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Abstract

Recently, compression garments, such as tights, stockings and supporters, have been
popular in sports and in daily wear. It has been presumed that compression garments
have positive effects on the human body. There has been much research about the
effects of clothing pressure on the human body. However, it has not been clarified as to
the relationship between the effect of local pressure to the lower extremities on the
physiological responses, especially hemodynamics in the muscle, and the effect of the
hydrostatic pressure by the change in the posture or the muscle pumping action by
exercise.

In the present study, the effect of local pressure to the lower extremities with cuffs on

the hemodynamics in the muscle and skin and psychological responses as well in the
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supine position, in the standing position and during light exercise were examined in
order to obtain data for designing compression garments, such as elastic stockings,
tights and knee supporters for daily use, in sports and at night.

This thesis consists of the following seven chapters:

Chapter 1. Introduction.

The purpose and background literature for this study are outlined.

Chapter 2. The Effects of ILocal Pressure to the Lower Extremities on the

Hemodynamics in Muscle and Skin and Psychological Responses in the Supine Position

The purpose of this study was to clarify the effect of local pressure to the lower
extremities on the muscle oxygenation in the calf muscle, the skin blood flow and the
skin temperature in the spine position for the design of compression garments. Five
healthy women laid on a bed and had applied cuff pressure to their upper thighs, middle
thighs, above the knees, knees, and legs at 10, 15, 20 mmHg respectively for 15 minutes
or without cuff in the artificial climate chamber controlled at 29+0.5°C and 50+5%R.H.
The calf hemoglobin concentration (oxygenated blood volume in tissue [OxyHbl,
deoxygenated blood volume in tissue [DeoxyHbl, total blood volume in tissue [TotalHb]
and Oxygen Saturation [StO2]) skin blood flow and skin temperature on the leg and the
toe as well as pressure sensation and swelling sensation were measured. The results are
as follows:

OxyHb and StO2 had little changed but DeoxyHb and TotalHb tended to decrease in
the supine position without cuff pressure. On the other hand, DeoxyHb and TotalHb
increased and StO2 decreased with the local cuff pressure on the extremities that were
significantly changed at 20mmHg. The increase inDeoxyHb was larger when applied to
the knees and the upper thighs than applied above the knees. DeoxyHb significantly
increased when applied to the knees and the upper thighs at 15 and 20 mmHg. The leg
skin blood flow significantly decreased and the rise in the leg skin temperature was
suppressed with the application of 15 and 20 mmHg cuff pressure. A swelling sensation
was stronger with pressure to the knees than to the upper thighs. These results
suggested that the pressure to the knees and the upper thighs should be of primary

consideration for the design of clothes using pressure.
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Chapter 3. The Effects of Local Pressure to the Lower Extremities on the

Hemodynamics in Muscle and Skin and Psychological Responses in the Standing

Position

The purpose of this study was to clarify the effect of local pressure to the lower
extremities on the muscle oxygenation in the calf muscle, the skin blood flow and the
skin temperature in the standing position, shifted from the lying to standing and after
light exercise for the design of compression garments. Seven healthy women had cuff
pressure applied to the thighs, knees and legs at 0 mmHg, 20 mmHg and 40 mmHg,
respectively for 20 minutes in a standing position (Stand 1). They then completed a
20-minute stepping exercise, followed by 10 minutes in a standing position (Stand 2)
under the same pressure conditions in the artificial climate chamber controlled at
27+0.5°C and 50+5%R.H. The calf muscle oxygenation, skin blood flow and skin
temperature on the thigh, leg and toe as well as the pressure sensation and swelling
sensation were measured. The results are as follows:

The increase of DeoxyHb and TotalHb and the decrease of OxyHb and StO2 obtained
in the change from the sitting to the standing position were considered due to the
change in the hydrostatic pressure in the lower extremities. The change in the skin
blood flow and skin temperature in the thigh and leg were lower and in the toe tended to
rise. However, there were no significant differences in the local pressure conditions in
Stand 1.

OxyHb, DeoxyHb and TotalHb increased with a shift from light exercise to a standing
position after 10 minutes. StOz also decreased significantly, and it is thought that
DeOxyHb, which decreased during exercise, shifted to venous blood retention like Stand
1 with the cessation of exercise. Skin blood flow recovered to the level of Stand 1;
however, the leg and toe skin temperature still increased in Stand 2. Skin blood flow
and skin temperature had no significant differences in the local pressure conditions in
Stand 1. Concerning the effects of the intensity level of local pressure on calf muscle
oxygenation, there were significant differences between 20 mmHg and 40 mmHg of
pressure. Especially, DeoxyHb decreased and StO:z increased significantly when applied
to the knees and legs at 20 mmHg than 40 mmHg, and kept higher the skin blood flow
and skin temperature. Focusing on the effects of the thigh pressure, the skin blood flow

decreased as the pressure intensities increased. It suggested that the pressure to the
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thighs had more influence on superficial blood flow than from deeper parts.

The pressure sensation and swelling sensation became significantly larger with
increases of pressure intensity in both standing positions. The pressure sensation
increased at 40 mmHg. These results show that 40 mmHg of pressure to the lower
extremities caused negative physiological and psychological effects in the standing
position. The pressure sensation in a standing positon became more insensitive than in
the supine position, and the pressure areas which caused a swelling sensation strongly
tended to be different between in the standing and in the supine position, which
suggested that this should be considered for the psychological comfortability in the

design of compression garments.

Chapter 4. The Effects of ILocal Pressure to the Lower Extremities on the

Hemodynamics in Muscle and Skin and Psychological Responses during Exercise

The purpose of this study was to clarify the effect of local pressure to the lower
extremities on the muscle oxygenation in the calf muscle, the skin blood flow and the
skin temperature and psychological responses during exercise for design compression
garments. Focusing on a 20-minute stepping exercise in the experiment outlined in
chapter 3, the calf muscle oxygenation, skin blood flow and skin temperature on the
thigh, leg and toe as well as pressure sensation and swelling sensation were analyzed.
The results are as follows:

OxyHb that decreased during the standing position recovered with exercise, and
DeoxyHb and TotalHb recovered. This may be due to venous blood that was pooled in
the lower limbs returning to the heart with the muscle pumping action, as a result StO2
increased significantly. The more DeoxyHb increased and the more OxyHb decreased in
Stand 1, the greater these muscle oxygenation levels changed. The skin blood flow on
the thigh, leg and toe showed a significant increase and the skin temperature of the leg
rose and of the thigh and toe were lower but there was little significant effect of the
pressure intensity level in any measurement in exercise. These results suggested that
the light exercise had shown the effect of offsetting the muscle oxygenation effectively
by the muscle pumping action.

The pressure sensation significantly increased at more than 20 mmHg to the thighs

and knees pressure and at more than 40 mmHg to the legs pressure. On the other hand,
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the swelling sensation did not change significantly and showed a tendency to be the
lower in the exercise than in the standing position. The decrease in swelling sensation
occurred by promoting venous return and by the increase in StO: with the muscle

pumping action.

Chapter 5. The Effects of Intensity Level of Local Pressure to the Knees on the

Hemodynamics in Muscle and Skin and Psychological Responses.

The purpose of this study was to clarify the effect of the pressure intensity level to the
lower extremities, focusing on the knees, on the muscle oxygenation in the calf muscle,
the skin blood flow and the skin temperature and psychological responses in a standing
position and during exercise. Eight healthy women had cuff pressure applied to their
knees at 0 mmHg, 10 mmHg, 20 mmHg, 30 mmHg and 40 mmHg in the same
experimental protocol as outlined in chapter 3 and 4. The results are as follows:

Concerning the effects of local pressure intensity level on the knee on the medial
gastrocnemius muscle oxygenation in the standing position, DeoxyHb increased, and
StO:z decreased significantly with the pressure intensity increased. 40 mmHg pressure
effected on the muscle oxygenation greater, but 10 mmHg or 20 mmHg pressure had
little effect. These differences were greater than when 15 mmHg of pressure was
applied to the knee in the supine position. The results suggested that the pressure
levels of the compression garments should be different for night (lying) and for daily use
(standing).

Both the skin blood flow in the toe and the skin temperature in the thigh decreased
significantly at more than 20 mmHg which was lower than the 40 mmHg obtained in
muscle oxygenation due to the difference of depth from the skin surface.

The pressure sensation increased significantly with pressure intensity, and the
swelling sensation showed a tendency to be the lowest of all intensity levels, at 10
mmHg. In order to design compression garments for the lower extremities, high
pressure more than 40 mmHg to the knees caused muscle oxygenation disorders, and at
more than 20 mmHg of pressure negatively affected skin blood flow and skin
temperature and caused a discomforting sensation. A low pressure of 10 mmHg to the

knees can contribute to the comfort sensation without causing swelling.



Chapter 6. The Consideration of Present Issues for the Design of Clothing Pressure of

Commercially Available Compression Garments

In order to clarify the present issues concerning the clothing pressure of the
commercially available compression garments, clothing pressure of 25 compression
garments were measured by soft body mannequn. The results are as follows:

Concerning clothing pressure of leggings, stocking and tights, clothing pressure to the
thigh, knee and leg had 10, 15, 15 to 25 hPa, respectively, which means the design of the
leg pressure was of different intensity level depending on each of the items. It was
observed that a medical compression garment had low pressure design and casual
compression garment had higher pressure design than for medical uses. In the leggings
for casual use and sports, there was a garment which applied more than 20 hPa
pressure to the thigh. The clothing pressure of the stirrup leggings for night sleeping
was designed to be lower than 20 hPa. It was shown that the compression garments for
lying were designed for lower pressure intensities than our results that showed 15 to 20
mmHg (20 to 26.7 hPa) of pressure which had effects on hemodynamics in the muscle
and skin and psychological responses in the supine position. Casual socks had lower
than 25 hPa, and soccer socks had around 30 hPa to the legs which was the same or
stronger than leggings. The knee supporter applied 25 hPa to the knees. The pressure
sensation around the knees tended to be little but some commercial supporters with
Velcro tapes force wearers to adjust the pressure intensities themselves, which means
that wearers must decide the pressure intensities subjectively, and physiological and

psychological effects of the pressure would thus occur.

Chapter 7. Summary

In this chapter, the results obtained in this study are condensed and issues to be

considered more completely in the future are discussed.
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FTIE  Fia

1.1 #&S

IR, WP Ry R 7R0x A4 Ve, KIRERICE > THEREKRE OMICA LD E
73 (KRRIE) Z2FIAL, BEEREDR EEiR- 727 LoV Blg (BUF, ERIAT SuL
B597) AHBICHEY, FEAHSRTWS., 2o X REMAT SLLOFERBIE, T
O IR MARIE 22 & OB TR EZ I L, BREICRS T, Mk, %5
LFe < BB, EINROM LRLMEBI O, REHH, BERR DR L,
AER - DERR 2R EREE R MR DIV D

200345 A, HATIE, ®EEbEoAEEEEROBEMCMEY, EROBEFESY - BT
Bha S OICRIBAYICHEE T 57, BERHIESEO —B & LT MERMIERE] 31T S
7o (BAT7EE 2003). JeBiiT <, EROMEES VIES) & U CHts Sl TR A 21
TIX, ER O ZHEE T 25 72D O FEARN) 72 )70 BAEICBET 2 FHEZ EDTVD
(e A 2 1 AEERETE, fEHE A A 2 1 FHISREMTS 2000). 2007 FFORT~ T Y
IBTFL~T V7 —n (JHK 2015) X0, AIGE BRI TR UGEO B E £ - T
W5, FxGEEEEOH HFITEM L, 3 1 ELLEER LTS F I3 10 4R T 9%HN
L, FxiMEmail-> T g CEHRRFFE 2015). 2011 FEITIE AR — Y FEARIEN AT S
AU, 2012 4 3 H, SCHRMFEIET TAR— VARG W] ZKEL, [AR—YZBELTTR
TDOANEPEFTENPREE L B2 LN TE k) ORIMAZBIEL, 4% 10 SR Dk
RIjhtE 5 AERNCE M T AR 2R L TR CURREE 2013), 4% b A E /2 ESS
TEOMRHED B AR —VHEHE OV AR — N ET, xRIEHRSZLREINTN LD LS
Zbh, KEFESTFIZEBNTH, AR—Y 0= TICETHERBOFRE, diEOfrRs
WfrEis.

£72, FRAOERMT SLE, T < Bt TRGEFIREIR R & L CHERER >R v R T
IS s7el, THEICHIAGEBMIND L5120, Higld, HERHCEEHZ T T
72 <, HEIRFFIZE R 28 L IRGE STV, 20183 4E 3 Al fThii=7 v 7 — hNfEIC
KoL, D 9FILL EAHEEIAT GO A A2 2 THRY, ZDOWN, 31.3%2 MO
TS, K 45~B55% MR EDTe < AT S 2L LTHEITTEBY (IR —~ 4
T4 2013), ABOEFAT SV VCKHT L L0 =—X1F, mELZLENTHREN
D, O FREA~OEBD RETAEESOEECONTHLEMNCTHZ &1E, 4% DEF
AT RV ORRBICEMRT 26D EEXD.

BUE, BEFRIAT SL VL, A0 T4 VA RTRERRETESIEAT L LN TE,
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FHELNFICID LT W TH D, L UVIRNSATBUE ANERAEE - Z —I2FE oo E
FIRT 7SV 25 G 0T, 2005 S LLED & OF) b £ DORIICHEA BN L, £ DR
M ARROK) T0 %S TR ZEBT 2T AN VARG Th o722 LM SN TS RNATEL
EANERAEE 2 — 2011). F7o, HEEZOHIIZERHT SLALOEFERIZE > THEE
R PRI C B PR S, (RN R A 3 2 2 THEH DMFEAE LTz,

ZO X REROF, KIREMZES T, KIREOFM BN & ORI A E O RN 4 X 5
BT, KREICBET 2% 2837 Sz, idBERNC MR O 217V, KIRE
BT 7 — 2 OEBEN RS, KREWIES L LT, KREDORREN « KAREREH
DORT 4 L OPEEB O b7 RS LT D (KIREMZES 2007). Zhickv,
WFFERE RO 2E CORREIT T 2 Ll PR - @ik e S, £o%ko, EFHT X
LV ORBHC W T, MEFOEEMER EICEIRL TW D, Lo LR S, KAREN
ARIZRETHEST N U AASOIEHIZET 2EIZ WIS B OBRE & S, RIZE
FAT S VICE L THO R AN S TRV, KIREICR 24F581%, JEBEAL -
JEAHBREE - WIEEE - JEES e EORGEDIHL TH Y, HEESCREBEER LSS AN
EERT D DICENTIVEREICEIEEZBIR L TRFTEZITT> TV Dy —ARE L Ab5.
FED, KREIZE L THoRE#T — 2 ONEIZITE > TE LT, REICKRERE
DI DIHRENFIE LRV ORBR TH 5.

LIAT, AR=Y - ERFSE TIIIHMRECHEE O MIRBEAET L FIEL LT,
ITRAN 71 (Near infrared spectroscopy : NIRS) ZfEIE & L7ofFse i tED 5T 5
(Bringard et al. 2006; )11 5 2009; 7Ki% 5 2011). NIRS (%, fiflikOmsE Ot &
FDNT Az R, EE P OFRBAEHEICEL TWD EEDNTEYD (McCully et
al. 2000), ¥4, THREFIA T SLLOE AR AT 2 RICHN R TV 5.

INET, R EEREEE LR OARL « DEROS AR X D202, mERHHA Y
7RoMHGOR ERNHV S, DA% (Watanuki et al. 1994), Kf§mmigE (15 1995),
JEEE (PR S 20005 AALS 2010) 7 ERRx RIERE TREIDN RSN TE 2D, Th~0
JRFTEA A T RS MBI AR I 52 5 EBIX WV E 720 H 2 Tldza .

DEXY, EMMAT SUAOREELT D 20I1E, KIRESERICRIET R LM
HOZTDRENRH Y, R[FTHEN TR MRE e~ & IET BRI OV T, #Hi72lZ NIRS
L DMMFEENREAFEIEE LT LS L L D ER-ATz. KRS, BKEORBOLE, K
OSEENC LA v ZERORBEYI 0 5 T2 D728, AR CIIEamfEEHF—L,
JEAERAL M OV SR OB HE B Lz, £7°, BKEORELZYRRL, MEMIZRIT S
TREA~OERALBIE B DOEEAZ I S L, IRUWT, SIAZIRE & OMREF)RE I DOV CTRER - -
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THEA~DIEE DB OV TR ET 21T 5. £ LT, EEOHIEFRIHT XL L oRAR
JEZRIET D Z & T, RFTEEENL « i & BRSSO &R ARE & OF A RIFRIZ DWW TEER
S OREWLERFHIET DD L Lz,

1.2 ABFFED SR &

W, ERRT SV, FREREEOTZ OO T - IsRAICRS T, AR—Y AR
WE, MERFFICENT5bDRE, e lBTHRIESNTND. 1940 FFREFE, Kk
JERMNMEIZZIZTEFIZOW TR ST E 7283, BBy, e Ry o
Z IR EDEEMMEE Z A MLy FHOESWAAE R L, Ex &R~z 52 LT,
EENERE ] B0, o< A - JEOTERIZR &, BRREMEMIN S N ERIR T S L v DRIR DN
HaNho E912ot (CFEHD 20055 Pl 2013). UL, JEEERACOHREE, WHFE, %5 H
a7 & OBR TRAREDOZRIT RV, FHIRIRES BB - DHLBUSIZ KT RIS
WTC, JERHDOTEDD+V 37T — X OERBITIEE > TV e, BIFEEDOEFIH T /S Lvid,
IRITE S 2 S ARERE A L IC R A Y TG RO B2 03, BEEEBRFOALR - L
PO & ARARE DS B AR~ RIE 5228 & DBIRMEIIARTZH 6 2 TIE7ZR 0.

ARETIE, £7, THROEFET SV AOEMBMZE L, KIRERE O RN 72 %0
AR, KRENAER « DHPOSIC KT TR T 22 B U, L8 - THER
OFBRRIC BT 2 HpE sk Kk OB 50504 £ &, AREFEOREREICER L, i
M IRENREIC B~ D MFZEIC DV CRiik L7z,

1.2.1 TEROEFMAT SV AOERBR

BED Tz EBT 27 /S b VB, Jox, TEEIRS Y N 0&ERZE RS 357
O, H<HLREELTELHOEINTWAD, 17 Hithd, BEH) 5 KRS T CEa A
MK 72 5 B PEYTi87E (graduated compression) 23HLYD AU B4, LK & Ol 5 6]~
NRT <D LRNRIH, 19 HAITIE, M0/ 2 2 2ITIRE, 20 HRITITE RoliE D &
BZXD, FAaR0R )= AT )L, KU UL R ETELNTEHER by o 703 %

L, BIRIZENTH FREIREEO PERICREICIY AhbhnTngd CEHS 2010).
BUE, BERMBEMER by %o 708, EEEIRIAR D EE S T IRE 72 & 0@ MEFIRR
BREDTRRR, MZEIEDOTE, U/ NREORFEICHWLNATWD., B Fy 270
JEIERIZ L - T, BREREOLHERY, iRy 7ERZEBRL, MIMEROUEEIC
S THEZBHIED LB O TWD (EHS 2010). BEPER b v 2 7 OEEIREE T
TR ERIRIMARIE O F 55 CTlX 16~20 mmHg (21.3 ~26.7 hPa), IE#BEFHIRIMARIE DOIEHE TIX
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20 mmHg (26.7 hPa) UL, U/ \REOIRE TIX 50 mmHg (66.7 hPa) FRER Y, &
H—EBUEOEEBNEHTHL L SN TS CEHD 2005).

F7-, E, EEHEFOEBRABER by X S ERDRLBHESN TS, BEFERYE
A by xS ERCE DM T, A by S ZOEAREOHEIMCL Y, TFHE
RN (27T 47 o 2) 13 ERF L, #lREROTTHEZ R LT\ D (FH S 2006).
L LG, EEHFOLHEICHMER by o T OERHOAECHERETRD LT
(Berry et al. 1990), #EFEZRRANBEOBITIZIHNTS, D8, FRIRGESRE, BEE
MO 7 A OFHEMICHEEETRD RN LR bh TS OIS 2009).
B PEVERERBIE (Ventilatory Threshold : VT) @ 80 % & 120 % H#zHIEShIZ 35\ T
EIREE 72 VT 120%I17 X - THA R K DR R EIE O JUED GO i 28 (RS 2010)
R0, B KFEFEBIE (VOsmax) 20, 40, 60 %07 & A HTEE) K O 20~60 %00 M ik
LU ERRHGEE) T, TPUEEE /R VOzmax 60 %0 7E i ARHES) CUEK A SE 57 L,
B R MERH LN, —HRRAMICEIE-TEBLT, 4B LERIRFPLETHD.

SHIT, ERHAMEA Ny F T XOFHWEZRET S LT, ERLANIWITT, H
WOTe HBLIEE NG E, FRMEEZBER E T2 EFAT S LA ERLCARHRIE D B,
WEBRGERETRESN TS, 2L 7 NLABEOER, [HE] 2 PR—F Y
LWV FETRELIN, HBEEICHRLOH LT NRUAEGED 1 DL 725 TND.

=H5 (2012) Tk V=TT U= NREICED L, 1425 ZOEMEAGIIT U
— FEATSTEfER, THEHOL L HBRRUTR D ANIE 79.3% T, £D 55 8 HILL EAIRKSES
DI HEKIZLTEY, ZONOKYEDETENA Y v 7 2L, T < BRI
RBEFAT S LOIEABIE 720 TS Z ERHESN TS, F£72, 201343 AIC
Tz AR~V AIZ L D33 (2013) 12X 5 &, Lotk 410 Alcxt L, ZetEo 9 FILL B
IO OB ERZ TEY, 20N, 31L.3%MBMTOENRLT E, K 45~55%7
R DT BR0T S &Ml LTEIF WD, E£7-, BIZEO 1 H OB 7.6
R &, B35 C IR URBAN TR OET70te < HHMOER EEZ HhD. ZOX DI,
THeDTe < AW TIE, BEAIETE L 2BRLIEORERA REE~ONRHD—D L F %
5. SOICTROERMT SR, MEEORy M TR EN, ZHCbIRSRBmInd
Loy, HERACEEM T TR, MERRICENT 2L ISNTND. &
T, BOMREDTYA UMEEZRD ARG RO L1120, 5% b EFH
TRV T DO =— XX @EmE D ENTHEIND.



1.2.2 KIRERE

TMAE FHIRFIZ AR & KRk & ORIZA U 282 R ARE (BRIE) & RS, KRR, 2K
REEIRFT DL, FAENDROMNITEZEICLVRET LT T v a L BT,

WEWRAET DZENKREOFHAZEKN EEZ B2 TWD (HFT 1985). EAFIH L
TREEM LSS, F& LTRMOMERELZRA L7 —7 7 v a T k) KIRE
DAL, EINIEo TEDRIZEMNEL D, FRREORAEZERIZIE, KIROMEFR:
PEOBEERIRT, AR R FRRIAIESC R G722 &, KR & NERRUT OZEAL DG HE S
W, A&k QEIERTIREOMALEL TS (HF 2000). Fl20E, @EIZE DRI
WEMOKRIT, mWKIRELIAESE, K TEMELZEM L, ARSI ELE KT L,
TOXRARPEEZ AL S5, 30mmHg (40.0 hPa) LI EOKIRED PR - 78546

29 olMREEE, MEEEEZH EORENH Y, NEOLPERCERHEEIC 2

KETHAELHD (HAD 2004). Z0—J5T, #EARKIREN K TR OHRBNMHI<
EERFOZ LKA TH L E SN TEHEY, KIREOIIRAFT L 72 LTz ik
DN DD .

BUE, KIREZERTHAIZIT hPa HWHTWAD. ST TIE, EHRMmEE R T H
A7 Pa =0 kPa /R STV DD, LARNCAT e D oA FERHIE H1ETIX, mmHg X°
gffem2 NESHWHNTEY, KIREDOBEAEZLZITH DRI NTWREhoT=. T, E
BBV TIE, BKRCOARERFL? mmHg THDHZ L0, HARIZKIT HHMEAR K v
X7 OKREE mmHg TERL, BRIGHL CX72720, BIfED L Z A1, mmHg & hPa
DOPFFERRWE ENTWD (CEHES 2010). Kild DHALOEWE, HEE ~OKIREIC
xt3 2 BRSO EAR 2 15, RO AEO BRI - BT L D ERASOEPBL | i
CTRNRH D, KL TIE, FEhE LR TEOHAICL Y, KIREIZSOWTIE mmHg
FiaHALTS., 1 mmHg = 1.33hPa = 1.36 gflem2 THH & Z L Z2HME L TBL &
BENd 5.

KB, 2005 EEELIRE H O b AR, R & SR A 18T 2 AKARICEE T 2 W E 0 2.,
Z DR EERDKI T0 %N TRAEBT HKRTHo72Z LAMmE SN TWD (ERAEEE
YH— 2010). ZHNOIEFHEKRAEETOIKRTHL20, RETLHZLITHLY. 07
A A NTREFTOARL, Ny —VICis SN RIREECH RSO R E, £
728, M, LEWoleRilnh A ZRINOBEL LD, L LRnG, B CE3EM T
DRMREDFEHENR R Y, SRR FESPKIREREFEOR —bn eI TELT, H
B O PIIEKIRE N X o THEE RO R GRS, IR R4 2 2B b IAE
L, HEE~OKRIEIZEET 280, #EERT A XOER e EoFEiEnftsns (EH
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RATEE > % — 2010).

2005 fE0 D KREMFFE R Tl KIREOFHEEANT & OFHEEEORSL A M 25 HIIT, K
ARIEIZ RIS D MEA e iz, padnBERNC R O 21TV, KIREICET 27 —F 0
BN S, KIREMIES L LT, KIREORREALZ hPa ISHE—F 5 2 &, KAREH
EHDORT 4 RWELEE O —b7e EiEE Shvic (KRIREWFIEZS 2007). £ 72[F4, NPO
ENBAEERHZVBHEIL SN, hPa ZEEERE L CRIREDRIE MRS E LT > T
% (NPO IENBAFEERZ 2007). 20O X 5 RSN, UM TORREID
*f9 5 i@ EfE - LB AR L, FOROELFIH LRIz N T, HEED
fEEMEm BICEIRL TV 5.

Table 1-1 [ZAARJERE T IEDRHE & R AIZHOWTRT . KAREORITE HFIEZ SN T,
EEH R L KR E ORI o H2FHA L CHET D EHEE L, MoR)) Fi, Fo & HIEH
MLOMhEEFE v, re b, N (1-1D) IRV REHT 2MERER HD. 2, Kirk & (1966)
DALY,

P=F1/11+F2 1o < o - (1-1)

LRI, P IXARE (fg/lem?), Fi Fo l3AAHO 7= TE X 2 MO EANE Y 72 0 O 5] 3T
& (gffem), r1, rel3fMO7ZTE LI HFMOMFELE (cm) TRDODLZENTES.

Table 1-1 Methods of clothing pressure measurement.

BAEHE B RR
RIEER: R T LK BEMEEAEREICI>TEDLS.
REILBE ENHEAVTRREZRA0D. BEE. FEARA] & AEA LEHIBIRICASALY.

B)ERFDEHRIITREE.
ZES: FEROTH LY, OFTHS—CEAELY EREUHEERATBMLIEATS.
R DEHRANES. MNEQIES, fiELE, R O IFREIE,

F8K

VIRT—IE BRI LY E AL DS,
BEH 05 m MEOEREHALLAUIFLUAvT | BEBIC LU IO OAEEAEDD.
EiEE  mEAUUE EEUSEEEU S CENERARG. KIS 55 ) s B AR G S BRRE ALY,
N
ZEER:0.1 ml DKEFHALERYIFLU NS ZEHEFERE Y ED
Kikodik BB Y CE D ERAID. BEELHABBENDD.
FRR B ENES (VR BIACAT .
FEE:EX01mm LT OISRF oI I L LREERT ANAOES, BEEE RHOMH A,
EEIOLLE Y ENHNboLETERANEILT . R~ LY IR BT DS,
KR FA~OEALES. W OREBTHASNS.
. FOENEAREOEELAS (1) R TRD B, DR E DA EE.
M e e 1Y
ot AR RET R ORI B RERRILL, SoC 1 RE AU S au T LA R RR RO
KBEAHETHTS,

(A ARFBEAWIRAE RIS, T8 EREEHE LT AR E T, H EERE, 2012, p.74 £ 0 1EEK)



FEETIE, Y alb—ya VITICR Y KIREZ RO 2 FIEOKE (AL 20095
2011) HHEDH LN TV D, EEETIE, KREZMET 572008 Y ZMAT L0
R\ VX IERE 7R & 1X S WA, i CL A ARIRES, RREFAICHIES 5 Z & A3 AlaE
b2, MEETIE, BRENRZCEZIET S 2 SIXRETH 503, AHOMEREICH D
KIREDZEAL IR E A RO DB SN D HETH D (A ARKEBUFE ARG A TS
2012).

KIRERENEL, T ETEBOANZRNRE L TEHERPITONAGANRZ VD, 5k
FHOAMPCEANEZLAMEBOIEL DX NAEL D Z LIFHET bRV, £ 2 CERENR
HE L LT, fRET AR GEO6 2007), N— RRT 4 w3 F 2 W HGE, 54Tl
NEDFZONSEZH/B LY 7 MART 4~ XX OBBNER, Z DX 5 NMEDOTIRIZ
ITWETVZEFIAT AL A ZERSE, KREZEENICHET 27 —Ab A 65 X
D72 o7, Tto et al. (1998) 1%, X7 4 A by F U 7 ORWRERFEIZBNT, RY U
V2T G — b ER Y = AT VEHE OBUATE & )5 L7 T~ 1 3 K i COREMIR
RIS, TREES, B EEORMRENEFERIE & —ET 5 Z & 2HmE L TW\%. Winnie YU et
al. (2004) 1%, ‘B - 2 FOWKKE, KEENLThE BB LR OBETDOY 7 bR
FAFEXUEERL, va— M — FVORIREZRIE Uk, AARRE M & AT
DEVEERD (R = 0.71~0.94) BFohiz. F7-, ARG (2010) 1%, LA &tk
20 4 DR T a4 e O R T EMERE O 7 — 2 &R, WagEar ba— Lz

Ve RV AF LT b s E=—VEOMEZ Y, EHNSREEHETO NESD
FHHE 2B L, 2ok BIE & BRI T E T 5, Bk - N ATEVL Y 7 N ART
AXUEFRE L. 2OV T MART 4 v F UK DKIREREE L, AMERIEM & &
FIBEPE R=0.72) OKREMEHEOND Z ERME SR TEY, ERAAT S L LORRE
FHECA A TH .

