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ABSTRACT

AIM: To study the effect of dexamethasone on
cardiovascular response induced by norepine-
phrine (NE) in nucleus tractus solitarii { NTS).
METHODS: The variations of cardiovascular
action caused by these drugs were ohserved after
injection of mifepristone ( Mif), dexamethasone
{Dex ). bicuculline { Bic), and NE inlo the
medial and intermediate NTS, RESULTS:
Microinjection of Dex (0.39 mmol - L', 0.1
pl.) inlo the medial and intermediate NTS
abolished the vasodepressed response to NE (8
mmol*L~", 0.1 xL) microinjected into the same
area 10 min later, and the inhibition did pot
disappear until 4 h.  The rapid inhibitory effects
of Dex on NE vasodepression was not antagonized
by Mif (4.66 pmol *L™', 0.1 pL.), but it was
blocked by Bic {3.24 pmol- L™7, 0.1 pL).
CONCLUSION: Dex abolished cardiovascular
response o NE-mj('roinjected into NTS which may
be mediated by GABA, receplor.

INTRODUCTION

There was an important inhibitory inter-
action between calecholamines and glucocorti-
coids to meel shiess situation and even resting
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(1-4] " Corticosterone treatment to in-

condition
tact rats caused a decrease of norepinephrine
(NE) activity in brain3-¢'.
between them was one importani link of the
feedback sited in the hypothalamo-pituitary-

adrenocortical system to adjust the cardiovascular

The interaction

and metabolic activities. The present study
examined the effects of glucocorticoids within the
cardiovascular part of the nucleus tractus solitarii
( NTS), which contains abundant glucocorticoid
receptorsm, on NE involvement with cardiovas-

cular regulation.

MATERIALS AND METHODS

Adult Wistar rats (n = 191, body weight
250 - 300 g, Certificate No 0000819 ) were
obtained from FExperimental Animal Center,
Norman Bethune University of Medical Sciences
{ Certificate No 960101010) .,
thetized with a mixture of a-chloraloze (50 mg-
kg ! ip) and urethane (1 g-kg ' ip). The
trachea was cannulated so that airway was
umobstructed.  An heparinized ( Heparin 50 kU+
L"'in 0.9 % saline} catheter was inserted into
the femoral artery and connected to a baroreceptor

Rats were anes-

transducer adapted 1o a polygraph recorder to
monitor blood pressure ( BP) and heart rate
(HR). Then the rat was placed on a heating
pad to mainiain rectal temperature at (37 =
(3.5) C in stereotaxic frame. The rat head was
adjusted to 45° angle from the horizontal plane.
The electrocautery of the neck muscle was
conducted 1o expose the posterior atlanto-occipital
membrane and revealed the caudal medulla in the
region of the obex and calamus scriptorius by fine
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dissection .

Unilateral injections were made slereo-
laxically inlo the NTS with a glass micropipette
( tip diameter 50 — 60 #m) connected 1o a micro-
syringe by a polyethylene lube, the tip of the
pipetle was positioned 0.5 mm to the calamus
scriplorius, 0.5 mm lateral from the midline and
0.5 mm deep to the surface of brainstem.
Dexamethasone  21-phosphate  disodium  sall
(Dex. Sigma, USA), NE (Sigma, USA). and
bicuculline (Bic, Sigma, USA) were dissolved
in 0.9 % saline (pH 7.2) . The anliglu-
cocorticoid mifepristone ( Mif ) from Roussel-
UCLAF ( Romainville, France) was dissolved in
All drug solutions were delivered in

a volume of 0.1 pl over appaximately 20 s.

sesame oil.

Saline or sesame oil was used as control
injection.
The study included 3 experiments. Rats of

experiment | were individed into 3 groups: NE
alone injected, Dex groups, and saline groups.
Dex (or saline} group meanl that NE (0.8 nmol)
was microinjecled into the NTS different time
after injection of Dex (20 ng) (or saline}.
Experiment 2 included 2 groups; control and Mif
groups. 'The procedure sequence of dmg micro-
injected as follow: Mif (20 ng) {or sesame oil as
contol ) was microinjecled into NTS 10 min
before Dex (20 ng) microinjected, and NE (0.8
nmol) was administraled inlo the same area 10
min after Dex injected. Experiment 3 conlained
2 groups: (saline + Dex) + NE and (Bic 15 ng
+ Dex) + NE. The procedure sequence of
injection was injection of NE (0.8 nmol) 10 min
after the coinjection of Dex {20 ng) and Bic (15
ng) (or saline).

Basal values of blood pressure were regis-
tered at least 15 min before the injection.

At the end of the experiments, pontamine
sky blue 100 nL was injected for verification of
injection siles histologically.

Data were expressed as ¥ + 5 and analyzed

by paired ¢-lest compared with preinjection.

