10.22092/ijmapr.2018.116015.2173 :(DOI) Jlimys aulis o) e s assls oS Slides iy 5 oo asliabegs

AYAV) £V -F V) a0 ke XY 0l

AT 8808l aly § 6 Sl I ST cud b5 » (Ginkgo biloba L.) baly 9Sus Joo Wb
JW pé O 90 S3l9d (559 Cadled dudr T Sl

ST ol o

o) oblge oDl 33T oy 3llge amls 2355 S5dsm 50 05,5 ool J stame sdiey 35 — )
s.atashak@iau-mahabad.ac.ir : 5 xS s

VWAV o8 10t dy gl VWAV (o8 1 ple ool b VAP oLl sl sl

ouS
P ) 5T b B slia y (Ginkgo biloba L) Loy S oo o5 (53l JuSn 5b i Jsbiten s ol
b das aadllae G oo o ol JSa555 e 0l Lo wsilen cdld ands S Cilaze (MDA) wllgsp sl 5 (TAC)
235 V) Sae S ke VY ) Lsky S S sanSesl 5o o5 S 5o L3 L0503 YF S slas Sl
22 o gl aan ws3le JaSe o555 5l am 5 b3 i 8 15 (s S 505 T Sty p 8 b 1Y) sls a5 (Lsky S
S S N3 gl S8 AES T Dok by Ay e 058 AVO St b o0ls S)l5 s 2 il st 0se3] S
5 SolenSn 5553 ) dm (¥ (505 o5m3) plasl 5l ey dholidy (Y el JSin o2 51 1 arly <o s (V s o Sl o
o3 5 esliad b Jols claesls as (sl mex MDA 5 TAC b b (o Soslul ol osn 2505 o5e3) 2l 5l am (F
L sl ot s 05/ 0 (lsne o 53 LSD s (3905 5 5 S slacsSo5lal L (ANOVA) (il s Jdos
S G e Sl cpl U (P<-/40) 53 5 s TAC ls sine 2ol 5 MDA e Jlsime il el (6315n op051 5 ol
MDA asls odea; (P=+/+1V) sz JuSa saiScil o 055 5o 4L o 3 TAC s ime (il 3l ol Loky i s
ol P/ YY) 551 5)ls 4t 05 S 51 a8 (5ls gtme Hsbay 2555 ol el 5l e Loke S JuS saiszidly 5o 05 8 o
Lok St S G me Ul oy il Lt claasle 5, Ll 3 el 5o 35 el oS ol s aasaly
caia 5|y 5t aros Sl ol b sl 2 5 2l Sl el 5y 5l silgioe TAC Ll b 51 Yl

KW r\q(r\ & ity O\ 6”\5 oS ! 6’5‘3 ol gas

Al Il b Slamdl sl s b o Jb e U5 (oilsn e (Ginkgo biloba L.) ke S oS ool

Mo B 4 Gop 2 e (S5 Kl ol o doddo

sLzol 5 b 5l oe—>en (Pasanen et al., 2017) DS ) e 5 e 555 5 S el

A 598 L LS e e slas B 033 o S 5 ol sl 4y Gl (1l 31055 )Lad



sk o JoSe b

McLeay etal., ) xw, s a4 o9, Slaas] !
SUT s s (2l ot ds) 4 a5 | (2017
olalS Sleslimal (plawnt sbag)ls 5 b oS 2l
ol s ax 5 GlaSl ) olen b b 5 o)l
e o an alsladl Sy s ol Saay s
|l by ol s (Atashak, 2015) el o3 S
O e a5 X5 S sdalin (Y+1V) Moonikh , Ramezani
23 352 e A MW (o g 5N (R eSS JaSs
asll st pobw S 5 Slandl 5T sl 5]
Lol 5o Salily ol sl ol a4y o
S g2 g0 Lg\.hJ}dv.L &S ol sn U‘”J\Jg a})’\-ﬁde J}uda
oS bglanSl sl Ll b anslie 5o ool LS s
slac e 5l ol oLl e sal ¢ s icwlia
395 slaan a5 5 Sae cpiman 5 2555
.(Myburgh, 2014)

= ol 51 S, (Ginkgo biloba) Ll S
S sy b ] o5z 4S0s g e b G,
@\-&)b duaj)sw 4\5})\& \) &)3]35\&)\5 g_)\j‘
o_f.x_..)v._.j (S ol 1) PP VO VO VN
Hajirezaii ) sps o Goo 5 I8 5 5 0 (2 i
adaly 5o ool Slidss S50 4 eman et al., 2015
sact ety Gl 0ad ol o] SlaeaS) 51 ol g |
5 3o 51 e aledlas Sl bl alS JoSa opl oS
ST L dUSTnly o5 o 5l el &S 03y pioluSlass
S aailesls sl 8 Gl 51 2y 8 oS (b 0 e
b il G b o) Yl Lol Sim oylas G e
SLadlsesl, Jiaw sl wl5 e inllas o 51
Bing & ) spi galical oo Jld Colame s a5 sl3]
: >o» .(Zhaobao, 2010
cidase lagslan 5o 1 Loks S e eSS Sty
ol ;S o) 58 Lacosl s iy LSl ol 51 2l
o saiS e Sy ai (Khafaga & Bayad, 2016)