1.2.3 KIRE & ANBAEE - LENXIG
1940 AL, HESCHT X9, H— R &, R MU 2 89 5 AMRIC RS L
T U4 1943; S5 1958; 5 1969), AL AR AR « BRI R IE 95288

WZOWTHB NI TE .
R ~DAIRIFEIC R T AR OWT, JIAE (1943) 1%, #FEIC X A 5E Clfaes
FIFFAIRARE 29.3 mmHg (39 hPa) T, WIEONLESCTEIRNZE L L, AFREoE 55

B RITT EHmE LTV D. 72, KRS 9.8 mmHg (13 hPa) DEIC L - Tl
%, WiEERD, MEKENK TR0 EE2 L2503 (A5 1976) 7Y, ER~EPR

%

"
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ERDIEDRIMEIZONWTIHE I TWD. £, TOMOAEFIIE~DREIZ OV T,
REEBEIENT K 2 B R i e K OB PR OAR T, PRSI, W R £ 48 00 H NS0 R
o CkES 1991; =¥ 5 1998; Maruta et al. 1988) 72 EA@MEINTWDH. H—

RAERCBE L TIE, FRROEBEIC X0 R M EOR T oHE R omf], BERHEIC
£ 5 R E MR EOWA, DHEBOEESIEEZL (KBS 1974; &2 5 20015 H
5 1999), VxR Rl e EOREA~OERITRIE, BERR 5 W O J oMM R KON
TEERRIL O (=5 & 1998; Horiba et al. 2000) 72 EAMEITWD. Fho, 77V
¥ I KD MEEEIC DWW TS, EILH MRS L 5 2, MERE sy SR A N S
H, MERORENG 1L A2 2R 570 Y (Miyatsuji et al. 2002; KH 5 1988), #5FhEFH T
NUNDE DRI T DIEN S, (RS 2 EEEICET 2858 TiE, KT+
A=YRH T, VA MUV L, RS (HES 1991 =% 5 1997 AR b 2012), 72
ERfx I IR CRIRE & RIS OV TR 2 ST & 72,

DA~ DR RIEIZBE T DRI DN T, BRONKIRIED A b v ¥ v 7 % EH Lz KRR
SEAEFEE 13T < AT L D FERERJE R T1ED D 72y (Morooka et al. 1995), AR — K& k
v % 7 E N X DM OB D TR 5 Wi & ORAEFIRSE O A T o D 1)
ARIEIEIR I, A b v X v 7 OJFIC L 5 TIEERETRIRRE O AT A Bh (E2h R CFH:
5 1995), AR —hFA Ry F 2L D FTHOTe< AB1ERE (Morooka et al. 1995) 72
&, R & FARIZ, WUEEBICBE L CHIERMA T S LD RIZET 2N L < A b
%.

FERIH 7 /R VOVERGET D IR & 70 5 SR TR OB BT 2R TIE, TR & D0y Lk
U % 40 mmHg (53.3 hPa) O FBHE S SIALEES T BB oo i & 2 80 S, D8k % I
LEED CEFHES 1987), M E O I 2858\ ME & BEIERARY 5 0> fz 8 i it 8 OV i %
KT, HiESoAEZIENSES (MED 1987a), 7 71280 MIAEZ EE L2k o
AW FZ & M =K AREIZ LB LT L, 20 mmHg (26.7 hPa) THEIZEADT 5 (I
5 1995) 7o &, FFFMEEK ORER, ATEENZ OV TREAR SN TETWND.

JEBEIZ BT 208 TIE, NS (1980) 1%, A MU TR OAMRIE & G & DR
FRIZDOWT B~ O EEDFEIZ DWW THE LT\ D, I 7 & W T2 KRR & OV RRE D
EEBIZOWTHE DS (1986) 1, RKEWEICKT 2SI RERER D J7 25 TR LV &

EEZBND L L, BERICE D PEEBERFOEEEIZOWT, TRo0& D0 [HHEIT,
THEES - KBB4 54 10 mmHg (13.3 hPa) T, &2 L& U2 O PR T
30 mmHg (40.0 hPa), KERF TR 25 mmHg (383.3 hPa), 723720 D\ O, FHEHE
T#J 48 mmHg (64.0 hPa), KEEECTK 42 mmHg (56.0 hPa) S#iELTWD (FED

=

|7
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1987b). FH D (1987) 1%, B ONIALRECIS T D2 - ThE - RiRzhzh/tm L
TeRFDJEII KRR > TR > B E DNRICIR 72 0, Wb A7 & bl U CTIIEMZ RO 5
WIS DL ARLTWD. XU T 4 —A My XU ZHEMARRC, TEO0] EEL 500
KERER 7.4 mmHg (9.8 hPa), FHE#S 9.6 mmHg (12.7 hPa), & &6 11.1 mmHg (14.7 hPa),
(5 x9 8V U DAMREE, KRS 3.7 mmHg (4.9hPa), FERE 5.2 mmHg (6.9
hPa), R E# 7.4 mmHg (9.8 hPa) THY (JHES 1994), T4 —RAbyFr 7L
Lol LT & A Y 2 RO )7 AR 72 AR IRIEAIF < 720, Z A Y F RO RBERRIEIL, K
BRERC 2.6 mmHg (3.5 hPa), P T 8.7 mmHg(4.9 hPa) THhH Z L7 & (LA S 2001),
SEIERMFNRRINTND. LaL, KEEEEN O M Mt B R & KARE & DR
RYEIZOWTIE, PoEtnianTtesod, £z, RTEBICET 27T, KA
A B LTeFE0s s E RS T2 67220, A~ D RFTEBIZ W TIE, ZRMREEE R
FHORERFEFNO N T o A EMFHMIZ B3 2098 (Steven et al. 2004; Hassan et al.
2002; Chuang et al. 2007) =2, FENLH & SN HEEDO BN CHRZLE) (Abe et al. 2010), ¥
¥ U7 A Sy TREOME R IRE;ERAT (RES 2014) L, Y R—F—DFHRRIC
B L CIIAERD BB A 2SN TETWAHS, A« DESUSICKIETEEBICONT
IFWNETEFITIH S TRV,

1.2.4 ZBEMIC XD NME~DEHZHE

A& T B HEATFICB T, MEIR, AN O LSRR 72 & ORGSR, AAT0mE) 72
EOINEER 21V IR LIT>TWd (FRE D 2012). RBOZELIZMEY, Ax DOHIKITE
KIEDOFE =T 5. #/K)E (hydrostatic pressure) &%, &1k L TV DKW TEH
SJEHTHY, KFO—RIZERT2ENE, HRICELTRIEREZIT, TORE X
IKOFERE - BN - RS OFFICHE LW SN TEBY, KX (1-2) TREIND.

p = pgh <. - (1-2)

Z T, p WEEKIE, p IFEE, g IZEINEE, h TERITHDH. AETMIRRSY
N%&E@Wﬁ%ﬁbfﬁb,%KE®%@%§H%¢w.mmmmép@L%~L%,
BEOMEE g 130 9.8 m/2 T—ETHDHEEXDE, NME~DOFKTEDOREIL, HES h,
DFE VD LIEE 0 Hisi L LIcREOAITm S BRICIKFET 5. FRS, BOKEIC X D8RR D%
biL, & NEOE o TRMIE ik, HOMEER, MERICKE EEL, MR
KL DSIPLIRFA~EAT LT3 6, O % 557 0 mmHg & 975 &, REFRIRO M NI 90
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mmHg |2 325, HKEIZ X > TRMSA~IKIIBATT 2720, LD L&, mERETE
OHEIMC XY, MEBEIMESND () 2011). HIREEOMEN (27 T4 T v R)
1T, BRI L T 8~10 fE k&<, WED LF A EbPIcmvhikzirg ¥ 5
fHE 2011).

SERTICRE 9 BOKEIC & 5 TEREBMIILAAENEORIN, s EEr B S8, FTROF
xSl ER 7. E£o, THREIRROAEEING, #IGEREORA 25 SE 7. ik
BEREORDIL, ODMERO ME R T LE MR MmO EFRL, ERELT, —
[0 A HY B f o DA RO I~ L A D (a1 2011).

To < A & IAMAEE PHC I Az A, AR IR R 22Kk I L7CREED Z & Th Y (K
& 2007), APEAMZIC X 2500 TR e, AR ERIRE TR T L, $UReN o i & 2 1
s, FIREE ER L, MR A Y, AiRETiEsE, < AEELIED. £k,
e HOFEIZI VAT DT HZEIE, HBERE, A L, 12TY CKkils, 2007),
EHS, 2258, WS, EHRICE 2R R EEREINTEY, SAREHIC X 2 HastK
SRR O T O FIHERERE IR T, BIHSREOBIEIZ LV 25 &, BHES, RREDOR
AN D bl Tng (ZEED 2010).

1.2.5 FEARIMIIEIRIC & 5 i s Eh R

1977 4F Jobsis 12 X - TIFRFETAKRN O MIKIEFREE 298 T 5, ITIRIMy k% (Near
infrared spectroscopy : NIRS) 23#i5 X417z (Jobsis 1977). LK, AR— - ERSS)
B Gl NIRS #4512 & L-WFZER D ST 5. SIEARISE O B ek L, 700~3,000 nm
ThY, EERTOKIZEDHBNEZRE 25, NIRS 2 HW7-BIEEEE X 700~900 nm
DWRITHIE LTS (HE 2009). NIRS (2 & 0 lE & 5 #ARkEEE L & (OxyHb)
AR R b ik E (DeoxyHb) 1%, SN AT MARSRR L7280, 3 FROSRL DU
EDOHOWIMES OB ETRD Z & THERROMFEFIZH 5 OxyHb & DeoxyHb @
MR coEEMDZ LN TEX S, F£72, OxyHb XU DeoxyHb % &5t U 7= 4Rk i ik &
(TotalHb) (%, HERGF DMz ML, TotalHb (Z%f4 % OxyHb OEIAET/REN
DR ER AN (StO2) 1%, MRk OmER O LB DT AZ KL, MR D
FRFRBNEIC IS 2 —DDFREE L L CTHW AL, R ik e R BN RE-CIE S -5 4% i 13
HEIZHE LTS EEbN TS (McCully et al. 2000).

FATHIZECIL, FRFERFEOA L v X 7 EMZE (Aguet al. 2004) <°, HEEHETFO
B A R IT H BB (McCully et al. 2000), {@HE 72 40> [ i B 8 i o> g2 %88
(K S 2009) 70 &, JERIAT S L L% 35 L 7D RESCHEB OF O AE~RITT 5
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BIZOWTHRHADZRENTND., LrLAaRs, ZhbOERTE, BEROEFMMAT L
VA, EEBRE IR BEOEBRRE, BUENL L, FTREENDE S, [ sHE
g, ARLyFr7 KRS 1996; 5 2004) 72 BN CTHEOKIEOZECH A > 7 1EM
DN SN L, AR RISRIZ, BEBEBOEWIZIIT D TEA~DEE N AR~ K
FFTEBEICONVTHOCRENRZ2 STV, X0 BERER TR Z & 7= b T JEFRIH 7
SRUIIVOBEFEAT O, JEEZMA D0 ETRE, EEmfEE NN ERK~5 2%
MBEEMICIZ DMERHD EEZD.

1.3 AFICDOHEAK

ARSI T O 7T ETHRSNLS.

81 [Fam) T, Ao BW, ARBFRIZB T D S0 5 OARGR SCORRIz D
WTal 7z,

% 2 B MIEAMIICEB T D FREA~ORFTEE S AMEO A LDBSOSIC RIET 8] T,
VB2 SFIREIZ 31T 5 FRRPTE I O BEZ B O 0T 572, MM LS 2 RS 7
FEREZR R N 5 & %G, RBRERRPE, KERFSepHE, B BB, BPH, FEREKPAD 5
D& ENEI 10, 15, 20 mmHg THEE LR & Fil72 LT, BEREM MBI, Rsim
T M O JEIR O EBLRS, JEEE R Ote < AEDLERSIZOWTHIEEIT - 7-.

55 3 [NIALIZ I B P~ JRFTEE D3 B2 MR A K OVD BSOS 1 B 52
Tl, MBI B SEALA~ E RN Z 1T - T-WE O SN L2 (SIAL 1), W ONSEENE DT
frze s (SIA7 2) (2860 2 TIRRATEEOREL I LT 5720, R AL 74
BB, MBI Z#%, 10 M OB L Z RS, 0% FIKIZRPTERZ N T

SO ZEE R, 20 SR OB ES), O 10 B OSNLZE R E R D L) —HD
IROT - EEVEHAT DO, £ OB R MR B HE K OV B SUSIC DWW TiET 21T > 72, 3L
(LR ONEBNSAECIE, FEBRME, B 7% FIRICENTELMA /2R 0 mmHg, KO
71 7 WNE% 20, 40 mmHg [ZF# U 7258 OFF 3 54, FEIBEALE, B EFH ORBR), WP

(B, THE R (FE) o3 rpTe Li.

o4 T RESIFCEI T D TREA~ORFTEED ) - B MBI e & OV AR KIE T
W TlE, B3 ECTHEMULERMRED DD, 20 OB EER ORI OV TRE
Eirolz. 2, 3FETHLNIR R E 2, AL R OUEBIRF O - 58 M B e & O°
DESURIZOWT, FEA~OJRETEE DR L OBMRMEIC DN TEB R LT o 7.

%5 A~ OEIEREE D) - B MITBIE & QWD BRI KIT 5248 CI%, Eiaii
EORBEZRIHEMCHAOMNCT 2 L2 HME LT, JEEMIREBICKY, 6 2 =hb
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BaBLFEKROT T b a— L ERETY, #RE 8 A aRL L, - HEMEEEL D
DESOSIZ OV CHE L7,

6 F [Tl 7 /S LV DERREFOBUR & W8] T, filk T /S LLEE 25 FEOKRREZ,
VI IRT 4R FEMOTHIEL, 747 4 - AEINICE L7, dilR7T /SLoR
IRIEDBR 2R T D & & biZ, AUFETHLNIZJRATEE DR L ORI SN THE
BEiTo7c.

BT E TR T, BFEOE L OKROANEORM M AR, EZ2FH LK ARG
B 55 %OME R OREZ TR L.

-12-



51 A - &3
Abe D., Hotta N., Fukuoka Y., Ohta Y., Hamasaki K.; Biomechanical analysis of gait and

sit-to-stand patterns using a specially made knee supporter in healthy young and
elderly individuals. J Physiol. Anthropol., 29 (2): 65-70 (2010)

Agu O., Daryll Baker., Alexandaer M. Seifalian.; Effect of Graduated Compression
Stockings on Limb Oxgenation and venous Function during Exercise in Patients with
Venous Insufficiency., Vascular, 12 (1): 69-76 (2004)

Berry M.J., Bailey S. P., Simpkins L. S., TeWinkle J. A.; The Effects of Elastic Tights on
the Post-Exercise Response., Canadian journal of sport sciences, 15 (4): 244-248 (1990)
Bringard A., Deis R., Belluye N., Perrey S.; Effects of compression tights on calf muscle
oxygenation and venous pooling during quiet resting in supine and standing positions,
Journal of Sports Medicine and Physical Fitness, 46 (4): 548-554 (2006)

Chuang S.H., Huang M.H., Chen T.W., Weng M.C., Liu C.W., Chen C.H.; Effect of knee
sleeve on static and dynamic balance in patients with knee osteoarthritis., Kaohsiung J.
Med. Sci. 23 (8): 405-411 (2007)

Hassan B. S., Mockett S., Doherty M.; Influence of elastic bandage on knee pain,
proprioception, and postural sway in subjects with knee osteoarthritis., Ann. Rheum.
Dis. 61: 24-28 (2002)

B, =k, AR, EHOTE BRI R by 0 73 T K D TRRESINAY T
BRERIR= > 7T A 7 o A NS D, KR, 55t 421-428 (2006)

Wl A0 E B - REIIFZEIC 361 2 17ROy etk DA IME & BRFY, IR =7, 49 (2): 159-162
(2009)

JRE L, EWES PERER ORHee it RS RAT IR R BRI E TR, Y e T =
¥y —7F )1, 31 31-36 (2004)

Horiba Y., Kamijo M., Sadoyama T., Shimizu Y., Sasaki K., Shimizu H.; Effect on brain
activity of clothing pressure by waist belts, KANSEI Engineering International, 2 (1):
1-8 (2000)

WHIES, IWATEN, BEE; #IRMARGEEICH T 2R by X7, #IRkY, 6 ()
53-57 (1995)

-13-



SEFIESL, S, BN, SRIRERL, 8RS, EE, R, IMAR R TR
LA My XU REST, 16 (2): 101-107 (2005)

WHIESC, BHEM FER by X7 e a7 x— FRRER - U oNEEICBIT D
JFEIE L O KLl & BRIRISH, ~2 3 Hikk (2010)

EHBRE, KBRS, Ak EEL, BET, KA, PHREOR, ETRBEE, mmkes &
W) LU D AR—Y U =T O EEBRROERIIIE, 7 h AR EE, 8
125-136 (1987)

A, BT KIRETFIZR T 284 FR0RERBEOTE (56 1#H) —M N Eo0BEs
PR EE D RIRIC DWW T —, KIRFEHMES, 2 (9): 9-13 (1958)

FAET, BEEKE T, MIFED 7, MEEFE], BafTR, BLEt; AIREREE O
7o ARRIE 04T O TG E—A 28 O KR FHH—, Journal of Textile Engineering, 55 (6):
179-186 (2009)

AHE T, PRER, B TR, SILSts AMR~OMERALOE O ALEE - BRI
FAZT 2, AT, 46 (5): 325-335 (2010)

FALEE -, BERIEE T, R E D 7, IlERR, e TR, RS BIREREE A
7o PR 22 AR 2 R T KR D B FIEIZ DWW T—H — RV O KRR Fi5—, Journal of
textile engineering, 57 (3): 75-88 (2011)

FHE T, PAER, B2 TH, BILScE AMER~OMEAERGE & Pt L E 4
[Z W\ C, kNG, 52 (3): 197-207 (2012)

KRETE S, B U TR, AIE  RAEBLEERIRF e v 2 —, T8 (1)
ANH T o & — A N by FHRM 2 OB O K ARERNEE R R FEICET 5
25, (2007.6.)

FRERC T, TN TS S0 T 4 — A by 7 OGN & BIRIEIZOWT, HARFBFS
5, 45 (4): 311-322 (1994)

Itoh N., Yagi Y, Ikeda S., Yamada T.; New Measuring System for Clothing Pressure

Using a Body Dummy for the Evaluation of Clothing Comfort, J. Home Econ. Jpn. 49

(12): (1998)

Jobsis FF.; Noninvasive, infrared monitoring of cerebral and myocardial oxygen
sufficiency and circulatory parameters., Sience, 198: 1264-1267 (1977)

Kirk Wm. Jr.,, Ibrahim S.M.; Fundamental relationship of fabric extensiblity to

anthropometric requirements and garment performance, Text. Res., J. 36: 37-47 (1966)

-14-



NAESES fa NAIRPE O A2 AOBRSE, [E R, 200 255-334 (1943)

JNF5f-, RERINEE, ACRRRF, G&RMIEHE T B0 00 Ja B 18 A% B L B0 R F i —
YR—= bR T 4 A by F T ORFHEE 255 720 OR-H—, #IHEE, 36 (7)1 491-494
(1995)

fERE A 2 1 ARmiey e AR 2 1 RHBRERE T4 ), (2000)
http://www1l.mhlw.go.jp/topics/kenko21_11/pdf/b0.pdf (2015.11.22.5 %)

ARFEN, ERAT, Wi, T —, wMES, ZHREMN A Ly F o7 OFEkF
] OO FH 5% 25 BT i & 5 o0 AT BN AR K\ E 95— R AN 53 eiE - (NIRS) (2 & % RFfi—, J.
Phys. Fit Nutr. Immunol., 6 (2): 137-144 (1996)

JEA T TR | (2008.5.30.00)
http://www.kenkounippon21.gr.jp/kenkounippon21/law/index_1.html (2015.11.22.5%)
Maruta N., Tokura H.; Effects of skin pressure by swimsuit on local sweat rate,
respiratory frequency, heart rate and clothing feeling in sedentary women at an
ambient temperature of 35°C, Journal of Home Economics of Japan, 39 (6): 607-611
(1988)

McCully K. K., Hamaoka T.; Near-infrared spectroscopy: what can it tell us about
oxygensaturation in skeletal muscle?, Exercise & Sport Sciences Reviews 28: 123-127
(2000)

FRITE = IRALZE{batliR, 48 (4): 298-302 (2011)

S FEE, FH—K U X MUV ME SRR EICL 2T, A AZB 7R, 48
(11): 989-998 (1997)

=W EE, B, EH K FORJFIRICKETIERIEIE RO RE, 54 (10):
555561 (1998)

=Bk &, MAAEE, BTE RS TR OTe < ST 2 HEE O FR, #iHEE, 53 (11):
934-941 (2012)

Miyatsuji A., Matsumoto T., Mitarai S., Kotabe T., Takeshima T., Watanuki S.; Effects of
clothing pressure caused by different types of brassieres on autonomic nervous system
activity evaluated by heart rate variabikity power spectral analysis, Journal of
physiological anthropology and applied human science, 21 (1): 67-74 (2002)

Morooka H., Kawa H., Morooka H.; Effects of Support Pantyhose on Silhouette and
Swelling of Lower Limbs., Ipn Res Assn., 3651: 34-40 (1995)

FHERNA, R¥BRHL, BRI IET-, JTIRFnAy, ARG, AR RKER, RESES, SHEA

-15-



I, ERRGR, BRI BRSO 2 Y 35 H )Y B R BUEE) o o KA I TEN RIS K& UF
TR EB AL OARIEC L DR —, IRE T, 50 (4): 467-473 (2009)

FREE S, 2 T7 FHED O IRER ORNEKME, E¥0H A, 243 (5): 425-431 (2012)
GRS TSGR A E 2013) , (2013)
file:///C:/Users/f_ski/OneDrive/paper/ LE4E_8.pdf (2015.11.22.(%)

SGHRFFAS R (2015.4.)

file:///C:/Users/f_ski/OneDrive/paper/& ¥} 2.pdf (2015.11.22.5%)

hiESESE, GBS, FEMIEHE METEAIC X B PNEER X ORAE &, T O ER ST,
fhiEEE, 41 (9): 756-762 (2000)

KRG, A R N Ly F U T ORI O3E O DM R 0O 7 8 3R A N L O
MR BN R IE TR, REFSE, 56: 423-433 (2011)

VERRRISE; 27 Ly g U = T OFEBIERE & FHAGEANT, M5, 66 (1): 43-46
(2013)

H AR B AR E i (7 8L v e — i ok d 2 &RET—) , JF
EBE, (2012)

NPO £ A B AFE LRSS httpi//chakuatu.info/organization/history/ (2015.11.22.1 &)
ARy —~rFdr T4 NEEHARR] & HEWTTORE 23R &I A D JFIA !, (2013.5.1)
http://wol.nikkeibp.co.jp/article/special/20130424/151262/ (2015.11.22. %)

REpFE, AHIERG 77 07— a v OBERKMEN S REFLIGZ BT TREIZONT,
25 (6): 486-490 (1974)

KH FIT, @ a1, B B, AR 5 KREONRERICKIZTTRE (5 1)
W B & B & RS O/ HRIZ oW C, A T, 24 (6): 379-385 (1988)

BB, WS T BT 0 A=Y FAIC X D ~HES b &R, i i g R 2 a5,
32 (2): 72-78 (1991)

TR ESE A AREU, B HEAER, 48 (4): 303-305 (2011)

HARRAE; TR~ 7 Y v E AR-AT ¢ Tl 2o —, EEEtimT, 28 (2): 131-141
(2015)

Steven A. Mazzuca, Mark C. Page, Russell D. Meldrum, Kenneth D. Brandt, Satham

Petty-Saphon; Pilot study of the effects of a heat-retaining knee sleeve on joint pain,
stiffness, and function in patients with knee osteoarthritis., Arthritis Rheum., 51 (5):

716-721 (2004)

-16-



N

Ao s, TR, EIPNAT, KRB, REAE, REBEE, FHRRE, BB T
e Te < Fr & fi o7 O BENE, B AR N FEEE, 15 (3): 21-26 (2010)

BIAL 2, BAEE T, BRESHE WIRES/NMHEREFIICS 2 528, AB AR 6 (5
BI%5): 62-63 (2001)

H AP AOR, S HER T, SEHBHE H— RV % 0 BUSES JE PR 30 28 J JECHR f e & & B¢
AR T | R TR, MRV, 40 (3): 46-53 (1999)

HATRE T (SRR AES:) |, SUBHARR, (1985)

HAT - KIREDO DR, HARZKEFAEE, 51 (11): 1089-1092 (2000)

HATRRF, /NRAT, SEHRRE, R TARBREORY) |, #Rf (2004)

HATIR T Bk& « PR BV AR Tl Y 7 b ART 4 = 2% OB (B seE il &
WF7ER R ) |, (2010)

httpsi//kaken.nii.ac.jp/ja/file/ KAKENHI-PROJECT-19300242/19300242seika.pdf
(2015.11.22 fi'%)

MNIATEOE NERAE B 2 — MEZFIH L2 A8y Y OFNFICER 1, (2011.4.8)
http://www.kokusen.go.jp/pdf/n-20110408_1.pdf (2015.11.22 [&)

ORI AIGER, AR, B [EET ST DML O fh SRR R L OVE
MR EENAIREIC T T2, Journal of textile engineering, 53 (6): 225-230 (2007)
JENNERR, EARERM, FHIEH, PR, )R, fEARER, I LR B e 2
N %2 7 O AT O R BRSO Mk & - FHiEEhR X OEEIER R IS
2 DR, AR —YBIHAE, 6:88-96 (2009)

A X T, PIEER -, B KREICET 2058 GE 1) V— FABEHDENIZON
T, FEUFHES, 20 (4): 252-259 (1969)

VS0 2 7, HATRT RIREDSHIRICRIT T8 (G5 3 M) e KIRE & NIROZEAL T
IZDWT, FRBUFHEE, 27 (1): 44-50 (1976)

PN 2 F, EATRRT, HIRE T, AR 2 b Ly FRRAAIC L D RIREICOWT (5 28)
— KR & JERETE & DOBIR —, FEUFHES, 31 (6): 39-44 (1980)

B, —EARE TGS R O DB R O Z{BIZ-DU T, Annals Physiol Anthrop,
5 (1): 13-17 (1986)

MEIRE, = PRl TR TR A3 K G IR & OWh AL RIE T BT O\ T,
Annals Physiol. Anthrop., 6 (2): 69-74 (1987a)

MECE, = PRl 5ERE FREC R D R & R O (K220 T, Annals Physiol.
Anthrop., 6 (4): 247-254 (1987b)

-17-



MEKRE: BEREMICRT DM EET OMENM L LB DOZEIZ ST, Ann.
Physiol. Anthrop., 7 (1): 93-45 (1988)

Watanuki S., Murata H., Effects of Wearing Compression Stockings on cardiovascular

responses., Ann. Physiol. Anthrop., 13 (3): 121-127 (1994)

Winnie Yu, Jin-tu FAN, Xiao-ming QIAN, Xiao-ming TAO; A Soft Mannequn for the
Evaluation of Pressure Garments on Human Body, SEN’I GAKKASHI, 60 (2): (2004)
WHE T, @A BT, T 210 Y OEMEERET 28K & RERIRE, AAZKE
SAERE, 52 (9): 855863 (2001)

K=, FEH F s BRIt E VA b=y N—E I LD DL, sHE KT R
AR, 36 (1): 27-33 (1991)

KIS, NEELH, amGT, Frad, Foos, A0 REEDORRSMO M7 71k
7 Ny TICHET LKA, BILRKEEETRE, 6 (2): 27-35 (2007)

-18-



FH2E
IMEMZIZ 1T D TR~ DRBTEE D « BEMTBIR R OB RIET &

2.1 #E

BUE, AP TFREA~EE SN 0T 2B 2720, MEIRFRZEH 3 2 =R H
TRV APIRGES TN D, R A PO BRI TOEF 21T O LEEIZE - T
ThE~DTe < B H TR E 2D —D L 75 TV D . MEIRFEOEFH 7 7L,
TR A KRR L, BAKEDO»0IC S WHEIRFIS, JEFIAT S Lz X 298N E% T
NNADZ LK VRIS DL BV TRHZ LE D ETHHbDTHLD, FHKED)
B IRVIRIBETE AT 2 EFM T S LW 2R3 s STy, MEMZICE
J 5 TRRFTEE O EL Y T 5 2 L, MERHEFHT SvLvoikdt B, Al
EEER e b tZE2HN5.

TR~ RFTEBIZET 258 T, ERIAT S LV EROBENG, KGR, s,
PRI, AR E RS LTRSS TE e (WA 1987 )15 1995 AiLD
2010). L2rL7223 5, TRAMEIE~DZEBIZOWTIMA N R ST 67, KTkt

THE D T I BN I e RS0 B R & DBIRIEIEH B 2Tl

T ZTCARETIE, FKEDREZZ T 2WMIBMZIZ I T 2 TR DEBNHIEE R O « K
JEIMRENRE K VO BRS E A DT 5 Z L2 A E LT, Mg, REmjie, &
JEIR, ERERHmAFEEE L L, AL & QYA TRE OB OV TRE 21T - 72

7%, JESIOHEAIZOWT, ST BAITIX Pa LoRdA%, ARECTIIMAEITIEZIBV TR
MEFHZ KD RHFREZT> TV D2, ENIE mmHg TR+ 2. £72, EFHAT L
NVOESFEFLIE hPa BSHER S TS 72 (KIREAFFEZS 2007 NPO AN A AE E#HE
2007), 5IHXEROIENIE mmHg (hPa) TRtk 5 CEHS 2010).

2.2 Fik

2.2.1 HEBE

WA | LR 7R B & 5 44 °C, W O F (KM Z Table 2-1 (273, JEIARIL, @
g2 krLE (ALOKA #:44 SSD-3500) % My, 7.5MHz @V =7 X7 v —7 THBHE
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fh PRS2 0 U=, RBRE X EBRANCERANE 2 FolCaiA L, EEICCREE2ST-.
Fo, Kim XN TOERIL, ULFRERRKFEMEBEMEESORAE, AR (K 2745 H 29

A AGRE S : S15C02) A 45 THEMi L 7-.

Table 2-1 Physical characteristics of subjects

Subject Age Height Weight BMI Circumference (cm) (;?;;Ctklr;e;;
(Years) (m) (kg) upper thigh  middle thigh knee lower leg (mm)
A 23 1.60 47.0 18.4 50.9 45.0 33.9 33.6 6.3
B 23 1.67 60.0 21.5 56.3 47.3 39.4 37.1 8.1
C 22 1.70 58.0 20.1 55.4 44.8 37.9 35.4 45
D 23 1.61 50.8 19.6 53.3 46.3 35.9 334 6.9
E 22 1.63 55.2 20.8 56.4 47.0 375 34.0 9.2
Mean+S.D. 23+0.6 1.64+0.04 53.2+5.3 20.1+1.2 54.5+2.4 46.1+1.1 36.9+2.1 34.7+1.5 7.0+1.8

2.2.2 EEEH

JEEFREE X, TARFESRE L TITo 7oA EME 5 I XD TR Z A 7 35 IR DO AR ARE R E
D515 BRI K IRIEAE 2 312, 18 18 em OMERER S 7 % H\T 10, 15, 20
mmHg (Z1Z4, 13.3, 20.0, 26.7 hPa) OKME CHHAEB L, B 7 &&E»HTHER
BLARWSEME (DT, #7722 LERT) 2N 7zat 4 5:0FE Uiz, RO KB B KB,
REEF P, i BDH, BRDH, TR RPHD 5 FAL CTHat 217> 72, 1 [B10> 55 T i [F —&8
frZaFEBEL, 1 BOFERBEUIRKR 2 BIETE L, FEREFEREOMIZ, 20 5L EHEREZ

ZeF 7.

2.2.3 HIEHEBEROCRESSE

@ #HiLFiERERIE

WETIE, v—V —fki kST =4%— (OMEGAWAVE % BOM-L1 TRW) %{#
H U7z (Fig. 2-1) . & EBALIEAT WEREAS AR C, 178 % 52 b ORE Rk 52 (b i ik & (OxyHb),
FHAR ML R bR & (DeoxyHb) A& L, #fkeiiksE (TotalHb) &, kM A0S

(StO2) Z KD 7. PIEPREIL 1.56~3.0cm & L 5 2004; ZHHES 2009; KESH 2012),

R IR E o D3 ERE A PN E TR RE O A 72
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Laser incidence Detector A Detector B

ERERFRRAREN A

Measurement depth: (B) — (A)

Fig. 2-1 Laser tissue blood oxygenation monitor and the measured sample volume.

