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Abstract

Background and purpose: Free radicals have important role in many diseases such as cancer.
Antioxidants are powerful scavengers of free radicals and help immune system to remove them. Total
antioxidant capacity (TAC) indicates total antioxidant activity in plasma and body fluids. Imbalance
between producing free radicals and antioxidant defense leads to oxidative stress in the body and results
in cell components damage. Lipid oxidative damage caused by free radicals produces active aldehydes
such as malondialdehyde (MDA). This study aimed at investigating the effect of consumption of grape -
an antioxidant-rich fruit- on serum levels of MDA and also evaluating the indicators of oxidative stress.

Materials and methods: This study was conducted in 43 overweight women in Joorab village,
Malayer, Iran, who were selected via simple random sampling in 2015. The relationship between BMI
and age were assessed with serum MDA and TAC levels. Considering the significant relationship between
MDA and TAC with BMI and age, the study population was divided into three groups: BMI1 (over weight),
BMI. (obese), and BMI; (sever obesity). MDA and TAC levels were evaluated using HPLC and ELISA in
three groups after two consecutive weeks of grape-free diet and consumption of fresh grapes.

Results: Grape consumption significantly reduced serum MDA level in BMI, and BMlI3 groups
(P< 0.05 and P< 0.001, respectively) but did not have considerable effect on MDA level among those in
BMI;. Also, consumption of grape had no significant effect on TAC level (P> 0.05).

Conclusion: Grape consumption could reduce oxidative stress markers and improve antioxidant

defense.

Keywords: grape, free radical, lipid peroxidation, malondialdehyde, total antioxidant capacity

J Mazandaran Univ Med Sci 2016; 26(138): 85-95 (Persian).

85


http://www.sid.ir

ol s (— S B} 3oL colS hiba ) as
(AO-90) 1090 Jus 13 1WA s)laid b g Cumy 0)9s

uu il (59) (5456 aaw 19 5il Gan aligS w pmo pili i)l
g (MDA) aimall (g2 ygllo yljao 5 45 ajlail §1 b jl gailapuS
plo ja jjg aslel gljla glj ja (TAC) pU glauuS| Ll s s

' ol 58
"2l )T
" b dome
PR TJCEPIES
23S
Laol S | 5T dil o Ol s Ol s adazr 51 Lo ke Sl 6ol Jole 35T G5l 1 b3 9 4l
ST ST JS b otins 0La (TAC) ol OIS | ST o b itean S15T sl SISl (68 oo S sl
T 3 1S el sl e O 53 ST (T 663 5 35T SISl Wy o sl pute .ol O
2 OS5 515U e (o Ol 55K e 6 g anlllan 51 O 5l 35 8 o sk
Al o (SIS ol 255l sla e ls) TAC 5 MDA o peba
OB 518 F¥ sy pesle Bolal &y g0 4 45 S ouTéﬂfarg@;y &l Al s andllas sl y39) 9 3lge
sl 53 Lot VWA Jli 3 Oltes Olial )3 w3l 2o Ol gl 5 31 Sl g Sl 53 035 L1 gl
MDACEMOJ}{)‘JL;LM‘U.4?};L'.uwcu\:.?;;MrfNTACj(MDA)U\:AvUT‘SJO}JLﬁch.WLiJﬂjBMI o bl
5 (Bl 51,3) BMIz (0355 9LS1 slols 3130 BMID) BMI Lo S 5 andlas 3 g0 Conesr ¢ s BMI L TAC
05,5 ¥ :n! ;3 TAC 5 MDA s ot L (s S gline w035 5 (s Sl lls 51 3) BMI3
b b5 Y S HPLC ST L a3l 5S35 3 e ke st atin 53 1 oy omer
gl 53 5 5 4 1, BMIs 5BMI2 (slaes, S 53 MDA sl g o5 16 55 b 4y 551 O e il
L cpomer 5 <oili BMIg 65,5 s MDA o g st 5 BB U Ll sls Al p<e/on) 5P <0 (g5l e
S odalie (p>+/+0) TAC oo (513 sme 3G 551 o e
£63 35 g 5 0303 EAST 1y IS ol (gl S5l WIS e ME 015 53 5l 3 e spliiil
b SIS T

(TAC) cU Ql-\.:‘.f\u:ﬂ ;,.9}]9 «(MDA) ..\._:.AJJT ©> Q}.“.a c..\:._:\ Q}:.wl..\:.‘.f\ﬂ c.sle dlgl.sb U}iﬂ :6)*15 6'.15 bj"|3

doddo
O Al S e s (NDUHILLE 5 pds (28T Hlw 5137 REPE. PSP _;,Q,ﬁg‘.n 3T IS,
LW hoTé:j)JSwhdﬂj_»L;;&ﬂ SladlSsly (V)5 yls 5 45 o aY el S
E-mail: a.babaei@sheffield.ac.uk ook 08T e o815 1 e 1l BT s ginse g

