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Effect of dexamethasone on cardiovascular response induced by norepinephrine 

in nucleus tractus solitarii 
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No．nan Bethune Univershy ofMedical Sciene．s，Changchun 130021，China) 

KEY wORi~S dexameflaasone；nompinephrine； 

blc~d pressure；solitary nucleus；milepristone； 

bicuculline 

AB I皿 CT 

A皿 -To study the effect of dexanlethasone on 

cardiovascular response induced by norepinc 

phrine(NE)in nucleus tractus solitarii(N Is)． 

M哐THoDS! The variations of cardiovasculat" 

action caused by tIlese drugs were observed after 

ir~jection of mile stone(Mif)，dexamethasone 

(Dex)，bicuculline(Bic)，and NE into the 

medial and intennediate N ． I SI JI ： 

Micminl。ection of Dex (0．39 ITllnol·L一 ．O．1 

￡止 ) into the medial and intermediate NTS 

abolished the vasodepressed response to NE (8 

111113．01．L～．O．1 ML)micmir~jected intotIle salne 

area 10 min later．and tIle inhibition did pot 

disappear tmtil 4 h． 11le rapid inhibitory effects 

of Dex on NE vasodepression was not antagonized 

bv M_f(4．66 tmaol·L一 ，0．1 L)，bul it was 

blocked by Bie(3．24；and·L～，O．1 )． 

CoNCLUS ON!Dex abolished cardiovasculat" 

response to NE tnicminjected into N Is which may 

be mediated by GABA^receptor． 

DⅡlR0DUCI卫ON 

There was an important inhibitory inter- 

action between catecholamines and glucocorti— 

coids to meet stress situation and even resting 
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c0ndiⅡon【I 
． Corticostemne treatment to in 

tact mrs caused a decrease of norepinephrine 

f NE) activity in brain[ · 
．  e interaction 

between tIlem was one important link of tIle 

feedback sited in the hypothalamo--pituitary-- 

adrenocortieal system to adjust tIle cardiovascular 

and metabolic activities． The present study 

examined tIle effects of glucoeorticoids thin tIle 

cardiovascular part of tIle nucleus tractus solitarii 

(N Is)．which contains abundant glucocorticoid 
receptorsL7j

． on NE involvement tIl cardiovus 

cular regulation． 

MATERIAIS A D A r日0DS 

AduIt Wistar rats( = 191．body weight 

250 — 30O g． Ce~ificate No 00OO819) were 

obtained from Experimental Animal Center， 

Norman Bethune University of Medieal Sciences 

(Certificate No 96o101010)． Rats were anes 

thetized witIl a mixture of a chloralose(50 mg· 

kg ip)and／methane(1 g‘kg ip)． 1he 

trachea was cannulated so that airw was 

unobstructed． An heparinized(Heparin 50 kU· 

L in 0．9％ saline)catheter Was inserted into 

thefemoral artery and cmmectedto a baroreceptor 

transducer adapted to a polygraph recoMer to 

monitor blood pressure (BP)and heart rate 

(HR)． Th en the rat was phced on a heating 

pad to maintain rectal temperature at(37 ± 

O．5)℃ in stereotaxicframe． The rat head was 

adjusted to 45。angle from the horizontal plane． 
Th e electmeautery of the neck muscle was 

conducted to expose the posterior atlanto-occipital 

membrane and revealed the caudal medulla in tIle 

region ofthe obexand calamus scriptorius byfine 
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dissection 

Unilateral injeetions were made stereo— 
to．xically into the NTIS with a glass micropipette 

