[ Downloaded from journals.tums.ac.ir on 2024-07-30 ]

o] s

mmmmm

9 5U5a 003 OUSY 2511 Y jUs0umnd jlammST g o5 oy bLS

Bl 38 a9 ped 531151805559 U5 40 315 SIS,

oS>

- %

WANTAV 15 G )b TN e il s 06

aS ol sype o bl dmes sl olaus B Jelse e 51T GGl 5 ol slag 5T idte 5 4iaj
Sy 53 o seaay 5 555 U3 52 15 SOD-D Y 50 sems SlST s 55 Ol slojlll e B sl se o]
05 Oby BLI,| ey ol o 5l OB (e s 3 fiﬁézt‘jk_]a\ R R FGIC S R TR -
Al e s by a3 b 5,5 0B L3 3T sladisly 5 5U3ssdeas SSY 5T LY 5 pens eS| g
Jw ) asbigla, dsl 5l ey 5 dllbgls sk a4 (Lo YY=YY) eyl el SIS 5,5 0330 (i s
o e SN e ) s Ol el 31 ol Camds a3 a8 S8 Sl a3 (1YAS
ol o 4 253k s 31 (5805 (0150) OF 31 day ol a5 (4B Yo i0be car 3 gy i ot
LSY 5 H202 s, 5 Real time-PCR 5 31 SOD-D) \ 30 sass SlAnS] s 5 W;T mRNA (5 ,.So3100 gl
L eslaiw| Eutoanalyzer ;| 5055 45

(P2=2 /X7 5 Pl=r/008) Cudls (g5ls pmn ol 2 (551855 5 Cllad 5l dn) al e 53 8 )3 LDH o cloassly
@ 0° 3 SOD-1 M;TmRNA Chle (=700 ) Sl gl pme Sl (60K e e s Lt H202 lals Ll
=T MRNA (s bl ads (gl Blod 51 i (P=2/00) A sy (5l pome (23l e 1 e 51 S
(P=2/VF) A5 5 1S (ouls ire H202 &l usS 5 SOD-I

L Laol s 5 Lol 33 oo J\K 5,5 063 45> LDH 5H202 R L RUCIPRHPERCRE RO P RPN g2

303 guls gme 36 SOD-1 05 Ols  sh3T sladSosly Ll 53l

9008 063 O30 STy U0 SUSY O 50 e JluenS] g S gklST lads

G Jdw glacens Ko s gl glis b iS5 b
)'LM:JC,\;'-}_.» .,\_Mr)dj]éj@nb.::;d OYJ} L}_?LAJ\.;MJM

33T GLadlSGsly [l L b mae 05T (il 5 olie sl e

Teoleas 3 sl eyl alie

VQ‘JJA..A J:A‘ *Yc&ug ))‘).g.:

pole ol (S sl i 550 )
Ol 2 i S

Cow oS B i0s S5 a0 58 095 =T
gl o) oSHD (s sl 5
Ol

il o 5 Al sle 0y S -1
(K g S ¢ Sl ST o

el ot

*
cn g o) oSN (g e o3l e sl i shs sk 55

G335 058 (Bins pule 5 G o5 euSCElS
“4)F-AYFOOPA 1oyils s

E-mail: behrouz_phsport@yahoo.com

PRV

H202 5 02- s Reactive Oxygen Species (ROS) O y—zrp—n
A s slac e s a5 (WEL e ol en (Hydrogen Peroxide)
Sl 5l s al b sl Vlaast s 53 O5aST 0530 s
sya Sl U S s S 5,058 Tauler Loyl aes 5L

S dzer olad 5550 b oSl (Free radicals) ST Gl
el glie Coal alex 51 Cideses lacan 35, Sl

o —as slaben o 5 hade slaggolen (B e
JUSGsly SO Olgmie 4 35 (H202) 05,08 STy 7l s o

Sl ol S o Wl 1y oo S il b v sl s 15T

FIOGTIFF oylass Ve 0,50 I FE) i s5hed Ky pale olSetily o 55 0aCils dloeo

ly

P19 G VY slodaden oF o lacs Ve 5,50 V) 3 (oo oS posle ol€utils (b 0uSabill aao Il ”\/”


https://journals.tums.ac.ir/tumj/article-1-121-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-07-30 ]

