Influence of Decrease in Effective Circulating
Volume on Sweating Responses
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Influence of Decrease in Effective Circulating
Volume on Sweating Responses

Minoru Tanabe and Tetsuo Nagasaka*

Abstract

The effects of low levels of lower body negative pressure {LBNP) on sweatiﬂg rate (#sw)
and sweat expulsions (Fs,) were investigated in seven healthy males. The lower body of the
supine subjects was put in an acrylic LBNP box, which was covered with heating equipment
to maintain the air temperature inside the box at 50 °C. Measured parameters were gy on
the trunk and forearm, temperatures of the tympanum (T,y), esophagus (Tes) and skin (Tsk),
heart rate (HR) and blood pressure (BP). . F.w were carefully identified on the sweat rate
records from the trunk and the forearm. Mean skin (T) and mean body (T,) temperatures
were calculated. After thermal equilibrium had attained, either 3.7, 7.4 or 11.0 mmHg of
LBNP was applied for 4 min in a random order. The application of LBNP did not produce
any change in Tiy, Tes, Tb, Tsx, BP and HR, but s, and Fy, decreased especially for the
initial 2 min of LBNP. Since the thermal input did not change during this period of LBNP,
this reduction of sweating rate may he attributed to a low-pressure cardiopulmonary baro-
receptor reflex. ’

Key Words: Sweating rate, Lower body negative pressure, Temperature regulation, Redistri-
' bution, Dehydration
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DREEZFH L Ico ELRONTIC X 5 BBEAN
OEFEOEENRVE D CHBREOTEH IS
FNEHE, ZORIMEEEC L D HERED
EERR, KEBEEELV AV THREL, B
BEYEsEHonit, 3.7, 7.4, 11.0 mmHg ©
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meantSE & U TR, HEHHEEKEEZS X%
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WEAGL TRES 30 SR OEE, Ty 2836.87+
0.08°C, Tes #236.7740.08°C, T #%33.81+
0.24°C, T, #835.95+0.10°C, HR 48 56.7+4.5
bpm Th -7z,

G 60 2% CIRE FHRFOME L, T, 28
37.11%0.08°C, Tes 2836.97+0.11°C, Ts 78
36.30%0.17°C, T, #%36.86+0.11°C, HR 48
73.1+5.0bpm Thotz, CHODERILT
S OMEI LB B E D7 (p<0.05),
BB EHRE, shgy IR T 0.870.22, HilEzR
T0.65+0.23 mg/cm?/min T H o7z, Fay 13
19.54+1.9/min ThH -7z,

% 113 LBNP &# 28173 Ty» Tesr Teor
Tw» HR, SBP, DBP OZL% 7R L 720 Tiy» Tes»
Ta> Tw» SBP, DBP BERELL B0 o7,
HR 1 3.7, 7.4 mmHg ® LBNP &#®ETH
B ELL Ed 57z, 11.0 mmHg @ LBNP &
fT, BRHEE2OMRERRE Lkl

Protocol
Ta 30°C, 40% R.H. LBNP
3.7, 7.4, 11.0 mmHg
4 min.
Body warming
-90 -60 0 30

