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The Healthy Older Subject’s Exercise Tolerance,
Limitation of Walking Capacity and its Safety Range
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Abstract

Few studies have examined walking ability in the healthy older people and their ex-
ercise tolerance as measured by an exercise test. The purpose of this study was to re-
search healthy older subject’s exercise tolerance, limitation of walking capacity and its
safety range by comparing walking speed, oxygen intake and cardiac reserve.

Forty-three normal older subjects performed an incremental exercise test of walk-
ing on treadmill. These subjects were classified in three groups. The normal group
(Normal-G) was those subjects who finished the test by achieving the target heart rate
85 % heart rate reserve. Blood pressure group (BP-G) was those subjects who discon-
tinued the test at the endpoints where an excessive rise in blood pressure occurred sys-
tolic BP > 230mmHg and / or diastolic BP > 130mmHg, and the ECG group (ECG-G),
whose endpoint of the test was determined by abnormal findings in electrocardiogram.

These results suggest that in the older people who have discontinued exercise be-
cause of rising blood pressure or abnormal electrocardiogram, exercise tolerance in heal-
thy older peoples may already be limited to the level, that is, walking speed: 60m/min,
VO, : 15~ 17ml/kg/min, 60%preVO,max, HR : 70%HRreserve. Therefore, the safety
range of walking in general older people will become intensities less than these levels.

In the BP-G resting SBP was significantly higher than that of the other two groups,
and blood triglyceride and total cholesterol concentrations also tended to be higher in
the BP-G. In the ECG-G blood sugar and %Fat were significantly higher than that of the
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other two groups. These results indicate that older subjects with abnormal blood press-
ure or electrocardiogram in an exercise test may have the risk factors of increased body

fat, blood adipose tissuse or blood sugar.

Key words: healthy older people, exercise tolerance, walking capacity, oxygen intake,

cardiac reserve
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AF Ik, BRI H > TIEHERE X
CHEBTMEED, kE, ML—FETUT 1,
FERR b OEE I EOMBBERT MR, FEEriE
FoEb A L, BEEHEOE (Quality of Life -
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R L EARYLEET, HEEGECTEHINLES
B THH, LabHRITHrRECR S L EImEDE
BRI ICHE SR, HEWEDOKRTHIELD
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5, minEOBEREBIEANCL > THRLATHY,
HEAFICBWTHAROEHE ST B0,
T, BHEMGEREZERTIILERETH S,
EHE I RUEEEZ D ICA X, WERFIZEE DR S
Th, HEOBHCHIERICBW CIBEN R AR
BOERIPBENTL A2 D75 kL, FRFG
\mHIChZ, AN OCERBEIFEICEEZTHS Z
EAEHENRTWEY, $HASTTIRBWVT
FERE O CEEOE T EBER S Lz w0
HARTVBEDLHELNE, LALEDS, BES
EAE DOBATRE ) & E B AT BRI & 2 E BT 2 AR
LIET L TV AIREIE R W,

BeoT, AR TIELIIH Y, HEEFTIBW
TH L TITEFTE, FICHEEZEL TWRVE
T, REEBOLBENB X PMEOEEIZBNT
EEEHEIRETRE L, STEMEIZL S b
Ly NI VEERBESIEmRER T Efi L, OIRER
DLy FRA v MK BEEMRAES) (symptom
limited maximal exercise) 5 A7EFARE, B
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70.47%) EXHE L, EEVETRERICS N R4
Mo lBRLEM AR EHESN BT, &
M 4%, BRUREEE BHEFY) 34, E
1%, EW2% HHEERBRIXZOGFISAT
Holz, EBRIIBLTEEREZHIL, 2ok
B OB,

2. BMESIURBHEFSREIER

B, REH»SHEFHE (BMI : Body Mass Index,
RE (kg) /HE*(n?) 28 L7z, FERERITE
THRIAIEEIC XY, ER=EEA PRI (T (mm)),
BHETE (Smm)) %EIEL, H%EE (D body
density) ¥ Nagamine and Suzuki ®R'Y, &ishh&
(%Fat) 1% Brozek 72 b DR? X h kw72,