RESULTS

Effect of Dex on the cardiovascular
response to NE in NTS NE alone injected inle
the medial and inlermediale NTS remarkably
decreased BP ( - 2.67 + 0.21) kPa and HR
(~35z 11) beats*min~'(P <0.01). I NE
and Dex (20 ng, the dosage alone could nol
affect the changes of BP and HR, our unpub-
lished observalions) was simultanecusly microin-
jecled inlo NTS, there were significanl decreases
of BP ( —2.52+0.23) kPa and HR { - 30 £ 8)
beals*min~', (P <0.01), However. 10 min
after injection of Dex inlo the NTIS, NE
microinjected inlo the same area did nol induce
significant decrease in BP {( - 0.13 +0.10) kPa
and HR ( =5 £5) beats*min™' (P > 0.05),
and NE could nol evoke significant vasodepres-
sion in 4 h. In saline group, the same volume
of physiological saline did not affect the
cardiovascular response to NE microinjected inlo
the NTS. (Tab 1)

Rapid inhibitory effect of Dex on
cardiovascular response to NE in NTS  Fither
Mif or sesame cil in 2 groups was microinjecled
into NTS 10 min before Dex microinjected,
injection of NE into the same area did not
significantly decrease BP and HR ( P > 0.05,
Tab 1). However, 10 min after coinjection of
Dex with Bic into NTS (Tab 1), injection of NE
into lhe same area immediately decreased BP and
HR [( -2.27£0.25) kPa, { —27 £ 10) beats
min~'; P < 0.01]. Bul, 10 min after
coinjection of Dex with saline, injection of NE

did nol evoke sigmificanl vanations of BP and

HR.

DISCUSSION

The present study showed that microinjec-
tion of Dex into the medial and inlernediate NTS
inhibited cardiovascular response to administra-
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Tab 1. Effect of injection of Dex {20 ng} into NTS
on cardiovascular response to NE (0.8 nmol )
administrated into the same area.

‘P <{.01 vs preinjection.

Arterial blood pressure Hearl rate

Treatmemt n Basel value Nadir decrease Basal value  Peak decrease

/kPa /kPa /beats*rain™ /beats*1uin !
Expeniment |
ANE 10 13.7¢0.3 2.6720.21° 350216 35+ 11
Dex group=
0 10 13.9+¢0.4 2.5220.23 346214 30+§
10mn 12 127204 01320010 M| =+]5 S5+£5
Omn 11 14.0+04 0.27+0.20 35216 10+5
lh 10 14.0+£0.5 0.27£0.23 26116 5+35
2h 10 13,6204 0.40£0.37 35216 (=1
3h 10 13.9+0.3 0.27+0.20 25017 5+5
4h 10 12.920.4 0.40+x0.33 3MB+19 1010
Saline groups
Q 10 13,7203 2.67+0.21' 350+16 35111
0mn 10 13,9203 280027 M5+£20 30:9
30mm [0 13.5£0.4 240+0.28° M2+17 30x9
1h 10 13.3£0.3 2,53+£0,32 36017 36z ]]1°
Zh 10 13.5£0.4 2,27+0,25° M7+18 3543
ih 10 13.5£0.4 29320.31° 34615 30z 12
4h 10 13.6£0.4 2.53+0.20 35015 38«7
Expeniment 2
Sesame oil § 14.0x0,4 0.332010 370x+14 108
Mi 10 14.0£0,4 0,270, 18 37816 5+£3
Eaxperiment 3
Saline 10 140204 0272023 378x16 0zx1.5
Bic 10 14005 2.27+0.25° 30z 14 271 1

tion of NE into the same area. Moreover, the
inhibitory effects developed in a short latency (10
It indicated that
there were rapid and slow inhibitory effects of
Dex on cardiovascular response to NE in NTS.
Our study showed that the rapid inhibitory
effect of Dex on cardiovascular response to NE in
NTS was not blocked by Mif, an antagonist for
intracellular glucocorticoid receptor. but by Bie,

min}, and maintained for 4 h.

an antagonist for GABA, receptor. Because the
rapid effects could be evoked by progesterone and
glucocorticoids through potentiating the action
mediated by GABA, recepturw] . this could not
prevented by Mif. Activating GABA, receptor in

NTS increased BP and decreased depressor

XLQI_

refle Furthermore. adrenergic neurons in

the NTS received GABAergic synapes ', and
NE hypotension had something to do with the
functional state of GABAergic system'"' "™, It
is inferred that the rapid inhibitory effects of Dex
on cardiovascular response to NE microinjeted
into the NTS might be mediated through
activating GABA, recepior.

