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Cigarette Smoking and General Endurance

Tsutomu Suda

Summary

Pharmacological, pathological and epidemiological studies on cigarette smoking
show that cigarette smoking is closely associated with coronary arterial diseases,
atherosclerosis or chronic bronchipulmonary diseases. On the other hand, the effect
of endurance training or aerobic exercise upon the prevention of these diseasesis
emphasized.

Previous workers concerning this problem have obtained various results and
expressed -different conclusions. In Japan, the Opinion that . cigarette ‘smoking
reduces the physical fitness is not so strong, and consequently, the population of
smoker is relatively large among athletes:

This paper is concerned with the effects of cigarette smoking on the general
endurance by rearranging previous data methodologically. I attempted to consider
this problem critically in relation to the endurance tests adopted in Japan.

There were two approaches to this problem.

(1) Comparison between smoking state and control (no smoking) state of the same
subjects.
(2) Comparison between smokers and nosmokers.

Another standpoint is concerned with the index for detecting the effects of
smoking.

(1) -Changes in the physiological responses to a maximal or submaximal physiolo-
gical work.
(2) "‘Differences of the performances.

The most remarkable, acute effects of the inhalation of one or two cigarettes
at rest are an increase of heart rate (Juurup & Muido, 1946, Parker, 1954, Kerrigan
et al, 1968, Goldbarg et al, 1971, Krone et al, 1972) or a rise of blood pressure
(Parker, Kerrigan et al, Goldbarg et al,).

On the other hand, respiratory parameters such as oxygen up take, respiratory
rate, or ventilation commonly do not change (Juurup & Muido, Henry & Fitzhenry,
1950, Krone et al.,).

Firstly, 1 analyzed the cigarette smoking effects on the physiological responses
to a submaximal load of exercise. I .claimed that smoking one piece of cigarette
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prior to the Step Test exercise increased the heart rate and influenced on the
score. However, this study showed that individual differences in the smoking
effects were large and the effects were only acute, and furthermore, respiratory
functions such as the volume of oxygen uptake, respiratory rate or ventilation
did not changes as formerly reported.

These cardiovascular resposes to cigarette smoking are explained in terms of
the action of absorbed nicotine which induces the secretion of catecholamine (Short
and Jonson, 1939, Kershbaum, 1964, Irving and Yamamoto, 1963, Soloff, 1963). The
nicotine effects are regarded as acute but their transient and cumulative effects
are not yet confirmed.

Previous investigators compared the responses to a given load of exercise for
smokers and nonsmokers, and reported that smokers show higher heart rate at
rest, during exercise or recovery (Blackburn et al.,, 1960, Cunningham et al. 5972).
On the contrary, Krumhorz et al. (1964) and Cooper et al.. (1968) have seen no
significant difference between smokers and nonsmokers with respect to these
effects.

Maximum oxygen uptake (Vomax), reported by Chevalier et al. (1968), Krum-
horz et al. (1964), Raven et al. (1974), Yamaji (1978), is not different between
smokers and nonsmokers. Oxygen debt and the rate of oxygen debt are higher
in smokers than nonsmokers (Chevalier et al., Krumholz et al.) and this finding
indicates smokers disadvantage of aerobic work.

Secondly, 1 examined if the the heart rate response to the Step Test (which
is adopted to evaluate endurance in Japan for young people) can detect the chronic
effects of cigarette smoking. By imposing the Step Test (40cm high, 1 up and down
per 2 seconds for 3 minutes) on our University students of 77 smokers and 51
nonsmokers (men, mean age 19.3 year), heart rate was measured by the record.
ing of E. C. G. at rest, during exercise and recovery period.

Physical characteristics and the total score of the Physical Fitness Test are
equal between two groups. Result showed that for these two groups (they were
almost the same in many characteristics, e. g. athletic history and usual physical
activities except smoking habit) the heart rate at rest, during exercise and recovery
period were not different. One year follow-up study of the Step Test for 29 smokers
and 10 nonsmokers revealed no differences of the heart rate in these three state
of the Step Test. ; : ,

With reference to endurance performance, the workers (Parker, 1954, Karpovich
& Hale, 1951, Reeves. & Morehouse, 1950, Cooper. et al., 1968), using different
methods, reported wvarious results. , ,

Among them, Cooper and his coworkers concluded, from the cross sectional
and longitudinal study of 419 air men, that cigarette smoking brings decline of the
endurance performance and affects-the training etficiency.
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Thirdly, I thought that 1500m Run which is adopted in Japan for Athletic Test
for youth can measure the cigarette smoking effects. The working hypothesis was
that smokers should show less performance, even if they attained the same level
of the Step Test score as nonsmokers.

The results obtained supported this hypothese with the comparisons of two
groups whose smoking habit was different but athletic history and usual activities
were the same, smokers were observed to be late at goal by 23-57 seconds (P<{0.05)
than nonsmokers. Among smokers, those who smoked more than 10 cigarettes
per day were significantly inferior to those who smoked less than 10 per day.

The total score of the Physical Fitness Test and Step Test score of two groups
were almost the same. Consequently, I also confirmed the results reported by
Kennedy (1931) and Cooper et al. (1968). :

For aged subjects (80-59 year men in my University), the results of the Adult
Physical Fitness Test suggested that smoking affects cardio-respiratory functions
chrkonically and cumulatively and harms aerobic capacity.

That is, in this test, 97 smokers’ arrival time of the 1500m Fast Walk was on
the average 44 seconds worse than 36 nonsmokers’ arrival time (P<{0.001), though
other items of the Adult Physical Fitness Test revealed no difference.

In short, no obvious differences between cigarette smokers and nonsmokers
of young population were acquired by means of the physiological responses to a
maximal or submaximal load of exercise. While remarkable differences between
two groups were obtained from the data measured by the endurance performance.

I discussed these cause-effect relationship in terms of the action of nicotine
and carboxyhemoglobin (COHb) inhaled by smoking.
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g2 NEHEDOELOR TR LTER YREOWTORBIIR Xl HEDOEE
%, RHZT, BWELEOREMLEEND, BEANOEFENHELMCIh, FOTEMAEM
TRTVBEL b bT, BERHLEBCENLE - TH4DELIEE- TS,

L L, RWEESFLEORER, FECKBT EAESMETHD, brEHLE
WTh, REPERLETLOBHFEEND [Ho o) LIEhTvd 2323, &g
S THERELRVEOBVE - Th DB, &— 4 o L — 2T o HMFEH AEERD
B d LSO RERE, S »y vl vy RERBLT, BENEELEETRD
LVCIORBITERDOFCRAVRAALTEDY, FAREREOBILIVLBCHB I 2H - T
5550 L L ) LEERREDPR TR UL DI, Ao EHE-CA ik BE
DEBELE > TWATHOKERE 7 7 7 BEEM oM b0 BRLHI/MERH 0L T D,
BT IBE N RE LT B ETHD, DT L, EIIEEYEBC LTWBITh 2
b, BERGER AN GRICRIET BT MAN DI, TORMTrhT
AT, BHEIREET - F 0 WELF-> CTEREPLEFLEHE CERVC2ERLTY
B

LBk, ZEED Do TEBEHME LT, RELELIEET L ERCH b ER, bl
WRERETAD, SO I o LS AMEN T AMEYBRET LB TELED TS,
T OBE, BEM ﬁiﬁ%’mﬁﬂiﬁ@ﬁhf%%‘é%a@m%ﬁ%&&m?&mhhémi %, 18
F%&%ﬁbf@ﬁ%ﬁﬁ%f%é#&,D%@ﬁ%%kﬁi?%%ﬁﬁ@G%,#% B
B RETRBEGCRE R BT 5, (B L HAMERICEIT 5RO Sy B L,
FEDD, OEOHERELHREC ST EFFALLFHET 2 b bhTws 7 ANk
HEELTREZML 5, &0 IRBEERE L1,

<#E&E>

L FEAMLDAOENBEC OV TORBOBE L OWTE, AY—F, 27—, 5, Et B
e onT, £EUTLBREHREE LT HEEEI »bibhTni, UL, ThibofREodRT,
RN S BHBITIE L AEHH LTy, (Lombard 1892, Harley 1894, Hough 1901, River 1908,
Carver 1922, Bates 1922, Hull 1922, Willgoose 1947, Reeves & Morehouse 1950 7¢ &)

72, BB TR DY ET AEFOEMEOE T 2R (Blicky 1915, Johnson 1918, Froeberg
1920 Bates 1922, Carver 1922) ®, KIGEHOWEA (Fay 1936) EEEA A Wic v d—= v A« T2

T, BERHRORBEEOERR Y NN Le® (Heimstra b 1960) 7o KBRS N D,

“D%Ld\ﬁ‘%f &Y BT TedEHAE! OSSOV TR LTE L,

et o diE Survival) ~O N OB D OIEETH b, AFRE T, T o8By ioT TBHEED]
LEidbi, ARCEENITEEL, TEITS5 2 Co [F84H] XEECHD, = OFTEMEINE, (E¥iE
J1 (work capacity) LI EBEVH LT EAHELD, FOBRBICHON, BHHENIEEES (aerobic
work capacity) ThH v, HEOEEOHFEOEEL ML T35,

INET S LB EAME (general endnance) 1%, HRBAMICKSITAEE G, Larson 75 (1964)
DR L, HHFALLTRERROFAMOFEERLELLIORBL TV 5, HRAMELREOMGRIZD
VCTOHRILELD T, BERTNEBF LA V0T, ERARTFRERFOBERTRE TV 5,

O EEAMYIETAFEE LT, IEIFRTERELRLY, HAEEE (physical resources) o
BEEE LTI, BABRENE, PR (performance) ORIEL LTk, BAEAEERE®, —EE
BEDEMBSEL FRDHTF bR 5.9 METE, &5FARY, Tz (FERHA performance) DN, G
FHET 2B E, BRDDHCIREXTOARCK T 5 BRI, %ﬁsﬁvﬁ? (physical resources) & L
THHBTAHCIER U, MEOMEYHERL X5 L8R, '
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B LRI A ChE COMBABIE LT, EA A975)™ 1%, BHAMCRIETEE
DEELYFHET 2 HEE LT, kKHLTE>Tw301E, O UHEKRZR DT OBRER LI
BRI o IEBE T 5 ik L (SR L IPRE L OEY B TS Fikab D, IbIHEoNSRE
BHEMEL TR, ORATHLCEIBRAERCRTS ABURIGOEL LHRTIEEL, @
{E2Epk# (performance) £D4 DIEETEIEENELORD & LT3, /ML HERN
WIZDORRICIL T, Bleoton, BlhokEREEYL LB REAEH IR T
LHROWEXBETH T, BAAHNE s HEAEEH L, BENTRERBECRES
BEBCOWTOERYL LT, brER ST 2EIER LOREEEOBARNTEREL LT
BoebhTws7 A ORI, TORBEHBEIE T EWIHEE LTS,

H1E @@@f;ﬂai_ﬂiézﬁﬁkﬁﬁﬁb BT 50, E ﬁ&?ﬁnﬁfimk
T BRI

CES 2 DI E B RI0008E O LB O EBIER oL THbR T W B DL, FA
DENTHY, REMLE D1k = =5 v (Nicotine) &, —m{b%E (Carbon Monoxide, CO)
T, EBICH T 5 BT AR 2o 2BIEFR LTV B,

ZTOBED T LA, Y, FAKROREHECLBOBRECL LS @@%ﬁk
e, MR, BAE, TURL0EIAEY =T AL L EBEELAE CRAIES Z LT
L5RGOBRETHY, RABCECCRIFTEECOWTHET DR, RO LDORE
NN LOMBERBTTH O, FOMORERESh, 00X kBIX2FkoT w5,
EDXSIFCHESh, 55 VBETH00, Lok ARBHIRRThER bRV,

1. Nicotine DI « {LBHEEN DI ~

BMEEII LB I AROEES T OWMAR L5 T 1 —2mgd nicotine ¥HATEEED
NB23, PETEETREMRCNTIHM 52 EHEOREC X - TOREE R
PERDBD, FROBHC I, TRME~ORES B\ BRSO REC X 508K
DY & RT3, mmmmméamx@,H&@Wﬁﬁk%mﬁb,ﬁﬁ%m%K%E%
PEH 35 48040

Nicotine ‘7)%@%%{‘?}@_551?%% X D% ¥ Lt Larson (1960) @é&nﬁ‘”%%}:ﬁ
LCroBELETEhbs THBETNEADABB LTE L, SR

