[ Downloaded from ismj.bpums.ac.ir on 2025-12-08 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.225 ]

sy Th alabys

u.«JU c«la éﬁ»ﬁ—w" 'S am‘g}:

mm"'.;iu N Ad s Flss mblag Sl 5 (Ko e ke oKl

N (V¥R0 13 5 303 5) YYO = YPY amis oY o5lad /o335 Jlo
ISMJ 2016; 19(2): 225-233

LTl O gk 33 (51595 mavw S yid O 1 (o g 99
HU S0 b ige 39 04T 5 B g

Y . .
Shsr 4ebl o Sl s
f)|ﬁ| 4b}J}lS J’b dﬁ%‘ :‘ji o@‘b Milg: r}LF IRCEH N ‘g;"'b‘:' [GIw ej)f !

f)‘lﬂ sJ}J}lS 4@)’»«‘ :‘ji e@‘: sJ}J}lS J"} gdl{éd E) ‘)‘}? bb{.’;&g}; e@l.g Y

QF/Y/YY il o0y —AY/A/FY tdlas 3L 55)

e A~

Bl o S 5T 5 ST DT 53 o 5 Ol 035 Vb 5 amalr 3 e3lal laldd 55 Sy 5 3L D as 4 42 5 b 1k
Bls @l sbbss 55 Sosl S5y mde S SIS ol adllas 5o 3500 ks 4 1) LOLST 1 )b (2
NIV PR -

Jold 45 S s UVt 0y S ey il sb 4 sl 35 AL Sl e g e Y Sl aslllae 55 ila g, g o e
YO e o ST 555 oS Cilys 0 5 Gy /0d 855 p S oS /p S e WVO) ol 555 oS bjs 09 £
@l i NS I s Co gy Fr ke 4 1y WOT e iz g IS 058 5 a0k 035 p 8 ASTe S e
dgol Salo)y b 5 Jie (5 5l 4 15 b se SRala3T OLL 5o s S e Bbys Stalsl OF G jb 51 1) o o 5
(B Dk gy g 5 g Ul O 5 ST S e (L8 8 e S K I s S o S5
HNA s 3030 oSy (K5 95050 5 Ky fashspn) bbb (o Sis o 2l 5 db 4 B cblis OF 5
(Internal media) jle sa¥ Culbied ad pbxl (58 GekeuS lon 5 5S35 Opule ooy & Lk g Sl K, s S
oy 4 ool Sty gl Ll )3 5 S edomin 55 05 LLST S5 Ol s S (580511 Image tool NPl b
238 55 bl s g 5590 ANOVA s 51V 2l SPSS 1350 5

ol Vb 50 b ke o oS s 0y S ) 81 S B Gl 4 Sl o ol 0L ol adlae s tlaaily
Lo &Y f;,\.;,. r;g.,mm oS 3l 53 0 8 53 5 (PS/00) ol aBly alS 55 IS 0 S 4 Camd la dme haw 5o
s e 0L I c,u,;sus;.n,}rbui:,;

S W, 5T S e S 1y e Dl Ske Sl s Kl e ke Lo 8 ol s el PR L O

LLST S 5 oo s o281 S B e e g 5 15 IS OB

Ol el 03318 dorls ol 13T oS855 cagy ke 0dSils (ol 3 05,8 (05558 *
E-mail:saeed1617@yahoo.com


http://dx.doi.org/10.18869/acadpub.ismj.19.2.225
http://ismj.bpums.ac.ir/article-1-786-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-08 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.225 ]

