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Abstract

Background and Aim: Since saffron has potential properties such as antioxidant and anti-inflammatory effects, it can play
a role in modulating inflammatory factors caused by intense sports activities. Therefore, the aim of this research was to
investigate the short-term effect of saffron extract consumption on the serum levels of interleukin-6 (IL-6), tumor necrosis
factor alpha (TNF-QL) and cortisol in young men after an intense exercise session. Materials and Methods: The present
research was semi-experimental study, therefore twenty-four male students were randomly divided into two groups (saffron
and placebo). Blood sampling was taken before and immediately after 30 minutes of vigorous activity with an intensity
of 85% of the maximum heart rate reserve on the treadmill. After completing the pre-test, the saffron group consumed
400 mg of saffron extract for 15 days, and the placebo group consumed the same amount of starch flour. Then, like the
pre-test, two blood samples also were taken again before and immediately after intense activity. IL-6 and TNF-OL serum
levels were determined by ELISA method and cortisol by radioimmunoassay. Extraction of the results was done using
covariance analysis test at a significance level of p<0.05. Results: After the implementation of the intense aerobic protocol,
the concentration of cortisol (p=0.01) and TNF-Q (p=0.02) in the saffron supplement group was significantly lower than
the placebo group; However, there was no significant difference in serum IL-6 levels between the two groups (p<0.49).
Conclusion: short-term consumption of saffron before intense activities can moderate the release of some inflammatory

indicators and cortisol, and is desirable for athletes involved in intense activities.

Keywords: Acute exercise, Saffron supplement, Cytokines, Stress hormones.

Cite this article:

llbeigi, S., Afzalpour, M.E., Yousefi, M., & Faizi, Y. (2023). The short-term effect of saffron extract consumption on the serum
levels of interleukin-6, tumor necrosis factor alpha and cortisol in young men after an intense exercise session. Journal of
Practical Studies of Biosciences in Sport, 11(28), 52-62.

*Corresponding Author, Address: Faculty of Sport Sciences, University of Birjand, Birjand, Iran;
Email: silbeigi@birjand.ac.ir https://doi.org/10.22077/jpsbs.2022.5543.1735

Copyright: © 2022 by the authors. Licensee Journal of Practical Studies of Biosciences in Sport (JPSBS). This article is an open access article distributed
under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).




9% Ao 9399 38 (S IPeds (68 y il Ollian 4 g

OY-5Y o YA oslods ) ) 0388 1P+ Sbiwe
VPN AIYE 2590 a6 1V o AIYY 2 sl 9 gl 1P+ 1/+0/14 1l 3 gy 36

9 WT 005 59550 Jale F— (S o il (o0 s Tk 32 (o135 0 jlias & pan Goko olisS 73U
Wl o) y9 Cadled dder SO JLioas le (1o o Jg 3 598

T b Al T Sy dozmo T ygy Sl ol dae (Ko ol e
Ol Rl iz iz o olSaisls (B9 pole 0uSiails (b3 )9 pole 09,5 HLedils )
Ol iz iz o8l (23559 psle 0uSLAls (o559 pole 09,5 SLLul Y
Ol R iz o iz o8I (25555 pole 0uSCEIlS (2859 (Siels e 0Bl ulis) IS Y
Ol R iz iz olR1S (25559 ol 0uSCalS (o855 STl R 65 szl ¥

il oo el el o 5 ST 5T S, s e (losilly ols 3 (sl ls ol he; aS Lol 5l das g aie)
ol sizd 5l Bae gy o Il ail abls i o 5, wad gl cdld 5l Al Sl Jlse Jmass o
LT j5055 (559,55 Jmsle «IL-6) £ o) ) (o s gl s Gl 0)loce Bymae o oS b ()
32l gy G gy g wand (D)5 Sl Al S Loy ls o e 555,55 5 (TNF-0)
o5 an (Ladg)ls 5 ()l ae5) 09,5 90 4y (Bolal & g0 amy ey Oligamiils 5l L@ VF sl o oy dad g9
Oy =Sl ao 3 AB) o C s aaBo Ve 5l o alolddl g J-8 o5 slo algel W0l ppnd (G5lo
o Ol o lae 59, V0 S an Slie 09,5 whgasl G el Sl Gy 03 5 ST Sl () (0,55 B
Isazee (g—0jl Gy dilod w0585 B pae anlits (e Lo an Ldg o 09,5 5 0,5 (o ¥rv Glie
Sy LI TN 516 (oo gl 0 4385 sy b 5l amy lolddl 5 b 5 555 4ignd S 90
g 53 llssS el e 5l ealiiul Ly mal a5 (il (oslgigaaliaoly (o) L S5 sS 5 o2l
5 (P="1+1) Joiad)s5 Sbalé o silso US55 sl ) ey L 4Bl s gl il ps /00 6l e
99 p iy -6 Cdalé Lal e Ladg lo 09,5 51 ,oaS lo e jobo a4 o)) ,ae J oS 09,5 ;0 o, (p=+/+¥) TNF-OL
wuad la e dlad 5l L3 ol de s o ol5gS Byt (6 g Az ilad (p=-/FA) (g Ll o ire Siglis 05, S
sboacdlad )3 1550 G859 Gl 9 00,5 Jmaai |y Jo5=5)55 5 (el slagas s 5l (5 silule) Wl o

T e

ol o (90,90 o plT gl (lhhe ) JoSa (o039 sl Cdlad 1 guads” (s o5lg

)9 poke 0uSLiilS (s o oLLIIS (s yu :uu)éT ] g 0 9
https://doi.org/10.22077/jpsbs.2022.5543.1735 silbeigi@birjand.ac.ir : S g S| Sy




