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EEpELlL, AR B 28 BEEDREL LT
BEETHD, KETHACEOTORBHICEDVNG
hTns. Lpl, SIEXHETR, B EOEEEET
iz exercise induced asthma (EIA) % %\ i3 exer-
cise induced bronchospasm (EIB) 20 & &9 C
&% b (Jones, R. S., et al., 1962), EIA 20X
BT LT WERIZ LI, T LAKKZOHMAKRTD
EEBREE LNESEZ SNTWS (Frrey, K.D. et
al., 1976).

—%, RAOELEHRHRE T, ZORFRERE
EiE, BEERRTHD, REEAICKZEMEREED
WCGEEHEIRASIRE LD K X ISMEREL 13D, ER(LIERAN
X DIEEDPIT TV A AREENEN. 4E, RADOK
ERRAD D BIFICRIERE S v E VIRER OISR
R B A dulC, BKT —VIE B BREKI AT,
Z DERBBRI SO TET ORI E A .

hll]

o R

HERIETHREEESAT, WFRLBERS—1iC
& 2EEREETT D 12 0MILKEZHABEAR~ AR L
fo. 203 BB RFLICTRTCEL, EH1 L L4 F
TR5EL O DEIBRE s vE v OREEZITT
WEZF o4 FREEOEESFEUWRETHS. TIE
B 5 TR RE ey OREHBIE VD, AR
D17 ERIKERIED D 3EARELELS DPAILT
VAFEEREROMEEATH S . RBMIChZ 2T
o4 FiKEHE B 4ERTIR, 2ORWERE LTHEE

* REM30°C (B, 24°C (&40, KiE#32°C.

P WlicTmD 5N, FIAERIE 30, R 25
SIMEEDN 1 fliczhZEns Sivtz. BICiES 3 Tid,
BB, KEESOHERIEET, ARNEEEE T
EAURTIEEIRE T » 72 (Table1).

SR OEFRERE T, RRME TR DD
BIMER AR L, ¥ AT 5 Flth 3 4licy v
SREOBDHE B, F 7 AR B T RIRE
ZRA LML, MBEBREABRSFh4pToR
ETEAZRL, BASETRY-7 0710 v ORSHE
Blic® b, FERIBICTh NI HBERE TR, %
VC 13 5 firh 4 Fls80% L1 L D E B AR L5, FEV
1.0%13 5 Fith 3 BlHs60% L F D% L. %72 V50,
V51315 b ARAIIC B TEEDE FERZES bh
1> (Table2).

EEEOHE

AEEEREREETT - RKEARFROm WIhdE
ET, ULOSERMBEAORNERNTHD, X5IKED
KRBT - cled, BRI— NV ICL 58
B, BHOTHEEILL OHELERD L LITTD
N ARG ERIEORBESLENLE LIz L4/
ALThD, TT5HHOBEIALSWIEL, |ES 4
RS oEEASNAERE LTS, ERBER305 1
FELTHL, EHENROEBRELEHE L. EH
BRER TR ToRRERAIE L, EHBRZENE
NOBREFEDZOKORBICIE U THAEOHMIcER SN
fo. FIOEEBIER SRR3R E L, KADREEICE
YT Z TOHFETEDOEENFAEINI . BBE
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Table 1. Characteristics of asthmatic patients

Corticosteroids

Case Age Sex Disease duration Dose/day

Duration Adverse side effects

1. J.8. 33 Male 7 (Years) 20 (mg)

2. T.T. 63 Female 43

3. I.K. 68 Female 10

4. K.T. 55 Male 12 10

5. M.T. 45 Male 5

7 (Years) Serum cortisol ()
Diabetes Mellitus
Osteoporosis(Rib fracture)
Myopathy

7 Serum cortisol(})
Osteoporosis(Rib fracture)

6 Serum cortisol (})
Diabetes Mellitus
Osteoporosis(Rib fracture)
Hypertension, Myopathy

11 Serum cortisol ()

Osteoporosis(Rib & vertebral
fracture), Myopathy

3 (Months)

Table 2. Laboratory findings

cBC

S-protein {g/dl) Pulmonary function

RBC Hhb WBC
Case (104/cmm) (g/dl)  (/emm) Nt Ly Mo

Eo

Ba Total [3%, %vc [EY Vso V25

uf

1 452 148 7000 68 26 1
2 460 147 7300 57 44 1
3 5659 174 7300 85 12

o w

4 515 149 6800 61 37

5 470 162 5800 77 20 2

o o w

1
0
0

58 45 90 460 09 03
64 73 70 418 03 0l
71 84 96 843 09 02
68 59 114 1004 23 05
62 63 88 557 09 04

FHERE LTGE3ETT - .

