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EHEENG 25 LR T UNEY F—3a > O3
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RINEIE (RBAFERED EREFBEUAN SHOREBIREN WL
Sl R TR #UR)

WIFEEE - BE, mRE OBAEWR TREEICIE, B, wREMZIEICD, H¥
wist, EEEEL, SHERELCFEM, BRMEEL IV S I EAR
NS, BRI HAZHATS2DONAEZITENDL DT> TEL,
ZOESBEROBEN S, BOEETERKTUNEY F— 3 > OMR
L5 NREHATOEREW NTEEOHE TEERNLRHE - kLT hic&Eon
TEUONEYTF—2aizoD 707 I AOWILRKRD 5NTNnD, LML
AHBURTIE, Wt OBEENICET 224 - ZEERIE, bamnic—i, Wt
BERBEVONSR/ENDEDHT, TNUNORENGBESHIEITHELEINT
VR,

T, BRUTNOORERY, DEHCERERSFIEEL, BICEl
DEVDAFHIBLEREFEEORBENWFEMICBET AMEZT>TER, INETIK
ERPRIG A AT RE /R FHRE O R B RIFHEE & LT 4 AR =Y 7)o OEN 7O —
TeRnAEGEEEEEZRIEL, HTEOWMKEEZRAETLEED
&, MRIC K B EITET 2 T RTAEMI S 2 ER L TE,

TORR, XEEAEEZEIMS CTHEICEREZRELTES L, K&
EOMRZEZYTINIALTHEBREC T4 — NI TELZENDOMND, K%K
BEZERE TEEOBHLRSCICUNEY T— a7 0d 5 LAOERICHA



TEDOTRIBZNANEDEZICE -z, COMGUEERFEORREZRELL
JeERRRER ANHESL S ND T EIC KD, BRAEXTHEORREEICKDITHN
TV HEEE O T2/ BHEMEZ > TRENICITASWREND 5, =
HIT, ZOHEBEEZRNTABREEZE 27N T4 —FNRNv I TBH LT,
BWUNEYF—2a YORPHFTES EE AT

RFKOHEL, ESMEENEEE TOEEMEEROZYEZREL, &
ANZBITEEFEDHEEMEZERT S Z LICK D HEEENMEZELSE, F&
FOELZABEEEOUNEY F—2a 2 PRERFATEHEITH 5,

(BS54« FR)NEIE)
HEY . HIEETICBNWTEERERHERZLTNWED, TOKAEZEEEY
2 HEEFBRIEMSL S N TR, WA IIERL 15 FEOMSEIC TSI E ERIE
HEZRE L. AR THEHINZHAWTHRAGEOEEEZ RO &2 H
fel7=.
G REZEMENICES - WTREZZDT, AREEREZEL,
Eichner DG FHHNETHIEY % Eichner A HOMEHEH 837 4 (B1% 413
%, M 424 £, 20-79 %) Ll7z. TNHOHEBREE 20 HEE (20-29 /%),
30 Bt (30-39 5%), 40 mk#F (40-49 %), 50 kHf (50-59 /%), 60 %kH (60-69
), TOREE (70-79 %) o7z, R ITIEIRA DAITTH RS L /N E
1 9 —NE O S I E ERE EE( ALNIC 8 EH PS-03) 2 AWy, BEHR
DT 4 AR—F TN TO—TEERLMEZITo . REEEINETER
B, HBREICRAROEEICTOEMEC 7THE, To—-TJoZEREMLON
FTRIBERLU,
TR 20 BB TORKEEOLHMEIL 41.8£10.8 kPa CEEHE + FHERZE,