Ol €O (015 555 ply o8l cp slo 0dSEils ¢ gl Sy ) iy

Ol al e ke olits e outSCails ¢l S 3055 slyslind Y

Ol €O ¢ she S 7 o313 p she oSl 0 50 g (515875 (5 pmmils X

Ol e e ol 0535588 Sl 5555188 (5540555 g 09,5 lolenl ¥

A YAVAL SRS WAFAYNF 1 SlSlol Sl b WAR/NNY 55 ju sl

1190 113 « 1WA o)laid @il § Cunyy 2)9s ohjle (Al ok slEibily alas IN%


http://www.sid.ir

ulilSem g s pol ailjye

Qy}"-’“ﬁ)ﬁ‘z‘;t boabaly s (gadaie Slalllas
Olge ol o plowil MDA o, 0T | Lo o
GSPE 5l il optibw 55T 5 0 5lae 5 pae Jlie
el (DPN) a5 (Sl y <ol 4 e Olley 5o
(SOD) 5 oz eS|y 5w 0 55T Elnb 21531
OV)das o 2als |y MDA CIM W yd 9355 o
1 o S 15T B ity 5 801 ST 5 s
RS o sl LDL & ol ST 31 g 0505 2ol 3
G b 31 GSP Kl syl 5Ty i ot
Sl O gl danS |y 5l 05T 15T ST, Mg
SLasS sl 58 MDA Ol5e 2ol 4t )3
OO)LS o Hlge ise 531y gl

ASTL 48T el (5K 50 OIS 5T S
S ) s slad S0 go &gl T 05550 03,5
Lad s asle Lapla oS 5T by S s
Slodals” ol g Lad 55 oy L Al ST
e Sl Sl el S (e ge O e 4 45T (19) s
BT ladlosly wils sl a5 5 it O3S
o s 3T 0l lgn 5 A STy sl ST
VLS o0

bs Lpd s O 53 ol (Sas OIS | 5T
SOl 0 ONALT Cos 0 nlie 18 055 )
Lie 93 3 el 01T 5T slad 5050 505
1505, 5 (g5 5 nsdT S5 sloml dle) 130553
oo TAC Ly oo a5 (CHE ol s dsle)
5 ldly 53 5 g0 ST ST 05 5 55 Il
Cardy S5l TAC .00)das e OLES |y 0 Sl le
Ll e a5 ()l O L )5 3 92 50 (55
A 5 e s slazel o Sl oS
Ny e R B Y e e TAC .LiL by ylew
50T 51 St 5 olas Sl bt (glany i
3500038 o 15 eslinal 3558 (5w b (5351 2l
51 oy gt Ay 53 0ot il Il Sl

8z L 313l 5 GSE ) S5 s 0z 1S 5T

A5l e (S as nl B b ol e ST
slalis 53 pLdl 28 O Al b 2S5 G b
Bl ool o e DNA 5 555 b 2S5 (b
Glad S ge sl s po b slT Gladsl, (9L
L oo IS | e el Sl Sl (s
o] 4S5 A GlodalS ol go Laplu STl 5T
Sl Gk 3D (S5 sl le 4 g5l
e T 05,57 1 m b5 35T sladLSosl, 03,8
O)das o Sials ST ISl

Sty b de s £ L 5 315T Kl
Gl 53 S = S 68 55 Gk go @ e L
L on o O g8y Lol LSl o
Ll 5 S Ol e s a5 b g e T )
Sli olad sladd NS HIL Jshe (oo e
S Ly Jhw S b 5038 L 1y Jshe
S5 855 L 2l dyame i 51 S MDA
5 sl DY pame 4 2 G b Sl aST AL e oS
e W03 5 g SIS (ed O gl a5
S50k L 0T OlT 2875 e 4 MDA las
S Al O 4 sles 28 ) sba (TBA) il
3 et e 93 Gl OS5 1
S psde 53 i en MDA (3)3,15 5,8 Sy
S A (e O gl s s Ol e 4 gl
4 MDA ()54 a3l olde OY game 5 lalde
=B 5 S 0T YU (6, 28Ty 5 e e
S lacaasy a5 ol gla Sl oy sl
PILS b et |y 531 AST| o

St ol i 3 b O elnST
5 63l T (b3 Ol 5 MRl 5T e
33 Neo Caktes slagsles 53 W yls SIss Ll JT
P OIS SLFIS 5 58 S5 4 sl B4 3
Oy 5T sl 0 Mo Oyl Joolie 3L ablie
g (CHO) € (nje Cilir 5 (V)0 5SSl Sl

ONLL e 2153 MDA

AV 1190 13 ¢ 1WA o)lasd (@il g Gy 2)9s

ohsjls (S eolc sl alas


http://www.sid.ir

025 15amS) ) 59y (5)as sadws 19551 136 (L)

