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Abstract

Background: During recent years, consumption of nutritional supplements has become popular in the athletes to
enhance muscle power, function, and hypertrophy. The aim of this study was to investigate the effects of circuit
resistance training and saffron supplementation on plasma testosterone and cortisol in young college men.

Methods: 44 healthy male were divided into four groups including: water-training, sweat petals-training, style
saffron-training and stigma-training. Resistance training consisted of 12 stations (each station lasts for 30 seconds at
40% of one repetition maximum) for 2 weeks (5 sessions per week). Saffron was used daily, 500 mg twice a day, in
the morning and immediately after exercise. Blood samples were taken before and 48 hours after the last session and
were used for analysis of testosterone by Elisa kit and cortisol by Elecsys system.

Results: Results showed there is No significant difference in testosterone (P=0.093) and cortisol (P=0.378)
between the groups. Variations inner groups showed significant increase in plasma testosterone levels in all groups
(P<0.05) and a significant decrease in plasma cortisol levels in group stigma-training (P<0.038). Also, significant
increases in testosterone to cortisol ratio in groups stigma-training (P=0.001) and (P=0.031) was observed. But no
significant changes in the other groups were observed.

Conclusion: Circuit Resistance training improves the testosterone and cortisol; however this improvement was
increased when this training combined with saffron supplements.

Keywords: Circuit Resistance Training, Testosterone, Cortisol, Saffron.

How to cite this article: Ghanbari-Niaki A, Saeidi A, Ardeshiri S, Aliakbari_Baydokhty M. [Effects of Circuit Resistance
Training with Different Parts of Saffron Supplementation on Testosterone and Cortisol Hormones]. Med J Tabriz Uni Med
Sciences Health Services. 2019 February -March;40(6):56-63. Persian.

© 2019 The Author(s). This is an Open Access article published by Tabriz University of Medical Sciences under the terms of the
Creative  Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided



https://orcid.org/0000-0002-7283-6443
https://orcid.org/0000-0003-2458-6256
https://orcid.org/0000-0002-7283-6443
https://orcid.org/0000-0003-2458-6256

V] ylsan g SLis (5 a8 J955,95 9 09 e giedd (19098 2 O 80 5 AliAs (slayids (55ku Jesa Ly o] 00 5 0 51l o gl (3 5 il

Y. 33,3 dlEs

Olode )y Alide slagyids 55l Jase b ol yaa (51 0 yala e glie (y yad il
J9E,8S § 9 ey giud (90,92 5

‘.éfaa:s.} SoSl e suge "5#4‘344! Bule "5.\3&.‘: agl \*Gsl:ﬁ S8 ulase

ol el (e Q3 (o855 (5350238 05 (s a3 sSBS ( )5 et 855
Ol el el 5ke sl (o855 psle 5 (S a3 eKatily

O on e s iy RIS o855 e 5 (S S KIS (o355 (5558 (S (sl
ghanbara@umz.ac.ir :J guws saiew 5 Joasl®

AYAV/N VY il plail AYAO/AYNA Gl YRR/ /A sl o
PY=0F(F)F i 5 Cpaga WAV 5058 Sloyan idlags slead 5 (S asle olmily S35y alae

ousSa

Tl e oty OUISE555 o 3 5 als 5 3,5 (6 3 5l b 5 S sl JuSe Sl el el sadle b 53 1)
5 09y s SO 5058 C)h“’ g 05 il JoSe b e ol sS (gl pls eslie (el 30 ey ol G s ool anl (gol
el Jg50588

Jol sl o o5 Al (e 05 S o 3 i IS 6 SIS G il 05 5 F w03 S8 e ol 5,0 Y L B,
5 g ooy 53 3 Ol pfvl:»(bn Wiy oy (s 55 ada0) win ¥ e 4 dnde LSS SO/ Sl Last ¥ ol s olasl VY
U335 5152V 3l eslial & g i gid 3T (60 5 A3 8 8 a5 acdor oy 5T 51 s Sl YAy 3 5 a5 solizl 1 505 ay aluolidly
P<./:0 6)\>@MCLJ>M1JTJ@,,@$@@,};,;ugbtj};u]duown{@u 2 8 55 ekl 3550 Sl olKies oo 5 Loy
JEE) JUES

S 05 s Bl 0L ey 8w P=o/NFY) g8 5 (P=0/0AY) O e iad (SO g0y 58 olie 55 (5l sme o slis ] aadly
05,5 55 bais Ll Jy5wy S sl 3 (gl sxe J2alS 5 (P<2/00) @’}‘j Loy S aen 3 Ladly 05 i gind palie 53 (Gl e Lol 58l
G5 P=e/en)) pei JS o slaes § 50 JsinsS & Oaiasind Sl 53 Solims SR Gmes s 0L P=0/TA) (i S
A edalie (g ls_sme ol s oy Sl s Lol edalice (P=0/0YY) oy -80S

g Oy JaSa G Lol o oS o3 3 s ol bl A 355558 5 03 i i (SBD 305 98 3 5ot Sy (8 0 pl> o glin s a5 25 S o
S ]