LUFRIBRIC/RT) T, 30 BTl 41.5+9.8 kPa, 40 WETIL 40.2+£9.7 k
Pa, 50 st Cld 40.2+£9.3 kPa, 60 m&# Tid 86.3+£7.7 kPa, 70 BT
30.5+10 kPa Ho/z. BLMOLEKZITS & 20, 30, 40, 50 HEETIIHE M
PHERICEWEE (p<0.01) ZFEEL TWED, 60, 70 mEE TILREI#HNRE
BEFRSNEN -7z, > T, ATOSHIIELINCITo /2. SEMEO R
2179 EBMHIZBNT 60, 70 mEIMEORIT LA ZICE R (p<0.01) i
BENEEZREL Tz, ZHEIZBWTIE 70 BRSO BI N TRAFEN
AREITEN 272 (p<0.0D)., FlEHEREEOHEZA5 &, BHETIIMHEZR
» (r=-0.408, p<0.01), HETITHITMNITHEZZD T (r=-0.141, p<0.01),
Pk, BRADERKEEDCEEMITBMHED 20-59 % 44.9£9.8 kPa, Zik
20-59 7% 37.2%£9.0 kPa, 60 @bl L 34+9.1 kPa, EBBLTAHLTIEMN
TE, FHRICE D RADBKREEDOFIMEIMERTE 2, 48, O
EEIFEOBECIUNEY T —2a VITELIDHATESDHDTH 5.

(725048 : e —ih)
HE: FEEE, T, REASCEERREEREL TS, &OMEET
LTI AIEIROIEA, #7 0MlL, TR 2 B S LB T
DITHBD, WALFEMESERINTVS, LALARS, BiHicon
TP REERACIMEL, PROICUNE Y F— 3 >8> kiR
IN TR,

AFFTIE, DHEO - BRENEEE W T - BECEEESZLTY
DEMIH LT, RAOHFELET A AR—F7)NoOENa—7 LTS
n—7) LMBMEENTFEEEAMLT, FOHHOREELDEBLEED
EEFMMEUNEY TF—3 a a2 ilsHiz,



Fk  RE LB AR AR, oAb T ORI - SR
Z7=3% (BiE24, 14, 63-735% &Lk, DOFENIRE, §0OER)
ke, WTHEAE WFETR, BATEZIMMOBEEA LT, UK &
H I Bk T E £ B Lt 5 RICEH WRAEEE BB S €5 IeiL,
O T IR OMEARD L OHEERN U, & 5108 5 N iR 2 R A 5%
IR THBZETEFR—aromtbtaEHELE,

R B E B & O TS S E L TURHIREE & N7 69 M OK
MBI, SIBIEIS DBAEIE 1.8k Pa SIS 7 » A14IC 8.6k Pa &73

D, BOWS - HEEHOGE, TH) 5] OBEL, i, KAALOKE,
DEOWD, DRENBENORYS, AEEORBERR SN,

B PEHETREE S & O TS & £k & U7 73 B0 B Tl IR 4
DEATEIEIE 4.6 kPa T, RERENRETH >0, I 3 BREBICIES
B ETSAIEE 720, 4 ERICEEE, Z ORI TRIRE MR L 7=,
FRBALS 10 JE DEAFEE 20 kPa E7oTHD, FOMA - fF - %1
EBO%E, 2] 15) OBEY, £, THEWBBORD, DEOWD,
8RR B DB ETRD BN,

SR TS D L O FREEE R E L 63 55, BTl IR
BREMIL 0.8kPa T, MEARERETH 1M, IEMMG 0 BBICIL LR
AN fE Lo 72, LML, 0 1 BRERBICERTORE R Z2HE DD
eI (RKEE 18.9kPa) L. FRIEE, AemEELEY, &
BRI E BN DI E SR IR Ui, T0%, SHEIOSE ML
Fu, 4ERICEREES. TOK, EO¥EEHOUE, [ ORI,
EHAWREOBD, DEOWD, KBAHOUENR SN,

Db, AEEEAVTEAEEONEEUNEYF— 32 270, S



ZEMBELUTEBECTIA— RN I TERIENTERE, O EITIDIIBIC

EMNTE,

[BF9E504E © 5 HYEH]

