[ Downloaded from ijem.sbmu.ac.ir on 2025-11-18 ]

Ol 2lio 9 3250393 338 galeo
Sk S o yd = gl Olodd g S eole ol
(YFAS wiiuwl) Fo¥ = FVY clbdomir oF 20 koud (o (50590

L i ol Cogl kALl 2 (SLE e )

s

e B 999 el Lokl Lo

-

A0} ¢S

T dealgaaly mllos 530 LT Hlhge 5iK0 T ilas sage S0 ¢ pald Hral S0 Balia ;5 alyll
‘..SA:C Qw :)SJ.A (V fJLa.A.:Zl —Qb.@_'" A.s‘j £L§.A)La.u| J‘:)T a&fi&\; £‘A‘9.Lf. LSQAS.A.:Z\;‘J (L;A-uthiv Cu—uf:) bj_)g (\

(i el Sloyu - Salg slead 5 (S asle sla3 aund plie 5 350500 3k asle (gauSiua g3,
Slead 5 (S pole sl caend o 5 53505008 9ab psle (ouSitia o3y ¢ Sla Sladad S50 (¥
L talas o 55 oKl ple (gouSaily il sy 09 S (F ¢ A sl Slosu - Sl

Jalaaly mlla SS3AAYA0- FVAY S §odis () 15 1] ghews (S0 93 (sl
e-mail: zahedi@erc.ac.ir

s S

13 B et el b B e (B0 — (B )10 03 e 3 0eS 45 s 0 OLE Ly 5l (25 S taedde
5ol RS 4 dnl ol gl 3w (S S aae Sde Yok I addlas cnl s gy cpl
b5 a3 4 (S VAY0Y) Sl s oI5 b 5 ol prs oge sus F0 tla s, 5 3l ge s B (s p o Al S
ol e L5l (R S g HL.« 5 mbs Dbl a2 5l ey 8 M V':”B dald gatws 93
Y-¥ bl a4 i 235 b (law ST catin A gLl s L3 S 3l Jgeme O W K 6y S Suals
Noadea Av Bo Fr Yo e glaclile (5 e 53 3L OT 51 b3 8 Jime C3L pla 4 5 e (5 0 oo
Slagaly 5 38 I oo Do 4 AU Ve VT TN T e lle 1 el IS
Sl Sl 31 L € Y ke al b s e A o Sl s il ) slizal b U
035 35 A 5 peelu o IS 4 Gy (ALET lagealy laadl el for 4 (5 K55 LoDy 55 IS 5 S5 1
3 o b o Ol sl Bge o (solasme gl 5 (P<e/00) 5 g (s 05 8 51 YL (ol ime 5 sb 4 IS
A VAREIVA r.f.ﬂ‘:a“ LS Gy olal c.-b_ ST 51 ol glaesls s L ol Oboys sla pige
3 VOVE /MY YL /YO XF/YOL Y o Sl 4 Gy it 5 YEYEUN 5 YVEONS XVAEIA
b 5 Al e oS Tl Wl ald glaey S 0 S w (e ke @3 4 p8) YVEE/T
Sl i Oleys Slabse 5 i b odd Ol Sl bge m SRed S 3l el 02 pue oIS IS
3 e B ST ia A Sds 4 mite (ST O oS e Al sdalis Lewdly S 55 (gl ne

2N g8 el o8 e sl nl oLl (5l SLEN

g9yl (ol (e (hge (Sl )l (st 135 GBSl
APIO/N - selEe (b iy - AFIOIA teaadeal il o AF/Y/NY telie =l 5

ol S e SIS @y S e 15 O 1 Ol pase douio

enbo Tl Gl L8 Gelie YEF 4 VY Jla B ulaas

O B Rl e pad 4 el pilie el L sui e s o mly slgsles 3 (S ot el
sl aaylse wlge o GBal 5 ssd e padide S8 Osabie WY upaa 5o 6 ol ol S gl (s5lay


http://ijem.sbmu.ac.ir/article-1-469-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-18 ]

1PAS ddwl oF ‘;aJ[.o...fi r/,.g.f‘;anJ Ulal udgalio 9 jyyii9)3 322 (Galan YA

Oblas Guse ol wule SMSde (loju Ho madaie
oo Sk S aadllas cpl 5o ea goldd sy 5 b
WS G sl ool szl 5o miie (SHeA S uas
oo mbs o plle slagise 5o (o8ldas 5 aanly