B D=1.0913—0.00116 (T+S)
ZME D D=1.0897—0.00133 (T+S)
%Fat= (4.570/D—4.142) X100

T O LER (ECG) B L UIE (BP) (3%
ME A EALIZ L, MERI2FEIc & v VB 4 542
L, KRXMFFH# HYy, FEZEC X0 I T
& YRERAA MU %05 L 72,

3. EBAEMAHR

Lo, EHRMHBROMBIMIERICM L Y
R IV ETORITIEN, F 73RO % 515
B2 MLy FINBITOMEEL B oz, &
BEMRBIIIL Yy FILVORER 0EL L, BT
BB 2452 & 1210m/min T 2800 & & % 3%
EAMEEEE AV, BEENE (VO,) Dz
WL, BRIV 79 ANy FiEIc Ly, g
3, BRITRRRES S ICER L, BAEITE
KHAR =5 —, WRDGHIEN Y 7= 2 HAGH
#+ (CO2 1 LB-2, 02:0M-11) ZHMH\ 7z, #EjH
DLEMIZIERI2EEE T K5 OBRFEI0 I L,
OHAEUERCSR L 72 DB 6 2ol % ke 1 45 RME
CHRE L /-, MUE G EEIMENEEE (HARa—)
~ I STBP-780) % F\», ZeEfls, SEEjH B L UE
B OIME %2 M5 2 LB L7z, FlEIFlRE
L% (HRmax) 13 T220-F#, »S5BEH L/-E
L L7,

IYRRA Y METTIREEZLLIRELH
B2 IE, DT 6IHE E L7,

(a) BE L% ((HRmax — HRrest) X 85% +

HRrest) 125Z L 7zH¥
(b) I JE 1 Y3 45 # 1 /£ 230mmHg, 35 58 B 10 /&
130mmHg % # 2 72K
(© LEMIZBWCLHRITRSAERICERAL
72BE D RIMAE ST TR0, ImV, FATMESHEIST
TEEO.2mV, Bl T ORMALOZE)
() B, UK, EYEE O EEER
(e) HATHHM, BAEEHZ L OMERER
() BRF L2 EEFILOBEFEDND - 54
F 72, %HRmax B & F%HRreserve lERKFD 5K
D7z,
% HRmax= (HRgp/HRmax) X 100
(HRgp © T ¥ FHEA ¥ FERLIEE)
% HRreserve = (HRgp — HRrest/HRmax — HRrest)
X100
EHRMHBOEREDNS, HMEBSZDI S, =
YEERALID (@) BIRLICDICEBERT L
7:18% % Normal # (Normal-G), (b) %R L7272
WIZHEE) E F Ik L2152 % MEE (BP-G), (o) %
AL EGE IR L2108 % 0B XE
(ECG-G) D 3FEICHH L7z, F72, (d), (0) B
F(O) Ty FRA VP eBolob DB L2,
7z, AR CHWLY7Vv7as s+ (PRP)
(& "THRXSBPX107?%; THEHL 72,

4. MABEMROBEERE $LVOBES

FRIER (RBC), HHLER (WBC), NEZ T ¥ > (Hb),
AT RZ Yy b (HY) % EENMEREHEAEY, ik
&R (TG) % GPO-DAOS i %™, fRa L x5 1 —
N (T-C) #DAOS#?Y, HDLI L A 5 u— L
(HDL-C) # B - B % u®, m¥EM (BC) %
GOD (&) ¥, JREEME (UA) % Uricase-Toos
P18 M ZEE (TP) # Biuret 9, 7L 4 3 Ve
TXHOfERE NI AT IS - (GOT) BIW
TNEIUVBENE VBN VAT 25— (GPT)
% ISCCHIET, y-Z N5 I VB T v ARTF
¥ —+¥ (y-GTP) % L-y-Z V% IV-P-= b7
=) R L DMIE L,

5. #HEtnie

EF ORI, —TEEREDSESH (ANOVA)
ATV, WERREZR EMH L 72, HEKEIT S %Ki
L7,
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I #%
1. #HIREOS AN

