaustion
C 28.612.3 51.2+5.9 0.001%*
SE 27.2+2.1 46.4+4.3 0.001
TNF-a (pg/dl) 0.93 0.038
AT 27.8+19 43.5+3.8 0.001
SE AT+ 26.312.5 37.2435 0.001
C 125.6+10.5 250.4+18.7 0.001
SE 120.2+11.6 237.5+£20.1 0.001
CRP (ng/mL) 0.84 0.024
AT 116.719.4 188.5+19.6 0.001
SE AT+ 110+12.1 141.9+11.5 0.001
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C= control, SE= supplementation, AT= training, SE +AT= supplementation + training. * Significant compared to before exhaustion

(p<0.05).
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cantly lower than in control (P= 0.001 for TNF-a and
CRP), supplementation (P=0.001 for TNF-o and CRP),
and training (P= 0.046 for TNF-o, P= 0.021 for CRP)
groups. Moreover, these indices were significantly low-
er in the training group compared to control (P= 0.039
for TNF-a, P=0.004 for CRP) and supplementation (P=
0.043 for TNF-a, P=0.014 for CRP) groups. There was
no significant difference between the other groups.

Discussion

Although consumption of saffron extract by aerobic
athletes involved in exhausting activities can not prevent
from the increase in inflammatory markers, it may re-
duce inflammatory responses and their adverse effects.

Ethical Considerations
Compliance with ethical guidelines

This article is taken from a research project with reg-
istration code 15664-166374 which has been registered
in the University of Grand Ayatollah Boroujerdi (Code:
IR-ABRUH-1397380210-1)
Funding

Grand Ayatollah Boroujerdi University has been the
sponsor of this research projec.

Authors' contributions

All authors have participated in the design, implemen-
tation and writing of sections of the present study.

Conflicts of interest
The authors declared no conflict of interest.
Acknowledgements

This study was extracted from a research project (reg-
istered code: 166374- 15664) approved by Ayatollah
Boroujerdi University. The authors would like to thank
the university for their financial support.

January 2022. Vol 11. Issue 4

Khosravi A, et al. Effect of aerobic exercise combined with saffron extract supplementation on serum levels of tumor necrosis factor-o. and C-reactive protein. CMJA. 2022; 11(4):358-371.



http://cmja.arakmu.ac.ir/index.php?slc_lang=en&sid=1
https://www.4icu.org/reviews/13310.htm
https://www.4icu.org/reviews/13310.htm
https://www.4icu.org/reviews/13310.htm

-ﬂuwmuwé@

¥ ojlous )Y 090 NF+e yliuwo)

‘ ;M’ 93%4"3.0

TNF-0 9 C ,5 45Ty i n 32 0885 8 )bas B pa0 9 (53lgd (2505 0,93 S (olad H3U
slwodiloly Sl 531ad Cullad Cdlaio ) youo (s ige @ gt

"9 g Ay Yl pms @ Vg Ly 0 G yual”

Ol 0yza 2 o) (53 5 solanll T elStils ¢ gl ple uSL23ks 4 23519 psle 5 (S ot 09,5 )
Ol ST o33 el J (S pole olRitils ¢ K3y 0aK2ls eslanl; 9 U5 09,5 .Y

ol b pr5 by olKisls s‘saLuu‘ pole g Sl oaSzils )9 pole 05,5 Y

0 § allia AL

e : Voo SbT VA il o s

V) (2998 Yo s b ndy g

505 el gl STy 12 (g0t C“):”“E' Olie; 9 slee iy o3 EEE VFee o1 5 Lasil g 0
5lge Collad cBlaie ol (slagsbon s W s5ag8 0nin0y S 453518 5 C 5 STy (ratig p 2 (e o b By 5 (53150
W fl:u‘ )’L.m..\SLob sl
oS lyie; olae € S Sy S i ggluna 09,5 oz 2 (Folai ©j900 dy lianyy ol ) s FA (225 dalllan ol o ENETY,
Olyie; ojlae o plovl (i 1 59, giy) 43de Culd Dike 4y (53lgp (5 D oS (e 0l + (3lg 05 9 (53190
9 ey 4Lolidl o Sge ol (coss 25 (bl 0.0 oslil (ST95- olS @900 2 5 39 9T 0 (sl 5 w0 il
o0lizianl by o yuu T 19095 000339, 193516 9 C ,5 2Ty f5ae it B, o5 (595 yonid ouilaly 31 yug abuslidly Si0  so
Ko Jalons g g5 <1+ 0 (5 loline elaws 48 48,y uily g Julow (g 5kel bg, 31 oolitiad b Loooks .o sdzminn 1Yl by, 3l

9oz 10g,8 plas s Wl j9055 0032039,55 152516 5 C S 85Ty (f5ee (3koailely claia az )3T ol oLt s

oS 039 S (slalad il (ranad jolane dy ol Buions

P=+/++1) C 0,8 3l (g oline soloas AT+SE 05,8 ;3 TNF-0L 5 CRP o pus zsbas 3929 ool b (Po+/+0) <y ialiil (5 foline 120 5lguaals
Oimats gy oS (P = /o VY Py =+ FF) AT 09,8 o (P om=elv o\ P =1+ e VSE 09,8 (P pmele N e, Glwseasbelg ¢ 48549
9bas P o[ VE P =+ ) SE 0, 5 (P =t/ + ¥ P [ =+/+¥2) C 09,5 b duliia 5 AT 05,5 o b aslt ol C 5 STy et
Sl 3g2-g olias glds Waog ) yolus (yas 91 2aS (5 oline 00i0039,%5 5:STo
g S, Bl el sl 2Ty alS & pia (e o e B pan b plsi 5 leies 53192 ot 05 o0 5 4 IIEERE. Olyhe; dall jga58
g oo lwodilalgcdlad o lac

= ff . . . R . N .

LI 999 oMé)j)S.» J.Als s‘StLQd." ‘SLQ‘)O’LM U‘»’J )| é.)‘ -

A 5 5L S i ] pgngtonzna 5 Jole o

slodshe g Slell Laulpd 0 o5 w00 Joo suulS
(oreb oaisS (glasl 5 369,5Le Compie) (i
0 0l ¢ 1y 0S5 (gl Jolus 9 Jligdl (sl Jbus
o  sresbs 0028S” (sla sl (25 Joho Collad S5 L
ol sladsSge Gl (2l g o> U slacSan (95
53 (S TPl oS oo Lol QLo 0yl 53 (sogo G5 ¢ Johos

1. Tumor Necrosis Factor Alpha (TNF-a)
2. Natural killer Cells

o S g5 33 (6 yaSoni (i epodain (359 Slocullad
sl s slacalld il 375 b V] S5 o i
DS 1 35 stas] oS5 Cend (5Sme Sata o b Yl
b 55 1Y) g i e b o gl 4 00,5 4l
o oine oty A (sl s Il 2955
I¥] ady o 2ol

1 gt 0 anns 93
9w ol S350

339 pole g (FuSan i 09,5 ¢ Sl pole 0uSLils o) (68,29 1 sodanl] iyl olKsls O y>g, 1 PG

+AA (A7) AP PYYY ((als
Stu_khosravil@yahoo.com :aebibs,



http://cmja.arakmu.ac.ir/index.php?slc_lang=fa&sid=1
http://orcid.org/0000-0001-7049-8164
https://ijogi.mums.ac.ir/?_action=article&au=209427&_au=%D8%AF%DA%A9%D8%AA%D8%B1+%D9%88%D8%AD%DB%8C%D8%AF++%D9%88%D9%84%DB%8C+%D9%BE%D9%88%D8%B1+%D8%AF%D9%87%D9%86%D9%88
http://orcid.org/0000-0002-8806-9736
http://orcid.org/0000-0002-1015-8392
http://orcid.org/0000-0002-4728-8991

b dzo & VY
ﬁéf#%ﬂé@

2l9e Bl ¢ g yiwsd C g o5 3w Sleidlos slag o Ly
Sl Sl lyie ds b slo JoSoicuslin cuand g (il
[yl g 0091 ey 8,90 0 lgo ¢ Llio (slag,lo (gly atuylss