010 9 (S ol s

A2 e olis |y
LB 50,99 Ay g0 a4y da gl 0 ol s
DRt 3 S e e I S e e S DT
o= Ghmlilana g Lo e bl sl a3l
Os—x52 o=l s 3la slacadlad )0 Joi3 )68 a6l
G2l G b g il ) el o amdy LB
aS oad ool oz (Yo V) ), 500 g g3lae>) 09—0 o0

1D (L

. :‘ ol

o Gt e i oS 5 3y g el
(o555 ale (95 )3 S92 g0 (] SLayge 50
Gl 4S5 (St 10900 8 (=i 5 RS
S R Y P N s o e
L silso (3559 Sdlad aSun; oo ;L3 an (S 0 (Y07
399290 J9525,55 hw )3 (6 cawgte Sue g 0
L 3 5l ot 0 ilS Lol 108 a0l (p55 0,5
(VY 0 9 6 ,SLs) cewlonds (3,55 YU s
0955 9963y = (V) 01,503 9 (Sl lawgs 45 2y
Silso cdled ol oad pladl S5 o8 5 S5 )
253 1) Sl g oo oAl 5 Jo5s5 lowenilels
aalgd o S ol a ol mlislea uS ES 8 0g S g0
w3lo s> 5L mmonibely e 4 S it a1y o
Sl el slo it 5 55 i S Sl

DS e sl I8 )9 e 5 555
g it ol el 1 i alS e 4
=S Sl (Sleys slagts, sl esliwl am ol 31 Joles
=9 OlealS 5 (i b sl ] izren g 4l )l
s AL 3| s ol el 3,5 iy il
F o b g Laaygol lalw (ol 5 an a S el
0diS el lae a i b 0 g el By e
5 M) 95— (oo @Sl G5 g B Dl
Slg—s g olde) o—tagn walsd 4l o (V- VY ol 500
ol 5 ot oo S e bl ISl gl (T y0 95 2se ;i3
g4 S IEPRN JUE PP R W) B B TP W 94
NURRY SR U SR I IO C SR PR
M) Lacdl s oyl sasao il 5
o s I el sl 4l o sl o (VAVE (oS s
ol s (=2 L il 5 05—t gl 45 o
= )| oolaiwl icwlio 4udss ¢ ptiie Sl jod 4 ogdle
Sl ] 5y xly ke Al o jLzme (sla Lo

1. Cytokines 6. Interleukin-1

2. Catecholamines 7. Muscle proteolysis

3. Andrade 8. Da Silva
4. Tumor necrosis factor alpha 9. Donges
5. Interleukin-6 10. Scott

doddo
i 2 (e 9 e S5l slls (S dled g )
Jl it 5 oMo (205 45 (5 4 el (o
Sde sy e a5 oo e o oS | Cgac
sl Sl 5l goloss (ST oS s JoVo 5l (S5 oo
O 2l (e ()9 Do g Dah 4 azrgi L) (e
Wudd B9 45 A Sadiee pddone (Vo V) ], o g
309506 slg—a 50,5 85T 4o g oo aLae comuwl Eel
ot el 5 (Jolw ()0 slointsy alox
Lo gl (V0 (503 5 s ) 9)l0 (650
dlio )3 o Jgma (ogey9m At SlaeSyp Gl
Lagl g 50,0 39— slacdl aS lagge,sn L
sdob— pezrer ol 5l S e i )
005 0,25 sl Job—w 5 JLligail slaJob— (e
(P39 A4S Sl oD Gly e Wy b0 B oy
cble L, LSyl o) b gulw glaca wyige 0 Jg

O9—352 9 (8 (=) 5 5 B (=) LY SIS
3 oleid oldlae o voran a2 oo yialS Jg5—ui oS
A Sl (e—23)9 sloacdls gl >la S a3l Q—‘
YVE s g Tesl,u s aes o i ] Lag e
$39755 Jale oyt loalS gl 5 ¥ o L
1S il 5 (106) 5 5ol (TNF-0) "Ll g as
il il 5 (omoten G g Wigs (oo B3T3 59 P8
CS 5 (8l e i Ly g T Dlae e o olgall
cio—3y9 Smdlad DAl (VN0 o), g Melwls) w S o
La:wlfg_‘:.zl_u u‘)_u..su Ry O oo J—lge )" é
KRR U LAV [N VIRV S g 0- S W Py
o5gd g (Yo Ve (o)) 1500 515 5540) 05,5 o TNF-QL 4 IL-6
g Cdlad Sae g Dud A dL-6 o]y o s o Jles ]
G0 B, lacul asd eold Cad 8 0 OMae x>
L N I P B S TN S PN b L,au slaasl
o> U_Jl:.euq_w&%,u)_ub (Vo)) 5,500 o el
s Olo s p w3 bl gl (o5 El o 3y
Lz slacma s jo aS absls loii g 00,5 —wpl,
O3 s (o8 s S Tas ao o VO s U
11. Tipton
12. Mentis