Oy 5 WJ 335555 g s gt o(Slo pl> gtaslie oy a5 tla 0315 AS

2 Ol s la i (il JoSo Lol an (gl o pls aglia oy sad P S oo i)l d G i SU 68 L R e
9*—09(;’)‘" AAG\Y ﬁjﬁdlﬁ)é_&iu@ Qbk}éﬁr}l}o&wb éﬁ@d}ﬁ)ﬁ}d}ﬁ}@d}ﬂ)ﬁ

ol B gin e gl il
(http://creativecommons.org/licensesiby/4.0) 5ol s S 5 e Co 15 Slays = bl Sladst 5 (S pshe oKl Los g3 551 s eus b llis o

J

.MLga,\.:;'a;l;t\g—);:\;@\Jz;iaﬁAJ.JLAJ‘}‘\yéwljbmjjﬂjswa;m\éfﬁj\;m&b65,\..‘2]5*;‘;»



http://creativecommons.org/licenses/by/4.0
https://orcid.org/0000-0002-7283-6443
https://orcid.org/0000-0003-2458-6256
https://orcid.org/0000-0002-7283-6443
https://orcid.org/0000-0003-2458-6256

VYAV wikeal § pags P oplack ¥r 0,90 juyd il jao Sidklags Silesd g (Sulipa pgle olSuiily (Subiys alae / OA

d'}_wg_ﬁb).)d\ﬁ) w\on}mwjdﬁgéu_})b
A ol A iir (515 S e S ) o 500 a3 S
S Dl 5 By e B slasslan Oyoman s
ke 5l ol LS 5 el Ol e s (o jlas 355 s oslind
ool 3 J e 5 455,18 S (a—crocetin) -x s S-00
Sy 3 S 6 — «(Dicrocin) s Scss < (Crocin) s S
(safranal) Jt 3L 5 (Picrocrocin) :y..s S5 Ko «(Tricrocin)
L;"aLéma O35 Gy &S Aoshs oL e YY) el
u:,.i‘j._e‘ Q&Ldtj(_g\.aulfjéjjj\" C).,LAMQ‘JLC«)GJW
Luteinizing ) ;553 Os—s,4a 5 (Stimulating hormone
sl gLl d o ladead 355 45 0 (Hormone
O0) s slie -l ulsdl ol Ol e s 55 540 50 Sla0ILS]
Jﬂédfwdﬁoblbbu@:mw)ﬁ&)bw
wbé‘}_:j_ig‘be\:s,\})ulf!&))sﬁ&uds Jtij)wglﬁ
L (V7) 3550 05 s 5ol dhor Sl puior sla0 5058 a8
S o i 098 2 Ol 5 5 Ol ol 4 a5
SIS 5 SISl sladsnysn o8 ol Dy ja3 30
Qmeﬁrbu\&uw)fW\w;)(ﬁw)jé)j&)ﬁ
L eS8 s ol S plsn i pi Ol
ol Lo gas S 503 olS ol SIS 5 50 aSolias 5 LK
(J_fulﬁéj)@l_wdt_&qﬂsuwpﬁ‘;uwuﬁ,
C}]‘—*ﬂj—’k}‘;—“’) eqmduwﬁuﬁé L;l)’“")(
Cmd S50 = 3 U358 55=S 5 0 fms 55 S0 5s 38
Ly oo ol 55 (alKasl VYD (glo pls _soslio oy a3 b b
5 03l SLa paym s 1 Ol oS 5 s

Aas I3y 3580 AEENS Ol 0I5 0 55 g5,

ST
ooy Al S 5 28 ded g Sl A G
S Ok ol s s Cosles GO aneS 3 Lol
33 Q\_,;'—\J.é Osls 31 e O 5k o sls S il A ey
g ol SUbils O 4 (e s K 5 oK
o5 oobe b el ity 8 FF i adllas cpl s 0SS
035 4ld 5 VWAAEVWY s AVONFEY/E 15 e/ vEAD)
Sl G ol 53 e g p S shS TVAYEY/SY Oy
Wl sl S sy 5 Jole adS (o 53 S 5 S s
Sy aolitry JeoSS WIS AT S gy 5t 03l 5
3ay5 kol s ad Sl 5l S aslnls, (F=4AY) s, L