s S

Lagag, 9 9lse

Sl oI5 5 plae (hge sae £ 5l dalllas (pl 5o

GSas asle s (S geuSisls obipa 3
ad suliial 4 S VA=Y 5y 5SSl b (A axed
WSl gdass YYRY  oles hLulyd jo oblga
WY s ol cela 1Y) el ol - LSt @dda
Shysh oS,d) @hie 5 ol 4 aies 5 (WSl cele
osb 4 ollpa wad gl S (O wel sl
Geob 3 cubis 5 pae alls o (Lo sy S Y 4 dobas
Ja) e ssdsisial o Sle 00 (Sla o0 3203
O 000 oSS 5a ) 4 (G¥se /N St s sud
O35 L S 59 303 3 om sV s S alayl
b oblsn S pas 5o a Ske YO+ 51 Lawadly S K
TV Bad O pens
BDH) asiie olilpw alle olipa 3 o558 S
3 (B 50 a8 V) (Paselal T 5o sud il (k)
cuia Job oo Mol suls Jgeae ST L K sy S Y @
O Jea o i s c aas)len pia slays, Lo Gda
Jae 4 65S0n oblsa 5 B30 oo 4 loane ayo
Vops sl Gus Gk 3 eaSisa b sa Lo el
G20l Jallins wals Ve gula Bosan) Ho pea b
Voot oo dRs V1) Saakistilag K b Cisssleen
Lacadly S5 (o530l (gl 5 laa Lawadly (@80 53 50
Tias oS WS Bl dass Ve gles b 5308 o
Kol Ghg) gl e, ) sslial b SK

EoSeslsl (Ol G O] el oS ps) (Hlasas)

5 by llpa 5 es S K 4 pup

© SoK S50l G g Osos Sbail cuss s S
YW/ VAT WA T R
0 a S le Ve b 88 ol o alidia (4iaa sl
Rotexmedica =S,8) 5lS gu 55 aSHLS 58
oMl s 000 p oSS o ) 4 a Sl Ve (O

L ola,lb Ginany sl (uae (el slaglas
O sl eMas Taal aals o sel, Sese - B
e 5 Sie ol Jelge O (S (Fooe - ol slagolen
olas sl 31 (AT e sled 4 bs ollay 5
oAafie slge 4 Fuse oSl OlalbEl S sas e
2B slag e aslse 0 Guoe plusl 5o PEAT L suis
Onped Mol S50 ased cubs b bsse Sgoe -
Jolse 5 (S oS wilea S ulgiadny o) Sdass O as S
O padsie GBAS (O (Fase paslse 5 cubs o S35
S ol (Jole JAb 68K Gaogo asiaie
SLESly o HeSBS Wl bl @lagis @l
AEYCUPRE USSP P PP KV R SOy
2850 5 T o gl callas 5 Jlsil it e i
e OB Opiapd padsie wdlige el slaJLlS
pbis 3aok 5 3use Ble giauale o Slae S 50 0,
e S me 4 pal®) slagaly 5 (Fose ousS

AREN

by

paiie GBS o LS 83l S o W) 55050508
shobn JAls aacal€ (330 Ml gl e plie b Lasdly
GrioiSly i3858 5 s S 5l Gaoe el
ey (alS ol wile s AdIe Wlge 4 3,0
s T Vomlaa olad gsa golidyy asaSlaS ¢
OISEa s 3 A ol sad saalae M euba
sbly o adie sladee Lpas oS WS o slgiang
9 Sle gliae all (LalS 5 Ladly audiie (il 3
Oless 5 osa Lldd A o Wl (JBose Guss
s o3l s @ 55 5 0 (B ase 1 o slagssles
b GBS 3 6oSsla 5 Gea a8 GralS 5 Gl se!
sl " Taal 33 0T 3 deals Gaolse 5 Gased
ol e 4S ols plas In Vitro sladallls 51 a8
© 3soe el oaalS 5 cogl plusl sel Jol
N s S Oninpd b Lgbse 5o Gaodlas
ST 50 1 Ceodla 4 el fwly Sl Vivo
So0 Yo Ol o i amS Dlao glaghse sl
Ol Rmass 5 a8 Ss e ) TS GBI
SB90e P @l Ho 1 i el A8 gens
el RalS el b s ole b ohlas
GByan B Gy i A, ubo glagise Sl oaldl
Bl G b oalnl Py ol gaiaie sladeSe
sladeSe Jlaial (285 5 sud (5,18 sladisl Hug o


http://ijem.sbmu.ac.ir/article-1-469-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-18 ]

Fod s nl BBy Sy e ) OLC s Lo ple)

om O 00 5 LT saakl b hlesT alal 51 u
Gl gkl Ol Qa5 G sk, Qo) Ol
055 | (Gheihie) sk X (aSesiehe 5 pS(he)
GBS LI o b (presie lie) phade mlas = (oS le)
2 pSke V00 Julae Fyse Bls gdliae sdiuasly
Mo K dlas e sl
Sl glbd £ Sle oo S ladil
S Lass S 50 AN ssay qwo Lkl 4oad Ol
5 aald b slass S o 5 Gk S puilyls Salbl
BT 51 e, @ilbon mdse 5 saS @db,s adde
s S sl (S5 el slen 4 aih su Gl
B Losls Gag sl bae Jbas /40 5 S P olde