\YR0 5 5 sls 2 /Y ojled /gns) 5 L

v g.,.]a/ YYs

sdaze Dladlae (F) sl 035 (5555 B ool
Slaiss 55 Cud s G Sus sliS ol
5 o S bder Sl o SlaBse 3 0l
Ol & O3Sl &S o 53 ol 035 3l 1, Ol
AS o Mg il L 31, NO NO2 sl s
Eel 5 ooy Gl glaamale 4 NO il 5l (gl
O o Ol 3l golie & S 05 55 0 B e CLWJ\
() 358 0 Jod g 55 L s 5 Dl 2w
Wl od 33 B s 55k 4 NO e
Son S5 5 BALSL e b ISl A s
Sl gl LB sb 4 O Caen o i
ssb 4 dilg o ONOO-) =y 2 oS5 (V) Ak o0
L5 S pe sk i oY 5 e 5 bl
s bty bt b 5l by Gus glad S
Gl 3l e S culg s 5 el 21 DNA
Oljer i 3 (A) A4S sl 1y el b 5 55,5
Al e e Bl 4 o S 8 e
P35 sl sen e Jod Sl IS sl
5 (e sl isn 53) JUosl sl ,eslS Uy amb
a5 @il 1S O s dile 130U 3l o shasls Aal s
Il s Ko 5 (AleF) il (F 57) 255 o 60 5
Cel oy ol GME ) S sl QLS YN
WS 05 slid 0ds Jobo p lSn 1 e L
Q) 355

Youd Jl s OSen 5 (Borbely) Ly uomes
Sl sy Ssn S Aol IS
A o 1y B sl 3 3 se slapS| 0L
S5 S Sl s de (00) s i
(e o 53 sl S 3 O s (glapts
peeeR g ails L;\ozjrwf b e J:“L:M P L;iﬁ)\ﬁ

b w b i sl g e slse 51 goln 53 03l

VRV

oL Olge o by 1o 5 bl 20 G jems o) 0
adly (g Radr (Rl e SV e 5 5ok 53
Gosldes Olos & Vg 53 iy Oz Sl
LS o o s ) (S 0,03 b Ll 55 SV sk
(1) 555 o oz

sl Gl e el (Lo DI sl
e e e oy ol S s Al e O S
S Ll 51 Y) g g Sl Ll b
5 S Sl Sl eslinad ol ot S (g5 Jes
Gl S5 S Ol Ay sl B8 s Sl L
5 o LS5 cpl o 3Bl O 3 sl
P T Vi L Y-S U8 ¥ L ST | G
Lol & ol sl Joe St S sllan gla S
L S0 Sad s o (V) 3550 Loy e
Sles 53 A3k NaNo2 sbons Jge 8 L el 5
o 4 SLsl 5 Ol s 5 sk e 40 YYAC
Ao Vo e SAY O o C B &S 5ok el
J= B 5 e s A el B0 s il
33 LAJ:J)')J;:; shoer 5 Lok e Al e
23 50 b 3 s Sl edny S 4 DUl 51 (ks
2SS Glaesslp s el ) Ws opar
) s s o3k IS eas (sl fes
2loss S Sk 5 Al (el odne PH oS alSn
w56 ol b Sl 4y 25 3l s g0 0355 53
N- ol w olS 5 5 dase 581y badwl
0 5Y) &S .« AJ g 1 nitrose

D5 4 OOl Oy g 5 el &S ) 0 a5 4y
55 bl g baoledl s il e edd bl
Oliee ol 28l 5505 513 Jpe gL YO B ATY o35k
SUiks sla) st Ll 5 Il ISt Lo jen

http://bpums.ac.ir


http://www.ncbi.nlm.nih.gov/pubmed?term=Borb%C3%A9ly%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16005301
http://www.ncbi.nlm.nih.gov/pubmed?term=Borb%C3%A9ly%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16005301
http://dx.doi.org/10.18869/acadpub.ismj.19.2.225
http://ismj.bpums.ac.ir/article-1-786-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-08 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.225 ]

YYWV/EL 5 ol pee slbsn 53 S8l S5 p (Sl e Co s 56

oL e 5\..«(.:\,'