FPEBARH T oW, BEZIEHLCEDTHL EVIRELH D, 3K heavy
smoker TIXEVEWVSHMELHBH, BLCOBEEEBABIIE -LELBRTVWS, 1
~2KOEE L, BRNYEELRHRCHLTHREELRETEE WS, BRTsm<,
i oEA LRI BT 3 g c, BEZOLHEITIEREE L D zﬁm&f% D, ﬁﬁﬂ%ﬁk
L OENFHRUT VS,

Heavy smoker R bh % oR#OILTHEYL, B =25 v hBIED, Eﬁﬁﬂ%t&ﬁ%mxﬁ
EROEREHIR-> Tk, MFPFFREBEA vy LavEoBEOMMIBERIRTWSE0
®, s L5 epinephrine DMIMCHETEOTRAEVHEVIFBERL IR TS, Shi
BI#E LT, B L 2hBEOHNC VT, ThboMgERE, %5 LoBELEChrb
LAGUWROETRERH L2285, LOVBEHMT, IIEEREOBVERE LTEEBOARD
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THEY BT WD, Flofick+ % nicotine O AOEEY, EEERCHAPO 7Y 2~
YVORBSEHABOBERRL, 7+A7 75 vOREDLERBBROBNIHEID AT
58, ThEiBRARBLHRAN I E O EHBEIGL ORIV TIREOTHTH 5,

Nicotine OB KITTIRIIEA L, M, 4B, BERH, BARY BRE vz
Ty EAOBE, B MK, WX OBREAOBERL Y, SBboNEL LR TWEH,
FRONEBHFCRTABEINE LD L3EhbAM 2T BRIz XD CTE#TH Y,
nicotine DEAICETAEL VMBI 22b LT, ZORHTOERIELALEATHR
Vg

2. M COHbRED O, EMEE, £HBHARADORE

BHEAED AT 3 —= v AR, BRAKBRFEREYRET S MK 8T 5 BEERREC
BEEYEY T+ COHb EEH, —AOWEC L LOoREEATHML, #EBRC LT
Rt b, Russel B (1973) 11%0.7%, Castleden v Cole 1110 (1974) 1.3%, Heather
0" Rosemary?®™ (1973) 132.5% & LT W52, HBAMCET L3734 —< v APEBEER
BENICET2HAEATIEIENLERE L LCEZ LR TS,

COHb 7%, BEEWMAEIFREL LTIL, K& 228 bhTRY, 0 &2, ~E7
v EBERAOMIEE Th X5 O EERE I OET (“anaemic effect”) &, o &
Sk, Wb n “Left shift effect” w k2, ME—~t 7 e A vFlifEoEH L X T,
FAUBMESETIE CO L O, oFEMAN LVl LD, BRCKT S O, 0 BL T2 C
Lz x5 (Roughton % ¢r Darling,% 1944, Astrup & Engel, 1965, Vogel & Gleser,™
1972), =iz, WRBEOHBC L - T, BT 5BKHEEENOETrE22 Li-
lienthal,®? 1950) Z &b #FE2 bR T35,

Ekblom » Hulot!™ (1972) ¥, HEBEz L T2 —~2—RO vy F e TRt 5E
KTk X OBAMEE L COBRAK X% M COHb B OBIfRicoWC, —EHRE TOMERE
MoOBAROBRKRBEEREOE TR, miho COHb BEOCHME X AD0HMSE LR,
FhFR r=0.79%0 r=0.85Th-7c tBE LT (M2) . ZO%A, MmE+Ho COHb
BEENT B OR, RAEEREIL= v e - Bo 45110V, 3HUBEREIED
L (P<0.001THE) , BAMBENE (VOmax) 133.641 7253.301 L 9 F0ET (P
0.001THE) ticoics ‘ :

My COHb E T, (VREER LAY, (20 Eu & i, )2 %= O,
@B, GYEAORZMEC I TR 52, HEZEHL kK& V® (Wald Xv Ho-
ward, ¥ 1975, “h F CHEIhW TWAEEEZD COHb BEIZ BN D %, 1oL 21X, Raven
58 (1974) T, 3.2 %, Horvath 53 (1975) Cix4~7% &7s-> Tk b, Russel 1
(1974) = X % &, heavy smoker “Ci¥, 8.2% 4T 5 L E 5, ¥, Kahn &% (1974
o St. Louis O HBIC 31 576,640% DFEIC B\~ T 1k, BFOEA, JEBLEEER OBEE
DOWEITFNFNTL 0% E L U4.76%, TTOBEITTNRTN0.64% % LU4.10% &5 - T
250 : L .
¥, CO BBC > TRABEENBCHANMCEE LRI PNE DR S v 1T,
Horvath &% (1975) ©#4, 4.3% COHb & L, F#ic Raven 5°2 (1974) 7%, 2.7%
COHb 0y, BERFIVPEDBHEMn o722 &, ki Ekblom & Huot ofERicE L
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100 -%' Lt o s v T 7T
. 6ol decrease in maximal i
o e work time ® o *
50 -,
reo . 50 - b
w w0 "/ . ’ ;
g 60 : //' ’ 4'0 . i
g ;'I —HBCO : 0%
40 /I‘ == HECO : 10% ‘ 30k r
30 Ill .
2 ,,/ -20F "1
104 l'll ’ / ; -
Y 10F k
e o on 30 40 & U S :

v GOPO:I:mHZO K Lot 1 i, [ i 3. 1 1 COHb
a1 @ﬁ@%mm&m/ﬁmo 0T34 6 s 100z 141618 20 22 24 %
DEVEAE X 5 @I (AStrupfb ;/g decrease in max. VO; ;
19661z 1. %) ) - . : T

S 30k s . b
FhbEFYbDEE L bR
6o . ’ 20 -
—7, &ERAMEBRET LM S
D—>DEF DRAME £l B - o L 1
COHb EE oWz, ﬂ’ntiﬂ#t@%m _— e s o ,COHb
e EREE L LT, it Ekblom 0346 5 10171416 1820 22 24 %
& Huot 25 LT\ 523, Mgl B2 MaopEmckit sy COHb & buy
2 = . ViRl (BEXD & CERABREBEE O
E%%@jﬂiﬁ:ﬁ:@Ti’ﬂ“éffﬁo p (FH) DME (Bkblom & Huot 1972 ic
e &b b, BRIERFRE OB £%).
FECRKBRERBEOETICLS
DEFbRTWA,

o Wi e (1978) 4%, COHb BT S hif@éﬁu%%%@%?z) BT, BEEO
COHb £i22 %L\ E, 104 LT &R 20024 THA 5 & L, Chevalier 5% (1963), Kru-
mholz 5‘® (1968), Cooper 5% (1968), Raven 5% (1974) D#&s\Fh b IEREE D
RAMBBREREIREZ B L CETAEXVLOD, A A B EERD T &
DWW, HiREOBIROMTCREL S 50 b b LR LT\ 525, COHb e
ET54 0BFHETFLEDY 7 V= —v o VORBAYERETS &, LA reasonable 7ok
RELVBLIO. o, BREBRENLZHEEL G2 CO offfliz, 1EHRSE (Tidal
volume) DIETAFHETHC L ELBT bR TED, EROE A, COBRBOL LR
HERKBRENEDOETE, COHb BEofem it 5 OHb BOEK TR OB COBEMRN
DAFST SCHD L ZHH%H W 5 Vogel LoRHE IS LFH LT,

W, REHTH SOl E L TErhkhillcbiv2 tribsd, BRERENCEETS
FEREE CO LSO b DRz &L A EREIRT WA, WSonbh b, 7ok 2i¥ Nicotine 7o
ED7Nhwd VESPMCRETEEL LT, Kolberg 542 (1959) 0425, iaBikc
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BT, FELT, I bav PFI7RBRETHRSY, BEREEOBEEOET X 5BEILEK
DIFEL ENRBRE I T 5,

3. —EEFERCKZERER NAEEE~OREDSHORE

BLEEY, BHNREEALGE, PASEMEMBIMAEZ, Mimik O EBIER £ o Risk Factor & LTI
BINTVD23,% BELEE LV IHEKT 2RI ES ShTEpLmL bhilcss, 0
LA RRIEHRBET Lo TOREARPEL, T2H52E1OMLE b,

1) 7EREERE ,

WL Ry & JEMLRERE O — RIS 0 ATICXT B IRE T, BRER IV 2E0RIEERT
HETAEEL, BEELTRELCCLHNE, BERORIGOEXLKETIHEAIELD
ho, AL LTk, BABABSLEBE =L I 2 -2 % HuicdOrns v, HEREE
VAR E G, WTh BB 1~ 2 KORER T\, = v br—A (GERED) Ll
BTsLwiTiEEL-Ta,

BLEE SO E O Juurup & Muido, * 1946, Parker, 5 1954, Kerrigan
5,4 1968, Fodor ©,!" 1969, Goldbarg 5,2 1971, Krone 5, 1972 TH b)), MFI
OWTIE, Bl Xy FREAYED S (Parker, Kerrigan B) &, #7142 7T% (Krone
b)) BEAHCWS, LS (Cardiac Output, C. 0., Lg% (Cardiac Index, C. L),
HHAEE (Stroke Index, S. L) 7L, LHMEOMMEFIELT, OHROETE LTH
ExhTww5 (Kerrigan 5, Goldbarg %, Krone &), ¥7:, KHEEBR oW Tk, Krone
b, RENKBBIRCEETSE LTS5, Kerrigan b, Goldbarg S #8a R ol
halc,

2) REREE

BEZIEFOHEERE LT TREYR] 2ARTAH L0550 UL, BE R
FHILDOWTE, —AROBRE X 2FEBEROBER VT, ST L REPELIRTSE
53 (Nadel B0t Comroe, 1961, Da Silva, 1973, #5111, ©° 1970), #& B 028 (#8m)
ZowTik, Goldbarg 523, 300kg/ min DARBLEDI-OLTH L, Fio, BMEERE
ZowntTd, kiEgo Goldbarg o4, Juurup & Muido, Henry & Fitzhenry, Krone 5
OBFEL, FFRER L OBFBLEYTDCHIy, LA, BBFEERECHTIBIEAEN
% e M, Henry & Fitzhenry ®#ill+2RELZOBEABROH  HEL LMD,
HHBFEEHCN L TR R TERLTWA T ERFRB LTV 5,

WFRICE X, 1~ 2K0EBEMTORE X 2 FRERBEOEL, BRIEECL
B EREN RS L, BHLBEHBE L L TERIR TV CODWTY, Bl
D1ADOEED, BRABRENECHBAAERCLCAEELELXE UL ETCLELRCTHA S
‘z Xk, COHb #ED LRI AREDOHREELL L (Ekblom & Huot,? 1972, Vogel
5, % 1972, Raven 5,5 1974, Horvath,®® 1975) O#ENLLLHER LTI VWH D L EHS,
L, BEBRCRAIhZYE CFRERCEELRET oML DT bR, Ll
R RS LCHEFAEY b2 7 vbkHE (HCN) e dF2bh b0, TofpHEE
EOWTIEREFRHATH B,

3) ImfTERE
R owtix, Goldbarg 2%, Bk O, K, Bk CO; |, BIRIMK pH, mAHE
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Juurup » Muido gg@% 39 1~2% é%&m/»n{ WA IT E e U | E kL PREGE w0 BEI0~450 R
(1946) B ol %ﬁ»%&h*%“ L o
f &sféé 1‘ f&iﬁbm%
i i “-—
Henry & Fitzhenry 25, 6?@1% 1~2%& B %Em/v: %7 L . 0; fafk, O AEROEN:
(1950) DR «(7:%(55} 24 A= & — B
Gf‘fnﬁfaomkg
Reeves & 154 D H; %@g@ﬁ{ img;m»\,w; % Lo ATy 7 FAL e AT TIE
Morehouse E(CREL, 1 F AT o7, ENL, MOBFEET AL
(1950) HicF14) | FA L (s (ggjj g -, AE-F,
i B ) g R ¥V TERWT HEN
| ey Bhtil})* (] f\-o
Parker 19~25F Dk 1 A 18cm0);%§@‘ o IR, e — S control B hot air % 82
(1954) S, B BraAky RSB I | Xaf-, control L
124, JFeaid @:‘6}46@1 % pii oA, BB S
<exhaust10n } 1S G I T,
Kerrigan *%@%29% 2 K E%ﬁﬁém/w # o om B L e DIRRER(C . RRRERI AL,
(1968) #@%H %JO% A=A, 25 | ) | I #Em D R R
SER45 | Watt 5 4rf | ] ﬁ
Fodor & ZZLIFO% I S B S R T %@%@ﬁﬁj
(1969) AL 200 E ‘ mﬂ%wﬁm&a | ?
%, JFmE | 5 e §
200 % ? ‘
Goldbarg 22~26F DB 1 VN akéiwzi p: B ‘ﬁxﬁ%bﬁn’tmi%%sookg 'min “¢300kg /min ¢|A~VO; 3&% g (C. 1) m;c%’%moo
(1971) TR O 4 A= g, Hhn / I / ﬁ%&mmﬁiﬁk kg/min TH, a‘ﬁtﬂ%%ﬂi
300~900kg /| fz!:?ﬁbﬁ)r%%%lf @ik O; £, | kg/min CHAM, ~—71:®$2‘
min 66}?‘0; 1% Rest X Wik CO, JE, 1%, kb v—= v 7B
| 3 B ‘ 300kg /min mthféufé%m%‘ g»&z)jﬁ [T, MRS
] i CHEHN 1A LR LT
Krone 5 | O 4 1 PN E%Emwﬂ o om L #7cL ¥ L A—VOz &“z”é} I e M»—El%éi%f,
(1972) l ' A= R =T | 3E R L BRI (A S e,
150~750kg m| 600 kgm 7 MIL03S X Uﬂ%ﬂ%ﬁk%@
/minC 15378 B, 300 T 5 &R LT
kgm D & .0,
i TREE I,
i 600 kgm o> é:l
x, DIRERE

