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Abstract

The contribution of cardiac output reserve and the skeletal muscle to exercise capacity was investigated
in 24 patients with acute myocardial infarction.

Symptom-limited exercise tests with a cycle ergometer were performed at 1 week, 3 weeks, and 3
months after the onset of the first infarction. Ventilatory gas was analyzed throughout the testing, and peak
oxygen uptake (peak Vo2) and anaerobic threshold (AT) were determined. During the test, the cardiac
index (CI) was measured by the dye dilution method and the change in CI during exercise (ACI) was
calculated as an index of cardiac output reserve. The cross-sectional area of the thigh muscles (CSA) at the
level of 10 cm above the patella was measured using computed tomography. Peak Vo2 and AT increased
significantly from 1 week to 3 months after the onset of infarction. ACI increased significantly from 1
week to 3 weeks, and CSA increased significantly from 3 weeks to 3 months. Peak Vo: correlated signifi-
cantly with both ACI and CSA at each measurement point, as was AT with ACI and CSA. Change in peak
Vo correlated with change of ACI from 1 week to 3 weeks, and also with both ACI and CSA from 3 weeks
to 3 months.

These results suggest that both cardiac output reserve and peripheral factors contribute to the exercise
capacity up to 3 months after the onset of myocardial infarction. In particular, peripheral factors such as

muscle volume are important to improve exercise capacity from 3 weeks to 3 months.
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Selected abbreviations and acronyms

AT=anaerobic threshold
CI=cardiac index
CSA =cross-sectional area of the thigh muscles

Vo2=oxygen uptake

&, WELRERICIEEo TR,

—%, LHEEEICBIT 2 EHRARORERIE, R
R LR THREOCEEICLZEEIOND
A5, FOREBHRIIBVWTRITIVTA 3= (de-
conditioning) % EKMEERF dMb 5. LAEEED
BB THWTNAERRERORERF L 2o T
ERPIZOVTEREL2ICT LI LR, LHEERDY
NEY)F—=arilBnT, Wbwbsb¥(4F+Ivrx
yHHAL MR, HHMNL ==V 2RATAIL
DEYEXHET L EITRIDEERIONL. 2Dz
%, AR TILOHEERE OEBHAROWERE
LEOBFIIOVTHRETAZ L ZHME L.

MREFiE

1. ¥ R (Tablel)

gL ORI BB FE AT M B AR e 1 ABE L 7z # |l 5
DEEERE 24 6ITH A, 24 Bl 11 BITIIRMERIC
EBIR BT AT, 7 6 Cld MR EREE -+ EBIRE K
WIZ X A MATEETDOR:, ITER:2To T
V6 B, 1Bl AEEEIIR BIIER I RE 2RO b D
D, BEEHREMTH o 2720 MITHEMITHE
PolBichy, Fi, o5 HIEHRELDHE
B EERE%FDT, acetylcholine B IC TEBIK
BEISREREEZONBITHS. 5B, EEUAIE,
EEAER, B, WEE, BERNARNEELETS
fEFI, B L OEBEHICESATRKERL BITHRE o
TREBNIBRA L7, OHEERER 3 2 A T TORE
T, NEFOEVICEFELE %, BREHIXAE
CEEE RIZTEMIZRD 2h o7z, BEEEICHETL
TEEEED»OFH L £ Z BRI 60.6+7.3% T
otz T, BlHh, BERFREGEROLE IR
Mol WRELIEAFEOBELHHL, £2FITH
=R AN

Table 1 Basic profiles of the patients

Number of patients 24
Gender (male/female) 22/2
Mean age (yr) 60.6+7.3
Height (cm) 162.2£7.5
Body weight (kg)
1 week 61.3+75
3 weeks 60.7+7.5
3 months 62.5+7.7

Infarct-related artery

Left anterior descending artery 9
Left circumflex artery 5
Right coronary artery 9
Revascularization 18
Direct PTCA 11
PTCR+PTCA 7
No revascularization 6
Ejection fraction (%) 60.6t7.3
CKmax (IU/I) 2,492+1,845
CKMBmax (IU/I) 195+135
Medication
Nitrate 22
Calcium channel antagonist 19
Beta blocker 6
ACE inhibitor
Diuretic 1
Antiplatelet agent 22
Anticoagulant agent 9

PTCA =percutaneous transluminal coronary angioplasty; PTCR=
percutaneous transluminal coronary recanalization; CK=creatine
kinase; CKMB=MB isoenzyme of creatine kinase; ACE=angio-
tensin converting enzyme.

