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I FH#

T AU A D2 — 8=+t (K.Cooper) H19604EMICIRBE LAz 7V Y A2y 44X
(Aerobics-exercise) W3, VaF vy, AL IV, NA VTN, Ut —F v I8 kT
ELTVAWSHHETHFRMITEE SRR ARB L7z, 77— LB Lz 7o
7 AT 799 A4 X3, EOMFER OB, F0BR, F7-PRsR OBREREROR
MR E LCHHE CHEBORBEITER SN T WAL 0w -—mma | 5 | ST 72 EE)
RN R 2 EEITEICH Y, BERBAHKITB W THAAH BN 215H L, EH)
T MRS BB ROAETEREE &M LA 0BRGP ICEE LY LA R 0L, £
\EB ORIV DR ko oA H, ERICUHELEEE K OEENRE ORI EBTE 2 5
ICHE LRSS, FHm Ik S8 2 0 SIRE ICREE e W B 0w m e )

o NG, BB 514 REFLUR, BEREBHTL2TFERLE L CEGITRETS
TCHTE AWENIEH L T A%, ST EE, e ABPERNICER ) AR, Mk
TIEMHALT 20O FEE G HEATHER L W2 2200w wmmn A HEORATEEIC S
W, filA NTERE K OERREIZRR 5200090 BATEIRIE, H4 OEEBEO ]
BV TRWERZ 2T CHENICHE SN SO TH Y, e AN - THRITEERRZ %
bDTHRYO WA o BATIRGE R OB 8 4 OEFEBRSE, B EBISSIC L - Th L5k
Rl bz b0m®, RITEER HEOMEL, He N 2 ZHREOHETSH Y,
HARNDEBE L R 592,

KRR, BLod ) 2BArb HEOBRTICER L, ST EEES R U4EEEE : LT
WL, AEWICEE RN ANL OOBFEHEICOWTHRRT 2 BN CERLAD
DTHb,
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1. A

WERE L, BRELBL2AZ T[RRI, £91E, BFN242E59F D154, KF4220%
285 D6/ TH 5,

BERE O BRI, BF4 Tablel, WFA Table2l/RT E BN TH b,

Table 1 The physical characteristics of male

N=15
Age H(cm) Wi(kg) Non Fat(kg) | %Fat(%) |Am.Wat.(kg)
M. 24.20 170.20 70.61 57.25 18.80 41.89
S.D. 5.86 5.83 5.65 4.67 4.93 3.55
Table 2 The physical characteristics of female N=6
Age H(cm) W(kg) Non Fat(kg) | %Fat(%) |Am.Wat.(kg)
M. 22.00 164.50 55.23 42.58 22.93 31.17
S.D. 2.83 4.74 3.61 3.01 1.56 2.21

BRI DWW, = S HOEARENET (Body Fat Analyzer TBF-202) Tl L7z,
2. EBFE

EEE, TR CBATEBIR I BT ABFEENE (TVoe#d) Fof ALHHIzow
TlE L7,

VO:, “EbFEHE (LUFVCO L Hd) K OTHRESE o KRR AR, EEE—
H DRy F<—2 A5 5 (Morgan, benchmark exercise test) 2 & Vil L7zo

LB BB ORSRE, RE~ V7 v MEo s —A15 (Marquette.Caseld) CZREL R U
BATRED 7 — & & iR L7,

FATEIVE, SATERIL (TWTLEHRT), H4TEE2 (MTWT2L#3) R UHATER3
(UTFWT3E#HT) OZHIHE Lz, WTHE, BT E T IS LEIERY 2 L vwikiT
U720 WT2iE, BATRECHE % B T ICHIE LG4 O Btk  BifE & U7zo WT3IE, HATHRCH
AT R0 ORiHE D BfE L L7z BATEENL, WIS E060mOMEE IR E L7 b
Ly IV ERRTEE2, WTL, WI2ROWIT3IE, &35 Hosffdge L,