Sodowl s 4 sl 63,08 glde 4 la s
b oo s SY s e Gla fige ARl s s
WAL ghvadl 5 - 4

035308 Olin e sl T 51l 5, 1 758 09 8 )
b (b 5 ol w5 AT skl slie
Cod 5 L3S e eslimad lesl by bl b
5 5513 ol g £S5

pS ke WO e w035, 1l 595 b sl 09 8 Y
G o 2t O Do SHS S Gl @
4 0538 Ol ygd Sdalal T s Jglme o5
L3S o L35 b s ol M 55 ol e

o S ke YOO Slaie s, VL 595 b jleg 09 8 ¥
)30 s s S 1 255 O U3 0 S 5SS
o ol pen 4 09,56 Ol e Skl O 53 gl
0555 3l g (V) Lo S o 23l 5s b 5 Wl Glis
il agy sl eslinal b s g0 #) 555 3 olag 0355 70
st O S L3 S e B 0 Sl &
Dol Sl S5 s dal oo a0 (6,585 ol
6 Sl SiPmrd e b st Sl e s eayl
Gl S, A S 55 Aoy Ve e b s il blis
S5 Osley gl — S Slea iy 4 8L oDl
S A S (K55 e i 5 ol s S
oS g p e (Sl M (2B S IE 3
oSzl olilesl 4 S| G i (5 ,Sesll g
Gl s S bl 0550 als sl oty Sl
MDI 040 .5 5l wlesh & o clle 6,55l
Colorimetric Nitric Oxide Assay Kit..Cod
L oslid e i sluo

e g B w o e 4Y Cubid (5 ,E05IN 0 0
5ol cudl 5 alS (55, 1, IMage tool wb , la

LoSdas 4 JamelS 5 sy So Jlal 51

Sl s ooy 5Tl 4B S 15 aslinal 3550 45 0
g5 3 LS aadaze gl OlS 5l
SSas Sl o)lps dib e Sz g8 &
03U 5 S5y 5,5 a0l s SV Sl p s 4 e
WY S gbls Sal g8 2 Sl iy AL
Sl 5 Sl Y S a4 Sl sl
Sl @ a0 55l 0 Salom () s
o S J 5 o SaV S 5 ol ol
S e 339338 0 oy sl b 4 B
LS 5 oS bl 51000 Wb o Ob o ey g0 @
53 okl Olge 4032 Sojgo 4 Ol Gub-
Olge 4 C;))j S S 33 5 oo o3lanul osbel glalis
Sl ol OS5 O e b Sl s Gus S
Gl gy ol andllae 5l ol 10 LG lem
il O b s e oo 2 (SIS s
s o 3 el s bl e 8T S 5
Slarml Dl g ol e BT L Ol

.3 gad QL§J£ Oi‘ b e

b s, 9ol
05 5 Al s e Y0 gy ool o
Sl 6t 3 b g ol aled 6 eslizad s
ARG L 5 55 5 e Slal Sy o ke IS0
S L (I 0,58 Al el 1T oKl
o S 4 e il o | Ol 003 s
G L Lilys 53 (el gars 3 S S
N Y i
e Dol 4z pa Lo bl lal s s 5 o peass
5 oS sl gams VoY bl pbmil Olo 53
WY gldsy cela VY Sl sas o s 65 Lail,d
5 ol 6l 5 F0) 5y PY ey (S el

plad Ls (UK (s 53 K50 6l 50 ¥

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.2.225
http://ismj.bpums.ac.ir/article-1-786-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-08 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.225 ]