@ KEMFRER OB ERNE

B R i el @ 121, 7 RNy Ao U — — M it ALF21D %, BOSIREEIZIE Y
— IR —REFE R, St o AR T ALED S 3em SMUlO FRRER S, A2
FHESM AT, BRHEET) (K& 2060 1T (Fig. 2-2). Fig. 2-3 IZEEO
FEBROKFE2—fl & L TRT. ZNENEEISEHRASHROT—2 a1 7 % AM-7052 &
WWAM-8061 E # W, > 71 v Z S 1 He gk & 1T - 7.

Compression site

Measuring point
@ Muscle oxygenation sensor (OxyHb, DeoxyHb, TotalHb, StO,)

0 Laser Doppler flow meter sensor and Thermistor sensor

Fig. 2-2 Compression sites and measuring points.
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BERTAM IR Je O e < ZARIC DWW TC, EIEIERT « E%, Fi8 6 kbiEiy, Fiamk T

ELAT « EL#% + 10 212 OFF 6 [HIFiA L7z, BReRHE R E 4 Table 2-2 (27777

Table 2-2 Scales of sensory evaluation.,

Pressure sensation Swelling sensation
1 not tight 1 none
2 not tight but feeling 2 slight swelling
3 slightly tight 3 swelling
4 tight 4 severe swelling
5 very tight
224 FERFIH

EBZ, Fig 2-4 \RTHEY, A TO 30 SREM 2R, BERE DFIT L O ST
EHEURVEHRIR 29+ 0.5C, 1 50 £ 5%RH O AN TRMERICTITo72. ATREREA
Eh, 77V —%HNL, M 100%D T x> « a— AUV ERFEHIE, 10 R
(L2 i Riz iz, 2 D% 156 M OMEMLL R, EBRZBIAA L. FEBRP IR (i
BMZZHEREL TH BV, 5 0% (rest period) #, 15 43 FRIZ A 7 % W CRIPTRY
7pJEiE & N2 7= (cuff pressure period). JEiEF& T# 10 43, (RN 22§ % R 7= & 72

(recovery period) .
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-55 -25 -15 0 5 2_0 30 (min)

sitting codying b

Muscle oxygenation

Skin blood flow

Skin temperature

Sensory evaluation e 6 6 o o ©o

Fig. 2-4 Experimental protocol.

2.2.5 fETHIE

R MpREIRE, ARG, BRFIR ORI, EEATLH 5 /MO % 100 % & LT,

SN B 43 RS R LR AR R A2 2 SR 7z

IR R O A MBI RE D ZIZ DWW TR D 8 % — L B O i = vy, A
BANED DN, Dunnett B2 L0 ZEIBRE X To7. £, FHMGHIRE, &
JEME R, FERIX TN ENLE LIZElRkEO 5 aMoEs Ay, BREikliEa#k 7
ELATOME Z FIVT, BN « R E 2 A &3 2580 & 2 el E 7 #or i Ot
Tukey VEDZHELMIEZIT o 72, FHEIEFALEIENOEERE DB OWTIE, *f
JED & % —JCRLE DS EUTIC & 0 A EENF N6, Bonferroni #I1Z K 5 EHHEK
FRIE % 520 U 7=, FEatM#dTicid SPSS Ver.21.0 for Windows % V2. W OREICE

WT b A EKAEL 5%, 1%Aif & LT,

2.3 fER

2.3.1 FmRsE

Fig. 2-5 |2, 71772 U CMIBMEZ §f % ORFF L 7 RF O IEIE A LR B RE ORI A2 b & 7~ T
71772 LY, OxyHb KO StO: OEEIIHT 0 CTh Y, AERLS 10 43 H LA,
DeoxyHb K (8 TotalHb I [f %2 /x L7=. 20 ki@ IZH W\ T, DeoxyHb (&
3.80+4.15 %, TotalHb (% 1.67+1.09 %i#/> L, StOz (3 1.68+2.43 %I L 7.
FEIBEALZ 0, 15, 20 mmHg THA L 72 REOPEIE A5 MLk B e O #ir2 k & Fig. 2-6 (2
AR EIET D EIS K o THEE SR EE A PERE A ML iR B e~ M E 35 B3 e, 10 mmHg
THOE L7256 13, RBR 9L & OWEPH O 38 4 BiAA 3 5 & 3412, DeoxyHb 23880 L 7z.
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15 mmHg TITABRERPH, KERPREE, BPHZER L2561, £72, 20 mmHg T,
T_TOEAAICE N T, DeoxyHb & TotalHb 13 L, StO2 (b L7z, D2
&6, 20 mmHg TO FEJEBEIE, PEERG MmERI 2 KE§ 2 LRz, £z,
THAEFBRT 2 Z &L VI L7- DeoxyHb 1%, B T 5B 2~5 /M CHEBERTO L
~OLETIZEIES 5 2 LR S 7.

Table 2-3, Table 2-4 (21X, 4 TOHBRE IZI T 2 PEEFHMREREIZSWT, EiEHT 5
SO RTT 2 B8Rt b BROEOEEREZRT. Ee/onr—2 2T, E
BHEAL & JEE R A ER & U7 e E S BT 2 AT o 1o R & Table 2-5 (2”7,
DeoxyHb KO8 StOs IE, HiBFREE, HBMAILIZAERE 1% TERIBO LN, £
JEJESREE & EEENL & DR AAERIZB W T A EZEDH O Hil, DeoxyHb KT StOz (IA1
BAMZIRE D TR DR EEA Z TR0V 2 & AR 37z, TotalHb (%, FEAHGREE D A F 0 H A
W b, OxyHb IFEBFE, EBEBMNTILOTZRGED bIRnoT.

Without cuff pressure

120 —+—OxyHb  =—#=DeoxyHb  —#—TotalHb  =&=StO,

Fig. 2-5 Change in mean muscle oxygenation (OxyHb, DeoxyHb, TotalHb, StO2) in the

calf muscle without cuff pressure (n=5).
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/

i restﬁ cuff pressure T recavery -]I i restﬁ cuff pressure T recavery ‘]I i restﬁ cuff pressure T recavery -]I
Fig. 2-6 Change in mean muscle oxygenation (OxyHb, DeoxyHb, TotalHb, StO2) in the

calf muscle applied to each compression site at 10, 15, 20 mmHg (n=5).
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Table 2-3 Mean and standard deviation of change in the muscle oxygenation (OxyHb,
DeoxyHDb) in the calf muscle (%) in five subjects using the mean data of the last five

minutes at cuff pressure period.

COMPTESSION  COMPYESSION g A Sub. B Sub.C Sub.D Sub.E  Mean S.D.

pressure site
without — 98.01 10219 9752 10316 9404  98.98 3.72
cuff
upper 96.17 9297 9823 9552 97.68  96.11 2.07
thigh
middle 9552 10079 97.87 97.26 102.39  98.77 2.78
thigh
10 mmHg 11)1(1)(:: 9517 9613 9346 99.32 9819  96.45 234
knee 8812 9904 93.02 9692 97.24  94.87 4.36
101:;’“ 98.23 97.69 10250 99.79 110.27 10170 5.15
upper 10012 9581 95.86 87.99 108.61  97.68 7.52
thigh
OxyHb r:‘;‘il::f 10056 9707 9911 9589 90.65  96.66 3.81
above _
15 mmHg e 10021 100.25 10651 100.86 101.80 101.93 2.64
knee 10461 9772 9243 9520 103.98  98.79 5.37
lol‘gge’ 100.94 9843 9444 9145 99.31  96.91 3.88
upper 96.81 94.86 9517 10170 104.09  98.52 4.15
thigh
middle 9956  96.05 10153 100.16 97.92  99.04 212
thigh
20 mmHg 1]31;’;: 102.65 9669 99.290 97.41 97.56  98.72 2.39
knee 96.42 9458 9616 107.05 10276  99.39 5.30
1012;’“ 10134  97.97 97.17 9834 9644  98.25 1.87
COMPTESSIOn  COMPYESSION g A Sub. B Sub.C Sub.D Sub.E  Mean S.D.
pressure site
without — 96.48  99.05 9428 90.85 99.86  96.10 3.67
cuff
upper 9776 98.48 10692 110.00 98.90 102.41 5.64
thigh
middle 11000 10401 109.69 97.00 99.67 104.07 5.83
thigh
above
10 mmHg e 96,51 10051 107.11  96.09 10050 100.14 4.43
knee 108.44 106.61 11040 102.46 93.07 104.20 6.87
101‘::? 99.43 9865 103.41 9592 102.60 100.00 3.05
upper 109.56 10149 110.71 102.13 11926 108.63 7.27
thigh
DeoxyHb “t‘ﬁ;}lf 108.78 100.17 106.66 96.07 10240  102.82 5.08
15 mmHg 11:;: 102.33 9425 10106 93.95 10527  99.37 5.05
knee 96.69 106.62 114.06 103.08 11662 107.41 8.12
1"1‘35 98.44 9927 9792 10391 100.68 100.04 2.40
ubper 108.00 116.89 11350 105.88 99.39  108.73 6.80
thigh
middle 110.29 104.31 11594 98.47 10449  106.70 6.64
thigh
above _
20 mmHg s 105.35 105.74 109.76 97.66 99.54  103.61 4.93
knee 11672 108.86 117.32 113.84 106.54 112.66 4.78
101:;’“ 11639 111.92 11352 109.89 108.80 11210 3.01
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Table 2-4 Mean and standard deviation of change in the muscle oxygenation (TotalHb,
StO2) in the calf muscle (%) in five subjects using the mean data of the last five minutes

at cuff pressure period.

compression compression

Sub.A Sub.B Sub.C Sub.D Sub.E Mean S.D.

pressure site
without — 97.33 100.95 96.00 9854 9720  98.02 187
cuff
upper 99.41 9819 10153 10318 98.35 100.13 2.16
thigh
middle 10171 102.31 10258 98.89 101.05 101.31 1.47
thigh
10 mmHg aI:)[?:: 9956  99.99 10103 99.05 99.60  99.85 0.74
knee 99.62 10231 102.65 10473 9532  100.93 3.62
101:;‘" 10027 96.39 10491 97.86 10571 10103 4.16
upper 10259 99.63 10404 9852 11324  103.60 5.82
thigh
TotalHb "t‘;fiig}ie 104.33  99.85 10121 97.06 94.69  99.43 3.72
above
16 mmHg e 101.31 9757 103.23 9861 103.66 100.88 2.72
knee 100.81 10123 102.35 99.12 108.18  102.34 3.46
101:;‘" 99.76  99.38 9659 99.11 99.77  98.92 1.33
upper 10157 103.39 10258 10210 103.21  102.57 0.76
thigh
middle 102.37  99.80 106.04 97.78 10050  101.30 3.12
thigh
above
20 mmHg e 103.93 10207 101.63 9843 99.62 10114 2.15
knee 104.68 100.30 103.78 107.65 10278 103.84 2.69
101:;‘" 104.88 10459 104.17 10054 10040 10291 2.25

COMPIESSION  COMPYESSION g, A Sub. B Sub.C Sub.D Sub.E  Mean S.D.

pressure site
w‘:‘}l‘f"fut — 100.69 10122 10157 10470 96.66  100.97 2.87
upper 10092  99.83 97.72  99.36 10055  99.68 1.25
thigh
middle 96.06 9919 9627 100.84 10093  98.66 2.38
thigh
10 mmHg 11);": 101.87 99.67 96.81 101.35 100.50 100.04 1.99
knee 94.41 9777 9517 9957 102.60  97.90 3.34
1012’;" 10043 9855 100.77 10119 10253  100.69 1.44
upper 9579 98.81 9414 98328 9592  96.59 193
thigh
$t0. middle 96.85 99.82 96.83 10043 96.87  98.16 181
thigh
15 mmHg tf;: 99.26 10241 100.52 102.28 99.25 100.74 1.55
knee 10220 96.64 9414 97.93 96.88  97.58 2.98
1012’;" 102.00 100.04 98.96 97.83 99.56  99.68 1.54
upper 9654 9347 9384 98.38 10177  96.80 3.43
thigh
middle 9583 9719 9408 99.68 9820  97.00 2.15
thigh
20 mmHg tf;: 99.23 9773 9558 100.36 100.01  98.58 1.96
knee 9319 9470 9207 97.41 9848  95.17 272
IOIZ;Y 9451 9593 9451 9571 9590  95.31 0.74
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Table 2-5 Results of two-way ANOVA of the change in muscle oxygenation in calf muscle

in the supine position.

Factor of variation D.F OxyHb DeoxyHb TotalHb St0;
F. value F. value F. value F. value
A: pressure 3 1.97 11.49 ** 6.51 ** 6.69 **
B: site 4 0.59 6.36 ** 1.53 6.25 **
AxB 12 1.83 2.04 * 1.03 2.56 *

* 1 p<0.05, **:p<0.01 significant difference.

2 ILISIRTE ORGSR, TEIBTRE O 2% Fig. 2-7 12, R O % Fig. 2-8 IZ/RT.
JEEFREE DIENZOWT, A 772 LTI, BHIER @ DeoxyHb & O TotalHb (34 L, il
RN R E S RDIZON T L7z, $7IZ DeoxyHb 1%, AREHR TR HIFWVEEBE TH D
10 mmHg TFEZEBELTH A 772 L & ik L TfaReE 1 %kETHEREMZRL, 95
WEREEC TR A I L C B EIERT O DeoxyHb &AM & W25 Z & AVRE 72, TotalHb I,
7177 L EAEARE SR CHE B AR L7223, 10, 15, 20 mmHg DO &5EEM T
IAEAEPBD DN -T2, StO2 134 772 LTI FITHIM L7228, FilsiE s K
K RBIZONTHEICHA Lz, £72, DeoxyHb & ¥ StO2 1%, 10, 15 mmHg & 20 mmHg
L DORIT, TNENERE 1% THEZEDHO b, WEMZKFD 20 mmHg 38 25 HEE 7 ifi.
MENE~EEZ KT T Z LRS-,

=

FEIRERALOIENT X 2 WERE A It B e D28 kid, B EPHEARFORER /NS <, Kb
RPH R ORI R R & <, R e OV T B RPHFE BRI PREE Th -~ 72, R L
DHFEIBZ He A~ TR D e OV K BB 5 KPR 38 s O ERE A DeoxyHb (A EICHINL, StOz2 (34
S Uie. F7z, TotalHb (345 HAERALE THE L AT Do 727y, HEIH A T
TR R PR RRIC MBI 2 7= U, BN IZ 38U TR S OV R IR KRB 81X, BERE
N TILRATR 251 S 2 LT WEMLTH D Z L AVRIR S LTz,
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Fig. 2-7 Effects of the compression pressure on the change in the muscle oxygenation in
the calf muscle in the supine position through multiple comparison. * : p<0.05, **:

p<0.01 significant difference.
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Fig. 2-8 Effects of compression site on the change in the muscle oxygenation in the calf
muscle in the supine position through multiple comparison. * : p<0.05, **:p<0.01

significant difference.
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WERE RS DeoxyHb O EAME & N O R AAERIC OV T E EIER LB RE, FHH
LARYE(R 75T Table 2-6 (27”97, REREORPH, KRE&H LD, R A VT ERERDH 2 20 mmHg
TIEET % &, DeoxyHb I3 EREEMAERL, B 77L& HEL TR 10 %L EHNL7-.
¥rlZ, 20 mmHg & TR RPHEAIE, 10, 15 mmHg (25 L THABEZENRD LK 12 %
Hm U7z, k7o, KERECKPHEBEDHIZ, 772 LICH~ 15 mmHg 8 CFH & 2R8I 4 7R
L, RBEFPRpE, B P, TRRERARHH & il U CElRE OB 2Z 10 WL Th 5
TR ENT.

[FIERIZ L C, HERE AT StO2 DEIEFREE & FEBEAL DO BEAFRIZ DWW T L E I L 7=/ R %,
PEIE & EHERZE T Table 2-7 1SR, StO21%, B 772 L & ol U CRERERDH, RBEH
JePH, BEPAEEICIWT 20 mmHg THEICHED L, KRERFEKPHCIE 15 mmHg 81235
WTHK 4 %EZITHD Lz, FREKRIZOWTIE, DeoxyHb OZ4L & AIEEIZ, 10, 15

mmHg & 20 mmHg & O THEZENRD LT,

Table 2-6 Relationship between compression pressure and compression site of change in

DeoxyHb (%) in calf muscle.

compression compression pressure
site without cuff 10 mmHg 15 mmHg 20 mmHg
‘:ﬁ?e}f * 15,20 mmHg  102.41 + 5.64 108.63+7.27 * withoutcuff  108.73+6.80 * without cuff
ig
nﬁgie * 20 mmHg 104.07 + 5.83 102.82 + 5.08 106.70+ 6.64 * without cuff
above 96.10 + 3.68 100.14 + 4.43 99.37 + 5.05 103.61 + 4.93
knee
.
knee . 12% “;2’:;; 104.20 + 6.87 107.41£8.12 * withoutcuff  112.66+4.78 ** without cuff
lower # 20 mmHg  100.00£3.05 ** 20mmHg 10004240 ** 20mmHg  112.10+3.01  “ithout cull
leg 10, 15 mmHg

* 1 p<0.05, **:p<0.01 significant difference compared to each compression pressure in

the same compression site (Mean=S.D.).
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Table 2-7 Relationship between compression pressure and compression site of change in

StO2 (%) in the calf muscle.

compression compression pressure

site without cuff 10 mmHg 15 mmHg 20 mmHg

:ﬁfge}f * 15,20 mmHg  99.76 £ 1.43 96.59+1.93 * without cuff  96.80 + 3.43 * without cuff
middle * 20 mmHg 98.66 + 2.38 98.16 + 1.81 97.00 + 2.15

thigh

above 5009 1 117 100.04 = 1.9 100.74 + 1.55 98.58 + 1.96

knee

knee * 20 mmHg 97.90 + 3.34 97.58+2.98 95.17 + 2.72

lower 100.69+ 1.44 ** 20 mmHg 99.68+1.54 ** 20mmHg 9531 = 0.74  “ithoutcufl

leg 10, 15 mmHg

* 1 p<0.05, **:p<0.01 significant difference compared to each compression pressure in

the same compression site (Mean=S.D.).

2.3.2 HBEMKEROKRER

Table 2-8, Table 2-9 (1%, THRES & & REHE 0 K2 J& i i B K O IR SV T AR 5 4y
O D EIB K% 5 MDA O RO IZE R Z, $RE LI T. £
TAFONTeT —Z D, JEBENL & JEEREE 2 B & U7z ZInhe i@ o0 Ut O £ % Table
2-10 (o3, PR RE MR &, I TREE K O O M 5T, TR AR
AL DB ERNFRD bivle. BRHEO RS it EX CEFIRITNT o EIREE LR
T, RAFERITOTHOREHBIZEWNTHRO bR T,
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Table 2-8 Mean and standard deviation of change in skin blood flow of lower leg and toe

(%) in five subjects using the mean data of the last five minutes at cuff pressure period.

COMmPYESSIOn  COMPYeSSION g A Sub.B Sub.C Sub.D Sub.E  Mean S.D.

pressure site
without — 110.66 111.04 101.91 130.80 9270  98.98 3.72
cuff
upper 7666 8130 81.30 81.83 9115  96.11 2.07
thigh
middle 81.83 99.90 98.83 57.84 12224 9877 278
thigh
above
10 mmHg e 87.78 103.33 138.10 107.79 109.61  96.45 2.34
B knee 80.40 10002 70.68 66.36 120.38  94.87 4.36
o
E IOIW“ 107.45 102.35 117.81 10277 10014 10170 5.15
[=] 8
S upper 8351 64.93 7576 10949 7929  82.59 16.54
= thigh
g middle 69.01 9375 97.31 9646 80.18  $7.34 12.36
.ﬁ thigh
% 15 mmHg above 57.17 6955 7820 90.39 90.39  77.14 14.22
° knee
8 knee 61.09 7893 6583 8431 72.66 7256 9.43
B
2 1012;1“ 9548 88.69 104.27 11506 82.42  97.18 12.87
upper 7763 7187 7374 50.82 68.66 6854 10.42
thigh
middle 107.16  43.15 7975 6021 64.87 7103 24.05
thigh
20 mmHg f;’:: 9250 6791 51.87 77.03 9507  76.88 17.90
knee 79.62 2228 87.08 73.78 7378  67.31 25.76
l‘ivevger 9878 116.60 68.71 103.69 43.07  86.17 29.81

COMmPYESSIOn  COMPYESSION g A Sub.B Sub.C Sub.D Sub.E  Mean S.D.

pressure site
w‘ctlll‘gf“t — 7657 11542 8513 8205 9512  96.10 3.67
‘iifge}f 90.74 8427 6690 88.78 11535 10241 5.64
T}lj;}lxe 8951 8470 187.27 97.35 96.12 10407 5.83
10 mmHg f:;ee 12140 9540 97.29 116.46 88.64 100.14 4.43
knee 10050 67.49 110.33 7825 10595 104.20 6.87
E lower 99.23 7301 12226 11093 16657 100.00 3.05
é leg
o ‘iﬁfge}f 116.05 38.38 132.88 111.02 97.34  99.14 36.26
2 middle
= thigh 10229 100.34 8552 169.26 70.11 10550 37.92
S above
& 15 mmHg e 85.98 9672 8214 10055 73.56  87.79 10.95
)]
8 knee 10514 7670 77.61 15490 80.82  99.03 33.35
lolvef;r 163.67 12078 64.23 10850 7695 106.83 39.16
‘iﬁfge}f 56.72 9155 108.33 88.68 94.82  88.02 19.05
nt‘;:ii:ée 7361 9679 8103 58.60 116.12 8523 22.08
20 mmHg i’:;: 90.72  69.72 122.90 8591 80.26  89.90 20.04
knee 5556  85.66 110.75 13478 86.35  94.62 29.78
lﬂvevger 96.46 67.90 86.08 13220 60.77  88.68 25.16
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Table 2-9 Mean and standard deviation of change in skin temperature of lower leg and
toe (%) in five subjects using the mean data of the last five minutes at cuff pressure

period.

compression compression

Sub. A Sub.B Sub.C Sub.D Sub.E Mean S.D.

pressure site
chtg?f“t — 100.20 101.35 101.41 101.40 100.90  98.02 1.87
upper 10150 100.84 99.76 99.89 100.45 100.13 2.16
thigh
middle 100.45 10076 100.28 100.37 9959 101.31 1.47
thigh
above
10 mmHg e 101.17 100.50 100.22 101.68 101.31  99.85 0.74
[+)]
5 knee 100.74 101.04 10022 101.01 100.10 100.93 3.62
-
g 101:; 10212 101.09 10026 10029 101.72 101.03 4.16
[}
g upper 100.13 100.14 100.58 99.93 101.53 100.46 0.64
° thigh
8 X
P middle 98.73 100.76 99.69 100.08 100.99 100.05 0.90
= thigh
'_;d; above
15 mmHg 10059 100.50 100.12 100.59 100.71  100.50 0.22
%0 knee
" knee 99.44 101.04 99.90 99.44 100.81 100.13 0.76
(]
g 101‘”‘” 102.12 101.09 10022 10208 100.81 101.26 0.83
—_ eg
upper 10110 100.34 99.87 99.77 99.39  100.09 0.66
thigh
middle 100.07 9971 100.28 100.62 100.17 100.17 0.33
thigh
above -
20 mmHg e 100.87 99.91 100.22 100.23 100.17 100.28 0.35
knee 99.81 100.84 100.22 99.99 10152  100.48 0.70
101‘:; 102.26 10041 100.26 100.95 10238 101.25 1.01

compression compression

Sub. A Sub.B Sub.C Sub.D Sub.E Mean S.D.

pressure site
without — 98.97 100.31 97.87 100.33 101.26 100.97 2.87
cuff
upper 10101 9972 97.94 10051 100.24  99.68 1.25
thigh
middle 10024 9941 10150 98.84 98.66  98.66 2.38
thigh
above
10 mmHg e 102.35 10059 101.46 98.67 106.64 100.04 1.99
knee 10192 99.06 102.98 100.37 98.90  97.90 3.34
[]
-
= lower 10048  99.18 98.48 103.79 100.15  100.69 1.44
..; leg
g upper 100.23 98.34 100.66 100.14 100.24  99.92 0.91
e thigh
5 middle 99.28 10051 96.08 98.66 103.68  99.64 2.78
it thigh
.2 15 mmHg above 98.40 10091 99.97 9840 99.87 9951 1.09
'_;d; knee
2 knee 100.74 101.06 100.74 97.99 10443 100.99 2.29
=)
101:;“ 10048 103.62 9744 99.04 99.94 100.10 2.28
upper 99.43 10049 102.25 101.08 99.36 100.52 1.21
thigh
middle 100.18  99.90 99.49 100.42 10232  100.46 1.09
thigh
above _
20 mmHg e 10009 98.23 10571 99.73 99.39  100.63 2.92
knee 99.28 98.99 99.34 9848 10128  99.47 1.07
101:;]“ 10120 9857 10043 98.31 102.01 100.10 1.62
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Table 2-10 Results of two-way ANOVA of the change in lower leg and toe skin blood flow

and skin temperature.

skin blood flow skin temperature

Factor of variation D.F lower leg toe lower leg toe
F. value F. value F. value F. value

A: pressure 3 8.54 ** 0.85 2.35 1.20

B: site 4 3.20 * 1.44 4.25 * 0.50

AXxB 12 0.74 0.62 1.31 0.70

* 1 p<0.05, **:p<0.01 significant difference.

RS B L i B dS K OV IR DU TR B LR E 2 i L, EEGRE D 4 Fig.
2-9, Fig. 2-10 |2, FEAEMI D2 % Fig. 2-11, Fig. 2-12 (277, FERE R S i &1, £
BERENRKE L RDICONTHEIZHAD L, H 77 LT~ 20 mmHg [£i8 TK 35 %
L=, £/, #7722 LK 10mmHg &, 15, 20 mmHg & O CTHEZENRD B, TR
F100Y573 31 170k = = S 11 TN (VAL S A N O S FE S IE N0 - 72 F g0 b Bewir RVANL/EVA RV g Wl O 113541934 -1
I, BT CIEERRBRO LN holob DD, LEMEME T, 777 LEED
R b5 & Helg LT 15, 20 mmHg TEBET % & AEICE T L.

BB OFEBIZ DT, T IR AR M i, AR e A PR M OV PR 38 R L 2 b 3
MREL, FTHERKRFAEBRINSWEMZ R L. £, TIEEAEIRIE, Thtm K
JEABRFIC LD 4 F0 & e L CHEIC ERT 2 2 s,
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Fig. 2-9 Effects of compression pressure on the change in the lower leg skin blood flow

and in the supine position. **: p<0.01 significant difference.
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Fig. 2-10 Effects of compression pressure on the change in the lower leg skin

temperature in the supine position. **: p<0.01 significant difference.
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Fig. 2-11 Effects of compression site on the change in lower leg skin blood flow in the

supine position. * : p<0.05, **:p<0.01 significant difference.
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Fig. 2-12 Effects of compression site on the change in the lower leg skin temperature in

the supine position. * : p<0.05, **:p<0.01 significant difference.
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2.3.3 'EREFHI

FHERE DA TIEANZH S LRI & e < gz Table 2-11 179, 2L DHE
ELY, EBEK&OTe < ZEIZI T 2B EAL & B R 2 2R & U7z ZJold & 8ot
Dtk % Table 2-12 (R, EBEREL OTe < HEENTIL S EIBREIZ O fElRR 5% K1
THERFDHEIRD O, JEERENEERE Ot ARICKE S EEBT D Z LIRS
.

Table 2-11 Pressure sensation and swelling sensation of five subjects in the supine

position.

pressure sensation swelling sensation

COMPTESSION COMPTESSIOn  quh A Qub. B Sub.C Sub.D Sub.E  Mean SD.  Sub.A Sub.B Sub.C Sub.D Sub.E  Mean SD.

pressure site
without — - - - - - - - 1.0 1.0 1.0 1.0 1.0 1.00 0.00
cuff
upper 1.0 1.0 1.0 1.0 1.0 1.00 0.00 1.0 1.0 1.0 1.0 1.0 1.00 0.00
thigh
middle 2.0 2.0 1.0 2.0 1.0 1.60 0.55 1.0 1.0 1.0 1.0 1.0 1.00 0.00
thigh
above -
10 mmHg o 10 20 10 30 30 200 1.00 2.0 1.0 1.0 1.0 1.0 1.20 0.45
knee 20 20 1.0 10 20 1.60 055 10 20 20 20 1.0 1.60 055
101‘2’; 2.0 1.0 1.0 3.0 1.0 1.60 0.89 2.0 2.0 2.0 1.0 1.0 1.60 055
upper 4.0 2.0 4.0 1.0 2.0 2,60 1.34 10 2.0 1.0 1.0 1.0 120 0.45
thigh
middle 3.0 1.0 2.0 2.0 2.0 2,00 0.71 3.0 2.0 1.0 1.0 1.0 1.60 0.89
thigh
above P -
15 mmHg e 30 20 20 30 30 260 055 2.0 10 20 1.0 1.0 140 055
knee 20 20 10 30 20 200 071 20 20 10 20 1.0 1.60 055
1
(’1‘:; 2.0 1.0 1.0 2.0 3.0 1.80 0.84 1.0 1.0 1.0 1.0 1.0 1.00 0.00
upper 2.0 3.0 3.0 40 2.0 2.80 0.84 1.0 1.0 1.0 1.0 1.0 1.00 0.00
thigh
middle 30 30 20 20 30 260 055 20 20 10 20 1.0 1.60 055
thigh
above -
20 mmHg e 30 40 20 20 20 260 0.89 20 20 1.0 1.0 1.0 140 055
knee 30 20 20 20 20 220 045 10 20 10 20 20 1.60 055
1
012’;” 2.0 2.0 1.0 2.0 2.0 1.80 0.45 2.0 2.0 1.0 1.0 1.0 140 055

Table 2-12 Results of two-way ANOVA of the change in pressure sensation and swelling

sensation in the supine position.

pressure swelling
Factor of variation D.F sensation sensation
F. value F. value
A: pressure 3 8.07 * 4.52 *
B: site 4 2.08 2.22
AxB 12 1.09 1.66

*: p<0.05 significant difference.
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LB OFE R A, AR IOV TUE Fig. 2-138, Fig. 2-14 12, FEBELIZ OV T Fig.
2-15, Fig. 2-16 &7, JEEBRENKE S 25122 CTHEBITM< 72 Y, 10 mmHg &
15, 20 mmHg & ORIZERE 1% THEENRD b, £z, <AL, 7L
g LT 15, 20 mmHg THEICHE AL, Ro0te <) FHmAAMEM L7z, FEEHALOK
BT, PR OVE R KPAFEIBRFIC HE AT, RERESCdo 2 KBRS RPH, AR A o P & OV
EEEBRT DL TEAREPR RO Z R Lz, o A, BMEBRRHIIM < 4
U<, RERRRPAEERICAE TIZ < WZ E2VRE A%, Table 2-11 (-3
 HERE U HDREEITITMAEN LN,
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Fig. 2-13 Effect of compression pressure on pressure sensation in the supine position

through multiple comparison. * : p<0.05, **:p<0.01 significant difference.
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Fig. 2-14 Effects of compression pressure on swelling sensation in the supine position

through multiple comparison. **: p<0.01 significant difference.
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Fig. 2-15 Effects of compression site on the change in pressure sensation in the supine

position through multiple comparison. There were significant differences.
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Fig. 2-16 Effects of compression site on the change in swelling sensation in the supine

position through multiple comparison. *: p<0.05 significant difference.