douds
DLl ‘) L;J_A ‘-;:‘yj_bjg:).lﬂ °U}SL5.)L§)L“’ 4&&_}[2.4 g;:jw
0 saslae iy f 9ol C.,uli Syl s 4 Al adlae
Lo 5w 058l S LIS 5 S5l d)‘)ﬁﬁf‘uz’;d““
@Mdn)ﬁ cﬁ)).l; g_):"i‘jg‘ L;‘J;ASMJ&JEM(\)C*W‘
S Jsle SO e slie Sy a3 525 )50 34 Sl g
2l oSS geslie Dby el b (OBl izmen () 5L
Plie e glagal Ol 55 &8 bl o GBI L gy (20,55
SlasS e )l Glaad ot S50 58 a5
cbale 4 s sl glis Olalllas STl o 5929 4y o 03
o O 5 5505 Wy O st SLal o) 50
50030 53 gaglis Sl el SAd g ax 5 L g S 4 e
4 S Cl ol 0aly OLLES Lﬁ)b ‘O'i‘ff e})&.& J"’ligs" J:ﬁ‘fg‘ QL)
53 0 Jlasl (S5 g8 5 b g8 58 4 O s g S
U U N GO [ | U W S VR S P Yo
}Q.LJ‘J_;):&M(_;»)JR?M)\JA\);&M
&aﬁ&&\ﬁ\éhvjsj@ﬁrﬁg&w‘@ﬂ@#
L ol jed 5,855 Hae oy Sleslanad IS 5 5b a5l
() Gl Jgn 09 s sind e (201580 6l WLl ol
g sk e ) Ol sles 28 )b a OIS 5 ol
o.)l.i:_w\ J_}J‘}JMLS\}B J_}:.@.z 6‘)-’(‘5‘4'«905})-'\4‘&{.)‘
Sl Sl (8) 5l S a1y s b0k ol 1 48 S s
3l 3 e falge 30 Cow Jg55, 8 Chle oS sl
L;a:ﬂw;&@@).ﬁ@wﬂd@‘aﬁnb&u
s (Ve=0) 55 b o Jgsey S hale Al eel sl y Hlae
o J35 58 A 5 O gt GBS Ay 0 B
e l:_wb&:_@).) J_}-J‘;A M}.} ‘}S.;jfl_" L:_>=A .)L>;;‘
cble sl Gel seslae Dby i oS sl Ol Ll
N 55 mn J 35055 5 Ay Oy 52l SLon 0 ey 52
5 S P b ol el S sl aglie Db T piames
e ) e Gl Slae el s
SIS 5 S 2l Olye 4 o3 55 4 O3 o e
B 5 el edd sl seslde el Jsb s S dlae
Sl 53 a L g S RS 5 O gt Sl D) g0
WQ‘MQL’JUGA@);MJJQLL‘)H}U ejiu..:
QL 5,58 5 eglde by a3 55 1) o585 4 09 i 53
3555 4 O s sied Sl S &5 s S 0L 5 Al o3l
oslaul s sl b 53 (VY) 552 05 Shas 350 sl
53 Bl 53 Sas )l 55 Gl e Gl JoSe
o s b al ool ly, Ao glaans ) OS5 0
e pberd Soso 4 a8 g faSe 5l (ol Sl il 4
S dm ampdi Oleanasiie Sl (ol a5 25 0 M55 5



04/ ol ylsan g SL (5 58

J955,95 9 09 e giedd (19098 2 O 80 5 AliAs (slayids (55ku Jesa Ly o] 00 5 0 51l o gl (3 5 il

S a3k Ay 3l Ot (6,8 el ol C\?u'ldbég;;-\}:w\
33 el YA e g3 s b3l Sl VY )5l ey o
..uaﬁ@,gwdf\j@uumjotﬁ,a@,:
o b g s a  EDTA gl 2losl sladl gl s laa e
e M Gad ol adds Vv Do 4 adds 3 js Yoo
53055 5 O i a0 5052 HU1 gl o Lo (sleDly
oS oas 3l ldgeyn (6,8 ol (gl Al eslizal
S e sl YA Yy o Elecsys 2010 HITACHI Roche)
o b Ll O e st A eslizd (ol 5 OWT gla 528
446]; A)‘v\.:‘ u::j) g;.;.wl.m;-j C)‘ﬁ:ﬁ Vf.]‘p) <EL|SA) lﬁ\ll
S b eslaad b Gl e 53 o S50 Vs LYY s
ol REB2151 US LIBL &S 1) Ol O3 fiow st e
ELISA) 1Y sy b edl dssinsS e s (O
STV 85 4 @S o sy Sl 5 Sk 15)
UsxinsS aseis &S 3l eslinal b (i ke 53 0 S50 Y/F5
S A s (Ol L REG2061 5 L IBL o5 ,2)
—s Ssad S Opsl S el b laesls Jli s b
93 u”"Li)‘ﬁ J:SU Q}A)‘ )‘ Lﬁo}_}f O AM.iLdA e c&jﬁf):.o.w‘
Q‘Jf-?” d-?:": (e A ealanad Ljﬁj“}’ L;\:E.:J Qja)l 9 4_9)19
LAJ:bJ}A.ifJA.NS.,\.& ebu:.wlc\:.w{bT Q}A)(J\ JAJJ?&))J
3538 s Yo s SPSS sibel i e ealize |