2. A &

S OEEERAER 158, 38, 32 A BIUHhES)
BWREBRLEITL, EBWEROMELIT o7/ EB)
BWRBRMITE, LHBEORERTY, PRERT
DIEL L7z, T/, FRIICTRI Ea—% —Hf
&% 85 (computed tomography : CT) Z & % KE&#HHT
T 7% (cross-sectional area of the thigh muscle : CSA) D ifll
EEITV, KHERHEOEIEL L.

1) EBHAFHAER

JEH) B 3BR 1213 MedGraphics 8 H#RHE T )L T X —
% — CPE2000 %M L, 4 #E DTNV ITX—%—ET
DEER, B SORET2WDTI+—IVTT 7
¥ 4 5EATV, Z0%, 6 PEILICIW TORME
% Wi 5 ERAEIE AR (ramp )Y 21T o 72, &
BEFRIET7 7 VEFHA LAY AT A ML-5000 %
By, 12 FELERICTLHEE, ST-TEL, TEKR
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NDE=F — %47\, Colin HEBYIMEFT STBP-780 2 &
AHIMEREEZ 1 55 L IZHfT L7,

BHRTIT7 AV AAR=-VEZEOEMPILE
#9 2z TIREOHRB, H5VIZAEFOBEMII»H
b & FEEEMEE (oxygen uptake : Vo) DHEMN%
v, Whwa Vo:levelingoff DIRFEDHIR E L 7.

2) S H XA

MR A AGHIZIEIF PERSFEHE Aeromonitor
RM280S % i\, BHNIZIERA X7 — 413 NEC
personal computer PC9821 T#* » 7 4 VLI L7z, 5
# A 3 breath-by-breath IE THIE L, EEIEHHOHIE
HHEIBRZERENE, —BRILUREFLE, 7THRRE,
BFEENE T A2 BRYE, TEILRFEELEIIN
THMAYUE, CHEBBLUTARKBETHS., 20
B, 1 HRTEDT— 9 2 HRENERETHLER, 3
BT LORRFIT— 5 ICEHRL, BIZ8 KM PTLE
DBEIFEH % 1T o 72, BEREEE (anaerobic threshold :
AT) DHRFEILFEIT V-slope 8 (12 TITVY, BERENEIC
W AMAUE, BIUTEBILREHHEITT 5
RUBOEBHIBEZIC L TRE L. EEERENE
(peak oxygen uptake : peak Voz) I3 B H# T EAT D 30 #
BOFHEE L, AT & &b IEHMEREOIEL L
THW.

3) LRHERE

BEIEFABRMEITR, ANERICAET 4 2H0Y,
indocyanine green 5 mg * 20HiEA L, BHAXREBRER
IBBEET MLC4100 % AT A ¥ — ¥ — AFETH R
REEL, (LHEEZEIE L. LABEOHIEIR
REEE, VA=V 7Ty TRB45EH, T0Kk2S
T AT, LHAHAREK (cardiac index : CI) 2L,
REEBR D O RHRORE LT | WfEZ ACIE LT
DB FREEDEELE LTHW .

4) ABRERERETR

BENAMRERETT B O EB B RBRMEITINIC, K&
FLEHEP,S 10cm EAFOKBEE CT HEZITo 7.
CT %&¥¥ GE #IIAFT 4 ANV AT LD Lemage
Spreme # H\VTHTV, 10mm DA F £ AHE, 120kV,
130 mA, 1.0 sec DI{FE 2T o7z, BHADCTiEL —25-
100 L BEL, CTAKBENI VY Ea—y—I12k5H
BEtRECKBRBEELEL L. £/, KEOBEB
HEARBLD, 2FIEHRIC, BROBMMICILS 20
DEtHlEITo7-L T 5, r=099 & RiF 2R %185 Z
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& AR,
5) EEEE
BEIAKRZIBELOBEHBEINITA—F —|2&
HBATLNLVO ML == 7% 10304, 1020
17L7:. EEhFEILGERR E TiTY, BEERICIZNFR %
EBERE 7O ST LAREIT LR o7,