LIV] wilazs 5 1,8 lioes dzrg5 5 j90 (ol jolods

Ol05 50 ogmine Slrargal Sl 5l (e “0lras;
oj)l.c Lg‘o.)}?...f )5.la4g a5 Coul &) oobﬁl& O él.a.’;a oL¥
il B lilonsd ) alliane gl po 4l slajgtS o ol
2 olrie Al adgi 09 oo AL i 5z U liga
el 8 o doys Av 5l s 45 Candl 55 ¥+ Toga ooz
LIV 05 o cils 5y

5 JULALe 5 (it S cmmg S Oldes el Hge Slge
9 050 oS5y Johus cuS S 4 plaS 0 45 0l 3929 (ke
Olpe 4 (o b o ol cnl W] wiws (o yie (59
Ml (5yme e touplyl ollendd did puir oAl s
oS cpoaslnsl yao 4S9 S WS oaiiS ey
(65 )95 o ool 5 gt sl g olen g
Oeizpen [V Pl cad i) 574 (llo s 5 B8 ol SIS
35 ST il 5 s plys- yhe 4 ol i3S
JVF]

YR TINRIET JIEN P WY SIS S IS
8z )0 o g S el 00 plonil (6090 2e Yl
ol jots 4y 428D 033190 ko 4y Loglia (y3 yed AT W33,S leie
“olee 39y 5 pSshee Joz e 4 Olhe; ojlas Bras
JrS 09,5 b dunliae ;5 (5 loline yoloas |,C- 5 2iSTy a5y
[VO] a0 o0 rals

Olrie; ojlas S (g p b (B 8 33 Ko g Gloxe
P C 5855 g i 97V =5 liguS T o sT clled
Olgie ol aglin (5108 dudzr S 5l g ol sz (5
» P; ke o) Ol ojlas Bras dlin oz 4 Wis)S
536 C S Sl (g preol> (Shaglie (2 305 ol o 43 (i,
oy ol (g oline yobods 1y V= 3lgmST s cfsme Lol caziths
IVF]

Culad B o 45 43,5 )55 Gadiod 40 ) )SKe g (5,51
PSS o sl 4 )5 den olnty) (yie; olac (slazan
97 oSl e o crge Ly sloise 50 (B9
b dwslio 10 005 pan 09,5 (slo goge;l ssallsoriglle
Swoailely (55lsm Codlad Claie (g jlobine jolody J S 095
IV ads Shals3l yieS

5. Crocus Sativus
6. Paraoxonase 1 (PON1)
7. Interleukin 6 (IL-6)

¥ ojlous V) 090 NFee yliuo)

oefian ol G5 1Sy (uSgy Mo slagasls |
aie 4 lagas 45 Conl ol al> e ,KsuSTy € L5 25Ty
‘C;‘u:gfl, 209 209 o0 ol Satwnw u‘.e;‘J‘;L:u
umsgio 5 BComghid (guS slo ok Lawsgs oaas jobods

[¥] 098 o0 0gs

&lan Sy yol CBlaie a5 ouds 155 (goasie Sladod yo
C S STy (g 9 W jgag5 00ims 39,85 Jale Vb oad b
Moo Gl Codlad 5l oy dr S (loline 9oty oy
3 iyl _alS g 039y piaa gl S e gy [0 51
bl 53LuST dagyieily Bd> 35k 5l Sledl ol (ol
b il (ol ()55l g a3 42 STy (oo od3rs]
Hrgon dazme 5 |8 4 e Luled 9 1S o0 Jlosl ) 395
V] 39 oo losan o 5

ol yod &y (050 Sl ulyi oo Sl (slacnlS gl gigm 5
95 ot S MOl Jlodz! Sal3dl alos sl canily axsls
&B sw.na.:-[’gb.o 9 QJS-LQ.C » ‘56.240 ﬂjtﬁ' W0 ‘LS;A'AI LGN
9 (RreS Ul Py 9 (raie (S pydis ol 0 (gulS
IA] jbsger jo Pzl S 4o

Sl sla2iSly (shie Sl alS L (55l IS,
&S e 0555k Glapiuns gludld ol wilole
L ol el letos clopalSsle Ll Lol
(i gllil Jlo oS gl (gloosi S ol
Siludled 5 Ll slazmilin 4 bgiye slrowi S e
Hhe slalSaly ol 5l (Ko [¥] sl ouisSpdass sl Job
Slog )l Byae 825k jf (chie 8,555k Glapiunss (g3luJlad
[A] o T leilos (5059 yiuwl yut

oadsly ite Sl § 6 puSelr Cqz g sl Cbyae
O3y egada 5 oS35 o el slaiasTy
O SVl OB pas a5 oad culi Ll [V ] o s zlg,  seoliiud
sO)OJ.MJ sk):.l)l’" sw‘ ui..blf sod.g QSJWS 9 G:M"-:-l sJLQ.»J‘
@L.:)B s ‘sg‘L»)lﬁ 039y g odre Mo sé&}ﬂu‘j’
f)’g Lcyaﬁbo sPO‘ ‘QM@'YBL 6}:{)6)97" odo p.‘;'j ‘.\.,S
Cpeired JYV+] el c‘,«b 635)9 ‘5?13 ujua.al.: Q‘;‘ 9 54‘)
llas Gadg e slagls Bpae 4y oS 3l o

9 s slag s b pas oglladh ol 3l 4y a5 | 059 54l

o slo JoSo a0 4y IS5 59 (guieadle g0 5|
2 ek G eSa ol 550 2 8Les g grb Laa |
dglio 1 lotll lo2aSTy o e S Ll b 5 S5l

3. C-Reactive Protein (CRP)
4. Non-steroidal Anti-inflammatory Drugs (NSAID)

Fuolely S (5l Cllad rdlaio il s (5 yige 030 TNF-0g € oF 3Ty ctigg 0 32050, b e 9 S lgh 05 0399 S (sholad sl S0 g gy y

ey



http://cmja.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

¥ ojlous )Y 090 NF+e yliuwo)

sloos g adly Sl lagl (2o, 5 Sl gsdos 5 )0l
Sodgund o 50 59, Sy ol eoliiul bl oz
lod Al (aigsd 3 e slaadly 5 ploxl b il
3,8 il a3 YR LB Ve bl (6,000 ol ogllas
Al el g J S auo )0 PO B 00 dgu> omwd Cugh g
L celw adjles o 5 (o5 ol 45>
YR UL VR4 ¥ [ XL U SV S VIS S S DR~

A caole ) 2laslog] Slilga g la oSS I

rgate ié g Of 4 Lagbe s (hagly o) b
3 s athe S oils o3l as s (2 le T Sllgu
D 5,80 Lo sge S tles] doy ead s Lo siga i
slogbye 05 YIVEA (00,85 (339 b (e (9o po FA 4
Sy by a9 2Ulg5 Jold 45Tl (30805 43 99,9 glo luno &S
Jeed 5) Jroo 5 (59 4880 gy O 4y g 48ES e VPP
s «y092 5 (6,5 sl TURBO T310 alllS o3l
il Sl gy 41838 Slaudod 4o eolaswl

P 108 1ol Sasscumlianllias izg 3 lne (uizmon
pa 9 (i 5 SS9y oS (51)21 j0 (llgs pue ¢ Gadiond 0 )90
009 EiBe 9.0 a9 Scragil MStie JuJo 4y 51gl8" gl Joous
3oLl s j90 4y (559 50 (S3lwtsumed |y b hge plad .09
09%) 55 09,5 1C (Liaga yu 033193 09,5 2) 09,5 oz 4
o)las 09,8 i)y ojlas (ladie O il duo 93 + (ppes
Fedisken g3rlie; ol ojlac o5 lee duo + cp ped igi)
PREo - NN LET JUNY-Y) O.l).‘o.'a'05)f:ATc().las.og7:‘i
(55 5 09,5 10l rie s 0 last 31gm o o3 (laiie OF i Lo
P (ko duo +  Soldinl 1y pod dlhd i) o lac + (3 po3
58 e (laiie O i oo 90+ () yie; 0 lac

