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ii- Ventrolateral medulla
i1i- Nucleus tractus of solitarious i- Bed nucleus stria terminalis



https://ijem.sbmu.ac.ir/article-1-862-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-22 ]

1PAA J[.’/V‘f &”Ju ‘/'-‘”Jjé’ $ous? Oyl puailio g jyi19)3 32£ igalan ¥r¥

Lagshg,y g 9lse

(589 38mn 53 Sl s W13 3 5 plms B se el YA
Sose 4 oblpa Lad puns a8 YeeoY0 (S5
Gta,s YO B YY glos Lo g e slauds o sGso
sl VY 5 olids, @ele \Y Lybd Lo ol S ol
EoSUsa 5 Bud (5, B @l 5 oI Ly (St
Ak alad) Golal o) gum 40 5

eSS 590 9 (VY gr/Kg Merk) B, b bl ga
G opodd oo 53 Gu 008 a SIS sa )l 4 A S Y
Bk O cdsgn Feo Mud g JSlhs Al o) e
Withdrawal LS, b alle gl QLES Sg o8
Lo @oiiSUAS b Olos on gles s JAS
(s4a,3 YV (se85aas 3 (Narco-Bio System, U.S.A)
59 s slie 4 Olpm b ade bia oS Bl
9 2B Obrs Guaslis ol gl ad IS SIS el
o> PESO sl Ly gd sl dagsls sy Jals 3o
@b S 518 G wos s obod sa w4 Gaoka Gullw
(Stolteing, U.S.A) S g yiwal sl&icus 5o ol san (s
e 50 oo b So S oo oo 5 ol sals 158
i olas] e

GBS sl sl Hlad ol Heu il 5 b 8 5 Las
4 SIS SE LK b s GB Gbss 5 aslaols Jlus s
Ls s obipad b o8 Giulal cas alad 5oy Gaugy 5k
sy (s55lmds 88 5o € Ehael sl S
S8 Ol 5 o LES Wl el g JBhesa (S
sy el 5o S sl sl 3

S b Wb ooe o BST plaws Soas
Aoy S S8 @ S luind can S
L siesSie YO-YO Al h3 U (Stolteing, U.S.A)
Sl ) S b 5 o s S a alaal g sad
Jala glsa 5Las b olse 3a538 5 Juoy Ol ) S @
0-=Ver 558 sladslas alad ana ad sl Ssu
b dsa 5 pole Slin asfions sualite b &S 5 g S50
Vol b pose padin (puae b (o gadin oSy Sae S
ad JAS (LS UW.0 slails cale) Ludsb
oSl ulll SS 4 BST (saies olaiis
La ssla sielie A/Y B AY (gosgane so HsuasSh
Bac 5 ol ba 5 i e 50 B S oola Interaural

Y0l s il el b ye M ISl (s
2 Uil RS 58 oniS Bk Ol Guse¥lisea
Jleel 8 358 Voo BAs » U3 Loeaolas
bl (38 pLA Jems (o US oSt (gionn Vi g0
o mll Gk 5l (e (Bu S 5 ol glagsli; s
sl slate uSuel s Tl Gose 05
Jae sode sese shand 5 ol QB 4 Sliand b
S s ol Yhe 4 o5tk slaghsl aa
el 3 Llpaly a3 Jae 50 el puae LI

A

S5 59 pape 28 ISl (sladiius (sec yans
oI Gsa B S 5 olE cullad i Lag se 08 ol S
S 5 ol ladua &b Jias o S slag s
SGwa Alite glagids © 1) spa i) s SISl
© e JIoSaal 51 alsh Gol Sooas i ls e Sl BST
(a5 ol U BST wlbls,l Cusd oo ooa Llas Shals
s Jds 4 pa il pae olSius 3aob ) aa
RGeS

