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Abstract

Introduction: Severe abdominal aortic constriction above the renal arteries induces arterial hypertension above the
stenotic site that is the cause of cardiac hypertrophy. Previous studies have shown that high blood pressure induces
myocardial oxidative stress with conflicting results. In the present study, we assessed the effects of acute hypertension
on the myocardial oxidative stress and its relation with cardiac hypertrophy.

Methods: Experiments were performed on two groups of rats, sham and hypertensive (n=5 each group). Rats were
made acutely hypertensive by aortic constriction above the renal arteries. After 10 days, the carotid artery pressure of
rats was recorded and hearts were removed. Following tissue homogenization, superoxide dismutase (SOD) and
catalase (CAT) activities, as well as glutathione (GSH) and malondialdehyde (MDA) levels were determined by
biochemical methods in heart tissues.

Results: Arterial pressure and cardiac hypertrophy index (heart weight/body weight, g/kg) were increased in
hypertensive rats 66% and 74%, respectively. SOD and CAT activity were significantly higher in hypertensive rats
(34.4242.51 and 38.63+4.03 U/mg protein, respectively) compared to sham animals (28.58+0.28 and 23.27+2.13 U/mg
protein, respectively). Aortic-banding significantly increased GSH content of myocardium by 47%, and there was not
any significant difference in the myocardial MDA between the two groups.

Conclusion: The findings of this study indicate that acutely elevated arterial blood pressure induces cardiac
hypertrophy concomitant with oxidative stress in rat myocardium. This study also reconfirms that oxidative stress may

play an important role in the development of cardiac hypertrophy during hypertension.

Key words: coarctation, arterial hypertension, oxidative stress, hypertrophy

" Corresponding author e-mail: Mohammadimohammadt@bmsu.ac.ir
Mohammadi.mohammadt@yahoo.com
Available online at: www.phypha.ir/ppj

146 g



100 = VET (V) 1T (559955 a, 18 5 (59902548
1Y sl

© 93T (K 31 (il 3515 gm0 (59 55 e 3 guilihnS ! pw sl A (w3 39
S0 igo 49

Tl e bl s e g gt T seme (5 deoa ¢ iuile 152
OS5 el ady (B psle ol ((Suby oA Sy jdon 5 S92 09,5 )
Ol).e('»' celll] auds uS"“)’ rc9lr— o&Kiisly ‘us‘“’)" XS (Lo gt a5)§ Y
Ol el ady S5 pole oSl ¢ oliosd slo ] Spe¥

Y ol 5 VY iy QY (py9,8 V0 icdly

2SS

23

dgiye B (B9 5l cosl 45 0035 (K5 (YL slogtond 3 Gy )Ly Son cge e Shge S loilyd SV 0 (eSS 09l (S 10l
B By L o b 5 glaaST sl 55y g2 0l o)Lty ST odd s il dalllas 1 013800 153U 55l ol 2 ol s b Sy s Lt
D35 gy

S5 b9y J) kb sl e (N=009)S y) Wi s Sl JLiby 5 anl 09,5 53 )3 (ol Oyg0 4y e Sladse ialol Pl a1 (g
{SOD) jgasus> g slomril Clled dazdly (12,5 (3g0n 3l oy 08 I G s 9 (S LB () 03 5l dny 00,5 wdlitol 4lS” (clagly b (YL o )]
5 e e by 38 gm0 (MDA) 1531 (65 yglle 5 (GSH) ygwbislS’ calé (CAT) jbls

o255l b Bl (I3l 0o )3 VE 5 55 e 4 s 4 (@/KEok (3 4 B (g) (B (B9 a3l g by Ui Sils JLidyy 095 o 1l AL
oine s3> & U/mg protein (YW/SY-EY/VY o YWADE /YA cosy &) 1815 0,5 b dulio )3 (FE/SYEE/¥ o VE/EYEY/D) (o5 &) Lib; 09,5 o CAT 5 SOD
0555 55 33 (51 (ime gls MDA oo Lol ccudily (iul33] duoys ¥V dalis 05,5 b duslie )3 jlidy Sllge co lay 5)5 g0 (55655 axdaw 20,8 Ty ]38l (gl
EY uL‘“

Sy (o g 00 o (e 3,00 Al 13 (B pen g giilipnST oyl 4 e ol (b )Lad Il amiie LS adlllas (] gl 35 S Ao
A8l adly B By 5y bl )3 (S8 A 95T il

