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TR ZEDOMFIESE & L TEM SN TWE T AL,
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HIE I S v, I CO, k&, JEEEDH
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FDWA 2 X o T— k5 (first-derivative wave for
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1. W&

TRk 30 4F 4 A~ 8 HIF I AR K2 B W
Tl (R, Repbetl) ROUOBMEBIH L, FED
BONTBERT V717 184 (21 ~ 62, 35332
+ 169, BMS4, WMH104) 2R & Lz A
JEILFNE A R E R R A HHELEZ =), ARSI

(KBTS 245).
2. Bk
AR & L C SBC-N, DL EkIZ BT & T System21
(3 F MERMEM) %, SBC-CO. DitskId ARG
R W AR R R 2 /-7 BE =% AE310SRC (3 +
NEFRHEAL) 2 L7
2 — 1. SBC- N, Ofesk ik
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WFEEAL I TRAE RV) X 1) 100% B 3% % ik =
(TLC) {7 THevy, P IEE3, RV AL E T &
# X EhoiisE (L) % Y i N2 (%) % &0 sk
X7z CV IS EEDEER 25720, HEE
05 L/s T & L7207, 2 - 3REMEL, WAMihE s
MFLMTE R DA% LT THEHIDH b, i b A
FEDSEWETERA L7,
2 — 2. FDW-N; OER

20ml T& O N, B (%) ZEMiSETHRL N, iRES
M (%/L) %k, X#HHlicmz Y #ic N, &L/
fili (%/L) % &) FDW-N, 2158 L 72.

2 — 3. SBC- CO; Dtk
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AR (%/L) &K, XA EZL Y iz CO, Rk
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ISR T 3 NI 72 20 WA I IRIEAS 1/2 DU I
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2. BI~NHFE CoAEmx KoL, $BNVHXEONM
L% fAN-CV & LEH L7 SBC-CO. b FREIZIX4 L,
HEIVHXH o5 E % fdCO-CV & LEM L 7.
3. HErEEER

¥l o FiR 1L paired-t #5%E & V72, CV fE & {dN-
CV fii & ®H#FII1Z, Pearson DR HEABIRE 2 H v T
L7z AEMEE pME (BRI A%, 001 Aifl % i
THEEHERA R, 005 il 2 Bt Ma = &z L7

(R 2R]

1. AEDEWCLZEMTREDLS: (R1)

SBC-N2 I2B W THENMHOMiAETH D CV 2551l T
72013 184 14 61T, &floFH iz 032 + 025
LTho/z. FDWAIZ L DT 5 & &FlOFEMAHIC

F1 FHEDEVICSL ZEMTEDHE
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COS " HERET &, 16 BICEMAH L ENVHDOXFIAT &
7. fAN-CVMEIZ 3 036 = 023 L & CVIZR LeRE
ETIED LV HEE T D7z

WI\ZwmHh T 757 4 =%z SBC-CO, TlE, W
KD COBED LA AL, HEMHEBENVHO
KA TELODABIORTH > 7. ) ILIEEELA
B EMERLAOD 66, FHEOET 46 L—%
OERNTA SN o7z, EFlDOF CO-CV HIZ 0.09
£ 013 L & CVIZH LARICKMETSH - 72 (p<001).
FDWA 12 & b ZH# 72 FDW-CO2 Tl FDW-N2 & [al %
B D MAHIC COS AERTE, 16 BB IAH & 28
VMO K G T & 72 @floF fdCO2-CV ik, 019
=012 L & SBCN2 12X % CV EIZx LA Bl % 7R
L7 (p<0.05).