BRE O SRR 1 IOR L7z, MR FHE
TR~ % &, 4E# Normal #£70.5+£5.45%, BP &
69.9+4.4%, ECGH70.9+5.2/%, HK156.7+
7.5cm, 149.8+3.7cm, 149.6+5.8cm, fAE54.8
+6.8kg, 50.244.7kg, 54.7+7.0kg TH o 72,
BMI it Normal B 22.4 + 2.6kg/m?, BP# 22.4 +
2.5kg/m%, ECGEE24.5+2.4kg/m* % /R L, ECG &
X Normal BEICHREEICEWETH o 720 KRR
#(319.5+6.8%, 20.9+5.5%, 26.6+7.0% &
ECCHEN Mo 2 BICHANFRIIEWEZRL 7,
TN BARL 3 2013 67.3 £ 9. 3beats/min, 67.7+
14.6beats/min, 66.6 & 8.8beats/min TH V), &H
A BAAL IR X R A 129.7 £ 17, 2mmHg, 143.1+
15.4mmHg, 131.4 &+ 17.1mmHg & BP & %% Normal
BICHENAEEICBEVWEELZRL, HEHIZ64.9%
8.6mmHg, 68.9+7.1mmHg, 67.8+9.8mmHg T -
72, PRP1387.3+17.2, 97.3+24.8, 88.1+19.0,
g B B A EE AL BR 3 B B & 13 Normal #F 227 £
75ml/min, BP & 201 &+ 17m!/min, ECG & 215 +
12ml/min TH Y, 1ZITE CETH o 72,

2. REEMAE(LFAMIR
MR IO WTIZFE 2 IR L2, RE FHE
THDE, FRIMEREIE Normal BE436 £+ 37 X 107/ k1,

BP #£437£36 X 10*/ 11, ECG %434 +38X 10"/ p1,

F I 5k $5013 4420 + 1260/ 121, 4590 & 1080/ 11, 4010
+700/ 1, NEZHE CHIE13.5+41.3g/dl, 13.3
+1.0g/dl, 13.4+1.0g/dl, ~< ~ 27 v MHIZ
42.3+3.9%, 41.242.6%, 41.6+3.7% TH 72,
R BB BB 1 Normal #£99 + 30.3mg/dl, BP 129 +
61.4mg/dl, ECG #105+57.5mg/dl TH Y, FEE
o b o, BPEAMD 2 FEICH NS WE
MIZdH o7z, #3 L AF 0 —)bid Normal #193.3
+ 36.2mg/dl, BP# 218.6 + 23.4mg/dl, ECG
215.8+27.6mg/dl & BP B3 Normal B IZHL_EE
WCEWELZR LY, EFH#HENICH -7, HDL
O L X F 12— Jbid58.1 + 11.5mg/dl, 58.2 +
23.1mg/dl, 56.5+13.9mg/dl T&H » 7z, MHEfE I
Normal #£92.4+10.4mg/dl, BP #93.4+14.3mg/dl,
ECG #£116 & 55mg/dl % s~ L, ECG #t (4 Normal B
IZHAREBICHEL R L7z, JREEEIE Normal BE,
BP ¥, ECGH @ NH |2 4.7 + 1.0mg/dl, 4.4 +
1.1mg/dl, 4.5+1.0mg/dl, EHIIFEKIZ7.5%
0.4g/dl, 7.7+0.5g/dl, 7.9+£0.5g/dl xR L,
FTHRIEFHEBENICHo 72, GOT£23.4+£5.4
[U/1, 30.3+7.21U/1, 31.1+17.2IU/1 & BP# &
ECC#A Normal B IZE_EBICHVWELRL
A, IEE#ENIZH -7, GPTI316.8+£5.11U/1,