Y OblSes 5 5Ll e

3y Mz sl Sl Sl ol 53 o pastay 3T GLaJISs),
o=l aS Cend s 8 C%\}QM\ b 53 s
Weas o 513 36 o 1 SOD-1 55 Oly 031l 4 b b astls
SOD-1 ﬁ}j 55 Ol DL s ol Gt Gida ) ol

Al e 55,5 063 43 H202 CJMJLDHQJMWW

wron U:’JJ

sdoxie slas Solil L o 2 e g5 3 Sl e
Il 55 amgsl i S35, 05 3505110 OF 55 oS il e
L G 3 oS8 cdbls Jle Y=Y s aels 3 \YAY
503l 53 S bl G Oldal s e s La S5 e
Cans 3l AST b a5 ol a5 O Cidestes |l
et 3 A3 ged eSS 1y kS sl iy OUT S
plas s )8 A QLT Sl aebionls ) o 5> OS5 S
S 0583 ol 5l G > e s Saelogs b i s Ss el
(o 8 5h8) 035 () 35 Lol s s pnsl (53,3 sla Sy izl
(=77 J—2,> Body Mass Index (BMI)kg/mY sless el
Q;-\J:_ﬂ.«\%,_ﬁﬁ)l{ﬁé}(a)-g-ﬂbrky) Col il g jlis
sk 2l 5wl Ll s s (S eIl 5 (aids /0L 8)
LDH 5 H202 jldis piomes 5 SOD-1 G5 0L wl cble o)
Iy 5355 ool 5l Yml s Lwi@? Shos O fml luie &
RNase Free & DNase Free (Greiner Bio- (s - A 0+ 003
EDTA sLaxl d_s o5l (g 3= One, Frickenhausen, Germany)
A els 5 g nd e V0 0 SIB g s Kos Yml s A ase
53U Bl eSS C sl 3 05 5 gt sla0 UG
ol b il slayl bl oSS
P W [ 3 PP RUPYS R SRS PP RCIN [P
o Bl (g5 aids v Do w1l b s g1 45 A | |
A0S 5 el 4 g5 5 (NordicTrack., USA) Ol S 515 NEC
Sl o 5 ot (Sl Dby LB e d e 5o e
P2 U=l Vo ce 5 Ao T e o Sl g el el
Aol plnil a5 e e adds Y L o0l 5 dowy sl

|l S sl sla s Ld (6 Sl o ol S35 4 pY

Tehran Univ Med J (TUMJ) 2012 July;70(4):212-9

http://tumj.tums.ac.ir

o) o &s Sl O ST 5T sl 5T (s3lulay ial3l o s
S s L5 3,00 2alS o b 5l Lag T ol 755 5 e
1 3157 SLadlsGsly mhaws ¢ plionnST sl 2S5 adsl (5,8 ISCs
SOD-1 L CWZN § 55 35 o eS|y w31 kins o j2alS
3 e sl 5l S ol SleS] 5T lagy 5T aker
53 1y Gl i SOD-1 s 5 e A 5 55T SLadISLsl,
3 ok 53T SLadSisly slacal sl 51 s S s
2 oG8 ol 53 e s il B3 s Ol e diles bags e
5 S sl 56 Cow SOD-T culls onl by s ls sige
L5 llod o5 i 48 3,8 e 13 50l 3 Kol e
Al o slize 5T ol Sl el S 035 S
Sl 4 03,8 1 a3 3131 53 5T ol b 4S5 5 e
il el odd SIS S Llas 5 50 S Sl S
o5 Ol (s Sl i aS el el 55158 Cases axlllas 5
Slac s 51 s (glad = Oyl 4 53 3 1, SOD-1 o 5
laasl L ol a8 ias e Sl ol ine 55k 4 s
Sl enS1 s s VJJQT s a Sl s e Cordova s Sureda
Lo oS e Ul Sl s 26 o oy s 5B s
b ol Gladsl, Wy s w0 S cdles cuad il
ol me Sl o e st 56 s S e o 3
3T SLadsly 6 osll oS3 el Sl ea il
s b el i st e SOD-T 5 0l b el
Lactate U550 83 SLSY 530 a8 conl 01 a0 s s
ol e B a5, s Jles il s Dehydrogenase (LDH)
5 s, 5 cld i edhe T ol 6 (sosbar ls WS
55 Ohas ladshe sl el Ll sbul 3 (lSY 5 65 )
LDH b (2ol 3l cpdioms 51 s spcnl 51 als 6 s 28
St gla s slie ool 5l 26 1, S slacdle 1 s
U ol ol o ol 0di aseie Jls pl b kil S 55158
SOD-1 Lo sea see e ST 5T (sln 55T 35 Ol 3 o510 4
oS das e Ol 50 Oladlle 5l 5 asOlor il e IS 3
g 5> A e g LDH (031 51 (6 5 e 51 05
LS, aS ol O odnsOlis 59 g0 baandllas 5 s iass )

