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Effect of local heating and cooling on blood flow and heart rate.

Park, Soon Ja
Duksung Womwrn'’s Univ. Division of Liberal Art

ABSTRACT : This study was conducted to examine whether there is any effect of the local body exposure
to hot and cold alternate stress on the blood flow and heart rate. Environmental condition was 20C air temperature,
65% relative humidity and 0.2m/s air movement. 22~32 years old four healthy female subjects wore clothes
which they felt comfort sitting on a chair. And then their left hand was immersed twice in 42C and 15C water
alternately. Two of the subjects (E-group) were continually exposed to above condition 12 times. While, the other
two (C-group) were exposed twice only at the 1st and ‘12th time of E-group’s exposure.
The results obtained from this experiment were as follows.

@ The initial response of the finger blood flow in E-group to the thermal stress showed more sensitively at
the post-training than pre-training. :

@ Heart rate was higher in hand immersion at hot water (42C) than at cold water (15C)

(® The pattern of the blood flow of the finger and heart rate was different between E-group and C-group.

Key words : alternate stress, training, blood flow, heart rate, experimental group

2 ASUAAY AR FAHE F3E F Y

I.A = t}.
¥ FHE EHse FHoE Hiee &
AR o =EHNE W DX I G, F AstAY, 2 299 29 conductancer}t SHHk S
Z7h HEL 35S A AR ukgo] g3 EAsr = o, AAAANYE olEdd &4
drte AMdE oln Buse] doh(dil, 1981 A3 x dvh 28y f R YRFL weA
Edholm, 1978). #i¢} Az} 5(1987) & 94 AL BAE ol 228 conductance® 873 27 o]
e F98, F 483t M =2A71e $39) dg% Al HE A 2894 &3 & 7 &
HREF ZZAE MNAAE 7FsAe] g B " Q1 plethysmography”7t Bel &3 A 2 71 Fo}
n3P e, of dFoAE ALy Fego 3t v Bol ALgET i KERREE AME

|
B AN =5 Fd] B9 27 WE

s
7 ste] g9 ATWRIE VST 2A &7l
A St ¥ 4% TAAA ¥H +F 2

2 BFF H3 FHE Hgst A g HAH/S



AH7E NGt e 873 AT g A
WeS AEFosN AT KAEFY AL 5
FoB HAE A% 712 A8 sduA s

I g

AYPL F4 270] 712 20+ 05C, FNEFE 65+
5%, 715 02m/s0)3t9] FFHANA gFH
ARG, P AE 2~325%9] ARF 93 4
o2 HAF o JEL FEu(4de 9Y
e W3 YT JEFE) dPH] AU
RELZHAAE 3% o5 LEF 71ed €715
YA S I3} ool IF && oF 42C9)
Bkol BEslS 2580 B33 F oA ¢ 15C2
239 Y4 258% BEsle 4¥E 23 e
3la] 10087 AAsET. A8x2AL B 48
3}7] olAd] dudPL 39 =EANY =F
27 5% 4389, 9gA9 AAF 54
19 AAA) AE A A A S
A R 3, A7 g AEF e AR
BRIEET A K& Pick Up (App—3A: QENXLETL
E#(F)NE A e, o) AXNE nREe) ¥
€ vyeide At 71E7 HduFE FA 95
22 AFVNEINEE Hoj gt "o 43 3
A calibrationg H3H 71ES A F AYS
A A3

HAYgAs 4gE E-F 207 nmz(C—#
129)e 2 Yo, AT L AYIFE 123 W
Baged 1€ 13 == 3¢ 132 ¢7) $4¢
AXNSG v REL AP TY P27 D3t
E A7 48T 0 FFele AN 4L AP
ste] AR 289 AFPL FAAsGY EXdME
APTY A, AE279 AP Y g9 A8
FHEgT, BT 39, A4 dF 4979
Ao v - JEFGoEN APFY @rzte E
d 348 AT FEAFY A= ttestE F
g4 AFE s

Table 1. Physical Characteristics of Subjects

. Age |Height [Weight| Body Surfa-

Group | Subiect | (3 | (cm) | (k@) | ce Areatmd)
EgrouplCS_| 25 | 161 | 51 148
JH 28 | 159 46 1.40
C-group HU 23 | 152 48 1.39
PS 32 159 45 1.39
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Fig. 1—a Pulse wave of Pick Up taken from the su-
bject C.S in E-group at pre- and post-trai-
ning for hot(H) and cold(C) alternate st-

ress.
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Fig. 1 —b Pulse wave of Pick Up taken from the su-
bject J.H in E-group at pre- and post-trai-
ning for hot(H) and cold(C) alternate st-

ress.
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Fig. 2—a Pulse wave of Pick Up taken from the sub-
ject H.U in C-group at pre- and post-training

for hot(H) and cold(C) alternate stress.
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Fig. 2—b Pulse wave of Pick Up taken from the sub-
ject P.S in C-group at pre- and post-training
for hot(H) and cold(C) alternate stress.
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Table 2. Pulse wave of Pick Up (mm) which indicates the index of blood flow and heart Rate (bit/min) in E-

group

Heat

Heat Cold

Subject  Item  Time

0 5 10 152022 0 5 10 1520 25 0 5 10 15 20 25 0 5 10 15 20 25

Puke wave of Pre  2.74 401 3.33 2.09 3.08 329 1.88 2.67 197 229 2.19 225 2.20 567 643 347 340 234 171 182 1.82 254 242 196

