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Measurement of pulmonary diffusing capacity is commonly carried out by
single breath holding method. The breath holding time is 10 seconds, but some
of the patients with respiratory diseases cannot hold their breath for 10 seconds.
In such a case measurement is carried out by the shortening of the breath holding
time. In case of the shortening of the breath holding time, for the purpose of
evaluating whether the value of the DLco is correct or not, measurement of the
DLco with a 5-second breath holding time (DLco 5 sec) and a 10-second breath
holding time (DLco 10 sec) was carried out. At the same time we examined the

relationship of DLco and AN, which is an index of uneven distribution.
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The correlation coefficients between AN, and TGV-FRC was better than those
between AN, and FRC or TGV. The relationship between AN, and DLco showed

an inverse correlation.

decreased.

As the uneven distribution advanced, the value of‘ DLco

In the event of the shortening of the interval of the breath holding time (5

seconds) at the time of measurement of the DLco, the value of the DLco was

lower than that of a 10-second breath holding time in cases of severe uneven

distribution.
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Table 1. Subjects characteristics

" vC ‘% VC | FEVyo [FEVi.0%
(ml) (%) (ml) (%)

normal '
group \ 3660 + 840 ‘104il4‘3240i670’ 90+6

patients
group

I
2500i10401 77424 11630i770‘ 53+ 14

BB T 22~81 5% CFYI 54.35%) TH
Stz F RO G EEL Table 1 12+
m<Th ot

I % *

fiispetidr & LC, T 5HEB#F—HIC
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1. fh#i#se’) (DLco)

£ — # v Resparameter MK4 # fiff L
T, MR IEER 5 R E 100 CO 1 [mIgk
12 X » DLco DJIE R AT - 72,

2. BREMERSE (FRO)

Godart #k» expirograph KO FRC com-
puter #{fifL T, He FAs4mIgic T, FRC
DPE AT -7z,

3. He i)

FRC % &AM, He P efis 2 JITE L
7.
4. WA gE (TGV)

H AR B Body Plethysmograph 2 X
n, TGV #JEL 7.

5. AN,

F - A FE#L Chestmeter AL T, 1 4]
R N $Eu 0 H LR 2 E L, AN, 23R 7.
7ok, ANy ik, FEHE 750 ml A5 1250 ml o
e 25 (b 4% Ny 2% Rl 72 LD TH
5.

i #

Fig. 1 1%, He “Ffghefi & ANy & o BfR%
it b DTHAH., v=0.707 & @ HEIE <L
7z,

FRC RO* TGV & ANy L DHHBEIA AfzD
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7, Fig. 2 Jo Fig. 3 Th 5. FRC & AN, 0.689 & gy i\ AHBI A R L 7.

1%, v=0.328, TGV & AN, % 4=0.481 &, DLco & AN, @*HE%U:,A Fig. 5 %0 Fig. 6
RGBS & £ F 5. LasLl, TGV- s Ute. W R R 5 o DLco [DLco
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Fig. 3. Relationship between TGV and AN,
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Fig. 2. Relationship between FRC and AN, and AN,
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Relationship between DLco (5s)

W e 1 RS 10 #»> DLco [DLco (10sec)] &
ANy 1%, v=—0.690 (Fig. 6) &, i & 40
HBIA R L. FOREEE, DLco (5sec) d
Ji 03D o Tz

Table 2 i, AR, REAMICHT 2427
A= —=HE LI b THS. DLco (5sec)
L DLco (10sec) #Lig4 % &, HELETE,
DLco (5sec) % DLco (10sec) X h Kx\ 2
sL— 7 (group A) &, DLco (5sec) » DLco
(10sec) &L\~ 27— 7 (group B) @ 21
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30t
n=35
° r=-0.690
y=-3.912x+24.62
°
25¢

DLco (10s) ml/min/mmHg
N
o

al

ANy %
Fig. 6. Relationship between DLco (10s)
and AN,

Wi, BEBEETIE, DLco (5sec) A% DLco
(10sec) X » kx\w 7 —F (group A) &
DLco (5sec) 7% DLco (10sec) &%\~
— 7 (group B) LI}z, DLco (5sec) 2
DLco (10sec) X h/hxuw» 27— 7 (group C)
D 3R psitz. DLco (5sec)> DLco (10
sec) (group A) K OF DLco (bsec) = DLco
(10sec) (group B) 124\ Tk, WWLIE LR
FISHE 10BN & & (VA) iTizsA
LR BDIeH - 712hs, DLco (5sec) <DLco