2. SBC-N; DEMRTREICH T 2 HEEDHEE

FDW-N; (% SBC-N, I2% L 37 X TOHi K& IZB VT

BERMBEE R L7 (82). KIZ Veap & H 72 SBC-
CO,ClE, I, MHTRHEEALNZb DD, 4
HOHKE 22 BENVHOMXETH S CV R %CV/VC
CEMBIEA SN ol —T, — RIS
L 72 FDW-CO, T, %5 1A % B < i & CHIBE AT
Ao, ENHOMKETHS CVIZE LT, SBC-
Nz 12 & % CV & FDW-CO; 12 & % fdCO,CV & & [ 12
r=0682 (p<0.01) LAEHAMEIALNT. IR TIEHEH
ENb % CV/VC & % fdCO-CV/VC & DRIZB VT
r=0623 (p<0.01) L GELMELA LN (M5).

3. 42%F, BMOREMRE (K1,X3)

M 1®SBCNy 123 W TCVIZOS0L TH o 72
FDW-N, Tid fAN-CV 12046 L Tholz. &H T/ 75
T4 —DOERERK3ITRT. EE O SBC-CO; T
MR T COIED LT A SNT, CO-CV il
ETE&Leh oz, FTED FDW-CO, TIXEEMAHO bz Ll
12 COS 2 LR &, IPA#EKRIZIE COS DOHRIFE D i,
BHERO 51 fdCO-CV 1 020 L TH - 7-.

£ %]

Veap (35GEDIEIE & 2 ME % J7i & LT Aitken &

n=18 2 18(L) 211 ML) 2N HEL) %IV (L) %CVIVC(%)

SBC-N, 0.21+0.05 0.43+0.13 2.25+0.72 0.32+0.25 9.7+8.2

FDW-N, 0.18+0.04 jx|y 0.50%0.12 |3y 2.19+0.71 x|y 0.36£0.23 [ 10.9+7.2 |x
. . . X

SBC-CO, 0.50+0.20 0.61+0.25 1.91+0.53 0.09+0.13 3.0£4.0

FDW-CO, 0.48+0.20 0.65+0.26 1.80+0.49 0.19+0.12 6.1+4.2
XX p<0.01
% : p<0.05
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Clark-Kennedy 9 12 X ) #tiE X7z, # Dk, Fletcher
510 3SBCCO & LCRAT /I VT 74 —%FHT S
Z & TR SR B R & A PR R BT IE O E B ST L
72, F72. Kars 5 WV 12X o TEMAH D Slope il <058
wIT R L BWHBAR SN, COPD % & T MW [
EOFREETFI L TWA 2 PG s —F

Fowler'? (X N, 7 A %8I & L SBC-N, 128\ T, JENE
wmOME Z R S, M EE T~V 4 >0k
12451372 SBC-Ny 1. Al ORI 550 A0 2 1985 %
72O &7z, Holland 5 3) I IVHIO CV LT i
ORI REDIMRm DR T I > THEDIERE Y 278
FTLDOTHAHE L7 SBCN, OFEMAHIZBIT S COS X
BN mE S N A HENC L 23R & L C Dahlstrom
SR ICZX)HEHEINTEY, NoikEE2ELIE5DIC
THTHHLIEERE LTS, COSDILERXT =X L
B L COMZEEH 525, MATIZISH L7285 132 v,

oD [Ny — K58 (FDWA) 3] % A7z
JETIE, W ARENIR ISR 5 2 & T, JERIEBL 7
WEENTWAEENVHIZBWTSH COS DIFEEDHERT
E, RENEOIRIEO G U CTHEIAH & VOB o7
HEHRNTEIEPMRTHLZ L2 /ML (K1),

Veap (385 I ~ A F Tl SBC-N. Hi#R ORI T W
A, L2L, GRHIOBKEIZBWTEIIHEE EIVHO X )
MTEORI8BIF 4 FIDARTH - 72728, FI4 COx

]2 SBC-N2ICL2&EMMABICH T 55% & DIER

0% SBC-CO2 ny

I

v
fdCO2-CV

K3 42%F, BHEOEEMF
+E%I3 SBC-CO,, TE%IZ FDWA 0 FDW-CO, %7~ 7.
A: SBC-COx IC L 2 I HHEETHEDE RS
B: SBC-CO, IC & 2F TIHEFEMABNE A
A":FDW-CO. IC £ 25 IHHEHE THDE A
B': FDW-CO. IC & 2 E T1H & FEMEN TS
C’: FDW-CO, IC £ 2 M EENVHOEH S

