without indication for angioplasty or surgery. Exer-
cise training should be considered as an effective
therapy for these patients.
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Effects of exercise training on the expression
of angiotensin-converting enzyme in the
kidney of spontaneously hypertensive rats

A. Sakuyama, O. lo, P. Cao, R. Rong, D. lto, M. Kohzuki

Department of Internal Medicine and Rehabilitation Science, Tohoku University Graduate School of Medicine,

Sendai, Jopan

The renin-angiotensin system (RAS) is a central
regutator of cardiovascular and renal homeostasis.
The components of the RAS are implicated in the
control of blood pressure and body fluid homeo-
stasis. There are the presences of its components
in the renal vasculature, the glomerulus, the proxi-
‘mal tubule and others of renal tissue.! 2 Angioten-
sin I which is a potent vasoconstrictor is the key
product of the RAS. Angiotensin-converting enzy-
me (ACE) and ACE2 are involved in each of gene-
ration and degradation of angiotensin 1.3 * [t has
been reported that exercise training (Ex) has anti-
hypertensive and renoprotective effects. > Howe-
ver, the effects of the Ex on renal RAS are largely
unknown. In this study, we investigated the effects
of the Ex on ACE and ACE2 protein expressions
and blood pressure in spontaneously hyperiensive
rats (SHR).

Materials and methods

Five-week-old male normotensive Wistar-Kyoto
rats (WKY) and SHR were randomly assigned
either to a control group (con-WKY and con-SHR)
or exercise group (ex-WKY and ex-SHR). Exercise
groups were subjected to moderate-intensity exer-
cise on a motor-driven treadmill continuously for a
period of 8 weeks (6 days per week; 60 min per
day at 20 m/min, 0% grade). Systolic blood pressu-
re (SBP) sas monitored by the tail-cuff method
(Model UR-5000; Ueda, Tokyo, Japan). After 8
weeks, all rats were housed in individual metabo-
lic cage (Model ST; Sugiyama-gen, Tokyo, Japan),
and urine samples were collected on ice for 24
hours.On the final experimental day, all rats were
anesthetized with sodium pentobarbital (50 mg/kg,
intraperitoneally) and blood samples were collec-
ted by decapitation. The total cholesterol, triglyceri-
de, free fatty acid, glucose, urea nitrogen and crea-
tinine levels were measured by a standard autoa-
nalysis technique (BML, Tokyo, Japan). The kid-
neyswere quickly removed after the decapitation,
hemisected and sectioned into the cortex and the
others. The expressions of ACE and ACE2 proteins
in the renal cortex were examined by Western
blot. Proteins of the samples (50 pg) were separa-

ted by electrophoresis on 6.5% (for the ACE) and
7.3% (for the ACE2) sodium dodecy! sulfate polya-
crylamide gel The antibodies raised against the
ACE and ACE2 were obtained from Santa Cruz
Biotechnology (Santa Cruz, California, USA). The
densitometric analysis was used to assess the
bands of Western blot.Data were analyzed by
repeated measure ANOVA, followed by Tukey test
for multiple comparisons among the groups. Pai-
red data were analyzed by the Student’s ¢ test
PAE0.05 was regarded as statistical significance.
Results

The SBP was significantly lower in the ex-SHR
than in the con-SHR,but it was not different
between the con-WKY and ex-WKY.The Ex did
not affect the plasma levels of towl cholesterol, tri-
glyceride, free fatty acid, glucose or urea nitrogen
in WKY or SHR.The Ex significantly decreased pla-
sma creatinine and increased creatinine clearance,
which reflects the glomerular filtration rate, in
SHR, but did not affect them in WKY. The ACE
expression tended to increase in the con-SHR com-
pared with the con-WKY, however, the different is
not significant. The ACE2 expression was signifi-
cantly higher in the con-SHR than in the con-WKY.
The Ex did not significantly change the ACEor
ACE2 expressions in WKY or SHR.

