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B X OJEFRMERF D scan 24T\, DR TG ER
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W2 PI-MAA B X0 9 Xe 2T, MR
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L, Zhbidliiv v 75 ambEMcE
FE AL 75 A oD RIE 2 HEDW L 72 b o T, @i
WD LI, FHEE, RO AF 7LD
YT 7T ahb, WRATRS AL, B
bheT, vvFIATTZBREY v FH AT
B/ — 2 —THRHEL, “RILERTZLD
7o point ICHRAIERE 7o, ThE &b
I charactor dispray TI10B¢MICH )T, & NiitF
DIt ex 0 ~9DHFTHbbL, & IThE
Jifi D FEERG & IEFENERE & D Jifi 5 T AL 4 D 2 A D
ERVVERNCES LT, ST OHELEZH S
*OHRBEEEG 1N (R« RRBUESCBER, this
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ZAF T 49%E5H15H
AIRIGERIE © dOEBAE I KA 0 1-BT30—1
HAKFEREIES 1 R
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I. HEHE

1. #HEHR

et G Tablel © X 51, BF7 v ¥ —
YK X OCABED NG 6461 (T 3261, 1r3261)
T, FEpIL16~63i% (F#39. 21%) THBH. i,
[{]— @ T D XTI D\ THT - T

Table 1 Subject
(64 cases, M : 32 cases, F : 32cases)

No. of!

\
Att-
cases| Age (Mean)

Group ’ Aok

Scintigraphy by scinti- (-f—)! 18 ‘16’\'63 (39.0)
scanner with lung func- -
tion test

()| 15 [17~54 37.7)
)| 4 [26~53 (40.0)
() 2 [s~a1 o)

Scintigraphy by scinti-
scanner

Scintigraphy by scinti- (4] 11 [17~49 (35.9)

camera with lung funct-

ion test (—)‘ 12 }19'\'57 (41.7D
Gl 1| 4w

) 1] 3 .0

Scintigraphy by scinti-
camera

2. HIRAE

D B eFsr574—

© Bfi scan: HHNUD DL T — LE EHIC
Lo THRERZ 7wy 2L, FEMZT BI-MAA
300uCi AR D HEAL, 5% X i scan
A L. AF v F — 1L HAER Aloka ©
JSS 103N FA{FH L. HEH =29 2 — & —(%
37hole, £ &FEEE 10cm @ Honey-corn %! ¢, #i
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Table 2 Classification for Grading Extent of Deficit in Pulmonal Artery Perfusion Scan (PAPS)

(Quaife, M.A. et al.'®)

Grade ‘

The extent of deficit

0 ‘ No involvement (no change observed in two planes of the P.A.P.S.).

ent of the total lung area was affected.

1+ A perfusion deficit was obserbed in only one plane of the P.A.P.S. and between 0 to 25 perc-

2 + The perfusion deficit involved less than 25 percent of the total lung area and the deficit was
observed in two planes of the perfusion scan.

area and was observed in two planes.

3+ The perfusion deficit was estimated as including between 25 to 50 percent of the total lung

in perfusion was present in two planes.

4+ ' Impaired perfusion was seen in greater than 50 percent of the total lung area and the changes

......... 011111000 ¢:::0112222100cccc00 000
teceece 0123433210+ +--0124555543210-+-¢- oo
----- 0124566554210+ ++01356787775310¢c 00
1++201346777766310+-:013478999975320¢ ¢
1++013467887654310+-.-013467898765310¢¢ "
1++0246788886543210+--0123466898754210¢-+ ¢
++012567888876542100--0012346788765320+ -
++013577788766542100++-001234677765320-- -

++02467887776653200+ ¢+« 01123466765320- -
1 +024566776665420 0« 00012344543210+ ¢
++012344555543210ccccccses 00122332100+«
1++0122233322110¢c - cecsssee 001111100+«
1 022000011100000cccccccscscsscse 0001000- -

c.

Three dimension-scintigram
Fig. 1 Computer-scintigram Using Scinticamera
in Normal Individual (C.T., 41 yrs. F.)

HRIOHBED 2EO scan ¥ EWL . v v
77 n LMK OWVTIE, Quaife® Hic
#1, Table 20 X 5125 BFIC L 7.

@ WY YFAASICKBYVYFISTTa4—:
T = LRERTHREY 7 2y 2L, BEMLT
WI-MAA300uCi HH#IR X D IEAL, =2V £~
K- L BRERE 5em URCHED, 540H LD
fivvsrs 7 —%EBLE FIEFZ L
radioactivity % 150kirocount ¥ THH L, AH
B3 count DIt E L O L« th - FENEO
count Dkt X b IR ARG ML 5 D 4 fit B 51 7
DA K L. RICY VFh £ F 55 HiRE64
XE (2 C40961XH) o), FXEID b
N7z count FTJEH U T, KD point & LTH
RlLtc Sty vF 75 4, Figl-a)., b,
ZAER & L i o 4 point X D #EHi3 % count
DiFE~RIEE A 10 B o0, thitho
point M %> count IZJL LT, 0~ 9 DHIF
L LTFmRT % charactor dispray #17\>, cha-
ractor scintigram % {Eg L 7z (Fig.1-b). &7
YEOLMEBC BT 2 HE X Y, RTBRID
WoAoREYFEEEMCEF L. o, =K
TFREIT, P OIS Ll (Fig.
1-c). Fig. 2 © X 51z, JlEi&iE ik RC-1C-1205
B (H) WMoy vFh A T7RBIVEM=2) A—%
~1% 1570 hole diversing collimetor, {EF#HIEE
(3 EDR-4000%% {# L 7=. RI 7 — 2 fi#ffr> A
FAKAL Y77 A% Fig 3, 1, itll7r—F
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‘ GRAPHIC DISPRAY
PUNCH P T
ISC INT I -SCANNER YPE REPOR ”

RENOGRAM UNIT
CRT
l Jrll KEYBOARD HARD COPY UNIT
AV A -
DATA
TYPWRITER

T
DATA STORAGE FOR INTERFACE FOR BUFFER MEMORY
SC INT I-CAMERA SCITI-CAMERA 8 KW

MINL COMPU'[‘E_R1 GRAPHIC-PEN
HITAC- 10 REGION OF

INTERESTED UNIT

DATA STORAGE FOR INTERFACE FOR
SCINTI-SCANNER SCITI-SCANNER

DATA STORAGE FOR INTERFACE FOR
RENOGRAM UNIT RENOGRAM UNIT

Fig. 3 RI Data Processing System

BKW

INTERFACE FOR COAR-MEMORY A

SCINT [-cAMERA| _
SC INT I-CAMERA HITAC-10 ( 8 KW )
COAR-MEMORY B

(MAGNETIC TAPE A

HITAC-10 ( 8KW )J—) MAGNETIC TAPE B

((MAGNETIC DRAM

Fig. 4 Flow Chart of Measurement

+— % Fig. 4 @RL7 BMraee 21—~ WEREIIIA Y vV —v 5
2) MhERERE vk, Ft, HAGFRCE, LL A—z—%fd
Wi~ vs 2757 4 — LREFIZ, spirometory, IE HL7-.