W, BATERN & AR O AR E IR 2 o ole, KT -4 & LCEBEMEE (BT
BEDL L #5d) BROSIALES (DT EHT) KonThFAIGHoTF— 2llE L,
TR T, BRI X A EIEY (Recovery) 120V TH3HTHMOF— ¥ BINEKL 72,

I ERER
EEROFERIE, BT-95Table3, LT A Tabled!iZRT EBY ThH b,
FEERNT, R USRITE, F-REMIICBT AR AFOiR, “BILKRERLTLL
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Table 3 The date of male's walk-test Net5

HR Vo2 | VCO2 fR VE VT |PaCO2| VDNT | fC Vs Qt Sa02 | Pa02
Sit.P. 715 31456 | 298.42| 16.91 9.88| 610.02| 41.91 029| 68.06| 81.54| 561 9515| 875
Stand.P.| 75.5| 387.85| 360.87| 18.80) 1164 | 638.88 | 4043| 031 6925 8512| 6.37| 95.68| 89.33
w1 91.3; 834.77| 708.41| 2396 22.03| 886.82 40.14| 0.24| 81.93 123.01| 10.43| 95.39| 91.31
w2 91.8| 949.12| 882.81| 2593 2543 | 981.65| 4043 0.21| 86.77|129.66| 11.12] 9552 | 91.45
w3 98.7 | 1058.1 [1013.15| 26.82| 28.94 (10486 | 40.05| 0.18| 90.81} 131.13| 1195, 9572| 92.1
Recov. 78.4| 5951 | 58447 | 2013 | 171 | 84374 4046, 021 76.74| 11214 | 825, 9558 | 91.8

HR:beats,VO2:mi/min.,VCO2:ml/min.fR:/min.VE:L/min.VT:mi,PaCO2:mmHg,VD/VT:Ratio,fC:/min.,Vs:ml,
Qt:L/min.,Sa02:%,Pa02:mmHg

Table 4 The date of female's walk-test

N=6
HR Vo2 | VCOo2 R VE VT |PaCO2| VDNVT | fC Vs Qt Sa02 | Pa02
Sit.P. 65.5| 327.05| 23869 16.42| 9.99, 607.66| 40.13| 0.34| 6760 78.22| 550| 91.00] 73.13

Stand.P.| 71.0} 367.04| 282.09| 17.04| 1144, 616.90| 43.34| 035| 6848| 8280| 598| 9229 7540

Wi 945| 7306 | 524.73| 21.99| 19.16| 891.72| 3764 029| 79.25|116.28| 11.96| 9278, 96.74
w2 94.3| 834.56| 637.71| 2567 | 23.04| 90279 | 36.64| 0.25| 83.37|12447| 10.36| 93.75| 79.91
W3 104.8 | 867.11| 66827 | 26.44| 24.67| 947.54| 36.47| 0.25| 84.89|124.72| 1056| 94.05| 803

Recov. 69.5| 49417 38413 | 17.23| 134 | 796.31| 38.43| 0.28, 7244110598 7.7 | 9450 8211

HR:beats,VO2:ml/min.,VCO2:ml/min.fR:/min.VE:L/min.VT:ml,PaCO2:mmHg,VD/VT:Ratio,fC:/min.,Vs:ml,
Qt:L/min.,Sa02:%,Pa02:mmHg

