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ABSTRACT

Twenty asthmatic children were asked if they felt their asthmatic
attacks to be associated with weather changes. Eleven patients ans-
wered that they felt relationship between weather changes and ast-
hmatic attack, (Group A ; 8 severe, 2 moderate, 1 mild asthma).
Other nine patients answered they didn’t feel any relationship,
(Group B; 2 severe, 7 mild asthma), Most of Group A had severe
asthma (73%). In this study, We kept air temperature to be twenty-
three degree Celsius and humidity to be fifty percent in the
artificial weather chamber.

Fifteen patients were recruited to exercise challenge (RAMP
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method). Pulmonary function were evaluated at the sea level and at
1,500 m level (air pressure decresed at 6.7 hPa/min).

Eleven patients (five of group A, six of group B) experienced the
same examination at the sea level and at two meter below sea level
(air pressure increased at 22 hPa/min).

Although FEVI changed + (0.92% after fifteen minutes at the sea
level in Group A, FEVI fell by 6.46% at 1,500 m level (P= (.06).

Three psychological tests, subjective observation record, STAI, and
frikker test were also carried out.

All of the patients got high score both at 1,500 m level and at 2 m
below sea level than that at the sea level.

When the air pressure in the artificial weather chamber was in-
creased or decreased, the change in pulmonary function was little if
any. They had remarkable psychological anxiety in STAI and frikker
test. Since asthmatic children were sensitive to the change of air
pressure, they might have physical and/or psychological stress in bad
weather. '

Taken together, a change of the air pressure can be thought as one

of the triggers, which cause asthmatic attack.
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®1 WERE—E (BE, Group A)

No. | Subject | sex ;:f:) W(ii;ht Severity | EIA Therapy
1 J. I F 14 57 severe + |DSCG+RTC+AA+BDI
2 A.C M 19 50 severe + [ RSCG+RTC+AA+BDI
3 T.M F 18 48 moderate | + | RSCG+RTC+AA
4 Y.N M 15 61 severe + | RTC+BDI
5 N. T M 13 48 moderate | + | DSCG+RTC+BDI+AA
6 A.N M 12 33 severe + | DSCG+RTC+AA+BDI
7 Al F 7 22 severe + | DSCG+RTC+BDI
8 Y.N F 12 43 mild il e
9 S.M M 17 67 severe + | DSCG+RTC+BDI

mean 14.1 47.7
S.D. 3.7 13.9
R2 #WHBEE K BE, Group B)

No. Subject | sex (:Tg:) W(iigg)ht Severity | EIA Therapy
1 E.O F 14 49 mild + | DSCG+RTC+BDI
2 K. K M 9 26 mild - | AA
3 ¥.T M 11 30 severe + | DSCG+RTC+BDI
4 A.F F 7 22 mild — | DSCG+BDI

mean 10.3 31.8
S.D. 3.0 12.0

ZDHkBEIEHEI LT A—~% System HRH (=
vERD) kB EBEM AT 7.

EFE AR, ERAEEERE (RAMP )
T 12 BRI 1E 15 watt/min, 12 8L EICi3 20
R NV[EEEL 60 /min TOEEAR
KA TFHIED 80% 1L E T, 50
EEENER A 6 R & LT, GEBER AT - 1
EHhORE A 2, BLOEISK TH 5L, 154
DIHRE A HIE L 7.

BREE»S 5 HRLLES T BIEI, ATAR
FEAN%E U KR 23°C « B 50% ik, KUE
2RKE (0m) D% FZE(LLTVWEBERETH

watt/min,

CREZITV, BERBETORBRE L /.
1.3, 2 MEREBRICEITEIERAGE

HRIEHER 114, ABLHL (BR3IL &R
24%), BE6% BR24A, L4 TH3
(3, 4). [RELEEL, Py 23C, 50% T
—EILfRD, SJ[HEDHEKRSKEH S 20 hPa/min
(0.02 atm/min) DA T 1,230 hPa (K- 2
m) FTMELR, TOBRETFTREREEEL
&I, EHEWT R b, PR RRE, bk
REZLT - 7o, BIHICAKKUERE T OEHRORE
ZITVHE L 72,
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No. Subject | sex éf:) ‘ﬂiigg)ht Severity | EIA Therapy
1 J. 1 F 14 57 severe + | DSCG+RTC+BDI
2 Y. H F 20 46 severe + | DSCG+RTC+ BDI
3 S.M M 17 67 severe + | DSCG+RTC+ BDI
4 K. A M 9 24 mild + | AA
5 A.N M 12 33 severe + | DSCG+RTC+ BDI

mean 14.4 45.4

S.D. 4.3 17.4

R4 HBE-K (NE, Group B)

