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The study on the effects of twelve-weeks aerobic Exercise on the
changes in some antioxidants and thyroid hormones
and the relationship between them in non-athlete
female university students

F. Darya Noosh (Ph. D)
M. Saeb (Ph. D)
H. Sheykhani (MSc)

Abstract

Purpose: The purpose of this research was to the study the effects of aerobic exercises
on the changes in some antioxidants and thyroid hormones .

Methodology: At first 40 non-athletes female university students were selected
randomly and divided into 2 groups: aerobic& control. The exercise period was
twelve weeks. In each week, there are 3 sessions. The time allotted for each exercise
was 15 minutes (Balk's Field experiment), and the exercise intensity was based on a
determined percentage of maximum heart rate.

Results: The results indicated significant increase in superoxide dismutase, beta-
carotene and thyroxin hormone, but no significant changes were found in glutathione
peroxides and thyridotironin hormone. Moreover, it became clear that there was a
significant relation between the changes of superoxide dismutase and thyroxin
(r=78%).

Discussion: The amount of Thyroxin hormone increased after this practice program and
consequently thyroid hormones will result in the increase of oxidation system
through main changes in the number and activity of respiratory cycle in parts of
mitochondria. we may conclude that the antioxidant factors will increase in human
body (superoxide dismutase, and beta-carotene) so that they can stand out against this
process.

Keywords: superoxide dismutase, beta-carotene, thyroxin glutathione peroxides,
aerobic exercise.



r L Jolge 54 59 5199 (205 Eaad 63319 Sl (s g

oo
S5 308 ol o] At 593 A S > (sl A g M b o3 4 &S s ol g 1Sl NI ol JISG0,
Mg o 4 sy el el Culd )3 5 gy g 9 48 20 bo o sl ol )3 &S it
(g3 e cdS e T e K00 ylie g o 15T ola JIG]) bl cael s plo cunl 3
5 CogmlbenS] S8 2l el (58,5 )18 b y08 495 1 yme 13 g (abing CABS (loj 53 o) wkiS
o2 5 Joko SIglio o sla STy (b o] ola JGaly 095 0 3151 sla JGal, LSits does )
b ol 45 i 5| Sl 3 () 590 S5 i) 5551 255 slnanl IS (i
pie a8 cowlodly oyl ol les]l cldllas ilansls o] ela SIS, co 56 o s oS T 450
B Gl as Jls s 59 e T sla JISG0ly Bl 51 ool sl 200 s ST (5 592
Jlie 3 098 bbb (gly ludl (V) Conl 024 OT K w‘ 5l ion Lials el s
V) ol oSt 1 5 oo 3T sl dlo | (e300 (SlapuslSs & jome il la SIS0,
A3l i) 5 STy s lslS GBgensd 1S g 1 5 oo (sl enST 3] o
L o T ol b ol a5 o A5 02 5 3l 2 85 ol (19 31 (sl S5,
slaptisly eel 93,2 Jslw (lial 103 5 L 1) 09yl 6 S5 e (g s (oo O2
2B gl Gro 3 0lj g8 5e)8 JsdS 5 08 )0 STy alisls b gl ST JISGal, 05265
2 5y asglS cdls ol 39 g L ol b s s 5 Sl eMas 5> 5 bingio
a gl b (V) aslioe BB 3 o] b @ 4 Loy (Lo Al wibe) J3l 95 oaluST oMas
] e 4395 3y 0 ialuST 05 03l G lgie 4 pimed 9 A peling ol Sl i leie
ol (Hy 2adlen (B3] JGly S ) aoly (et 038 (53 Of (oialaSTas (i85 o 555k Sz po
() 85 o €8 35 55 9031 SIS0, celazisTy Lulis s o3l

