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ANTME I:HE6l. 3 — 85 —
=1 EREEEARICBT 32ME, LHEEL
IFEHIE (mmHg) | #EEMIE (mmHg) | PHIE (mmHg) | D33 (beats/min)
AfTE 5kg 10 kg 5kg 10 kg 5kg 10 kg 5kg 10 kg
Mean 116.8 65.4 82.5 76.5
I
M op. 10.52 7.83 8.67 9.73
£ 7 | Mean 117.5 | 125.3 68.2 71.8 84.7 89.6* | 79.2 80.3%
1 # | sb. 11.31 9.63 9.90 8.67 | 10.09 8.53 | 10.48 8.41
£ % | Mean 124.1% | 128.3%% | 70.2 72.2 8.4 90.9% | 79.7% | 80.3*
5 4 | SD. 12.87 9.31 9.22 | 10.72 | 10.33 9.72 9.00 8.54
£ % | Mean 122.5 | 130.4* | 69.5 74.6% | 87.2 93.1% | 80.7% | 83.6%*
10 4 | sD. 12.99 | 11.53 | 11.29 | 10.48 | 11.77 | 10.48 9.01 7.59
£3% | Mean 116.1 | 117.6 66.8 68.3 83.3 85.1 77.7 75.4
5 4 | sD. 9.34 | 12.57 9.91 7.71 7.39 9.27 8.92 6.02
£7t% | Mean 115.2 | 119.8 65.0 65.1 81.8 83.3 75.7 74.7
10 4 | sD. 12.07 | 12.49 6.71 | 10.80 8.22 | 11.13 8.95 8.15
HifE & 3% * P<0.05 ** P<0.01
+& 2 ZRMEBHARTICKITS VE, Vo, Vco., PEfL
B fE | ARl | A5 | A0S | AFE 1S | AWK S S | ATELI0SD
i |Mean | 7.18 8.21%% | 8.22%%k | g.43%k% | 7.80%*% | 7.40 7.20
VE €l sp. | o782 | 0.89 | 0.919 | 0.828 0.753 0.623 0.699
@min) || Mean 9.53%% | 11.06% | 10.75%* | 8.58%* 7.26 7.02
| sp. 0.945 | 1.61 1.71 1.29 0.810 0.650
G | Mean | 236 g7o%xx | oppwex | graer | opgek 241 235
Vo, | € | sp. | 20.1 37.4 31.6 31.5 30.5 28.6 30.8
(mlmin) | |\ | Mean 200%%F | 313PRx | glewer | g73%k 244 234
%1 ap 35.2 47.5 46.1 41.0 27.2 29.9
6y | Mean | 206 243%% | 23g%kx | ogonx 297% 206 201
Vo, €l sp. | 22.7 35.6 29.9 31.6 33.3 30.5 23.1
(mlfmin) | | | Mean 264%% | 293kkk | gggwkk | pgpmkx 202 196
€ | sp. 36.3 41.9 38.6 33.7 23.6 21.2
ML DE * P<0.05 ** P<0.01 *** P<0.001

BP0 R E N TWS, &biz, ZRMES
BT A ME, DREDEICE 2 oDk E sk
MmN TnW5, TDE 11X, MVC (maximal
voluntary contraction) 12 %3 5 UfEDE & (%
MVC) iz X » TIE, DEROEBRES Z L
Th Y, HOEEPKE SICREASHARNWIIY,
¥, BEOHHPRRBKIRMGL T 354,
%MVC MEADHIZ X » TIME, Dok

BEREY, TOELOKESEIEUHHRAL
%MVC THMUE L TWD L EIcZLnhas,
SHIZE 2 DEBIE, %MVC DkE &Itk T
M, OEEOBDLELFBERS LS5 T ETH
%, 20% MVC LA ETiX, INfii e & dicREvarsh
Ly T, OB, —E0EIETHEML
felr, & AREETHE ST RBO 72 I IUE 2 #E 1 5
nie 55, Rk E &SI, O



5keg B — o -
10kg B —o—

ANTMEE I0: AE61. 3

Ve | O #Ruanan %
(1/min) s
11.04 %
10.0+
%k
9.01 NS
8.0. K I\\ T
|/ I"“~~~ NS, '
-------- N.S.