13. Sheng
14. Grisolia




pp Saa b ol hoagh 109 d daanh (b)) Sdlad
S TNF-OL L6 5y )|y oylae B, as o oLssS il
Sdld > S JLss an plsa 0l e (oo 955555
Dol >lay suud
i 09
Gyl asal> ol oo Aol g9 5l Sl 5dod
YE LS8 s aiols Ly gl ol 3o
593 sl 5 2SS VONDEN/ D 355 oSl )L
e yorie s S shS YOI - £YNE Jolas BMI Ly iy
pbiie (o oS dllw pae Fodod 4 0955 sLalre aog
5 PP o)l Brmas pae il I S-Sl b o
P O e (A el g ot )l pae
(3—tzs j0 &S b codbgle bl a2ty ai Y olo s
Bman 09,5 93 ;0 (Bl Hob dny e 5 00t Sl
S lian 0500 5 s Lag s 5 oy o )ac o0 iiS
5 S0 el 4 a ol el ol g, 5
(S rSSg> 3l ad>se ye )0 Ll (ST e Cegan
% ed=ios bl s wad (855 cdled 2T L
Ll Jomol 9m )8 (oo 2l Gdiond o o s 5 L
Ll den jolate (o 00,8 cole) Sl sls asges
O QOS5 8 sl (g an 3iod bales
oy G8e oMbl 4 s slacowl g Ol das o
aallhe 5l aalgsu lo; e aseg o5l oS e85,
A5 baae 1 5l oael cway Gledbl 5 gl )L
A abls
o= 3| d= 55, i cdmal i oy ol 81 (ales
aS I 50 el amy o d a3l b (Gdes STy
S 59 )lgms JLS esbisl Smndy 10 A g0 (Hogej
Lo oy SskS am 09 o)l )3 oole Ll 8 o Lo oS
5 (Ve Ve (o500 5 o) S L Jliwzms o3l
dnbody) " )5 VBT (gols ol ss (59, s (o S 5 i
553 1Y) 1055 silyn el Sl 5 5 (ol L
e Joab )3 (90,8 oSl (s 5 990 Sy 53 (93
S yan eS|y iSTas g (Ve o8 5y adla) o (5,5 o3lo]
D88 e oS eS8 5 (V02 )

VO, = VY= (IFY x aids o o5 oly2)
% 998 (5l 2 Ll e ol he ) JeSoe aS (61
o las wWp—io g8 oSl (g5lmg s ouSiily oS iy le;]
G5 oylmas a0 S agd il by, dm ol e oS
Al )0 ol e 9 8 ) e aS 0l plodl Oy
Lol yhaie Of jod (e Voo A g ad 4B (ogate

1. C reactive protein

2. Vasilacopoulos 4. Hoffman

YA o5lois 1) 090 AF¥ liaano

3. Body analyzer device

0339 90 (S jpgke (69 3,5 Wil 4 yls

aS Cewlond ez ge (o lo JoSh By et il
sbooSo jlosliial (o259 pode ] Sty 4oy
L)) ol 5an 5 5y JUaS) 05 By lans (a5
el oo Lol yae 5ol F 5 )50 04 S ol siagh
b sloiag 5l (55 5 of (—ialeST oo ol !
Ol s (Y210 ()] ,500 5 o) ) Sl 00ys )5 .s....JLS
=l oo oy 5 s o misleST o cols 1 esdle
Sy ) S9—b oo Jg S GialS cemge g S
—or 2 (VV0) 0,500 5 (5,5 (V10 03
aeo, VoA L) wpuds S e Jd a > S
T o o 34880 YO e an 8 Lo iSTas
Ol ;3 16 g TNF-OL 5 o)l —ie 5 )Ln oSt 5 (4o
o =l i 90 ol aS alosls i 0 ,5imeS
GielS (Lodg )l B yan 09,8 dy Cod) ol i) e |
Sl 00isS () p Sladod jo asS o oy (o)l e
aS o0l ()55 o Hledl Lo S Lo 0 (ol iy oS
542l gob Lol Sl b o o, 31 o [ TNF-QL ol de 5
A2 oo S w00 5l S e b pBass Sl
(Ol—ie) Srman 593 izren (V1)) (1,503 5 (Fni)
S Al lae Sase 9595 50 05 (e Ve sl Ly S
3leas sl vl slo obosl S o imen 5 aaa VY
saalis o (CRP) 'C (—2:8Ty (g bl 10y S
ot b 5 (V1) 00 5 T oosdsssOlsly sl ons
29 eyl o o ped 5l (B0 (—aaluST Lad s
aS asles, S o,l5 8 s —ioluST oo slgs B pae Ly Jolss
L a8 2z 55 Slateds YO (o ped aud> 90 =]
B an il G (o8 pas HiST S iSTas as 0 YO Cull
e o Ghlidl oo o Fe L TNF-OL Lo yiluSTo s
S ova9 4m TNF-OL by Lo oSl o s B, ve L Ll
(V210) G508 5 o e (Jlo ol Lo gy
o 1y 88559 =8 L5 CRP IS (oime i pae
Sl (aglie oS g Ol yhe 0 )las Due ol sS B pan

aloals ol
=kl bl Sl T sl el e a2 L
Wdd (8559 Sl ped Sl ey lacn B gl (2l
=l ey (aaluST b ol o A i Sl (595
S Ol A ooy (olS oS 05y 4 b Lisee
tBlg—o mal ;g0 9 do 590 5 Emorl Ly (Sl Joaze
2 S Lo g bl e 09D (o i
o8 o Sl oo e JaSe LT oS il 0,9 0
5 ot 05 J93mssT 5 el Jdlye (i i




Ol g S b ~w-/

o Ll 5 4 a3 IS S 55 s Jy o o
S8 09,5 98 ;2 5laS (6 )ls0gS (b Cdled assS
395 2 i eSe Bman 059, 10 0,98 (b ad Al 0a S
S92 JoSo L5 ai il ,l> olBlss o casino celw o
8l o Ay yo oY slwosls i led B yas g odl o )
Slyg— arelw Y jglols 5l oolaiwl Lo Lo Soge;l —lié
plos oo alwlgs ol 81 ales 5l ael cws 4 Lo oga;]
Brae Celw VY b o a ST Sl Joslsl g la So,9>
Ao (YW (),50 5 (—2dgs) oS cilooly wasog 00,5
Slg—o Cd (3o 050 £9,0 5l 8 el VY oDl e
A ooy FasS a8 b dn o i g Ol s (gels il
Slgs ozt ,3b) (glasdss alslon 5l 6,5 ol> sly— g
Ao LS aosi Lo ol as (ol by iz o (Sl