3. {REHRRAR

D%k, DURHIME, B&4E®E, peak Vo, AT,
ACI, CSA DEEFHEALIC DWW TEREOE & ST
L, Bonferron %\ CHR%E L7, Peak Vo BL U
AT & ACI, CSA OB IZOWTId 158, 38, 344
BHOZESICDWT—RENGHH & F\VvTHRET L 7-.
¥ 72, peak Vo, AT DRERIEMEIZ DV T b EREOR
EhFTo7:. HEIZ, peak Vo & ACL CSA DAHEIIZD
WTik 138, 338, 3»ABOKBEICOVWTERES
W %47\, peak Vor & ACIL CSA DWARBIMRERT A
BEEDVEHDLDPEPIZOVTOREERTo72. THIEW
HERE Y BB LEEL D L ICRERKTE &
L, ERGmEILORDI-BELHEL, FEEILD
WTOKRE %47 o7, BT, peak Vo B U AT &
ACI,CSA @ 1-3 8, 3:8-3 » A BDELEDHEICD
WT—XRERSTEHCTRT L2, Wi b HEIE
FHHIBERREZETERL, p<005 2db > THEEZEDH
FE& L7

& S

1. EHEFRBROKRR, KEHERS LVDEY,
M FE DOERFRYHEFE (Table 2)

EeEWABROELPILERIE, MELER (250
mmHg L b), HRE, THRESHCTH-o7. RELEE
i3 1;8H 524489, 3:8HS57.8+12.1, 3#»AH612%
100W &, 1 B37EFTHEICHEML:. THE
LABUE 18H 7571104 5 5 3 38H 70.6+£12.5 beat/
min &, 3B FCTRAERICBIL, 3»AHIZ70.1+
12.6 beat/min &, 338-3 » A BIZIEEL L edh o7 &
FEBRFOLEEIZ 18E 11742174, 3:8H 1214
+209, 3 #AH 125.2+18.3 beat/min &, 1:8-3 » A H
FTHEICHEMLA., TEHRIUEHOLES18E 131.1
+15.3,3:8H 127.2+19.1,3 » A B 129.9+15.4 mmHg
&, 1 B3»AEETERILL D o7, HEEEED
INFEHAME X 138 H 186.4+24.5, 3;:8H 182.3+
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Table 2 Serial changes in peak work rate, heart rate and systolic blood pressure during cardiopulmonary exercise test

1w 1Wvs3W(p) 3w 3Wvs3M (p) 3IM
Peak work rate (W) 52.4+8.9 <0.01 57.8+12.1 <0.01 61.2+10.0
Heart rate (beat/min) Rest 75.7+10.4 <0.01 70.6+12.5 NS 70.1£12.6
Peak 1174%+174 <0.01 121.4%+20.9 <0.05 125.2£18.3
Systolic blood pressure (mmHg) Rest 131.1+15.3 NS 127.2£19.1 NS 129.9+15.4
Peak 186.4+24.5 NS 182.3+32.3 <0.05 195.8+24.1

1 W (3 W,3M)=1 week (3 weeks, 3 months) after the onset of acute myocardial infarction.

Table3 Correlations between peak Vo2, AT and ACI, CSA p<0.01
. 1
Regression 1w 3w 3IM (;ni‘/)r(')“n) I_&I
Peak \:’02 vsCSA  0.57(<0.01) 0.70(<0.01) 0.71(<0.01) Peak \'/02
Peak Vo2 vs ACI 0.53(<0.01) 0.64 (<0.01) 0.54(<0.01) 12001
AT vs CSA 0.71(<0.01) 0.72(<0.01) 0.76 (<0.01) ’
AT vs ACI 0.56 (<0.05)  0.49(<0.05) 0.50 (<0.05) 1000+
Data show the correlation values (r) and p value within parentheses. AT
Abbreviations as in Table 2, Fig. 1. 8001
Of <0.01
. . 1/min/m?
323mmHg &, 3 BHFTIEEET, 3xrHBIC ( 8- ) 0<001
<V.
195.8+24.1 mmHg &, AEIZH#EML 7. —
. 61 ACl
2. Peak Vo:, AT DiZRFEVHEE (Fig. 1)
Peak Vo: i3 158 H 1,062£230 %5 3 38 H 1,123+238, 4l
3#HHE 1,247+£234mimin &, 37 AEFTHEICH
mi7z. CAGRBHKRETHELTH, LN 176, CT
18.5, 19.8 m/min/kg & [F] LR TH o 7. -
. N (cm?) p<0.01
AT 3 1388 778+140 5 3 38 H 800+129, 3% A 250-

—
H 858+ 142 m/min &, 3:BH ¥ CIXHMERELRL,
3832 ABICERICHEMLA. Tho bEREMER 2001 CSA
THRRDERTH o 7.

