[ Downloaded from nsft.sbmu.ac.ir on 2025-11-30 ]

Olnl 28 @leo g 4355 pole alne
18- Gloxino IVAY Hlea o) o5l cpiiin Jluo

S0 33 9il Jade (93 Gl Gliwe 2t 058 5551 G (AU - T (g0 slac ]

Oy (GodS Bl yo ol o
T o e 6095 e S ¢ (63l ye lad 00l 55le 05lu < Gady desre 65,3 e £, anbols

O3 (Syhe dated (S pole olRails (S30s 58 1SS (s9mails -

S92l Lo gz olRils (s355 528 09,5 Lol ¥

5 (Boko dped (S pole olSily (69,6 (Glopy — Sladd 35 o ¢ (S55lgm (5SS (gezeiily T

Ol Sy pole oRAls cingi slags s aSiils il pwaige (51350 (sgzeiils ¥

Shike ke (b pole ol (e mlio g 4335 psle oaSitily )9S IS plio g 435 ClidoS gl ( Slo)d w2 5 b 4335 09,5 sl -0

Sy pele oKy (ol plio 5 435 pole 0aStils a8 2l plio 5 I8 ClidS gl 445 5 118 (o) Al 5 (oISl LS 09,8 bl 1 gEes 0din 5 F
marjan_iums@yahoo.com : g =Sl Gy . Gligy Mg

AYNIVE ol fu,b RRVARVA R gER PPN TR}
oS>

odge au by b et s Gl o 1) (Lol i o oaniS el s Slls 50 ST T sla JSual; adgs ial33l b g dlile
daie 055 Ol Sl s 055 JLEd (e 2 598 QST T S plgie @ 5a 3 )5Sl sails IS -l (s las il aalllas (ol 55 30
D gm0 2 e (GOALS By (sl Shge )0 5l

09,5l 09,5 10l paadl b Ciid gatwd T o lohge o eolatul jliagg oI5 ol ims Lige YY 5 Giagh ol jo t gy g ge
olac wo a5 29,5 g (o)lac Vo omg/kg) Sl 4 o lac goaiS Tl )0 0,5 « ole 4 oy Sl Voo ppm (g5l tTJ—I GousS cdb o
= BLS 5l e JLad ol sy 6 - Soslasl gl 0,8 il yo 59, £ Dok 4y (ojlac Ve emglkg g oy SLiwl Vo e ppmM) Oy ob g
Wl e ooly s asbly Gioled asias (595 <ol O- Sl 158l o 5 5l eolaiwl b ol 8 g Cue 3l o o> Lad Zlsel Lol oolaiul
ot snbgn 2325 4 Gy 5 5 e (5 ol 0 (5ol LIS 50 5,5) sl oS 08l b 55 ol Sy
s gyt poeligail 4 Al f (GouiiS L lgie 4 (SNP) syl g5

5950l i (go5las Bpas (P</+0) 0l (\YANYE YY) (55 jLid il5dl el o lo sime O g0 oy b Sk 5o wles sladidly
OB oSl (gaid (go,las § o (oA S EBl ) 05,5 )0 o Sl (U g LA Rl 8l Bl (P Y)) (gl g D jg0
s oIS Bl 10 05,5 1 o0ly Jaio a5 oz ialidl Eels Boye b Lial33l L SNP Y TMOL 30 L SNP (V) +/YA£Y/)))
ar gl o 55 Jako 53 o 0I5 e 55 51 L5 sals solae Pt/ 0) ab cpg5 b alS 5 (il LY TIYAE VIAS)
(P<e20) 3,5 S ol o GoaiS 2Bl )3 09,5 )3 SNP

GoaiS BBl 1 09,5yl e Lid bl sl sl Bas b g 668 Sl T canols b Ylim] (655l gaiun (go,lac 3G g Auid
S 5 S sl o (gom SIS WIS o nl b 5w oo S