\YR0 5 5 sls 2 /Y ojled /gns) 5 L

e g.,.la/ YYA

=3

(Bm) Foa i Calia

£
H
f.o.
Yoo
Voo
. T

ey S Osla sale edizg S Yl hsa b Slediog S

Sl s 53 Sl S ol e Y Calsis oS ki (O sl
GeSEM) (Ks e (sl Kls ol sl (pas 335) (el 0Ll s
oS Sl ys g slaes S o 53 (615 me M odins DL | ble s 03,51
bl oS LY 058 5 o 25 0l 55 b e 05 SL Y 03 8) e 5
A2l PSSO e 53 (1 65,5) U8 05 L aslie s (oo 2y SV s

day oS by LS ol aalllas il LS| S 28 O e
Lol O Bl 3 e oz il
5 LS| S Ol S S35 Ol (S5l
alie 53 e Sz Wb 5 ol 553 b led 05 S 5
P2 /00 w53 (goblas s 4 J S 035 L
055 5o LSt s il Sl sl aly ol
Lol 055 53 5 2 5 Jges S SYNYEVYN Y J 28
oo 104 55 oSS /p S ke WO (b 55
Sy o5 8 53 5 &) Jses S YHVOVEYANG
oy /0% O35 p SAS 1o 8 Lo YOO WL 555 oS
055 58S Al 2y Jes See YAL/FYEY/OY
IS 05 8 b alin 55 e oy 25 (VU 553 b e

das o Ol |y (gls gae RS PSi/e0 CE.N 33

(\‘ )‘.)_}Q..')
':] .
i ro
i
E
5
E AT
i
L (W
s e ,a:;:::;n WU 339l e 2y S

(ot 535) alesT Okl 5> WLaS| S 25 Ol 08 i (Y 13 50
Lot 03,51 RESEM) Kl jlms glasdt  Sls ol slis
LY 05,8) e o i 3L, o Slaes S o 53 (I3 e D
@YU 355 b sles 05 S LY 058 5 i St 0l 553 L e 05 S
215 25m s PO e 55 () 05 8) S8 ey S b amlis 55 (e 2y 0

A6, Lde Y b asl ol Sl sl
G S 3 2 B s BV S e
i cp S S 055 o 51 g 5 313 13
b S o 53 B s phais S 5l
ool Slesliad b es e a S0 5V LS
o ald O > il Lte Y b e
cblie olos sl S ol 5 s S ey S
Lo odal G w0 glaasls 5608 S o oype L
(USA I «Chicago <SPSS Inc) SPSS .,
5 T-est bl glacus 5l aslizad b 5 WV il

8 513 bl s 5, ANOVA

aail

ot s aalllas 550 SlaS 2w oV 1 Sle &Y b
S 3 esls U3 oS S 5 3 sl
5 oS5 S S sl b oSy Sn 038 oS
Yoo SR Ll 5 53 s 50 clate
Y Cales 5l el Sl eslid b g s e b S
oS s Koy 4 Oy Blas L
Sp g0 wlqéﬁfojul@ljl&;l}@u.m@
Jis oS 5 Sle &Y cubs Sl &
T N I W P SRS PIN WP AVAA RS RVA (N
OVENVENNG (555704 O3 p S S /p S e 1VO)
Jo S ke YOI VL 555 L slad 058 53 5 ey S
s Ser DIVPARNYY Gy /00 O35 S kS
05,5 b analie ;3 Wb 500 b las 058 55 oS il e
OLE 1y olbsgne 2alS PS/ed s 53 J 28

L) 15 503) STy

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.2.225
http://ismj.bpums.ac.ir/article-1-786-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-08 ]

[ DOI: 10.18869/acadpub.ismj.19.2.225 ]

YYVEL 5 ple b 53 o8l S5 (Shs e Su 8 450

O, ,'L..v;ls

olie s ess SIS pdinel B Lo Y 15
3 g g oalie Lol (Y > o pid med 5l (3L
O JS5) ol (5 L3l edins LIS &S

81 S S (555 s S Dl
A S es S o LT S ¥ ) IS
3 eSSl 5 058 (65 Dl a5 L
ol 5 Lol s S s b sl S Y S
SIS L e a8 (S AS 5 p S ke \VO)
5 ek sl Slals 0 5 ¥ JSE 5 55 Osul
YOO W ss b Sl 058 s L 2ol S
G G b e S (SAS 5 e Sl
DS sler 5 s SG5 Osmle Sl b g