OSSS oolaiwl slgo ol Slog S oldd pmsy o Sl

s Oy oul

P o 55 59y S S A (e 9 938
03l Si o)lac g a8 ot ol Ol g le o olSws
Foo ol bl o (Y18 o) 00 g galid) oal s
OBaS e, an g o ats, Le JeeS 0 055 (oo
e Fre 59y 259,V 0) Jesdljgiws b Ls a b el
Srman j93 5 (o0 JoSe 090 Job aules Bpae (a5
5 @) 935 (s (S Slalllas Wbl 1 oSS
sl oS Lea Fe e Laig o 09, T+ V0 o ling oo s
i e s S il o aliie (sla oS B o

Sl oo B ools 7l g0 ISl 0 3o (gl ]
s L gogel (omalié sy (G 0)90 Jsb 50
PRAREY NP P RPN I k VPR SOV K P WA CE
R RVIFCOUIN [P 1PV UG AWV SV 3 IS [ R VTGO PY- N (SO
el o (oo gl i 6ol gl s s T

108 1255 ol ol awlidiw y gulis ) Jgur

JoSo + ¢y od

(caSileat yluno Bl )

Lodg lo + (2 pod
(Slo jlne S1 i)

YEF/-VERIVO

YYOQ/AYEa/YD

(G9s! py5) Slyoupg,s

SEISFESIVY VYOV VXY Gosl ) (w9
FONYEY/VA FANYEY/AY Gasl p55) &2

omlam ez g L lagosesl (o5 s (6,095 0)90 1o
O JLid inllan ;o 69)ly )0 Ol dey B anaS
IS 9 6 osladl Vo) (503 9 55 JLoS) 09,5 o

Sg—is g0 0318 b Sl iy ped SS9y aalol oo

009y 3 (mred) Sae B L ys o b ek i (6l
s 0y B (o Sl S a s ealil T g S
oS els playo g (il B s el ] 058
ol ymadr ay (Yoo ¥ )], S0 5 (o) 0sles oo i ils

G gy lisee Jolpo gyl Y Jour

055 ) Shon e 585

Olbyo iS10 a0 AD Sad b as s 4dds Y.

0S8 0y 8
055 ) oo b 36,5 055 ) sheo b 36,5
S R oliies gl olas p)F (oo B il By
055 ) lao i 58,5 o35 ) oo b 56,5
Obre SSlas doys A Gals b aygs adBs Y- Obre SSlas aoys A Gald b ayge adBs Y.
0y 8 0y 8
o5 ) s Sie 585 05 ) Shon S 2,5

1. Food frequency questionnaire

2. Chen naire

055 ) Shon Sie 585

Olyo Slas aoys AD Sad b g0 daiBs Y

3. Baecke habitual physical activity question-

4. Karvonen




YA o lods Y 0590 NPT (yliwo)

PRE-RNNY SEV XY SRR TOL 2 N 21 Ire S LE1 cd ES W) ) e
- By S5alS el Lo i an Lo Gl ly il
B R N S Y ST ST P TS
052 Lo Sy dlio gl it (y03T 5l aslol o
o Ll (39 51 5 (] Gy o) QS 0iS 55
dnalie) 09,5 90 dinnly (Lo poitio dalie (s1m sl )lgsS
sl G5l dmowi 5 JS sl 1 Lo 05,5 (y903] ey
adS 00,8 gyl 0 (gl i 5l onel s
w0 YF a5 i SPSS I3 8l s, 5 L g lal Sl wlxe
alys sl as pSe /o0 gyl e

o assly

Sl ool Sl oy Slas_in aw Jooz 0
S % BMI g 39 VO max slo sl i (s,lasbul
03,9l (aL3low 5l J—8) asly ey g, 5 g0 TaiS
el 00

Bl jglaie a5 09,5 9o ally Lo ysie aslie sl
oliisl il 135S ot (y5031 31 eyg03l st ol 551
el oa ools lis g Jgua o ol aols as ol

\J‘j)s 39 S jpele (69 31,5 Wil 4y pid

it s e e 0 colyial el 58 09
bl olSilesT 5o Cmly )T (a3l 9ms 5l 055
oo A g sladiged .38 O a0 dg—in Lo, pll
Yo g o aizu, olasil as sole a8l _iolesl sladly) jo
b w00, S asd a3 5 )13 Jgans slos joaads
Sauts sl (A 2,85 V0 Gasdy gaady ;o o Ve ey
P 9908 (Olallcolw LS v o8, b oS L)
U35 ys5 3 TNF-QL IL-6 gl s (5,505l cgr Jol>
o9y LTNF-OL g IL-6 so o oo s (8,5 1,8 ooliiul 550
=S ojlal Sl a5 slacas 5l eolawl Ly o 'Y
T3Sk (SleeS (Sl CS L6 (a0l
YR P X CI TSN WP I
P T Al (5ol as 0 PO 9,0 Ol yss
L oz eSSl el  Slidss oS L TNF-a
Sl ey g il (oo o 05550 FI0 CS Colis
o g ol 4 03 5 e W 3 VTP (g0
S 5T lyiganlaoly oged Sl ool wl Ly (y95 Jg5—3 555
23,5 1,8 o Soslail o9 Ll Penldy oS i el

G 5o oS o8 1l S8l )5 900 (69,8 s (SS9 dmulile g oyl Y Jguer

JoXo + (32 pod
(ko ) laro S1y2xil)

