IERR B M SE e B (SAS) (BT D
KRR ZE O ER T (F2H)

PR OERT EHA ME 4% —=" im R
gAY
LI HEERHE

FR B 3 RS L~V 1 ARG O R
FTrERSN, BRLERSE, ASLKE, ~T 70
v ESR AR, MRRNET YL Lo TES D,
JTAE ATP O e B FEY T 3 D WK ER O W Th it B A4S 4 W
BEAR o O R EE R D FEEE & 7 D Bt RS ST
ARSI e L LLAT & v SRR e B OE R SE 5 RE

(SAS) i1t DA X OFHE & BRCER L, D
FREN# O W H IR A kil B 5 ST D IR RER 7 v F =
e (AUA/Cr) 7 SRERRFEMEREIR |- L 2 Mgk RBR 3 D46
LD ERRO2AL VR LB LTEL, 1)ID
R CHBEER A5 0 & HE S B TR R R
OMmME Y7 BELGAFRICEV.  2)nasal continuous
positive airway pressure  (nCPAP) J5#¢12 £ 0 AUA/Cr;
mTF R GHERISEA L VBB TOARETR
L. Mz CHEEEIe L OFEENMRT S, T
et AL OFED B EBERESR IO O ATP 21
ARBELTWA, L LAUA/CHT IR L 7o sk {me s
HEFEIL LIRS FE ¥ (apnea hypopnea index:AHD  SPEh R L
B EEIRUE (Sa0.) O PO EIEENR, TO
SRR O REE £ S CER T A R T
Lo THIESN TS ATEENHLY ", F 2 CHEFENE
i, SASITfE S S IRER R Y. BRI 5T A MRIE
OHEEII L - TREL S L OEHRE T, ABIRERED
HEE LS (heartrate variability: HRV) & OBEE 2
WTRHLEY, SECSEREEL FRIEER{T o7,
1) sEE OB, 2)@E SR GESASHE) #oi
. 3) nCPAPISHH AL D fRFT.

1) JLHBERES LR
2) bHEiE K EEERHE TR B A
* TWEOE R4 IREAFTUEE Sy iEETREE

LY AR L 7o 72 B AR Fr SaOL i R L3 809% LA
FOEL SAS BA#344 (BiH324. w24 Th
%, ‘FEs 12 50 + 12 (SD) &% T. apnea hypopnea index
(AHI} i249+21 (SD) T&HhD, W Thoxt s iR
MiE5 H4 2 FCREBARBIIEES L2 DEEDCH S
R CmEEEIE, 747 0V AL RIREIRE) &
BHENTHEEFBRA LS, R EEHRRLLCY
FHIABR L7 BIEE 74, Efrsd 4 (SD) &, &
BREL Lo ESASE & OFM L L TRk R BRI 7 A
{2 T PaO. A3 80Torr L T D 2 & | b & R HEIR Y oD
SRR AR LD Sa0. < 00% & BT D ifd
DEEHI%BUTCHBEZ &L LT,

(1) FERREER SR O

R RER e B DAl (IR T IRAR 7 LT o o A
UA/Cr % v iz, TR AREE 7 b7 F = o DR
gite COWMINEIZHY L, AUA/Cr= {(UA/Cr moming)/
(UA/Crevening)— 1} X100(%)T#REN D, 7 ZTUAR
R RELBE . Crik g7 LT Fo o REAFR L, UA/
Cr momingIEA& KM, UA/Cr eveningldghighgn s — ¥
Tdhb, BEDAPRENRECHESAGRERED
PRV A AR, wWE~OmpIEaed R Y, FORIZIN-
NaOH #50 : 1OES TR L, OCTH#E CRT L1,
HESLELICHER L, ARAIE F&EOLEY L, K
hWEREORIERY ) H—F -~ o8 —PRIT L
D, EF¥rRD Y LT F=oREER7 LT F R
NFA e H—FEIIL DT, ALOHLELIKICH
oo TITV, TOEREAERBRECREMEL Lz, &
722 DN TSASEBERFTHEY VL2 777 4 —%H
ITL. JESASEEBICIIMEER S O L A g F I A—#5
A RET L7,