Discussion

The Ex significantly decreased the SBP and creati-
nineand increased creatinine clearance in SHR.
The Ex did not significantly change the ACE or
ACEZ expression in WKY or SHR. In previous
study, ACEZ-deficient mice have been reported to
show increased age-related glomerulosclerosis.!!
Similarly, in the kidney of diabetic rats, down-
regulation of tubular ACE2 was associated with
albuminuria or tubular injury.!? In previous stu-
dies, the Ex reduced the blood pressure in sponta-
neously hypertensive rats (SHR), Dahl salt-sensitive
rats and angiotensinOt-infused rats.>7 OQur labora-
tory reported that the Ex has renal protective
effects in rats with chronic renal failure and diabe-
tic nephropathy.®*? There have been few studies
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on the effects of the exercise training on the ACE
and ACE2 to date. A previous studyreported that
the Ex decreased ACE activity in the heart of mice
with heart failure, while increased ACE2 protein
expression.’> The present study suggests the ACE
and ACEZ expressions may not be refated to the
Ex-induced antihypertensive effect in SHR. The Ex
decreased angiotensinOttype (AT) 1 receptor pro-
tein expression in the carotid hody of rabbits with
chronic heart failure and in the non-infarcted left
ventricular myocardium of post myocardial infarc-
tion rats. ' 13 1t has been reported that the Ex
increased mRNA and protein expressions of Mas
receptor, vasodilator peptide angiotensin-(1-7), in
the left ventricle of SHR.? In the present study, we
only examined the ACE and ACE2 expressions
among the RAS components. However, there are
actually more components: angiotensinogen, pro-
renin, renin and AT, AT2 and Mas receptor.
Further investigations are still required to clarify
the effects of the Ex on the RAS in the kidney.
Conclusions

The ex lowers blood pressure and increases creati-
nine clearancewithout changing the renal expres-
sion of ACE and ACE2 in SHR.

References

4

1. Nishiyama A, Seth DM, Nuvar LG, Renal interstitial fluid
angiotensinOi and angiotensinOt concentrations during
local angiotensin-converting enzyme inhibition. j Am Soc
Nephro! 2002;13:2207-12.

2. Li N, Zimpelmann §, Cheng K, Wilkins JA, Burns KD. The
role of angiotensin converting enzyme 2 in the generation
of angiotensin 1-7 by rat proximal tubules. Am ] Physiol
Renul Physiof 2009,288:353-62.

3. Denoghue M, Hsieh F, Baronas E, Godbout K, Gosselin M,
Sugliuno N, et gl A novel angiotensin-converting enzyme-
related curboxypeptidase (ACE2) converts angiotensinOu o
angiotensin 1-9. Cire Res 2000;87:1-9.

4. A human homolog of angiotensin-converting eazyme. Clo-

ning und functtonal expression as aacaptopril-insensitive

carbaxypeptidase. J BiolChem 2000,273:33238-43.

—395—

6.

11,

o)
133

14.

Schiliter KD, Schreckenberg R, da Costa Rebelo RM. ini-
raction between gxercise and hypertension in spontanecus
hypertensive rats: @ meta-analysis of experimental studies,
Hyperens Res 2010:33:1155-61.

Shepherd RE, Kuehne ML, Kenno KA, Durstine JL, Balon
TV, Rupp JP. Atenuation of blood pressure increases in Daly
salt-sensitive rats by exercise. | AppiPhysiol 1982;32: 1608-13,
Belubbas H, Zalvidea §, Casellus D, Molé JP, Galbes O, M-
cier | et al Contrusting effects of exercise and angioten-
sinOf hypertension on in vivo and in viro cardiac angioge-
nesis in rats. Am J PhysiolRegullntegr Comp Physiol 200,
295:1512-8.

Kohzuki M, Kaminoto M, Wu XM, Xu HL, Kawamurg T,
Mori N et al Renul protective effects of chronic exercise
and antihypertensive therupy in hypertensive rats with
chrone renal failure. § Hypertens 2001;19:1877-82.
Kanazawu M, Kawamurzg T, Li L, Sasaki Y, Matsumoto K,
Katacka H el al Combination of exercise and enalapril
enhunces renoprotective and peripheral effects in rat with
renal ablation. Am | Hypertens 2006;19:80-6.

. Tufescu A, Kunuzawa M, Ishida A, Lu H, Sasaki Y, Ootaka

et al. Combination of exercise and losartan enbhances reno-
protective and peripheral effects in spontaneously type 2
diabetes mellitus rats with nephropathy. | Hypertens
2008;26:312-21.