Laaisls

o ald slasy S oo Landly el XK gawlie

08 ol sk 1) Ly SGK wlile (a3l b
0% psd s Jea v il Con as)lgy pida slady,
olas (p<+/-0) aali slasy S € s b slasy <
sba slas g S oo Landly XK (nalK (Sos (g g ) als
sa3d Loy (b slas s S 4 o aydiie b sud Gleys
Ol Lol ol saalie aldia o cuus aas,lgn slads, o
slaes S om0k sl Grinps ass e Al
il iyl Jsb e painie soniSedlyu wald o wals

(Vdgaa) o

O3S b ) e ad Gbag (wla Alfasan oS ,a)
89ty 518 G S slae Ho daa @80 b o ) e (g4l
sladdls & o, BT o o 8 e T oo @il as
ploa Jalo & S L OB 5o bas 5 5 aneaS 530 Jluo Y=Y
NaCl lsiae b Gu S Jolae il Le YO (syla sl
(VY) KHPO, (\/Y) MgSO, (f/v) KCL(\\A)
Yo NaHCO; . -Dextrose.H,O (v/0)CaCl,.2H,0
5 Jatie V/¥ pH 5 (olall Merk =S 5s) s3d 5o Jseslie
70 5 05auSI 7A0) 055508 Jslae b s aslis b
sk Juste OB o 51 (KTt (Al 9 (02 SaseSlis
O by S b S0 OM 5 as el o) ST sakl @
ouisbosn) 7V @da b UFT i) sams ol 3
03 BEs P Bae 4 il e 0 S e (LS
4200 YV by 5 a S Y il L Gw S Jslas
Jobe o9 a5 Dlly (52l 4 Bl (5laeSs ol S Tl
oo T ad G pa3 Jolae LS 489 V0 58 e ol
sals 31 (OWIT Merk =S 5) S¥ go oo Ar aally 0K
3o e S salel sl el sl il G as
wwalial @ds Ve gdied 5 Gl ol
Toane 5 preally WK S e lia Ar o - ¥ ) glaclile
AT Glachle oyl 480 Ve s sl 5l aa
(IS o7 Sigma =S 5s) sl disd ¥ pe V7 -
2Bl 5 wo S dlal bias 4 2l Sose @
datead 31 Ll o Tad el wolsole Skl b s
3 Olial) (sl (K seT L =€58) Y50 V77 Gl S

a4

t\‘

- -v

s\'

YF.A.A-:A.J suldiol ‘:‘93.‘3\9..\3‘ )\9&&;

3 aald aa e (sounascdl jo (Sabia ( Fabio sl § S ju (il cud jo p S lis) Lacadly S ol IS (gduwilis —) Jgua

paa jaie (souias Cdly 4o wald

395
Py de pldia 9 o paake pisa 0958
\-4/0£¥/V VVO/V£¥/A \YV/Y£0/Y VYV/V£¥/Y aals
\ - A/BEY)Y VV#/0£0/¥ VA 20/ \YA/AV/Y e sai€edly 5o wald
YPAJALYY/¥* YOO/FEYV/NF ¥eAARYAVE YAA/A£NF/YE b
YYY/FEYA/N* YAY/VYY/o* TYO/AxYa/ ¥ FAY/A£NQ/YH e saiSmdly yo ba

6&&&&5%)J.\AL§\9ML§;&\9;4{MJ‘J&MQJ&S*f@m‘b_\.ﬁ.b‘*\&‘\&;dh\&\0(5|)::J‘)|_\3L3“|<5Ua5iL‘);:\Lenﬁ:‘)\y.ai::xdlla

P<+/-0 s 53 pasia


http://ijem.sbmu.ac.ir/article-1-469-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-18 ]

(@ o o 205 e

1YAS el of ‘;QJL»:; 1/,.4.;‘59JJJ

Uil paglgilio 9 juy119)3 3£ (galao ¥y

f.o o - alz
s 4 T ke saS s el

sl 2
vod T e beas ols Al o
Y0 + E
Y.
\o A
Ve o
<04

- -A -v - -0

(O3 PRI IRy %

A (Sl &y 9] (i BLES (Latiruly - jls g—ad
(ilas slao g yS o pgaligaal jguda ja G Sl
Cdls yo wald g aald au e (souiis &by Sabis
V0 () s 9yl (slldad + (uSilas) aa jtie (So030S
b 8 aalddi 69 58 s e la Sare & gl # () gan