Table 2. Comparison of each parameters in normal group and patient group
DLco Va Equilib. ;
(ml/min/mmHg) (@) AN, | time of | FRC | TGV | TGV-FRC

Group |~ el o He é
- 5s ‘ 10s i 5s-10s | 5s ‘ 10s ‘ 5s-10s | (%) (sec) (ml) | (ml) | (ml)
Normal A 23.7 | 22.0 1.7 | 3.42 | 3.37 0.05{0.70 184.8 | 2610 | 2780 170
B 22.8122.9| —=0.13.19]3.19 0 0.77 174.2 | 2925 | 3293 368
A 18.7 | 16.8 1.9 3.31 | 3.27 0.04 | 1.57 241.5 3062 | 3749 ‘ 687
Patient B 15.3 | 15.4 0.113.17 | 3.22 | —0.05 | 1.75 264.4 | 3168 | 4044 876
C 16.0 | 18.0 | —2.0 | 2.61 \ 2.89 | —0.28 | 2.60 288.6 s 3031 | 3709 l 678

A: DLco(5s) > DLco(10s)

B: DLco(5s) = DLco(10s)

C: 7 DLco(5s) < DLco(10s)
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(10 sec) (group C) Tix, Va4, 5 X v 108
TOHH, 0.281 KTH o, %iz, DLco (5
sec) <DLco (10sec) (group C) TiX, AN:
732.60 % & iz s L, He PRl 4 288. 6
& EREA R 1. ek, DLco (5sec) &
DLco (10sec) %t 4~ % % 4, 1 ml/min/
mmHg LA D320 H A8, DLco (bsec) &
DLco (10sec) #E HH & L 7. Z 1Lk,

£ — 4 vk Resparameter Z +1 ml/min/
mmHg ORERZEND H 7D TH 5. L OA,
FRC, TGV, TGV-FRC IZ{I & BT\ TH
T EH RO 5 Tz

(BE74 H3-4% 198D

L 7= fififiki e )1 DLeo AV BTV 5. FD
Wiy, COD~=%27rE v (Hb) x4 5H
FIEDS O D 210 f5 & E DT RKREVLDT, (&
D COAHAHZ ETEDRME ELZ
= LR EMmAERN D CO pHE £ r & Al
LM TE B Dheo DE A LT
X %. DLco @ JIFEHEC L, O) 1 [nlFEI #: single
breath method, @IE®IRAEH: steady state
method, @I rebreathing method, @
o S E N partial rebreathing meth-
od 73% A 2%, BE DO D 1 [ EL KR F X
CHOGBR TGS, ZOJFEIIL, S IR
& CO K Of He % &l

Table 3. Comparison between AN, and other parameters g AR WA K W T e

ANKE | 102 | 22ANS3 | AN B, #0910 fR 1A

(5%) 21.8 7.6 | 178 | 131 LU, FoRCimgc

DLco (108) 21.0 17.3 18.4 14.0 Aot CO B, il

(Bs)-(10s) | 0.8 | 0.3 0.6 —0-9 %, CO 43 i ko 5 7k
Equilib. time of He | 176 % | oo 320 % B,

FRC | orss 2044 | 2040 3820 CO 1 [EMEEEL, F

TGV s | s 303 | 4868 HALMET, RiE~D

TGV-FRC wm”) 292 | 4%¥\ 990 \ 1048 AL DI DY, R

’ T kA 108 bl

Table 3 1%, AN, &fihd <5 4~ x— &t FUTe Bic\u . MBI BB T, RN

BMLLDTHS. ANy 22 % KO BEIL,
DLco (5sec) #»% DLco (10sec) L hkx <,
ANy 232 % Ll ke 7eb &, DLco (bsec) 78
DLco (10sec) X b {&fiEi & 7 % {2338 B
7o, F7z, [T He PR, FRC, TGV,
TGV-FRC D fiti h 7 bide.

