DOI: 10.48305/jrrs.2021.30849 Vesnu Publications

70 il o st S Sl g3 el S g 35 JoSo D pao g (53198 (33 305 A i il
A 3 g 4 Yo S i 90 (2326 Juo

s el i, 0T @l 8 107 5a 59 (s gy 011y s 50

oS>

53 Sl 5 el db (SIS ST S Glls oS 5 cpl b o0 3L Ciltbes SME 53 S Gl Sy S5 el ¢Sy 5 tdode
&M gn e a5 IdenSTT o ral (sla et la sl <S5 5 (2 ame 5 (6519 o et tin St ST ) s bl ta s Sl e slad sl
A el s O

(e dali ) (Gloog 8 4 atw Ol o 4 Sase 05 VYYD 59 03 sudun L BAIDIC 51355 asle i gn o ¥4 0 (gle3TIS cal 53 1 5255 § S50
\ x \-’_;i,;jt;,,\fuf;lﬂ«yowﬂdwt‘xuws@|&g,gd&+m,,.s.a,w,.:.h.x,ﬂmg,;d&r‘ga;“uux
Sy g o ol S5 15 Sea Yoo g catin Ctia Sode b0 5 ¥ glaos 8ol s o (glazin gz esle gla i e 01y ILES” W o5 4 TLF Ul
(sins 03257 5ONE-WaY ANOVA 0 55T jloslizal L Laosls isls plowil (53158 o pod 42dn )3 555 iy ke 550 5 F (glaog S 5 LS il ys 5158
128,853 Judo 5 425 3,554 Tukey

P </+)) 4z (SOD U Superoxide diSmULase) 3 saws s LeuS| s s Ol sun 515 gime (2a153 &5 oeie ol &S g 5 oS atin Cotin 5 et 4350
SIP ag5 & deal 655 JoSie O3 e tman 5 Aol 6855 oSt O3 ez + (S5 gn o e s ka5 ey (CAT L Catalase) Y61 # gl
WATes Ol s san 28l Eob ¢ olgl @ 5o dawl oS53 O ume g ol @SUp 5 oS+ Gilsn ped (P S /) Sl (g ln gme
(P <+/+Y) ws (MDA . Malondialdehyde)

5 CAT SOD 5k 554 » (550 shan D151 (0l 4 IS oo 0 S ol 6K 53 JaSa 5 i L6l o (53150 (0 pmd ooy on 35 40 206 5 il
3 n 4o g A Ol o Ll 5 55 (5315m o o3 Lol e el ST 5 5 5 ol el 23,1 4t Ol & Sl Cons s 55 MDA

s Ol s 65T (65 O o £3VBIST €30 gams s oS5 g bl S 55 JaSo € i 1800 515 ls”

or ] S sl dpl Sdg 8 JoSo B pas g (5leh (2 po AihE Cudd 5155 oyl b QLB gy (63,503 P e g tEl ]
AVPYT AV e a5l ple 5 Ghagly <diaw (b pur 4 Wino (58190 (02525 Jdo 3o 9519

Ve AN ol gl V- IAIYO s by b VEe P10 il o g b

o sladsg b g Lol il sladglo &8 an JUkiyl (sloysegs dois

02,5 Mol > ¢yfaytel Sl 03,8 5 ol S 4 g Sgdbie (20 Sed e g ) 53 e oaiS LS5 Jole p Siete A oy
(V) B9 o0 030 st (Erar) o5l (] K 390 b sbysiS 3 5 il U5 3 oloye g5 cnpals & |

B9 Sounide b (S5 Bib jl (o3h) g widiS and b Eo) ondin dinw by w3 o S5 1) o) sl JS 5 paw

SeS g alpSdn ey o plyis 4 (B cdld ggsse 4 Ghlew 2 5 dtaly Sy 4 1y b (s Ky 3 45 3l Lol JsSUse

Ol & Moo phleg (S5 CubS S0 b g b sl 550 Slop izw Saplbpe jilin (V) WS siuall gyl 0kyS 4wy

Al eoladel (Ssly58) cladiol a5l (oMol ST oIl ¢ 859 pole 5 (S0 S 09)F < ibing S5Ps5ed 555> sl -
Olel cladol Kl ) laduol 21y oMol 2T o231 ¢ 555 pole 5 s i 09,8 ¢lialial =Y
Il colagol (ol8ul53) ol 15y o a3l S oISl (3559 psle 5 (3t 095 yluiils ¥
ol e (85s o Sy ¥
Ol el (Bly53) Sladal amly s adlual ST olS.2315 22555 psle 5 (gt o 035 ulial 135050 Pl g 1 Jghumo ka8
Email: khosrojalali@gmail.com

Ve SN Jlo [ ptseily psle )5 (imgsy Vs

http://jrrs.mui.ac.ir


http://dx.doi.org/10.48305/jrrs.2021.30894
https://orcid.org/0000-0003-0210-5984
https://orcid.org/0000-0003-0210-5984
https://orcid.org/0000-0001-9531-2952
https://orcid.org/0000-0002-3897-8034

