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F7-  MEIR I EE (Sleep Latency:SL) it
HREEAS 25.2+4.8 4y, LTOT B 76.9+
16.0 43& LTOT B THE (p<0.05) IZfERL
TV =(Figl),

o i BB HE 2K (arousal index: Arl) (358
BT 11.3+2.3, LTOT B2 17.5%2.1 &,
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Table I:Clinical Characteristics of Control Subjects and patients of LTOT

Control LTOT p-value
n 13
Age(year) 70.4x1.0 72.8x1.6 ns.
Body-mass index (kg/m2) 25.2+1.6 20.810.7
Total sleep time (min) 388.1x15.7 288.1x31.8
Stage N1(%) 9.3x1.8 30.925.5
Stage N2(%) 54,4168 50.0x5.8
Stage N3(%) B.3x3.4 0.1:0.1
Stage R(%) 10.1x2.3 18.81£2.0
Latency presistent sieep(min) 25.224.8 76.9£16.0
Sleep Efficiency(%) 72.712.8 45.623.5
PLMS index({events/h) 2.311.4 4,51+1.2
Apnea hypopnea index(events/h) 1.9x0.6 14.4%3.9
Arousal Index(events/h) 11,3223 17.522.1
Sp02 mean 94.0+0.8 94.520.7
Sp02 min. 89.3+0.9 B7.8£1.1
Desaturation index 1.320.6 57813
Ph 7.43=0.01 7.41x0.00
PCO2(mmHg) 39.0£1.0 454432
POZ2(mmHg) 90.0z2.7 T7.412.6
HCO3(mmHg) 25.2+0.5 28.0+1.3 n.s.
Prediction of PCDZ2(mmHg) 38.6x1.2 45.2+3.2 n.s.

Valu:x are mean +5.E Frediction of PCOZ2 was calculated by a formula of PCO2=2.4x{HCO3-]-22.
Hypercapnia patient: PCO2>=45 mmHg Statistical analyses were performed by using the
commercialy available software (StatMate 3 ATMS inc., Japan). Data between two groups were
compared by Cochran-cox

FiG. 1: TST, Sleep Efficiency and Sleep Latency of the PSG data
in 7 control subjects and 13 LTOT subjects

ST Sleep Efficiency Sleep Latency
min I!(:{_},US e ol mm P
450 L1
4 0 =-
i ol
LT L1}
'se)
0 »
180 o
(L1 20
o It
L Control LTOT . Control LTOT I Control LoT

TST and Sleep Efficiency were significantly Lower (F<0.05, P<0.0001) in the LTCT Sronp. Stezp Latency

was 769416 00 mins in the LTOT Sroup and signifianidy bighor (F<0.05) than thag of the Zcned Greoup, whizh was 23, 2448 miny

LTOT BERENENAE (p<0.0D) ICHET #ERL Al OEICRAEEEZRDRI T
hHot= A5, SLIE N BED 36.7£10.7 S iz0L H #F

LTOT #E#fijuh @ EEHET Hypercapnia Tid 123.8+18.8 434 HEEA YA B (p<0.005)
(H) # & Normocapnia (N) £ 2 FElIZ4¥ELEE (R L Tv/=(Table 2, Fig 3), =5iZ
B4 Ak, TST.SE (N1, N2, N3, REM @ LTOT #.#® 62.5%Z PLM £ & L (Fig 4).
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FiG. 2: Stage N1, Stage N2 and Stage R of the PSG data
in 7 control subjocts and 13 LTOT subjects

Stage N1 Stage N3 p<0.005 Stage R

~ p<0.05 % p<0.05
12
- 20
a5 1
0 2 %
25
20 o 0
16 4
10 5
5 2
]
g Controel L1071 " Control LTOHT Control LT07

%% stage 3+ 4 (N3) was significamly fower ( F<0.005) whil: Yestage | (N1)
and % stage REM (K) were significantly higher (F<0.05, F<0.05) in the LT2T Groug

Table 2:Clinical Characteristics of Control Subjects and patients of Hypercapnia
and Normocapnia with LTOT

Control Hypercapna Normocapna Control vs Hypercapnia  Control vs Normocapna  Hypercaond vi Normocapnd
n 7 6 7
Age(year) 10.441.0 71.0£3.0 743415 ns. ns ns.
Body mass index (kg/m2) 25.221.6 203410 212409 0.0276 0.0433 ns.
Total sieep time (min) BBILIST 292.1155.8 284.7439.1 ns. 0.0302 n.s.
Seage N1 (%) 9318 35.5410.9 210446 0.0257 0.0038 ns.
Stage N2(%) S4.4268 47.71411.3 52058 ns ns ns.
Stage N3(%) B3+34 0.240.1 0130, 0.0487 00316 ns.
Stage R(%) 10,1223 16,4235 209222 ns. 0.0057 ns.
Latency presstent sieep(min]  25.224.8 123.8£18.8 3672109 0.0002 ns 0.0016
Sieep Effciency(%) TL7128 439240 47.0:5.8 «0.0001 0.0017 ns.
PLMS index{events/h) 2344 £.5¢2.2 280.7 s ns ns
Apnes hypopnea ndex(eventa/h) 19106 13,748, 15.0£3.0 ns. 0.0009 ns
Arousal index| events/h] 113223 1744256 17.523.4 R 0.0009 ns
Sp02 mean 94,0408 957412 93.640.8 ns. ns ns.
Sp02 min. 89.3409 BT 87.0£1.6 ns. ns ns.
Desaturation index 13206 42114 T0£22 ns 00256 ns
] 7.43:0.01 7.3840.02 TA340.00 0.0287 ns. 0.0219
PCO2(mmiHg) 19.0£1.0 S4.4446 378815 0.0047 ns 0.0036
POZ(mmHg) 90.0£27 T7.7436 772441 0.0173 00219 ns.
HCO3{mmkig) 25.240.5 320416 24.540.6 0.0012 ns, 0.0007
Prediction of PO02{mmHg) 386412 54.9439 368414 0.0012 ns. 0.0007