OemeST 3l5T sla JGol ¢ Sl (5T odlad o SNP) aylsg 9y s e s e55ly haite (355 (3,2 555 (gt (g0 lac SgulS U 319

dodio ©

15 09 s il Gl oy b8 paolie () 3,15 s Lss o 4 ol ol any ilo s 36 S 0 pes
(Y F) 5580 Esles] Sllsem 5 L] cbliz olosla (1) 355 e cdly sl 4 L S5
Lol o Sl il (o) 2 sl Syl 2 lallas odlo Vv s pgd 0 1) oy LSS el (EPA)
5=l es jlad ologl jo i Jalse .ol az8 F Sded 5 oy (V) Sl 00ld )8 s Lams 0ausSen ]l
ACE b i o sile sl oas axslis oy u U Ul ¢ ol i alize gloolSiws o lacsl,

Ol—=e 5 < (angiotensin  converting enzyme)


http://nsft.sbmu.ac.ir/article-1-1138-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-30 ]

lSod 5 633 pe ) aebls Lo JSI - T (g0 ,las il

\of

g g ST ol (e ) o dngi) o eolizal
ol a5y ple olSils alSiyle;] il
5 Los L 5l gl Lyl o Sllges .o oslial (jlae/
SIS s Gls 5o 1t 5 ol Cvgamme (9 5 590
09,5 (A 1000l o gliciin awo ¥ ay b jige
Fo Do dy oy Slwl do s /o) &S 29,5 (B ol
S o255 (Cade S il e gawlsl ol &b 5l 5,
Sygmo A 9, Dde b 58l gdus o,lac 100mg/kg
soylac Vo emglkg 45 24,5 (D 0o S il o 5lglE
ol Gk o ol oo /) 5,55l gan
30,8 2l 0 5, P ae a4y Soweln]
2 =S5kt 09 B hge ield Bl ps g (495 LS ol
S i ol 1,8 Gla s Sy ST gla i
Sde 4y a5 A odld Cus,d o yige 4 95 ,Lid (6 So sl
g Bl w8 b b oS col il uad o 4ads VO
Yem Jo b o V/0em Lo ,ds s b sos Led G5 5l pes
o gl JI 8 8lS ol ol hige po (VF) s colatl
L hge b adige JI3 5 L ye SIS olisS Gl Joolsd
S ¥ Ghe o )Lid e 358 5l snue Ll
s Sl s Gilise polie (Sile 05 (g peSojll
ool €955 (V0) 0l a8 S i o Sdgicc Lid lgie
Sl 23 somims s B 5 Sl 5w ol
P shesliiwl Ly o j2ld g ol Sl am glgal g
s ah oo ool ales aibl) (59, sl O &)l 138
A g el LSS s, Ve e s>
59, 55 e 1= Ol Ol (5 S 01!
VOgkg Gl 4 oLl (Slame 218 525 b Sllyo
S anab ol U5 acd 4l s omd b gl asile — oold
05 ez eSS Seilul sl 05 alls 5y Juaie
Ol s 0l 00laiw] DRT4 (galUlS g0 g 50d ol
s bt glaje a4 b yo Swly sol5 9 Ol
A 653l (V0T B Y e TMOL) gl g i
5l ool b baog 5 (slaosls (sanslio :rosls 3JUT g,
ools .o sll tukey (yge;! g Repeated measurement
P D s sl s 23 il Sl e 4

b aid )8 Gl o lacsglas (g lo e jpe lgie

4 Comwla il (O F) uligosT o ¥ il sl
(V) Goye 5 odB jo S35 p0lly slmoas S S o
33 Lagaal J5SILS 2al3 31 5 Sailyoa ol S,
W) o5 o5