Jos e sl ) (T3) Guigyioh i i Lo G Olois 4 (T4) a9y (190590
ege Wil e g A2 (o a3l Loy 1) (s Sledly (ool puadgilie (liee (190098 93 cnly A5 (o0
i (55 S35 (slossonsn o bl {1F) 393 ol madslio ofisn 53 (ljél 2o oo
ol e (I8l Cage jol ol sl 13955 (90,00 545 b €08 (a2 il e 457l ol |
o) mmolionS] S0 By 51(VF) amd o G331 o igmes 1snST 5 993 o LoDy 33l o
Ao )_J‘ 0 as J._.wl.: Lﬁuwi bsﬂl.g ..\aLu.}.ulyL;o ‘.)9*:3@ OML_\.“J uw‘m‘ﬁ I Mawol a5
b 3 oS i i8] i o (VO AF FY) ] e 3g3g 4 o Joke 4 15T sla G,
Colid L8l a3 5 395 g0 Sl (£)hiS gie > oS 4 y> (lin] IS g Bl 3 sdes
Ll > o9 JUisl 28Ty o 555500 55 (ol Jsbo 3 35T (sla JISu3ly 551) 55,0801 JUisl ol
SS9y g Ol Sl (cdm) A5955 (Sl gey9n g gokaw )3 s sk | (0565 (o )90yt



MOl g Jlgs /s b 6 jlasis /oy Jlu/ (53 3218 (459 (559092 jud dobisg ju L 10

Sy el Klg o bl 9w 298 o0 duST g W Gl el (Wlod)S Gl A9y e (B g
N9 3Ll Gl (298 Mg LG (pl 33)5 JouS gy sl SISl abo 5l (o3b5 sla JB03),
(10 A5 XY) 18l s 5 4

B ¢ i) (s il (Slaptumrg b asnST 5T l3] sla 03l o bls)ld] (sledl 5
)5 )8 e 4555 390 5y Sl el el o blite 3 5 (Ve 5 baigaren 39y 9
lagygerpn 9 (ialust 0o s 1) (3509 IS 31 By G ol 55 ol i (VY Y0) o
ol el Al 5150 o (taluST a8 B3 LT 095 o gokae IS lsw 99 S (0 ()52 59585
72 9 g onadgplio )3 459,590y b 4 4295 L (i o TS o Iy S limg3,
az Al (ol JISoal, b ablis jslato 4y (g3lgn bty yai 31,0 45 30 o ke lgws ol ) (igrslinenS]
Sl 139,05 (sl y0y9m 5 o] (51 o glala,

Lo goyon g 5] 1 el 905 5 eliel Sl yes 3T (Vo0 )) ol Kan 9 ¥ 5k
L (9> (saped Aol dud du iy Jlusloo D131 3o () 53 5315 )5 (g2 3)90 |y 39y
g oS 1y 55Ul b a8 wizbly > 4zim VY ) a5 A8l B s ST B oo Ve I 5+
S Aoy L (1230) ol)Sen 5 Y o(A) conl aily ol (159,85 55 e 5 Gal38] (S 95
onizen 9 45 (o0 S8 |y ()3gden STy 3 g (e (5T slo o 3T GG 355 (slo 90,90
(V) w230 (a1 STy (95L95 b o 2aldl ) Bganed ST pgw B o (190)50 (]
321925 95935 oS 955 A laenST (Bl ()8 Sliy o3 8l s )3 (Ye ) Firgig
Syl 513, g gl Sl o (6 )bline Alaly 695 g 4 8Ly 90,5 |y Mg e
oo ¥ Cile dy i o) b )3 SIS gl > bl ol o5 (oS 5 Bie e 50
L 50y90 g Lol 395 oo b (59187 g jBgand 38T g cllld (a0 Ve a3l sy
Slj > W9y Sl gayon )3 39290 b WS (o Gl (V2 + ) ol (VA) ' (ood My (63065 (63459,
035915 g JUgonnddpnS g s0line (ul3 81 iz go aimd o plonl (sloglis w0 IS 331 oS
deo ¥ AB) o yed kg (4xan AgF) Sl 13l (Vo)) LKen 5 J,SL (YY) 33,8 o STy
LBl 593)S (g2 50y (S 93659 JBgomnd S igu 2 (e (S]] o003 £0
o 5 Ol (Bymae (5] )51 0o 003 PO CAS L (nyed Wi A 155 Bigesd dpS e
P Ao e CAB L o ped aidn B oo 4 (B I8 e 455 g bl 1S o0 T (RS (e g5
G5 Sy VeV Jlo g3 Gl 5 Vg (W) 290 ol odnbite (S 059 SUgeunnd AT g
Sl (hge & a9y Gl igergn 35 g (Relil 0388 Gy poi Al Cudn I gy 000> L
(Veo¥) ohlSan s A Il Jolio adais o Bl (YR) b o Sl i ) i (5] sl 5
A9 e Sl gge (il alae )3 Bgennd dpuSlpgw clale Gilal cel ol s wily bl