Z 2=

JiliRa P 7 A & B TEANAE L & D 777 A2 i 3
iR X v 17isbh b, O ik, il
s BB A A L TGN P o Ak i ek
FCFDH APFELECHE » THEB L T < L,
COp & FERDBER Tl D REEE A3 D MDD
HAMENEIRT A, O F ABEOHERD B
1w, BEAXAL XA E L DAL
BEJJ (pulmonary diffusion capacity, DL) ®
WETH . FOWWECIE—MFIC CO A L

o ik, 10 B0 MRS kA ASTTRE
RBENRH D, FOL S RBEICEL. WFRIFE
B R A J 4 X8 TR &2 {17 » T fes, 108
DI 58 R O B e fific e L, [/ CAE
DEDLRTOENGEERTH 7. €I T
Lefal, WS RSN 5 F & 10 > DLco %
MEL, W LIcs A, AR LR
EHRAETAOM TENBICENADBR, N
WA BERL Tu e,
RSO S5 EIIE ANy 25, FEK X <
HH x5, ANy &%, BB R X
H, DLTHE O IR AKWRNLLE TP - < D &
WA XD Y, HACIEER U X THEE S
BT E, OO Ny I, W% i
BEL, 1[I N, phuH U dhiga sk, oD
g3 ECIEHI L #R T 750ml o & 2 AD
MRS Ny J s & 1250 mI L 72 & & DM Ne



PRAIE A R ) AR J 13 2 WP {58 1| I 0§ Bl o\ T 215

BELOETHS.

ANy LIz, Bl # A5 Ao fifiicid, He
SRR RN RN H U BT 5. He “Ffl
el &k, AR KPASA A T, ERR A
B alg D He BRI Ts 5 % TORER%
V5L A A ARERED B 5 BEiik, He
RN R T S .

IR G EG RO REECH H AN, & He F
TRFRICIL, RO HEI DB E\ BN GED B
nic.

ANy & FRC o HBAE ol i <, FRC 23
RKTCHIWETRBEZAGLDH D £ 5 TH DHH, —
B2 5 BV Uhis W GRS B v icbid Tl
BREE. BRI, TGV & AN b HBF L IK
<y T 2 DR B - T b RIS A v
WBOWERE L EELZ BRI S, FRC X, He
ARIRAT A LT B W AFHIETUEL 72 b DT
HH, TGV L, £F 4 « FvFRAEI T LM
IZE > TRDHDTH BD, Kol EDAED 1
LI b b, RIBPCEEn b7 ARET
H5. HEANCE, BRICE  BE DI EE
FZTL, A7 FvFRAEs T 7ETCIEL
TGV ik, FAFRPETIE Uiz FRC 41
WA T, LaL, & { oz ik, TGV
1L FRC X h k& <, WiBEOEOZEIIMG Sh
W DG&EEEZ bvd. ANy 23, FRC
< TGV offaxti X v & TGV-FRC & MBI
B s tedy, TOMMEL T LR Z EREL
bhb.

NiibE e D B e 52 AR L LT, OHili
JAEMAEED EE, @7 A HRERD W,
ONEMEER, MEMEMEDOWD, @ifygED
Hb RERELHAH. 1 MIERPIZL 5 DL o
WL, BRI Va/Q o %S0
BT Zi e & X, steady state ykik,
VA/QHDRIIESAC L - T i { BB D
EELRTWBY., L, A 1L, A-aDo,
&1 MR X B DL & ORIC IR HHBEI O H
B bH WG LT WA, IO AT 3T
1, DLco & AN iZffHEIA /KL 7. 2F D,
RS ESEIC I B & DLeo 2ME N5 2
EDRBDBRIchTTH B, NGIEBEE kT

% DLco DS Fik, O F AMEDNiFE D s &
THACHE S IEMBERDI A, DF b 7 AscHh
OB L B EELBR T 2, R
WEHAL 3B LB LD EEL bR
L. AR, YAY BIx 1 e L - THE
bis DLco D, iKEmDOREELEDOH 5
BEmA 352, 2hiddE s LT Dleo @
A FTHh 5 IMHEDOFHESARNGEMIC L 5 T
WA 51 & WL T %, DLeo (10 sec)
K.Y DLco (5sec) & AN DFRFh o HEE
%A 7% L&, DLco (10sec) (k1 DLco (5 sec)
DIjH ANy ESHBID FREE AV <, MERIFIL
Bl & diE g, X O REESMOMEL 5
Fednwo enEz bhi.