O 51 o 0

g ol bulus 0 floj Copde Cusnl 4 drgi b Lol cawl ol )15
Sl S5 9 (i Sluped Glojen SIL bl > o (g35000e el
Fo S8l (b cdlld Jis 4 gt eyl glagasly
6 oy Ban bl (imgly @)l 2529 Al ol & Mise (sla e
ool slagadls sl Sgp Bpas 5 iln (np aie cuia

2 plol s b pus &y Mo sl Sige (225 Jo 320 53 5iilans]

by w959 3lg0
oo Jhge oo Yo 028 2oLl o elnlei] Sl o)l
Cllge iS5 5 g 55ye 5l £y YYo=YB+ g o394 s Balb/C sl
waass oSl 4 Jl 5l e g a5 s oS by oK,
PGBl S dtin S Sae @ (IR 2y ol (28559 T
(35 0y plod )3 & (pl deg PB4 ad IS b ()
oy el \Y So b — alidg, 4 ye el 3,00kl Lyl )3 g
Ol Sl oy g 2o )d DO s Capgboy ], 5l 4 y> Vo=TY oo
sdnbeo ol bl S ST sl plos «seizean izl )5 i 5
IS b Sl asly oDl ol olKetils 3MS] atseS a5 s 5 Helsinki
5 pldl IRIAU.KHUISF.REC.1400.293
VXN B3 5l oy VF IS Sl g 2t o e o s
Sl i ez osle (slasige oy ALES )3 cals ) g & TIF Jobo
ol ol a8 el s dy dip by 4 Mise hge Jio diges Balb/C
Hematoxylin and e0sin) (¢! — b g5lod (55001555 b (s59095L Y
() JS) €855 )15 o 3)90 9 28 485 bn g i I (HEE L

Hematoxylin and eosin 5l <K) b 540954 oY ) S

I T by sbJohw ol sais 0 ooliw] 550 clo ol
e 3 5 A3 sl b (S35 el sab Jslo SO
O8> pyw o,y Ve ) (DMEM) Dulbecco's Modified Eagle Medium
O logiy yiol = ydas gy doyd Vg (FBS |y Fetal bovine serum) (o8
g S ile 4y YV glod Jolds Jolw 03 )y Laylyd ad edb cuis
Ay dls e (Jsho slacws plad 09 CO2 oyd O L duopd AY Cugb,
Skl sk 4 d oy 4 e Sige yuo o ad plsl a5l (olod
S JoSo gilon cnyed ite s o dald QU5 slrog S &
WA el sl SJg)8 JaSio + (glm (2 pe5 g Sl

JoSa s o 4 538 ol

Jbs 4 a8 ooy (lis 31 818 cla jiagh Cunl 4B)S Ojgo dow
25 ol po)lse (R L Nl e ilon e i (lbyu sl
Callad Gl 4 dian (S Colled (V) Wil olpad yuo g Sye il ol
P9 g 53 dinw b pw CEpdy Sl S ol b g @ ol Nl
Oy & Mo sbahse )3 y905 e (BB L glon Sy ped (ionen
Oleie & 1y (giled (o yed ).:)U ohSer g Betof () cusl 03gs ol jor dis
M) S & WLy 9 K38 gy A ooy lp Sl ) S
dg 03l plol (859 Culld (b Slbyp Sl & (olrog)S )3 s9e98
ol @l cnl &5l b (F) g2 j5eS ply 93 U daog S ple 4 s
Mo lilos slp 19095 10 Caols Wln (s3lgn (o859 Cllsd cams oo
(B) 55 cliggiss sile 5 lag)l adllas p3 Lol bl 4sly diw olbyw 4
sl 8,55 )5 oy 3p90 i Slai>

5 5081 Sti5S 35 s b ST 51 (30 gl oyl
o e ol & el (5053) Gl GleSI 5T slapasise
b laaistlSs 5 ooy olis oty Jold loJsSlgegSle o
oo b cde 4 32 05,5 » (ROS) Reactive oxygen species dlawly
Yk gl 5 aplansl il onl gobe ] Gpae Vb i
Al i g8t Gogal ply 3 et b 4 daadsius
|y pe — s A st & 5 Jbb b ol 5 (OXPL)
ool plp o gladshe (sl b s (F) wase I3
Jaealy osbslS gmen SlanSlal lampl Jals glas]
L SOD) jlgemsd MuSlysw (GPx L Glutathione peroxidase)
sl lanst sl ¢ (CAT L Catalase) ;YIS 4 (Superoxide dismutase
P oS pgl ol S pgSal dnal S35 5 ¢y95glS sile ou 3l ud
ool 485 Spgo (SIb 4 & pdaghy elel p bl Gmgile
2B gl 5 osd b5 slajlég Slo g 250 Glojon Sl 3
(V) S eblis 38 5l 30,80 Gl Sl clam il Mg b A
SOD GPX (ygmeds (il 5T (slaps il 45 0135 (3155 8] clalllae
Oy 535k 3 ook A8 ROS ply )3 puiie cblis )b 51 CAT 4
(A) a8 e i)