4 olyie) ojlastsilen (25 5 (Silen (nyed (sleg)S
YWS7 ST EIPRE VT SRRNIUC PUN Y SIPPLET JUN JLIAV
sro o) oS Mg 5y d(ad ol plodl (2 p03 dse
Q) s 03 SS9y Sldiz o) o)lad Jauz 10,030,908 (4> )0
£35S e o shga (s yod dnalar o (slogil gl o Censl oy
VPIFF e s b 4880 iy Sde sl 10 12 10 (8,5 3 yu 9
LYA] 0y98 o0 4dB80 4 yho

L pljee olrie; ojlas 5 C sloog 5 sla bge (izeen

I Gt a2dn S0) 508 09,5 90 b Alin (g ye Adliy
395 0 5 45he Jlsie 59, gy i Sy Ske 4y ((d oailely
2y Ve BVPIP oy b (48,35 003 B iy ya) Al S
sl o [IA] Wsags w0 s jio o b Juws 5 (59, 4d3s
oy 3 e ol sl el VY Clae 5.8500 oL d%hn
O 09)5 1) 09)5 ez o Sashee il (soud (205 And>
9 Sl ool (olas jobody (hge oo YF £gaee 0 9 o

Scmmieson

2 0l ojlas a5 eadplodl Sligiod ow)p b

28 $Ogne Oliiod 458 5 lgie Glgi oo (Sletll slo STy
Sl sla g3l 3l oolisl b cidey coads plowil die) ol
ozl (o150 (o ke |z alomso 10 a5 [VA V] Whoogs
4 S 345 031 5 (3o 3 ey (Solol phas i
ligiod ol 5 Sl ults (paizrad lodits ;1S e 5o
Sl oasals Gl Sl Clibos a0 cditiud gueonl 55
ol 0as GBS IVF] 53 y9s 8 g0  sams y0 o[V O] 4l
b Yot g (85,9 liy o plon o5 L ) el

39 wrge 3 Sl olyan Clodl 5 (LialuST (o) dansgs
3flas (1als 5 Sl Shlas 0 (pgasas sl o
Slge 9 W JaSte (5 Bpan 5 9500 Jud ol 5 Slow
Sgazxa |y Jalge Qil ol wilgs o lgadlas G::..:L.S‘M
OS5 55 bl adgs (gom CMSCiw § Lol 5l g 03,5
Sl 5 oo b olhies ojlas «qigm Sl A 655l
3l a9 Sy i 4 eI o ST
3O olyae ojlas Bpas a5 5yl 392y Jlazx! ol 5 oad
el £989 5l (AU S Sl o3 y5e SIS 5l (5 S ol

b dude ol 8559 50

b oSe dn; 13 guanotls g Sl Slidios 4y agi b
slocallsd | i olesll slogiasTy yr oliies ojlas
ojlas ()b JoSe LT a8 ol 7 ykae Sl ol 5008 35
bl 5l (AU oledll slo STy Som 5 Wlgiee olraes
00,5 pSolr Vb Sl b ilep (5 slaculls
9y nl 3 B398 o Cogllasl i3l el el oS Camss b
Ot oS 0y Sy (slalad 3 o 0 jgline 4y il aslllae
Jole 9 € S 2iSly oo 2 Ol o)las Byae g silgo
Codled Cdlen gl oro slac g p e (ST g0gi 00inso S5
g1 Jlwodilely sl (55len

W g, 9 8lge
W diges

Sge yu Coads (o5 dalllae (b, 4y pol> Ghegl
o ploeil Vo ouVFe 20,5 030 b slasan it 5 ol yo
53 ety Slidod ol olul ol dalllas diged pon>
R VA Lg)LJ uljl' 9 (Jj‘ 85: LgUa&) Qo) iy 6)|.>L2.~o @a..u
J3le 5 YN aseis jl solasl b g (pgo g5 (slaz) wuopo
)SJA )‘ LbJA}AM Cmmend (05;).6)0 QIA}A oé)"sé) Medcalc
gy Sty (S pole oKzl  lSiislojT llgas 5595
s o sl | ol o (o ige (6ot (sl
wdz (gl .0 ool HLS 551 cuili b Bla s il S

Fsolelg o (gl Cflad Bl il oo (S iige 030 TNF-0g € o5 3l obigyg 20510, b o 9 5lgh 05 0399 S sholad sl Ko g gy y



http://cmja.arakmu.ac.ir/index.php?slc_lang=fa&sid=1
https://www.google.com/search?q=%D8%BA%D8%B1%D8%A8%D8%A7%D9%84%DA%AF%D8%B1%DB%8C&spell=1&sa=X&ved=0ahUKEwicqo73v_ffAhXu1-AKHc7PBK0QBQgmKAA

Jﬁé‘fﬁ#m"@

S Slles (55 Sk glsin i S slesil 5o

A (5ol (s cslu) o[+ Jows o3l Gk

N8 el YT ol e slasige den (39 457 S5 (o
A ES g 6 Seiladl g3l 5 g9 cnl 31 yb 3 Ay

2! 512 9S8 o g 0 pow Ak 550

O35 2 5 Wl pgog8 001239,S5 ke (500 (6 Sl g
Jol al> o iad (518 al> o 95 15 o hge plas € 5 STy
Cyyed aian oty slyil jo ((g3lwonilely 3l iy aloldD)
) ghse jl (oo (B9 Callad pae el VYl
Ll 50 tpgd al> po (Ubgo yoo VF g0mayd g joo ud 09)F
e ()9 Cedled pae Ceelas YV Clacin (4 o3 aiin Coin
oot 1 Sl (69 590 L (5Ll 5 g S0 0ile S
Ay (Sgame 10,0 (glaind aliisns 3l oolainl b (odgem) ol
zis U A S 5l ey a5 0 plonl 5l 5T (g 4y acas]
(S8, o0 51,8 cunslin (Shgtent 50 (lga> 4830

S Y] Ls_>-|).>- soéa.n)’i)ls w..a‘az.’i.o .la.my’i g
SLodigel s 9 4385 plonil i s 5l (625495 g ploxl
033y ke ds g 4BBD 13 590 )13 oz St pos L o glee
bz )T s 9 S yiilos 01,5 oo a0 oz (sl 50 430
Ve shio glod 33 iy guns Al yo sl 2 oy (glodigad.a
D (6l Az

C S STy uiSgy o W jeags oaimse S0 Jule clale
sloceS 5l oslanul b 191 (b sl eslizul b 5 (a5 (B9, 4
» (USA, Assaypro co, RAT Eliza Kit) 1u¥ (sl
2 OO SISTIW- SRV LUV r X v R S0 T VPN | Y SRSV
Slr i 4 epSoilal Uiy Comlas g (Sge3l (9
Sl g Slshes » p )59l /0¥ g suoys #IA C 5 auSTgnS
2 PSS e g 2oy FIF W j5055 00inn39,55 Jele
b plaxil Jlagd (6 S0l .09 1) Sl

A Julociy a4 525 s3,

9 (0eS3a) (535 0 (Slo sl (rnd sl (hrogs Lol 5]
Jlor @595 sl 51 g i o0l (Glano Bl ouil)  SasST,y
Pl slaosls " i ok B9 )5'90doS 903 5l eolinul L laesls
09031 5l eoliiwl b g V& dseus SPSS (s Lol 3éle 5 Lansgs
g 3 "SF dini a3l 9 4By il ly Jelow
A o g 4355 P<e /<D (5 lobixe

¥ ojlous V) 090 NFee yliuo)

sloige jloaile Bl 40 s g i (> (Shoter Sl e
70 V¥ ez 18 5y (A 09,5 2) 00 ouilily Laog S plos
WA (2 e gt alolidly g (g

48,80 gy U ds e g oyl a5 09y JSCS (a5 5Lsonilelg
9 Ndgd fees 3 (59) by aBBs 0 yie il Ceyu s
Rl B p e 90 alBd o )T g S s
Al pe (nl 0 ) 4833 1 e Conn & S b 2l
OIS g S g (s g 0093 AB3S iy Do & babge
00 ke dy b Al pe ol 0.8l ol38l 428 o e YO 4
B3 50 e (o 4 OI8) g ey Lol o iy gs 4l
S lely 4y (309051 (s (o B e pus el 5 <l B33l
S5 Aoy a4z i Ly sluoailiely aal;d JSSg 5 cnl-ad Lad>
U Ve L,y oy oolely log 4o oo S 9 o o>y
P e a5 gley [VA] 0 (B pas imST ZSla> a0
odddpad (S S Sod b A (giluoilaly jf Al ye 0
a4 oagly> Cll> 4y g woly ad 1iSTy Jreo s (sl o
‘5>|).> aLoldly g 0 Crguurs oAJLob ;QSASLA‘SA ‘_,,3[4 Sl
1V S e

