‘;m@ 9).9 Ao

2 o909 5ol Cad Al S 1 U U OYSS GaslisS (gl JaSte
JWS Glga o585 15 (g5 (ygawliamS |y dud

bl s s Mo 100 ‘VL;.{L.O‘.g 5950 J S il ‘&\L;Lml).é bledgy dgns

Ol s I olStily (o559 pole g (S i (gouSutl (25559 (ST b 09)5 «(oBjyg ST Myl ol

Olnl el ag dpm Il olSiils (15559 pole o (S i 0uSily < oys (8555548 09,5 <oy (S350 Hledild

2Ol oyl o dedl Bimo ol ¢ objyg pole g (S CunrF 09,5 (il g (39,8 9 B (D319 (ST b (1S gl

Ol el e pte S oKy Sl psle ouSiily (B9 pole 5 (S Cun 09) «(oBiyg STl ied Sk

Ol Ol (it St (S pole oSl o gilie 5 201900 348 (GouSimgRy 52500950 338 (Jole ol Sladod S s ¢ sandign sludils

5 % 1t 1 =

WAY/ oS/ Abypdy gyl WYAF/Y/0Y il o b

2SS

SlaolisS (g3l foSo Sl gy pole 5§ B 35 g0 gmime LSl lsyaml Jolse | (S bS] LS tdeade
dlse JBB 01353 53 (Bgye gmlienSTy S 3 (8559 (ol b anly G I S Al S

5 (&5 OISE B puma) (2265 09,5 93 )3 Acbicld pyd eSS Sl dmy 585 V8 5 Csl (540 £53 | pol> 3ot g 9 B0
Spaely= )5 A (lim 4 59y po = G OISS 5o, ¥ (055 09,5 2y €8 3 (325 )3 (@ OISS By pie) J S 095
An Al ¢ 089 (soul B Cullid Sl S (sl o duw )3 00,8 CS 5 018 (B)yg Clld )3 09)5 93 & g dw jlam g 3y
A5 4,8 1540 (63 pglle 5 (H2002) 05,902 201y 650)1] e sy 055 Wged i Sl am ol o 5 b
gl yo b (5)5lS5) ol g Codlid Sl amy Jolie (i oS (Slaunlie )5 1S 5 228 09,8 ) 35T (3 (glle 5 H2O2 s a8l
Jade 5l J S 09,5 b duglie )3 &5 WIS 09,5 Jls ol b (P +/+0) Cli ()l sine i (29,5 00950 (samalie) 13 plsl 41y
00509 S dm AloliMly (D=0 ¥) (VoA /EV: S ANOE /Y0 2 028) Goiyg 5 S8 galbye aw o o g8 H2O;
S0 J0yg3p (VA s A/VENY) o] 5 sm cele S g (P=2/-0) (YNVEE/OY: S OSAEY 2 y50)
(P=-1--#)

Obr 2 B gy wnd Glapasls Gl Sy S8 & oM SaeclisS Gpae Yieinl 16 S Aol
el S5 JBb Gl 53 (o859 ol b sl Il

Oy Fl5 S (59 10 §lgals

E.mail: Nasibeh_6@yah00.com : Jstue ot 5t

yva



JoSo b

0% » ol il st Vsl o] Slawsl ol
Dy daled Coonl Bl Lmol.\wflu:ﬂ

5 Slelyd lads OT P& Cwl Sy oA MG
5 ol g oresls aslea Jsb (slaglas] ol
SIS psboar b g G OUS )ls dg2g gl
S Sz Daelis] Bals 4 B laagsigWe
b (V) s LDL claopsgngd ales )
b M Sse S5 Bpne aST Cuwl 0l asuiie
LgA.mlyi’: JERCIN .(\\) .).))fL;a HDL L)MJ‘)B‘ 4 i
dyg0 WM ojlil o dad o i &S Cowl sy )
S e 5L oysy (e odlizl
S92 Jald yidn Cilyeds 35 ol )0 dg2ge (saSggM
i LS sl g S s e 1Y)
VY) A aales