(tip diameter 50—60,om)connectedto amicro— 

s
．

,,xinge by a polyethylene tube，the tiD of the 

pipette was positioned 0．5 miD_to the calamus 

scriptorius，0．5 nⅡn lateral from the midline and 

0．5 ITlln deep to the surface of brainstem 

Dexamethasone 2l—phosphate disodium salt 

(Dex，Sigma，USA)，NE(Sigma，USA)，and 

bieueulline(Bic，Sigma，USA)were dissolved 

in 0．9％ saline(pH 7。2)． e antiglu— 

cocorticoid fepristone (Mif)from Ronssel— 

UCL (Romainville，France)was dissolved in 

sesaffle oil． AⅡdrug solutions were delivered in 

a volume of 0。1 over appaximately 20 s。 

Saline or sesame oil was used as control 

injection。 
The study included 3 experiments． Rats of 

experiment l were individed into 3 groups：NE 

alone injected，Dex groups，and saline groups． 

Dex(or saline)group meant that NE(0．8 mno1) 

was microinjected into the NTS different time 

after injection of Dex (20 ng)(or saline)． 

Experiment 2 included 2 groups：control and Mif 

groups． Fhe procedure sequence of drug micro— 

injected asfollow：Mif(20 ng)(or sesai'r~oilas 

contro1)was mieroinjected into NTIS 10 min 

before Dex(加 ng)mieroinjected，and NE(0_8 

nmo1)was administrated into the sfdme ar∞ 10 

min after Dex injected． Experiment 3 contained 

2 groups：(saline+Dex)+NE and(Bi,e 15 ng 

+ Dex)+ NE． rIhe procedure sequence of 

injection was injection of NE(0．8 mno1)10 min 

after the eoinjection of Dex(20 ng)and Bic(15 

ng)(or saline)． 

Basa】vatues of blood pressure were regis— 

tered atleast 15 min before the inieedon． 

At the end of the experime nts．pontamine 

sky blue 100 nL was injected for verification of 

injection sites histologically． 

Data were expressed as 4-s and maalvzed 

by p~red t-test compared fh preinjection 

RESULTS 

E哺ect of Dex oH the cardiovascular 

responsetoNEinNTS NEaloneinjectedinto 

the medial and intermediate NTS renmrkably 

decreased BP (一2。67±0．21)kPa and HR 

(一35 4-11)beats·min (P<0。O1)． If NE 

and Dex(2o ，the dosage alone could not 

affect the etmnges of BP and FIR，our unpub- 

lished observations)was simultaneously miemin— 

jected into NTS，there were significant decreases 

ofBP(一2．52±0。23)kPa and HR(一30±8) 

betas‘min-‘，(P<0。01)． However，10 min 

after injection of Dex into the NTS．NE 

mieminjected into the Sanle area did not nduce 

significant decrease in BP(一0。13±0。10)kPa 

and HR(一5 4-5)beats·min (P>0．05)， 

and NE could not evoke significant vasodepres— 

sionin 4 h． In saline group，the same volume 

of physiological saline did not affect the 

cardiovascular response to NE mieminiected into 

the N1s．(Tab 1) 

Rapid inhibitory effect of Dex oH 

cardiovascular response to NE in NTS Either 

Mif or sesame oil in 2 groups was microinjeeted 
into NTS 10 min before Dex miem~nl’ected ． 

injection of NE into the salne area did not 

significantly decrease BP and HR (P>0。05． 

rab 1)。 However．10 min after coiniection of 

Dex with Bic into NTS( 1)，injection of NE 

intothe same areaimmediately decreased BPand 

HR l(一2 27 4-0 25)kPa，(一27 4-10)beats· 

min～； P < 0 O1』． But， 10 min after 

eoinjeetion of Dex with saline， ection of NE 
did not evoke significant variations of BP and 

HR． 

DIsCIJsSK i 

The present study showed that micminjec— 

tion of Dex into the medial and intennediate NIS 

inhibited cardiovascular response to administm— 
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Tab 1． Effect ofinjeclion ofDex(加 ng)intoNTS 