®

GBS By b (65 et Sl 4 b gy 0

S5 DS Ser 25 33 Ly g
0> gl S 5 alle (gp5 IS S
Jo8 (e WO) 8L 555 b e 058 IS (slaes S
o W5 b e 5 Gy /0% 035 p S SkS
bl 5> Gy /0% 03 p S kS /0 8 (s TOV) b

s o 0L | ana ) (ialasl
055 33 A bge S ¥ YN K s S 6 S0ka
5 ke Cugi oSS a5 VO edS il
WY 5 oles jalb s sh e lamdle ol J 28 05 S
s 3l Ly s s 5 S i S L
YOr odiS Cibs 08w by S0 5T S
plos AL il i o o SAS e Ske

()

Bl e e 53 LS| S chle gl
%J%JQHPJJLS LSLQAJ;)JASJB-)J Sl

sbwl el a5 (gysba wal e Jb cl:w R

Cou

Lookd Slad 020 035 L3 ol gadlas o

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.2.225
http://ismj.bpums.ac.ir/article-1-786-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-08 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.225 ]

\YR0 5 5 sls 2 /Y ojled /gns) 5 L

ek A

o) Calies adllas ol 3 08 55 e O sees
WY Cabes W Sle &S S5 S 13 )5y 4N
333 b ek sles gbaos S 5o 1) (golsls EalS L
OLL L3 Jm8 o5 8 4 Cond e oz VL
G5 Slllas (PS/00) e olis il
St Sl el o b jled a5 A e 0L
3 35hee gl e Bpe 53 B OLS Olpe o
Oy Dl am s las sl Obss b s
oo 3> man OF) 3,8 0 Dose a5 @
S Ll Olis OLKen 5 (StOKeS) 58 gmul (Y9
S @l Gaalal O s ol 5 b Sy i B peas
Sl 5 Lol & xle ol dacan S Sy
LoDLl 5o opl 8 s (S5 DY
oS s tetrahydroprotein ol SWl oL Lials
Laesls  cpl ail e C-reactive 55, O
s Ol ) o ol ds i Dls s
Sl b Ol Olse 4 Ml e o e
Sl Wl 5 VS 5 5 S ol
OY) 255 o yme 055 o adS ol anls
53 0L 5 (Carlestrom) o3l A opizan
w3y 53 spmae Sl 6 Ll Ol Yele Jl
L NO— ol — Sl s Klg o olde
e SINO W g Pl i b 5 S o8
Ll e gy cpl &S &S Ol |, J=ls Enos
0> e i gl s Ol sgxs 4 el
Lo — B ol e K0 L Ol
»NO s b sl bl .(V0) wsl s g ok
Gl cale SV sl 5,k 1YL slass
s 33 Lo gast) Wdghe 3, o ) 5 bl
Sran DA AlS e 553 NO s e (ae
OV) &S sl |

sleedy chle (SKle 53 ol Dl
058 4 sl ol e glaes 855 LLST S 1
S Ol 5 ol 0ld Eala3l OLL s J =S
ot YU 5 ook S Lol laes S s wuls)
Sl ssb a5 JES 0s S 4 Cand e
sy aS Ll 1 (PS00) el wsl 5l
2 IS s g o s Sl Ol
Sy il o glite Ol sl il slads S
Slajise 5 LOLSL o180 oK 5 Ll
ot OB S s s Ll sl s ol e
S e s Lol il e S ol
e 4 eSS = ey W Ced Sl oS
SHE sdey S Diae Bl A 5 a5 Sl
ol Bl Ly 5 esle oyl clg.w Sl 5 Ll e
) Ble o L = of 53 GVob Sde U asl
soosdhe (Wil o cele 0-F Ol 18 sl jes
Sl D Sl 5 leedh o 58 Ol
O 5 Y) b SRl

b 0L 5 (Alusik) e )T YoeA Jl s
5 Olez S3l O o il s Sl s Ol )
Lo o 5 Ol mha 5 A,y e
Oeames (V) Wsls Ol kg e oLl sla el
Co5e 4 b Doyt e 8 oldles 3b
2> IR 5 S O Sokealal T s o
O s o 5l aS 5 s el dadly