3955 e oS yo yinl gy Sy (5L il yommsliS g 2 gl G019

e g 0dg Glas pdaw jd Jloyd- gy sdes OIS ] doud
)ltdy N an] oo Clus 4l o0 9 Sy piitin S
Olej s9pe & 9 039 Siglssdgily oz b Sy Slys S5 (Arterial hypertension) b s (s lidy (s low
adossio o sla @il oy cawl Olyuss sbol cel
Bl @ dodo sl 393 By Sl Clyi opl g (o B Ol Jgte B
| 5 el dlon ool seba -l N At Mohammadimohammadt@bmsu.ac.ir
JEs ’ 2 &85 Ol b g b ) Mohammadi.mohammadt@yahoo.com

DY A ams o il 38l www.phypha.ir/ppj sl olSyg

Ao o Ui eulE w485 Cysw adgl Glalllas

147 VEY



ohlen 5 il

A8 g5t oyl  (Sbyb ()L

ol gl 4 sl aS sy sz g ol (gylidy L dlai,
sl &8 ooly oyl ilySer g Polizio dasllas o> 8,0
D > AlS (slb by e ) (oS Sl JolS
Gl g e ol (B9 dlml p ogdle (ol
as V0] ol Wy Cawwgyi )l o A8 Bl > glicuST o !

il Al 0 g (sl dlasly guxie 93 Cpl po Sy (o0 HS
5l it 3 55 5> 6l w3l Clleb i 0l Ly
sy e (9o 53 et ol G950 5 (S|
Yhais! by g)lsdy abd) 16 Jue oS bl 5l
8 B By 5 silineST oyl o (o daily B osd

235 )18 o 0590
L 199, 9 2190

Ny 35 55 @l slo oo jl adlas pl 5
b Sy pole oSl ald o jl onds ags (Wistar)
&y Ggame Sllges b IS BMS] il )yie b Leiulo)]
OUlgs 00,5 plodl dll agdy (S5 pole oSl dgly
Loy WY °C oy azp olil (s (gl buly s
GBS Gialejl 0)gd (b 3 it g T s Bl o yias
LS e

sl A u_,b‘ " LS)I ‘9); Gl 3l 8>

<yg5l (555 b, ;I (Acute Hypertension, AHTN)
3553 odletwl (Abdominal aortic coarctation) oS
S 5 L Olo 0955 s 3l An ) ol sl sl (V]
G Coom (Vo mg/kg) (55 5 (Ve mE/kg) (elS
2 S 08 u bk o ghe 15 S 5 el oS3
S slidal g Lo cdl plo 055 LS 5 o Crow 4l
3 ez g Cly adS (i 93 (YL 3 ) (oSl gl
u_wLuo u_io bl.’>u| d‘y 9 03903 d)l.w LSL’ d]).‘o] dl.bu&l;
Joee (sYU > dlsyo (pl jd 0 L;oo.)l.oi u"‘)"é" SSL
S 050 o3l & oS Qﬁﬂ (s9lS sla by sl

148

il by (VL o e g 3 oS oyl (S
O B8 sl Cuand 3 Sbyd (giliby oy cge 4l
g Lai asllae al p [F] 205 0 0dds K5 oo 4y Carnnd
B 55 (B o (Sbpd (5liby Jae ol oS
8 Sl s by Sl e by (o 5 [V ]9 (e
2 Lo eSS 5l (am cdald 8 0k o B )b Gl
b el J5SLS liga il sl 55 99,5
S ool 5 IRAR] sl s ol ol 3 T peailisg ]
sle 48 S aad o L il Slallas | pam s
» (Reactive oxygen species, ROS) 5 —uS1 Jlsb
sl Gl by olidy Bl e Jus j) Sy
395 o o Sl Bl )3 gl gl o 4 i
3 1 o JUSooly 15 i s (b 2l 3 V0]
3 ol pace el sy Jols Sl 5T g8
) 5l 155 ps 5 3131 (el JS0], 1l om0
poinsns [V] 395 0 g:51aaaST o sl el 29292 Canns
r 3 o el €85 ¢ ol s dlaslyy Sl 5]
sy (slares 5T 45 0393 3151 (gl SIS0l 51 bl apn]
S ;YL 4 (Superoxide dismutase, SOD) ;U goud
oo 0958l (b 1 DAT 409, o0 sled 4 ] )
ablio 550 aST ol b &S 039y cor 3l o a5l
[NV e
Ll aad o lis il Ken o Ungvart guiss guls
593 s (o Oyg0 4 Oyl (S5 b Gbyb ()b
Sy Ol g 00 (SL858 sl plil 3 gl oyl
0] 255 o 2Ly o plil ol (3gye )3 AT iages 155
YL 3 S5 (S5l o (5,50 alllas 3 (izpan
5l sle 55l 05 ol Ol 00 sl 4l gla oy
13 STy 535555 5 YU SOD dles 5l ilasws]
008 Aol ol cpl [V ] canl anils ialjdl oygl 6)lgsn
0o rl 9 G (Sl ()t 48 035 e
ol 2125 YU (55 L o yme 3 sla il 3 gl
b > by oyLidy L@l LT 5yl sgmg Jlgas ol Lol
adllas )3 a2 )5 D90 gilanST oyl oy o o B
Lo w3l ) i cow i b > oyl (S5 Jacob
2 SVl jem o ol b dA] ol B gilunns o gl