Oudit GY, Herzenberg AM, Kassiri Z, Wong D, Reich (L
Khokha R e al Loss of angiotensin-converting enzyme-)
leads 1o the late development of angiotensinOt-dependent
glomerulosclerosis. Am | Pathol 2006;168:1808-20.

. Tikellis C, johnston CI, Forbes [M, Burns WC, Burrell LM,

Risvanis | e af Characterization of renal angiotensin-con-
verting enzyme 2 in disbetic nephropathy. Hypertension
2003;41:392-7.

. Pereira MG, Ferreira JC, Bueno CR Jr, Mantos KC, Rosu KL

trigoyen MC ef gl Exercise truining reduces cardiue angio-
tensinOt fevels and prevents cardiac dysfuaction in a genc-
tic model of sympathetic hypertactivity-induced heart failu-
re in mice. Eur [ AppiPhysiol 2009;105:843-50.

Li YL, Ding Y, Agnew C, Schultz HID. Exercise training
improves peripheral chemoretlex function in heart taihae
rubbits. [ Appl Physiol 2008;103:782-90.

L Xu X, Wan W, Powers AS, Li ], ji LL, Lao S et al Effects ol

exercise training on cardiae function and myocardial remo-
deling in post myocardial infarction rags. | Mol Cell Cardiol
2008;44:114-22.

. Fitho AG, FPerretra AJ, Santos SR, Silva Carmargos ER, Beckoer

LK, Belchior HA er a7 Selective increase of angiotensin( 17
und its recepror in hearts of spontuneously hypertensive ruls
subjected 10 physical training. Exp Physiol 2008,93:589-98.



8" World Congress of the ISPRM 35

Night-time storage symptoms in female

lity

stroke residents staying at a residential faci-

R. Imanishi T, H. Nakagawa 2, K. Matsumoto 3, Y. Arai 2 M. Kohzuki 4

2

More than 30% of the residents in residential facili-
ties in Japan have experienced stroke. Most of
them suffer from lower urinary tract symptoms,
and more than haif of them use diapers.! Nocturia
i a prevalent symptom in the elderly.? > However,
the actual night-time storage symptoms of resi-
dents with stroke in residential facilities remain
unknown. We assessed the night-time storage
symptoms of residents with stroke using a wetness
sensing system, and concurrently completed a
bladder diary for each subject.

Materials and methods

This study included 20 female stroke residents
without dementia in a residential facility. The wet-
ness sensing system consists of a disposable thin-
layer membrane sensor, transmitter, repeaters, and
receiver. The sensor and transmitter were placed
over their diaper or lingerie to monitor wetness
condition constantly. The sensor was designed to
send the indicating signal to the receiver wirelessly
via repeaters every 10 seconds. The volume of
feakage was measured by weighing the pad
and/or diaper after each sensor response. The voi-
ded volume was measured during micturition, with
a urine meter installed in the lavatory. The subjects
were asked “Did you have a sudden desire to uri-
nate, which was difficult to defer?” after every mic-
turition or episoce of incontinence. Each resident
was monitored for 48 hours, and the time of mic-
turition, incontinence time, voided volume, volume
of leakage, urgency, and action observation at
incontinence were recorded in a bladder diary.

Results

The mean night-time urinary frequency was 5.4
times, and a total of 19 experienced night-time
urination more than 2 times a night. Ninety-five
percent of the residents had nocturia. The mean

'Depariment of Occupational Therapy, Niigata Universiz' of Health and Welfare, Niigata, Japan
Department of Urology, Tohoku University Graduate School

of Medlicine, Sendai, Japan

24-hour voiding volume was 1517 ml per day,
and the mean night-time voiding volume was 760
mi. The mean rate of nocturnal urine production
was 51.6%, and 90% of the residents exhibited
nocturnal polyuria. The mean night-time voiding
volume was 182 ml, and in 10% of the residents,
the night-time voiding volume was less than 100
ml. The mean night-time maximum urine volume
was 297 mi, and in 15% of the residents, the
night-time maximum urine volume was less than
200 ml. Thirteen of the residents experienced 1
or more episodes of urgency at night. Thirty per-
cent of the residents had urge urinary inconti-
nence at night.