24 BE

RETIE, HRKEORELZYRRL, MEMIESNIT D THEA~ORFTERD, AMAE -
DS RIFTRBICOWT, FimEhig, RS eE R O ER, BRERHM 2 i &
L CHBRE BRI LV it & 1T o 7. TR, WIhoREEBIZRB W T b EERED
AT, EEENED BT DD RP GO, AT & i A B Ze R
MHBLEL, FREBICET 2 Mg L Lo,

2.4.1 MEMELIZEB T 5 THRA~ORBTEELH - K& MTBIRIC RIEI5

B 7R LT, MEMLZHZ rff LT %a, BHER O OxyHb MUY StO: OAE LT )T
H Y, DeoxyHb &N TotalHb X/ MiEHn % 7~ L7=. Bringard et al. (2006) % 5 73 DN
B 228 >\ T, OxyHb, DeoxyHb, TotalHb, StOs\ i b BAMER Tl 578, B
MFF DTN THD EHE LTS, RFZEICENTE 5 ffmiE, fiihigoZ ks
T ThH Y, Bringardetal. (2006) O & [FEEEIC StO2 IFEIMEM AR L7z, HIT
AERHAA B 10 S8 LI, DeoxyHb X UF TotalHb 34k % (B Lz, —fiZ, MMEME
OSSR A U TR, B KD TREA~O MK TE &ML, O~ O RiE T
BT, 1EOAHEZRTIEL2 2NN TEY ()11 2011), LR
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(ZWERERS O DeoxyHb K& U TotalHb I3HII42 Z L A HE S TW D (ME 2009) —77,
BN T, Lol — REE R ST 3 2 DA B8e0 Do H B o0 R 208 I A FRp L R 7o 341
WHERT D (BB D 1997) L5 THEY, DHEOET, 1EAHEOHENAZ S|
2L, BREREITIENT 5. ANFEIZRE VT, BN R Okl & LK ED R
IR S AL, TROFIREIZE T L, I L@k OiE~RK S 2 & T, PEER O
DeoxyHb & O TotalHb [3Jd) L7=D Tld7eWint EX Hib.

T A A BN L7854, DeoxyHb } O TotalHb (3 EHRE N K E < 72 H12-24T

Iz

L, StO2ldEd L7=. OxyHb OE#H IO TN TH-o7=2Z L ove, DeoxyHb DEIINAM
TotalHb O K N StO2 DIFAZFHFEH L TNWDH EEX HiLd. FFZ, 20 mmHg [+l
DeoxyHb KT StOz (2 E 72 B % T3 Z L AR Siviz. BEIERT OxyHb OZE#h L7 )
TholeZ &h b, FTREBIR~OEBOEEI DN LR IND. —J5T, EML
XV EKEDREZZITIZ< <, FROFIREIMEVIRE T, 20 mmHg THRBEEZT 5 L&,
FRIRIZEIRIC EE AR T RE DR RIS @ 260, A& 23 FEE Sy, FEIBEAL L D KO #
AREIE ER L, #IROLAEE LIbOEEZ 6N (EFD 1995).

JEIBEBAL OO 5 TUE, IR K OVKR iR fe K PH B RF 12 DeoxyHb & UV StO2 23 EZHGN L,
¥#\Z DeoxyHb (347 772 L &l L C 15 mmHg UL E THEICHEM L=, —J7, &b 2N
Do LEBEMIIHE B TH Y, EIEFREIT T L MBI RE O BIEIE, B
FoTERDZEPHI LN ERoTz. ZOERE LT, THRAMAOMMERDENRE
A6ND. KEBRTIE, WINOEBEMIIH L THRCEON 7 2 H L TWLH03, F
H &I ZEEMEI NG S, +olclia Bl &, BRICNbENMETT2 28
MWD EBRTND CEFHED 1995). 2O Ehbh, JARKOERTED K & W KBRS KFHIZ
PNDLEN OB, BESCHEEA IV /NS 22 2L 6B26050, KikEKHOE
BIC X DRI Bl SN, ZOMEICRT 2 ERIE, BEOEMEREOEN & T
I A DALEBMR TIZARW N E B X SN D, ERRE OB RO EREZ T BT TR X
D KRB DB RENZ ERHESNTND GBS 1997). SF 0, KEBEEIZEBRIC X
DA ZE LT WVWEFRD. 20k, KRERGKRFEEESIZIIRRIEFRIRS /MR F
Ak, REREFIR7Z: ENFIET D726 (ME 2009), HRERAYFIEBFRE CH kA EE L,
DeoxyHb O¥NZ S EH I LcbDEZEZ b5, Fio, BITITEOMRE, SHNEED,
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B RIRTERIRCIR S § IR 72 E AR L, BB s 72, 18- T, BE~DIETIZ
E#EFIRZEB L, MRS L THMREBES~ORENRELS RoTcbDEZEZOND.

DeoxyHb MO StOs DOZEENIFME NN A DAL, JEBETREE « B EALOENIT L 0 255
DOREEIZR -7, UL, SEHE L7/ MitEiie O 5 & B IRARE & o fIZ AR B
IO o7z, BRFEMOZERIE, TEEBIAL DG EMREC LD 6D TiEeun
MEHRT DN, SBOPELE LTS HITHRFAPLETH .

TR B i B, JEERE AR E < R DIZHON TR E S KE <4V, 15, 20 mmHg
JEECTHRBEICHD T2 Z RSz, £z, KBRS KPH K OV PR 8 IR T RRES AR i

EIIRE S Lz, ZORMRE KRR ORMOERIL, BEER DeoxyHb 2341 L4
WL CTh B D, ZNHORERND, RIEZRNTWMRIEEBIZ ZVAE SN, RIE
M3 FEAL TN D M K0 PEERICALE S 2 MR, #AR~EBATL, W Lo TiERn
mEFEZ LD (UME 2009; kI 1993).

TRES R ERIL, 2 TOFBEMESRMEICB T ER LR, Ziuk, AERICBIT LM
BANE 22§ DR BRI CLI 0 RIBBREE DG H LTV RS T2l TRV E B 2 b
5. B77 LTOKFR BRI, TREAZNAED L2GEE, KR LA i
STz, REEBE O TR A 2N EnEET D5 L, Zh &0 RN O E Mt #3842
eI Tk (1B 1995), AWFIEIZIVT S EBEIC X 2 FRRESEHE M & oo )
DX TR RO ERME 252 EZ Lcbo B2 bND. £, JEEIBAOE
W TR R EIRA~G 2 D B2 OV TIE, RERR KR, KERPJCFE, B, BEHICE
AT TR KPR A AR Lz, ZAUIAREBROTIEEAL 5 o o T Kb

, B L B K OV R O I E L C do D A MERE A N IS B bt W MLiE & 72, 1T
BBV LICLDEENHIZOTIE AW EEZ X i, EEEL & RIETN & DA E R
fRIZEB T D HREZ RO E DO FEIZONWTE, A% ORFFREE T 5.

2.4.2 MBEMIIZET 5 TE~DRBFEEN LERGICRIETE
JEE R OV e < AT, EEFRENKE KRB ICoN Tl R AHEMmNRENTZ. El
JEAVI I ENLZEN TR B AL - 723, JEEREIZSWTIE 15 mmHg ML ETHEIZHE

M7z, To< BRI, RERFHRPH K0 IEPHEARHIHR S 720, EEHALA R D L i< &
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RO SR D Z LR S vlz. KGR, BV H DeoxyHb O¥EMNEFED K &
WEBEL T 503, FRICKEPAEERE, TotalHb O¥INENRKREVMEMZ R L. 2 b
DOFERNG, EEHENLE Z 2 X0 RERNZHE 2 ik e & ORISR Te < I 4
B2 Z20TIERWineEBZons. £z, THREOT< AL, KO 5 BRSNS & 2 #Hkk
MERENPENT 2 2 THERIEND EEDN TN D, MMFEKREOHEINEL, #k
A HIBR L, SRS FRICHE UIREZ B S5, Zhic kY B sk co
TN TUHE L, Y8 SN ToK G OFRINNED LG aicie< 2IAEL S (B 2005).
KRERESA~DEEFRE DR 722D &, FIRANMAEITRE 2138 L, Bl s~k B ahs
FEITHMT 5 LA SN T (HEDS 2002), AFZETEH FREOTHARIEBIZ XL > TR
ML 220, A~ LK L, MM EREOHEMZ 5| & 2 L7 aTRetk
HEEZOND. JTEEEMICE > T TRICA T 20 AEOBEN R DR B E %, M
WEZT TR, KOBEIZOWTHERDIMEZITV, T kL OBRIEZ =T 4
EnbhHEEZD.

ZHVETO NIRS ZfEH L7 SEATHIE Clx, iG-S s e 3 T i 2 B 72 2B s
ENREL HBND . SALEHRHCIEFREORET, BIREEIZHY L, DeoxyHb 735
3% (Bringard et al. 2006). FHA kU v FRFZIL, BHIME O R & O &2 Ok
I &0 M2 L, OxyHb Ofb 25| &+ Shbh T (K5 1996; 6
2004; KD 2012). Fiz, BHERHESET/ E OMEBRC1L, EBIREIC X > CHMLKE)
e S 720 (CFH D 2010), OxyHb OEBAKZ V. Lo LABFEIZIBWT, (IR E
FECIE, OxyHb OEENIHOT N TH Y, [FIAIZ X D DeoxyHb MDZEE) A3 TotalHb 35 L O StO2
BT DI EDIRE NI, R DeoxyHb 0NN PH K ONKRE e K PR L 18 B (2 5283 K
BN b, ERHOT NUAREHRFICEE T NEHALTH D Z L AVRE STz,

-44-



2.5 EH

BN 2265, T~ OEARIEB N « B MLk E) I8 & OV BSOS K IE 3 528 % B
BINCT D7, R ALY 5 A& XRIC, KR 29+0.5C, WE 50+ 5%RH O A
TREET, A7, EIERIRERM, KRERSRPE, BEPE, B, TRREKREOW
T EMEFHL 7 %2 T 10, 15,20 mmHg &5 T 15 EEEA A 7. WEHE

B, BERERSMGENEE (OxyHb, DeoxyHb, TotalHb, StO2), FEEHE « 47 /2 REHE O K2 & i i
ERORER, EAK, DAETHD.

ZOFEE, FREOEAIRIFEIE T, DeoxyHb, TotalHb 351, StOz i34 L, 20 mmHg
JEE THEZEDEO bz, DeoxyHb 13, BEDHKL ORIRE RPAEBRHC R BHEML, Kb
NI o IO EHEBERECH - 72, AL OB K% 15, 20 mmHg CTF
B3 % & DeoxyHb (ZAEINZHIN L2, FHEHLE M ElL, 15, 20 mmHg 8 THEID
Wb U, TEEE R SRR T Lz, JEET 15 mmHg UL ETHBEISHEM L2, T < K
1, BPHEERICR & RE <, KRR KRPHEBERHINS WD EAVRE .

INHOREFENG, MEMIIZIWTIE 15~20 mmHg VL L0 JATEBE A « B ik
REM VO BRI S IR B 2 KX TIRE L 2D Z AW G E 700, MEIR A 72 EPENVL Cff
MENDERMT S LBV TIE, FrICHRIE & ORI KPS /3G o0 B R
REFLTH D Z LRI NI
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FHE
MAZERFIZIS T D TIRRDOEMIBIEE A « B MBI R VDB RIS RIS TR

3.1 #E

MNARIIAPENE 2> B JERLROSIAL~,  F T2 SEAL D GAPENE A~ & AR W 21T 5 BRICE K ED
WBEZT D, B DS ~EML WA L2354, REFROFKEZESHML, i
BN TH~EBITL, THROEIREX EA LT, mgirgss s34 (FREL 2012).
ZOD, FREREITERT L, OICKE S & A L, —EOaEEIIERT T2 &
ShiTns ()1l 2011). RRHIOIALRERE, TERA~OMIKITE Z28m S8, frfok
DR A~BE T 52 LICk o T, <ALl ERIT. ERMABEA Ny 7
I, MDA EFRINEZRESEDLZ LT, < AHEDRPHDLLEEZ LTS (F
H 2005). BUEMRGE SV TWDERMT S LAOFIZIE, MBI LHIR~NEEZINZ D Z &
IZE - TC, MEREZMNSE, #IOERELENSED 2 PR SN LD BFEET S.
T/, EHROREINICBIT 2HER Ry 2 T ORERF LR NA RSN, E)
IZR Y MR BRI R E <AL, SREOEE TITAMMAEEIND. L EE)
% OEEI CTIRORIE~E T 720, WA Ny %0 77 EORMITIC X 55 57 RIE 8 53
HfFShTnod., L Laens, SRS L > THKEDRELZ T 5 TRIZKL, B
AR, FRCEBENL L AR « BE LRI~ LD L 5 8L 5 2 5 D0
O TIERLS, EFRAT S VARG OHEEND, EBE ORI BT 5 RETEE D%
BIZOWTIlEARANEE (NIRS) 2 W TGS L72AFZEIE A H a7,

ZZTARETIE, BrD 2 DO D T A~ORFTEA A « B i £ &
OCLEEOSC 5 2 D BEW LN T 62 2 A E L THRE ER A 1To72. i 1 T
I, AL X D EKIER DI DSIALRFZOWT, SIAL 2 T, SR 7ERB R -
TV DEEEINE DSARFFIC OV TR 2 T o T2

R, B2 EERRIS, JESOHALIZOWT, SI BTk Pa &oRT28, A CTIIHE
FEIZBWTRBIEFHT LD FREREELIT> TWDH 2D, E)E mmHg TRk 2. £
7z, FERAT SV LOENFFLT hPa MRS TV 5720 (KARENGES 2007 NPO
ENBAEEWEZ 2007), SIHSCEKOE /7L mmHg (hPa) Titikd % (FFH5 2010).
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3.2 Fik
3.2.1 #ERE

PR AL R /R R ACNERY 10 44T, #BRE O L (KK % Table 3-1 1279 FEERIL, &
D 3.2.2 EBEEM TR, EIETAL 3 RFEIC T AT HOTEREIT 7. HBEITITER

ANCEBRNA 2+ L, HFICTREZRS. £72, AEBRIL, LR MmEE

HIZE SO, &R CERL2T4ES5 H 29 A ARE S  S15C02) #15THEM L=, F
B, W osiRE LIl — L, F—#5RE I3 L TR TIT- 7.

Table 3-1 Physical characteristics of subjects.

Age Height Weight
Subject BMI
(Years) (m) (kg
A 22 1.56 62.1 25.4
B 21 1.59 61.0 24.3
C 31 1.60 53.3 20.9
D 21 1.59 57.1 22.5
E 22 1.59 464 18.5
F 21 1.62 50.2 19.1
G 35 1.63 31.1 22.9
H 38 1.56 45.6 18.8
1 28 1.62 56.8 21.7
J 28 1.68 53.0 18.8
thigh 24.6+4.3 1.61+0.04 56.2+ 4.4 21.8+2.5
mean=*+S.D.
) knee 25.1+6.7 1.59+0.02 53.7+ 6.7 21.4+2.8
lower leg 27.4+17.0 1.61+0.04 50.7+10.0 21.2+2.2
. Compression site
Circumference (cm) o
Subject conditions
. lower . lower
thigh knee thigh knee
leg leg
A 39.4 38.6 36.5 O O
B 444 39.9 38.0 O O O
C 39.6 36.1 33.0 O O
D 415 36.6 38.4 O O O
E 36.7 35.7 31.8 @)
F 38.2 34.4 33.6 O O O
G 43.2 39.0 38.7 O
H 36.6 32.8 33.0 O O O
I 416 36.6 35.6 O O
J 420 37.2 35.8 O
thigh  410+21 3871+18 358 +20 O the subject who
*mean=*S.D. X
knee 39.3 = 3.0 36.3 =24 349 = 2.6 was conducted in the

(%)
lowerleg 41.1 = 2.7 36.6 £ 2.4

36.2 £ 2.2

compression site.

%  Mean and S.D. of the physical characteristics in each compression site conditions.
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Compression site

Measuring point
@ Muscle oxygenation sensor (OxyHb, DeoxyHb, TotalHb, StO,)

‘ Laser Doppler flow meter sensor and Thermistor sensor

Fig. 3-1 Compression site and measuring points.

322 HEEFMHF

JEESMEE, Fig. 3-1 1IR30, LM (BUF, KEREBET), M (LIF, BEmgd),
ThEKRP (LR, THREH) oFt 3 fifiaxtg e L, I7 2BV TELIMARVIRELZ 0
mmHg K% T* 20, 40 mmHg (0.0, 26.7, 53.3 hPa) Dt 3 #iE TN/ EE L. &FEiH
SRIEIE, 1 BIC 1 B0 FEER CHEEESIZER L, WA RE CTHBa L.

3.2.3 HIEHEERUHIESE

O fiFREREHIE

HETIL, 55 2 % & [FAEEIC OMEGAWAVE #H81 L — 4 — ik ek 56 € = & —, BOM-L1
TRW Zff H U 7=, AL A HERE AR RIS C, JIE st S o #H ke 2k ik & (OxyHb) ,
FAkDIER F bk & (DeoxyHb) ZHIE L, fHfk2fiks (TotalHb) &, #HA%MEZR AR

(StO2) ZWIdE L7z, HIEREIE 1.5~3.0 cm & L (JH5 2004; ZHBED 2009; KEES

2012), MHIHHIE - o P13 MR A PR IR T i 2 0 A 7

@ KRELKEROEEERNE
G M ERNEICIE, 7 R 2o L —F — s ALF21D %, KSENEIITT

i
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— I AZ—REFZ AV, Sttt oY 20 AT T ALE DD 3em SMUIO TR L, A2
REFE (LR, BRHELBET) B O RERESATE T8 (LUF, KIRES & BE3) (o4t
Y ERY T (Fig.d-1). EhenZsiatasklsttflor —2 a7 % AM-7052 &
NAM-8061 E # W, 71 Va1 He gk & AT - 7.

HREFEMIXE 2 = & RO R EZ W T, EEEEOTe < REIZOWT, HBALLE

S

BF, SEACHEE 10 Zyfidiy, BT, SEB T 10 seb@ ey, EEHE TR, B TRIOR 6

BIFAA U7, BREREM R % Table 3-2 (27”7,

Table 3-2 Scales of sensory evaluation.

Pressure sensation Swelling sensation
1 not tight 1 none
2 not tight but feeling 2 slight swelling
3 slightly tight 3 swelling
4 tight 4 severe swelling
5 very tight
324 ZERTFIH

AT CH 0 7R N 2 2 R o 7o 1%, &R 27°C£0.5C, 1B 50£5%RH O A\ TR EE=IZT
fTotz. NLRBERARER, HRESHOT 7V ¥ —La—r0 Ehb, # 100%DL5)
fh Y b va— bRV EEHSE, 10 SHEBAZEFZ RS TO%, 30 5o
M Z2H 2 iR S8, FBRZBAMG L7, EBRIX, 10 B ZE 2R, T 0%, SIfL
BENTAT LT, SEEENTRAT LT 1 0 DINIS, #RE OMIRICIE 13cm O MLEFHH
TEEX, R EEMNATZ. 28, 0 mmHg [I2oW Y, 7 BNERFIETTH
L xRSO, FMMEOmIE T — 7 TRV T2 7e), T s L
(2 K DRI BV, I TEEERHIREREL MA 2N K D IRl Lz,
BRI 22 & 20 491 (BUF, N2 1 £ 721% Stand 1 & F59) {R55 L7-#, VO2max30%
D HE S pEES 2 20 43f (LT, #E8) £721% Exercise L FR9) 17V, BN L%
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il (LAF, AL 2 £721F Stand 2 &859) frfrs¥7- (Fig. 3-2).

SEAZHFIZIE, BEOBEMEIC LD TR IRA OB EMA D720, BITdz BRE O o
SICEEL, BizRETHLV, EEZREIEL. EHRFIOE, &S 5 aDEEAHREM
ML, FHT 2 ROMEN—EDHEHEE 25 &9, BiAaIcHIZ27 (Fig. 3-3).

-30 5 0 10 30 50 60 (min)
lying i sitting H Stand 1 cuffpressure Exercise Stand 2 H
Muscle oxygenation
Skin blood flow
Skin temperature
Sensory evaluation ] o ] ] o @

Fig. 3-2 Experimental protocol.

Fig. 3-3 Condition of the experiment in Exercise.

3.2.5 fEHTITIAE

O RERIE, MEMLZFR% Y 5 2 OFEEEZ 100% & LT, 5 ofIc B b=Ro}
Pl LR R AL RO 7. FREHBZNENOR RO OB, AL 1 TIHA% 20 73 &
FEYE L 7 DIMENMEZ % b IO FEME L DS (A% &) %, N 2 TIEERO
SN 10 oy H &2 fRATR SR & Uie. 7288, S 2 THW D EIE, 1Esh 20 43 B O 5 iEE)#
DIAL 10 7y B OEZER L7272y (A% & FFd) Tl L7z (Fig. 3-4). FEsRE & Ea i
AT DWTHRHED & D —JehLE 73 #0508 & O Bonferroni {512 X 5 2 HE LR E AT - 72,
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B HEREAM X E A #& TR M OVEBRIE TRIOE 2 W CRIBEIC RS D & D ol @& 4y 80 &
X Bonferroni {EIC L AL HEHEMETIT-T-. T, &EBTNFNFNOEBEBREDE
BUZOWTHE, ®HhDH 5 —tBE O 3o 2y, BEZEMS L84, Bonferroni

B KDL EEHRIEZIT o7, HetEAT 1% SPSS Ver.21.0 for Windows % U 7=,

=
D
o

150 (b) (d)
g
3 140
I
<
X 130
[}
o
£ 120 (c)
(]
g Stand 1 (A%)
g 110 HR Stand 2 (A%)
(e} ) =(b) —(a)
100 L2 ‘ =(d) —(e)
|
90 Sitting Stand 1 Exercise Stand 2
0 5 10 15 20 25 30 35 40 45 50 55 60
Time (min)

Fig. 3-4 Arrows indicate A% which were calcurated the differences of Stand 1 and Stand

2.

3.3 MR
3.3.1 AL 1R 58 « FEMIEIRE R LB S ~DEE
O fHmFHEEE

Fig. 3-5 (2, A MLiRENRE DSR2 L 2 MR FE T 40 O EE CTHIB LA R 9. £ 72, Table
3-3 12, AL 1 2B D PHEM MBI D (LR (A%) Z7Rd . MIEAMLY &SI~ & ARAL
Wiz 35 L, OxyHb |38 L, DeoxyHb & OfTotalHb IF#Hi KL, #EHE LT StO21%
KT L7z, SIAL 1 ICBWTEFKED B LV FHRMOITE A TR T EE Z Sh T
bOLEZOND. FEIEEENOEIBIN 2 2R &2 "ok E o BT 217 - 12 R,
NAL 1A D BEER IR EN I T WO B2V TS BN, OHEERE DA &
IREBNRDRD IR o 72Dy, St02 DAAKIE, DeoxyHb DAL A M LR R L 72 -
Tz, KRFERTITMENLLFH S 10 B LS 2 RFF L, £ ORIIAL 20 DR S,
SEAE & RIRFIC R 2 FRASIN A 72, £ DR 20 43 O SAALRFF T, WRIER it Eh i~

JEIBFREE K DNEEFN O EITRD HNRNZ LRSSz,
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Applied to the thigh Applied to the knee Applied to the lower leg

115 115 115
110 110 110
£ 105 £ 105 £ 105
z 2 z
Z 100 & 100 Z 100
£ o £ & £ o = OmmHg
) & ) - ®= 20 mmHg
& & &
& 90 2 90 & 90 —e— 40 mmHg
85 85 85
80 80 80
200 200 200
190 o 190 190
F 180 o ¥ 180 F 180
2 170 WA 2 170 2170
% 160 / @ =160 % 160
& 150 o \ s 810 & 150 —0— OmmHg
-
£ 140 /’ -\ £ 140 £ 140 —e— 20 mmHg
0 O o0 o0
130
5 130 /’ o\. & 5 130 —e— 40 mmHg
S 120 O =g o 120 S 120
110 / 110 110
100 100 100
140 140 140
135 135 135
£ 130 R 130 F 130
2 125 £125 2125
= £ 120 =
£ 120 ke £ 120
c < 115 e —@— OmmHg
£ 115 A £ 115
& 110 £ 1o £ 110 —6= 20mmH
© 3 — —
S 105 S 105 5 105 ®=— 40 mmHg
100 100 100
95 % 9%
105 105 105
100 100 100 N
_ % \ % _ 95 | Ve
S S &
- 9% = 9% ~ 9%
g s 2 s g s
2 2 2 =—@— 0mmHg
g & g & i
-=@= 20 mmHj
57 5 57 €
S 5 S 5 S 5 =40 mmHg
65 65 65
60 60 60
0 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60
Time(min)‘ | | | Time (min)‘ | } | | Time (min) | | |

[sitting | Stand 1 | Exercise [Stand 2 | [sitting | Stand 1 Exercise [Stand2 | [sitting | Stand 1 | Exercise [Stand2 |

Fig. 3-5 Change in mean muscle oxygenation (OxyHb, DeoxyHb, TotalHb, StO2) applied
to the thigh, knee and lower leg (n=7).
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Table 3-3 Mean and standard deviation of the change in the muscle oxygenation (A%) in

Stand 1 (n="7).

%) compx.‘ession compression pressure

site 0 mmHg 20 mmHg 40 mmHg
thigh -10.40 + 7.96 -13.08 + 10.17 -14.10 £ 6.31
OxyHb knee -5.02 + 12.88 -8.23 + 3.77 -8.10 + 10.46
lower leg -13.20 = 7.58 -8.18 £+ 5.70 -6.17 + 8.77
thigh 84.45 + 29.70 82.73 + 23.28 89.28 + 32.11
DeoxyHb knee 82.562 + 17.47 69.95 + 17.97 93.10 = 19.92
lower leg 89.44 + 21.61 80.21 + 20.08 7481 + 18.61
thigh 20.77 £ 742 1793 + 5.08 1994 + 7.63
TotalHb knee 25.66 + 9.93 1777 + 5.56 26.49 = 10.06
lower leg 2155 + 270 21.56 + 3.34 20.02 + 643
thigh -2561 + 795 -26.23 + 9.26 -28.17 £ 7.07
StO, knee -2461 £+ 6.31 -21.98 £+ 4.64 -27.46 + 4.55
lower leg -27.94 + 5.33 -24.07 £+ 4.37 -21.90 + 5.42

@ KMk E &k &R

Fig. 3-6 12, (MBI GIERL, ST~ & AT L 72 IRp oD B i it B O R 28Ab A A EA L 2
100% & L7= 2L CHEEEA BN RS . Table 3-4 (21, AL 112331 B KBRS, T HRES
OV RHEO KGR EOELE (A%) Znd. Il ES BT 21T o 7o/ R, HiHiR
FE L FEBEAIWT R S A E R EDRITERD b o To. MBI &SI~ S ARG W%
T 5 &, RERE K OVF RS o B2 J ML 5134 50% NN Lz, B RHE RS Mt i,
ARk & & HITHOT T IMEM 2R LTS, #EREIZ K-> TE(ER R, —kROMm
TRD LN h o7z, REFEOREMITROZEIE, 20 3B OSINRFHI L > EER T
DHELBEC R RHEEIER ENEELIZbDEEILND.
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Applied to the thigh
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Applied to the lower leg

3
S

8

‘hange in thigh skin blood flow (%)
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Fig. 3-6 Change in mean skin blood flow in the thigh, lower leg and toe applied to the
thigh, knee and lower leg in Stand 1 (n=7).

Table 3-4 Mean and standard deviation of change in the skin blood flow (A%) in Stand 1

(n="7).

skin compression compression pressure
blood flow .
(A%) site 0 mmHg 20 mmHg 40 mmHg
thigh -46.96 +  29.25 -50.99 =+ 14.01 -51.87 =+ 15.87
thigh knee -55.83 + 15.74 -56.48 + 23.14 -51.53 =+ 24.37
lower leg -51.84 +  21.52 -43.07 +  39.82 -54.58 +  21.00
thigh -47.84 + 15.60 -58.80 + 15.00 -50.58 + 12.35
lower leg knee -41.88 + 30.47 -49.05 =+ 27.63 -44.35 =+ 23.04
lower leg -48.18 + 17.18 -50.45 =+ 26.61 -54.93 =+ 17.23
thigh 49.36 =+ 87.65 -13.32 + 26.65 8752 + 119.64
toe knee 166.28 + 466.76 40.40 + 100.31 35.03 + 104.69
lower leg -4.83 +  34.09 52.73 £+ 9549 6.62 + 81.21
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Fig. 3-7 |

, AMENNZDS B EAL, SEAL~E AT LT-RE D KERED, THEE LK OV RHE D KR8

IR ORRRF AL 2 EML 2 100% & U722 LR THEBEALBNIZ R, Table 3-5 12, AL 1IZ

BT DRI, THEHR L OVERHE DO RIEIROZEL (A%) Zm3. MBS & SEATEEA~ &

BATL
ERYAVAE:

I SREE K OV IE

KOV
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Fig. 3-7 Change in mean skin temperature in the thigh, lower leg and toe applied to the
thigh, knee and lower leg in Stand 1 (n=7).
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Table 3-5 Mean and standard deviation of change in the lower leg skin temperature

(A%) in Stand 1 (n="7).

skin compression compression pressure
temperature .

(A%) site 0 mmHg 20 mmHg 40 mmHg
thigh -3.68 =+ 1.43 -3.35 + 1.04 -3.07 £ 1.57
thigh knee -1.79 + 1.63 -3.01 + 1.33 -3.18 =+ 2.33
lower leg -1.78 + 1.03 -2.37 + 1.79 -3.09 + 1.21
thigh -2.49 + 0.79 -2.26 + 0.84 -2.71 + 1.60
lower leg knee -1.84 =+ 2.28 -3.15 + 1.54 -2.52 + 1.00
lower leg -1.78 + 0.61 -1.68 + 0.98 -2.75 £ 1.13
thigh 1.82 + 4.24 091 =+ 4.73 -0.24 + 4.70
toe knee -1.82 + 5.18 -0.38 + 4.53 -0.13 + 8.00
lower leg 0.99 = 3.07 507 + 8.52 1.27 =+ 8.08

@ EBERHE

Fig. 3-8 12, JEiHEM O\Te < AJRDOIFZEAb 2 W8k 7 40 O SEYE C B s BN~ .
W NDOEEEALIZIB TS, AL 1 O 20 73 FIZJEETRE DS K EWIFE EEBE L RV 7R
D, To BEIISINRFFFR N R WVIE S 2D 2 E MR SN, AL 1 2B 5EH

& & e < A Table 3-6 [ICBWRE DT — % KON T 4 OYETRT. £/, FEIARE K
DA 2 IR &5 el BT 21T > 125 %4 Table 3-7 (1. JElEKRITAE
BRR 1%/KUET, To < AT B%/KECTHE 72l EE O TR RN iz, JEEENLIZ

DONTIEWNT NS A B EITRED b rino T,
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toe applied to the thigh, knee and lower leg in Stand 1 (n=7).