el (ol b Jobs ool )3 o cul plardyid sl S)8
Sl QS by o Wil alerd S5 (o5 aberdgid Db e
s 4 a1 5T ale W s lasdgid 95 e Mg ] A5, 4 K8
25 ol yw w5 ol by 4 aluS Ty ol e dde oMo ¢l (K
o 5 el Sg b g0 3 SIS 5 e 15 (e
il SME 3 5 Sl Jgih (S5 5 35 iz ol Jsbo 03, 33,
Sl el S5 ol & amde Lt Cliging gl (A) 35,5 e cdly
2l pae cladsls p Samople 5 eugl Lo o ShwasT ol
(Thymoquinone) s sews @l 5 3l &5 ] )Kan 5 Al-Mutairi ismg
w2 5 Sl g8 oa a8 10,5 sdalin wdg 03,5 sdlitwl Al Jg)d 5
Sbyw sladsbs glgl > Sy 1o ol aBlir job 4 (gSses
(sl S5 8 5 S3539) Lelslao Sl plaS o gllas (285 42 )51 (1+) )

'YV

Voo SINY Jlo /tseily pole ) Limgl

http://jrrs.mui.ac.ir



O 51 o 0

(IY) 88 o Gamass |y 5 oyl

4 plodes gopb il S8 & jae Bl p S /Y MDA cLl o500
g 01 (5 )15 3, Bl a2 > —As slod b y308 1 w3l 5l ekaie
b otalejl (o dulial (glos byl Lais b g )U5gen oSt g
S CSeSs g 5sen doyd S (TCA) Trichloroanisole i Lo 0
Cepw b dddd 0 Gde 4 Hb oy Setle I eslaiwl b ol ojlas
Sl ol (9 dslone 5l il oo V ar 00,5 Soi il B 43 j93 Veee
dop oI gl TCA sop Yo Jsbwe ydihe ¥coile
2 4ady ¥r e 4 STy bl b adlsl (TBA) Thiobarbituric acid
2o Aol e A5 03 ©ylis S plas oS Sl a0 A0 (gled
438> )3 90 Verer Copw b odady Ve e 4 bgbe o)ligd 5 Oy
oo )3 siagishySenl J oslizal b Jsbro ul i @05 03,8 S sl
(IY) wd oled yiogil AYY zge

N ;3 o (5 BLI L g jho (o 0 Gl @l ()5 i o L
hsls ups I MDA clii (ly 5 awlbee MDA clhil
23,8 ool yio il 53 ;Vge leo p S5 VOO

Gl Ol
MDA cbale = —2 2 Y ala,
(Bgels ups
Shapiro-Wilk ;ygesl ;1 dmodls @95 (392 (sabs (owyp yolaie & ol
O S oy Car dag] @S (5 b 4 g L ad edlizl
3 bodly woles ,> 3,5 odlizwl One-way ANOVA 5051 5l dnog,S
a5 I8 s g ajod 0y90 & s GraphPad Prism 6 l58le
b ad )8 a1 ()b pre pdaw lgis 4 P <4/

bl

Sle )3 (gyld xe gl &S sy L5 One-way ANOVA 403l ks
(P = /o)) culs 3gvy bog)S o MDA 5 CAT SOD cslajasls
(Y Jgiz) 2 plol ooy 5 (59 41 93 duslie Ca TUKEY (il (y905]

Coto als 09,5 ;> SOD & sl Lis Bonferroni _uiss o903l zuls
duglio jd (P = +/oVe) Cuily Lale ol 0g)5 4 Cous (gl bxe Lials
023l 1 a)bire SRl sl Sgb 09,5 oS e sald oS L
Sl SJgyd + o y03 09,5 aS 09y Jbs j> pl (P = +/+V¢) b 4l SOD
Cuto 3als (slrog)S &) Cumid 1) (513 sine Slpi (2o & (0T 09)5 5
(¥ S8) (P> /-0 ) wols ol e

ow b me LialS Bonferroni wis ygejl zls wlel
P =1V ) 05 osalive el 095 4y Cumd Cute M0l 09,8 CAT

JaSo 5 o i 40 IS | el ey

@ 025 PS5 4iB B ol pyed jlam g S b e ST
Oryed 43y plonl ddBd p ple £ g g 42 jho cud b Jeed s o)
dbul b (M) ohlkea 5 lzels (5155 polel 2V Jgio Bilas Lol
S Sod plie il S Ssle sl el Lal 4 (Sl Sl
b ol JBhe (o)
Pl Gy 50 0dh (b (g poi Al ) Jgaz
Oluds dlaxs 2 ol O

(Go.) ai 3 (aiBs) ads

I Y ) Js!
o Yo i pgd
) Yo i pows
o Y Ve 2ol
A Y \F pCSY
o ¥ A =R
o Y A ICHY
(A Y A PRI