p<~/~a

£

GoX O o G A ol galles glaasl

E2l®) by SSha oS uls BLES (Gae 855 R il
©oaald s 5 Godlded el WK 4 Base
o) o u ol el G2ba 658 313U 6500 S
pac (ualS wile Jolate glagaly (ABise slajha g3, «<
oo slaed ST G cuus 1) Gl (Ja 5 i
Usdal Buoe slasiew Lo (podlJad Ll Gsse oS
Lodallas & Malen S 5,180 be olblpa sad
Ot (b ) Gy Gl A Gala g Gl gD
s puoali sl b oo BT a bl gy SShas (RalS dagh e
G S Gl g sals plas (po8lUas 5 sl WK 4
Slo sMgaale slad sl o aacal sl lia (BalS Juls
el 80 S Gl o, 1 Bl o0 (RalS 4 5o
sLoa KA cogl uon b aallhs o 5o S s
G Aapely 5o (Sl G Sma @A A Bl Gu sl b
Ladisly o lis cule o atd saalitie (581008 5 aaesliy w K
gss ol o |y dallle o) 00 slagiSoa 5 Laghse G
Gux Ol om i Ve Ss s il ol e
Wl 4 Ll ly SShaa (A G 5555 53 s
e GalS Jlaial b bs ablss @8l 5o 1) aealy
pac 5 Blo glauale ladsla o GalgasallS (355 5

tnlie 5o (b slagise 5o 1) el @ uly suis

A #e X XN glacklk 315 el gladsl

BB Ve p pdlent 3l an Toune 5 areolly 0K Y e e
Yse VAT AT AT AT Glackle ccal il
2l glaguly «S ol OLES praas o) sem 4 0,dld08
aald 65 S o asalisnil Heda Ho anally WK G §45e
P<-/-0) Sd b 85K 5 YL gobsae sk @
g e o ol re Sl 5 (kg puilisly lll
b e sadd Gleys slaghse 9 aaiaie b sad Gloys
2 4 Gose 2l®) muly SSha 5l als sladily
YIVAE WA XAV Yy (Ysele AY) analiy
09 i (e Slehie suaS) V/¥FYE/NY Y/¥YVE/VF
5 sbbs e b osud gl wals wals slass S

() Slasad) oo aadaie bsad gloya Jsba

Yo 4 = s
_._ﬂ.h“ sauS <l ;0 aals
.. +u5'e\-.'.3

O e Lo sl ke

(e o Jon 205 D3l
S
1

\Ne Yo \ g3 £ A
(J\J}" u-‘e.-‘) ‘v-.-.—-'\-'-g -\e._,\s

a IS s (gl &y 93T AL (sl diauly -l gad
b (bis slacy S 5o pgaligudl b o by
$oumasidls jo aalad 9 aalad aa jaie (soanis &l yu

(9010 (5! ymt 9yl (sldad & (1aSilss) as jiia
P<:/+0 b 3 aald 09,8 A Cadd Hla S O gladsn

o8 ol 4 Gaoe bl slaguly Giaea

3 YL ol e sl 4 aald sy S Hu sl sl s
O golsre ol 5 (P</0) s bo sy S
sadh Gloos slagise 5 mdiie b osadpleys slagise
© Gooe gl poidw Ol Jeola gladisly ads csb
Y/OVE- XYY F/AY£ /YO X/YO£- AV (LY g0 Vo °) Spdl i
slas s S 50 i @ (e Sieglie 5 a ) YVYE/YY
Oless by 5 (b @i b sud jloys vald wald

(Volagad) 25 aasaie b su


http://ijem.sbmu.ac.ir/article-1-469-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-18 ]

AN ol 0T @ndy bl STy msee J1 0 OLICs s olosiple)

Gaa ¥ 5l am (b a8 5o wles) S (golala,
G AU 4 paareely (3 saas 8 5 wials s
35 b 058 Ko W) K i (Hlala, Ho (el il
el ool geaalin o 58 058 Gpl Cpigas W8S
oba o Job (38 sl 5 Jo) sladiia o aspaly
S e sl S5 aspaly g 5o 1 Oles O
o5l ilite gladallas sladiils Lo LRSS el tau) o
Mie Olgas Gugs (b cae Jsb dagise slaslss o
wallle uyse (Booe siew 55 5 GaS (Bbo ¢l 33
W sl
sl s asiiie (Shsa sl sala e e
Lol ool asmal oo 1) golisee oyl
o 2ald olblgpa o GadIU08 5 pacliy 0 4 a5 50
Sl aS sl eads Gleye 5 sad Gloye bo
Ol Bl e aadaie 4 wias e ol ladalllas 3 a5 S
paiene 580 50 5 el o0 b (e ST o Slae 3a5k
5wl s OualS &l ls lagaale sladsle
oo LN Vitro gladallas Muss G, i aliS
O (2S5 el glasl, Gls slgaale sledsle
Jals € a5 ) cailes 1) asiaie olil pw elidd)
© Guwly el AJUS oS S5l 3ok 5 Jola
pacalS (g5lula; 5o aaiaie (5ol GEB 5 W0 s las 3B
soeelS LAJUIS 5y Sl ol s 40 Saacsdly 55k 4S0n )
o S sl e wb TS o, S G Gl
3958 52 5 N VIO &) 5em & pudnie 236 & sus <3
S sals s ST s wizby ples ou )l s
ol sty 148 dalllas 3 g0 1N VIVO &y gm0 | PERTYY
e Buse Aapaly Gl geaalin o o wallla. S
o 1o S padie OB (po8lUd & bo sl se
Ol (Bbo slaghse Slhe Gose ks LualS Gia A Gl
a8l o558 591y aunsie pelus! 18 aallins o .cunsl s S
polael (b 058 5o WSS, 50 Wl gl
sLadisl CaNERT ¥ 51 (S ey e a3 4 S GB51E
P08 S Sl suala s b dalllas T aadaie 3
00 € cd ol Ses Jlaa) cpinas asl dallls 5,90
cage cuba ead S5 gaalllee BN 5 sala e
oot Jads Gl 4wl 5 ol sws S paspuly Guals
OLES (Avmaly (A fue ) sa laial I sl g