Ay Gl el o polis o 2 oy b 250
oS Ty (3= 5 (ROS) (50T Sl (sl S50,
OJsd JUSeoly 5 eSS0y (03,000 2nST
i 20lS Gl ROS YLy yolie (¥ () 555 oo
poliga sl WNO .(V+) 35— oo (NO) suST S s
35 sdone IS s S 5 Ly 5 35500 4L
28 e S e glone o samnle slo sl
5 et i oy ) 3L e Lid Lo NO (1Y)
NO slecudplio gds 2ol p (e oot slo )5S
30 007) Cesl onlds piiie Oy B0y Ollgs Lol jo
OS5 2 g glannST oyl 2alS (gl addllae (o
aS oy oolael o ylownST 5T 51 Jloy o o935 Lid
Ot (ST lsie G E 5 € (slagypabiyg ool 009 Ji3e
NO o Jg rals aile 5] o1 sla JGol, cusls o b
) 2is S (g5l (5 Jltd (ialydl 515 ias
el b aibwgisl g5 51 (28 555 (satan (g0 las
5 C sloacmebug 5l 5658 jlomn ojlas cnl Sl
Jol s (so,lac Jl ol mash o (VYY) sl E
Jolge an (Fgpe (mogul 2 58 ShenST T lse
Olee 52 WIgi o0 &5 oy b oo Cuegomne )3 oS LS
b oy 2Bl S5 (9> 0L
iy golge o
Ol 5o oolitul 8590 503 )50l slaalgenae toylac Ganed
58 555l sladils al 65l > 938 SWEL I Ghasi
555 slaais ad agl cwliiolS Jaasie il 4
Aan So Soe 4 g las (6l sladsls I clws O jg0 a
Yo Ye lod o gl o) ad Sz lgp om0 0
Slol aliws 4 ous Sas slaaiun (ol F il ax s
sl g og (+/Fmm | aS DIS) wl yoe B
8,5 1,8 6Ll sleo yo cel YY oo a0 LY gl o
O D5 [z 0 e L5 ol ools )G, 4w (539, 9
A Seis 3U1 sles jo g ol ools Hee Blo ) gl
5198 (S5 s galiwg 4y 5 00 J> ¢ Sowel] ST L o lac
sha g 5l Glagiy ol 5 ikl 9590 Sllge>
P VO LY )y i bl 015 5 le


http://nsft.sbmu.ac.ir/article-1-1138-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-30 ]

AR

‘1,.._4»)5) 5B os)j o (P<’/’ . \))lbkr..sus |
cusls aalsl Jgl 59, b awslio jo Lol
30 9=y J=ato (395 by Ol s 5l Jols oLl
Olie a5 8ls GLs (29,5 oy (o2 SNP @ Zly
SNPY+ *MOL 30 5 B 05,5 ) il Laie 95 ob,>
39 50 Eblad Lrog 5l Ly (g)ls oo S5
Sime 53 (P<+/+0) (5 s cxe M| SNP V- MOL
3o, YYIYAE V/AQ) B 09,5 o 8l Jate e b2
09,5 5 (Gialyl ao s FYE VIBY) wals 05,5 b (Lial3il
O o sl (Ll oo )s FV/FEF/-1) C
B og,S 5o ol Jraie 0093 0l Olies o )l s
FEE 0/-V) anls 05,8 b ( Lial33l doys YA £ Y/EY)
SNP V- 50,5 (FYIYAEY/YR) C 05,5 5 (Liull ooy
slejo o ez Ly B 5 C (slwog 5,0 .0 cvnlin
GBS0 oanlive B og,F 4y Cos SNP V- g1
wald 09,5 LD 0g)S (o 9% Ol Ol 50 )l se
g_B)L_>‘ )—AJ dals 05)5 l_: C 09)5 o= Ao oodlice
d=10 s ey (F Jgoz) il oamline (5)lo Jxe
AW D 5 C waals slaog,S ;o a5 ols lius 24,5
3l Jade (o3 0l Ol j3 B<e/e ) ()ls e
SNP V- s Lyawulie 3 SNP V-7 g1 slags
30 P<e/+)) gylo e il 58I B og )8 jo .ouiils 092
Yoo 30 L awslas ;0 SNP Vo 30 50 09> b,z ol
A samlie SNP