EERNR OFHE S IR

EEREIRICI, BEE2ICLD Y EOREORES
S EEROBENEEINI. T Table3 ItRs T
L&, EEAE, EBHRERE XU05KIC, BRkE, M@
E. PR, REORBE, EOSh LOHEMNEES
Niz. TEREORER, BHEEELRBRRKHAT
x2k9C, UTosEBMEIhE.

1. 3L

O L OER O HE0F ‘ba—t
2" W o TV ZEEEHELOEFTIRLEI
BLAEKWES.

INFEPE D PRIR RIS T DR 8L, ’A, AR
75 & TR ERRINICIE S B X 5 IS RS,
HRFEE D DPBOBIET, WA, EH, RIRKE
TRLILDDS, BEADITME Y REMAET 5
X185,

AR RTLORETEEH S SRET, H5H%
LTH5-THRPRAETE SIS IHE.
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Table 3. HREIRBIIRICT = v 7 TE2RE

Rm /A0 Fomie|i & B/HMREOBRE | KO & hXBESESE

= 123645

-4 H # 12 14
C ,)|308% 12345
& 12345
- % 12345
304 % 12345
& 123645
A 3 12345
304 # 12345

a1 12345

= ® 12345
105 % 12345
i 12345

- % 12345
- 308 % 12345
B 12345

A > 12345
300 % 12345

B 12345
= #® 12345
305 & 123645
™ 12345

- % 12345
- 304 % 12345
Al 12345
A | 12345
0% 12345

& 12345

P % 12345
108 12345

BT 12345

- % 12345
109 % 12345
& 12345
___ﬁ 12345
308 #% 12345

X517 Ak 1 BEEBBRIROMBEERE, kS
230, MR, LER, MEEREREOREAET-
7 (Table4).

EEE QRN SERDROMER, RSITRTTE
&, FEAH (Attack score) X /5% A% (Treat-
ment score) {24 TR L, TOAHAKEMEA
¥ (Asthmatic score) & LTEbHL, T bHD score
OEBNCE VT 7 (Tables).

A

EEHEH, B, 30RO, MECEEIE, K1
CRTCELTHS. K, BELEROSHLESR
kT EFEATR LA, 3051012 EIZEBIAHT
DI U te . SIEMER T L AEBiAE SR TE FED
ZRTIER &% bt (Fig. 1),

EBBAIE O MR E T}, VC, FEV1.0%,
V50, VI Sh & EHET%RTIRE A LIRS SN
+, D5 & HEHBICE D RETERRIFR S
cEpmsn: (Fig.2).
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Table 4.

/BB ERE
( &)

Al %] L]

RUSE A - Bridkgkt o FRRER - HIR B - MRTE - &K E - MESH - £ EED « AN

17y JIC L ERBHIRICT = v 7§ 5RE

(37 A8)

% A 3

FVC

ZVece

FEVLI.O

FEV1.0Z

V5o

V25

2) mM® AR

oH

P02

BCO2

Base
Excess

3) o1& &

B C

R
R

Ht

Sg

Iy

Mo

Eo

Ba

) AFBERR

Bl #®

Na

Ca

Cl

s) 828 H

BB ORISR 5 FleflicBEL L. 28073
BERSROBEE LTI, BEHRIcX O ERIEIHER
TN, B UABEDNEES SVORETHAINITEET)
BICEOBERZOULEET 22 &, BEERICXDEOE
HBEBICEE &, KEXNRNSORADRHE
WMT L EIRENER I,

PITRZFER VES GEF 1) ORIAMLESHEOR
PRENIBIC DN TR B,

EF1. J.S. 33F, B, B

* OFWE, FREE

BEERE | TRR A A

FIRIE L B FEES L

BIRIE | B3RBHETH - 7o BASEIZAERBICE
B, B, W8, "FREEREL & LIEEICABL
fo. ZOBRFIEF—H#—B LEIBRE A vE VBT
I, HTS2E 2 ARIBRE v VEIROBM
TRILARFE 2 ARINERBE L 7. &7 L v —5HE
PHBRZEETTDAEEbic, M OEYBEICLD R
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Table 5. Asthmatic score, Attack score and Treatment score