BST (sdiun oliasd So5n3 <€ cacal sud suls ol
9 o lis GhalS siely 5 plas (ise 5o LUK L
slassing glass S 5y a8 TV asd e LB Gl
sad plula QB Lo 5 oa las 5 olbsK
BST (saiua Lo LIS slagssss dsas onippd ol
Jsasge 33 wallas & o "Ml sad sl
3 05 Lad (1alS 8l BST € A L (g0,8 oy K1
LIS ot ST Gl oS 50 32035 5 vl st Q8 L
G5 Sl 5o ad OB Gl 5 5Lad Gl sl A
Sbd 5 s Ol 59 5 is B LS s ST 08 ,K6
A PR N

o LE lagsos asmy dils o ala geallbs o
it O 5 Gl Glsus 5 oA LLad s A e, allay
0 ol Hablie 4 1) A LE geuiS Jee S50 G
S osbie Gl 0 pmlay cws G Sass slaslae
5 Sbansloly 5 Slians (ane slassi ;S lasiSlee
G2 Ol a5 S Gl VI a8 cs Sl
it sl - ol oS S - A LK o€ et ST

i - Amygdaloid complex


https://ijem.sbmu.ac.ir/article-1-862-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-22 ]

Y20 Ol s S 9 s 29319

QOLQ@}WL;&‘,‘;(J

V0 oo 4 Las s S alas o i) Lasals 50T alas) (515
S oS A58 s O ol Gl 5 gea Hlad ddids
G ol Gupw osd Juola glabl @] fuile cult 51 G
sealie GaubeyT a3l o iy dalal oinbesl Ha oL
Sl 5 Pbd b gio Hliad ((Jaiabo o sl ,Las
© 3BT gl 5 gloaial SsnelS e sl 5l ol
> o Lasala ‘)l:u.o (SUQA + Q;a[:;_a K) KW J.«.,..Sl (54.0[.:_).3
_)K‘._\; O“.\ill:\.o A EHON (5)‘.01)]&3_}‘\54.}.&[;.‘0 é\}_}g
syt 4 QB8 (lps 5 Shd bt Sl ol
O5e5) Db aaliieal b 32535 51 Ui 5iSike b oliae 153
'/' [a) _}‘ _}:LAS ((5_}‘4&3.&: c\a.u.v K Ky uufl:ﬁ-a @J_} u_:.'
A 435; ‘)j&l_)d

Laaisly

- B glagaly o G Slan a9 I GHF A
(ol S oS 32058 ) b (S

Sl s soluine 580 msslas s JA 3203
Sl Ol Gl case iy @l Sl b st
S ans S AVIO Y8 33555 3 U Sbod e sie 5Ltd 0
S QB Gl 5 as ssan e e AV/Y 2Y/F 53,0
BBy o wed VAT G50 5 aas 9 YAA £V 5,00
5 05 SLEE Gil3a e el o ins P<+/+0 b «S uss
JA1s 3238 31 U8 ol S sSe 3o 3 8 o ol
@ 05l b ol 5l aa b dnlie o Gugilas sus
SLs ohmi She als LS @it ol as)
VOXANY/Y Omoslas B3 O am Glod bawsie
Gd VPP LB Gl ohhuis Ske 5 ssa Sle b
1o € 3038 NS 5oole b ilie 5o oS u e R3S o
Sole S s B8 o s VARY 5 s gaa yio Lis YY£0
(Y 5 ) slajloga) aan gas Glis |y gsls sme

laguly o poxigial S8 uiyy Sl G5 A
BST a3 algs g 33,58 ) (8L (B8 - 2B

08 Olsine (Al &l o on el e s,y JAb B,
S dE o olad ws OB (hys 5 Sl g L
S 3 o s Sla gl OY/FEY/Y Ga,55 5 ams 5 AY/AEVIY Gay5
U8B Gl o Sl gaa P/ 5 (as) (S 0T b