Values arz mean = 8.E. Statistical analvszs werz performed by using the commercialy available Software(StatMare 3
ATMS inz., Japan). Ltz batween threz groups were compared by cnz-way ANOVA,

LTOT BETITAPBBREICH LA MM OEGE  (2hZ, ZER{LIRFE S E (PaCO,) 38R
i) (periodic limb movement ;PLM) Z &R (&% &5, TOFESOEFEMIEDR
MM IcABN, L, PLM 8L R, EANIZHRERKICHD, Zhb
Arl EORIC I B@E AR e olz, DOBRFOLHRRBLIUHER, S6| :frtl?&
iR o o0 {6 A 32 1 4iE OO [B] 8% & F- % Dl B &
5t HAIZTE ""ﬁ%##ﬁ&f»ﬂnbh%
1B PEIRYIER AN 42| 235\ VTS RE R MUAE LAl BEFRAEE LRI &PaCO,%&
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Fig. 3:TST, Sleep Efficiency and Sleep Latency of the PSG data
in 6 hypercapnia subjects and 7 normocapnia subjects with LTOT

TST Sleep Efficiency Sleep Latency p<0.005
min % 0

430 NS 80 160

o : NS -

wn bad ﬁ Im

o 501 100

2N - o

150 % o

({LY) 20 »

5 10 =
’ Hypercapnia  Normocapnia ) Hypercapnia Normocapnia Sy Hypercapnia Normocapnia

The 6 LTOT patiznts with levated Faseline F202  (F2O2>=45) (Hvpersapnia: H Sroup) and 7 patients with normal
baseline FOO2 (P202<45) (Normecapnia:N Graup) matched by age, hypaxemia (Spo2<90%) was not <Fserved
during steep in Fath groups and SL was signifianty higher  (F<0.05) in the H Sroup: 123.8418.8 minx in th2 H

sroup vs, 36.7£10.9 mins in the N Group. TST. SE. N1 N2 N3, and K did not differ signifizamly Fatwean the v
Qroups.

Fig. 4: A ratio of PLMS of 7 controlled subjects , 6 hypercapnia subjects
with LTOT, 7 Normocapnia with LTOT and 13 LTOT with LTOT

Control

‘ b I
| .’

LTOT
vermors | -
o
Hypercapnia 66 4
ll.l;"f: Ill.;lf.-l- _Zl]u; M.;l".‘- ;.0‘.}_ 50.;1‘} ;Hl‘:'t- 70 ,;'I%

FLME was <ksarved in 63% of the LTOT patients with espzcially high FLML comgplication

incidznce of 66% in the H Sroup, but therz was no corrzlation of this finding to sleep intzrruption,
EEGE T HEM 2L, LAWK LM PaCO, ITFFEL TODTTREMEZ B, 2817
fill T2 G5, HEIR T OBRELT  T5@8M48978 PaCO, 28, ZHHDBED
BIA20ERLS, T7xbb, EMREIC  BERREICOR2DEEE 5 2 TWAEHIC
Lo TEMFEMEZELEHEIASA, & I SFBARHEOR SR HER,
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18 14 PH FEAE it 4% BB (COPD) 72 & DB MERE
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LWEREEMSEALE LA ENHHIL, HE
AR o oD {15 Pl 06 o SiE 1 BRAR MEREZ 5T L IR
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TdHD.

£ | | HEIR h DEO, L fiE A B8 35 F B
LL TR WA FEH v (Long Term Oxygen
Therapy : LTOT) ¥ 7= |X 7F & 8 ¥ % i&
(Home Oxygen Therapy:HOT) 23 —#%#9(Z
Wb TV A, A7 IS 25 HEG9.10(Z
THIELTOTIZ B AR L DO EEFH 43 JE (PaO,) T
HE XN A MW A~ 4 (Chronic respiratory
failure : CRF) BEF B I VLA ZBH BV
T, KHprE, HERBIURERSORAO,

WL EFBoLIZEY, B0, MELRTFL,

BEOAETEOKE (Quality of life: QOL) T
HEAmETHL, T2 HOMFE (Oxygen
supplementation) % ¥ H ) L4 5% ThHD
112 5T, FOBEIGL0. £ 5 RITK R
BO®BRMO, 5 EEXEALLRNS, i
THAE P RBERR B (2 351 50,50 1E O FFil
BTl THRESH TWAOBRERIRTHS
a3 UL, BEIR 2381 A0, MmAE D [E]
WA CREBEFOMEROBEANFEL TS

L) IR AR T BEC | 3 TR TP D 2
205 2T BELVL. KHBHO R AR
[Fol-BEOFEBRVIEBASNTY
5, 2O N, BERP OEO,D I % i
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RRLARICLIIMTAEE OB ELE
A48, BRI EORE LML TR,
BENHD, 2O I EFH ORI
I&, B DR LERRVEE R OEE, WE
EEALAERDIES AL, R RAITABBEZ Y
R ZEERD, BAAAIZIZO K EOH T
TEERMEAHERF L 2 2V L S D I
2z, #BhRRE BT HERORELD
fﬁ‘("&l{ \[1-1.15,1&1".-'?‘J

LARTT, 3k 4 (ZLTOTHEAT * OCRF B B
(BT, RO, MAE AR EIC LV e
LTWABICHLELLT, A%ICRIFR 2R
B B AT Fl2R%L | BER O
W, % e AR AR Y 7 7 7 |2 L~ TR @A
T AL A8 TORKE. FHEFIT
IELTOTHEFT =L - TIEO, MAEA S L T
WAIZHLB DL T, IEIRAELIIREFSNIT
19, fEE N TR0 A % (R M 2
FELLHEL TV,

