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1. BREICBIT BRI
%FVCizTafl, IbBVWFNLEEEEZT
L72d,, UEAHBFVCIZIaR, bRz~
BEICEWEZRLZ (p<0.01). FEV, 0% i3
WTNORE L 0% HENRREWEEZTRL, &
RRMBICEENEIIA LN b > 2. %PEFR
T TaB, IbEZHNIIECRORENESIR
EnH, HHENLTEERERALNE -
72. %MMF (3 Ta®, IbRIZH~IETEN
EHTEEN, TaBl IR (p<0.01) BLUI
bR IIR (p<0.01) ENMEIZIZIZENEFNEFE
DEYH LT, %Ve B EU%Vas bR
IHCHELIEEIREN, %V Tl lakl
X IEOMIC (p<0.02), 7%V Tl Ia R
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Table 1, Ventilatory function test in

each asthma group classified by
clinical findings.

Ventilatory function test

Asthma No of *FVC FEVI.OZ ZPEFR  IMMF 1V50 Wys

type cases
100.6% 68.9 77.5 49.5% 39.6° 27.89
1-a 10 £13.9 +10.4 +18.8 #23.6 $22.8 +11.2
N 108.2 62.8 77.6 42.1% 3l.4 28.3°
1-b 0 £23.7 #£11.7 +30.4 +22.3 %20.7 #14.5
a,b, d,e
1 10 75.5 63.4 59.5 24.8 18.0° 13.2

423.6 + 8.8 +24.3 #£13.3 ¢+11.0 + 6.0

#*maen + SD, a,b,d, and e; p{ 0.0L, c;p< 0.02

B M

1)Ia, SKEZBHEL
BR7—NLVKEKINEDESD % D72 FHB
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= & 0 &# 5K parameter 12 31T 5 WEE S0
RULTH->T2ERERET L TAHAB L, FRF
TBITIEBFVC T 2 #l, FEV,,% T5 %), %
PEFR T 6 #1, %MMF T 7 B, %Vs T 7
B, % Vas T 6 BUUZ 2 & 172, —FHmENBITIZ =
L5 @) parameter ND10%LL ENERFEIZIZTE A
A7z, Thbb, lafiTiZiBRT
—NWAKKNEIZ L VEROEFEE & Lz,
FEV,o%, %PEFR, %MMF, %Vss, %Vas %
¥ DIEE parameter DHEN A LN D Z &
BHeaicdns (Fig 1).
2)1b, [EXENE+BME
ZORBICBITHER L EHTEFHBNL, 10
BIrp 8 BT H - 72. & parameter IZ BT 5T
EXV% L EDEFIZH>WTRETT 2 &, %
%) 8 BITlx, %BFVC T 08, FEV,,% T2 %%
PEFR T 1 #l, %MMF T 4 #l, %V, T 4
Bl, %V TABITHY, 1aBicl<EHREA
parameter #10% LA _E o) 83F £ 7R R B 47 b
N AT EARE NS, $i2 FEV, 0% NE
WEEHD <, L A%MMF, %V, %V %
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Fig. 1 Changes of ventilatory function
in type l-a asthma group before
(B) and after (A) 3-month swim-
ming training in a hot spring pool.
Effective cases (—),
Non-effective cases (------).
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Fig. 2 Changes of ventilatory function
in type 1-b asthma group before
(B) and after (A) 3-month swim-
ming training in a hot spring
pool. Effective cases (—),
Non-effective cases (------).

(Fig. 2).

3)I. MAREXHER

ORI BT B EBERT—AKKIEREE
i, 10BILBlcBWTAEB TH -2, £HBA
parameter N10% L LotE % R L 724EH)E, 10
#Ih%FVC T 3 B, FEV,,% T2 #l, %PEFR
<68, %MMF T 75, %Vs T8%l, %Vas
TYBTH Y, FEV % L ~%MMF, %
Vsov Ast % ¥ D%k, parameter ) WEER
HENERTH- 1 (Fig. 3).

3. BRI BT L BRABROUET RN LK
BR7—NIC L BKKINESBHTH - 25
BlizonT, IFERNVBIBIENUEFEL &H
RIRACLERET L 72, Y FVC D EHREFREIT 1
a®T10.3%, 1bET2.0%, HNETI2.2%T
BN, FORBHRIZIDETRIES, Iallk
@ﬁ‘ﬁ%mﬁﬁaan#®<0%)th%
NYERITTaBTRIFVUEE 9.3%) »
RENS Y, OB ENBICEENEILAL
Nt -7, %PEFR oE®RIL, 1a B 13.3
%, 1b®T4.4%, U TU.0%THN, IDE
KB WEREIRLEC, TaliolicH
BnENSLNE (p<0.01). $YMMF nitE
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Fig. 3 Changes of ventilatory function
in type 2 asthma group before
(B) and after (A) 3-month swim-
ming training in a hot spring
pool.
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Table 2. Improvement of ventilatory
function in effective cases of
each asthma type after 3-month
swimming training in a hot
spring pool.

Asthma No of

IFVC FEV) o, IPEFR  ZF AV
type cases :

s0 . *V35

1a ; 10.3 9.3 13.3° 23.9° 23,3 a7af
$11.3 6.3 £ 4.9 5.9 8.7 21208
c,d £,
b 8 2.0% 5.4 640 - 12.2° 12.0 %
2.9 s0.0 £63  s104 4138 o
1 10 122 5.4 1.0 2148 31.4° 3788
$19.6 4.9 2140 £17.4 18.8 ‘318.2

*mean + SD, a,d;p{ 0.05, b,£5p< 0.0l, c,g;p¢0.001,e;p< 0.02
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S E
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NYER L LLEBRFTL 72,
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Tl FEV“,% N &%f]‘ FRURTIEY
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Clinical classification of asthma in relation to swimming training
in a hot spring pool
Yoshiro TANIZAKI
Department of Medicine, Okayama University Medical School,
Misasa Medical Branch

(Director: Prof. H. Morinaga)

Swimming training in a hot spring pool was carried out with 30 patients with
bronchial asthma including 22 cases with steroid-dependent intractable asthma. Improve-
ment in ventilatory function after 3 months of swimming training was compared among
three asthma types, 1-a, 1-b and 2, classified accoridng to clinical symptoms.

The ventilatory function test before the training showed that the mean value of FEV,.
0% was less than 70% in all asthmz} types, indicating obstruction of the airways, and that
the values of %FVC, %MMF, %Vs and %V25 of type 2 (bronchiolar obstruction type)
asthma cases were significantly lower compared to those of type 1-a (bronchospasm type)
and type 1-b (bronchospasm+ hypersecretion type) asthma cases.

After the 3-month training, type 1- -a asthma cases showed an increase in FEV1 0%
accompamed by an increase in % MMF, %Vso and %st An increase in % MMF, ‘7V50 and
%st with less increase in FEV10y was observed in type 2 asthma cases. In type 1-b, the
mean increase in all parameters indicating obstruction of the airways was very low even
in the cases whose symptoms were improved by the training.