.J\ibﬁkgﬂ:)\.}wp<'/'a LS)L‘\J‘]@

Laaasl

imen 5 B =y S S Oyl B S5 4
la bl d’ﬁw; Jby g oL Bl @Lb' S sl QLS Oy O]
O)Jiw}iwj d_yﬂ);ﬁ C)Ja..u).:;ﬁ.hﬁmdlﬁojﬁwb d)\sw
asly T g3l (Ol s)(FEY/YAS P=4/24Y) sl Ol
ol laos S 55 el das s B slaesls s (Sl e 15
_J§ & (P=v/00Y) u:’J"J_Sf'@ S, P=r/0¥y) RS
Jsor) 35 Ol PRe/en ) g yoi= IS s 5 PZ/0FA) (g o3
B uwﬁ&gk;)\;w Q}UJ @)JSJ:JJ:JL\ LSJK'“J':L’”(Y
3 08 slaesls e (gl gme alS wdly T ()}A)'T Y13 503)
dbo}ﬁ BE Lol esls OLas (P=v/+YA) U'lJ“"_JfJ“ ajﬁ .Lt.:
$ 5 PN o ei=S LIS G (PENAY) oy ei—
d).b) LS edalin LSJ"’L;’“ M (P:'/\‘\f/\) U.LJ.QJ—Jf
303,5 co ols inn et o3 iy ST T i (Y
P=o/SYA) S 0L JssinsS & Osjimsind Cod 3
mo3ls (gl gme il ) anels T (3 gosl (7l ga) (F=0/0Vo
=05 e PZTN) 0= S IS e slaes 5 e 5 I3 sl
QJiJ":’_‘." 6LAUJ§ 53 Lol olEs P=e/e0) s
Slbgme Bl P=2N0F) o ei- S & 5 P=2/NFY)
(\ J}J})Ma odaline

SRS 5 e sl a4 slaeld ol Jols G (gl >l @
(ol 4B 85 ol P ke B it 55 ol il
Ko bl 88 b s (B B (4SS
JJJ—%;T O 58 @ Olad Spso & s 335 omer
B 6 00 (V) pupminllies SLS Ge (F (5 1)
el GEVY) (g2 p3=0lsde3 JS o (F GEVY) (s pai= 0 e
e S 5 p = 56 055 o gl i a L
5 bl Oies S 5 sy 605 e O i
ot Aol 5 (05 s YO JgoeS S s 5l oyl o
A e V0 s 15 (oS e YOO 35 s
G ke Voo Uies SIS Gye 0p 8 S il
b el 3 ey oDl 5 dlomes Sl day s 53 53 1) Oy
bl e Voo DTS s (o S ks YO J g Ll
Ladgls b opyed Ol day dhalD 5 dlmes Sl dny o 93 00
Sl (Sonba gasl o gui 5 e (o S e YO )
il glie 5 oS Wy oLl oKl sk g oSl
5345 AE ASU s Sogesl 4 b b 5l 5 s S e eslanad QLSS
5 OLSS it Osel s Osel St 5SS S S s
25 ol e Jal (S el (S

e pll Jsb 3 oS b gl 5 eslinadl g )
.uqujif@\j\yjjjjg Bl Gl 55 i e Y

dsb 53 hass by el S 550 Slad plosil pie ¥
oialel el 31 3 el VY il G

5 O G 5 IO e (S0 Sl sgd e gl
il sl 3 3 sl Y il

sl LS S s oS w5 e Jedllses
ad>-an b g L1 Jasea b la S5 g3l 1l o(glo ls el
il e e & S 5550 SIS TRM S o L
Lo oy o Sl DS > IRM slds adr 4 ol b s 5al
AL b AL b s als 0&aus Lol Glla
o 3 Ty lSin b iy (S e 53k Sl ol | gl
sl 5 Osail Jhss 53 4 Sl 5 S S St S
sl LIRM (VA V) A% arboes S alslen 3l eslind |

)y Al

(kg) ouss Lral> 4ij5

1RM=
VoYVA — (_;;M;u)\)s:ow X ~.~\’VA)

o b Sl IRM ds 3 Fo L 1y S ol s S g0

(aL?rJ\\‘\ SNV cela (anin )3 4l 0) auis 93 o 4 ba 50
el s 5 035 fjf aid> 0 Jald op el and> a0l
Al o ool e 5 Ol A8 \Y SIS >~
=350 6l oKaial a3 LSS sl (14) 55 sl Y oS!
m&jl.mr@lwﬁgﬁj&d)les.uc,;

