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The Effect of Cardiovascular on 3—Point Nonweight Bearing
Ambulation with Axillary Wooden Crutch According to Age

Seo, Gyu—Weon, M.S., RP.T
Dept. Physical Therapy, Shinsung Junior College
— ABSTRACT —

The purpose of this study was to determine the effect of systolic blood pressure, heart rate
and myocardial oxygen consumption on 3—point nonweight bearing ambulation with axillary
wooden crutch according to age. The subjects were fifty healty volunteers(22 male, 28 fe-
male), ages from 20 to 69(mean age of 43.8 years) with no history of cardiovascular or
respiratory disease, diabetes mellitus, arthritis and orthopedic disorder within the past three
years. This study was carried out from May 10 to August 10, 1996. The data were analyzed
by percentage,mean and standard deviation and ANOVA. The results were as follows :

1. In systolic blood pressure(SBP), there was no significantly change between before walk
and after 20m in crutch walking with age, however, there did differ significantly after
40m and 60m in crutch walking(p<0.01, p<<0.001).

2. In heat rate(HR), there was no significantly change between before walk and after 20 m,
40m in crutch walking with age, however, there did differ significantly after 60m in
crutch walking(p<0.05).

3. In myocardial oxygen consumption(MVQ,), there was no significantly change between be-
fore walk and after 20m in crutch walking with age, however, there did differ signifi-
cantly after 40 m and 60 m in crutch walking(p<0.01, p<0.001).

These result showed that cardiovascular system had a great effect on the olderly when 3—

point nonweight bearing ambulation with axillary wooden crutch.Therefore, when train for axil-
lary crutch in the olderly, we needed suitably basis of walking distance.

Key Words : Crutch walking, Blood pressure, Heart rate, Myocardial oxygen consumption.
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dgtHog Eunge xIFW, dFuH
A, FuiEolz EY, XY EI:AFNA
Bol AgsHEs Ryguhd F sholnt? Edwn
Yo FAIA L E(concentric exercise), YAA
# % (eccentric exercise), %# A& % (isometric
exercise)o}] AYEA ST} E3 3% F v
A =2 %] (3—point nonweight bearing) =25
F2 &4E X 2K g 4
% 3HA 42 (isometric contraction)o] 875
o, 4+ #*Z7i(swing phase) W A%
FEHA FF0 Y45 AF 1B ¥ S
FABPG.W

Harsh(1982)= =3 R 37| (walker)E H)
AFAA B T AFoAN BYEKT Aol
YA Bre 23y 5o o WA 4H4(CO,)
Aulgol g =k 9t Cordrey, Ford
& Ferrer(1958)= Ewrs HYP7)2 v FX
Z(NWB) 9} 224 & X A (partial weight bear-
ing, PWB)E & & AFoA B34z By
g AREsrt © @A 57 A sgoh®
o]gtgo] F & Al AEA ¥FHA BY S

2 ouage ¥ ¥ 53 m9se A4E

AshM 23 AgEHE BYEz EPoith 2
dH A By poE 3 wAZEAA
Swtdso] oF 2u) Hx A4LAHY o ¥
fﬂ-ﬁ},‘”

EAEL AN AT (vital
Uo7t £4% 4l#7i 5ol X 5o B
23 FAHA ol B o) Z4dA g
Y i RE =9 ABA EYABASS o
U w3 WEg SAH ¥ HEd s W
8903 Ao Folxe HBH HEHAE
At u Euxy FAHAL Ao oaby
T @79 S5H2 A%EE B3 M 20m, 40m,
60m ®3 T WHEFHE $H7)¥Y(systolic
blood pressure, SBP), AlwtE<(heart rate,
HR), 424t 4% (myocardial oxygen consump-
tion, MVO,) & &3] ningoz A xQldxt
o Bug EFHA Ay gHEd v xa
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7 AARE o188 2z FEBWE V)83
ok 1996 59 109 EEH =4 89 10U7%
A7NAR Aol el AE e FATH.