Asthmatic Score

Item Score
Attack score (Count the frequency Severe attack 9/time
of attack in the morning, noon,
evening and afternoon, separately) Moderate attack 6/time
Mild attack 3/time
Wheezing 1/time
Bronchodilators
Oral 0.5/tablet
Inhalation 1/time
Subcutaneous injection 3/time
Treatment Score Intravenous injection 10/ time
Suppository 2/time
Corticosteroids
Oral 1/1 mg equivalent
Intravenous injection to predonisolone
Inhalation 1.5/time
Stmerin D 1.3/time
Antibiotics(regardless of its route 0.5/tablet (time)
of administration)
Asthmatic Score Attack Score + Treatment Score
Pulse rate Max. blood pressure Min.blood pressure

L
—t

o

150 . 150 150

T

N

100

100 \\ 100

\\\\
4 X _—]

A B ¢ A B C A B C

Fig. 1 Changes of pulse rate and blood pressure following swimming trainning
A : before B : after C: 30min after swimming trainning
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vc () FEV 1.0%

5} . 100F
4"_____________'
3.

50F
71 ] —
1t
A B A B

V 50 (I/sec) V 25 (I/sec)

3+ g
2t :
2}
1+
1t ]
—
\
A B A B

Fig. 2 Changes of ventilatory function before and after swimmining trainning
A : before B : after swimming trainning

F oA FRESICERERA 1D, DINSARED
MBI X DB LA o7 . HFIS6E12HEHB - E
hETAHEAEBNE LT, ZHSEARNER L.

EPeRT 1 o R DERRER

EET 1 AR OBEERE Y, HRIS5EED 1 FRJIC
B BRIEEH, BESE, BEAROESTHET 3
&, M3k CELTHB. 18, 4h8, 115 T score
HUEL , RSB LTVB XD ICHZ Bhs, £DBA
DIEE AP0 < RIFICH s 2 BHHBE LML T
B0, zOEEBTETFLELBDEELI SR, THbDH
B ERIER 1 ERAE L CBEBRETEREL, Sk
OEFHRIIREAEH NI D (Fig.3).

AR % DERRIER

B U3 S EEOMBRIEMRO 12120, RiEH
EHREERIAK S BE X VIR I . R4 iTRT
&L, BEHBIO 17 A OB, FBIERM
BEAKIEENEN104:7.4/8, 14+1.0/R, 90+6.6
/B (Mean+SEM) =& score T - o8, EBHA
BSER 1 7 ATRENEh69+£0.5/0, 4+0.2/R,
65+0.5/8TH 0, VINLBDEAERL, EERIC
L DR BERIEOEFE R EL ORBER & OBERIELSH
B L7 (Fig.4).

£ =
BEAT v 4 FIREEOEEHRERRICHT 289

IIEEEREL, DLAXF o4 FHOBIER BRI X
D Z OFEYBEEBD THEIORTICIR S . §4b b,
27 a4 FREERETIR, £OREEIDIICRT
4 FRIORITERZBT 2 EBRARETH D, Kl
DRAXHBEINEETHEELbELZONE. SEEED
3, 2 R7 04 MKEEOEESREM B2 bl
EFHEREET, BYOTRL LD RIFIEKLSRA
FFrctncai:.

S[EXMRAI B 2 E&RH: Tk EIA s5Rah2
BENVSHD, HiCEBERRROTEEN TR L AES
HRRASIMAZ 6B & NEV. BEDEFHDS b, Kik
BhDEE E N ETIA $23003 EIB 43 2 8HEns
BHE L GREFER, i, 1970, Firen, K. D., et
al., 1971, TREEE {1, 1979, FUI=2%, 1, 1981),
GoprreY, S., et al. (1973) i3, EIA oSiiEEi
BhSTTIZTH 2 DI L, KIKTRISHBTH -7
EHAELTNA. 2 LUTKEkD EIA 2B Licd »E
mE LT, BENENCE, REHBIKLTOERHTH
BT &, KEDKDBEFRMSB DI WNT EREIE
ZoNTVEH, ZOFEMIZILEWESLTREL.