150

3. ACI & & U CSA DRFAVHERE (Fig. 1)

ACLIZ 1BH 45+1.1 25 38E 53+13,3288 of
53+23 Imin/m? &, 3AB FTHEELEmMERL, % Tw 3w 3M
N EELZBL 2RO Lo 7. Fig.1 Serial changes of peak Voz, AT, ACI and CSA
+SD.
CSA I3 18H 181.7+355 25 38H 184.2435.6, Data are mean %SD

ACI=cardiac index at peak exercise —cardiac index at rest.

33 HH19424+305cm? &, 3 BB I CIIAEELEIL Other abbreviations as in Table 2.
¥REY, 3E3AAEICEEREMERLL.

4. Peak Voo, AT & CSA DHHEIRIR
Peak Vo: & CSA IZDW T OHEERSHTIE, 1:8E
r=0.57 (p<0.01), 3 #EH 0.70 (p<0.01), 3 » A H 0.71
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Fig.2 Correlation between differences in peak Vo2 and CSA
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, 3W~3M
Peak VO2
(ml/min)
600 -
400+
2001
0
r=0.62
-200-/L. p<0.01
-400 r . .
-10 0 10 20 30
CSA(cm?)

Change in peak Vo2 did not correlate with the CSA from 1 week to 3 weeks, but correlated with the CSA from 3

weeks to 3 months.
Abbreviations as in Table 2.

®<001) &, 37ABICOLORETHAEELEM
Bi% /R L7z (Table 3). AT & CSA i 1:8H r=0.71
(»<0.01), 3:8H 0.72 (p<0.01), 37 HH 0.76 (p<
00 &, FAMIC3I»AEEFTOLDORATDBIFRIE
#IB % 57 L 7= (Table3). E(Z peak Vo: DZLE & CSA
DELRE DB TIZ 1-3BECIIMHBEE RS Lo
72H% (r=0.17), 338-3 » BT r=0.62 (p<0.01) &
HERIEHBE %R L7 (Fig 2).

5. Peak Vos, AT & ACI D1HRIRIR

Peak Vo: & ACI I, 138H r=0.53(p<0.01), 3:8H
0.64 (p<0.01), 37 AH 0.54 (p<0.01) &, 3»ABZ
THOEDHRLATOHEERIEMEZ/R L7 (Table3). ¥
7z, AT & ACI Tid 1:8H r=0.56 (p<0.05), 3:8H
0.49 (p<0.05), 3 #» A H 0.50 (p<<0.05) &, [FEHEIZ3 »
ABEICOLoBaATHHLIPLEMBERLE
(Table3). Peak Vo DZEA{LE L ACI DZEALE & TH 1-
388 r=053 (»<0.05), 3:B-3 »AH 0.62 (»p<0.01)
&, EORICBWT O HERIEMBE 2R L7 (Fig. 3).

6. Peak Vo: DIEETF & LTD CSA & ACI DL
& (Table 4)

Peak Vo DHERT L L TP CSA & ACI % HEd

H:0ICMERICL A2ERFEMMTEITo /2. FORE,
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HER O R & FHEIC, peak Vo (& 158, 338,
3AAEHDEDEEEIIBWTSH CSAACIDOWE L EE
A ERL, P, KEOWMERICL > THES L
Tz, EEEEIZDOWVTO peak Vo & CSA B
peak Vo: & ACI OTWHBEEEOZENOKRE T, 1
A, 3BHORATIImEICEEEIIFRYT, 3xAH
DREATIIWEICFEEZRD, CSA & DHBFREA
ACI L DHBBRE LV DFEICEVEEZRLL <
0.01).

% =

B, B UOHEERE I EHHARONE
i, GOERRELIAMC, EEIHICBITAHADE L&D
KEEOERE LTEBEINL L I)IICh->TETY
5. Thbb, AT LNXLVOEEICMEZTH AL —
Y 7T, BEEHHREOCEME IrIE, BE
DEFWERE L R HUEL RS TREMEI TR S
TW59, REFEOHNII SN CHEEREROES
MEEEIZDOWVT, EORFICHERBLIUREOEL S
DHRERFHFREETH I ERTTHILETHY, &
WCREMRFOBRE*BELMICTAIEICEY, FE
REBRDODINE)F—2a Y IZBIAGH ML —=
FOFERABIIOWT, EELERERIBONDILEZS
5,
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Peak V02 TW~3W

ml/min
( 600 - )

400+

200+

-2004 ®

p<0.05

-400 + ' '
-2 0 2 4
ACI(I/min/m2)

Fig. 3 Correlation between differences in peak Voz and ACI

3W~3M

-4 -2 0 2 4
ACI(l/min/m?)

