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The effects on pulmonary function by inhalation of bronchodilator, especially
the changes of blood gases were studied. The subjects weré 18 patients with
bronchial asthma and 17 patiernts with chronic emphysema. Before and after
inhalation of 0.5 ml of salbutamol hemisulfate, flow volume curve, respiratory
resistance, DLco and blood gases were measured. Consequently, the parameters
which responded well to inhalation of bronchodilator were FEVio, MMF and {/'50.
Pao, was improved in 11 of 18 patients with bronchial asthma and in 6 of 11
patients with emphysema. The changes of Pao, were most correlated with those
of A-aDo,.
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Table 1. Characteristics of subjects

Bronchial Chronic
] Asthma Emphysema
n 18 (M12, F6) | 17 (M16, F1)
Age (y) 51+16 68410
Height (cm) 159+ 8 158+8
Weight (kg) 60412 4847

AT THB. ok, [EXMHER L PR
Bk, BRER, RMXE, IHEERE
H X hfrot.

n % %

BEEA 751 ¥ - FERALC, BBy 7

2 %E—1 0.5 ml BMAFIETUTOEBI DWW
THIE L fe.

@ Flow-volume curve

F = A 8 Flow-Volume Curve Rec-
order OST-70D # fi#fH L C, flow-volume
curve ¥ L OelHIME AR A b, BB HENG
EE (FVO), 1BE (FEVL), HAFHMEL
#E (MMF), peak flow(PF), Vi, Vi %
R,

@ MG (Rrs)

A AXE B Respiratory Resistance Me-
ter % {#ff L, oscillation Bc X b FIEL 7=.

® ffifk#se)) (DLco)

£ — # v i#%l Resparameter MK4 % {# H
L, CO—[EmMpRIEC X b BIE L 7.
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EBER b L WXBEEEIR X » BhR & BREX
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‘Fig. 1. Changes of each parameters before and after bronchodilator inhalation
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Improvement rate=
P before

Fig. 2.
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B. A.: Bronchial asthma
C. E.: Chronic emphysema

Improvement rates of each parameters
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Fig. 3. Changes of DLco between before
and after bronchodilator inhalation
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Table 2. Changes of pH, blood gases and A-aDo, before and after bronchodilator inhalation

Bronchial Asthma

Chronic Emphysema

pH Pao, Paco, A-aDo, pH Pao, Paco, A-aDo,
(Torr) (Torr) (Torr) (Torr) (Torr) (Torr)

No. B | A B A B A B A No. B A B A B A B A
1 | 7.46/7.42 68.8] 71.9| 37.2[ 37.9| 36.4| 32.4 1 |7.41|7.40] 63.0| 64.4] 37.9) 39.2| 41.3| 38.4
2 |7.41|7.42/ 72.7| 74.6| 38.2| 36.5| 31.3 31.4 2 |7.37|7.38] 71.3| 72.8| 45.1| 44.0| 24. 4| 24.2
3 |7.46/7.47| 65.3| 83.1} 44.1| 42.5| 31.6| 15.7 3 | 7.42/7.42| 66.5| 72.0| 44.6| 43.1| 29.8| 26.1
4 |7.4417.45) 87.6| 87.7| 36.0| 35.1| 19.0] 20.0 4 17.42|7.42] 78.0| 79.8| 40.3| 40.0| 23.4| 22.0
5 |7.44/7.41| 85.7| 96.2| 34.1| 37.6| 23.2| 8.5 5 |7.42\7.43] 70.6| 70.7| 45.2| 45.6] 24.9| 24.4
6 |7.46|7.46| 96.3[101.6 37.4| 35.9| 8.6/ 5.1 6 |7.41/7.41) 73.9] 77.1| 42.6] 43.2] 24.8| 20.9
7 |7.37|7.38 66.9| 73.6] 38.2| 36.2| 37.1| 32.8 7 |7.41|7.38 91.6| 84.1| 37.6| 38.9| 13.1] 19.0
8 |7.53/7.55) 69.3| 72.5| 29.7| 28.2| 44.9| 43.5 8 |7.40|7.40| 69.8| 65.8 46.1| 46.5) 24.7| 28.2
9 |7.41/7.41| 66.9| 69.6] 37.9| 36.7| 37.4| 36.2 9 | 7.42|7.42] 59.0| 56.5| 37.7| 36.0| 45.6| 50.1
10 | 7.40|7.41] 81.0| 82.5| 38.7| 38.5| 22.4| 21.1 10 | 7.47|7.46| 87.8| 81.0| 33.3| 33.4] 22.1| 28.8
11 | 7.41|7.40| 69.5] 80.2[ 38.1| 39.7| 34.6| 22.0 11 |7.42|7.42) 77.0| 74.0| 46.6| 47.5| 16.9| 18.3
12 | 7.38[7.41| 62.6| 57.1| 42.5| 43.3| 36.2| 40.7 12 | 7.44|7.41| 71.6| 68.6| 37.8| 39.4| 32.9| 33.9
13 |7.47|7.46| 98.3| 94.7| 39.5| 39.7| 4.1| 7.5 13 | 7.41|7.41| 57.0] 50.3| 54.2| 55.2| 27.7| 33.2
14 | 7.44|7.44) 76.0| 67.3| 35.7| 35.7| 31.0[ 39.7 14 | 7.45|7.45| 69.7| 60.7| 45.0| 46.6| 26.1| 33.2
15 [ 7.50|7.49] 72.3| 63.5| 26.5| 32.0| 45.8| 47.9 15 | 7.41|7.43) 67.6| 63.9| 50.6| 47.9| 21.4] 28.7
16 | 7.40|7.40| 72.3| 66.8| 43.1| 41.2| 25.8 33.6 16 | 7.41|7.40) 83.9| 71.0| 38.9| 38.2| 19.2] 33.0
17 | 7.41|7.43| 79.0| 77.6| 42.2| 41.2| 20.2| 22.8 17 | 7.43|7.42 76.7| 76.7) 37.2| 37.6| 28.5| 28.0