5 sl sla s la L 55,5 05 3 SOD-L 5T 55 ol


https://journals.tums.ac.ir/tumj/article-1-121-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-07-30 ]

8555 565 o3 5T SO NSl 5 655 stat0 SUSY w53 ) S6 s ShueaS iy pon 5 Slo bl Y

Slaxt S5, 03 o 31 8l 2) @3lsl 55 4 DNase Yl
an abg e o (lae JSUI I mL 055380 51 e 5 (DNA L
Wl abss o s & 25,5 513 =Ve C 55 55 aids Fr ks
Random hexamer L oligi (dt) Primer Yul s DEPC-treated water
Sloed 53 adds iy 5 A s> -3 Primer (Fermentas., Canada)
3 5 45l Dry block 555 Ve €

9 dNTP 10mM mix Yul o Reaction buffer 5X Yul
Ribolock ribonuclease transcription inhibitor (Fermentas., \pl
Sl A e S e Bl I e 9 Al en 58l 5 4y Canada)
A S @jim‘voc B

RverertAid TM H Minus M-MuLV Reverse - )-_BT Yl
A e3g58l |3 55 4 (Fermentas., Burlington,Canada)

51SOD-1 55 0l &l (6 —Se31001 (gl » Real-time PCR
Corbett- Rotor gene- 6000 (Corbett., Research 4 b 4 o Ks
osle ol b 05 o 4y by e sla el i LS eslinal Australia)
Bioneer, ) o5l kwy 5odd I b Primer 3 58l = 5l
oslatal 3590 Avnm plg cLle L LS (6l 5 0dd s (Germany
S 1

plil Syber green 1 &G 5l eslizul slun Lo 2Ty il ol
33 DNA 4 Real-time PCR 22 S15 b Syber green S, .5
SV Jadr 3 A8 e sble a5l 58 5 el fate glas
sl Sl el 3 HIK505 0L e 55 0k e el
Slye dan ol a5 ad 31 SO Olge .l ois 5 aseie
4 CDNA (sl 4 5 A eslixul 35 CDNA - 4y STy 53 395 50
Laesls SBT3 L3 OLL 53 .5 635331 DEPC water ab 3 0 53
Real-time Sl a3 o el w4 (Melting curve) w53 jove
souls pasl s OG5 ol 5,50 05 4 bg e S U s vy 5 PCR
Ct of target gene- Ct of B-actin ool Laesls ):M;T Slpasd Al
05 Cycle Threshold (Ct) &l =l 31 4 4a5 —a ;3 O gene (ACH)
A acals 3l Olge 4 B-actin 05 Ct 5 ab gy

S5 el 105354 41y 6,8l AELLST 2
Ll S slss L ST ol e e H202 (6,851
Pars azmoon., ) =Gy L C\ <l Thiobarbituric Acid (TBA)

Roche., Eutoanalyzer 3| esliul b wd (g ,8o3l0l (Jle 5 (ran

Sl oLl s s slaasped ol 5 his s
g o Smdlad plall Gl ey (A el gl el S
i p 5 033 5 O Yl e & sdme OT 1 da ol
les 53) Sel 33 Olo3 e 53 S Sladigal ples ol Jas
JUisl 5 5 Sy ple oty (55505 5l oKitylosl o (FC
Volume Oxygen Maximum (V02max) a—wl>=s o 4> .3
iy polazl 065 4 Jge b ) (e O05S] S10)