VYA



SiPS )l g S d

Superoxide ) jBgomsd 3w pow 3l Cullad] a5 3590
w4 (Catalase, CAT) ;YL (dismutase, SOD
0s5Uel5 5 (Malondialdehide, MDA) a5l (> 9lle
b edlawl [(Glutathione, GSH)

5995 51 SOD a5l e Jd (¢, 5 ojlal el
«/Y EDTA ) o +/Y [YF] 0 oolazw] Winterbourn
)—’*‘J ‘_s—l""’ A ‘)\19—“’ grl"" 1Y Al ol D )Y9—‘°
sidasSan Voo s Naa o VIO (NBT) pydailssks i
sy g LBl ggS S @ (U8 sl L L) dgen il
I8 05 il ax YV 50 4add 0 Gde 4y )5 bl
2 Noe o TNV 9Mogn) p (o /00 g 85
4y g LI pH=Y/A (Voo +/+5V w2 olawd 3L
Cda o A 031 18 U1 Cyls s pd )0 adds VY e
doly Gl 8B ol 08 zge Job j0 addd b b o
gl o3 00 B ol 5Li a8 w3l Hlaie SOD cylad
35 dpsloe (3559 p)S

Abei g, 5l YUK o351 el (6,5 ojlasl <l
Gl Joilsl ¢ o8l ojlas jl ure poes 0 [V] A odlal
oSl F 0 A ddy ¥ e 5 A adlsl (+/+) ml/ml)
So el cbale b oy 00 X =100 50 5 puaww w130)5
W")—’—l cdled 05 ojlul s Joloee ol il adlsl ws
o Yo HyOpe /0 ml (5,8 adlsl b STy b 00y 15
Mo oo B paliy Slid 3l > Bl K305 & Ve
T Job 2 4B ¥ (b > Ol e 0D £,5 pHEY
So s YUK coJled asly S s 81,8 jogil YE-
035 dulxe (g0 5 o 1 9y e 1 5l

Tietz g jl c8l asliolS )lie yiomw glpm
Vo b dsjgen diges jl ol clale [YY] s oolauwl
Vo Gds g bl o pd O Slowdlo gl guodnl idg,Sue
b 5oty xSl Yere g 500 b ol Sl as 0 ¥ (glod jo aads
3 gy S AV e iy (229) Joloee 5l jidg)See V-

il SS9 g st = e 9 (93 Syxe jdg)Se
Aoy ) MA_»J u]w )9 J9_l>u d—o)d '/\c (DTNB)

149

Jiiss S g (oS gl (S5 i 035 0 S5
e 39 008 3Ll LS ol (sl M oS YY=G olass
Ol b gile yob 4 Jus bl &S s s 035 o0
08 Y=+ Sl &5 5l ool b g 00 00l )13 oS gl
g9k dn 093 ol &5 gk 4 end)S (oo Sl seSore
035 by jl (el g 8o b Jag L 393 glab JalS
Moy A oYL bgss S5 cyod ol 50008 0 2l
U Slos sl plil 5 gl g a8 (o bl (og) 0l b
o .cadl o yialS 39 s dlonl (8L 4,55 a8 gus
5t 595 595b Sl g Sl ] el S
Lo o 5l 4l g o1 oasiily ol oes > Gyl
Py e S5 5> (hore 4e3L b plo g 493 a5
395 MRS Joome 4y (loe e A (o 6)IRSS
3 oliebl Joman cp 5oy Ve ol 3 S0 05
JPLS Syide 1598 (g jl (Sl 5)Li8 ]
A9l by Gab 5l Slyd g LS 9 35 o0 S
W oo (655 ol

725 9o o ok ol 3 ilejl slamg S g JSSgy
@ogS Y 3 (Blad Ojge 4 )l 5)50 Sllgs g 3 plo]
wiB)S )3 pj g

