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Thermoregulatory Responses During Submaximal Exercise
in Young Labile Hypertensives

Kazutaka FUJISHIMA*,  Takehiko FUJINO*
Tetsuro OHGAKI* and Toshie KOMURO*

The purpose of this study was to observe the characteristics of thermoregulatory
responses during exercise in young labile hypertensives. A young labile hypertension
group (LHG) (n=6) and the control (CG) (n=6) group pedalled a Monark bicycle
ergometer at the work rate of 600 kpm/min for 20 min in the temperate environment.
Tympanic and skin temperatures, heart rate, systolic blood pressure and sweating
responses were measured of subjects in both groups during the work.

The result is summarized as follows :

1. The mean skin temperature during exercise showed an increased rate in LHG than
in CG.

2. The subjects in LHG at rest represented sinus tachycardia in comparison with CG,
but no significant difference was observed in the increases of heart rate during
exercise in both groups.

3. The increased rate of systolic blood pressure during exercise was higher in CG
compared with LHG.

4. The relationship between body temperature (tympanic and mean body temperatures)
and heart rate exhibited a high correlation coefficient in LHG during exercise and
recovery periods.

5. There were no obvious differences between LHG and CG in sweating responses and
heat storage during exercise.

These results seem to suggest that thermoregulatory responses during exercise in
hypertensives are qualitatively different from those in normal subjects, and these will
offer interesting insights in a further consideration of exercise therapy in hypertensive.
(Journal of Health Science, Kyushu University, 6 : 59~65, 1984)

* Institute of Health Science, Kyushu University 11, Kasuga 816, Japan
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Table 1. Physical characteristics of subjects
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Groups VO, max SBP N Age Ht Wt BSA
ml/kg/min mmHg yr cm kg m?

CG 4.7 114.0 6 18.8 170.2 63.5 1.69

(7.3) (13.4) (0.8) (5.7 (10.6) (0.16)

LHG 37.3 139, 7** 6 20.0 169.1 60.9 1.65

(5.0) (7.3 1.3 (4.4) (8.1) (0.12)

Values are means (£SD). CG, control group ; LHG,

labile hypertension group; N, no.

of subjects ; BSA, body surface area. **P<0.01 significantly different from CG,
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Table 2. Body temperatures (Tty and ’l_“b),
mean skin temperature (Tsk), heart rate
(HR), and systolic blood pressure (SBP) of 37.5p
AAA
control (CG) and labile hypertension (LHG) C Ge A‘M“‘ .A“A“A
o060
groups $ srof |[LHGA “A‘A ..000“ %%
< AAAAAAA“....QQ.
36.5 00y,
cG LHG s Geceed
Tty Pre  36.50(0.32)  36.70(0.26) 36.0%
C End 37.03(0.38)*  37.37(0.30)**
Rec  36.97(0.38)*  37.22(0.39)** a7y
Tsk Pre 33.63(0.38)  33.26(0.84) C Ge
£ 2% I HGa Asée
C End  35.64(0.40)** 35.90(0.66)*** 43809%%s,
Rec  34.62(0.54)** 34.77(1.08)* x of *8sy
Tb Pre  36.21(0.31)  36.36(0.32) Lol B
C End 36.89(0.36)** 37.22(0.33)** 33l Aaasas
Rec  36.73(0.39)* 36.97(0.45)*
HR Pre 72.8( 4.3) 92.5(16.4)? 375p
beats/  pnq  136.5(24.8)% 166.0(13.4)%* '
min : : : (e C Ge aakdiay,,
Rec  87.3(12.6)* 118.0(20.2)* © sro} [LHG4 AT ety
. ()
SBP Pre 114.0013.4) 139.7(7.)* - A 00t oo,
mmHg End  163.7(10.1)%* 174.8(19.7)* I~ 36.5 . aitigee’
Rec  104.8(11.8)  122.0( 9.0)** cetensee®®”
36.0
) l«+— exercise ——sjerecoverys|
Values are m_eans (+SD). Tty, tympanic : . > e 25 =
temperature ; Th, mean body temperature ; Time, min
Pre, 0 min before exercise; End, 20 min
after the start of exercise; Rec, 10 min Fig, 1. Comparison of means of tympanic
after exercise, *P<C0.05, **P<]0.01, (Tty), mean skin (Tsk) and mean body (Th)

**+*¥P<(,001 from corresponding pre-exercise
value. 2P<<0.05, PP<<0.01 significantly
different from CG. :
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t

emperatures during and after submaximal

exercise of two groups. CG, control group

(n=6) ; LHG, labile hypertension group(n==a6).
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Fig, 2. Comparison of means of heart rate

(HR) and systolic blood pressure (SBP) during
and after submaximal exercise of two groups.
CG, control group (n=6) ; LHG, labile hyper-
tension group (n=6).
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Fig., 3. Relationship between mean body temperature (Th) and heart rate (HR) during

exercise (Ex) and recovery period (Rec) of two groups.