badl e
St il b 335 Sl (55 e3lail 31 Juolo gl
otabesl 55 5 Ued o goanS il ) 05,5 )0 (5>
3| sl 39y 55 4 391 03 yio s Ve FIFYEN/-Y
B ogyS )0 g5 Jlad (lidl og2g b o 8L 50 £9,0
HLid 4y Cas (5l e BT (VVY/VAEY/FA mmHg)
s saaliie (V- ¥/FFEY/AA mmHg) asls 5,5 5>
3 05 S G sl e B ooz 595 50
aal_5 el _pog, § o (\YYEY/YY mmHg) B o5, 5
5 (V- ¥FVEY/- A mmHg) C 05,8 «() - F£Y/YY mmHg)
09,35 9> ,Lad .ol canlie (V- V/OFEY/FO mmHg) D
il oz ymo oo VYANYEYIY &) piad 35, 10 B
Sl s Leog, S plw b (g)ls cmme S a5 2l
Ot Sl (95 L33 )3 (5l e IS
o 2elli0g, 5 5 (oSl gaiwd oslas + wyw) Doy S
05 LS e (i i edaline Ll slajy)
wilidee slajg, j0 wald 09,5 5 (o)Las Lid) C og)S
() Jguz) wid ssslie (g lo e S

s as ols las (o298 21 (95 JLad o)
Dslis alide glajg, p3 wald 5 C D laog )5 50 55
Oialejl plic 59, BB og)S 5o (95 JLad )l (gl sne
5y 5 Ll ool oLt aalllas gl 39, b (o cine CoDL]
3 (P<el 2 V) gylo oo Sl33l (WYY £Y/YY) Lo
ol A saaliie (Ve =AY £ 1/+V) gl 55, L damlie

anlllas 0550 sloog,S y0 alie slag, yo (93 HlLid Slpss ) Joua

p-value sk sl ls
(R.M.ANOVA)
09, x 0k 09,8 oo uals a2l oo el s PN Jsl 09,5
VevEY/Lv? VO YRy ) FEY VY Vo F/FFEY /AN ) v/otyve?t IR /NCa A R 7l c2 Ak (als) A
ey WANYERFYTS vavasy/AfP VYYEY YT VYVAEYFR™ VL AYAEYOT V- VEYQ e AYEY Y (o, B
Ve vokY/AY? Ve FEVAD! V- VioFEY/FO" IRTZANESVita VeYASENVAAT VS OPAEVAAT Y SIOAEV Y (oo« 0)lae) C
) #IOEY/OY Ve RVEVYOT N CEVEY AT V- YIPOEY /AT VSOEYEVYAT Y CEVEVN Y ) vEy/a9? (o lac) D

W10 0S5 b gl sime Dgles glase By b polie oygiw 5 0y o 40


http://nsft.sbmu.ac.ir/article-1-1138-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-30 ]

lSed 5 633 pe ) aebls Lo JSI - T (g0 ,Las il

VoA

axdllas )90 sloog,5 10 Slwgp g8 o calizie loje @ zul (o §il5 Jake (o3 by Slpess ¥ Jgua

p-value SNP el
(RM.ANOVA)
09 Sxoley 09,5 olej (-log 3) (-log 4) (-log 5) (-log 6) (-log7) (-log 8) (-log 9) 09,5
feey fF£a/-V° fYLviav® YY/)FL£F/05° VAIYALS/YO? RESViaN AEYEY/YY? FIAPEY PV (als) A
AN YEYAEVAQ™®  YYYAEVAR® yY/eeAq? VYoV /FYE FEV VY FIADEY/AE 1101 (o) B
o) £ IOEFVYD YL/t YVEVAYHP VANVEEY/EAT OV fEY/YS? VYEY/ -4 UYAEVVY (opo e ojlas) C
e FY/YAEY/YA® VA= R LR 0 25 /L AL VL= /P VYEY/YE (ARSI VWYY (o,bac) D