HYHETTE S

491
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BE, conwTEBs0ARNBECTHEL TR, Krone LLFELHETERYTR -
BowFhd, MABHBCEEL, St rv—=v /v BIR5 LR L, A-V (BER)
0, B2 o\Tix, Krone L0354, 600kg/min T4 %R Lica, Goldbarg 2w
W, TR O AT S EN R,

Bl W oERR B 5 —B80RBcET MR ThrH, S22 -ANERE, W
AR EH, TOEBPREYHRFTS ECEYTHENLE D, FRBhoofbTtok
RBERpI L TOEROKMNE DA 5, ML T, nicotine D{E}EL T\+5% catachoalamine
DD, DB oMM mED ERLEDFEE LT > T B EREEIR TS 00,
FhPEBBERC E > TADIER L k- TuHENE S 2WTIE, BHRHEBE X h T
Vo FitiE, #0fFRAR—BH0L0THELE 0N, WM, EElLihitlionnihBEER
BRETHLH, ZORLESROMREEOBRIELEL S,

4. BHEAREHCEIMENTAKRY, BREENORBOIMOEECHT IRRTE
D kLo

BRETHEIFEOCDHOENLE T A P CTRHRAMHTIEEL LTS5 [Bahs
FEE | 1, —~EEBANER —EO0EIOEAEY 2B 1ED0 Y X AT 3oHAER)
HRLCHEDORMBOBEEE» LEHFRHAMTHTE L X 5 &T2HETHY, BENLHA
Fo¥myrEET R, ABEPREE LTRLVEVHCREORELOTHE I Ehb, 0
BB KR E B RIFTTHHS 5 LHBELTUTOEREYRE L,
2) Ero ik

WRE L, BERLBT64T, E3CmMTm<, H{32~2F CHEEEL X FIET
BHHo RET—ROKEZ XS LA OBMERE LM CREXES L H5BD, BEO
PEORREEM L O BRE BEEEBREOMRBRCOVWIRET LD, £4DX51K,
ABOLEBERE L, ThbbERIBSIVNEVTRL 1RKOBEHO T R+ Th b5,
ERT T, WEOHLEHRBTOLELES LOMET AREY 5 FHTR - 2%, B
BREEE (5@40cn, 2B 1, 34H) #EEL, BEREAXIOZHEZRZ (WThid
BERREBROIEE T ARE) LTWD0H L, RNV TR, FTOHOEHELZRTHADL, BE
TAZERIL, BEL XY, BRERKTHRELCEN-A27%#8 (2, 39%ELL) LT,
EEEEBL, LSBREE Lic, ERInlcydsazrie—n, ERIZVEHTS 2w
b= (GEREE) L LTEBLIEIDTHD, M, FERCELTCRTFDRFLT VT AL
BIT7s -7,

% 3 WREOHEIEE
age (yr) Height (cm) Weight (kg) Smoking Habit

M. Y 22 167 55 Nonsmoker
1.8 :: 23 170 60 Smoker
K. T 24 164 65 Ex-smoker
T. S 33 166 70 Nonsmoker
T. 1 37 179 77 : Smoker
K. N

42 170 74 Smoker

Mean | 30.1 169.4 66.9
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F4 £ B oo K .H

[oeeee Control Rest(5min)+-Step Test(3min)-+Recovery(10min)

Teeerer Smoking  Rest I{imin)-Smoking(5min)+ Rest 1l (5min)+Step Test(3min)+
Recovery(10min)

0----Control Rest (5min)4-Step Test(3min)+Recovery(10min)

Weeees Smoking- Rest(5min)+ Smoking(5min)+-Step Test(3min)+Recovery({0min)
(Smoking.----- 1puff within 2second per 30 second)

R 5 BUER L IERER O S B FHEER O (6 4, THE - HERE)

o e ow v sRE
Heart | Rest | | 65.3£9.0| 65.5%9.5| NS 64.8410.5 | 63.8+11.0 NS
Rete . Smoking —— | 70.2%12.8| NS | 64.9x11.0] NS
(beat/ | Rest || 64.7+ 9.4 | 64.5+11.2| NS | e |
M) | Bxercise | 133.4% 7.1| 1347+ 7.9 NS | 132.8% 7.0 136.8+i1.6| NS
| Recovery | 912+9.5| 91.7+7.0 NS | 885573 927+ 7.2 NS
Step Test Scote | 62.8+ 6.6 61.9% 4.1 NS | 658+ 65 61.3+ 5.2 NS
(Total HR) | (144.7%14.6) (145.8+ 9.4 NS | (138.0%13.6) (147.7+13.4) NS

1 p | SEmf oy ] signif
Rest | 14.7+2.4 | 14.2+3.4| NS
R.R Smoking SRR R - S .
(breath/ | Rest]] 15.0+2.6 | 14.0x1.5 NS i
min) Exercise 33.5+4.91 36.946.6 | NS NS
| Recovery 20.243.4| 20.4%2.0, NS 20.3+3.3 | 19.242.9 | Ng
Rest | o - 8.6x1.4| 9.1x2.1 | NS
VE Smoking . - —— e
(L/min) | Rest] . 8.4+0.9| 8.8+15/ NS | e — -
Exercise 52.942.5 | 54.4+69 NS 54.848.6 | 56.1+6.4, NS
Recovery 20.84.1| 21.0+4.1 NS 20.2+4.3 | 20.9+3.9 NS
CRest] | |- — | 222241 | 2330 | NS
VO, Smoking | I N B . T
(ml/min) | Rest 239448 | 298+3%9 | NS | e — S
Exercise | 17744203 @ 1756+165 | NS 1798265 | 1842176 | NS
Recovery 49090 426482 NS 4824109 |- 519458 NS
Rest | i Lo 3.6+0.9  3.840.8| NS
Or-pulse | Smoking [ L [ ——— - R —— RN
(ml/beat)| Rest]l 3.840.9| 3.7+1.0 NS D N S
Exercise 13.3+1.8 13.1x1.8| NS 13.6+2.4  13.5x1.1; NS
Recovery 5413 4.7%1.1 | P<0.05| 55£1.5 5.6+0.8 NS
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7 BARAEEETC ST 5 R L Jemlin o DBUtE: (BREsET. S. 33,

JEmpiEE)
\\\ ' ’ N Exercise “ Recovery Step test
el N Rest | Smoking
~— 0-1 | 1-2 | 2-3 | 0-1 |9-10 | S
, : i i
Control M 5 549 ——r | 118.8 1 137.8 | 148.8 | 131.4 74.2 67.2
SD 2.0 | { 1.6 3.2 3.5 4.5 0.4 0.9
Smoking M 5 55.8 70.8 1 127.2 | 146.6 | 155.6 | 138.0 79.8 60.5
SD 1.5 2.9 3.3 4.3 3.6 4.1 2.9 2.0
Significance ’ — j Hodok L ok E sokok ok - Fookok sk
* ... P<0.05 ** ... P<0.01 *kE ...<(0.005
SUBJK.T. SUBJ.;K. N,
o 10T 23 VR, MOr 12 yR,
B EX-SMOKER SMOKER ® «H:R (SMOKING)
o © H:R (CONTROL)
§ 100 . 100 10, (SMOKING)
g 1500 1500 ™10V, (CON';ROL)
VO, VO
60 LovL) M 60k
soob ] e 500
r—, i 1 _1I
REST SMOKE  RECOVERY REST SMOKE  RECOVERY
EXERCISE EXERCISE

Fig 3 Comparisons of Heart Rate and VO, between Smoking and
Not Smoking during Step Test

ER A 5 S, SEBIRG 3 4R, EERF05H, WEHEE (V) © X 0ERO R
B BDHEEEERL, BEE L7 IR Ay 7Y, Bhhicyr vy Ao THRK
7 AGHFITHH, O RO CO, EELZ KD, A2 —x (RESMERE B cini
bhiz# 28BN b O WERERUD CO, HliEx R, WREHL, HRAZHCEEL
Fo— 3 A X — OEHi% wheatstone brige HRCTEEEbCE2, LABRREH 45+
vEA e RY 757 (AARLEEHRM150) @ OBERE &b i Lic, SR, B5149
A4 BE»528EE, AYEBEREEE 2 ERECTHRIL 0T, EEHOKERRI~24TC,
BEITI~91%TH - oo
3 HRLIEE

%5 REF: 2 JERER O LB OB Ly, R, EBR, EEFCOWT, 6 H0DF
WiEAZHE Lcb R RT, ER IR, BEC L3280 0MBENsRD b5
Lon, Fogoe, EEE, BERCRVGTE, 2 vhr—A @3ERUKEE LS T
Wh, FREBRNVICRTL, W4/ FoMng, EBBHROCEERCA LD, B
LI bIh 0T, ‘

£ 611y, TEH, BEE BERERE BERSEIFREREEOEMEY, K5 LR
ERHE LA, EBI L 1IoEEBBRRCERENENADRILI, RHT LT, ERIL
VoW T THROERIZLENR BN nd o7,
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—KOBEE % A LTI lsd % Nicotine D ~DEERL, BEOHEL Y » Tk
By, SHEEFUBEL COLHA&ROER, BhELELI-T, METHEINEL
TEHT L0 EBbiILs, Hiestand 52 i T hid, BEREOR S 2209408 L
T—ROBELYR LIz h, BEEHIABOTELRDLENE L, LHELFH6.2%
BInL T35, 25 6% XL OMIERLT5, F7, 20610 basal metabolic state
DEETIE, VEC X VFE 6.7% (108) OMMERTLO0, H205 5K 2B o ki
IV SWELTHEAERD OB,

AERCEITH I OHAIL, BEC IV FES oWt FLizbon, @@%T&E%
CvAZHEEL, BHHOBRE LT T A S CHCBRET OKBECERLTEY, *
oEoLEE HR), mEH R-R),B58 Vo, BRERE (VO ki, =v
be—i (EBRI1) LDEIELRIh -7,

X3y, BECRLUTOBRBEEEE KT, 24, #HE%) L, SEREOEHER
W (K« N427k) oBEN :FFRENRORILOEY, LR BEERBC VW THE L
boThB, BEHOHES K103/ WL, ToESEBE, EERELERELE KT
R L, KeN oBgi, #feazvyire—-2B L0 b10H/ 7B ERL, ToENEEBC
thloTud, Lnl, COBEIBEBHECOWTER, BH, 2 vre—AKLEC
BihroBlirREbRicw,

R, #ikE TS (8, 33F, ﬁ%@%)®ﬂ/%w—w%&%@%®%&A%%§
B rhZhsEORT REC1H1EBTS R UBARERLL) TR 320HMEEDEY
BB Lb0Thsd, BERCHISH /oL, EBE, EEREEEL 52, B
throERrdihltsBEIR NS, :

LlbEokRiz, Reeves & Morehouse (1950) 231544 D K ofA: B 2 B E » H
WC1IAROBES, BABRRETAMVEBRLLEIA, AF o T eFAe A2 TiL, =2V b
B —AREDT0. 35 L, BEDEHE68. 3L DHBOBEEIE Lo TW52, HEOHER
nEZBOR LS LEFTIMELIE-FKLTVS