70 -u-l 1 1 1 It

RIfE 1 5 10 11 15 20

(min)

SkgBHEEIkgBHFNDE * P<0.05 *k:x P<0.01 N.S. not significant difference

X 1-a

5kg B - -e-—
10kg &7 —o—

S RMESEFAMICEIT S VE OFERFAIZL (Mean+S.D)

Voo EF EREEBER

(ml/min)

300+

2501 '

200 1 ) 1

— - — - =

A1 5

10 11 15 20
SkeB & 10kgBHNDE * P<0.05 N.S. not significant difference

(min)

B 1-b SRMSEBAFICEIT S Vo, DEREAIZ( (Mean+S.D)

THRLPICEET 5, T L TCIOME, Do
ok E &1k WMVC O RESLEAIL, IE
DFAEREIE %BMVC 0K & & L KB 5070
89, Zhizd{ bR, 15% £ TH MVC TiF, X
fRick > TRWIZ S B THML 7z mE, O3EK
BIfERIc—EDREBERT, EFRBTZ &
BMEE RS A Z LA TE, ME, LHEEO

Mo AE 81X %UMVC Ik ViRE Y, IR
FEBFRICIZEBIFR T H B0, BIED X 5 IEH
iz BT TERMEERE, BE BYH FR
YEE), $REO XS nEBE, BE GHEZMH
LRMEBIE LA TWS, 7275, BRIED#E T
X, 20X 5 BEDEW, Bftiic %MVC Tk
¥50 TR, HokE&LHBELEAGRTVR



ANTPER Im: FE6l. 3

5kg B --o--
. 10kg B —o—
e —=
(ml/min) %%R&Eﬁﬁﬁ
250+
200+

AITfiE 1 5

S5keE& & 10kgBRINDE kP <0.05
B 1-c

L2055, SEIOEREFRKICEY 27
I3 ARICEBWTS, Lind? 513 Lk & [ U
BERLTWS, WThicw L EREEICRT
BIME, DHBORIML, [BEEITHED 5 Vi
HEMBEMHIC L VBT HLEZLADY, 20
BFE, oML ) B 5 MKEREDHEA
2k B EDEZRY, IEHI BT 5 REEYH
MOLEZBREZ RS, » 5V ZIEHOHE
ZEBORIAY, RLLPRENLTHEEICEH
HAEPRICERYY T30 TRV, EEZ D
NTWBH, EEHEL»TiXiV,

SEIDOERICBVWTIE, £1 TRT L5 ICIHE
WIEE, #ERIE, SEHMmE, L0 374001
e, Afho—EREBORER, AREDOTH
R BEME~OEESLA LR, Thb DMK
EEVAMBIERFE Lz, Thbik, BESRM
HEENC BT AIME, ODREOEDOBEOHRE L
—HT550TH Y, SEOARHGERESEREE
BTHHEILERLTNS,

SRMEBFO VEIZ2>WT (Z0#HED L
BEEERMEERC LS50 TH 3 28), KED
BF%BM)G)Q)IO)IS);: J: 6 & igj‘m?—é : kﬁ; '217‘:}7\&) Bn
Tw3, LaL, IfE, LEEOEIEE - E

10 11

% %k P <0.01
& REEBIATHIC BT 5 Vo, DREIFIHZE(L (Mean+S.D)

i
(%)

80

60

40

201

15 20

(min)

N.S : not signiﬁcant difference

(Mean=+S.D)

: | 1
5 10 BEE=E
(kg)
Ve —-0--
Vo, —o—

2 HRMEBAFTRE L VE, Vo, HNE



D LIRS bR TV, Eiz, E#ED
BALizDWT b —EDEADB 2V Vo, Vo, D
LERMEERICBIT 2o T S R, B
—9'—6b;_i@ﬁrﬁ]ﬁ;fiV\3)4)6)9)10)16)°

bhbhOFERTIE (R2, Bla~cDITEK),
VE, Voo, Veo, & bICEREEB AR & & b
Ao, Afihd—E o REE D
b, ARREEAS L, BUWRECHECEET S
BlE L 57z, £72, 10kg AR CTOHEMH 5kg
BROWINE VS EEIZKEL, VE, Voz Vcoz,
LLAROMEITKE LEMERL, ARfOR
BRI KT LR VW I LERLT WS, Thbd
DRERIZ, BESRMEERICRT 2ME, LiFg
L AREDOERNELTH v, ARTEEEEOHM
7 VE, VOz Vcoz ThbabNDdI EERLTN
5,

LIAT, @20k, VE ® 10kg AT
DMK 5kg AR TOMWMBOK IHERL
DI LT, Vo, TOFNIZM2METH - Iz,
Zhix, 10kg AR B WT VE OB Vo, ®
BinEKEL LEDL-TWAILE#EKRLTW
3, ZhicxLT, BiER+ Tix, Ve o850
R Vo, DR D HIZHAEBHRED 80% £ T
—EThHHILBHESNLTRYIOM, ZoZ
PHEZBRBIE, VE N Vo, & 0 bAkE 1
T3 T &% RMEEBRF O RIGE DR Tid s
WhrtEIbhD, bbb, EREER T O
Vo, GO RBEEE I & - THMNT 3 25,
VE OB Zh L HIOBFcL Y BIBI L %
YLD Th B, BE, HERMEBHD VE OB
I FI >\ T, IMEHAOILEZBRENT S
DY, IEHOHMBZAGENTHE0/ L,
E2 5N TW3BD, FHIZHEL TR,

