[ Downloaded from journals.tums.ac.ir on 2024-12-20 ]

V=AY (P o yladh) ¥ oy 9a VAT Hles of ol wasal g cuabag dlas

30 0T i g G930 A 30 K95 g | S gl (S 9 39 3 comalS b il (i
ou bS S oo 4O (39 HLiS patid

AT . Y Vo v \ ) . \ T .
SULST 15 by ¢ gmel g nl ¢ S guaie M (530500 W5 ¢ o o Ol s ¢ F T 2558 4s gane

oS>

s i jasie el ol p SIS 33s U a5k s oS EL e mbs 53 NS 1SS O el s edie
5B (55 e i 55 oy Kn )3 ez Sl e o8 3 edd s LS| 4 e e OLES el o
oS e U U T il s sl St (S ladend sl 3lasl3T 5 S50k ¢ G e
gws oo ald 53 (S e (S5 SU5HAST S s sl 5

5 05,5 Sagn OUL 0l L1y e g5 95 50 2l L...«y ol L;_;QJ)LMM{);UL)JUL},« sde WA sl shte Qﬂ\“‘.:uujﬁ)
23S S Gl s IS sl eslial LI 0 5Las (g e ates 3 (IS8 U5 51 e

S35 o (VM) s 5 5 el 5 (VA Pm0'60m>¢uu,@ 8,1 G oS ol DL s slaasily
Sl Sl s e SLA (Y M) LENAME a8 LS5 5055 45 S5 5o das oo a8 1) GL 0 0 5LAS
.MJ@

Lol G b 5l s DUl 50 055 L SRl SIS ST Sl s oS e e 0L @l ol 16 S o
258 oo Jlesl (S5 aten 53 S5HASIS

S ied 3 adaz 3 1re 23 Calhe lacald PR
-1 5,8 o &yse (NTS)

) Ol a A ST 28 a8 Wil esls LS L3 Oladlas

s oK s o5l 5001 1 Grie oS mute ole
(L-Arg) s, -Ll, Lacosl Lo ailens (555 5
03,5 Jsd G b Sl ool (S 5558 e
e bl 55 CCGMP LSLis 5 IS WSS
23 (NO) oo ST S 55 o 3L s 28 Il

e S $ 5 RS 03 per M 5 035 Ay
Ao ST S 20) 5w NOSghyla e 5)ls 350 3
5GP Olsl slalgnl 5555 sladgs s 3 Glow
s jasioe || [0-V] a3l e e slaO
sla Bss )3 NTS o L-Arg 4 b 5y 5 o5 ol

DLas s gladaDe |50 595 a4 axsly 2alS (h gg

Q‘.LQ.A ;5)\/...::].1 (}LG aK..i.’p‘) ‘;5)\/...::}.3 f ISl ‘dj}j)ij:ﬁ a)ﬁ—
Oldea g;{‘“'}l rj.l.é a\.<.,f;.'y\.> ¢ <-“j:' oIS ‘JAJJLT a};—

Gy SAVISATVEYAR e ¢ AVN=AYFOOY 104305 (65 o0 53 58 090 ¢ (S 5y suSiily (Sl o sle sl&231s (lscn siledd
masoomeh _ k @ hotmail . com : < 5 3!l

AVIVAY bl ya gy

AY/AY/A s):")f";‘ &\\,L’i


https://journals.tums.ac.ir/ijdld/article-1-399-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-20 ]

PSRG9 $ 3 carslS paan G puy 1 iS00 g ol I 85 VY

LT

5 L o (Rat) a&abesl S5 e sde VA sl
Sl Sl aS 0 SOy 055 Jas gt 5 5l s
23 L fise s S OBl L g el o 2 sy
V) di o J xS 0T g aS Gl G e glaanis
“YA%C e Las 5 (Sl el VY 5 by, el
DS L L Ll o 0 o (MK 252 YYOC
sils COMGKG) o 555555 el Blio S5 G5
b 3l obiwabl J gy > gl o A cell VY (330
Of Slacis 45 s (g, So3lul glewdly S48 AT 05 5
DL sier A oo 53 05 Jeo YO 51 2aS LS
OrglkglP) 0,50 b1, (2l gl se dar 555 4w 53
Sheslisal ol sl S b Ay e a5 5 e
O ) Lataly J 518 e G aSB 58 nl o8as
bl wlal aes YL olaske s 1, (YYgauge
DV=AMM) & 5ily 5 oo Sl S SLS 52 2!
IWV] —3l> 3 (ML= +/# mm  AP= \Y/¥+» mm
Ol 3 ol (NS IS S b s 0 LS
(GouldP 23 Lid s il 5 G 4 Joate 5 I 50d
o311 3 day S (5,8 63161 NARCO sl S L 5 ID)
Cled 03 S asie gl b Sl s 0 Lis (oS
Ol e as Iy lals 418 (NTS 4t s sl S s
S e 5 O siheenr K 31 o3zl L VAPMOL/$ enl
sl slac; e s |51s 4 (Yrgaugue) &5
2S5 Sy