18 |7.46|7.44] 81.3] 70.9) 38.7| 40.5| 22.1| 30.3

mean | 7.44|7.44) 76.2| 77.3 37.7| 37.7; 28.4| 27.3 mean | 7.42|7.42) 72.6| 70.0| 42. 4] 42.5| 26.3| 28.9
+ + + + = + + + + + * + + + + + + +
SD |0.04/0.04| 10.4| 11.9] 4.4 3.7) 11.3| 12.7 SD |0.02/0.02| 9.3/ 9.0/ 5.5 5.4 8.0 7.8
mw@P:N&]RNSWP:Ns‘RNs. PmmemNswpqms}mNSWP:N&

B: before bronchodilator inhalation A:

i3, RETWEEE 184H 11 BICHENHD
iy, MRERE TR, HEOADRIEL
1746 £ThHb, HIFHT2.6 Torr 1164
5 70.0 Torr A& RAEIRL Az (p<0.05).
Paco, 1%, KEXMERE, MSEERELD,
WMARIHT, BEL L Boishote. A-
aDoy 1%, REXMEBE 18 44 9 BHEN
Zbhich, KRERETIE, HEFEOALRL
FZX1THFP6BTH 7.

Paoy i, HET A6, BALTZH003 H ot
1%, FRHLOBERICOWTEHNL TR, F
3, Pao, OFLE & INEFIZIE & © HEAE X
s & (Fig. 4), MO M MBI <,
IREFIZR O RiF/cED, Pao, 2’\iEFET 5 L&
BEHELRVWELSIBRTH .

after bronchodilator inhalation

wiZ, ffifaKoEETH % Paco, DELE
&, Pao, LB D BIfRE A TA 5 L (Fig.
5), Paco, 23EA 2 % b flifafeKE ML T
L L% Paoe 3¥ined, i Pacop A3
B o % ) MRREES BOLTE BFLY
Pao, 2METT 5 EIXBEMVE WOIRERTH
STz,

DLco D& & Paoy, OFLEDBEFREY &
7oon, Fig. 6 TH%. DLco 2L TH
2L % Paoy X33, DLco 2METL T
LUFLD Paoy, WMETT5 BB EL
STERNED R,

B#ic, A-aDo, DE{tE L Pao, OELE
L oMY ATk B L (Fig. ), WEZOMIC
B TR A bt (r=-0.93).
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dilating effect

382 I B % 2 5 (8% H4i%m
aPao, (Torr)
20r
° ® Bronchial Asthma
% Chronic Emphysema
10+ L) n=35
v=0.08
L
X L]
° . °
X x o X
r T L Tw T T T T T L}
-20 -10 0 o 10 20 30 40 50 60 70 g0 (%)
x x
X [
X
L] [ ]
X x
L 2% L]
-10 ¢ o
FEVioafter — FEViobefore
dilating effect= 10 10
2ol FEVio before

Fig. 4. Relationship between APao, and dilating effect
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Fig. 6. Relationship between APao, and ADLco
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1B HPAZEME IR B C KRB X ME DHRRICR
BFEXIEFIRARTH Y, HEEERE &
TELMFHEIRTHB.D Fh, JEREOD
BEEBIC, SEZBERE X771 F A
TRA XY, SUERENTHETHDH, T
EIETHMETH B0 EHED L, BHICRER
HHELTW5.