> o5 gl o) 3 09)5 (il Sl 1aals 09,5 )
Lol a5 )18 (oS )] (iS58 26l ) oS5
Oloie 4 09,5 ol Sllgee i plonl oS3 0yl (S5
A58 )5 5148 ealatwl Dy90 (i el

Jol 39y 33 0955 ol llges 1 b b (5)Lid 09,5 -V
(oSb )53 pomaliS )18 cclill ) o585 (S o
4S9 (sl by Vb 3 oSl oyl (S5 g 485 )18
LB O)jgo

o3l j) dmy lilgrs oles talol dusg 59, V¢ bk 52
Jid e jlam g a5 )18 (hgr Cov o Gg S5
O 039 505 oIl a9 03,5 b LB il by 5
JEES —As 5508 4 G g @lo 03955 JB1 4 Ceop &
39 B & ond Sazde slacdl (iulejl Gy 53 0,8 lay
S e 15 g il s 3V o 4 5
5ot yilw 4d83 VO Cde 4 4> ¥ 3V e g 30 ladiged

}a)



ohlen 5 il

A8 g5t oyl  (Sbyb ()L

b 4l

o355 Sl 3 gy 5 b b (:Sike
losls ! (ylol dulio cawl onel Y JSKi 45 aalis o ,Lid
)l (ine gl (oS g3l (K5 g, Ve bk 5o
o9 s Lol G Oyl (K54S (g yob @l L
duglie )3 Sy L8y 09,5 3 o 3 FF (e 4 (Slyd
095 » Shyd g5 Litd Glise sl 0 dali 09 )5 L
VAL g WY oy o Sy Lidy 09,5 5 aali

e mm.Hg
200 - *

150 -

o

E T

g 100 -

<

= 50 -

0
Sham Hypertension

Mean arterial pressure, ) by ¢ ,Lid bhuwgio Ol -y KW
ygmo L o3l . (oS g sl K5 3l g, Ve S 3l (MAP
P</ea U gl (ime gy ()50l # .cowl 0 00l Wi MeanstSEM

ol 09,5 b duglde

4_
*

> 3 -
=
Q =5
3
1]
s 2
I

1

Sham Hypertension

dB )y i 1 o) Ve Cen Gl o )28 3 YL 1TSS
.(Body weight, BW) ¢,55 LS <4 59 4o (Heart weight, Hw) «» 5
mme gy L # LCuwl o 00y plis Means £SEM & jg0 4 s 03l

Sals 09,5 b awlie o P<e/-0 L )b

150

Segl VIV zg0 Jobo )0 il lynds 005 950 STy
Y 95elS Jodoe jloalawl b o <ol )8 add> & by
2,5 iy 9SS Sl icia 5 oo g2 25
09 PS5 e Joegl cws p asglS clale
slecble 1 e5Ue8 56kl Joloe 105,85 duwlxe
b dnrd )V g0 9)Se0 YO — Y-+

Olie i ornslinnsly 2l Jpame (s Sl
V] s ooliwl Satho ysg, | (MDA) w531 (o5 gl
(5 i) sdoe MO 5550 Bl 5y S 00
Vo @i ay b a8l as Ve (TCA) sl Sy IS
ot oo 31 (oo VIB s 233,5 gele ai
Y O A 03 1 8 e (olo oy p0 4y Ve ae &
b SS9 5l e g Bl Jolme 4 Pl ) i (e
Jodoe ol b Seay Bl Fevr @50 4y VO Gl &
clale ab 3 pegil OYY 9o Jsb 3 ) (Sh9e (295
Olar Sl m Yo V) o) 5l eolatal b KAV 8> ol
= J_ﬁ.&ﬂ &> ool clale g ol yund 5 lskewl Olgis
Jooee 0 alone (g p)5 (a1 J9egl e
N emSerm cbale s gly a8 ans 203 Ve Sosil5e
L (8L o)las I me pom> 1] 0b o0litiol 2,98 3l b,
Wwoxu)ﬂ&m\WQBM|)ywuuﬁ)
s alol ol Y i) by Loyl Jele jl ) e ¥
0 zgo Jobo 10 (w4005 4sSul ddBd Ve Lo
Tl olaliwl ove pwy Copr oAb 88 Gl jegil
(BSA) (555 p oo ol 5l i) (oo 2 25 e N Jslome
A' 9;' ‘\c' cY' ‘\' H dl_ﬁk_a_hl.é—w.a_w..\_ww
SLaeBle yie &g wblo ol &) o 2 o595
A ool 5 lsstiwl
sl ooy awslio gl y .l 0ais &3yl (MeanESEM) diges
yl—sl gy Lo g Spss ,l5—8l o5 5l sl c oy
P <:/+0 Laduslio plos ;5 ¢ a5 odlatwl Student T-Test
W0, by me M lais 4