SlooligS L8l b blsy)l 3 4,5 g sla oy
395t amolienS Ty dod gla sl 5 & oM
2B 2 ea 38 slarp 3 oyl 5 9,0 ol
Cud S 5l B an VoAl oM plae B puas
Spae a5 08 (IS €429 Gy 2 Dy
sl GlaplSsule p (bme bl S
& e Jbeplh wwls 1L-10 § IL-6 jgoen
&5 M5 09,5 > F2-ISOprostanes e jzals
5 sl (V) 48 JyuS 095 b dwglie > opyed
9 ool 4 Cwglie ials 4 oo S Culld ol e
Jeopll (V) 20,5 0 b LilaST i g
b5 ShSIl 5 ol olsi o anl pasetio oy
OblSer 5 gl axsle ) by b placgls 4
Ol g5 9 blS el s 1 65 & W0,8 158
(0) s iy it MNSOD'w3l 5
IR S 58 IS 5 HlSen 5 plir sipen
slcglds axg b cplply (V) L)l )5l (55)9
2 Bogesse ool & ST (B)  d2ee (Seeyse
slacy 3l (il S ) b g wyls Slas| 5l ol
b &l OIS Cynn 45 o s lS555 31,31
5 By oemwliaSly ad el o ojlul as

2 manganese containing SOD

VYA

.

doddo
s o ol o JI0al, adg b was Sy e s
» &l il g g cul olyon iiSly 5S]
Oy Sl oo (98 JU (50 y220) bos 4 s
b sk 45 2ix o (V) tylos gl b ol oy i
b ROS' W a pb gu clls o Lilise
Oy Sl galas dwy o i 4 bl cies
sladsbe ozl b Jsho plo (V) 45 o 3L |y 485
s rired § blawgy)l dacpwssd ilen o5
e 65 JUbssl sbadsle o (G953, SLbI Slo
awsly wlgs oo 31 el SISl wdg jo (601 LB e
P oMy Sl ST s (P LY) il
g by oemlinsl clbl il lashe
g oilaS] L sbml g dilihe  elaiyiay

(0) B)ls 1y (K 5 ool iy sanB gl
Fobdshe ple s GMas s bl
STy O3St GadisS pln (ol plapusiSe
I sxSsl b il gl sl sy
sl isly Jials Loy b ROS sadql (6,5 IS
F) St ialaS] Lis jials 4 B dagl an
ot SlanSl 5l oy oS cul sdudgr S g S
Y| PRCIVIS VCIN Pt JUTE PRVOWREN [
2 Ado sablie 4 B b aca g3k )8 Calisee
ooy (V) censs o ROS 5 olil sl SIS0 il
sl & cuol oy i diej ol o a8 500
S JBly 5l (resl po Mg s 4 )5 wad
Wod oo oSl sl olg el 4 e ol
o el ool b JSGsl, iol53l &S ¢ ygbas
9 035 Mo zexd o slewdly o 58 G el
ol 5 0) e sl 5] g5 il elbe] Jlazs]
21y il cla oo 5l g0y clize ol o)
iz gla JoSe 5 Wl Wb Sa el oL
2 Ao oo plo g opaliglt C B (lagualng alox ]
S04 (A) Cunl 035 ookl Dyge aliste (gla yizg}
5 jo Sl Jold asgMs (soime sla JoSo I ool
@ a2y b oS ()l 485 )15 a5 3)50 15 o
OlF @y GRlB 89 & O ClS 5 Gl

! Reactive oxygen species



hien o Slals oLl gy aus

ot 5 NS StaolisS (gl JoS il

9y Cand 3l dm 0y 8 b Ay Ve U VD e
o] J5iold § gt 55 Uid 5 8 (s o)lgd
5 el pladl Gy alolM pimen D (g Sl
@93l S 3 o8 Wsel o)ligy ) am celo ) 3
A azb

3540 63 pglle (55031

LSty gab » e MDA ()Sojll
Iran pars ) by b el sl gl
S eslizel L ol gpSejlul by (@ZmMoon
COBAS-MIRA Roche , Eutoanalyzer
e b s saslio  plus (Germany)