Loﬁg)b + U")""‘
(S bt jLiro Syl

YA/ - £V5/- 4 YA/ £ AR] (Jls) s
VYY/E- £¥ vy VA /0+ k0 1YY (50 slu) 0
VO/E - £OTIVA VEIB- £VVITY (55 95) 59
o 0dgd Ll
YOFOEYN Y YOI - £Y/5Y o= = o
(&30 yol o 5 9luS)
YAIVVEV/TS YA/FY £S5V S

(aipdo] p S oS i (o)

SUS S s 03,5 90 Galind damnly (SU yiio dmms i (51 (il 995 Jaloxi (3903 b F Jgux

09031 om
(meanzSD)

<IYo of+N®

O /FA\ENYNY

PINY
ONIS-E\Y/S-
INZARETZANN

o7 “/fa S IVY
TYEYESTY
YY/OY£Y/SY

e RS en
INAGER N

1. Eliza method
2. Diaclone company
3. Cusabio

5. Zellbio

4. Radioimmunoassay method

09051 Gl

(meanxSD)
DFIOOENY/+

JoSe 09,5

Josi s

BANOEAYIYY gl 05,5 RGN TP NTE)
\izite1 08 JoSe 05,5 IL-6
FYIYYEF/OY Loig)ls 05,5 ECEERENESIELSTY)
YAUTSEYY - S o § TNF-at
AVIOYEY[YF DO (o (Lol 0,5 650))

P/ o0 maw ;89,5 93 o (5,10 (Fre CgliS WiLG

7. Levene

6. Kolmogorov - Smirnov




010 9 (S ol s

J—lse =30 5 Sbdgly, Jlse 3 5 Lagge o (A
e— g Sl )‘Jj)a‘ ‘_g)j}.;o (—as (o) = )l—uJOn.\JLA‘ﬁ
235555 )55 550 9l il Ly (o o dled og 5o
) )l (o 5o ) Jai)sS b il b 5
el 90,58 J9ii S (Ve (o500 5 TS
ot 5l ol a5 ez ge HPA g e S pos L S el
Ol5es 5 (mgdn) 500 adS 393 (625 (VS
Lo, =kl slogasls 55 5 (oelis plss 5 (V2 VV
Oomlosls 6 The & ()59 sl e Jled > 00l
5 —imlaST oo slam 3l s ials el 50,50
Jlsio an g odlde a ol el oot (b s
S5 oo el laaslis g oliT sla JGol, jilisl o)l
aS ol plai ol e e Ll 51 o0 TNF-QL 4
)9 cdled 51 L8 ey oo olisS o0 JaSo
iy 555 m cy5 5 5 sS bl Jpass (g ol
sl w o bl gjla sa > a5 a0
Sl Jdoas e 92 Jgi—ipes cile 5 (e
loasgig) 5 prdls Jdoa 5 (oledlas 5 —tolusTas

sl 90 Jo5,95 Ha—essn Gl ) f0lsl
pae g TNF-QL o mixe alS bl gdon el [, S50 3
39 e85l s c b JLos dn p L6 Gl xe s
(Loig,ls 09,5 asiler) ol e 0,lac 0o S B8, a0 05, 5
JoSo gyt (S cdbd al> SO Sl gl L(Y-VP)
plil 5,925 lo o O TNF-QL g IL-6 ,— ol ,ac; 2
M‘\_’Wﬁ)—f&w\“" 055) \’ d)_.a.o)‘u,u_aaod_m
S JoSo 09,5 j0 (el Lazld g0 (ol oyl yaej oas
olael agy oo S oy (o)l e ialS Lasg lo 09,5 a4
sz ls polbl sl asle o ey 20 oo piixe
sosibely (3555 Sl o3 e 53 Ol OIS e 5o (Sl
aallle sl a il L (TNF-) )] 5l —ido 45 0 oo
S S VR S S S UONIWE . 31 351 BN W Y SWON -1 £
oS hea¥o) ol mie) oo oS atin gz 3B (YY)
(=l el SO le—ie A TNF-OU mla s 1) (59, 0
sl ezl s S ol 4 (MDA) o5l g0 5Tl
o5 50 (hase cawl sla ol olye 4 (CK) LS

e ol g Cadlad il S JLds 4 JLas e

1. Lopresti

2. Hypothalamic—pituitary—adrenal

a5 L) 00iiS &S5 8 09,5 98 o TNF-OL g Jg55 555
O 1,10 8g 25 (g4l e Dl (ol i ol )
G e aalS (l—ae ) oS By an jl o ol >
VO 0,90 S S o oo 00 Oyl 4 sl a sl
Cmilys Ly lo Ly auslin () o jbe) 28 J—oSo 05,
Jbss ]y Ole= sy oy TNF-OL g 5555 < bale
o=l saes ials oo ghlea e dled > S
Sl (re D9l (903l iy DSt s 5 ey (Sl
oanlie HBO LS CS b 09,5 90 ooy IL-6 i lile (o
30 olae) oS 4 S e s (Gl Jgas) o
d)_.a.a Odeno 0‘_‘55)—4\.)[.‘ )2 s)_.ol_’> d_..a:m)| K-S
J95=5595 s TNF-Q g IL-6 (oo ) gsbans j ol ;e 0)laae
A by St Al S Jlosw Gl ol
JoiyeS obale a S o5 o 51 Sl Gios mols 09
)L) Lr“"")ﬁ—la a u|)_n.c) J—AS.Q 09)5 )é ,a)_wTNF-ij
09).? 9O Py IL-6 o tale Lol sl l.o)j)‘b 05).? )l ).~.o.5
= bl jon Slsdlas 5l e ilas g)ls omme gl
e losoe 0o Jornss whle o olaey (e JeSee
ot 45 8,5 oLV V8) 5, K00 5 (S (588 3o
Gl JoSo Lol jmo (gl 0 mls  minglie Sl yod (531 ) 0
98l 50 o Jo i3 555 5 g rmsied SLd g—ey90 2 Ol ae)
Bl cezge gy 53 e oS (e B0 Bpan 4 S
\ . 5J‘ e S d)_b “ K J . .- 95 ‘o .