VO -



WA Lol o B)led V5 als

SiP )l g (s39g b

30 - *
£
3
o
Q 20 -
o
£
© T
€ 10- 1
I
7
o

0

Sham Hypertension

09gls cbale oy Sby s a3 Lsd s, YU el 51-0 S8
2 oS Syg Sl (K5 3l gy Ve €3S 5l aw (Glutathione, GSH)
ol o3y ylis Means £SEM & yso 4y L 031y . by )lisd yy bl

Sals 6g)S b duglie 3 P<e/ed byl me glas ,SSLis # .l

10 -

MDA (nmol/mg protein)
H

Sham Hypertension

ol o3 s e lale 1y Sl o )libyy ALall 55— UK
oo S @yel (S5 3l 59, Vo oS jlae (Malondialdehide, MDA)
ol 0 03> oyl Means £SEM & ja0 4 s 02l

i Oyg5] (K5 dlawslgy 59y Ve 3l e Sbyd s)lidy
P oy by 095 Sl 3 w3l ool cllad 33l
Cdled e 48 (b 4 sl 00 a2l 095y duylio
A by Jtby g anld 09,8 55 05T o
jla$ 55 U/mg protein Y¥/FYLY/DY o YA/ADE-/YA
Wl o Hh e Sl Cpl (g)lol dunlie Ll
G ol dhac YU w3l clld (e (u)p ¥ IS
09,5 5 by yLidy Cllss > U/mg protein cows y
e JSi ol 48 ek led amd o lis 1) sal
5 dalyy oy Vel ey Sl )lid bl S e
by 09,8 Sllg 53 @3l cpl cllad (ol Cow )]

151

40 - %
3
5 30 -
o
a
D 20 -
£
2
a
o 10 -
n

0

Sham Hypertension

2lST e w3l Cllad (i g2 (Slpd g3 L 8, Yo il -Y IS
S5 3l 3y Ve ¢S il e (Superoxide dismutase, SOD) jbgousd
ol Means £SEM g 4 Lo odly jlidy Sllgs 5 (o5 )yl

Sals 0g)S b duglie p P<e/ed by )b e cglas ,SOLES # .l 0ad 00D

50 -
*

— 40 -
£
3
© 30 -
o T
o
£ 2 - +
=}
T 10 -
o

0

Sham Hypertension

VB 3l el e Slyd olady W 06 € JSGS
o b o3l a8 gl S5 ) gy Ve cuddS ) ay (Catalase, CAT)
b s ine gl L5 # .l 005 o3l s Means £SEM 50
28L5 09,5 b auglia > P<+/-0

o (pr5) BB g o 5145 B (B s s
iy 09,5 Sllge 53 ol coy (p,55L5) o ald s
5 Gl oal 03 il ¥ oojlen IS )0 el 9 Sl
2 Ao V8 lise & Cans ol Lol Caw (oS5 o]
Aol oad Jald 09)5 b duglie )0 by jlidy 0g)F
S5 39y Ve ok Leeals ol (gl dunlie &5 (b
Netbyy 09y 5 63 (e > (6 (ime Sglds (oS g0l
a1 90 w3l Cdled e oty aald o Sl
Uimng cws o oz plar 3) 500 alae (SOD) jbgos
Gl 0 03l L ¥ IS > protein

g &Sl cuably cpl (sbsS lages p> ol &)l s

V)



ohlen 5 il

A8 g5t oyl  (Sbyb ()L

Wl 3929 (61> (gme Rl SLyS 6)Ui8n 4 gl
acp yorie S gl (VL > oS gl (S5
YL slacond 3 (Sl )lid wad 5 SLSL a4l
olis 3ins ol 5l edel Cods ol [£] 39 0 (S
2y Gl Lt candlys 5o,V 3l am Bl (S5 amd
Gl ogy S o 5 e dn (S5 YL claciowd
St a1 ol (3 JSC) ams il by sy
Cuoglie D! > 4) edlidl 3] mo o g D> jobo 4 Sbpi
5 (o Bl ) i 3 JLeb Coles )3 5 4
2 L) Ol 4 oo b )l e Blie )3 B agalye
o b ablis g ol B3le slagly | (S 29 e o
il ol (3850 )5 48 03g By e Sl 3L L
0L plas dn s b 2l dg & BB (g s
o 8o by g)lady Wl ) g, 03 Gl I s o0
odb (B9 iy yLad YLy (loog)S 3 o> V(e
il das 51 15 Sl Uy gl ol o (¥ JS5)
GlayeS Sy e 0 s VO] 3l Slss & polizo
Lngudl J5S35 sy J) o6 il 5 o 395 53 39250
Al awsls yol cpl 3 38 )lie id a5 a4 (IT= peailigy 351
Olye d gt oyl oy lillae 4y VAV -]
pslSe (g 028 koo B By ped )3 e Jole S
L5 oy S b 4y sl osilo b Sl o] es
b s il amd e i adlas opl 5l odel cuvs
Al sy 1) 3l e ataly oy (89 55 L
HL g il dbu) cawe (Sl Jlid il58l singal aslles
295 e PTG 4 0D g (> 53 G Ol