CG, control group (n=6) ;

LHG, labile hypertension group (n=6). Data points are average from each subjects.
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Table 3. Regression coefficient (a) of body temperatures (Tty and
Th) on heart rate, body temperatures intercept (b), and correlation
coefficient (r) of control (CG) and labile hypertension (LHG) groups

Groups Time, min a b r SEE
CG
Ex 8-20 Tty 0.0559  29.05  0.47 0.16
6-20 Th 0.0824  25.22  0.68%* (.16
Rec 3-10 Tty  0.0134 3591  0.46 0.06
3-10 Tb 0.0168  35.41  0.43 0.09
LHG
Ex 6-20 Tty  0.0455 29.83  0.81%* 0,13
6-20 Th 0.0603  27.25  0.82% (.17
Rec 2-10 Tty  0.0144 35.59  0.78* 0.05
2-10 Tb 0.0213  34.56  0.78% 0.07

Tty, tympanic temperature; Th, mean body temperature; Ex, ex-
ercise period ; Rec, recovery period ; SEE, standard error of estimates
of body temperatures. *P<C0.05, **P<C0.01, ***P<0.001.
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Table 4. Body temperatures (Tty and Tb), mean skin temperature (Tsk), and heart rate
(HR) at time of sweat onset (TSO) of two groups. Sweat rate (SR) and heat storage (S) at

the end of 20 min exercise

Groups TSO Tty Tsk Th HR SR S
min °C C °C beats/min g/m?/h g/64cm?/20min 'W/m?/h

CG 8.7 36.63  34.18  36.27 135.3 486 0.88 72.6
2.0 0.27) (0.41)  (0.29) (21.0) (158) (0.40) (14.1)

LHG 8.2 36.80  33.72  36.40 153.8 384 1.00 91.2
0.7 (0.24) (0.92) (0.30) (11.8) (63) (0.46) (12.2)

Values are means (£SD). Tty, tympanic temperature; Tb, mean body temperature ; CG,

control group ; LHG, labile hypertension group. g/64cm? ; sweat rate on chest area.

BRIIC I D o (4o

LHG 3XU CG TORTEEHRO LI, &
BRIEIC L 61/ B X0 63 /4 hEhiEint
720 FITERAEOOEEIL, CG ithkl LHG TKR&
WEAIZRU T8, BEENEP -7 (E4),

LHG XU CG TOAERTEIL 128 g/m’/205}
BLU 1628/m?/2053TH o720 Tl 2B TORMFE

FEIT 0.88—1.00 8/64m/203 T & » 2o 2B X
URFRTER, 2HMCHEEREN TP &
4),

LHG B8XU CC TOKEEI 30.4 W/m'/2053 8
KU 24.2W/ni/203THD, 2FRICHEEENLD
st (FE4),


library
ノート注釈
library : None

library
ノート注釈
library : MigrationNone

library
ノート注釈
library : Unmarked


64 o B F

6%

E B

Fr ST OER AR CG itk LHG TEhe
ERBEINTV Y, AEEBRTIE, EHBRGITO
B CG kb LHG TEWEAERL /o EHHE
KR OBIR S JOEARROER, LHG 2 CG
LU behicEl, FEREROZNIZ, WETE
DS o 720 BB T 2K THTOFERERD
THRER, SREBLICEHEKIEDO 2T,
LHG %t CG X0 REWEIARLE (E2). Th
3, RHERS CICHENIGER BEDE LERT 5 X
D, L AEEEE O FEMKEE PAMIMERL S E
DERBEZ NS,

FHEME « BiREELERCERSS N, Chid,
HFaF I VOLBIERICE 2 LRSS LTV 399
B, AEBRTIE, EHBBTIOL A K CG ikl
LHG TEh ot (k2), EHh TOMEKRORR
FENR, WO AWM EOEEREL TLAL
720 CTHUZ, EEFEO 1 EEEEL CG it LHG
THIEODIENT EERB LI,

