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Clinicians have long recognized the
importance of the mind in the mo-
ment-to-moment regulation of blood
pressure in their hypertensive patients.
Ayman and Goldshine (1940) long ago
demonstrated that blood pressure meas-
ured by a physician in a hospital clinic
was always higher than the pressure
recorded by the same patient or by
a member of his family in his home.
Pickering’s group (Richardson et al.,
1964), using an automatic blood pres-
sure recorder, has recently shown that
elevation in blood pressure ranging
from 10 to 50 mm Hg occurred when
a physician entered the patient’s room
merely to say a word of greeting. Fig-
ure 1 illustrates the dramatic rise in
the pressure of a hypertensive sub-
ject during examination by an un-
familiar neurologist who concluded,
within the patient’s hearing, that brain
damage was present.

To study further the relation be-
tween cerebral activity and blood pres-
sure, we have recorded electroen-
cephalograms and intra-arterial blood
pressure in normal people during
natural sleep.

Materials and Methods

The subjects of these experiments
were twenty-two healthy volunteers,
five women and 17 men, aged 19 to
51 years, two hypertensive patients
recently recovered from heart failure,
and one totally-nephrectomized man
awaiting renal transplantation. Blood
pressure and heart rate were recorded
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continuously through a soft plastic
catheter inserted into a brachial or
radial artery. Cerebral electrical waves
and eye movements were recorded
with a Grass electroencephalograph
from electrodes pasted on the scalp
and beside the eyes. Rate and depth
of breathing were recorded with pneu-
mographs placed around chest and
abdomen. The subjects slept on their
backs in a bed in a dark, quiet room.
Recording equipment and observers
were in an adjoining room. No seda-
tives were given.

The depth of sleep was assessed

e

from the electroencephalogram by the
scheme of Oswald (1962). Dreaming
was recognized by the occurrence of
rapid conjugate eye movements dur-
ing light (stage B) sleep, as first pointed
out by Dement and Kleitman (1957),
who observed that subjects awakened
just after a burst of rapid eye move-
ments described dreams vividly. On
the other hand, if they were allowed to
sleep for 5 to 10 minutes after the eye
movements stopped, and were then
awakened, their recall of dreams was
diminished or lacking. These eye
movements signal the presence of
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Fig. 1—Arterial pressure and pulse rate recorded indirectly at 5-minute intervals
for 24 hours in a young, hypertensive man. At 2:40 p.m. he was awakened from a nap
by a consultant neurologist. At about 1 a.m. he fell asleep. Reproduced by permission
of the editors of Clin. Sci. (Richardson ef al., 1964). Variation in arterial pressure

throughout the day and night.
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fulness (Oswald, 1962). A current hy-
pothesis suggests that activation of the
cerebral cortex by ascending impulses
from the mesencephalic, reticular, ac-
tivating system produces wakefulness,
and that impulses from the same area
result in sympathetic discharge to the
heart and blood vessels, either indi-
rectly by activation of higher brain
centers, or more directly by descend-
ing fibers to the medullary circulatory
centers.

Clinical application of sleep as ther-
apy for high blood pressure has been
used by Russian workers who have
induced prolonged sleep pharmaco-
logically in the management of hyper-
tension. The long-term efficacy of such
therapy is not well evaluated.

2. Dreams

Snyder et al. (1964), using indirect
(cuff sphygmomanometric) and dis-
continuous measurement of blood
pressure have concluded that the
blood pressure of twelve subjects in
30 nights of sleep averaged slightly
higher during the rapid-eye-move-
ment periods, which indicate dream-
ing, than at other times. This is a
conclusion not borne out by our con-
tinuous blood pressure records. The
same authors also found that blood
pressure and heart rate vary more
during dream periods, an observation
which our data support. The dramatic
rise in pressure occasionally seen with
dreaming has obvious clinical import
regarding nocturnal angina and parox-
ysmal nocturnal dyspnea.

3. K Complexes

The short interval between the on-
set of K complexes and the subse-
quent rise in blood pressure (two or
three heart beats) suggests strongly
that neural pathways are used ex-
clusively to transmit the message from
brain to circulation; it is unlikely that
adrenal medullary (or other) hormones
could be released into the circulation
and reach the effector area in so brief
a period. Observation of similar hy-
pertensive responses to K complexes
in a totally nephrectomized patient
demonstrates that the kidneys are un-
necessary for this kind of elevation in
blood pressure.

Since propranolol, which blocks the
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Fig. 3—Respiration, intra-arterial pressure and frontal and occipital electro-
encephalograms from a healthy man during sleep of moderate depth. Each vertical
line represents 1 second. See text.
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Fig. 4—Response of blood pressure to K complex during g-adrenergic blockade.
See text.
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