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Primary Role of Posterior Hypothalamic Cholinergic Receptors in Central Regulation of Blood
Pressure and Heart Rate in Rats. Seong Yun Kim', Ki Wug Sung', Hyun Chul Koh’, and Sang Bok
Lee' lDepartment of Pharmacology, Catholic University Medical College, Seoul 137—701; and 2Department of
Pharmacology, College of Medicine, Hanyang University, Seoul 133—791, Korea

The purpose of the present study is to determine the role of muscarinic cholinergic receptors of posterior
hypothalamus in the central blood pressure regulation when respiration is controlled. In anesthetized and artificially
ventilated rats, vasodepressor response was evoked by injection of L-glutamate(10 nmol) neuroexcitatory amino
acid into the posterior hypothalamic area. The injection of carbachol(0.5~8 nmol) into the same area induced
dose-dependent vasodepressor and bradycardic responses. Pretreatment with atropine(4 nmol) completely blocked
the vasodepressor response to carbachol(2 nmol). In contrast, in spontaneously breathing rats, the injection of
carbachol(8 nmol) into the posterior hypothalamic area induced the vasopressor and tachycardic responses. These
results suggest that the muscarinic cholinergic receptors in the posterior hypothalamic area primarily play an
inhibitory role in the central regulation of blood pressure and heart rate.
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Fig. 1. The vasodepressor neuron pool was identified by the hypotensive and bradycardic
responses after the injection(200 nl) of L-glutamate(10 nmol) into the posterior hypothalamic
area of artificially ventilated rats. BP, blood pressure; HR, heart rate.
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Fig. 2. Dose-response relationships for the maximum hypoten-
sive(A) and bradycardic(B) effects after the injection(200 nl)
of carbachol into the posterior hypothalamic areas of the
artificially ventilated rats. Each point(n=6) represents mean +
S.E.. MAP, mean arterial pressure; HR heart rate. **P< 0.01,
*P<0.05 indicate significant difference from before-treat-
ment.
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Fig. 3. An actual tracing of blood pressure(BP) and heart rate(HR) following the injection(200 nl) of carbachol(8 nmol) into
the posterior hypothalamic area of an artificially ventilated rat.
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Fig. 4. An actual tracing showing the blockade effect of atropine on the cardiovascular responses to carbachol injected into
the posterior hypothalamic area of an artificially ventilated rat. After pretreatment with atropine(4 nmol) into the posterior
hypothalamic area, the injection of carbachol(2 nmol) into the same site produced no response. BP, blood pressure; HR, heart
rate.

Lglutamate® F4ste] fakat 4] 3¢ BUY 3} Radford(1964)7F AR vhsh o] AATF Aele]
224 /5H oz YW 2o Felshe FALHE A% FAY TFY P $E2 UPA 2FE 4R
o FLYNE HAHAT TEIE o1 §3o] Kleinman & ol Lglutamate(10 nmol) & FA 215 910l



Ho 9 Aol Cfgt FANSHRY BF THAE 643

200

150

100 -

BP (mmHg)

i

HR (beats/min)
g

carbachol (8 nmol)

1 min

Fig. 5. An actual tracing of blood pressure(BP) and heart rate(HR) following the injection(200 nl) of carbachol(8 nmol) into
the posterior hypothalamic area of a spontaneously breathing rat.
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Fig. 6. Comparison between the artificially ventilated group
and the spontaneously breathing group about responses to
injection(200 nl) of carbachol into the posterior hypothalamus.
Carbachol(8 nmol) produced decreases in mean arterial
pressure(MAP) and heart rate(HR) in the artificially ventilated
rats(n=6, open bars), whereas the reverse is the case in the
spontaneously breathing rats(n=4, stripped bars). Results are
expressed as meantS.E. **P<0.01, *P<0.05 indicate
significant difference from before-treatment.
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