2 (Vo F) ghbSan 5 I (F) asle (o (Bl 9 s iBapiges Sledge 5wl ol Bl isd o



o H ... olgc 3 4r 59 5199 (205 iaad 6319 45l (s g

O U915 3935 VU s Siaonido s (sloyseysn b b lopnsT il o & 2l > oo
(VA) 255 3525 (6laline Alal 4395 S yoxe (90,9 oS ]

Sl jly (ROS) (5enS JB8 (sla 595 Galjdl )3 (o85)9 Sl po3 il 4 295 b Jlo o &
ST sl LSl a8 slowl olgis 4y o859 callid S g8 oo b ST 3l cllid zlial o
oo ol 15 ae  doluS] Caul 58 cmpdilo loyd b oaiiS (6 St Jlpl SO Cpimang
Jolite alarly 5 2595 (slacygeysn g o) (Bl (S silsn Sl jos b adllae Jlis 4 il
sl 8509 e 331 5 el o

35 ol 59
Fo doliai jobo as aS aib o jlims oSl JIK55,0 e i35 bl odlitul 3)90 (¢ Lol dnals
abiao b) WAl i |31 5 (255 09,5 93 53 5 Ll il (sages (S Can S oy o goeiily
cadllas plogl 3 a8 o JUi> olain (o859 Aoy g it S0059 & 025 oo (yiekae ()90
Erb Sl ol iy b &S gn ) Limgl 0)93 by A5 Al b Sdgeil LIS s JuaSS
oas a5V g 5> Simgly ol sl gl (Seisloaed o (Saned Slaseio IS S5 dmghy

Lol

o idgesl (Sajolorsd 5 (Sesd Olaseie ) Joio

Erae O3S S0 | B3y adls | (i) 48 039 G| | eg)S
P eSS ) S (e (pSoks) | (W)
(adS> £ 9ks)

il 5l U8 (&ye ey

F\EVY | FVEVA YA/A VYL DAES | MERVA | Y. | s

FYEVA | FeEYIE Y/ VEES | 0EY/D | VY | Ve | ln

OleMb! (539T x> 59
L) wals dolal s yed 4 i po pobo 4y azan )Y dgds g Al o pad Aol duls dus atan 3 )55 09,8
O Jls e g0kl o slasl lmujsy»)‘] oled (gl (Sacld 090 39y olo s Buind io &S oyl 4 ad o5
d9m Al Gy 13 5l gaio 3 bl yed OB (392 005 85 L5 53 )5 Al it i
ooy dads ;o o La dgejl s oslizl (IFN,S32 loJl) ;M ol jl o ped el J S (slps g