A7 U Wy

2 A7 AMgE E¢e &3fol(hand grip)
29 KA} Ao} =H 9l (extension bar)E
lemtH oz 792 Ho] AAEY A%l
me 248 £ UEE 2%(150~165cm, 165
~180 cm)E& AZE AT EdAol = 7|H x4
ol A} <} oo} 3lul(below axillae) 6.4 cmE E o
AFE A 5EFX oA AR 15cm, o
E 15cm € 749 dolg§ EHFHY
ol &3olg [ E FPHde 30° 2=
HA R

TEIEYH? AETE golryl s
OA" 5 AAE LA (SE—-2000, Sein)7F A
EEA. FFA gA AR A L R 5
314 vAFAA S Yo thste] ddy
SR, ECAEA PR AQAZE 20mE
BAT ¥ A4 EYHYEEE S5EF @
SAFG. g2 108F¢ FAE At
A & F BPHe +57E8GH A+ E
2481, 1 th2d] 20m, 40m, 60mAZE
B By F 30% oo #FH71E8ULT A9t
FTTE SR oW ¥ 2PAs Y
H Ao x 1085 FAFol tha] AAgoh
EWnay FAs ol YA (carry—over effect)
€ HAS7] 3 TR 1, HY&E
v B 478 EZ%e d7YHeR g7 £
AAE ol &3t FAA s,

ASA4aFE FotR7] 984 Kitamura,
Jorgenson & Gobel(1972)0] 11¢t3t F4) RPP
(rate-pressure product) &, MVO, = 0.12 X
SBP x HR X 107*—63& o] &3l At&& 9}

2y

AR 2 9B Wee REH @

o

SPSS/PC+& ol &3t $AAZ sy <
#% wYAel We $3718%, YLES
Aasvge] WHE wo\ge FaH BEw
3, WSS THYL, EARM(ANOVA)E
ol g3t EATH F44E FHBAT.

d7an
ATCUARLS Qutd B4

ATAA 509 F FA} 22, o7t 28
Holdth. A¥ e 21464 68MIAAH o,
FFAY L 43840tk AFS 45.0kgol A
76.0kg7t AR oH, FFAFL 57.2kgol U
AL 150 cmoll A 177 cm7A X R o0, HFA
e 161.9 cmol Y THE 1).

B 1. ATCIARI Quty B

Aty E4 Azle wBEE(%)
A4 ) 22 44.0
o 28 56.0
o ¥ (yrs) 20~29 10 20.0
30~39 10 20.0
40~49 10 20.0
50~59 10 20.0
60~69 10 20.0
A 2(kg) 40~49 13 26.0
50~59 16 32.0
60~69 11 22.0
70~79 10 20.0
Al F(em)  150~159 8 16.0
160~169 32 64.0
170~179 10 20.0
¥ A 50 100.0

dlEy 2y e SYRY &5 6D

ZA48 3AH vAFAA BURy £z
20~294l+= 20m H3go] HF 49.1 m/min,
40 m”7} 53.6, 60m7} 54.9, 30~394]= 20m
B3o] H{F 41.0 m/min, 40 m7} 50.3, 60 m7}
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52.1, 40~49Ml= 20m B30} HF 36.1lm/
min, 40m7} 49.9, 60m7} 49.4, 50~594=
20m H8o] HF 244m/min, 40m7} 35.1,
60m7} 404, 60~694= 20m w&o] FHH
23.3m/min, 40m7} 34.0, 60m7} 33.40)%t}
(& 2)(2¥g .

B2 Ay 2Yrielel mE SWwey 459 F
#2 EEER (&1 : m/min)

SRy &5

d 3

20my 8

40mXE. 8

60m K 8

20~29
30~39
40~49
50~59
60~69

49.1 + 13.63
41.0 £ 767
36.1 + 6.29
244 + 217
233+ 3.34

53.6 + 8.05
50.3 + 8.66
49.9 + 7.69
35.1 + 6.56
34.0 + 3.79

54.9 £ 7.44*
52.1 + 4.86
494 + 8.64
404 £ 3.62
33.4 £ 3.30

*yEt EEYRY

60

- 55 '//—-—,_4

£ 50

g 45+

:H/ 40

.(.;r 35 F

B 30 r

oo | e 20T) *—* 500

o o—0 30t] o—a60t)

ﬂ{]’ 20 ™ — 401.3

20m 23 40m B3 60m H3

BAE] (m)