@ 24Wf B 2 — BRI X D LB O FEN
WYY A TT77 40— F TR T D2 F
Ao 5 Rk & RIAFIZ 240 R AR L & — LB & W T L 7=,
CHEE (HRY) [ZLITFOMEE A 20 ¥ a — S AT T
Fbie,
(DSDNN (standard deviation of all NN intervals) @r-MSSD
(the square toot of the mean of the sum of the square of
differences between adjacent NN intervals) (S)SDANN
(standard deviation of the averages of NN intervals in 5-minute
segments of the entire recording),
(DSDNN 24 iR T ONNRRE (RREIE) D 1Z e
ET, LAOCEBEECEETH L, TRHRIZL SR
B AR & I D IR MR B A SRR A B L
ZEE AT B, @r-MSSDitE v 4 - - NNRERg o=
D ERODEIEO TR T, EISHE L O EE O H
T4, WERAEEECHIIZE L T3, @SDANN (X
BET D50t 7 A L ONNRRE O EEE 0 2415
OEFERZEC, WMREESORBILEES T, AR
FRIZ LD HERRO LA ORE S ROt A, i
4EFR RO T —# Of, Ao (T~21H)Fs L UMER
O H (O~SEDREBFIZ SN TERENOIEE S R,
FlHEIRRE 42 & OB RS L 7.

(3) nCPAPYEHER 4 T faat
64 DSASHE THNCPAPEZ B EHIZ(L), QD FiET
IGFRE OMBMERES L DTS R ET L7z,

@ FEFAREYT

PTG A mean + SE TR L7, ZBERHO s
. RSO RIE SR W, IHRATER O BN LR
D> HURTER HV 72, HIEERR OFERIR S ZPearsond 4
BAREE K7z, W bp<0052HI L LTx,

7R

344 D SAS B | 114 BAUA/CT 0L, E OO
PIREEHEE BN A0, HEEEEL Y LHESL
o, HEIEEFEH VL LB L CHEBMIL, @y~
OE R PR, XSICRY YA TS T —
DR LI AHL, 1R SaO. R T O REE . B EEIF
R, I ERA 0D, FRATE TEBILE -
(57T 3mEvs46t 258, P<0.01)(F 1), L LEEN
THL R AT ER#E TrE SDNN, r-MSSD . SDANN 34100
AR CHARRERE S VB L A LA T it i,

HERTCERIZE R E N T A ML L e A K

BT AIEECH H-MSSDTO LR EH W BT/ L
BHLOLHBICE - (B, 2. 3), Rib@Ress v
T F = b E R Or-MSSDOBEF T A MR A i
(r=—0.52, p=0.002)([0 4), 64 ¢>SASEHEGRRICELFE
&0 2L, Bl LE4AZ)TIA R O -MSSD D nCPAP IS
A OB TIHEE A P BT ot (H5)
64715~ UnCPAPTEFEE I ALRREER R /e L LY E & nim,
S LIRS GRESASHE) B L ORI uE
B A TH b e S RIRH DIZ B0 E L KEHa b
BElFEERFHERIRREL L O BRSA L, Z245SDNN, -MSSD,
SDANNDIEFUIH R DA, BWRID I, W T &
& OISR 2D - T,

