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MR R OMIE (J£3L) : We found in healthy human subjects that the thresholds for
dyspnea and respiratory frequency were similar during hypercapnia. A positive correlation
was found between the thresholds. Dyspnea is a very important symptom of chronic
obstructive pulmonary disease (COPD). Lung hyperinflation is a physiologic abnormality
in patients with COPD. It progresses dynamically during exercise, contributing to the
occurrence of dyspnea and thereby limiting the capacity of exercise. Based on our findings,
the resultant dyspnea potentially worsens hyperinflation in COPD because tachypneic
breathing patterns likely decrease the duration of expiration and lead to worsening of air
trapping. We then found that thixotropy conditioning of chest wall muscles by means of a
new device increased the chest wall mobility in the xiphisternal region in COPD patients
particularly with lung hyperinflation. In contrast, this conditioning decreased the intensity
of dyspnea during a 6-min walk test in COPD patients without lung hyperinflation.

AU
(BHHAL - M)
e T R R &
200 9FEE 2, 000, 000 600, 000 2, 600, 000
201 04FEE 600, 000 180, 000 780, 000
201 14%E 500, 000 150, 000 650, 000
I
I
woE 3, 100, 000 930, 000 4, 030, 000

WFFEo B - a6 Bk

FHBF2 50 F - MIE © ARIEE T U Y 7 — o 2 VR Ak 1%
F—U— K EERRES, PR AE Y T a




1. WFFEBHAG S WO E 5

(1) MBPEPAZEMEMZE A (COPD) B3 O fifii
IIRITERNMAGEZ N T S50, ZO%E
ITWETEA+55ThH S, COPD IZH1T 2 fifitafe
HRIL, WA OKGEE R AT S, W
W PR] B e o3 B M X RE A B D e K D EF T
b5, FRCEE PRI EDE X D, Zit
H PR 72 DI MR B LR T & 37, Ml iR
DETT 5 (BEZIR) , EEERIE R
DIER Y AN Y T —3 g L 1%RKE R
FIBE G2 ik, Z OBIAREZE ST 5
2, EIFR STV D,

(2) HARDEKIETIX, WEED A =2
AxEM L, WEEZERY 70 —F 9 5 lEl
AlENE AL < A Th TV D, YiFE=ET
b HOBEA T =7 ZZHEF B L, mE TR A
Ly FIRERAEBIZE LTz, Z ORERIEER T
HEDIL, COPD DJitiEMIE 2B 5 &5
T—=ENHD, TET L AMIIES % O
THDHD, DO FIEXA H 7 Mgt
e DARERZ b,

2. WFFEDOHBY

COPD DfEiES % —27 v N & T DR Y N
v Tr—va OB ET LA ENEET
H D, WEROEFEILEEROMR ) Y T
— v a ik, MREERKRE ¥ —Fy Nl
LTV, HEEELIZINET, BBRHD
EARBOME ChHDHY 7Y hubE—%FH L,
A EEZEK T SELMERGHa T v a =
VIR L, RUFEO BIIIX, Zo=
VT4 va=r ZEERWERER Y e
T—3 3 U, ilERE 28 L, COPD B3
OEFERTE QOL & IEBNMARE S BT 5,
HOEMNZTDHZETHD,

3. WHEDTTIE

i@k a 2 —7 v hETHHHRY Y
T=YaryEETLILEOIC, v Y hrE
—B L OMFRINEEZAE R LT,

(1) 7Y babE—

chest wall OFEKFH S 7 Y rut—a T 4
amV T ERITHIED, BiliiearT 4 a
=7 EERRE LI, ZodEIX, A M
vFLEHNHEEWI Y b —D R
ZFIH L. chest wall WIS D 8k % 5
O, R & EE AR OWEE O 7,

G, TSLRK FFR SR e i@ o> COPD
BE (h=12) THD, avsT4va=r7

(Y7 Y bubt—) ORItk T, MitEEERE.
Magh B ERR A, 6 SATRERZ TV, =
v hr—v (INT) L H#d 5, RERSnE
D IEFEMBERE 2 2 1 127”7,

F 1 AEEETERE

N 12

A fip 74.2 + 4.4
& (n) 1.64 = 0.06
K#E (kg) 61.0+ 12.9
BMI (kg/m?) 22.4 + 3.7
e KRR 77 (em Hy0) 59.2 + 24.3
& RIEA) /) (em H,0) 64.8 *£ 26.2
1 & L) 1.27 + 0.55
L& (T HIfE) 51.4 + 21.1
L#ER (%) 48.9 + 12.4
RIE (6T HME) 113.4 + 15.4
BeRERIR R (ORI 122.8 + 21.3
FRAE (BT HIfE) 138.8 + 34.0