WHSIR, BRI AT A5 H ATV, Shb i i

=fL#:. spirometory |3 1.35 ! Benedict-Roth
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. WERIR

1. B scan (C&BL>F5 T4

W SR ERF & SRR LS B D> v 7T
A B iR AR5 & e X O M A ALK &
DOR% Table 3 wwiRL 7.

1) RfEBEEIESMERE ORIBIGOHIRER | RIFHF
2260 TlE, KRIBPHBOB IV +FHLEL< Ab R
7+, 2+BE6 ¢ (27.3%), 3+FF1341 (59.1%), 4
+H# 36 (13.6%) T, 3+#Hrb - b S 0o
7o IERIERELTHI TR, 0 BE4 G (23.5%), 1+
pE2 0 (11.8%), 2+FF7 6 (41.2%), 3+4E2
@ (11.8%), 4+#F 261 (11.7%) T, 0~2+%f
DR DT L TH <, 3+HRFR JO4+HRE
Yk st Tiobh, IR T, FEFEIER
L0 RABEEIEML, BRI Mk D Ok H
5 bbbt

2) BMEEEE ORAME 2 B o Jay T I I I 8
LHsEE L oA R L. BIFR O FEV,,
T, RIBBR2+FTIE, 0.84~2.65 1 (¥
2,010 T, 3+FETIL, 0.40~1.97ICF#1.080).
4+FETIT, 0.40~1.650 CF¥ 0.97 DT, KA
oML T\ 5 iE B TiX FEViL 1B 50T
T LT (0.02<p<0. 05). JEFEIERF D KIR
20 BETIE, 1.65~3.581 (CF¥H 2.510), 1+4F
i3 1.85~2.89 [ (P 2.37 1), 2+EFTIL,
1.24~3.69 I CF¥ 1.99 1), 3+FE Tk 1.30~
2.77 1 CF¥ 1.79 D). 4+FETiE, 0.93~0.97 1
0.95 1) T, KiBHBOKIITL foh FEV
AR A R L. FEVL % (L, F{EW Tl
JRIABE 2 T 44.2~79.0% (F¥ 62.8%), 3
+BETIL 47.0~71.6% (P35 58.0%), 4+HT
13 46.0~55.4% (F1#549.5%) T, BRI
MR\ FEV % 1METT5
s abhie.  IERERTE, 4+ FHOZ
46.0~48.0% (F¥ 47.0%) TEBIZIETF LI
2 0~3+ BT, P 64.1~73.8% T, &
HOMWHEEOXILIchTe. %VC T, X{F
Frds L OYERMERF & &, MK BORBRE DML
EHITETTAEM AR LICH, FRHEORBICHE

DETTL T,

3) MM H MK & MFRIBGE ORBRE : PaO, 13,
FVEWE T2, 53.1~99. ImmHg (GF¥572. Imm
Hg) <, JEF&{EW D 70.0~101.0mmHg (¥
86. ImmHg) <t L TILF L 7= (0.02<p<0.
05). MK E OBIRY 25 &, FIER 2+
BETIL 63.0~93. 2mmHg (V¥ 75.2mmHg),
3+EETIE 53, 1~99, 2mmHg (¥ 70. 8mmHg),
44+FTlY 65.4~71. 0ommHg (¢ 68. 2mmHg)
ERBBOBAL E LT TEEZ R L. FER
{ER IR 2ME 80, 2~93. 5SmmHg T, [Mijfi/xif
% & OENTIZAE DML A B g h - 7. PaC-
O, 1L, F1FW; 27, 2~42. 0ommHg (*F#4 33. 6mm-
Hg), JEF&EH: 30.0~40. ommHg (°F# 35.0
mmHg) C, i#% & 4 1C hyperventilation @
MARLicn, ECRBERTIIBRSADbR
oo MBI & ORI, RfEF T X OJERME
M & Qi AEOMBIL e - 7o, pH TUX, RfE
Wids X OJEFEIERF & & 7.42~7.475(F8 7. 430)
e b, WERNCH DALt F
7o, MRS E ORI AR O ML »
72,820, Tit, FEIEMHZ 88.5~97. 0% (F# 93.3
%) T, HFIEWD 94.5~97.8% (P 96.5%)
I DET Ly, MK & OB s
LOERIEM & A HEOHBEER D i h
7z. HCO,™ TiX, F&FMF 18.6~28.4mEq/1 (1
¥3 21.8mEq/1). JEFIEMTIL 20. 6~26, 0mEq
/1 CF¥ 22.7mEq/1) T, IEW{ECHL Tl
LALIETF Ly, MEECAEBEEIALORT, ¥
to, MUKAEG & ORI S —EDMHBIE A BT
Do T,

2 LLFHASICLBML FHT T4

1 el Fig 11, FEED oW ilF ol o
finave.—2—vvF 77 5THS. Fig
1-a i3, RI F— 2 @i AT 2 THHITL 7o
WIEERCLHEDTH 5. Bl scan i X%
fifiv vF 7oL BULCGERTL, v vF s
5 ATH A L LT E D2 bhie radicactivity 25
SO TRICEARTIL 10 point DRKEZIELLT
HKHEEh, Z® point DA/ activity DK/,
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Attack free interval

a, Two dimension-scintigram
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b, Charactor-scintigram

e

. Three dimension-scintigram

Attack

a, Two dimension-scintigram
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@, Three dimension-scintigram

Fig. 5 Computer-scintigram Using Scinticamera in Asthmatics (A.T., 40 yrs. F.)
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point (I/NE < Teh, T DOFEL, FiiEF VIS
TIX point D, Tisiob, MM RHEORA H

#HBXh5. Fig. 1-b13, COKRLEEREEH
iz charactor dispray L7-% O T, % point D%
“> radioactivity D% 0~ 9 DI0EFEC 51T T
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i & b ep R X b ISR &, SR

9745 0 F CHAIEL <EZIL, Fig.l-a THbH
N7-4 point DKEZFINL VAR IKRI AT
%. Fig. 1-ec X 5ic, fiiv v h 2 5BO=K
TFERTIE, MiORHENZE AbR D, B
FiCiE®O X 5, FBHIR M 2 MfEEC 3 IE
BECHAAL TSI EDHb R,

2) meapl: Fig. 51, H—fToORIER & IE
RIEBE L DD 2 v e a — R =Y VF 7T ATH
5. JEFRERECIL Fig 5-a © X 512, "R TER
T34 point OFEFTNIEE G & 12IZ[FH T, cha-
ractor dispray T% Fig. 5-b DX 5i1c, {EEG)
LABOEFOETIZRLT A, IhiIL, =K
JLERTH Fig. 5-c DX 5T, SIEAMIKEDLE
CX5hErnabhb. Zhbicki L TRIERT
1%, TkTEFER T Fig 5-a’ © L 51T, % point
DREIFIRBELLD, L EMPRETIR
% point IZMF/IMEL, ARAC I B O A 25
hvb i fo. charactor dispray T# Fig. 5-b’
DE5E, HAFHETT~9Xabh, 6T,
EEMBTO~ 3L EAAZL AT, FMEHCmit
BT AR ARSI T 5., Fi, Fig 5-¢
DI HIRERTEERTH, “KEERTHRLRL
LR AEOEHA I EBD bRz, 20X
i, RUEFFTIL, M TDH 52 IEFRIEM L D
il J&y P I 9 A SRS D B A AR &t