23 Ay 03 3l e O LS LS Do s
&~ \nmol) L-NAME (n=4 Jl 23D Jyl 05,5
£33 05,5 53 5 (5SSO 25 0,5 Ll
O emmol) by 5 25 ades (N=4 453 1))
SLid s e P, S A 3 & el Bl w35 G
53 el pas el (gl ST nls Sl 5 S s
A edalis Oles 53 G5 3l e 5 w0l Cunds
Jlid o ps Jrlesl slatge 5550 53 A 3 ey
Gemed A el 35 G5 ) ey el ST O
G5 SNP DLl S 50,55 5l day aids 03 o33 055 5o
3pd aglie SIS JS Soms HL 0T 5b b s

TAT S e sl 5 0L, sl 5 b, o 5o
L5 NO & NTS s 5 3 s L-AIg 45 das s 0L ol
b i slalgsl s a SLasl b asle cpl 5 ol
03,5 Jlad 1) 3w SIS slme (slacoms 2l
e S sladlls S EeLCGMP W g .
3 L8055 S 5005 SRl Lo e S
o) 45 s e I (S o il il laedi S
33,5 on B Ol ps slal 5 O LS el e
NOSsiS [lee 35,555 45 ol odalie b 51 [4-)1]
sk oS Sl Sl 2l Sl pen G
NTS ;3 S5 ssb 4 NO o [NV] das o ,2alS |,
odeas VY] das 2alS |y 0 SLid b3 e o5
S35 GLUISLE 8 e S o sladenl sl SNO
i S S HINTS s S8 b sl
Y] 6,158 e

b bSG GuF &S Wl ol il 5 Vitagliano
NTS 4 (AT S 25 elins « SNP) by 5 20 ool
A e S ) Gl 05 LA e e
S 3sere) p3kals LS S s 3 )l oS
s G b SINO g 355 oo Sles Bias (ol JUS
SIS NTS s e 5 i 5 odS JUIS 055
DY xs e

Sllwss aa NTS s Cannd 55 (535 slads, 0
Sl addlles 3 Sgosb 4 ks o maly S Lz
sl I 055 OVt ey Dss MY o
Os3s8l ¢ Bob h s YL ) 5t el S48
S ool B B NO s S L ol jan S1S 8
[VO] LS o sl 05 L3 s

385 8 g5l B § s 0SB aS Sldllas 545 L
O BT PV OV N WP SOV LW NS P
AU U il asdlae pl 5oL ol ekile Jseme 2l
SNTS (5,081 K25 Gb0s) s 2 1 oS o
o sl slas, 0 L s s 1 O B

S


https://journals.tums.ac.ir/ijdld/article-1-399-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-20 ]

‘Y (Vo kasd) ¥ oy 90 AFAY g Ol ol aaad 9 Caalsa dldas

Sl ol HIUT 5l s @sed cpl & by e il 3
A

Laadl

Dl sl B NTS wiea 55 SL S Go)5 s
Lo b S Gp L aS s 0lis i ol
el Condy @ Cand O L NTS & bl I8
Sosb a dP< /o)) il Jals ol pme b
o VoA £ VPMMHG AL e 31 SL LS L gie jLES
53 el s () Jsas)de, AT £V F/A mmHg 550
NTS Zos 5o SIS L 35 s sl s
(O ls 503023 5 (oo Gl pd Lo sia JLaS bl e
SL-NAMEINO 55 e 5 ol 50 aalllas ol
O3 Y bl A eslial s s 25 s

s 4 NTS 3 Lag)ls G5 Joms ilesl b s
Sl 4S6osb 4 s et DL L 4 sl
Bl 055l (NTS & Sl 8 Jsa sl YT 55
OF Sl psmSs & fonly ool &8 L 2alS YOMMHG
Vool e de s Dl P oo L 350 0 3 5doe
L s o il ol o 5 g ls d plal a5