DP9y @ el Sg JoSe 8055 b Sy oS 5 ey
e 49 420 YO 4l b pdgusl SOy ool b (Blio (993 32y5
S92 g Sl Ve

bug lagbge g sito ceolpun <ol S| ) Cls gpSojlu]
Sy ool 303 & ol Loy olSen 5 50 Alolidly 5 45 L 555
2 9 O A polaie 4 D) 18 mle (g 3 g b 03> gt
ookt b Qs 5 a8l paok 3318 2o )3 VN0 Dy Jolre adiges )
O35 ool Sl da 9 23,5 4 el e (Slacdl ()fgen ¢ Sl U550
Jobre )5 il a0 ¥ (glod 13 diBd Vo o ) 4B > jgd Veorr Copu b
288 eolital 2,90 plonibn (sl e (bl jgm) 29

snST 8l g S 5 UBay el 93 2o SOD ulled 3fino e
Lo bJKl, o s ol SOD ]S, as il
w* uSly 2-(4-iodophenyl)-3-(4-nitrophenyl)-5-phenyl-1H-tetrazole
SSo)lul 5iagl B0 9o Jsb )3 & 35500 Mg (pgilegd jo8 S g aimd
VY) L

2,2-Azino-bis(3- I by, cpl o site CAT cudls lio e
il o o), Wg cas  ethylbenzthiazoline-6-sulfonic  acid)
CAT gk culled .000)5 ool (y59yh STy @jglbxe ;5 +ABTS
@ yagll V¥ oo Jsb 13 (59,0 Sy o GhalS (pSojlul b jae
2 03 5 o = 5y 2B B gy 2050 (S stegib Sl by,
35 el 5 S350 Slo S Bl 4G (65503l agl Fo e s oo

g laansS T o il sl 2L One-way ANOVA (yg03l qubs ¥ Jguz

P lade | Fojlol | sl gyl + oy pod oy

oo Veo¥ YV/YO £ V/EY

ofeN VA/EYY yo/oy £ ¥/ ¥

ya/vy £ y/oy
ofeye o/oFA YAAE V¥ VIV £ XY
YO/VA £ Y/¥0

Sl Slgd | Clo sl e L

YAOAENAY VST E VYT YYIYE L Y/FY SOD
AVERS- V) SUNEE 70 A Y= RYAVRN Vi d &= 209/ CAT
YONY £ YIVE  fosoEY¥.  YWAYxyas MDA

SOD: Superoxide dismutase; CAT: Catalase; MDA: Malondialdehyde

e 035 )5 Jhore Gl £ 5 Silke ol Lnosls

Ve e S Jlo [ iseilys pole )3 imgs

YA

http://jrrs.mui.ac.ir



O 51 o 0

S5 g s+ el S b sloog)S o aald 09,5 L duslie

P = /o) Waly lis MDA maws j3 1y (gl gixe il oleis 4y Sl

sloog)S & Cos |y (g)bdne Sl (nyed 09,5 & 3 (Jb >
(8 JS) (P> +/+0+) 315 5Lt MDA lsze > sie 5 <t als

o

cge ol Sgb JoSo g (slon (o3 45 3 i pSl iagh gl
il ) ol LilS o ST 5] byl olie il
I Slodry degerme b dinw plopw & M plme slagise o
L Slyige ansge &) oy b oo 1 o8 JsSlge 5 Jsbo st
Gpao > 4l 320 058 pbsl e g 15090 oS e 5l (oo
don iy 3 bl s o il YU chle ST ol
2 o a1l S s ol ogMle ablioo plscaml ST sl IS0,
ool Aoyt 3,03 (S0l 30 ol plis g ol yiaS Lol plo b dunlio

(VF) 23 5lps]
550 53 CAT 5 SOD (sl jasls gaw il adlls uls Lolul
dulio p &S Cuwl Jb o cpl wdl (ialS diw by 4 M sl g0
SOD e jd (gl size (]38l dawl S gy8 09,5 ol o Jal 09,5 Ly
9 dpl SJgyd (cloog)S ute dald 09,5 b dulie p cpuizmen O L
5 &y Al lis CAT o 1) (g)bgme ()58l dl g3+ 503
cld ain 10 plogl 45 Wi, amd oyl 4 koo bl b ol Kas
O3l 3oy 5] ol ST 5T £ 51 satodges SISl S 5 (559
L 4 (10) 3,05 olpen 4 disws lojuo & Mia 4l )b 3 GPx 9 SOD
Aol Lt phlSen 5 (5 Gimgh @l D gees pSb (o) p sl
el foiine Ligliil s MDA clalé s an (il Cange by colled
LSy calld (IS b 4 d culSsun 50 S| Bl a5l
Sl o abbbe Sl Wl o bt ol slagspl clld il8l
Febn 3 ok Seigdnid L ROS )l 3525 oy Juo slagise
My oy o oy Jb ol b e Gl Jsbe i3 (slasnlyd
seagn]) st 5 o 355 Jsbo apnSI A bl 10 JiSo,
laJ5Sgog,Slo 4 ROS b (oWl coml 4 yoxia o] JUid 4 48 8] oo 3651

cblis 4 & 35 (Bilo il (295 38 Sl 4 e gilins]
ialS = iluST Jols Lis 4 5 ROS alawly b Cusw ply o b s
el ol Gl Jold ol 4 gl ol S S8 il
CAT 4 SOD slawSl ol cddld wolys o bl oo 59,00 (ST 51
slmpl e 0 ) s oszes (1Y) WSie b ORI
@ sy glin )5S & pguse (mgin) )5S o Gob il s
Antioxidant response element) _slu.sl sl Sowl yole 5 (Nef2) E2
Sojelonsd bulyd o 295 g malals ol cnl 0SS 03 5 (ARE L
bate (ST & 393 o5 KeapL & pgwge (g n 4 ol ©yg0 4 NIF2
SENA2 ol oyl bulyd o Ll o)h glo pwdgiow 0 wunl

oS 5 0205 4 1S ol Gy

40+
* 3 Control -
= T B Control +
£ 304
% B3 Frl
& " Exr
%ﬁ [0 Exr & Frl
g 10
w
N x D
Q\Qe 4& ﬁﬁ
¢S C§ Qjé