5 S0 05 (S5 Ip b bl b oenl o o

(s 330 S, SB35 6ok
S BMI 5 15 515131 (oS (i ot
SOl 03 S 55 2ol & (16 5 4 (s)bT anl
U 6ol ansl csl sbezel LB LT (slaesls
LS (g,l5) Loyl 5 dly s 31 51 8 P 1y Lo s s
3150l S (LSS Sl 0o 5 Wl 035
(JLw YAV Lo g20) Sl YO-FA cw 03 gdoee (51415
L g2) YP-FY kg/m2 (BMI) G o555 aslad 5
F 5 aS SUj 63,8 9 55,0 0L L s (FV/AF
e e b s el s JSe G5 o 5 aale
Jlariw asls 57 U5 izt 5 o 035 5 s
andllas I edzils ae lasolen 4 Ml b 5 UL
31,000 5SS o Sl dads gad Ol 1 ey L ol
5 oel oo @ dalidin 5l oslizal b (6 ) i (gla-lias
diglw i by e DLl 5 (S50 g 58 Slatia
L ks 655T3,5 5130 (S5 0sed 5 soaok esilan
iy 53 e Slagealy 5 emlian i 4 ar g
Solan 58 gn 4 5 5 15 allan 3550 (651 3
SIS 5T el s slagyls 5 dmsln Jsie 5 oled)
(oS5 b Il Ol e ) (o) )50 Sl e
ool Sl ¢ T (B350 (33055 (B35
(S S el 55 (0SS5 s (Ml fize
CCpmnlia g sl €8 g ey 5l ¢ 59 LS O 550 5 b
el by Tol s ol gl plSnS she (S5
3 L Se 151 (53 bl (Ol cla i
ol o pen S gl e ) (0 5 5T
23) 035 AL (ol gHe w55 o 55553
OT L aalsl 53 oS andlla ol b b Glao ain » sl
Sl 635305 3 enlimal b ool 31 05 5 (548 g0 a5l
e oS O s by Jil L BS100 e 3
ss g Kol em Ve gress L e s
) o,')r.__..‘s,'l(BMl)on, 0357 el i

s 8 a2 o ) BB g (p S5hS

5 O30 TAC oo e 53 2131 B (VU
b oS5 5 05l 228 SE 5 C el s 5o
Slalas ,Lu (MU edalie (LDL) ol J&s
SIS 5T b b ST s me S s o OLES
a3 o Sl 3115 o o6

OS5 5l o e 55l an S 5 4
Sl JoSe 5 (gl p olin sl slg0 5 AUE Lot
3 sl 3 5SSl 1S T ol
Wil YU ST ST s b L S b LS 5
PP e (Y0)3,15  sadlw o (ges g Sl G
A3 OT SIS 5T cdbs dad g b b
B{ UMY < PP WU R KU R
S Ll 5 96 (YY) sl (A ;5 A8) U 555D
351331 Lad&lnly ol s Cliblows U1y ol
ol pl el adls O 5 (Tl e 3
SLa gt 53 (5 jo ST (BT > oS 5 26
i oy 585 Ly GSE () lzns oo 1)) (SG 5505
S e S| BT D 8555 (SASI ST
3,403 0 1 53 S o 2R l3T Ll 3 s s
TS Sy WL FRNEY.- DS PR G FCRNpy S g
L o O smlobenS 3 4572505 5 505 J g 515 5005
(YOS 0 Hlge

259 2 g5 el 55 e 5,
Lol el 0k planil y31nST ol (sl st (53,
o3t s U (s p G Shadlllan i ] )3
PPN ECIMPEY SUSPRE NP Y
(JolS D5 o ) i 1 O e 3B Lol
sl slapesli o, 1) (s 5 Sy Lol o

02355 2 35S o !

L 59, 9 sl9e

S ol DT (5 4 g0 5 31 (salst e aalllne
Ol g G!jjlg\)}?ébjj):a:b lai O sy
5 pland] VWAF UL 3 (Oleos il 53 @8l ke

11990 13 ¢ IVA )laid @il g Cumyy 8)9s

ohdjle (i) ol slEibils alas AA


http://www.sid.ir

ulilSem g s pol ailjye

azin 53 5 3l glde 55 03 g 351l (5
oS On b (@iE 35 ) eslizul canlllan ¢ 5,5 51 I3
239 (oo plawil Jsb 53 s ST 1) s 520
sle S8 5 Calsse Jalse ¢ oM 055 J S
3050 La iie o 5 (SO Sl dlagls ¢l sl
win 33 C208 Gl am i S 150 S w5
381 A 592 (oS (g gma b (g ME 55 Sl enlizal
(JlS D ) 5K o g Sl s S0 D
ode g a3 (6 T Oaks 5 4l5 (i gy b ol ot
CC Jslas alljgy IS 53 5 ki S eslinal 3 50 plde
S il i s gas O3 e ST ST B
3N epd 42ha 53 e A5 435 513 0 g5 4 e cazin
oslizal 5 585 0 pn Sl Ay s 0 AS axal g 313
G 3S Oo pan ps atin G S Sl 5 S
b B S b o b Gillas 5 0T 05 4500
Slomma L gHe 055 51l 31 o a5 ol sk
L35 o3lizl oS 5556 (S

3 oss O Ml glazia ¢ alsle 053 o 5 da
Sy 4 adds ) Sde a3l 36T (s s s
claadyd s gan 8 (s S ol sl 5 KES Slys
Oode du 3 81 Ul did y Slanl Lb osle O (glain
S b 68 e (S 4 g I S el ¥F
(§ S S o o a3 (PO plonil (S 53
Loads Fr 5l 50S Glajojl 5o 0 gladi sl
5 o tle 3T 4 4 sad o S 51 oslic
0 ey LialeT sladd ) s Jime de oKl
O g i U s anals 455 B las 5 aiids
O La 4 s s 0 b8 Sl s 1S
el 9 S S Sl VO g js aads Ve Dds
ssliie 055 F e slaaon S Slip e o3 5
SLads sai i lu TAC 3 MDA Ll (¢, 551l
4_?-JJ-Y'LgLabjbcuiiLajTr\_?JbLachcﬁn
Ld 5,gSS 5l s 5315 sl