I8 Ay 2Yeo O E SYEHEsT H(R

H 3 AYW BEgHalo M2 £57|8e I BEHA

Yy EYHecl 98 +57/3e v

38 FEVEYL 20~294 B8 o)
B 1214mmHg, 20m B8 % 1234, 40m
B3 F 1290, 60m B3 F 131.5, 30~394)
= Xy Mol HF 1204 mmHg, 20m 28 =
1234, 40m B8 F 1292, 60m B8 & 131.0,
40~494= 238 Ho] FF 1236, 20m By ¥
130.3,40m B3 ¥ 1356,60m B3 ¥ 139.8,
50~594] = H3 Aol M 121.7 mmHg, 20 m
Ha # 130.3,40m 238 £ 1373,60m 28 &
142.5, 60~694= B3 Mo} P F 127.5 mmHg,
20m 238 % 1316, 40m B8 ¥ 1443, 60m
B3 F 153.2010tH(HE 3)(1] 2). &8 &
7] @gell el 28 Wi 60m 2 Fof F
7te HEES GolE A 20= FF 8.3%,
30+ 8.5%, 40t = 13.1%, 50t = 17.0%, 60
e 20.1%7) A5EHUAS.

i~ 160

X | e 20t) w—a 501

g 150 b oo 308 w60y

§ - #— 4010}

o

B30t

’&} e

fior

110 i i i S
2y 20m 40m 60m
By 3 By ¥ 29 %
BE8AE (m)

38 2. Hyg 2YAae OE s&E7de d

(49 : mmHg)

o = F&719%
= © By 20muy ¥ - 0mRy % 60mys %
20~29 1214 + 757 1232 + 836 129.2 + 11.46 1315 + 9.82*
30~39 120.4 + 8.22 1234 + 11.05 129.2 + 8.33 131.0 £ 11.19
40~49 1236 + 6.16 130.3 + 879 135.6 + 8.46 139.8 + 8.58
50~59 1217 + 7.11 130.3 £ 7.57 137.3 + 7.87 1425 + 8.84
60~69 1275 £ 5.93 1316 + 861 1443 + 577 1532 + 5.28
*xPYF + FEHU
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# 4. dEE 2Yr2c] OB FHI|gSe BoEME

(k9] : mmHg)

8 « AR5 A3 BaAF F—z
AFE T RYPA £E08Y
AGz 4 315.8 78.9 1.58
A 45 2239.8 49.7
T A 49 2555.6
ARG 20mEyY F $EH7EY
Az 4 674.5 168.6 2.10
A 45 3610.7 80.2
3 A 49 4285.2
AT 40mEY T +27EY
A 4 1563.4 398.3 5.41*
EIRcat 45 3311.8 73.5
3 A 49 4875.2
A% 60mEY ¥ +EZNEY
ez 4 3329.8 832.4 10.35**
Ao 45 3616.2 80.3
& A 49 6946.0
*p < 0.01 **p < 0.001

293 AT EYgAGe] e FE57EY F
@oll zol7t AeA Hlag ztzbel RabR A
Ades B 4904 B 5 Ae v go] By
M, 20m 2Y Fols B AT 4y A
F7HEE Wotgdq FAALE f94o] AN
o}, 40m, 60mBEY FoAs ARIIEE V)
A3te] FAHOE K7 Aol7} Ax Rer
YERH(F— gt =541, F % =4/45 p<
0.01, F—3gt = 10.35, R} = = 4/45, p<0.001).

HYW 2 alo o2 AutES m

Z3d AuvtsETes 20~294= Ha)do)
o 71.7 beats/min, 20m B3 ¥ 804, 40m B
3 ¥ 84.3,60m By F 91.2, 30~394] = B 3
o] FH# 72.0 beats/min, 20m H3a ZF 80.1,
40m 23 % 819, 60m B3 ¥ 89.5 40~49
M B3 Ho) HF 7l.4beats/min, 20m B
3 ¥ 808, 40m B3 F 85.0, 60m B T
94.4, 50~594= H8Ho] HF 66.8 beats/

min, 20m 238 ¥ 80.6, 40m B& I 89.3,

60m B3 ¥ 99.6, 60~69M= B3Ho| Py

70.6 beats/min, 20m B3 % 81.7, 40m K3}

3 911, 60mE3y ¥ 106.40)YTH(E 5)(1Y

3). B ARFFol UolA BgAN 60my

g Fol F7tE WELS YolE AY 20d=

Y 27.1%, 30 = 24.3%, 400 32.2%, 50
£ 48.0%, 60 50.7%7 AsHc)