Gdimwd (g0, lac a5 Wl lis ), 4 Feringa
Ol 9 S g 95 HLid o S oS cely 16Kl
Slad o alS o> e Lo Ve a4 cel eols lis
S 5l (8L e 9 S e Wl e S g (9>
GolS 9038 5 A iy 4]y B o ben 9 sixe
DO
SlaS 3 oog= Ll el 4 )5S0l g (golae
a1 il il on 5 &5 Jil05 i Syl
ol g ogdle S (6 F ol Lajlag Sl o g plS oS
oeolS L g aeo co il 8l 1) aeST SO s a4y o i
odsdyy zoliw 4 LIS (Saiz 5l (93 i8Sy
5 O rd (LS el g WS (o0 615 5l> gk b
a4 S el o)l..a.c ‘o)l..a.c ol GLEOB; ) SNP ‘Sv..oj.n
polde ol e b Galidl cael s @ atily &g
SNP (ordg0 51925 4 (Bgy8 Gl SRl Sl oy o
3l o ol e 4y oSl gain (g0 las Bras g 058 0
Lot il pli a3 o (6 oSt 09> Ol 2 o ]
sazmale ;o 51 g o1 Gla JSGol, adg b oy a5 o)l
o=l = 03955TNO plsme any SNP 31 wile (S5 50 Slo
SNP 5925 Jis & 09> obyz Gl 5l g 090 azmale
s Marques olaass zols alie quls pl oS (6,5 5l>
‘5‘0)L4C c)_»ol} w&sﬁ 5o (Y’ sY\) S u‘)m
Bi> 5 SlowS] il cols U el 650 satnn
GS ol Blo gasale p oy il o\)’] sl !,
ol ) S s (a8l ol 39 e 9> Ol g 9S
adg Llidl ok slo,lac a5 el (pl Koo Jleisl

QAL 0SS b Sl g gl cgliie By > slyls polie e g 0, 0 0

-—x) e
P o5 polie a5 ol i ol agh @l
Ban g 39 e g Hlid Gl del S Sl
O3 e (IRl ) olyen 4 5950l geinn (g0 jlac
ool plis (Slgld Sldlas .wiS oo (55 sl oy Sl 0
ol L ol bl )l o 5l (286 (95 JLad &S el
Sl OSes 5 sris (F F) 5yl ol slaJISol, wss
3151 el JLSool, 0rdsi o somme) Oypmlinns]yy 457 sisls
5 JWigasil o ieats (sla Joho 5 b Sige )0 (y5mS]
oo (1 AY) wol o ()33l o L 4l )
Sl cp5 S aly 8l ST o131 (sLa S0,
aS el ools i asllas iz Lol cons ouds alis
eNOS codled L2alS L 5 5,138 o 5INO ginas 3 s oo
So-b s 9> HLad Sl Cel NO o Bl 2al8l Ly
Gl a5 ool lss o)L g Marques (VA 1 9)
@l—e slato—s 3NSPasy 350 (S )b
soaliie Loyl ol o 2alS oy (goauSeil s

SGC (ig,— 5l By slan >|5;.3)’ PR SRV A g
55.’.‘)-";0 sla 59— ,o (Soluble Guanylre Cyclase)

(Yo YY) Wb oo oS o (goaiS il o

2 Olsl a4y a8 el losee 51 )5Sl (b |
ol polde g o9t on B r—as Loz il
Sl iz ol o0l gats 300 (pailwgtly
(LS () 5 ez ) S pegige slo oMb il
5 Sl sbagnaslg 5 S 5 S e
S Sy ;5 o Sggdle (VY) (LS slao—u
5 DU (YY) 0iisS o Lyl oo il ool (glos Lo
Ll L 5 Sl i sla i Ly 45 wiols lis o Se
Lo Jslas bl el Jsho lamaS| 5T gl
(VF) 355 00 55T 5 (b8



http://nsft.sbmu.ac.ir/article-1-1138-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-30 ]