HPLC jﬁ)b}:da_mw:):{,_?yMDA

T g P e P NP
ALPK2 (sl s g )Lt S o3lizal b 0 4 pa)
4 BMI 050 a5 4 5 L aalllas 55 50 5131 s sdmins
(BMI1=Y5-Y+Kkg/m 2) 09 sl gl s 205 ,-5 ¥
L s S 5 (BMI=¥\-¥b kg/m2) s
05,5 A 35 hus o5 (BMIg = Y7-FY kg/m2)
W23 5 518 aallan 3550 OLSS w035 53 31 I BMI
=S abulsy candllas 53 ouiSTCS L5 5 3l aan
s as 8
5 3 IS Ol e Dkl Bl 4 (o
o s it s W s e e T
Jsb 53 o130 e (s US55 (6315 HMae (5l
LS5 s oS (g L gl 055 S adlllas
by oMt o) Joddly s s ST 3L 5
g R e
(=50 A5 5N (6 s 03 5d 3kl 5t 4
Elo) o n pls s sion ) st 0131 g1
DY e (S el ol G5 5 S 3l 5s
o (s S5 1 0 AS o n ST sl 5SS
(el alds ol .x:;g;élwzuif)ﬁrlfjjlﬁ
Lgeog S 55 53 lad 5552 Ol e L
545, H 3 (/A mMlg) 5L 5 (+/+F—+/+44 mg/g)
gl._wlcj_(‘,.«c.\}}_&@_bfm&dﬁﬂbﬁyw
i Ly A5 6 gD Clale s UL g sl | el
Lo gt 5 conlin (S 055 65 adlllas I b s 13
3l e 035 4 031 aalsl (sl 5 s S i 1,
u,:)'}_ATj_:.;cu\_.iI;S R R
(ol latusgdone L Gl oyl (6l o iss
Ygons 8 lalie Jals e 055 406 Sy &K
- N T P R PE-= ) I PR - PSP
g Lo e ol o)) A (g s
r3Uie 3l eslizal b o3l 3l Jaw 5 oks s (slaaali_ i
odal s s gla s 5 S ST J 5 (6 5

A lae g danle c@l.:.a 3]

AQ 1W90 1T ¢ 1WA o)l ceiiub g Cany 3)9s

ohsjls (S eolc sl alas


http://www.sid.ir

025 15amS) ) 59y (5)as sadws 19551 136 (L)

JMC&m,wauprklfﬁ
lad i o3lital 0dd i trtest g 3T 51 e, Sl
)‘J—glfj—; )‘ aJLG.:_w‘bLSJ\_AT &:)L_Ml".ﬁ)\:)l—:l—é-p

125 8 ol PS /40 (5513 sine el 5> SPSS22

b a8l

o5 (Sl il Jiag 55 ediS S a3
)'1(:\45@4.433},.@&4%\5@9\,5&#3;%
B NP e LS R RS -]
s L, sl laob sldes (il RS PEEIRE
3l g (6ol s SISt g O
ISt L g sl 58 mon Op oS S s
055 S ES b i opl 53 S e b Azl 5
Pt S8 a5 35 ol addlle I b o 5l
Sl L BMI (glls 31 51) dis stalie O O35
A5 VAPV E4/0FF Kg O oV / VYA F/V 8 kg/m?
(JU PA/ S QY £5/0Y 2 - N OV/OYD £B/0YF Cm
SLgd o Ve /F eV V/FPY MMg S s O 552
(L3 V/OAY £1/+48 mmhg ¢S subs O

31> L& TAC s MDA LBMI (o b5l )
MDA s BMI Ol5e o (P +/08) (13 san bls 1 &S
Ol 42 MDA elas BMI 51531 L 5 503 3555
o 4 b edalie e Al e SRl e
() oyled i 503) 3505 325 it LU, TAC sBMI

315 0L TAC s MDA L o b5l )y
TAC s MDA L cp o (P< +/+0) (5,15 sae b3 )l &8
4 TAC s MDA o ¢ a1 531 b 5 3,503 3 95
AY oyl I3 gad) Wb oo b oo S 5 il Cs 5

Laize p e g BMIE Ol e 035 5 gn 4y 2 5 L
2 g 35 Sla e oy 5SS ST L5
2l s e S S ek e BMI L sl
L bl DL s xSk L sl 31 BMI 65 8
LS MDA el 5 5851 5 uze b 457 A5 sl
BMI 05,5 4w ;3 MDA _zalS” Ol e Lal UL 0

syl l g5l wesl T a5l
Oy 5 S $1 1 5 o3l 51V + pl :MDA
Vo ml L &és 4 1,1,3,3-tetraethoxypropan (TEP)
ST A e s (HCD ¢, IS aewl +AM |
ST el 55 4iBs 0 Sl w5 i 385 > S
A5 OT L s & s g A 0305 15 o
Ve ml Sy Lo s MDA 6 53 J gloes (X J glows)
T AU S 5 (K J pdms) ol 1 yuen
o3 o s 38, OT L 5 s o3l Voo ml
245 Y/AY ug mlt MDA L 4.05%x10° M acetal
3550 Ol S fomte (51 5 b 335 0 5 sl
255 )5 el