DI ey #onl 5l S o
Paired T Test s, 5l (ulol Jdos 5 am o (6l
P<e/00 5,5 eslinl (Gmu 55 Sl dm 5 | 4 lie)
Sy go s Oledbl aan s b S b s s e
L & gas plad 3550 53 s Ll e3l> OL2 MeantSD
a5 A Pl (Wb ESL s RleSTSl y
455 55513 NTS s Jowe 53 mom 55k 3055 Jome

140 ~

120 ~

100 ~

60 A

Blood pressure in diabetic rats

Obase
EGlu

Ps

Pd Pm

Aadh (g Gl 9l b as Sl slaghige o sa L o NTS u (YYNMOI) cileli g8 - L &8 pass §a, 55 ool pailio \ jlagad
(N=VA 5L o g 5Li8 1 Priye K giols 53 1 Pyecsl s L3 :Ps) Lol sis aals 0L MEatSEM © ) suay Laesls

P<o/vd wl el ls ome Ol ¥

bugie 9 Sud giubss «Sal i HLid 53 L-NAME g usliu g 9 5505 Hm‘ahls‘,JS_Laljluu:alia—\ Jou

3515 Gy P 3l A

(b)) 9,5 a5 5 J3

Pm P4 Ps Pm P4 Ps
FAFEVEQY  vat\F/Ay QrEVE/4A Ve Adv/s VoYEvys 114 A/ Y Sl 8
q\E¥. AT QVEVV/FD  ATEVY/SY ArEVY/QE VYA LNAME
VPRV SVEVeY ASEY YA AQEA/YY AVEA/S YeYEV/OY SNP

Sl IS 05,8 55 (Sl s b sme 5Lis Py Sl [Lad  PgecS st JLad Pg) ol s o3l 0l MEANESEM &) 520 Laesls

P<o/00 a4 e ls pre S * N=8 Ls 05,5 55 o S N=\A


https://journals.tums.ac.ir/ijdld/article-1-399-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-20 ]

09,9 o canatlS a8 a1 G5 9 0Ly T 55 V¥

O GLU1
O SNP
mGLU2

140 -
g 120 -
o
@ i
g 100 T
£ Il
=}
[}
8 60 -
o
e
3 40
o]
g
2 20
0
GLU1

SNP

GLUZ2

B9 b 48 b sLagtige 095 HLid 5 NTS Jahs as (V4 MM) il g g 9 Al psaen &8 oy By 38 i paalio ¥ s g
(N=4 5L Lo gme 5Lid 1 Prye S smalis i - Pyl s HLid Pg) .ol ois 315 0L MEAESEM &) 5z aasls

P<u/00 al 4 Slapme Mt 0 *

" 120 -+
S1001 T
§ 80 - J‘
E 60 - Obase
> EL-NAME
g 40 - -
§ 20 -
o

0

Ps Pd Pm

$laghige 5o SNP 333,53 aas 9 Jud (9 HLdd ;a NTS Jaka as (Y/¥NMOI) cilels g8 - L ad plass §a, 35 ol yailio ¥l gad
I (4l g Qo) b 4 (Salsa
(N=4 5L 5 Lo gze 5Lid 1 Prye S smalis i - Pyl s HLid Pg) .ol ois 3ls 0Lz MEAESEM &) 5y Laasls

o ey 03 O LS i O 53 GLU 5 SNP
L3 (5 S o3Il oa SNP 5,35 5l a5 |3 GLU Gy 5
o=l s sV BEENNYY A AN LS a oS

A s ged (P<e/00) 34 s gme ol L 515l 53l
L-NAME G55 o ol s Gk 1Y o)l s
o b bt 5o 1 Sld by L NTS &

S ATRVY/E =0l O 5LAS) Bl s (ol pme b

P<o/o0 al a4 s lapms M) 0 ¥

G5 &S sl olis a3l onl s ) G les s
b ge JUS s e 1A o pe il s i ke
s mMmHG VW V) w AAEAY AL e 5l Sl
S 3pd o aseia bl ol () Jsder (P<e/00)
s 53 Ll ps 20 el G5 s sla e 5o
35—de St e LA falS o NTS

O e ) SialasT ol 53 b 51 (Y 5l sad)


https://journals.tums.ac.ir/ijdld/article-1-399-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-20 ]