DLco (5sec) & DLco (10sec) # i< 2%
&, s rEclt, DLco (5sec)>DLco (10sec)
DLco (5sec) == DLco (10 sec) ® 2 FFiZ 43 D>
., JEHEMETIE DLco (5sec) > DLco (10sec),
DLoc (5sec) = DLco (10sec), DLco (5 sec),
< DLcoj(10sec) @ 3 Ficshtz. DLco (5
sec) > DLco (10sec), DLco (5sec) = DLco
(10sec) Z/R_ 31T AN NER TH H, Va i
IR {5 ST 5 D & 10 BTz & A & 2GRS
Sileh -7z, DLco (5sec) <DLco (10 sec)
R R, AN AVFEE 2,60 7 L EfiiAor
L, He “PHiiefE] 4 1715 288. 6 5 & B 7o bR

Rt Fio VA LR IEREI S B X D
10 COFAH 0.28 1 RTH 7. 2F D,
REEF A O EE IS\ T, RIS (IR
A A S5 & DLeo X FERE X 0 KA r~d &
b ot TOBMBX, NGESALE
L, IR R A FEAE S 7o VA AVINE
<, DDA A 2 Iilafe & oo B2filhi i
Nt bEZLDND. TOBE, Wk
IEH A IR X% & VA RVKRE e b, A
TR K & {7g > T DLeo 3L TL 5%
LEZBND. TR BIX, MW E L B O
VA HICRIF 8L 550 L EFREIEEY S
TR AN, JEIED B Tl Va 116
BRACH NG % & WL T 5. Ehe, VA
w445 & DLco p\§hn4 5 = &k, Krogh'®
% Cassidy!® BIZX > TG EnTEDh, *
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DIEH E LTk, VA B35 & il B4 i
WEIEINT 5720 L _T 5,

7ok, MREIERRAY 108X 0 R e
B, 30B% 2 2 5 Lilikal CO BEIx—ED
WEBARE1e {7/t h, £D7% DLco fliidf
INCHEH SR TL B, 1, WHBIAEDN
FaSAB R D W2 D i & DLco fEC 84 % &
Ehh T 5. Spicer'™® Bix, LD W
B ool early sample i2 & % DLco
fii & late sample i< X AJEMA gL,
WHETIT%, PHEMMEBR T2% & late
sample 1T X % DLco 2\ % 5~ 2 & 2154
LT3,

ANp 7232 % K Th g, DLco (5sec)>
DLco (10sec) TH A7, ANy 232% L) &
7eiuE, DLco (5sec)>DLco (10sec) &7 %
ZEDIURERTIE. ZORE X 0, BN Y A0
RIfiedgd, WREIERRAEfE S5 &, £
BRE DS E T D, REESAOMF L
LI H T EVHIBL fo. MERERBBE T, 10

X

GE7% #3495 198D

M DM (SR AT e 3 Tk, YRR
FOMDRNZ ENTHEh, Z0X5cEE
TIPS (R A 40 X TIE L 7354,
O EEX D KETH 5 2 L2 BT
Tebie\s. Fio, REESAEN HiuE, DLco
(5sec)>DLco (10sec) &7cn Z M X h
7T, DLco (5sec) & DLco (10sec) #
HET 52 LicX ), ROESMOFRL M5
CEMTEDL EEZ BRI,

i i

O REFZMO IFETH 5 AN, 11, FRC
B TGV ofgrifizo b o kv, TGV &
FRC Dz & HHBIA i - 7.

@ DLco ik, ANy & ¥HBIA KL, 1
LA B 72 b &, DLco L {Efiia 7L
7o,

(® DLco 72 K o> M- {52 11 i 4 45 4 X 8
5 &, REEGAOM B TIEFR {5 -
10#® DLco ik v b {EfEA =L 7.
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