Fig. 6 1, Zh b DFHFo fimi & (pulmon-
ary arterial blood flow (PABF)] @ 24k, 3 7¢
bbb, RFMES xR LcbDTH S,
By, Jiifif & charactor dispray fii (0~ 9)
LD, MY, £ORMEC KT S INBBE Y
Eote. KD X5, RIERCIRIERERICIEL
T, 6~ 9 DIMEFED L AEIEA L, 0~ 1D
M ED VIO NFEEBIIE L TN L. ZD X
51z, F&{EWFTi% charactor dispray 6~ 9 D
YRITC0~1DHEM, FTibhb, HAHIHER
MFIR IO MA R E & & 2 bhie.

i) & AWmHRmfEE—— Tabled 13, FA{F
T 35 & OVIRFE I oD i i 75 2 % AT AV 45 Bl 311
THB U, FERMEFOI26] T, ANMmitEi

50

o

40}

—0— Attack (=)
=== Attack (4)

Occurence of grade in regional blood flow

0

o1 J2]3]e[s]e]7[8]e]
Grede of regional distribution in PABF
Fig. 6 Regional Distribution of Pulmonary Ar-

terial Blood Flow (PABF) during Att-
ack and Attack Free Interval in Same
Asthmatics

(A.T., 40 yrs. F.)

SR 55.6%, il 44.5% THh otz b
s TOFMENTHD &, AT, o5
15.78~28.28% (°F#5 23.5143.34%). TFHHE
12.13~19.16% (F#9 16.1642.07%), LA
11.10~21.17% (F# 15.88+42.53%) T, il
b o & b% <, EMETTE, LM% 11,36~
16.86% (¥ 14.61+2.78%), i 15.13~
20.14% (F#5 18.27+1.98%), THiiEF 8.20~
13.10% (F# 11.6242.06%) T, HIHEL D -
L1 %L, DPOTLEMBRLIOTHEOIRTS
fo. ZEFRREPO R &ML, OIEDOFLED
fedEELZbhi
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Table 4 Percentage of Distribution of Pulmonary Arterial Blood Flow (PABF)
in Each Field of the Lung during Attack and Attack Free Interval
(21 cases)
Attack free interval Attack
Predominant defecit in Predominant defecit in
Field of Right Left right field of the lung left field of the lung
the lung . .
Right Left Right Left
Upper 11.10~21.17 | 11.36~16.86 | 17.66~18.40 | 15.80~18.57 | 15.60~20. 60 10. 83~17. 40
PP (15.8842.53) |(14.61-2.78) [(18.23+0.45) |(17.53+1.24) | (18.16+1.97) | (13.49+2.42)
Middle 15. 78~28.28 | 15.13~20. 14 | 16.70~18,52 | 17.58~20.76 | 19.58~30.93 12.81~18.40
(23.5143.34) (18.27+1.98) [(17.73+0.77) |(19.42+1.35) | (25.6843.99) | (15.77+2.18)
Lower 12.13~19.16 | 8.20~13.10 | 10.45~15.28 | 11.65~18.40 9. 80~19. 56 8.29~11. 60
(16.16+2.07) |(11.6212.06) |(12.24+2.16) [(14.81+2.77) | (15.58+3.12) | (11.3142.15)
Total  |(55.5844.35) |(44.52+4. 04) |(49. 42+2.78) |(50.58+2.78) | (58.345.21) | (41.665.13)
Table 5 Regional Distribution of Pulmonary Arterial Blood Flow during Attack
and Attack Free Interval
Att- [No. of Occurence of grade in regional blood flow (%)
ack | cases 0 1 9 3 4
- 12 19. 80~32. 00 12.90~18. 00 10.00~14. 10 8.70~12. 30 6.20~11. 60
Asthifia (24.19+43.48) | (15.61+1.62) | (11.84+1.19) | (10.40%1.67) (8.78+3.32)
(Totall (1) | 1g | 182049.60 | 12.00~19.80 | 9.30~13.20 | 5.20~15.30 3.30~11. 60
(29.76£10.63) | (15.7312.66) | (11.47%4.57) (9.63%2.89) (8.7512.30)
I = 5 19. 80~32. 00 13.60~18. 60 10.70~12. 90 8.70~12. 30 7.00~9. 20
table (25.00+4.51) | (15.2411.60) | (11.800.69) | (10.12+1.36) |  (8.40+0.89)
asthma &) 5 18. 20~49. 60 13.00~18.10 10. 80~12. 10 5.20~15. 30 3.30~10. 20
(37.20%11.26) | (16.06+2.21) | (11.3840.49) (8.20+3.71) (7.20£2.34)
Att- [No. of Occurence of grade in regional blood flow (%)
ack |cases 5 6 7 3 9
) 12 6.20~12. 60 5.00~9.90 3.70~8.90 2.40~6. 30 0. 90~4. 80
Pa— (8.70£1.60) | (7.4941.50) | (6.3141.45) | (4.8141.12) | (1.93+1.08)
L Tatal? | 1z | 200~10.00 | 3901180 | 2.00~0.40 1. 00~6. 30 0.80~2. 00
(8.2242. 46) (6.74%2.27) (5. 08+2. 30) (3.18%+1.45) (1.5340. 49)
= 5 6.20~12. 60 4.70~9.90 3.70~8.90 2.40~5.80 1.10~4. 80
f:ﬁ:c (8.8642.14) | (7.54+1.71) | (6.20£1.89) | (4.50+1.17) |  (1.5340.49)
asthma | () . 2.90~9. 80 3.90~11.80 2.00~6.70 1. 00~4. 00 1. 00~1. 80
(6.58+2.79) (5.94+2.78) (4.08+1.77) (2.3241.05) (1.3240.27)

FAERFD 9 Bl D\ T, A 2ol E i i
RBOFHZM TR LB L. 1, A

DRABER G TIL, FHIFT, T 16. 70~18. 52

% (F#5 17.73+0.77%), THi%F 10.45~15.28
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% (CF¥ 12.241+2.16%) &, JERIER: X D X
R i & O H R (p<0.01), LFEF Tk
17.66~18.40% (°F# 18.23+0.45%) T, -
TR & D S\ E /R L, EMET, k-
this OV F oMby, FERIEKOZH LIF
EEBETH - fo. EMO KBS EITIL, G,
JERIER O Z h &3 IEREO MY iz s L7
2, N T, FREFAS 12.81~18.40% (P
15, 7742.18%) & MXHIIR ML DOWA 234 b
7= (0. 02<p<0. 05).

i) RIEOHEL OBFE—IF—G TORIEH &
FEFRIERF & O PTG I3 & D & ik 3 Tic Fig.
5~6izm 7. Table5 i, MiE24%1% X U8
NG BL106NC D\ T, REME X OIERIERO
R O A& ®) % R~ L fe. JE R IERE T,
charactor dispray fi (0~ 9) OHBHHEIZ. 0
Y 19.8~32.0% (F1524.19+3.48%) T, LI F
1,2, ceeeeeees 9 DI =D HBSHE K P L. 7
ERF T4, 12ERBEDHEA Z 7R L7253, charactor

30r

°lo

—0— Attack (—)
—8— Attack (4)

20

Occurence of grade in regional blood flow

"ol s [e[7 e 5]

Grade of regional distribution in PABF

Fig. 7 Regional Distribution of Pulmonary Ar-
terial Blood Flow (PABF) during Att-
ack and Attack Free Interval

(24 cases)

dmmqr@n-cm 18.2~49.6% (P 29.76+
10.63%) T, FER(EFRCHEL THEMNERY,
72, 6~ 9B AR L. ZOESEND,
R, FEIIR M G oK F ik 2 88 m3 %
ZEBI bR, ChEXRTAE, Fig. 70
L THA.