B3 Cug A s Sug 33 L el gnsesl g



VWAV wibeal g (paga P o lacd ¥ro0 490 Ja il (Sloyo— Sudilags Glesd g (Sudiyy p gl olSuibly (Suliyy ddaa /4

}MNM

Joyisss 4 0y

(A e 7 0.5 5 Ll 0
o = N w H (6] [e)} ~ [0} (o)

*E‘wrﬁ&ﬁ Wl ey

300

v,

"\
;}); 250
§ 200

5
\3.: 150
4‘;' 100
3 50
0

(P</00) gagesl (cloos 8 53 el das 5 5 Sl s 50|

0.1

0.08

0.06

0.04

0.02

-0.02

i im0l SIS G epeOliss S8 e 0liss JS e
(P<'/'O) JJ}A)T 6Lhejj§)> d"}“‘; A g J?';)bg;"’“‘ | s L‘».«J\J\.i \))jwu};w} Q}A)}a CJ\J,::;J 4\)13}&:

O b5 Wl oy

il cri=0lie; S U8 G os

roimOlies S8 im0l IS

# oD J 530055 Oy 98 S 1V 512 500

Do bs W05l e

*

! = Ole s SIS 5 e

(P<+/00) Vgafj ey S 53 S a3 s pme Dl

oSOl S8 e Olkes IS e

#.J 3505555 4 09w s S T 13 500



PN ySan g SLis 5 a8

J955,95 9 09 e giedd (19098 2 O 80 5 AliAs (slayids (55ku Jesa Ly o] 00 5 0 51l o gl (3 5 il

.L;)bd'MAJLiJT .Jajjfojﬁc;lﬁ_éj.;il&mduajﬁ): aML;J_S/ajl.ﬁldLaPu;x.('.l:ﬁi syt il sl J g

55 0P s Sl A s 3 S 055 e
NAY YA/ YETO/AS VOFAVEFT/VO o]
YAV \aZ&=2Vatd VPA/EYERV/50 =S I8 G e Jspiss
AR AiZAAES LA \VO/FA\EOV/AY ROy (A ke /0 5 50)
AT \YWFAOEYA/SO YY /004 /fY e 8
et AARESYN] O/89E /%) e
ooV #/\4E /08 F/OFEVNV S NG ko [0 8 50) 05 s
OSAT F/YEN /Y O/ YEVNY Ry (&
et NANESYNY F/AEVAA = IS
V¥ AL Y E K|
SONT /o0t /0 oYY SIS G e &5 ind S
AN ¥ Y Y E Ry Ja55558
Nt YR eV YE/A o= IS

— i s U en e Do slas 5 gl (el
03 7S Hsban e il S Ulge 4 O ol 4y
—0 s 9n d})ﬂdﬂﬁ);b Q\;\};ﬁf@)\} eslanal 5540
Ol ey Gl ol b atld 5ot 4 pwir 5 (S il gla
P 5= Ay (S5 il (S0 30 38 S 53 (Slo s S
ol sladslw ) Eel Ol e B ran 515 O g i 52d
Qo fn o QL0505 98 e il B ol e 03 5 5 et
Sl g8 Fmm gy 53 Olpde s Sl 21l 355 0
i Sl ey Sble 5o U Cel WIS e (S s d
by Jg505 55 ol bl g 55 .(V0) 355 Uls 6
Sl =ae alS Ll i 0L uejﬁofé)\svw S
edalla o o= 5 5 05 5 53 (8 B 2 e 28
soslds o el aia YY) oS O, Sea 5 Hakkinen bl s
Miwe 063 05,5 03 o IS ok 53 b ime il o
S e e ((19) Al I 005 055 5 s gl &
4S5 O, Kes sRafie [iass bl ol ass b Sk
Do (n o 5 o slie (g ol i ol Jlalie (o)
Js555055 5055 Ogoosm ool ol sy alial 5 el
3 335055 Sl pite Vlazol 550 sean ((TV) izt
o3liul (Glo pls gaglde 1 pd DS 5 ke o 58 M el
Sdls s Ol de s Vel 6 b 5l sl ulg e el
Ssl (558 Olnst 31 SO Ol 4 Ol b sladd 5558
LS 5358 0 Jis S Osmapn Ao Sl G Jelpe RS
Lo 50,5 55 S o (Rl 31 5s i) S Osmp
(ACTH) S5 5 555,558 5,51 Osa)en o Jled L2al S
(YA YV) 5,8 &y 50 Ll 5 (Adrenocorticotropic Hormone)
e SN J 30555 & 09 sl Lol 2l Shaghy 5
)J@J_»JJéy%wﬁ,\gb\ca‘xbuuo)ﬁﬁdjb