o3l (gl i izt gy 5 4sad (gilwosls]
Al YO pl ol (’J“‘jlb' Ml Lo gad (g5l
TVer ul 50.1 M HCLO4) N ge o /) &5 IS,
03,5 O gy (61 el 95 57 L5l s a3LS) aie
ooy, € s odi Joome MDA (g5LusliT 5 s,
RCOUN P SPSUEITIN SIS NP P PRI |
S mlw PO g 50 adds O Sde 4o Lad gad e
50 L o3lizal HPLC dows 5 4 o (511 5 i3
0L = Ol 5 3.5 KHaPO*methanol Jals ¢S e
G 7 e 23 5my aids 53 ) roml oS o L5
YOF M 3 o1 8 5les S 535 Yol oy (slas g
U\.ut-_.»\@,;;»v,ﬂ)g;#rﬂou;o.u,mﬁ)
(11)3 5 4233 1/00-1/%+ MDA

jla:l.&."_u\l_g(aj_.»)aaj_?yTAC Ol e
OLaIT Ol oS o CLw TAC i v oS
«/*Ammol/L &—ulu> L (LDN Germany Company)
s g, Sl iy 4

Shoslinal U Laosls 035 Jbe s 31 Oluebsl 51 e
s g ((Shapiro-Wilk) ¢S s — 5 ule 0 5057
b sy e gl et li U w3 BMI s LS|
b b oS wlly Jlos 0505 51 (TAC (MDA)
TAC s MDA - , K 56 ) sl s o3lizul

11990 13 ¢ 1A a)laild (@uiaidd § Cumyy 8)9s

ohdjle (i) ol slEibily alas 9.

[ww.SID.id


http://www.sid.ir

ulilSem g s pol ailjye
i @
C
o
3
§ o b
g a
= 14
c L) L) T
N Vv B
& & &
5 e e

j_»u_.uj:SU (g.,'TAC Q\j'_:nj_gg_.»j;l_? (aley o lod H8g0s

MDA 0l 50
&)
3+
- MDA a
-=- MDA s
S 2 B
% ab
g .| @
g »‘_/*{
acd cd cd
0 T T T
N v ~
N N NS
N N >
1.8+ w
-~ TACa
1.6 - TACs
s a -
S 14 o
E a
1.2
g a
a
1.0
049 T | T
N 5 &
N N NS
N N N

Cikiien slaos S 53 MDA e 531 35 (Call 3 ool stges
BMI ke sla o3 8 53 TAC b 1 5, 31 36 (0 BMI

S i 5 SO S Sl g s

ssbie 4 (TAC,MDA) 5514 o sl sls S Lo s
S5 DS 5 ST ST (S s 000 0l
L ilan 288 51,5 addllan 35 50 ko 5 5SS 3
o 33 5 L O gl ST O s s Slalllae
I8 50 cow 5K OY pamee (520 L MDA
A abta (gla g (b e Ol 4 S
O oS |y el 2l 4y 36 2y SO OT o
I8y e iz (Dl LDy 5 US55 e
&S b s S5 5050 Ol e «(GSP) S5l 4l

4 MDA o ;s s BMI1 05,8 531555 0L
33555 O aan 5 3L ialS Ao ys +/FAPY Ol
055 53 .U MDA , o5 b6 56wy S ol
HABVY Ol e 4 MDA el ¢, 531 U3 20 L BMI
Sl Loy 3 VMY Ol e 4 BMIg 05 8 53 5 des s
O as LBMI3 5 BMI2 slacs S 55 ams 3 .
)sgr_;;@MDACLMJ:Lng:@Mb;AK‘)}i;I
A odalta P<e/en) 5P <t/rD ()l an o
¥ o 5led )3 gas)
Col andllee Jsb 5ol 3055 & pl a5 L
3 ey (S sdaliie O 09 53 S “5;@»3 >
O e LBl S2alS MDA b ¢ Kl 5 s
sl (p>+/+0) TAC ck,ﬂjs,uuwj_:‘u 555
BMI1 slaog 5 55 TAC Ol 5Kl O3 e 1 A
e3[4V 5 /NN 48V 5 5 4 BMI3 5 BMI;

Lo =Y oyled Hls ged) CBL ol 8! r,;m,;

1.8 wall
1.6
= a
S a
E 1.4+
Q
£ a
1.2
1.0 T T T
LN £V &l
g N g
S < <F
- -
_ b
3 24
g ab
« a
[=] .
= 1
0 T T T
\.\ \.‘1’ \"’
¥ o ¥

o BMI 35 (G TAC 0l jme 5 BMI 36 (Call ) o3led ylages

q 11990 13 ¢ 1WA s)lasd @il § Gy 2)9s

MDA &1 5.e
1.8+ &l
- 1.6 a
3
E 1.4 b
Q
= bc
1.2-
1.0 . r r
o & <
ohsjls (S eolc sl alas


http://www.sid.ir

025 15amS) ) 59y (5)as sadws 19551 136 (L)

allas am (YHESL il 530 L TAC ¢ 3ge 5o
5Young Lo 5 odd ploil aalllas Uy Gillas 51>
L aS s S adalie LOT il o (Yo r ) O,8Ken
o\wléTéuﬁ;quw‘GSEj”v Py
A8 Ly 4 ol 4y 53,8 i 513 5T o
Slam ST ol 2 3 g wia oK 0bej
Slllls 3 (F)Crs SLS 0 0 5 Lad S
@M i el ¥ O pae LS A sdalin 53 opdey
3 g 5 e 5 550 ol 457 S TAC (gl ma
913,55 5285 s Lowidly TAC ko