« 39 Yayv+\a O‘ 3‘ a2 YA+ £Y- ):a‘):: &J}:\

osbie 4k el desen i B Sie e VIO B 0/0
gddhie Gugad lay 9 s glajins gdan (gdallls
Voo dealsd 5o mod @ camosSee QY Sl gnalS
© G358 Ol o cel an Sles bl b g ey e
(ola o Hu Gl 5 b suy Skl 5 Gub
A gy Bae g (e (2sla

pladl 5o) ose o Gllaa GhAs 4w 5o Lagile)]
s

Sl ae o S JsosSay we Jyl 0s S
o olsaa V¥ L (bicuculline; BMI, sigma) ™ oyl
dals 3255 SY Sl 550008 Ghblie Gadd Tagy 51 Guy 5 o
ol se 583 xS ey ST (TCI) G s55lan s
055 poSHS 58 ) 4 a Sle VT b SSleanl
O S S sane 3558 can ABS O BY 5

Sl we 5o Gl S8 JsesSy s age o5 S
Gblie ud oy 51 Gy 5 ad 3o Ol VP L9 Gl
(518Ma) a s gie 1388 (swass Jaks Gau38 HY S S
Yoo o b Selew pdann Sl oSl
W S0 0 BY 5 o 0o pSuS 5o )l @ a Sle
e aladl 0 oS S sane 33535

Sl s Ho Gl S Jse Sy wo s 05 S
Gblie Gad oy 51 Gwy 5l 32035 Olaas 4 5o Gl
GBI e SBT guns Jal 33 Y S pa)l
1-[B-Mercapto-B,B- ) .o aladl w95l VI gous,S
cyclopentamethylenepropionyl,o-me-tyr’, Arg’, sigma
i 0 B Y Mo KOS pa gl 4 K 00 350 b
(ol sS 55 same 33535 ans

B 50 038 Gaob 3 GlbedT LA Ll ) G
Voo o s Aol gl L Jslae Sl e Y-
Ol Sae 5 35 AV Gallesd Galls Jslae il Gl
o 5 el S el din S Gy s S8 danan (5550
Jolan 5la3 o se (sdilais (3Ll slaciacd Gad sy 3l
ool aaly 5158 Ve alleyd b Hu el YF cae @
Crayocut ) (golesil a 5355500 Lau 55 a8 yow iy slagli
cresyl ) &, K€ as 5 aags s Sue £+ colis L (1800
S o s ad (5K, /Y (violet; Sigma
Doonall gall) L 353 Jae s ssaline oS S
5l e BST old L8 308 € )l e ad suls cillas

RV PP N W 1)


https://ijem.sbmu.ac.ir/article-1-862-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-22 ]

aads

(4880 o olaxs) QB L s o

1PAA J[.’/V‘f &”Ju ‘/'-‘“J'[: $ous? Oyl puailio g jyi19)3 32£ igalan Y55
. _ Odd @ ]
<
Odé @ T
o
¥. |
[
Y. |
e
%
e SES
-V s 290
%k R - |./ - - /&T
-y Crso ] o siel e s *35“
O RI0NY

350 ) il (B8 1 slagaly 53 (o) B Ll 9 () (Sl LS Ol a3 islua (uSilie Sl ) Jlasas
o £ 95t 09050 by a2 93] g o 9SLIST g 0 90 50 1350 (a9 ilad (539 JANS 33,58 5 aas 9 JaS (S

B LSJ“-‘;;-."-" C‘jm 290 UJ-AJT Ln UT 3 A L. 4_‘_._.£l_"q_A
9 BBy o s TPV S 3 4 S uls plasp<-/-V L