fiv. N}

AoS i, sl el sals glas wals a5 S L
B85 03 Olss 9 (b se ok Jlaaal 53 s e
Cpodldd 0 pasrwly sladil o ylas Ylaal ﬂ‘vuw’cul.‘g
a9 Olos Gusr Bbs oae Job Huss Ol ale 4
Bl (oo 4 hallhe i ol anl e ol
5 ol 4 oslite Gle) o Ha asalisal Lol
shba slagise s OIS ol sesad g Gl Sl
dalllas ol LAl cacal Gals 4 SHSK S oI5 Y g5
L ool muly A Gus Fbo B ey s Y
slrad 4 Gl SUi) & gelud) aly Gl 5 0,800
G3A VP 5l Ly S Sosee Lo ale las 15, NO il
OIS & (LB ly 53 aae daghge o (b
S OalS slran 4 Gl SUS) 4 elid) maly (alS
39 Jol glagisl osls s K saalie Hu NO
b sae Jsb cuaal 5 Lo WIS e YF 5 VY sladiia
Il Claa 4 Base JaallpSe 53 50 Slom o
1 Solite WalS cladiil b payps 3 A S0 (550
cnbis B 51 Guy €8a VY o), 5 ol alea S 5,18
s Sil3e 5 M o8l Gaoe aupaly SRl N g5
Sdn Sl 1 ol ale 5wl plas il @
palalie GRS 0y (S350l slasw S
Jisliss 5 olind 5 Jobisnl wls daai) sl o
cullad 5 ol Goo0 pal olula, 5 (Jornl
3 deola sea® ST Ja o S ole C SLS e 5 5
e 3595580l G033 ) Gar Do YA Ko shallles
oo b slaghse cuBl pasrul Gl adsle
Loty gl sind acuid salie (RS (i S 5 G208l
olas Koo Adad 3l ola sladisly Grinan ol 83
L oasalil b odgo e8] Gy SSha € cl suls
G35l om Gl ) il K
ool OLaSy aald 5 (b 0508 59 L9 K sSs) i il
08 o8l @ by (32008 5 pu s F S Jls s
5 aald 058 5 YL (ol s sk 4 b slaghse
aallas 0T 5o aily oo Gl ligps palipa K & puly
- %] R ERRPRT] 1 et S P WG FRR-¥1 L'+ B WK
3508 ORI el Sl sad Fidie (sland sl
5 Sle laaale gladsla o Jolu oHla alS
G Jsbw o090 paalS (g5bwla, 5o 5usS aue (uiaaa

Ooil38 Sau s Ol g olind B Jshi sl b g sud


http://ijem.sbmu.ac.ir/article-1-469-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-18 ]

IPAS didesl oF (solod o (5000 (il pangloatio 9 huyii9)3 3¢ i5alan YAY

o il wmda Lok & ol S Ly 35K
A Sae 4 asiiie (SHsd Bae oS a0 LS dalllas
Juo sl @osl ohoaldl Ho ool LSk wia
Sieases 8 5 3ads (ABT 5 usln Y g cubs e
Gt o & Ol Asraly (nl Lo e usaS

.J_}‘J

5 Sy psle ol aundsilie 5 550500 ak asle
NIV NIV u:mi:\ V- ERRTVI- R PR R - KPR PRES
‘Lf‘_.;’lse_a 4;:\[:\4[?:: (_).éd‘d.@.j e ‘&Lﬁ.ﬂ‘} “ﬁ‘)é LA?.‘!‘.‘A
4.\‘.‘\3“ G;L*\.u..\_,s\ K) L;ALLG_! ‘u:ﬁ‘_}a.ﬂ ‘JJ:\J-.\‘J “)Jg._):\.‘d

wlad o SIS

References

1. Hrabak A, Szabo A, Bajor T, Korner A. Differences in
the nitric oxide metabolism in streptozotocin-treated
rats and children suffering from Type 1 diabetes. Life
Sci 2006; 78: 1362-70.