Conclusions

Most female stroke residents without dementia had
nocturia and nocturnal polyuria. We think that
nocturia is caused by the overproduction of urine
at night, rather than reduced bladder capaciry,
because in most of the residents, the maximum
voided volume was 200 ml or more at night.
Moreover, 65% of the residents experienced uri-
nary urgency during sleep. It is important to
understand these factors 1o allow for interventional
voiding therapy in these residents.
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EFFECT OF HOME-BASED NON-INSTRUMENTAL RESISTANCE TRAINING ON
EXERCISE CAPACITY OF PATIENTS WITH CHRONIC HEART DISEASE

TAKAYUKI IMAMURA, SHINJI SATO, SIGERU MAKITA and MITSURU MAJIMA

Abstract

Purpose: The purpose of this study was to investigate the effect of non-instrumental resis-
tance training on exercise capacity of patients with chronic heart disease. Methods: Nineteen
elderly male patients (66.2+57 years) participated in the study. All had experienced coronary
artery bypass surgery, coronary artery intervention, or aortic valve replacement [left ven-
tricular ejection fraction (EF): 54.0+158 %]. Patients were divided into two groups. T group
(N=9) performed combined aerobic and non-instrumental resistance training; and C group
(N=10) performed only aerobic exercise. Resistance training involved 10 to 15 repetitions
- (maximum) (RM) of squats, push ups, calf raises and trunk curls. Each exercise included 3
sets of 10 repetitions repeated 3 times a week. Aerobic exercise was prescribed at the inten-
sity of the aerobic threshold (AT) level 3 times a week. There was no significant base line for
either T group or C group. Results: After three months of exercise, peak torque, peak VOz,
and peak watts were significantly greater in T group, compared to those of C group. However,
there was no significant correlation (r = 49) between the improvement of peak VOZ and peak
torque. Conclusion: It was concluded that combined aerobic and non-instrumental resistance
training is more effective than aerobic exercise alone for exercise capacity of patients with
chronic heart disease. Home-based non-instrumental resistance training is usually highly sig-
nificant from the perspective of the exercise capacity of patients with chronic heart disease.
(Jpn. J. Phys. Fitness Sports Med. 2011, 60 : 177~184)
Key words : chronic heart disease, non-instrumental resistance training, exercise capacity
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1, Table 2).
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Table 1. Subject characteristics

T-Group C-Group P
Age(yr) 63.244.5 68.8+5.6 n.s
Height(cm) 162.3+4.5 162.4+3.9 n.s
Weight(kg) 64.3+3.4 63.7+£8.6 n.s
BMI(kg/m?) 24.4+1.1 24.2+3.0 n.s
LYEF (%) 51.0+£13.7 57.0+18.0 n.s
Period after
procedure 45.5+67.3 47.3+11.2 n.s
(Months)
Values are mean = SD
T : Training C : Control
LVEF : Left ventricular ejection frection
Table 2. Medicines
T-Group C-group
(%) (%) p
ACE inhibitior 55.6 50 n.s
p-Blocker 11.1 20 n.s
Diuretics 333 60 n.s

T : Training C : Control

C

D

Fig.l Resistance training program.

A: Squat training. B: Standing Calf raises training. C: Trunk curls training. D: Push up training.
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(Table 3).

E. #EtERAT

BEEHALEIC 1, MERTALEE Y 7 b Dr. SPSS I for
Windows (Ver1l01]) # HWTiTo72. &%
HEOMEER, PHE+FERECRRLLE BR
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72 BAEBEOHE OB R BSOS X
U Bonferroni D% B HBHE % IV CHEAT L 72, Peak
torque DL E = & Peak VO, D B 3 2 0 BE & 1t 0 #
a1 13 Peason DHBE R 2 72, B, #HEtL
DE BRI 5 %R & L7z,
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Table 3. Change of Blood pressure before and after strength test for 3 month

'T‘-Group
Pre Post P
Before After Before After
SBP 134.0+16.3 132.5423 6 132.9+12.8 146.0+25.1 n.s
DBP 80.4:+10.1 80.3+11.9 83.1+7.5 82.0+:10.6 n.s -
C-Group
Pre Post P
Before After Before After
SBP 132.8+21.1 137.8+24.3 125.6+20.3 134.9+23.7 n.s
DBP 79.4+13.2 74.3+12.3 75.6+10.1 73.8+14.5 n.s

SBP : systolic blood pressure
DBP : diastolic blood pressure

Values are mean = SD
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Wiz 1,821 ZOLEI NE ) F— v a YEIE
(3 55% (B 67%, M 38%) T, LU
VY F— g YBINEEORT 25 PICEEEDY
A7, FEMBEE L L_EEICE {(, Olmsted
Country £ DBENLAEFFEERETH o /2.