No. Subject | sex (if:) W&Lg}ht Severity | EIA Therapy
1 E.O F 14 49 mild + | DSCG+RTC+BDI
2 H.O M 12 38 severe + | DSCG+RTC+BDI
3 A.F F 7 22 mild — | DSCG+BDI
4 Y. O F 9 28 mild = | DSCG+RTC
5 T.N F 13 40 mild — | —

6 M.S | M| 10 45 mild - |-
mean 10.8 37.0
S.D. 2.6 10.2
1.3. 3 AERE iff- Tl AR LIED 5. T OBITRA
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2.1 7vor— BEORR

WEZOMBRET v/ — MoK
B RELREBRECEREHD B EEZ T AR
B118<T, H>BHEESE (13%), DEE2H
(18%), BiE 14 (9%), BEERCELVEER
7eBEIZIAT, HBEE 24 (22%), BIE T4
(78%) TH-1e. 7vr—ricB 3 REEORK

HIENAET, RIFLBERMED2LELLbDIRE
WIEIZ, i B0%), BRd 2 W IHESE (50%),
ZHioZbbH G0%), Z& 271.3%), Kii
(18.2%) TH~17:.

2. 2 [hRsE

2.2. 1 BEOFE (F6)
ZihiiidREld, RRERE & EEREOMI
EIAD - . EHEANROEILTH,
#1553 TD FEV | MRKETH 0.92%, K
FRETIE—~ 6.46% &, BHEICX O ETHER%R
H1z (P=0.06).

2.2. 2 MEOEE (RT)
LHIIHREEE 1L, A BEB B & S RKUT E TR
BT THEEZRA SN L -7, EHKD FEV
1 o&EfLT, KRKJETI 1.32%, WEBRET+
7.42% EINFEIC & 0 0 RIERIAS B 5 h 7S,
HEEZRBRD NI - 12,

2. 3 MRAHAE

2.3. 1 REOXE (X8, 9)

LI Vo, 13 AL, BEL QHMERRD S
Nt ot LU AT B 5 Vo, /ke b HIE
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R6 CEHHRITRENERLE BE)
%change in FEVI %change in V50
Ex. 5min Ex. 15min Ex. 5min Ex. 15min
(%) (%) (%) (%)
Group A Om 0.05 0.92 —1.14 —0.08
1,500m | —3.71 N.S. —6.46 P =0.06 4.98 N.S. —0.82 N.S.
Group B 0m 0.88 3.11 5.36 8.19
1,500m 0.57 N.S. —6.63 N.S. 1.11  N.S. 2.79 N.S.
R7 CEBHERITEEENERSE (NE)
%change in FEV] %change in V50
Ex. 5min Ex. 15min Ex. 5min Ex. 15min
(%) (%) (%) (%)
Grom A Om —9.81 _ —11.13 —23.17 —23.76
—2m —12.84 N.S. =797 N.S. —24.61 N.S. —21.86 N.S.
Group B Om —4.40 1.32 —12.26 —2.62
—2m 3.67 N.S. 7.42 N.S. —11.92 N.S. — 10824 N.S.
=8 MRAHMEZR BE, Group A)
Subject | RO \'f,,z /kg | AT \'f.oz /kg | Peak \'-fo.z /ke AT VE %V o,AT/Rest
(m!/min/kg) (m!/min/kg) (m?/min/kg) (2/min) (%)
No. Om (1,500m| Om |1,500m| Om |[1,500m| Om |1,500m| Om |1,500m
1 5.2 4.1 13.8 | 13.4 | 25.0 | 21.7 | 18.0 { 19.5 | 165.4 | 225.0
2 5.9 4.3 20.2 17.6 36.0 36.9 28.7 26.1 | 240.9 | 311.2
3 5.1 5.1 129 | 17.4 | 29.0 | 25.1 12.4 19.0 | 153.5 | 244.1
4 4.4 4.3 13.1 15.6 25.1 25.6 20.2 30.7 | 200.0 | 265.5
) 6.9 5.8 16.0 20.0 38.9 34.9 21.2 26.9 | 131.7 | 247.7
6 9.1 9.3 | 18.3 | 18.5 | 44.3 | 46.0 | 33.6 | 33.0 | 100.9 99.1
7 8.2 9.5 | 13.4 | 17.5] 35.4 37.1 | 12.6 | 15.5 | 63.4 83.3
8 5.7 5.3 | 17.1 | 28.9 | 41.1 35.0 | 18.0 | 30.4 | 200.1 | 443.4
9 b.2 5.6 12.8 12.4 22.9 27.0 21.2 23.3 | 145.7 | 121.2
mean 6.2 5.9 15.3 17.9 33.1 32.1 20.7 24.9 | 165.7 | 226.7
S.D. 1.6 2.1 2.7 4.8 7.8 7.8 6.9 6.0 54.2 | 114.2
P N.S. =0.1 N.S. <0.05 <0.05