2. Alberti KG, Zimmet PZ. Definition, diagnosis and
classification of diabetes mellitus and its complications.
Part 1: diagnosis and classification of diabetes mellitus
provisional report of WHO consultation. Diabet Med
1998; 15: 539-53.

3. Wild S, Roglic G, Green A, Sicree R, King H. Global
prevalence of diabetes: estimates for the year 2000 and
projections for 2030. Diabetes Care 2004; 27: 2568-9.

4. Carey RM, Siragy HM. The intrarenal renin—
angiotensin system and diabetic nephropathy. Trends
Endocrinol Metab 2003; 14: 274-81.

5. Abebe W, MacLeod KM. Enhanced arterial
contractility to noradrenaline in diabetic rats is
associated with increased phosphoinositide metabolism.
Can J Physiol Pharmacol 1991; 69: 355-61.

6. Majithiya JB, Balaraman R. Metformin reduces blood
pressure and restores endothelial function in aorta of
streptozotocin-induced diabetic rats. Life Sci 2006; 78:
2615-24.

7. Paskaloglu K, Sener G, Ayangolu-Dulger G. Melatonin
treatment protects against diabetes-induced functional
and biochemical changes in rat aorta and corpus
cavernosum. Eur J Pharmacol 2004; 499: 345-54.

8. Majithiya JB, Parmar AN, Trivedi CJ, Balaraman R.
Effect of pioglitazone on L- NAME induced
hypertension in diabetic rats. Vascul Pharmacol 2005;
43:260-6.

9. Xavier FE, Davel AP, Rossoni LV, Vassallo DV. Time-
dependent hyperreactivity to phenylephrine in aorta

Bl 6K e (mlyl sala cwss sladsb

Sosd puiie 58l aue 5 Bl slas g8 Lo 1y Lawdly
08 shba g aala lea s S slacdy XK lae Lo )
Ol p 9o 5 Joa o pidid 5 Con s lgy @ida slass,
Gyas ol gladallas 51 a5 % wsay ool L ols
Tosles S ol oua SHE Ll gl ele 1 auiie
e obas 5 lble gladallhs 5 Jola gladil
G aseolil i Boae € uls las Bbe slaghse
LGB Hoa 98 G (panb oo g Wl o0 GEAA S
Olsie & aaduie Qi Ay 31 ol dals LT a S ks
29 5550 el slang, s 5 XK JlEml o 59856 S
s OB Mau S gly L S al sl
BB Glose 5o padiie I8 ) Juala gladisly ol
b oae Jsb gl pae B (b ladae slandl
cLaple) Ho soidis sla s 5 o s (B0 Olaas o

Oloee 53 (Shsd auiaie S Gad Gl gl Alide

from untreated diabetic rats: role of prostanoids and
calcium mobilization. Vasc Pharmacol 2003; 40: 67-76.

10. Paolisso G, Barbagallo M. Hypertension, diabetes
mellitus and insulin resistance the role of intracellular
magnesium. Am J Hypertens 1997; 10: 346-55.

11. Hans CP, Saily R, Bansal DD. Magnesium deficiency
and diabetes mellitus. curr sci2002; 83: 1456-63.

12. Djurhuus MS, Klitgaard NA, Pedersen KK, Blaabjerg
O, Altura BM, Altura BT, et al. Magnesium reduces
insulin-stimulated glucose uptake and serum lipid
concentrations in type 1 diabetes. Metabolism 2001; 50:
1409-17.

13. Lopez-Ridaura R, Willett WC, Rimm EB, Liu S,
Stampfer MJ, Manson JE, Hu FB. Magnesium intake
and risk of type 2 diabetes in men and women. Diabetes
Care 2004; 27: 134-40.

14. Song Y, Manson JE, Buring JE, Liu S. Dietary
magnesium intake in relation to plasma insulin levels
and risk of type 2 diabetes in women. Diabetes Care
2004; 27: 59-65.

15. Lauranta P, Touyz RM. Physiological and
pathophysiological role of magnesium in the
cardiovascular system: implications in hypertension. J
Hypertens 2000; 18: 1177-91.

16. Touyz RM. Role of magnesium in the pathogenesis of
hypertension. Mol Aspects Med 2003; 24: 107-36.

17. Brown RA, Ilg KJ, Chen AF, Ren J. Dietary Mg
supplementation restores impaired vasoactive responses
in isolated rat aorta induced by chronic ethanol
consumption. Eur J Pharmacol 2002; 442: 241-50.