(Y\S\GL&J|JJ&)J£4§:&J‘)J4—))¢A—\Gi‘\

V1 (5o 8 o ST 53,9 Al Ba)35 5
S0P Y ol Fge - 2B glaguly 2 g9l
BST s (al g5 g5
050058 V1 (500,58 s SBT sy JAls Gau58
5 Sl hagie 5las ol 8B Gl
S Gbd hsie Hlas (Ske caals QB Gls
Seglee VW IYENY/Y 3,35 3 am 5 VWYARVEY 30533
(G203 5 aas 5 YYVEYO (32555 51 dd QB8 by 5 o0
@l Jals 3,50 e B8y Hu s YYARYP
caas SBT3, 51w BST o0 0 calsSsSa
oS3l s Sl HLd s solsane 58T Gae 3l
O odls 3o 5 JS Slsd bugie [l olsuis
Oloee 4 G 5 o S o s S YV/YEO/N
aas 5 J88 G HLad olie gmlie odly Huss V/ARY/P
wls GLas P<o /oy b (golo e sl o) (5 Ol L
YORNY 5ol 32038 O U8 ol gl olhuds Sk
S G058 5l ans olie b wanlie Ho oS 05 BBy o w1
aascas Glis | (gola ane gl 8 g dBBy o 4 s YYRF

(F 5 slaslasa)

HR, Baatsimin.

EF, mmHg

Mg go L P<e /oy Ly Gugs o sane

Exp A0 beha?d
BO0 A B
500
e —
200
200 } } } }
] 6 12 18 2

Tirme [minutes)

i

| J J
0 6 12

o SB Ol pd 9 098 LS ol ) i gas Sa Y lagad
Jals 33,55 (B)jlass 5 (A) U8 Gl sS 95 33,55 5

X s930 gugas bl (g yilaa Img/Kg sy
Caeal B335 loy Sl

|
18 gl

Tirme [minutes)

SLad GElE Glae iy ol Lo Sae P<o/00 L

o J3I 3o 51 Ul S S 3,58 ) 2l s
295 & 00l b ol Ol aa b dnlie 5o o s giel s
L gie HLad alyuss 5Sile ols Glis gl bae o lis
s e glie YA/O£V/ a5 siel 388 32558 5l ans Sl
YE/0£4/0 < 3550 51 U8 saolie b dwwlie o «S up
o8 aas e olas 1y gols s @plE uss s g yie e
G5 Ol b Gl Glss Gl lhae pps S s
09 podsiel e swsy Al B 5l S ol S S


https://ijem.sbmu.ac.ir/article-1-862-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-22 ]

\ta% Ol s S 9 s 29319

QOLQ@}WL;&‘,‘;(J

R iV = s " =
w, T = - g
o ! i .
.l- ‘-“'—M 1"': : 7 -i_-r}_i-—
-} e -
i =t %
- (R A
- f.rg,-p") -~ e i
¢ gt AN i .

e g r -y
-:_'E-l'\-.._ - '-\._I i )
o il T St S -
3 " £-|- = E e i g AT mm
f g g L T Pl g
= o T TR e L
- - - 5 w L E
SR
Bregana -0 .25 men
S’ ., i i
|| "’-\ , R }!‘1_ i
e R e T A Y
R S A R
LRE: 13 e el Et il
| &) ~aam]
_—— LY — '\-\..--"- LI ___:_
- e, e e 7 Ty
i B P A 5
EBregma 0.3 i
[ .-l\ e \ . g Iy
Sl I R e N L k.
4 | W | L o
BV AN Sy B
] .::'.-"-" - :'J I
- et I L cmm
= A e e
- ] E i F
. DR s | o T =

Bregma —0. =1 mimn

(R85 208) O 93T (98 958 )55 bl -\ Jsud
O3S 95 9 (5288 50ul) p o giel J5a (rad oS 9Ss
(+ Caodle) (a3 930 9 Caas 9SLS

Gy

s «S wials oLas L sauleyl Hu 3 sladallas

Ghn (Fgse - B glagaly Ho page (B S3,ILK
oalS el A L s ST Jsarnge 32535 -5l BST
OIS Gur v ol SB pbye 5 saslad
Sl Glns 5 Gsa Hlas Gl eel A LK cows ST
A LK w58 55k cmas 5 hie 4 aalllae ol Mna
b ol oSS 3058 e aladl QB8 by 5 poa HLad
Obra 5 oen Olas (sl &b A LS gow S Hles
ol ey Gl oals clas Lo (8 saalllas b 4S s 5

HR, Beatsmin.