DL 5, nicotine I KER M L CERTHOBBOLHER, —KOoBRETERH R LA
Bl ChETHELELBATVWSLDD, MA%ﬂ%thk,ﬁﬁﬁf%b,%%M
il s ERBEYET I TV BRBREILBHIA TV, £, CO BRAN O, Eik
Hizhz 58S, 1 AoBEr 15 COHb BEO LR vARET S I ETOHRE (Rus
sel. 5,% 1973, Castleden J O Cole, 'V 1974, Heather J2U° Rosemary;?” 1973) » 5
AT, MEEPHRRENBCAEBRELELTEREL ALV THA S LW HHENRD D,
X bic, COHbIMMERE X » T EFT5, BEKTHESUNCEETTS & (Rosemary
(1973), HEHIERTHLE, CO ofFHirFRuvo & @%ﬂwm1&00deumoﬁk%
Rl LT bh5,

Mo, BBkl s ollr b5z T, %mbtrmhaﬁﬁﬁmmkﬁéﬁﬁﬁ
FLLTCOEAYERTA8A, Thr B EFBERERC AR B RE2BR L LT,
BEPeBEFELRIELCEVCISBRVBEELTHL I D, Lt zil, TOEBIRSERERE
WA EDORBE ML 4, EBEHAMCKH L COIAEYEEEOBACRBEORIE L /v - T
FbhBTHHIH, ThIEBERNCIREBREOHE AL L LTS ELE 25, BER
LIERER O, —@EOAEBRRINCE T2 ERICL, ok REMAEAETS, Ll
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Hh, A=V CEEOFO—AKOBEN, WRBREEC ABAE LSS, BBYEOEKET
BT, ThETOBEORTEERLMENTLLES

B2E BUEEE L —EAREEC

LB EBRIGE L ETE,
B X AR IERBRE O E

1. B, BEICK3TREREREOYLE

BEE LT, RO EMMoBE SRR —F AMER T 5 BN IGO T (LE
BET584, *7 Basal mRECTO, BESIOCBEBENHOBIZER LishiXt bl
Vg

FTBEIC Y > TR BAEEOMMC OWT L ORENH D, Glauser 5 22 (1970)
i, THAOBFERECOWT, REMEPEEEE 1 AoRBoB T LB, KER X
CHEEREEBRECHEM LY, BEfeaz vERRE (PBD, BRWEERE, OBE /%305
OMBERES IUMFEA LY s BEOAERRETERL, ThboR#oB(eEEO N
D—R/ELTHITFT B,

Shephard & '® (1976) 1%, BEBEOE I X5 1 E#H > COHb BEL, HAmMEE
B (VOmax) OB bicow TR RA T 528, BUEEOBEC & T COHb Mk
BECET L, —BSEE LGSR —EloBBC L s THEBCLBE LTV 00, Bk
BEEREIZEEHLBINL O, Z0B&:, BREZIAREROE TR OMMA HO
Fh—F I b HPEFCHD BT WD,

F4EAZE(kir, Rode B (1972) & L TCv%, Rode 51, 20~69F BT 256 £ 1
DEHFISTH/ERN L TCHED T v 75 o % B L, 1% 0 Aerobic Power %, 941 v &5
DETN e AT 3 7 e FRAMC I THIELTC D, ZOBRA, BECILZZAAz0LELH
F O - Clov7ed, Mmrp COHb BE, HE/ V- 7 3BREBARREEZ i bota s/ —
FTREHNTHEBCEHEE LT wB 00, FEBEEE L L THEEIhTUWAHEI D L E VK
EThHD, BESHhERABERERE (VOmax) wouwTh, BEYHT L) o8
THEMETR L 0D, KEQHMOID, MM (kEY7% 0) VOmax 13, Thbi
W, WA ER LI,

—7JF, FREBREEOCM 4 oE oW, BEr X 5%EIED LR TV, Krum-
holz 547 (1965) (1, 22~33F D BFI0KIC DT, BLEIRIAR & 2% O R BEBIE D
BN TEEOHELRD T 5, ThbbBEBMEIE, BEMESE F.RO 1
EHoHF, v—7« 7w —ROMMAR LN, BE6BEECE, BEFHE LR V) 0l
m, HEESE F.R O o, EXEHBRSE M V. V) o, SEEH (air-
way resistance) OFA e L, WPRBERCEE LVREERL V5, ¥, EBEOL/iic
DT, HREEE O fB) 1, 3EMBEHNRCEM Ly, EBRF RO EERT
ThoH7, BBE= A T4 -2—C X5BE 110W, 5458 Ak, 3BEK
BEARERCAEROWESD, EES SRACEES SEOLRROEELRLASIT R T
Wh g DB OBA T oLTIL, Start™ (1960) L3, BENHIC X b, HiEE= A o R
— A= XDEAMCIFEENI ETLL, A—FERECLHTL0MBOBL DR LHE
LTWwWb, F01Eh, EBREECT{L T, Blackburn 52 (1967) 25, BEHIZ B 2 0E
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OB oWCHER L, 2l ciamiEs s » @b ST KTk vaeEfir s
H5H00, ZhIOEECED X S RRBICIe D DDV TR, BB IhTwicy,

Backhouse® (1975) %, AEERMEMRIC KT 5 50 L EB) DR X 5 REDFEOBRR
BEHoREXED TS, HBRCHAINLIG~0F DOEZOSSL TS TH - s, A
BitAES 0 BB THEER T EZ T HBE P, TOBEHLATRLTWRDOT,
EBORR, BT LCAEROER, BELRHL, Er@dcaErdLe,

195 4 OBEB B Bic e — 7 B&&E (PEF) o%H#Ex, AFHO 1B OBRERIC
Hfl LT ERR SR, 8 BM%BOBIFCIIE & ki E NS 5 h, heavy smoker
(1 B4R E) TH-BLIMNL, —BALELLRWVAAETHEDL LA HEL LW
5, Livl, BECIAZ0L) M REBECIE R, ABSCHEB R SMOBEOEMLDH#
o TeBL DB s, Thbb, EEIHEREREDOLDHO motivation D—D>LE2 %
e HiE, T OBORE AT, BRUE LVCEEOERINL Y, hosEEtoBd
BEEIhT2SRAEEBEORMECEE L CWELDOLRLERETHS S,

ko<, BEEOBET & - CTREOBELRE v, FRFERIC KT 5 FRIERE
ORI b IFE LWERS bbh b, RABEENE (VOmax) fcXick\Cit,
BOWME 2 ZERTHILERD D, T, ThOLOBLOMEBICE LTI, $HHRE o BEL
MBI 23HEHE (Pv—=Vv 27l I TkELRBEXFTHLATHINS
bOTHH G, BEKELSIOERTFIAELL, TETHD L O REREEOREN, 4%
HEEBbhb,

2, REELFREZO—-ERFERCLIEBMRIGE

BRTH 5\ AR RT3 £ RITIC & » CHLE S & JETE 4 BRITRY I bl
THBIL, EREOREERIUN OB (ARt AEEE, @RERE BEER BE
DEGEHE, BEOEBHELE) CloTRkELBEYZTLLOTHEND, Thbnk
oW TS B BREDORE, EEMELSEREB ETE TR L L2, B3+ 2 MW
{, BEHRECL > THEERPAF - YT BELEN R 2881, BEIhCBREDCY
BLLTCOTF— A CRERBLEEL D EREANOTHD, FEROWEIT, coSAKBEL
TEE, BRATTIRLONEL, —EONEREYEDLRNIBELBbNRD, %8
Z, CRETHEIRTVWAEHEPRIEOER L 5 BEBIMMEo—% %5 L,

74 YTV ND, 17~67F 0O FTF16184 120\ T D Blackburn &0 F#10(1960) ot h
X, ZERFOOMBIL 4BoRE (FENBE, ¥4, SEYEE, Mk) TwThd Heavy
(1821 E) 28 Never X WL @EDTHY, BERLE, D, BHPEE ikl
U'HBETchHD, Never X0 FhFh 4 5 3.0, 7. 5¥/ G8Ehrot, %%, 5% H
RhetslT s, 3.5 A N/BD LV y F o 3 BT TI, MRS OBOBERC SV ToOXR
TAPEER LTS, FERERCK U TRESEENBREOSAERRN 114.8 X LT
12178/ F L BB E b o o, AR IUEEREE TR, BHCERZ LA,

Dok, Cunninghum 5% (1972) %, 16 ~ 697F o H4r 3400 it LT
20.8enDHEE TCHET24E, 3FMOAT » YT ANRRL, BLBcEAHENOLBY T
-2 T\Wd, £ORER, Fiodk, ZHE, EB, EEBCThISEESB X » CREZD
FREBE L, ENRBRECBENBLAT LS,



£ 8 —EHREOATCH T HEEE L IR OERREOZE
mooE & % i iy I3 e
B oox & ‘ ; f #
WoB % | A W | 0% |m | BRERE RS E Z oo f
Blackburn 5 T~6TFDHEF b vy ¥ oo 3 VEBRITEL, %%ﬁﬁﬁ%ﬂmﬁﬁm%%ﬁmm@m B —— TR LT < HY ﬁ%&%ﬁﬁ?ﬁﬁ:m rheED F
16184, %4, BfF5 %@fﬁéﬁ%ﬁﬁﬂ@ﬁ&%{ﬁ% L, 74 v 5 B % T Never gki#f; L, % BB E ¢, Never
(1960) BRIRRRE, 3.5 mph, 10 95@ Heavy 723v b A TCNever &, Halis A-VO, i All current smoker X »
‘ EE, B 5 B\ BRI Ir e Moderate 2NN
‘ 4 FEBIT T BB ORE @,@E%?%M{: +Heavy 7%
Heavy (1 H21 Heavy @V 122570 L Ly
ALk &
. Never o Hlr )
Goldman FU°  [20~35F OB FHERE = L = A SIS B OV 2 7w L @R MAE ¢ EH (ER, RV/TLC
Levin (1963) [BEE104 — & — 4355 300 B 2 g iL 40kpm BEIZ| %, fliza v 7547 VA,
B 104 kpm L4000 b, WL MEY, | JESIRIRENIR BE A Z’ﬂ
kpm B, Efghoopl) ek
B BIS F CrmEE o T
: 1399% DRETHE
Chevalier % FAE T TR BERE e L T 2 —ERE AT T TN e WIS O SR A TR O
(1963) 184, el - x — 5 5, |, Hukly, EE) BELL AR B,
’ 144 VO T1.44¢ /I, [IFR T
g%ﬁ Uﬁﬁ:i@b%@%m%
Krumholz & 24~ 37 F OB EEE LT 2| 2 7 L _ S BREEOBE ABEROESE
(1964) 94, JREE — & — 5 INW BEENRE
- #H9% 5 43 DB (Emass) 13,
By, ERREL, sy
L PGl
&, ‘ﬁﬂ, > iis
Cooper & ZZEE CEHI9 vy Fe i 3 7 L — # v L sl by - THBEENL - TV iz,
Gios) B a4 @ G bR =
%gg%) JEBLRE K AR
Cunningham & |16~69F DR L BEALRET A&7 Tk, K
(1972) 34004 F(BE 8 A VIR EEBIE (15
-, 24 /4T, BT
3455 ) BT L
m&qﬁm (1978)  19~29F DB T B kIF¥ERES gggfgf e, %kﬁkﬂ’ﬁ g2 BRI R % IR
3 H] ~9207] 574 FERE 5 ~ B SEVy | e 54 D
wplick 124, JF 84T Exaus-SinaBEE TP L ﬁ@lﬂ% BREh ol
WU 184, Ation VR T BIEL, FOMOHEE, Eﬁﬁi“*ﬂteg,
K TR, © B AaRTRRA O, SRS
D HEEET {E % (X 180 W AR 20 L, )
34, JEERfEEZkgm/min T5 performance 1%, JE
6 &ufl GHEHEY B FBORFIMERTB kiﬁ/ﬂﬂ
18%5%m/mm? IRt
SN

291

o
+

& o¢ B oENd
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Chevalier 5% (1963) 1%, 20F§ita» B C, BEH18%, FREE 44X LT, H
BRI X -2 —THEY 1L.440 BEOHMAHER LD X 5 AN Y 5 4 HH LEFT
BB F N FN144.6 RO 138.81/ &5 (BE TV, BIE 3 5B TR 2R ER100. TR
98.64 /& (BE) LBEZOFHNEDTH -7, th, BEAREROBEAERL, BE
FEOSNIEREE LD L&, BEEIARFEHCN L THsEEERLTW5, Ak
Jie kv, Krumholz 5% (1964) 1, 24 ~37F DB FRMEE 94 LIERESL 9 Lo
T, BEE=A A -2 - X 5BE (5 110WTS54M) 07 A 2B ULTERY T
Twb, TORKE, OHETEHEBCELALREoeh, WEEEE D) 1, %%
By, EERREEENARICELS, MoliliE (WEE, £MEE) ChbBREERL-TED,
MEABROBFEAEEKL, Chevalier 5 LR, FECEHOELZFL LI,