F 72 Suaya 5213, 65 FELL_E D Medicare ZH53E D
LM & 59 60 5 A OB R B O LI
INE)F—=va B sBeREL

@5 1/)

(B 1). 2OE, LU ANECYF—2 3 8
HI 122% L AR WETH o 7245, 5 EBOE
B F AL TH Y N E Y F— 3 3
CEINEED 21~34% DA Lz, F72, LY
CY 5= a YBIMERO L P TEINEERD %
TN—7 (25 kv varll) i3, Shnsib—
T LB L CRTES 9% WP Lz, Sheo
R, BEEERIC LR RIS LS
SRR A Y RNTORER L IZITFETH o7z,
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a. CR users vs non-CR users
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b. CR high-users vs CR low-users
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E 1 DEV/N\EYF—Y 3 vSilEIESIMORBIETEY

HESRBERCER  BEEREDBRE
CRusers : DEU/N\EUTF— 3 vEil&E

Non-CR users : JEDIEU/\EUF— 3 V&IE
High-CR users : 25 Tv a3 VB EODEU/\EUTF—
Low-CR users : 24 v 3 VTOOEU/\EUF—>

VEIIE CR 25 plus sessions

3
381#&E CR 1-24 sessions

2. MENREENE

Schuler % Hambrecht 53, EBj b L —= > 7|Z
LY, EEROEIRTELOHEST L 7ZEBNIC BT
bUGEROWESED LNL I L HELY,
FNEEMTABIE U CEHIEEIRICBIT S
M PR BRI BT B RS, TEF v
a0 S E ) TSGR R U AR E
AT 19 NDEFE%, a3 bu—VE L EHEE
BECIRAEB T . 4AROREE L), T
Fuay) YREBRPIEA & 5 MEREEL L MK
WEEREHII L2, v b — VEZEEOEEE
MEBE L 72, ZofER, BBIEm s/ v— 78 b
HhTeFrvay iy smEREETRLE
25, 4AEEOEE ML -y BRETEFIVOY
VBT B B UE RS 54% 084 L7z, 1
EEOPMIET L — = ¥ ZH 04120.05 mm
(mean*+SE) THo7-DIZx L, " —=r 7%
1 0.1940.07 mm [CKE Lz, ThiFa Y -

WEBEICHREETH -7z DLy, EFrL—
= ZIFEEIR IS BV B IME N ARTE I D HRIR R
o E S, UL OCAMERMINE DM HTH
PEFICBNTHRO O EFwmL TV 5.
MEPIREEEEREE I, BEA N ADPEREC
MboTwad, ThbbEE{ELA ML AYED
eNOS (P8I NO FRilEsk) EEZIWA, K
BEEFETEELZEDMONT VS, Adams 57
WEBIIR S A NAFW EAT ) BEREEEZ O
BEIRE BT, &8 b L — = 7 OHRBRLIEH
COWTEMES T Y PO —VEFRZ4T\, &8 b
V- rEOIEIParbao—VEERERL
T NADP (H) BEAEIPAEICET L, ROS (reactive
oxygen species) EE DLW T AL, £L T
mRNA L N )V T® AT,;-R (angiotensin Il type 1
receptor) DAL T L, AT, R (angiotensin II
type 2 receptor) DFEBHEMT 5 Z L ziE L
z. INE D, EE L — = 7% angiotensin II
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12 & B AR 2 L0 & 0 A - T A W S R &
LT, Pb—= 73" NADP (H) oxidase & AT,-
R W2 SE, TR, BETO ROS A%
BT EPLMENEHEVLET S LE
o7z,