sy S DO P JI—=0P O
u_~&5)_a u|)_o.c) O)L»A.Q )_>‘ S)9—0 4O (Y’Y\) u‘)—i’«) 9
98l o GYLS 55 )3 rdgidle 9 o5 ,88 cdile (Olg>
3 5358 Sble s i 08 s YA B yce oS
A (Yo V0) 500 5 g8 s (izrad 8 0 ()l —inse
a2 ol (ol ojloas (o oo 55,10 151 (s 2
Js5—=5,55 = ol—de) ojloae Byman ;36 poe m ol
D, S Aol 1) giles o ped Al SO Bl Sl il
Ol 9 olie (Bran 599 dm Dlets (2 9meal JoY0
u_uo.bl a4 ulJ...D.?u )I 6)L»_~w 09_.«) o)l_....“ &.9)_»4.0 &9_9 9
Gl oaiSeelas a5 cgeyen Olyiedr JoiSysS
M_.JL’.B )‘ o ‘rw‘ Ko u‘/.__,...:u Jﬁ"“'—"”“ﬁ ‘5_,..0.)‘
Jor—,95 =l gaia S alos,S 55 5 ol dass ol
i 5 sLncallad gly il Fo i of g Ly

3. Karsz-Kubika




Sl e 5l (30 (—lesT s (el a8 Jolie o
ODB—2559 & 45 dsaiing (ydione O3S (e Sln]
wlgi oo (Slomnz (Fobel 5 (s o s vy 335 )
(Vo0 el 5500 5 o) 9l ;S50 Lo sy ol o
gob— 5 kAl Glagasld ad (5555 (o pes 4z 5]
2o JeSe Ll caad oo (il ) (o sl (SLmyge 90
Al gsbw 4 | b SSLss ol algioe ol —ie o loas
Olrie; oo 45 B F 4zl plyige ol alo S
As g =il os Jsle SO olame an wolyy oo Yol
OLS=3)5 Sl 9l oo Tl (il g S Jos (e
Dt dhe i d (B slaclled o Sy
Gl ar L was olo e iz S 1g ya¥ dzrns
D23 o Al ) (il sla 9,90 Tsla 5 (o]
ol sk a1y o SIS (ol 4l gm e By L
Jole o plgte ao e G La a8l ool sl S5
iy I8 50 e al ] lgill s g islST s
OLB=5,5 = (2LS ool (il Bmae 39 osdlae
DBl (e (B9 Mt ()5 slacddled s 5 s
&l 2,

8 ademe LB 5o g eSS Caend (4 bgye 8
sl o ool sl G adlae ol iimen a8 F
) Qg g el oais oS Olr Gl 500
U\ KVIPPPY: F9)

ST g (Sl yul

L oS ol odod glo (Hogeyl 5l adlio (ol (S i g3
il 55l Gk 9l 0 ], ol alog> 5 o
S| DS S Kt

YA o5lois 1) 090 AF¥ liaano

0339 90 (S jpgke (69 3,5 Wil 4 yls

S oo A L ols  —eglae cdled ad> S5 LaSiles S
(YY) o550 5 (sl ¢ ymnizman .0 MDA 5 TNF-QL CK
009_.0.; R ‘) @’LQA'” ‘_ng)ial_mu)_: u|)_o.c) J_.oia u|)_"
A aly s e 51 S ol aey a S il el s g
(YY) 01,508 5 (el ol .08 CRP o) clile 1 (390
b aly 5 ol 1 oty JoSo S5l () 2
Voo Bpasa S adlon, S 5155 ga s, S el
3TNF-0[ )L) (F“M )_....u [ad_c g0 ‘u‘)_ch) ‘a)j ‘rL».A
o= (Yo V9) 01,50 5 b jl—d izen 05,5 o0 CRP
S lose ol 5 etimmgon o ol e S5l )
o Yo OB man aS aslools ylas ¢ Sleadl g aoluSTos
3,la CRP g TNF-QL s (g )lo (o 35U 39, jo )lymae 0,5
Aib L a I3 loe (o g STl e G Lisee slajeo 3l
Jab «mglaie codlw byl o Ly ol 8l oS L o iovon
leplanlwasl oolae Jouss pae g Oglao a sl
2 JoSe o 8k o (IS 3wl s ol
o=l oS =Sl Lo (aslt ool il Sl las
Dl ios 5 (emsg)S obed S A S99 o dny ()i
Sl yoi 31 (=il olgadlolog! 5lasiles e g0 ks ol
(VY (500 5 =il lere) 0 S (6 Sy wa b
=355 Sedlad Ll 5l oo el Cwoas slagwly 5l g gaze
KU LN CYURNIET e U S| -y J_A&n Lol o2
b —ioluST oo glds JI555L ol,ac; Yl a S

&L

Andrade, L.B., Britto, M.C., Lucena-Silva, N., Gomes, R.G., & Figueroa, J.N. (2014). The efficacy of aerobic training in

improving the inflammatory component of asthmatic children. Randomized Trial. Respiratory medicine, 108(10), 1438-

1445. https://doi.org/10.1016/j.rmed.2014.07.009

Ajam, M., Afzalpour, M.E., Abtahi, H., & Saghebjoo, M. (2015). The effect of saffron extract on the activity of paraoxonase-1

(PON1) and C-reactive protein (CRP) in the serum of healthy young women after a session of acute resistance training.