2 LS S Ul 5 ol aallee s
SlBl ol pme s a4 eaiS ilys laes S
b Gk Sl el b il 5l sl as sl
A2l Gl

Stk 2a, AIMT) Lie &Y Culbies (5,851

S35 G e SR el el Gl

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.2.225
http://ismj.bpums.ac.ir/article-1-786-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-08 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.225 ]

YV/EL 5 ol e bsn 53 S8l S5 p (S e Co s 56

oL e 5\..«(.:\,'

IS 058 5 e ot b 555 b ke 05 S
GV 555 b sles 055 53 & s p AL
Sl el Bl L aY e oy
o Slgslis 5 das e Ol | CH S 8
Db B sy a Y ol s o il

Olo glaamale 5 JUssul &Y ol ol Ls
o oSon kb ME w Ui L Cus
(1)) 5l S 33,2 05l g3 53 (ONOO)

oo Slalllas 55 Yoo 2 Jle js (Maneen) ol
RS S n S 2l O ol Sse 555
S e S e Sl Slas SSL s
N 308 e 5l st F oanslaks & b
LS| gy AenST g (2 53 S 513 rean
o age WSep s LS S Dl
05 g S5 AS o 35 ] J e DNA
ShodS e 5o e S Bl cile glagss
3 OseeldonSt 5 Shas 5 ATP o e 3 0
AYe) das o JalS |y Jshe oLoaS e sl
Sl b s Yerof Jle 5s (Z0U) (55 opwomenr
Sobew 03 ONOO |25 a8 sl osls QLS 555
el Jlasl Jud 5l plbacual 5558 o s ,s
ol Bl slae] 5 Cowsas s blowse
Sllas bl 5 JS b (YY) K50 e 355
oy & Sy 20 Sy 5 LS| S 20 el ol
B 5 B e G Al la S
Sawsny Sl 5 sbml el 5 5l Lt
ol o 51 abael 5 258 sk S
Slaal 5 oy dalawse 5 oSy
ssden Gae plasl el s en sl gy |y 8L
Ot LSt o Olgs adllas pl s oS Ll

L3l JaoS YA dle s 0l Kes 5 (ONO) 55
oY cubes Candesartan (gs,ls sl eslizul L oS
rl ey Abe RS W8 S e e
LS ho g 04 5o NO Olse (15501, fals
Oz s NO S35k Ll 5l am 5o proeas
Oy sNO &5 Jloj 5558 0 atle Olojan 55b o
LS 13 Ko LIS 3 s w s b w
San 00 Lo SRl Cu 8 Son WS
Sl i b el bed 5k & o
S LS LST G Olge a4y esls STy S
(V) A3l e sl 4l ]

OselemSly Gk 3l S (Son S
OsemlheeST 5 Wiy 03,8 b0 dady)
035 Js DNA 5last 5o b 5l conl a0l
CrSe O3 Jd e 5 WS Sle oty Sl
S o San oeeen Al s 4 b 3T
DNA Glacwl ¢ oL, a8 yie lacunl ams s
WS JUsl s Il daslals s3ladle
2 sk S €A Ulpe 0358 i
Oae 5 JLE sl glad e 5 dacange 52308
OA) 352 0 5,0 Sl