TIME (min)
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= Veit] LBNP & =CaiE: s
0 1 2 3 4 7 (min)
3.7 mmHg
Ty 37.16+0.12  37.16+0.12  37.16%0.12 37.16+0.12  37.17+0.12 37.18+0.13
Tes 37.01+0.13  37.01+0.12  37.03%0.12 37.02+0.12  37.01+0.13 37.03+0.12
Tu 36.50+0.23  36.48+0.24  36.51+0.24 36.53+0.25  36.5240.25 36.53+0.25
Ts 36.96+0.15  36.96+0.16  36.97+0.15 36.97+0.16  36.97+0.16 36.98+0.16
HR  74.1 +4.6 71.6 +6.2 72.9 +5.7 73.4 £5.3 73.7 £5.5 73.3 +5.2
SBP  107.0 +3.6  108.1 3.3 - 109.0 +4.1 - 107.1 +3.3
DBP 55.1 +1.4 56.0 +1.3 - 55.3 +1.1 - 55.7 +1.6
.~ 7.4mmHg
Ty 37.09+0.06  37.09+0.06  37.09+0.06 37.10+0.06  37.10+0.06 37.11%0.07
Tes 36.95+0.08  36.96+0.08  36.97+0.08 36.97+0.08  36.98+0.08 36.98+0.08
T 36.2740.13  36.17+0.13  36.20%+0.14 36.2340.16  36.22+0.15 36.21+0.16
T, 36.83+0.08  36.81+0.08  36.82+0.08 36.84+0.09  36.84+0.08 36.84+0.09
HR 71.8 +4.1 71.0 £5.7  72.5 +5.8 73.5 +5.5 71.2 £5.1 74.5 +6.2
SBP  111.7 +3.6° 111.2 +3.4 - 110.5 +3.7 - 110.0 +3.3
DBP  56.0 1.5 55.3 +2.3 - 57.2 +1.4 - 57.5 +1.2
11.0 mmHg
Ty 37.07+0.07  37.07+0.08 = 37.08+0.08 37.08+0.08  37.08+0.08 -  37.10+0.08
Tes 36.95+0.11  36.95+0.11  36.96%0.11 36.96+£0.11 ~ 36.95+0.11 36.97+0.11
Ta 36.14+0.14  36.11+0.14  36.09+0.14 36.09+£0.15  36.1140.16 36.11+0.15
T 36.79+0.09  36.78+0.10  36.78+0.10 36.78+0.10  36.79+0.10 36.8140.10
HR 73.3 +6.2 75.3 +6.4 76.3 +6.0 80.0 +£5.4*  78.5 47.2* 74.3 +6.6
SBP  112.5 £5.0  112.5 5.6 - 113.5 +4.7 - 113.8 +5.1
DBP 57.5 +2.7 58.0 +2.4 - 60.5 +1.0 - 57.8 +2.4

LENP ; FHHBE 3.7, 7.4, 11.0mmHg), T, ; BBUE °C), T, : £8E (C), To: FHEKER O, T.:
TR (C), HR ;L (/min), SBP : IMEHIME (mmHg), DBP : JERMME (mmHg), 1 ; FAE 8
#ePE, % AR L TERE (p<0.05)

#12 LBNPA##, &, %Ok, 0%
ATTH LBNP &7 =beitc
0 1 2 3 4 7 (min)
3.7mmHg
iis) 0.941+0.24 0.74%0.21* 0.76+0.18* 0.85+0.18 0.87+0.19  1.02+0.24
Bl 0.62+0.18 0.52+0.16* 0.52+0.14* 0.57+0.14 0.58+0.13 =~ 0.69+%0.20
7.4 mmHg
0.88+0.23 0.74+0.25* 0.74%0.23* 0.77+0.21 0.79+0.23 1.00+0.22
HikE 0.65%+0.21 0.56+0.18* 0.55+0.16* 0.60+0.15 0.63+0.18 0.69+0.21
11.0mmHg
i 0.79%0.13 0.67£0.12* 0.67%0.15* 0.71+0.14 0.76+0.19 0.89+0.20
HilkE 0.69+0.20 0.57+0.18* 0.56%0.18* 0.61+0.20 0.63+0.19 0.75%+0.26

LBNP ; TH&BE (3.7, 7.4, 11.0mmHg), #ey : BFE (mg/cm?/min), {# ; i - +4ENaT & ; AT
L THERE (p<0.05)
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3.7mmHg 21.0+2.8 12.442.0*- 13.6+1.4* 18.4x1.4 18.3+1.8 20.0+£1.3
7.4 mmHg 18.3+1.1 11.341.4* 12.5%2.2* 17.3x2.8 17.0+1.8 19.8+3.4
11.0 mmHg 19.3+1.8 12.3+3.1* 13.8+2.9* 18.9+1.8 | 18.8+2.5 17.5%+1.6

LBNP ; THHEE (3.7, 7.4, 11.0mmHg), F . SFHHEEE (V/min), [ FOMl - EEaEs, x| S
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DRTFREZRB L2 FRC 2BV EEL
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LBNP &#5&E ctflL cgmL, Afdzh
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2 & D EIRETEBED U O IRE 2T &
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