VY] 258 0 A8
5 3]0 sLiyesl) L ROS 4_Jgs tuls3l
g e Sl bl b3 (e
(P Lol Getren (b8 Jlesl I gl (Sl
S o n 5 55 ol LS 35k 5 5L
bangs L JLSo3ly ) poms 31 (S5l e sl o
i )y 5558 GYBIS SOD g (ol 5l
S L ROS sy (5 Gl (olal cul 2 295 0

152

09,5 93 3l odal Cowds gl (6yle] Aunlio .ol o Sbys
ol b olise 5 a9 b ine Sy by 05,8 5l
Ll i 4 Gl )by 095 5 a0l 09,5 )3 5]
g U/mg protein Y/SYEF/ ¥ 4 VY/YVEY/\Y

= e o 0, e dliae 0bllS clale @l
9 Sy Hlidy 09,5 clles > Nmol/mg protein cuws
e ek len sl s o3l Hisles & IS5 5> dali 09,5
593V 3 a8 el (S5 sl e 1 0nd )] gl
Py e play 3,8 gm0 diae 05UslS clale 5w cuiles
35k 4 al 09,5 b duglie > Sy iy 05, Sllses
2 oesliels cilale a S gya b ayamd i)l o)y e
Loyl i aalid 09,5 g (Sl )Ly 09,5
g nmol/mg protein VV/FAEV/AY 4 YE/SVEY/-A

alae (MDA) asdl (o> oyglle cdale wlyuis 5 IS5
&Ules ;3 nmol/mg protein cuwe ply co ey 3,500
Llod jlams e lis |y aald 0g)5 5 (Sbyd )Lidy 095

Bl 3929 Aald 09,5 5 (Sl yd LSy 09)5 93

3l sl JUsoaly s Gl 4 oo by (o)Lt

VY] 355 e o ilisee glacily y3 (ROS) (eS|
Codly &) ol 0gMe b ROS clalé 2al5él dusy oo ks
0= Yl B (B > cJBs 5o )b Sl o B
3 ool conty @l [YO AO] AL Sge 55 Sbyd o9 )lid
YL 5 (oSd el (S Ay U pSb BioS
0o YLy opde cudlys gy 03 (b y3 S slagl
Lo FF e 4 e SBsE slaplail > SLyd (e sLad
395 (303 VF) elB Bl 13 (289550 o oV JS3)
lyS g (souitione dail) adlllan (pl )3 iz (¥ JSU3)
Sl Gl L B (B9 pe ol yod 4y Sialindgon
9 ST Lo JLSGaly adgs anl s ) 155 (slas 5l
Cddld (ljme )3 48 2 09 39290 gl o gl g
YU alox o slaas ool S8 3 555 (slogy 3
(0 JS=i) (aslisls clale cpiman 5 ¥y ¥ JS3) SOD

VoY



SiPS )l g S d

I S 058l Jlade )3 yesd iles ablie 5Ly
Ol pols 3855 3 &S 039 gl o ol (sla yas i
aily by Lisy 09,5 0 6yl gme LIl o clale
gl (S5 09,5 50 yeslials clale iulEl (0 JS) el
s il b ablie caa s gl srimd Lis Yiazs!
ol Al o 3y a0 dlae (5 45lasT oyl 5 ROS
092 9 abb Slgsten polizo ddllas Ly y sl 3isc
Jos 331 (Lo JLSGaly 018 (69l o lgie & 95b9l8
03,5 L ial38l ol Jlade g ond e Soud 3oyl 5 ki
0L S) MDA i o , b 4 dlllas (o [VO] cul
iy 09,5 3 cn (e alide (Lo ogmlienSTy
Pl )0 4 )3 (5 JS) cusls gyl me Ol s Sl
Lol 35 L 2381 51 (3mm Ygoma 5e5lasmsS ol 3o
Lol g gl (K54S e o3l ol Sldllas Sy 4o
(0] cwl 0a)S oy Hials s baad amwlinnsly o5
&8 )5 & ygo POlizo 5 Luo lawgs a5 gladdllas jd puicon
oablize ol cpl VO Y] ol 03,8 lay 1581 (TBRS,
oles e cptalajl o JSGay g5 0 i o 4 wl3
s 4 bl olitul 3)90 ploe g9 (o b Sbyd ylidy
Jled b 4 s yols suiss o MDA s pas s
ool 03)S (655> i)