ITER % 1L, 2O X0 MFEREDOHT
VIR AR e A HE R L R AR VEBIZ XL T
FEEANTFEREZRATVWDE, FRbDA
FVEERB TR LR &I ERIE
DL TEDBBLNDDHNIOWTITRIZIZH
BHNTRRLY,

bz, a1t LTOT o E A K Tilbt
THBYEER A SBE BV TIE, HER
ICRIRZFADHIDHAHEITEBLTVS,

— 299 -




ZHETO#E TIL LTOT2E 45 COPD
BAEIRE N LEB L TRIRR B O fiR
B Asd Y, BEZ 2 HHEE AN L V(181920

E6IT, LT LLIFR R KRB 70 i &
BETH, FIR, LR, B PERSS
bNDHZLEN BB,
ZADBYERER 33K BRI (I T HHEIR
BEEICBTHFAICHLTIE, L2 GT
MEAR AR AR KRS T H LA
TRalpole, IHFEOBERS AR IR
BICBWTHLHRALLLRERTHHLED
WEBHMRENDLOOD, ZLOMERH A
FOPIRLIITIT, D7eh o+ i ik
ROERINFHIE A SR LA | FIRO

2R A PEIRA RH5 CRF B ICXL,

MERR L B AL FRL CHEIR B4 545
ZEDORIFFITBL T, b ilE R A
TEHLIATHD, Liketh, L TAHM
IR TR T=0IZIE, R AR 2R EIC
B TIHBEIR Iz %2R TR 3K
Az LR IE, S50 AL Tuvee
IRIEBIZBWT, BE T ORI EAZ A2
LTHBLELDS,

LAl | 1@ PERPIR IR AR 235 1T D HEAR K
EAZBHRHET, Lhbr—F oo
iDL — AV T, FFIZLTOT EfT
o 018 14 R AR 4 FB A 0 BEENR AR 45 Lo et 1
%, R R E O 23 A MR A4 B Ay
e EH 3D THiTH 5,

F 2T, ARWFGETIIREE % & To 44 7 BEAR
RVZF7 (PSG) REIZL->TLTOTHRE HE
11 50 OB A% R W A~ 4= KB 0D e IR Al 32 4- 5
flfiL . BE&EDIEATE, i8R
12X @ECO, MAE A MERMG I 5 2 2 E
IZOWTRHL, ThETc@EShTWA
Mot Fiirm R e,

HRROZ L, ARFFEOE B #3182

# CO, ML fiE ZSCRF AR FH OBEIRKAEIZ X D &
AR B % TWADDNIOWT, “Aid
HOREE S DRKEIRR) /77 REIC
Lo TEBMNIFEMT AL Tho7 -,

— AR R A B AR ST RS TR
WrEin a8, W o ERLIEO, A OF
EEVFLLIZIAT, BCOMAEZE LD
EEITRVLDIZEL TS, EDT=®
PR AR OERICIKSITIE, 2TOCRFE
HiFEOAHTHLLLD, (€T, #CO,
MIEHDHWITHR KRR 2O MERICEIZT TR
BABRHETARICE, O 52LIZEST
{EO, i fE DA FIHEA PRV ERSL L7 KB
TRT24 8155,

FIZC, AW Tl =W EicH -0
A & EICIEIR I O, 2] AL TS LTOT
BEZREL BAERICHLEFEYIC O
R UTRIE THRAGEIRFE 21T :tm_a
(2D, FEIR PO O, MAEIZ >V TIREW
IZhlenT, WEEHIT—ED O, L%
HEFFL TWAZ AR EL T,

Sh\z, MER IZEA 5 2 Bl Bk
BT —F VORI E OB FEA R
W CRF B (281 DMEIR oK i
DR RIT DD, WEREC BT
HERBEA A (HCO,)) i B IEIR 25
DLIERDORTRIEL MR THLEEZZLN
HR—RAFA PaCO, T HI % H T
A RICEOHEE L7z, —ARICHERR o (i3t
K[PBEFAIZHIHIZ A, PaCO, X008 il
ZEDEZBZONDD, AR TIIRERE
ZHRHZRO—EHEL TIT272bDTHY,
2B O E O IEIR h OB R R A 177425
ZlAeEhiE L =2 BEIR B oo W URER i 3
fibihote, £Z T, HEEP D PaCO, f
O RERR b O TR IEEHEE T H 2 21X E

- 300 -



#THY, LVRWIM O PaCO, iz RRL .
Tl RIFMZ2ESTHLEZLNS HCO,
OEEIEDORBEHETHILELLE,

HETEA D, REIRIEIZBITS PaCO,
LI, MEIRG O PaCO, BBIEEFE L2
ALEEL, LTOT BFEOMERPIZHEITH
PaCO, L _AOfii SRR Z R AL OT
D, Lol ZOREEMAH H BEBSLUN B
OEMFERIBHOEICHFETHILNG, HE
IR OEBRIEEBEICKBLTNDLODE
Ez b, AR TIE LTOT MITH 08
A Il AR 42 BB (T 36 VT 2 2 T o e S A 45
13 O BEAR IR E B L Rk Y — o L
AT ENHLME oD, OSAHS (ZABI
AL episodic DT eyclic 7RFER A<
CMTRRTHHEERRUES TR, BRER
LESTHOLND, FEIR RO REIRY
EICHEIL TV,

