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body temperature does not modulate eccrine sweat rate during
upright tilt. J Appl Physiol 98: 1207-1212, 2005. First published
December 3, 2004; doi:10.1152/japplphysiol.00648.2004.—Con-
flicting reports exist about the role of baroreflexes in efferent control
of eccrine sweat rate. These conflicting reports may be due to differing
mean body temperatures between studies. The purpose of this project
was to test the hypothesis that mean body temperature modulates the
effect of head-up tilt on sweat rate and skin sympathetic nerve activity
(SSNA). To address this question, mean body temperature (0.9-inter-
nal temperature + 0.1-mean skin temperature), SSNA (microneurog-
raphy of peroneal nerve, n = 8§), and sweat rate (from an area
innervated by the peroneal nerve and from two forearm sites, one
perfused with neostigmine to augment sweating at lower mean body
temperatures and the second with the vehicle, n = 12) were measured
in 13 subjects during multiple 30° head-up tilts during whole body
heating. At the end of the heat stress, mean body temperature (36.8 =
0.1 to 38.0 = 0.1°C) and sweat rate at all sites were significantly
elevated. No significant correlations were observed between mean
body temperature and the change in SSNA during head-up tilt (r =
0.07; P = 0.62), sweating within the innervated area (r = 0.06; P =
0.56), sweating at the neostigmine treated site (r = 0.04; P = 0.69),
or sweating at the control site (» = 0.01; P = 0.94). Also, for each tilt
throughout the heat stress, there were no significant differences in
sweat rate (final tilt sweat rates were 0.69 = 0.11 and 0.68 = 0.11
mg-cm ™~ 2-min~ ! within the innervated area; 1.04 * 0.16 and 1.06 =
0.16 mg-cm 2-min~! at the neostigmine-treated site; and 0.85 =
0.15 and 0.85 = 0.15 mg-cm™~?-min~! at the control site, for supine
and tilt, respectively). Hence, these data indicate that mean body
temperature does not modulate eccrine sweat rate during baroreceptor
unloading induced via 30° head-up tilt.

microneurography; whole body heating; baroreceptor unloading

DURING HEAT STRESS, EVAPORATION of sweat secreted via eccrine
sweat glands is vital to human thermoregulation. Sweat rates
can be as high as 3.7 1/h systemically (3) and >10 nl/min from
a single eccrine gland (28). Consequently, humans can lose as
much as 10—11 I/day of fluid in a hot ambient environment (1).
These high sweat rates associated with passive-heat or exer-
cise-heat stress can be problematic in the maintenance of fluid
balance and therefore contribute to heat illnesses and decreases
in work performance (8).

Sweat rate is controlled by means of both thermal and
nonthermal factors (14, 31). Vascular pressure and/or volume
has been proposed as a nonthermal factor modulating sweat
rate. Fortney et al. (15) identified that acute hypovolemia

decreased the slope of the relationship between sweat rate and
internal temperature compared with euvolemic conditions. De-
creases in the rate of change of sweating have also been
observed with acute baroreceptor unloading [via lower body
negative pressure (LBNP)] during exercise-heat stress (20) and
during whole body heating (32). Dodt et al. (12) extended this
research by identifying decreases in skin sympathetic nerve
activity (SSNA) and electrodermal activity (an index of sweat-
ing) during both low levels of LBNP and 30° head-up tilt in
mildly heated subjects. These data suggest that acute barore-
ceptor unloading decreases eccrine sweat gland output, perhaps
in an effort to maintain fluid balance in response to a pertur-
bation that reduces central blood volume and/or blood pressure.

This concept, however, has been challenged by others.
Vissing et al. (35) did not observe changes in SSNA or an
index of sweat rate (i.e., electrodermal activity) during LBNP
when cooling associated with the application of LBNP was
controlled. Recently, we used pharmacological means to alter
blood pressure to identify whether primarily arterial barorecep-
tor unloading modulates SSNA or sweat rate. During normo-
thermia and pronounced heat stress conditions, neither acute
baroreceptor unloading and loading nor more prolonged
baroreceptor unloading significantly altered SSNA or sweat
rate (38).

The precise reason(s) for differences between these studies
remains unclear. One possibility may be related to mean body
temperature before engaging the baroreflexes. Heat stress pro-
gressively decreases central venous pressure and presumably
central blood volume (7, 9, 22, 26), and acute baroreceptor
unloading by means of head-up tilt or LBNP also decreases
central venous pressure and central blood volume (6, 21, 22).
It is reasonable to postulate that, once central blood volume is
sufficiently decreased via whole body heating, further de-
creases in central blood volume would result in less unloading
of low-pressure baroreceptors. Therefore, early in a heat stress,
low-pressure baroreceptors might retain the ability to modulate
sweat rate but not after more pronounced heating. If such a
hypothesis is correct, this may explain some of the discrepan-
cies in the aforementioned studies. Accordingly, the purpose of
this study was to test the hypothesis that mean body tempera-
ture modulates sweat rate and SSNA during low levels of
baroreceptor unloading induced by head-up tilt.

Because sweating is typically not present during normother-
mic conditions, sweat rate was also measured within an area
treated with an acetylcholinesterase inhibitor, neostigmine.
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