BWT, KKUET 156.3 £ 2.7 ml/min/kg, {EET
13179 + 4.6 ml/min/kg &, HEIC & b B
MdH -7z (P=0.1. KEOEELEKL TV
WBETIE, AELHEBRRE» -/ AT ICBY

FH v b AR=vEE Vol 15

3 Ve b, AET20.7+ 6.9mi/min 25 249 +
6.0 m{/min HEICHEML - (P< 0.05). BHT
BHEBEEZED SN -, g EVEVER
OB O, AR « WE & SUEA LS
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R HRAHAEHER BE, Group B)

Subject Rest \.(Toz/kg AT {f'oz/kg Peak ?oz/kg AT ?'fs %V o, AT/Rest
(m?/min/kg) (m!/min/kg) (m!/min/kg) (1/min) (%)

No. Om |1500m| Om |1,500m{|{ Om ([1,500m| Om |1,500m| Om |1,500m

1 4.5 4.0 43.8 27.1 24.4 19.4 33.1 20.0 | 871.4 | 584.5

2 8.0 8.0 23.4 | 243 | 43.7 ) 44.1 | 17.0 | 17.5 | 193.5 | 204.8

3 7.7 9.0 | 16.1 | 22.7 | 31.8 | 38.1 | 17.9 | 23.3 | 110.1 | 152.0

4. 10.0 8.8 | 43.8| 27.1| 54.4| 43.1| 33.1| 20.0 | 336.1 | 207.3
mean 7.5 7.4 | 31.8| 25.3 | 38.6 | 36.2 | 25.3 | 20.2 | 377.8 | 287.2
S.D. 2.3 2.4 14.2 2.2 | 13.2 | 11.5 9.0 2.4 | 342.0 | 199.9
P N.S. N.S. N.S. NS N.S.

FTHERBD SN Lo 1, EL 5 bHINERD I, MEHETOERE D -

2.3.2 mMEOKE &10, 1D

LD Vo, FIBEASUE « SEMTER
BoNEH T AT IRBY B Vo, VeI bR
BEdohihot. LB ErEVROELLE
EDEALIT L BZRA LN 12,

2. 4 BEWER

EFFic &0 ABOEBERE AT, 237
5 932 NEZHICHML Dt L, BEA
951 1 5> 368 ~ORMNT, ABTEBELD b
HECHMAR L. SERETTORATY
i3, ABEDS 1925 418, BEEAS 1845 425 &

o

2. 5 STAI _

SUEZA LT 2RO 2 100% & L B0,
STALREAZ G R OMNE(LRIE, BERET
TABIYEE 1201% ¥HinLf-owext L, BEIZ
4.20% O¥MTh 1. ESKJUEREETIE, A
16.68%, B & 17.93% LMiEf & S ICEETH -
P

2.6 ZUwh—FXF}

KIEAZALS BRIOMAE 100% & Uiz, 7Y v
A —EDOMHXZE(LREL, BERBETTAHNE

£10 FERABAERLSE (NE, Group A)

Subject Rest ifOz/kg AT i'f,z/kg Peak \'fq,z/kg AT ?E %Vo,AT/Rest
(m!/min/kg) (m!/min/kg) (m//min/ke) (1/min) (%)

No. Om —2m Om —2m Om -2m Om —2m 0m —2m
1 5.3 5.8 18.3 15.6 25.6 25.4 55.2 55.6 | 246.8 | 171.7

2 4.3 5.3 17.0 18.2 30.5 32.9 23.5 29.5 | 291.5 | 242.7

3 5.2 4.8 12.8 14.4 23.2 21.0 35.6 36.9 | 145.7 | 202.2

4 8.3 8.7 18.7 27.1 42 .4 39.3 52.4 48.9 | 124.6 | 212.7

3 8.1 8.3 19.6 20.6 37.6 36.3 49.6 52.0 | 143.3 | 147.5
mean 6.2 6.6 17.3 19.2 31.9 31.0 43.3 44.6 | 190.4 | 195.4
S.D. 1.8 1.8 2.7 5.0 8.0 7.6 13.4 11.0 74.1 36.9
P N.S. N.S. N.S. N.S. N.S.