20.7 £+ 10.01U/1, 20.9+10.31U/I, y-GTP%13.7
+6.11U/1, 12.7£8.31U/1, 10.6 £5.61U/1 TH - 7=,

Table 1. Characteristics of subjects

Normal-G BP-G ECG-G
N 18 15 10
Age (years) 705 = 54 699 £ 44 709 £ 52
Height (cm) 15677 £ 7.5 wx#k.*x+ 1498 £ 37 149.6 = 538
Weight (kg) 548 * 68 % 502 + 47 5477 = 7.0
BMI (kg/sqm) 224 £ 2.6 224 £ 25 245 + 24 %
%Fat (%) 195 + 6.8 209 £ 55 266 £ 7.0 *%,x%
HRrest (beats/min) 673 = 93 67.7 £ 14.6 66.6 + 8.8
SBPrest  (mmHg) 129.7 £ 172 143.1 + 154 % 1314 + 171
DBPrest (mmHg) 649 * 86 68.9 £ 7.1 67.8 £ 938
PRPrest (X107 873 + 172 973 £ 2438 88.1 = 19.0
VO,rest  (ml/min) 227 + 75 201 + 17 215 = 12
Normal VS BP R Y, % %, p<0.05 Values means £SD
Normal VS ECG * KK Fede, kK % p<0.01
BP VS ECG 0%
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3. EEIEMAEBOI KRS MEEICE T 500
BRRIG

EEZHIELA MLy B3I VOEE L Normal B
79m/min, BP #£56m/min, ECG #£61m/min T BP Z,
ECG ##1d Normal BHIZxT LAB IR VWEE TH - 72

(BE1-1), % 7-BP#, ECG # 3% & Normal B
DENEFNTL%, 79% I CAHHY L7z,

BRI R (VO (% Normal B T20.0ml/kg/min
T »Ho /2, I /2BPHE, ECCH 1T # h &2 R
14.7ml/kg/min, 16.6ml/kg/min T, Normal FE 5
K& 7 F B D VOsmax (23.4ml/kg/min) 983%,
63%,71% T& - 72 (M1-2) o L% 136beats /min,

125beats/min, 124beats/min (02-1) %R L, W
b BPHE & ECG #1d Normal B2 LA & 121K
WEZ IR L7z, REFFEOBARE O FIG4ER % 705 &
U T4 #n Bl 7 I & & L 38 51 % 150beats/min & 5
&, LY FARA v MEFO%HRmax 13, Normal ££91%,
BP #83%, ECGH#83% (M2-2) Tholz, 512,
LY FHRA  MEEO%HRreserve (3 Normal #£84 %,

BP#71%, ECGHT71% (H3) THbh, BPHIX
Normal FEIZHARFEIZERWEL R L, ECCHED BP
FLIZIIFECENEZ R Lz, foT, TV FHEA v
b EE D %HRreserve (& Normal #EASIZIT85% D fE T
Ho7zDIZR L, BPE, ECCEIIBI#70%TH