MOl g Jlgs /s b 6 jlasis/ iy JUu/ (5321 (459 (559)92 jud dobisg jy L ¢

B3V ol (g yed dalyy Moo slipl (g yod Aol (ogee (995 )5 il dm g 958 o Ve sl
IO i b pow &an ¥gdo)d FO 15 pod dtan ¥ oy £ JIO0 il b ol dzaa¥) o500
023l «g)ls Syt g g3l Aoy 498 9 (59 (Sl Sl 9e5l) 252 (B iy 15T 3o 203 VO
o3l b 8 (lps 1135 (@ye o 2 ) 9hS) 98 Jobo jgdone 4 (19 Canmd ] odliinl b (S B395
Sl B9y 5 o8 Canlitl lpusis 31 MBI jokite ) (b pan S 58130 5 (VY = () Jgo b )
3 g Lanidgail 48 yp0 cph) €85 ool (3595 Al g0l edlitl b (cygail Jgb )3 Baoma 355
Sy b poigyio Sl 0o L alids ¥ ite & clly g (oiloj] €S 4l ¥e 5 S S o i
1y >te Bl FVY lis) ap aly G ) el s 5 528, YU Jos (a8 )3 aly YF) aiids )5 40 05
by ol Aig B hps 45t VD Wihe 4 (ygejl bl 51 4l B 1y g 12,5 |2
U By 38T 38T 3 (VWYY 2 /FY (48> )3 Qb b ys) dholee 32 )b 5l 9 o)leus (Polar)

V) (3 2502 8B 53 p)S5kS 2 5 o o 2

S95 Jolas (S 570 3101
5 (795 5 3l 1y 158 LI8IS B9 eaSTipgus) (s (5T sloygiS16 (g S ojlul ol
dlo po L35 O g0 dloyo 93 ) (6 pSAged b 4B (S5 diged (igya g e 9y S i90y9n
b plogl @l peos (Ll Colu V¥ (65 0155 pgd als o 9 Sl yed g9y jl J8 el VY 3l
o MeaSly 956 5 (RIA) (siglgigml om s (o) Gk Jl 08938555 5 (S 58
e sladiges plod b oy Sojlasl wSaasy clS jleslarwl Uy 59 LSk 4 5Ugemd 2]

A o 4188 o Caom (593 5l o Vo JIA el pag Ll ylej 40 (5,80l gl

s)lnT Sl

t ol 31 5 0Sloe (el pplite & (o (o)l (slagsdg  o3lisel L el cs & pls wledbl
L5 0053 onliiul yg0jl a0 Comd y90)] o Slyes Slyuis (65l prlaw yeend (gl dgiul
Sl 0391 (6ilon by poi Aol ins itano yuiio pl 5 Juols oad odnlie &lpuss LT 398 asuie
N58le 5 51 oolitial L (g )lel il g 4y o s 428,85 55 500y 0 ] s ot Joi5 L 5, ol
el jLaylsgel pwy sl 5 i U9 J (Nired o pd e Sl 5 €85 ©)90 SPSS
Lol 03 oslawl Excel



v ... Jolge o> 59 5199 (2 p0T 03hm 6319 43 a2

el
(P >+/+0) 23,5 osnlin gilon 5 JyuS 09,5 3 13 b yuiite (g ()bolne ol by o3 9,8 51 S8
dglio (gl oo (il (225 9 JHS 09,5 93 o Waygeil iy slaline Ciglis dg2g pas 4 25 L g
olad o> s g)lel el g 035 gl iz o 035 e 093 (] 53 W90l g Jiwe
=75 09y 3 (p=NY) sl jloliine ;i (cp el am g JiB) J5S 09)5 ) Sy
by s)bline [2al381 (p=2/+YF) oS 9559 (P= /YY) b 59y S L op=+/+¥Y) jg0unsdauS 000
5 (p=/-AY) SS9 ol (0ilie > (tl381 5929 L il jed Lk Sl am Ll 8
Olyaeis e LS 20 b ) o 938l 95 saline lynis ol (p=+/WYY) (g g
(¥ dga2) (p=+/-YY) (1= /VA) 3550 oanliio Jloline dlal) (S 55U g0 340 o g