Change in peak Voz correlated significantly with ACI from 1 week to 3 weeks, and also with ACI from 3 weeks to 3

months.
Abbreviations as in Table 2, Fig. 1.

B, BHOHEERER EBICEKESRTZ
795 LT AREH®IIOVTIIINE THEOPD
H|EHDH Y, 1989 4, Hamm 50 IFZFDOREMHICEL
T, 570 Mgk, 151,949 EOEBEFHRERIZOVT, L
BEERER 14 HUAE 1528 B T2 BT
BEiTV, AHERERS L UBRSGNEIHERERE
WCE2RO Loz HEL TS, T/, 1990
£, Jain 5 IZBEMBEERBERZRD 6 BIIXTL, F
55 HEICEBEBRREO MLy FIVERZITY, £
OHTILESRTRER P I OEHEAER EOBREAR
IR, MERT, BRICTBIRTEM 2 & DEREE L
B LOHELE EOEEDABELF LERIZ
BOLho b HEL TS, SEOKRHIEERDL
EREERRAEDEECBBR I NI ERRELTEY,
INHLDHEICE ALEWICESE, KO ba—
rRREL 7.

1. EHWBERERTFE L TOPRERFOREES
EHWARICBIT2HREEORERF L&, LR
REndbon, vabb, Egjho.LHAEEEMNS S
TRWIDITEBPSREATRERE ZLDDENV) . £
DLEEBEDRRIZOVTD, LHRLOBHIZLLE
EWERED-0, EHET 55 OHABEN
FEARH 1R 5 EEHHIRR, =i ES) OBk
FEERIZEETSOD% EHH S, Kitzman H'2 {30

AEBEIZOWT, EEIIRERED 1 B.OHEHES
FIFRL, EBWMAEETORRICES LHELTWA.
¥ 72, Franciosa 5™, ELAREREBETRIEZEOHE
T 5 MMEENESHEEDOERZRERFT
HBHEL, EIZBaker 5" I OLAEREDEHHE
Be IR R E & ISHEE RO RV, B
BAZREFRLIFFEICEVHEBEZRLEBEL T
5.
AFETIIFRERTFOEBEL L GEEF OO
FiHEETH B ACI 2 BY LT, B OHEEREICSL
VT AR L BEIHAR L OBRE AT, DK
B ACLIZEHHEEETH S peak Vo & BfEH% 3 2 B
B COLEDBEICBWTHRVWEBEERL, E8H
BREOHERFNO—2 Lo Tz, BIZ, ACINHK
#1137 AH T TOEDORHICE VTS peak Vo DI
MCFESLTBY, LHEEETOEHFEEDOHEM
WZiE, DBREOUBIEETHLEERZ LN

2. EBHHBEERERTF & L TOXRMERFORES
A, MEBEE B A EBIFREDEMMEDIL <
BHOOLNBL LR, HICLHEEEZ BT,
L BEDRT & L b2, REBUR, RAAKRICE S5
e TarF14amyrorsashn, EEHAE
MEFT L TCWBEFHGE L, LRINE)T—va >
DYLBEHIE V. ThoDBREOTHEOEEIZ, 2
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Table 4 Statistical comparison between the correlation values of peak
Vo2 to CSA and peak Vo to ACI

Measurement Regression Correlation .Sta.tistical
point value (r) significance
1w Peak \:/oz vsCSA  0.44(<0.05) j NS
Peak Vo2 vs ACI 0.44 (<0.05)

3w Peak \:’oz vsCSA  0.55(<0.01) ns
Peak Voz vs ACI  0.49 (<0.01)

3IM Peak \:’oz vsCSA  0.72(<0.01) ] <001
Peak Voz vs ACI  0.44 (<0.01)

p value within parentheses.
Abbreviations as in Table 2, Fig. 1.