) AR YRR A
BMI = body mass index

(2) PPuk IR S

COPD %5 VEHFREIE R #E D = 7= 2R K 1, B
MEZECTH D, B KT A T ILEIZ L DI
W HEEINE, PRI 24006 L, B0 &5
ZTHBGR (27— T oY) BRES
., BaEELERSE D, —F, MR
R# X ADOEEINRET D, AOFIIL,
FECHME ISP A BN S5 Z &b, B
) A 308 A7 5 — I TR 8 — 2 D 1 Bh— PRI 2K
HE N — B A B IR & 9 B IR o S
BROGFAENTHEINS, LL, ZRET,
IR OIS N LT > TR, Z
Z T, A Al T TR IR S AS R S A BN S D
OET LTz, T ORI L E 2R,
AR T 2 H 2T e —F 0
BT 5 e Tx 5,

RHE, FEFERABMEE Lz (n = 21), €02
B EE 21TV, RN C02 S DN L
5 FEN R & WE R D 2 2 BIE LT-, Zh
i, BiEsEo 2B (b E R~ LS, FnEhn
OBEEOMBE & —EE 2Rt Lz,



(1) 7Y bhrbt—
PAFICERERAERT,

RPRZEEES (Xiphisternal region) MD¥LE
ZEIZOWTRT (K1), 7 Y hett— (@)
& IMT(O) OFi# TRMRZEE T ORIk A
45, 7Y e —%OEH) (A %IE
—AIE) 1%, X—RA T A OUMERENER S
(FRC) L HEICHBE L=, oF v, i
RO B HEFITEB VT, RRZEEE chest
wall mobility RkFE L7z, 7, KHITK
A FOERYPELTND,

1
— 27
£ .
c 1 o] o]
9o
=) o o
o
= 0| oe e @0
S @ o
2 4 . _
< r=0.59
X< P<0.05
< 2 T 1
80 120 160

%FRC (%)

6 BT O N LA~ (X 2), 6
ST O R EEDLENN (ADyspnea) % 6 57 fH]
HATHRBE (6MWD) THl - TR L 7=

(ADyspnea/6MWD) , >~ 7 ¥V b E—%#% D

(ADyspnea/6MWD) & IMT # @ (ADyspnea
/6MWD) @D #=% A { ( ADyspnea) /6MWD} & L 7=,
Z OFEEE L%FRC 1IZA B RIEOHE AR, &
7Y habE—%179 &, MidEgkRo LD AT
VIR R EE DMK T L7,

Xl 2

0.02

A{(ADyspnea)/6MWD}
T
°
]
.

0024 o r=065
P <0.05
-0.04 | |
80 120 160
%FRC (%)
ERaR))

HLUWERE A #F T COPD #1227V b
P—al T4 va=m T REIT U, DR

BOEEECH DN Y b —av
T4 va=r T EITO L, ANREET O
chest wall mobility 2’ck#E L7, LL.,
BEEBRZR D72 FDY, 6 43 FHRATRRER O R
WEEPME T L7z, BEDORRMND, Zo%E
EFRWEarysava=r s EEOLY R
BET, Pokonr~ntvyT v TIT
S DML, S OITHRFT 5 Z EBNET
H5,

(2) WU IA %
LIFICE R ETT,
CO2 FHIPHE T OFFIL NS, PR, 1 AT

B2, pHEFHR B % piecewise regression
model TH#T L. EHWE{LERT (X3), FE
[HEIR €02 4 FE (FETC02) @ A1z kv 1A
R EIT T ITEmE DD, L, FEK
NS & IER T H D CO2 IEEE TIF L ALY
MUz Enbnsd, JEih Rzl T 5
FETR CO2 JREE DS BME 2 73, R IR 3 oD B i
EFERBOBIENZIERCTH D, 1 B
&, BETEoEIMER MK T T 5,

KNRT A= —DREE TS (K4),
MR RO BME (7.5 £ 0.1%) & PR D
B (7.6 £ 0.2%) ICAEREZRDR,
L2vL, 1 [EKEORIBG.0 £ 0.2% 1%,
IS8 PR 85 0D BRI (okp < 0. 01) . PEWR 3 oD BRI
()p < 0.05) |ZEE_T, AEITE,

- IR 5 D B & PR 2o BB O FH B L2 S
WCRRE U7e, R R 5 oD 8 fif & R e oD [
EiX, AEZIEOMBEEZRLZ(h =16, T =
0.81, p < 0.001) (K5), LMLARNG,
N8 PRI E 0D BB & 1 RIS 2 0 BE O R 1,
HERMEZRBO RN (ZZTIETF—#
VIR LTV,

Bland-Altman plot % HW7=fEAT Tld. MK
WD RRE & RS O BREX. B2 —F)E
Lz (K6),

ERRD)