110
105+
,5100-*
g 95
o 90k
g 85
{V}, 80
o 751 e—e 20T] *—w50Ly
% 70+ o——o 30t] o—w60T)
65 |- ——a 401§
60 1 1 1 1
B8 20 m 40m 60m
5y 3 1y 3 By ¥
H3 A2 (m)

2% 3. oY 2ol WE AYWSS um
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E S5 H¥W 2gAHZ ol e %S

+o YR BEER

(24 : beats/min)

S T

h ° BaA 20mbEs & 40mEsy ¥ 60mud %
20~29 71.7 + 6.01 80.4 + 9.06 84.3 + 8.41 91.2 + 13.19*
30~39 72.0 + 5.35 80.1 + 11.05 81.9 + 7.09 89.5 + 10.12
40~49 714 + 8.77 80.8 + 8.79 85.0 + 9.85 94.4 + 9.87
50~59 66.8 + 5.67 80.6 + 7.57 89.3 + 7.33 989 + 955
60~ 69 70.6 + 9.50 81.7 + 8.61 91.1 + 8.26 106.4 + 10.09

*gF + FEAA

227 A% RAe BE A

s o, &2 60m E& FToAgr HEIHA
ol zol7h AeA Blm_ Ea g4 %»3-3-

g 7175 BARCE 498 Fol7} Qe 2

éﬂb B 6oA] B £ Q= s o] By o7 el oH(F—3 = 4.20, A% = 4/45, p
» 20m, 40m EUJ.J 2?°1]E B A3 43 <0.05).
‘-'5} AR S WolEd FAFHSE F940
E 6 3y 2yHao g2 ANuYESse 2M4EME (249 : beats/min)
8 Ql ARE A Zg HgAF F—3gk
AY BYPH HuFs
Azt 4 182.0 45.5 .89
Ao 45 2378.5 52.8
& A 49 2560.5
AP 20mEs F AulE4
EIRS 24y 4 14.6 3.7 .04
A 45 3577.4 795
g A 49 3592.0
AR 40mEE F AuFS$
EIhs 4y 4 575.0 143.8 2.11
Ao 45 3063.5 68.1
& A 49 3638.5
Ay 60mEy F AUET
}azt 4 1908.2 477.1 4.20*
A 45 5101.8 113.4
g A 49 7010.0

*p < 0.05

AW 2¥Halo ME A2 Blw = 238 Ho] FF 58ml0, - 100gm™", 20m X

3 5 76,40m B3P F 86,60m By 3 103,

238 AI4ALFe 20~294= B3 Mol  40~49AHl= 23 "ol H# 6.3mlO, - 100 gm™,
B 59m102 - 100 gm™, 20m By F 76, 20mHEY F 84,40m B3 ¥ 9.8, 60m B3
40m 28 F 89,60m B3 F 104, 30~394 F 122, 50~594l= H3P He} 6.0mlO, -
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B 7 Yy Byrelel oE AN FEY ESHA (291 mlO, - 100 gm™)
. FEREY:
T R 20mEs ¥ Omesy ¥ 60mE3 F
20~29 5.9 + 1.54 7.6 +2.25 8.9 + 251 104 + 3.24
30~39 5.8 + 1.29 7.6 + 2.03 8.6 +£ 1.63 10.3 £ 2.49
40~49 6.3 + 2.07 8.4 + 2.07 9.8 + 2.14 12.2 + 2.80
50~59 6.0 + 3.47 8.4 + 1.99 109 + 1.71 13.6 £ 2.46
60~69 6.3 + 1.87 8.7 + 2.37 121 £ 2.01 16.5 + 2.37

*HE + FEUR

_ . - ~ 18

100gm™, 20m 29 ¥ 84, 40m ¥ F 108, T F e o0n e s0n

60m 28 ¥ 136, 60~694 28 Mol FF B L o—o 300 o—o60T)

6.3ml0, - 100gm™, 20m B8 % 87, 40m g S [ 4 40d

# % 121, 60m B8 ¥ 165014 H(E 70(2 & 12[

¥ 4). w3 Aadadel dolA ma Wn E

60mud Fol 37t® WEEg Lop2 2R F sl

200 B 762%, 0 775%, 0= T g

93.6%, 50t 126.6%, 60th 161.9%7F 4 = 4L T — m -

sHAR. PEAT uyr wan

2gA e (m)

a2 4 AW Byl BE AIALY BT

B8 Ay 2Ye/o o2 AL EMEME

(F :mlO, - 100 gm™")