3o <db o (SOD) Superoxide dismutase glaw .Y JSCi

x990 s g

Sdoyd iyl g dawl gy (gloog)S uto dald 09)5 b duylio
S P = /o) Wby lis CAT Hlade o 1y (g)b bze (]38 sl
2 R g Cute Jald (olrog)S 4 Caws (6)1 gxe Clyusd (yed 09,5 oS

.(Y‘ JS.‘.:) (P > ~/~a~) cusly CAT pdaw
L
_—|—_ 1 Control -
% B Control +

CAT (U/g Protein)

.
i\‘
X

& &

*
. = Fil
B Exr
1 ':' : M Exr & Frl
1+ "
\x ‘\ hS
< N Rl

Wy S350 B Jige jre cdl 4o (CAT) Catalase gl ¥ JSCi

3 MDA [asls i oS ol olis Bonferroni (uiss ysej gls
(P=/oVe) cusly o dald 4 Camd (gl iz ]38 Casto sl 09,5

50+
Control -
40 - Control +
3
E Frl
E 30 % Exr
=
: 204 Exr & Frl
g
£ 10
0 T
\! e
& &
<4 o

s ige 3o <l ;o (MDA) Malondialdehyde z gl .F JsCi

I 990

Y4

Voo SINY Jlo /tseily pole ) Limgl

http://jrrs.mui.ac.ir



O 51 o 0

3Skee 350 wrge BDNF (iyizmen .45 &5 clyl BDNF-TTKB
ST sl JISasly 51 o2k liee Mg Liie (5058 ginn 5 2980 (2 )M e
(VF) ol (g3t (oSl plin &

9 Silop (nped widn Culn Gl e MDA (i 3l hngly
Ol 0ral Cund @ a4 drgi b .cdl ialS sl Sgyd yas
s (o]0l el ol addllae (bjyg Cullad e g il &S 58 olo
S5l oo a4 e OgmelinnSly (aSld b S &
43k 290 5l el ly o OsmlieS] b Saa car psY
SS9 Gl pe 53 (B3] (58T 5l (S 2 )lge ) g 0ol g2
L MDA (o5 )33 L bl )3 p0ls Baiod aoxis (V0) ol 0
(YY) o her 5 Gupt 5 (V8) o,Ken o Valado (cla jings (laasl
5 ACIKGOZ «yiorad g suodl (YA &) Cldllas I (30 b g guon
MDA i (s)lssine 5l jluoilly sl cllsd o winges ()15 o)ylSon
35 s 0955 £ g b 4 1l el Jyas pa (¥4) 2 o
o5 > MDA (ialS o ey o 5 4 03l By denl <S58 by
Al plate (ilsm colled 5l AL STl b Gl 1 U ol
Cymdg g A I 1 i gy el S e
S|l 5 Slos > 4 osas o & & Sty g |y GlenST ]
OluSy o cunl ooy (L Cpdy o ingh ault il e Sdgyd Sl
() 5o Jas iy b M b oS olyie 3
L 5 ool 51 sl I3y 50 XIS St 5 b 5 S el Sy 5
28 | e preliznSly (51 JIS3], dga ) PASO g S o
JoSo + 505 5wl Sgy8 JoSo oS 0 ()Ll jols addllas bt a2 0
oaeehizuslyy inlS 5 Il b Sl ol «Sdp)b
P 3T Il 51 (26 Gl GRal331 )3 gt Ao 53 gl g
2 i PenSIBl gl 9l 9 i dlge ity 2y Brae LS 5 Cul
B35 gl b e (V1) 23L 30 3i0 (Bl 059 g Rl S8
g0 ORIl @ e el S8 oS aiBl s e 5 YOU Sl
(Sius alS ol S| s I oo J 5 g 258les
(YY) A5 bge p

[CYSXETEE 9

@HE @) 9 0k S5 pie 4 plgice pob Glagh lacagione dlex |l
D05 0yl il jLis (6, S0jlil pac g 55y Cudled dtin ol b

