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ABSTRACT

Background and Objectives : The vestibuloautonomic reflex controls respiration and blood pressure during
locomotion. The purpose of this study was to investigate the role of the peripheral vestibular receptor in the
control of blood pressure in sinoaortic denervated (SAD) rats. Materials and Methods : The baroreceptor reflex
was removed by SAD in labyrinthectomized rats. The expression of c-Fos protein in the vestibular nuclear
complex, and other nuclei related to control of blood pressure, was measured following the induction of acute
hypotension using sodium nitroprusside (SNP). Results : The SNP induced acute hypotension, in intact
labyrinthine rats, increased the expression of c-Fos protein in the supraoptic nucleus, paraventricular nucleus,
rostral ventrolateral medulla, solitary nucleus, and vestibular nuclear complex. The expression of c-Fos protein,
following the SNP induced acute hypotension in the SAD rats, increased the expression of c-Fos protein in the
paraventricular nucleus, rostral ventrolateral medulla, and medial and inferior vestibular nuclei. The acute
hypotension induced by SNP in a unilateral labyrinthectomy, with SAD, increased the expression of c-Fos
protein in the contralesional vestibular nuclear complex, but decreased its expression in the ipsilesional vestibular
nuclear complex. The acute hypotension induced by SNP in a bilateral labyrinthectomy, with SAD, showed only
slight expression of c-Fos protein in the bilateral vestibular nuclear complex. Conclusion : These results suggest
that the acute hypotension induced by SNP activates the vestibular nuclear neurons by decreasing the blood flow
in the peripheral vestibular receptors, and that these in turn modulate blood pressure through activation of the
catecholaminergic nervous system and neuroendocrine reflex. (Korean Circulation J 2003:33(6):513-522)
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Fig. 1. Typical responses of blood pressure after treatment of phenylephrine (PEP ; 3 1 g/kg) and sodium ni-ro-

prusside (SNP ;
of control after treatment of PEP or SNP, respectively.
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Fig. 2. Photomicrographs showing c-Fos protein expres-sion following acute hypotension induced by sodium

nitroprusside in intact labyrinthine rats. PVN : paravent-ricular nucleus, STN
inferior vestibular nucleus, MVN : medial vestibular nucleus, R :

ventrolateral medulla, SON : supraoptic nucleus, IVN :

. solitary tract nucleus, RVLM : rostral

righr, L : left.
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Fig. 3. Number of c-Fos(+) neuron in the vestibular
nuclear complex following acute hypotension induced
by sodium nitroprusside. MVYN : medial vestibular nucleus,
IVN : inferior vestibular nucleus, LVN : lateral vestibular
nucleus, SVN : superior vestibular nucleus. Values are

mean=+SD.
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Fig. 4. Effects of unilateral labyrinthectomy on c-Fos protein
expression in the vestibular nuclear complex following
acute hypotension induced by sodium nitroprus-side.
Unilateral labyrinthectomy was performed 14 days be-
fore experiment. * : p<0.05, 1 : p<0.01. Other notations
are as in the previous figures.
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Fig. 5. Photomicrographs showing c-Fos protein expres-sion in the medial and inferior vestibular nuclei following acute
hypotension induced by sodium nitroprusside in sinoaortic denervation with unilateral labyrinthectomized rat. Sinoaortic
denervation and left unilateral labyrin-thectomy were performed 7 and 14 days before experi-ment, respectively.
IVN : inferior vestibular nucleus, MYN : medial vestibular nucleus.
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Fig. 6. Photomicrographs showing c-Fos protein expression following acute hypotension induced by sodium nitro-
prusside in sinoaortic denervation with bilateral labyrin-thectomized rat. Sinocortic denervation and bilateral laby-
rinthectomy were performed 7 and 14 days before experiment, respectively. PVN : paraventricular nucleus, STN :
solitary tfract nucleus, RVLM : rostral ventrolateral medulla, SON : sup-raoptic nucleus, IVN : inferior vestibular nucleus,
MVN : medial vestibular nucleus.
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Fig. 7. Effects of bilateral labyrinthectomy on c-Fos pro-
tein expression following acute hypotension induced by
sodium nitroprusside in sinocortic denervated rats. Sino-
aortic denervation and bilateral labyrinthectomy were
performed 7 and 14 days before experiment, respec-
fively. SAD : sinocortic denervation only, SAD+SNP :
acute hypotension induced by sodium nitroprusside
following sinoaortic denervation, SAD+BLX+SNP : acute
hypotension induced by sodium nitroprusside following
sinocortic denervation in bilateral labyrinthectomized
rats. = @ significant difference between SAD and SAD+
SNP (* : p<0.01), T : significant difference between
SAD+SNP and SAD+BLX+SNP (1 : p<0.01). Other no-
tations are as in the pre-vious figures.
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