cble il gl Aol S e geglde Sl el 55
dﬂdj@\al&wﬁ.@‘é))kb(Y')C,wo‘ud}a)ﬁ
@A;&lﬁwldb)sbjﬁﬁ&aggﬁw&m\
ol 8l Ceely elie by je3 s OF Gl 4 foles e sl
dyee J 5 S 4ol e 2alS 5 05 s gt 4l o
JoKe ol on s gaglie el 36 L Bl s Slallas (YY)
J555055 5 05 fm st Gl sm 58 Gy Ul jie s oS 0
uwha);wéj‘éwd%\wmujﬁpuﬂw
ol 33l g el e ey S dan 3 dﬁ)ﬁojﬁ REGWEL AN ENRE
4 S O, Kea s Hosseinikakhak b b aS ol DL (g ls s
}Miuﬂgduj@wj_duUjjsabjguw)ﬁ
= saslte el LSy 4 aS O, Kes 5 Safarzadeh
WA =5 5 JLw A (YL sl 3y 5 O e g2 O30 5% (S50
'C:_Aiui;s)j_éL%Lréjbjl.:)\z@\}_swac(\’\”').x_xﬁ-l:ﬂdb
4 5 2l « «(Zinc Magnesium Aspartate Supplement)
seslie ped i A Lol pen (Db SL S 5O e
o bl gl 3 38 36 5 o el 35T 08 i gt
rbu\&bljbuf»bliu;\Mb&&wdwﬁ)uﬁ)ﬂ
oS 51 O mny 98 (YO) il ol o 5355 sl Jlad
s ety et AU b Wi Sl s 553LS
@ijp@fﬁ'%‘}aé_?r.:ﬁ)b}LH sFSH C’j‘:’J‘;U’:""J—e\
L s OLES 05 frs s O30 980 Rl 12 9 o 05 s 2



\YAY kel § yags P oylack ¥r 090 juyd ile jo Sidklags Silend g (Suliya psle olSuiily (Subiya alaa / Y

s Ja555S Al 5 05 g SRl 5 saslis g jed
SIS DL Gas 98 e S5 2 1 355

‘f.ldJés

LS ol jiass sla s gl (o e 3l dlis -l o8ty
Ll (ol ragi Al b s | Oliis o 5 o
S 5 S5l Kl Hl men ylad e S8
Cile ALl slasls ool sl ol ot 3 b
Ol 3l am S o dlie ool S5 oV o 1y il 5 S5
ALV VYANAY el OLL o jles 4 5 asl

SHOB Glldades
Ol Ol 5k elf_.i_}bu_‘,ls«a_:?asjs aallle ol 1SSy,
Lol ey A6 TIVIFTD e o o lad 45 055l

Jaliie adlis
ot S L 5 U Sl bl e S 5 e Slebl 03
L s

|)Q‘&L@M}GJML&XU\)J[&AWJC}LW
.Jj\m; .X:ibj o.U|_5>'

References

1. Fry A Lohnes C. Acute testosterone and cortisol
responses to high power resistance exercise. Human
physiology 2010; 36(4): 457-461. doi:
10.1134/s0362119710040110

2. Fragala M S, Kraemer W J, Denegar C R, Maresh
CM, Mastro AM, Volek JS. Neuroendocrine-immune
interactions and responses to exercise. Sports Medicine
2011; 41(8): 621-639. doi:
10.1134/50362119710040110

3. Kraemer W J, Volek J S, Bush J A, Putukian M,
Sebastianelli W J. Hormonal responses to consecutive
days of heavy-resistance exercise with or without
nutritional  supplementation. Journal of Applied
Physiology = 1998;  85(4):  1544-1555.  doi:
10.1152/jappl.1998.85.4.1544

4. Chapman | M, Visvanathan R, Hammond A J, Morley
JE, Field J B, Tai K, et al. Effect of testosterone and a
nutritional supplement, alone and in combination, on
hospital admissions in undernourished older men and

Solsmnn I im IS e 5 5SS G slaes S
J:juw»)ﬁda.dﬁ)bl_{oﬁjsourati bes\SMaML&m
358555 Oy gl Sy gralital 5 2slie s o3
Saiedi s Azarbayjani s 55— E L emen 5 ((Y4) el
O pled (o s ol e gslis (p jod oS 5 0 s p 00 S
ML&M&@')J&\JﬁJ}ﬁ)ﬁMQ)&MW}
3 O s el Gl Sl 5o S 4 0 sl o
Oﬁldjgujf:ﬁ@mwﬁ»b\}\Lgsﬂa&@}&;iﬁ_
YoaS ey s ol ST dal 3 edons Ol il YU s
g_).,L.: e qu\ﬂs ‘121\)":‘ oklas QL:.; 4,\:\.{ &ASMEM}J
S 28 03 S 4 O gd Smd Sl ot
dwlﬁsw\pbslscbdé\eﬂb oslie e hais
@})ﬂcmw#ud.}yﬂé‘ﬂqw
ML-:O‘J_AAJ_J_A:LA‘(YQ)W‘onbLS:S}Lﬁ
jl@J)ﬁ)ﬁ@Q)Pﬁ@&bJ\@@O\ﬁ)
Sl S g5 58 aS s o L5 al )l ol oy 503
LAl sa) 38 Fwgn (S35 2 5 21 JlAnS| 5Tl 3 Ol e
L (YA 355 o ahoze Jasms (gl YT Jal 5 0ol 55
Quﬁ-z}‘.;°)l‘—’k)—i\)>€l-—>@ﬂbksﬂ“d-*‘:“)d‘jdl"d‘