IRLOFTVTRLEE - REEO AR OWTOREETH B2, Cooper 515 (1968)
1, FHESHIOTORERLITACH L, Uy Fe LY DEKAREORRBEREEY
HBLTw5, Thicks s, BEFE2AL -IERELEBLORAMEBNEROAEY Y KX
BB, ThFh 3.344 L 8.514/ min B0 47.6ml / kg / min i L 49.65ml / ke
min AT EILh s, BAmEE (Vemax) Tk, 89.661/min L, 95.75 1/
min L EBILSE - T, 20, Cooper Hik, 120EEIERIT L7 4 —= v AR WT
BB AEARE TR END, SHHETOD3I~ABMoATKENELXE UARIZEES
D TRV EHERL TV S,

B bBE T, i (197808 23, HE#H= A 94 — 2~ X BRKTFEEYH
LTRERZI124, FRERIBEORGEY 6 HE (MBEERE, WMRKE MEREE OfF
HE, BER O, B2 oW THE L, BAFECKCCHREEORRE ORI
BEREXRD T, ML Z 0BREAFREEOR TN T REFAEHBELL, &
DG, HHBCRTHHBOMEEIEELEN -1, BEREYC Y OMSETLD
L, ZToERPORELI D LHEER S,

IOX ST, —~EREOEENCK LT OBEE L IEREE LB RKIGCENE UBA,
FRBFEEDFMTIEBT L v 0y, EERPHEROEBERECRBINIZEONE S
2, LS EDBERINDBER DD,

O owtit, kito Blackburn %, Chevalier 5, Cunningham %, Goldman
K Levin Whud, MEEEEILEHERESR SR BREBCHG- T, BEBRCh
WTHBEZOFREL - T 5B, BEERZ, OHEiTcED K -7 Krumholz o4,
EsE L. C), 2hiEsE (T. L. C), MikBEFE DufE) kv, %7, Blackburn
5% (1959) @ TwinWiic BT 547~50F DEFBE T, MEE, BEE R V) gk,
WERSBEEDE > T, 507 0 HF33% o To Wilhelmen 5% (1973) okl
MR ORI R OSE S, BBEOMER, BHEEE F.E V), kw&gE M E P
A, JRELEiER ex-smoker X WAL -TCnB T L, FOBO 4EMOBETE, BEL L
Lo, WEZI D LBEEOETHAD A o EREND bR TWa, RS I
LMGEEOYE DRI, Peterson 55 (1968) biMELTW5,

TRBOMRL, BRI DRELE O o EEE A ERESC RSV T L RE SR
WCARFIECREA SN TCWE I ERRB LT WS, BmERERE SV Tk, Goldman RO
Levin® @ X 5 &, REBBS EUARAR IO X 3 A biiiamsh, BEBOmbA S h—
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BHARL-TLBHEE S,

DEoEHRECOWT, PPHBCBIELYRL S L, UToMnEfIns,

Tiebb, DIEFC OV TERBEENE G LW IERNBIM, ThoBE o
TRHHEHE L THEIRCHES w2 wd d ), HERRIEE P EHIR Ty, 28
AMORLRENRRECHARRBRERREC2WTY, LiB3AlomwEE (Chevalier
5, Cooper &, WWHh) WTFRLEN Lo, LREHSEMEEBLRs ML, OHEEL L
ENTD 57 Goldman KUY LevinimMnT, MoTHLEH L TELHIEBET A b .
ARTEECTEBVERETCHBOENTH IR L L, BRAWBEORRBLIIIIED v
Dyofelliity, BARBEBELSIED I 51 Cooper &, WThOBELAMEBRD T
t, FEBREEZ D performance DERTWBZ EMNBOLNC o TE I ETHh b,

3. RBEOREFELBIEAEEHHRBECHTILBRHAE
D EHEoRE

DWMBETTHEZRD IO, X EBHPAR - YD IS EEBHWA - v 2 (ac-
tive stress) %V ELERKKCEL D &, BEBICRT &R (bradycardia) &, EBhgc

B2 UDMBONEOHMAHE T AR D2, Chit b v—=v 27t X 5 REWREE (Tra-

ining Vagotonie) &R XA b0 L LTHRER WA, TR LT, B ULHEEY TE

TRAHPHETL, XHEIEAREEREIRETEEOLOT, RNEBHA F v2 (inactive

stress) OEFIE, O L5 RERY5 LT, BRELEL AL VACHBRIZESRS X 5/

ErERET S Klensh*® (1966) 13, Mihr 52— 7 3 vOIEE I EOBE»H, B

h AP VAL LTELLEA, BF (nactive stress) OB+ EE A4 RIE+

EE-TW5,

ZhiemetT, CO Ry, ThETHREINRTVWAEBORENHEIR, BEBEXhTh

z bhicge, SHHAMLIEET S physical resource & LTORRIFEEEEL - 5T,

BEFRACERE LD THA O ik, BRHTHEINS, ZOEICTI-T, —EEDOAT

W BEBEORIGD 5%, LDEBRREELTLIFA ek ¢, BERLFREEO T, =

NETORECROND X5 REIBHEINZNE 50, UTOFIETERL TR,

(1) BEZOLFRHAMNL > TC0BETHE, ~CAMNEBCHTHAEBNICEY, bHE

adﬁ%ﬂ%&bt@ﬁ%%Tx}@ﬁﬁ%ﬁ@f@éF%&Aﬁﬁﬁﬁj#B&%&
B o IR RT O T Ie VA,

(@ —ZHH (ZoBE1EH) Boxa70Be\Th, ZofiMboEEEE=>, H
HEBECOFERBAZIEE L, BEZERE ML, BEZ, EREEZIILE ST
B2 RO T,

CQZO@ﬁﬁk%km,uT®m§f%&%%ﬁLto
2) WEOHE
PRREBEIHRY 14, 2FRCEETH B TFHEA1684 T, FHES1.3FTH5H, FHHEM

Mz X b, BERE, BEROBECEDRR, BFELEREODHANBOBE L L OWT

REETIR - 1R, BV CEE (disposable electrode) % #% L, EHIhOLE

B (V) #ERERKEHAXY 797 (BAXRBHRMI50 RORMS5) 1 CHiE#, 84T
8F v VRN o Ry VI~ F = THEE L, LERII2BRERIFESIN, EHIT245
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M, EBheb 3 5, SEENR 4 5O REA &EAHE L COHBE ko,

EHIEERED 5D, 53ROV TE, TEROABMCFAAECLS 7 A P 2ERHLT
FTOMOFEEERIMIIEELL, BEBEORAL 3208 (i), [IZDA TV IA
DIz, TOEin]) ©ont, FORBOEE HEE L,

JARNE, 281 BE W, 625 4 A22~ 5 A22H T, HIER O KRR 18~22C, FH19.5C,
BEEVL69~81%, PIBTLZTH o, Fiz, 1HEHEOT AL OBAL, MEHSEL F15~5 A
18T, HMEROKRRLIS~24C, F1H19.9C, BEIX63~81Y, FHETIY TH o, WTh
b, ARAEBREE 2 EREC -1,

KR

COREOEBITOWTL, BHSIEERAKE '””*’“‘L“C%%Ltﬁs ™ ER R A,

T, PREIBHORMEBONFRL T0trl 1774, (45.8%), [DARZ LHih D M
40% (23.8%), To Tl 1 13514 (30.4%) THhoteh’, SHOFEKNEMNREHBE T 2
FER K7 AP ERERBCEREECTEBLL) 3, BICHETHED, 3RMcEILL
oty BAEFUEEDREL, R4CRTW, WEBRCSCTREHRS ML Kb,
EREOGHOMMCRERS A RTZ LD, 3EDOIRIEL (D) BEHTRLEL, K
B35 &RI0ODME », EERT, BB, BIERG T SEMCER LA bR hote, oD
B, A2 TRAEHOEBRERC, BAEOEHRABOBEC L > THABRENL bR,
Kok xokleT5 L, AROEHEBC LD ENA DR B0, B 3 AL ES Y £
LT3 (BEALEBEBRE) &, ThlSloBThy, FhSo 7A— i

# 9 W@%@%Wmﬁ%(Tﬂﬁ+?$ﬁ%)

— BRI B E &R
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, — | | Ty () [ L5200
o v | a4 170.345.7 | 61.5%6.6 |  24.742.4
DAt LD | 40 | 191 169.745.3 | 62.748.0 |  24.6%2.4
o ¥ & ow | 51| 193 1@&50260&w1§ 24.743.2
60 60
™ N=168 N=168
]
40 | 40 |
— -
20 +- 20+
oly [ RT—— _q}_l—-f~1-—r-1
120 180 240 40 60 80
BEAT ? POINT
K4 BABFEEE (3EOLBEE H5 BABHEES CHEER oER

DEBGA K
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#£10 WEHE L BIAAEESHIE (Yo ggm)
~—__ A H O PR .
— ) , , 1%
~ %) @ @3 ki \ @§12~3§5" | EI(EE%
o | 77 (45.8) 84.7:£13.4 i 172.8£12.2 { 182.4£26.0 | 50.547.8
DA EHD 40 (23.8) 87.4+12.7 } 173.0£12.4 i 186.84+24.1 49,14:7.0
D F v 51 (30.4) 82.715.7 | 172.7+12.8 182.0£33.9 | 51.4%11.1
F ¥ | 168 (100) 85.0+14.0 . 172.8%12.2 l 183.1£28.1 50.4:£8.7
%11 BEEEBROEHREROEE L AR FEERRER
1 o &£ 2 & #®
AB | BERA | AEE | A | BEBAEH | AEE
7t L] 32 194.0+28.2 - 56 184.1429.1 ]( -
b (2FXM) | 16 190.6:25.2 - 16 183.6£19.1 | -
Ho (2&LE) | 23 171.4+25.8 #Hok 25 | 174.0%31.4 ; -
R P <L0.05 L TR TTPTPTRON P<0.01 R TTPPPPRP PN P <0.005
2|12 EEELIBERNEE (284 OBLEARERRE
T EHIOHE | povep |5 R
\\\\ AE (ks /5}) | 7%/%?\@ (m VL9 ﬁﬁ\ﬁ: } EERAEr BEME
S E B oW | & 85.8+13.6 |~ | 174.0£12.3| - | 185.2%25.9 | -
2 OB W ﬁ 10 74.3413.9 & o 158.412.1 | *** | 155.5230.3 |

®13 WEFREANRZAREETIE GUE SRR E LEBTEROV-HO L)

T | A m | mE®maR | HE#
o o 35 186.4%£27.5 | ~
DA R ED D 15 201.5%18.7 ' *
> % B v 29 184.5434.3 | -
®14 REMRIESE %K&@@ﬁﬁiﬁ
T AoB | EEE A O
6 » A BT 7 175.9422.9 -
6 7 A ~1 % 27 182.922.9 -
1 # ~ 3 % 3B 183.2::28.3 -
3 % Mk 7 180.633.7 -
#®15 | HOWEE RIS A ER R
T ] A B EERARORE | H B &
10 & Lk 2 177.6+23.9 | -
10 ~ 30 & 51 183.6£27.5 I ~
30 & Lok 1 202 | -
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#£16 REENE AL AMGREH

e A B e A 5 e OB
0ok owm & 15 183.9423.7 -
i B & 60 181.4:427.0 -

7 EBEMS A FEEDR ) FROEL GEERTEE O

S EB G\ EEb7~3 Gh/5) | BERAR ()
T~ |  M#£S.D. |HEE |  M=S.D. |AHE | MxSD. |HEH
) T | AgBE 85.8%12.4 | — | 173.4%10.0 | — 184.5::49..4
©2) L4 88.7+13.0 - 168.84:10.2 | *** | 175.04£20.0 & **
DAKZEbD | R¥F  86.3£10.8 - 172.8%11.1 |~ 185.0£29.3 | -
(8N L& 86.9%16.5 - 169.8+14.9 | . — 181.8%26.3 -
D 7o\ | AR 93.9+21.2 - 179.1%15.6 | — 208.0£37.3 | -
(10N L& 90.9%11.9 - 174.6+14.5 | — 189.3:£33.0 | *

BE bRt ot:, WEEEBORES 7 —~7HBic, ok 5 nEEEE, EEgERcEL
TOEZED T, B, BEHREBROLWTIROWT, REZENCHEE LILE A,
RO RIBOWL, [oirl & [DFRv] ROWTIEENR -, T, BEEZ DWW,
BRI, 1 HoWEER, WEHER (RS s oBEBRE) chBEL TR, Wwihd
BHRLBIZDOR M 5T,