HE : WERIFICAIH I NS EERERICEOSTIZE-ETHLHOD, HE
R AREEIMBE EBIET T2 ENMMENTNWS, IR T OTH
BENDOETELT, TEEOU X 2BWid 2 LTl TRHEENWNER
EEZOEND, BR&E, BHEMNDERETAI V-2 7REELLUTH HNVNS T
EDTEDMBEELUEEB LML, TOBEEKISHICHIZHEET> T
W5, ZITIE, ZTORLEITONWTHRE LIzERERET 5,

ik HBEEEEERIL, T4 AR TN OOBERNTO—T E/NEOE
TRFERLDVBRINTNVS, TO—-TOZERZT Ty 7 AETHD, HE
KFIZI 19.6 kPa OFIEIEZMA Jz BfIR E72%. ZO/NEMIE 1 mm Y X)b
DUZHIUPOAEET SAT 4 v INA TERNTHEBEIN TS, |
BRI, COTIAT 4w IR TROES L THEPUmICL5ETDORA
EH<EIICTETNS, - T, BHIN2HFEREMITBENETREBO D
DTHY, ELMEMEI—DTH S, KHETIE, TORBEICLSHERHRE,
FADIREE CORIEFEORTS, R, 85D 3 + TIOFENHE TE S KAY 1t
OEEMEEBEO70—7 (K2 ; B>V a8, HEE 13mm, & S5mm
OFHROEM N 8 mm HIFET 3 EER > TRZEMBPHERINTND) THS
NiEFEELHEL, MHEOHEICONWT, HFERENSRE 224 (B 13 4,
it 94, FEEER 31 ) ERAVTRA L, WEd, &4 0EETE 3 EfT
S, BRREFERINETORE LK 7 HHATERR D F2OZITH L TH



UL THONZENORKRE 3 BOFEMHEE L, WTHFELS5ml OKEET
LEROEEDORAEE 3EOFEEEL T, ThENEHL L.
FER S EENERBICLSEATEILS2.725.3kPaTH D, KAYHLDOFE
P $RiE TR #841.8£13.6 kPa, HR7R31.8114.5 kPa, #5129.8£14.9
kPa, £fKDW1934.8410.7 kPa k72D, H#IFHLS &I3HF/RMHBENEED 51
72(p<0.05), BEFEFEITBNTS, ALLETIL13.1£88kPaThV, KAYHT
VAT A E86.5+8.5 kPa, HH#6.9+7.7 kPa, %5E812.0£8.1 kPa, &N
8.5+ 7.1kPakiz ), TNRTOIMMIZBWNWTHEBMBEND - 72(p<0.05),
Plb, BRLZMSHUERENEEENTR2MICEI DA HEINBEHEHEY)
WHIETE TS ZEAUREN, BEDAYZ U —Z 2 TRESCRRNEL DO
LI EICTARETRRR R LB D TH S I LRI NI,

(Do . e R

Y HEERLE NI H 2 EinE 20 R E USRI K5 MEEm Ok 7 o
PRI T 2EFIIDRL, ZORED/RENDZFHRTH S, €I THEEL
i, MEEANEAIERA SRR I U THEER O S 7 & I IT W, T 0%
RERF LTz, |

Jdk s B IR S K O EE KIS L 72 AR AL RS 9 RIS AET B
FAZDSE, MMSEL0 REA DX 98 £ %, Hifk 2 LIEMERIC 2 B/ MEL
oo 1HZOBES THEL, HRMEELICKD2EMNOES 7 O D BHAER O
Y%, BIZ1EOR—RAT6 » ML TV, OB 7# 494 (EHE
Wiw 80.818.0 %), A HRHEE 49 &4 (CFIPERRIT 82.2+ 7.3 %) ZFMMH O R E Lz,
TMEEE L, DOEEREOHE  FOOBIHNTEMLATE (BRKEE), 2)
BB E, o) RKEMERYET T2 Mk 50 FH#AERZE (RSST) THH, £