BMI 5 MDA (s o il )3 ol s o
L5 L alie a5l o)l 3 m 5 615 gne L
O sl Lol g (o b bl 3 iy Dlalllas
3OV 558 G ol 4 M sl 31 3 BMI 5
Sl b Jle oS Ol 4 Bl S5 et
Cble b ol & ol LoDy A O sl kST
BMI U 51,50 s s JLs s BMI L 5131 55 MDA
Ll G0 Fokg/m2 i 5

SMDA b o I BIL oS 38l 55 o oa
o a8l ml bl o a5 IR G 5 4 TAC
SMDA =l U551 aie) 53 iy adlllan b Gillas
PNl Ol 5 Al 3131 55 Ol 2T 58

310035 0 oS I BT ol 4 a5 L
ois s 5 e o 53 0T (glaes 5T 5 5 550
o el e La0T 55 48” laglas L LS s
5 blopas 38 eslil bl oo I 10T
aA_iaQJIJ}LSLAO_&))JgMDAcb_“J K
20T Y a5 5Kl 51055 0 il on 2l 31
AU g p e 5355 eslinal STy glasés,
BN rs&‘%ﬂf‘échli%@ui‘ 254 5
§ o S osst a5 J S e slay ST S5l
Olays 0595 L TAC dsbe el a5 3 90 La0ST
52 Slejoils 5s s ldlolh 5 uil SV b

53 Jlasl Sl s e ot

O gl denS T 3 Ol 5n i 5aie 4 4571 (TBARS) !
(FXT)das o 5l 03,8 o ol 5 eslinul 350 A
2ok b S O g Sl JoSe 5
Aas STy LB s MDA CLle Wlg e cla ige
oSl 5308 SaaT 5 GSPE 2T i oo
3E3S S s 3y Sl S e 0558
U e s STl g CJlad GSPE o7 s 23eine
o 5 Rl S| 0556 S ke 5 )8
GSPE 4o y5 cdns oo LialS |y dadlT g5 0 5l
o)A ials 1) 6 5lS slacanT Ll g

25N O e i S 5l A 55 ol anlllan s
o sdalin MDA b 3 g 5 b6 2l i
e Dlalllas L U Gille bl aalllas oS
35l e 0L Ss 5 Valtueia vy 4w §
30l Jsb o5 S oy ar 5 L s 0T Sladlas
O8I BT (7 (g simmn b (oMo 055 5 e aes
SLa Sl 53 (6 i 33 35 ok ) K01 ol o)
(MDA) L dlTiss 0 gl s as sl o il
= osban LT Ol a5 s oual s
L Gildas e 457 ()03 2alS (gle Lot
53 GSE S| 5T SIS L oty 53 JS Slalllas
GSPE 35U 5 (V) JU 5 (1) s iulejT slad e
sl AL 3T (slad 5od 55 (FGSP 5 (+A)

033 43in 3 oSy TAC slaw ¢zl (390
157 g 585 ol 3L I S i 4y s
ols pue Lol s 513 35 o | o TAC peba
il el Lo 8T s sl (F0) I gte atia 55 o 3
ol a e S L e en il s ania 5> TAC b
Cd b S ol glbo g e o i 5 5501 45
Jols S TAC 5 (49) il o o8 OT GlnST| 2T
S opl s (el o SR OIST| ST ST ¢ gares
Obeys Jsbo (TAC mhaw j3 a5 JB o5 odalie
03 Lt Ol g bl amin &G 15 GY 5 b L

GSE 4zan A o e Ly oS i odalie iy Olalllas

11990 13 ¢ 1A a)laild (@uiaidd § Cumyy 8)9s

ohdiles (S eole olSibils alas qp

[ww.SID.id


http://www.sid.ir

ulilSem g s pol ailjye

G'b).\_sj.ph aLi.vab rj_bu OY_}}M" ev&i.h)}i
s ki BTl SDloj Sl i er il 0

::f@ﬁjéwflwrb)lfﬂjﬂjuﬂ

References

1. Erbas M, Sekerci H. Importance of free
radicals and occurring during food processing.
Journal GIDA-Journal of Food 2011; 36(6):
349-356.

2. Freeman BA, Crapo JD. Biology of disease:
free radicals and tissue injury. Lab Invest
1982; 42(5): 412-426.

3. Vincent HK, Taylor AG. Biomarkers and
potential mechanisms of obesity-induced
oxidant stress in humans. Int J Obes 2006;
30(3): 400-418.

4. Machlin LJ, Bendich A. Free radical tissue
damage: protective role of antioxidant
nutrients. FASEB J 1987; 1(6): 441-445.

5. Halliwell B. Free radicals and antioxidants:
updating a personal view. Nutr Rev 2012;
70(5): 257-265.

6. Ayala A, Mufoz M, Arglelles S. Lipid
peroxidation: production, metabolism, and
signaling mechanisms of malondialdehyde
and 4-hydroxy-2-nonenal. Oxidative Medicine
and Cellular Longevity 2014; 2014(6): 360438.