CRF B OREAR S IT & Lo
35 T HEMR BRI (TST) A3 8L, & BE IR
(stage N1) 2326<, VEMEAR (stage N3) 237072
Vo, E7-, BEIREEEF (Sleep Latency) 23X,
BOMIC AR ETICRER A EL TV, R
(- MEAR 2h 48 (Sleep Efficiency) 23U U
SR EBA LT REL T, ZLHTHL
Tz ol-, CRF OER TIZAIRREE LS
EHEE, &6 SRR L OMEREE O
FTRAZETHZ TVWAEWVZD, Zh b Ok
IR EOHFRIL, VDA RIRIESH DI
il B i 8 483 0> SR i 72 REEBR M 382 P R T
HY | ETHUE LTOT MEfTH® CRF B
FIZEEOREIRMEBE THHLV IIEN
TE&D,

F7-. ANRBEOERKR H PORLAER
EHRADH MR LREE CHONDIEIR
S TV A3, CRF B CIIBEELDO Ik
AR LN otz ZOZENE, HERE
o FIZBEEILTWALOD, CRF #i b

IREEE (TR A2 R ICER TS, VbW
BRBRIEDTNLIZRBHOMHLLARVY,

A BB TCII<—2FA PaCO, Dt
B L2BEIC AL THERL, EORR.
~R— 254 PaCO, #fED H BET. N BELY
& HEAR BB A3 ) B THD LV VIR RE /T,
O RiTE CO, MAEAHEIRM (LD
FERIARVEHZ LE T ST O RIHENE
WD, & CO, MIEAErOMERESZ S X
HEBCHTIBEOHELLTIE. &
CO, MfLAE 2 {45 BF FE Y R i 306 R0 FiE (5% B
D B F TlIustageNl AFHITHE AN T
hot-t@ESh, ZOKIEAMEICETS
CRF fil: 815, /=, @ CO, I REEH
7e 7w NCITMEIR B OIE R AR L2
WECORHBHD, EFTOME TRV, Eb
(2 CO, (39 R E AR (arousal) DJFEE L7220
55T HREONLDHH, S EIORT T
Arousal Index & CO, DRz —EDBEFRIT
Rbhiehotz,

ABTORFLL T, FRALITHS L
AT BB AG &L 7= Al ) R RO MR o oD R
LBt L~ OE MM TRV IE,
frFRAOEC B SR F £ 5O P IERIBL O
Ba{Thiehoto iz b, # CO, MfE
LEEREEOFENERMEELRTLZ
LIZTERW, Sk, ZhbORER A E R
(I AT, MR AR 2 B E OREIR K
EOEIZH B LM ERiFEITILE
Bdbb, —FH, ARWTIEHE LH#ESh
Hri— A5 PaCO, =LY, CRF % H Bf
& N BHOOBEL THEEZRAA -, TEEFIC
FmEn-miki s H&50% PaCoO, fli,
HEEIC LD AR R S RN — A7
BREAFEORELZT T THEREICENLT
%, LinL, EREEAAVIIESITITEKL
RNt A 245347 OBk pH 13
&R A5 Tr3 A Mo PaCO, filiz B4

- 301 -




HLEZLND, RIINBICHLTHED
Sleep Latency DA EIZEL. TORED—
SAMBHEAY/: PaCO, BfiizdH 2 FTHEM:AS
RMEEITE,

72, LTOTHETIX 16/ 104 (62.5%) (2
& 304 00 fil D 5 3 23 R S48, PaCO,
OFELITEME TH -7, EIREE BF
(ZEBVNT, BEIR R E O R &7 2 8 ¢4 00
f% i Wh fE % ( Periodic Limb Movement
Disorder: PLMD) O A2 ¥ TS LT
DX Guilleminalt 529 T 0 | @44 RIREF D
IL3%ICPLMA R B L8 & LAA3,
Colemen & |48 i i 0> 3.5%26.27 | | E£7-65
UL E Ol D18% 8z Bbn - L
LTS, AFRIZE1TD PLM O B (3t i
72 AT D35. 7% L X TV D, PLMIZNIK
1 7 R 5 R0 Bl A o0 JB A [ B L
HAAZLEy FOFERICITRER 9 | 2B GE
% ARG T Bl AT A A~ O ] % A3
i Eh, BB RBOMEIMETT5
EFZEZHENTVAB, - FRIRAEORRRI
ZA R R IZ > TIHI X0, BEIR &
DIERCEIARIE , $kEOEB L —HL T
WAHZEND, HPHEERAEDO MM EFR O
& WML ZE Bh S PLM O ] 38 0 7 HH R g 5
LTWHEEZEZBNTVWABY, ARRatox %
LR H TIHXPLMOEZKIZEE TS
PSG i RLIZ4S 8 Tlro7-DIZ %L, LTOTHE
OYHL EITRO NI EITEE T RE
ZEThD, Lol Z0RIK IR RED
FEEIZfES | FER I 7 Y | 3DV TR
IWHEDRERIEITAEZONLHL00, &
B C A EUDRE &I 5Tz
ENG, PLMDO G ERBTHILILE S
TRWEEZ PLMO G ELVHFBIA L

&
ARBONSEFEIEILVETHY, OB 5
Lo TREMM OB O, MAEIFIZIFMHINT
WA IZHHZEME, PLMEE CO,, (O,
i iE DR HE T R L 2 Zedvolz, LA,
PLMDO AW T, A& LDaEMA
MBLELEZOND,

MER S EBOFRIRICEAL ToO#ELLT
X, ARMOMRIIEERLVD, KEX
i BBEIZOWTOHE NI R1HHA, 1K
AR R R EA A T AEBTHYH
EBLLTRITHS, — . Ao ER
G Lirol-COPDLARIRE S| Z T HBO
OEDEEZLNTEY, —RER L HBL
TAMRAE DB E RO G2LHEXN T
%, LAl COPDRE OFER (39570 F i
FElz LN $72%, GOLDD 4y IZ451 HStage
20 OB TTRBEA R MER IS5 TER PR
R T, MR AIEE s BRI
LA G BELZVRY T 2 H P 2 BER
T HIEEOFRREESECHZLITEN
Tind, Pl il X% - R LA
Ehauiesh | IR 2R 5E R (A3
RiRDIFE RNz DI L3760, Zofh
COPD®HEIR IZB+ 28 & L L TILH AR
DPa0, DA T 1 £\ Ve | REMBEHR 5 D {5
O,MAENELWF AL LB ESL TV
@), UL, LTOTKafT 5 o> B AR 4§ 255 (= B9
THRETRONA,