3. BEmEERENE

DA ZER O EBIEE I BT A B
LENEPVEH SN TV AP, La Rovere H¥D
V=T & B OWfFeE, 8L —= 2 7 HEl
RREANERE) 2 T E S EAERICL 2R E
HICFHT25 2L 2B LTV A, BISBMREE
FE % L9 % baroreflex sensitivity (BRS) % ¥ —
H—b LTHBERDRCEDRD A2 DTH
. 95 Z O ELUEEER R GUES & EEA
W4 BEOBE N L - v sl arybo— )L
FRICIR D 931072, TR, 4EB%, PL—=
¥ 7B BRS 25 26%kE L72AS, I v hE—L
IR ol LML=V IBOR
T BRS %% 3 ms/mmHg DL EZE b L72% D% respon-
der, 3 ms/mmHg Ki# % non-responder & L T 10
FEBDOITROEET AH/2E 25, responder 1T 16
BIFRFET 0, 7 > b O — VB L non—responder %
RIT V=T 79 BIFIET 18 B (23%) & T#E
BICHERERENRO LNz, Lo, EE b
b= = ¥ VIS RIS ARG B & TOE S &, B
HEDINTG Y ZAZIFE LWHINIIER HAER, F2E
BREBEORMTREZYESELLL TV,

4. PAZEENIRFE(LEE (arteriosclerosis obliter-

ance ; ASO) [£DWT

ASO iF, WIRENIRTEAL IR 3 2 BIIRINAE DBk
ZEIZ L o THRIOTERBEE Y R LIORET, Bk
TUEKM B IR B (peripheral arterial disease ;
PAD) & BIFIIN TV, ASO I, RIEOBINRE
FEVERE D 90% LA L% 5 2 EBTHOYETD
BIMLTETwS, b ok b MBIAZEREEXR
EPEFT  (intermittent clandication) T& 5 A%, [FEF
WCHERRIE, SILE, PREERFESR SEBRICAH
L, L2 bEaikE S EREDOSHERIT
WZEbICHMENIEETHE, LD oT,
ASO BEDWEFIC Lz T, EREFRET S Z
@B T QOL ME L% HIET L FEBFIC, U A
7777 DR EEGTRICEET L E0E

NOIIE SRR TH L. ASO DFFfM & i1 F
T HMEW LRI A KT A H 2000 4FEI2H S
29, 2007 FICYETEN, BN &ALk dnE L
716 MEFSORKRICL T —F v o Vv—7
(the Trans—Atlantic Inter-Society Consensus Docu-
ment on Management of Peripheral Arterial Disease ,
TASC) 12 & % TASCI 25H: & 7219, ASO DihfE
IR, EWEE, BEMBE L VoS
BT TO—FPLETH 5.

HhETOMENE BYE

Goto 5L, 2004 4E 12 ASEIC BT B LK)
NE)F =33 VOEEBIZOWTOLEE L NLVT
DIFECEM L7z, ZOMFEE, BRBHEMIHEE
RO 97% 7Y AMI BEZ ST AN, 90% L Lok
& CEEINRERS, PCL (percutaneous coronary inter-
vention) 7% 6 UNZEA PCL # FEHi LT\, WHMs
BIEER IS BT D, 84%DHizkd AMI BE %
ZUFAN, 70%DMEHPEEREL > EHEL, B
O PCL B L UEE PCL %5 L Tw
7o, &6, EEAMEMER TN ok LT
b, HT70% DR AMI BE L ZIT AN, BE
BOMRISTEEIRER, PCI %2 6 ICHE PCL %
ERL T, THIFLT, LY ANEY) 57—
Toa VERBRIZHES I, AMI BEE LT
fALPDOINEY F— a3 VEEREL TWLHEE
13, WHEREER T 49~53%, BEREE Tk 30~34%
B E Lol T2, EEEEY NEY 7 —
vareERL T AUHMERRIE 20%, Bk
T8UICBE Lol S50, FkmbERELE
INEYTF—2a yaERL T AR, BHME
MR TSR 9%ICT &Y, FEEGHRTELTH»
2% TH o7z,

AMI BT L LY N 77— a v &
ERLZY, FLETELRVEEBELT, 25y
TRE, AR, MaxiERIUSD 3 mosgsy
bz, EAYE, Sho0EERFELT, i
BEMEOR L S EREMOMBE LT TS,

MERRAMEICE LT, AARLIEY N T —
varERKEPLE L TEESEE OB &
EREERIICATVY, 2010 SEEDOBEEMISCE T,
O EEBEL - BEEFOBN, @ 155 - LF
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x 2 DEYNEYT—2 3 VIEETERESDICHDRME