10 (* o lasd) ¥ 0589 NYAY Hlea (o) ) waad g b dlas

sl 3ol Oy SLis 2alS g esls 2alS | 55
wlics gla S, o b 5l b S - L vy
25 SIS Solan Clasl b les 5 5w 500
D OlsS o ol by 5 [NV A8 e 6 8 il NTS
L S el el S Ol 4 SLL IS a0 S
oo NTS o G5 ST S s glaos, 5 S s
Dad e b gla, 5 0 LIS als

L -Arg oy S el s jasie S Oldle s
el S e sl 53 4 4l (55 5me 5 ) SINTS
NTS 3 35 50 NOS Lo s L-Arg 4 sls oLz anl
A5 sdalin 15 ol asdlas s .ol ol NO & s
OALS e atn (pl 4 Ll s R0 ke Goo 5 4S
o=l Ol e aS 555 e wbs glac, 53 05 L
=32 CGMP 5 NO 4J 5 L oa SNP o5 L3l Wil 5 o
Jled 4 55 s NTS Slal) 5 4 enndS 5555 il 53]
S (S o ladenl sal Slasi 1S 5 Laos, 5 0
IN] Gl ok 0 g 5LES eins

s L-NAME a5 LS )5 ol anlllas s

sl mme oLl I 5l aS a0 Hlad Bl

ol OBV F= LINAME G55 51 e 055 L

Glaige s Lis o s L il 5t L-NAME
(¥ s 5ai)s,l5 bs

Cow

.

S 53 e Pl S5 ST S 2 e
O 3, Shae 355 Jomn 55 45 305 S, 5 sl
S Sllllas el e et Giye s B ol
e Gre b 3 Sl LSS 25 oS Kilesls 0L

D] cdl ol ize e g s s jre Bla
NTS & Ll S 5,5 a5 A asdie ol axlas o
SNO 30 05 L3 2alS o g ks sla S
NTS 55 Kdsl 3bslil o) (S sladeal gl
laden sal (3w 3151 NO aS(s) by [1Y] 455
G 3L gl e Gl sy 3 03 (S
et 5 [VA] s o il 55l COMP & sl slaol
non s NMDA lacis S 5o b sl ol 8- L
[V8] &S o bl 35,6 5 ol 36 NTS s NMDA
I,NO S5 NMDA (slaeds ;S S o 45 (g0 @
Sl 03 03 55 NO [Y4] das o il 331 CNS s

120

100 + *

80

40

20

Blood pressure in diabetic rats

Obase
B SNP

Ps

Pd

Pm

A3ach (g Ol 9l b aS Jubaa slaghige (o sa L 4u «NTS Jaks as (Y\nM) L-NAME & Jlass 33,55 oo jaili- ¥yl gad
(N=4 5L 5 Lawsze jLid : Pre S smalis i - Py s HL2s PPg) il o o315 0Lzs MEAESEM & 5z nesls

P<o/od wl s Jls pme Cidal 0 ¥


https://journals.tums.ac.ir/ijdld/article-1-399-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-20 ]

PSRG9 $ 3 carslS paan G puy 1 iS00 g ol I 85 \5

S e Y e U Olge 4 GLU
3o NTS aiea 15 S05,0eST s slads, s
s 53 1, NO Ol5e (NO suas Olye 4 SNP s
~SNP _ials 35U Sl @ a5 b s o Lol 581
SLOs 5 6 88wt Olf e il 2 0 LS
oo 03 Ssou 4 NTS s J15 SO5L081 G 2
Sl am a5 L Hlge ol .l o Hles s
oS f A3 DUl s 4 NTS slads, 5 5l 6ok
s b ygbas b SIS st e 1 S0
S5 L 5 NO SS jlge lalssy s G Sl 30

Ol as W S sdalin glasllas ;3 21K 5 Tseng
L- NAME ()« +nmol) YL 555 5 (Y+nmol) .54 595
sbite Oyt sl o Db S G s b
O Gl 555 Gy b o &S La S 55 gl .ol
NOS codlas s 355 o ,lee Slaztle NOS cls
e 4S5 )l s e SIS Lan g el Wl
S ssb e Gosm s S5 Sl NO w L-Arg his
NOS 5 & Jlge oz e LLNAME (NU 550 S )b
Sydin Sogon S 3bul SNTS 55 LWl Slesla

]

WA OLLNTS 4SNP 5, GLU 5,5 5l ol =k el
deas e s 1y 0 ) Lid GLU 1 22y SNP oS sls

AEA

1.Bredt DS, Hwang PM, Snyder SH. Localization of nitric oxide synthase indicating a  neural role for nitric
oxide. Nature. 1990; 347: 768-770.