W plool sl

Oisre dSln g pSojlul

Gyme FOX-1 (g, 4 HoOp (p8ojlut
0998 paisel ¥509)Seo Voo iyl Jsixl; FOX-1
5 Y509,Se Voo gty ¥g05,500 250 clilsus
e )See 00 03)5 ans Ve e VO S5 5dlguoti]
W yididee VO Bygail CaigSue S )3 Wiged
Sl g 4d S5 5 03938 FOX-1 06 jma 5l 2y S
(COy) a5 sl sazp> Fo ,lsSl yo aids ¥
Saliogdy Jagll FOr 5> badiges il 3)S 49l

OA) 0 oxlgs 2o gu8 g 1S

bl g,

Sz By ol = B9)S5alsS” (g3l 5l Sl Giios
SpSo3ll gy 5l crizmen g Laodls (o @i (e
il Jolye (sauglio sl gyiis g3l Jolis S
095 3 sal Sl b b lapadls pSejlul
Sloasls (295 Gn awmlie (gl b ool
T- 5051 5 wilie Jolye 3 55 MDA 4 HyO,
bl geil 51 cpl g oegMe 3,5 eolil Test
Slyss oy byl wyp cas Mixed Model
ol s oslwl 15l (63 lle g 5 yud STy
H3le s 5l oolil LP < +/0 (g)ls dme gdaws 5> aodls
B ey D90 Yoo JuST ¢ VY cass SPSS
iz S

% Thiobarbituric Acid (TBA)

VIAY

Jis e 4 8l B30 85505 (65 T (sla IS,
¥ Bpan b & an ol g Giagk ol o i
JRCEU PN PP PR WWIK | P ERCh LS
Collis duls Sy > a8, Cilae Sl ol 1,
i3 )3 (g 3590 033

LS9, 9 dlge

ool 350 (§pSeI b o ytes g5 5| y3l gy
JUo Yo canaly p3 JBd 55 ¥e ol o] o oS
chl o was ol s eSys cdbely las s
2535 STl gogm g byl b L idgej] oled 3o
e sl b il ol (dpas 2liE w23
9 S aelhey g S8 L eyn 390
loysio (pizmen W3S JoSS ) (SHae (SBs5
wo(dW) e (pSkS) iy ) B sl
5 oo slaglen 4 Miw LB Lud (g pSejlul
3506 | g 1zl )5 wlale Sacls gals o 4 45 (o3l 3
P9 B ge B CSyd 5l Nag pY Ll
09,5 93 ) 4ebiculd) pyd Joo a8V il
pis Y 09)5) JyuS 09,5 g (G OUSE 2N 09)5) (225
P Eras @l mfy w8)S 8 ( OASS B pan
(28,5 )58 (09,5 93 0 313l) oyl Ll o Gudos Jobo
bl 51 U8 ) w (&5 OMSS 09)5) (25 09,5 4
colom Jolg Vo7 &l eSS dtny w5559 0193l
4 5oy o 4b g gl 5l g 0 ools = lig) 598
13 45 15 03] yeadS S Gy y o 5 pyS Av lima
d2g J9d (2 p S YWHIA G5 0SS )5 e
2 PS5 e VAV i a4 &g, b Sogejl 14 g 5l
oM SseolieS St b winyS Grae g
N o 290 A1 oSGy plasT sl gl
(W ) 5,8

Clld goyd 5l g8 g Wab Laulpd 55 jgy aw 5l aw
9 P 095 sl 5 B lps ol (35
Wged g M (g pS03lnl b colyl cds e Joiubs
9 2 5l MDA 3 Hy03 (50510l caz sp9 006
5w 09,5 93y gla S3geil L 3,5 33| 09,5
by > (Lol (sosmes] — (K5) oo Gy