V-Q

L Yot Gy a5 w00 o lis ol> dslllas gl
Slo sazmale o 56 5 (imS] ol a0l wlss
g ——w- 6o)l_.a.c 9 09.»1‘54) 03} )LA.A.AS U’“’")B‘ u.cla L”).c
slaJlSesl, Bim 5 (558 GlamST (Ll cools L 6l
Fm S 25 Gyl 5l g galiwg 4 0 adgs ol
O (§08aS 8L 4 09,8 (o |y ez Lid ST SO s
30 052 ol sl el pre ralS aes o ialS
Al ool b ganls wilgs o NSP oy
593131 sl JLSuol, Jolie jo 1) La Jglaw asles oo g o)l
FerSin ooy slp (b (2l slaol, (8L 5o

Bl aphe o> Lad

References

. Davidson KA. Toxicity summary for lead

(inorganic). Chemical hazard evaluation group;
1994 Dec: 3-27. Available at: http://rais.ornl.gov/
tax/profiles/ lead.shtml/.Accessed 2007 Oct5.

. Jubery DR, Kleiman CF, and Kwan SC. Position

paper of the American Council on Science and
Health: lead and human health. Ecotoxicol Environ
Saf 1997;38:162-80.

. Gonick HC, Ding Y, Bondy SC, Ni Z, Vaziri ND.

Lead-induced hypertension: interplay of nitric oxide
and reactive oxygen species. Hypertension 1997,
30(6):1487-92.

. Vaziri ND, Sica DA. Lead-induced hypertension:

role of oxidative stress. CurrHyperens Rep
2004;6:314-20.

. Sharifi AM, Darabi R, Akbarloo N, Larigani B,

Khoshbaten A. Investigation of circulatory and
tissue ACE activity during developnent of lead-
induced hypertension. Toxicollett 2004; 153:233-8.

. Heydari A, Norouzzadeh R. Effects of short-term

and subchronic lead poisoning on nitric oxide
metabolites and vascular responsiveness in rat.
Toxicolllett 2006; 166:88-94.

. Chang HR, Tsao DA, Yu HS, Ho CK. The change

of P-adrenergic system after cessation of lead
exposure. Toxicology 2005; 207: 73-80.

GoaS el ;8 09,5 15 95 Ol o9 el NO
sl 03 O s
o lac a5 ol (Las VY Jlo o oK 4 Cui
e ol d9doe 95 JLad (hals Ceely ;oS0 s
S 28 ool ol 5l (S0 092 s plnil (glite slal,
yol> g 58 Ll Bye maligail sl w81 S s
oS el 93 ;2 NSP 5 5 Sl (sain g0 las ju

e Jebgast s, Shee jo Pl .ot (95 L
b 0 Sles g Sl (Bgje (BB slags Lo la S
o3l ol 15 el iy ponligail w81 G 25 a0 (390
LoumsSyl g oSl (Saimz 5 o 5l 6 plin )
3L ST G i jallai L o)1 (cogee R paligail &
Gt g0 as w5 oo S, else Laugi auliss]
St ooly az a8 ol Sl Jalge cnl 5l (S5 565
59 dsS co S5y ) sl w81 G 1 pallas 65l

(Y8 o oy axLes Sals

8. LaiCC, Lin HH, Chen CW, Chen SH, Chiu TH.
Excitatory action of lead on rat sympathetic
preganglionic neurons in vitro and in vivo. Life
Sci2002; 71: 1035-45.

9. Ni Z, Hou S, Barton CH, Vaziri ND. Lead exposure
raises superoxide and hydrogen peroxide in human
endothelial and vascular smooth muscle cells.
Kidney Int 2004; 66: 2329-36.