T HREEFEH Y BEL 7 LEEO LB

SHIRERRS O R R LB
{n] 11 23
Fi () 57+3 48+2 | p<00t
BMI (kg/m") 28+1 3041 N.S.
Hghb {mg/dl) 145+0.5 15.1+03 N.§.
PlasamaUA {mg/dl) s2t04 63104 N.S.
Polyscmnographic data
Al {r) 33+3 s N.S.
AHI {mr} 4744 51+5 N.5.
Sa02 mean (%) 80+1 87+2 N.S.
Sa02 minimum(%) 60x2 54ts N.5.
Time (Sa0z <90%)(%) a+? 06 N.S.
Tima (Sa0z <B0%){%) 4+1 1816 N.S.
Longest apnea (sec.) ! a7+12 agta N.S.
{ maan i SE)
SDNN
{standard deviation of all NN intervals)
Bh(7-21F) M (0-5)
SDNN {ms} NS SDNN {ms) NS
250 o 220 1
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2 L B G AR SR 2 1 5 B & PR v ER
FHEL, ELICAEIBRF LV LERTHE I L, &6
AR F — OEBCHEM Ui DinE s S D kAR
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U PAZE Y M AR R BE MR URSE A (OSAS) (2
BT 5 @ R A M DL E R+

REE fEA MMEAER T

xK#k TR KB (&

BE  # WL FET

XL Iz

AR A MAE L, FE & MR SRR BOMET I~ 1R
BlicsEw o, LIFUETHFRROMELZZ LR TVD
U, PHEETIRRAR R ML (REE (OSAS) BV Th, B
& ELREE T R A 5§ OV IERHER SR ETE(OHS)
R, OSASOREGER L EZ LN TW5"Y, fEo
T, OSAS (ZhiT BB BEE A 2 MUE DA 8L, BN
B TEETHL L EZLNRD, WAIZHT 5 08AS B
FHCORTICIE, MR, R O, PAEMERERRE",
MG EEY | OSASOEIERY | T x— L3I |
BURISBE O REY R VR, S REE S A LE RS RO R
HEE&t, $FLE—EDREAELIL TRV,
Bradley (5% j= LiviE. OSASHF |z 51T % Hhod &iRfg A
A I E SRR EEOFEN R/ CEETHDL L &
WS T VD, LoL, ZHETORML, Rl
¥psvbria . Ei, HEOISEM ORI TR, ®RIZ
LR A E MR B (COPD) BEMNSENRTWND
=8, ZHSA BT OEREENT A MGECRRICEE Y K
FELTWAREREESH S, £LC, HFEEHEOAHRLL
T, o EEREIEE SR LAV iR EAE L, OSAS
FEGLZIRY . B b op R A miE R HES SRS
WIS L7

R EFE

i, FHHEABF, HHOMHIR, MEHKEF OMFR R %
f5 48 = . T H P L. Polysomnography (PSG) (Z L ¥
OSAS F g2 51 (Apnea-hypopnea index:AHI >>20) | na-
sal CPAPIEFR DI & S BIEI28H T H 2,

PSG Tk, Mk, IRER, HFEN, 0L BOXH
(=32 AF—) | L EHOMERES (LAY |k
Le—AY DB, EEFEAFUEE (Sa0;) AEfHRNIZT =

BAREH AH
* IR ff| JEHTEEE  siRuted

=L, 10 Ll bon, BToREIEEy EIFE

(apnea) LiE# |, MEVLESENS50%LL R F L, Sa0m
NR—RAFA LD 4 % EET LIRS ZIEMER

(hypopnea) &EZ L T, V6FRIS 70 0 OEIEYE & (KL
@) F1 % apnea-hypopnea index (AHI) » LT#F L7z, HERE
o IE ) Sa0, % Mean SaQ,, HEEHE o 0 FEAIS Sa0s % Lowest
Sa0, b L THbbLT,

R EL, FoA PRF=RZ 7 2520
T, AAA 075 A MWREEAEELMIZTHE L,
183 (FEV,/FVC, %) <7T0%OHEIIAFFE L DR L
P I W A A Sy AT k. RN AL i T M AT L
PaCO,z45mmHg % & (# 88 & = i fiE (hypercapnia, H
) . PaCO,<45mmHg % normocapnia (N g¥) LFE&HEL
fz. E7o. BMI>30ke/nd & AT & E# L7,