Table 3-6 Pressure and swelling sensation of seven subjects in Stand 1.

pressure sensation

compression compression

. Sub.1 Sub.2 Sub.3 Sub.4 Sub.5 Sub.6 Sub.7 Mean SD
pressure site
thigh 1.0 1.0 1.0 1.0 1.0 1.0 2.0 11 04
0 mmHg knee 1.0 1.0 10 10 2.0 10 2.0 13 05
lower 15 1.0 1.0 1.0 1.0 1.0 2.0 12 04
leg
thigh 3.0 1.0 2.0 1.0 2.0 2.0 2.5 1.9 0.7
20 mmHg knee 15 1.0 10 2.0 2.0 15 2.0 16 04
lower 15 2.0 1.0 1.0 1.0 1.0 2.0 14 05
leg
thigh 35 3.0 2.0 1.0 2.0 3.5 4.0 2.7 1.1
40 mmHg knee 3.0 2.0 2.0 2.0 2.0 2.0 25 2.2 04
lower 2.5 2.0 2.0 2.0 2.0 1.0 4.0 22 0.9
leg
swelling sensation
COmPression  COmPression g, 1 gub.2 Sub.3 Sub.4 Sub.5 Sub.6 Sub.7 Mean SD
pressure site
thigh 15 1.0 10 2.0 1.0 L5 2.0 14 04
0 mmHg knee 1.0 1.0 12 2.0 12 2.0 1.2 14 04
lower 2.5 2.0 1.0 2.0 1.0 1.0 15 16 0.6
leg
thigh 25 15 10 2.0 1.0 L5 3.0 18 08
20 mmHg knee 15 1.0 1.0 1.0 1.0 2.0 2.0 14 05
lower 2.0 15 1.0 2.0 1.0 2.0 2.0 1.6 05
leg
thigh 25 3.0 10 3.0 1.0 25 25 22 0.9
40 mmHg knee 3.5 1.0 1.0 15 2.0 2.0 2.0 19 0.9
lower 2.0 2.0 1.0 2.0 1.0 2.0 2.0 17 05
leg
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Table 3-7 Results of two-way ANOVA of the pressure and swelling sensation in Stand 1.

pressure swelling
Factor of variation D.F sensation sensation
F. value F. value
A pressure 2 40.079 ** 6.716 *
B: site 2 1.766 1.572
AXxXB 4 1.26 1.031

* 1 p<0.05, **:p<0.01 significant difference.

T

S 1R DIEEE & T < AR A EETREICOW TS E I 21T - 725 5 % Fig. 3-9,
Fig. 3-10 (2" ¥, L, T TOMREMICAEENRD LN, FEEBENKE D
FERRICHR D Z e aniz. e AETOWTIE, 0 mmHg & 40 mmHg & D
WZAEZEPZEO B, 40 mmHg Fi8 Tie < AEEZ AT I DH 2 LS. Az H
DIFEVZ LD ZTRD BRI Tz,

4.0 H
* %

35 - | L |
' * % [ \

3.0 +

2.5 Ao

2.0 +

pressure sensation

1.0 T T |
0 20 40

compression pressure (mmHg)

Fig. 3-9 Effects of compression pressure on pressure sensation in Stand 1 through

multiple comparison. **: p<0.01 significant difference.
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Fig. 3-10 Effects of compression pressure on swelling sensation in Stand 1 through

multiple comparison. **: p<0.01 significant difference.

SEAL 1 ITE T B B O < A DU THEE FAL BN A8 SR B D52 88 % b L 724
% Fig. 3-11, Fig. 3-12 (237, JEEEIIWTOFEBFAIZE N TEH 0 mmHg & g L
T 40 mmHg THEIZBWEK L 2 Z LRI, BE TIREERE & iR LT, KR8
RpC ol < Ze DM 2o Lz, KREREEROTe < ZEITEBRK E FIERIZ, K& TRREIBRRFIZ
AT R AHHARH Y, FHBEDNRKEWVZEZORE LRIV ENRINT. B

JEE L 0, 20 mmHg & Feilt LT 40mmHg TH< 72 A 2R U, BRI B3 E A R

>
&

BRI FIC WD LSRR E .
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Fig. 3-11 Mean and standard deviation of pressure sensation in Stand 1 (n=7). * : p<0.05,

** . p<0.01 significant difference.
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Fig. 3-12 Mean and standard deviation of swelling sensation in Stand 1 (n=7). There

were no significant differences.
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Table 3-8, Table 3-9 (2, A 2 (235(T D BEHEMMKEIRBED (LA, WEE T4 OT —4
K OZ OFPHECRT. BEE% OSRFFCIE, OxyHb I3 12 L - THIBIT R -
7o, T A LA~ L, DeoxyHb MO TotalHb (FH{ KL, fER L LT StO:2
HE Uiz, S 1 TR.B M2 OxyHb OANININL 2 TIIFAE A bR o 7. EERE
N OB AL 2 LR & 95 ZSeRlE s i 217 o 7o B 4 Table 3-10 (12”9, ML 2 T

%, DeoxyHb [FfGEHE 1%/KUET, StO2 X 5%/KUETEIEFE DA B 72 EWENED L
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Table 3-8 Change in calf muscle oxygentation (OxyHb, DeoxyHb) applied to the thigh,

knee, and lower leg in Stand 2 (n=7).

OxyHb (A %) DeoxyHb (A %)

COMPression compression  gub 1 Sub.2 Sub.3 Sub.4 Sub.5 Sub.6 Sub.7 Mean SD  Sub.1 Sub.2 Sub.3 Sub.4 Sub.5 Sub.6 Sub.7 Mean SD

pressure site
thigh 661 -827 147 70l 536 663 353 0.88 6.36 36.71 5744 32.96 3313  49.62 4469 39.08  41.95 9.3
0 mmHg knee 342 253 014 149 809 1058 248 3.13 4.75 3152 963 44.39 3430 3381 4206 37.05  33.25 11.39
1"]:‘ 646  -9.85 627 682 669 -1.98 843 142 7.42 30.73 4449 30.32 3625 5041 43.83 3275 3840 7.87
thigh 424 -1084 061 481 277 651 277 0.17 6.01 3801 5797 3804 4952 2029 2177 3597  37.37 13.60
20 mmHg knee -L77 103 120 285 1228 335  4.39 3.04 4.66 2871 2112 5224 2414 2842 3334 3615 8202 1027
1"1;;“ 189 836 641 1058 434 814 825 146 6.33 769 3184 388 4145 3937 1818 052 2042 17.17
thigh 294 951  -402 057 252 140 458  -1.06 4.78 22.86 5519 8590 4647 4242 3683 3122 3870 1052
40 mmHg knee 2702 174 171 861 48 013 -1.39 0.73 5.01 4449 3227 5164 4919 5144 5996 5595  49.28 8.95
1"1:? 264 -1119 88 379 065 451 1196 3.03 7.35 1353 51.37 27.34 2848 2177 2991 3977  30.31 12.25

Table 3-9 Change in calf muscle oxygentation (TotalHb, StO:) applied to the thigh, knee,

and lower leg in Stand 2 (n=7).

TotalHb (A %) StO: (A %)
compression compression gy guh 9 Sub.3 Sub.4 Sub.5 Sub.6 Sub.7 Mean SD Sub.1 Sub.2 Sub.3 Sub.4 Sub.5 Sub.6 Sub.7 Mean SD
pressure site
thigh 1189 1263 905 1473 2021 1847 1511 1458 385  -1591 -17.10 -9.00 -667 -11.30 -899 -7.64  -10.94 4.07
0 mmHg knee 1012 492 1550 12.80 1689 2120 1532  13.82 521  -11.64 -148 -13.24 -898 -7.18 -7.85 -1041  -868 3.82
1"1:? 1189 882 1328 1629 2040 1407 1552 1432 364  -1275 1581 586 761 -10.14 -1252  -496  -9.95 4.00
thigh 1216 1223 1053 1985 803 10.88 13.38 1244 3.68  -1391 -19.23 912 -1271 -405 -3.67 -7.47 -10.02 5.3
20 mmHg knee 1001 585 1597 1003 1779 1246 1633  12.63 4.30 976  -5.92 -1249 595 -485 800 -898  -7.99 267
1"1:? 1216 641 556 2020 1497 1160 749 1120 524 -1.39 -1265 113 <755 828 -177 149  -415 538
thigh 758 1119 916 1463 1606 1294 1319 1211 3.00 -894 -1646 -1152 -11.79 -1092 956 -544 -10.66 3.35
40 mmHg knee 1385 1048 19.16 2248 17.87 19.90 1841 1745 402  -1669 -10.34 -1373 -951 -10.13 -16.18 -12.64 -1275 2.93
1"1‘:’ 758 1020 1476 1156 665 13.08 1558  11.34 3.42 311 -1818 415 682 463 605 -470  -681 516

Table 3-10 Results of two-way ANOVA of the calf muscle oxygenation in Stand 2.

OxyHb DeoxyHb TotalHb StO,

F. value F. value F. value F. value

A: pressure 2 2.499 7.424 ** 2.325 6.141 *

B: site 2 1.523 1.949 2.349 1.851
AxB 4 1.071 4.348 ** 2.319 4.364 **

Factor of variation D.F

* 1 p<0.05, **:p<0.01 significant difference.
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Fig. 3-13 XU\ Fig. 3-14 % DeoxyHb K& Of StOz % EiH R 2DV T L HE IR E A 1T -
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Fig. 3-13 Effect of compression pressure on the change in DeoxyHDb of the calf muscle in

Stand 2 through multiple comparison. **: p<0.01 significant difference.
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Fig. 3-14 Effect of compression pressure on the change in StOz of the calf muscle in

Stand 2 through multiple comparison. **: p<0.01 significant difference.
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SEAE 2 12350 2 WERE AT MR AR L DU T EALAINC A SR O R A Ll L 7o SR %
Fig. 3-15~Fig. 3-18 17" 7. OxyHb [T NOEBFHNIZB N THIESLDE R A LN, [E
HRERICETIR O (Fig. 3-15). DeoxyHb 1%, REREERHZITEIBIRE DR
BN LT, BEERCIE, 0,20 mmHg & iz L C 40 mmHg T DeoxyHb XA &I
U772, FRYEERFY, 0 mmHg & g LT 20 mmHg T DeoxyHb 1A &2 L,
40 mmHg TIIIMEM %2~ L7z (Fig. 3-16). TotalHb 22\ TliE, W DJEEERALIZ
BT HEEEE RN EZITRO H7e - 7228, DeoxyHb (2~ OxyHb DL /NS
72, DeoxyHb O bz KM LIz R L 72~ 7= (Fig. 3-17). [FIERIZ, StO: DE{LIZI W
TH, DeoxyHb OZALA KBS, EEERED 20, 40 mmHg [, &K OVFRREIERFD 0, 20
mmHg [ CHEZENRD b, BEERFO 40 mmHg TR LK<, THE 20 mmHg &8 FF

Wi bmWEDN RS2 (Fig. 3-18).
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Fig. 3-15 Mean and standard deviation of change in OxyHb in calf muscle pressured to

the thigh, knee and lower leg in Stand 2 (n=7). There were no significant differences.
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Fig. 3-16 Mean and standard deviation of change in DeoxyHb in calf muscle pressured
to the thigh, knee and lower leg in Stand 2 (n=7). * : p<0.05, **: p<0.01 significant

difference.
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Fig. 3-17 Mean and standard deviation of change in TotalHb in calf muscle pressured to

the thigh, knee and lower leg in Stand 2 (n=7). There were no significant differences.
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Fig. 3-18 Mean and standard deviation of change in StOz in calf muscle pressured to the

thigh, knee and lower leg in Stand 2 (n=7). * : p<0.05, ** : p<0.01 significant difference.
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Table 3-11 Mean and standard deviation of change in the skin blood flow (A%) at the
thigh, lower leg and toe in Stand 2 (n="7).

skin compression compression pressure
blood flow .
(A%) site 0 mmHg 20 mmHg 40 mmHg
thigh -357.67 + 212.21 -570.30 + 466.79 -678.81 + 368.57
thigh knee -388.30 + 265.33 -522.48 + 260.61 -5639.74 + 334.61
lower leg  -483.82 = 300.01 -343.83 + 127.25 -381.32 + 368.72
thigh -245.47 + 119.49 -240.11 + 151.22 -370.51 + 186.48
lower leg knee -321.59 + 203.57 -267.06 + 194.09 -341.39 + 277.00
lower leg  -282.87 = 175.72 -295.33 + 146.05 -254.75 + 120.85
thigh -550.73 + 438.38 -267.06 + 172.75 -691.70 + 1012.80
toe knee -363.75 + 268.59 -330.50 + 298.69 -274.61 + 170.55
lower leg  -233.53 = 164.24 -344.66 + 279.61 -274.07 + 127.78

Table 3-12 Mean and standard deviation of change in the skin temperature (A%) at the
thigh, lower leg and toe in Stand 2 (n="7).

skin compression compression pressure
temperature .

(A%) site 0 mmHg 20 mmHg 40 mmHg
thigh 0.61 + 0091 0.38 = 0.96 1.23 + 0.58
thigh knee 065 = 1.06 0.73 = 0.96 0.68 = 0.78
lower leg 0.82 + 0.77 0.85 + 0.78 0.82 + 0.65
thigh 1.37 £ 091 1.08 + 1.13 1.21 + 0.86
lower leg knee 1.63 £ 0.93 1.31 = 1.02 1.59 = 0.72
lower leg 1.89 + 094 1.90 + 1.08 1.41 + 1.13
thigh 0.78 + 3.07 3.42 + 3.16 1.76 + 3.55
toe knee 3.18 + 4.13 3.04 + 3.75 1.67 + 1.94
lower leg 465 + 273 591 + 5.00 3.67 + 4.80
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Table 3-13 Results of two-way ANOVA of the skin temperature in Stand 2.

skin temperature

Factor of variation D.F. thigh lower leg toe
F. value F. value F. value
A: pressure 2 1.042 0.639 12.57 **
B: site 2 0.087 2.930 2.123
AXxB 4 1.799 0.739 0.656

**: p<0.01 significant difference.

SERHEO R EIRIZHB T BIRE DB OWTCELEILBIRE X (T - /5%, Fig. 3-19
(RTHEY, JERHER IR, 0,40 mmHg & fE L CHEIC 20 mmHg T RR L7, JEl
LA B FREE I DWW CH T 5 &, KR AEIRIL, Fig. 3-20 IZR-718Y, KEREE
%12 0 mmHg & Heli LT 40 mmHg THEIC EF- LA, MM OVFRREEA R ZE a5
IZEDEITRD LR o7z, TR R VR BERERIEL, WINoEBEHMICEN T
R TR NS BTG DN o 7oy, BRHERFIRICOWTIE, X COEEENT
T 20 mmHg & [ L C 40 mmHg CTRERME T 2MHm28~rE = (Fig. 3-21, Fig.

3-22).
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Fig. 3-19 Effect of compression pressure on the change in the toe skin temperature in

Stand 2 through multiple comparison. *: p<0.05 significant difference.

-68-



B 0 mmHg
320 mmHg
@40 mmHg

change in thigh skin temperature (A%)

thigh knee lower leg
compression site

Fig. 3-20 Mean and standard deviation of change in mean thigh skin temperature
applied to the thigh, knee and lower leg in Stand 2 (n=7). *: p<0.05 significant

difference.
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Fig. 3-21 Mean and standard deviation of change in mean lower leg skin temperature
applied to the thigh, knes and lower leg in Stand 2 (n=7). There were no significant

differences.
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Fig. 3-22 Mean and standard deviation of change in mean toe skin temperature applied

to the thigh, knee and lower leg in Stand 2 (n=7). There were no significant differences.
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Table 3-14 Mean and standard deviation of the pressure and swelling sensation in

seven subjects in Stand 2.

pressure sensation

compression compression

pressure site Sub.1 Sub.2 Sub.3 Sub.4 Sub.5 Sub.6 Sub.7 Mean SD
thigh 1.0 1.0 1.0 1.0 1.0 1.0 2.0 114 038
0 mmHg knee 1.0 1.0 1.0 1.0 1.0 2.0 2.0 129 049
1"1”;’? 10 20 13 10 10 10 20 133 047
thigh 2.0 3.0 1.0 2.0 1.0 2.0 3.0 200 0.82
20 mmHg knee 2.0 2.0 1.0 2.0 15 2.0 2.0 179 0.39
1"1"(;? 1.0 2.0 15 1.0 1.0 1.0 2.0 136 048
thigh 35 4.0 25 2.0 1.0 2.0 40 271 115
40 mmHg knee 2.0 4.0 2.0 3.0 25 2.0 3.0 264 075
101:; 1.0 25 25 2.0 1.0 2.0 2.0 1.86 063

swelling sensation

COMPYESSION  COMPIESSION  gh 1 Qub.2 Sub.3 Sub.4 Sub.5 Sub.6 Sub.7 Mean SD

pressure site
thigh 1.0 3.0 1.0 1.0 12 1.0 15 1.39 0.74
0 mmHg knee 1.0 3.0 1.0 1.0 12 1.0 15 1.39 0.74
lower 15 2.5 15 1.0 2.0 1.0 2.0 1.64 0.56
leg
thigh 1.0 2.5 1.0 1.0 2.0 15 2.0 157 0.61
20 mmHg knee 1.0 2.5 1.0 1.0 2.0 15 2.0 157 0.61
lower 1.0 2.0 2.0 1.0 2.0 1.0 3.0 171 0.76
leg
thigh 15 3.0 3.0 1.0 2.0 15 2.7 2.10 0.81
40 mmHg knee 15 3.0 3.0 1.0 2.0 15 2.7 2.10 0.81
1"1"‘;’;1" 2.0 2.5 2.0 1.0 2.0 15 2.0 1.86 0.48
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Table 3-15 Results of two-way ANOVA of the pressure sensation and swelling sensation

in Stand 2.
pressure swelling
Factor of variation D.F. sensation sensation
F. value F. value
A pressure 2 26.917 ** 6.773 *
B: site 2 3.567 0.166
AxB 4 2.749 0.409

*: p<0.05, **:p<0.01 significant difference.

TICELE S BT CHE AN RS b EIEE K O e < B A TRIE O FEIZ DN T
% B ISR E 21T - T R % Fig. 3-23, Fig. 3-24 (-3, AT TOEEMER CF
BEDRD O, FHBRENKELSRDIFEFBEGEMT L Z LRI, o< A
1, ZELEHRE CIHEARERICAEENRD Lo bOD, JEEKE FREES,
JEEFRE N KX < 7p 2 & HLITHMNT 5671 %77 L, 40 mmHg TIXFEHT 5 & 1001 < 2y
BEOL AETH o7, JEEEAANC A S &, HEIE FRREE R & ol U CRBR &

F

AT < 22 DA 23R &4, 0 mmHg & Bl U C 40 mmHg O KBE K& OV £ IS A
BlCHN L7 (Fig. 3-25). T < AEII W T OEALEIR TH 40 mmHg [F38 CTHNT A
Mz L7z, ZOMMORET, B TR ER XLV KEREAERCH < 72 D\ R S

iz (Fig. 3-26).
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Fig. 3-23 Effect of compression pressure on the pressure sensation in Stand 2 through

multiple comparison. * : p<0.05, **:p<0.01 significant difference.
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Fig. 3-24 Effect of compression pressure on the swelling sensation in Stand 2 through

multiple comparison. There were no significant differences.
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Fig. 3-25 Mean and standard deviation of change in pressure sensation applied to the

thigh, knee and leg in Stand 2 (n=7). *: p<0.05 significant difference.
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Fig. 3-26 Mean and standard devation of change in swelling sensation applied to the

thigh, knee and leg in Stand 2 (n=7). There were no significant differences.

34 EE

ARFETIE, AEMZD &SI~ EARNL AT o TR OSINL L FRF (SIAL 1), A QN EE)
% DAL ZERE (SZAL 2) O FIBJRFTEIA D KIAE T/ + B B a8 & OV BSOS IZ DWW T
AL, BEBEEMIZ L DHEKEORE, BENZXDHA L 7EHORENRRE S, FiEmM
JE & R OB 2 EORUIMBMIFF X D /NS RORERER- T, FKE, &
B KO AR - TR D BAET AMEEBSOEN D, KEIZRT D TREE DR 2 B 52
T 5.
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3.4.1 AL 1R D - REMRENRE R LB G~

O BAIEBIC L DEKEDOR

— RN, BN DEERL, NI~ ERBATT D L, RN KIEORBRKRE kY, &
FIDOFEET TR~ D MAEESIEI L, TROFIRERE, gl »s &k Z S,
FRERETIR T L, 1EAHEIR T2 & 5hbn Ty (FBES 1997), 5 2D sr
NEZERRFIZ W T, BERER @ OxyHb 1484 L, DeoxyHb } Of TotalHb 23800145 Z & 3
WA ST 5 (Bringard et al. 2006). AWFFEICIS 1T 5 20 S IONIALARFE (VAL 1) 12
BN TH, OxyHb Ol K O DeoxyHb & TotalHb O | XL = &, ATt % X
Frd B IERE A5 MR EhRE SRR S iz, ARBFZE TRV ZIIETE D NIRS B # #5 fCEHE o
WL, AR ZEOMIE ETHEDNT AT 5 - nbil T Y (McCully et al.
2000), OxyHb (ZEIfIkIML %, DeoxyHb O HIANITFARE & OB & M4 5 & @i ST
W% (Hosoietal 1999). Z D Z &k, ALK, TotalHb OHIIIEFFAKIEIZ LD T
fi o> ifn i BN % Sk L, DeoxyHb 88N L K RS it & 0 50 K ORIk I 00 788 %
OxyHb DAL 1 [ELLA & O FIZ K 2 BARMITEA &OWD 274 2 & 2R S,
BERG My lE, SEAZRET K0 RERES R OV RRES I3 L7z, R BRI m 2= L
T2, WREFIZL > THRRY, —EOMMNBRD R0 o7, EEMIEENZE(T 52
KNZ, IEEVERY, JEEO X5 2B K 2 s 02k, R Rl P% 5 e
e ST (IS 1995). MIEMLAN B SIAL~DIRM B TIE, EHHMOZEI
KV AIRER DR S THI & 2 S5 MRS & RS B A AT Ko TREVE ks
DOMEZEHEFFLTWD REDS 2012). £/, AR LY FTEMICEIME < 7208
3L, AR RL & 72 0, MAENMESOS A FIEE Z Shd L EbiTnd ekt b 1991).
ZDZ EmD, RO L DNIEBRRE, JEA X 7220 0 mmHg (230 T H KBRS
Fe OV BB R i i sl i LT D7), WEAVEANIT K 2 RO B OV kbt DAL S
WELLELOLEZXLZ 5. RRBOKELREICKIT HMEAZEL, 20 55 M OSIATEE R
FRC L 2 KA Mok 5 KOs R & OB, »50iE, 5 - MR X 28, ®E
W CORRIEEERENEE LD EEXD 2D, T RFROLIL, K
Blba KT 5 L 5bnTly, REMKEOHFEL LTEX LN TS (FHIl 19955 14
H 5 2006). AWFIEICIT DAL 1 TOREBLIEIRDOZAIE, BE LT & DOREEZ 5T 7z
7osh, FEMEEOZ & RIS, KREEBE IR TR T L. BRHFETHEAZER AL
TceEZBNS.
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@ FEBaBE - EEBiLoORE

SAE 1T, FRMBRENGE, REMTE, BEIE TG R K OV L OE NS
K OEERZEPRO OGN o T, HMREREIZ W TIE, KEREBRHE, FEEEE D
BN & 2 OxyHb IF B 2757 L, StO2 13RME AR Lz, KBRIE, B FREA & b
LT, NEMEAELS, AMBOEBIC & VBRI S v GER S 1997). 72K
BR7> & 2T T, RERER RS I RAIRTEFFIRSS/IMRIEFFIR, REBEFIRZR & DMFAET D728
(IE 2009), BERTHRE L THEBOEELZZTOT WML THDL LEXBND. —
77, THRREIERE, 0 mmHg T & i M KEIRE~ DR BN K & <, OxyHb 1 ZKfEZ =~ L7-.
0 mmHg I, B 72285 ANTEBENZZ0ORETH Y, BEEHOE FICiLES 5 E8
AL T ST FRRIX, 72BN LKD) PEREAINE Sz, & IR e
L DeoxyHb (ZH{ML T, StO:MEFL7-bDEEXHND.

B M & & BRRIE, WL s 8 R ONEE AL OB TR D T, #ERE I
KO BCORBEICEN R SNTz. EALREOFKIED BT, IEMEL & g3 5 & SLALRED
TBRENZ ERRESRTND (IS 2011). FEALIZDWTIE, 1 FER OR BN 25 R
TREET R OVE 1 B2 JENIE, 40, 80 mmHg THH#E L7z 5A1C, FEMESM: & L
T, 40, 80 mmHg THEIZMK T L7223, EHEFZETRD bivenoiz @It
(B D 1987). AWFETIL, MEMIDN D NAALA~DOBATIZ 10 DAL ZTY , Sifrig
IZHEBE L, 20 EOREFCHERZIT 572728, #KITEIZ X DR~ M Eh#E A3 8 D
WEBIVEM Lol b ZB 2 b, K0 REFM OSIALRSRFF C IR0 R E K O 8 AL

DEBENRRND Z LN TREIND.

JEBE K O e < HEEIZ DWW T, W b ERREORENERICRD b, EilikE
DR & IITHFITHIN L7z, EEFALITRIR T < & C 2 m AR S vz, S ThrsEI
BT H RIS OEIA D TR R B e & TR OMOEAL L Sl Eiaks 4 TS
HZENHESNTEY (FBED 1986; 1987; F-H B 1987; 1995), AWFFEIZI1T 5 fHFT
JEIBTH 2N D E IR HRERP GO, AL 1 ICBIT 2T < RIS, B TRREBERE
K0 RERFEERE, F72EEMEIE 40 mmHg TiR< 22 2 M2 7R S4v7z. B E NI
12~32 mmHg T&# Y (Landis EM 1930), ZH Ll EOAETEMNE TSNS EED
TS, AWFFETIFE CbE 13 em OMEFTA T 7 2 HOTKRER, B, TREZzZhEhE
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B L7228, REREBIZEC TR & e L TR R W2, REMICEA L TV D EEIER
SV ZOZENL, RIEOMELEBL, #IREREZIEKTSE, <Az RESET
AREE DB HILDDY, T HEDORE & OBIRMEIZ DWW TIIREMREFTRE E LT 5
ns.

SEAL 1 T, - BFSIRENRE L 0 DESOSIC e < B A S T LR S, EIERE
Rt < KIS 2 LIFT 40 mmHg SRFVETH S Z LAvRe S . KRR A~D
JEE R I T BORE L, SEAZREDEFRIFH 7 X LVERFHZ B TR LB S RO P 1 % %
B LI EREDR RO BN D.

3.4.2 AL 2 TR B - REMRENRE K CDEK G~

O EEVEOSMNEBRFF~DEE

20 53 TRl DR LI B H- FEEB % O SIALREF (SIAL 2) IOV TR 21T o 7o/ R, MR
5 ML RENAEIE, SEAT 1 & bl LT OxyHb (ZH9IMEA %% L, DeoxyHb KX X TotalHb |
R L, StOz (HMETF L7z, —fiZ, SAPRFFCIEAEE DN 2 ST, HREIZED ThH~
MR DR LD~ &5 FIOEMEIR T2 5| S E 2928, BMMTRLEBELT 5L, HlE
BRAEZY, HARTERIC K > TFROBEMHINMET 2. ZiUl X0 B OFIRD
JEE S, #IROMAERIN/NERY, BIREEMMETT 5. £, FHIRPIImINGHEIC X
S TSI L TR ORI 4L, B HE i RN O MR I3 O~ & IR S 41, #lRiE i = 2
HMSE 5 (S 1995). EBGEEEIE, iR L, BESHocifasns &,
EB IS CEBE SN LBORENMTbND Z MmO TH5E (RS 1995), i#
BRI A TR 257w, FREIRO MAEILRIC X 0 ikl 8m+ 2 (8
ik 2006). AM S (1992) X, HHTEL OMIELZLEL T L EBEOT /LT A — 2 EHE)%
O KRG MBI AR, EBE O EIMEIC LY OxyHb & O TotalHb 13391 L, DeoxyHb
TERFEDOFEEN D - DI TH LM LTWD. LinL, AL 2 (S8 5 ISR it
EIREIC DWW T, BOEERF O TR A Z1EMIC & D TR~OmFEMIGIZ L - T, EHEhg
HAHDTUHE L, BEREATN T OxyHb I3MRFF S L7203, SALA~OBATTHIAR > 71ERfE IR &
HICH O KIEDOEENMEN Lo b D EEZLND. TORE, HlREEEK %5
L, AL 1 EFERIZ, B DeoxyHb K OF TotalHb 23EANL, StO2HMETFL7=H D
EEZOLND.

B R i i, KBRS, THRES, RRHEVT s KRE i Uiz, B o 56 ik &
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TZFFRFOK 4 fFICHIEINT 2 L EbTRY (kD 1995), HEEEL 10 53 DAL L
iz BRI O B F M RII LR -7 2B 2 b5, — 5T, EERTVThO
AL WT S B Lz, ARBFECTITHE LTy, EBENC X 0 .OfBadsine, &K
BIZEF L TWAH0EEZ B, EIGROSAIRFICH 25 ORENER Sz & HEER
T 5. £z, AL 2128T HPEER OxyHb [T IME R Z2 7R L CW D728, HEEO i EhiE
DEFEMREDOELL Y RESFHEL, ZO/E, REBOREGRIZIEA LI D EEZ
biLbd.

SAL 2 T, WEIERS OxyHb R OBEIRIFNINL 1 & R 28 v a2 Rm L, HEERTH#%IZFBWT
ThEA~OEEFMAG OE DR 172, — 77T DeoxyHb & Uf TotalHb OGN I L Cid

20, SIORFRHCRT DFRKEDRENRE N LRSI

@ FEBRE - EEEHLoE
NAL 2 (2B D MHIE A ILRENRE T, FEEAL O8I D 5T, DeoxyHb KT StO2
AR O AN D 51, DeoxyHb 13 20 mmHg TIXfE %, 40 mmHg TEEZ <L,
AL, StO21% 20 mmHg THEIZH <, 40 mmHg TRV Vi 4 7~ L7-. Bringard et
al. (2006) 1%, ¥ a—>, BERA/NYY, MRy Y ERRFZNZI 5 53 OMEME -
SENCERBMRFR & Ll 5 &, BEREI O A TR A3V T 24.1 mmHg OBPER Sy V1, 5.0
mmHg DOFIEA /Y L LT, WA DeoxyHb ® EH- 240, TotalHb 2384 L,
TR U7 ik 22 D~ & R L, BB O R B RE i O IREERE D[R 1A 20 72 %0
BTHDHZLHRBL TS, RIFEICB VT H 20 mmHg F38 T TotalHb OJMEA) 1
D B, DeoxyHb O & StO2 D _E5H-7 5 BEREFR N O fFEEE B REIL 0, 40 mmHg £33
Re & 0 BAFITIR -T2 LB 2 b D, RN HE S 2 &, RIER TIEA EZEITR
DO, PIEGMRENRBIC KR E S B LRWERE -7 L LIBEEIBTIE, 40 mmHg
TAHEIZ DeoxyHb Z ¥ S22 L6, BADEHOMEZAEICHE L TWD Z &R
eI, TRUEBETIE, 0 mmHg THEEZZR Lz, ZAUTEENC X0 BN U 725 i
nEBEEAL OB Ea 7 THE- T\ D Z LI XA RIBE CHRBNTTE S -2 9
OxyHb 75FIH &4, DeoxyHb (33N L, SMBA D DFEIBEA 2 T &I K 5 MR S8 N7
MLTWHH0EEx bR,
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BB MR OWTIE, Y2 1 & RBRICEERE & EB N O B2 EZEITRD b
Mo TS, B IR BRI B IC W TR E AR ER SR80 S, 20 mmHg H8E T
EEZEZR Uz, ZAUEA B e & O 8 B DO ICE ) e ThDH B2 bbb, H
15 (1990) 1%, H— RS HREO AR E P ~D Bl EIZ >V T, KARED 156~25
mmHg DR & BTG LR B OHMABIZE LTk v, ERE U CE EAOTFREE) &
DEENZZFZ T TWVDLD, TDOAN=ANIFLNTITZRLS, 5%, RUFFETHE L TV
WIHBIZOWTHBRT2LERD 5.