SEOBRBCTHLAL -T2 LTOT BF
> e IR e A (2 ot BT L THWIR Y
(N1+N2) OB G HBEFEAIC K& L, BEIR
¥ (Sleep Latency) 23&<, E2EHRE,
Tt THEMEIR M (TST) (258 <, MEfRZh 3
(Sleep Efficiency) 2ME7A o7z, ZHHD R
X 2L HF OMEIR Y — 28
L Tu=,



REM HEIRIIZ &, 2 TORERS . O, %
Gz ko> TR SR EAFHE (SpO,) A% 90%LA k%
RoTWAZLARERINTWS, BRHO
*HRBETRBWTE, FEELTIE 0,135 %
12K, PR AR 95 72 L DAY S0 - Y ERRY
AR ot RHE B ORRREITICHESTH
[RENRE(LTHZ LT 5, FLWE
ERLEEEN5, XKD COPD DREHR
(B4 A2 Tid, LTOT ¥ AR oo BEdR 1A
fiE& ML TV EA%, ARFTIE® CO, I
SEDOA B ZRER L CHREMRR B D&Y Vo R
e,

FOFER, IR OB PCO, BELHEESN
= H BEICHBWT, BEIRERE A IER L TVD
Zepibhol, il EIX PaCO, D EHIZ
LoTiEEL ., WA k> TINFE T 5, TE-o
T, EOAE MO0, MEIREF O
B S LS PaCO, # EREE  #RLLT
A 7 i o 538 0 2SR B O FFRE (22
RMHEZEZHILELTED,

fa i o ME - EREHFERLT ORI
Chemical Control , Neurogenic Control
Myogenic Control®3-260ThHA3, b
W4 ADIEPaCO, THHEEINTVHBY,
LTOTAFIZHWT, EERITPCO,BE DX
NEAEL, BT (= REBL TSz
TIHHEEMNLRIEDSLETHY, TDRRIZ
IHER AT TRV IER B T EICZL-T
CRF ¥ DOREIR P 1ZPaCO, & i i it S 512
| AR B s % R (23T 2 T A VG
NHVENRDS, o, M AEBRMERIRS
OBERICET5FMRNb YL ETHS),

INBOBEEMRIESTTRbhAE T,
F O L/ E T REETIZHD, ARERY
DFE R0, #h CO, %5 CRF 11K O, MfE
DA A L TH AR S <ChEIR R ] 0
G, TRREIROFL DA THD, Tt

BEAR P oMl IEM &2 LD PaCO, LA O
RELZ T TWAAEM NI LHEESH
5.

& o

CRF B3, 8 CO, MLiEZ {45 B A 1
Tk, RS ICIVERT O O, L%
SpO0%ITHERFE N TV T, FE47 7 iR HE
RAAEONTHELT, HEORERNEBE
DOHEIRM A CICE T D RE D BE THD
ZENH ALY | AR ORI THBRIT
BEHENI=,

A5z, Bl THiBh MR &UC LY AR 5T
N EL, WMESESE LD LGS
(EAETHT e 0, 8 o AR B it i 8
SUcLABERMES L CRF OREAHOR
MEREICB 535, BELRERTHSTHE
MEASRMEE LT,

%72, CRF B TiX PLM O & fFR 3 RI4F
OB EFEITHL, AL @078,
IR SE~OEENEBIBERIN -

BEEE
WRIERBEIC WOz nWi=Euniz N
Fl+FEEkoSES AvcEE+RLET,

fie

AT FROER CRELLE,
KEMRIRES (APSS HALFE7)
AAMRBELRE (R

Eio. BMIENEIC BT THB,

BE Lk
(1)Mortola JP. Hypoxia and circadian

= 303 —




patterns.Respir  Physiol Neurobiol.
2007 Sep 30;158(2-3):274-9. Epub 2007
Feb 13.

(2) Catcheside PG, Orr RS, Chiong SC,
et al. Mild hypoxia does not suppress
auditory arousal from NREM sleep.
Sleep. 2006 May 1;29(5):619-23.

(3) Fleetham J, West P, Mezon B, et al.
Sleep, and

arousals, oxygen

desaturation in chronic obstructive
pulmonary disease. The effect of oxygen
therapy. Am Rev Respir Dis. 1982

Sep:126(3):429-33.

(4) Fleetham JA, Mezon B, West P, et al.

Chemical control of ventilation and
sleep arterial oxygen desaturation in
patients with COPD. Am Rev Respir
Dis. 1980 Oct;122(4):583-9.)

(5)Han F, Chen EZ, Wei HL.et al
[Influence of different sleep stages on
respiratory regulation in normal
humans] Zhongguo Yi Xue Ke Xue Yuan
Xue Bao. 2004 Jun:26(3):237-40.

(6) The AASM Manual for the scoring of
sleep and associated events AASM
Manual for scoring sleep, 2007
(7)Rechtschaffen A, Kalles A A manual
of Standardized

Techniques and Scoring System for

Terminnology:

Sleep Stage of Human Subjects, US
Department of Health, Education and
Welfare, NIH Publication No. 204,
National Institute of Health, Bethesda,
Md, 1968

(8) Petty TL, Neff TA, Creagh CE, et al.
Outpatient oxygen therapy in chronic

obstructive pulmonary disease. A

review of 13 years' experience and an

evaluation of modes of therapy. Arch
Intern Med. 1979 Jan;139(1):28-32.