B 2

B OIERT. 4851 11.25%,. F¥IBody mass index
(BMI) £30.2 +5.7kg/mf Td - 72, Ty AHL 2575+
11.2, 78, Mean Sa0,1186.08.1% . Lowest Sa0yiX, 64.5
19.6% & EAEAOSAS3GED iz, MiRERIIZIZ R E
RREEIIFED R0, FEEBRSETE (%VC<
80%) HISHIFRD B, MRS A5 B b S0l T
EOREEFRIIE #3850 7- 05 THho7 (Tab. 1) | @ik
AR AMSEIT 1264544 (42%) iR v, HEEINEE
W L. FERMEL . IBRESE <. OSAS REIET,
UVCH/E | ERFMIEASEE CTho7 (Tab. 2) |
PaCO, & BE T BH T OME Tk, Tab. 3R & HiZ,
BMI, MeanSa0,, %VC, &%+ HFERMBEAEIEDI
Mean Sa02 F G fHBEAR 4 8817 - 7z (r= —0.515, p<<0.0001),
H#izBWT, AL oRTE2 T2 TESERIG T
(stepwise multiple regression analysis) %47-> T, PaCO,
WWEESSEFEESFTS L, Tab 4 (TRT XD,
Mean Sa0, L % VCAhsr LA BER T- & L TIREh,
ZD2ZHEF T, PaCO. RO FI43 %A R Th -7z
(R#=0.429,p< 0.0001) , —H, NEizBWLT, FHEOR



FEAT D &, Tab. S{ZRF L 32, Mean Sa0, & BMIASES WL, EWELEIREC L U, BE T, A

HEHRTF & L TRESNZS, FOEERIES. o/ F <L OSASHEFET, RV &R < MK &S AME P L.
[T CRAM 0] 8E72 PaCOLE, w0 13% Th o7 (RE= MR @ T do - 7=, IIGHE 37 T, Rk,
0.131, p<<0.0090) PaCO 5 L ERYR I &7 5 &, Tab. TiZ i3 L 9 1z,
BT BB & DRI A RBFIT S 7200, A IR EE Mean Sa0., % VC, Pa0,D3[R F23Fd S 41, ISR
(BMIz30) &FEMRIE (BML < 30) (240 TRREtL FBOTEL, PaCOREDRIA % A3E (TR aBE T -
2o Tab. 6123 X 50T, MEMLI126fRS5 T4 (45%) - 7oa
Table 1. Baseline patient characteristics Table 3. Correlations between PaCO, and other variables in
Number 126 hypercapnic patients
Sex Male Regression coefficient p value
Age 48.5+11.2 year Age -0.199 0.1502
BMI 302457 Kg/m? BMI 0341 0.0116
AH1 5751221 events/h AHI 0.064 0.6475
Mean Sa0: 3601 8.1 % Mean Sa0: -0.515 < 0.000%
Lowest Sa02 64.5+9.6 % Lowest Sa0: 0203 0.1415
%VC 108.9%16.6 % %VC -0.409 0.0021
FEV10/FVC 806+5.4 % FEV1.0% -0.154 0.2671
ERV 1063.2+-418.2 ml ERV 0257 0.0660
FRC 2546.4+ 688.6 ml FRC 0201 0.1546
RV 15063 £502.2 ml RV 0.007 0.9636
PaO: 816108 mmHg PaO:z -0.263 0.0547
PaCO: 44.7+55 mmig