45 291 S cns ke (o ojlae (il g s og
LSl JLogy (a4 Bgyme (Shgs Moo St ablS
b9y 3 ol al ojlae ()05 oslel (sl s b 4gs
aDIS" 5y 5l s A5 3 ol Ay o ool yailuns
4 () glailyl (gl 08,15 3o 0 ke oSt
SBoyk 4y jlaie O 1) s 00 (e IS 0,5 S5 40 515
ol,8 il a0 o (slod jo Celus VY St 4y g 0l Bl
o7 4 )5l B 0 bogloee ol 4y ouiils 2 ol (53,
1 08 3 i L o 5 Pl Lghin g 35 S0
ulads ol8wn olg adgl o las ol Caws a3 adgl o lae b 0l
bl Pl o5 il 48 slize sles 8 5 oo U5 o
Jeloes Sl s a3 oabdadss ojlas g b S ‘5‘0‘)1 4
4z B0 Lo i (g lopy olSws (o dxan g0 e 4y Jool>
gosds pied oyl 4y 5 olae Pl b cd S 8 ol,5 il
I¥ 1 oilay b 4y 0 las j0

Sy shio (5lod 43 9 535,810 oolaiul Loy U oo Jlac 439y
0955 g 0,las 09,5 sl sige 0l Sl ol}s“..,l..; 4,0
Sl p S hen o e o]y i 0)lae + (o yo (oS
alig) cond Jor sl ol il oo 99 30 5 1jg p55kS 2
Do 4y 48 j9; Cdd g oo Cobd Sl (], alay S
b tge & lojed s )S il SIS 5 )b 5 s Cuta
Fdisken 93 e o s allig 525 yo3 09,5 5 Lodg o 09,5
IVV] i 315l8° e o)lae Pl Hlgie 4 st ool

10. Kolmogorov-Smirnov Test
11. Tukey’s Test

8. Crocus Sativus L
9. Maceration Method

Fuolely S (5l Cllad rdlaio il s (5 yige 030 TNF-0g € oF 3Ty ctigg 0 32050, b e 9 S lgh 05 0399 S (sholad sl S0 g gy y

Ysf



http://cmja.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

¥ ojlous )Y 090 NF+e yliuwo)

Jelos (9051 @l lene Byt Silis o 0las Jgoor
29095 00359,S5 Jale (S5 (gradiad (y905] 5 43,5y il g
003 g0 31, Calisee (gloog S C 5 (ST sy o l]
00i339,55 Jole ol (ym Jgo 0l 1 99290 Ealis (ol
) ilonilely 3l (g 50 hlisee sloog,S oy AT y5005
O (i (ki et 098 § iyt el Sl
Slwosilalg 31 s coy3l 9929 L.(P>+/+ B) 503 5929 (5 yloline
(P<+10) &b saslive idiS] 1y

Joir 55 45 48,bSy iyl Julows (y903] gl bl 2
Slsodilely Copllad alng Sy blaze e o @l ¥ o o
29095 034339,55 ale (g 5luonilaly 3l iy 4 S (53l
(P=+/++1).C (P=+/++1)] brog,5 plos (5la 390 o yus (]
el <P=‘/‘ V) 9 silep cryed Pt/ F) s3lgn (ppes
2ol glas il (g plobine jsboa [oyae; o lackslon
¥ ojlods Jouzr 0 45 (So5 (oaellal ose5l s ool
)9.69: OMO)‘SJSJ J.ol.c U‘ﬂ‘o GjLAOAsLO‘j s,aéLv.la LI PR
b b anglie o oljhe) olactsilan (05 09,5 ST
Olime (mizeo (P<e/+0) 341 oS (5 loline jebody Laog,S
dungliia 13 (53190 (2 y03 09,5 e AT 55095 039,55 Jule
Jobods (P=+/+¥4) C g (P=+/+F¥) oie; o lae (gldog,S b
29095 0358039, Jale (yl3m0 (s (29w 31092 1eS (5 lobize
ooalie d)bb.no QBLZI.? C 9 u‘,a.c) O)La.c LsLbos)f S La.ﬂ
28 SE o9l @l V) oled pgar (P=+/+AA) wis
Log )5 e oy Sl 55005 00i339,S5 Jolo IS (g 1
ol 00 008 oL&S | B

-“)'gs‘-“ffs*“-*‘“"i@

L ’“ét!’.

Jelos 59051 gabid lane Bzt 5 Silea ¥ 0)lads Jour
sailely o} 5 039 S (oS o903l 9 4By iyl
099290 G-L:" wl.u‘).‘d.m‘)‘sa QLJ}J b;ﬂ.L:.?u‘_ngo’; ud..:.l
$1os,S (ge3listey 5 o gingasley polie ous Jgor ol
S99 lJ (P<e[+y) O)LXS 0929 ‘5)‘.)[4“ AL axllas Oy
AL edalie O U"‘ (" Ay 6LQ.’2J|) O’A)T‘Ju.; » ‘Q'.’.‘
QB'A)‘U‘“’ B sLbOj; ‘bLo.J 0)5 Q.gf.tl.uo u,um (P< /’A)
)5104.: (d...a:u 6‘4..4‘) U’A)‘ du} A S ( §ados (.SLQ-:-")
slagtge (o SRl 4y dazgr b a5 cdly Al (g ol
(P<+[+0) o9 ‘57.:..]4 su|5>

SV o)lods Jgazr ;045 (SgF oralnd 903l s ol 52
SE 09,5 b dslie j0 ATHSE 05,5 (539 (nSilee ol 00
duslae 0 AT 05,5 yuizmad (P=+/++1) Cog,5 9 (P=2/+1A)
& olize yobo 45 (P==/+\¥) C 09,5 5 (P==/+Y1) SE 055" L,
5 oine S ooy, S gl sy (oSl (ot 39
(P> ]+ ) oz soline

B! ¥ o)l.w:: J5d> 39 9994 @t.’ u,ol.w‘ P O
/*(b) .>)|o 9929 alise GLQOB; UM odﬁLo‘j OLO) o= 6)|.>L$.~o
obast(s3lgn (i ped 0g)5 09,5y owilely (o) (reSilee Cund
Olyae; ojlas 09,8 (P=2+/++1) C 09,8 b awslia o ()yae5
i 095 33 9 (P=1-YY) (ilsp (5205 09,8 P=/Y)
(P=‘/“\) SE 05; 9 (P=‘/“\) C 05; l.’ AM..’.LEA 5° 6)‘9.&
sl o oailaly oy eSilen (e 091 S (5 Jolina skt
(P>+1 B) st oanlicn 5 Joline 35 Laog,

Ghian Cute 0,90 b alie (slaog 8 s yed daliyy ) Jguo

- Y
I ARG i s el Clads Sl 2955
A3 gty > A3 o ) (ot o
Jred55 (59) agd b ] azim S, C . da
AR Yo ko duds 0 9C slaog)S wuin aiin b lojed 9|~‘5~ ?i
¥ ]
olyiej o )las oHEn
y- Yo duls 0 Jol <in
y. Y. dul> O pyd didn
Y\IZs Yo dul> 0 pow &l
/ " . Otyed slog)S
"z v 8 Pl «sin Oy 9 Silsn
yYIYY ¥o du> (o5 4 o lastslgn
obéej
YYIY I dud> 0 PET-PEHY
Y¥/AA ad A O i didn
Y¥/AA i< Ll O ORIV
Jeso b dloe VY

S aippte it By (&

Fsolelg o (gl Cflad Bl il oo (S iige 030 TNF-0g € o5 3l obigyg 20510, b o 9 5lgh 05 0399 S sholad sl Ko g gy y



http://cmja.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

J‘ﬁ‘éu})fjhémﬁ i&@ﬁ ¥ o los V) 0yg0 .\ Fee QLM)

b 55903 (53lwosilely (Lo 5 0339 (B9850 9 3900 SF (sind (r905] 5 48],SS (Slgail (yg05] Julos gl ¥ Jgur

