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Role of angiotensin Il endogenous to the ventrolateral
medulla in the cardiovascular regulation

Hiromi Muratani

Third Department of Internal Medicine University of the
Ryukyus School of Medicine

ABSTRACT

Components of the renin-angiotensin system are found in the brain; both outside and inside the

blood brain barrier.

Almost all of the classical actions of brain renin-angiotensin system are

attributable to angiotensin II. This brief review will focus on the actions of angiotensin Il in the

ventrolateral medulla.
in this region.

regulation of blood pressure and sympathetic outflow and release of vasopressin.

Angiotensin II acts on the cardiovascular neurons as an neuroexcitatory agent
Angiotensin [ endogenous to the ventrolateral medulla is implicated in central

Alteration in the

activity of angiotensin I may be involved in the mechanisms of some types of hypertension.
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Fig.1 Brain nuclei involved in the cardiovascular control. Nuclei with
underlines are the circumventricular organs lacking the blood brain
barrier. AHA: anterior hypothalamic area, AP: area postrema,
dmnX: dorsal motor nucleus of the vagus, MnPo: median preoptic
nucleus, NA: nucleus ambiguus, NTS; nucleus tracutus solitarius,
OVLT: organum vasculosum laminae terminalis, PVH: paravent-
ricular hypothalamic nucleus, SFO: subfornical organ, SON: sup-
raoptic nucleus {(modified from ref. 1).
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Fig.2 Production of angiotensin II and other angiotensin fragments.
Their physiological actions are expressed through binding to
specific angiotensin receptors.
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Fig.3 Cardiovascular control by the rostral (RVLM) and caudal
(CVLM) ventrolateral medulla. Activity of presympathetic moto-
neurons in the RVLM are main determinants of the sympathetic
outflow, while the CVLM neurons provide suppressive input to the
RVLM neurons. some CVLM neurons relays the baroreceptor input
from the nucleus tractus solitarius (NTS) to the RVLM. LRt: lateral
reticular nucleus, NA: nucleus ambiguus.
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Fig.4 Polygraph tracings obtained after microinjection of either
angiotensin I (20 pmol) or I-glutamate (2 nmol) into the
ventrolateral medulla. Upper: rostral ventrolateral medulla. Lower:
caudal ventrolateral medulla. The responses to angiotensin 1[I are
modest and characterized by a slow onset and gradual change from
baseline. (from ref. 10).
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Fig.5 Reversal of effects of angiotensin 1[I by an angiotensin [I
antagonist, 1-Sar, 8-Thr angiotensin I, in the rat ventrolateral
medulla. Upper: rostral ventrolateral medulla. Lower: caudal vent-
rolateral medulla.
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Fig.6 Effects of microinjection of 1-Sar, 8-Thr angiotensin II, an
angiotensin [I antagonist, in the rat ventrolateral medulla. Upper:
rostral ventrolateral medulla. Lower: caudal ventrolateral medulla.
Note that the direction of the responses are opposite to the responses
to L-glutamate or angiotensin Ilitself (see Fig.4). (from ref. 11).

Fig.7 Effects of microinjection of 1-Sar, 8-Thr angiotensin [I, an
angiotensin [l antagonist, into bilateral caudal ventrolateral medulla.
The arterial baroreflex function was examined before and after the
microinjection by intravenous (i.v.) infusion of phyenylephrin and
nitroglycerin. (from ref. 16).
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Fig.8 Changes in baroreflex sensitivity during decreases in blood
pressure with nitroglycerin. Left: baroreflex sensitivity increased
after microinjection of 1-Sar, 8-Thr angiotensin I, an angiotensin
I antagonist, into bilateral caudal ventrolateral medulla (n=9).
Right: baroreflex sensitivity was not altered by microinjection of
artificial cerebrospinal fluid (CSF) (n=6). MAP: mean arterial
pressure, RSNA: renal sympathetic nerve activity. (from ref. 16).
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