S e blitul et 3aod (ol @S jl aoMs o &,
Gk g odd b (B9 s 45 ol VL
el 3529 o (5STAIT (o JI315 g el
o=l @l eonen D9d e (o alas )3 sliasT o il
5 9510 oyl 3l B e 4SS e lpidiy aslllas
daly Sbyd U8y > )3 B By Sl puslSee
Jor 3l xSl Ll wls &5 (gpebo 4 315 3529 (]
o> 0 B By s 5l (6940 U gilanaST ot sl 5
D)5 xS el Sbyd )lidy

153

el Gl L sy o 185 4 S5l Ll
St by 05 5 o ol SOD w3l colld oliee
B Ay a S cub dald 69,8 b dwslie o b axe iul3él
g Ol L ablie caa (bl muslle S5 0
¥ JS) 25l a9 y90]

ez ok SOD (o 51 @lpuss b bl jd oS cleMb
Gilidy L apalse 10 asli ST oyl slool s )
polizo L wgi oas plodl sisd o Lol 5)b dgg by
590 3 madld lsie il ol cllad ol S5
il eoliw ldllas 4l 1 VO] Wil o golinnsT Lo il
o) ylis 48 039 BYL od i By, yud 8 0y gue
AV AV ab e S ge gla sl 1y 33l
sleplil > el opl W iul53l Ungvari asllas bl
clale alssla Fwl ol wSINADH/NADPH
S 25 325 (58 Yo Anlgd [YO] Al oo [l yuilisy ]
5902 3 ke 9 ol g8 s 4y |y Tl (il
5 S 45 03,5 ¢ yban B By 5 S 55k
A5l o b ROS (3,8 b aawlgy )] JUSiw (slo yuuno
Sladiss plo g x5 ol 5l odel vt gl plply [VF]
2 a5 ol ST oyl Goym dad o Ll
1> Sbyd i Gialjdl g (B9 e

3 YU o] cdld lise cpiomen pols adllao j
Slos v Sindhu aales b ol ) (F JS5) cuisly sals
Lol oBigm ol liee 395 g9 adllas 53 15 51>
Shpd Hlidy K0 sl i S Jb pl LY ] ab
lallas (S5 55 (> b g 039 Colf g ol Ol Ol
ool Y A] el aily jials o5l ol el e
53,1 Ol Sy syt Jhad ) ege (185 SYBIS
meilSo S Ylainl SOD Wil w31 ) cdlod i3l
b odg oSy (590 (g2 @ood b dbliie Caa > (bl
d)LmB)J 4 ("S—M’L 3D el .)l?u] yal.}w.uf] u»).uu‘ L Jo‘y;

VoY



ohlen 5 il

A8 g5t oyl  (Sbyb ()L

References

[1] Aebi H, Catalase in vitro. Methods Enzymol 105 (1984)
121-6.

[2] Barton CH, Ni Z, Vaziri ND, Enhanced nitric oxide
inactivation in aortic coarctation-induced hypertension.
Kidney Int 60 (2001) 1083-7.

[3] Bradford MM, A rapid and sensitive method for the
quantitation of microgram quantities of protein utilizing
the principle of protein-dye binding. Anal Biochem 72
(1976) 248-54.

[4] Everett AD, Tufro-McReddie A, Fisher A, Gomez RA,
Angiotensin receptor regulates cardiac hypertrophy and
transforming  growth factor-beta 1  expression.
Hypertension 23 (1994) 587-92.

[5] Gupta M, Singal PK, Higher antioxidative capacity
during a chronic stable heart hypertrophy. Circ Res 64
(1989) 398-406.

[6] Guyton JR, Dao DT, Lindsay KL, Taylor AA,
Ultrastructure of hypertensive rat aorta. Increased
basement membrane-like material. Hypertension 15
(1990) 56-67.

[7] Halliwell B, Gutteridge MJ, The antioxidants of human
extracellular fluids. Arch Biochem Biophys 280 (1990)
1-8.