8 2l AR5 A F A F—g%
dE 23 H H2444Y
ez 4 1.9 0.5 .09
Aoy 45 216.2 4.9
3 A 49 218.1
ARH 20mEY ¥ HA2N4F
Aoz 4 114 2.9 61
Aoy 45 208.4 4.6
T A 49 219.8
AP J0muy T HINLF
Aoz 4 83.4 20.8 5.06*
A 45 185.3 4.1
g A 49 268.7
AF T 60mEFY F 4H2ALF
Azt 4 264.1 66.0 9.07%*
Z ey 45 327.5 7.3
g A 49 591.6

*p < 0.05 **p < 0.001
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A

ful

azji AT BPAA B J24s
Pl zol7t YeA vladt o] BAR
ZF%E R 84 B & Ux uls} Po) By
A, 200mEd FolMe B Jd7oA HAHSE A
F7HEE wolgd EAHoz {o4o] 94
o, 40m, 60mEY FoME AZNLE 7|2
gt FAIH LR |RT Ao} e Ao
EFGTHF— g = 5.06, AH§ 5 = 4/45, p < 0.01,
F—g = 9.07, A= = 4/45, p < 0.001).

ool

a B

2 d7E 20~694 FAde 50HE 4o
2 3 vAFAA 2Ry st aAyy
ByAg B FEIEY, AgEs, 424
A% FolR iz HAARYY. vygrzx &3
g ol&s] RPFHAE HHo] HRdly,
Agel Aol a7Et? EF ByPLro
webA] ol x| Avle] el unpA® B
B ETAEA ABBAE B A39 7
AMe RYSEEE 48822 HAWU” i
2 AAel BEs&rz vyt o I
A B g A Hes Bao] HA
9} oA 7t avlETt T AZrE o} thakat 24l
9 ARPEE R 3o FHPEY ).

VS o g ANY EYPSE Z 37
3 A FAA EHEY S sty £4F Hinton
& Cullen(1982)2 Hz 264191 A= 2<%
T 7} 42.6 m/min,'? Kathrins & Sullivan(1984)
o BF 26749 AR BALTI} 48.42m/
min,'¥ Meboath, Bahrke & Balke(1974)% 3
304191 AR R4 57} 624 m/minZ'” AT
Aotk 2FH #olE BT B AFAAME
dE T BPAYY o BYPET E 2 F
W 20t 20mR ol FF 49.1 m/min, 40m
7} 53.6, 60m7} 54.9, 30t = 20mB3o] H
o 41.0 m/min, 40 m7} 50.3, 60 m7} 52.1, 40
W= 20mudol HF 361, 40mr} 49.9,
60m>7}t 494, 50tl= 20mB8o] W 244 m/
min, 40 m”7} 35.1, 60 m7} 404, 60ti= 20m

Hajo] HF 23.3m/min, 40 m7} 34.0, 60 m7}
3349 ZAyg 29

Tuttle & Horvath(1957)e $£&718¢& 15
2, Lind & Menicol(1967)& 602719 @
AAA Yo Bolztdx wusgot wa
A B dFddAe 23 F 302 oluld 5
7143 HduE4E £%d 9. Hinton §
(1982)& B 26M & AR 3x14 A Z
A2 2RRYPS 3 AFANA FH78Yol ¢
A FF 120mmHgel o, 1158 By &
e B 136 mmHgE 271 59 3,'2 Kath
rins $(1984)& BHF 26748 o2 3 A
HA A A S48gE o AFqA FHF71E
o) GAFAl HF 119 mmHegol R o, 52 1
g Tol= HF 136 mmHgE F7F HAon
Bastgoht B dAFdAe 433 28 A
o Mg FF7EYE YT A 20dE= B
8 o] BF 121.4 mmHg, 20 m %38 ¥ 1234,
40m B3 ¥ 129.2,60m B3 & 131.5, 30th=
B3 Zo] 1204mmHg, 20m =23 F 1234,
40m 23 F 129.2, 60m Ba & 131.0, 400§
= B3 Aol 123.6mmHg, 20m 23§ ¥ 130.3,
40m H3) % 1356, 60m H3 F 139.8, 50
e B3 o] HF 121.7mmHg, 20m 23
% 1303, 40m B3y X 1373, 60m 2§ Z
142,55, 60t B3 Aol H{F 127.5 mmHg,
20m 23 F 1316, 40m ®3 T 1443,
60m B3 F 15329 ZAE Bk 20t
30, 40l +ZH7]F gl AA F7t 8§
Koy FAFHCE FF Aolx g,
50, 60t M FAIH R H48 Aol g
HAtH(p<0.01, p<0.001). =& F27]EYl
Roix B3 K3} 60m HyY Fo FrkE WP
&% 2W 20l BT 83%, 0t 85%,
40t = 13.1%, 50tk 17.0%, 60l 20.1%
7t AeEdn