HHESF 2 FLIHITLIcbDThH L,

BN DWTIE, B E I ORBENE BT 2D IWMMNESEDT— 5 2 llE L,
FEGLIZ BT B VO0uld, BT179314.56 £58.81ml/kg/min., 2¢F%372.05% 102.03ml/kg/min. TdH > 72,
BB BV0eld, BLHECENEIHEODH 5 Z LD LN, & LTI BnT,
W B B CHEIC AR EOD B 2 LY b vz, A, BT74%378.85£75.5ml/ke/min.,
T-H%367.04£113.87ml/kg/min. TH o 720 LT TILBEN K ONAL ORI & B B A&
RO LN ol PP TR L ) IARBITHEE R T 2 LR SR (p<0.05),
VCOUE, FEALASH-T-7298.42459.28ml/kg/min.,, ZF-45238.69147.72ml/kg/min. TH -7z, F72
VAL BWTIE, H79360.87+65.51ml/kg/min., LT 4°282.09+£51.64ml/kg/min. TdH - 7z,
VCOAZ, FlE IO HENIZ I L TEWEE R T 2 E PR S N7z (p<0.05)0 1
Y722 ) otk (BUTFVTERRT) &, B3 T7610.02+£151.98ml, & T 2%607.66+
174.3MTml T o 720 FRMMIZ BT, HF7638.334140.86ml, ¥ %%618.90+214.54ml T
Hodze VIIE, Bl bR TVAOLRBEI L AHEOEIRE LR DD TRLDP 07,
F70, Bk QEEEIHEFICRE (CRDLNS, 15MY% 720 o0HlE OUFQe i)
i, A FT6.6140.67/min, LF7%6.5011.32/min. TH - /2o FZMMIZBWTIE, B
F-456.37+£0.76min., LF-H$5.98+1.28/min. TdH o 7z, Quid, oL b ILALO S AL HHE
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LTEWEZ AT &AMk s 7z (p<0.05),

WTLE BT A V0L, BT49834.77+117.73mi/kg/min., 2F55730.60=+114.84ml/kg/min.7Z o
o BREBPERBEMICEAEEDH LS 0, BHMLICHRL CTERESKE ERTLI LR
R E N7 (p<0.05) o VCOziL, BT H708.41+214.72ml/kg/min., LT H3524.73+
72.72ml/kg/min. TH 272, T T THVO LML, Bie & b RHAITIER L TVCOoIZk & 3D

RD LNz (p<0.05), VTIE, 5FT14886.82+261.40ml, ZFH%891.724195.23mlTH o 7=,
WERE MW EEL D B, BFICHBRL K TORPREREERLL (p<0.05), F1MH
BRICHRHMIC L C, Be b RERMMOHH 2 LRI (p<0.05), Qu, BT
7°10.43+0.881/min., ZLF411.96£4.97)/min, TH o 72 QD EEAICHILL T, Bk bR E
Z BRI S s (p<0.05) 6

WT2IZB1F 5V0:0d, F72%949.12+101.96ml/kg/min., 20F-%%834.56 +136.02ml/kg/min. & #
BREBTNT Y FEH L%, WILIZHE L THZ L 3 V0UZH100ml/kg/min F2E O BN
Shiz (p<0.05), VCOeiE, B7-%5882.814105.52ml/kg/min,, ZF5%637.71+70.67ml/kg/min.
THole TITHVOEFEMKIC, WINCILE L TH A & b VCO2IZ#100ml/kg/min. A2 EE D HEHN
DR S 7z (p<0.05) o VTIE, 5374%981.654321.34ml, KF%%902.72+122.50mlTH - 72,
BB T, WTHIZHE L T#H100ml/kg/min B2 B OB IR S Nz (p<0.05), KT
KBITAENEOEMIEIARE RO T Lo, QuE, BFH11.12+0.76/min., ZLFHS
10.36£0.99/min. T&H © 720 C T TEWTLIZ IR L TH 7058 1/ min 2 O NATH0 S5 57,
ZFCHWITL FEEOREZ R L7,

WT3IZ BT 2 V0, H7751058.13+£104.42ml/kg/min,, Z0F73867.114148.44ml/kg/min. T &
o720 P DYEEENEEED 205, WI2IZHB L CEBUECREREMOD S 2 & 255
AN/ (p<0.05)o VCO21, B T41013.15+110.67ml/kg/min., &K FH3668.27+
52.04ml/kg/min. T - 720 FFTIEWT2IZHE L CENEICK S RBIMATFER I LD (p<
0.05), WHFITBWTIEKRELMINEAd o, VTIX, BF5%1048.6+322.83ml, LT3
947.64+219.31mlTH o7z T ZTEWT2ITIE L CHIc L b, S LIRS MM HERES L