10. Vaziri ND, Liang K, Ding Y. Increased NO
inactivation and sequestration in lead-induced
hypertnsion. Effect of vitamin. Kidney Int
1997;56:1492-98.

11.Buss R, Mulsch A, Fleming I, Hecker M.
Mechanism of nitric oxide rlease from the vascular
endothelium. Circulation 1993;87:18-25.

12.Purdy RE, Smith JR, Ding Y, Vaziri ND. Lead
induced hypertension is not assosiated with altered
vascular reactivity in rat. American Journal of
hypertension 1997;10:997-1003.

13. Bagchi D, Gray A, Krohn RL, Bagchi M, Tran MX,
Stohs SJ. Oxygen free radical scavenging abilities
of vitamins C and E, and a grape seed
proanthocyanidin extract in vitro. PatholPharmacol
1997;95(2):179-89.

14. Gerges NZ, AleisaAM, Alhaider AA. Reduction of
elevated arterial blood pressure in obese Zucker rats


http://nsft.sbmu.ac.ir/article-1-1138-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-30 ]

OhSad 5 (63,5 500 &)l5 debld /o IS —ngi &0 lac il

ARE

by inhibition of ganglionic long-term potentiation.
Neuropharmacology 2002;43(7):1070-6.

15. Alkadi KA, Alzoubi KH, Aleisa AM. Psychosocial
stress-induced hypertension results from invivo
expression of long-term potentiation in rat
sympathetic ganglia. Neurobiol Dis
2005;20(3):849-57.

16.Vaziri ND, Lin CY, Farmand F, Sinhu RK.
Superoxide  dismutase, catalase, glutathione
peroxidase and NADPH oxidase in lead-induced
hypertension. Kidney Int 2003; 63(1): 186-94.

17.Ding Y, Gonick HC, Vaziri ND. Lead promotes
hydroxil radical generation and lipid proxidation in
cultured aortic endothelial cells. AM J Hypertens
2000; 13(5, part 1): 552-5.

18. Mittal CK, WB Harrell, CS Mahta. Interaction of
heavy metal toxicants with brain consecutive nitric
oxide synthase.Mol Cell Biochem 1995; 149-150:
263-5.

19. Gonick HC, Ding Y, Bondy SC, Ni Z, VaziriND.
Lead-induced hypertension: interplay of nitric oxide
and reactive oxygen species. Hypertension 1997,
30(6): 1487-92.

20.. Marques M, Millas I, Jimenez A, Garcia-Colis E,
Rodriguez-Feo JA, Velasco S, et al. Alteration of
the soluble guanylatecyclase system in the vascular
wall of lead-induced hypertension in rats. J Am
SocNephrol 2001;12(12):2594-600.

21.Courtois E, Marques M, Barrientos A, Casado S,
Lopez-Farré A. Lead-induced downregulation of
soluble guanylatecyclase in isolated rat aortic

segments mediated by reactive oxygen species and
cyclooxygenase-2. J Am SocNephrol 2003; 14:
1464-70.

22. Agarwal C, Veluri R, Kaur M, Chou SC, Thompson
JA, Agarwal R. Fractionation of high molecular
weight tannins ingrape seed extract and
identification of procyanidine B, ;, 3-di-o-gallate as
a major active Constituent causing growth
inhibition and apoptotic death of DU145 human
prostate carcinoma cells. Carcinogenesis 2007;
28(7); 1478-84.

23.Van Mierlo L A I, Zock LP, Vander knap HCM,
Drijer R. Grape polyphenols do not affect vascular
function in healthy men. Am Soc Nut 2010; 10.
1769-73.

24.Du Y, Guo H, Lou H. Grape seed polyphenols
protect cardiac cells from apoptosis via induction of
endogenous antioxidant enzymes. J Agric Food
Chem 2007; 55(5): 1695-1701.