CO2 PRI ARERIZ IS UNC, W IR S oD [ i &
MEREe DEIME OB & —BEZ2 R LTz, 2D
FERND, MERREE D F 5 L R O
TR BE TS Z EARBEND, ZOMF L
LT, MR IR R - 5 A O 8 25 R S
OEME L6 LIZAREER H D, LRI G,
COPD {235\ T, Bhr iRz ok — Rk IR 55— &
D 1 Bh— WP E 8 N — Eh o fifi @ i aE & v 9
IEZ TAL TV 5, SRIORESH N TORE R
X, ZOTRTLIREOT T, MR NEE—E



DG B — MR EIE M ORI 2 R 3 5 D
Thb, SHEORGEREIL, MR R KRIC
X BRI B EE RS COPD THEZ VW, *
MR IRICDRN B D, £V HTH
5, FERIR#EE fEEhE WO MENS DT 7 r
—F N, EEEE % —7 v b ET DR
R U NE U T —3 g e B AEEMEN D
D,

X 3
100
E 804
o
g 60
&= 404
=
g 201
0 =] 1 | 1
5 6 7 8 9
FETCO, (%)
30
&
& 20
a
§ 10
B
0 T T T 1
5 6 7 8 9
FETCO, (%)
2000 -
5 |
§1500
| |
3 1000
L
E 500
0 T T T ]
5 6 7 g8 9
FETCO, (%)
40
R 30
=
i |
g
s
10 1
R
0 T T

o _I

T
5 6 7 8
FETCO, (%)

%] 4
10 .
8_ N . - 1
3
5 4
(NN
2_
0 | | 1
FIREHE PR (EREE
X 5
10
i o
g " o
w 87
7 o o
2
E— 6 - r=0381
p <0.001
5 T T T T 1
5 6 7 8 9 10
MR R EERIE (%)
X 6
2,
5
® o1 . _ _ _ _
® o
g ° Oc())__--'“’-c}
_____ o - - =
| O _—:-‘:'%7_ O _ _ __
& &
g L — 00— —
_1 | | 1
6 7 8 9
+ o
FF 0% 31 zﬁﬂﬁﬁiﬁ (%)

(3) 5%DEYHIZHONT

COPD O fifiid ik D & 148 4 2 i i
ROBERFRIZOWVWTK 7ICE LD D, Rif5E
OFERE ST 2, HBEECHT ST 7 r—
FEELETSH, £, vV bhu—ars
4 ¥ a=r 7% chest wall IZE#/EH LT
fitiim AR Ok EE o X3, BIROMREE,
MBI TS B & E 2 5, g
REEIC A0 F D EIFER 1L, S EIOFIEN S Z D
AR TR E NS 25, COPD 1T 31T 5 FERH 3 44
FECThD, TOFENHLNTRIUE, M
IR e 72 T B & v S (I 2> B O RENL U o



YU F—3 3 3 COPD ORtiEEE~DH =

BRI DEEZBND,

X 7 COPD DftiiffEiE & FAR I N5 EIEER

F1E
4
R
BARE

= &
]

Wmﬁﬁﬁﬁ

\ﬁ%ﬁﬁ&ﬁ‘ﬁ%ﬁﬁﬁﬁ\
4

| Rtpigs | < I 0% R

5. FreREinLE
(WFgefRaes. Wroe
X THR)

(MERsRm S0 (BE 1)

Gy K OSEEERTIE# (2

@ Izumizaki M, Masaoka Y, Homma I
Coupling of dyspnea perception and
tachypneic breathing during
hypercapnia. Respir Physiol
Neurobiol, 15; 179: 276-286, 2011

(¥R G311

@O Izumizaki M, Homma I, Higher state
anxiety 1s associated with lower
thresholds for respiratory frequency
and air hunger in response to
hypercapnia in humans, XXXVIth
International Union of Physiological
Sciences Kyoto, 2009 July

©  RIEHE ., IR RO A ) = XL
2. FKHE. 2009 4 10 A

@ RIGHE. B v REAR, [ERIA
HERIZ K APER U X A O, 2 89 [F]
HAERHSZ RS, A, 201243 A

(XE) Ghat)

O  RIEHEZ, POEZEL RS T - U

@ 7‘%“’7%%\ 7(3\/\\7:711/12\‘,1

U F— g2 Mini (OHZEE), BF
BOFEE. 2010, pp. 24—30

@ REHEEZ., FILEE, BERE O

DaLF g =AM (S HEE) .,
MR REE S 27 v a =27, 2010,
pp. 69—72

3R Y
ET7%/7W&77(\W%%)
WG KSR D A 3 = X A, 2011, pp. 2
—7

@ Y| RIEHZ, BRAZS ., SiRE

)y & IR - 78 R BE
U SSUWSNEN RS

(i) | 158 &

6. WFZTHLAR
(D) AT s
SR REEE (IZUMIZAKI  MASAHIKO)
Wﬁk%[E?B@ﬁP
ZeE A5 1 20398697