B olgrin

ST Hlis byl g wis 3ds 8 ol Gldlas y g oo dloduin
25 bl dig (b & Miss (slasbge 5

& 5 4o
Soslitul b olyes (gilon (o pos ditn cudin oS 0 ol pils iagh puls
MDA _:alS g CAT 5 SOD ls ine Linlil casly gl Sgyp JoSo

oS 5 0205 4 1S ol Gy

Sinlod pwgigy ol )3 9 Wb e J5l dtus & g 3450 l> Keapl
JyS o o3 Voo j) i 098t S e Jlb 1) ARE dawly b b
S8 5 e8> i § (2w 5D 45 ol o ololis NIf2-ARE
o)Ll CAT 4 SOD ouiiS'sS" (sla oy @ (les oo dlos OT Slas b S lie
(VA) 2903

oyl g deel g Gpae & duyoe 5 4 b adlas
S o a0 |y gl Loyl (slaasli )3 odel dgzg 4 YS!
«Silgp e booler iy )Sis Voo g3 b spl Sg)8 olas Spas
5 dig by @ Mie (sl g e MDA 5 SOD cudils iuljél sl
ol s win e pbxl Jlis 4 o5 cul ol ()15 ominen
(V2) 298 05 dbu) wolSgmn SOD jdlie jd ()b ixe pud «gjlsn
ae WY 5l e &S W) don ol 4 o)Ken o Camiletti-Moiron
ol b as (V) WS o (gym5 (gjr0 SOD cullad YU wuds by oy yod

2 ilgige seldiwl o pes a8 Db Hlis o Sen g (oly Gingh b
b MDA e ialS 9 CAT il shwsl sl is il
caly Glggan jol gy gadl Lo (M) Wb o culgnn
<5 25 31 cla J0l, 15 cago Blgice (b5 Sliayed Db (prizzen
il 53 8 o S0, 1 oS T T Sglio (sl s 255 (365 &
JSoly Mg pliee ()l g 29500 ST o8 s b & (359 Culled o
2 b e ond Jbd Jlus] ol el b gl SOD wwul j2e8 551
oo Sy ol 9o T Sl o Slej gl
23l L ST o SIS0l e 5 4 45 39 il i b iy clli
GPX (455 Codlad i Linl38l L Lol caad o asbl islled 4 SOD sl
Callsd oplply WS o (5 1) Gierde ST g Ngd e JUb CAT
s 4 (YY) 59 aalss olyan SOD jiaS il L CAT 4 GPx YL
Brae 33 ol 0955 (yp 390 Sllgs &gS g i 53 Cglis )0
S0 Obllas mbs woles Jlis! Je alon 5l il wud 5 sl g8
Sl S Glitie jl duwl gy cpuizmon il ol Guisd b s
2SOl 5l (S g g 0 b ospd g S by jd &S Gl
odlazwl 350 03,18 job & u> b 3 45" cuwl Angelica sinensis 1Sl
Il @ lgicon sl Sgsb ol oy ol 25 o 3
(YY‘) .\)f o)Lﬁl (s bl 9 009

Thiobarbituric acid reactive substances  y. & bl
(BDNF) Brain-derived neurotrophic factor clalé b .o (TBARS)
sl eas Vel )b 3y ohd e 4 Mie e
5| (BDNF-TrkKB) BDNF-Tropomycin receptor kinase B
Jlos) PATPIOX (igudlyygind Jlae b 1y 38 (sl 3]
Jiew dlwy 4 oud plat Jolo g LS Giledlé S
culled Wl o (ERK)  Extracellular signal-regulated  kinases
(NADPH) Reduced nicotinamide adenine dinucleotide phosphate
S5uS| 500 361 Mg 05 g g amd Ll |y (NOXT) Y jlaes]
e cld ) Wlg o pme Cped I ERK L3 (351 JGol))

Ve e S Jlo [ iseilys pole )3 imgs

http://jrrs.mui.ac.ir



Iy w2y o3l (65l on

L waye s ma Loy (b &l}p8 ¢ I g pus sl yodl g el

i w2y 6w Wy o I gy 1)lol (pmiass ot

Ly meye s Wy o I g pud 1aldgicund dals

b more (o gpd iele malie bl allgicas paass obj)
Swad iy ol &3y

et o s M gpus rabe 383 4y Jlol gy ol iBgicasd 40l

4 (2555l g Ll b lel 1 dalllas plosl sl (S )l L Colghus
L oy ey Wy el il 8 ¢ I g puas 1yl ol i

b @le
Wl 559 SiPdp b paasS (555 dade Al jl 4 Sy ol Gudos
oMl Sl oKl g dR.JAU.KHUISF.REC.1400.293 M5!
26,5 plsl Jlo Colos gty adlls i3l o (5 8usly53) olaieol S5l

JaSa 5 005 4 1S el

39y iy sl BT bl ol (I 2 6)%ed aub & 395 00
4 Moo (sla e sho il )3 el (slasbe sl Gl 5 (Bl a5
Al o dpl Sy b JoSa + (glon opped L 4 i b pes

S18308 g KIS
b i i ranS (65 gl dlay ) 555 ol ingy
ol .)I)'T ol Cguae AVAFAYSY - VAOFAVIYANNSYY - FEVD o losis
pLsl 3 & Slpje aon ) dbhwy (py il (QBWls3) Oladel 22l
Ll e Jos 4 Gbya8 5 Sl widges (6, Ken adllas ]

] CgE VL g1
Lt e o e Wy (U5 &l5)8 (I g sadlllas (3000 9 (A1
g o alllas plol (sl Jlo pilio Gl
Wi by mpe (o gpud adlae ale g alpl s Slady cless

Gy Ly o)l
B o8 bejy bl &l (Mo gyud iadllae sladiges 5 Cliwas (5 wal
B gdlie ol S i g Iy e oSy
References
1. Tranchita E, Murri A, Grazioli E, Cerulli C, Emerenziani GP, Ceci R, et al. The Beneficial Role of Physical

2.