Fig. 8 (X[A—IEGID 7 Ghzo\T, FIER & JE
FEVER: & O RFTRIMG 5 A s Lichy, FEReT
203 X001 OHBEEL 30.95% LU 17,08
% &, FEFAEWDRITED 25.26% 3 LY 15.40%
L t#mERL (p<0.01), 6~ 9 OHBEH
BRI RIFRRC F R FE R 5.2%, 4.02%, 2.68%%
L0 1.63 % T, FEFRIERCHE LT ZRLI:
DHETFRNCE B AR L LRI 5. 2~ 5B
OHBIFE N, FEIFERE, JERIEREDRAETH -
7o Thbhb, RIERTIRIERIEMNCHEL T,
il & BT ML 378 s D PR A FRIR D K A B e,

BB BB T, JERIERFICI\V T char-
aractor dispray fii 9 © HEIHEIIE F L, FIER
T, 7~ 9 OFXFIEI WY CrEETehE

30+ —O0— Attack (=)

%o

—o— Attack (4)

Occurence of grade in regional blood flow

"l Te[s]«Ts e 7 s]s]

Grade of regional distribution in PABF

Fig. 8 Regional Distribution of Pulmonary Ar-
terial Blood Flow(PABF) during Attack
and Attack Free Interval in Same Ast-
hmatics (7cases)
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H 4.08+1.77%, 2.324+1.05%, 1.32+0.27%)
L, &big, 0#EA 18.2~49.6% (F#5 37.20
+1.26%) LU, RIERCHRPTIMTED 3
HoAkrabhie (p<0.01). HHEEMREH T
IERIERETh, 7o, RFTMIRE A HIs A1
mUTxY, HEMMEEOTFEI FEIHh, K
FT5HE Fig 9 0T L THA.

ii) REORE L OMFE—RIFOBRE L HIH®
HORIFEREE ORI THEL, BE LhEER
ede i35 &, Table6 O Z & Thsb., BE
RfE 6 BT, FERIETITHHBHEE & 12IEF
BTh -7e. HEERESFITIE, 0BT 28.4
~49.6% (F1#5 38.68+8.70%) T, IEFR{FH:E
LOBEREHOTHICH L THL 2 HEMmL,
5~ 9 DEFHOHBHEI LA ZRBI L, &1
BRIV I 1.0~4.1% (F¥ 2.20+1.08
%) ¥ LUV 1.0~1.5% (735 1. 26+0. 18%) & B3
DA L (0.02<p<0.05). Fig.10ik=h
RURLIcd DT, BREEFRIER O RFTIG M
FHILZ LA ERL R WD D NIBEBTH S
D5, HREEREEFEAE T AR A 7o Bl L O 4K T 3B 22 B
DI E R L 7.

4r

°lo

30T

Occurence of grade in regional blood flow

-
B

Attack (=)
Attack (+)

"ol [2[s]«s]e[7]8]5]

Grade of regional distribution in PABF

Fig. 9

Regional Distribution of Pulmonary

Arterial Blood Flow (PABF) during
Attack and Attack Free Interval in

iv) BfissE & DRAfR ST B B & i % RE Intractable Asthma (10 cases)
Table 6 Relationship between Sevirity of Asthmatic Attack and
Regional Distribution of Pulmonary Arterial Blood Flow
(11 cases)
Severity No. of Occurence of grade in regional blood flow (%)
of attack cases 0 1 2 3 4
Mild 6 18.40~31.70 12.00~19. 80 9.30~13.20 8. 40~15. 30 8.00~11.60
(23.00+4.99) | (15.84+2.77) | (11.22+1.28) | (11.60+2.27) (9.70+1.42)
28.60~49. 60 13. 00~18. 60 10. 70~13. 00 5.20~10. 20 3.30~10. 30
Moderate 5
(38.68+8.70) | (16.16+2.47) | (11.600.84) (7.46+2.10) (7.56+2.67)
Severity No. of Occurence of grade in regional blood flow (%)
of attack cases 5 6 7 8 9
Mild 6 9.10~11. 60 4,80~11.80 3.20~9.40 2. 30~6. 30 0. 80~7. 60
(10. 061-0. 83) (8.16+2.74) (5.14+2.14) (3.3610.76) (1.7040. 59)
2.90~-8. 90 3.90~6.70 2.00~6. 30 1.00~4.10 1.00~1. 50
Moderate 5
(6.10+2.09) (4.82+1.07) (4.16+1.58) (2.20+1.08) (1.26+0. 18)
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40r

°lo
3
iy —0— Mild
g’ 30 ¢ —@— Moderate
2
s
§
0
b
J 20t
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o1 |2]3]a]s]e|7]8]9]

Grade of regional distribution in PABF

Fig. 10 Relationship Between Sevirity of Ast-
hmatic Attack and Regional Distribut-
ion of Pulmonary Arterial Blood Flow

(11 cases)

L DOBRRIY Table? o Z L {Th 5.

FEVi, : FEV,, % 1,000ml LA F oD 6 6 TiZ,
JOPTRG ML & D charactor dispray {H 0~ 1 FED
RS 1L 36.2~67.7% (F15 51.48+11.48%)
T, 1,000ml L EFF16610 2 B b LT S A8
AR L7 (0.02<P<0.05). 2~ 3 # Tl
FEV,,1,000ml Ll kXX O TOZRERICHES
W ERARDI T, 4~58, 6~THE
L8 ~9 # it FEV,,1,000ml LI FTO#T
FEV,,1,000ml LII-0o&FcH LT, FOHE
BFE A L (0.02<P<0.05), FEV,,1,000ml
LUF o 3 CRFT MU S0 K3 5 {1 23
DY (B

FEV % : FEV, % & RpflifmmitE & © Bk
BRFEDZE LT, FEV,,,% 55% LUF, 70%LL
TRIOCT0%L LD 3 FFHTLL, 8- IFFOHBIA
EM 2.2~5.9% (F194.85+1.42%), 2.7~9.0

% (P# 6.01+2. 34%) L 3.5~9.1% (F
¥ 5.361+1.64%) &, 55% LAFORTRAMIm
WRAEBOMAEE A bRI. LiL, £D
fho & B HMBHEE R, “hb FEV, % 3%H
TREBEDOEIILI ST