7. Janero DR. Malondialdehyde and thiobarbituric
acid-reactivity as diagnostic indices of lipid
peroxidation and peroxidative tissue injury.
Free Radic Biol Med 1990; 9(6): 515-540.
Yin H, Xu L, Porter NA. Free radical lipid
peroxidation: mechanisms and analysis.
Chem Rev 2011; 111(10): 5944-5972.

Buddi R, Lin B, Atilano SR, Zorapapel NC,
Kenney MC, Brown DJ. Evidence of
oxidative stress in human corneal diseases. J
Histochem Cytochem 2002; 50(3) : 341-351.

S jSwwlyw

9 S oS i X &L—”'Lﬁ-"'k—’)_nﬁl?' P
OT 31 08 iy 5 ol ok plonil e ol S

10.

11.

12.

13.

14.

15.

16.

17.

Tiku ML, Narla H, Jain M, Yalamanchili P.
Glucosamine prevents in vitro collagen
degradation in chondrocytes by inhibiting
advanced lipoxidation reactions and protein
oxidation. Arthritis Res Ther 2007; 9(4): R76.
Dexter DT, Carter CJWells FR, Javoy-Agid
F, Agid Y, Lees A . Basal lipid peroxidation
in substantia nigra is increased in Parkinson’s
disease. J Neurochem 1989; 52(2): 381-399.
Romero FJ, Bosch-Morell F, Romero MJ,
Jareno EJ, Romero B, Marin B. Lipid
peroxidation products and antioxidants in
human disease. Environ Heallth Prespect
1988; 106(Suppl 5): 1229-1234.

Cui XP, Li BY, Gao HQ, Wei N, Wang WL,
Lu M. Effects of grape seed proanthocyanidin
extracts on peripheral nerves in streptozocin-
induced diabetic rats. J Nutr Sci Vitaminol
(Tokyo) 2008; 54(4): 321-328.

Anselm E. Grape juice causes endothelium-
dependent relaxation via a redox-sensitive
Src-and Akt-dependent activation of eNOS.
Cardiovasc Res 2007; 73(2): 404-413.

Li WG, Zhang XY, Wu YJ, Tian X. Anti-
inflammatory effect and mechanism of
proanthocyanidins from grape seeds. Acta
Pharmacol Sin 2001; 22(12): 1117-1120.
Bloom RZ. Antioxidant and anti-proliferative
properties of selected grape seed extracts .
Maryland: University of Maryland (Master of
Science); 2009.

Bloom RZ. Antioxidant and anti-proliferative

properties of selected grape seed extracts.

qp 11990 143 « 1WA d)laid (@b g Cauny 3)9s

ohsjls (S eolc sl alas


http://www.ncbi.nlm.nih.gov/pubmed/?term=Wells%20FR%5BAuthor%5D&cauthor=true&cauthor_uid=2911023
http://www.ncbi.nlm.nih.gov/pubmed/?term=Javoy-Agid%20F%5BAuthor%5D&cauthor=true&cauthor_uid=2911023
http://www.ncbi.nlm.nih.gov/pubmed/?term=Javoy-Agid%20F%5BAuthor%5D&cauthor=true&cauthor_uid=2911023
http://www.ncbi.nlm.nih.gov/pubmed/?term=Agid%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=2911023
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lees%20A%5BAuthor%5D&cauthor=true&cauthor_uid=2911023
http://www.sid.ir

025 15amS) ) 59y (5)as sadws 19551 136 (L)

18.

19.

20.

21.

22.

23.

24.

25.

Maryland: University of Maryland (Master of
Science); 2009.

Vertuani S, Angusti A, Manfredini S. The
antioxidants and pro-antioxidants network:
an overview. Curr Pharm Des 2004; 10(14):
1677-1694.

Serafini M, Del Rio D. Understanding the
association between dietary antioxidants,
redox status and disease: is the total
antioxidant capacity the right tool? Redox
Rep 2004; 9(3): 145-152.

Mancino R, Di Pierro D, Varesi C, Cerulli A,
Feraco A, Cedrone C. Lipid peroxidation and
total antioxidant capacity in vitreous, aqueous
humor, and blood samples from patients with
diabetic retinopathy. Mol Vis 2011; 17:
1298-1304.

Kusano C, Ferrari B. Total antioxidant capacity: a
biomarker in biomedical and nutritional
studies. J Cell Mol Biol 2008; 7(1): 1-15.
Pérez Y, Molina V, Més R, Gonzalez R,
Jiménez S. A comparison of in vivo effects
of D-003, a mixture of high molecular weight
sugarcane wax acids, and grape seed extract
on lipid peroxidation markers in rats. Latin
American Of Pharmacy 2008; 27(4): 498-504.
Day AP, Kemp HJ, Bolton C, Hartong M,
Stansbie D. Effect of concentrated red grape
juice consumption on serum antioxidant
capacity and low-density lipoprotein oxidation.
Ann Nutr Metab 1997; 41(6): 353-357.
Yilmaz Y, Toledo RT. Major flavonoids in
grape seeds and skins: antioxidant capacity
of catechin, epicatechin, and gallic acid. J
Agric Food Chem 2004; 52(2): 255-260.
Alia M, Horcajo C, Bravo L, Goya L. Effect
of grape antioxidant dietary fiber on the total
antioxidant capacity and the activity of liver
antioxidant enzymes in rats. Nutr Res 2003;
23(issue 9): 1251-1267.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Celep G, Rastmanesh R.
Consumption and Metabolic Diseases. J Nutr
Disord Ther 2013; e106.