18. Reis MAB, Reyes FGR, Saad MIJA, Velloso LA.
Magnesium deficiency modulates the insulin signaling
pathway in liver but not muscle of rats. J Nutr 2000;
130: 133-8.

19. de Lordes Lima M, Cruz T, Pousada JC, Rodrigues LE,
Barbosa K, Cangucu V. The effect of magnesium


http://ijem.sbmu.ac.ir/article-1-469-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-18 ]

¥\Y

Ayl @y 8T S kBBl 2 (S5 e )

a@&»,g;u,,;fw

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

supplementation in increasing doses on the control of
type 2 diabetes. Diabetes Care 1998; 21: 682-6.
Sakaguchi H, Nishio A. Mechanisms of the enhanced
contractile response to phenylephrine in thoracic aorta
isolated from rats with dietary magnesium deficiency.
Jpn J Pharmacol 1994; 64: 265-72.

Morrill GA, Gupta RK, Kostellow AB, Ma GY, Zhang
A, Altura BT. Mg2+ modulates membrane lipids in
vascular smooth muscle: a link to atherogehesis. FEBS
Lett 1997; 408: 191-4.

Matthiesen G, Olofsson K, Rudnicki M. Ionized
magnesium in Danish children with type 1 diabetes.
Diabetes Care 2004; 27: 1216-7.

Kao WH, Folsom AR, Nieto FJ, Mo JP, Watson RL,
Brancati FL. Serum and dietary magnesium and the risk
for type 2 diabetes mellitus: the Atherosclerosis Risk in
Communities studuy. Arch Intern Med 1999; 159:
2151-9.

Yang Z, Gebrewold A, wakowski M, Altura BM,
Altura BT. Mg-induced endothelium-dependent
relaxation of blood vessels and blood pressure
lowering: role of NO. Am J Physiol 2000; 278: R628-
39.

Soltani N, Keshavarz M, Sohanaki H, Zahedi Asl S,
Dehpour AR. Relaxatory effect of magnesium on
mesenteric vascular beds differs from normal and
streptozotocin induced diabetic rats. Eur J Pharmacol
2005; 508: 177-81.

Sevak RJ, Koak W, France CP. Streptozotocin-induced
diabetes  differentially modifies haloperidol-and
gamma-hydroxybutyric acid (GHB)-induced catalepsy.
Eur J Pharmacol 2005; 517: 64-7.

Montanaro MA, Bernasconi AM, Gonzalez MS,
Rimoldi OJ, Brenner RR. Effects of fenofibrate and
insulin on the biosynthesis of unsaturated fatty acids in
streptozotocin diabetic rats. Prostaglandins Leukot
Essent Fatty Acids 2005; 73: 369-78.

Soltani N, Keshavarz M, Sohanaki H, Dehpour AR,
Zahedi Asl S. Oral magnesium administration prevents
vascular complications in STZ-diabetic rats. Life Sci
2005; 76: 1455-64.

Storey RF, May JA, Heptinstall S. Potentiation of
platelet aggregation by heparin in human whole blood
is attenuated by P2Y12 and P2Y1 antagonists but not
aspirin. Thromb Res 2005; 115: 301-7.

Rude RK, Gruber HE, Norton HJ, Wei LY, Frausto A,
Kilburn J. Dietary magnesium reduction to 25% of
nutrient requirement disrupts bone and mineral
metabolism in the rat. Bone 2005; 37: 211-9.

Demirag K, Cankayali I, Eris O, Moral AR, Pehlivan
M. The comparison of therapeutic effects of atropine
and pralidoxime on cardiac signs in rats with
experimental organophosphate poisoning. Adv Ther
2005; 22: 79-86.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Ozcelikay AT, Tay A, Guner S, Tasyaran V,
Yildizoglu-Ari N, Dincer UD, et al. Reversal effects of
L-arginine treatment on blood pressure and vascular
responsiveness  of  streptozotocin-diabetic  rats.
Pharmacol Res 2000; 41: 201-9.

Li W, Zheng T, Altura BT, Altura BM. Magnesium
modulates contractile responses of rat aorta to
thiocyanate: A possible relationship to smoking-
induced atherosclerosis. Toxicol Appl Pharmacol 1999;
157: 77-84.

Yang ZW, Wang J, Zheng T, Altura BT, Altura BM.
Low [Mg (2+)]o induces contraction of cerebral
arteries: roles of tyrosine and mitogen-activated protein
kinases. Am J Physiol Heart Circ Physiol 2000; 279:
H185-94.

Pieper GM. Enhanced, unaltered and impaired nitric
oxide-mediated endothelium- dependent relaxation in
experimental diabetes mellitus: importance of disease
duration. Diabetologia 1999; 42: 204-13.