2 (p<0.05)0 QuE, HFA711.9540.72/min., FH710.56%1.06/min. TH -7z, 2Tl
WT2IZHIR LT, Bl bRRBEOKMETHRE L Cnb Z PR SN,

i, BATROEBREL, SWERE & D BTEEOME LD > THHITHEEII ~ETH b,

EEENZ B 5 V0, FB725595.14113.69ml/kg/min., 22F-H%494.17 4152 5ml/kg/min. T &
o720 BULEDWHFEMIBHEONT Y F I 5, AR THREMZRLTWS (p<0.05),
VCO:Z, HF4°584.47+144.11ml/kg/min,, 2CFA%384.13+62.64ml/kg/min. THh 1, VO & [F4E
WRELRETAHRI N (p<0.05), VTIZ, BFH834.744£139.16ml, £« T #5796.31=+
272.03mlTH o720 VTIE, VOLELUNVCO:D L ) L REZIETFTRBDSN Lo, QuE, BF
#78.250.99/min,, ZFA7.7E145min. TH o7z, & 2 TIFERLE DITHMBEIZK S R IET H5E
ANz (p<0.05),
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196044 LB, Cooperfihic X DR Sz 7uv¥ s Az s 444 A, VaFr il
Y, AL3I VY, HEER, ¥UARCY  —F 0 7%, HE L OFEMEREER & LTRY
S MEREOGRATEH S NCE /090909 wem e L ST O58E K U84 2 3
RHUXC B CTEER LD, HEEEO P CRELHERT 2 720100 4 Ed) 8 R OES) 0 if
JERTRIRT B Z L IER IR L VIRl o T po w2,

ARFFES, FITBIEOMEIC L 2B OVOUAZ DWW TR, 49T 2 HRTEBRLAZ L0
Thb, 2F Y, BFBCHTEEL ~EICL, STMEE B LA ICE LD V0D
HACHF Uz L7z R b 2 8152, ZERLLDOTH L, ShiE, HEORITED % @
R & LCHEBL, ZEMICERE 2 RNICI D At /o0 0kt 9101219 1920 L jadid % 728
D—FETH b,

WL, AT R OIREIIC B A V0 R T
VCOD %&@ i , Figl ]j’L U*‘Fig5 - ﬁ ﬁ) j‘L 2 v E mll-'/ij/.;oi;elation between VO2 and VCO2 in male's walk-test
Y Chh, SOFT TN, BEOREERY | gl
ZEALRFEOELEPSITEEOHEIZL o a0
TEMTHILRMRTHIDOTH B, KHf s
BT db 2 R & HATHEOWTSIC 54T 2 VO *
UVCO:DHRE, B b2568r63.06880
BWMEROLIENTEDL, TNEHRFTHIC
B 2 BiR Y BTEOMES, FALH R OE
KRR SR 52 52 8 R BT B b T | Fos Relation between VO2 and CO2 In female’s walk-test

—
B75o FAFEHICBVTHIRY BFFEGIE |
Vs, FHOBRSTFRAERSL EVI L1 |
LY, WROESES G LCRBR | w
UMM IR E 5 2, RHEHE LTPE | o
IEROTOD EELDOOTHEYH, | w0
7 A U7 AT & T 2 AT £ B e s o
ARH DML, W S 10D KA oA
EFRLTVWALBLDTHAIVO  L1hlo7T, LDLLOBELEENICEY Aho oy A
oW A X E UCHBITEB R AT 570104, K3 GEEE SRR T 5L 03
BTHLEVI ZERTES, L LWTICBIT V0L VCO:E, (LM CHRET
BT HORBEOHFHIE YA 27 0 s AL Y44 Xk LM 97 mm e p
LTRENLOTHY, SOHIEAIBE LTEVDLDIZTEDIZII5E0A— vk
S % Wb BUER DB B LV Do