2.Knowles RG, Palacios M, Palmer RMJ, Moncada S. Formation of nitric oxide from L-arginine in the central
nervous system: a transduction of the soluble guanylate cyclase. Proc Natl Acad Sci U S A. 1989; 86: 5159—
5162.

3.Palmer RMJ, Ashton DS, Moncada S. Vascular endothelial cells synthesize nitric oxide from L-arginine.
Nature. 1988; 333: 664-666.

4.Ignarro LJ. Nitric oxide: a novel signal transduction mechanism for transcellular communication.
Hypertension. 1990; 16: 477-483.

5.Reis DJ. The brain and hypertension: reflections on 35 years of inquiry into the neurobiology of the
circulation. Circulation. 1984; 70(suppl H1): 111-3-111-45.

6.Vincent SR, Kimura H. Histochemical mapping of nitric oxide synthase in the brain. Neuroscience. 1992; 46:
755-784.

7.Ruggiero DA, Mtui EP, Otake K, Anwar M. Central and primary visceral afferents to nucleus tractus solitarius
may generate nitric oxide as a membrane-permeant neuronal messenger. J Comp Neurol. 1996; 364: 51-67.

8.Tagawa T, Imaizumi T, Harada S, Endo S, Shiramoto M, Hirooka Y, Takeshita A. Nitric oxide influences
neuronal activity in the nucleus tractus solitarius of rat brainstem slices. Circ Res. 1994; 75: 70-76.

9.Paupardin-Tritsch D, Hammond C, Gerschenfeld HM, Nairn AC. cGMP-dependent protein kinase enhances
Ca™ current and potentiates the serotonin-induced Ca*™ current increase in snail neurons. Nature (Lond).
1986; 323: 812-814.

10.Simmons ML, Murphy S. Induction of nitric oxide synthase in glial cells. J Neurochem. 1992; 59: 897-905.

11.Tseng CJ, Liu HY, Lin HC, Ger LP, Tung CS, Yen MH. Cardiovascular effects of nitric oxide in the
brainstem nuclei of rats. Hypertension. 1996; 27: 36-42

12.Lo WJ, Liu HW, Lin HC, Ger LP, Tung CS, Tseng CJ. Modulatory effects of nitric oxide on baroreflex
activation in the brainstem nuclei of rats. Chin J Physiol. 1996; 39: 57-62

13.Lo WC, Lin HC, Ger LP, Tung CS, Tseng CJ. The cardiovascular effects of nitric oxide and NMDA
receptors in the nucleus tractus solitarii of rats. Hypertension. 1997; 30: 1499-1503.

14. Vitagliano S, Berrino L, Damico M, Maione S, De Novellis V, Rossi F. Involvement of nitric oxide in
cardiorespiratory regulation in the nucleus tractus solitarii. Neuropharmacology 1996; 32: 625-31.

15.Dallaporta M, Himmi T, Perrin J . Orsini JC. Solltary tract nucleus sensitivity to moderate changes in glucose
level. Neuroreport 1999; 10: 2657-60.

16- Shimomura I, Bashmakov Y, Ikemoto S, Horton JD , Brown MS & Goldstein JL Insuline selectively
increases SREBP-1c m RAN in the livers of rats with stereptozotocin — induced diabetes. Proc Natl Acad Sci
USA, 1999; 96: 14191-2.

17.Pexinos G. and Watson C, The rat brain in stereotaci coordinates, San Diego, Academic press , 1986.

18.Lawrence AJ, Jarrott B. Nitric oxide increases interstitial excitatory amino acid release in the rat dorsomedial
medulla oblongata. Neurosci Lett. 1993; 151: 126-129.

19.Talman WT, Perron MH, Reis DJ. Evidence of L-glutamate as the neurotransmitter of baroreceptor afferent
nerve fibers. Science 1980; 209: 813-815.


https://journals.tums.ac.ir/ijdld/article-1-399-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-20 ]

X% (Vo kasd) ¥ oy 90 AFAY g Ol ol aaad 9 Caalsa dldas

20.Garthwaite J. Glutamate, nitric oxide and cell-cell signalling in the nervous system. Trends Neurosci. 1991;
14: 60-67.

21.DiPaola ED, Vidal MN, Nistico G. L-Glutamate evokes the release of an endothelium-derived relaxing
factor-like substance from the rat nucleus tractus solitarius. J Cardiovasc Pharmacol. 1991; 17: 5269-5272.


https://journals.tums.ac.ir/ijdld/article-1-399-fa.html
http://www.tcpdf.org