s O3S Sl
OF/+V=(+/VA¥xkg 0350+ (F/8Vx Lo/ oln 4 o) (/) ¥OY X5 0L 5

RNA (5lulas SOD-1 55 oly a&aulesl iy,

CDNA 5 ~bwe iy, 31 JLS 5 RNA (g5l (gl
WS Jes 25 SR & e 055 5l el 2l s

Sleslazal b 5 a4 S EDTA slisl Ao 3 e 05 Oml
Lol 3 53 43 10 e a5 ek 1) O S RBC pyssel S
@I 6l 3, el JEUUESI W S PV T W 9~~g)\‘°C
e e RS el pin S s W PBS e G L ed e
53 L Jéze RNase free 5 DNase free (¢ 2 e V/0 sla 55
#xV+" I3l aq RNXTM-PLUS J g doe ) s S sy 4l e
Sled 53 43 ey Dls & s 5 S 02538 5 S 4 sk
Adea gl o B S Vel s S a e LS SN S
s Sl 10000 g 5 ¥ C Lyl 5 s s 10 ke 4 aelsl 5
RNA (g5l 45 ooy 56 e 0313 OIS O 5 &35 4 s S
Jodome a5 it S5 sy S 5 5 bl oy
Sles 53 aids 10 5 WLl J5ls 5l 5l ol a0l 1
O3 stss gale b Sk Bl VDt g 5 F C s S 4 SIEC
e, LBl s Km0 IO 1 2l e S, 5 A5 i

)y 5 oS 0355 DEPC-treated eater Yopul 55 S 8 o
5 S 6ol3a Ve C 8 s e aalsl

(RevertAID TM Firs Standard cDNA <—_S ;| :cDNA L.
G—Db cDNA =L (gl synthesis (Fermentas., Canada)
el 5 Oy e sl S 5 el s

— 3 & 2 DNase I reaction buffer 10X 3| Ypl sRNA \pl
DEPC- (Cinna gen., Iran) law s 5ol d 4y (¢ ) e V/0

sy Al o treated water

FI9GPIFF oylass Ve 0,00 I FE) i sshed K5 pple olCitily o K55 0dCiils aloeo


https://journals.tums.ac.ir/tumj/article-1-121-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-07-30 ]

Yo OlSas 5 5ol g

(P=2/Y00) 555 ol ,ad (5 15 e Pl 33l b dlad 5 sy alsidl
yuﬁ\&waglpguaﬂ;\@wuuﬂ
gl (W dod) P2/ Y) Gl (ool mme 5l St
O 3l dony colu a5 e ) dny alslBML SOD-1 v 33T mRNA
ol 48 AE asiie gobl gla s o b Ll ol 5l gd b
RPos] ) AV J1s503) (P=2/84) ol 0355 s sme Ol oS
V”«J'“.T Ol ®S e oS 3l OLAS Mixed Regression Models bl
313 395 (Gols pme B3I IS >l e Jsb 55 H202 5 SOD-1

Y/4 SOD-1 55 Oly H202 Clz.ﬂ 05 a3l Ay s il 4

D Afes
T
g
B Bl
3
|
oo
el
3
2
3 e
b sl b S
Sl

Sl iz Jol 0 55 SOD-1 ﬁ;i S5 0k N —la e

SOD-1 dj gl.:o BL) ealaiw! S48 d\“}“ﬂﬁ, ;’“-’J B _J_’u\’.
H SOD-1 Forward 5'-AAGGCCGTGTGCGTGCTGAA-3
H SOD-1Reverse 5'-CAAGTCTCCAACATGCCTCT-3'
H p-actin Forward  5-CAGGTCATCACCATTGGCAAT-3'
5-TCTTTGCGGATGTCCACGT-3'

H p-actin Reverse

S350 005 (5P s Sns Y —dadx

Meanz SD iin

YY+) () o
Vo /ALY /XY (cm) A3
O/ \£O/AY kg) 353
OY/S£V/AY (ml/kg/min) Vo2max
Yo/0VE) /P (kg/m") BMI