5 S 9385 (P 3l 198Ul B gemdpuSlpgw Slynss (1Sle ¥ Joi
ol 03l (025 09,5 13 (o yo5 1 dms g JB) (g ygs

993595 9 (oS 95 a9, B10 lamS Ty 95U 95 B geums S g Slposs (1 SSke ¥ Jod
Cryod 3l g S

O9bls
STy
Ok | oS | o)k s i) FLEPSOW
2eS) | eSsl) | Jse 55See) ’P o | e o i
(5 e 5 e (s ) o5
(OmsSgon _
(C29lS g0

deuST 90

V¥ Vo0 \I§ 5 VoY &jlon g

VY VoA Vo ¥ VFaA S | oy )l

VY WY VA A \EAY Silsn e

V¥ Vey V¥ ¥y VEAY S | onpes )

o ko (y (Siamsad oy (y90] @l Y g

450U gl5 KWy
0Pty | oS | bl s s b o
STy JVgemd

ST
XYY - IVA Jvs Y \ R

Jgoums




MOl g Jlgs /s b 6 lasis /oy Jlu/ (53 3218 (459 (559092 jud dobig ju EH A

45556 lS KWy

. N 09 S| prgw
Oy | oS | bl g s b o
Sy 20 gomud

</\Y AR ¥y \ <IYY STy esligls

oivs A \ ins oivs a8k

+/¥a ) “/NA i <IVA S 5305

\ ¥ JYs <Y «IyY OS99 5

S 5 4o 9 S
Oll el JLsGnly adgi g (5559 @l yes JUod 4 amd o Lis 4tsdS Jlo 03 53 oel cowd 4 ol
Gyl 5l o sl QB alae g ISl cMae S des l acdl (S 5 ol clacgw]
D133 1 (S Sl ) 5 ol 5 ol 0 35 T 51 g 555 (sipg S S
s ili8l JUé aMae 4 s Ll o 5o el Jsb )3 (V) Cunl (aioluS 05 Slge cilé
Jb b S s e o) e 33,5 sm S slo Sty 55 (53, Y 4 e 3 5 05 o
(VF) 5905 0 dbu] (isluST A5 g ioluST Slge oy ol pae s & il

5 sl ko oy 3l aSamd o LS uiiss cpl (claodls oo g 4ol oel s 4 ol
9 Dl pod d Fusly oy (VA 4 V/E 1) 5,81 5 (VEAY 4 V0Vl 5Ug0und douSTy 00 ¢S]
g ola Jolaw ol (el JISGoly ST ol anily lpss oy yieS (FAQSFS 1) 5lacnsly (aulslS
Leg iz 0ol Jish oo 2 51 g iSUL (V) 0,5 (oo 50 gl 5 0980l Jlisl 2Ty o8 355 00
Kool ol cdké Bl b 5 Lials jslate 4 Yieas! doeis 13 5 dad o iiSTy 5T slaJoSUge
aiiS 4 S licen o yinlihl | 393 COIES SBgemsd donSTpow dlon 5l o lansT 5T 50 05
3 51 585 ko 950 3] (slaJISosly iy 31y 2163 L () (5551 gy g 13
e sl uwl Bl yoi JLdd s aS5 o sdbliie Slalllas 5l pds 10 (V) AiiS o dbul dgui 0 ddg5 02
O3S 1y i pae U g pials cldllae (S g (VF oF) ol adl yiol3dl a5l cpl lsee
s 55 09,5 plalu s sl ecd b ol LYsjl K wls sl imgs 4o (1) Llosls
YA J810s) sl acuds o o ) 4yl b @ el (lp cuslio Gloj g (al2YF) YU cluds
L5 caslie 4yl cdls @y culS p e oS o Cawl 0ud sdaliie Ciladsd I naw o &S | (Cele
03,5 Iy ial381 o3l pl 1o i luST i g b bs w0 o Colyiul dlol b cluds slass b 4
a8 Glaj ass pasie €85 Spgo 3500 bl 59y dnej e )3 & o 3 (Y+) ol
ol 03,8 1y ialS @is 4 3l3l cpl s bS] 515 (B e il LS 4 cons
(¥+)