FERR IR « MRS E 2.1 DLk, 31 kR X
O 4.1ecmH,0/1/sec LI ED 3FETHET % &,
0~ 1FDOHBAEE L, ThXh 31.4~49.4%
(F# 38.9745.81%), 37.6~41.2% (CF#939. 67
+1.53%), 44.1~47.3% (¥ 45.75+1.60%)
F L 47.3~63.9% (P 55.60+8.30%) T,
MRS 4. 1mmH,0/1/sec. L EDORETHLD 2
X 0 BA B AN R AT IR MR A SR I8 0 B K A RR D
foo ¥, 8~ OBOHBMAEIX TR TR 5.4~
8.2% (°F#5 6.26+1.00%), 6.9~11.6% (Fi5
5.5740.94%), 3.3~3.5% (°F#9 3.4010.10%)
FEIO 2.0~3.5% (3.401+0.10%) T, ABDOH
BERIL, RN 4. lmmH,0/1/sec L EORET
i 2BEL Y, WAERAS AL, 2hb X,
W A5 T 0 R T i o D A IR A B B %
fHEAZ R LT,

%VC : 216141861 (85.7%) »° %VC 81% LA
kzdb, %VC 81% LATFIL3FDOHRTH -,
Rt e 4 ~ 9 O £# 0 MBHE L, %VC
60% AT OB TFHEMCIIEAS L, 0~1HT
A A R Ly, HEEF R EEEITLD
nich stz

v) IS AEKE OMFR—RPTITMtE & B
ki 75 A 5y §{E & OBERIL Table 8 1R L 7o,

Pa0, : PaO, 7% 60~69mmHg ® # L 70~79
mmHg O L DM T, RHATFMEE0 X b 9
¥ TOLABOHBHEER, ZIERAKT, MERIC
HEDELIH 5T F 1, 80~89mmHg ¥ X
0" 90mmHg L LD FF DR b fa AT i ML it 5 D
AROHBBE CREEEL IR D 2. Pa0,80
mmHg TR X OUEOmBTHETHE, B
Friifi & 2 ~ 5 FEO&FEO HBURE (X FFFRHEIC
BEAEENL, 0~V1IBTIRRAEZED XS,
SEE Cl1E Pa0,80mmHg LI F O #E D MBS
42.55~48.82%, 80mmHg Ll | D FETIL 38,47

Presented by Medical*Online



676 BES 11%6 %5 (1974)

Table 7 Relationship between Regional Distribution of Pulmonary Arterial
Blood Flow and Lung Function

(23 cases)
Lung function No. 6f Occurence of grade in regional blood flow (%)
cases | |
0~1 1 2~3 \ 4~5 6~7 8~9
B o | 36:2067.70 | 16.90~28.50 6. 20~20. 60 5.90~13. 10 2.00~9. 10
(51.48-+11.48) | (21.37+4.45) | (13.85+4.26) | (9.03+2.42) (4.3842.34)
FEV.. 1000~| 10 | 31-90~47.80 | 19.30~27.10 | 15.50~23.20 8.00~18.50 4.10~8.00
i (39.36+5.77) | (17.40+1.76) | (18.9042.69) | (13.55+6.80) (6.36+1. 46)
(ml)
2000~ 5 | 31A40~45.20 | 21.00~22.90 | 15.2019.60 | 13.60~19.10 3.50~8. 20
(39.6845.34) | (21.7640.70) (17. 40£1. 76) | (15.8343.53) (6.00+1.59)
3000~ 1| 38.70 240 | 1860 | 1460 | 5.70
s | g | 31-90~67.00 | 17.30~27.10 6. 80~23. 20 6.80~18. 80 2.20~5. 90
(43.50+11.03) | (21.30+3.19) | (17.9545.10) | (12.8343.94) (4.85+1.42)
FEVi.0% 55 | g | 31-40~47.60 | 16.90~25.20 | 10.80~21.60 8.40~9. 10 2.70~9. 00
(%) (43.18+11.25) | (21.43+2.64) | (17.18%3.42) | (12.2045.12) (6.01%2.34)
— 36.20~49.40 | 19.20~28.50 | 13.40~8.80 8.00~17.40 = 3.50~9.10
[ (41.80+4.10) | (22.4142.61) | (16.39+1.75) | (13.182.94) | (5.36%1.64)
2 i ;| 31.40~49.40 | 19.20~22.40 | 17.80~22.20 8.00~19.10 5. 40~8. 20
: (38.97:£5.81) 1 (21.64:£1.60) | (19.071.40) (14. 63+4.21) (6.26-+1.00)
o il 8 37.60~41. 20 E 22.40~24.90 | 15.50~23.20 8.10~13.10 6.90~9. 60
Rr |7 (39.67+1.53) | (23.53::1.04) | (19.77+3.20) | (11.33+1.67) (5.574-0.94)
emB,0|——————
%“4341 " 44o~u30[2Lm~%ﬂ0 15. 30~17. 80 8.40~16. 10 3.30~3.50
’ (45.70+1.67) | (22.10+1.10) | (16.55+1.25) | (12.5573.85) (3.40+0.10)
T mw~mm. 17.30~24.90 | 6.20~20.60 5.80~9. 10 2. 00~5. 00
) (53.95+13.75) | (21.60+3.80) | (13.40+7.20) | (7.95+1.15) (3.60+1. 60)
it 5 47.30~63.90 | 16.90~23.20 | 10.80~12.80 5.90~8.40 2.70~3.30
(55.60£8.30) | (20.05£3.15) | (14.30%3.50) = (7.15+1.25) (3.00+0. 30)
%VC w~| 1\ 3%6.20 | 28.50 | 13, 40 i 13.10 9.10
(%) ! ,
g0 | 18 | S1-40~67.70 | 17.30~25.20 6.20~23.20 | 6.80~19.10 2.00~9. 00
(m&ﬂﬂ)(%%ﬂ%)(m%ﬂﬂ)‘m&ﬂm) (5.93+1.69)