VO, Max=Volume Oxygen Maximum, BMI=Body Mass Index

Tehran Univ Med J (TUMJ) 2012 July;70(4):212-9

http://tumj.tums.ac.ir

sylbul o b Ol 4nslie g COBAS-MIRA plus (Germany)
¥ s g s S 00 05,5 J L H202 (685l il
5 e 35,8 oSBT/ (Merck., Germany) G i sl 2 oo
TV A S 5l 58 st Yl Ol as 03,5 WSS 55
S5 3l e 5 0l WLl b3l ) 4 (Merck., Germany)
S G J s b S J s 2 4B YO D 4 S
s b ohbasl slaad oY e oLl 5y 358 g0 0313
Sl a5 03500 Ll Jlo 5 Jibs Yml Ol 4 03,8 ST 3
055 L aiBa V0 Sods 4 e 5 03500 WS04 4B 5 JI S
Jsdoen) T 508 05,8 1o 51 g 5 03505 55 Sl Yo v erpm
e 55 2o OYY mse Jsb s (6558 e S esll (os)
e H202 o lile 5 S planil SOML Ul w0 Jbo 5 L
YY) ) sl e an JLESH I e ol e e
YO /0 il bl S5 )5 (CTHI604) Ob g oS giel 5
osmpd ol 53 055 o sl eslizal b 2d e 53 Jpe BN Y 5 A Y
Chle (288 1 eslial 5)5m 3 INkal s py S 5 4
A3 S s W gad s s H202
S S o3l U550 SSY (g Sl aKalsT i
S ol Guims 3.3 S (=l>_=}\ Eutoanalyzer ;| LDH V‘iJ’j cla.ﬂ
Sy Laesls o b &S Om ! » Kolmogorov-Smirnov Osa3l
ind Cens gLl Lol Mixed model (5 Ll 23,
03030 5 4l Sl b el Ciliis | e 4nslis g1, Bonfreoni
S3le = esleul Ly P<e /00 Laesls Loyl oyens sl 2 Regression

A3 S eslinul Excel 2010 5 VA &l 5 SPSS

laasily
03,5 jasia JISE5,5 003 (SSdn s gla Sns Y dodr
Mix Model ¢ sl 5JUT 5l esliul L 48 557 Jsds .ol
LDH c]a_.ﬂ S el ol 6l—u§ Sl a3l <5L>.u.\ (Bonferoni)
Sl e Rl 555 005 5o sl b e 5l ey dloBdl
Sl s L 6oslS, ale e 55 a8 (P=4/0+4) Conl azils
oI5 smnn Of sl ol el b oaslis s Olorpn Ll ¢ 2als

H202 o ble Jl> ol L (Y Jods) (P=2/0Y8) ws 55 S


https://journals.tums.ac.ir/tumj/article-1-121-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-07-30 ]

8555 565 o3 5T SO NSl 5 655 stat0 SUSY w53 ) S6 s ShueaS iy pon 5 Slo bl Y\#

gl ol Va1 il Jge 5o acdl e 5o sslans]
Shesls 5550 cpl 4 Olg oo 1) L0, Al e 53 H202
Slaco b a8 55 dalys Coaal e a5l S5 K3 S am
S s S sl 3l s 1 sl GGl clle e 2353
DL H202 oo ol = gla gy oS Midas o (28 o
35, S asie ) 4K ol 5 ol Gdes s R,
AU s Gl S H202 Loy sl il (o
ey el Sl oS Sosbar oS 3 5 e slapar s
S35 e 5 Ales gad o Ll 3T g JIGsl, 5 LDH oo alal
Ol 3 (5 S ge A LDH o 35Tyl 58l oS ol sl
gl oS Sl 5 b glaaily 5o e Ol sl T sldISs,
H202 bl g si0ss 6 Sador SRl b 555 des sy
bl 53 Sl 2alS L Olesen 5 L2 o en Sls ame 15 L
Gl e il 53 H202 (655l 5 al o 55 3U5 5,008y sy
LDH o 550 Yiai| 5 331 sladlsSl, hl3) dl opl bl
V58 SOD-T 55T 55 0l 53 St sl Sl el (S
Sl Sl ssel Ll 5l SEU s BLI ol e3liul Ll
S anl o oLl OF 4 43S Sl 3 oS Sl Sla 55
et 5 SOD-1 55T 55 Ol e & sl OF LSS ¥ Jskr
13 3 5my Solagms 6 5 Ll 5,5 OB s H202 (<
53 Sl Al S A (6151 4 SOD-1 o STMRNA &S (5 sbay
Cel LDH o 55T Ll el e il 531 A5 /4 H202 o
LU 50 55 oy 5 555 003 SOD-1 35 Oy 53 (5 ,mis m'jf@,a
Slam sl 4 il Ol r baal cpl 515 318 ()l s
2= 3l g ol (S5 ST5m e lSe 53 LDH siles L gl
S Jle Lo 5wl (6,80 L1505 065 b3 St B
Sl S5 Oty ols oKaus 1 5 tzas ST LI,
Al 3Lzl SOD-1 o 35T 51 S5 oad LDH o 5T ST L e
SWNPESENIEEISTISUYS §o): 05 I-(Hpp P g5 Jlexl ol
o baadlae plo b Gl opl S s 03 ) esdle
2345 Sosban oS sy el 5 alls bl w Ol
Ol o5 Ll Culled &S ol o 5,158 Cases (gla )
o313 il 5l glacs = Ol 4t 3 53 15 SOD-1 551 55
VJJ_,T mRNA = Ll 4S 5,5 5,055 55 Lambertucci "l