CHODHBENI DI TEMORBEBOE VT Y - T, Blo BTy RTHEHI%,
BB OV, 1EHORBMCHAFETERLTALRTHEL, 5 b6 KL EETTEE
THD, BLVWRELRLLOT, HETALETRAL, FRETLUSGEA BTt
o) DATRITOWT, BEBEN - ZOEEY BN Lic, FORBEBEEOREH YR
L, Tots) B3BEDO D, AZBIEMOMIEE 2B X5k DR 24T, K¥
AR LOREETH T, T, TO¥ow] #1141, €8, AFEMARBLIFRE
FTH oI,

CoBE, oo BollZRSENEERCENBE 7 A OB, Mo 23X
DXL - TRY, BITCRTEY, BAAEFEERC ST 500 EFHHPLEL, BE
EhHyv, TEMOSEHOEEYLS L, WIFhOo 7 — 7L R UBERR L CGEE R X OE
ERELHESEY LT Y, ABEARIG) bRALEEFAROREN S bbb, Lk
FOERERECEBERTHY, (O] HeowTiy, EEPROEERETLBERTO
Fhw | BT EERSHORNED, AFBIVLEEBRCEL L, T0200REORBE,
HEHVAREUCERICE T, HARET AN CHLIBLBABRETORB L, WEE
IR ORI RS hrh o 2E D, BER X > COMBOEN XN, REACA
BB >TWDEHEEIND L5 B, AFHEOBERIRLN b T,

Chronic 7cBIEER, EBEBEOET L LTORBCEEY RIS THENMCOWT, F\»
ESBERS L U BRI FIoHE 13, Goldman % U'Levin, ?® Chevalier 5,3 [l
W Tp ERNBEE OB OB ERD TS, L L, 2hi 2w Tikir LA Cunningham!®
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% Blackburn'® &0 E#cESBIC LI b2 EMAOKERREBELDLD, ThbLoRIIE
TR L L 5, MADEARBR OV TILIEGY, EBFLICENALRLELOD, &
WEAB TR TRV, MECKEL DV CHRBERATH S, ZoREE LT, BELL
LB A Zh 5 Nicotine 0EBEERAL, 20 boRB» LA TVWTE, BRI OBEY
EBFXRTWAEEVCIBRRELBESR TV LY —J, B XsmgH COHb i
ORI L LB T I g\ 8T B VL B b,

Submaximal 7 A4 5 I EREREAEEEOISE 2l L TR M EL M+ 5 )
BT, gk indicator 27ch 5 A DOWTIRECBRASLETHS I,

B 3E BLE R OVBLE B 034 B A performance (2K T M

1. EBEEMNOBWENSEHEAMN performance [CRIZTHE

WL AR A 1 S e oW TR R L X 5 &5 A, Reeves & More-
house® (1950) <, Karpovich + Hale?® (1951) 7% 0EEKEEx 57, ThboO#WE
b, BENMFEREYETIRLILVCOHBRORBI LY ED, BREISACERRILHLEZD
BFEYHELICTSETIRETE>T VL, Lnl, AR—Y~< CBEERPRVEVIHR
E13, oz ey v b U -0 EMEE LT Kennedy®® (1931) #{T/->TkDH, = —F
REFICL o TERLDTHS D LD T L, ARPCBEBIRL TV LB %,

—ROBENBAM 7 4 —~ Vv AR ET S5 050 0%EH L, Reeves & Morehouse
(1950) R X > TRHCRALN TS, ZOBOHAMNET A FZBRD ~— =V« ATy
T e F AL (BRABEER) 2RVCWEH, AlcAar—F (xyevy), ~v— (&
BB, 71 GBH, 7)) o@kT A rEowThHBELTw5, TOKE, 15HDOKRFER
BRI LT, 2 v e — B (28 H2E) LRMEEY i 1 RDRER & T,
AF o7 e F AL OEEREICRCTER - iy, BT A PRV TIEbLbigh-
7=, Parker’ (1954) d W U<, AF o 7«7 A+ (@184 v, 145H46ED T v )
BT 1RO B & JERER O LB 2 FT e > T\ b, ZOBE LR AR 19~25F D
KA CREZ IR, JEVEE 7 AOMFEREL, BELLSE, =vire—ARKID3i03
SRS BB TR o T,

Karpovich & Hale*® (1951) o&it, R 2H&BEBEENRPLPR-TrD, 5A
OREFE (REE) KWL TRE L BB LR ACHEL, BEHE=LT X —X
—~RKXBT AP TCEFEREC OV CHFERBOZERF T LV o TEY Lo, LOKR,
BEDIBIRARAT 5 —< VADKRTEHRDI, LI IADOFREER O 5.4 0REHIC
® UCHEV o B o B IR & B e s B R T - v ARRE L, JFREEET
24, BHEECIT14A, REBEOAT s - VAR S TEY, £ 74— 7 ONEEIT R
BOFHE - T cb DD, ZTOBITEBETIIRh T,

Karpovich B¢ Hale 122 0#E 2D, #r 8flomEZritutd 2328+ 5%
ZHIRBEAZENKRE L, FEREESREEL L D bR EART LIRS L RERHL
TEY, FOBEELT, FEREZIRETD ZERHBRGEDTHSL I EE>TVS, &
ORI, WEHCENCBARREET A P2 AWLBREOBEIC OV TDEELORER - 1K
FHLTN B, :
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IOBOERIIE L OBEBER DA TE D, BESELH—L, FERECET
BB O BEL oI EIERRE LY, R & oA, Karpovich & Hale 2igET %
D, PREL LTI R»DEE LY 5 LT 58 EEY, hhbBRERCKSS LT HI R
BEx S NERSFH TSN EES & THS, Lo LEETHE, METRNL 5B
BWEHOHT, £5FAMCEELYRETEN LD, izl CO ORARRER LD, It
tho COHb BEZBERSBEEREIE LV e TEDT, BABEERESFERED
B o, FHEWIREB L L S TR IR TEY, TOKEE ZHREbo—EEHOW
BTh, BMEBRARCEYEY S, FERBETORNLERLI-> T RREHENEHL
ML Ihooh s, Cooper 5 (1968) W X AMWE L + v — = v /R oW TR
PR T RIS 52 T\ B, '

2. REBELL5HAY performance

AR =V T R — RIS E D T B 5 RE R, 0 Eie A OB DLW T O A D
RAELEND, ARE-VETHIHERF A 2RI 5ELELEVIRBIFIEC S TIEIRE
LTWwh X oicBbhd, Monk bOKEOERE ORI 2 A (1965) wibl,
HERD I FTRAR-YF LD 7T 7 BRRERIEL, BERERCE S BEYRIE
T2y, EVOMER LTRSS VWE LR, [BY¥hiks 3] (shortens the breath) &5
LD ThbD, A, Portland HoEkdicx LTk~ Hornb o (1959) %,
EBEWCHE L wafEe, 2 -70oonnWiBEHTRIVD, 2—FOREDOTIEHLT
WHEBIT RO S, BEROEGC EEXHE L T\5, Biener 5% (1968) O I'A Ytk
F376~19F OFEOFEL BV ThH, BEOEMBE LTRSE NS D, [Sport] ThH Y,
ARE=Y I I TEHBT HEOEBREILIL &Y, &5 Biesner? (1922) 13, REEo
HHEBEIMEL, AR—- Y ERHTHHEEKIHZ EEBT T2,

=7, BRETRI S LicA# — 7 CRECET MR, BHEESEEFTOV-ToF
M5 pfENE—DLDT, Fhiels:tBTEFO0SUENBREETHD, AH—
YIIBEOHMER L ko Tk b D LBhbh b, PELEKOEE L & CIERELEO
Bl b AR— Y DIRBORLOTHEORYIBE I EVWIEILETHI NS,

TH Lt bk, BEELEREED AT -~ VARKRBTOHE, BETEOZ
W IBEEND TR, ARV THHKROE DS, BEOAR-VYBEEOEL A
THLRENKELEET LRI DS, 5 LIcGUErTRALEE, BREZORENS > T
el LTh, Th%BEo chronic mABMPFECRETS - Lk RrWTthsr 5, #Hic,
25 LB I CREBOBELYHEL L5 L5858/, WM/ —-70 X8~ vk
2, BEOHAREHEOE LW LrHIRER S,

BUEEE LAY » —~ v ARET2EOHE L LT, Kennedy®® (1931) 11, 3
XANDIBA e H VY —=FBROWTTER, 197320RFCONTOIEME 1 HOREER
DBFE LTt Thitd s &, WEHARKCAE LER, Heavy (1 B2080 L) o
— 776.0%, Moderate (1 B20&LLF) Ti38.6%, Nonsmoker D&t 18.8% &, BUE
HEDOANERPMED 5Tz, L LZDHE, V- ARBY BERBRIIE, SHERLLTO
AT BRAR L LT, EXERIRL LV FRLRIL S 5,

W LI OWTC, R UHHNEE T, A—o4sB&FEYHRL, BBERC IV
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R18 494OZELLO 125 MET A 1 123 H¥E & i (Cooper 1T X %)

N AL A et 1, % D2
W 5 g 15@)?&3%@@12% el O BE B ﬁgg%l.?ﬁrﬂﬁftmﬁk@
E BT () (am | (eam
| A OBEE |
Blolol A 128 1.47 1.56 1.6t 0.14
BAE » T e 64 1.44 * 1.54 * 1.57 * 0.13 *
1 B1OEREF I 86 1.42 + 1.51 + 1.54 & 0.12 *
10~304 131 1.43 + 1.50 § 1.52 0.09 £
3045l E 10 1.35 + 1.41 § 1.44 0.09 *
w T R |
6 7 AL 8] 148 | 157 161 | 0.13
6 WA~ 1% 31 1.43 * 1.52 * 1.54 + 0.11 *
1~ 348 125 1.41 § 1.51 § 1.53 £ 0.12 *
3~54 LoeT 1.41 § 1.50 § 1.50 £ 0.09 *
5Lk 28 1.42 * 1.45 § 1.53 + 0.11 *
W DA 4
WRBE Lo\ (0 syl 28 1.47 1.57 1.60 0.13
W5 (FsE) 255 1.42 * 1.51 + 1.52 § | 0.0 %

LTI HETH Ae0.05>P>0.02 E--0.001>P
§oneene 0.01>P>0.001
) 6 A AMTFwRIY, BEEL &

= VIENRELCEBbRAE A - L LT, BN EORECFEREOEL TR LI
Cooper 5!¥ (1968) DMHFIDWTIL, &9 LEKEADERIESTH D, FEEOH
FRERMT LR D, Tbb, Cooper Hit, FHFEAS19.1F, 419%DEERICH L
T, ELUABAEEOS T, ELwvbrv—=v/78%8L, 68HE0 N v—= v /Hifo 7
=% v A (125HE) CTRESENOHEATt-7, FORKE, trv—=vI/Hio 7,
—= AR, 1HOBER, WMESEEOLH /A —FBER- LT T, 6 #1245
B OMORCOWT S, FEREERN, 0. U~ AMELorL, 1H10~30KkD 71
=7k, 0.09 P<0.001THE), 0ALLEDZ7/A—~7%, 0.097 14 (BE TRk &4
o e ONRR L, B trainability 2 {EF X% 5 2 0 E IRz,

—7F, ThExBETHHE L LT, Pleasants®™® (1969) 4 0 hIF Hh 5, Pleasant
i3, 18~20F D BF8lE (MEE474) w, 1HS04MH, B3E, SHMoAKKIv-—=v7
HELULH, BHEKC b v-= v 7 BRAYTD, RO ACEBEREYRADh -T2 &
25, BEIT V- = VIR EFER I LDOTRINVEE 2T 5B,

DL BRI RBRCOVCTAEBHHEB L pHMERELZ L, 4007
ATPRRGTIE, BEREOEE, Prv—-=vI/RE, bv-=vIrHROBREDOHER KD
WIS BETH S 5,

3. K¥EOEREHE EHAY performance [CEHT 3RS
B AMEMRIGE LT, ZHABRGEYERT 200, F0EI EHEGIE -
T—BEDOLDTHEDE, BEINRTWLDH, ThEToRMRCHI T FTRE T
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Wit 2 L IeonT, retrospective WEBUTE L, Fh, EES (1978) k3, HHHE
DEVELWE LT HENBE T A » TRHRAMEHERETH L B H T 5 BEo>»
TOFECR AT, FROAEBERCT chALES, REYELAIRsLaRdbR