Table 4. Stepwise multiple reression analysis for PaC0, in

Table 2. hypercapnic patients
Comparison between hypercapnic and normocapnic patients Regression coefficient Partial r? F
value
Hypercapnic Normocapaic p value Mean Sa0:2 -0.309 0.2770 18.333
PaCO: 2 45SmmHg PaCO: < 45SmmH
= £ < & %VC 20.146 0.1454 12.003
Number 54 72
Constant 90.090
Age (year) 457199 501 11.5 0.026
5 , . . Multiple R = 0.655
MI (kg/m?) 320+7.0 28.8+4.0 0.0017 R squared = 0.429
AHI (events/h) 61.6+20.2 5441232 0.07 p < 0.0001
Mean SaQ: (%) 83.0x8.6 88.2+6.9 0.0003
Lowest 8a02(%)  61.719.2 66.5:9.4 0.0046 Tabie 5. Stepwise multipul regression analysis for PaCO, in
%VC (%) 1035+154 112.9+16.3 0.0014 normocaonic patients
FEV1.0/FVC (%) 82,0+55 79.6+5.1 0.0636 Regression coefficient Partial r2 F
value
ERV (ml) 1027.61415.0 108831+421.8 0.4295 Mean Sa0: 0139 01122 9.865
FRC (mD 2456116055 2611317403 02180 BMI 0174 0.0225 5.300
RV (ml} 1462.5+500.2 1539.2+505.1 0.4537 Constant 58.808
Pa0: (mmHg) 73.9+9.2 803494 0.0002 .
Multiple R = 0,362
PaCO:2 (mmHg) 48956 41.5*2.1 < 0.0001 R squared = 0.131

p = 0.0090



Table 6. Comparisons between obese and non-obese patients

Obese Non-obese p value

BMI = 30 BMI <30
Number 57 69
Age (year) 443100 5131109 0.0003
BMI (kg/m?) 951 263123 < 0,0001
AHI (events/h) 64.2+19.1 5201229 0.0019
Mean Sa02 (%) 80.0£7.7 903153 < 0.0001
Lowest 8a02(%)  61.0+83 67.2+9.6 0.0003
ZeVC (%) 104.4115.6 112.5+16.5 0.0006
FEVLOFVC (%) 81858 79.6+4.9 0.0245
ERY (ml) 908.5+408.9 1187313855 0.0002
FRC (ml) 233086123 2713917015 0.0019
RV (mD 1456.0£474.7 1547.5+524.2 0.3686
Pa0O: (mmHg) TIEL8.7 80.5+9.7 < 0.0001
PaCO:z (mmHg) 46.2+6.9 435134 0.0062

E X

RIS £30 0T, AHI >207T nasal CPAP{&E#EOIIE &
£z LT OSAS BB Tld, 42%I0sniRBe b 2 e
M LT, TILETo, OSAS BUE L LNEES AL
SEARRE L TR, 14~57% T R RIE I R E
WA H D, THhETORTHL, ARHEIEN ey
2. ME -, Leech &%, 1A &G TOMFTEAT
Vo AL (36%) oW i EE A MAE A R S LTS &
LTva, LasL, Zostgfiicid, kbt COPDRE
MR EEATIY, A LAMikEN A RIZREEY
%wc TA RN S, LB TEHE T

. R VEE D IR AR A GRS B A BT O D
AT ENTWAIN, OSAS L Wikl A MIE & o B

BEET SO, IO OEERRYRSEN D
7, o, OSAS MEOSIEREO>WTIL, FREEY

AJIIHE% LT RRAOER ThHDL LT 2RELH DY,
TT. AR T, BAEENIER Y . Ao RIBFEES AR
b‘?ﬂ%f?’l'f‘}ﬁﬂbf:c FORY, @Rigy AMERE (B
By LR N BE) OBz, GEE. BMI, Mean
Sa0,. Lowest Sa0., %VC ., PaOz#T i L4389, HEE
Im#3vv T, PaCOuE, BMI, Mean Sa0:, % VO & HEIC
I L7z, 26 OEEo 55 M LT PaCOAZEE
T AHERAERTT A O ERIFST AT S & Mean
Sa0, L U VCHAFE2RNFL LURREN, ZOFTT
PaCO. & M43 %A AlRE T~ 72, - F7, Nifizsw
TREENIRE AT D &, MeanSa0, 2 BMIZVEYIH-f- & L