15lizo Zelans Lzo 81 yoeitt uKilao
i Efbme a5 line pans Hano B2t e .
a’;& . .]&Hub;w u'“;’ 5 _ - bf)f =)
as0ilrs S8 S o9oilom oseilote
“ofeey yay/sya/s YAF/ VALY c
ofes) YAY/AL\S/5 TASEAR i) ojlas 3
LAY +[AY g
ol YO INEVN /¥ YAY/A4/0 Silsp Oayed g
“ofeey LAATAE Y/ YWY yis o last gilgh oy yed
- NOEND - C ’E
- YEIvE0/5 - i o s §
AR - &
- \Q =300/ 4 = Silab oy pe3 E
C.
- AV/RENF/) - ohisj oastsilon cuped B
0903l (9SO (5 line daus 09,5 U
IR Silg 2 yed
oW ol ojlas obiej ojlastsilgn (el
NRRY:: C
)
oYV i ojlas
Slon (a8
OV C
-y c oyaej ojlac
AL Silsp Oy
ol N ohis; o)las Osiej oskastgilon o3yl
RN C
O obilely yloj
of oo \H oy oylas
Slon (pe5
AKX C
RYY C e ojlac
oo bl &
b P<efe 29,8 s Slobiee coglis aslis # P B+ 903l oy 45 o Jlobine oglis aslzs®

2y (P=+f+1) € (P=+/++1)] laog, plos (slobge ol &3, ¥ ojlads Jado o a5 pol> gl aulis Koo
olactsilgn cpyes (P=olo2)) TA (P=+/++)) «silsp  sloog)S pruC S aSly Guign polie o w0 s
Sl las 2ol38l g loline joboas [ ) ,ae 5 0,99 3l e el il > 0) (g 3lwonilaly 5 gt yo alizes
- AP>+]+0) 5 lu5 3925 (5 loliee S (Gufon slazin ot
- S (S5 ool 90} s ol
Voled Jpz 2 &5 9 srded ool @l ) 1+0) 05 saalive GBS ! (g5bwoailely 51 pus

& & = oo . . o IS & e ‘u‘|‘>5’5
oj;C;w.Sls Oe95 U‘)&‘"’ ‘s)Luo..bLo‘j g‘ASL’.a.osoM 4.")‘ .(P<'

1) 591 yiaS (5 Jolina yolods brog,S ylus b dusliio ,o SE+AT

PO AT 095 pypw C 5 28Ty (pugp (e (ruicmed (P<e 2S48,y il jly ol 903l gals (ulisl 2 uizeen
)9104.3 9 (P=’/’ \f) SE 9 (P=’/’ ’f) C GLQOS; L“ 4“"".‘.1'5" )LM:OJJLA‘Q CAﬁJLﬂS 4.1.&3 uS.: ;Asw.n sCM‘ 0 43‘)‘ J3A> U‘»’"
C SoisSly outign lime omr (oo 5l 09r yieS (gjloline e € S STy iy (g3lwonilely 5l oy ) s (53190

Fuolely S (5l Cllad rdlaio il s (5 yige 030 TNF-0g € oF 3Ty ctigg 0 32050, b e 9 S lgh 05 0399 S (sholad sl S0 g gy y g



http://cmja.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

¥ ojlous )Y 090 NF+e yliuwo)

-“)'g;‘-“ffs*"w’i@

C- 5 Sl 5 y5055 0412339,55 Jale 29,5 cres 9 19,0 (555 oradiad (19051 5 48l,55 Slagl (y903] Julows s ¥ Jguor

6 3lixs gl & 5lixe asw Slere il uilE (Ske
.‘ I ., & o . IS e
N om Pefom 3 ot 29,5 om fbine gedar i 9,5 %0
&3wnilaly sty Jo sbwosilely 5 by
P95 09 Silwesibely
Sofeny TAVAEYAY YNSLY/Y c < €
£l : \\é
ofee) \CZAEATAY YIVEY/) riesolas G
R 8y vk
*ofssf FY/oY/A YY/IAENA Silon oy yed oA \:g’\
o3y YVIYEYI YSITEYD lastisin e ks &
olée;
s YO [SEVNY WalFEY + /0 c
ofee) YYVIOLY-+/) WeIYEVN/B i o las %F; o
“..ve A . . e
ofeey VANB /5 WEIVE/E Slpons X G
oylact gilond y yol \E? =
“ofee VEVA£Y /o WAV PERTEENS S
oldes
295w (8 Joline e 095 e
R &g (e
AL o o)las obisj olastsjlon ¢y el
eV c
ll yg005 010359,S5 Jale
o fYH s o las
S e yeS
o[y C
’/'M C "Jl)é&} Q)LAQ
o[y VH Silgr (nyes
ooV obisjejlas Ol 0 )last+(gilon (3303
NRRY: C
C-yuisty
AN o olas
Silgp (05
oo ¥H C
A o s o las

Joso b dlome VY
Y Saipte sz By &
plgs 09,5 10 lagasld cnl (liae el 0929 b ol Loy S
25 loog,S ples b duyliie )° Olye; o )las + g5lom (p2 e
sasls i cuiored Cudly (6508 ulidl (g lolins
9 JrS sloog )T L duslie )3 (S3lon (n ya 09T 53 suidsly

gy yioS )l yae 50 lac

bl cdile 2l egas o pol> gk gl
S eBlate pyuCe 5 STy (12859 9 LT jg095 001205,
9 9590 (3o il L guanodr (53lg jLuonilely colad alag

Pl 29,8 cym slolins Sglis ailias # P B+ (g3lwonilaly 51 i 4y Comnsd Jlaline Ciglay aslzs™®

IS a1 10 565 39031 7l ¥ ol ygecs (P /- 41)
.mloﬁooloombhojﬁoﬁfﬂC;ijoﬁgﬁ

W3]

.

Aoy Sy oS ol it il gy 5 ssslcassd; gl
J.ALG clale )‘QLM w‘;ﬁ‘ s.a.cl.g 6)|5A )Lu:o'.\.tLo‘B k_AtJL.s
plas oy G S STy (atigy 5 Wl y055 oainojy S

Fsolelg o (gl Cflad Bl il oo (S iige 030 TNF-0g € o5 3l obigyg 20510, b o 9 5lgh 05 0399 S sholad sl Ko g gy y



http://cmja.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

Scommiescin by

¥ oylods V) 0590 NF+e Lo

lieo s 09,5 o TNF-0 450

&5l oailely 3l i

*¥ Bl oailely 51 s alolidl,

mﬂwﬁﬁnm@g

AT+SE

o lasts3lan (a3 (S 09,5 153lgm (e woslas 09, s yie o lae ¢ ]S C ecilisee (gloog )T pyus W joags 0nin39,S5 el iy N prgad
slwoilely 3l puy ALolidly 5 oy (6 S0l Al 1o 93 I 55 (o)lack (s yo5 (5 55 09,8 105

Jolins coglis ailizs ¥ P /e ol ojlas o PL gloog)S 4 cars jlobine oglis 4l # P8+ 3Luoailely 5) s 4 o jlolinn Soglis ailias®

pre 3 e sloatld uls) » S3e Jelgs S
é.:l'lama smas s ;io.?é’ “S’M u.:.mi L u‘ss‘sa
IYY] 5,5 o el dhiae (3e5l8 s Ltals o1 Jloo &y 5
2 o3 ulgSi 55 9 LacaaYoSSlS oo (Rl (uioran
S50 B slo0si S 2 8l l By S g slacJlad
4 e cad 5 4 9 116 s (hal¥l Ceely (S (slaJob
SoSly (etign g L1 dall j5a55 0im030,S Jule s 5
oo 5 oSS g5 b S50 (b 5l 5 [VY] oa C
sl Silel 095 a5 oud 55masSd 4y yomie osdcapl
VY] el g2l sl ST
Gub Sl Cad ol Geiod 0 duyse S 4,
Syt 9 (57095 )l hans 55 (e ol 5 ()b g3l
locawl 5 Jo5iyS 5 oallyel (Rl alexl ¢ Hga 90
59y 9 Wl j9ee 009,85 Jale (il idl el gudlaanS]