(9)Petty TL. Long-term
oxygen therapy in advanced chronic

outpatient

obstructive pulmonary disease.Chest.
1980 Feb:77(2 Suppl):304.

(10) H APk gad2 MAEBZERE / HA
PERERRE S BERWENA KT A E
KERESW. BERENAFFA, B
APEW 88T, BARPERE G2 2006
July: 50-51. A F 4 AN E 22—

(11) Tarpy SP, Celli BR. Long-term
oxygen therapy. Engl J Med. 1995 Sep
14;333(11):710-4.

(12)Petty TL. controversial indications
care:
long-term oxygen therapy. Monaldi
Arch Chest Dis. 1999 Feb:54(1):58-60.
(13)Croxton TL, Bailey WC. Long-term
oxygen treatment in chronic obstructive

for  long-term  respiratory

pulmonary disease: recommendations
NHLBI
workshop report. Am J Respir Crit Care
Med. 2006 Aug 15;174(4):373-8.

(14)Kessler R, Faller M, Weitzenblum
E,et al."Natural history" of pulmonary

for future research: an

hypertension in a series of 131 patients
with chronic obstructive lung disease.
Am J Respir Crit Care Med. 2001 Jul
15;164(2):219-24.

(15)Chailleux E, Fauroux B, Binet Fet
al. Predictors of survival in patients
receiving domiciliary oxygen therapy or
mechanical ventilation. A 10-year
analysis of ANTADIR Observatory
Chest. 1996 Mar:109(3):741-9.

(16)Muir JF, Girault C, Cardinaud JP,

- 304 -



et al. Survival and long-term follow-up
of tracheostomized patients with COPD

treated by home mechanical ventilation.

A multicenter French study in 259
patients. French Cooperative Study
Group. Chest. 1994 Jul;106(1):201-9.
(17)Listello D, Glauser F. COPD:
primary care management with drug
and oxygen therapies. Geriatrics. 1992
Dec:47(12):28-30, 35-8.

(18)Rabe KF, Hurd S, Anzueto A, et al;
Global
Obstructive Lung Disease.

Initiative for Chronic
(19)Global strategy for the diagnosis,
management, and prevention of chronic
obstructive pulmonary disease: GOLD
executive summary.Am J Respir Crit

Care Med. 2007 Sep 15:176(6):532-55.

Epub 2007 May 16.
(20) Karachaliou F, Kostikas K,
Pastaka C,et al.Prevalence of

sleep-related symptoms in a primary
care population their relation to
asthma and COPD.Prim Care Respir J.
2007 Aug:16(4):222-8,

(21)Janson C, Gislason T, Boman G, et
al. Sleep disturbances in patients
with asthma. Med. 1990
Jan:i84(1):37-42.

(22) Hudgel DW, Kelaum R, Martin

RdJ,et al: Depressed arousal response

Respir

to airflow obstruction-possible factor in
near-fatal nocturnal astma. Am Rev
Respir Dis 125 (suppl): 202, 1982

(23)Brzecka A. [Causes of excessive
daytime sleepiness in hypercapnic and
normocapnic obstructive sleep apnea
patients] Neurol Neurochir Pol. 2003

Jan-Feb;37(1):37-44.

(24)]offe S, Jansen AH, Chernick V.
Hypercapnia alters sleep state pattern.
Sleep. 1984;7(3):219-22.

(25)Guilleminault C, Raynal D,
Weitzman ED,et al. Sleep-related
periodic  myoclonus in  patients

complaining of insomnia. Trans Am
Neurol Assoc. 1975:100:19-22.

(26)Coleman RM, Roffwarg
Kennedy SJ, et al

HP,
Sleep-wake
disorders based on a polysomnographic
diagnosis. A national cooperative study.
JAMA. 1982 Feb 19:247(7):997-1003.

(27)Coleman RM, Bilwise DL, Sajben N,
et al

Epidemiology of periodic

movement sleep. In
E (Eds):
Sleep/wake Disorders: Natural History,

Long-Term

during
Guilleminault C, Lugaresi
Epidemiology, and
Evolution. Raven Press, New York, pp
217-229, 1983

(28)SRAHTRE « MEAREs (M) A2 v—
X ARIRAEMERE, PRE—MRW : MR *®
P R D EREK , 8P, HUR, pp94-99,
1986

(20)fii fLHE=], WO %, mEaR—, fih:
MERIE I A7 u—X AL FNICHEEL -
JRNE, HEMERE 92:735-741, 1990
(30)0Garcia AD. The effect of chronic
disorders on sleep in the elderly. Clin
Geriatr Med. 2008 Feb;24(1):27-38.

(31) Mosko SS, KL.
Somatosensory and brainstem auditory

Nudleman

evoked responses in sleep-related

periodic leg  movements. Sleep.
1986:9(3):399-404.

(32)Lugaresi E, Coccagna G, Mantovani




M, et al. Some periodic phenomena

arising during drowsiness and sleep in
man. Electroencephalogr Clin
Neurophysiol. 1972 Jun:32(6):701-5.
(33)Montplaisir J, Walsh J, Malo
JL:Nocturnal asthma: features of
attacks, sleep and breathing patterns.
Am Rev Respir Dis. 1982
Jan:;125(1):18-22.

(312 5E  PAZEMEMIZ I X A [ERR [
Ho MEIRMEFRZHK~ =27 L—ERNE
L T- M LB DD -, 2003;
142-145,

(35)Gould GA, Gugger M, Molloy J, et
al. Breathing pattern and eye
movement density during REM sleep in
humans. Am Rev Respir Dis. 1988
Oct:138(4):874-7.

(36)Douglas NdJ.Sleep in patients with
chronic obstructive pulmonary
disease.Clin  Chest  Med. 1998
Mar;19(1):115-25.