EBF, mmHg

B I0: bsbats

600
500 b

400 ——
300

2001

HR, Beatsimin.

16 22

Time minutes 1

0 5

BP, mmHg

o .
18 2

Tima [minutes )

o
()]

o 8 0l b 5 (95 Lk 8 3 €3 S g
J3Is 32,3 (b) 51 axs 9 (a) U8 [l 95 553 32,55 3

X y550 Guges bglod .o gas g0l Ba ¥ ME/LE a4,
ol 33,58 Oloy Sl

500

500 a b
A0 e

300

200+

0 6 12

0 6 12
B 0l 58 8 i 31 69 ST g
J3Is 32,3 (b) 5 a2s 9 (a) U5 Gl g 5sas 33,55 3

bglad Gy 930 9 Cu.u:d‘gsu;\l.b~ ng/Kg sy
Gl 33,3 ol KL X 9o (S8 gas

X 3C

Tirne [mingtes)

X 3C

Tirne [mingtes)

ol sadd suly Glas VY K e 3,50 sladaas [=SX=
slasl 1 olasne maly € BST 5 oola slags,s

ek Bia gl JuBT 5 i gais


https://ijem.sbmu.ac.ir/article-1-862-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-22 ]

1PAA J[.’/V‘f &”Ju ‘/P‘“Jé’ $ous? Oyl puailio g jyi19)3 32£ igalan ¥ZA

s Gral3al 1y b Gl 5 5 5L Gl S oS L A LIS
Lol 5 0o Llad (Jsamuge b goni,8 Sopal
Sisa3 € 0 o pobe 1y Jlaal ool gl Vols (nal
Oz BAK 5 Gansdly s (RaK L LK Al
A oS Slge 5 o800 Ol 1 s OLES 3ase (S
wad Cpsnadly i OlalB8) 4 sade Gl S S b s
S S5m0l s (Kinpd e Vb 1 Goa HLas
ohws (gGud o use¥Bsua Y S NLL (g
olis goanie gladallbie ™ ml L1538 5 NTS (555
e Slye ou gdbaaly S Glsie o NTS o€ wlels
e e Sad S sl a5l 5 a5 3 YL
fieses L5l € 05 o e Jlaial Gl ol ™
Jel Bose 5 @B 5 NTSE: b 51 Gasgsdls 5 LK
Al oo

oy Jal G5 dallae Gl O 0% (i e
O SSsSe 32035 O 30 G Ol G331 o e sl e
2 BST (550 L e 31 aas go ol 4 0 G 51
Jleel Sl giss 3 536 Gk 5 o ol
e 8l Ssbaw Shhe L BST LS, o
Cudal ventro 5 Rostroventolateral medulla " sl
ool su suly oyLas Vlateral medulla

Slee 45 ols ol dalllas ol cladisl @A b
Sel Gl S S (glheua (508 32035 L BST LK s
Sl asdiee QB OLss 5 sa Hldd Hlabae Sl sl
5 ol Lagealy 5 080 Silianl )y lans Lo S
O O s SE LS Soban s slasai ;S s
Oxegsdly VI (as goui € Sl S Mls 5o 0y
2 ALK sl 3 il s Gmdl b osesboge

sl Gaeusg 95y i S GRAS Gasb ) A HLad

oKl (55505508 SlaAAT S s Ho aallle (ol iyl 3Seulacs
by O alasl gausa cnl sad alasl (B5e 58 Sy asle
4_‘::..4..\5 @‘4_:454.&;‘.\;“)3 LAY GJJMJQG:SBA: CAJLLA

References

Berman AL, Jones EG. The Thalamus and the Basal
telencephalon of the cat. A cytoarchitectonic Atlas with
streotaxic coordinate madison: Univ. of Wisconsin
Press 1982