P<eitys Wog)F pyles 4y o

OB 5 53ligd [0 F1 Consl S0t g 535 (pizeass § oS
Slasoailaly Ceallabd alig Sy Blae wid,S b3S  hadod o
2sbots i tge o C 5 AuSTy (raig 9 7 (S ol il paolie
10] oo el 5 okino

Swosilely collad alag S laie o IKon g 535 (izren
@7 S8l g alae C 5 2uSly (g 5 116 Jabine (il
4 sluoailely 53loa slacellad [F] wo,S (315 ) b bge
- SeilSe JLad Jloel b (Slowr 31058 Jale Sy o lgie
Gels2a g ol B o) (Jolos (19,0 pealS oz o Selsilie
hdog il §l (A6 S2aluST Jlad mald b 2o
sl Sl (alid glodngind (gl 2138
Pt 55 (o ol gom slaselyy 5 (U slas Jale
IVY] 05 o0 (Lol (sloalandy Laol 52T)

“liseo 5 09,5 pyw CRP l5m0

290

. 250

"N 210

&l oasbalg 5l i

170
_1;

2
B 5l oailely 5l oy alolidly
fo :
2,
3 130
90 +—
50

-‘ue«mumiggg

AT+SE

S wped 09,5 iS3lem (nyed w0 )las wojlas 09,8 pyie; ojlas o J S L walise slaeg)S oy € S 2STy Geinn (liee Syt ¥ gl
3Lw0ailely 51 g ALl g o (55031l al 50 53 IS 53 0 + (5 lg5 09,5 e 0 Laercslgo
ol s o jlolins glis ailias ¥ P /e 40 9 S (slaog,S ay G loline Caglis ailas # P<e /0 (g3luoniboly 51 (i 43 S Jloline Cglas aslas®

P18+ Lasy,S

Fuolely S (5l Cllad rdlaio il s (5 yige 030 TNF-0g € oF 3Ty ctigg 0 32050, b e 9 S lgh 05 0399 S (sholad sl S0 g gy y

YZA



http://cmja.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

¥ ojlous )Y 090 NF+e yliuwo)

ge i jobds g S 3l lrae o)las 0 92
caial il g 3l 5 090 gt SR 2Ty Jolis
o3l sla Sl 5l (b (alaST Ltd cgilannsT oyl 5
‘meﬁ'sﬁ 4.1.«9-)‘ ‘Lminlj.o”SLo M:.MJ )| 9 sols u:*“’ls b
C)ﬁ‘)’fu? 9..\;5‘59 SS9l @)La.c LS‘O‘LS° HEN VN 6L;‘:é
&S wsyls sl slacyulSanle adss rals o ool (30
Olrie; ojlas+ 55lsh (n ol plgs 095 10 5yl iz )

Ad oy mals ol

O g 6y Slarios gl b Gooss | (25 nl @l
i3 )5 AIiS ) olyde; leidhnd Sl aS o Sem 5 55T
O sz j3 o )Ken g (6,51 [WVe YF] Cod guon
4 )5 koo olry) olidej o )lae slatin Cota Byae wis)S
e o crge sy Glaglse 1 (Bjg 55k 2 Sl
0AS B a0 09,5 sl dge3] asllgogglle o 7 (S's) il
S5l Cllad Bl (g loline 5bots J 5235 09,5 |y duylia 5
DIV ol j2a8 ol

lad S gy b (Ghadod p0 58 Ses 9 (5pai
A sogbse 30 ol 0550 SleS 5 g ((lleyd 32,5 L) e
RSk Ve 9 8.YIB) Glyie; olas wis)S Hlyie S5
WS oo o 2o A 5 PFY s ], Sl (5 5LS
Y51 06,5 (581 8550 e 3 a9 JUl,3o Lo

yolo Geiod ) Jol> mls jogas j0 S5 JB a5
ol Saalsl 51 Candlys e o)las U pas a5 cad ol
&S S Tl ile suilely cllate Sl glagasls
59 55 30 (50asin (6o pus aS ol £9.590 (! 51 S Yoo
2l ged o) he s o lac S aitus Sl sl STy S o8
ool § Swlke Jlad Jloe! aloxjl caily 38,36 )]
3 1ol aloor sl Solio sloltd (pizman el 5| S50
9 (Seilron (gmas oliusd S 25 (gm0 3l e (39515
LYV GelgiSg py sl 8 90025) (Johoo (39,8 ol oo

SlBn 1) Sl sl slaisSly sblze 9w
slos 5l o Lledl sla STy ol A g jliwgen
005 4S9k a5 el Jlaias al [YV] (559 4 o Jolos
g 325 Jol5 s9boas (cale Blod 511 el gl 28Ty Jl5
odiw39,S5 Jale (2ali8l 5l 50,85 (6 S slr cnlplis 00
55 095 1) oyl S STy gy 5 W jge98
» e Jolo S el ol Baiod ) ojlas (y5e3
by gl a3l pol> Buiod o &5 wizye 285 Ll
)90 yd i ooy 45 0t (55eF 0l guila ST il b
Sy30 ol 5 55 Sl e olae Tl Ayl
Olaaos oluwl 3 g 091 yol> Gadod glacydgame 5l S
a5 o)Ll e ST T B4y iy

Scmmieson

Slp il Jalge (rplizes .Cosl 0ad (g pu € 5 25Ty
b wlse 45 alod)S dyme letll loasle oymals
(o i, Al el gl LT (3 a5 s (533

ol Slesdlas g9l LS 5l eslanul goleriny

laie &S Wb asuin ol Guiod il (St 50
o979 Wl ssagi 0010039, ke oliee s3luoailily
Olrie; o)las + (silen (nyed plys 09,5 pw C 5 STy
oAl JYs 09 yeS (5 laline jsbods Laog S pals 4 s
bl cnlplir s S8 (LS 25 o el slaas L
A0 25 Sl p Wilgi go s IS 3G Jelge ol il a8
99 3l ojlae ol Yot e ol S 5 4y a5 L2l
odd (5 S ojluil ool sla aslis Jsows 4y yoie odos (355
el 00 (5l B 0

DS S, 5 slajlocey g2 peiians il e el
olrie; ojlas &5 Sjgo any Sl S sla 25Ty
Sleill y3 a5y g5 slacwgige 9 lcamwsSsl (ouStgeS
Olyae; o lac ogdle 4y [YF] amo oo talS caijlo (gands” i
IYFT )5 Y o) V55nSTolSons s oniSaSly 3G

3l ld Glyde; 50 39290 (g 9 (ren)S (raieen

3 sy il el a5 NF-kB Ul (clatun e
WS oo ks 1) s et slacnlsule slag;
ST il eud b 2alidl b olhhe; ojlae b jpan [VF]
ST T slom il 05 ooy GRaldl Baslo ) Lewsdly o6
(7Y )5Sl daus o ¥ g | (gl ygiSTo il 2)530)
orimed [V F] o3l aé GtaluSTos glos v Coghi 4
O 0dgmST gy as o3 Slo IS0l ) padiiame (SAS pox
092 3 el 4y colld ol sl IS Loy laasgighld
el e(aadgigdhd Lawgs usg plo 2STy 5625 olr) S8
OilST g WluST W %5 0 2 laaSgigdld (SasiSogdue
| WAL Vv T LA I B - Y PV Wi S K WO
WSl (halS a2y 5 giluenlely glacellad 5l (50
LT 9095 oaims 59,83 Jale ol Jolis 5 (el Lsul (s
Slogs) 5 smgin) (Brb 5l g 09dios C S STy aign 9
S 28 Jud (S loaisS bags a5 1) el slaasls

Shwosilely Sl yo3 M- 345 gage (1 e 31 S5 (S

dgdiisa oy 3 BT Gl 5 loenlS gl 20 4y e
50 09250 (Lo SeigdE .ol YY Suzee gl y i caSms]
SlocumsSd slaws (22151 slas ol P 50 oljde 0 lae
SlaS 5 olpln V0] ws e pals 1, Sl oSk