~39.17% T, PaO0,80mmHg L) o £ CR i hififfn Hg, 36~40mmHg 3 X ' 4lmmHg Ll Lo 4 §f
MEOBWAFIROB KM »abhif. Fi, CHols U7z, 40mmHg LU F o 3 BEElicit Table 8
6 ~9Ptd, Pa0,80mmHg LI FORETHDHE D LA, FFmEED, 0~9 OXFFH D
BBV U, TR PTI f & o 9 A SR o H§ A BHECAEZIED b/t ss» 7. 4lmmHg
F2Z b teh & bICHERT S AL A EELRD L EoRTE, Rt 8 ~ 9 o KB
bhiehs o7, 7%, 40mmHg LU FOREX b A HEAEIZ R L 7Dy,
PaCo, : PaCO: !t 30mmHg LITF, 31~35mm 0~ 7 BOABOHBBE CIABREI LI .
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Table 8 Relationship between Regional Distribution of Pulmonary Arterial
Blood Flow and Arterial Blood Gas Tension
(17 cases)
: No. of Occurence of grade in regional blood flow (%)
Blood gas ’
o 0~1 | 2~3 } 4~5 6~T 8~9
oo | 3 | 3190~47.30 | 20. 30~27.10 | 17.50~22.20 | 8.40~18.50 3.30~5.90
(42.55+4.75) | (21.75+1.45) | (19.85+2.35) | (11.10+2.70) (4.60+1. 30)
o | g | 31406770 17. 30~25. 20 ‘ 6.20~21. 60 6.80~18. 60 2.00~8. 00
| PO, (48.82411.75) | (20.8343.54) | (16.10+5.56) | (9.52%2.12) (4.73+1.63)
(mmHg) g0 1 . | 34.80~45.20 | 20.50~22.40 | 16.30~23.20 9.50~18. 80 4.60~8. 00
(39.1744.41) | (20.83£0.31) | (17.90+1.13) | (15.2344.10) (6.87+1.15)
oo | 4 | 35:50~42.20 21.50~23.20 | 15.40~18.60 | 13.10~19.10 5.70~7.00
(38.47+2.34) | (22.40+0.73) | (17.33+1.33) | (15.60+2.55) (6. 4010. 56)
- \ p | 35:00~40.00 | 21.50~24.90 | 17.00~20.00 ' 9.10~19. 10 5. 20~6. 00
i (37.85+2.35) | (23.20£1.70) | (19.25+1.35) | (14.105.00) (5. 6010. 40)
- | o | 3L.90~67.70 | 20. 30~27.10 6. 20~22. 20 \ 6.80~18.80 2.00~8. 00
PaCoO, ‘ (42.48+11.83) | (21.83£3.03) | (14.83::6.56) | (14.2213.98) (5.72+2.08)
(mmHg) % 1 ; | 31.40~53.40 | 17.40~25.20 | 14.30~21.00 | 8.00~18.60 4.00~8.20
‘ | (41.7917.46) | (21.54+2.40) | (18.0342.99) | (12.50+3.25) (6.064-1. 28)
i f | 37.60~47.30 = 22.40~23.20 | 17.80~23.20 8.40~11. 80 3.30~4. 60
\ | (42.45+4.85) | (22.80+£0.40) | (20.502.70) | (10.10+1.70) (3.95+0. 65)
77 . i 10 31.90~49.20 | 19.20~27.10 | 15.40~23.20 8.00~19. 10 3.30~8. 00
aa | (39.38+6.00) | (22.24:£1.97) | (18.7041.86) | (14.09+4.28) (5.69+1.43)
pH |
ke 4 . | 33.40~67.70 | 17.30~25.20 6. 20~22. 20 6.80~17. 40 2.00~8. 00
I ‘ (40.46+1.11) \ (21.3143.04) | (16.6745.17) | (11.9943.19) (5.56+1.89)
[ olo | g | 39:50~45.20 | 20.80~23.20 | 15.40~18.80 9.50~19. 10 5. 30~8. 00
_— ‘ (40.05+3.20) | (22.00-0.89) = (17.08+1.41) | (14.5543.09) (6.48+0.91)
2 A ‘_\
(%) o m 31.40~6.77 17.30~27.10 |  6.20~23.20 6.80~18. 80 2.00~8. 20
(42.24+10.66) | (21.80+3.05) \(18. 3944.49) | (12.2214.18) (5.17+1.75)
16 5 | 31.90~42.20 | 20.50~27.10 | 15.40~20.60 | 9.10~18.80 4.10~7.30
1 (36.92£3.75) | (23.3842.38) | (18.36+1.73) | (15.82+3.92) (5.92+1.18)
HCO;~ ’ o | 3L40~67.70 17.30~23. 20 6.20~23. 20 8. 00~14. 60 2. 00~8. 00
(mEq/1) (44.58+9.97) | (20.64+1.98) | (17.48+4.99) | (11.9843.82) (5.24+1.82)
2o \ ) | 33.40~41.20 | 23.20~25.20 | 15.50~21.60 | 12.80~13.10 6. 90~6. 90
1 ‘ (37.3043.90) | (24.2540.95) | (18.5543.05) | (12.95%0.15) (6.904-0. 00)

pH : 7.45 LIF B X OZh L LD 2 BRI CTRAT
Fifi L 375 F D 4% 3 Afi % bede U 7o 4 513 Table 8 &
£ T, WEETIRE A LERI T

$a0, : Sa0, 95% L) b3 X OLA F OB Th
B U7 Table 8 1R Liess, MEMCAHR

%QIf;{b‘f) b
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HCO,” : HCO,  20mEq/1 LL'F, 21~25mEq/1
¥ XV 26mEq/1 LD 3 BHCHT T, RFTHMm
i & OBRE BT D &, 3 BRI CRATMMmT
BOG ML OMCEBEEIA LRI 5T,

N. BELLUVICER

II-MAA & X % Jifi scan /%, Talpin®” &, Wa-
gner’” HIZ X o TR I N, FRMERIEDZN
FIE &tz Mishkin®® 51, 19F0N BB E
iz MI-MAA & X BBl scan EEL, LD 18
Bl v 75 A ERBHBERD, £OWHKEL
D 151 PAZE M Al SIS 2% O AR ZRAE & o &I D
TIREME X 1 4 L 7-. Henderson®i2, Wi 35 fiic

B BHivvF 57 4 — T, HL 1.5em 7o\ -

LUK Fii4i8 o M i % 38D T 5. AT,
FKEO DS RIOHmEY DL, WETH>Y v 27
5 A RRIBGERRDD Z LR ROCHEL, £0D
®E L OWRILLNE, YHEE T, HEDOK
ABEHO—B]ELT, FELYT, hEYD,
Boh® 3o T UYL 3, I-MAA W X T, ffift
WA &, FfE, MiBEL oM & DBREZERL
B|EL TR, FEEOBETHREEA VLR TN
tev VFAF H»F—IC X B scan 1T X AR v
F 77 A LTI, fEROHE LA, RIEFC
BRBEDVHD RS OIS, Quaife!® Do
X ARBOBRETIE, I~+EIILLEDLR
3, REBBOHBHEEIEETH 1. RIFEMR
Bk, ZhbORBHEITEBEHED 5 VILHEEL,
BEORBHROHBHEE I, BHHCHH
AR L. chboERiE, Mishkin? 25,
Henderson® & KR ©~" b, LH», BH®,
H2®, ZoM> ! Mofs e —KL TW\a.
Pl 3 % $8 48 & BidRE & DBAfRE 2B &, RAF
#C, FEV,, &t RBB L2 X {HEL, XBHD
ML TWAERTIE, FEV. (METL TV
(0. 02<p<0. 05). FEFSFRE T H D HHEIBILR
TS AT e d T, ZOfM %VC Th FIFR
CRBBOHEMZ L I METTAEmEmERL
2%, THOHBIBIRILE B A Tled o 1o,

M » AR & RIBE O, PaO, i, *

TERE RIBB DOIEK & & 1T PaO, 12{E T3 A A
DA bt s, FRECI—EDBERIIALR
eh ot

PaO, & T & RBH L 13, FEOMHEYRI
Do fe s, AN DI, EEERIEDCRA & LT,
fiifa& > hypoxia 1Zxi-3" % MR & \ > 5 FES
BFoWic L b &L, F71, Tai® b3, HE
RIFx b < 6401 DN BFE(ERED Vo/Vr EHD,
BRI D EF S, hypoxemia DJEH & LTW»
629).