» S 3 s ol Gaos A LR st € aas o
Gugny S50 LE W€ oo 8 b 5 easlas
505 slad A o€ 5 86 Gk 3 5 ssde i
A osinS Lles alnls wasee (Rl 1, LB oLy
le ol B 5o asa00 Y0 1 i SLad 5 QIS lsus
cLagsoss S wlels olas (55053508 9,3 sladalllas
il L a6 55 lge 555 a3 BST iy iy
Luly glagss cose o aa LE Glags,s
O S5ILE slagassy cose © ar  (Ooosy)
BST (s G50 Lo SISl stiun o Sos 3blie
RN PR I
308 slaslae pus o skl 4 pala gaalllas o
9 J8 Ol sSsSe A LI wles (Fose - (2B S s dias
SSlya gl slasaiS Hlge s Jals 32555 5w
© Omsdls VI gadinf geniS lge 5 Suibanlsly
683,58 Slge oS uly las Laddsl .ad 3u,58 BST 4,0
o) s JAl G b s K g SSleanl )l
3003 5 30 GuLSE 5 oea Hlas Gl L ,sh
OS5 oS Hlee o (P Llasad) ol ol S S
ol pansielfa b Solaw plase SaSK
303 3 b o las Gl e @u8b as
S0 o OV O SE S e o Bl Gl S S
G203 b Opensdls VI soui585kes cOniapa (¥ 5lased)
Sl paenbiopa 3 0T e ST guisy Jak
Ol by (¥ Dlasad) wo o 511 Gl S8 Gau 33
Geob 3 BST 550 LI e 4€ 28 8 4a® €K
clacl Gask 5 5 guaolad 5 S5ohwnsdly plens
e LS, Ll oS e 3 QB byl 5y Slan
sk ouls LS Sl G 8e S35 LK 5 55 00
Cud 0 1, S5ILE glags,s BST ade i
cLlsos  Jae S Guse¥lsma VS EL
i ol sel 5 TS Jie 3 shnsdls

. e el o1 v, . .
oS [l Lo laginlell Lo asdioe Cuensols

Bleier R. The hypothalamus of the cat: A
cytoarchitectonic ~ Atlas in the Horsley-Clarck
Coordinates. Balimore, Md: John Hopkins Univ Press;
1961.

Paxions G, Watson C, The Rat Brain in Stereotaxic
Coordinate New York Academic press 5th edition 2004;
73-717.


https://ijem.sbmu.ac.ir/article-1-862-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-22 ]

Y54

O g Gatd 3 a2 9319

db&é}w&f‘;(ﬁ

10.

11.

12.

13.

14.

15.

16.

17.

18.

Sawchenko PE, Swanson LW. The organization of
forebrain afferents to the paraventricular and supraoptic
nuclei of the rat. ] CompNeurol 1983; 218:121-44.
Holstege G, Meiners L, Tan K. Projections of the bed
nucleus of the stria terminalis to the mesencephalon,
pons and medulla oblongata in the cat. Exp Brain Res
1985; 58:379-91.

Phelix CF, Paull WK, Hartle DK. Immunocyto-
chemistry and electrical stimulation of the bed nucleus
of the stria terminalis: connection with medullary
cardiovascular regulatory centers in spontaneously
hypertensive and normotensive rats. Soc Neurosci 1990;
Abstr.16: 557

Holstege G, Graveland GA, Bijker-Bremond CM,
Schuddeboom 1. Location of motoneurons innervating
soft palate, pharynx and upper esophagus. Anatomical
evidence for a possible swallowing center in the pontine
reticular formation. Brain Behav Evol 1983; 23: 47-62.
Kretteck JE, Price JL. Amygdaloid projections to
subcortical structures within the basal forebrain and
brainstem in the rat and cat. ] Comp Neurol 1978; 178:
225-54.

Weller KL, Smith DA. Afferent connections to the bed
nucleus of the stria terminalis. Brain Res 1982; 232: 255-
70.

