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ABSTRACT

To approach the mechanisms in the maturation- and age-related changes of skin blood flow
to heat stress and its regional differences, 8 prepubertal boys (8-12 yr), 9 young (20-25 yr)
and 9 older (65-77 yr) men were uniformly clamped at 42 C on 5 skin sites (20 cm? of
forehead, chest, back, forearm and thigh) for 40 min, respectively. Skin blood flow by laser
Doppler flowmetry (LDF), blood pressure and skin and oral (Tor) temperatures were
measured during the heating. T, did not change for the 40-min local heating regardless of
group, althouth the boys had significantly higher T, compared to the other groups. LDF
responses reached plateau after increasing for 20-25 min from the beginning of heating,
regardless of group and site. Therefore the mean LDF for 35-40 min on each site was defined
as maximal LDF. The maximal LDF was then divided by the mean arterial pressure to yield
maximal cutaneous vascular conductance (CVC,,,.) . CVC,,.x Was significantly greater in the
boys on the forehead (P<(0.10), back (P<0.05) and thigh (P<0.05) and lower in the
older men on the forearm (P<(.05) and thigh (P<0.10), compared to the young men.

However no age-related differences were observed for CVC,,, on the chest. These results
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suggest that modification of cutaneous vasculature as indicated with the maturation- and age-

related differences in CVC,,,, may be a factor responsible for greater LDF of the boys and

lower LDF of the older men (relative to the young men) observed in our previous studies.

Furthermore, regional differences may exist in the modification of vasculature in relation to

maturation and aging. The estimated maximal oxygen uptake tended to correlate with CVC

max

on the forehead in the boys (r=069 P=0.06) and on the chest in the older men (r=0.58

P=0.10), suggesting that exercise habits may promote or slow the maturation- or age-related

alternations in cutaneous vasculature.

£ |

ARRIEIX, FZR8 IS Z h B RO B MARATIgE
THE L72RF - 208D B M ERRKIED
SHERAFEICBE S T 2 DOhEHIHL 2T 5 7
DI, FEEhi. Thbb, §HOBREME
B (8-12/%), ILDEERABE (20-255%),
IXZDEIEEBM (65-775%) WxtL, BHfmia
BRCHR S SR (RI4E - MO - T - BOME - KRR) o
FRETE (%20cm?2) % 41-42 CIZ 40 50 045 < &,
COMDOEEIER, & T, ME, 5Eimk:E
(LDF) %Ml L7z, {FRIEE, FE&y Mo
LVAEBUEEP723 0D, 4053 ORI
BOWTWThORTHEROICELL 2 d o 7.
LDFiX, #fi - BICB D 53, IR 20-25
SHEERE L, £ORIZTEFRELZIES7. 20
72¥, 35-4057BDLDF 2 g KM & EHL, 0
EEFIMECHR L TRARENEI ¥ 5~
A (CVCpypy) KDz, ZDORER, CVC,, i3,
BHEBRAICKHL, FLbTREE - & - Kisg
BICKEL, BEE TR - KIRASEZICES,
272, L L, WTRABRLRERBEEIZOON
Trofs, INHORERIE, BEF - BILICHES K
[ IEZ N B0 I, WESEET AT
BEMEZ RS B L & HIC, RMIEEhEKD%E
b5, FEATRIZE T L 7255l o1 J2 i ik
(KRB - SR8 CEEMREREICBIT A5
SRERER R LA B ISR IS RS- 5 2 & R R
7Y P AR=YEE Vol 19

5. 72, ERABERRE L CVC,, DHE
EEIZBWT, REVHHET, S WTER
TNHE R IEOMBMENE R L72Z & A5, &)
BB O INEZ N HERORHFIRER L O
BACEBIEIARD 2 FEIC % 0 15 2 W BRI AR X
i,

&

il

CINETHAF, BHIFOT 2 BSOS
CIEFET - B D BRI A S BT
REZHOPICLODH S, Thbb, BEEK
SR b B I EACHEVE, R I VR —
EETIRE L MR T L, Zo—#EohngaylE T
VTR SRR R R — RS R T — B & e T 5 &
& X BETEY - REMTRRE 2 S HE L Tuwa 47,
3BT, BEMRREIIEERAICKL, BT
B GR (& CWCHREEE) 1IRTE L7 Bk
BRFIEZ R & 2 BB B B EBRCH & A
LTV 51314

BB BB DFRE - B 2 8 R,
B2 A5 YLARHRAE O tone DIE T, S8ITFRHI s D
10 SRARY B33 % B 1 o0 B2 o 2L,
WEETZUHEELAHS LTRSS W, x5,
W, BIFRISORE - 2401, Kl s %
BICHET L L &1, PR ) RO
ERECERATAZELRBLTWE 312,

A, BREEBLOEBHERCBNT, S
FORBMTETHERA L VKT 2 2 &5



256 —
HEND 0, BREE—ERR 42 CIR2E 7
BoORKEEONEIL Y75 YR (CVChy, &
KRz ML % FHME TR L TR 2) 1cko
&, B2 I O ML F 2 b AN LI &
BTEFEO—2L LTEFLATNS21L1618)
Martin et al'V &, JEATHNRE DO FIEE CVCpey 55
D 18 THEMHBEMIETL, ToRk
RPCERCETTAZEOHEL TS, L
B, CVCpg PHEF - ZALITHE D ZAL & S5
MAEDEBE P HRET L72FIE 475 2w,

F TR T, T TICHR4 HOH Mg e
DRE - BAEF & U TR L7258 I IR
? tone DIET, FETFMREHR O MEILIRY B (2
T AHREEIMmEOERZTEDOZEAL, & & DICHEFME
DHBIAH FHEC S BH - BALITHED BT
BFHICHEE L TWwE2EPRET L. T4bb,
BHEB L O HEE IS BT 5 BATINREE O CVCppay
& ARSI CHEERAN & IWBRRE L7z, 612,
BEE L BEPNEECBVT, BARFKENE
(VOpmax) & CVCpnax & DBIFEYE D TR L 7.