DEI, BRI BITABEOTEHARRL BT 220 ICVD/VNTO LR 54T L7z, VD/VID
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IhERIL, Fig2 R UFigblc R 6 N5 & B Y TH 5B,
L, AMHICER SN2 WERSERA
CHET 2R EBREOLRLERT 270
DHDTHD, 2FVARICBITLBEDN
MR RHRE L W) B, LERT 5 AR

EWVR D RELC BT BB VAL Tl
Vmwmmﬁﬁm%%%%mbfwéﬁ,ﬁ
TEBOBIHE & HI1226% 2 520% L& T
HEMAERDLZENTEL, TN, &k
ERCEENICHS L wERFEH & LD
CAHRIMCHRR SN TWAZEZRLTWVASE D
DTHY, MEFES 2V, H5HVEEEMIT
LTHEAL LD D, SHIkZMITARETO
Fidk b BT VD/VTO LR LT 85 L w
I L ERFERTADIOTH D, ZOBHRI
HARPIZ BT B 2RO % 50 BRI BB
RFEHRYICH LI ETNEZ EE2HIE
BThopo9m, OF )k W7z D 17
A, L 0L OWMFELHENIZIY Ad, AEE
AR L TR EEZL L LS
TEDL, STREBVWTHEEHI YO
W HGRT E T AHOEEET & L CohE
FIME VI BEPSEZ L RO, 614k
T2 HD R L D B &) R
BAODTH b,

Fa e (LUTPaOipd) & R bR FE 5
£ (LTPaCOMd) OB DWW T, Figd
BUFgIcRoNbEBYTHDL, PaO L O
PaCODEALIT BT h, EHHL A & RIS
BTN 2 EAFHERTE S5, PaO: R T
PaCOEMT B L) T L, RN TORERE
DERFEEHE LB, THRLREOER
EPRINL TEROHBEITEoTnD
ZEERTOLDOTHY, HATEIEOMES
BADTAGFERZIVEBDBDICLTWE &

11) 12) 13) 14) 16)

F R U BA BB AR WA BEOBM BAORE #

Fig.2 Relation between V D/ V T in male's walk-test
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Fig.6 Relation between VD /V T in female's walk-test
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Fig.3 Relation between Pa02 and PaCO2 in male's walk-test
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WALOTHBINN, DOF ) HITEOMEEIC L B BRTEEIEDNHE LIV RERLDIZILT
ERRI A OB EEZDLEDTH D,

Figd & OFig8id, L% (LLTHR#RY) &1
Bl 72 ) oL E (BT Vs#Hd) DBRIC
DWTRLAZDDTH D, 2T HITED)
O BB R B B RUG & i % Ml 724547 5%
B2 B W T A4 ORI ICHESTED &
Nb, ZHUL, HATEBIC X Y HRAEMT 5
B, DHHELHEML TS 0TH
Bo DEN, EBREOHMICE D BWVIAR
LD OWMEEMIGT 5720 ICHRKE Vs
}: 36 1z i% 7][] L Tw5h %) ) v@, % % ;J,—}E ro 7‘3: vy , Flg\f Relation between HR and Vs in female's walk-test
HHVEHEMIELTIRD LY SFiE 7 %”“

WY AL Y AR RO TR B e |

FENTEDL, ZITHINMEIRTE D 0|
2 DR EN 2 EB R L L COHRIZIIR L T °
L N A R I Y i
BEARD D &) HE, AR RRNIC
525 EV) MENES O ThH D, =

PEoZ edhs, HEORFTERZ 7Oy AL 2994 X LCERT L2014, &
DRELBEEOH, WA TRE CHGRICIRY L TRMTT 5 2 EPERMICREZID &
LoD T CTH Do FIBEER E L CHTER R EHT 57201003, KERE)
PERBFH L TR ZEDPEREL WA AP 0D,

LAL, SEEHFEEZ HEEEOSHEE0A — b b &) IR HlE I RE L7z b 0
THY, SHROMIEREIIBTERE L BOHEIE L 2 ERE, 72 &HART8E 2 21t
BRI EIZE LB EEAHOMEICOVWT, MBERHZTILESTHLEELTNE, 35
ARSI AN, BEEED L L COERT 5720 0@H 2 HTHEEIZOW
THERTLUENDHLLEZ TS,

