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— Abstract —

Role of the Ventrolateral Medulla of the Cat in Vasomotor Regulation
Park, Kook-Yang, M.D.", Goo, Yong-Sook, M.D.”, Kim, Jong-Whan, M.D.”™™

Vasomotor areas were identified by stimulating various sites of the medulla electrically
in adult cats anesthetized with a-chloralose and their correlation with somatosympathetic
pressor or depressor responses was investigated.

Followings are the results obtained :

1. Pressor areas were found in the rostral ventrolateral, the caudal ventrolateral and the
rostral dorsolateral medulla.

2. Separate depressor areas were found dorsal and ventral to the rostral ventrolateral
pressor area.

3. Some areas showed biphasic responses : depressor responses to low frequency(1—2
Hz) and pressor responses to high frequency(20—100 Hz) stimulation.

4. Lesions on the rostral ventrolateral pressor areas abolished the somatosympathetic
pressor responses to the stimulation of peripheral afferent nerves, while the depressor
responses remained. Lesions on the caudal ventrolateral pressor area affected neither the
pressor nor depressor responses to the peripheral nerve stimulation.

5. Lesions on the depressor areas resulted in decreased depressor responses to the
peripheral nerve stimulation, but to a lesser degree than that resulted from lesions on the
pressor areas.

6. A microinjection of glutamate solution to the pressor area resulted in a prolonged
e pressor response, while glutamate injection to the depressor areas did not elicit depressor
responses,

From the above results, it is concluded that there are separate pressor and depressor
areas in the rostral medulla of cats and each area plays a role in somatosympathetic pressor
and depressor responses, respectively.,

Key Words : rostral ventrolateral medulla, pressor area, depressor area, somatosympathetic
reflex, glutamate
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Fig. 1. A: Anatormical landmark of the dorsal sur-
face of the medulla. IC,: Inferior colli-
culus : BP, Brachium pontis : AT, Au-
ditory tubercle : CT, Cuneate Tubercle
; C1, first cervical nerve.

B:Specially designed electrode used for
electrical stimulation and glutamate in-
jection,

C:Horizontal sections of a portion of the
caudal medulla.
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Fig. 2. An example of searching the vasomotor
areas in the rostral ventrolateral medulla
of a cat. The vertical line shown in the
figure represents the searching track along
which stimulating electrode was inserted.
(+4.0 ; 4.0 mm rostral to the obex.)
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Fig. 3. Composite histographs show the stimulat-
ed sites in consecutive medullary levels .
sectioned with 1 mm interval. Left pannel -
: pressor sites, right pannel : depressor si-
tes. Numbers represent levels from the
obex in mm,
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Fig. 4. An example of vasopressor area which
showed the pressor response only during
stimulation at different frequency from 1
to 100 Hz. The site was at 5 mm rostral to
the obex, 4 mm lateral to the mudline and
4 mm deep from the floor of the 4th
ventricle.

Arterial
Blood
Pressure
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Fig. 5. An example of depressor area which sho-
wed only the depressor response during
stimulation at different frequency. The
site was at 2 mm rostral to the obex, 4 mm
lateral to the midline and 4 mm deep from
the floor of the 4th ventricle.
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Fig. 6. An example of vasomotor area showing
biphasic response during stimulation at
different frequencies. Stimulation with
1-50 Hz evoked depressor responses,
while stimulation at 100 Hz evoked a
pressor response. The site was at 3 mm
rostral to the obex, 4 mm lateral to the
midline and 7 mm deep from the floor of
the 4th ventricle.

“ l
o—p Pressor Ares

o~—o Depressor Ares

s—~s Depressor - Pressor Arsa

8
A\
.

-3
~

8

' O-!.‘. In Blood Pressure (mmig!
\
|
N

-]
/

/
.i_.

Z
|

Stimastion Frequency in Hz.

Fig. 7. Changes in mean arterial blood pressure
evoked by electrical stimulation of med-
ullary vasomotor areas at different sti-
mulation frequency. Vasomotor areas are
divided into 3 groups according to their
frequency responses, namely . 1) Pressor
area 2) Depressor area 3) Depressor-pre-
ssor area (depressor reponse in low fre-
quency and pressor response in high
frequency).
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Fig. 8. An example of lesion studies on pressor
areas. An electrical lesion was made on the
site of which coordinate was 4.5 mm
rostral to the obex, 4.0 mm lateral to the
midline and 5.0 mm from the floor of the
4th ventricle. Note the abolition of som-
atosympathetic  pressor response to
stimulation of common peroneal nerve
after the lesion was made.

Common Peroa (C-80 Ha)

f 0w | 2w t  3eee
Fig. 9. Comparison ot lesion studies made on the
caudal(upper pannel) and rostral ventro-

lateral medulla (lower pannel).

Eloct. Stim,
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O.Ame, W0 H2)
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i 1‘“ Pressure
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Fig. 10. An example of lesion studies made.on-.
depressor areas. The site is 4 mm rostral
to the obex, 4 mm lateral to the midline ~
and 6.5 mm deep from the floor of the 4th .-
ventricle, Note that somatosympathetic
depressor response evoked by stimulation
of common peroneal nerve with A
-intensity, low frequency was abolished by
lesion.
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Fig. 11. Comparison of the effect of lesion at the
pressor. area upon somatosympathetic pre-
ssor and depressor responses., The lesion
reversed the pressor response to depressor

one, while somatoympathetic depressor

response remain unchanged.
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Fig. 12. Effect of a microinjection of glutamate
(0.5M,100 nl) to the vasomotor area. gl-
utamate to a depressor area did not exert a
depressor response (coordinate : 3.0—4.0~
4.0), while to a pressor area resulted in a
marked prolonged pressor response,
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