(377Roy C, SherringtonC: On the
regulation of the blood-supply of the
brain. J physiol (London) 1890: 11:
85-108. KETY SS. Determinants of
tissue oxygen tension.Fed Proc. 1957
Sep;16(3):666-71.

306




HEAR PR [ OB E 7 VICBE T S A%

(#) KBR3A At A = AWHFERT

S FATENV AW R

RBRFRFRELHERBY 2 LEFE ¥ — KBY ) LEEFRAT 7
O TE#H'. Ax W HH BRE'

(=g 5] et

HERHES TR, BERAD S AIT—AIX
FEIRBEE 22, 9 AlC— ADREIRIES
fRA L TWwaA &b, AIRGEZ K Ol
IREEESKE RESBEIC > TS,
2003 #E (i & 7o sl L O FIR Y
TG T FEIR B E OO L 2T 5 HER R
PR SEMERER R Ch ot £ b7
7 WE T TR SN O 2\ AT L HENR
ENHDEOMERENH Y, HEARIZEE
+TAMBERFREE RN D EEFRON
2 - PR b UM HEIREEE (203 D HF%E
NafgELiroTNVA,

R By R0 A R (MR I S )
i, BEHR A MEREE & S VSRR (P
WOMES) NEZAHAEBTHY, %L
LR R B O & BEIRMEE T
H5H, ZORBOREEZST. ML~
NS -l Ll 2 i€ 7 v s
VETHS, BE, —HBOICHNLAT
7 i R 5 S O 00 S 0 B (B P i ol )
OWHETNVE, vVA Ty FRED
BE A SIc, —EOKMMB TS —
CHICHIRBICIERE S AT SHAN
BEMEETNVTHD, ZOFET/VIIME
PORMMICIERERRELE Z S50,
FERR - BERRIEIZBIGRZ < KRR AL
T2 =0, MEIRERC O AEREFEINE
(=7 7 AR B SECPURAE R & 1I R E IR
WNEL2D, L, HEIREFEFERAER
HiohWTHEROS| Z&ICRLDITER

FLoEm _BeRETHLHLEEZLND
M, BEROEFTNATIRE _BLREH A
(CHREE L THE 6T, ZERbRFEOHEIR
E~ORBIMoN TRV ST,

b b ORERR R SEFEE AEMERE (2 X 0 ITVE
FNLORBEBRD LTS,

Fexix, =7 A0 - HERZNE
L 72273 &4 A B THEGEA | REIR - TEREZ
gt L, REERR S |2 SRAYIC(EREFE & @ —
b REL Y —CHICHATIERR S
BHEE 7= (4%BH 2006-014729), AT
i, 2 D MEAR B MENTOR E (R RE OB AT
WETFLERRA VT, BEIRRHEFE
SEFEREOREABRTI LA ENET
Do

x4 & Frik

(1) @4

11 B> C57BL/6CrSlc FHty~ 7 A
(K8 27-30 g, AREBRMEHRRSTH)
FERALE. <=7 A3, BE 22.0%
0.5 “C. 12 B[ o> BH B 8 30 C Ko R
fEkl (MF 277w b, AV 7 VB
IR LAkZFEBRICERSYE
f-. E£7-. AWETIT 2 hERIZOWV
Tid, FEBME%IcBT 2 ERSD
EWIZBAT A RANE (HIB.6.1)) (Z
MV, YR EBRBYERSOFE
ZET, RBEHTWS,

(2) FHl7 R OBEIRAFAT

- 307 -




WERHF v i —A (rm;};i e R
HZEM =R 70—

(=1
ViRE

~r b2 EHF—1 (50 meg/kg,
BT T~ 7 A (ZHaE - FhEALRIE O
HEE WAL, BEF ¥ =Tk
WLWTH) 10 BEIE S E =% iea 7 v
YARA—AORES—Y (K1) ~BL,
IE 4r — 7 % ke L TECH REIE & &

i.p.)

7=, N4 « ATEAT I, HE, 7oL 5 —
WLEETE, A/D ¥R LFeE L 7m, NMiAReT
|2, Linux 0S (Debian #t) bET{EMIL /=

BlEYZ b7 #AWVWT s HREOT—
ZE | =Ry b L, BEE & EN DM
¥R - B L TH Ry 2 %%
B, /L LREHR ) OV L ABEIR O VTR
MMCHELE, £/, DD La—F—

(RD-X4, WHE) ZHWT, w7 ADFT
fhae=21Y VLT,

z) {EREE - m IR R R
REHA (EF 47.48%., _EE(LIR#

5%; Z04R. 47. 52%) DIERICIX, v A7
g—al ha—>— (MC-3100E, LINTEC

) ZRWo, BHELE CBUERFIZT A
RorAhbEHE~A7on—ay fo—
Z—IZiER L, BRIz T Lud—h
L7 — F7 44— (RAE 3K, ORION £f)
Lx7—7 4% — (NAF-102, ANEST
IWATA 1) RUSAA NI AT 48—

308

BEAR AZAfT L

AT

LA/ AT —LOHEE (%)

1

WA L LEEIR - LEEIR

i 27.6

)]

(NAF-602, ANEST IWATA ) Zaf L7-1%
(= n;ﬁw~6~$ﬁﬁLﬂ.%¥—
VA, B4 5L CTRAH R ERKLE, =
/huwfwﬂxrﬁ%/7b¢17?m
WL, /> L SRR R O L LR &

ENEHEIT 0% DL CRET A%
ER L, WREE 'Hl’si;-' Ehi=HEE 100%
DMESR T2 BEHAIZK
7 [ Pl e 1-',=f'j-f}-iii 24 BRI & L=,

$

g

KA EEX

(4) 1 B OF i o0 8l i

M e i P L, MR, 5 H
#%. 10 H#ZICmE %, 10 B # i b2
H5E L7, fE0RE 3/ 84 A 6
H-BF (MK-2000, =ETHEM R (SE) £ H
Wy, U o Bl E i B ELEE (7
AT A b PROR MBEEHEE o~ b 24, R