ilitea Joml o 53 5U5 50085 SUSY 5 055,508 STy O ks ¥ —Jgue

(Pr= 4l b b (6550505 amlie 5 Pr= b S b e dles 5l de avglie) Clad

Sols e d“" Meanz SD e
Pi=1/Y00 Ll - Y/0+£) /Y (um) H202
Py=+/+Y4 [P /AT /YA

s, Y/ fE)V NS
Pi=+/++4 Ll I OVYEY VO (um) LDH
Py=2/+Y8 [GNPE I AQNVETNY

RET P AFVEYVY

A3l e s sme P<e/40 3lis «Bonferroni test :( Ll & ye 3

L B30, OSY 5 O5pd deSTy Ok e bl —dgde

mRNA SOD-1
b e B (/40 Oluebl aloli) P
mRNA SOD-1 B0, YA GV 40NE) /g
LDH (g

H202= Hydrogen Peroxide, LDH= Lactate Dehidrogenase, SOD-1= Superoxide
Dismutase-1

AEL e s xe P</00 uslie Mixed Regression Models g5l o 050

SOD-1 55 Ol (s Lol L(F Jsdr) (P=2/01F) bl 2l 31 a1
ol aS gy ban s 1S (ol sxe LS LDH cbals
S-S5, 0L 53 SOD ﬁjj 5 0k 53 b d LDH mlas

(F Jad=) (P=2/YVP) sl

Sow

.

H202 . _bLls sdulsd oA s S s Ol G CJL:J

A s el S, 0L o | el
sy ol 3 Shas glacan] (il 5 b me OS] S5
ol L BLS S s ladllas 31 5 5 aS (g 5bay s e
Sedulh Culled ol o3Il e oS Wles S 55158 H202 clale
S Rl 5 3T JWSGsly ol sbala, 5 A5 sl
Lt ol Go b 51831 GladiSGsly aS ol 4 s s

YT

Al
ol Ll i sl s Sat el ps ds b s e

FI9GPIFF oylass Ve 0,00 I FE) i sshed K5 pple olCitily o K55 0dCiils aloeo


https://journals.tums.ac.ir/tumj/article-1-121-fa.html

Y\V Baradaran B. et al.

o Wi o 5T ol s nal8) Ol cdims (550 il
s (55 Ol SRl Bl (lins

oS S 05 o i e 5 Sl G gl 4 am 5

bl ol G b 50U o g 4 s S, L8

ol 55 0l s deuled e abilie 31T SJISGs), L SOD-1 o 5

6“;»—.’.)—31 O O Y A N P3P PR [ P ("Uj

o 8555 065 L3 sl opl S5 Ol L3 3 LDH wdlea gl
slis (6 Se3luil SOD-1 Ll ol s 5 55 LI (5,00

s 4> 55 3 (S Slid 53 33 S e slgii a5

s Rl Sl M wboLL 3l s dlie ol s, S 13

s je 53 o st (Slad shos 56 gass JAnST s g o 5T 35 0L
Y-OF4 WS 5 WA Jlo 53 Al ol )8 whaie s "l 06
I Ot 5 |l o) o8NS Colam b a8 AL e Al
oA nS S 5l J 555 065 5l St el Sl ahs opt

.JJ)‘}L;G rﬁk&\ oA Q—i‘ BE

References

1. Tohru F. Extracellular superoxide dismutase and cardiovascular
disease. Cardiovasc Res 2002;55(2):239-49.

2. Thara Y, Hayabara T, Sasaki K, Fujisawa Y, Kawada R,
Yamamoto T, et al. Free radicals and superoxide dismutase in
blood of patients with Alzheimer's disease and vascular
dementia. J Neurol Sci 1997;153(1):76-81.

3. Nevin AG, Serkan H, Deniz E. Effects of different resistance
exercise protocols on nitric oxide, lipid peroxidation and creatine
kinase activity in sedentary males. J Sports Sci Med
2007;6(1):417-22.

4. Leeuwenburgh C, Heinecke JW. Oxidative stress and
antioxidants in exercise. Curr Med Chem 2001;8(7):829-38.

5. Limaye PV, Raghuram N, Sivakami S. Oxidative stress and gene
expression of antioxidant enzymes in the renal cortex of
streptozotocin-induced ~diabetic rats. Mol Cell Biochem
2003;243(1-2):147-52.