3.

Exercise on Anthracyclines Induced Cardiotoxicity in Breast Cancer Patients. Cancers (Basel) 2022; 14(9).
Ilkhomovna KD. Morphological Features of Tumor in Different Treatment Options for Patients with Locally
Advanced Breast Cancer. International Journal of Innovative Analyses and Emerging Technology 2021; 1(2): 4-5.
Abbasi F, Pourjalali H, do Nascimento 1JB, Zargarzadeh N, Mousavi SM, Eslami R, et al. The effects of exercise
training on inflammatory biomarkers in patients with breast cancer: A systematic review and meta-analysis.
Cytokine 2022; 149: 155712.

Betof AS, Dewhirst MW, Jones LW. Effects and potential mechanisms of exercise training on cancer
progression: a translational perspective. Brain Behav Immun 2013; 30(Suppl): S75-S87.

Vanaky B, Shakeri N, Nikbakht HA, Farzanegi P. Effect of six weeks of swimming training on malondialdehyde
and superoxide dismutase levels in the heart tissue of mice with breast cancer. Med Lab J 2018; 12(3): 24-9.
[In Persian]

Hayes JD, Dinkova-Kostova AT, Tew KD. Oxidative Stress in Cancer. Cancer Cell 2020; 38(2): 167-97.

Jelic MD, Mandic AD, Maricic SM, Srdjenovic BU. Oxidative stress and its role in cancer. J Cancer Res Ther
2021; 17(1): 22-8.

Gambini J, Stromsnes K. Oxidative stress and inflammation: from mechanisms to therapeutic approaches.
Biomedicines 2022; 10(4): 753.

Helmy SA, EI-Mofty S, ElI Gayar AM, EI-Sherbiny IM, El-Far YM. Novel doxorubicin / folate-targeted trans-
ferulic acid-loaded PLGA nanoparticles combination: In-vivo superiority over standard chemotherapeutic
regimen for breast cancer treatment. Biomed Pharmacother 2022; 145: 112376.

10. Al-Mutairi A, Rahman A, Rao MS. low doses of thymoquinone and ferulic acid in combination effectively inhibit

proliferation of cultured MDA-MB 231 breast adenocarcinoma cells. Nutr Cancer 2021; 73(2): 282-9.

11. Shalamzari SA, Agha-Alinejad H, Alizadeh S, Shahbazi S, Khatib ZK, Kazemi A, et al. The effect of exercise

training on the level of tissue IL-6 and vascular endothelial growth factor in breast cancer bearing mice. Iran
J Basic Med Sci 2014; 17(4): 231-58.

12. Ghaffari S, Hatami H, Dehghan G. The effect of ethanolic extract of saffron (Crocus sativus L.) on oxidative

stress markers in the hippocampus of experimental models of MS. Med J Tabriz Univ Med Sci 2015; 37(1): 40-9.
[In Persian].

13.Lovri¢ J, Mesi¢ M, Macan M, Koprivanac M, Kelava M, Bradamante V. Measurement of malondialdehyde

(MDA) level in rat plasma after simvastatin treatment using two different analytical methods. Period Biol 2008;

1Y Voo SINY Jlo /ptseils pole ) imgs

http://jrrs.mui.ac.ir



110(1): 63-8.

14.Cauli O. oxidative stress and cognitive alterations induced by cancer chemotherapy drugs: A scoping review.
Antioxidants (Basel) 2021; 10(7): 1116.

15.Nouri R, Mahmoudieh B, Rhmani Nia F, Arsalan Damarchi A. Changes in endogenous antioxidant levels in
postmenopausal women with breast cancer after 15 weeks of combined exercise; a randomized clinical trial.
Journal of Applied Exercise Physiology 2015; 23: 11(22): 53-62. [In Persian].

16. Nabi S, Hadi A, Babak F. The protective effect of exercise on lipid peroxidation and antioxidant enzymes activity
in hippocampus following the cerebral ischemia in male rats. Sport Physiology and Management Investigations
2017; 9(3): 33-41. [In Persian].

17.Rizgiawan A, Marliyati SA, Rimbawan R. Correlation between B-carotene Intake and Serum Levels, SOD
activity, TNF-a and 8-isoprostane Serum with Breast Tumor Size. Amerta Nutr 2021; 5(1): 59-67.

18. Schreibelt G, van Horssen J, van RS, Dijkstra CD, Drukarch B, de Vries HE. Therapeutic potential and biological
role of endogenous antioxidant enzymes in multiple sclerosis pathology. Brain Res Rev 2007; 56(2): 322-30.

19. Hosseinzadeh S, Dabidi R, V, Pourasghar M. Effects of intermittent aerobic training on passive avoidance test
(shuttle box) and stress markers in the dorsal hippocampus of wistar rats exposed to administration of
homocysteine. Iran J Psychiatry Behav Sci 2013; 7(1): 37-44.