on cardiovascular 印onse to NE (0．8 m ol】 

administratedinto the sanle area． 

cp<0．01 w preinjecfion． 

Exvefimentl 

E l0 

Dex groups 

0 l0 

l0mln l2 

30rain l1 

1 h 10 

2 h l0 

3 h 10 

4 h l0 

Saline groups 

O 1O 

10 min 10 

30 min 10 

l h l0 

2 h 】0 

3 h 10 

4 h 10 

Exveriment 2 

Sesame oil 8 

M l0 

Experiment 3 

Saline l0 

Bic l0 

l3．7±0 3 2．67±0 21 

13 9±0．4 2
．

52±0．23 

13 7±0．4 0．13±0．10 

14 0±0．4 0．27±0．20 

14 0±0．5 0．27±0．23 

13 6±0．4 0．40±0．37 

13 9±0．3 0．27±0．20 

13 9±0．4 0 40±0．33 

I3．7±0．3 

I3．9±0．3 

l3．5±0 4 

13．3±0．3 

l3．5±0 4 

l3．5±0．4 

13．6±0 4 

2 67±0．21 

2 80±0． 

2 40±0 28c 

2 53±0．3l2( 

2．27±0．25 

2．93±0 3l 

2．53±0 29c 

350± l6 

346± 14 

341±15 

345±16 

361±16 

352±l6 

35o±】7 

348± 19 

350± 16 

±20 

342± l7 

36o±l7 

347±l8 

346±l5 

350± l5 

35± 11 

30± 

5±5 

l0±5 

5±5 

0± I 

5±5 

l0±l0 

35±l1。 

30±9 

30±9 

36± l】 

35±13 

30± 12c 

38±7 

14．0±0 4 0．33±0．10 370±I4 10±8 

14．0±0．4 0．27±0．18 378±16 5±5 

14 0±0．4 0．27±0 23 378±16 0±1 5 

14 0±0．5 2．27±0．25 370±14 27±lff 

tion of NE into the same area． Moreover．the 

inhibitory effects developed in a short latency(10 

min)，and maintained for4 h． It indicated that 

there weFe rapid and slow inhibitory effects of 

Dex Oil cardiovascular resD0nse to NE in N1S． 

Our study showed that the rapid inhibitory 

effect ofDex on cardiovascular responsetoNE in 

NrI was not blocked by Mif．an antagonist for 

intraeellular glucocorticoid receptor，but by Bie， 

alqantagonist forGABA^receptor． Because the 

rapid effects could be evoked by progesterone and 

glucocorticoids through potentiating the action 

mediated bv GABA^receptorL ，this could not 

prevented by Mif． Activating GABAA receptor in 

NTS illcI'eased BP and decreased depressor 

reflexL ． Fuahermore．adrenergic nelu'ons in 

the NTS received GABAergic synapes ．and 

NE hypotension had something to do t}l the 

functional slate of GABAergic sgsteml】]一 3】
． It 

is infelxed that the rapid inhibit0 effects of I)ex 

on cardiovascular response to NE mieminieted 

into the NTIS r t be mediated throngh 

activating GABAA receptor． 

In addition． etu'onie experiments showed 

that glueoeorticoids had effects Oll the function， 

affinity and sensitivity of啦一adene c receptor in 

central neural system， and the effect was 

different from various am  in bminl ． Whether 

the rapid hahibitory effects of Dex Oll cat'dio— 

v~ ular response to NE micminjeeled into the 
NTS is medialed through affecting the function of 

毗一adrenergie receptor is being discussed． 

REF1ⅡtENCES 

1 Kvetnansky R，Fukuhara K，Pacak K．Cizza G， 

Goldstein DS，Kopin lJ Endogenous glucocorti— 

coids restrain eatechol&mine synthesis and release 

at rest and during irnrnobilization stress in mrs． 

Endocrinology l993；133：14l1—9． 

2 Pacak K，Palkovits M，Kvemansky R，Matem P， 

Hart C，KopinIJ，et a1． 

Catecholaminer c inhibition by h~ercortisolemia 

in the paraventricular nucle,~ of conseio,~rots． 

Endocrinology 1995；136：4814—9． 

3 Pacak K，Kvetnml~ky R，Palkuvits M． kuhara 

K，Yadid G，Kopin U，魅 at． Adrexmlecteniy 

augraents in v／vo release of norepinephrine jn the 

paraventricutar nucleus during immobilization 

stress． Endocrinology 1993；133：1404—10． 

4 Pacak K，Palkovits M，Kvelnmlsky R，Kopin IJ， 

Goldstein DS． Stress—induend norepineplLrine 

release in the paraventricular nucleus of mrs with 

bmhastem hemisectioi18： a micmdialysis study 

Neuroendocrinology 1993：58：196—201． 

5 Marker KA，Twole AC，Sze Y． Glucocorticoid 

influence on tvrosine hydmxylase actMty in mouse 

loeus coemleus during postnatal development
． 

Endocrinology 1982；】1l：1519—29 

6 Shubert D，LaCorbiere M， KIier FG， Steird~ach 

JH． Tl1e modulation of 

by steroid hormones and insulin 

svnthesis 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


Le,SN 09_53-9756 Actai~ ologiea Sinica 中国药理学报 1999 Feb；∞ t2) 

