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Fig. 1 Time course of changes in sympathetic nerve activities of the kidney
(RNA), heart (CNA), liver (HNA), adrenal gland (AdNA) and spleen
(SpNA) during hemorrhagic hypotension for 10 min. Intact (closed cir-

cle), animals with intact baroreceptors (n=7); Vagotomy (open circle),
animals with cervial vagotomy (n=7).
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Fig. 2 Time course of changes in sympathetic nerve activities of the kidney
(RNA), heart (CNA), liver (HNA) and adrenal gland (AdNA) during car-
diac tamponade-induced hypotension for 10 min. Intact (closed cir-
cle), animals with intact baroreceptors (n=15); Vagotomy (open circle),
animals with cervical vagotomy (n=38).
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Fig. 3 The changes in baroreflex sensitivity of RNA, CNA, HNA, and SpNA after systemic
hypotension for 10 min due to occlusion of inferior vena cava. Intact, animals with in-
tact baroreceptors (n=>5); Vagotomy, animals with cervical vagotomy (n=>5). V1 an-
tagonist, animals pretreated with vasopressin receptor (V,) antagonist (10 ug/kg) (n=>5).
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Role of vagal afferents in the neural control of
circulation during systemic hypotension.

Toshishige Shibamoto and Shozo Koyama

Department of Physiology, Division 2,
Shinshu University School of Medicine, Matsumoto, Nagano 390.

Sympathetic outflow to the Kkidney, heart,
liver, adrenal gland and spleen was measured
by a direct multifiber and simultaneous recor-
ding during systemic hypotension of 50 mmHg
for 10 min. Sustained hypotension was induced
by hemorrhage, occlusion of the vena cava in-
ferior and cardiac tamponade in anesthetized
dogs with and without vagotomy. At an initial
stage of hypotension all measured nerve ac-
tivities equivocally increased followed by sym-
pathoinhibition. This sympathoinhibition was
mediated by vagal afferents. Vagal afferents
also participated summatively in the initial in-
creases in sympathetic nerve activities, together
with arterial baroreflex. In addition, we deter-
mined the effect of systemic hypotension of 50

mmHg on the reflex sympathetic respon-

siveness to changes in blood pressure.
Baroreflex sensitivity was transiently suppress-
ed within 15min after releasing systemic
hypotension of 50 mmHg for 10 min due to in-
ferior vena cava occlusion. Vagotomy or
pretreatment with vasopressin receptor (Vi) an-
tagonist abolished this reduction of baroreflex
sensitivity. This finding indicates that hypoten-
sion causes suppression of baroreflex sensitivi-
ty, which may be mediated by neurogenically
released vasopressin. Vagal afferents play an
important role in the neural regulation of cir-
culation, interacting with effects of humoral fac-

tors during systemic hypotension.

Key Words: vagal afferents, sympathetic activity, systemic hypotension,

bororeflex, vasopressin.
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