Do iy O\ i

SUPY g QT JLss ol s oo ) ps0s oLS

Sallam & Laher, ) »5,5 o cilizs slag, s (228
930S i a8 cmily o) sems Ll ol L (2016
iolie Sz U (,L.‘_A Oy s Sl
05,5 ol 1) (goamie S5 8l 5 sbe,8sl wlys =
sl aals s 8l sodlw ) oy Sl sl 5o
Kol Gl olallas =& (Thirumalai et al., 2011)
SUP RO P NI TR 3 SPRUN|P: S C RGO e
o sl s Jobw Slons 55 5 311 GLadal,
(Oxidative stress) —zolusl ozl 51 ol o]
b bl s C‘é\j 5o [(Avloniti et al., 2017) s 5
a5 s o Sl 5T Sg s )l S At
Cond g 4o p g 5o S J 35 50 251 s,
Lol Ladghw s Slae (5ludtg 53 age 2B S5
a3les aS 5,2 5> Ll (Sreehari et al., 2016) .S
P s 35 m o Ol Lplas) ] 5 b eay L]
53,5 3505 el el a8 0 o 252 S 5L
s (Banaeifar et al., 2016) o) sladsSses Sb 4
=8 Ol o 5l Gldbowal g, 55 colg o
<l Ry SwaSY ol gl e (s el (P F
i 0352 Dl Ly 0y Ol 50 g J 0l L

L ablie a0ty o ol 5 ool glannSl sl
3313 me Ll U ol e 5Ll &) 51 5 slpe ol Al 5
s ol owmen (ZoIfeghar Didani et al., 2012)
S5l s sl andis b ke 4 Sl s
e ol Pl 5o 5ol Sy s planad) sl
sl e 8L Gl b el oo = ol
Plac Sy ol G e b S calSlus
P U W 1 P PSS PR VTGN = | PN
1S &, 5ba (Farhady et al., 2013) cuul ool 352 54,
Sl 5l el (gl &8 Whosls s Sl s
503 Sl 5l o2l LSl Gl Bl s o
sl oS 3l eolaul 5 glasda e los (ya


https://www.ncbi.nlm.nih.gov/pubmed/?term=Laher%20I%5BAuthor%5D&cauthor=true&cauthor_uid=26823952

for

T sl o8 b I 05 YF i S )5 3
Baet Sl aiadan 5 Albls O gy L3 adllas 4 55,5
,@Luuﬂx@u\sf\w@"%rﬁ&&jw,
Sosb ) sl ol (anasd oy 58 0 g0t 4 o35 Al
2 NS A ila ) BuS e 2 5 K a8
iy JaSa 0y 8 55 53 (a5 ls, 00 ey S 51 S
035m bls Jalos adllae s 5555 slaslms b g Sl 5505
chie oS s pae g 030 Sl (JLYO-YO e atels

G e pds 35y G e Ol e g (B0 Sl s

Ll s wai8ole s b sl s JeSen e

ps ode dlpme a5 S aolael ol 55 adllas 5l 25 &

a5 JaSa it G e pae Lo 5l s IS5 4 Sle,

33 a5 e s sl eden 5 ol silay 45

sS4 bl poe Oy 50 3 s gl 2l Al o p

a6 )USan 4l 3 oo a2 s ke
laasls 4 by e ANl (s 5,0 51 U8 55, s
Sloslial U oy (2 a3 5 00s 8 bl gy S 5
ladas aw Jgo 3 50 ool 13y sy Tl oK

Go=b 53 o iy ) Sl 2555 (S 08l
ot 5L o a3l aalsl s aaloa (0 50 ol
a3 g el 518 ey 8 (laglaan s

Syl Gl 5 Kl o ssliud BMI) sy 35

0355 Laxld 8 03 o) S dnd 5 g0 b sl S
2 S o9, 55 Sla o3l (i Aos 5 0
Salis )Ll BLad 88 655ty .l 002 03,51\
S Soa S L Loy 8 5 il s5m 5 gl o ol e
P<:/:0) %>

Vool Y sl ol eme 5 o)l LS Slidss aslialego

Bing & Zhaobao, ) sls cuus aas st 5 5 Loy Sul8
Liske oStr 6, oo Ylaas) Lolid oyl (2010
s slaadle 5l sl oLl o sal Sl sl e
Sl

3305 slac I ol 4l am 5 b 00l )
ol dl s oz syl el el (S o
phs a2l g 5y 50 Sl 2 ol Bl s 2y LS
oolas 3lu oS e 53 @Le- Ol 55
el Sl om0 g oSl las o Ll S
S U sl s addlae ol 2558 sl
odle pasla 5ol ol sl cos b 1 Lok
0U5 53 il s e ada Sl ey a5l
(515 dhe S 50 S nd B e 2550 Jlab s
4o 5 0L a058 5 Ol 4 0ls e sl JaSe pa
S 5 2l lacanl 555 5 S s ) shten 4 55
SV slac 5 S ol 5l 8 2L
Al eolizal Loly S s ol oS g5l JoSe 5 s