JEIBR K O e < IR, NAE 1 & FRRICEERE OB LTI W LRSS, [E
HEIE 40 mmHg JEE CHEICHM L7z, KEEBO 523 TR & 0 s tEyd <, i
LT W ERHEINTND (BED 1986, AALDH 2010). AL 2 12V T b RIER
DFERPFONT. Lo BEITITWT NS A B REBEIRE ORBITERD B IR D> 1273,
WTILOEEEAL S 40 mmHg JEETHEINL, BEROVTFRRAEBERE & Folg U CRBRAE AR
RELRDMEMPRENTZ. FEEFHIC L DT REORREIZENAE L HDIE, ifiL 1 &
RIS, KEESOERNELS, FEMIEBEL TV DHEBEIIREWI LIk, REOIM
FExEBEL, HIKERELER TS, < AR BES T ENERE LTHEIT L0,
AAFFETIEEe < B BERDEAGIZ OV THIE ZAT > T W7z, FEEOT < B L e < Zk
DI E & DBIRVEIZOWTITRERFRRE E L THE T b D, FilEE T < AEORER )
5, 40 mmHg |37 A7FE O FREEEICE W T, DERRIEZ N S5 RBETHSH 2 &

DR ST,

35 EH

WIENRLAN B SENEA~ L ARG W AAT o o RO SIAL LR (SIAL 1), W ON BN % O S %E
FriRE (NZNZ 2) 12815 FEJRFTEB ORBEEZ I 62T 572, SEB IR 22 R
BNET AT ORRGIT, MEMILHR, 10 o OB LHRE, 0% TRIZmPTEE Z2
MNA T 20 53 [EIDSIALZEER, 20 73 [HOEED), 0010 2RONALZFF 2RIz ED LD —
HORAL  EB WL T Y72, EIASME, 77 %2 FTRISEWTEAMZ 22\ 4R EE 0 mmHg,
KO 7 NE% 20, 40 mmHg [ZFH% U7-9REE DG 3 S & L, S, KER, B, T
BRoD 3 »pr L L7=. HIEEB L, BEEMIMITEIRE (OxyHb, DeoxyHb, TotalHb, StO2), K
BRER « FRRES - RO R ik &K O R, JEEE, e AKTHD.
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FEGE, NIAL 1 CUE, IRAL ZABAL 2> & AT, N~ & T % 2 L2 & - C, EIE A, OxyHb
DY, DeoxyHb K& U TotalHb O¥EANA G| & Z S 7z, #KEIZ LV TR OFIRNIEZ
W, RN Z B S 72700, FREREOIK T 2355 & # Z I, PEIER OxyHb 138,
DeoxyHb K Of TotalHb K &, StO2METFL7ZEB 265, 20 3 OSNALREET
TFFREDENR KR E <, EEEALKL CEBTRE OREBIIFE O b o 7. B &
KOV JEIRIE, KBRS - FRRESTIR T, RS CIX EAEm AR L2y, HEEmE &K OE
BN LU CHEEILRS bhigho 7z,

— 05, NAE 2 (2 F VT B IEEN R O AT EEMEFRE T, WEREA OxyHb, DeoxyHb & O* TotalHb
W BN L, StO2 (T Lz, EIBEEDOFEIZ SVl 20 mmHg & il LT 40
mmHg T DeoxyHb DMK O StO2 Db 25| X 2§ Z LR Sz, Z OO ERHE
FRERITAEICIR T Lz, YL 2 128V CHEEENLOEVIC K 5/ « KA MiEEiE~D
AR b, R, £5IC 40 mmHg U EOEANEELE KT Z RS RT.
S 2 TUX, GEBETH O TR TERIC L o TR MIKE S ER RS, T (1%
HPREF S AU T OxyHb (33192 23, fiAR v ZYERME I & T ONKIE DR BEDMENL & 72
D, HIREMRE T3 &2 L7272, DeoxyHb MU TotalHb 231 L, StO2 (14
LlebDEBZLND.

JEBRIZOWTIE, YL 1, YL 2 WIS TR TOEBMREMICAEENRD LN, £
BN RZVIE EEBE G L, o< 2EE, 0 mmHg & ik LT 40 mmHg CTHIN
L, BEOTRREER & g U CRBREIBRFIC KR & < 2 DM AR S 47z,

NEALIRE D N JEEIC BV T, 40 mmHg FEH AR « DERAYASTRIER 2 B8 S 8 5 [RAR
JELEZ b, ENRFHIBWD TLERREMEOBLI N OERET NEHRTHL LB XD
ns.
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FaE
BEBRF IS D TR~ D RFTEEN i « K& MREE R DB RISIC RIS TR

4.1 #E

TR FEEFRIH 7 S Lk, EBIREO S AR G WIf S, MimiREiiEaeiE L Lok
ITHFFE S B S 415 . Agu et al. (2004) 13, 1BIEFFIRRN REEDFIER R v % o 7 K,
FER7 L &l LT TR O BEIE RS DeoxyHb DA E 22 A LTV D, L LR S,
HEE) O A S & OB RIS R AR I ILHE R N > X 2 7V OB OF B CHE 2 21358
513 (Berry et al. 1990), 72 A BIEDOHBRITICEHBWNT S, A%k, FEIAOEBRE,
BENERR Kk Ve 7 A OHENMICHEZITRO LN R ol XbN TS O
2009). 2N b DOHEDZL AXTHREFHT Sz N EHSIROBETH Y,
OB D BAT OV SR 227213 72 0.

T TAETIE, EHPIZBT 2 TERA~DORFTEEDOREZIRADZ L2 ANE LT,
KER, B, THROKEEAREO MBI O EMitE, RER, BREFHMEIC W TRt
117,

B, 52, 3ELFEMKIC, JENOHALICOWT, SI BT Pa 28, A TIIAF
FETEZ BV TRERMLEFHE L5 R/ MHRELZIT> TV D72, ENIE mmHg TR+ 2.
F7z, JERAT S VOESFRIE hPa MR ST 5 720 (RIRERFZES 2007; NPO
BANBAREEWZ 2007), SIASCEROETEZ mmHg (hPa) Titikd % (FEH 5 2010).

4.2 EBRFE

AFETIE, B 3ETEMLLERGERD O D, 20 /7 HOBEH)RORRIZ OV THE &
1otz ERFERIE, wicE, EEEFNEEB K OMIEGIEITSE 3 & 3.2.1~3.24 &
AL ThD. WREIE, 20 HROARFFORIC VO:max30%DHsA4 FMEBI 2 20 5
il (LR, #E#) F£721% Exercise & #r7) 1To7c.

FERIE, MiMpEENRE, R IMpRE, FASIRZNEN, EE) 20 7 H OfED G 20 43 H
R L7272 (A% EPRT) Thg L7e (Fig. 4-1). f#friy, ZoZESOEZHWT, FEH
SRE (0, 20, 40 mmHg (0.0, 26.7, 53.3 hPa)) & JEEEL OKIR - THE - ERHE) 1220
THRHED & D ZJELiE 53 #0H1 M OF Bonferroni 1512 & 5 2 EILIMRE Z 1T 7=, ‘B el
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X, EENK TRIOME A2 -V CRERIZKIS D & 5 —JeliE 75 #0081 & O Bonferroni 1412
ZHEBRE L L L. $£72, BEEAZNEOEEBEDEEIZ OV TIE, *IHD
B 5 —ICELE OGN W, BEEMNMSLNT-%5A, Bonferroni 1512 XK 5% E LM

TEx{ToT-. ¥etiEATicix SPSS Ver.21.0 for Windows % 7=,

160 -
1504 (b) (d)
140
1301
120 A C

110 - Exercise (A%)

. = () -

I

90 Sitting Stand 1 Exercise Stand 2
0 5 10 15 20 25 30 35 40 45 50 55 60

Time (min)

Change in DeoxyHb (%)

100

Fig. 4-1 Arrow indicates A% which was calcurated the differences of Exercise.

4.3 ER

4.3.1 FHHMmRENRE

Table 4-1, Table 4-2 |2, EERFOPEEAIMTEREZ, SHERHE DT —Z J O T 4 D1
ECRT. SILOBICESER 2kt 5 &, OxyHb 138N L, DeoxyHb K& U* TotalHb i%
WL, ZOREE, StO2 (T EA Uiz, ZIoRUE S BT ORER, BN O MLiTEh eI
JEMEFREE & RN T S A ERENRITFEO b eho T,

JEEEBALRING, JEIAFRE D% ik L= f5 5 % Fig. 4-2~Fig. 4-5 127~ 79. OxyHb IZ
BT, KEEFERFIIONTROFEEEEICB O THLARRZTRO NS, BEROTHRE
BT 0 mmHg & i LT 20 mmHg THERBAD 2R Lz (Fig. 4-2). KERAK OMEE
IR DeoxyHb IZWFHILDOJFBEFREEIZIBNT S 60 %Ll EOJD 2R Liz23, JEEMERIC
FAERENRD BT, 0 mmHg ® MREEIE, 40 mmHg & g L CTHEIZHEAD L
(Fig. 4-3). TotalHb 1%, WO EEEBAICI T b EAFEERICA B R 2 TR b/
Dotz (Fg. 4-4). StOz(iX Fig. 4-5 7@ Y, KEREBEFRHIWTOEBTREIZIBNT

HLEE R AEITIRONT, BEERNT 0 mmHg LY 20 mmHg THEICHA L, 40 mmHg
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THIN L=, FHRYEEFHNE, 0 mmHg &l LT 20, 40 mmHg THEICED L7-. vk
D, FEEEBALOEWIE Ko T, BERER Mt E iR~ T T E B iR O BN R 5 2 & )R

e Xz,

Table 4-1 Change in the muscle oxygenation (OxyHb, DeoxyHb) in seven subjects in
Exercise (A%).

OxyHb (A %) DeoxyHb (A %)

compression compression

pressure site Sub.1 Sub.2 Sub.3 Sub.4 Sub.5 Sub.6 Sub.7 Mean SD  Sub.1 Sub.2 Sub.3 Sub.4 Sub.5 Sub.6 Sub.7 Mean SD
thigh 2004 1830 -051 1057 -155 1759 139 941 951  -62.34 -8851 -3475 -78.37 -52.02 -120.64 -43.93 -68.65 29.63
0 mmHg knee 1073 498 2392 836 1290 1209 1434 1247 593  -4201 -2509 -96.06 -66.01 -8453 -90.20 -73.96 -68.26 26.17
1"1:? 1900 2089 851 2040 305 275 1280 1249 791  -4434 7507 -78.86 -9356 7272 -51.90 -101.71  -74.02 20.60
thigh 11.30 2146 190 2560 883 212 -0.93 943 10.86 5482 -8163 -47.55 12409 -6401 -47.10 -4125 -65.78 29.03
20 mmHg knee 1464 426 945 458 1213 562 708 825 398 5139 -30.07 -93.02 -3822 -89.36 -6485 -56.68 -60.51 23.91
1"1‘:’;’ 553 914 554 1111 552 464 595 545 496 2378 -51.33 -4484 10481 7616 -3437 -6322 5693 27.35
thigh 1064 1644 402 2059 584 1450 389 1213 917  -37.67 -8403 -3469 -12819 -61.26 -90.07 -59.93 -70.83 32.79
40 mmHg knee 1551 1040 2026 545 669 1522 847 1016 832  -5297 5480 -97.97 -61.03 9430 -9747 -66.64 -75.02 2067
1°1V:ger 658 1870 266 1547 357 645 -319 533 917  -3007 -6648 -58.07 -81.65 3142 -2525 -63.10 -50.86 2183

Table 4-2 Change in the muscle oxygenation (TotalHb, StO2) in seven subjects in
Exercise (A%).

compression compression TotalHb (A %) St0: (A%)

pressure site Sub.1 Sub.2 Sub.3 Sub.4 Sub.5 Sub.6 Sub.7 Mean SD  Sub.1 Sub.2 Sub.3 Sub.4 Sub.5 Sub.6 Sub.7 Mean SD
thigh 1508 1568 -11.00 -15.69 -1851 -2553 -13.32  -16.40 4.64 2031 2749 871 2265 1341 3187 1035 2054 9.60

0 mmHg knee 2970 500 1757 -17.19 2051 -22.39 1850 1584 6.22 1782 753 3547 1992 2456 2570 2608 2244 864
1"1‘2’5’ 1508 1196 1695 1626 -20.77 1640 -20.87 -16.90 3.14 2245 2726 2100 30.68 1827 1466 2563 2285 5.48
thigh 1441 1307 -12.39 2456 -13.00 1495 -13.86 1518 4.23 2150 2903 1163 4040 1756 1076 925 2002 11.38

20 mmHg knee 1087 634 2017 980 -21.89 -1588 1680 -14.54 571 2141 925 2434 1241 2747 1824 1880 1884 6.39
1°1V:ger 1441 -13.00 -10.85 2501 -19.18 -1505 -13.65 -15.88 4.75 891 1781 1337 2860 1919 691 1625 1586 7.21
thigh 905 -1568 872 -1876 -1693 1946 -16.85 -15.06 4.41 1673 2474 1120 3904 1889 2720 1417 2171 948

40 mmHg knee 1225 1294 2075 2445 -21.69 -21.79 -17.47 -18.77 4.69 2291 1968 8242 1323 2149 2997 1726 2242 6.79
1"1:;’ 905 -1040 -1666 -1502 626 -1278 -19.27 -1278 4.55 1196 2478 1474 2616 802 422 1078  14.38 826
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Fig. 4-2 Mean and standard deviation of change in OxyHb in calf muscle applied to the

thigh, knee and lower leg in Exercise (n=7). *P<0.05, significant difference.
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Fig. 4-3 Mean and standard deviation of change in DeoxyHb in the calf muscle applied

to the thigh, knee and lower leg in Exercise (n=7). *P<0.05, significant difference.
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Fig. 4-4 Mean and standard deviation of change in TotalHb in the calf muscle applied to

the thigh, knee and lower leg in Exercise (n=7). There were no significant differences.
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Fig. 4-5 Mean and standard deviation of change in StOz in the calf muscle applied to the
thigh, knee and lower leg in Exercise (n=7). *P<0.05, **P<0.01, significant difference.

4.3.2 KEMREXRVORER

Fig. 4-6~Fig. 4-8 |2, EEGD LG MK EO L%, EBENBNHERE 7 4 ON-HE
CIEERZAE TR Y. SIL DEB BT D &, RIS - TR - B RHRWV-3 L0 B i
MEBHEAR L, UL, RS @EEmoREIITEAERR S, 28O OfR,
JE8 TR K OVE B AL DR B TR BV dr o 7o, RER K OV BRI 18 IRf 0D 52 8 s & 1%
W IO HEEFALIZ W T S B TR ERICA EZITRD HT, REIE RO T RRE A2 i

REIZOWT DA, OmmHg & il LT 20 mmHg TH B 22Kl %Z 7~ LT-.
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Fig. 4-6 Mean and standard deviation of change in thigh skin blood flow applied to the

thigh, knee and lower leg in Exercise (n=7). There were no significant differences.
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Fig. 4-7 Mean and standard deviation of change in lower leg skin blood flow applied to

the thigh, knee and lower leg in Exercise (n=7). *P<0.05, significant difference.
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Fig. 4-8 Mean and standard deviation of change in toe skin blood flow applied to the

thigh, knee and lower leg in Exercise (n=7). There were no significant differences.

Table 4-3 |2, EBRFORFIRDOEAZ, HEE 74 OFEE LIEERZAE TR, WTh
DEFNLZEE LT, KESTEEEIMET L, TEEIE ER, RRHBIIE T 28m 23R
SAvlc. OBl BT OSSR, WERE A MR B e K OV R B & [FARIS, TR K

[N OF BRI b e o o, EIEEALRNC E A R DR B A 5 C b B
RAETR LN,

Table 4-3 Mean and standard deviation of change in the skin temperature (A%) in the

thigh, lower leg and toe of seven subjects in Exercise.

skin compression compression pressure
temperature .

(A%) site 0 mmHg 20 mmHg 40 mmHg
thigh -0.41 =+ 1.39 -0.82 =+ 1.43 -1.03 =+ 1.08
thigh knee -0.89 + 0.91 -0.93 =+ 1.59 -1.31 + 1.09
lower leg -0.98 + 0.87 -1.17 0.88 -1.29 + 0.67
thigh 221 + 1.08 1.90 + 1.81 2.67 * 1.06
lower leg knee 1.15 = 2.10 1.30 =+ 0.98 1.14 =+ 1.24
lower leg 1.17 =+ 0.75 1.01 =+ 1.53 1.27 =+ 1.78
thigh 0.11 =+ 5.54 -2.90 + 3.54 -1.50 =+ 3.08
toe knee 1.73 = 4.64 -0.62 =+ 5.80 -0.16 =+ 5.91
lower leg -1.67 =+ 4.59 -2.92 + 2.13 -0.97 =+ 3.57
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4.3.3 'BEREFHE
Table 4-4 |2, JEBRFOTFIEIE L OTe < A%, KWERE DT — & F O T 44 O FHE TR
9. F 7o, JEEERE L OEEEALIZ DWW T 21T - 7 iR % Table 4-5 (Z/x 3. [£i8

FRIEE DR OWTIE, JEIBEIT 1% KT, To< EIT 5% KETHE R ELENZRDD

ﬂf:’_. EE@%B’LL@ ‘r‘_r'=ll\ j: }— El/u\ EB’< %"zmb\ﬁxn%mu&) %ﬂ@_ }— BLERRA \—OI/\T j:}—
SR & R & O BAER DR S 7.

Table 4-4 Mean and standard deviation of pressure and swelling sensation in seven

subjects in Exercise.

compression compression pressure sensation

it
pressure sie Sub.1 Sub.2 Sub.3 Sub.4 Sub.5 Sub.6 Sub.7 Mean SD
thigh 1.0 1.0 1.0 1.0 1.0 1.0 2.0 11 04
0 mmHg knee 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.0
lower 1.0 15 1.0 1.0 1.0 1.0 2.0 12 04
leg
thigh 25 25 1.0 2.0 1.0 2.0 25 19 07
20 mmHg knee 2.0 2.0 1.0 1.0 2.0 2.0 2.0 17 05
lower 10 20 10 10 1.0 10 20 13 05
leg
thigh 4.0 3.0 3.0 3.0 1.0 2.0 4.0 29 1.1
40 mmHg knee 3.5 3.0 2.0 3.0 3.0 2.0 2.0 2.6 0.6
101"6";1" 1.0 25 2.0 2.0 1.0 2.0 2.0 18 06

. . swelling sensation
compression compression

it
pressure sie Sub.1 Sub.2 Sub.3 Sub.4 Sub.5 Sub.6 Sub.7 Mean SD
thigh 1.0 2.0 1.0 1.0 1.0 1.0 1.0 11 04
0 mmHg knee 1.0 1.0 1.0 1.0 2.0 1.0 1.0 11 04
lower 1.0 15 1.0 1.0 1.0 1.0 1.0 11 02
leg
thigh 1.0 2.0 1.0 1.0 1.0 1.0 15 12 04
20 mmHg knee 1.0 2.0 1.0 1.0 1.0 1.0 1.0 11 04
lower 1.0 2.0 1.0 1.0 1.0 1.0 2.0 13 05
leg
thigh 15 25 2.0 1.0 1.0 1.0 1.2 15 0.6
40 mmHg knee 1.0 3.0 1.0 1.0 2.0 2.0 2.0 17 0.8
lower 1.0 2.5 15 1.0 1.0 15 1.0 14 06
leg
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Table 4-5 Results of two-way ANOVA of the pressure and swelling sensation in Exercise.

pressure swelling
Factor of variation D.F sensation sensation
F. value F. value
A: pressure 2 36.784 ** 5.191 *
B: site 2 3.352 0.469
AxB 4 4.022 * 1.180

*p<0.05, **p<0.01 significant difference.

Fig. 4-9, Fig. 4-10 (2”998 0, EIARE OREL, £ COEBMRER T B R ENE
S, HEHEBENRKESRDIFEEBEGIMT 2 Z Lomani. o &I, ZHE
W E CTIIABEEDRD DN o72y, EBKEE RO 47~ L, 0 mmHg & ik L
C 40 mmHg THIIT 2 Mm%~ L7,

JEIBHEN BN B FREE (Z DU TR & i L 72k R & Fig. 4-1112, T < HERORE R %
Fig. 4-12 (777, FEBEZORENL, JEEEITOWTIE, RER > B> N IREE ORI
i 2w L, KEREERZ0 mmHg & 40 mmHg 8 C, £ L0 mmHg & 20, 40 mmHg
LM, BEENRD B, 40 mmHg T [0x 20 LTV, F2, £ TOME
EEALIZ B W CHEEFRE OB AN AEWVIR < TFREAE L TWD Z RSz, 5§ 3 &,
SAE 1 OEBREE T 5 &, EE a5 2 & T, TIREBISHT DRI <
720, JEH) 20 4 BIIIEAREIC L DAERETHO NS RoTe, L HRIT, 53
BONAL 1 BFORER L AR, ERER CHERPEITRD Do, JEEME
MREL 2D e REGINT 2BM P RSN,
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Fig. 4-9 Effects of compression pressure on pressure sensation in Exercise through

multiple comparison. *P<0.05, **P<0.01, significant difference.
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Fig. 4-10 Effects of compression pressure on the swelling sensation in Exercise through

multiple comparison. There were no significant differences.
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Fig. 4-11 Mean and standard deviation of change in pressure sensation applied to the

thigh, knee and leg in Exercise (n=7). *P<0.05, **P<0.01, significant difference.

35
n.s.
30
c
kel
325
c
& ® 0 mmHg
&
=20 | @20 mmHg
[
5 @40 mmHg
15
1.0

thigh knee lower leg

compression site

Fig. 4-12 Mean and standard deviation of change swelling sensation pressured to the

thigh, knee and leg in Exercise (n=7). There were no significant differences.
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44 EBE
KRBT, SALLRER HEGEE) 2 20 2 MIAT - 72BF 0 TR PTE B A3/ « B2 S IR EhRE K&
LRSI RAETRBIZ O W CHRA L, B OVT BRI 8 BE o BERE A7 (i i Eh RE (2 )1 18 5R

E

3

DFENR DTz, EECET 2ETIE L kL, AEICET 2 TREADZEELE
T5.

441 EBNZRHFRTEROE

N 7 BRI OENE, FERRIEOMEE, TREIREOIKT, FFERAEOME], 2
WENIRITE 2% 5940 mmHg NS ¥ 25 2 LIC X A ik LIcw 595 (25 5 1986).
F 7z, B O TR EAMNT, HRERZE L, Tz i <8572, 60rpm,
100 watt O H#zBER)C L 5 > 7 VEH C- 40 mmHg [2IE AR X 2 Flikos i & 2 fig
HT29ERNHL EMEL TS (FERD 1985a,b). ABFSETIEL 20 S RIOSLAL RN D
EH~BITT 52 & T, OxyHb (339 L, DeoxyHb & X TotalHb (b L, ZDfkE,
StOz iF EF- L7z, RS (1992) 1%, RO B HEB)RE, KR O ) M jtEhfglX, OxyHb

D¥EM, DeoxyHb K& U TotalHb D%~ L, B A & K& OVEIRE T & O N2 Kbk L
TN EHE L, miREEEIRC T OxyHb O & Of DeoxyHb OENZ 7/~ L, EBHIRE
D _EFAENG TOREFRMAG ISR 2 EEIS R U, BRI 5 & M OV kI i &1
MMk 288 % ERl->72 EHER L T D (RS 1992). 7z, 25 (2010) 1%, HES
B I 0D KRS A7 L R BN RELZ DU C HR SR EEEENF O OxyHb OGN K O 5 B E B g
OxyHb O/, DeoxyHb O NZ 7R LT\ 5. 5 3 DAL 1123 T, OxyHb, DeoxyHb,
TotalHb, StOz IXZiLE4L, # -10%, 80%, 20%, -26% ZBL7=. TDT% 20 sy OiE
BTIXENEN, N 10%, -60%, -156%, 20% &, WM& A b TaETOMBNEMTIRED
0% & £ TITITEL M oTe. HKEDEEIZL > Tl &l Z SN miimimEh gL, E#hn
IRBEECdh o 772, FRIUZHTFE L7 DeoxyHb 23 FREAG AR > 71ERIC L 0 IBRAME S LT
BT HRELZRY, WA L OxyHb OfffgaME S iz, £ oREE, StO2 1T LA L7z
DEEZLN, HARTERNC L - TEHIRERES ML, MRIERERMEES N2 &I
£V, OxyHb iZHML, TSI U2fBIRILS X~ & RS 72 2 & 2% DeoxyHb &K OF
TotalHb DAL T D H D LRI D.
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B R i &0, GEEHRFIZ AR - FRRES - R RHEHWIT bR L. —F, BERIX
BEEIART, TREIETREND ERA~EEC, RRFEOLEEIEBREIZ L > TR~ 7.
KRB X 0 3507 T do 2 TR M OV REFE D B2 e & S OB RIE, AR v 7 1ERIC L 5
MR RO E I, H~BREORE, BEER L, RS TORMREMER, &5V
BRI, BB s EBE 2 LNS. L L, KREREIE, MR mL v
BB LT RFRITE T Lz, KRERE O BJEIRIT, EERTOSAIRFN ST L TERY,
EEFHCB W T O L TR T L. 20 ZEMD, AR CHIE SN 7-RIED G IE
EOMINIRBAE T, MOBERICL > TRBROKTZ5I R INEEZDLAD. %
FIRFZECIE, PRIR SR BB B S, EEY A R O KRS A SRS — Bk IR T
THREOWMENDH Y, FRBAMEERICLL2MBNMENER THLEBELLNLTVND
(Nakayama et al. 1997; Z&4 1989). F7=, (KREENIRAE R DA K FIRDAITIEN
WonHZ ERRESNTEY (FRD 1993), KEEHOMEM2 WK & UCIER L 72 Tig
PERSRIZ E D

4.4.2 EETRE - EEEMLORE

HEENFIZ 35T 2 TR O RFTER L, A yREhie, B ik ek OB IR LR
{7 & FEIEBREE DA E R BNRO SR T, ST OEBFC T 5 FRERIL, 7
B MTEI B~ DN/ NS WD LOVRENTZ. £ T, 2, 3ETRENBD LN,
DeoxyHb } U8 StOg % JEE A BN 8 TR EE D 588 2 b U 7o #52L, DeoxyHb 1&, KR K&
OMEERHICIIA BB 6T, MR 0 mmHg B THEICHAD L7z, 7z, StO2
1%, KERTIX 40 mmHg TEfEA, BJEHE TiX 20 mmHg THEICIEKEZ7RL, TEHEHA
Tl 20, 40 mmHg £l TR T3 223 R S 472, DeoxyHb &KUY StO2 DZ{biL, 20 47
M DOSINPRFFIZ IS 1T D A MR ENRE D2 LN R EWIE E, EEBFICB W TH AR RE 7R
ST Z &b, EHRFIRIT 5 FTEEEDRZEL, FHRC TERICE > THERSh D Z L
DARIE X 7=, S (1995) 1%, SEAZEED KR 40, 60 mmHg £38 TR b= .08k E5- 23,
HEAHEENC LV IER L, FHEMMLE DD HEME~O MBI L 5METH L LHEZEL
TWA. 3 EDNAL 1 DFRER LY, FKENDDD 20 577 ONARFHIT L o T < AR
AT SE I (2011) 1F, SEAZICHE D BOKEIC & 5 FEREMIME N EORINE,
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omEr BASE, TROBEAGISEZTLERNTNDS., 2D &b, KRERDIL
iz 1 ICBWTHIRFENELTND Z LRI, EENC K DR 7RI L - TR E
FAEOME, MEBENSIERI S b0EEXOND. Fo, [FRFICEEEE K OE

HEAL OB LM SN2 2 ENRB STz, S I B K O ETRIC DV C b i i Bl
& & [FIRRICEIE R E & B AL O A BB 0 b n g, BN L DR AERNE
BTholzbotEZLND.

% 3 EOEEKE Tr < K E FERIC, B O < ZEITEE R E Of E 2GR
D HAL, EEREOHME LIEERELAREICHEML, T ZE AT DHmA RS
To. EBENHNC A5 &, EEBITRBE & OBEERC 20, 40 mmHg T, THREARHIX
40 mmHg THEICHM L2, o< BEUIAL L, 2 L L TAE I WMEm 2R LTZ. =
D EIX, HHARTERIC L2 TROFEIRET R LA &K O StO2 DA, T < HEIZE
HBLIEMERTHDLEEZOND. 70, ZOZ b, EEHPIL, WTFhOEABE - &
BELTHEBE L THHAR S TIERANBALE 720 Z LR STz,

45 EH

EBIHICI T D FREA~ORFTEE, FRCEERE R NEAHMOLELZR SN T 5D
LARHEBE LTH 3 ETHEM LIZERERD I 6, 20 M OBEB)RFORE ROV THRET
1T 7.

ZDOFER, SN DIEEIA~EITT D &, OxyHb XA EIZHMN L, DeoxyHb & O TotalHb
[T L, StO213 AL, 37 1 CFRKICAR L7z DeoxyHb K& Uf TotalHb %, TG
YR L o T~ E R L, BGEREZ BRI, ZoRE, Hizr@ikiofiA
IZFED OxyHb OHMMZRE L7-b D EB X HND. KN « FERE « RO o f i
FEOHRL, RERITKIEHS TERT, TR TRENS EAICEET, BRHETIEMEAE
PRGN, WG EIERE K OB OF B BITR 0 biveh o7z,

EBRFOEBENT, AL 1 RONIAL 2 ERERIZ, WL h TR COEEMRESMICE
BEEDRD LI, HEEBENKE s &L EERITA RIS Lz, To< EIE, 40
mmHg JEi8 TSR Z o) L72AS, N7 1 ROWIAT 2 & Bl U O SWEAI 2R L, fiR
Y ZVERNC £ 5 T DeoxyHb b Je O StO2 EHAY, de AFEHICH S LI- &2 bR
5. BB, WO - REO FRIEBICE W THOIR Y TIERBMEM E 72D 2 &
DRI STz,
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BEE  B~DOEBMENH - KELREERE LRSI RIS RE

51 #35

IEERITRRRE & SE & 2o SR CTH Y, B, B, Bk MR ST
D, F iz, BEE, ARSI BERE S, BEECAT A SE A EA S HEITE, AN
T U ARZENE, WO D, MENA»D 0T, WmERER), Bl VEEL
LTV TH D (FA S 1976).