Physiology Research and Management In Sports, 7(1), 95-109. [In Persian]

Asbaghi, O., Sadeghian, M., Sadeghi, O., Rigi, S., Tan, S. C., Shokri, A., & Mousavi, S.M. (2021). Effects of saffron

(Crocus sativus L.) supplementation on inflammatory biomarkers: A systematic review and meta-analysis. Phytotherapy

Research, 35(1), 20-32. https://doi.org/10.1002/ptr.6748

1. Picrocrocin and Safranal 2. Misra




015520 9 (S o e 0 Tl 9 3l yhe 5 0 las O pan e oligS Wi

Azimian, l., Ranjbar, R., Shakerian, S., Habibi, A.H., & Ghafourian, M. (2015). Comparison of the effect of different
intensities of a combined exercise session on TNFOl and IL-6 responses in active men. Sports Physiology, 7(28), 87-102.
[In Persian]. https://doi.org/20.1001.1.2322164.1394.7.28.6.2

Ghiasvand, R., Feizi, A., Hariri, M., & Khosravi-broujeni. H. (2016). Effect of cinnamon, cardamom, saffron and ginger
cons.mption on blood pressure and a marker of endothelial function in patients with type 2 diabetes mellitus: A

randomized controlled clinical trial. Blood Pressure, 25,133-40. https://doi.org/10.3109/08037051.2015.1111020

Beni Akbarpour, M., Akbari, Z., Assarzadeh, M., & Azizbeigi, K. (2013). The effect of selected aerobic training on serum
immunoglobulin levels and testosterone and cortisol hormones in young men. International Journal of Sport Studies for
Health, 3(9), 956-962. https://doi.org/10.5604/20831862.907783

Chen, Y., Chiang, J., Chen, Y., Chen, K., Yang, R., & Lin, J. (2008). Cycling and Tai Chi Chuan exercises exert greater
immunomodulatory effect on surface antigen expression of human hepatitis B virus. Chinese Medical Journal (English

Edition), 121(21), 2172. PMID: 19080180

Da Silva, R.A., Almeida, F.M., Olivo, C.R., Saraiva-Romanholo, B.M., Perini, A., Martins, M.A., & Carvalho, C.R.F. (2015).
Comparison of the effects of aerobic conditioning before and after pulmonary allergic inflammation. Inflammation, 38(3),
1229-1238. https://doi.org/10.1007/s10753-014-0090-0

Daglioglu, O., Bilsen, S., & Ozgur, B. (2013). The effect of aerobic exercise on oxidative stress in elite swimmers
and sedentaries and the investigation of PON1 gene polymorphism. International Journal of Basic Sciences & Applied
Research, 2(6), 548-555.

Destranj, S., & Shaban Sarostani, F. (2015). The effect of 15 days of saffron aqueous extract supplementation on cortisol
response in an aerobic exercise session. The First National Conference of Physical Training and Sports Sciences, Larestan.

https://civilica.com/doc/823881

Donges, C., Duffield, R., & Drinkwater, E. (2010). Effect of resistance or aerobic exercise training on interleukin-6,
C-reactive protein, and body. Medicine & Science in Sports & Exercise, 42(2), 304-313. https://doi.org/10.1249/
MSS.0b013e3181b117ca

Ebrahimi, F., Sahebkar, A., Aryaeian, N., Pahlavani, N., Fallah, S., Moradi, N., ... & Hosseini, A. F. (2019). Effects of
saffron supplementation on inflammation and metabolic responses in type 2 diabetic patients: A randomized, double-
blind, placebo-controlled trial. Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy, 12, 2107-2115.[In Persian].
https://doi.org/10.2147/DMS0.S5216666

Grisolia, S. (1974). Hypoxia, saffron, and cardiovascular disease. The lancet, 304(7871), 41-42. https://doi.org/10.1016/
S0140-6736(74)91367-1

Ghanbari-Niaki, A., Saeidi, A., Ardeshiri, S., & Aliakbari_Baydokhty, M. (2019). Effects of circuit resistance training with
different parts of saffron supplementation on testosterone and cortisol hormones. Medical Journal of Tabriz University of
Medical Sciences, 40(6), 56-63. [In Persian]

Hejazi, K., & Hosseini, S.R.A. (2010). Influence of selected exercise on serum immunoglobulin, testosterone and cortisol

in semi-endurance elite runners. Asian Journal of Sports Medicine, 3(3), 185. PMID: 23012638

Jan Bozorgi, F., & Ghazalian, F. (2016). The effect of one session of intense physical activity and saffron supplementation

on heat shock protein 70, interleukin 6 and TNF Ol in mountaineering men. Clinical Trial Research Design. [In Persian]

Kamalipour, M., & Akhondzadeh, S. (2011). Cardiovascular effects of saffron: An evidence-based review. The Journal of
Tehran Heart Center, 6(2), 59. [In Persian]. PMID: 23074606




YA o lods Y 0590 NPT (yliwo)

0339 90 (S jegke (69 5,15 iladlao 4y s

Karami, S., Kashef, M., Gaeini, A., Rajabi, H., & Amani, M. (2013). The effect of glutamine supplement on changes in
HSP72, cortisol and plasma glucose after exercise. Iranian Journal of Endocrinology and Metabolism, 15(2). [In Persian].
https://sid.ir/paper/27513/fa

Karcz-Kubicha, M., Antoniou, K., Terasmaa, A., Quarta, D., Solinas, M., Justinova, Z., & Ferré, S. (2003).Involvement of adenosine
A1and A2Areceptors in the motor effects of caffeine after its acute and chronic administration. Neuropsychopharmacology, 28(7),

1281-1291. https://doi.org/10.1038/sj.npp.1300167

Kianbakht, S. (2008). A systematic review on pharmacology of saffron and its active constituents. Journal of Medicinal