19 Bteo BT L BAMKS A | pifi

S A 1500mE & £ & (7) | W aRMERRS (BEEED
I S S-D |HEME M | S D | HESE
ERHEE DR 54 3805 0.0 — w725 23] —
EREE+AL 2B 9 | 38.2 .7 — 164.7 | 2.4 —
ERGEHEL, 26 | 19 387.8 0.1, — 172.2 | 8.1 -
| EREEHESELLE 20 358.6 32.1 ) *x% 163.8 | 288 —

#&20 @@J%WE%@%@E BRI AT A B

e wmma4A<@> %&Aﬁ%@@amaun ABATT A 1BA
T~ s M s-D #E M  S-D | HE#| M 's- *D [ Eepid
~. - ! i .
| 7
o T 6| 4017 556 ’ — 83 w05 — | 8 33 —
DAZLHB | 8| 3143 3.1 — | 1554 9.9,  — 258 16, -
D oF Jgov| 15| 3531 325 % 1545 297 — 2.1 20| —
&2 ﬁﬁ%ﬁ@@%ﬁ%ﬁ%@%@%@iﬁﬂﬁﬁﬁ?% b U
| s0om s A 5 (@) %&Aﬁ%ﬁﬁamg:ﬂ?‘wﬁ%ﬁ%xb%ﬁ
. M |S-D #f#| M |S-D| %mﬁ M |s-D|
o o0 w14 409 — [ were] a3 — | 248 34—
DARZEDE 12| 364.5 32.7 [ ¥ 159.4, 146 — 259 14—
D F ¢ w24 3668 265 ¢ 169.0 256 — 5.0 22 —

B2 WERENEDBIT A P RS (MES D) (EBRHG BE e bIEBHICHE L\ )
‘ , mﬁaﬂﬁm%ﬁﬁ%wﬁ@ ﬁmuwmew%ﬁ
5 |
e g - “@ @ g G 00 | 9 e | e | ()

o I | 16| 43.243.1 59.6%7.7131. 8+17.552.116.7‘45 T4,555546.2 (140257 ]23.4¢1.9

DA EbD | 8 459526 593441347+ 9.553.3:£9.045.7 £ 2.3 61.4--8.9%18.9+ 4,3%,95.4 4 | 5k
i i I i

D F A |13 450832 SLIETBIB5EIB5524572439 32546190 133539 B2x0k

523 BB EE R A 7 A Fﬁiiﬁ (%22@37%)

N 1500m3k 54 5 (B) | B3 B AR (SATH

Sy M | sep | HE#E M |s-D|FE K
o | 16 398.3} 34.9 | — | 166 201 | -
DAKE L% 8 - 318.7 | 35.5 — 173.1 7.8 —

D oE w13 374.9 | 2.7 | 1746 24.1 ~
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;|24 vl oOBEARIAI1500m & £ A
GERimfS, BWAEL LEERICHE L)

e 1500m # 1 & (§)

. L ‘

% e m [ sep lwaw
OB L ELT | 7 6.3 | 8.9 | —
P - U 8 , 397.2 | 3.2 | —
®25 mfE (FL) o1 HOREABR XA &

SR o 1500m7E % 4 & (8)
T M | s -bD % B oM
IR0 AT |9 378.6‘i 23.3 —
1B 10 A M k9 43.7 33.6 *o

[CERTTPITITN P <0.05 L P TT P <0.01 [ TP P <0.005

oo, Fihh cumulative L% o physical resource & LCoOLPEECEEY B2
TV BEDLECOWTIRBRMHE R Ih - o,

—7J, Cooper BHOI2GMIEDEAME 7 » — = v AR VT 5 WHEE L JeREE, WEE
ERT g - vA, BEREEL P v- = v IIHRIZOVWTE, BLHRENBDLRTVS °
Lo L, Zhic2wTd Pleasant OBA1:, WEEE L SHMOXKKN v—= v Z7OERL
b, FV—= VI ROFPEREED T T,

FZTEEGLP(978) 1k, BPAETHEAIATOREABTANT, A7 4—<vR (X
ALIREELET52BOF A Y (—2FVEOCEBRENT A + DRBALHTEER TH 51500
mEEALTHY, io—21%, 0FLUEORAEZRRETHLERNT A+ ORAENEEE
ThH1500mEH) WitT, EBEORREENFS LE 2 bhafaeonwt, BEEE
MR, A7 34—~ VvARENETLENE 5D, BEL LD LA,

FF, BERENENCERREBAOFEC WL, BEOERAEL DR B, Tihb
b, 2A20BERCHTIERNEE L TV CESEOBVGBE T, BEAREWTH
A3 ETHELFE, camulative 7S L ARBEREBECRTAEL VBT T, %
PHELRIENTHAH, LWIFBLHTH5,

ChERET L ni, REAFRERO BT AFELI024 (FH18.97F) wx LT, 1500
m#EDO XA AFHAEEE LCE, BTy, EBE, BHoOESGHEE WEBEwoWT
DELEXIT - 1oth, BREOERRS, TEIc, BEBENOREL A A (B) SIUA%
WEOGNBE T A P BER HE U, WE 1, BAS3E6 A20H, A% EBEGTERLL
LOTHhb,

FoORERE, EFI9SEDBRT, FTPRORT Y oK, BEOEREHE L 1500m A
FExA L LR, FREFUINCHE3 B EEB > /T O 5% (KBS EBH) & zhllit
DHELEOBICHERBRE A bR, Thk, BAEARESHREC OV TOMBOBRIFL
ThY, ZOLIRBET, HEOFERHBOBCIIC UEHHe, HBETHZ &08%YE
%i‘f\:o
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T TEY, REEHRCHTE LTV 3208 50T, MEBEN3>0 7v—7 (0
Ul TOARZEDD], TOEV]) B, FThEPhORSEYHET2 L, H0DEEL
leoleo MUL S, BWKHROEBERRECOWTHIET S L3521, SRk, BELd
BB L BRI T Lo nE2E oty WIEhOBERBCETh,
NRWT A L BAR L OBAAREESRGT, BEEEIICERL bR, UL, A
BT s = VARROCCRAERREN LS, T0t] PHIBO 2B D B oClie, +
Tehb, BEOEBMBICOVCII67H, BEREROEDTREE TP, SN, BE
ELEBCHE LV ERTL230 L, IR Tof] Bt o] BEL D bKIEC
BRTT =L e AV LIGRTH B, S b, BEER, —HOWEAKICHETS &, F2u
DL, BEFECHCTRERA DR, 1 HORBARDE T2, FBDES D, B
CBEEETL LD F o el s fe ot

HLEDHRER,OR T, MEROHSERESOREE T VT, BeBEEOHA%
N7 R VADETHELL, ChicRLT, DHEISED bALBAMET 2 FTh 5B
BASEH ORI OV, MHORBELRA L, BOERBLIH %,

4, HAORETFREZSBACHTIRBHE

OEEREWT, 0FUEoEARBE RS L5485 (BTF121,500m, #Fitl,000m)
W, WEEEDT AP OBAREEREL LT, FRUTOEABREAINTWLBAEE
M7 2 b2, —EBEOARICH TS R EEHEELT2) ABPREC L - CHALY
BELIDETDIHETHHDORM LT, A7 4—~vR (F4 L) ©F - THEALLERL
IOETBHETHD, 12500k, 1,500mED L H hEERL L L7 4 —< VA« F A
Mk, BOABFERE (VO, max) £\ 584 authorize =it 4 E A MEISEE & 0 &\ HHE
BIRDBORTH Y, IR <HD L S BBAZESHERE R EOKE VBARRSET A XD
b, (FRENCEE LHABORELLY 5540 THB, —F, HNEBHFCBELED
BOWRERIBPEERTHL, BREBNYERTHERLE, BELAR LY B E DR
BLHE-TwW5B,

HRECRHLCERSh TV 585, $HEREL LTREI Y LBLL 00, BEERC
BRShZWRERBREO R KEL, OENFHEAMESES SR aerobic 52 b &5 T
EMTE D,

wREE, Kﬁ%k%%?é%%%%?f%~%?@ﬁA@mw%f FRAI514E 1 AR A
FHERE v 2 - CERBLAEZBBOERNT 2 V2B LT, 20~297F % Clahk H2 Wk
TAME, 30~B9F ETIRHERTT A P ERE L, WThb, ARCHBENEC X584k
m%ﬁ&07/v~bki5ﬁﬁﬁﬁ%mbé&¢éa%@%wﬁﬁﬁﬁoﬁﬁﬁﬁk@?é
HELT A5,

%%kovfm,%ﬁ%i&ai@ﬁ%ﬁmf%%btﬁﬂ“M%&%f&;if%&ﬁ
AMEEBRA OV TIE, 20~20F D BT53%H, (DA TS| E364DFHE1. LA L
T IToFigw )| H1341348.0,8 L HREEMNIL D o o DI, %1asfﬁatﬁ%& HLT
W5 (26, #27),

~ﬁ,m~m?@¢%@m%H%&¢%ﬁ?Xrw%ﬁem@momfm ¥ IoAT
Wh1 EITH, [HCDOA T enPdlz] £164, [DFi\] B6/DF 4 i K12,
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Tlco AT hiedic] HOFENS D, E41RRL2H VR, FoficonT it &N
<, ¥EBER LY, BEOSEEBHE TR\ T 3HMENRL, S8y RiET
DEBFEOCTREERSE L Bbhi, FE 1,500 mB2HH0 4BHEOKT 7 A bMEWE,
F2RTIL, 3BMIEL A B nh o T,

~%, 1,500 mBHEOFTER £ 212, BREZENCELVERRbhEL, Thbb, [0
ATWD ) B, ToFlkw] #iod LT tdPbb gy, chrEERIcR L30T
TA0FD, 40FRTA6H (W ThEIEBI) HoTuvi, ZORIEHENBACBE VT3 ~4 8
Edleb o kb, SBEORBRACEOY FRIEL, WEENFRELE IV IHEH (P
0.05) HAFRELoT, chboiER, Cooper LOWELFERTH D, BFNRER
BT 5 1L,500mE, HEFFRITSL50mEHE S 2HOBAM A7 3y —v VADTF A
FEEWT, WTRLEEEZ I D LERRS - TEY, WETASZEBEPRIEE LTESE
NOHFART AV ThHLEABAEERIC KT AR LB TH - T,

®26 BREOHEHENE (0~29FBF

|

Smokmg Category ! Smoke ! Quit Nonsmoker ! Slgmﬁcance

N % 4 13 E

Height M 168.6 166.3 166.4 NS
(em) S 4.9 5.9

Weight M | 61.1 64.1 60.7 | NS
(kg) SD | 4.9 | 6.1 |

Age M 2.3 28.8 | 26.6

(yr)

R wEE ﬂ%}?i ﬂiﬁaé%fr'r A b {f% A <E E’é%k u%ﬁéﬁ@ﬁ% l’f{ﬂ:ﬂii (20~29?%?)

Smokmg Category ] Smoke qut : Nonsmoker Slgmﬁcance
N B 13 5
Total N s | B3 23.1 NS
Physical SD i 2.9 * 1.7 i 3.0
Fittness ,
Score |
Step TestM L si | 518 8.0 NS
i 2.4 7.3

Score © SD 5.4

R28 SEREDS GRE G0~59F BT

- ’ 1 Smoke k Quit lyNonsmokera[ Significance
Number of the E 97 } 16 36
Age (y) 1 }
Height M %
(em) S.D.
Weight M f
(kg) S.D. |
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R29 BUERPERLEGRTIT A PEA

Smoking Habit | Smoke | Quit | Never  Signifiicance
N | 57 | 16 36
Side Step | M A | 48 42.9 |
(point) | S.D 52 6.4 6.0
Vertical Jump M 52.9 i 51.4 53.2
(cm) | S.D 7.3 | 9.7 | 7.9
Grip Strength | M | 483 4.4 4.3
(kg S.D 65 | 5.0 4.7
Zig Zag M 169 | 175 163
Dribble (sec) | S.D 3.6 | 3.7 2.8
1500m Fast M | 669 | 6741 | 6128 SN P<0.001
Walk (sec) | S.D 68.7 | 5.0 | 68.4 | N-Q P<0.001
Total Score M 03 66 | 158 | SN P<0.0
(point) | $.D 5.0 | 9.6 149
*% * * X%
- ¥ ~e-P<0.05
| T L2 JERTIYD P<0.01
B o FX¥ P L0.001
600 - T '
Walk [~ : / Smoker’s Walk Time
Time |- .
E ad % /
- ; Nonsmoker’s Walk Time
700 AV vl « :
(sec) i~ // 7Y . Smoker’s Fitness Score
ke _ 90
} % 5//5 /{ % T%tsére 0  Nonsmoker’s Fitness Score
. 470
2
7
L 450
/ / (point)
30—39 40—49 30—59 (year)