KETIEFBABO—HE (FEVL) 23,
WMARID FEVy o L 20% LlEWAT 25
B, SERAENTHHETH S LHESI D, %
7o, & D FEVi) OHERLILRAIZR LFA
TWwh. Lal, INEFRES BB ZL
<, 1EOHENLGFLYMELZZET 52 L3H
BLELhTW3.Y Fi, KEILEROR
BAUTBE, Wik dEREAV0E20TE
BHROBNEZATHD. IOTUL, MEER
URKBKED, [EFHEEOREL L THY
bhirz b dHot. Lrl, RRBKEDOH
FREZFCERLABYEL D NS, £
OEHMOEMILITS - LI#L <, BE
T, KEATHEOHRELL THVWHbhEZ L
s\, FTEESY i3, 1T MQF (IInd maximal
quarter eﬁ;piratory flow, MMF o | ¥4 D
EHE) D10 BLL LD HinED FEC X -
T, BEDROHERECT 2 - LR HEEL,
TELY X, KAVFRAEST 7 4 —IR LB
BEE2VE 2 AVARRVABEDON L RN
TWwW3b. Zof, RELPLEELD X, flow-
volume curve @ PF, Vi, Vs HISE L T2
CERBELTWS. ¥, ALY IRIAK
2, SEEMEREC BT KEHAED Bt
12, MMF, FEVy.o, FVC, Vi, Va5 DE(LRD
IE MBI D bl E LT 5.

B4 OETIE, KEXHEEBECRTH
EDEHTH -7 582, FEVLo, MMF, Vs
TH ot (p<0.001)., SEFILEHIBARI%
DHERDEHTH -7 DIk, Vs, MMF, Rrs,
FEVio Ve ThH, SELHEEZCHVT,
FRER20 U ED HERERL T e, T
NHDOREL Y, KEMAEORMMEDHIELE &

GEsE H45 1982

LT, IEFRREE AL ORBEBCHCD
hT\w% FEVyo btic, MMF, Vs, % $5EE
EmziuilwEEZBRE.

KW B ORIERICIX, DLco (3 nd 5
LEbRTWS, PO pEE L L T, BRR
B BRI ES X D BBEC s b, FiEME MR
PHINT D b THHEELLR TS,
fo, KEXMHBOBELC, [EIILEAZRA
X¢%&, DLeco 2MET4% &£ Keens 50
DREND B P, H 4 DORMF T, DLco 13k
BHIBA L HEES 5 Fied -7, DLcoid,
#E Tk, transfer factor & IR T 528,
KEREEFOBRELYRBRLIC S VWEELDBR
.

KEZIEFRBRAKIC, BRI A A2 HE S
NEPENIEFCEERATHD. KJEIN
BEE, MRERELL, Pao, oHEILD
%, BT HEND 1. Paoy DELIL,
JEERIZNE, Pacop, DLco X b %, A-aDo; &
RLAEBE E o, DE D, [EIRERR
Ao Pao, © FiLi, BRMIEHEAEES
#i (Va/Q mismatch) OREBCHLFEIh
6:&ﬁﬁ#b6ht.%®ﬂ$tbf,ﬁ
BKMFALD o ~0 MTES [E IR
MA X > THMTH s Exbhd. X
BRINREFIC X - T MEFHER EbD 25 =
R x & LTI, @ hypoxic vasoconstriction
R LTV 5T OERR M LD © M
MOREZERFOEEFRAIC X » TRER X
b b MERH JRERL T MESHmMmT 2. @ K
WA X 5B EDOLD, EEIRBAIL T
WIS, KaERZENS L, RO AEL R
YDl mMFAEMTS. @ KEMFZEC X
D EEBLL T B BT o i A A n
LA L TWER, FOWMOMmMEEIL A S
BHFER, MFE21WIT 2, LEBELBRT
5.2 A-aDo, OF{bE & Pao, © FLE &
DRI HRD TE\ B D - 7ehy, A-aDoy 1%
Paoy-Pao, TH b, PA02=150—%3}C8%2'C‘§+EL
TWABDTYRMLSL LT,

SEEEC, [EXLRALYBA SRS
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A, Pao, WABETLT W, PV X bF
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