= FUbSENFEERT) 2 e

(e

e

<7 A0 T4, BH#HIE L BEHE
T8 LR, — BRI 96.9%7E o7,
MEIRMER RS L - T, HilickBiTs~
D AOTREREM A L2 (1), BER
FEREE 2~ 7 A THERTS &, HHE
icmEZER L, £OLERIZ5 AMO
BRI % baksE L7- (M 2), ol
JEIMET L, 10 B&ICITHERAIOME T
B L, £/, 10 B#EOmBEEIX, %
H‘r’ii"{ = M CREAR PR fEE A B
o7z ([F3),

(=7



140

(A)
120
100 —h_"“’"_-'_‘
2 .| e
-‘E’ 10
|
L *k ok (B)
120 /._'____-k
/'/ \K‘
100 ¢/' /,"—__
C 80 /,//_/9—____*1"-5“_\‘.
E ‘/_// °
= b Q{
- 10
20 1
i r;i.' FE‘H’.‘. T L% :’-‘E_li‘f_c 10 Hi%
2 -~ ABERMEYEEE 7 VICBIT S0
J£ (BPs:@. BPm: A, BPd:O.) OZ{k
A) VIt EE, (B) (3 HEHR FEURHHL ?HL& %
L ER, A (TEMEELE TR, *
* : p<0.01 (n=h).
&5
GER DO R SRR B 5T X D HER
FEW [ £ 7 vz BT 5 OREIR - ﬁ:ﬁ'ﬁk
TR < BRERE N RITIRET 2,
'@Hlﬂfﬁ%ﬁd.)ﬂ_@ﬁi&f‘??’“0>%’#é‘¥f@ C
v, OMFEREORELEZADHI L
A, @85+ HREDRAE I

< {fi-?'a’_-‘ﬂ D, LELMBEARET

Sy
TR ¢
—_
&

L
.
7

fEAREF DI EEE I~ 7 A2 ‘_: J*J .
b b & [RIERLC 8 L B O e % e &
2z 0hi-, 5#%iIkx 2REF/ z’
T hwORR 2 Ty bEH
W BEIRPER EE T 7 L EBREZITV., K

160 4 p=0. 027
140
120 4
% 100 4
£ 80 1
E 60
1
40 4 ‘
20 I
i} . -
oHEE FRIETRAE T10 Hi%
E3 7 AR MEE T BT A0
FEEOZEE
RN, /A~ IR R
(n=2-3)

R OFBEORET L~ TOMRHIZ
Ve LATA[ELE 2T,

i
Tulﬁ

AHFFE CHR L7 E7 /b, BEARFE
MERFEEEORELZ LS HBRLTEY .,
FEIRIE EE (2B D ikt o @ i E R
OB FRIR O FBIE A H = X A ORI IS
ICHDHHTH S

309 -




P R P B P T (R (3 1T 2 TR IR D R BB

—EYET NV EHRNT—
LZARSTERKERNRTE B
(NI EE® - R KEEt &M % AmfE—  F)IHR
AF 5L
IXUwic MEOHIMEEZ +RICXFFTd=E

FA 9 Y Bif AR wF 8E oF 0% SE (R BY
( Obstructive  sleep  apnea
syndrome; OSAS) (.0 55 5 B2
EEFEA TR MABETLTWS
AZRY v 7EBBEOMN LGk
EFThy, £ THLELSESZ
EBHLMBIZENRTWVWD, HE—Ff %
RAEMTEHEEBLTEHIN TSR
W 5 1T RE B BY o ot B T R 0 R ik
(nCPAP) Th a4, nCPAP {575
L 7= 0 thilid 2 IBE DK 25-50%AF7E
TAHEREZNRTWAS Y, £7- nCPAP
ICTHMFREENRRETSIBEFLRE
TET 50, ZORBERCAT 54
Bhiy 7z i iE(adjuvant therapy),
% id nCPAP O\ E#E#F%: (second
line therapy) [3MEN AL TUM7eL,
e B P 0% e 3 L B AR B (= 35 W TR
WMARESNDSHFETHY, 1FLAL
D6 TERERF O PR I REE S gLy,
2F 0, WA, ERMAE VS ZHo0
EREREBICEVELSNSHET
HHEVZD, TR G ERME~D®
fTReR#I/, Eub=y, AT
kKoLt ovhtosr)7Iivy=a—
0 OESEOET—H 2 BT
XD, ZOEMITIERE L L THTHE
2D TS, BERICEWTHEY

F AL IRRVA, SERMEBEINSHE
METHD,

e B B S PR 1k & % & 6D T2 0
WS AT ADOREEME R
T ENTE, RIS M FRE R i B~
DREFAT L EREBBE~D KT A
7 & D FETRIE O R BRI AR
ThHHDH, THRBTH S DHBRIE
T& A L Cherniack & ?I3EB L T
5, Tizbt Z O HI#E S 27 b
HIEESHHZ Lok, AR, P
WAEHT, HERMEREE I8HEL 5
b

T4, C57BL/6 < 7 A |3 HERFIL ~
7 AET L B, PR AT LN
YT EAWEINR
TWaA ", BIEEGERRE ISV
THREINSWITHRZ L CRRK~
DT IR INDIEEER TSR
{LiREA~ D A5 2 =56, FRER
{LiFIZ CHBTBL/6J ~ 7 A T3 HEREN
EEUEMMTFRERET S LR
BanTwas ¥, —H AlJ v AT
IXEE LTIl &2 2 5,

PLEoOHR LY, 4B, MERFET
W AENRBE (2 85 T 5 B ik O W HERE
[COWTHRATH7=HIC, C57BL/6]
TDAkEr b= IARBRTI=

......

- 310 -