Baruch & Mossberg(1983)= HF 67.9412
ez 3xF wAEFAR K7} (walker)
Bg 3 Aol AnEsrrt Pl BT
77 beats/minol g o}, 38 B Fol:= HF
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120 beats/min® &7} H¢3,* Kathrins S
(1984)2 H{HF 26.74& o2 3xF B4
FAA BFLEYPL 3 AT AurEsrt o
AA PF 92 beats/mino]Fow, 58 HEY &
ol B 140 beats/min¥ Z7} HYodn B
23R B AFoAE A% B AR
g AutsrE AT 2 200 2y A
o] H{F 71.7beats/min, 20mEH £ 804,
40mE3 F 84.3, 60mEd] T 91.2, 30ti=
B3 Ho] HF 72.0beats/min, 20mE ¥ T
80.1, 40m=3 Z 81.9, 60mE3 F 89.5 40
e B3 "Ho] HF 71.4 beats/min, 20 mE &)
¥ 80.8, 40mx3y ¥ 85.0, 60mE3 ¥ 944,
50t= B3 Aol HH 66.8beats/min, 20 mi
3 % 80.6, 4A0mB3 F 89.3, 60mEsy &
98.9, 60th= B3¥ Ho] HF 70.6 beats/min,
20m=u3 F 817, 40mB3 F 91.1, 60my
g ¥ 10649 ZAE Rk MARAYF
(WHO)l M= 60417 {4 & x2d& Aadss7)
130 beats/mincl] =g& o &Fo] FA|Ho}
o Feu,? B dFdAs 60l &
A E 130 beats/min 223 A= Qo
™, 60m B8 % T 106.4 beats/mino} A}
200, 30th, 40tiell Al Hutse Ny F7)
gt ov FAAHCE {93 zoles gldow,
50, 60thollAMe BAIHeZ {3 ol &
B (p<0.05). E£F AtEFal QoA B
F AT 60mEy Fo ZT7iE WEES B
200l HF 27.1%, 30the 24.3%, 40ui=
32.2%, 50l 48.0%, 60= 50.7%7F As
Hado.

E AFoAe H4244qE Z2F gloja
YA v oz Kitamura 5(1972)0] 1193k
4] RPP(rate—pressure product) Z, MVO, =
0.12 x SBP x HR x 107*—63& o] &3 A1&8}
Pt Kathrins $(1984)& H 7 26,74 & oj
Fo 2 3 BAFARA BLEPE 3 ATl
AZibade] oA H3 9.1 mlO?- 100 gm™
olgloen, 58 23 Fdx i 20.3mlo,-
100gm~'2 7} HAdn Busgoh =

A7 ME A% 3 RY AR whE A4S LFg
€ &Y A 20dl= 23 "ol HF 5.9mlO,

-100gm ™% 20m B3 ¥ 76, 40m By F
89, 60m K3 ¥ 104, 30t B3 o] H
7 58ml0,-100gm™!, 20m B X 786,
40m H3 % 86,60m B3 F 103, 40th= B
3 Aol HF 6.3ml0, - 100gm™, 20m B3 ¥
84, 40m B3 ¥ 9.8, 60m K3 F 12.2, 50}
= B Ho] 60, 20mE¥ X 84mlO,-
100gm™, 40m B3 £ 10.9,60m 23 ¥ 13.6,
60t B3 ™ol HF 6.3ml0,- 100gm™,
20m B89 £87,40m B3 ¥ 12.1,60m 28
¥ 16.59] ZAE Hct 204, 30, 40thol A
Ao FRN F7 Aoy FAH
2 A% Aol gldled, 50, 60t e
TAHLE #FAT Aolg EHH(p<0.0l, p
<0.001) =F AZ4sdgo] oA By M3
60mEE Fo] F71E WEEE B 20U=
Bt 76.2%, 30 77.5%, 40t 93.6%, 50
W= 126.6%, 60th= 161.9%71 449

ojgigoe] E AT Az B W 3xY vl
FAA FHEPA e #5718, 4dF 4,
AL §F AEEA L HErl 200, 3049,
40t 2o} 50th, 60tH thidatell A Ao
A= AAgel o ®ol FVHHUTH olHF
Wi 2 gosie 2t Al BRlelAl HAE
A L2 Fo] YA ofgir).