X 6, Wi L IemmiisE o (500 m & & A & LHEATTF A VBRSO REE

PEo2o0%E%E LT, BEFBISFFARCECTA7 4 —< v ADETIEXL
TEHZHEFRL, FHEREECEN, 22t kREBC S CHrE bR,

BENI L BB IRLESRBEOWTIL, FhA chronic WEELTHLOn, B
B h o (habituation) & LTBEIRTWLhE V5 A onwTit, HEMesT 2484
BieblooTh, HAW A7+ -~ vADEKTEZHEELTOIDTIRA LD, W5 2 EaH
BIhbEREtoT,
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HAaE BOE Z k]

1. BEREg

WL Y 2 B E AT A ChECoOMELREL, HETS L, —ERECEBAR
T HEBIGCEI LT, B4 DOFRBRIEEIC L > TR > LRRBBOR T2, O
ROV T B TLET 2 2 L3RDH LR T2 00, EB#EINC L > TEhAAD
effector 2o TV A EWIHIERFETFFELMC IR TWEWL, T HI T cumulative
CHEAMRET SR T50E 3 onTil, D HBRE2LHMNCRBE I Rith
EhebhwEiBbhb,

TRIZOGTE, BN S JERER OB OBRE, BESGNT T~ 2RKDOBRETH
D, ThPIFELELLDONE 50PN ETHRHRINDLERDHA 5, i, WEE CIEREEOL
B onTi, MBS OBEE IS LVWEET, ZoBOFAYERETAIENTELE
bhb, WTfhicgk, HAZOREVEELEGLK—L, BEELERELTIZLrEE
LV, Shicownwil, Castleden K8 Cole!™ (1974) 0@ b, Mk COHb JEBRE M
EEY IS RMBTAZ 046 TERD, nicotine ® CO DHEATORAL FOHEELEE
L5 2 CORBROBRENHEN D,

BEERE (7 x - v A) RBLTE, AR-vwvea-—-FoiT, BEMETYL
BT EWS L EIEOnTIE, ThETCEBRICEMIA T, ShiconTh BEikL
LT AFMY Hofe, Lavl, Cooper b (1968)@%%&3‘375’(0’@%58’9@%%4:0(, b L—
= PR OWEEIEL Z LA BT 2, Horvath (1975), Raven (1974), . Drinkwa-
ter'™ (1974), Ekblom & (1972), Vogel & (1972) @ COHb Jfc ik Bs IR R O
B o A RS e S T8 o€, #o critical 7 level 2B i‘ofjw:éyhéﬁ T B
LT3, - ;

IRLOHHELD LT, BHI, WESLFHARCRLETEEOREY, brECHs
THASNTOAHALET A P ORRICE L ThTz, BABAREEDO X 5K, —EHEDA
e 7o LCOMER IR &+ 2 A B RIGA BIHET 2 H AT A L eksuw T, F0—i
BoESc oW THEAENKEL, RFERLEOFECESBTIR, MEEEC X 2E18R5
Rk ote, ¥ie, LEMEVGIEUMOREES, VB L HRERLEES L ot, 1
2Lz hieowTik, Cunningham (1972) < Blackburn (1960) @ X 5, HEmLmmE
DEVCHEZR LT VTR, BEESEVLHEEYRTSAL LY, BEARERCOBE
HTEIFTHLBENL, 2l 2@lm I s 7 28 ehd, SOHEBROFRR
BECHABEBORISEL DWTIE, BAoBENE VA, BLTRERBOHELRLT
WA BB ENT WS,

W, BEZOEEBLICREOLNAEAE A7 5 -~ v ADETIE L Tk, Cooper
LORER, BELOFL->IERPORC, BkRESErbR bR, THIZFELET
L8 (habituation) & UTHEHE I AT, BREEHC RT3 KESBIITo- T, chronic
BEBIR T EBAFABE SR,

Lt e T, BAMYEL OFEY L L LA, RS U4, BB
FeB R TRE o, BERFRTELTL Zh b chronic RBEShBATHY, £h b
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DHEBESHEIRTAT7 o - v AL LT RESNABRBECHD THEELREYBRETS LW
STENELD, TOHEBELTHUTOERNELLR S,

(1) B2EABREHOLIRTArOBMY, E& UTERBECELY LI LV IBE—D
BETHH LIS L T287T, 28FANOBRKLEMTS b EENnbs T &,

(2) Nicotine & X 2080 L, MED EHKLEOBREBELEL, —##odollT
BOLITWEHDD, HAENAEL, MEHCERLTERRC IR HOBEY TS
RBTCHBLEMIBR I WD &,

(8) BECXLEAk~0EE, COHb BED EAKIC I VBEERR LN L TRABRE
ERELETIRD LI ETE, kELRPBEYE5EL 5300, submaximal REROE
Ak, crest load level CTORMAULFMTEIO LB - LEEERTIENEL LR
rTk,

@) @ enhio T, COHb offms, 47 L4 .oHBsMmx e & [Vogel & Gleser
(1972, Ekblom & Huot (1972)7,

(6) HAMT AP ELTOBLAERRER L, BAMOHBEIMEV-Z &,

ThHEOBEML, (0¥ FRENLCOBELBBE LLRABINERERDL A7 54—

VACTALELTORARCH UTHELEY BRI LB L L LT3, -

beXh, BROBRECOVTORHME - EREEC I LEDREND, REOREY

T 5L OBETOb O, WEBCHTAIREEAMEACL VE LIRS I Ly ERT

HMBC I ol TEOKHE &, Kiav/PoklishicogES (all or none) DHE

WEERTAH LR L 0AETS TRBOME] L5 280MBERESL - LIBT bl

FRIEAEOREMESANRELY LT LTV TE, BlIhtEHizr it

BB BATWE, BENEENCRIETRECET A LB HkRNeBR L, Fhich

S5 FHRTOS X% E 2 7o B¢, Karpovich %o Hale 2328 — < vkt LCiE

Lol THEF — 2A0Rcii s ~ 2 Rl EREBNE ST T3 LBbhsZ &

LELZT, BEXRBHLETCHD ] LWAETHDY, Zo0ELHRIhTTCEL-LHERCD

EDWT, Elro e RB L ThosBa b ¥Hiht 5,

2. BLEE O [toughness |

CRETDEREND, MEIPLFHANLETIRIENRETF LR - T3 2 813,
BEALGICIN, BCthIEBREDCKST 2FERBCEERR IR S BT, KER
ARV OB L 5> TERKEBERYBOLDOLEBbRL, Fhixbid, ABoOREREERE
DHFRT, ZBEHAEIN V-= v 7OHRAFEIRE L, FOMEER, SR CTEDRER AR
— VEREBCH L CRLBEOLOMVERE L W INZIFLEOMT, koo L AEEX
e, 2 20RNPABRBCBBLTHVSDh YL TEL CALLERD D,

BB L T2/ X 5ic, Biesner 57 (1972), Fodor 5'%-(1969) OHWECRT,
BEES AR — VW LTELA DL, BRAMECEW RS, RkEoBRESVWTO
Monk® (1965), Horn 53 :(1959) 02, FA Y 0oFF KT S Bierner 5% (1968)
DERVPFRT IR, 2 20 AR-VYRBEXET IR LW BEENREOH R e v
5T b,

FeXZoRRELEHRCETIER YL L, EESHEFE LTEL LR TWRELTL
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BHolod, D BETLREZ ST EOBBREODOVWTELEN ¥ o {HRTE 14 2 - %
WTWB D EMNH S OLBRE,

7z & 24¥, Mckennell & Bynner®™ (969) 11, 11~15F DB T4 45,000 Hiex L
T, FELTS - DL, METACHTLEBE, WEEZHSHEREEZHO A -Y0
Bl ERBRE LGB, BEEN 724 ¥ L] (toughness) 07T, BEHR .. BERKC
DWTESFE L TCWA LR ERHMLTV3, ThERB LT, FEEPIP 1971 3, b
HEOBRACH U THTFSROWE cHE i 3 20RT (FEELoRY, T LE,
Baik) wont, LIBSEOBLEHEBIZ LS « DEXTE-Twb, 2OHEELAELL,
WEETErEr FEHTONMIEv- o LT, L] & M8E8i] ofRTFe
BT, BEAR BERZILDEETFML, FEREZT L TREOAL 2 - oER T D
TEBRBELTWA, MIEI LR ELELOBO DR, ToOELSHOBTLBRECE S
HEBRC S THA I LEbR%,

CDZEHEHERMCAEEL AL OBEIRYLAVWTHEA IS, BEC XA
RS E L sy, BEZOKNFERBEIVIBENL WD LV ARARE R TH S
2, BRSO GBSIERES S BE LW B 5 Seltzer®™ (1960) L b 5, Seltzer
11194641 Harvard ksia 22 U (TR 19425EFKCERE) 72 922 K 0B o, FE
1B AR & ORI oW T HIE Lo kR, (OBEEE, B R, KB, B O O,
W, B, WkEIUCFokE ITIFRESEY FHl-/2 &, @QWREZOMTLHIEER, fia
7, WS EOBFEOMCKERMEHELR LI &, 25T, ThHOHMECESE,HD
HHEBC T COBENRETHEEIENTHH I 0D, 0L 3 ERE LI,
BEEE ORI AEMOBENLREEC IO THS 5 L #HE L (D hi2w T,
Fisher'® o—Rik W4 W51, —IREN4 B3l oms-©, —IERE RO F N IR A
B LBEEE A L - Tuio s &b, Fisher BBIEEEoWTLH, MENKEE
MARENZ ERBROTTOD ),

LoL, ThETOBELEANCET MEDhT, BEXLIERERYHET 55481
i, BRSO ERREE OV TRE LWL DLV IRIERLRS D, ToEEOWTHIEHRE
Thicflitioy, BEELEEBEL AR OWTEHAERR -7 4 <= v AR K L
Cooper HLOBEL, BREBBENCHERCREOE L b o, FELOBEL, FO LD
BEXRBLR TGV, X HEBARDIIOFEIFECO VTR, FELOT k- filiox
FEOBAL, REFBEOBAL, WHBEORTABOMT, Wb, ik Fikd, 2
7 -l EDERL BRI »t, Wi Biesner o#&%, BELOLOREARET IR
FEWELDE, AKE-VADBELADOEINEALCHDEEL LA LINAS T,

wWhiee X, BEHO E LE (toughness) # BT HRRGEBER BT
R T AL L, oA O toughness AN L D 3 OBPHRA L LTERIRETH
A5 LirLiahd, $EROESFCHTARELORESL LT, 2 =2rFHEotRkeH
ELTWSE SV IHBIEL, ThECORBEOEELLHEMTZ L, BBINCRTT230L
By, i Lbh WEZEZNWERAELTWS BN ] (shortens the breath) 23 A% — v
g% ET &4, toughness % kb¥2L\V5BREEELRBRILLLDOBNE, #FE
BEELz —FRHLCFELEVL, TOBFZHLAELTWSRERELEAS AT
NTb,
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22 PEFBARTET IRV IFELHE, HEEPa—~F, BHVREFHED
WAL B ORBP, BHEE L E2B CToRE L, HYLE»LEEL T2 Bb
N5 UL Zh iR s LCENT RV HARRRE0FEEFIhEnh Th
D, H1ETERLL IS HERBCNT 2ABRNEED bOBABNLERYS, oKD &
CAL S TWBENRYTH LRV EAEA LTR bR, Cooper HfTicoi7 4 —
A FTOILRGFEOERE, EBRBIERITS vy Mo I AR TRINCEARED HEEINC
BHATERVL, TOLIBF—BREELTRVTE, BAEPRLEO L 57—V
AT A OFERY, ERECT o tBABAGRES COABRPEEC R Ihith Tz &
hbEREESR, COXVIRER, ERABECIZL0LEWIIL, [£2F58BAE]l LA,
TBoBE ] wlLd BELILIIETIHESHRAOBVICISEDEELRS,

i DS EAR~OBECET AR, £%o SE XS MR L ERSE TR
HEINDZHEROVHHRACEELN D, BB oW TORREHEORE T 5 HERD L
BEL XA L, WA, MEREBREE BESLOPRERVEAL [£H¥HAL] it
THHEEPIRT T —F &, ThEHALLTEET 2 HER/PERIN LT HIER B,

Be#zsredhich, HEEYEHLIBLEEL VIR0 RITIRE#EE~, XFTE
DHTIER  FECBR LA EREHFEL T L L1, ¥R - F@Eeo
WU, HEHEEREE, RFERRIEEREY., AWK THBOREEBRLHEE L
ooz b LAKERE D TE LR L ET T,

AR, BERONERERRCBRITIZ250THS,
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