BEARETICEET 5T /8L E LT R—Z—Bd 508, BOFEE, Rl &
NELLDEHENTHSD. BEHA~ORPTEEIZ DWW T, ERMRBETE BE ORERE
e T o AR EMRMIC B9 24798 (Steven et al. 2004; Hassan et al. 2002; Chuang
et al. 2007) X°, JFE(L)> O SALRFOFBALCHE LT (Abe et al. 2010), ¥ 7 A by
TR OME R AREMEST (RS 2014) 728, BV R—Z—0FHRRIZE L TERKRT)
FHIRBE DR SN TETWD. SNIRFE, FKERD D720, FEEAZ LR E S T
OMENEX EH L, FTROFIRMIZIFET 5. BIRA2EE~OERHOHMER b v ¥
VIRV 7 AL, FEEARMICEBVEAT S Z LICkY, mENEOMEIN S Ik
BIEEDO FAMENEREI N TS, L, BH~OFEE N ARSI KT T2
WTIEHWELEBH LTI, £70, BRI XoTiEm 7 7 A F—IC L W EHEARANE
HBEZREST DL LR, ZO5E, FRNRERBREORELEI L5457, &H
IFITEREEANCDTZRAL, BRSO RBEHS AT DI NEIAHTHY, FH
IR BN RS H 5.

% 2 B CI, MEMIFFOE 15~20 mmHg £ 2SHEIE ) DeoxyHb OA E BN A £ L X
H, StO2 DWW, THEHEE My REOWD, FEE R O < ZEONE 5§ &4 2 &2
5L 2ol 5 3 FITBUWT, SR, I 40 mmHg [£38 T DeoxyHb 131 L, StO2
MEMEZ R34 T, 20 mmHg J£38 T StO2 DD DRREN/ NS 70D T ENRH LN E
ST FREA~OBEEREBEEZMADZENINE SN TWAD, B 20 mmHg £ A3 5
RETH 20 EMIHRRT T 2 BER DD LB RD.

Z ZTARMIETIE, HElEREABICIRE L, N7 OVEE R E B IR o0 38 58 R 73 ERE A7 1.
REhRE, FEMmpEE, REELONOERISICKIETHELH OGN, H2~4ETHELN
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IAER B E X TEBRICRATEE DR E LS
BNETHZ L Z A E L TR ZTT - 72,

B

L, #UCT, EAZRH L KiREGH

72k, Ho~4 B EFRRC, JEHNOBEAMIZONT, SIEAITIE Pa LR34, AT
FeIFEIC BN TKERIMEFHZ X 2 MR EEIT> T D728, JENIE mmHg Ttk 5.
o, ERMAT S U AOENERLIE hPa R S T\ D7) (KRARENFZES 2007; NPO
ENBAEEWEZ 2007), SIHSCEKOE/7IE mmHg (hPa) Titikd % (FFH5 2010).

5.2 FEBHIE

5.2.1 BRE

BRI TAE R 7R N 8 44T, B DL {RRsIE 2 Table 5-1 1233, #ERE LTI
ANCFERNE 2+ L, FEICCTREZS. £, RERIL, SURERK P mE
HHEBSORA, KREZETIME L. EBRIX, WIhoBRE LIadici—L, [
—BRBRE (6 LRI T o 7.

Table 5-1 Physical characteristics of subjects.

Circumference of

Subject Age Height Weight BMI the knee
(Years) (m) (kg (cm)
A 22 1.56 62.1 254 38.6
B 21 1.59 61.0 24.3 39.9
C 31 1.60 53.3 20.9 36.1
D 21 1.59 57.1 22.5 36.6
E 22 1.59 46.4 18.5 35.7
F 21 1.62 50.2 19.1 34.4
G 38 1.56 45.6 18.8 32.8
H 28 1.62 56.8 21.7 36.6
mean+S.D. 25.5 = 6.3 1.59 £ 0.02 54.1 = 6.3 214 = 2.6 36.3 £ 2.2
5.2.2 HEBEMHF

Fig. 5-1 |Z/R" 3@ 0, JEESRMIEH 3 ETIT- 72, 0, 20, 40 mmHg (0.0, 26.7, 53.3 hPa)
|2 10, 30 mmHg (13.3,40.0 hPa) #7255 &HETH 5. KFEBESMHIE, 1 HIZ1EO

SRR CIEAER 220 L, Wil & R CHEE L.
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5.2.3 MWEEHKROHESE
HIEHBIEE 3 MmICHEL, MimiRshig, AAFMiteE, FEE, FREMMicoHsd. FRTF
NEIZE 3 LRI TH 5.

BT, 5 2 ECTHEBEBEICOWTENRBED b, WEER DeoxyHb, THRES

By

M, HEEES K0T ZEOFERERIG E L TITo72. WEER DeoxyHb, TRRHE RS
MR DOWTIE, FENVBATETOMBNL % O 5 43O EZ 100% & LT, b omilZ
bR AR, A1, EH), AL 2 DZNLIKE b 2 OMEE vy, EEREZIZOVNT—
TUELE WO 2 M U7z, E7256 3, 4 MRS, A7 1, B, {72 OFKT—H D
720y (A%) %R, EEBEICOWT—Iehl BBt & i L7z, EBE R Oe < Ak
(X, Y710 20 43 H, 1E®) 20 53 B, Y72 0 10 43 H OB A W CHEBTREIC OV T
—THE DT AT o T2, B, #RE HIZH>W\W ik, A7 Y 2— L ORf% E 10 mmHg
FEOFEBRERATCTERD ST, THDT —F TR EZITo 7o, FRPFED LI

=HAIE, Wb Tukey-Kramer (2 & 0 ZEHHE 21T 7-.

Compression site

Measuring point
@ Muscle oxygenation sensor (OxyHb, DeoxyHb, TotalHb, StO,)

@ Laser Doppler flow meter sensor and Thermistor sensor

Fig. 5-1 Compression site and measuring points.
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53 MR

5.3.1 BE~OEBIRENH - BEMKBBIZRIETE

Table 5-2 %, S 1, #®), SZAL2(231F D R 2 HEIHRE Clk A i L7 Rs O gRBR ¥
8 4 OWERERN DeoxyHb 1k (A%) Toh 5. [FIERICSIAL 1, HEB), S 2123607 58705
JEIESRIE TR & 18 L 72RO BEERE 8 4 o TR A G MLt D2 b3 (A%) % Table 5-3
WoRT. Eio, S 1, EBE), AT 2 ZAEIO DeoxyHb Z HaH R ] CHOER L 72 AR A
Fig. 5-22, THREEF M RO R A Fig. 5-3 1TRT.

Fig. 5-2 OfE R0, A7 1 Tl 10 mmHg & ik LT 40 mmHg TFH & (2 DeoxyHb (%
L, EEBEHIIAEICED L, 2o Z EB AL 1 O DeoxyHb BN K & WIE EiE
BIFICRE DT 5 Z &R ahiz. EEBZONAL 2 TiE, 0,10, 20 mmHg & Hfg LT
40 mmHg THEICHEML, 20 mmHg UL N ORFEEM TIXBHE L Z27D 5T, 30
mmHg /% 20 mmHg & 40 mmHg & ORI E T DHEH & 7r o7z,

TR AR I B, Fig. 5-3 IC/R9@ Y, AL 1 CIHEEBERICE R 22RO bl
9, EEFFC, 10 mmHg & LT 30 mmHg THEICHM LUz, AL 2 T, 71
& RIBRIC B RICA B AZITRE O bR o 7ond, EEHREIC T BRI ERE e & O HEIN = 23 K

e}

E o T EEREIE ENAL 2 (2B DR R WA R ST,
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Table 5-2 Mean and standard deviation of change in mean DeoxyHb in calf muscle

applied to the knee in Stand 1, Exercise and Stand 2.

DeoxyHb Stand 1
(A %) 0mmHg 10 mmHg 20 mmHg 30 mmHg 40 mmHg

Sub. A 51.57 65.72 65.12 78.88 69.60
Sub. B 41.07 30.41 28.62 53.34 50.07
Sub. C 70.73 51.19 74.40 82.43 74.79
Sub. D 52.27 66.57 58.96 73.04 77.48
Sub. E 46.28 30.73 26.77 34.60 46.06
Sub. F 72.60 62.83 64.38 61.45 91.74
Sub. G 50.81 42.97 53.31 62.28 80.50

Sub. H 63.51 — 100.79 81.13 60.01

mean 55.05 50.06 59.04 65.89 68.78

S.D. 11.51 15.77 24.03 16.45 15.68
DeoxyHDb Exercise

(A%) 0mmHg 10 mmHg 20 mmHg 30 mmHg 40 mmHg
Sub. A -42.01 -46.06 -51.39 -52.59 -52.97
Sub. B -25.09 -26.48 -30.07 -62.85 -54.80
Sub. C -96.06 -73.12 -93.02 -97.21 -97.97
Sub. D -84.53 -90.13 -89.36 -92.95 -94.30
Sub. E -66.01 -45.88 -38.22 -54.10 -61.03
Sub. F -90.20 -84.31 -64.85 -83.73 -97.47
Sub. G -73.96 -49.84 -56.68 -65.02 -66.64

Sub. H -58.60 — -76.74 -81.52 -23.65

mean -67.06 -59.40 -62.54 -73.75 -68.60

S.D. 24.47 23.41 22.87 17.35 26.38
DeoxyHb Stand 2

(A%) 0mmHg 10 mmHg 20 mmHg 30 mmHg 40 mmHg
Sub. A 31.52 32.57 28.71 35.09 44.49
Sub. B 9.63 12.82 21.12 45.72 32.27
Sub. C 44.39 33.85 52.24 50.85 51.64
Sub. D 33.81 29.29 28.42 44.94 51.44
Sub. E 34.30 23.79 24.14 38.14 49.19
Sub. F 42.06 31.87 33.34 30.56 59.96
Sub. G 37.05 34.20 36.15 55.25 55.95

Sub. H 20.08 — 32.27 31.26 36.93
mean 31.61 28.34 32.05 41.48 47.73
S.D. 11.53 7.72 9.51 9.13 9.37
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Table 5-3 Mean and standard deviation of change in mean lower leg skin blood flow

applied to the knee in Stand 1, Exercise and Stand 2.

lower leg Stand 1
skin blood flow
(A%) 0 mmHg 10 mmHg 20 mmHg 30 mmHg 40 mmHg
Sub. A -67.38 -57.97 -67.97 -64.22 -43.15
Sub. B -63.43 -68.55 -66.30 -42.55 -63.72
Sub. C -55.60 -45.67 -75.67 -35.36 -11.39
Sub. D -70.27 -72.67 -71.68 -67.43 -71.36
Sub. E 10.31 -55.82 -7.46 -51.57 -55.45
Sub. F -28.64 -50.90 -29.71 -39.36 -49.98
Sub. G -18.14 -46.59 -24.56 -24.39 -15.42
Sub. H -79.76 — -217.98 -70.33 -61.04
mean -46.61 -56.88 -46.42 -49.40 -46.44
S.D. 31.23 10.45 26.64 16.72 22.13
lower leg Exercise
skin blood flow
(A%) 0 mmHg 10 mmHg 20 mmHg 30 mmHg 40 mmHg
Sub. A 37850  371.94 32242 338.38  504.68
Sub. B 100.79 88.04 80.99 137.67 110.07
Sub. C 237.85  331.24 185.97  432.47  867.48
Sub. D 126.90 119.05 113.16 182.17 127.74
Sub. E 691.76 192.24  642.13  425.84  297.38
Sub. F 422.27  320.69 31523 1220.46  289.04
Sub. G 289.82 132.50  216.02 279.05 186.73
Sub. H 118.88 — 640.01 261.59  305.26
mean 295.85 22224 31449  409.70  336.05
S.D. 200.31 116.62  218.65  343.92  248.50
lower leg Stand 2
skin blood flow
(A%) 0 mmHg 10 mmHg 20 mmHg 30 mmHg 40 mmHg
Sub. A -375.94 -372.69 -321.19 -337.57 -501.59
Sub. B -106.32  -83.25 -85.21  -130.75 -110.98
Sub. C -237.04 -335.53 -186.83 -436.29 -894.30
Sub. D -122.04 -11848 -113.41 -178.84 -121.63
Sub. E -698.09 -181.00 -659.13 -310.75 -282.58
Sub. F -420.19 -322.31 -305.68 -1215.36 -280.18
Sub. G -291.54  -137.72 -197.96 -273.09 -198.46
Sub. H -120.27 — -628.57 -255.96  -300.30
mean -296.43  -221.57 -312.25 -392.33 -336.25
S.D. 201.46 118.61 220.51 345.54  256.87
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Fig. 5-2 Change in mean DeoxyHDb in calf muscle applied to the knee in Stand 1,
Exercise and Stand 2. Values are the mean of all 8 subjects for pressures of 0 mmHg, 20
mmHg, 30 mmHg and 40 mmHg, and the mean of 7 subjects for the 10 mmHg pressures.
*P<0.05, **<0.01, significant difference.
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Fig. 5-3 Change in mean lower leg skin blood flow applied to the knee in Stand 1,

Exercise and Stand 2. Values are the mean of all 8 subjects for pressures of 0 mmHg, 20

mmHg, 30 mmHg and 40 mmHg, and the mean of 7 subjects for the 10 mmHg pressures.

*P<0.05, significant difference.
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5.3.2 B~OEEBENLERGICRIETE

Table 5-4 (%, S2fiz 1, &#E#®), 0L 22381 5 B 5 HEHEE CHAER LI RO
8ALDEBKTH 5. [FFRITNIAL 1, EE), AL 2 1Tk 55702 FiasiE C % 8 Lz
RF DYLBRE 8 4 DEe < % Table 5-5 1T~ d . £z, A1, EH), AL 2 ZHENDE
ERE DI A A~ DEBFRE OV TR L7 %4 Fig. 54 18, To< AfA g L7z
TR % Fig. 5-5 IR,

JEEEGE, SEAL 1, EE), AL 2 WAL JEIEFREE O & 2GR < Ap DM 2R S 4,
SAV 1 TliE, 0mmHg & 20, 30 mmHg, 10 mmHg & 30, 40 mmHg B2V TERRE 1%
THBEZRBEMA R SN, EERICIE, 0 mmHg TI3FEBREA24 U S8, 0mmHg & 20,
30, 40 mmHg 1<, *£72 10 mmHg & 40 mmHg [ CTHEZRBEMMARD /-, AL 212
BWTIEL, 0,10 mmHg & 40 mmHg M THE L2V, 40 mmHg T o0& DU FiHK
EAELSHED ZERENT (Fig. 5-4). &< AEIZOWTIE, AL 1, E#EE), A2 0T
NHJTEEBERICA B 2RZEZITRD LR o Tony, EHFFLR NN 2 TiX 10 mmHg TH
B BIRWER & 720, 10 mmHg 1, T < AEEAETICS WEBRETH D Z L 030R
B i7o. £72, 40 mmHg FiEKEOTe < ZEIE, S - EEIWTIUICEB W T H < 7 HH
2SR ST,
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Table 5-4 Mean and standard deviation of pressure sensation applied to the knee in

Stand 1, Exercise and Stand 2.

pressure Stand 1
sensation 0 mmHg 10 mmHg 20 mmHg 30 mmHg 40 mmHg
Sub. A 1.0 2.5 1.5 2.0 3.0
Sub. B 1.0 1.0 1.0 2.0 2.0
Sub. C 1.0 1.0 1.0 2.0 2.0
Sub. D 1.0 1.0 2.5 2.0 1.5
Sub. E 1.0 1.0 2.0 3.0 2.0
Sub. F 1.0 1.0 2.0 2.0 2.0
Sub. G 2.0 2.0 2.0 3.0 2.5
Sub. H 1.0 — 1.5 1.5 2.0
mean 1.13 1.36 1.69 2.19 2.13
S.D. 0.35 0.63 0.53 0.53 0.44
pressure Exercise
sensation 0 mmHg 10 mmHg 20 mmHg 30 mmHg 40 mmHg
Sub. A 1.0 2.0 2.0 2.5 3.0
Sub. B 1.0 1.0 1.0 2.0 2.0
Sub. C 1.0 2.0 1.0 2.0 3.0
Sub. D 1.0 1.0 3.0 1.0 1.2
Sub. E 1.0 1.5 2.0 3.0 3.0
Sub. F 1.0 1.0 2.0 2.0 2.0
Sub. G 1.0 2.0 2.0 2.0 2.0
Sub. H 1.0 — 2.0 3.0 3.5
mean 1.00 1.31 1.88 2.19 2.46
S.D. 0.00 0.70 0.64 0.65 0.77
pressure Stand 2
sensation 0 mmHg 10 mmHg 20 mmHg 30 mmHg 40 mmHg
Sub. A 1.0 2.5 2.0 2.5 4.0
Sub. B 1.0 1.0 1.0 2.0 2.0
Sub. C 1.0 2.0 2.0 2.0 3.0
Sub. D 1.0 1.0 3.0 1.0 1.0
Sub. E 1.0 1.0 1.5 2.5 2.5
Sub. F 1.0 1.0 2.0 2.0 2.0
Sub. G 2.0 2.0 2.0 2.0 3.0
Sub. H 1.0 — 2.0 2.0 2.0
mean 1.13 1.31 1.94 2.00 2.44
S.D. 0.35 0.80 0.56 0.46 0.90
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Table 5-5 Mean and standard deviation of swelling sensation applied to the knees in

Stand 1, Exercise and Stand 2.

swelling Stand 1
sensation 0 mmHg 10 mmHg 20 mmHg 30 mmHg 40 mmHg
Sub. A 2.0 2.0 2.0 1.0 2.0
Sub. B 1.0 1.0 1.0 2.0 1.0
Sub. C 1.0 1.0 1.0 1.0 1.0
Sub. D 1.2 3.0 3.0 3.0 2.0
Sub. E 1.0 1.0 1.0 1.0 1.5
Sub. F 2.0 1.0 1.0 1.0 2.0
Sub. G 1.2 2.0 2.0 2.0 2.0
Sub. H 1.5 — 1.5 1.5 3.5
mean 1.36 1.57 1.56 1.56 1.88
S.D. 0.43 0.79 0.73 0.73 0.79
swelling Exercise
sensation 0 mmHg 10 mmHg 20 mmHg 30 mmHg 40 mmHg
Sub. A 1.0 1.0 1.0 1.5 1.0
Sub. B 1.0 1.0 1.0 1.5 1.0
Sub. C 1.0 1.0 1.0 1.0 1.0
Sub. D 1.0 1.0 1.0 1.0 1.0
Sub. E 1.0 1.0 1.0 1.0 2.0
Sub. F 2.0 1.0 1.0 1.0 2.0
Sub. G 1.0 1.0 1.0 1.2 2.0
Sub. H 2.0 — 2.0 2.0 3.0
mean 1.25 1.00 1.13 1.28 1.63
S.D. 0.46 0.00 0.35 0.37 0.74
swelling Stand 2
sensation 0 mmHg 10 mmHg 20 mmHg 30 mmHg 40 mmHg
Sub. A 1.5 2.0 2.0 1.0 1.5
Sub. B 1.0 1.0 1.0 2.0 1.0
Sub. C 1.0 1.0 1.0 1.0 1.0
Sub. D 1.2 1.5 1.5 2.0 1.0
Sub. E 1.0 1.0 1.0 1.0 1.5
Sub. F 2.0 1.0 1.0 1.0 2.0
Sub. G 2.0 2.0 2.0 2.0 2.0
Sub. H 3.0 — 3.0 3.0 4.0
mean 1.59 1.36 1.56 1.63 1.75
S.D. 0.71 0.48 0.73 0.74 1.00
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Fig. 5-4 Change in pressure sensation applied to the knee in Stand 1, Exercise and
Stand 2. Values are the mean of all 8 subjects for pressures of 0 mmHg, 20 mmHg, 30
mmHg and 40 mmHg, and the mean of 7 subjects for the 10 mmHg pressures. Pressure

conditions: *P<0.05, **P<0.01, significant difference.
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Fig. 5-5 Change in swelling sensation applied to the knee in Stand 1, Exercise and
Stand 2. Values are the mean of all 8 subjects for pressures of 0 mmHg, 20 mmHg, 30
mmHg and 40 mmHg, and the mean of 7 subjects for the 10 mmHg pressures. Pressure

conditions: *P<0.05, **P<0.01, significant difference.
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5.3.3 Z& - EBNHE D HMLEBIRER ODLEKS
92 mDE 5 EE TOFKORATEBIZI T 5 M Mt HE & OVEE IS IZ DU TRE
N ONEE D58 & L3 5 72, DeoxyHb M OVEBRE, To < AEITOWT, EIEFTOMIEA
PLOEE 100% & Uiz & & OB A W CEEEALANIC E B IZ >V Tk L, BUFIC
FL0D.

Fig. 5-6 12, &83s L ONEENIfE 9 DeoxyHb D2V Z =3, KERE A HE O BEE A% DeoxyHb
1%, ENMZCIE 156 mmHg UL ECHEZRBMA R S 223, YL 1, 2, EERHZB W T
0,20 mmHg T/ LT b EEMEROZIFTRD 57, 40 mmHg CHIAME R 27~ L7z,
EFEIB R, MEMZIC W TIEORBREIA R & [FIARIZ, 16 mmHg 2L ETHE RN & 72 o 7273,
SIAL R OEBIFFCIE, 025 20 mmHg ([Z2>) TREAMEm 27~ L, 30, 40 mmHg CTHEIN3
HRERIRYD, BB 30 mmHg DL ECHMiBiigIc 2T 5 Z LRl s/, T
BEIEEFEE, 20 mmHg THEIZHEM L, AL 1 TIIEETRE OHN & 412 DeoxyHb 135
DEE AR L, EEIFE 0 mmHg K VY 40 mmHg T L, AL 2 Tl 20 mmHg Tl
TOMELARD, TRAOEBEREOFETRA-CHETNC L > THRRD Z EPRB I L.

Fig. 5-712, %8 L ONEENII LS = DEALZTRT. WTNOFAZEBE L TH, 7
A7« B & i U CITEMZRFI BB R < 2R DR & 72 0, SEH S (1987) O JefTHF
el —HT DRERSR STz, REREIEREINIAL 1,2, TEBIRFCILEESRE OB & thfi L
THEBEELHEML, 40 mmHg T o000 EHE I BREERHE, BN « SEAL
1, 2 WL RERFEE R X 0 TR E A2 78 L7223, B EE o0 & Hefs] L CHEE D
AR S a7z, FREEERAX, WEMZ « 3247 1, 2 Wb EERIXEEZ R L, YA T
1% 0, 20 mmHg TlI&x >\ &K UIC< <, 40 mmHg THHE /2 8N% R L7z,

FEES L ONEENC A D T < AEOZE{LE Fig. 57 1R T WTNOEEEFNICEBNTD,
AL T T AL, EET DS Z LI o TR S, YL 2 THUOHR 2o7c 2
ERMER SN D KRBT, EERE ORI N Te < ZE BN L TH Y, 20 mmHg
TANIRFICIE TR AE2 KL D) BETH D Z RSN, £z, MEMIKFHL 15
mmHg TIAZ 1, 2 1IZ81F 5 0 mmHg (ST 2L < ARIT/R D Z L RS iz, BE
ERFE, SEAZ 1 TIERIE & 0 2o < & E A LT 59, 40mmHg THINY 2 7%, 30 mmHg
LT CIIEEMTNTH o 72, EBNC Ko T < ZBITEI L, $5IC 10 mmHg Tie< A
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JRITME S 4, AL 2128V TH 10 mmHg B TIHREZ R L, S85EOKEED T < A+
BEMH SED Z Eammesie. —0, MEMLOTe < ZEITEIEIRE ) & 337
RFEFRIFRETHY, MEMIIZBWTIIEL DT L2RETIERWZ E2vr S, TR
KR, PPEMERRICIE—E MM R 6T, AL 1,2, BRI EEsEE & iz hd
NI DRI £ o 7.
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Fig. 5-6 Comparison of change in DeoxyHb in Supine, Stand 1, Exercise and Stand 2.

Pressure condition: *P<0.05, significant difference from the lower pressure condition.
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Applied to the thigh
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Fig. 5-7 Comparison of change in pressure sensation in Supine, Stand 1, Exercise and
Stand 2. Pressure condition: *P<0.05, significant difference from the lower pressure

condition.
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Applied to the thigh
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Fig. 5-8 Comparison of change in swelling sensation in Supine, Stand 1, Exercise and
Stand 2. Pressure condition: *P<0.05, significant difference from the lower pressure

condition.
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54 EE

RIETIL, B~ R 2 EA R DS OB B BEIE A AT EhRE, e fz 8 1 i
B, FERICED LS B E KZT O E21To 7.

FEBRTO ST 1 K ONEE) B TR DM K 5 721% 10 mmHg & 40 mmHg & O
IZRBD LA, AL 2 TIIEEME A K EWIE E R MEERE~5 % 5 528 6 8N+ 58
AR S 7=, AT 2 @ DeoxyHb (4 0,10, 20 mmHg & il L C 40 mmHg 58E O E18 T
AREICHM L2 256, 40 mmHg OBJTE CHERE A MREREIC 82 52 5 2 L 39 5
MEIpodz. B2 B W, MEML T 15 mmHg PL_EOEEIA 1347 72 DeoxyHb DN
ZHlEE T L EHLEMIT L, TotalHb DMK Y StO2 DI/ L TR~ MR ITHE & &
IRETEOIKTICE D b0 LR Stz SEATRFEEKE ORI L0 TR ik &3 n
L, HlRERENME T T 5720, MEZRFHZ S TRE~DOEBOFEELZ I <7D
ZEMTRIND. LoT, AEREEORENG SR SNDEEME, SAIRFICKT
% 40 mmHg EMEMZIZHIT D 156 mmHg OFEWIE, FKEOREBICLI LD EEZL R
5. BB LE O BRI T2 X5 DeoxyHb O Z T, 40mmHg O EFHTE
B RV BERLEO#EIRZ B L, RAEMOFIREREER T2 X0 mgIEEZ L7z,
DeoxyHb IZABEICHMLIZb D EEZ X BND. Fio, ZRHIX, K Z D 7 CEMEEMIC
JEE L, TmENERA L7-BA, 45, 60mmHg TEASEIEE, HKE, BN LS,
EENE T % OPHMEN SRR Z R L, 7 7ECE 0o OER—MAERL, 1/
R EPFNR SN TNDZ EARELTEY (ZiR S 2001), 40mmHg OREEHEIC L -
THEME R R ORE OB R I, ZHIEEREIHHIZS W TH T < RO FH 5
LB xbS.

T BRI 1 EEN I 10 mmHg XY 30 mmHg THEAN L, 3247 2 Tl 30 mmHg
TRELBPOTHMEMARENT. HF (2000) 1%, L E EEEBOE SER, SE 0§
KNS & o THEEBRE ORBT IR 508, WEEIZIRWER 1D Z & T, Tk Y Kl
EHORFENEML, MKATBIZED 5> oMREEZH IS Z L, FFRETEZH LR T
W5 (DS 19735 HAT 2000). ABFFEICEWTY, HAVIKIRE ORRTEE T, THHKL
JE M B35 2 LR ST, I REIRO I E it &0 b & K 5 &
SO TV Z 0D, REOMIRENREL, HEHOMHEEFEEIRE X 0 E~0 R TR O R 8
EZFRT VI EAREEN, EFIAT SLLOENBRFHIB T BET I LERD
HEERD.

FEMURR I, FEIESRE ORI AR L7z, To< AEIE 40mmHg THML7Z. 260
FERDD, B 40 mmHg B K o TEEP « DEIICRTT 4 7T 7ER5 & Z s
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TeEtFEx2H%%. —hHT, 10mmHg Tixte < ZERAE IS WA RS2, Lo T,
R A~OEE 2259 ENE, AFOBRRPEMEIC T2 Z LavRe E Tz, DEBUSIE
ftl o> FEE R & bl L C 10 mmHg TRV o< A £ CIT VM Z R L, A7 - s
REDIE~DHESIERE % 10 mmHg BEEICT 52 & C, A - DEIREIEICT ST 52 &
DRI S FU7z.

H2~4 BMOH b EIZR T HMEEROR R 2 SFE 2, KEREOTREBIZOWTEL
217 9. WEMEAS DeoxyHb 1%, KERFEIERFODSIAL 1, 2, JEEHRF L OV RRIEEFREO ST 2 128
W, 20 mmHg & Ebik LT 40 mmHg 8 TEIMER 2R Lz, 2L, BMMLENED
WEICL Db DBz b (Landis EM 1930), WEREA DeoxyHb # M S = b0 L& %
HILDH. AW TIIREEICE S Z H T T 10 mmHg [FkE T X 0 M /TR O F 2%
Wz L) ERAlz, ZOE, BT 10 mmHg FEOE G NAIRFIZITEEETH D Z
EVTRE I REEBEIZEWTIE 20 mmHg C©, FEREBICE W CIIEEEERICAE
& 72 DeoxyHb OHINNI R S 7203 > 772, FFRIC 10, 30 mmHg 72 & X 0 3EA0IZ 858
JEDEEBIZOWTRET L, ERAT SL L ORFHIA AR EGRE A2 5T 5 LEN D 5
&2 %. ¥z, DeoxyHb D)L, Lo HEDE L —FRTEIL THY, HEBEFBALIC
BT HEERBE L, #IREREOHD LT & DB ZRETT 2 —2DiEFEL LT
NIRS IZ K DMEITAE TH D Z LRS-, AWFZETlidte < 2B IRIZIRY o7 h >
ey, A%, o< BPIIE - ifER L LRI D ERIA T S LOVERGEOFHEFERE & L TORE
AP TE 5.

SEAL - JEBRFO KR OV T RRO ERRFVE X 40 mmHg A&, B TiX 30 mmHg K T
v, KERE OV FRROER EfEIL 20 mmHg AR, BETIX 10mmHg fBRETH 5 Z L 23R X
ATz, FRICHEISR U CTRUK T, T < JEDS R EVMEIZ & 2 KBRESDOJE SRR EHT DWW T,
DERAPEMEZ BEICAN D LER S DH EERD.

55 EK

RETIE, FABEOREL FISEMICHALNITIZEEZAMNE LT, EANREE
WCBREL, 52 B HE 4 EEFEHEOT 7 b a— VEREZITV, A - B MIRENRE & OV
BSOS DU TRAAR U 7o BB (AR el N 2o 8 44, B TRIE T, 55 3, 4 T SAF 0, 20,
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40 mmHg |2 10, 30 mmHg N % 7251 5 &k & L, 5 50 ORI LY, ST 1, NiAT 2,
EERFCORIRBLD 5 N OMEE IR L, 2 EhOE 4 ECHLNBREMEX TE
BEiTo7.

WEFEIARE, SZTAT 1, ), AL 2 WIS oW T S BEERS DeoxyHb, EIAE K Ot <

BN B T2 D58 B iz, DeoxyHb 1%, 0 mmHg & Hb# LT 10, 20 mmHg [+38

C

Y/

s

(/> L, 30, 40 mmHg 8 THEMNT DR L7220, B~OFiEIE 30 mmHg DAL THH M T

Ly

EREICRET 5 2 LR STz, DeoxyHb OMMOREE, AL 1 /b REL, ML

E

2, 1E#), MENZDNE T/ WEER & 72 o723, MENMZRF O 8 TlX, DeoxyHb 7% 15
mmHg DL ETHBIZHMLIZZ L, FKEDORBOREIZL > T, FRADEITHT
LHIRFUEIZ 25 Z RSN

JE&iE, 20 mmHg UL ECHEICHM UZ. AL 1, &S, AL 2 TN OEEK
FRRETH o722y, MEMLZE I L TELZHIE LD Z RS, 202 LiFFEH
(1987) O#HE L —E L7, T < AR, EEI LN 2 128V, 10 mmHg JFBFFIC
H/NS L, FEEEENKE KRB IO THIN L, DeoxyHb DZE1L & TP\ TH - 7-.