Lo, tiS e 5 o &Y 55 Jole S oo Wl e
SIS e 0 S s S 5 MST K 28 b g
A) 353 Csmme Glo &Y Zabis [LalS Jalse
350 Vb 53 b i addlae ol s oS Ll I Ll
ol Bl e 55k 4 0 NO Ol 555 eali
Sals Wl o NO clale il ol a5 ool anl
Sldlas (1) 1S ael 5 W e Y cubis
o 05,8 53 SusT S 5w Sa) 1 rsSns Ses
eSS oS Jeo YOO e oo VL 55 L

G Sl Lo Y Ol a5l S Gy /04 O

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.2.225
http://ismj.bpums.ac.ir/article-1-786-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-08 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.225 ]

VWA 5 5 sls 2 /Y o)l /ens) 5 Jl

e g.,.]a/ vy

G pma aS Jas e OLA G o @L:j Sl v
Od slp e 5586 SOVL Glasss o o
Loosle opl sl b 0F Olgee 288 L 5 03y

.:JS}:.A%o:bw\fﬁal;\jlg\j&ﬁ5>1y

References:

b o VL 5 ol 55 b sles glaey S s
L Y i b e pl g al il
YO) e oz VL s booles s S o
S A5 L L (SAS 0S5 e
SIF5 B e L S s LS

1.Forest J, Aberle E, Hedrick H, et al. Principle
of MeatScience. 5™ ed. English: Kendall Hunt
Publishing, 2012, 30-5.

2.Alexander J, Benford D, Cockburn A, et al.
Scientific Opinion Nitrite as undesirable
substances in animal feed. EFSAJ 2009; 1017:
1-47.

3.Ismail AM, Mostafa AM, Abd EI-Rahman.
Microscopic Studies of The effect of some
food additives on the kidney of albino rat.
Egyptian J Hospital Med 2003; 12: 12-27.

4.Nasehinia HR, Mehdinia SM, Ghorbani R, et
al. Nitrite concentration in distributed sausage
in Semnan Province. Payesh Health Manitor
2008; 7: 3. (Persian)

5.Lundberg JO, Weitzber E, Gladwin MT. The
nitrate-nitrite-nitric ~ oxide  pathway in
physiology and therapeutics. Nat Rev Drug
Discov 2008; 7: 156-67.

6.Dezfulian C, Raat N, Shiva S, et al. Role of the
anion  nitrite in  ischemia-reperfusion
cytoprotection and therapeutics. Cardiovasc
Res 2007; 75: 327-38.

7.Beckman JS, Koppenol WH. Nitric oxide,
superoxide, and peroxynitrite: the good, the
bad, and the ugly. Am J Physiol 1996; 271:
C1424-37.

8.Li J, Li W, Su J, et al. Peroxynitrite induces
apoptosis in rat aortic smooth muscle cells:
possible relation to vascular diseases. Exp Biol
Med (Maywood) 2004; 229: 264-9.

9.Alef MJ, Carchman E, Gladwin MT, et al.
Dietary nitrates and nitrites modulate vascular
intimal hyperplasia. J Ame College Surg 2010;
211:138-9.

10.Borbély A, Toéth A, Edes 1, et al.
Peroxynitrite-induced alpha-actinin nitration
and contractile alterations in isolated human
myocardial cells. Cardiovasc Res 2005; 67:
225-33.

11.Maneen MJ, Hannah R, Vitullo L, et al.
Peroxynitrite diminishes myogenic activity
and is associated with decreased vascular

smooth muscle F-Actin in rat posterior
cerebral arteries. Stroke 2006; 37: 894-9.

12.Stokes KY, Dugas TR, Tang Y, et al. Dietary
nitrite prevents hypercholesterolemic
microvascular inflammation and reverses
endothelial dysfunction. Am J Physiol Heart
Circ Physiol 2009; 296: H1281-8.

13.Alusik S, Jedlickova V, Paluch Z, et al.
Plasma levels of nitrite/nitrate  and
inflammation markers in elderly individuals.
Bratisl lek Listy 2008; 109: 289-92.

