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Seasonal variations of sudomotor activities, as evidenced
by the frequency of sweat expulsions
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Department of Physiology, Niigata University School of Medicine,
Niigata 951 and Depariment of Physiology, Aichi Medical
University, Nagakute, Aichi Prefecture 480-11

Generalized sweating is a sequence of
pulsatile, expulsive discharges of sweat.
Such sweat expulsions are synchronized at
various skin areas and their frequency is
considered to reflect the centrally-derived
sudomotor neural activity®495. It has been
demonstrated that, in a thermally equilib-
rated condition, the frequency of sweat
expulsions is a linear function of room
temperature. In the present study, seasonal
variations of such characteristics of sweat
expulsions were investigated, in order to
verify changes in the activity of the central
sudomotor mechanism in association with
heat acclimatization.

Subjects were 6 healthy male students,
aged 20 to 24, in the Niigata district, where
‘they had come to stay 3 to 4 years before,
one from Okinawa and the others from
Eastern Japan. They were directed to refrain
from more than light physical work on the
day of experiment. The subject, wearing
only shorts and training pants, sat on a
chair in a climate chamber at a specified
temperature (32~41°C) with the relative
humidity of 37 to 429,. Sweat rate from the
volar surface of the forearm was recorded
continuously on a pen-writing oscillograph
by resistance hygrometry, described else-
- where?. Briefly, a capsule covering 15 cm?
of the test area was ventilated with air of
a preset low humidity. The humidity change
of the effluent air was sensed by a hygro-
sensitive element set in a water bath of a
. constant temperature. The record was cali-
brated for each experiment by a method
devised by van Beaumont, et al®. To
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visualize sweat expulsions more distinctly,
an additional hygrosensitive element was
placed in the tube close to the outlet of the
sweat-collecting capsule. Otherwise, sweat
expulsions occurring very frequent, espe-
cially at a high sweat rate, tended to fuse
with each other due to evaporative and
instrumental lags, and accurate counts could
not be expected from the ordinary record.

After at least 30 min of stay in the cham-
ber and when the sweat rate was considered
to have been levelled off, the recording at
a higher chart speed was made for about
15min. The room temperature was then
changed by a few degrees and after 15 min
or more the same recording was made. The
same procedure was repeated at 3 or 4
different room temperatures. Sweat expul-
sions were counted and the mean frequency
of them per minute (F,,) was calculated for
each room temperature (T,). Two or 3
experiments were performed on a single
subject within 10days of a month. From
plots of F,, against T,, the regression line
was drawn for the month. The whole pro-
cedure was repeated on the same subject
from September to August of the next year
(Dec. to Aug. in 2 subjects) at intervals of
1 to 3 months. All experiments were carried
out in the mid-afternoon.

Correlation between T, and F,,, was highly
significant within an individual for each
month (8£n«12, 0.88 L1 £0.95, p<0.01) with
slight daily variations. Fig. 1 shows seaso-
nal changes in T,-F,, relations by means
of the regression lines, It demonstrates that
the slope of the regression line is steeper
in summer than in other seasons. More-
over, extrapolation of the regression line
crosses the abscissa at a higher room tem-
perature in summer, The validity of the
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Fig. 1. Regression lines of the mean fre-
quency of sweat expulsions on room temperature.
" Data in Sept., Nov., Feb. and Aug. are shown
for 4 subjects (thick lines) and those in Feb. and
"Aug. for (2 thin line). Subjects marked with a
are physically trained, and one with « is from
- Okinawa, -

extrapolaton has been proved by visualizing
sweat expulsions at subthreshold levels in
drug-induced local sweating®. These results
‘reveal that the threshold temperature for
the occurrence of sudomotor neural activity
is higher in summer than in winter, and
the rate of increase in the activity with the
rise in the ambient temperature is higher
in summer. Interestingly, less individual
variations in the slope of the regression
line are noted in summer. Another sug-
gestive finding in Fig. 1 is that the slopes
of the regression lines are less steep in
either physically trained subjects (S, H, Y)
or a subject from Okinawa (K) than in the
untrained ones from Eastern Japan (M, N).
Effects of physical training and of long
living in a torrid climate on the charac-
teristics: of sweat expulsions are being
investigated. o

It was also noted that the mean sweat
rate (Sy), was linearly related to the mean
frequency of sweat expulsions (F,.), as
described previously®4. The correlation was
highly significant within an individual for
each month (84£nZ12, 0.85£r«£096, p<
0.01), but considerable daily variations in the
relation were noted and no apparent seaso-
nal variations in the relation could be
observed. This is possibly due to incon-
sistency in local sweat gland activity. Be-
sides, seasonal changes in local sweat rate
could not represent those in total sweat
rate, since regional differences in sweat rate
have been noted among individuals® and

SWEAT RATE, MG/CMZ-MIN
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Fig. 2. Regression lines of the mean sweat
rates on the mean frequency of sweat expulsions
in 4 subjects. Data in Sept., Nov. and Feb. (only
data calibrated) are presented ; A, same as Fig. 1.

also in association with heat acclimatization
16), Fig. 2 shows the regression lines of S,
on F,, in different seasons. There appears
to be a tendency that the regression line
shifts to the right toward winter, indicating
that a greater sudomotor activity may be
required for emergence of generalized
sweating in winter than in summer. No
definite tendency could be noted in the slope
of the regression line. The relation between
the frequency of sweat expulsions and total
sweat rate is under investigation. The
present study suggests that heat acclimati-
zation involves changes in the central
sudomotor activity as well as in peripheral
conditions, such as conditions of sweat
glands per se and/or their microenviron-
ment.
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