L g, g dlgeo
3 o L Ll adllae 2 b 6 5 i
AW 5 Sy el oBails Liagy 5o GO S 4k
35S s 33 &y g0k 5 (TBZMED.REC.1394.408 : s>
| s ol (olal amale o ol S slas Sl
a8l e JoSts oS ol g JWb 8 (U5 4dS
b s CJL 2 e 4 Oses @\w)f}uﬁ\ Jlisa,
Sl b JalS ol 53 b 3 ga] (Sl ads K
2 S i) b sl ol bt 5 s Sl (2

b el (K5 5 sosee s S5 s lilkial Sl 5 o S0le =Y Joan

_ ¥
(kg/m?) BMI 0N stz S (P S &) 0o (e sila) W3 (JW) oo <
o3
YF/OAEN/VA Y4/ffL5/AQ £Y/SAEF/AV \OA/YYED/ - A Y\/-0EY/4¥F J&A
YO/NSEY/4- ¥A/A-EV/AF £F/SVEY /AN \F - /NOEA/ - ¥ Y/ oYEO/ Y ls ad
</YVY VAR R4 </YNO </E¥Y </O¥Y P-value




sk o JoSe b

s ab S L”@’f‘j g,-’“ju*“ 25 5l 05 A e O
bl s s Jame s b3l 4 ol b sas
)j..ruju\_.ﬂ NECI L_.ﬂjs‘ slmlas eale oy (9> e
3 g las (s 5o Hen YWeor Ly addn O Cus a)
Ao Ve it gl o wﬂc—w.- Lo sy See
cd b o Sl &= r)'\( ol s a\J_fgﬁLw
S esYmas 55 asdles ol b alslas
s oS Ll s 5o Qj_aﬂ Sl—= Jol e ol o]
celin 5 am i YY=YF las 0. cogb; o)lull

RS rbu\ Cg—wﬁ/\_\’

;,_5)\ oolazal L ‘r\a wu‘w MJI: 6;3)\x‘

L ealw asla 8 Jaallygws 3 5 oS, oS 2
Do om) orlenl s 8 Pl e g, 5l eslar ]
05 S il e V b ki pa 5 51,8 idy S Y-

NS YVC slas o aids ¥ Soea sas byl
by gl poe dsb oo o5 Cda G i
[ W 1Y BTN W NS W{ PSR PR W RECH
g 3 il g S Yo
e I3 S Lol & 505 5 51, 4 (YO pmol/L

O 5 0dd (I YVIC les 53 4ids aw Sdeay
b\i}_m.) ‘L..u).‘ J...A)S\_] Fo co— Jj_b P u;L«.v
MDA (¢ - Se3lal sy bl i sl p e 5385 1S
(TBA) sl S stmslios L Sl a0l o o
ey L ods o Seslasl Je s sy b C‘J,‘;d;w\
e L Ol alie Colg 5o 5 e sy S
5= b= L, MDA 6;-5")"-'\—"\ .x_.wL&_A 3 st
REMA S jred sl 2 e an o rﬁj-:‘bi:ﬂa“
e S ol 4 93,5 S5 5l e -J-Ufg“
sad L) b3l A 4 78V sd S stk J e
&JJ-\&)J A_MQYO UJAA{&\SA)})‘w;}

Ol r\.&;\ )'\ U g e oal> )\JB S - 3 6)\-“0-3
G\J‘,,.adi‘a:;&:.; S ol p5l Selsl slady r}Y

L) Saeas s odgas Lol b By ) Jos an

Q&)\'QM@M)b&Mﬁ)}L@JY

TP m—_ S ) )

¥

S 5l aSs

ey A &g, izils Ll JaSa 05 S 3 &S o3l 3l
s ) Loy Sir o3 S oS ol catn
asn S cosl s aan ¥ ae an | (0 p S e B
56 Wigsls e S 534S Js s (Nikfarjam et al., 2012)
Ad 25 IS e 4 (022 00l p*l’ 5 7aS3) Waig,ls
Bie y a2t 55lmolan sl Sl S5 4 05Y
5 J=Se bls glacSl gadss g2 5l J8 (il sS
Laools 56T 5 6 80503 55 S50 b 55 o Wis s
5 Sy oMbl o L was gl eade 5 aslal
g anles 8l b seS g5 5l g ses)
) o ealinals;pe o 8 e T sy Sim 28
PRPSESTCA LR EPS EY/A | Y FRTITYOR G VR TP
asly p L sl ol o8 o 5l aS s g o 5 slag S 77
C—lig 5o ol 5 (C—AD-VAP) ca
&) e 55 s S a5 aolw VYYAY - YOYY
aalaly aabiz 5l L s el i 3, J S
el CJJ’ Jsb 5 4l aell ¥Y

sl s sl it IUT 5 85,5 8l 3

b cdls o 5 kil o) son G s sl

SNETE US| Sy SCORSTPR ASTEN PP Y S
(o oI A Lav;;j_aﬂ Sl S v.»ﬂu..q
Sas e S 2 8 5 pnaS Sl m ol 5l amy e
8 ol o VO Ly silhas) aiy b e 0 5STZVO
O A F O S5 o) Akds Yo Daaay (L9s,8
Ao 53 S 5> (Sari-Sarraf et al., 2015) 5 S
JoSe G mas (9 9 G5 (B0 30,15 sl 2l Sl e
Sl doSe 0355 TN 055 ) ey p s 5 iR 55 a2 4 S
il s U’@*y‘ﬂ oolss 5 A as Sl o) pon
=308 33503 5 am 5 aisls ols Sls s, e
T P B B N (PN S PR ERK A e
ssd (o b b s (S5 4t e ¥)