Kobayashi T, Kamata K. Effect of insulin treatment on
smooth muscle contractility and endothelium-
dependent relaxation in rat aorta from established STZ-
induced diabetes. Br J Pharmacol 1999; 127: 835-42.
Abebe W, Harris KH, MacLeod KM. Enhanced
contractile responses of arteries from diabetic rats to
alpha 1-adrenoceptor stimulation in the absence and
presence of extracellular calcium. J Cardiovasc
Pharmacol 1990; 16: 239-48.

Head RJ, Longhurst PA, Panek RL, Stitzel RE. A
contrasting effect of the diabetic state upon the
contractile responses of aortic preparations from the rat
and rabbit. Br J Pharmacol 1987; 91: 275-86.
Kobayashi T, Matsumoto T, Ooishi K, Kamata K.
Differential expression of alpha2D-adrenoceptor and
eNOS in aortas from early and later stages of diabetes
in Goto-Kakizaki rats. Am J Physiol Heart Circ Physiol
2004; 287: H135-43.

Abebe W, MacLeod KM. Protein kinase C-mediated
contractile responses of arteries from diabetic rats. Br J
Pharmacol 1990; 101: 465-71.

Legan E. Effects of streptozotocin-induced
hyperglycemia on agonist-stimulated
phosphatidylinositol turnover in rat aorta. Life Sci
1989; 45: 371-8.

Laurant P, Berthelot A. Influence of endothelium on
Mg(2+)-induced relaxation in noradrenaline-contracted
aorta from DOCA-salt hypertensive rat. Eur J
Pharmacol 1994; 258: 167-72.

Gourgoulianis KI, Chatziparasidis G, Chatziefthimiou
A, Molyvdas PA. Magnesium as a relaxing factor of
airway smooth muscle. J Aerosol Med 2001; 14: 301-7.
Saggese G, Federico G, Bertelloni S, Baroncelli GI,
Calisti L. Hypomagnesemia and the parathyroid
hormone-vitamin D endocrine system in children with
insulin- dependent diabetes mellitus: effects of
magnesium administration. J Pediatr 1991; 118: 220-5.


http://ijem.sbmu.ac.ir/article-1-469-en.html

471/ Abstract  Shahid Beheshti University M.C. & Health Services Endocrine
& Metabolism Research Center

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-18 ]

Original Article

The Effects of Orally Administrated Magnesium on Isolated
Aorta Contractility in Streptozotcin Induced Diabetic Rats

Noursadeghi E', Ghasemi A”, Hedayati M’, Azarnia M*, Zahedi Asl S

1) Department of Biology, School of Science, North Tehran Branch, Islamic Azad University, 2) Endocrine Research Center,
Research Institute for Endocrine sciences, Shahid Beheshti University, (M.C.); 3)Obesity Research Center, Research Institute
for Endocrine sciences, Shahid Beheshti University, (M.C.); 4) Department of Biology, Faculty of Sciences, Tarbiat Moalem
University, Tehran, Iran
e-mail: zahedi@endocrine.ac.ir

Abstract

Introduction: Some studies suggest that magnesium deficiency contributes to the
cardiovascular complications associated with diabetes mellitus. Hence the present study
investigated the effects of orally administrated magnesium on isolated aorta contractility in
response to KCI and Phenylephrine (Phe). Materials and Methods: Sixty male Wister rats (180—250
g) were divided into two diabetic and two control groups. One sub group of each received
magnesium sulfate in their drinking water, while two other groups, had only tap water. After 8
weeks, thoracic aorta was isolated, cut into 2-3 mm rings and mounted in an organ bath. The tissue
was then exposed to cumulative doses of KCI (10, 20, 40, 60 and 80mM) and Phe (10-9, 10-8, 10-7,
10-6, and 10-5M) and contractions were measured by an isometric transducer. During the
mentioned time, fasting blood samples were drawn every 2 weeks to measure plasma glucose
level. Results: Vasoconstrictive responses to KCl and Phe were significantly higher in control
groups, compared to diabetic groups (P<.05) and there were no significant differences between
Mg-treated and non Mg-treated rats. Maximal contractions to KCl were 2.91#0.31, 2.79%0.18,
2.37%0.16 and 2.42+0.11 and the maximal responses to Phe were 3.25+0.17, 3.12%0.25, 2.57+0.33and
2.73%.21 in control, Mg-treated control, diabetes and Mg-treated diabetic groups, respectively. No
significant difference was found in plasma glucose between Mg-treated groups and non mg-treated
groups. Conclusion: Oral administration of magnesium for 8 weeks has no effect on isolated aorta
contractility in diabetic rats.

Key word: Magnesium, Thoracic aorta, Rat, Diabetes, Streptozotocin


http://ijem.sbmu.ac.ir/article-1-469-en.html
http://www.tcpdf.org