12. Cyclooxyyenuse (cox)

13. Nuclear Factor-erythroid 2—related Factor 2

Fsolelg o (gl Cflad Bl il oo (S iige 030 TNF-0g € o5 3l obigyg 20510, b o 9 5lgh 05 0399 S sholad sl Ko g gy y



http://cmja.arakmu.ac.ir/index.php?slc_lang=fa&sid=1

Joadinad )

S S pole ol

o ol

o ool lsie &) (05) (605752 salinll allly oSzl
] 0093 (g C,.;‘ c).la

slogide ) g L2l (oLl o (Boaiwg ol
adladls oS Lt pol> jipghy
&lo 45 )\x3

3 dlie ot Al oyl F dinnsgi gl iy
19,48 g S

(0)) (58 29 2 (soas]! m‘%iomboﬁj’mjc)gwy
crl el 3 &8 SIS355 51 5 ol 0l (e aels oo 4
WAILS o (555 b (230,55, Sen  G0ge3] lsie 4y b

¥ ojlous V) 090 NFee yliuo)

ol (giluoaildly e Ayl 4 azgi b ggw
09,5 5oy € S 2iSly (a9 Wl j9055 oaimny S
Olrie; ojlas 098 5 JyuS 09,5 dr Comad (slen (203
Aas Sl 45,5 laie (g3 o (bl (6,505 Jloline yuass
(S3l9n e plos 0,5 3l Juolo gl S 53 (53lg c2 05
Yo 4 plise gilom slacdlad ol 5o oy o0 las +
slacllad Pl 55 oot slopasly Joldi 4; e £gii0
lS alozjldacl | (552 42 g5ge 45 S g0 lusonilaly
[Y] (silpmdl Sl 5 aiSamstaol G2alidl e 5 039
Fo 7 <l ) pé Gacdl jl baS s sy als
3Slas dgup S gie slashe 5 (Sl SMae
o233 (ST BT El8S hunas s o JLiligadl (sl ol
alo e leilas (S gl ol (AIBHIYT (son 3T 5
Y] 8,5 ol Ve Sl il

$9) axJllas )| AS‘Q)L).C a5 culls @Lb&:ﬂ:’.ojm L Oﬂl
9 63@‘ sl asls ple (5505l pas ‘gs;‘%"’ lrdiges
39 aluSTad g (bS] oyl slaasld 5 Sledllas
e Glo e 335 (0,5 (atin O Sl o0 &S
Sglite sla;d b 0gd co 4oy .ol 5 ofyhe; olac
Loolyen loillas ol sloojlas plu 5 lie; ojlas
2 Oeima. 09 plonil ST Cliding Calises i pod (glacsads
el sloasls b 5 (5o paigai Sloj oain slo gy
g (5,503l olecllas o
S5t

4 53lo Cellad 0,98 Sy 5 ol s ol hingly i
Sloals Jolis crga i ojbas Bpaa b plss 5 e
el 0929 b -39 o0 (53lga slusosilely collad 5l 22U ol
SloSTy Jolis o (s jloline 3G s 4 olyie; ojlas
ot anllae )., (5 3fe sLaoaibaly cdlad 51 2l g
loatsy (L5859 bawgs o yie) o )las By & wad o0
8l Wil s az )5 slusoailely (slacalad )3 15 0 5lge
e Yoiol S (6Tl el (slagasls (g fobine
U gllasl Sl 2alS aoi o o Slell sla 25T Jolis
S5 0 el sl STy 5l

M Slhae

oRRg3 Y Jgel 3l (595

15664-166374 ‘5.“..3..\5[4&;&3}1 Cj.la)| 43,8 pallie C).;J
oduwsy Sl 4y (0,) (89,295 ‘5‘.‘4-.“ a.l.llc,‘.ﬂ sls » as
(IR-ABRUH-1397380210-1 o,Leis 4 é}l.&‘ 35 Cel

14. Mononuclear Cell

Fuolely S (5l Cllad rdlaio il s (5 yige 030 TNF-0g € oF 3Ty ctigg 0 32050, b e 9 S lgh 05 0399 S (sholad sl S0 g gy y



http://cmja.arakmu.ac.ir/index.php?slc_lang=fa&sid=1
https://www.abru.ac.ir
https://www.abru.ac.ir
https://www.abru.ac.ir

January 2022. Vol 11. Issue 4

References

[1] Archer T, Fredriksson A, Schitz E, Kostrzewa RM. Influence of physi-
cal exercise on neuroimmunological functioning and health: Aging
and stress. Neurotoxicity Research. 2011; 20(1):69-83. [DOI:10.1007/
$12640-010-9224-9] [PMID]

[2] Gleeson M, Bishop NC, Stensel DJ, Lindley MR, Mastana SS, Nimmo MA.
The anti-inflammatory effects of exercise: Mechanisms and implications
for the prevention and treatment of disease. Nature Reviews Immunol-
ogy. 2011; 11(9):607-15. [DOI:10.1038/nri3041] [PMID]

[3] Moein A, Zarghami Khameneh A. [The effect of silymarin supplementa-
tion on the serum levels of interleukin-6 and C-reactive protein follow-
ing a single bout of aerobic exercise in healthy men (Persian). Daneshvar
Medicine. 2018; 25(134):39-50. http://daneshvarmed.shahed.ac.ir/
article_1825.html?lang=en

[4] Pournot H, Bieuzen F, Louis J, Mounier R, Fillard JR, Barbiche E, et al.
Time-course of changes in inflammatory response after whole-body
cryotherapy multi exposures following severe exercise. PloS One. 2011;
6(7):€22748. [DOI:10.1371/journal.pone.0022748] [PMID] [PMCID]

[5] Donatto FF, Prestes J, Frollini AB, Palanch AC, Verlengia R, Cavaglieri CR-
Effect of oat bran on time to exhaustion, glycogen content and serum
cytokine profile following exhaustive exercise. Journal of the Interna-
tional Society of Sports Nutrition. 2010; 7:32. [DOI:10.1186/1550-2783-
7-32] [PMID] [PMCID]

[6] Rosa Neto JC, Lira FS, Oyama LM, Zanchi NE, Yamashita AS, Batista ML Jr,
et al. Exhaustive exercise causes an anti-inflammatory effect in skeletal
muscle and a pro-inflammatory effect in adipose tissue in rats. Europe-
an Journal of Applied Physiology. 2009; 106(5):697-704. [DOI:10.1007/
500421-009-1070-1] [PMID]

[7] Ghasemi H. Roles of IL-6 in ocular inflammation: A review. Ocular Im-
munology and Inflammation. 2018; 26(1):37-50. [PMID]

[8] Mikkelsen U, Couppe C, Karlsen A, Grosset J, Schjerling P, Mackey A, et
al. Life-long endurance exercise in humans: Circulating levels of inflam-
matory markers and leg muscle size. Mechanisms of Ageing and Devel-
opment. 2013; 134(11-12):531-40. [DOI:10.1016/j.mad.2013.11.004]
[PMID]

[9] Woods JA, Wilund KR, Martin SA, Kistler BM. Exercise, inflammation
and aging. Aging and Disease. 2012; 3(1):130-40. [PMID]

[10] Huang HY, Appel U, Croft KD, Miller ER 3rd, Mori TA, Puddey IB. Effects
of vitamin C and vitamin E on in vivo lipid peroxidation: Results of a rand-
omized controlled trial. The American Journal of Clinical Nutrition. 2002;
76(3):549-55. [PMID]

[11] Cotugna N, Vickery CE, McBee S. Sports nutrition for young athletes.
The Journal of School Nursing. 2005; 21(6):323-8. [DOI:10.1177/105984
05050210060401] [PMID]

[12] Aviram M, Dornfeld L, Kaplan M, Coleman R, Gaitini D, Nitecki S, et
al. Pomegranate juice flavonoids inhibit low-density lipoprotein oxida-
tion and cardiovascular diseases: Studies in atherosclerotic mice and in
humans. Drugs Under Experimental and Clinical Research. 2002; 28(2-
3):49-62. [PMID]

[13] Fotoohi A, Moloudi MR, Hosseini S, Hassanzadeh K, Feligioni M, Izad-
panah E. A novel pharmacological protective role for safranal in an
animal model of huntington’s disease. Neurochemical Research. 2021;
46(6):1372-9. [DOI:10.1007/s11064-021-03271-8] [PMID]