1.5 &

1. 1 #WERE

F1VIRT GRS EZ AT HHER 8HDA
HEUWRBIE (B 8-12%), 9XZOBEHEEK
A (YHE:2025/%), 9BOBHEEE (OFF
65-775%) A%, AEERIIZIML7:. BEE YHE,
WENR Y BINER RN FEEREETHY, O
FEEIPRVERGBRETH 72, WTROHER
BEDINFTF TR B TRERIEIE L, HEVWHD
RBFEDToTVRVWETH o 7. WEREDR

RIZH 7o TE, BBERISICEET 5 2 2%
ATV 2% FHINE 2 ZEMBER T, &M
/EREZYLOBMT, WIhbIZIZA%SIC R
BESICHBLEY. B, BEOBEITIAA
LIREEC, MOBOHEITIEIARANIZ, FHRIICE
BABETHBL, ERBIN~NOTERERZ. &5
12, EEREH BT RERZICHHRRE S
s LEHICERABTZOETHAL, EB~ND
Shn% BEHER L.

1. 2 BERGSIURRFIE

va— MYV ORERLLERE R, BER
J£28.0+0.5°C, MHXHBEE40.0 = 5.0%IZFE L 7=
ALEBZICAZE S, Ny F ETOMWEMIES
EH L DI0THBFS L. ZDRKk, FHK
BEA L, FARDIIET T 4045 DR M
I & RUAEER & BER, AiREEs & KBRER, WEOIR
TI0MDOkEZ AR 3EERK L. 1HH
(A% - J@) & 2lIE (Al - KBR) O /A
EETIX, BHEBE IRy F LW LS, 3
6] H O HINRERR TR LS O R TR
L. 28, TXTORHMEERIZ, EF0
10 ~ 16 B¢ L 72,

1. 3 HIEEH
EHENHETHE L FEB L UHRE (5 gk
) hhLEREEEEH L. W, F, B, B,
LR, AikEATT, ABRATE O 7 I OK TR
BHIE % R F v U 8= TCHIE L, TR5HDFY
%KD, VOpe i3, HEBILTA—5 —
R RK RN THE L.

40 M BT NiEEER (3 BIZEHE) 2BV,
IREAZO W & (LDF) 3 X MR %E #l

# 1 Subjects characteristics

Group Age Height Mass Ap/mass MSF VO,nax

n (yr) (cm) (kg) (cm?/kg) (mm) (ml/kg/min)
Boys 8 9.8 +0.5 136 £2 31:2 4 1:) 342+ 6 9%+1 58+3
Young 9 23.0 + 0.68 172+ 1B 659+ 1,98 263 + 4B 101 48 + 2B
Older 9 687 +1.78Y  163+2BY 56,1 £24BY 278 £ 4B 11£1 42 +28

Values are means = SEM. B-YP < (0.05 from boys or young men. Ap/mass, surface area-to-mass ratio ; MSF, mean values of
skinfolds thickness at 7 sites (chest, abdomen, back, flank, triceps, forearm and thigh) ; VO,,,.,, estimated maximal oxygen uptake.
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22 Valuables of boys, young and older men at the end of 40-min local heating

Variables Boys Young men Older men
Skin temperature, C
Forehead 41.65 £ 0.17 41.41£0.30 41.37 £0.09
Chest 41.67 +0.18 41.13 £0.22 41.21 £0.17
Back 41.15+0.24 41.29 +=0.26 41.23 £0.24
Forearm 41.44 +0.27 41.12+£0.26 41.07 = 0.67
Thigh 41.04 +0.30 40.84 +0.27 40.79 £ 0.31
T,.C 37.30 +0.05 36.67 £ 0.098 36.64 & 0.08B
MAP,  mmHg 7341 87+ 1B 96 + 1B.Y
HR, beats/min 70 £2 61 + 28 59 + 28

Values are means = SEM. B.Y p < 0.01 from boys or young men. T, oral temperature ; MAP, mean arterial pressure ;

HR, heart rate.
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X1  Skin blood flow by laser Doppler flowmetry (LDF) on
the back vs time for the prepubertal boys, young and older men
during 40-min local heating. Values are means and SEM. P
values shown are for overall group effect during the heating
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(2 Maximal cutaneous vascular conductance (CVC,,,,)
on the forehead, chest, back, forearm and thigh during local
heating. Values are means and SEM. BY P<0.05 from boys or
young men. B# Y# P<(,]0 from boys or young men. Average,
mean value of CVC,,,, on the five sites
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