Zh b D scan i, ¥IHI1T activity #HF LT
WBH, RIBEBHL TS HREEZHET DDA
T, REWBAEOMBEOETEHOLLNCTHI &
X TER. ZOHEKRT, YVvFIATRaA VY
a— Z—"HHZAN, Wiy vF 77 20THED
HBEOEBRMEKRY LT, ThhbRFO
MmEEZHEL L5 &Lk

Rl scan D=2 v , — & —{FHIZ2W\TiI,
Henderson® & %, Wi G scan 21T\, =2 v
E . —&—IC X » CHi% D radioactivity Dz
LD BAERI R 20D L~ ard, R PR o>
ERHERET, MRBATLOIED 2R L
TWhb, EHEZ, ave,—2—YVFIIAKL
I b, Bi¥ o radicactivity & “KILHERIC X »
TH£ITHEDO Lo RI activity D44 % KD po-
int TE/RL, XHIK, ZD point % charactor
dispray I L »TC0~9 % TORFTREL, Hi
JRRT D M &% RN 10B I LB L TRRL
fo. TORRL, HMFORFIMKEY, HBXE
R BB TERTE W R AL D D, AT
% RI activity & UTHRERMNICEH 25T
LI TEDLHET, FDYVvF 7574 —L DI
EE~N—FFEL LV LD,

DAV R~V VF I T ATORET
3, BEE CRELRE ORI X b FIE
L, BREFITILD O~NEHAEL <EZFIL,
i hsRi C R Lo mitEoHEm, 6
JRIEe i S & Big\, Rl Eo i Ow
LaBmbhbD, ZThBIRZRILERTIE, o
R ROTRE & 13 RN MW R 8 25 2 AR 48
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BIh T 5%, M#RMEE, SbficzEsg
BRHHLTEY, MAENCAD L, EADKE
Wk AT, MRS activity DIEHN
LLTEBRERTWA. Zhbiy, Wagner,?,
Henderson® @\~ 5 {& & @ fifi it 77 1f D 5%
L ERBE LTS,

b S EITIL, ERIFRED 2V, -2 -V VT
7783, BEFAOLTNELIZEALFAKT, &h
I HE RS it B L.

RUERE LY, “WRIGETRTIE, % point DKZ
JABHELY, L CERPRETIAE po-
int XML, BEFERTIE, 0~3L051)5
IR A IR O BB AL B. TOHE
PR, AT T S FHETTE LS
fo. EAMFEERCOWTIE, AEY, ANUE
bk, ERATIAPCRREVELTWA, JE
RIERTH, FAROERTH ey, RIEFTIX
EARE SCmEE TR bR, WERCER
EXAbhich s,

DX S RERIE, FERERICHEL TR
A S DA AL RS, Zhbizow
Ti%, Mishkin? ??, Henderson®, #KR®'"bH,
I, TLH® B 2RO EZHRE L TH D,
Y, —E =Y VFIFTATE, ThixihH
ODOCEBR LTS EELZOND. HEOHET
BRIFDEMC X 5T, RIS AR bk
FEINBHZ LB\, Lal, HEBEERETIL,
FAFRETIA & BRI, R P i e 2 B s 2 1
KT 52, REBRCL > THHBILTLLE
FTikic, ZREERBILV HEERTD, &
LI M IO B b, S ERREE
DFENI LIRS S h, HEOKBBZELTHE
HELERTHD EELD.

RIFOBRE L RO Mk & OB TIE, o
FEORIEL, BEORIFCHE L Tl o
(LA B sgin L, PABF 8, 9 o &My 4
TWALABAZ R L TR D, FEEDOHEMIT Lol
W, RFTEREE ST xR L. K
P, BB, Y b Rk RIEOMMIC L
B, YRS AREOMALIEHL T 5.

fiigkae & DBRE %5 &, FEV,, Tl%, 1,000
ml LUT o FCR P i s sk o A ) %
RLt. #FE” 53 FEV, , DA Lidivk
BEIAT B EBXTHD, Quaife™ 5 4184
PAZEMERTZE AR 1006V lifi scan ¥ X O°FfibAE % fi
TLTC, REBBOIRLD 0~4+[ED FEV,, ®
BB EERRD TS, FEV, 4 &BATHIM
WP DOBR%E 25 &, i scan TIX, FfEkT
RIBGE ORI FEV, 4 XAV T 505,
FERIERFICIIA+TD L FEV, (4 1347% L ZHiC
ETFaRLI. 2V, —F—YVF 75 AT
FEV.% 55% LLF CRATIE & OB LD
WAHE A LSOz, Zhbico\T, Henders-
on” bik FEV, o % &tk o HBIR F4
RO TIo\AS, BFHE i, AR BIELD
fifi scan T, T OWY, REIFEECLBT LR
DPWWFEV, o IXMETLAELTWS. Fio, I
5101, FEV,, 4 55% AT DEFICABE LS 4
DHENPKTH D EL, FEHOREERABEDOREE
TR T 5, FFRIEH & OBIfR T, MRIEH
4.1cm H,O/1/sec LI EDORET, JRATHfLRIR A
WAL KRT HEAAY /R L. %VC TiL, 60%
LT o BE-Cay i ML 1k oD 98 A SR AL D Y AAE 6] %2
BEWCRLTRY, WEREESEDESEOF T,
Je FIT il L 8 % A S8 5. D B I [ R 88 X v

I 7 AR & OBIFRTIE, Fili scan TIL, %
TERFICIL R IBBR ORI L 7253 PaO, 13E T3
LA EZ AR LIS, JERIER T HER 80.
2~93.5mmHg CIEFEEZRL, 2 v, — & —
v VF 77 A TlX, PaO, 80mmHg A FOEETHE
Pl f i & DA R 230 bt BRI ik
VF 7T A LOBERENKLHIEE, PaO, H1
ETLAELTWAS Y, Thizk{—H%LTW
%. PaCO, \XFEEREIEFEFRS & H 12K <, hyper-
ventilation %/R3H DA H o 7225, scan [k
B L OBRIZBI S 2Tl tedy, 2 v,
— &=V VF 7T AT, PaCO, 4lmmHg L)k
DFE TP A T O HAME A 2% b h
7. pH X FE(FRFIERIERFIC I\ TRERAME 7 1L 7
r— U ARBELIHb bR ch, R
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DAL L O HEEDOHBNLEED LIk 5T,
Sa0, 1%, RIFEFFICIL, JFFERIFRFICHELETLA
25, Pl MR R O & ORI —E DR FRIT A
bhrsh st HCO,™ IRIEFEIC b U THRIERF
JERAER & BT R L7y, kit o214k
L ORC—ZEDREFRILIL D » To. B MFHR A &
¥t-FHEE LT, Quaife™1r  1)RFATD PaO,
{&F, PaCO, @ k&, pH ©{XF, serotonin 7g¢
EOMENAFEYEIC X AMEDONAM  2) i
mgsE, MRS X s mEOMENHAE  3)
Wegk, cyst, M, SGBEPAZET X 5 RFTEE,
destruction % 7-(3 diplacement 4 )& JJD %
BT,