NETNNARER—ZATAEL, TA 6 P ABOEELBRN 2T, &
AMMEEICBITSHAENEREZOREL, BRREEDELIZDNTIZ
Wilcoxon signed-ranks test %, IEEAMHIES LV RSST OB LICDOWTIE
x2REZ, BEMNEBEYREOELERRFEOE(LOBEBKRIZD VT
Mann-Whitney U-test % V372,
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BB EOREZEICTFE T HRENIRBD 5Nk,
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1 HH

1950 ELARE, BAEOHBADICED S 65 ML L OEIGIIEEE > TR
WML T&E7, 2001 FiZiT 17.3% Y &, BLE6 A1 A6 HEULENS
R RICRALTED, SEBDISICEFAONENT S ENTFRIENS,

COEDIBHRITBNT, BREOAEEITRELIAE, EHREOETEDOE
(QOL) DM ETH2. FBHEICBNWTREIIEMEMEEL, EE2ERE, #
ETLH5DIBETHDIEN0D, EFEOREIRELAD—DTHDH D, ERE
D QOLIZELSBIE LT3, ULhLAaNS, BRICKBERIZER - B FEE
EES TEMNEL D, Fi, BR W FOANZALICHEE T3 HKB LUK
FHRE, B EFEMICKDBITHEELEREZT, INBICTXDERD Z ENE
EIN, HHEOQOLEZETIRZLEEDBINEEDQOLEZHET I ES 9,

S5IT, BEN, Bk, (KorE, 25, SRERMKALEEIIEREIL, £aE
SEN TR E TR D B,

— AR - R ERAY, YEGEH, DR, REEH, Ao 5 ool
aNnB 9, Y, RAHTEIEAR, RE, MBEREORREEBEOEERRNS,
HORNZH 5 EYOMWE (I, %, BERE) 2BAL, TS TOR

ESEVOBBECEEREL, £k, BURAEZNZEWOOMENTOUET %
EPRLTEORLERBEDEOOMEFEITS . ROEHFKHTIZEMIOED
PHEE CSHOBBIEEIC L > THIAIN, FRFICWMVAENS, BDAENE
BEYNI T HEOEEESE & e IR L 2 F SEOEIC L 288, HF, FHE,
HERIRE G/ EICIDET TESRBICUESN, BHEILTIDIIEED SN,
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AFELEFEOMICRABINZRBRICHENRDAEND, COREEERDIAA, W
BHINFER I NS ETORUNAOBATSH S, = SITHENIE, T RENH
RINTHSBRENREEZEET S ETE2HEL, ZOMITITROZOR LIck
VRO, F8 LPHRICL2EEOLE, BETHRICKDMEED L7,
WREEE DT KIRIC K DMEEHOBSENR 20, BHOBEgE TFHL TW5, &
WHIZIE, A AEOIRERERIC K > THEAE, WRAEEEZERL THIC
EDIAEND 9,

INSDEMNT, FIZHEHBFOME), WREOBM, WERIWORE, BIHOE
B, WWEAOREDAHBREL OEEIZRZLTWS, KT, WT OIS
OREEICBNTIE, BREEREZES L TEREFRL, WEAEVADODIZ
BEOTRRS (BE) BRETHDLEDNTNDS O, £z, HOHE DAL
NBMETFT B EIckD, BMEMEITRNEZ 5 MDD 2 BT WE D
JTRSY gRNEOR

REXTIE, GONTHLIEEZTMET 2HEEVLDODNEET S, T
b, 79w adAY TS ARENERGED/NUEN LY —E OBRPHE
MW ITHDIAARE T D H D ST ERTH B0, HBREEITEHRTERD
A EBLEEL, F/NMNENE Y —Z20bONEMTHE, WE, Bk
IREDOHEND BT RAEBUECHNWSOR# L, TEUTHFERAEL
THWENTER, £, BhORKJEZFIATSEHE bR o550, £
TR ZOEBOAFIIEETHVFEMOHSMATII RN, TOLDIT, FOH
AE 2 FR R A AR TR R M 2 S A T2 IR I RAE L THIL SN TS &
B WNEEN,

