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Cardiovascular responses to intracerebroventricular injection of GABA

in renovascular hypertensive rats
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ABSTRACT  Effects of central GABAergic
stimulation on cardiovascular function were
evaluated in 2-kidney. 1-clip (2K1C? renovas-
cular hypertensive rats (RVHR). Intracere-
broventricular injection (icv} of GABA (100
and 200 pg} reduced blood pressure (BF) to a
greater degree in RVHR as compared with
sham-operated controls, and the greatest re-
sponse was seen in RYHR 4 wk after operation
{4 wk-RVYHR?. In addition, a decreased sen-
sitivity of baroreflex was observed in 4 wk-
RVHR, and was improved by icv GABA.,
Pretreatment with icv captopreil (200 pg) only
reduced BP moderately in 4 wk-RVHR. but
attenuated remarkably the depresser effect of
GABA. OUn the contrary, pretreatment with
ip captopril was less effective in attenuating
the depressor effect of GABA. Our results
indicated that R¥VHR was deficient in central
GABAergic inhibition on BP control, for
GABAergic reduced BP to a
greater degree and improves the decreased sen-
sitivity of barcreflex in RYHR ; the depressor
effect of GABA iz mediated, at least in part,

stimulation

by inhibiting brain angiotensin system.
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Since the pioneering work of Unger ez
al'". the dysfunction of central GABAergic
system in hypertension has been extensively
studied™™.  Central injection of GABA ago-
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nist reduced blood pressure (BP) to a greater
degree in spontanepusly hypertensive
{SHR) as compared with that in Wistar-Kyoto

normetensive rats {WKY ).

rats

However, little
has been known about the brain GABA system
in other types of hypertension. In this study,
we tried to elucidate the central GABAergic
functien in renovascular hypertension and to
analyze the interaction between GABA and

angiotensin in brain.
MATERIALS AND METHODS

Renovascular hypertension
TAlS

Sprague-Dawley
I, weighing 235 + s« 24 g. were anexthetized
A sil-
ver clip (internal diameter; @& 2 mm} was put around
the left kidney artery (ZK1C).

were used as controls.

with sodium pentobarbital (45 mg«kg™ . ip).

Sham-operated rats
Four days later, the systolic
blood pressure (SBP) of conscious rar was monitered
by rail-cull method using awtomaric BP and HR
recorders for rats (MRS- X . Shanghai Hypertension
The rats with SBP > 20 kPa
were chosen for the tests.

Cardiovascular effects of icy GABA
(sham-operated. n = 7) and rencvascular hyperren-
sive rats 1 {1 wk-RVHR, » = 7). 41 {1 wk-RVHR., »
= 7> and 8 wk (3 wk-RVHR, n = 8) after operarion

~were anesthetlized with urethane (1.1 g=-kg™', ip)J.
The femoral arterial pressure and Lead I of ECG were

monitored on a polygraph-  The rat was mounted on a

Research Institute ).

Conrrols

stereoraxic apparaius. GABA was injected (icv) as de-
GABA (Shanghai 3rd Pharma-
ceutical Factory ) was dissolved in artificial cere-
brospinal fluid (CSF).

Baroreflex Baroreflex sensitivity (BRS) was as-
sessed in 4 wh-RVHR using 2 method' ™ as follows;
mean arlerial pressure (MAP) and heart rate (HR) re-
sponses 10 bolus iv phenylephrine (1-5 pgekg™') were
moanitored, and MAP and HR were allowed to return

scribed previously™.
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to basal levels for 10 min before the next dose was gv-
en. Peak increase in MAP and corresponding peak de-
crease in HR were recorded. BRS was determined by
the slope of the relariunship between increases in MAP
and decreases in HR. BRS was assessed 15 min aflter
icv GABA.

Interaction with angiotensin Additonal 4 wk-
RVHR received prerreatment with icv capiopril 200 ug
or vehicle. or ip capropril 60 mg-kg~'. After delaving
for 45 min. GABA was similarly mjected. and cardio-
vascular responses to (GABA were monitored.

Statistical significance was evaluated by 7 rest and

regression coellicient test.