Table 2. Biochemical properties in blood

Normal-G BP-G ECG-G
RBC 10/ 1) 436 + 37 437 £ 36 434 + 38
WBC  (/uD) 4420 + 1260 4590 + 1080 4010 + 700
Hb (g/dD) 13.5 + 13 133 £ 10 134 £ 10
Ht (%) 423 + 3.9 412 + 26 41.6 £ 3.7
TG (mg/dl) 99 + 303 129 + 614 105 + 575
T-C (mg/dl) 193.3 + 362 218.6 £ 234 * 2158 + 276
HDL-C (mg/d}) 58.1 £ 115 582 £ 231 56.5 £ 139
BS (mg/dl) 924 + 104 934 + 143 1162 + 553  «
UA (mg/dl) 47 £ 10 44 £ 1.1 45 + 10
TP (g/dl) 7.5 £ 04 77 % 05 79 + 05
GOT (ram 234 £ 54 303 = 72 % 31.1 £ 172«
GPT (ru/m 16.8 £ 5.1 20.7 £ 100 209 + 103
v -GPT (IU/I) 13.7 = 6.1 127 + 83 10.6 + 56
Normal VS BP % p<0.05 Values means = SD
Normal VS ECG % p<0.05
(m/min) (ml/kg/min)
100 - —T— ' 26 - " :
9 | ] - 100
80 |- 2r ] 4 90
70 | 18 |} -1 80 §
60 |- -1 70 °
50 L N 14 L 4 60 5
40 |- oL 1 %08
30 | - 40
20 L \ 6 L - 30
Normal-G  BP-G ECG-G Normal-G  BP-G ECG-G
Fig.1-1 Treadmill speed at exercise test endpoints Fig.1-2 \'/02 at treadmill exercise test endpoints
Significance * 1 p<0.05, *** :<0.001 Significance * 1 p<0.05, *** 1 p<0.001
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(beats/min) (%)
150 ' ‘ 100 T —
A I
140 F | % I ]
130 F 80 -
120 70 5
110 60 o
100 L 50 -
Normal-G  BP-G ECG-G Normal-G  BP-G ECG-G
Fig.2-1 HR at treadmill exercise test endpoints Fig.2-2 %HRmax at treadmill exercise test endpoints
Significance * : p<0.05 (HRmax=220—Age)
Significance * : p<0.05
(%) v, LTI 0 AL ERARRITIS%EVET
100 r'—1 ZF) - 7.:0
o IUEEIIIE (SBP) Ty KA v FERZBWT
8or Normal B 206.2mmHg, BP B 232.5mmHg, ECG &
or N 201.2mmHg (X4-1) Th o7z, F7z, JRIRHIME
o r (DBP) 1392.3mmHg, 115.1mmHg, 97.4mmHg %
or U (R4-2), IUEEES X OYERBIML & b BP B
“or O 2 B ERAECEVERRL BB,
9= Normal B & ECG B IZIZFA UETH - 720 72,
Normal-G =~ BP-G  ECG-G PRP I3 Normal 2280.3, BP BE291.6, ECG BE247.8
Fig. 3 %HRreserve at treadmill exercise test endpoints T 0, BP #IX Normal # & 12IZ[FE CLETH - 72725,
Significance  * 1 p<0.05 ECG B 13 Normal B, BPEEICHNEEICEKWES
SBP DBP
(mmHg) (mmHg) .
260 - — 140 o Y S e
/1
250 - 130 b=
240 |- 120 f= ]
230} 110 |= \
220} 100 = ]
210} I 90 |-
200} 80 |-
190 | 70 }-
180}~ 60 |-
170k 50 L.
Normal-G  BP-G ECG-G Normal-G BP-G ECG-G
Fig.4-1 SBP at treadmill exercise test endpoints Fig.4-2 DBP at treadmill exercise test endpoints
Significance *** : p<0.001 Significance * @ p<0.05, *** ! <0.001
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A~ L7z (K5-1) BEFEPR (O2Pulse) 1 Normal Bt

8.0ml/beat/min, BP# 6.0ml/beat/min, ECG B

7.3ml/beat/min & BP # 13 Normal B 12 kXA & 12

RWEZ /R L, ECGH & Normal BEIZ 213 7% Ao 72
(15-2) o

V. B%

fESk, EBE BRI R I BUS R0k LS
DLW, CHEREDRHE, EEIROHIE, SHEE
DFHE, 2 L TCFHROHELR L OB TITOR,
ETNHIEFEFEO.LCER, ME, EEREh, A
BIERZ EOBEM A TSN s, KIFFETIEE
P, RIS, WIRE I THERTORRRT
BT, HEETHEL TV AEEEREL IR L L2,
L L, REFFETADL NS ECC L, EBEMR
EROFEFRA» O ZAUIEIRIES: |, FAlE LRt
DEBERE L TREMNSNEDDOTEH B,
R OERIZBWTREERR2RT IR, F/2H
W, B LEBERICHL I ENS, HIEOTE
e EBREL, AR CHREERE & L TR, S
HORITRER BN LD SHIC BB I REZ L%
RETHEDTH D,

ELDIZ Ly FIWEITIC X 2 SR EB i
RO FRA » NOHEIZL - T3 ED.LIEIR
ERDLTHINCOWTHREF LT & 72w, Kifze
DFERIZBNT, EEZRTLALEDM LY N3
IV L Normal BEAS79m/min Td - 72D IZxF L BP
A, ECG#II56m/min, 6lm/min Z7 L, BHEIZEK
WET® o 72 BERTAGE % U8 2 B EBE O T84T H

340 r  —

320
300 f ]
280

260 }

240

220

200 L

Normal-G BP-G ECG-G

Fig.5-1 PRP at treadmill exercise test endpoints
(PRP=HRXSBP X 10 ?)
Significance * : p<0.05, **: p<0.01