Plants, 4(28), 1-27. https://doi.org/20.1001.1.2717204.2008.7.28.1.3

Lira, F. S., Rosa, J.C., Yamashita, A.S., Koyama, C.H., Batista, M.L., Jr., & Seelaender, M. (2009). Endurance training
induces depot-specific changes in IL-10/TNF-alpha ratio in rat adipose tissue. Cytokine, 45(2), 80-85. https://doi.
org/10.1016/j.cyto.2008.10.018

Lopresti, A.L., Smith, S.J., & Drummond, P.D. (2021). An investigation into an evening intake of a saffron extract (affron®)
on sleep quality, cortisol, and melatonin concentrations in adults with poor sleep: a randomised, double-blind, placebo-

controlled, multi-dose study. Sleep Medicine, 86, 7-18. https://doi.org/10.1016/j.sleep.2021.08.001

Mentis, A.F.A., Dalamaga, M., Lu, C., & Polissiou, M.G. (2021). Saffron for “toning down” COVID-19-related cytokine
storm: Hype or hope? A mini-review of current evidence. Metabolism Open, 11, 100111. https://doi.org/10.1016/j.
metop.2021.100111

Sekhar Misra, D., Maiti, R., Bera, S., Das, K., & Ghosh, D. (2005). Protective effect of composite extract of Withania
somnifera, Ocimum sanctum and Zingiber officinale on swimming-induced reproductive Endocrine dysfunctions in
male rat. /ranian Journal of Pharmacology and Therapeutics, 4(2), 110-0. [In Persian]. https://doi.org/1735-2657/05/42-110-
117

Namazi, A., Agha Alinejad, H., Piry, M., & Rahbarizadeh, F. (2010). Effect of short long circles resistance training on
serum levels of homocysteine and CRP in active and inactive women. Journal of Endocrinology and Metabolism, 12(2),

169-76. [In Persian]. http://ijem.sbmu.ac.ir/article-1-821-fa.html

Pedersen, B.K.(2000). Exercise and cytokines. Immunology and CellBiology, 78(5),532-535. https://doi.org/10.1111/j.1440-1711.2000.
t01-11-x

Rosa, G., Dantas, E., Biehl, C., e Silva, H.D.C., Montano, M.A.E., & De Mello, D.B. (2010). Leptin, cortisol and distinct concurrent
trainingsequences. InternationalJournalofSportsMedicine, 33(03),177-180. https://doi.org/10.1055/s-0031-1298002

Scott, J.P., Sale, C., Greeves, J.P., Casey, A., Dutton, J., & Fraser, W.D. (2011). Effect of exercise intensity on the
cytokine response to an acute bout of running. Medicine and Science in Sports and Exercise, 43(12), 2297-2306. https://

doi.org/10.1249/mss.0b013e31822113a9

Shakeri, N., Nikbakht, H., Azarbayjani, M.A., & Amirtash, A.M. (2012). The effect of different types of exercise on the
testosterone/cortisol ratio in untrained young males. Journal of Practical Studies of Biosciences in Sport, 22, 21-27. [In

Persian].

Shahbazian, H., Aleali, A.M., Amani, R., Namjooyan, F., Cheraghian, B., Latifi, S. M., ... & Ghadiri, A. (2019). Effects of
saffron on homocysteine, and antioxidant and inflammatory biomarkers levels in patients with type 2 diabetes mellitus:
A randomized double-blind clinical trial. Avicenna Journal of Phytomedicine, 9(5), 436—445. [In Persian]. PMID: 31516857




015520 9 (S o e 0 Tl 9 3l yhe 5 0 las O pan e oligS Wi

Sheng, L., Qian, Z., Zheng, S., & Xi, L. (2006). Mechanism of hypolipidemic effect of crocin in rats: crocin inhibits
pancreatic lipase. European Journal of Pharmacology, 543(1-3), 116-122. https://doi.org/10.1016/j.ejphar.2006.05.038

Tartibian, B., Parseh, R., & Baghaiee, B. (2015). Response of interleukin 6, necrosis factor alpha and cortisol to intensive

exercise in athlete’s women. Razi Journal of Medical Sciences, 22(133), 1-7. [In Persian]

Taghian, F., Esteki Ghashghaei, F., Badami, R., & Ghashghaei, S.E. (2011). Comparison the effect of one session
submaximal exercise on plasma levels of IL6 and TNF-a in obese and non-obese women. ARYA Atherosclerosis, 6(4),

153. PMID: 22577435

Tartibian, B., Parse, R., & Baghaiee, B. (2013). Effect of olive oil on IL-6, TNF-Ql and cortisol hormone levels in active

girls after one session of an exhaustive exercise: a brief report. Tehran University Medical Journal, 71(6). [In Persian]

Tofighi A, & Ghafari G. (2013). Effects of regular aerobic training accompanied by omega-3 supplementation on soluble
intercellular adhesion molecule-1 and lipid profiles of obese elderly women. /ranian Journal of Nutrition Sciences & Food

Technology, 8(3), 35-44. [In Persian]. http://nsft.sbmu.ac.ir/article-1-1368-en.html

Vassilakopoulos, T., Karatza, M.H., Katsaounou, P., Kollintza, A., Zakynthinos, S., & Roussos, C. (2003). Antioxidants
attenuate the plasma cytokine response to exercise in humans. Journal of Applied Physiology, 94(3), 1025-1032. https://
doi.org/10.1152/japplphysiol.00735.2002

Yaghoubi, A., Davoudi, M., & Taheri Chadorneshin, H. (2017). The effect of caffeine ingestion on cortisol and some
immune factors response to exhaustive exercise in inactive women. Journal of Sport Biosciences, 8(4), 591-606. https://

doi.org/10.22059/jsb.2017.61243