el 3 iy ol 53 6

S pSanpais
Lol A O g sl O30 SRal3l ol (Glopls saglaa oy 03
a\J_».A 6\oj_1\> (.5“3&‘ ;J'lj‘".’. RGN ):.’t JJ};MS O‘jﬁ)‘},ﬁﬁ

C st Eel Ulyies S pwois 4 Olyae oS LaSe G e L

women. The American journal of clinical nutrition
2009; 13(12): 26538. doi: 10.3945/ajcn.2008.26538

5. Hoffman J R, Ratamess N A, Ross R, Shanklin M,
Kang J, Faigenbaum A D. Effect of a pre-exercise
energy supplement on the acute hormonal response to
resistance exercise. The Journal of Strength &
Conditioning Research 2008; 22(3): 874-882.

6. Raastad T, Bjgro T, Hallen J. Hormonal responses to
high-and  moderate-intensity ~ strength  exercise.
European journal of applied physiology 2000; 82(1-2):
121-128. doi: 10.1007/s004210050661

7. Hesar NGZ, Witvrouwb E, Peersman W, Roosen P,
Van Ginckel A, Braems G, et al. Influence of
Menstrual Cycle Phase on Motor Competence.
international journal of applied science in physical
education 2016; 1(1): 62-73.

8. Jalalian Z, Fallah M. Investigating Cathepsin S, Cystatin
C. Changes in Girls with Weight Loss; Effects of
Resistance Training with Medicago sativa (Alfalfa)


http://dx.doi.org/10.1134/s0362119710040110
http://dx.doi.org/10.1134/s0362119710040110
http://dx.doi.org/10.1152/jappl.1998.85.4.1544
http://dx.doi.org/10.3945/ajcn.2008.26538
http://dx.doi.org/10.1007/s004210050661

PY O ysen g (SL (g a8

J955,95 9 09 e giedd (19098 2 O 80 5 AliAs (slayids (55ku Jesa Ly o] 00 5 0 51l o gl (3 5 il

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Extract Consumption. International Journal of Applied
Science In Physical Education 2016; 1(1): 41-50.
Boroushak N, Anbarian M. A comparison of
Hamstring/Quadriceps Muscular Strength Ratio in
Elite karate Athletes Before and After Muscular
Fatigue. International Journal of Applied Science In
Physical Education 2016; 1(1): 11-17.

Saedmocheshi S, Zareian P. Response of Physiological
Indices Associated with Fatigue to Consumption
Acute of Sodium Bicarbonate Supplementation
Loading Along with Exhaustive Activity in the
Soldiers. International Journal of Applied Science In
Physical Education 2016; 1(1): 51-61.

Budnar Jr RG, Duplanty A A, Hill D W, McFarlin B
K, Vingren J L. The acute hormonal response to the
kettlebell swing exercise. The Journal of Strength &
Conditioning Research 2014; 28(10): 2793-2800.
Kraemer W J, Ratamess N A. Hormonal responses
and adaptations to resistance exercise and training.
Sports Medicine 2005; 35(4): 339-361. doi:
10.2165/00007256-200535040-00004

Cossignani L, Urbani E, Simonetti M S, Maurizi A,
Chiesi C, Blasi F. Characterisation of secondary
metabolites in saffron from central Italy (Cascia,
Umbria). Food chemistry 2014; 14(3): 446-451. doi:
10.1016/j.foodchem.2013.08.020

Ghaffari S, Hatami H, Dehghan G. The Effect of
Ethanolic Extract of Saffron (Crocus sativus L.) on
Oxidative Stress Markers in the Hippocampus of
Experimental Models of MS. Medical Journal of
Tabriz University of Medical Sciences and Health
Services 2015; 37(1): 40-49.

Modaresi M, Messripour M, Asadi Marghmaleki M,
Hamadanian M. Effect of Saffron (Crocus Sativus)
extract on level of FSH, LH and testosterone in mice.
ZUMS Journal 2008; 16(63): 11-18.

Garg S K. Clinical evaluation of tentex royal in erectile
dysfunction. Antiseptic 2002; 99(5): 161-162.