09 GXT jy5 cons Jolis a5 18 (0559 o pe5

! Hydrogen Peroxide
2 Malondialdehyde



oly Sy o il 4 35 LS e 5 il Sl nail

ol asly /APy MDA e HoOp jo il
(¥ ol Jgia) cudls

Bpan OdaoligS Bpae fl guyp Baa b polbs Gdod
ads & cdlie MDA 3 H Oy s oIS
Aopbol JB s eanlis ol el
cbd o5 o Gl ol med s)ll o)y
5 5 095 0 2 » HoO2 (3505 4y ot (55
5 @ Glagwy b badl oyl oS JuS
295 oy » gl (1) il Slgen oliSen
Pty b cdl auds K, e
09,5 9y 0 |y ol Gl € otalus] L (gl jas s
ol 5 ohlSen 5 09, SI 00,8 B 05 5 05
oed 335 ol gl (IF) w35 ()15 1) el
5 F2-isoprostanes ulsl 4 e 5559 4ad
STy gdiee S50 Gy 3 ierkee AeSlyn
o &5 Uil ndpdeds g jlub Cunl (S5 e
O Wgeund Gl 5l S ol ) (VL Ls jes
Bgomrd aSlpge il galogs 1laS g
sa¥p glid jl Mg oha g dede JSi
g g 035 s Joho plawdly (lie g (6,08 5e
S8l &y 2B 5gp0m STy 098 Jolu )1 (sl
Aol 5y s a9 DNA it o8
o olsear Jooly 25d08 Cguse Sl IS0,
G 48 gty g a5 L )5 silg e ROS
(OH) JusSgpnn S0, Uit 5 o 28T
(12)255 00 (Il sl crgo

L clacdle » HaOp Ll bYs musy ,»
i3 candls n ol y e el 35 o9
My g iy lcdbd ply p» Bras (i
oemen 5 Syl JUiml gopes; > il 655
oSl Dbl Syge 3 ST il iyl ek
2 O3 deSly by Jleisl bYs I G5sdn
Oy Gl S ge S (V0) cul o slewdy
S Jl) Wy o35S v > 4 S| ol
Hy0, Ll Jlasl LYs j b ROS 4 sl
OoRlPl pol 3o S (V) dede gue
5 M bgxe Su was i gl HOp

VIAY

g

Vosojled Jot > JB8 U5 (Siele b oS
s 48 313 5 5yl (gl sy 1 el 0 st
) iy ol el oum Aol Ho0,
5 &5 CIKE) (25 09)5 3 (ah gl pe b dlis
b Byo) S8 055 5 (P=2NY) (iedyy cld
el Bl gy dne g Gl (P=1/A1) (8559
wl galyo b anlis ) 35 (pyed jl de cole S
5 b (P=+/7) ials oM 09,5 > HoOy jlase
Sline i Gl iy b Byo 095
MDA 4, bysse slo gy izmon il (p=-/49)
015155 i 1 ey AloloMy o e a5 5l L 9
2 Ol og)S 93 3 (4l b ye b alie )
2 g A el S L(P=1/2) conl atsly gyl gxe
5 055 > MDA Jiis sl oo b sl
JyS 05,5 3 Japplt (P=+/A%) wbe el Loy
o Sagd dn ,n (0= +/42) sy LSl ials
Moges) M5 GBS I3 dme w09)S 93 oy Sl

(Y5 ) ojlos
09,5 95 o &S o plas T-Test bl g0l S
Gglds JpuS 09,5 g (oanl3f cullid g OUSE) (025
S8 A ygbar 905 dgng HoOg Jlas 51 (> sixe
S 25 09,8 1 H202 o oaiyljs e Jlb g5
dn Jolye 3 (P=e/o¥) a3 SIS S 095
Se g (P=0700) el ) an ol an 30
e 5l 5 098 55 (P=01-08) o) 5l aw cele
LM opl el 9 de by p oS H2O;
pirle 38 MDA 50 5 8 5155 loias
Mo Sl ((85y9 cllid g OASE) (025 09,5 aS
(bi0y ) 58 09,8 b auglie > o 1 (g8
) 295 Jisine gl e ML S 35y loy8 5
J390) (O=+/8V+ P=o/¥5 rells ) any P=NIY