6. Tauler P, Sureda A, Cases N, Aguildo A, Rodriguez-Marroyo JA,
Villa G, et al. Increased lymphocyte antioxidant defences in
response to exhaustive exercise do not prevent oxidative
damage. J Nutr Biochem 2006;17(10):665-71.

7. Marius-Daniel R, Stelian S, Dragomir C. The effect of acute
physical exercise on the antioxidant status of the skeletal and
cardiac muscle in the Wistar rat. Romanian Biotechnol Lett
2010;15(3):56-61.

8. Chan PH. Antioxidant-dependent amelioration of brain injury:
role of CuZn-superoxide dismutase. J Neurotrauma 19929
Suppl 2:5417-23.

9. Kovaceva J, Platenik J, Vejrazka M, Stipek S, Ardan T, Cejka C,
et al. Differences in activities of antioxidant superoxide
dismutase, glutathione peroxidase and prooxidant xanthine

11.

Gl 3550 S hse 5o LS (5l laclled C3laze SOD-1
s alins gLaasl « Morikawa Lel .ol axls il 53!
148 QUSL5L 55 SOD-1 o o875 503 5,18 Gioes ol (il
Sl 3l 013 8 15 el (5, Ak T Sllad Sl ey i
s Lambertucci) -p—dise ol golal RRCEWTERE Sols s
Sl Ssbl e 5 2o Sl gl xSy e (Morikawa
2l oml 530k se Jelse 311y Geli 53 0AmS S L sl 3l
sl 1y =g J=Vs Fisher w ) s Ll Lles S 5,058 (SOD-1)
= Jls il gl Sy 5 e ) (Ll e
oS SOD-1 351 (535 0l 4 s S 318 a5, B30
) dled (S b s ol e I3 Il Sl el 6
o O pizms cpl 3 S (ol sme Sl Sl V—L}j
S5 as slaasl s 1T sladlsTly wosl il ol
Fl 53 55 K855 063 6 5,5 sy Jlenl ol 1 iles S

O (=3 0l L avglie 53 15 SOD-1 o 5T e H202 238l &

oxidoreductase/xanthine oxidase in the normal corneal epithelium of
various mammals. Physiol Res 2007;56(1):105-12.

10. Cases N, Sureda A, Maestre I, Tauler P, Aguilé A, Cérdova A, et al.

Response of antioxidant defences to oxidative stress induced by
prolonged exercise: antioxidant enzyme gene expression in
lymphocytes. Eur J Appl Physiol 2006;98(3):263-9.

Sureda A, Ferrer MD, Tauler P, Maestre I, Aguilé A, Cérdova A, et
al. Intense physical activity enhances neutrophil antioxidant enzyme
gene expression. Immunocytochemistry evidence for -catalase
secretion. Free Radic Res 2007;41(8):874-83.

12. Cérdova A, Sureda A, Tur JA, Pons A. Immune response to exercise

in elite sportsmen during the competitive season. J Physiol Biochem
2010;66(1):1-6.

13. Groussard C, Rannou-Bekono F, Machefer G, Chevanne M, Vincent

S, Sergent O, et al. Changes in blood lipid peroxidation markers and
antioxidants after a single sprint anaerobic exercise. Eur J Appl
Physiol 2003;89(1):14-20.

14. Tanada S, Higuchi T, Nakamura T, Imaki M, Matsumoto K, Miyoshi

T. Evaluation of exercise intensity indicated by serum lactate
dehydrogenase activity in healthy adults. Acta Biol Hung 1993;44(2-
3):153-60.

15. Choung BY, Byun SJ, Suh JG, Kim TY. Extracellular superoxide

dismutase tissue distribution and the patterns of superoxide
dismutase mRNA expression following ultraviolet irradiation on
mouse skin. Exp Dermatol 2004;13(11):691-9.

16. Li SS, Hou EW. Estrogen-induced expression of mouse lactate

dehydrogenase-A gene. Cell Biol Int Rep 1989;13(7):619-24.

17. Tartibian B. Assessment of Physiological Index in Sport. Tehran:

Teymourzade Press; 2006. p. 39-41. [Persian]

18. Fisher-Wellman K, Bloomer RJ. Acute exercise and oxidative stress:

a 30 year history. Dyn Med 2009;8:1.