[8] Jacob MH, Pontes MR, Araujo AS, Barp J, Irigoyen
MC, Llesuy SF, Ribeiro MF, Bello-Klein A, Aortic-
banding induces myocardial oxidative stress and
changes in concentration and activity of antioxidants in
male Wistar rats. Life Sci 79 (2006) 2187-93.

[91 Koyanagi S, Eastham C, Marcus ML, Effects of chronic
hypertension and left ventricular hypertrophy on the
incidence of sudden cardiac death after coronary artery
occlusion in conscious dogs. Circulation 65 (1982)
1192-7.

154

&35l

aS dil ddy S pode oK il Likgh Coglee 5l aluwgily
1Sl oudign 0955 g 03 walyd Iy ais ol Jlo slo a e
ke pialajl plodl cge dlil iy (STbjy pole oK tily (Sb,

D9 g0 (10,38 g SIS olewdgn

[10] Lai FM, Herzlinger H, Cervoni P, A comparison of
cardiac alpha-adrenoceptor number and affinity between
aorta-coarcted hypertensive and normotensive rats. Res
Commun Chem Pathol Pharmacol 43 (1984) 55-65.

[11] Liang LP, Patel M, Seizure-induced changes in
mitochondrial redox status. Free Radic Biol Med 40
(2006) 316-22.

[12] Luo JD, Zhang WW, Zhang GP, Zhong BH, Ou HJ,
Effects of simvastatin on activities of endogenous
antioxidant enzymes and angiotensin-converting enzyme
in rat myocardium with pressure-overload cardiac
hypertrophy. Acta Pharmacol Sin 23 (2002) 124-8.

[13] Mozaffari MS, Schaffer SW, Effect of hypertension and
hypertension-glucose  intolerance on  myocardial
ischemic injury. Hypertension 42 (2003) 1042-9.

[14] Murray CJ, Lopez AD, Alternative projections of
mortality and disability by cause 1990-2020: Global
Burden of Disease Study. Lancet 349 (1997) 1498-504.

[15] Polizio AH, Gorzalczany S, Taira C, Pena C, Aortic
coarctation induces oxidative stress in rat tissues. Life
Sci 79 (2006) 596-600.

[16] Reckelhoff JF, Romero JC, Role of oxidative stress in
angiotensin-induced hypertension. Am J Physiol Regul
Integr Comp Physiol 284 (2003) 893-912.

[17] Satoh K, Serum lipid peroxide in cerebrovascular
disorders determined by a new colorimetric method.
Clin Chim Acta 90 (1978) 37-43.

[18] Scandalios JG, The rise of ROS. Trends Biochem Sci
27 (2002) 483-6.

[19] Sedeek MH, Llinas MT, Drummond H, Fortepiani L,
Abram SR, Alexander BT, Reckelhoff JF, Granger JP,
Role of reactive oxygen species in endothelin-induced
hypertension. Hypertension 42 (2003) 806-10.

[20] Sindhu RK, Roberts CK, Ehdaie A, Zhan CD, Vaziri

ND, Effects of aortic coarctation on aortic antioxidant

VOY



&59sS o) g (539092 5

enzymes and NADPH oxidase protein expression. Life
Sci 76 (2005) 945-53.

[21] Singal PK, Khaper N, Bello-Klein A, Bhayana M,
Oxidative stress status in the transition of hypertrophy to
heart failure. Heart Failure Reviews 4 (1999) 1-8.

[22] Tietz F, Enzymic method for quantitatve determination
of nanogram amount of total and oxidized glutathione:
applications to mammalian blood and other tissues.
Biocham 27 (1969) 502-522.

[23] Tsutsui H, Kinugawa S, Matsushima S, Mitochondrial
oxidative stress and dysfunction in myocardial
remodelling. Cardiovasc Res 81 (2009) 449-56.

155

[24] Tsutsui H, Kinugawa S, Matsushima S, Oxidative Stress
and Mitochondrial DNA Damage in Heart Failure. Circ
J Suppl A (2008) 31-37.

[25] Ungvari Z, Csiszar A, Kaminski PM, Wolin MS, Koller
A, Chronic high pressure-induced arterial oxidative
stress: involvement of protein kinase C-dependent
NAD(P)H oxidase and local renin-angiotensin system.
Am J Pathol 165 (2004) 219-26.

[26] Winterbourn CC, Hawkins RE, Brian M, Carrell RW,
The estimation of red cell superoxide dismutase activity.
J Lab Clin Med 85 (1975) 337-41.

AT



	ab-Mohamadi
	Mohammadi_corrected_proof