Y.0

Sl 5 S slag Soslail b bl 525 s
S MDA cble b adal; s ooy Jol 31 g ol saa
aS Gopban (P=/ V) 54 5 Soslul Gz o) e
obas 5 e °3J—< 93 B 53 (D03 orﬂ ol
sl L ESi /AVY 5ES:/8-Y ) g b i i
G Na ado o e 53 Silesy cnl cle Sl me
eoler Ao o 53 MDA chile imas (P<-/0) 55 3
oo Al n ity Cond (22005 0905 e )21 5l )
il e 8 5 a 5n asles (5l S (6550 51 )
Jelss 5058 ledlen o(P<-/-0) ol s)ls sne
(P<+/+\) 55 s sine MDA clile 5l 53 55 3
03,5 53 asllgao I il 3l aals aS (o) 5 bay
Cdlas Lol 51 s Lishs 5 S eSS szl o
35m 901> a0y S 5l S (ls ma s s bay 25555
5 JaSa G ae S 81 5] 2ulSm &S (P=- /YY)
(O JSa) sl 035 Lok St sauSedly s 05 S

&>
B~ (6]
I I

(NMoOI/L) 1297 5 o Sl
N w
N 3 w 13

=
(6}
1

Vool Y sl ol eme 5 o)l LS Slidss aslialego

03 S am 5l e 9 00505 Sy Sl diBS 55 Hga Ve e
Jsb 53 o5 e Seslul (ps Jsbo) JT >
aals plyiean Jla i Bbg Jlie 53 gl OFY 5
iy J) S o ol s 5 et ol (S0)

23 5 e ki s o MDA ke oo lule]

ool b s,

ek ol 3y S IS 9051 5l eolizal L L
A ey o (g S5l glaas e s s esls ooy
oS sla g Sl b Guills 56T Gsesl 5l e
Jol e e O st sl 5l s a8 as sola
LSD i s 5] 5 by 8 s 5 (5S4 5
53101 s 8l cpiman a5 S slizal (LSD post hoc)
3 o dse S e Jdes e (Effect size)
A eolax (Partial Eta squared) (ES) Gl gdoe ¢ 903)
SPSSz0 slalsale = 5l olised & (5Ll (5la s 1 418
i oLl P /00 (65l sine o 5o

i ol 4 °3)§ o J& ﬂ,uf

J}‘A.BJA fﬁ"‘d’f

pom Ao ol A

oS wiped iz Jol o s 5)lsard 5 JuSa sbass 8 53 (MDA) slliss o b clile ol i -\ S
533 03030 Sl 3 G Aol i3 o e 3l JuSa 0355 VY 053 £35S aly Sl s sl Al e
053 5208 05031 Sl s @iledaSe 5 am i ler Al e (s3le oS 0355 YN 5 3l an rp s Al e
(P<+/+0) JuSa 05 8 b sslsani 055 o sl ipsm a0 b o)l Al o sl 6 (P<4/40) sl Al o b s s o sl st



sk o JoSe b

5242l Sl o TAC ol e Lls dme 2l 3 el Loks
A gobsad op, S L alie 5o (P=+/\V) JuSh sy S
05,5 mmleSlas e b il piman (P=-/OYY)
=303 33| 8 eas pLal 1 e Lsly S oS
(P<-/:0) 35 5loas °3Jj 5 S ols gme sba

Y )

1.5 -

1.2 -

0.6 -

(NmMoI/L) ob ailus) oo e b

0.3 -

¥.5

s mime 5l ey S LS)L‘T Jelos s 520 c\-v wydlen

TAC el 5 ols 5058 Jolwi 505 5 oles il o
ol Ll 5l am dolidly & (g, by (P<- /-
ES:-/AOY 1 g b s 54 TAC Sluie 2555 o)l
ssbay pilacs y JaShes S 55 a3 ES: /A0 4
:3*-'-" LS)L”’J"‘SA

) RAR

(P<:/:0) 3l zalS (g)ls sae

;-Ej)‘bdf&AJ;nJagno)J?

sl > e

P93 Al

Py A e Pl Al

S 4 sad Aie Jol e 53 sslsacd 5 JoSa sy S s (TAC) ob o2ylus ao i b @l s —¥ JS

09 uyu‘ 6‘j>‘ J‘

A.L»éu% r_,.)d\l»f L;J\“J&AJ”Y\ n)})&)ﬂ)\&ﬁb\; uj\a).) J}\ﬂ\.l)f

035 52303 0305) Sl s 3l JoSa 5l amy ipoler Ao ol oSl 0355 VY 693 Sl dm i g Al
(P<'/'O) J-ng.é n};\.zjj‘ii:.& °}J§CX-‘~ U}u.v oo A'L"JAL-(’)\'G':’ A.L‘",d u}\-ﬂa X ‘(P<'/'O) J}‘ A.L'af \J r)) A.L'rja uju.n 3%

ohall el polaacs 5 JoS saiSeil s 0y 8 55 p o
U RV R IV JPR N P N
aS oo i) 58 4 5 em s L@l o as aalps
Sl U b i o b Wdite 35,5 glacdlas oLl
oSiws MRNA 5L (25580 5 b slas 8500
Sl 5] Sl Wl e o 0505 e 5
Lira ) s eli,) —aledl dal o b ablie 64 1 oy
aS )y g s Ll (Ferrari & Bucalen Ferrari, 2011
SVt ol b 5l s 5 s3les sl oLl
RTSER W el adsv 5T sl 2