Pick Up  Post 363 3.34 477 649 3.77 368 143 160 147 163 1.17 095 086 1.25 125 251 328 168 052 0.70 0.66 0.87 175 (.78

CS
Heart- Pre 73 78 8 7 73 75 60 72 7 75 77 73 72 73 76 74 75 8 W 371 72 B W
Rate Post 75 73 73 72 75 72 69 67 65 63 65 69 64 64 71 70 67 69 66 68 64 66 61 66
Pulse wave of Pre 145 228 203 251 254 246 502 426 3.39 351 3.14 2.82 507 625 448 521 566 7.22 324 311 383 254 189 265
IH Pick Up  Post 462 552 633 7.70 7.04 634 4.09 366 447 1.95 233 2.35 1.16 1.52 494 6.10 809 829 1.75 227 467 543 589 366
Heart- Pe 77 74 80 77 81 78 71 75 74 72 70 68 8 69 76 73 73 74 68 70 69 73 76 68
Rate Post 81 8 8 8 8 8 8 79 76 78 78 77 8 78 80 82 81 H 73 3 W 12 W T2
Pulse wave of Pre 209 314 268 2.3 281 2.87 345 346 268 2.9 266 2.53 363 596 545 4.34 453 4.78 247 2.46 2.82 254 215 230
Mean Pick Up  Post 412 443 555 7.09 540 526 2.76 263 297 1.79 175 1.65 1.01 138 3.09 4.30 568 498 113 148 2.66 315 382 2.22
Heart- Pre 750 760 80.5 765 77.0 765 700 735 75.0 735 735 705 77.0 710 760 735 740 785 69.0 715 700 725 745 690
Rate Post 780 795 775 760 795 785 745 730 705 705 715 730 740 710 755 760 740 765 695 705 710 690 685 69.0
Pulse wave of Pre  0.64 0.86 0.65 0.21 027 041 157 0.79 0.71 0.61 047 0.28 143 0.29 0.97 0.87 113 244 0.76 0.64 100 0.00 026 034
sp Pick Up  Post 049 1.09 0.78 0.60 1.63 1.58 1.33 103 15 0.16 058 0.7 0.15 (.13 1.84 1.79 240 330 0.61 0.78 200 2.28 2.07 144
Heart- Pre 20 20 05 05 40 15 10 15 10 15 35 25 50 20 00 05 10 45 10 15 10 05 15 10
Rate Post 30 65 45 40 45 65 55 60 55 75 65 40100 70 45 60 70 75 35 25 70 30 75 30
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Fig. 3—b The mean value and S.D of pulse wave of
Pick Up taken from the C-group at pre- and
post-period
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Table 3. Pulse wave of Pick Up (mm) which indicates the index of blood flow and heart Rate (bit/min) in C-

Cold

Heat Cold

0 5 10 15 20 2 0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25

1029 938 823 939 795 654 233 254 318 261 252 245 434 402 378 400 444 374 125 138 160 110 119 105

8201190 1370 1140 9911070 795 628 745 542 574 466 346 466 266 184 152 151 221 254 232 249 259 209

66 67 67 65 64 64 58 61 60 57 62 60 5 61 60 60 62 6 % 5% 59 5% 8 B
% 8 7 T 74 71 6 6 70 6 6 71 72 74 8 7 U 4 68 7 68 W N 6

178 268 220 231 216 198 456 434 303 180 202 241 220 220 337 292 276 382 438 449 375 312 262 246
758 667 512 431 391 380 126 327 312 213 224 128 142 149 351 193 338 554 107 192 158 158 150 110

% 8 % 91 9 8 7 7% 78 76 8 8 6 78 M 79 & 8 &8 W NN B W

87 % 101 101 102 107 8 8 81 91 8 & 77 8 N 9 H B W NV N W N 0

604 603 522 585 506 426 347 344 311 221 227 243 327 311 358 346 360 378 282 294 268 211 191 17
789 929 941 786 691 725 461 478 529 378 399 297 244 308 309 189 245 353 164 223 195 204 205 160

710 740 785 780 785 760 670 685 630 665 715 700 610 695 635 605 735 735 620 635 650 635 665 640
815 880 900 830 830 890 755 760 755 790 775 770 745 775 800 840 795 795 720 45 W00 730 715 700

426 335 301 354 289 228 109 090 008 040 025 002 107 091 020 054 034 004 157 136 107 101 072 070
031 262 429 355 300 345 335 150 217 165 175 169 102 159 042 004 093 201 057 031 037 046 055 049

50 70 115130 45 120 90 75 90 95 95100 50 85 55 95115 85 60 85 60 75 85 60

group

Subject Item  Time Heat
Pulse wave of Pre
HY Pick Up  Post
Heart- Pre
Rate Post
Pulse wave of Pre
PS Pick Up  Post
Heart- Pre
Rate Post
Pulse wave of Pre
Mean Pick Up  Post
Heart- Pre
Rate Post
Pulse wave of Pre
D Pick Up  Post
Heart- Pre
Rate Post

55 70 110 130 140 180 205 80 55 120 85 60 25 35 00 60 55 55 40 25 20 00 05 20
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E-group at pre- and post-period
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Fig. 4—b Heart rate taken from the subject J.H in
E-group at pre- and post-period
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Fig. 5—a Heart rate taken from the subject H.U in
C-group at pre- and post-period
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Fig. 6—a The mean value and S.D of heart rate taken
from the E-group.
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Fig. 6—b The mean value and S.D of heart rate taken
from the C-group.
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