(¥ 5\ oless
Linear « bgjye ylol slogwyp cpl 2 ogdle
MDA , H,0; o < sbs obes Mixed Model
09,5 9 {(P=+/F0) oanld cld 5 CUSS 095
D)l deg (gl xe galaly (P=4/VY) oanslid e
2 ORIty S e il 4 ab jasiie &S a> e
VY Glise 4 (255 09,5 > MDA Jlase Hy0,



hien o Slals oLl gy aus

ot 5 NS StaolisS (gl JoS il

b Ga glaedls php ) 5 cul w8s )8
5 pol Gizs ) (1) Cusl ond (B)S o Gl3l
09,5 9 0 )3 Ll o ins b Oypods iz o o e
O gy oS8l Gl xS g o0
I35y o) 5 5SSl El IS 09,8 (oS
Caol a3g5 3y50 Ao (pl 0 el Cpais 9 Ly
HaO2 ials w5 ply o plimen puaslSe )
ot yiali3l Jelse 51 (S HoOp aSal s 4 .l
ol s )3 N b el od 43,5 L s MDA
oialil (S s b g MDA 3 HyO; 0 bls)
N9y S W MDA 58 4 e HO,
ailbe 5 MDA Lials 3 Yiisl HOp wJg
& &S cwl b ol aise Oldles e
25 pro LDL (st talS 4 ot (iosls
Jasld ol > paranoxase-1 oyl ia ()e)
o3 paranoxase-1 .cul 5,0 5 (¢l cuonl
ozen g MDA g ials el laus] ol
= Yhas! (YY) ss5e LDL jlasl, s
e Paranoxase-1 cuts il gb 5l pesls
Sar 5 Jlgusle aly 2950 MDA ials 4,
a4 e (paolS &S WS ()l 5 (V)
LDL _sls! zels 4 paranoxase-1 cois
Gpdlie (gols AL M Ko Bk 1 L(YA) 20,5 0
Spas il > (B (V) il 5 (80
LDL oS 5 s )iiSste s 5l S5 slooz
5 olS 3 35 LDL aals Vsl 13 (V) canl 550
S5 Gew el 039,138,355 MDA i
Sl Coonl I35 E OMSE 5 9290 (meg o
P& Gl adls GregpoS (VW) Cusl Jloyes
(Vo) )b e il SIRT1 ek v
& Colis Pl & e g5 SIRTL puisen
ol Js & g G oy Mie (sl g (gl
Oy iz pn D98 o0 (Bgye (pgmelienSTy Ao RalS
e g5 OMSLS aeolisS B yuas a8 0,8 Lo e el
g b Joopll sl ond 558 bapuslSe olod 4
G oM 09,5 > MDA Jlide g S @

s ] 51 593 (398 lapasilSeo

Lsilent information regulator 1

VAY

S50 ohdl ol sl 5T oy onimLis
Ob Sy S5 8l &S WS IS 5 e
oS o 5 4 g (V) )b )5k ST IS0,
Sl 550 Slgs o die cpl )0 E M I ealawl
235 O glds & byye claaly (ol b e
Gt Jolye olos jo oS ol oyl H-,0, oo a3 ]
T oM 095 whad G cli g9 5l S > g
g J0yes (66 g awSly e
M &S ol 020> L e oyl > o (glaazsly
OlaSy 9 Y Joib glgie 5l (gylye8 0 Jdd 4 &S
ol il b g HaOp 2ald 3 3 i ) e
IeYh olie gols AL oM bl e e
5 K omlig B oS lagmbug aleail bapelisg
W) el 5555 9y Oyzer (A 0 o>
oly ol b I & oS Vel cplple
» SOD-2 4 SOD-1 slag 3l (SusS agemnd
opmen (W) el g5e HaO2 s USs ials
55 e 4 B ools & cwl cand p plaasl
(M) b NADPH Oxidase c ks
» &S cwl ge il el NADPH Oxidase
@ 53 sgw 3 YY) 2)b oype i HO il
I gl &5 SIS )3 dg2se (laadgioNs oy e s
LS Led o S Ggye 2 LS geos
H202 155 4 pldl o 535 Loy 56 5l amy G
3 g & g8 Jelse onl 5 WS (0 S Bps
Sol pudplio 9 C Sldsins pas JB 4 e
loasgMs S Wgde (S g g Sgadl)]
S B9 » SN wow 3l H202 Wy I sle
3 oo Ui 35 (65500 sladail (pizmen (YO)Wgud s
ol Jws 4 5 Caspase-3 Wy 4 e HOp o
JE 4 e (piomed g cwoMgpd 0 Joho Sy
gwlas Jlbopll 20,3 0 P38 § INK s s
s B98 ol jl wlo asls gl &5 3)h e
(¥%)