S Sl el 5o &S s sadie ol (e

gl c b5l JSol, slaas S ads (250 s
| Ay e Wl g e aS B 15 Gy SlasS) )
53 5 sdmd AUl OMae 4 53 S 5,05 el 5 2]
3=t G255 03 (—iios 3 Ses LS el culg
slwl; 55 G ol s (Goldfarb et al., 2008)
FRPESCS - N W S S e
2 =i cdlad Colane L2 LSt il b sl
Sl s5ss el sl iSs )l ol Jlas 2 (L



f.v

5 o s Slade il Bl 4 ple 0 1 5len e
2l il gl Ve L gemeS) G o sk
il el Wl e el ) 48 ol s Jleb e as
33 Sl g5l o S5l Jlb LSS a5
3o el o el ()8l 4 ate 5 0a (6,8 gt
0 op—=>a (Azizbeigi et al., 2014) s aals 2550
5 il saedle il & e sa 21 bl ol
L eSS wile lagpmssn il 3l b 5l o
Bl pae w0 lips Gy (oS Gl Bl i glens
3 See sy S el 5 dS (g Sl ge pan o
5 o S 51 ke clak plassle 5 bl Lol
S OomldeSl 5 (2 LS) ol B e
.(Shi et al., 2007 «Ostadrahimi et al., 2016) > 5 .

G S L pean el s 50 SO b s s )
Olalae 2y luSl ol Candy b Lo e o ben
sles S, gl AU e 53 olgr el el
sloasle Gaass Uy 5lee 5o paols e 5 pa)ls
Sosba .l sas ¢l oL 5o emlaS] L
Glaal o a5,y Sedp plaadue 5 ol oS
sl oS 5l aslanal a8 Wy S ol st W)L 555 Slidss
b 5 AL Gl oS o5 san slads 5 S5
5 Sl el e 55 5l lle 5 4 Wil
SS s w1255 Sl 5l 26 o ol
Gz ol 4l o o zege o (Atashak, 2015) Lo
o) ) e Wl oo Lo S O e &S W 2ieiee
ol b s eas 4l Gl o Ll b lislis e b
cble sl 5l gasas Ly el auily 5o b
Il e 05 55 (2355 cdleb 5l o il o0 Sl
-3)3T JM 6;53—\—7-

oL Sia oS 5l Gilisee Sllas s cidds s
S JLSesl, s3asl 5 slasl 51 s LUl s
s i 5 pbay salaeS) el b bl ol 51
A bl ldlas 55 48 o sba ol sus solizal
S 53 sl St oL Bl sl

Vool Y sl ol eme 5 o)l LS Slidss aslialego

b b Chaai 5 S50, ol )55 o el
SLadloly o315 51 Lt A5 i 5 0ad oS
PN I OREUE I S PRCIW | PSP I Y
Shietal., ) s gl 5 Shas 55 Lo b Jle sbadshe
s Molaei |« zny s o) sl b puces (2007
2503 O3] Sl 48 s S S (YY) oS
s tal 78l sl ol Bl o) 2 s S5l
b mlaSlas e b ol ae S2alS 5 agllssg Sl
o s alie jpba s sals Jl ol s s
Sy s (Y-\Y) Jafari , Zarghami  Khameneh
et aids Ve 5l e TAC alS s MDA ) 53
2 ol J Gl by S5, 8 ol e o g5l
=9 (YY) oL 5 Saritas glaasl | sl
(YY) oL LSs |, Saritas .asl e pliise 51 Ko
(a9 4235 635133) 58 $315m o503l 45 s S 2,18
SMDA L8l el slaasls clle 55 o
sl L8255 5 H\—~ ol e o pmlSlas du’p-.’.jj
S50 o b o) Jlast Ji¥s 5l als S
i a8 sl e L ey s 50,5 Lol
35 509 Sl g5 5 Sl i, slacla
s el il s Glaen Soll e 5 o505
Park i o5 5 o8 55ba sl Geiss sba o g3
i lS) sla s s C,h.ﬂ aS sl (Y1 92) Kwak
o523 S 2l 5l o (PC) Y S 0855, s MDA
ol 3l a5, s dugéﬁ*’ﬂ 53 el p 85,
2 Laasle ol shae S s S e Ty ol ine
NS PR QUAEEIN Y PP RN R A S PR
) wlawals Whte 35,5 Sl a5 45 ol 3l s el s
a Comas (Ol w5l 2l Sk G, Bl o
T U N R NPT R LR S S S T |
C:JLM $osLSe, 5 col il gl Lo dlae ] 3
Sl S5 5 Lap S b el s Jlaza! Julse
ilaze iy L] il slaasle a5l s