3 H ... Jolgc 340 59 5199 (2305 ociaad 6319 oSl (s g

25
20
15

Gpsiey 10 0drs
B
5
0 — I_D T T |

SOD GPX BTA T4 T3

558 59 0% (3aat (gla juiia G pad Jlasad ] jlagal

L it ot 5935 Joline s () 930 51 (oin 53 gy, 515 I35 3525
Sligios | (5 D9 cos odnlie (¢ it 4o Lu i3 31,31 ST 1005 o aie) 3505 oanlie
558 o8 Gygo ST s ailiolS 3 (6 sl 4sS g (olitwl Wl yed JLod 4 Wled S i)158 L8
Sily iz yes JLid a lallls jidiy 13 Bl VF) 48 o Ly S (2l oSl (5T () > L
(YA AA ) Wlodgs 5l y0sbslS 5 Lialjal dmls puiiee

Cud (5l9 09)5 (59) 5 5 JBgonnd dpuSlpgw (jee 4358 00 odnliie ) )lg05 & 4395 |
L g o oanliiio) geyd cpl p (938) uwl jlolize acuglas () g 3yl (oYL olds ]S 09,5 &
s 958 e Gz o8 98 )Pl Sl cpl0g)S 93 53 jluST LasUslS Gline o ST 352
2 Lagygygn ol Gliee 292500 oanlineg and oo LS 1) J S 5 (295 Sloog)S )3 (g yigh g
D)1 3929 6yl line Cglis (1S 95 (19059253 LS Lol 18l 0oyt ;03 09)5 4 Casnd (Slgn 095

Bgoazd 28T pgw g S 05 SialiSl e 45T b asudie 3a5 cnl )3 cnl 2 9!
3j9— 1) Bgownd duST g p 45955 b i 3 (B )3 2)15 3929 (VL ) gime (Stwror
OS] (51 ol b lim )l5 g9 A9y yed Ll 457 Jloj 038" eaaliia g 03315 )15 g
Bgamnrd doaST 00 IS Wlosd 59,5 gyl & la S3g0jl 1> Sl g b oo GI3E 3
il Ll (55 €85 g S5l Ay & 85 (5,500 34850 53 s (Y) 1 o 1lS
aS ol,8l )3 05g A ped A g Gle CpowS 95 9 U geuwd JewST g 53 line il yus Sl jslaie
o 9 e s Jole i lgn aise) ol ;L (V) Conl e sl 15,0 (5568 G (Sole]
2l e bygS1 pl 13 jolime il s ool yolaie 4y Gt (Sole]

P99 g JIoLime (WYen Vedjl) (oS g5 s Sl (LS (i o0 Sl o s
g (Vo YV OY) ccil glesten cladss jl b L Giagis opl bt cwl jbhlae pe (VYY)
i 30 yom gy Lhal3al 315 o s}l g5 YV XY5) cotlss lysan cliging j) 5,k
3 i 45 3 il b g olas ) stes Olyess 3, ) oialaS] i Ll Coge Mgy
e G2 yed Qb Jod 4y o5 A8 iS55 pole 3o 3,503 B)bo 5l 9 (V) VF) 2980 (6,48 50