IN5OMEEZRL, Hayashi 5 BICE 0T 4 AR—Y T OOEERN 7T
—TEAVWEEENEENERINZ, COAERERBE SN TS EEH
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ERELBUT, FECHETEREBLIONFOAEDBERINTHD,
EHTORFEDALNDRE, KEBSBEERE 25 RIT U2 RE BRI A 2
AEETH 5. LML, Hayashi 5 WIFRERICHROENEABOE &Y
=TI NFaLaA—F—2HNTHED, N5 OHERIIKETEHEREN
L, PRENEMERDREDRENASNS,

T IT, TOMBERT SR 16 FEEFRFRAMARERIIBNT,
CNSDORBEME LM EEREEBE LM LRE L.

ABFEITERL 16 FEICHRE L2l EFEAEEEZHNWT, RADEKRE
FEDEMEMEIERT 5 Z & & HIEL /2,

2 BN EHE

1. N&¥E
BHRFIIEMENICER - W ITEEEZZRD T, AREEREEE LREGXR
BN ETHETY % Eichner A # WO A 837 4 (B 413 4, ik 424 4,
20-795%) &L, AFENEZL<FTHL TREZEBLZ LT, fAEEfTo7.
IS OWERFEZ 20 KB (20-29 %), 30 7%EE (30-39 %), 40 i (40-49
%), 50 EE (50-59 %), 60 mkEE (60-69 i%), 70 BEEE (70-79 3%) WV
(F1).
2. REikE
a) TEMERE (K1) :
T4 ZAR—YTINOOBENTO—7 18 (K 70—7), @AFo—7, #l
Edn (ALNIC #HBE/EH PS—03) 2 SRR S 115 1 5 B0 E e 2518 %
L7z,
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b)) FAAR—FTNOOKNTO—T (K2):

TO—71%, ZEHTHIEERMS Ty 7 ABUNIEM (K 24), BEERT
HBTIZXFyINA47 (K2B; £E 8.5mm, W& 4.7 mm, SME 5.7 mm,
JEX 0.5 mm), BFFRTHZ 1 ml Y)W T7UHIUPONE (K20) 12
KOHRENE, 2OTO—T, HREOOEANSFTMNSWMIETE
T4 AR TINEL, TFLAFYA RAACTHEL TREICEMR L,
3. RENik
a ) HiYEfH :

BRSO T Y VAT UVINF—OFEZMZL, HErIRTHD 2Rl

Ta—TJ L REREREATF - IS THEELERTS (K 1. MERSY >
29 & BEMIC T 0 — T WNERIC 19.6 kPa OFIHEIE 90Mb 0, Z0REEE
el LT B0 LZRICAEZITo 72,

B 3 [EfTVY, BRIEDHIZIED NN ET B2 EICL DK 30 M DIKEZ
LV, SEHOWEEESHEBEDOME L,

b ) WAEE:

WIEL 90 AL TREHTESBE, TO0—T DT 5 AF v 781 TR
HOFERUEFAINET AL D 0 —-TZER CMNEM) 2OICEER
THEZHCEERE (B 3). 2O, TS5ZXF v /1 THE, wiEBLAO
BOMNEZS LI, TO0—TOMENAKCHE— L2 ED T3 AZT
W, HBRENHERICEMBICHE/FTED LD, MiENFEL TMEEERL /-,

AENRE LR, B E ICEZMEBENRRRONICL D THHEE LIV T,
TU—7 07— T %ER UNEER) 2 OBREE LU S XS IR
L, TOEBREZRAEFEE LU TRIELZ,
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4. WEHFERIRE

BAREEORMB OLE, BLEOLEIZIE ANOVA %2, BAEESEROR
SHERRENCIZE 7Y O OB & Wz, W N BHEEARYEE 1%L FITTR
Ezfrol.