Caverson MM, Ciriello J. Contribution of the
paraventricular nucleus to the afferent renal nerve
presser response. Am J Physiol 1988; 23:R531-43.
Ciriello J, Calaresu FR. Role of paraventricular and
supraoptic nuclei in central cardiovascular regulation in
the cat. Am J physiol 1980; 239 : R137-42.

Ciriello J, Caverson MM, Polosa C. Function of the
ventro lateral medulla in the control of the circulation.
Brain Res Rev 1986; 396: 359-91.

Ciriello J, Calaresu FR. Distribution of vagal
cardioinhibitory neurons in the medulla of the cat. Am J
Physiol Regulatory Integrative Comp Physiol 1980;
238: R57-R64.

Ciriello J. Brainstem projections of aortic baroreceptor
afferent fibers in the rat. Neurosci Lett 1983; 36: 37-42.
Roder S, Ciriello J. Contribution of bed nucleus of the
stria terminalis to the cardiovascular responses elicited
by stimulation of the amygdale. J Auto nervous syst
1993; 45: 61-75.

Ciriello J, Janssen SA. Effect of glutamate stimulation
of bed nucleus of the stria terminalis on arterial pressure
and heart rate. Am J Physiol Heart Circ.Physiol 1993;
265: H1516-22.

Giancola SB. Roder S, Ciriello J.Contribution of caudal
ventro lateral medulla to the cardiovascular responses
elicited by activation of bed nucleus of the stria
terminalis. Brain Res 1993; 606: 162-66.

Hatam M, Nasimi A. Glutamatergic systems in the bed
nucleus of the stria terminalis, effects on cardiovascular
system. Exp Brain Res 2007; 178: 394-401.

Stefanova N, Bozhilova PA, Ovtscharoff W. Distribution
of GABA-immunoreactive nerve cells in the bed nucleus

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

of the stria terminalis in male and female rats. Eur J
Histochem 1997; 41: 23-8.

Dumont EC,Williams JT. Noradrenaline triggers
GABAA inhibition of bed nucleus of the stria terminalis
neurons projecting to the ventral tegmental area. J
Neurosci 2004; 24: 8198-204.

Hatam M, Nasimi A. Role of GABAA receptor in the Bed
nucleus stria terminals, effects on cardiovascular regulation.
Iranian Journal of Physiology and Pharmacology 2007; 10:
351-7 [ Farsi]

Kirouac GJ, Ciriello J. Cardiovascular responses to
glutamate stimulation of diagonal band of Broca. Am J
Physiol 1997 273: H540-5.

Alves FH, Crestani CC, Resstel LB, Correa FM.
Cardiovascular effects of carbacol microinjected in to
bed nucleus of the stria terminalis of the rat brain. Brain
Res 2007; 1143:161-8.

Sun N, Cassell MD. Intrinsic GABAergic neurons in
the rat central extended amygdala. J Comp Neurol
1993; 330: 381- 404.

Egli RE,.Winder DG. Dorsal and ventral distribution of
excitable and synaptic properties of neurons of the bed
nucleus of the stria terminalis. J Neurophysiol 2003; 90:
405-14.

Boudaba C, Szabo K, Tasker JG. Physiological
mapping of local inhibitory inputs to the hypothalamic
paraventricular nucleus. J Neurosci 1996; 16: 7151-60.
Choi DC, Furay AR, Evanson NK, Ostrander MM,.
Ulrich-Lai YM,Herman J.P. Bed nucleus of the stria
terminalis subregions differentially regulate
hypothalamic-pituitary-adrenal axis activity:
implications for the integration of limbic inputs. J
Neurosci 2007; 27: 2025-34.

Jackson K, Silva HM, Zhang W, Michelini LC, Stern
JE. Exercise training differentially affects intrinsic
excitability of autonomic and neuroendocrine neurons
in the hypothalamic paraventricular nucleus. J
Neurophysiol 2005; 94 :3211-20.