20. Camiletti-Moiron D, Aparicio VA, Nebot E, Medina G, Martinez R, Kapravelou G, et al. High-protein diet
induces oxidative stress in rat brain; protective action of high-intensity exercise against lipid peroxidation. Nutr
Hosp 2014; 31(2): 866-74.

21.Rami M, Habibi A, Khajehlandi M. The effect of moderate intensity exercise on the activity of catalase enzyme
and malondialdehyde in hippocampus area of diabetic male Wistar rats. FEYZ 2018; 22(6): 555-63. [In Persian].

22.Cho CM. Effects of Regular Exercise Training and Acute Exhaustive Exercise on Serum SOD Responses: The
Possibility of Serum SOD as Health-Related Indicator. ITALIENISCH 2022; 12(1): 722-34.

23.Falade J, Onaolapo AY, Onaolapo OJ. Evaluation of the Behavioural, Antioxidative and Histomorphological
Effects of Folic Acid-supplemented Diet in Dexamethasone-induced Depression in Mice. Cent Nerv Syst Agents
Med Chem 2021; 21(1): 73-81.

24.Cho YJ, Choi SH, Lee RM, Cho HS, Rhim H, Kim HC, et al. Protective effects of gintonin on reactive oxygen
species-induced HT22 cell damages: involvement of LPAL receptor-BDNF-AKT signaling pathway. Molecules
2021; 26(14): 4138.

25.Khairy EY, Attia MM. Protective effects of vitamin D on neurophysiologic alterations in brain aging: Role of
brain-derived neurotrophic factor (BDNF). Nutr Neurosci 2021; 24(8): 650-9.

26.Valado A, Tavares PC, Pereira L, Ribeiro CF. Anaerobic exercise and oxidative stress-Effect of the intense
exercise on nitric oxide and malondialdehyde.: WSEAS; 2007 p. 61-5.

27.Gupt AM, Kumar M, Sharma RK, Misra R, Gup A. Effect of moderate aerobic exercise training on pulmonary
functions and its correlation with the antioxidant status. Natl J Med Res 2015; 5(02): 136-9.

28.Songstad NT, Kaspersen KH, Hafstad AD, Basnet P, Ytrehus K, Acharya G. Effects of high intensity interval
training on pregnant rats, and the placenta, heart and liver of their fetuses. PLoS One 2015; 10(11): e0143095.

29. Acikgoz O, Aksu I, Topcu A, Kayatekin BM. Acute exhaustive exercise does not alter lipid peroxidation levels
and antioxidant enzyme activities in rat hippocampus, prefrontal cortex and striatum. Neurosci Lett 2006;
406(1-2): 148-51.

30. Faraji F, Ranjbar A, Eshrati B, Talaie A, Shafie N, Pirasteh S. Comparing the oxidative stress indexes of CVA
patients with control group. J Arak Uni Med Sci 2008; 11(3): 109-16. [In Persian].

31.You Y, Park J, Yoon HG, Lee YH, Hwang K, Lee J, et al. Stimulatory effects of ferulic acid on endurance
exercise capacity in mice. Biosci Biotechnol Biochem 2009; 73(6): 1392-7.

ae g s sl dsls b S S5

Ve TN Jlo /sl pole jo gy WY

WWW.Mmui.ac.ir



DOI: 10.48305/jrrs.2021.30849 Vesnu Publications

oS 5 005 4 ST el

The Effect of Eight Weeks of Aerobic Exercise and Ferulic Acid Supplementation on
the Oxidative Stress Indices of the Experimental Model of Breast Cancer in Mice
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Original Article

Introduction: Ferulic acid is a phenolic compound found in various cereals and studies show that this compound has
antioxidant, anti-apoptotic, and differentiating effects on nerve cells. The aim of this study was to evaluate the effect
of eight weeks of aerobic exercise and ferulic acid consumption on the oxidative stress indices of the experimental
model of breast cancer in mice.

Materials and Methods: In this experimental experiment, 30 female Balb/C mice weighing 220-250 g with breast
cancer were divided into 1) control+, 2) control-, 3) ferulic acid supplementation, 4) exercise, and 5) exercise +
ferulic acid supplements. By induction of breast cancer 14 days after injection of 1 x 10° T14 cells subcutaneously in
the groin of four-week-old female Balb/C mice, a sample model of breast cancer in mice was obtained. For eight
weeks, groups 3 and 5 daily consumed a dose of 200 microliters by gavage, and groups 4 and 5 performed aerobic
exercise five days a week. One-way analysis of variance (ANOVA) with Tukey post-hoc test was used to analyze the
findings at significance level of 0.05.

Results: Eight weeks of ferulic acid supplementation significantly increased the amount of superoxide dismutase
(SOD) (P < 0.01). Catalase (CAT) levels increased significantly after eight weeks of aerobic exercise with ferulic
acid supplementation and ferulic acid supplementation alone (P < 0.01). Moreover, aerobic exercise with ferulic acid
supplementation and ferulic acid consumption alone significantly reduced malondialdehyde (MDA) (P < 0.01).

Conclusion: It seems that aerobic exercise with ferulic acid supplementation has more favorable effects on
improving SOD, CAT, and MDA levels in breast cancer than any other alone. Therefore, the use of ferulic acid with
aerobic exercise is recommended in cases of breast cancer.
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