3 HEH

AHERBEBZAND I EITKD, RREFEIHERE 1 457208 5 2 TH
BT EMTEL,

RAEE :

20 B TORANEEDFEMEI 41.8+10.8 kPa (CFHEE +FHERZE, UTH
FRITRT), 30 BEBETIL 41.529.8 kPa, 40 ##E Tl 40.2+9.7 kPa, 50 i&Hf
T3 40.219.3 kPa, 60 iEBETIL 36.3£7.7kPa, 70 MBETIL 30.5£10kPa T
Holz (F2),

BLE OB ZTTS & 20, 30, 40, 50 MEETHEFENARICENEEERE
L TWED (p<0.0D), 60, 70 KB TIEBEFHANAEBRERZR NN

(%&2), /> T, UTFORHIIBLHNTHTETT> 2,

HEHEOLEZTD &, BIHEITHEWTIE 60, 70 B ORI L THEE
FICEBICBENWEEZ2REL T (p<0.01) (K 4). —F, ZEITRNTIE
70 IEEEDMUD BTN TR RKEENEEIEN -7 (p<0.01) (K 5),

Flp ERAFEOHBEZA 5 &, BIETIIMHEZRY (1=-0.408, p<0.01)

(B 6), WHETIEOTMNHEZRADE (=-0.141, p<0.01) (7).,

4 HE
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RERE

AR 15 EEORE TIIMEAT Y PR TFHTHIREE T O —TITMAT
WS, AEEIIERDMEME 2RO TVEER EREOKRE S THENEESE
EEBLUEETIVEBREL, Bkl kD, I&EE—TIZTS
=D DBGRIINER <20, KOMRICHEREREZTD I ENTREE o7z,
BAREE

AHETOHBREISEMENICESR - WFEFZFDT, BICOMENRES
LU CREZFBINT N THEET S Eichiner DD A BEOBEMNRE LK, —
EOREERWMELUEBZL T ERE L), KVEFENZDHBREFOFLTH
EMTATRDDEEZ D, (E> TAMIERHRIE, HARFEOEEMEE L THE
HTRD TELbDTH 5,

BRAEER, BEOLKRZITD & 20, 30, 40, 50 METIEEBEOEFEN
FARICE < (p<0.01), 60, 70 FHTIEIMERIT R IZ>TNS, ZHUIBRAD
BEREEEZZERTIRIIINEEZRTI2LHENDHZEELENZN, EinE
IZBWTIEEDEITNELZD, TOBEENMET T2 EHERTES,

T/ B TIL 60 mEE 70 RELIMMD 20-50 EEE & L THRAFEDAEIZ
K< (p<0.0D), SSHIEBREBRKEEDOEBFREAD LR E & BITHEEMET
T AHEMMNH o7z (r=-0.408, p <0.01). —F, LHITBNWTITFER ERKEE
DOHEEZDTMTEED (r=-0.141, p<0.01), FIT 70 BEEEIIM D 20-60 FHEEIZ
HEARTEHERERERIZ (p<0.01) ENEWDISEENED LN, Z0X5i, M
BICHESFTEDETRBECBNTEIVEETHD, ZOILVEBRHFITBL
T, FRECHEENSLBZBHRITG - TWE EEZ NS,

bR Ewd e, RAOSEAREER 2069 METIEIMEZEZZRL, 60 %
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EOBBECIRNTIE, MEOREEER TSI ENLETHS, REMEEL
T, RABME (20-59 1) 44.9+£9.8 kPa, FRARME (20-59 %) 37.2+£9.0 k
Pa, 60 LA L DOE#HAE 34£9.1 kPa, WRIETE 5,

AT K D RADBKREEDEEMIIMERTE R, T&, IOREHEEE
JEQOZERLUNEY F—a VIJRLSIEHTE S,

56 E&®

AN DERAKEEOEEMEEL T, RABME (20-59 &) 44.91+9.8 kPa, BRA
2% (20-59 &%) 37.2+£9.0kPa, 60 LA LOE#HE 34+9.1kPa 23k 5 2 &
WTET,
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