[ Downloaded from journals.tums.ac.ir on 2024-07-30 ]

Tehran Univ Med J (TUMJ) 2012 July;70(4):212-9

http://tumj.tums.ac.ir


https://journals.tums.ac.ir/tumj/article-1-121-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-07-30 ]

Correlation between superoxide dismutase 1 gene expression with lactate dehydrogenase enzyme in female athletes Y\A

19. Bloomer RJ, Cole BJ. Relationship between blood lactate and
oxidative stress biomarkers following acute exercise. Open Sport
Med J 2009;3(1):44-8.

20. Yim MB, Chock PB, Stadtman ER. Copper, zinc superoxide
dismutase catalyzes hydroxyl radical production from hydrogen
peroxide. Copper, zinc superoxide dismutase catalyzes hydroxyl
radical production from hydrogen peroxide. Proc Natl Acad Sci
U S A 1990;87(13):5006-10.

21. Lambertucci RH, Levada-Pires AC, Rossoni LV, Curi R, Pithon-
Curi TC. Effects of aerobic exercise training on antioxidant

22.

23.

enzyme activities and mRNA levels in soleus muscle from young
and aged rats. Mech Ageing Dev 2007;128(3):267-75.

Morikawa A, Inamizu T, Han Y, Nagata M. Effects of Exercise
Training on Superoxide Dismutase Gene Expression in Human
Lymphocytes. International Journal of Sport and Health Science
2004; 2(3): 187-194.

Fisher G, Schwartz DD, Quindry JC, Barberio MD, Foster EB.
Lymphocyte enzymatic antioxidant responses to oxidative stress
following high-intensity interval exercise. J Appl Physiol
2011;110(3):730-7.

FIGEFITF o)lad Ve 0,00 P i o hed (o pale olCiils o iy 0aCiils alseo


https://journals.tums.ac.ir/tumj/article-1-121-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-07-30 ]

mmmmm

I ( ] ]\/ I | Tehran University Medical Journal, July 2012; Vol. 70, No. 4: 212-219

Original Article

Correlation between superoxide dismutase 1 gene expression with
lactate dehydrogenase enzyme and free radicals in female athletes:
effects of incremental intensity exercises

Behzad Baradaran Ph.D.!
Bakhtiar Tartibian Ph.D.?
Behrouz Baghaiee M.Sc.>*
Amir Monfaredan M.Sc.?

1- Immunology Research Center,
Tabriz University of Medical
Sciences, Tabriz, Iran.

2- Department of Exercise
Physiology, Faculty of Physical
Education and Sport Sciences,
Urmia University, Urmia, Iran.
3- Department of Laboratory
Science and Microbiology, Faculty
of Medical Sciences, Tabriz Azad
Islamic University, Tabriz, Iran.

*
Corresponding author: Department of
Exercise Physiology, Faculty of Physical
Education and Sport Sciences, Urmia

University, Sero St. Urmia, Iran.
Tel: +98- 914- 9265568
E-mail: behrouz phsport@yahoo.com

Abstract Received: January 29,2012  Accepted: March 07, 2012

Background: Inflammatory enzymes and free radicals are important factors affecting
the immune system. However, there seems to be no detailed information about the
extent to which these factors can affect superoxide dismutase 1 gene expression in
female athletes, especially in incremental exercises. Therefore, the aim of the present
study was to investigate the correlation between superoxide dismutase 1 gene
expression with lactate dehydrogenase (LDH) and free radicals in female athletes after
an incremental intensity exercise.

Methods: Fifteen 22-24 year old female athletes from Urmia, Iran voluntarily
participated in the study after completing an informed consent form in 2010. Venous
blood samples were collected in three stages: prior to, immediately and 3 h after an
incremental exercise (12 km/h at a 5% gradient for 20 min). Real-time PCR was used to
assess superoxide dismutasel (SOD-1) gene expression as was an autoanalyzer for
hydrogen peroxide (H202) and LDH concentrations.

Results: LDH concentration significantly increased in both stages of the exercise
(immediately and 3 h after the exercise), (respectively, P=0.009 and P=0.026), but H202
concentration significantly increased only in the recovery phase (P=0.002). SOD-I
mRNA did not significantly increase in any stage of the exercise (P=0.05). Moreover,
there was only a significant correlation between SOD-1 mRNA and H202 increase
(P=0.014).

Conclusion: Incremental exercise increased H202 and LDH levels in female athletes but

only free radicals had a significant effect on SOD-1 gene expression.

Keywords: athlete, female, hydrogen peroxide, lactate dehydrogenase, superoxide
dismutase.
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