O’Byrne DJ, Devaraj S, Grundy SM, Jialal I.

Comparison of the antioxidant effects of

Polyphenol

Concord grape juice flavonoids a-tocopherol
on markers of oxidative stress in healthy
adults. Am J Clin Nutr 2002; 76(6): 1367-1374.
Li X, Wu B, Wang L, Li S. Extractable
amounts of trans-resveratrol in seed and berry
skin in Vitis evaluated at the germplasm
level. J Agric food Chem 2006; 54(23):
8804-8811.

Tadolini B, Juliano C, Piu L, Franconi F,
Cabrini L. Resveratrol inhibition of lipid
peroxidation. Free Radic Res 33(1): 105-114.
Young JF, Dragsted LO, Daneshvar B,
Lauridsen ST, Hansen M, Sandstrém B. The
effect of grape-skin extract on oxidative
status. 2000; Br J Nutr 84(4): 505-513.
Karatas F, Karatepe M, Baysar A. Determination
of free malondialdehyde in human serum by
high-performance  liquid
Anal Biochem 2002; 311(1): 76-79.

Dani C, Oliboni LS, Pasquali MA, Oliveira
MR, Umezu FM, Salvador M.
purple grape juice as a hepatoprotective agent
in Wistar rats. J Med Food 2008; 11(1): 127-132.
Nakamura Y, Tonogai Y. Effects of Grape

chromatography.

Intake of

Seed Polyphenols on Serum and Hepatic
Lipid Contents and Fecal Steroid Excretion
in Normal and Hypercholesterolemic Rats. J
Health Sci 2002 ; 48(6): 570-578.

Fuhrman B, Lavy A, Aviram M. Consumption
of red wine with meals reduces the
susceptibility of human plasma and low-
density lipoprotein to lipid peroxidation. Am
J Clin Nutr 1995; 61(3): 549-554.

Wei R, Ding R, Wang Y, Tang L. Grape seed
proanthocyanidin renal

extract reduces

109G 13« 1WA o)laild «@uiiaidd § Cunyy 3)9s

ohsjls Ak} eole olEibily alas qic


http://www.ncbi.nlm.nih.gov/pubmed/?term=Feraco%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21633716
http://www.ncbi.nlm.nih.gov/pubmed/?term=Franconi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=10826926
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cabrini%20L%5BAuthor%5D&cauthor=true&cauthor_uid=10826926
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pasquali%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=18361748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oliveira%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=18361748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oliveira%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=18361748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Umezu%20FM%5BAuthor%5D&cauthor=true&cauthor_uid=18361748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Salvador%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18361748
http://www.sid.ir

ulilSem g s pol ailjye

36.

37.

38.

ischemia/reperfusion injuries in rats. Am J
Med Sci 2012; 343(6): 452-457.

Valtuefia S, Pellegrini N, Franzini L, Bianchi
MA, Ardigd D, Del Rio D. Food selection
based on total antioxidant capacity can modify
antioxidant intake, systemic inflammation,
and liver function without altering markers of
oxidative stress. Am J Clin Nutr 2008; 87(5):
1290-1297.

Vigna G, Costantini F, Aldini G, Carini M,
Effect

standardized grape seed extract on low-

Catapano A, Schena F. of a
density lipoprotein susceptibility to oxidation
in heavy smokers. Metabolism 2003; 52(10):
1250-1257.

Yousef MI, Saad AA, El-Shennawy LK.
Protective effect of grape seed proanthocyanidin
extract against oxidative stress induced by
cisplatin in rats. Food Chem Toxicol 2009;
47(6): 1176-1183.

39.

40.

41.

42,

E, Khorsandi L, Abedi H.
Antioxidant effects of proanthocyanidin from

Mansouri

grape seed on hepatic tissue injury in diabetic
rats. Iran J Basic Med Sci 2014; 17(6): 460-
464.

Young JF, Dragsted LO, Daneshvar B,
Lauridsen ST, Hansen M, Sandstrom B. The
effect of grape-skin extract on oxidative
status. Br J Nutr 2000; 84(4): 505-513.
Mahapatra S, Padhiary K, Mishra TK, Nayak
N, Satpathy M. Study on body mass index,
lipid profile and lipid peroxidation status in
coronary artery disease. J Indian Med Assoc
1998; 96(2): 39-40.

Olusi SO. Obesity is an independent risk
factor for plasma lipid peroxidation and
depletion of erythrocyte cytoprotectic enzymes
in humans. Int J Obes Relat Metab Disord
2002; 26(9): 1159-1164.

90 1190 13 ¢ 1WA o)laid @b g Cauny 3)9s

ohsjls (S eolc sl alas


http://www.ncbi.nlm.nih.gov/pubmed/?term=Daneshvar%20B%5BAuthor%5D&cauthor=true&cauthor_uid=11103221
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lauridsen%20ST%5BAuthor%5D&cauthor=true&cauthor_uid=11103221
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hansen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11103221
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sandstr%C3%B6m%20B%5BAuthor%5D&cauthor=true&cauthor_uid=11103221
http://www.sid.ir