https://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=27162773
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kwak%20YS%5BAuthor%5D&cauthor=true&cauthor_uid=27162773

sk o JoSe b

oy ol Slas Lal sl eel Loly S G e a5 Lisls
L IS5 ol o Goe plasl 5 Jead 5 595 2 05,
Al e 55 2 oles
G e S ol Sy o el gz 5o
cdl ol lSlas ol (Bl b 5l ke Saes
asdllgso e cbile (nll 5l gasam b sl e 4l
Jon S e Il 05 50 (55 callab 5l amy
) O e Blasl il 8 8 s 50 5500 5l eys]
D825, 5 ol e 4 olss e ae 5 (LS S
o a8 g dey o ia S L Sao s
5 LIladUSeol; (2alS L Las e 330 sla, S50

o= 53 eSS Sllae ol 35,55 el 51 e
e oo A (555 0 Al

S5 35l
DS ol Gl 5o a8 ool 31 adS 51 i ales cp

oolaiwl 0590 ubco

- Atashak, S., 2015. A review of the antioxidant effects
of medicinal plants in athletes. Journal Medicinal
Plants, 2(54): 1-14.

- Atashak, S., Azarbayjani, M., Piri, M. and Jafari, A.,
2012. Effects of combination of long-term Ginger
consumption and resistance training on lipid
peroxidation and insulin resistance in obese men.
Journal Medicinal Plants, 2(42): 179-188.

- Avloniti, A., Chatzinikolaou, A., Deli, C.K,
Vlachopoulos, D., Gracia-Marco, L., Leontsini, D.,
Draganidis, D., Jamurtas, A.Z., Mastorakos, G. and
Fatouros, 1.G., 2017. Exercise-induced oxidative
stress responses in the pediatric population.
Antioxidants (Basel), 6(1): E6.

- Azizbeigi, K., Stannard, S.R., Atashak, S. and
Mosalman Haghighi, M., 2014. Antioxidant
enzymes and oxidative stress adaptation to exercise
training: comparison of endurance, resistance, and
concurrent training in untrained males. Journal of
Exercise Science & Fitness, 12: 1-6.

YA

PP P KV [V S0 SV PO 1 X W
o—=ob (Yallapragada & Velaga, 2015) sles S
(Y-\+)Zhaobao , Bing ey ) cbasl b suvn
el e ke S ojlae O e S sl ol
el (malS s gl sl b sl cdle a3l
Gl el 5l 26 (MDA) (undd & o) 5 o]
s ) sy Sl sladace 5o anS el s bl
(Yo ) ollSn 5 Bridi gliiss o5 S 35 olizl
sk S o lae Sl 5T Sl 4 aSt pas
slagoban olass 5o LS oS o) Sl 25
o )il sla sl ».«.—J 5231 Gladlseal, 4y Ly
ool =5 (Y-1#) Bayad , Khafaga s olcasy .asles S
2Ll Ksa Yol Loy Sim oS G e 8 s
cel asly oo ol G Il LSt 5 SlaeS] )
S oS el aSillean e Ll 51 S sk s e
L oo ol @l mizmen 258 0l Cod G
S5l sl oS 51 T s &S Kos sy okt
GOV PSS W 5V R K VUL IOV [ SV S SO >
Park & Kwak, dJafari et al., 2011) 5,l5 Jlssen
(2016

S 5 el Ol Sl s &5 kibes IS s
Al Lok sSim Gaae S s g iy lools oL
Koltermann et al., ) gla—uSl sl o)y sl & b )
sl (NO) LLSIK 0 ad 5 il 3 cpwizman 5 (2007
5 (Koltermann et al., 2007) >G5 = oo LS
5 e 5 S 0 sLa S s o ol Gl
LIl e 5 Al OMae 4 o ol il
2 S g Nl 5 (Peng et al., 2013) ouz NN
SWsl o onsls Glacml (a8 5 o5lesl sl
oliime &S () sba 358 o555 3 Shes 350 5 Sl
U5 35 o JaSen ] G5 e S s gl
O 5 ISPV CHERR LTI RY J‘—’L"“ P33T
Bing & Zhaobao, ) sss o s o355 Cullsd 51 e
ol 55 (Y- o A) o,LSwa 5 Gardner :c>.a (2010


https://www.ncbi.nlm.nih.gov/pubmed/?term=Bridi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11507743
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5384170/

Koltermann, A., Hartkorn, A., Koch, E., First, R.,
Vollmar, A.M. and Zahler, S., 2007. Ginkgo biloba
extract EGb 761 increases endothelial nitric oxide
production in vitro and in vivo. Cellular and
Molecular Life Sciences, 64(13): 1715-1722.

Lira Ferrari, G.S. and Bucalen Ferrari, C.K., 2011.
Exercise modulation of total antioxidant capacity
(TAC): towards a molecular signature of healthy
aging. Frontiers in Life Science, 5(3-4): 81-90.

McLeay, Y., Stannard, S.R., Houltham, S. and Starck,
C., 2017. Dietary thiols in exercise: oxidative stress
defence, exercise performance, and adaptation.
Journal of the International Society of Sports
Nutrition, 14: 12. DOI 10.1186/s12970-017-0168-9.