AQgLiusls g Jlgs /s 5L 6 jlasis/ iy Jlus/ (53 3231 (4509 (559092 jud Sobinsg 1o

bS] i (8)VL Cage GlalBl cnl 5 (g WS 5 Wb BRIl g e By S 9
gamard uSTyg0) (1t 5> ST (1 Jolge g (ol b ablie psliato 4y a5 g 35500
b ol (ST GasbslS 5 59,8
15 5 ST Gpan ol Gl b el slalans] (ol e b i g e coles
) oM 59y (shimdgw Olysl Sa cEd a5 T dgmg b (V) A8 e Ty Ll ol5T (la JIGol,
oo bl oS Ayl s @ cuiS g col gl e &S Sloj ofg 4y (Swibelg do b iy slacdlis
ol gl b olyon (pSiw (b9 cid (V8) 95 o SMae camly (Snd (inluST jLié iol38) &
b slnassf) ROS 155 sl ailsiola s i 3550 bbb ish <S8 &0 e IS
ol os Bl s pl 0 (VF) 20,5 LioluSTlis (i3l b sbul 4 e Colgs 50 5 23,5 () 5eST]
2 5 o dgasl 48 20 Jbo 55l g 292 553500 (gla o (69, (e ¥F) Slude slass 53U )
due) oyl 50 sdm Cladss ) 39 so e (plply sl col ol cuels YA 8l ds |0 e dud>
B iy g dumlio Dy90 (B pu g BU) il el 4 cutSp loj g o yed iliste slacis L5k

=

DS

&

1. Alessio, HM, Hagerman,AE, Fulkerson,BK,Ambrose,J, Rice RE& Wiley RL, (2000),
Generation of reactive oxygen species after exhaustive aerobic and isometric
exercise. Med Sci Sport Exerc. 32: P. 1576-1581.

2. Baker,JS, Bailey, DM, Hulling Dyeing , Davies B, (2004) , Metabolic implications of
resistive force selection for oxidative stress and markers of muscle damage during
30 s of high - intensity exercise. Eur J Appl Physiol. 92: P. 321-327.

3. Bartoly,Rosa L, & Sofi DA. (2003). Central of superoxide dismutaze,catalase and
glutathione peroxides activities in rat lymphoid oranges by thyroid hormones. j
endocrinal. 140: P. 73-77.

4. Bloomer, RJ,Goldfarb, AH,McKenzie, MJ , Ngueyen L, (2004) , Effects of any
antioxidant therapy in women exposed to eccentric exercise. J Sport Nutr Exerc
Metab. 14: P. 377- 388.

5. Bloom,MS,Weiner,JM,Vena,JE,Beehler,GP, (2003) ,Exploring associations between
serum levels of select organochlorines and thyroxine in a sample of New York State
sportsmen. The New York State Angler Cohort Study. Environm Res. 93: P. 526-
536.

6. Connhng D, (1991) ,Antioxiclanutrients in heath and disease. BNF Brienfing paper.
25: P. 2-15.

7. Fellman J, H,Roth E. S, (1985) ,The biological oxidant of hypotaurine to touring.
Turin: biological actions and clinical perspectives. P. 71-82.

8. Fernandez,dv,liesy s, Solaril, (2001) , Respiratory responses related to thyroid liver
oxidative stress. free radic. 5: P. 77- 84.



11 B Jolge 550 59, (5199 (05 o 03193 il a2

9. Fischer, CP,Hiscock,NJ, Penkowa M, Basu S, Vessby B, Kallner A ,Pederson, BK,
(2004) ,Supplementation with vitamins C and E inhibits the release of interleukin-6
from contracting human skeletal muscle. J Physiol. 15: P. 558-567.

10. Karter M, (1994) , Free radicals, exercise and antioxidant supplementation. sport
nutr. 4: P. 205-220.

11. Kim,H,Park,JM,Chung HK,Shong M,Kwon OY, (2001) , Thyroid stimulating
hormone transcriptionally regulates the specific antioxidant gene. j Cell Physiol
Biochem. 11: P. 247-252.

12. Li JX,Tong CWC, Chan ,KM, (1999) ,Changes in membrane fluidity and lipid
peroxidation of skeletal muscle mitochondria after exhaustive exercise in rats. Eur J
Appl Physiol. 80: P. 113-117.