Table 7. Stepwise multiple regression analysis for PaCQ; in

obese patients

Regression coefficient Partial r2 F
value
Mean SaQ:2 -0.298 0.1728 7.314
%VC -0.121 0.1036 5.624
Pa02 -0.233 0.1242 5.551
Constant 100.2

Multiple R = 0.639
R squared = 0.408
p < 0.0001
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#F* 1 Effects of Nasal Continuous Positive Airway Pressure in 23
Patients with Obstructive Sleep Apnea Syndrome*

After 1 Month
Variables Before CPAP  of Nasal CPAP P Value
Mean * SD

Apnea-hypopnea index 52* 16 2.1 * 1.8* <0.0001
Lowest nocturnal arterial 0, saturation {%) 62+ 13 87 * &* <0.0001
Arterial O, saturation <90% {% time} 31x16 0.6 1.0* <<0.0001
Body mass index (kg/m?) 29%5 29+ 4 0.03
Total cholesterol (mg/dL) 197 + 33 198 = 33 0.96
HDL cholesterol (mg/dL) 37 x7 50+ 14 <<0.000t
LDL cholesterol (mg/dL) 131 = 29 121 =28 0.03
Triglyceride (mg/dL) 141 *+ 47 132 = 53 0.29
C-reactive protein (mg/dL) 0.2%02 02 %02 0.94
Non-rapid eye movement sleep: stage 1 +2 (%) Nxe 79 £ 11* <0.0001
Non-rapid eye movement sleep: stage 3 + 4 {%) 0.2 * 1.1 32 %33 0.002
Rapid eye movement sleep (%) 7.5 £ 5.9 18 = 10* 0.0002
Total sleep time (min) 486 + 99 498 + 72 0.70
Epworth sleepiness scales 9.6 * 4.8 23+20 <0001
Soluble intercellular ashesion molecule-1 (ng/mL) 311 =116 249+ 74 0.02
Soluble E-selectin (ng/ml} 89 * 44 75% 34 0.009
Soluble vascular cell adhesion molecule-1 (ng/mL) 761 * 157 738 * 228 0.31

* Results of polysomnography performed on the first night of nasal CPAP therapy.
CPAP = continuous positive airway pressure; HDL = high-density lipoprotein; LDL = low-density lipopro-

ten.
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B2 Volunteer Patients with obstructive sleep apnea
Levels of soluble E-selectin in the sera of healthy
volunteers (triangles) and patients with obstructive sleep
apnea syndrome before (n=23), after 1 month (n=23), and
after approximately 6 months (n=11) of nasal continuous
positive airway pressure (nCPAP) treament (circles). The
dotted lines represent the 3 patients whose body weight
feli >5kg after nCPAP treatment was begun. The barred
boxes indicate the mean levels with 95% confidence

intervals.
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Volunteer Patients with obstructive sleep apnea
Levels of soluble intercellular adhesion molecules-1 in
the sera of healthy volunteers (triangles) and patients
with obstructive sleep apnea syndrome before (n=23),
after 1 month (n=23), and after approximately 6 months
(n=11) of nasal contintious positive airway pressure
(nCPAP) treament {circles). The dotted lines represent
the 3 patients whose body weight fell >5kg after
nCPAP treatment was begun. The barred boxes indicate
the mean levels with 95% confidence intervals.
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3 Volunteer Patients with obstructive sleep apnea

Levels of soluble vascular cell adhesion molecule-1 in

the sera of healthy volunteers (triangles) and patients
with obstructive sleep apnea syndrome before (n=23),
after 1 month (n=23), and after approximate!y 6 months
(n=11) of nasal continuous positive airway pressure
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treatment was begun. The barred boxes indicate the
mean levels with 95% confidence intervals.
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