Pressure Waves Induced by Stimulation of
Medulla Oblongata in Dogs with Experimental
Subarachnoid Hemorrhage
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Fig. 1. Systemic blood pressure (SBP) and intracranial pressure (ICP) following
subarachnoid infusion of hemolysed red blood cells. The records in the upper half
of this figure continue to those in the lower half. The ICP occasionally showed
transient rises called fast waves, slow waves or plateau waves. Fast waves appeared
from 2 hr to 4 hr after the infusion. Slow waves appeared 4 hr and 30 min to 8 hr
after the infusion, while plateau waves appeared from 12 hr to 16 hr after the
infusion. During the period marked with a solid line, electrical stimulations were
given. The date collected during the indicated period are shown in Fig. 12 at a faster

time scale.
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Fig.2. Effects of electrical stimulation of the dorsal reticular formation in the
medulla oblongata at 5 hr after the infusion. The stimuli were delivered to a site
near the nucleus dorsalis nervus vagi at 3 mm rostral to obex. Each stimulation was
given at a time marked by an arrow. Stimulation parameters. A : 0.05 mA-0.3 mA,
1 msec, 30 Hz, 5 sec. B: 0.1 mA, 1 msec, 20-50 Hz, 5 sec. C: 0.1mA, 1 msec, 30 Hz,
5-20 sec.
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Fig.3. Effects of electrical stimulation of the ventral reticular formation in the
medulla oblongate. The stimuli were deivered to a site near the solitary tract
nucleus at 1 mm rostral to obex. Each stimulation was given at a time marked by
an arrow. A : The base-line of ICP was 30-40 mmHg at 4 hr after the infusion. B:
The base-line of ICP was 45-50 mmHg at 7 hr after the infusion. Stimulation
parameters: 0.1 mA, 1 msec, 10-50 Hz, 5 sec.
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Fig.4. SBP and ICP following subarachoid infusion of hemolysed red blood cells.
Electrical stimulations were delivered at A, B, C, D and E to the reticular formation

of medulla oblongata at 1 mm caudal to obex.
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Fig.5. Changes in SBP and ICP shown at a faster time scale. The records
were obtained in the same experiment as Fig. 4. Records A, B, C, D and E
were taken, respectively, at the stages marked with identical letters in
Fig. 4.
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Fig. 6. SBP and ICP following subarachnoid infusion of hemolysed red blood cells.
Electrical stimulations were delivered at A, B, C, D, E and F to the dorsal reticular
formation nearby the nucleus dorsalis nervus vagi at 3 mm rostral to obex.
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Fig.7. Changes in SBP and ICP shown at a faster time scale. The records were
obtained in the same experiment as Fig. 6. Records A, B, C, D, E and F were taken,
respectively, at the stages marked with identical letters in Fig. 6.
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Fig.8. SBP and ICP following subarachnoid infusion of hemolysed red blood cells.
Electrical stimulations were delivered at A and B to the reticular formation nearby
the solitary tract nucleus at 1 mm caudal to obex.
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Fig.9. Changes in SBP and ICP shown at a faster time scale. The records
were obtained in the same experiment as Fig. 8. Records A and B were
taken, respectively, at the stages marked with identical letters in Fig. 8.
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Fig.10. SBP and ICP following subarachnoid infusion of hemolysed red blood cells.
Electrical stimulations were delivered at A, B and C to reticular formation nearby
the solitary tract nucleus at 1 mm caudal to obex.
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Fig.11. Changes in SBP, ICP, CPP and VBF shown at a faster time scale. The
records were obtained in the same experiment as Fig. 10. Records A, B and C were
taken, respectively, at the stages marked with identical letters in Fig. 10.In A, the
interval between two stimulations was 5 min. A : Fast waves. B and C: Plateau

waves following fast waves.
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Each stimulation was delivered at a time marked by an arrow.
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Abstract

Neurogenic mechanisms of pressure waves were investigated by means of electrical stimulation
to the medulla oblongata of dogs in which subarachnoid hemorrhage had experimentally been
made. The dogs were slightly anesthetized, immobilized and artificially respirated. After
subarachnoid infusion of hemolysed red blood cells, continuous recordings of systemic blood
pressure (SBP) and intracranial pressure (ICP) were made simultaneously. At the stage of
increased ICP, pressure waves were induced by electrical stimulation of the medulla oblongata.



408 PN H Vil

The induced pressure waves were classified into four types; fast, slow, rebound and plateay
waves. Fast waves had a duration of 10—30 sec, accompanied by a marked increase of SBP.
They were induced by stimulation of 41 points in various portions of the reticular formation,
Slow waves had a duration of 30 sec to 3 min, associated with a decrease or little change of SBP,
They were induced by stimulation of 9 points in the medial reticular formation and the border
between basal gray matter and the reticular formation. Rebound waves had a duration of 30 sec
or more, following a temporary decrease of SBP. They were induced by stimulation of 11 points
in the dorsal sites of the reticular formation. Plateau waves had a duration of 3 min or more
accompanied by little change or a decrease of SBP. They were induced by stimulation of 2 points
in structures surrounding the solitary tract nucleus, following fast wave or slow wave. It is
suggested from these data that the medulla oblongata is concerned with the production of fast,
slow and rebound waves, but less directly concerned with that of plateau waves.