14.Helal E, Zahkak S, Soliman GZA, et al.
Biochemical studies on the effect of sodium
nitrite and/or glutathione treatment on male
rats. Egyp J Hospital Med 2008; 30: 25-38.

15.Carlstrém M, Persson AEG, Larsson E, et al.
Dietary nitrate attenuates oxidative stress,
prevents. cardiac and renal injuries, and reduces
blood pressure in salt-induced hypertension.
Cardiovasc Res 2011; 89: 574-85.

16.Litwin M, Niemirska A. Intima-media
thickness measurements in children with
cardiovascular risk factors. Pediat Nephrol
2009; 24: 707-19.

17.Meij JT, Haselton CL, Hillman KL, et al.
Differential mechanisms of nitric oxide- and
peroxynitrite-induced  cell ~ death. Mol
Pharmacol 2004; 66: 1043-53.

18.Pacher P, Beckman JS, Liaudet L. Nitric
oxide and peroxynitrite in health and disease.
Physiol Rev 2007; 87: 315-424.

19.0no H, Minatoguchi S, Watanabe K, et al.
Candesartan decreases carotid intima-media
thickness by enhancing nitric oxide and
decreasing oxidative stress in patients with
hypertension. Hyperten Res 2008; 31: 271-9.

20.Ballinger SW, Patterson C, Yan CN, et al.
Hydrogen peroxide— and peroxynitrite-induced
mitochondrial DNA damage and dysfunction
in vascular endothelial and smooth muscle
cells. Circ Res 2000; 86: 960-6.

21.Zou MH, Cohen RA, Ullrich V. Peroxynitrite
and vascular endothelial dysfunction in diabetes
mellitus. Endothelium 2004; 11: 89-97.

http://bpums.ac.ir


http://dx.doi.org/10.18869/acadpub.ismj.19.2.225
http://ismj.bpums.ac.ir/article-1-786-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-08 ]

[ DOI: 10.18869%/acadpub.ismj.19.2.225 ]

ISMJ 2016;19(2): 225-233

Original Article

Survey the effects of dietary sodium nitrite on the
histological changes of the aortic artery in the
adult male rats

S. Khatamsaz"' *, F. Juibar?®

! Department of Biology, Kazerun Branch , Islamic Azad University, Kazerun, Iran
2Young Researchers and Elite Club, Kazerun Branch, Islamic Azad University, Kazerun, Iran

(Received 21 Nov, 2014 Accepted 17 May, 2015)

Abstract
Background: Because of high consumption of nitrite in processed (fast) foods and high level of nitrite in
water, soil and ecosystem, nitrite can endanger humans health. In this study the effects of sodium nitrite on
aorta was examined in adult male rats.
Materials and Methods : In the present study, 30 Wistar adult male rats were randomly divided into three
groups of 10, including; control group. First experimental group that received low dose of sodium nitrite
(175 mg/kg.bw), second experimental group that received high dose of sodium nitrite (350 mg/kg.bw).
They were examined for 60 days. The rats got sodium nitrite through drinking water. At the end of the
experiment the rats were taken to the anesthesia jar and based on ether principles, they anesthetized with
ether and their blood samples were collected from their hearts. Then their aorta were extracted from their
bodies and the tissue sections were prepared for testing tissue changes. Features such as histological
features of aorta (morphometric and morphologic features) were analyzed. The samples were stained with
masson trichrome and Hematoxylin- Eosin methods. The internal media layer was measured with Image
tool software. Then the amount of nitrite oxide in their blood were tested. At the end results were analyzed
by 17 version of SPSS software and ANOVA test was run.
Results: The results of this study showed that thickness of medial layer in two experimental group that
received low and high dose of sodium nitrite compared with the control group decreased (p 0.05), and the
group that received of high dose of sodium nitrite showed irregular and non- uniform state in aortic media
layer.
Conclusion: The finding of this study indicated that consumption of sodium nitrite in long term can
induce damage in artries tissue.
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