Pressure Waves Induced by Hypothalamic
Stimulation in Dogs with Experimental
Subarachnoid Hemorrhage
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Abbreviations : CPP, cerebral perfusion pressure; ICP, intracranial pressure; SBP,
systemic blood pressure ; VIP, vasoactive intestinal polypeptide.
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Fig.1. Systemic blood pressure (SBP) and intracranial pressure (ICP) following sub-
arachnoid infusion of hemolysed red blood cells. The ICP occasionally showed a transient
rise called as slow waves and plateau waves. The former appeared from 2hr and 40 min
to 4hr after the infusion, while the latter appeared 4hr after the infusion.
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Fig. 2. Effects of electrical stimulation of area of
the tuber cinereum. Stimulations parameters.
a: 0.1 mA, 1 msec, 30—300 Hz, 5 sec. b:0.15 mA,
1msec, 30—300 Hz, 5sec. c¢: 0.15 mA, 1 msec,
50 Hz, 5—30sec.  CPP: cerebral perfusion
pressure.
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Fig.3. Effects of electrical stimulation of anterior
hypothalamic nucleus. Stimulations parameters:
0.1 mA, 1 msec, 30—100 Hz, 5 sec.
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Fig.4. SBP and ICP following subarachnoid infusion of hemolysed red blood cells.
Electrical stimulations were made at A, B, C, D and E, respectively.
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Fig.5. Effects of electrical stimulation of lateral
hypothalamic area at A, B, C, D and E shown in
Fig 4. A fast wave was induced at D, and atypical
small changes were induced at the other points.
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Fig. 6. SBP and ICP following subarachnoid infusion of hemolysed red blood cells.
Electrical stimulations were made at the underlined stage.
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Fig. 7. Effects of electrical stimulation of lateral hypothalamic area with different
durations, at the underlined stage shown in Fig 6. A slow wave was induced by the

stimulation of 5 sec, while plateau waves were induced by the stimulation of both 15 and
30 sec.
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Fig.8. SBP and ICP following subarachnoid infusion of hemolysed red blood cells.
Electrical stimulations were made at A, B, C and D, respectively.
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Fig. 9. Effects of electrical stimulations of two sites of 1 mm distance within the lateral hypothalamic
area at A, B, C and D shown in Fig 8. a: A plateau wave was induced at C and a rebound wave
at D.b: Small rebound waves of 5 mm Hg or less were induced at C and D.
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Fig.10. SBP and ICP following subarachnoid infusion of hemolysed red blood cells.
Electrical stimulations were made at A, B, C, D and E, respectively.
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Fig.11. Effects of electrical stxmulauon of the Forel’s field at A, B, C, D and E, shown in
Fig 10. Rebound waves were induced at C and D.
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Fig.12. Distribution of stimulated points in the hypothalamus from 18 to 23 mm rostral R)
to external auditory meatus. The following symbols represent : @, no response; @, 4
fast waves over 5mm Hg; O, 2 fast waves of 5 mm Hg or less; @, 7 slow waves over 5
mm Hg; [, 5 slow waves of 5 mm Hg or less; %, 3 plateau waves; A, 9 rebound waves
over 5mm Hg; 4, 5 rebound waves of 5mm Hg or less ; %, 16 atypical changes of 5 mm
Hg or less.
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Pressure Waves Induced by Hypothalamic Stimulation in Dogs with Experimental Subarach-

noid Hemorrhage
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Abstract

To investigate neurogenic mechanism, the sites inducing pressure waves in the intracranial
pressure (ICP) were explored by means of electrical stimulation to the hypothalamus of the dogs
in which subarachnoid hemorrhage had experimentally been made. The animals were slightly
anesthetized, immobilized and artificially respirated. After subarachnoid infusion of hemolysed
red blood cells, simultaneous recordings of ICP and systemic blood pressure (SBP) were made
continuously for 8-12 hr. The ICP increased gradually to 100 mmHg or more which resulted in
death of the dogs. During the above period, pressure waves were induced by electrical stimu-
lation to the hypothalamus. The pressure waves observed, were classified into four types; fast,
slow, plateau and rebound waves. Fast waves had a duration of 10-30 sec, associated with a
marked increase of SBP. They were induced by stimulation of the lateral hypothalamic area.
Slow waves had a duration of 30 sec to 3 min, while pateau waves had a duration of 3 min or
more. These waves were associated with a decrease or little change in the SBP and were induced
by stimulation of the lateral hypothamic area or area of the tuber cinereum. Rebound waves had
a duration of 30 sec or more, following a temporary decrease of SBP. They were induced by
stimulation of the dorso-lateral nucleus and its surrounding structure, and the Forel’s field. It is
suggested from these data that the hypothalamus is concerned with the occurrence of slow,
plateau and rebound waves, but less concerned with that of fast waves.