Michelini LC, Vasopressin in the nucleus tractus
solitarius: a modulator of baroreceptor reflex control of
heart rate. Braz ] Med Biol Res 1994; 27: 1017-32.
Dufloth DL, Morris M,.Michelini LC. Modulation of
exercise tachycardia by vasopressin in the nucleus
tractus solitarii. Am J Physiol 1997; 273: R1271-82.
Michelini LC, Morris M. Endogenous vasopressin
modulates the cardiovascular responses to exercise. Ann
N'Y Acad Sci 1999; 897: 198-211.

Scislo TJ, O'Leary DS. Vasopressin V1 receptors
contribute to hemodynamic and sympathoinhibitory
responses evoked by stimulation of adenosine A2a
receptors in NTS. Am J Physiol Heart Circ Physiol
2006; 290 :H1889-98.

Milutinovi¢ S, Murphy D, Japundzi¢-Zigon N. The role
of central vasopressin receptors in the modulation of
autonomic cardiovascular controls: a spectral analysis
study. Am J Physiol Regul Integr Comp Physiol 2006;
291 :R1579-91.


https://ijem.sbmu.ac.ir/article-1-862-en.html

483/ Abstract Shahid Beheshti University of Medical Sciences & Health
Services Endocrine & Metabolism Research Center

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-22 ]

Original Article

Vasopressin Mediates the Cardiovascular Effects of
GABAergic System in the Bed Nucleus of the Stria Terminalis

Nasimi A', Kharazmi F2, Hatam M2
'Department of Physiology, Isfahan University of Medical Sciences, Isfahan, 2Department of Physiology, Hormozgan
University of Medical Sciences, Bandar-Abbas, |.R.Iran

e-mail: mhatam@hums,ac.ir
Received: 28/03/2009, Accepted: 12/06/2009

Abstract

Introduction: The nucleus bed of the stria terminalis (BST) is a part of the limbic system.
Previous studies have shown that inhibition of GABA A receptor increases blood pressure and
heart rate. This study was performed to find the possible mechanisms and circuits that mediate
these responses. Materials and Methods: In 39 urethane-anesthetized male rats the femoral artery
and vein were cannulated for recording the blood pressure and heart rate and drug injection
respectively. Trachea was cannulated to ease ventilation, and bicuculline was unilaterally
microinjected into the BST using micropipette. The maximum changes of mean arterial pressure
(MAP) heart rate (HR) were compared with the preinjection values using the paired t-test. Results:
Injection of bicuculline methiodide (BMI, 100 pmol/100 nl), a GABAA antagonist, caused a
significant increase in the MAP (41.3%5.1 mmHg) as well as in the HR (33.2%5.6 beats/min).
Administration (i.v.) of the muscarinic receptor blocker, homatropine methyl bromide had no effect
on the magnitude of mean arterial pressure or heart rate responses to BMI, suggesting that the
parasympathetic system is not involved in these responses. However administration (i.v.) of the
nicotinic receptor blocker, hexamethonium bromide, althought it had no effect on the magnitude of
mean arterial pressure response, did abolish heart rate response to BMI, indicating that the
sympathetic system is involved in the bradycardic effect of GABA. On the other hand,
administration (i.v.) of a selective vasopressin V1 receptor antagonist abolished the pressor effect
of BMI, which suggests that the GABAergic system of the BST decreases the arterial pressure via
tonic inhibition of vasopressin release. Conclusion: We demonstrated, for the first time, that
inhibition of GABAA, receptors increase blood pressure and heart rate via tonically inhibiting
vasopressin release and sympathetic outflow to the heart.

Keywords: Bed nucleus of the stria terminalis, GABA, Blood pressure, Heart rate, Vasopressin


https://ijem.sbmu.ac.ir/article-1-862-en.html

[ 22-0T-520z uo Jrdenwgs w1 wouy papeoumod ]


https://ijem.sbmu.ac.ir/article-1-862-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-22 ]

Soy protein and lipid profile and serum hormones


https://ijem.sbmu.ac.ir/article-1-862-en.html
http://www.tcpdf.org

