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Arterial Pressor Response Elicited by Activation
of Muscle Afferent Fibers in the Cat

Jun Kim, Sang A Seo, and Ho Kyung Sung

Department of Physiology, College of Medicine, Seoul National University

This study was performed to investigate the mechanism of changes in arterial blood pressure, as a
typical example of somatosympathetic reflex, induced by activation of muscular afferent nerves.

Cats were anesthetized with g-chloralose (60 mg/kg, i.p.). Afferent fibers in muscle nerve were
activated by various method muscle contraction, electrical stimulation of muscle nerves, intraarterial
injection of some algesic substances and noxious mechanical stimulation etc-and the evoked changes
in arterial blood pressure werc monitored. The effects of intravenous or direct spinal administration of
morphine on the changes in arterial blood pressure induced by activation of the muscle afferent fibers
were observed and also the effects of spinal lesions made in the L1~L3 spinal cord on them were
studied to identify the ascending spinal pathways of the somatosympathetic reflexes. Followings are the
results obtained.

1) The stimulation of medial gastrocnemius nerve under non-paralyzed condition with C-strength,
low frequency (lower than 20 Hz) stimuli elicited a depressor response and a pressor response was
elicited with C-strength, high frequency stimuli, of which the maximal response was observed at 100 Hz
stimulation.

2) When the animal was paralyzed, depressor response to stimulation of the medial gastrocnemius
nerve was observed with C-strength, 0.5~5 Hz stimuli although the amplitude of the depressor
response was decreased. The maximal pressor response was observed during stimulation with C-
strength, 20~ 100 Hz stimuli.

"3) Intraarterial injection of some algesic substances induced marked pressor responses while noxious
mechanical stimulation of the medial gastrocnemius muscle was not enough to elicit any significant
changes (larger than 10 mmHg) in arterial blood pressure.

4) Systemically administered morphine (2 mg/kg) lowered the arterial blood pressure immediately
and persistently and it was reversed by administration of naloxone. Direct spinally administered
morphine did not elicit any changes.

5) The pressor response elicited by the activation of muscle afferent nerves was strengthened by
systemic morphine administration while the depressor response tended to decrease.

6) Morphine administered on the spinal cord directly, decreased pressor response but did not change

*E o e 1987W % S abebAleh 7] 2 9wkl 7 u] (871-0400-007-1) 9} x|9l o o] FolH L,

— 231 —



—digtAl s E A 4224 4 2 & 1988—

depressor response.
From the above results it is concluded that there are separate groups of afferent nerves in the medial
gastrocnemius nerve, which elicit pressor and depressor responses and the spinal ascending pathways

of them are also separated from each other.
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-A schematic diagram of the expermental set-up. Stimulating electrodes were placed under the common

peroneal (CP) and medial gastrocnemius (MGS) nerves while the arterial blood pressure was being monitored.

Cord dorsum potential (CDP) and compound action potential (CAP) were recorded to determine the

threshold potentials. Some algesic substances were injected to activate the muscle afferent fibers. DLF:

dorsolateral funiculus, DLS: dorsolateral sulcus, DR: dorsal root, DRG: dorsal root ganglion, Hep Sal:

heparine saline, VR: ventral root.
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AL AZF3te] ol 79} Horizontal bars indicate the time interval of 20
= sec during which the nerve was stimulated. T:

threshold potential for activation of A -fibers.
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Fig. 3. Changes in arterial blood pressure to the stimulation of medial gastrocnemius nerve. In the upper trace muscle
was allowed to contract by stimulation of the nerve and the changes in contractile force of the muscle were
shown in the middle trace. A dose of 0.4 mg pancuronium bromide (mioblock) was administered intravenous-
ly during the experiment shown in the lower trace. Horizontal bars indicate the 20 sec time interval of
stimulation.
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(CP) nerves. The depressor response to MGS
nerve needed stimuli with C-strength while
that to CP nerve, with Ag-strength. Hori-
zontal bars indicate 20 sec.
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Fig. 5. Frequency responses of arterial blood pressure
changes to the stimulation of medial gastroc-
nemius nerve under non-paralyzed (open circle)

and paralyzed (solid circle) conditions.
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Fig. 6. Pressor responses to the intraarterial administra-
tion of KCl, NaCl, sodium lactate (Na-Lact) and
ammonium chloride solutions. Algesic substances
were injected through sural artery to the blood
flow to the lower limb. Arrows indicate the time
of injection. Paper speed: 25 mm/min.
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Fig. 7. Changes in the mean arterial blood pressure as
time went by, after administration of morphine
intravenously or direct spinally. Vertical bars
indicate standard errors.

MOR: morphine, NLX: naloxone.
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Fig. 8. Effects of intravenously or direct spinally ad-
ministered morphine on the arterial blood pres-
sure response to stimulation of the medial gas-
tronemius nerve. Note that intravenous mor-
phine strengthened the pressor response while
direct spinal morphine suppress it.
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Fig. 9. Effect of morphine administered intravenously
on the pressor responses to intraarterial injection
of KCI and NaCl. Arrows indicate the time of
injection.
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Fig. 10. Effect of morphine administered direct spinally
on the pressor response to intraarterial injection
of KCl and NaCl. d.s: direct spinal. Arrows
indicate the time of injection.
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Fig. 11. Effects of spinal lesions made on L1-~L3
spinal cord on the pressor and depressor
responses to the stimulation of medial gastroc-
nemius nerve. Note that pressor response was
abolished completely by the dorsal hemisec-
tion, while the depressor response remained
sizably after dorsal hemisection. Ipsilat: ip-
silateral, DLF: dorsolateral funiculus, DLS:
dorsolateral sulcus. Horizontal bars indicate
20 sec.
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