25. Feringa H.H, Laskey DA, Dickson JE, Coleman CI.
The effect of grape seed extract on cardiovascular
risk markers: A Meta-Analysis of Randomized
Controlled TrialsJ] Am Diet Assoc 2011 Aug, 111
(8): 1173-81.

26.Cui X, Liu X, Feng H, Zhao S, Gao H. Grape seed
proanthocyanidin extracts enhance endothelial nitric
oxide synthase expression through 5'-AMP
activated protein kinase/surtuin 1-Kriipple like
Factor 2 Pathway and Modulate Blood Pressure in
ouabain induced hypertensive rats. Biol Pharm Bull
2012; 35(12): 2192-7.


http://nsft.sbmu.ac.ir/article-1-1138-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-30 ]

Iranian Journal of Nutrition Sciences & Food Technology 111
Vol. 8, No. 1, Spring 2013

The effects of aqueous-alcoholic red grape seed extract on the knee joint blood flow

in rats receiving lead
Zare M. F! Badavi M? Ashoorzadeh S 2, Moradi L *, Davoodi H®, Ajami M*°

1-Physiology Ph.D student. Dept. physiology, school of medicine, shahid sadoughi university of medical sciences, yazd, iran.

2- Associated Prof. Physiology Research Center, Department of Physiology, Faculty of Medicine, Ahwaz Jundishapour university
of medical sciences, Ahwaz, Iran.

3- Biology Ph.D student. Research & clinical center for infertility, shahid sadoughi university of medical science, Yazd, Iran.
4- Tissue engineering Ph.D student. School of technologies in advance medicine, Tehran university of medical science (TUMS).

5-. Assistant Prof. Dept. of Clinical Nutrition and Dietetics, National Nutrition and Food Technology Research Institute, Faculty
of Nutrition Sciences and Food Technology, Shahid Beheshti University of Medical Science, Tehran, Iran.

6- * Corresponding author: Assistant Prof, Dept. of Food and Nutrition Policy and Planning Research,, National Nutrition and
Food Technology Research Institute, Faculty of Nutrition and Food Technology, Shahid Beheshti University of Medical
Sciences, Tehran, Iran. Email: marjan_iums@yahoo.com

Received 10 Feb, 2013 Accepted 15 Apr, 2013

Background and Objective: Chronic exposure to low amounts of lead causes hypertension in humans
and experimental animals. The main objective of this study was to determine the effect of aqueous-
alcoholic red grape seed extract (GSE) on the knee joint blood pressure and blood flow changes in rats
receiving lead.

Materials and Methods: Thirty two adult male Wistar rats were divided into four groups of 8 each.
Group A (control) received ordinary feed and tap water. The other three groups received tap water
containing 100 ppm lead acetate alone (group B), GSE alone (100 mg/kg, orally, group C), or 100 ppm
lead acetate in drinking water + GSE (100 mg/kg, orally, group D) for 60 days. A laser Doppler flow-
meter was used to measure changes in the blood flow. The responsiveness of blood vessels in the knee
joint area to the different doses of sodium nitroprusside (SNP) (endothelium-independent vasorelaxant)
was determined.

Results: The results indicated that chronic exposure to lead could increase blood pressure significantly
(129.12+ 3.3; p<0.05) in rats. Consumption of GSE prevented the increase significantly (p<0.001) in the
group receiving lead and GSE (110.2+ 2.1). SNP at a dose of10*resulted inan increase in blood flow
(22.28 +£1.89%)) in the knee joint by increasing diameter of the vessels in the group receiving lead and in a
reduction in blood pressure (p<0.05). In addition, GSE prevented the lead from reducing blood flow in the
knee joint in the group receiving (p<0.05).

Conclusion: Based on the result of this study, it can be concluded that grape seed extract can, through its
strong antioxidant activity and eliminating free radicals, reduce blood pressure in rats receiving lead,
thereby lessening its toxic effects.
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