F4 v b 2 #— v Vol. 15
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Subject Rest ‘ffoz /kg AT \'f"oZ/kg Peak \'_fo, ke AT }'rE %V o, AT /Rest
(m//min/kg) (m//min/kg) (mi/min/kg) (1/min) (%)

No. Om —2m Om —2m Om —2m Om —2m Om —2m
1 6.0 5.4 13.8 12.7 29.1 25.1 44.9 42.9 | 128.1 | 133.9

2 6.3 7.1 18.7 22.4 19.4 | 25.6 25.3 37.0 | 196.0 | 216.8

3 10.0 9.1 | 43.8 | 28.2 | 54.4 | 41.8 | 54.2 | 56.1 | 336.1 | 208.4

4 f.9 6.4 19.5 16.3 32.0 35.3 35.3 37.9 | 146.7 | 154.2
5 5.3 5.3 | 18.1 | 22.4 | 37.3 | 40.0 | 41.0 | 37.9 | 242.1 | 324.6

6 7.2 7.4 | 21.8 | 22.6 | 32.7| 31.7 | 43.6 | 43.3 | 203.4 | 206.7
mean 7.1 6.8 22.6 20.8 34.2 33.2 40.7 42.5 | 208.7 | 207.4
S.D. Xl 1.4 10.7 5.5 11.6 | 9.8 7.2 74.7 66.4
I N.S. N.S. N.S. N.S. N.S.

¥ 5.87% Y40, BEEA 2.51% L, AHTER
AR L., & 22bTd, ARMN
4.76%, BEf2.16% L, ABCToOFEEICH
AR L.

3. & =&

SERTLABETMEI>LWTORER, B
F9 A3 K IR D B & DBIG % Hats L LUK,

KBDOBEIET, SRULOBHE)CEIGHIHRDOE

WEDPHRZERET LIc b DL, B OMENE
NTWV3, LrLEss, ZHOKKKTY, &
FIELHEDLETEHLTEY, SHIEER
i3, [REVEEOFES B EDTREL,
J[EEAIC K BT Ly Y OREHFREATH 5 &
WIHBLH BIE, KARER L EFIEOBIRIE
EOHTHMTH 5. AERIBKUL & nEUE DR
HEIIC > W TRET L 72,

ESEREBCHITIEL

ftbREIC DWW T, RIREWEDOBFRDSH 5 &
RT3 E RO, [KERET © RAMP
HEENE % 15 43T FEV 1 O& MR 2R L 7=,
Wi R PR & P S W BRI EE B T T IR EDET
TWREWVD, AT Z/DL LB 5EEDOHT ) IGE

BT, [BERETIEMEIECZE(LIEN2HER
RAEHET BT EERLTVWAS, BEESED
KicWy, WEREEVBEPLTNE T LEEMD
BbDEEZD,

HRARHHIC>VWTE, ABTRBEICLY,
AT C 8135 Vo, & VEARIM U,  BAREPENR
BT, EmKESEEL YD, BRRICHL
T Ve HEIl, b Ve/Vo, (RGMEB) 58
KEWTEBHONATWEY, SRIOFERTI
VE/ Vo, DHIMIEE® 5TV,

A[E Ve M LR E LT, (EERET |
EREREIE SRR L Tz o, ZFERIC X
D SEIEA b EEbN S, —ffic, AT
DEMBERBIEEBNINLOKRELBELE
AT, BECX D EFROMBEREOE N Ll &
&, ATHEALAZCER, —RFBELTVWSE X
HCRA, oIk EZERATO LB EE
EZ 5.

EEREBCEFIEL

K&GED» S 10 0T, KE2mPicwso ks
[H UEERBc &b s &, mmRROMMERE Tk
RBEZHEL /2. RRETORREELKLEER
BEIEH OIS, AT KOZLBED SIE



—128—

o te. Al MEEZALIZERY SN 1ah - o b3,
DIRTE MR 2 ¥ ¥ —Tif - 12, SEEAKUED
5 1,320 hPa (K#ZE 3 m) & T 20 hPa/min O
- CHIE L2 ERTR, b EROLHIIEEED
FEV 1, V50 3@FRICH~THEHEML .

R ETE, SBe®dnmERIECBRT 501,
BEIELD DL LARKECEHZTHD, EoIC
WEBIEVR B % D EEZ TS, PEE~BF
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