Ao Gloadls Gials o Al S Sy gow
> oglle sl 530 55 MDA fgman genlinns]y
251

ol lis sl yedls des )l



JoSo b

(12,88 9 Sl
MG Ghags S5 e dllie opl By
oo ol Sl pMel Sl Jimghy )3 eSS 5
oo 4 Ll olKish s caneS wlb L
Colo » dlie pl comen a5 pbxl AY/V/Y-0
IRCTy-va-¥1av FAY NY 5L b cla ool 8

Gl 01935

VYAV

& 5 4o

S amdee gl pol hagh el cole
gy JyS 0 & S SteolisS Gpan Yans!
Ol 3 Boxs smliSy s loadls Ll
ol 50 588559 U) 0 (859 ol slaelJld
9 M1 3l lam sl cid Jlaie Lo sy )
Mgty &S Cuwl oiis (6y50jl0l S5 sla oy Hlade
255 1B e da g5 350 ST Cladod )3 935 00



e 5 Slalys oLl cdgs dpus

ey & OIS SeolisS (il JoSo g

LS A 9559 9 g5 OMSLS 095 93 )3 Sojgdgnud sl pasls (V) (osleds Jodo

#P-Value b F jlae Glsdl ke £ jlre Lyl e
2l & b9 09,5 9 g WSS 0g)5
Sig 39
(p=-/-9)
ANV vata/\s YSEE/NF () oy
VY \E¥EA/ -4 \ESEY/ (o o3Ls) 18
YD DAES/VE doEs/ A (p55k5) 0is
- IYO¥F YY/AVEY/ A ya/yyy/aa p55kS) Sy go3g3 el
(@ o
VFE OYIYAEE/AA OSIFVEY/\S s peS] Sl
(483> p)SolS" 0 5 o)
J0eA V- ASSEVV/YY V.yEa/SY cls plEin B oy
(slass)
EDET L

MDA s Hy0; wlyess o b3yl (¥) o jleds Join

2l 4 (h5)9 095 UPirg 9 OAK 09,5 o &b
#P-Value 390y P-Value 3590
-IVA </VF -18-Y AR (Uses,5se)H202  (Jg09,54e) MDA

Mixed Model Ll 5 #

S 3.2 - e S
IR es S IS es S
2.7 - [ [
[ £2.2 - [
3
S,
T 1.7 -
4’
1.2 -
T T 1 0.7 T T 1
whdspe Sy ilde A sl S by S lan dncsl S

cilisee Jolpe 15 HoOp s MDA wliis (Y 5 V) sojleds jlag00

VYA



JoSo b

References:

1.

Fisher-Wellman K, Bloomer RJ.
Acute exercise and oxidative stress:
a 30 year history. Dynamic
Medicine. 2009;8(1):1.

Morton JP, Kayani AC, McArdle
A, Drust B. The exercise-induced
stress response of skeletal muscle,
with specific emphasis on humans .

Sports Medicine. 2009;39(8):643-
662.

Satoh K, Nigro P, Berk BC.
Oxidative stress and vascular
smooth muscle cell growth: a
mechanistic linkage by cyclophilin
A. Antioxidants & redox signaling.
2010;12(5):675-682.

Vanessa Fiorentino T, Prioletta A,
Zuo P, Folli F. Hyperglycemia-
induced oxidative stress and its role

in  diabetes mellitus related
cardiovascular diseases. Current
pharmaceutical design. 2013;

19(32):5695-5703.

Reuter S, Gupta SC, Chaturvedi
MM, Aggarwal BB. Oxidative
stress, inflammation ,and cancer:

how are they linked? Free Radical
Biology and Medicine.
2010;49(11):1603-1616.

Gomes EC, Silva AN, Oliveira
MRd. Oxidants, antioxidants, and
the beneficial roles of exercise-
induced production of reactive
species. Oxidative medicine and
cellular longevity. 2012;2012.

Goodenough C, Levers K, Dalton
R, Galvan E, O’Connor A, Simbo
S, et al. Powdered tart cherry
supplementation mitigates the post-
exercise immune response with
reduction in total antioxidant status
and serum triglyceride levels
following an acute bout of intense
endurance exercise. Journal of the
International Society of Sports
Nutrition. 2014;11(1): 34.