BEld1.3m/sec, 78m/min TH A DIZH LT, b
FEOFEHHRITEE1X1.0m/sec, 60m/min % FFE &
LT ICHEZFRUT ERE SN TV 29, &
MPEDBPRE, ECCHEICHBIT AT Y FHEL VP&
o IHEROBEILZ DO60m/min & IZIEFE U fED,
FEENL ) DERIENETH 572, €5 T,
— ke A 1L, BATH, ECG % BP I4H & 204
RERTURESH Y, T0L) BBAOEEIL
60m/min DFEAMLIZH D EEZHNB, F7-, &
LTHEES, SEOERS-HEFTOMEEL A
A, BREICBVWTIRFOEEGEE IO
W GEo T, REFROMRD RO D %R
T &, ERHEOREREIZRED & BE L TEES
iE CToHo TORERBITEEOBRFIZ60m/min
EZEZbNA, Thbb, HATDH50~60m/min
DREEE TV RKEBREDFITOREHALEZ S
nEIi,

RIZ, REL-) OBEFREBEE,» 52D & BPE,
ECG ##4514.7ml/kg/min, 16.6ml/kg/min & Normal
FEO20ml/kg/min IZHREBFIENEE T L7,
85%HRreserve 123% L TEFE) % #1k L 72 Normal D
MEENE T FH OR KR ZXEIE

(23.4ml/kg/min) D83% T 74, BP &, ECG
HTIIE463%, T1%TH-72, T T TAMDIM
ANDOFIFEZT 5T %<, TLEEOEZIZL
LM BITOEE, BENEEIZI2~13ml/kg/min
BETHIVY, L-2EL05TEEEOEE
50m/min 2SFESEC, 14ml/kg/min 275 L, #DEE®
HR 1£90~100beats/min T, RPE (HEMESHE)

(ml/beat)

12

10} [
8

| \\

Normal-G BP-G

ECG-G

Fig.5-2 O Pulse at treadmill exercise test endpoints
(0; Pulse=VOz/HR)
Significance ** : p<0.01
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130 TR X0 2T 2 EdbMbRTnEY,
%% T ® AAHPERD (American Alliance of Health,
Physical Education, Recreation and Dance) I # &
ANSENTWBEN—T A NVETT A MORERT
2, BWMEOBCEREETOHRITIZIB.2Z~
15.7ml/kg/min, 124 —~ 135beats/min T, 70%
HRreserve COHFT1315.7~16.4ml/kg/min, 135~
140beats/min T&H A Z & H A TW5, AFEICE
172 BPEE, ECGREDLY REA Vb &lo /D
T FEBEE LB X 15~ 17ml/kg/min TH > 7275,
AAHPERD @ #45 D 70%HRreserve |2 B 17 5 RFRE
WELIFEAEHLIMETH 72, E-T, I
B DL 2 ARF I DGR & WBE ST OB
FIEIE EESRER T Y FRA Y Ml
EOBEBIE L OERINS L, O LAERHE
e S ATHRBICEWT EDBHER I NS, - T,
o —o% BT NIE BiEEORITIE
60%VOsmax HWIENFDRARE L EZONL, T
7 H60%VO0smax LU F DB X B HT 0L aH
HTH 5,

KIZHRIT L v A~ M CIIBP#E, ECGH
13 125beats/min, 124beats/min & (Z1X[F UfET Nor-
mal BED 136beats/min & FE L CEHIEWEE R
L7 SHE TCOHED 0P THiE OEHTO
A TR LRI % A B LA BRI 100~ 11040 4 % &
e LCEBREINTWAY, RIFFEOFER, BPE,
ECCEICBIT AL Y FRA v MEEO.LMAKIEZ
IJVBEWEEZRLTWVS, Thbb, SEIZBW
TUAAS12088,7 20 L & 7R TR B AT DR A
WWELTWwLEEZLND, —HiAHEEZ BT 5
Lnbhn b EEEIRIIBPE, ECG #E4S Normal #EIZ L
NRFBICERWETH - 72, BEAREEOLEERHE
NS & EICERT 2 05%0, 2B IE O
12 & A MG DT, (LiaEEs & O O
ETFAHEET 5, FomRBERD ZBILEVRD
DU ZRT 2L bR T VB, RIFFEOM
B % BPEE, ECG 1 Normal #F (2 H~_X—1H]
HHEAVNEWZ LR RBTE2HDTHH ),