RESULTS

Hypotensive effect of icy GABA in RVHR
EP of rats began to elevate noticeably 1 wk af-
ter clipping one, renal artery, and continued 10
increase during the {ollowing weeks. After
icv injection of GABA, RVHR showed greater
decreases in MAP as compared with sham -
operated comrols, and the greatest response of
GABA was found in 4 wk-RVHR. The dif-
terences among groups were more significant
in a dose of 200 pg (Tab 1).

Tab 1. Peak changes of mean arterial pressure {(kPa)
after icy GABA in sham-operated rails amd renovascu-
lar hypertensive rats 1. 4, and 8 wk after operation.

n=6—7 =xts. "P=0.05. *P<0.05, “P<
0.01 us sham-operated rais. P> 05. P<C
0-05, 'P<C0.01 vs 1 wk-RYHR groop.

Baselines 100 ug 200 ug
Sham 12.44+0.8 —3.0+0.5 —4.810.8
1 wk-RVHR 14.9+ 1.2 —3.710.9° —6.34+0. %
4 wh-RVHR 1214117 —4.3t1.0%Y —p 711 2¢
Bwk-RVHR 17.3+1.5°7 —4.1+1.1°% —g 5411

Effect of icv GABA on baroreflex An
impairment of baroreflex in the acute phase of
renovascular  hypertension was  observed.
BRS in 4 wk-RVHR (—0. 17 bpm+kPa~') was

significantly lower than in sham-operated rats

{—0.33 bpm-kPa™"'. PP<Z0. 01).
ment with icv GABA (200 pug). causing no re-

Pretreat-

markable change in the pressor effect of
phenylephrine. enhanced the decreased BRS 10
— 0. 28 bpm +kPa ' (P <In 033 in RVHR.
However. pretreament with iv GABA of the
same dose was ineffective.

GABA and

Pretreatment with icv capiopril

Interaction between
angiotensin
{200 pg) slowly tnduced a moderate decrease
in MAP, but attenuated the subsegquent de-
pressor effect of icv GABA.
pretreatment with v capropril at a large dose
(60 mg~kg™") reduced MAP, but it was less
effective in attenuating the depressor effect of

icw GABA (Tab 2).

On the contrary.

Tah 2. Infloences of pretreatment with captopril
{Cap) on depressor effect of GABA (200 ug. icv) in
n=6&. xzs.
*P< 0. 05 ws Cap ip group.

renovascolar hypertensive rats.
‘P>0. 05,

1

Pretreatments Cap 60 mg ke~ ip Cap 200 pg icv

MAP/kPa

Baselines 18.5+1.1 17.94+1.6
Afrer Cap 10.8+1.1 12.941. 3
Afrer GABA

Peak changes —2.140.8 —1.3+0.7

DISCUSSION

QOur findings indicate that RVHR is defi-
ctent in cenmral GABAergic inhibition. Ex-
ogencus GABA compensate this deficency.
then induce a greater depressor responsc in
RVHR.

Brain angiotensin system is also important
in the regulation of cardiovascular function'®.
Morishita er af reported recently that the brain
angiotensin I (A I ) concemration was sig-
nificantly higher in 4 wk-RVHR than in con-
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trol rats'” . By pretreatment with captopril
through 2 different routes, 1cv and ip, we
found that the depressor effect of GABA was
attenuated to a greater degree after inhibiting
the overactivity of brain A T by captopril in
RVHR. It was reported that icv GABA in
normotensive rats inhibited the central actions
of AT . pressor responses, drinking and re-
lease of wasopressin'®. These results sug-
gested that the brain angiotensin system re-
ceive (zABAergic inhibition . and the unbalance
of these 2 systems in RVHR may contribute to
the maintenance of hypertension.

Our results are in agreement with previ-
ous reports ™ that RVHR has a decreased sen-
sitivity of baroreflex to BP changes. Both the
overactivity of angiotensin system and high BP
level might be responsible for the impairment
of baroreflex'®'”. Since GABA inhibits the
central actions of A T, and has a depressor ef-
fect. both these actions may contribute ta its
enhancing effect on baroreflex. The precise
locations of deficient GABAergic inhibition
remain to be further explored.
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