REETOEB T OIERMER®EBETER L,
BATETIC 3 2 EBEO LR E A LHG Kbl A
CG TR&bh ot TDT &I, EEEFO 1 EHEE
8 LHG icihlL CG ThHhi kT2 EX2R7BL
720

AFBR T, EHHTOMIBICH T 25EEREL X
UEEKRROERGERIZ, 2hzh LHG kb CG
Thehicks L, AEHTE, MHEE ERELT
Botce THDDFERIT, MBI TOMERI X 4R -
AELHBPOHETE 52 LAEREL 72,

AEEBRTIE, FTHRETEE bEHE, FERE
BB IOFEREDOERER FRZN DD -t FIT
BREAR OO EE, TREE b ATAIIEL DEBICHA
U tcs, ZOWIMEIETRICERL, - 7,

AEBTIZ, FFEIZ LHG X CG b3 hic
%<, kEEIZ CG X1 LHG 9ok E WMERE
RUTeDs, WENHBREL N D - T,

2B

FEEEEEnEH (LHG) SEEIRE (CG
2OWT, BREETCHREI VI X —2—%F0
T, BREE 600kpm/min DEEEAREITIE 7o D
R, ROLSRmREER,

1, EFFRFOFYRERO LHERIE, LHG 2 CG
CH UK & WEAZRL 7,

2, REKTO LHG 13 CG it MU ERE 1L
<, BEROLHBROBMNERIT, MERIcERLED -
120

3, SEHRFOIGHEBMFED FRER, CG 4 LHG
U RED 72,

4, LHG TOEFHM S CIicEE O BT
T2 EER S KO RIE S OHBIERED - 7,

5. HTIBEBLUERAER, WEHICERLEDS
ot

TS OFERIZ, BIMES OEBR ORI IHIRG
DEFMEZDOZNERREEC EARBRL, FEMm
[EEDEHBHEELRT 54T, Hkd MR %R
HEU 72,

(a8, KFREOEFE, BARKEELEEAS
THREL )

X &

1) Boyer, J. L. and Kasch, F.: Exercise
therapy in hypertensive men. JAMA, 211:
1668-1671, 1970.

2) Choquette, G, and Ferguson, R. J.:
Blood pressure reduction in ‘“borderline”
hypertensives following physical training.
C. M. A. Journal, 108: 699-703, 1973.

3) BEFRE, RS, HE 4, Bl=y, ##5
A, IOW ¢ EFE:, BB EmEE~N DR
BAERBROGH. BERZE, 1 7580, 1979,

4) BRERE, RAE, BEME, KBS A, £
EEAT L AR, BRGSO AT BhRg e
TLERRIEE F—EIROZR. B R B E,
3 ¢ 115—120, 1981,

5) BEMZ, BRERE, FHELTF, Wy,
RAH | KSR O ARG S S it
TR IC B2 o8, BERE, 2 11723,
1980,

6) Hardy, J. D. and Stolwijk, J. A. J.:
Partitional calorimetric studies of man
during exposures— to thermal transients.
J. Appl, Physiol, 21 :1799-1806, 1966.

7) RiselE, ALE, FIEEEH, EEFHEE, /b
W H& v — =V S S EEOERE IR
TR 5 g, Kk WTSE, 36 52-66,
1977,

8) HES 4, RAWE, HMERE, W=y, Lo
Wil ¢ EEE, BREMEMEEAOLEENT T


library
ノート注釈
library : None

library
ノート注釈
library : MigrationNone

library
ノート注釈
library : Unmarked


BREE A BB AN ERE OEF RO AR IR RIS GICBI 3 2 5T 65

—F. REERIE, 1 :69—73, 1979,

9) FEHHERL ¢ KR & 2O, EEFRRV—1,

BEEBE, B, 1970, 678,

10) Ohara, K.: Chloride concentration in
sweat : Its individual, regional, seasonal
and some other variations and interrela-
tions between them. Jap. J. Physiol,, 16
274-290, 1966.

11) Ramanathan, N; L.: A new weighting
system for mean surface temperature of
the human body. J. Appl. Physiol, 19:
531-533, 1964. _

12) Ow, RAE, BERE, FHELT  5F
HeEpR S LT & R IR DR 2  RAE, 1 ¢
89—96, 1979,


library
ノート注釈
library : None

library
ノート注釈
library : MigrationNone

library
ノート注釈
library : Unmarked