2 A7 ATPoZE MANY FHex
€ AF Fol7] A 2T HAEYAE
AMgEtg o, FLELA RO A4
Yol xejet AJztsv, Mitchell, Payne, Saltin
& Schibye(1980)= ¢ Auts+e AF
HlE2 o7 2 EHsior Y Ge &
F Jotn AW B dAFoMe 2y A
74 By Fo o % A EZFHSAY. Imms,
Macdonald & Prestidge(1976)= 5% ¢ 2
URY Ag F i svd e A728 3
(weeks)7} A@&E Aaibles Z4 H
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SRy wdo] AHEAL, ATV o
71 Wl A Hox #F78Yn AtE
T& s 4FE Ity 4AEn. go
Ee o ABFHQ BPog 77} o] RolA
AR HYEH ¥EE F Ae AW
7o

ol

z2 &

o] A3 20~60t) FHArel 508 tiAte
2 373 ¥AFAR FRRYP L dlo AP
By Az g FE7EY, ALFSs, A2
23 E Golrol, Q3R A By FH
Al NAZ2AEE A Fstaz st AA)FHHT.
ATz & A4, 332, 9=, B
Y, 33 olu AYPYRH AdFFEe A=A
£ AMYA7iz 19969 59 108 RE 8Y¢10Y
A A .

2 d7elA g3 A gy Z2o

1 d¥ we} $+5718¢E vjus) 2 238

& A, 20m, 40m, 60 m 28 & 2z} 200
37 121.4 mmHg, 123.4, 129.0, 131.5, 30
Y= HF 120.4 mmHg, 123.4, 129, 131.0,
40t)= FHF 123.6 mmHg, 130.3, 135.6,
139.8,
137.3, 1425, 60th= H#F 127.5 mmHg,
131.6, 144.3, 153.28 e, B8 M3
20m B3 Fols= BAHLE [T Hol
7} 1oy, 40ms} 60m B8 Fols B
AZog2 F% o7l AATH(p<0.01,
p<0.001).

2. 49 oo} Autes & vius 2 A9 w

& M,20m, 40m, 60m 23 F 2tz 204
= 37 71.7 beats/min, 80.4, 84.3, 91.2, 30
= B #F 72.0 beats/min, 80.1, 81.9, 89.5,
40t)= 7 71.4 beats/min, 80.8, 80.8,
85.0, 94.4, 50t BF 66.8 beats/min,
80.6, 89.3, 99.9, 60th= B 70.6 beats/
min, 81.7, 91.1, 106.48 UEhH, 28 A,
20m, 40m B3 Fo= FAHAHoZT £9

50l H#F 121.7 mmHg, 130.3,

Zol7k e, 60m By 7 89
2ol & BYTH(p<0.05).
el me} AZ4a#E vws) 2 29
28 A, 20m, 40m, 60m B3 F 2z}
20l HH# 5.9mlO, - 100gm™!, 7.6, 8.9,
10.4, 30t HF 5.8 mlO, - 100gm™", 7.6,
8.6, 10.3, 40t} B 7 6.3mlO, - 100gm ™,
8.4, 9.8, 12.2, 50ul= HFF 6.0mlO,-
100 gm™, 84, 10.9, 13.6, 60th= H F 6.3ml0,
-100gm™, 8.7, 12.1, 1658 JENY, B &)
A7 20m 23 Fols TAHORE F9%
o7k Yo, 40m, 60m By Fol:=
ek 2ol 7} AR TH(p<0.01, p<0.001).
oo AIE £ u 3xH wAFA A B
B8go o] g1, HIYADy BLEE HL
o AEBA 2 dFE 1AL ¢ 5+ Ak
ERIEA BEung FHA AW ByA A
Aol 98 3ty A
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