Molaei, S., Rostami, A.R., Matin Homaei, H. and
Azarbayjani, M.A., 2017. Effect of drinking
Ziziphora Tenuior on total antioxidant capacity, total
tiol and malondiadehyde serum after one session
exercise inactive women. Journal of Medicinal
Plants, 1(61): 134-140.

Myburgh, K.H., 2014. Polyphenol supplementation:
benefits for exercise performance or oxidative
stress?. Sports Medicine, 44(1): 57-70.

Nikfarjam, M., Ghodarziyan, I., Heidari, S., Rafiee
Vardanjani, L. and Parvin, N., 2012. Effect of
Ginkgo biloba tablets on patients with major
depression treated with electroconvulsive therapy.
Journal of Mazandaran University of Medical
Sciences, 22(88): 62-69.

- Ortenblad, N., Madsen, K. and Djurhuus, M.S., 1997.

Antioxidant status and lipid peroxidation after short
term maximal exercise in trained and untrained
humans. American Journal of Physiology-Renal
Physiology, 272: 1258-1263.

Ostadrahimi, A., Jamali Qarakhanlou, B., Zarghami
Khameneh, A. and Heydari, B., 2016. Antioxidative
effects of hydroalcoholic extract of silybum
marianum (L.) Gaertn (silymarin) on a single
session of exhaustive aerobic exercise-induced
oxidative stress markers response in active male.
Daneshvar Medicine, 23(121): 61-70.

Park, S. and Kwak, Y., 2016. Impact of aerobic and
anaerobic exercise training on oxidative stress and
antioxidant defense in athletes. Journal of Exercise
Rehabilitation, 12(2): 113-117.

Pasanen, T., Tolvanen, S., Heinonen, A. and Kuijala,
U.M., 2017. Exercise therapy for functional capacity
in chronic diseases: an overview of meta-analyses of
randomised controlled trials. British Journal of
Sports Medicine, 51(20): 1459-1465.

Peng, C.H., Lium J.H., Chang, C.H., Chung, J.H.,
Chen, K.H., Chou, K.Y. and Peng, R.Y., 2013.
Action mechanism of Ginkgo biloba leaf extract

Vool Y sl ol eme 5 o)l LS Slidss aslialego

- Banaeifar, A., Shahkandi, H. and Behbodi Tabrizi, L.,

2016. Protective effect of Curcumin
supplementation and 8 weeks of endurance training
on the antioxidant index of the liver of rats. Iranian
Journal of Nutrition Sciences & Food Technology,
11(4): 39-46.

- Bing, Y. and Zhaobao, W., 2010. Effects of Ginkgo

biloba extract on free radical metabolism of liver in
mice during endurance metabolism. African Journal
of Traditional, Complementary and Alternative
Medicines, 7(4): 291-295.

- Bridi, R., Crossetti, F.P., Steffen, V.M. and Henriques,

A.T., 2001. The antioxidant activity of standardized
extract of Ginkgo biloba (EGb 761) in rats.
Phytotherapy Research, 15(5): 449-451.

Farhady, H., Hamdollah, H., Siakouhian, M.,
Dowlatkhah, H., Rahimi Fardin, S. and Pirallaei, E.,
2013. Effect of short-term garlic supplementation on
lipid damage after exhaustive exercise in non-athlete
men. Journal of Sport in Biomotor Sciences,
8(2): 56-63.

- Gardner, C.D., Taylor-Piliae, R.E., Kiazand, A.,

Nicholus, J., Rigby, A.J. and Farquhar, J.W., 2008.
Effect of Ginkgo biloba (EGb 761) on treadmill
walking time among adults with peripheral artery
disease: a randomized clinical trial. Journal of
Cardiopulmonary Rehabilitation and Prevention,
28(4): 258-265.

- Goldfarb, A.H., Garten, R.S., Chee, P.D., Cho, C,,

Reeves, G.V., Hollander, D.B., Thomas, C.,
Aboudehen, K.S., Francois, M. and Kraemer, R.R.,
2008. Resistance exercise effects on blood
glutathione status and plasma protein carbonyls:
influence of partial vascular occlusion. European
Journal of Applied Physiology, 104(5): 813-819.

- Hajirezaii, B., Barari, A. and Abbassi Daloii, A., 2015.

Consumption of Ginkgo biloba extract and
swimming training on NMDA and BDNF plasma in
untrained girls. Journal Medical Plants, 2(54):
183-190.

- Jafari, A., Zekri, R., Dehghan, G. and Malekirad,

A.A., 2011. Effects of short-term garlic extract
supplementation on  oxidative  stress and
inflammatory indices in non-athlete men after
anaerobic exercise. Journal of Cell & Tissue, 2(1):
25-33.