mE T, SOERAZEIC X A {EIKIAZO hypo-
xia D72, RN RGHED M h A xR
<+, #7003, airtrapping 1 X B MHRENED [
HIZ X - THESEROCEBI S e EE 2
bhn., 1, RSO serotonin g &K D [
NAFEDE D release ¥ h, MEXNAFTS &
VbRt TU A, hypoxia &l A ouT,
FEARDOIL, 8% 0, 92% N, DRI A% H —
LV ADEEX ST — 5 LTI 2 T hypo-
xia ER LT, ZEW7clkEmd a s T b,
F7o, R, e TR R Y 52 T
B &, fufilificges 21%) XD IEVEREOEEHR
BEAAYBAZIRD L, BAFARECI2TT
GILC, MmEs Aoy 252 &xildTw
5. L»L, 10N 8 %Rk 7 A% G122 5%
WMAXETEH, BAMHOMBIA T AL T
V. B, BRI EFRET S5 i T
RO LR BT, AR LR LRV &b
RT\ A, HE O HEZ, B RIER
histamin {ED EAZRDTEH, HEY LI E
BEDOLH T — 7 A%, histamin 12 X % FHE
FRET, MBIREZND H 7 — 7 v S E O M
IR X » T, ZOBEIVREEITED X WEHT
BRERUAE L TWA, Fh, LHPBIE, 120
K5 SRR 35\~ T, histamin #RAZ €5
Tl kY, HBIRD KA R A DR
MEIOHBT2Z LaRD TS, Fic, i BB

DR IRAHEINRE T $ ARk @, MTEIIRD KA
T G B 2, & HIC—EITIRES % b
RHTED, MMBNRCK3 % histamin O EEE(E
FHolEse, oW AT chemical mediator
DOWFHEC L HEA b E 2 TS, LY 4 72,
HE AR O L 7= histamin 35 X O serotonin 5%
BEEOERCER T2 /Y BT w5, L
F2REBIL, v v v M X AMKOE S Hidm
LT\ 5. kDX 5 IS E AL T Mt
YL, MRBIFW~Y 7 +TBHZ LR LD, BE
LMD EBITHES LI AT VAR E 5T
WHD, RIFRTIRIhDbD AT VAMRREZ R
T, BRIk oREE2EC, BERIZEEL T
WA Db, hypoxemia ¥ 235 L& 2
bR b, Hecker® 5 3RO B10FIIC P Xe
R LC, ARG L, SR T
ST E R U, R o Mk & A e
# L1 & LT\ 5. Leddenbetter®” & &l B2
TG A AR IOME 7 AD N, BZE LD, (K
SRR T BRRMT LR OET, i, 97 A
LEEORLRIL D S BT, BRMMRLLE
OEENLS 5T LTWb, T, Wil
son®® B & (EIRGIBALO MMM T 2FERH L T\ %
2%, FUEMFCIIMERE X 0 RO RE DL
7o, BMRORFC L - T, TR HE
NEZ BRI ERNTWS, B, KR T,
BEMFOAEENL S HBIL, BRETHLES
B b b3 over-all CILBEIBRSAYEL,
ho, EBFEMIEOHFET S LMLl &
AL, WEREHICEIC O, METT2HEH
L, WIEERENEHW THHZ Lonbh, TLH, #
S AR, & 1T alveolerhypoventilation
LB EBNTD, FHEORELLIL, e
L BT B & DBARIE, BiAF » VIT X
BREB LY v FH 2 X BMTERERRD & D
e, 3L L AEORERIEL DRV EED
Botoh, BRI T, FIE FERIERICKEIL,
IR OM X b IfiEEE &, HETIE, MO
il X v RFE RO & LicicdEEx b
. Fic, MiBSAELRPTHIEE AE T <, over-all
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ThHh-oTeRbELBNIS.
V. #& @
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3. Wi B FETERE CULMIR AT o A L IR A 55
B AL, FERMERICHET HRMERALR
fo. RFKRMERG CLIAE « 4G & b PIERC B L
MR D, IR T & IO MmiR
YOI Dy s Te. & LRGSR CIL R IERE
IR A S D AT 2 b R, 7o RSRAFALARN
T IR A AL EI L T D, BEW
FikEED GOt rlk I hic, —BICFREIEOR
it 13 17 R VAR b R R 15 S R B

4. Jiikse L OB TIE, FEV,, 1,000ml L)
T, FEV,.,% 55% LAF, Rr4,1lemH,0/1/sec
LAk, %VC60% LI D6 TJBThf fift il 4 L6
DRKM R B, M 7 AR T2, PaO,
80mmHg LLF CRyFTiifi M Fi i A 3z o $ A A
N bty PaCO, pH, SaO,, HCO™,, ¢&
FX B BT A4 & DA B 0 HIBSI2 329
bhish oo,

5. filivvFr AT BOERN & — vERT

X 5T, MRt EAYEERCHEET A &
DB HEEFARET, FERDN scan WCHEL T X
WEREEL bR

ALOESITHEBEAAT U AF —FoL55 L O
14E H AE¥. SRS TRE L

¥ b

THRE BB A i e BT AR R B e #
%, HEHRE Y 5 ()l B E R RS 5.
¥, TSR W ER TR RS
BEHRME SREZEEL SO« Z8E)
% O TR ER 2 A B A R R T BB,
RI S#KFAB A8 X OB, F5PRELNA
IR 5.
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Summary

Pathophysiology of Bronchial Asthma, with Special
Reference to the Quantitative Observation of the

Regional Distribution of Pulmonary Arterial Blood
Flow during Asthmatic Attack and Attack-Free Interval

Toshiko YAMADA, M. D.
The First Department of Internal Medicine, Nihon Univercity

School of Medicine

(Director: Tadafumi Hagihara, M.D )

Sixty-four asthmatic patients were examined
for regional pulmonary blood flow during ast-
hmatic attack and attack-free period. The
regional distribution of blood flow was meas-
ured by pulmonary arterial perfusion scanning
with 'I-MAA. The quantitative regional blood
flow was examined by using a scinticamera
with a computer data analysis system. The
relationship between regional blood flow and
lung function was examined with arterial blo-
od-gas tensions, and following results were
obtained.

1. On lung scan of asthmatics, remarkable
disorder of regional blood distribution was
seen during asthmatic attack but the phenom-
enon was mostly reversible. During the attack-
free interval, there was a slight decrease in
regional blood flow. On the relationship betw-
een the defects in scintigram and lung function
or the blood-gas tension, FEV, , decreased with
increasing defects in the scintigram. There was
no significant relationship among the others.

2. The reversible phenomenon of decreased
regional blood flow during asthmatic attack and
its increase during the attack-free interval was
observed. Patients with intractable asthma
showed an intense decrease in regional blood
flow during asthmatic attack and the decrease
was also marked during the attack-free inter-
val, suggesting the presence of organic changes
in the bronchopulmonary system. In general,
there was a significant correlation between the
severity of attack and the decrease of regional
pulmonary arterial blood flow.

3, There was decrease of regional blood flow
in cases with FEV, ; under 1,000ml, FEV, %
under 55%, Rr over 4.1cmH,0/1/sec, %VC
under 60%. With respect to the blood-gas
tension, the cases with PaO, below 80mmHg
showed a decrease in regional blood flow but
there was no distinct correlation between the
decrease of regional blood flow with PaCO,

and HCO,".
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