SIMOERFEDHD. FHHE 10,000 H

1) BRMBEUN\EYTF—Y 3 v ERAREEE 2 FL

2) WE | AT, EEERD, BUPEUAT (FEEAT WRANRERET, AR, RRTIERE,
EERET, BROELT, #EESRETOVTNHDEREETSHIE

3) DEUN\EUT— 3 VEBRERO 1 FLLE 11 FISHCBEWVWESE, BERESNS
DEUN\EUT—a JIHERIEEFIB LT, BEDIHEMRSR (2EI(C 13 /EER) T 40
BEOMMEESRIT, HMERTHZDD DL

DD EBETED, BEEEDR, BEREZBUARICEBUEITNEZESHEL.

EIEEE | PEE, HEROEDIC 10 EAOEMNRESIREEDNETHD.

BB B BE 10 (HITERRBICER) ThN2EEREZHEURBRETD.

B EERER 10,000 M, ZREESUTICESE 15,000 M

B | 5 R 50 BUOREMNZRIE T 2NENDD. BEHBPRIE 1 DOPMER

BULEDER  FEFEENEREABROEY/\EU T —Y a VEREHB
&100-0003 EBEFHTREAX—VIE 1-1-1 LT REL
BHPEW 4 —35 LA
BB5E 03-6267-4550 T 7w R 03-6267-4555
X—Jb  jacr-gakkai@umin.ac.jp

MESNBERO [FEEE] »o [EE] ~0%
B, @ LB ANEY 7= a VIEREOHEEY
ZEED LHHT (A=) ~NDOEH, @ Efxht
K[HAGHINE, DELHEY ) NEY T —
Ta vy OLRIENT THEREESHREA B LD
2HbH. LaL, LEINEYTF-T a3 yDED
HELTWIRITNER S 2WTZ s, EEID
EOTWILEFHY), FIEOFVWAS v 7D
MR - HEPLETHLLEERD.

T/, REWORMEL LTIE, BESYHHER
T5TEL, DYPEOTFHRZ AMI 5240 AR
ETHEEENZ L) NE)T—va v 1ty
Tardi)DEERIEZ R, LEVANEY
F—varOREERMEEFDELTC1L Ry Vs
vHI) OBFEETERTICE, BRE O AN
YU 5r—va vikEEomE, 1AbYDL Y
va YHOENE, BOREEOSMY A LE
BB ERXTNES,

L L, FTRELAEF, THRES & HERE
E7 & D RILESNBHEDS, (GRY NE) 57—
Toa Ix L CTHEBE b o THRE SRRSO
UNEYF—ariBinsdZ L, BEOSM
Bre@mObROEMNEFETHS ). ZHIIAT
T, BRESEELDIEEREO AL LT
HEIZD, LI NEYF—2a DI ET VA
REMEE D2 YR T AR L, EEETE

FTHIENLEEND.
KB R,

S L DALY N ) T a R
F— LAEBOERDO 2O, LRI HNEY T —
YavilETAEELAEE - BEr bbb, L8
LAzl b ETBEVWEREELH - TT A AT Y
arvETALENSL. FLT, LEBHLLE
BB N F—2a Y OEERHIFHL, &5
IZ—XRFRb BB E LI EBRER EOFTICH
720, BEFHEREY D o TEEMREEE) A D
BB EE o/, FZTHAERLEY NEY
T =3 yEE&E, 2000 FILE) NEY) T —
v a v4igi#E+ (registered instructor of cardiac reha-
bilitation ; RICR) fRFEHIE & F6 2 S 72 LR Y
V)Fr—3a ViBEL IR b-0I&BE2K 2
ICE &ED7e.

B, DEYANEY F— 3 vigE T 2,000
GLEBIABEITIELTWAS, IhE CAKEIC
eI LBHmE LT, DRIANE) T3
VEBEREY-CAL LTRELTWZPT, &
EEE & BEAR G P OLELE SNTWIEK
TholzbEzohb., &) —DKEREHEL
T, DEHRMERNDOMARRIIEI Lo &t
EIFoNns., DRI NEY T 3 ik EMED
ANWEHRZBNC LORIE) N EY T -3 ¥
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