—F EIA ORIEMREEE LTiE, EEmELL0E X
& 3 v BReEiEls, M, 1975, Z1ELINsk, ], et al,,
1977, Epmunps, A.T., et al., 1978, Harries, M.
G., et al., 1979), HEMRIE DT (McF ADDEN,
E.R.Jr., et al., 1977, McNatLvry, J.F.Jr., et al.,
1979), SILERME (VassaLLo, G.L., et al., 1972),
(BB # 2 5E (Fiscuer, H.K. et, al., 1976), &3
X bo#sEk (McFappen, E. R, Jr., et al., 1979)
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Asthmatic score

———-——+t Treatment score
_________ Attack score

100

”

1 2 3 4 5 6 17 8 9 10 11 12 (month)

Fig. 3 Changes of asthmatic score from January to December in 1980

Asthmatic score
——-—— ! Treatment score
________ Attack score

100

a0

1 1 1 1 1 | e — e —————

2 3 4 5 6 17 8 9 10 11 (week)
)
Beginning of training

Fig. 4 Changes of asthmatic score after the beginning of swimming training
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REMELBNTNG. CNLORERFDS B, BR
BOBKSEE OBEMNEL Dh3 bOR, RERRKX
HOTLHE, EREY A MES L OKE LD ofgERic
TAHMEWERTHAD . Mk DRBWENRSVOEREL
BEERBC VDT, CORBEIRING L, i
BEMEVEARENE Ehh (Strauss, R. H. et
al., 1978), % 7- DeaL, E.C.Jr. et al., (1979) ®
HETIE, BR25°C T, BEOHBEI0LTOEFH T
1HEOETHAELERBLEENTNS. EELOD
T toBEB R ORISR 513, ERNIIEOE L
BBk L, BIBRE VE YHZDMOBRARERE
DOFHEOEERY, T o RINIII-ZRERRBHI P2 7
oA FHOEROHER, BEMEROLEN EHHER
Ihiehs, BBSERORIBVETHIEELONS.
NIShick X, X7 a4 FIREROEESREMEOR
gEimn TRETH 2T, hhBERCT 2 E8HHE
HHE, 2ORBICLI>OFLEE2E5I5b0THALE
ZoNh5.

& B
TEEATE B OGEDBEELE RS, DT O
BEB.
1. EENAET, B, 300%OMERITIRFOEEIR
@ﬁf & -7z

2. EEBREIROMKRRET R, VC, FEV1.0%,
V50, VS ditd A EEMRA SRS, D
& HEHRICIVTEIBERIBFRINBNCL
NHOLLEL T,

3. BEEAK GEEAEREAR KXIEEHRO
HEETR, WTINOEMARBOTHESRICLDZ
@ score HETHAIERL, EERBSEUTHS L
EhRENI.

(P 310 7o D I TH e =80 Be sl A B L 2R
IWARTF, FRESS LCNESHEASFERICEHL
5.
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CLINICAL EFFECTS OF SWIMMING TRAIN-
ING IN A HOT SPRING POOL ON BRONCHIAL

ASTHMA

Yoshiro Tanizaxi, Haruki Komacoe, Michiyasu
Supo, Makoto MurasuiMa, Chiharu Okapa and

Hiroshi MorINAGA

Department of Medicine, Okayama University
Medical School, Misasa Medical Branch

Hidetoshi KoBasui, Shinya Tapa and Ikuro

KiMura

The 2nd Department of Medicine, Okayama
University Medical School

Abstract Five severe bronchial asthma patients
with glucocorticoid therapy have had free swim-
ming training in the hot spring pool at Misasa
Medical Branch. The clinical effect of the swim-
ming training was evaluated after 3 months’ trai-
ning.

1. A slight increase in pulse rate and blood pre-
ssure was observed immediately after 30 minut-
es, swimming, although no significant increase
in the two parameters was shown 30 min. after
the training.

2. No significant fall in ventilatory function
tests such as $FVC, FEVq.¢9%, \.750 and \./25 was
demonstrated following the swimming training
in a hot spring pool. Theresults suggest that the
free swimming training in a hot spring pool does
not induce bronchoconstriction.

3. Clinical efficacy of the swimming training
on bronchial asthma was evaluated according to a
treatment score, an attack score and an asthma-
tic score. These scores were decreased during
the swimming training.

The results obtained in this study showed that
free swimming training in a hot spring pool is one
of the most suitable therapies for severe bronchi-
al asthma patients.