- Khafaga, A.F. and Bayad, A.E., 2016. Ginkgo biloba

extract attenuates hematological disorders, oxidative
stress and nephrotoxicity induced by single or
repeated injection cycles of cisplatin in rats:
physiological and pathological studies. Asian
Journal of Animal Sciences, 10: 235-246.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Crossetti%20FP%5BAuthor%5D&cauthor=true&cauthor_uid=11507743
https://www.ncbi.nlm.nih.gov/pubmed/?term=Steffen%20VM%5BAuthor%5D&cauthor=true&cauthor_uid=11507743
https://www.ncbi.nlm.nih.gov/pubmed/?term=Henriques%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=11507743
https://www.ncbi.nlm.nih.gov/pubmed/?term=Henriques%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=11507743
http://en.journals.sid.ir/JournalList.aspx?ID=323
http://en.journals.sid.ir/JournalList.aspx?ID=323
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4008802/
http://en.journals.sid.ir/JournalList.aspx?ID=291
http://en.journals.sid.ir/JournalList.aspx?ID=291
https://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=27162773
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kwak%20YS%5BAuthor%5D&cauthor=true&cauthor_uid=27162773

sy S JoSs 3G .

oxidative  stress. Environmental Health and intervened by exercise therapy in treatment of
Preventive Medicine, 12(5): 202-208. benign prostate  hyperplasia.  Evidence-Based
- Sreehari, P., Reddy, L.R. and Khan, M., 2015. Effect Complementary and Alternative Medicine, 12p.
of isotonic exercises on antioxidant and free radical - Ramezani, A. and Moonikh, K., 2017. Effect of
status in healthy adults. Journal of Contemporary quercetin supplementation on oxidative stress and
Medicine and Dentistry, 3(3): 28-31. exhaustion in male soccer players. Journal of
- Thirumalai, T., Therasa, S.V., Elumalai, E. and David, Medical Plants, 2(62): 136-144.
E., 2011. Intense and exhaustive exercise induce - Sallam, N. and Laher, I., 2016. Exercise modulates
oxidative stress in skeletal muscle. Asian Pacific oxidative stress and inflammation in aging and
Journal of Tropical Disease, 1(1): 63-66. cardiovascular diseases. Oxidative Medicine and
- Yallapragada, P.R. and Velaga, M.K., 2015. Effect of Cellular Longevity, 32p.
Ginkgo biloba extract on lead-induced oxidative - Sari-Sarraf, V., Babaei, H., Hagravan, J. and Zolfi,
stress in different regions of rat brain. Journal of H.R., 2015. The effects of short-term grape seed
Environmental ~ Pathology,  Toxicology and extract (GSE) supplementation on malondialdehyde
Oncology, 34(2): 161-173. and serum creatine kinase subsequent to aerobic
- Zarghami Khameneh, A. and Jafari, A., 2013. The exercise in men. Modern Olympic, 2(2): 105-116.
effect of resistance exhaustive exercise and acute - Saritas, N., Uyanik, F., Hamurcu, Z. and Coksevim,
caffeine ingestion on total antioxidant capacity and B., 2011. Effects of acute twelve minute run test on
oxidative stress indices in male volleyball players. oxidative stress and antioxidant enzyme activities.
Daneshvar Medicine, 20: 69-80. African Journal of Pharmacy and Pharmacology,
- Zolfeghar Didani, H., Kargarfard, M., Marjani, A. and 5(9): 1218-1222.
Karim, V., 2012. The effects of vitamin - Shi, M., Wang, X., Yamanaka, T., Ogita, F., Nakatani,
supplementation on oxidative stress indices after K. and Takeuchi, T., 2007. Effects of anaerobic
anaerobic activity in water polo players. Journal of exercise and aerobic exercise on biomarkers of

Isfahan Medical School, 30(1): 1119-1130.



411

Iranian Journal of Medicinal and Aromatic Plants, Vol. 34, No. 3, 2018

Effect of Ginkgo biloba L. on total antioxidant capacity and malondialdehyde
after aerobic exercise in inactive women

S. Atashak®*

1*- Corresponding author, Department of Exercise Physiology, Mahabad Branch, Islamic Azad University, Mahabad, Iran
E-mail: s.atashak@iau-mahabad.ac.ir

Received: October 2017 Revised: March 2018 Accepted: April 2018

Abstract

This study was conducted to determine the effect of short-term Ginkgo biloba L. on total
antioxidant capacity (TAC) and malondialdehyde (MDA) after an aerobic exercise in inactive
women. In a quasi-experimental study, twenty-four non-athlete women were allocated into a
supplement (120mg/day Ginkgo biloba for 21 days) and placebo groups (120mg/day dextrose
for 21 days). All the subjects participated in aerobic exercise protocol with 75% VO, max on
the treadmill for 30 minutes in pre and after supplementation. Venous blood samples were
collected to assess the capacity of the TAC and MDA in four phases; 1) at the baseline 2)
immediately after exercise test 3) after supplementation and 4) after supplementation and the
second exercise test. Dates were analyzed by repeated measure ANOVA and LSD post-hoc test
at 0<0.05. The results showed that MDA concentration increcased, but TAC decreased
significantly after aerobic exercise (P<0.05). However, short-term Ginkgo biloba
supplementation led to a significant increase in baseline serum TAC in the supplement group
(P= 0.017). Moreover, the increase in the MDA concentration in the supplement group was
significantly more than that in the placebo group (P= 0.023). The results showed that aerobic
exercise could increase some oxidative stress indices, but, short-term Ginkgo biloba
supplementation probably could reduce the exercise-induced oxidative stress by increasing
TAC. However, but more research is needed to determine the real effects of this herbal
supplement.

Keywords: Ginkgo biloba L., aerobic exercise, inactive women, total antioxidant capacity,
malondialdehyde.