CVliZ 009 * 013 L & SBC-Ny 2 & A3F3 CV ¢ 032
£ 025 LIS LCTIRT &R L7z, BR D IGIREE LD 7 <
BE#AERLZOD66], THEOM 2546 & CO, i
B LAPHRLN o7z (4), EVHICET S CO,
BREOEALS—HTRVEEFE LT, N CO, iS4
IR I AR 5 728, SBC-N, @ & 5 IZE I
LB FBERIZT TIEBHA» O 2T, No R LA
DANEL Db EEZ SR LrL, SRoOBET
FEDE D) %Y A THCORED LA S L T 272
DDHDPIEFEATE Loz,

FDW-CO; T MAAE X OE VAT COS A3 46l
TR TE /. BRI E L THwS D %CV/VC

n=18 Z14/8(L) 211 48(L) 2 NAEL) FIVHEL  %CVNC(%)

r 0.424 0.787 0.985 0.848 0.890
FDW-N,

p <0.01 <0.01 <0.01 <0.01 <0.01

r 0.065 0.573 0.783 0.060 0.022
SBC-CO,

p 0.80 <0.05 <0.01 0.81 0.93

r 0.152 0.545 0.868 0.682 0.623
FDW-CO,

p 0.55 <0.05 <0.01 <0.01 <0.01
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Measurement of Closing Volume by Single-breath Curve-

CO. Using First-derivative Wave Analysis

Shinichi Wada!’ *, Kyongyob Min?’ , Haruka Kinoshita®’ ,
Nozomi Nakanishi!’ , Kaoru Ogo!’, Tadashi Imai®’ ,
Nobuhito Kishimoto?®’

DDepartment of Medical Technology, Faculty of Health Sciences, Kagawa Prefectural University of Health Sciences
YRespiratory Division, Department of Internal Medicine, Itami City Hospital
9Department of Medical Hygiene, Kochi Gakuen College

Y Division of Pulmonary Medicine, Takamatsu Municipal Hospital

Abstract

Closing volume (CV) is measured as the phase IV lung volume of a nitrogen single-breath
curve (SBC-N3) , which is used evaluating small airways obstructions. The equipment for
measuring SBC-N; is too large to be mobile. The recent equipment for measuring exhaled carbon
dioxide (CO2) concentration has been optimized to be mobile for clinical use. Because a
volumetric capnogram (SBC-CO;) cannot represent significant changes in CO: concentration
during phase I and IV, SBC-CO; has not been studied for measuring the CV. We have proposed
a new method, first-derivative wave analysis (FDWA) , for discriminating phase II and IV.
This method can enhance the amplitudes of cardiogenic oscillations (COS) in SBC-N: for
discriminating phase II and IV. In this study, we attempted to measure the CV by application
of FDWA to SBC-CO.. Eighteen healthy volunteers performed SBC-CO; using a CO-analyzer.
As a result, the volumetric capnograms among volunteers revealed significant changes in the
amplitudes of the COS that were sufficient to discriminate phase Il and IV in the FDWA.
The CV values by the FDWA showed good correlation with the CV; however, each CO; first-
derivative (fdCO;) - CV was lower than its corresponding CV. As a conclusion, the FDWA for
SBC-CO: will enable us to measure the CV in general clinical situations.

Key Words : closing volume: CV, single-breath curve for N SBC-N, single-breath curve for COx
SBC-CO., first-derivative wave analysis: FDWA, cardiogenic oscillation: COS

>kCorrespondence to : Shinichi Wada, Department of Medical Technology, Faculty of Health Sciences, Kagawa Prefectural
University of Health Sciences, 281-1, Hara, Mure-cho, Takamatsu, Kagawa 761-0123, Japan

E-mail : wada-s@chs.prefkagawa.jp

_50_