HPIIEBRELSCEZEEZRESTDOIADY,
Swan-Ganz 7 7 —F V&AL, AHERMITEIRE
DPERITIZ DS, ARBEAL»OEBAICE
#-FEIN TS,

LA L, 1981 4E, Franciosa 5'0 (343 L b &
DHBEDUE L EBHAREOWHF I L v L #HiE
L, #hli, RBRISTT 5 EHRAFEORERF
&, OBEEEOTE 22T TR, REBEHOMITE,
BEFIEEEE Vo - RKEOE, S DR ENBE LI
% o7z, Sullivan 5V (T UAEBREDEFEHERET
W, type | BHEDOREL, I bV P TEREBEOR
A, I3V N TTOBRICBERRY 2 E2ROTY
%. Wilson 5 i3/ UAEBE ICMEIIRES B L UL
EOOxREEITV, THREEHLAELZEMIETD
BB AR ISR biEA oo L REL, Z0H
HELT, EHLI2BUHRTIEY v ML EHE
MESEEDOHKT, EReEEHITIIEON WD
THbHEHRML TS, FIZ, Mancini 52 1, LA
EBEETIIERHOERLEMR L BRHBEREEDK
THdY, ENOPEBHRBFREOHRERFLEoTW
HLIHELTWAS,

4l F4 DOBFFETIE TR CT #&F21C & 5 KhRAH T
HT& (CSA) T HIE L, RIEERHHRNEDOI/FEL LT
R L7, CSA b ACI L [FIf%, LHHiEERER 32 A
FTOLEDEEAIZBVTd peak Voo, AT & B { A
L, EBWEEROREERE BoTWwi. T3 28
BoREATIE, EHHFEORERTL L CITEME
BBUZEDSAONTZ NS, ACLLY D CSADEE
REEEERS-L TR EEZON, F72, 3ADPL
37 A BICBIT 5 CSA DZE{LEZ peak Vo DE{LE &
B AR, BEHICBT 2 EBRAERONE
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2b, KEERFEITREERT L & D ICER2EEE
RlzLTwaeEILNL.

3. DEHEERGERICE 3 EHTHEEERZICHT

BEHh L —=> T DOAEEMICDOWVT
B, UCHEERBEIERDOTAF Iy 7 2FA
Hrv—=r7Zmz, hbv—=v7%6AL,
ZOHRICOVTRIF LTV o HEVHAINS.
Butler 52 (Z.LFEERDOINE ) F—T a3 VE, A
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Ly FIWICK BB, BERFEEB)DADEIC
L, BECERL-EHMELTWS., 72,
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BT o T2BEICHA, HZKRFHHDOWEME ERAERIZSB
T3 EEREEOEELIERERBOILHREL TV A,
BHFEICBVTH, B OHIEERDOEHHERED
T, OEEEZ T TR, EEBICIZERGHA
BEOWNMAHFESLTBY, LHEEREHD ) NEY)
F=ar iZBnT, HBHML—=V72RTAZ
L2k, InF U LoEBMARONEISHFE
RAHTREEE DB EEZ LN,

4. KMEDRF

811, AR TIEFRERFORIFEL L TLMAE
BEEHVAY, THIRAR, BRAFIIKE (RES
n, MR PREERFL IRV ZVE DL EEZS
ha. 8212, BBETRBROKEHIELL TVDIE
Bl ), RROFER LI EARE LK% P> 720
BEMDBEEIHREVEEZOND, F310, Kk
AFL L TERBHAELIY EIF, 383 »A0&
B AR OSRE ICKHERFH4EFS L Tz LR L
7z. L2 L, KRR TIRKHEEEGHA O M E LA S
ol XDFEMEREIToTBLY, BRGH
WEHZELT 2 DENCRBEIEL, LHEEREH
DEBHEFREDOYLE D KHERFHHFE L TWBE
BT BEHRT, CORIISBOMERELEZL
nr.

L5 £

S OHEEROESNAFROWEITIL, LD
HELT T, B GHE-3 7 A) ICBWTIIRE
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BERBHAROEMIPEFS LT oI ers,
LHBEEREHO ) NE) F—v a v iZBWTHH b
L= 7 %RTAZLICE D, BICEHELEY

E

MERZBIHY, THEY, TRBEBE- BT VT
ERAFE_PH NIUESEEH8RICREL ZHELETLL
EdIL, THWHV LR ER SRR B R BT TR L

S R B MR AURIR S Tz,

BEERMRICOLVBELRLET.

= #
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