In addition. chronic experiments showed
that glucocorticoids had effects on the function,
affinity and sensitivity of «;-adenergic receptor in
central neural
different from various area in brain!'¥, Whether
the rapid inhibitory effects of Dex on cardio-
vascular response to NE microinjected into the
NTS is mediated through affecting the function of
ax-adrenergic receptor is being discussed.

system, and the effect was

REFERENCES
1 Kvetnansky R, Fukuhara K, Pacak K. Cizea G,

Goldstein DS, Kopin . Endogenous glucocorti-
coids restrain catecholamine synthesis and release
at rest and during immobilization stress in rais.
Endocrinology 1993; 133; 1411-9.
Pacak K. Palkovits M, Kvetnansky R, Matem P,
Hart C, Kopin IJ, e af.
Catecholaminergic inhibition by hypercortisolemia
in the paraventricular nucleus of conscious rats.
Endocrinology 19955 136: 4814 - 9.

3 Pacak K, Kvemansky R, Palkovits M, Fukuhara
K. Yadid G, Kopin IJ, et al. Adrenalectomy
augments in vito release of norepinephrine in the
paraventricular nucleus during immobilization
stress.  Endocrinology 1993; 133, 1404 - 10.

4 Pacak K, Palkoviis M, Kvemansky R. Kopin 1.
Goldstein DS,  Stress-induced norepinephrine
release in the paraventricular nucleus of rats with
brainstem hemisections: a microdialysis  study .
Neuroendocrinology 1993; 58; 196 - 201.

5 Markey KA, Twole AC, Sze Y.

influence on tymsine hydroxylase activity in mouse

Glucocorticoid

locus coeruleus during postnatal development .
Endocrinology 19825 111; 1519 ~ 29,

6 Shubert D, LaCorbiere M, Klier FG, Steinhach
JH. The modulation of neuroransmitter synthesis

by stervid honnones and insulin.



http://www.cqvip.com

ISSN (253-9756  Acta Pharnacologra Simea P B &2 199 Feb; 20 (2)

<170 - E-mail apst® server. shenc, ac . cn

Phn/Fao 86-21-6474-2629

10

It

13

Brain Res 1980; 190; 67 -79.

Reul MHM, dJ- Kloet ER.

Twu receptor systems. for vorticosterone in rat brain;
microdistribution and differential occupation.
Endocninology 1985; 117. 505 - 1t.

Life Sci 1994; 55 (21). PL 409 - 13.

i4 Jhanwar-Uniyal M. Leibowitz SF.
Impact of circulating corticosterone on a; and -
noradrenergic receplors in discrete brain areas.
Brain Res 1986: 468, 404 - 8.

Kawata M. Roles of sleroid hormone and their {6?—- [7e

receptors in structural organization in the nervous
system. Neurosci Res 1995; 24. 1 -46.

Kubo T, Kihara M. Evidence for y-aminobutyric
acid receplor-mediated modulation of the aortic
baroceplor reflex in the nucleus lractus solitarii of
the tat. Neurosci Lett 1988 89. 156 - 60.
Kachidian P. Denoroy L. Bosler O.

Adrenergic neurons in the nucleus tractus solitarius
receive ABAergic synapses.  Demonstration by
dual immmunoeytochemistry in the rat.
Neurosci Lett 1989; 100; 65 - 70,
Garcia MC, Caluch SM.

g-Adrenoceptors  and GABA  receplors in  the
hypertensive and hypolensive actions of noradrena-
line intrathecally injected in anesthetized rats.

Ann NY Acad Sci 1995; 763, 566 - 9.
Jastrzebski Z. Cyzewska-Szafran H. Gozlinska B.
Remiszewska M, Masure AP.

Clonidine hypotension in spontaneuosly hyperten-
sion rats {SHR) depends on the functional state of
GABAergic and glutamatergic sysiem.

Neurosel Lett 19955 184 94 - 6.

Nonogaki K, Mizune K, Sakamolo N, Tguchi A.
Activation of central GABA, receptors suppresses
the alteration of plasma calecholamine

induced by neostigmine or histamine in rats.

levels

MRS LRI RS R2H

I &SRR M R(}”"!
BfaEg, B A4, 1 442
(GRBEHRAFLEHEHHE, £F 130021, PE)

KB WERD: f%; I
PR KA AR ‘Mﬁﬁ

B HEBERMRYEPE ERRAENEE
AL MU % SR RO . Ak ra pY 0N A A ]
P MK B {NTS) o B 3 5 R ¥ { Dex) . £
F FRE(NE), KIERE B H b FH 8 (Bic), B
REMNIIEMLCOMEFRSDNER. ZER: De
(0.39 mmol*L~", 0.1 pL) 0 L4 7B 10 min /5 7£ 5
—E TS NE (8 mmol+L™', 0.1 pL) P51 M
T . ORI, XA 4 h AR
e, Hob B9t B £ R R BE B K JE =) A
(4.66 pmol - L™1, 0.1 L) Fr#&4i, {277 LA # Bic
(3.24 pmol-L™", 0.1 pL)FTEHERT. E51E: Dex HER
NE {£ NTS W31 /9.0 8 Srr , FEoL i o] k& i
GABA, K 7.

(TSRS Hhdt)



http://www.cqvip.com