Fig.4 Relation between HR and Vs in male's walk-test

vV B

AWFEI, BATHEIC B B HHR ) B EOHESRFEIRME LG 2 2 MBI OV T LI b
DTHh,

REENL, BEORITHEETSH BBH60A— M VICRE L ERERTH b,

EBERIE, UTIORT EBY Th oo

L. VOEUVCOE, WHALIZIIE L TRTIRROA D, RRTHICB WOz T TAS
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CHITRICREIR D & LW B RT LZBAD, S VELoTARHTEHL 2 EFHRINT
(p<0.05) 0

2. VD/VNTOWHIZ, R L TRTREO LD, FoRT7RICBWThBE iy TR E
CHIBICHIR Y & LA H3T LABAY, L 0IETT 52 LMl (p<0.05),

3. PaO2 L U'PaCO:24d, ZHHMLICIE L CHRITRED DS, TBTHICB W TH Bix i) Tk
ECHIRIHIRD & LSO BT LAY, L0EEs I Lo iR ans (p<0.05),

4. HREUVsIE, RHAICIEB L THRITROTA, FRBTRICBWTOREMITTRE L
MBI D 2 Lo BRIT L2GEDS, L8 Rs 2 8RR NS (p<0.05),

5. DLLofER, BEOHTEBD L2 =702 A1 094 X LCERT LS, BirEs
ZHTTRIRICR E SR D & LA O T4 5 2 L%, L DRISMICIRE 2 RMICER
HBIEWTED, DEY HEEEOPIZBI 5T HEER & L CHHT 2541, TX
AIEETRSHERZAL THTT5 2 & SR EHIM N CEARH 2 B0 5720 I CEBEER 2
Lrtnz b,
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Influence which Walk Operation has on the
Amount of Oxygen Ingestion
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(Received September 30, 2002)

Operation at the time of a walk experiments in this research for the purpose of analyzing about the
influence, which it has on the amount of oxygen ingestion. A subject’s age is 19 to 38 years old of 21st
healthy man and woman. The experiment measured the amount of oxygen ingestion and carbon dioxide
quantity of output of quiet grade, three kinds of walk movements, and convalescence. Quiet grade
classified a seating position and a standing position posture, and walk movement into the walk which
bends the walk a which walks without shaking an arm, the walk 2 which walks along an arm with for the
first time in 45 degrees forward and backward, and an arm at 90 degrees, and walks with a way greatly
forward and backward at the walk 3. Moreover, it measured also about the convalescence of a movement
end. Measurement time is for 3 minutes respectively. This experiment set walk speed to 60m per minute.

The following results obtained:

1. As compared with quiet grade, as for VO2 and VCO:, the direction at the time of a walk showed the
high value. Moreover, the value with the walk higher than the state where the arm was lengthened at
the time of walk which bends an arm and is shaken out forward and back ward greatly was shown.
(p<0.05)

2. As compared with quiet grade, as for the ratio of VD/VT, the direction at the time of a walk showed
the low value. Moreover, the value with lower walking, bending an arm and shaking out forward and
backward greatly from the state where the arm was lengthened at the time of a walk, was shown,

(p<0.05)
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As for Pa0: and PaCOs, it was checked that the direction at the time of a walk increases as compared
with quiet grade. Moreover, the value with higher walking, bending an arm and shaking out forward
and backward greatly from the state where the arm was lengthened at the time of a walk, was shown,
(p<0.05)

As for HR and Vs, it was checked that the direction at the time of a walk increases more as compared
with quiet grade. Moreover, the value with higher walking, bending an arm and shaking out forward
and backward greatly from the state where the arm was lengthened at the time of a walk, was shown.
(p<0.05)

It can be said that it is more effective to take in walk operation greatly as for the amount of ingestion

of the oxygen at the time of a walk the above result.