%7, BPEEIPRP WEEICE D o 7275, LR
FWBEROHE DS AT, LENOBHEIFREIVI L
PHEEIND, BITO L) RERLEHIETH -
Th, SHEORBMERESZRT LV WED
HHLESY  MEMEOEH % Do TRIMHROER
KRR LD & T AABENSEF PR ILH 5 b

RPVEEZLNEP,

Z9 L7z 1 EEAkE, mELEZEEL, LT
NERETTHE, =¥ FRA Y FEFEDO%HRmax (&
Normal #£A%91.0% Td - 72DIZxF L, BP#, ECG
Blarnsnss.2%, 84.1% 2 L7, S561C,
%HRreserve (& Normal 2384 % 7R L 72D % L,
BPH#E, ECGEEIZIFNENTIY%, T1% Tho 72,
Normal BZ B RER O &M & L T85%HRreserve T
EE AR bDTH LY, BPHE, ECGHRL
WET % &, BE L Vw2 &L OMREOREIZEY
ZEERLTWS, LMLARYS, MLELHICHE
AEEFEMLTBY, MR THD, FHA
ErSbEETHY, FEFIZEREFREICBY
TRE S EINEETH- T, EEiiEEL
L COLF I 2570%HRreserve L RJVICET 5 &
MER-DEMIAT O OB RPEESN, &
BV OHREICS R EAM A E L Lo 5 TRl
PREBENDLZEEERELTRTIENTE S,
- T, BEOHRITOLEHFEILHEKTDH 60~
65%HRreserve & £ 2 A2 LIS TE D,

KIEBHZFREVMK T 278 L 72 BP#EB L O'ECG
FEIZ DWW TR B & O RBIFIE MO E» 5
ME 4 5 &, ECGHEIIBMIA24.5, 1RIEHT = A
26.6% %~ L, HABBHFROGEDP S AITIER
LM & HEENBY, CnEFTRMBICL-T
MPERRIZIRT L, Z0HEEE LT, FBENLE, &g
DR, 422 Yo, R#EHEd 58E
DIRT, A > A CIEFE OB, REHERICB
FAA YA YZRIKDEA, N a— AEERE
LA ¥ A Y RERLUBROMBANERZER, M
AR 7 v a— ARBFAROEAL L EXHME N T
29, LarL, NOESIC & B HELERRE T O T I3 B
FEOIRIZTRTUCHEDENE b DY, FzidEmms
D—EFHIZDAREDENL LD, LT L4074
HeH L T \ws, KB TIEECG #1255 MpE
w AT LIIHREEFE TS, b b, ECGHEIC
BB X B EEIRANDHZENE L T B hd Lt
%\ BP BT LRI O NGB IME 2143, ImmHg &
RABWEERRLZ, L2 L, SEIEHNEER
HEEIZIDEAENRKE Vo, IUE M+
159mmHg, $PLERHAMESImmHg F T D3 = 1+
EOTC, BEEFEZEOLFEHBO LB 2H
ED L H b, £72, BPEHIEEIL AT O— LA
218.6mg/dl & Normal # @ 193.3mg/dl 12 b R A &=
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WZEholze 29 Lz &id, BPEEIZENRIEALIZ
HELAEZRLTWILERMLTWELD0THA
o MFEBILVAFU—VOEEHBECTDH 2
220mg/dl Z# 2 TIT Wi wahs, 4 ATh DB EF
BHEZRECHEFE LTINS NI LA LN
7o WEIRERICL > T, REOEE, EEROT
WBTHRIVATO - VLR AD L 220mg/dl L ET
EROINE C, Lad, &, FHREIERICHE
LTWwWaB I ERREN, BEDILYE LI
220mg/dl RGIZ T AZ ENLEF LV EERTW
59, KW OBPE RECCH © F By fH
220mg/dl % Tl CTW5b Z L IZIEHHMTH L &
EZONDD, INETIIHRESINT0ERBE L0
FHE204.9mg/dl £ Y I35 <Y, EF#HEO LR
\Zd b, BPHEE, ECGBEIXE & PUEIME 258l
EIRLTWZ &, E720EBRITS oAb i A
722 EEEIRD B\ ILT M O L A2 e &I
SHRDEELEZTVLRERDKE WV, I NE T,
ML=y ENZT v OB O M IEENVE T
EATE L, WL $43% b M MY 5 2
EFMSENTHEY, b MNIBUTAEFTOEER 2R
WY BME DB DA, SIS MEREVEEE M
(AT) ZEDOIBBELEZER L 200, SilE OEE)
A ReD & A ARSI O, & 5ITILESL S
KRB I8 6 SRR L T & 72w, 72, KB
T, MEEARFHTAHITICRES D o720, &
DEIZDNTHEHROBFTRETH 5,