13. Manot,sinohara R, Sawaiuy, (1995) , Effect of thyroid hormone on coenzyme Q and
other free radical scavengers in rat heart muscle. J Endocrinal. 145: P. 131-136.

14. Metin G,Atukeren P, Alturfan AA, Gulyasar T, Kaya M, Gumustas MK, (2003)
,Lipid peroxidation , erythrocyte superoxide - dismutase activity and trace metals in
young male footballers. J Med Sport. 44: P. 979-986.

15. Miyazaki H,Oh - ishi S, Ookawara T, Kizaki T, Toshinai K, Haga S, Ji LL, Ohno H,
(2001) , Strenuous endurance training in humansreduces oxidative stress following
exhausting exercise. Eur J Appl Physiol. 84: P. 1-6.

16. Novelli. G. P,Bracciohi G,Falsini S, (1990) ,Spin - trappers and vitamin E prolong
endurance to muscle fatigue in mice. Free radical boil med. P. 119-127.

17. Packerl, (2001) ,Vitamin E, Physical and tissue damage in animals. med biol. 62: P.
105-109.

18. Paler B, Chainy GB, (2004) , Thyroid hormone in fluences antioxidant defense

system in adult rat heart. neuro chem res. 29: P. 1755_1762.

19. Perara B,Rosa If, safi DA, (1995) , Hormoal regulation of superoxide dismutase,
catalaz and glutathione peroxidose activities in rat macrophages. Biochem

Pharmacia. 50: P. 2093_2098.

20. Powers SK,DeRuisseau KC, Quindry J , Hamilton KL, (2004) ,Dietary antioxidants
and exercise. J Sports Sci. 22: P. 81-94.

21. Resch U, Helsel G, Tatzber F , Sinzinger H, (2000) , Antioxidant status in thyroid
dysfunction. Clin Chem Lab Med. 40: P. 1132- 1141.

22. Schroder H, Navarro E,Tramullas A, Mora J, Galiano D, (2000) ,Nutrition
antioxidant status and oxidative stress in professional basketball players. effects of a
three compound antioxidative supplement. J Sports Med. 21: P. 146- 150.

23. Smith,wanasundara P. K. J. D, (2003) ,Phenolic antioxidnts & food. Sci nutr. 32: P.
67-103.

24. Smyth PPA, (2003) , Role of iodine in antioxidant defence in thyroid and breast
disease. BioFactors. 19: p. 121- 130.

25. Steinacker JM,Lormes W, Reissnecker S,Liu Y, (2004) , New aspects of the
hormone and cytokine response to training. EurJ Appl Physiol. 91: P. 282- 291.

26. Tapia G, Fernandez V, Varela P, Cornejo P, Guerrero J , Videla LA, (2003),
Thyroid hormone - induced oxidative stress triggers nuclear factor - kappaB
activation and cytokine gene expression in rat liver. Free Radic Bio Med. 35: P. 257-
265.



AQgLiusls g Jlgs /s 5L 6 jlasis/ iy Jlus/ (53 3231 (4509 (559092 jud Sobinsg (e

27. Venditti P, Balestrieni M, Meo DS, Leo TD, (1997) , Effect of thyroid state on lipid
peroxidation, antioxidant defenses, and susceptibility to oxidativestress in rat tissues.
Journal Endocr. 15: P. 151-157.

28. Venditte P, (2001) , Effect of thyroid state on lipid peroxidation, antioxidant defence
and susceptibility to oxidative stress in rat tissues. J Appl Physiol Endocrinology.
208: P. 151- 157.

29. VinderA, (2002) ,Thyroid hormone depresses antioxidant enzyme maturation fetal
rat lung. j physiol regul integr comp physiol. 253: P. 592- P598.

30. WeitzellM ,Seitz HJ, (2003), Regulation of mitochondrial biogenesisy thyroid
hormone. Exp Physiol. 88: P. 121-128.