VWA

8.

10.

11.

12.

13.

Petry ER, Cruzat VF, Heck TG,
Leite JSM, de Bittencourt PIH,
Tirapegui J. Alanyl-glutamine and
glutamine plus alanine supplements
improve skeletal redox status in
trained rats: involvement of heat
shock protein pathways. Life
sciences. 2014;94(2):130-136.

Radak Z, Silye G, Bartha C, Jakus
J, Stefanovits-Banyai E, Atalay M,
et al. The effects of cocoa
supplementation, caloric restriction,
and regular exercise, on oxidative
stress markers of brain and memory

in the rat model. Food and
Chemical Toxicology.2013;61:36-
41.

Baba S, Osakabe N, Kato Y,
Natsume M, Yasuda A, Kido T, et
al. Continuous intake of
polyphenoliccompounds containing
cocoa powder reduces LDL
oxidative susceptibility and has
beneficial effects on plasma HDL-
cholesterol ~ concentrations in
humans. The American journal of
clinical nutrition. 2007;85(3):709-
717.

Galleano M, Oteiza PI, Fraga CG .

Cocoa,chocolate and cardiovascular
disease. Journal of cardiovascular
pharmacology. 2009;54(6):483.

Desch S, Kobler D, Schmidt J,
Sonnabend M, Adams V, Sareban
M, et al. Low vs. higher-dose dark
chocolate and blood pressure in
cardiovascular high-risk patients.
American journal of hypertension.
2010;23(6):694-700.

Allgrove JE, Farrell E, Gleeson M,
Williamson G, Cooper K. Regular
dark  chocolate  consumption's
reduction of oxidative stress and
increase of free-fatty-acid
mobilization in  response to
prolonged cycling. Int J Sport Nutr
Exerc Metab. 2011;21(2):113-123.



hien o Slals oLl gy aus

14.

15.

16.

17.

18.

19.

Davison G, Callister R, Williamson
G, Cooper KA, Gleeson M. The
effect of acute pre-exercise dark
chocolate consumption on plasma
antioxidant status, oxidative stress
and immunoendocrine responses to
prolonged  exercise.  European
journal of nutrition. 2012;51(1):69-
79.

Tartibian B, Baghaiee B, Baradaran
B. Effect of oxidants on the
mitochondrial superoxide
dismutase enzyme gene expression
in active men and women:
influenced by intensive aerobic
exercise. Razi Journal of Medical
Sciences. 2014;20(116):78-87.

Baghaiee B, Tartibian B, Baradaran

B. The relationship between total
antioxidant status with creatine

phosphokinase  and  hydrogen
peroxide in the athlete qgirls;
influenced by acute exercise

training. Razi Journal of Medical
Sciences. 2012;19(95):35-43.

Peschek K, Pritchett R, Bergman E,
Pritchett K. The effects of acute
post exercise consumption of two
cocoa-based beverages  with
varying flavanol content on indices
of muscle recovery following
downbhill treadmill running.
Nutrients. 2013;6(1):50-62.

Masume Kazemi SMM, Ahmad
Movahedian Attar, Mona
Haghighatian, Zeinab Rezaee. The
effect of acute exercise on total
antioxidant capacity and hydrogen
peroxide in male Wistar rats.
Journal of Practical Studies of
Biosciences in Sport. 2014;2(3):29-
37.

Amantea D, Marrone MC, Nistico
R, Federici M, Bagetta G, Bernardi
G, et al. Oxidative stress in stroke
pathophysiology  validation  of
hydrogen peroxide metabolism as a
pharmacological target to afford

VAV

20.

21.

22.

23.

24.

25.

26.

ot 5 NS StaolisS (gl JoS il

neuroprotection. International
review of neurobiology. 2009;
85:363-374.

Thompson-Gorman SL, Zweier JL.
Evaluation of the role of xanthine
oxidase in myocardial reperfusion
injury. Journal of Biological
Chemistry. 1990;265 (12):6656-63.
Haritha K, Kalyani L, Rao AL.
Health Benefits of Dark Chocolate.
Journal of  Advanced Drug
Delivery. 2014;1(4):184-94.