V. Efy

KUFZRIE, SEETHEEICHY, HEEFEICIBWY
TRz LE LYY, BZLTEFLTVEE
61% % MAEAICHIE L, ZEIFEFREIC LD EE)
DEMATREE HIRr S-Sk E43B TR E L
T, BTEMEICE S MLy FIVEEREES AR
BRAER L7, EB ARSIy FRA 2 bR
T, BAELFAE85% HRreserve I21ZE L7272 D12 EE)
AT L7205 D% Normal B, UUHEEAME230mmHg,
PREREAIME 130mmHg 123E L 72720 &8 & ik L
7250 % BPEE, LEBEMICBWTAS»ORERTR
WHONT272D I EB 2 IE L 72 D% ECCREE
LT, BEOBRITRIZBIT 5 UIREROFH D
L AIEEINERE, BLUOZORF L IcD
WTHRRTAZERHE L7,
BRIZOVWTTLDEELUTOENTH S,

TEE) B AR IC BV T Normal 25 HEE.LEE O
85% HRreserve |23 L THfTE2FILE L& XD
Ly B I V#E X 79m/min, BP B:56m/min, ECG
#61m/min TdH 1), Normal BED71%, 79% 12414
LTwiz, F72%20 L & DOBEEEIE T Normal B
%°20.0ml/kg/min, BP#, ECG B3 14.7ml/ke/min,
16.6ml/kg/min T, % L & N F W D VOsmax
(23.4ml1/kg/min) D83%, 63%, 7T1% MY L7,

I Y FR A ¥ b B oL $8 201E Normal B 136
beats/min, BP# 125beats/min, BECGEE 124beats/
min T, TN HITEERIFERS-OHHM (HRmax ©
150beats/min) D91%, 83%, 83% Th -7, T 72
S5 1Z%HRreserve TA L LB L ZF 3BT+ NFh
85%, 70%, T0%IZHHYM L 7=,

DEDZ ENSHERIIH Y, REBROMTCLE
BUZBREEZRT 0%, ~RREELELNLE
HETH> THOEBETRRZT->TAHB L, ME
BEEBLOLENORFEITRICL LI FEL Vb
POEBEHRIETA2HENE L, 2 LERER
TED GO EERE ORBTARIE, STRE
: 60m/min, VO : 15~17ml/min, 60%preVO,max,
HR : 120beats/min, 70%HRreserve TRRFEIZE T 2
ZENEZONDL, Thbb, EEHEIINR L RE
THY, T1MIBTVURETHLHEETH->TD,
P SID570% HRreserve L ~XOVIZET % & IIE R
DFERNIAT S ORI RA U 5 TREESH 2
LR ENTZ, o T, —MBEEEIE OBFT
BB L O ZDZLFIIE LEIR L REELU T O
RELEEZONL D,

BP BRI LRI BRI E AT D 2 BEIC N &
2m < (143.1mmHg), HMERERS (129mg/dl) B &
UC#I L AT L (218.6mg/dl) b &5\ @A)
Y, F-ECGEIIMAEM (115.6mg/dl) B X
OMRBERG 2 (26.6 %) 73D 2 BEIC HRB EIZEH -
2o TNLDZ L b EEEDOEBEMRER I BV
T, BPBXUECGIZEFITRA ALHHRE B W
TIIMARENG & O8I < M IR 124 & h o fa bR F
FHELTWwWAEEDbLNS,

RUFFETIE, EEE OFITHIZBIT B.0IRE R
b HRIEBINERES & ORITORR & 248z o
WOIRES L7278, S RIGHEERMEO MK SR # o
e, BIUEBLTOZE®E V) TGP S5
R L T BB H 5,

ARG ESIB H RN EFER S VR Y 41
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