[14] Milajerdi A, Mahmoudi M. [Review on the effects of saffron extract
and its constituents on factors related to nervous system, cardiovas-
cular and gastrointestinal diseases (Persian)]. Clinical Excellence. 2014;
3(1):108-27. http://ce.mazums.ac.ir/article-1-139-en.html

.
3 Q":' Complementary Medicine Journal
Arak University of Medical Sciences

[15] Tajik A, Zirahian F, Shahabi H, Kalani F. [Effects of exercise training and
saffron extract on some of the predictors of cardiovascular diseases
(Persian)]. Journal of Shahid Sadoughi University of Medical Sciences.
2017; 25(9):690-700._http://jssu.ssu.ac.ir/article-1-4161-en.html

[16] Ajam M, Afzalpour M, Abtahi H, Saghebjou M. [The effect of saffron
extract consumption on the serum Paraoxonase-1 (PON1) enzyme ac-
tivity and C - Reactive Protein (CRP) in healthy young women follow-
ing a session of acute resistance training (Persian)]. Sport Physiology &
Management Investigations. 2015; 7(1):97-111. http://www.sportrc.ir/
article_66150.htmlI?lang=en

[17] Akbari-Fakhrabadi M, Najafi M, Mortazavian S, Rasouli M, Memari AH,
Shidfar F. Effect of saffron (Crocus sativus L.) and endurance training on
mitochondrial biogenesis, endurance capacity, inflammation, antioxi-
dant, and metabolic biomarkers in Wistar rats. Journal of Food Biochem-
istry. 2019; 43(8):e12946. [DOI:10.1111/jfbc.12946) [PMID]

[18] Mirzaei B, Khosravi A, Rasoulian B, Mehrabani J. [Comparing the ef-
fects of acute exhaustive exercise on cardiac troponin T serum and
malondialdehyde of heart tissue response levels of endurance trained
young rats (Persian)]. Journal of Sport and Biomotor Sciences. 2013;
5(9):16-24. http://journals.hsu.ac.ir/sbs/article-1-177-en.html

[19] Belviranh M, Gokbel H, Okudan N, Buyiikbas S. Effects of grape
seed polyphenols on oxidative damage in liver tissue of acutely and
chronically exercised rats. Phytotherapy Research. 2013; 27(5):672-7.
[DOI:10.1002/ptr.4772] [PMID]

[20] Singh J. Maceration, percolation and infusion techniques for the ex-
traction of medicinal and aromatic plants. In: Swami Handa S, Preet
S, Khanuja S, Longo G, Rakesh DD, editors. Extraction technologies for
medicinal and aromatic plants. Trieste: International Centre for Sci-
ence and High Technology; 2008. https://www.unido.org/sites/default/
files/2009-10/Extraction_technologies_for_medicinal_and_aromatic_
plants_0.pdf

[21] Rameshrad M, Razavi BM, Hosseinzadeh H. Saffron and its derivatives,
crocin, crocetin and safranal: A patent review. Expert Opinion on Thera-
peutic Patents. 2018; 28(2):147-65. [PMID]

[22] Cerqueira E, Marinho DA, Neiva HP, Lourengo O. Inflammatory effects
of high and moderate intensity exercise-A systematic review. Frontiers in
Physiology. 2020; 10:1550. [PMID]

[23] Bijeh N, Hosseini SA, Hejazi K. The effect of aerobic exercise on serum
C-reactive protein and leptin levels in untrained middle-aged women.
Iranian Journal of Public Health. 2012; 41(9):36-41. [PMID]

[24] Zeinali M, Zirak MR, Rezaee SA, Karimi G, Hosseinzadeh H. Immu-
noregulatory and anti-inflammatory properties of Crocus sativus (Saf-
fron) and its main active constituents: A review. Iranian Journal of Basic
Medical Sciences. 2019; 22(4):334-44. [PMID]

[25] Hussain T, Tan B, Yin Y, Blachier F, Tossou MC, Rahu N. Oxida-
tive stress and inflammation: What polyphenols can do for us?
Oxidative Medicine and cellular Longevity. 2016; 2016:7432797.
[DOI:10.1155/2016/7432797] [PMID] [PMCID]

[26] Nasri S, Hosseini SY, Sahraei H, Zardouz H.[Inhibition of pain and in-
flamation induced by formalin in male mice by ethanolic extract of saf-
fron (crocus sativus) and its constituents; crocin and safranal (Persian)].
Kowsar Medical Journal. 2011; 15(4):189-95. https://www.sid.ir/fa/
journal/ViewPaper.aspx?ID=116245

[27] Gleeson M. Immune function in sport and exercise. Journal of Applied
Physiology. 2007; 103(2):693-9. [DOI:10.1152/japplphysiol.00008.2007]
[PMID]



http://cmja.arakmu.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.1007/s12640-010-9224-9
https://doi.org/10.1007/s12640-010-9224-9
https://www.ncbi.nlm.nih.gov/pubmed/20953749
https://doi.org/10.1038/nri3041
https://www.ncbi.nlm.nih.gov/pubmed/21818123
http://daneshvarmed.shahed.ac.ir/article_1825.html?lang=en
http://daneshvarmed.shahed.ac.ir/article_1825.html?lang=en
https://doi.org/10.1371/journal.pone.0022748
https://www.ncbi.nlm.nih.gov/pubmed/21829501
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3145670
https://doi.org/10.1186/1550-2783-7-32
https://doi.org/10.1186/1550-2783-7-32
https://www.ncbi.nlm.nih.gov/pubmed/20955601
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2973848
https://doi.org/10.1007/s00421-009-1070-1
https://doi.org/10.1007/s00421-009-1070-1
https://www.ncbi.nlm.nih.gov/pubmed/19424714
https://www.ncbi.nlm.nih.gov/pubmed/28146368
https://doi.org/10.1016/j.mad.2013.11.004
https://www.ncbi.nlm.nih.gov/pubmed/24287006
https://pubmed.ncbi.nlm.nih.gov/22500274/
https://www.ncbi.nlm.nih.gov/pubmed/12197998
https://doi.org/10.1177/10598405050210060401
https://doi.org/10.1177/10598405050210060401
https://www.ncbi.nlm.nih.gov/pubmed/16419340
https://pubmed.ncbi.nlm.nih.gov/12224378/
https://doi.org/10.1007/s11064-021-03271-8
https://www.ncbi.nlm.nih.gov/pubmed/33611726
http://ce.mazums.ac.ir/article-1-139-en.html
http://jssu.ssu.ac.ir/article-1-4161-en.html
http://www.sportrc.ir/article_66150.html?lang=en
http://www.sportrc.ir/article_66150.html?lang=en
https://doi.org/10.1111/jfbc.12946
https://www.ncbi.nlm.nih.gov/pubmed/31368566
http://journals.hsu.ac.ir/sbs/article-1-177-en.html
https://doi.org/10.1002/ptr.4772
https://www.ncbi.nlm.nih.gov/pubmed/22745005
https://www.unido.org/sites/default/files/2009-10/Extraction_technologies_for_medicinal_and_aromatic_plants_0.pdf
https://www.unido.org/sites/default/files/2009-10/Extraction_technologies_for_medicinal_and_aromatic_plants_0.pdf
https://www.unido.org/sites/default/files/2009-10/Extraction_technologies_for_medicinal_and_aromatic_plants_0.pdf
https://www.ncbi.nlm.nih.gov/pubmed/28705037
https://pubmed.ncbi.nlm.nih.gov/31992987/
https://pubmed.ncbi.nlm.nih.gov/23193504/
https://pubmed.ncbi.nlm.nih.gov/31223464/
https://doi.org/10.1155/2016/7432797
https://www.ncbi.nlm.nih.gov/pubmed/27738491
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5055983
https://www.sid.ir/fa/journal/ViewPaper.aspx?ID=116245
https://www.sid.ir/fa/journal/ViewPaper.aspx?ID=116245
https://doi.org/10.1152/japplphysiol.00008.2007
https://www.ncbi.nlm.nih.gov/pubmed/17303714