Jalil AMM, Ismail A, Pei
Hamid M, Kamaruddin SHS.
Effects of cocoa extract on
glucometabolism, oxidative stress ,

and antioxidant enzymes in obese-
diabetic (Ob-db) rats. Journal of
agricultural and food chemistry.
2008;56(17):7877-7884.

Pignatelli P, Di Santo S, Buchetti
B, Sanguigni V, Brunelli A, Violi
F. Polyphenols enhance platelet
nitric oxide by inhibiting protein
kinase =~ C-dependent  NADPH
oxidase activation: effect on
platelet recruitment. The FASEB
journal. 2006;20(8):1082-1089.

Stanicka J, Russell EG, Woolley
JF, Cotter TG. NADPH Oxidase-
generated  Hydrogen  Peroxide
Induces DNA Damage in Mutant
FLT3-expressing Leukemia Cells.
Journal of Biological Chemistry.
2015;290(15):9348-9361.

Santhakumar AB, Bulmer AC,
Singh 1. A review of the
mechanisms and effectiveness of
dietary polyphenols in reducing
oxidative stress and thrombotic
risk. Journal of Human Nutrition
and Dietetics. 2014;27(1):1-21.

Tanigawa T, Kanazawa S, Ichibori
R, Fujiwara T, Magome T,
Shingaki K, et al. (+)-Catechin
protects dermal fibroblasts against
oxidative stress-induced apoptosis.

CP,



JoSo b

217.

28.

BMC complementary and alternativ
medicine.2014;14(1): 133.
Mohamadin AM, Habib FA, Elahi
TF. Serum paraoxonase 1 activity
and oxidant/antioxidant status in
Saudi women with polycystic ovary
syndrome. Pathophysiology.
2010;17(3):189-196.

Jaiswal N, Rizvi Sl. Onion extract
(Allium cepa L.), quercetin and
catechin up-regulate paraoxonase 1
activitywith concomitant protection

against  low-density lipoprotein
oxidation in male Wistar rats
subjected to oxidative stress.

Journal of the science of food and
agriculture. 2014; 94(13) :2752-
2757.

ARYN

29.

30.

Grassi D, Desideri G, Necozione S,
Lippi C, Casale R, Properzi G, et
al. Blood pressure is reduced and
insulin  sensitivity increased in
glucose-intolerant, hypertensive
subjects after 15 days of consuming
high-polyphenol dark chocolate.
The  Journal of  nutrition.
2008;138(9):1671-1676.

Papadimitriou A, Silva KC, Peixoto
EB, Borges CM, de Faria JML, de
Faria JBL. Theobromine increases
NAD+/Sirt-1 activity and protects
thekidneyunder diabetic conditions.
American Journal of Physiology-
RenalPhysiology.2015;308(3):209 -

225.



Original Article

The effect of short term dark chocolate supplementation pre-incremental
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Abstract

Introduction: Oxidative stress is considered as one of the factors that can damage tissues.
The aim of this study was to investigate the effect of short term dark chocolate
supplementation pre-incremental exercise on vascular lipid peroxidation in active young girls.
Methods: This is a semi-experimental study. 16 active girls in two groups of experimental
(dark chocolate supplementation) and control (avoiding the use of chocolate) participated in
this study after completing consent forms. Experimental group consumed dark chocolate (80
grams per day) three days before exercise. After that, the two groups participated in a session
of incremental exercise. Venous blood samples were taken in three stages for measurement of
H,0, and MDA concentration; prior to exercise test, immediately and 1 hour after exercise.
Results: MDA and H,O, concentration in both groups had no significant changes after
incremental exercise and recovery in comparing to basal state (intra group comparison)
(p>0.05). But experimental group compared to control group had a lower H,O, level in three
stages of basal state (experimental: 1.25+0.45, control: 2.08+£0.42) (p=0.004), after exercise
(experimental: 1.68+0.30, control: 2.16+0.52) (p=0.05) and recovery (experimental:
1.51+0.30, control: 2.18+0.44) (p=0.006).

Conclusion: Short term dark chocolate supplementation maybe effective in controlling the
upward trend of the lipid peroxidation during incremental exercise in young active girls.

Key words: Exercise, Dark chocolate, Girls.
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