E-Ⅱ瑚】卸s@ 如 Ⅱc龀 on Phn／Fax 86—21—6474_2629 

Brain Res l980；l90：67—79 

7 ReulMHM，de Klcet ER． 

1r 1 receptor svsterrr~for eortieosteroneiU rat brain： 

microdistribution and differential occupation． 

Endoerinolo~-1985；l17：505一】1． 

8 Kawata M Roles of stomid hormone and t}leir 

receptors in structural organization in t}le nervous 

system． Neurosci Res 1995；24：1—46． 

9 Kubo’r，Kiham M． Evidence for 7．aminobut)Tic 

acid receptor—rrm~ated modulation of t}le aortic 

baroceptor reflex in t}lc nucleus lraCtll$solitarii of 

the rat． Neumsci Lett 1988：89：156—60． 

10 Kachidian P，Denomy L，Bosler O． 

Adrene耐 c neurons in t}le nucleus tractus solitarius 

receiw~GABAe,-gic synapses． Demonstration by 

dual iramunocvtochemistB,in t}le rat． 

Neumsci Lett 1989；l00：65—70． 

1l Garcia MC．Caluch SM 

d—Adrenoeeptors and GABA l~eeeptors in the 

h',pertensive and hypotensive actions of noradrena— 

line intmthecallv injected in anesthetized rats． 

Ann Acad sci l995；763：566—9． 

12 Jastrzebski Z，Cyzewska-Szafrma H，Gozlinska B， 

Remi~ewska M．Masure AP． 

Clonidine h?l~otension in spontaneuosly h)nperlcn- 

sion rats(SHR)depends on t}lc functional state of 

GABAe,-gic and utanlate,-gio system． 

Neurosci Lett l995；184：94—6． 

13 Nonogaki K，Mizune K，Sakamo to N，Iguchi A． 

Activation of central GABA,receptors suppresses 

t}le alteration of plasma caretholamine levels 

induced by neostigmine or histamine iU rats． 

IIi sci 1994；55(21)：PL 409—13． 

14 Jhanwar-Uniyal M，Leibowitz SF． 

Impact of elm．Rating eortieostemne on∞ and 吨一 

noradmncrgic roeeDtopsin discrete brain areas． 

Brain Res 1986；468：4O4—8 

{b{一t7。 

地塞来松对去甲肾上腺素在孤束核引起的 

心血管活动的 I'L7 77、／ 
欧阳明，葛光辉 ，王 绍 

(自求恩医科大学生理教研室，长春 130021，中国) 

蒌； ； 孤束核；米非司酮；荷包牡丹碱 I． ‘ 2闽 
l 

目的：研究糖皮质激素对去甲肾上腺素在孤束核 

对心血管活动调节的影响． 方法：向内侧和中问 

内侧孤束核(NTS)微量注射地塞米松(Dex)、去甲 

肾上腺素(NE)、米非司酮及荷包牡丹碱(Bit)，观 

察它们引起的心血管活动的变化． 结果：Dex 

(0．39 mmol·L～，0．1 )可以消除 10 min后在同 
一 区域注射NE(8ⅡⅡn0l·L～，0 1 )所引起的血 

压下降、心率减慢的效应，这种抑制作用4 h内不 

消失． 其中的快速抑制作用不能被米非司酮 

(4．66 tanol-L～，0．1 )所拮抗，但可以被 Bic 

(3．24tnnol·L～，0．1止)所阻断．结论：Dex消除 

NE在 NTS内引起的心血管效应，其机制可能通过 

GABAA受体来介导． 

(责任缟辑 杨如华) 
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