WEFhIZ LTS, Campbell 53 08EIC X h
i, E# AT VE 25 70 [/min DL T, #K
1 omicxtd% Vo, i 0.5ml 28z %
ZLiFnL, ThEHEALTEZXSLLIE, 4M
DEERTD Vo, MIMI T & A L1 VE B0 LL 4+
DHEFTR-TND LHNE 5,

B
DEDKRLY, ARBREDOT L E, WRH

AT IO E61. 3

HEBNLUS 0 BIRE O 7o W EE RMEB)IC B
THRHRSE, BREIGE, RV APEH &R,
EEBR L L b T AR ML, Ehid—
EOREELG L, EBKTELBCEAL, £
DIMORE L EB OB KA L, Frfeheh &
TEBARTH - 720 T ORFFEIL & E BRI
PEORML, BESREGEROIME, LHEOE
{LLAKETH %, ThHDFTRIX, bhbhrH
#, ICU R ETHEELTWAEES I ES
(BhWESD) % L7e &b, HAEE) (S RME
B) BTk )OREANDY, =XALX—
FEBLEBAIZLERERTAILNDTH D, LI
F4=wv K NV T%# 572 CPAP 2 IMV =
DM EEZ PBICEETH Y, BRI¥NTFE
iz & SEBMBOEREL, LB L 2 MK[LETEEH
L a—NVBEDAR TRVWILERTLDTH
5,

X

1) Mitchell JH, Wildenthal K : Static (isometric)
exercise and the heart: Physiological and
clinical consideration. Annu Rev Physiol 39 :
369-381, 1974

2) Mcdermott DJ, Stekiel W], Barboriak JJ, et
al : Effect of age on hemodynamic and
metabolic response to static exercise. ] Appl
Physiol 37 : 923-926, 1974

3) Asmussen E : Similarities ane dissimilarities
between static and dynamic exercise. Circ
Res 48 : Suppl : I-3~1-10, 1981

4) Kilbom A, Persson J:Leg blood flow during
static exercise. Eur ] Physiol 48 : 367-377,
1982

5) Lind AR, McNicol GW : Local and central
circulatory responses to sustained contractions
and the effect of free or resctricted arterial
inflow on post-exercise hyperemia. J Physiol
192 : 575-593, 1967

6) Wiley RL, Lind AR : Respiratory responses
to sustained static muscular contractions in
human. Clin Sci 40 : 221-234, 1971

7) Lind AR, McNicol GW : Cardiovascular res-
ponses to holding and carrying weights by

hand and by shoulder harnes. J Appl Physiol



ATMEE I0: BE61. 3

&

)

10)

11D

12)

13)

25 : 261-267, 1968

Lind AR, McNicol GW : Circulatory responses
to sustained handgrip contraction performed
during other exercise, both rhythmic and
static. J Physiol 192 : 595-607, 1967

Myhre K, Lange Anderson K : Respiratory
responses to static muscular work. Resp
Physiol 12 : 77-89, 1971

Schrijen F, Ravez P, Candina-Villar R:
Respiratory and circulatoty adaptation to
isometric and dynamic exercise in chronic
lung disease. Clin Physiol 4 : 371-378, 1984
Kilbom A, Persson J : Circulatory response to
static muscle contractions in three different
muscle groups. Clin Physiol 1 : 215-225, 1981
Mitchell JH, Payne FC, Saltin B, et al: The
role of muscle mass in the cardiovascular
response to static contraction. J Physiol 309 :
45-54, 1984

Hollander AP, Bouman LN : Cardiac accelera-

14)

15)

16)

17

18)

tion in man elicited by a muscle-heart reflex.
J Appl Physiol 38 : 272-278, 1975

Martin CE, Schaver JA, Leon DF, et al:
Autonomic mechanisms in hemodynamic
responses to isometric exercise. J Clin Invest
54 : 104-115, 1974

Bosisio E, Arosio A, Mandelli V, et al:
Ventilatory and pressor response to isometric
exercise in normal subjects. Resp 40 : 337-
343, 1980

Karlsson J, Astrand PO, Ekblom B : Training
of the oxygen transport system in man. ]
Appl Physiol 22 : 1061-1065, 1967

Sipple JH, Gilbert R : Influence of proprioce-
ptor activity in the ventilatory response to
exercise. ] Appl Physiol 21 : 143-146, 1966
Campbell EJM, Westlake EK, Cherniack RM :
Simple methods of estimating oxygen con-
sumption and efficiency of the muscles of

breathing. J Appl Physiol 11 : 303, 1957