Brzycki M. Strength testing-predicting a one-rep max
from reps-to-fatigue. Journal of Physical Education,
Recreation & Dance 1993; 64(1): 88-90. doi:
10.1080/07303084.1993.10606684

Mayhew J L, Johnson B D, LaMonte M J, Lauber D,
Kemmler W. Accuracy of prediction equations for
determining one repetition maximum bench press in
women before and after resistance training. The
Journal of Strength & Conditioning Research 2008;
22(5): 1570-1577.

Ghanbari—Niaki A, Saeidi A, Aliakbari-Beydokhti M,
Ardeshiri S, Kolahdouzi S, Chaichi MJ, et al. Effects
of Circuit Resistance Training with Crocus Sativus
(Saffron) Supplementation on Plasma Viscosity and
Fibrinogen. Annals of Applied Sport Science 2015;
3(2): 1-10. doi: 10.1519/jsc.0b013e31817h02ad

Gentil P, Oliveira E, Bottaro M. Time under tension
and blood lactate response during four different
resistance training methods. Journal of physiological
anthropology 2006; 25(5): 339-344.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

Tremblay M S, Copeland J L, VVan Helder W. Effect of
training status and exercise mode on endogenous
steroid hormones in men. Journal of Applied
Physiology =~ 2004;  96(2):  531-539.  doi:
10.1152/japplphysiol.00656.2003

Hosseinikakhak Sa, Jaberi S M, Hamedinia M. acute
effects of two resistance exercise protocols with
moderate intensity, equal volume and slow and fast
movements on some anabolic and catabolic hormones.
Sport Biosciences 2014; 6(2): 205-218.

Safarzadeh S, Malandish A. effects of resistance
training on the acute responses of testosterone and
growth hormone in under 18 and over 18 yr old man.

Sport Physiology 2012; 4(15): 135-149. doi:
10.1016/j.jsams.2012.11.352
Sheikholeslami-Vatani DB, S. The impact of

necessary supplements with carbohydrate alone and in
combination with the six-week resistance training on
anabolic hormones and cellular damage indices in
untrained men. Journal Olympic 2012; 3(59): 59-72.
Koundourakis N E, Androulakis N, Spyridaki E C,
Castanas E, Malliaraki N, Tsatsanis C, et al. Effect of
different seasonal strength training protocols on
circulating androgen levels and performance
parameters in professional soccer players. Hormones
2014; 13(1): 578-583. doi: 10.1007/bf03401326
Hakkinen A, Pakarinen A, Hannonen P, Kautiainen H,
Nyman K, Kraemer W, et al. Effects of prolonged
combined strength and endurance training on physical
fitness, body composition and serum hormones in
women with rheumatoid arthritis and in healthy
controls. Clinical and Experimental Rheumatology
2005; 23(4): 505-512.

Rafie M, Shavandi N, Saremi A, Abdolmaleki A.
comparison the effects of 6 weeks of resistance
training and concurrent training on aerobic power and
resting levels of growth hormone and cortisol in
healthy children. Arak Medical University Journal
2014; 3(85): 38-46.

Ghanbari Niaki A, Ardeshiri S, AliakbariBaydokhty
M, Saeidi A. Effects of Circuit Resistance Training
with Crocus sativus Supplementation on Insulin and
Estradiol Hormones Response. The Horizon of
Medical Sciences 2016; 22(2): 125-130. doi:
10.18869/acadpub.hms.22.2.125

Sourati J d, Attarzadeh Hsr, Sayadpour Z D, Ahmadi
A, Mansouri J. Comparison of resistance and
endurance exercises on testosterone to cortisol ratio in
post-menopausal women. Daneshvar Medicine 2012;
19(97): 73-83.

Azarbayjani M A, Saiedi A. Comparison of the effect of
resistance training, whole body vibration and their
combination on testosterone to cortisol ratio in young
male football players. Rehabilitation Medicine 2014;
2(2): 34-46. doi: 10.1097/00005768-200305001-01793


http://dx.doi.org/10.2165/00007256-200535040-00004
http://dx.doi.org/10.1016/j.foodchem.2013.08.020
http://dx.doi.org/10.1080/07303084.1993.10606684
http://dx.doi.org/10.1519/jsc.0b013e31817b02ad
http://dx.doi.org/10.1152/japplphysiol.00656.2003
http://en.journals.sid.ir/JournalList.aspx?ID=12963
http://en.journals.sid.ir/JournalList.aspx?ID=17708
http://dx.doi.org/10.1016/j.jsams.2012.11.352
http://dx.doi.org/10.1007/bf03401326
http://en.journals.sid.ir/JournalList.aspx?ID=3935
http://dx.doi.org/10.18869/acadpub.hms.22.2.125
http://en.journals.sid.ir/JournalList.aspx?ID=2360
http://dx.doi.org/10.1097/00005768-200305001-01793