INODRERND, BA~OEERE DAL, PG M itEh 8 & OV ERROGIT 2 % )
E L, AL - EBEFFORBA~OE NG Z 10 mmHg F2EICT 5 2 & T, AR - LERAPSE
PEIZH G725 2 LRI,

AT E COMRERET D L, KEBAOTREBIZOWT, PEER DeoxyHb 1%, KERE
WBEEOSNIAL 1, TEH), AL 2 KM OVTFEREEEEONAL 2 128V T, 20 mmHg & Eifi LT 40
mmHg FB THIMER 2R U7z, RERM OVFRREE RO BRI, o7 1, E#), Y7 2
WS R E ORI & LTI L, 40 mmHg CHEICHEM L. £72, o< AT
SO 1, EE), SEAL 2 123V CEEFREE O & LT IME M 2R LT, KRR O 8
MO < BRI, B - TIREERFE BB L TREWZ RSN

SEAL - FEEIERFO KR K OVFEROJERAE X 40 mmHg A7, B TiE 30 mmHg KX TH
v, REEEOFRROEBE EfEIL 20 mmHg LLF, BT 10mmHg BREETH D Z & B3IRES
Tz, FRICEISR L CRUR & S0 KRB O EREHT W T, (DERAYPRE M A B 81T
ANDVENR DD EHZZXD.
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WHIES, HIFRM; FWEA Ny X7 s ar g 2— FIRER - UL oREICEBIT D
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FeE  HIRT SV DOEARF OB EFRE

6.1 &S

ATEE TIE, FRROEFMT RUAORGHIRIT 2 E#EER & T 5720, kxRt
B LR NMRAERSIZOW TR E1T->72. Lo, THAOEFRT SLiroo
REEXBRIIHEL THY, BONHERPZL THINEPRITILERD 5.

Z - TARETIE, HIRSHTOWBERHET SLAICHONT, TA 5L« AR KIRE
DBURZIRT 22 L2 AL L, kxRS - M - M BTG S TR LR
AT RVVOKREE Y 7 MART 4~ 32X ACERSETERMICMET S, F72, 1K
TEAT RUALOKIRESE, 5 5 BE TS LN RATEEIZIT 2/ - KJE M iREhie
ONDEE S & OBIFRIEIZ DWW THE AT .

725, EJOBNUTOWT, SIHAL T Pa LT 2, ERIHAT /SLILOFET)ZKFLIE hPa
PHEE SN TV D (KAREFZES 2007 NPO AN BARFEHS 2007). AFEICBOTH
KARFERNE TH LN RERORFLITEANIZIL hPa 750088 THDH. LLE 2~5
BEIZB W COKERMEFC & BB E 21TV, ENIE mmHg TRtk LT 72, %5 2~5 &
FCIH/ONTRREARABETHONTKIRE L T 57290, AETIX mmHg (hPa)
TRk 35 CFHS 2010).

6.2 FEBRFkE

6.2.1 Y7 RT4RFV

AIFFRTHNBNTZ Y 7 FART ¢~ FF 1%, 2007~2009 4E(273) THA HIZ L KR
JEREIC BT SvTe, B - iR ATV K TS Y 7 FART 4~ 2 F U Th D (Fig.
6-1). ZDOVT7 hART 47 AF UL, ALY 20 40 B45 BT B FREN /346 K OV 2=
[ EMERET — 2 L0, Maoxarybre— Ly Vay - RIARAFLT4—Ah - B2
—VEOMEE AV, EEOFBMEE AL TR0, ~N—RRT 1 ~3F 2 L0 A
TEE & B WFBIMEO KRR TEE 2 S B 5 Z EAHE SN TWD (HF 2010). £/, i@H,
JFERIH 7 78 LV ORIREFFANC I Z A RS HERDER SN 228, A CTIEHERESEL,
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INOWERE B OHIRNARZE L SE 5720, BELOiE L TIx% 0REL Gl L
L, 2OV 7 FRT 4 ~F X UL DFHBIL I N D DOREEM O OICERTHD E LT
% (HAT 2010).

V7 MRT 473X ORI OJEE%E Table 6-1 1[I d. &L LT, — LA
NEATE T2 9eE v % — (HQL) 12X 5 1992~1994 4D AKRFHAFERD 5 5, 25~29
ik DL DT — 2 Z e+ 5 (— M EETE AN ARTE TPafsie o % — 1997).
HQL OVHE L L TY 7 FART 4w XX DD, B L O TREITEO/NE L, 2
IR E VR TH DL, WTHOEFNICBNTHZEDET 25 ecm KiFiThH Y, AARA
DN LR LSRR THDL ESE 2 5.

Fig. 6-1 Soft body mannequin.

Table 6-1 Physical characteristics of soft body mannequin.

circumference (cm)

subject upper middle lower
buttock thigh thigh knee leg ankle
soft body mannequin 86.1 50.9 41.1 35.0 32.8 22.7
HQL 88.6 51.8 — 34.5 34.2 20.4
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6.2.2 FEHE

AREECTHH L7 ERESFEM D6 T % Table 6-2 12, FEBrE DEFH%A Fig. 6-2 121, LU
%, FEREICOVTHRRDEAIL, Table6-2 D ID % [ ] T4, EBEICIE, M £z
X M~L %A X0 FAOERM 7 S LLEk 256 FiAfiH L=, NaE, L2 (R
Ny )11FE, ARy XU ROF A 5, MR Lol 37, IRTF LY v 7 X 47,
Yo hh—HY vy A1, BIR—4%— 1HETHD. TD5H, ¥R [11], A bhv*
»714], #4>[15,16] X, ERHE LTREESNLTND HDOEERH LT
AIFFRIZEBNT, LFRFEENSRELDO LD, A FyF U I ROZ A VTS5
REETEE S b, BERM N D EFEE N DO ELMUNDOREBEES LD, Vv 7
FHETLDOb D, B R—F =3B a28E kRO bo L ERL, SHLE.

Table 6-2 Characteristics of compression garments.

thickness weight

ID Use applications Items materials (mmm) ©
1 casual leggings nylon 89%; polyurethane11% 1.24 89.37
2 casual leggings nylon 85%; polyurethane15% 0.70 76.11
3 casual leggings — 1.34 118.53
4 casual leggings nylon 80%:; polyurethane20% 0.75 61.41
5 casual leggings nylon-polyurethane 0.86 77.86
6 casual leggings nylon-polyurethane 1.08 49.58
7 casual and sports leggings — 1.06 180.69
8 casual and sports leggings — 0.63 118.24
9  casual and sports leggings nylon*film-polyurethane 0.77 126.86
10  casual and sports leggings — 1.10 234.75
11 medical and sports leggings — 0.51 115.08
12 casual stocking nylon*polyurethane 0.75 46.58
13 casual stocking nylon-polyurethane 0.42 29.10
14 medical stocking — 0.69 93.17
15 medical tights — 0.68 79.86
16 medical tights nylon-polyurethane 0.79 42.34
17 sleeping stirrup leggings nylon-polyurethane-cupra 1.00 105.24
18 sleeping stirrup leggings nylon-polyurethane-polyester 0.94 30.22
19 sleeping stirrup leggings nylon-polyurethane-polyester:cupra 1.10 107.69
20 casual socks nylon-polyurethane 0.76 47.37
21 casual socks nylon-polyurethane 1.04 41.06
22 casual socks nylon-polyurethane-cotton 1.32 45.58
23 casual socks nylon-polyurethane 0.94 41.04
24 sports soccer socks polyurethane-polyester 1.76 34.34
25 casual knee supporters polyester-cotton-other 2.73 71.09
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Casual leggings

IAAARA

Casual and sports, medical and sports leggings

ANANR

Casual and medical stocking / tights

AUADE

Stirrup leggings for sleeping

¢ g

Casual socks, sports socks and knee supporters

LW ) R

Fig. 6-2 Compression garments listed in random order.
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upper thigh — '—— ——— _._

middle thigh — .._ g

knee __ '_ ________

lowerleg — @@ -1 ———

Fig. 6-3 Measuring points of clothing pressure.

6.2.3 HIEHE
RARFERIE T, B ERIES AMI3037-10 (A = A7 A « 7 /J4H8) Z v, Ho

7V 7S 1Hz TR L=, ESLIE Fig. 6-3 [ZoRd @Y, KERGKRPH, KER 1/2
DH, WEDH, THREERPHIZIR T 450000 « #&im - PR - SMUOR 16 BMLTHD. 7238, BT
XYy 2EH =Y v 7 AT TRERMZ, BYR—2—i%, BHEEOTTRE KR
O&FiITHE « %« P - SMAZRESAL S Uiz, JESALICIE, B 20 mm D=7 /Xy 7
U EHHOT =7 THOAAT R, ALY 7 FART 4 ~xF s Eas e
—NVLIERY AF LT 53— EOMBRHVLONTEY, SHOT—=7DATiEE
VEEETHZEBRETH T2, DD, B EIEVTTE END, JEJIONND

WSWL YA ZADA by X TaEHIE, Thzary hr—ARfke LT 1 oMKiRE
WEZEATS T2, D%, EBEEZY 7 MRT 4 v XX VICE N EE, Zifhir IS4,
[FERIC 1 EIE AT o7z, EEBEEZERIELIEFIT XL LT, 3 EMD K LA
E LTz, FONTRERIE, L8 L&Y 10 BRI OFHEEZ KD, 2 bo—REDOKMR
JEAE 272 Loz, REREORDHE, RBR 1/2 BH, JEDH, FRREADH, JEENL Z & IZATm - &
e PR - SMAGTE 4 RO A L7z,
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6.2.4 fEHTITIE

Y7 MART 4~ 2 F O THIE SNTERKREICOWT, FIEAS (2015) 1X, A
V124 LRV 7 FART 4~ F 2, TREIUTERMT Lz g s, HE LK
IREDHEZAT o1z, ZORRND, X0 AMATEMIZEE L RIREZ KD 5720 Ol
PG 7z (Table 6-3). Lo T, AWFFEICEBNTIE, Y7 AT 4 w31F - THIEL

TeRREZ RO x ITRAL, 3R LKIREZRD, 747 L5 - BN T 5 2

L.
Table 6-3 Approximation equation for soft body mannequin.
Body site Approximation equation Correlation coefficient
upper thigh y =0.7551 x + 0.9589 r=0.951
middle thigh v = 0.6557 x + 2.5649 r = 0.742
knee y =0.9886 x - 0.1768 r =0.850
lower leg y=1.0869 x + 1.4851 r=0.873

WEaHEHTIZIX SPSS Ver. 21.0 for Windows Z VY, TREERLZE S LF X, XA hv¥x
7, B4V [1~19] ORAREIZIS T DRIEENLOE MOV TIEIGD & 5 — el E
BT, RFEBRAE [1~25] (28T 2 HEDEWNITOWTIE, MIESMLZ &I 72
W—JCELE S BT ATV, R DR b4, Bonferroni 15T X 5% IR E
1T 7.

F 7, KRERETBALR OB SOV CII B E 21TV, HEAKEE 5%, 1%& L
7z
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6.3 MR

6.3.1 7A 7 LRIKRE

Table 6-4 IV 7 NART 4 ~FFX &L, ERAT SLAOKIREZRE LR s
B CTRT. Fig 64 ICHEEHALF U R« A Ry X7 [1~6, 12, 13] OKIRIEZ A5
g KRR RPHIT 4.4~8.1 mmHg (5.9~10.8 hPa), KJfif 1/2 PHi% 4.8~7.7 mmHg (6.3
~10.2 hPa), MEPHIL 5.9~11.3 mmHg (7.9~15.1 hPa), FEHAPHIT 6.8~17.4 mmHg

(9.1~23.2 hPa) &, FRZFREKRFADE JEFHIITRGIZ L > T &R AL,

[2] ZFRWT2 T R TOFEBE T T R RIHSIRP> KRR B RPHONE L 72 0, BRI~
WSAEERIRENE < A B RFN 2 SN TV =, B1ig, [41E, P 11.3 mmHg (15.1 hPa),
THRfKPH 17.4 mmHg (23.2hPa) L EEHL XU R - A by R T OH TR S EVEE
LT KER 12 PHOAKREICBWT, [1, 3, 4, 6, 12] 1%, KERE K &IZIEF U2 KhR
12O NRELSEFF STV, [2,5,13] (TRBEHRAHE - BFAL /NS WMETH-
7-.

Fig. 6-5 ([C B « AR—YH, EWE AR—VH, ERHAE L TIGEENTWHLF R -
A by 2L [T~11, 14~16] OKREZTT. AR—YH [T~11] 1%, HB&
F & RIRR IS T R K P> PH> KB K PH & 72~ 72208, [THE KRB APHIZ 15.7 mmHg (21.0
hPa) , [9] I3KPHIC 11.0 mmHg (14.6 hPa) & RFTHICTRWE IR0 025585 TH 5D =
LRSI, ENERNC A D &, KRR ORI 2.7~15.7 mmHg (3.6~21.0 hPa), Kf#
1/2 1% 6.4~8.2 mmHg (8.5~10.9 hPa), JPHi% 6.8~11.0 mmHg (9.1~14.6 hPa),
BR#c KPHIZ 6.4~11.5 mmHg (8.5~15.3 hPa) &, KREREAPH K OV EREKRFHIZI VT
BH X0 HERGOBMANFE L, BRI [11, 14~16] 280 TH, TR KRPH>1PH
>HRERPHDNATIE A e SN TE Y, KERFEAKMAIX 5.7~8.0 mmHg (8.8~10.7
hPa), KEE 1/2 P 5.5~7.1 mmHg (7.3~9.5 hPa), PHIL 7.3~10.2 mmHg (9.3~13.6
hPa), THRE AL 8.7~13.8 mmHg (11.6~18.4 hPa) Th 7. #H, ERHO T
A7 RV TS L BRERGE AN e STV 5, [16] ORAREITEEH O T ik
FISSERRF CH S [12] & [13] OMICHZE L, EHEA L L TomE LzE AR HR S
AR EDIRIR ST

INHDORERNG, VXA R bR T - Z AV [1~16] Tk, ®AzhEho
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JENREHTI R 503, W o 20 mmHg (26.7 hPa) KimIZEEFSNTERD,
BEE TORPFTEEOER - DHEMREELIREL LTAHDE, FFARHMUNOERG T
bHEEZEZLND. Lo LBURE LTI, [16] D X 5 RPERFIOEFEHT LR, [4]
DEDITERH LD RWERFOEERHAT NUANTHRINTRY, E - EiHHHL ¥
ZOHNZIE, [7] D X 5 7 KERBEKPAIZ 15 mmHg (20.0 hPa) LL_E2sh B 8L A fFEAE L 7=,

ZOXEYR—HOEFMT SV, HEIE LCENRE RS TE63, LT
HEDREPELNITL Y, B DVITRATHIC A 72 B 23 e S AU, i 7 B O AR R
Ea U S D AT R STz

Fig. 6-6 (/R HEIRA b Lo [17~19] OKIREZ AN A D &, KERFRFIL 4.8
~7.5 mmHg (6.4~10.0 hPa), K 1/2 BHi% 6.6~7.5 mmHg (8.8~10.0 hPa), MHIX
8.9~9.6 mmHg (11.9~12.8 hPa), TR KPHIX 9.0~11.4 mmHg (12.0~15.1 hPa) T
bole. WTFNORETN S 15 mmHg (20.0 hPa) Kiii TH v, ARHFLEIZI T DIPEMLIRE
Off - g Mt Ei iR B %2 &IX L7z 15~20 mmHg (20.0~26.7 hPa) XY §5/FI1Z5% 5 &
NTWD Z DR STz,

Fig. 6-7 |29 FREO %88 5 JERIA 7 S LLVOKREE, BTFLY v 27 2 [20~23]
T, FHEAKPH 7.7~17.5 mmHg (10.2~23.3hPa), % v —Y v 7 A [24] T 22.5 mmHg

(29.9 hPa), VR —%— [25] EHFHCE T 2RO KIREX 16.9 mmHg (22.5 hPa),
TERf RPHIX 19.0 mmHg (25.3hPa) Tho7=. b P48 5 ERAT 1L
DOKIREIL, FTHEEEAZEI EEHLX R - Ay X7 [1~6, 12, 13] THHKMR
J£ (P 5.9~11.3 mmHg (7.9~15.1 hPa), Fkf KB 6.8~17.4 mmHg (9.1~23.2 hPa))

EHANTRFED D WITBWEIRG TH L Z LAvREnT.
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Table 6-4 Results of clothing pressre by soft body mannequin.

clothing pressure (mmHg)

ID Use applications Items upper middle lower
thigh thigh <P°¢  leg
1 casual leggings 7.0 7.4 94 11.6
2 casual leggings 8.1 5.5 7.5 9.9
3 casual leggings 7.5 7.7 9.3 12.8
4 casual leggings 7.1 7.3 11.3 174
5 casual leggings 7.1 6.0 8.3 12.2
6 casual leggings 5.0 5.2 7.3 10.9
7 casual and sports leggings 15.7 6.4 6.8 8.2
8 casual and sports leggings 5.9 8.2 10.5 11.5
9 casual and sports leggings 2.7 7.0 11.0 6.4
10 casual and sports leggings 5.6 7.0 8.9 10.6
11 medical and sports leggings 6.6 6.8 8.0 11.3
12 casual stocking 4.4 4.7 59 6.8
13 casual stocking 6.1 5.5 7.2 10.1
14 medical stocking 8.0 6.9 8.0 13.8
15 medical tights 7.2 7.1 10.2 13.3
16 medical tights 5.7 5.4 7.3 8.7
17 sleeping stirrup leggings 6.5 6.6 8.9 10.8
18 sleeping stirrup leggings 4.8 7.5 9.6 9.0
19 sleeping stirrup leggings 7.5 7.0 9.0 114
20 casual socks — — — 17.5
21 casual socks — — — 17.0
22 casual socks — — — 12.5
23 casual socks — — — 7.7
24 sports soccer socks — — — 22.5
25 casual knee supporters — — 16.9 19.0
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Fig. 6-4 Clothing pressure of the casual leggings and stocking.
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Fig. 6-5 Clothing pressure of the leggings, stocking and tights for casual and sport and

for medical and sports.
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. 6-6 Clothing pressure of the stirrup leggings for sleeping.

I Eupper thigh
H middle thigh

O knee

@ lower leg

20 ‘ 21 ‘ 22 ‘ 23

casual socks

24 25

soccer | knee
socks supporters

Fig. 6-7 Clothing pressure of the socks for casual and soccer and of the knee supporters.

There were no data of upper thigh, middle thigh and knee except [25].
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6.3.2 AR - FRBI&RRE
THRAKZBI LX R, AbhyX T, XAV [1~19] ORRE 2 BIEEN BN

B LT-#E R % Fig. 6-8 1T 9. KEREARPH & RIR 172 PHCHEZITRO LT, BHITK

R 1/2 PH & e U ToR <, FRRERRPHIZRBRERPH, KRER 1/2 PH, RPHI < TORIEEBAL L

DERBICEWENRG &> T\ Z AR I, £72, KIR1/2 HOETRREHE, FE

BRAERIOIX S &R0, EOERRAT N EEH L THIEIER L 6.6 mmHg (8.8 hPa)
WA DO KARIEDBFRIZNT HAILTND Z & DR ST,

Table 6-5 1%, 2FEERE [1~25] (ZB1T D HIEOEWIZOWT, JIEMALZ & i L7z
TR THD. KEREKRHKLOKER 1/2 A, BIHOKREZ, WTFhoHERICBWTHAEE
RATRO BRI o T B OWTIE, HEA - EEH - =R - RO [1~19]
EEY R —2— [25] ® 16.9 mmHg (22.5hPa) &Lbikd 5L, BHR—Z—DF 0K 2
EOHETH -7, [FERIZ, TRREREOKREL, ¥ v 7 A« @R —2—% [20~25]
DIFHHI 1.5 fFRWETRFThH - 7.

N
[9,]

%k %

N
o

[ERY
w

[EY
o

Clothing pressure (mmHg)

(2}

upper thigh middle thigh knee lower leg
body site

Fig. 6-8 Mean and standard deviation of clothing pressure of the compression garments

in each measurement regions. **P<0.01, significant difference.
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Table 6-5 Mean clothing pressure of the compression garments in each use applications.

Use applications

(ID] (mmHg) o

measurement - - - - - significant

region Leggings, stocking, tights and stirrup leggings socks and difference ™

casual sports medical sleeping  supporter
[1~6, 12,13] [7~11] (11, 14~16] (17~19] [20~25]

upper thigh 6.5£1.3 7.3x49 69*+1.0 6.3=1.4 - n.s.
middle thigh 6.2*1.1 7.1+0.7 6.6 =0.8 7.0+t0.4 - n.s.

knee 8317 90+1.7 84+13 92+04 (169 n.s.

(only supporter)

lowerleg 11.5+3.0 9.6+£2.2 11.8+2.3 104*£1.2 16.0£5.2 * sports vs socks and supporter

#1,*: p<0.05 significant difference of clothing pressure compared to each use applications

TRz 5 S ERMAT S [1~19] ORAREDHERIZ OV THEMIERNL & OFHBEIE
2% Table 6-6 (Z/=9. KRERFPH &P, KRBEPH & T RRERRDH, BEPH & TR KD
[ CHBEZRMHBIMEAGRD DTz, 2 S OFBINED L & iz AL M O AHBIME %, Fig. 6-9
W7 b S AHBMEDS R DT DT R RR R & P & DO KARETHd - 7-.

Table 6-6 Correlation coefficient among clothing pressure obtained at different body site

in compression garments [1~19].

upper middle lower
. ) knee
thigh thigh leg
upper thigh 1
middle thigh  0.054 1
knee -0.271 0.817 ** 1
lower leg 0.154 0.434 * 0447 * 1

*P<0.05, **P<0.01, significant correlation.
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Fig. 6-9 Relationship between clothing pressure obtained at different body site.

64 EBE

6.4.1 JEFIAT RLADBRR

BA O FREOEMAT SLviX, BiFEE TICH LN E o2/ « FE M iRENE & OULEE
BOGIZEEBED FAL 72 B TR EE OFEFA N TEREF ST es, —#F, & & & AR
MEYITRNWEZZ b2 MM Rz bohz. £2, Yy 7 APBRIR—2—D L 57k
JIFTBNE HARANEZINZ D 7 8LV TlE,  FRROREH, BEPRILIC T8 28 5 JER M 7 3
LV L TlERF TH D Z LR Sz, KRS, TERRRIAONKARES, EE)H &
L TY v 7 2« B R—Z—HTHREIZRNZ LRSS, EBHHOERMT N
JVORRFHZIBWNTIE, BEIRFIC X D T OESBE 2 KIRETHMR 5 2 & 2lET 57
DIZHHEHFE LTV ARERH L0 TIERW N EZ 2 b5, Lo, S (1994; 2001)
DR T 4 —=A Ry FR U TBIOZAY ORBERIRE & BT 2 &, ARUF7ETHRIE L7 E
B [T~11] OFERIRED, FELD [Eo0] LEUDINCT A=A by F U 7 DOK
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IREECHS T D8R E o7, TH o EXW) LKL NN T A=Ay T r0a 4
DORMEIZIZNEVHETHDLERESNTNDZ ENnD, AR THIE LJERAT
LVTEBR GO T, SEATHIER R & kT 2 L mEM ORI TH L Z EAVRR STz,
£z, MES (1987) OJATHIIETIE, THEER « KERES 2 SEAR THE L2RpZiE, »i
b 10 mmHg (13.3hPa) T o020 EHE SN, AWETHIE S T %
%0 ERMT S VO R OARAREME &Rl L7223, KRERESIE 10 mmHg Kl O &K ARE
Thotz. ZOZ 0D, BUENRINTWAEFMHT 7S LIV OBEFHIBW TREST D0
BEPRENEE BE LRGN R SN TWD Z R I, £, THEEEKREZES
JERIHT S L v ORIREZ DWW THIEFAL I OB 2 T 5 &, KERFPRp &R, T
BRSES & BB, TRRER & ORBR A & OfICEm OB R S L. AU, TEeARE
70 R T S VLR EHT B W TP e~ CTRERFP IR & T RRPH O F%EFHZ E A 2 0>
A, BEPRIS ) D JEINTRRGT S VT2 EMLDIET), RIS RBR A P O £330 LT
HREMEEIEFEL TV D D ThD EHEIND. LL, Yy Z ARBYFR—%—IC
BWTIXZORY T, L LAREIH~OENRFAPEETHDL LEZXD.

AEIE LI R — 2 —ORIRIEIE, 55 ZOMALRHZH VT 10 mmHg (13.3 hPa)
FRENEH~OEEIEMfE B2 5 L, OVPMERFHTHDL I LARBEIND. § 2 =TH
HITARERTIE, EMZFREIZ 15 mmHg (20.0 hPa) Ll EOFECRFEAEIAT 5 &, BEE
i DeoxyHb A HiI1 = 4, THRER AR LT & A S 27210 Tide <, EBES T < A
ZEMSELZ 00, ZOXD RN TEZEBT 2 EMMAT S Lv 2 KFFHIE
feld, MUZRBAERFTT DXL RITHITRTLIRETHLEZZOND.

6.4.2 EFAT LA OE5H%ORE

AR TIERY R —2 —& L TR O S 2 MER S & Lz, —RIIZIZE 7 7 2
FT—%FA LB CHEROBY R —2 —bGEENT\D. B OHENOBRY R —2 —
FERTOEE, EHEFERBGVNE 7 7 AT —42 O HELHTE L, HIRICHDEN %
RETDHZ L LD, THETOMEDN SN TR AR L7cRoEiaRI L, KIRPHZ
JFEIE U7 RO B CHE A FE8 L 72RO K 0 /h SN2 & h, 5 HEAR AN E#
W E~BE R E 1% 0T ¢, BERER OB R—2—FHL W20 ndbs. 20
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Yy, HHBEBAEDBK ORI BT, FHEOABEIGIZERLE L KT LTV D ATREMED
RBEIND. EOD, ToNVIVEREEEMNL, HRICHE L E NG 21TV, KAREZ IE
L<FHI L, BRFEDBRICHEICIRRT 20 ER S L. HRICH LI ENRGE 2T 25461
(T, AAFIETH SN BEOES), EB AR IR AN - B iR E RS K OV
IEDOFEREIEMT — 2 L LT, Rtz EDLZENBEELWEEZ D, £z, EHE LS
RIZHE Lot A AOFERIAT SU LV EEAL, A CoBERE L e, EH%0
REFHIEBRFFIRT 2 Z LR EELWVWEERD. SHIT, FRAEREES EMAT L
NDIENREHIABRINCIZ 72> TE T, T/RNUVAKFEIERITFT 25D TH D DORIIR
Tho. Eio, EEOHRHMEFEEM-CMREIFOIE, ERHT L0 RI28Y, L
AT D b REINISRERFOEFAT S UANER LTS LRSS,
ARITABIFETI Y Bb 7o T A HER, FFICEAEALOMAE DE R ROKARE
Fetk, BBRE R CAERE LT, KRENAEROARR « DR~ KIZ T HEIZ oW
THEAICRERT L, BERERI DO TRIENE 2 14 53 2 FERH 7 R LV ORREHT AN 7o Bl 7 — &
DULEE 2k S, ERARBICERR 7 /LA DE AR S ICT D 2 L RE %D
BAETH D EEZD.

6.5 K

TIRDFEFIH T S L ViE 25 FEOKIREZ, BRAZIED B - FiNE B T8 Y 7 b
BT A= XX ZHOWTREL, 747 & - A@ICE L D7, EFRIRAT SLALOETR
FHZOWCTBUR 2B T 5 & L big, 8 5 HE TICH LN RFTEBIC X 5/ - KL
HRE X VLG & DRARMEIC DWW TER 2T o 72,

BIEDORER, THEEEREZES EAM T Svu, HEH, AFR—YH, EEMH, HERH
DEMBECTHBICERDENFFHIM SN TRV ERRINZ. LR - A b yF
VURTIE, BAENENENRGHIRLR SN, WIho®fEE 20 mmHg (26.7 hPa) &
WICERFF SN TR Y, AR - DBV UIFFRREANDOENRE TH D LB
bigd. W, ERHOTEMAT S TRO OENRFRRINTNDA, Ui
ATHEEH XD TR KBTI BT IROER T b Dk O S 777 L7z,
— 5T, EFRAESEEMA IV FHOENRGFORB BRI TEY, —HoORE TidE
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LTSRS 72N 2 E DRI S T,

BEIRFH b Lo iE, W OENIZE W T 15 mmHg (20.0 hPa) Riicixitsh <k
Y, AL TG D AVIANEMZRF O % « B2 M it Eh A 12528 2 K1 L7 15~20 mmHg (20.0
~26.7 hPa) X VGHWENREFTHDL Z ENfERINT. BTLY v 7 AR VEFR—%
—¥, V¥R ANy F ORI TRWEADRG ARSI TV, By R—%—T
I%, BIZ 15 mmHg (20.0 hPa) DL EDERNT HTEY, FH LIDRETE 578 E0ft
KORBPOANTEHFETRTOIRETHDLEEZZXD. ZULDORERNG, BYTOH
WRFIHT 7L, AR - DERICFFA RN OE RGN CTlEd 228, A& EZTY,
W2 TESPEEME 2 (e T BERH L B R D.
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51 - 3R

EIERA T, AR, NERRTS Y 7 MRT 4~ FF A2 K D TRARH: O 2R R %
HERLIH BRI R, P26 (2015. 6.)

MSATBOEANERAEE & — MEZFIH LI ARy Y OfEWNFIZIER !, (2011.4.8)
http://www.kokusen.go.jp/pdf/n-20110408_1.pdf (2015.11.22 %)

KREN TS, B8 b7 RY, BlE RS EESIN s o 2 —, T ((h) A
Ml Lffset v 2 — A b Ly FRM 2 HOWTCAROKRREREELER R GIECET 5372
=, (2007.6.)

R T, TNERTS ST 0 — 2 b v v 7 OPuitE L WIREIC SV T, BARFEBES
6, 45 (4): 311-322 (1994)

NPO £ A A A LR (2007)

http://chakuatu.info/organization/history/ (2015.11.22.[ %)

FERE N ANRIANE T2 90 v 2 — BARANO AMEFHIT — %, (1997)

HFTHRT B - P TEV R AR T Y 7 hART = 2% o OB (BEirse i wish 4
WFFERCRHEE) |, (2010)

https://kaken.nii.ac.jp/ja/file/ KAKENHI-PROJECT-19300242/19300242seika.pdf

MERE, SRk BIEIRAE R 3 5 EIE R & IR DO ZKIZ-2UC, Annals Physiol.
Anthrop., 6 (4): 247-254 (1987b)

WA T, WAVE BT, GHRR T 21 O A RET 5 5K L s RIE, BARZE
F4xnE, 52 (9): 855-863 (2001)
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BTE W

VAR, HPER by F 704V E, KIREFIZE > THIERE ORI L 5 E (KR
E)EFAL, HiRsEom L2727 b (LUF, EFIAT SLL b)) 23
Bl i\l > T BRI T S Lo, i, 25508 < o, EERROM L
RHTEE O, REINH], HAEMRR~ORELR EOFABREN/ S, HEHCE
B, MERMALEY, e hBmTEASNL TV, MM THOREEZ b 72 53 R
TRUVIIVORETEAT O 12DI2lE, EEIZADEALME, JEHmEEN NN ER~E 2
BEBEZICIEZ DVERH Y, ZHCHOWNTIERZ S OWENRRENTWAS. Ll
JFTEE DO AR, R MITEIRE~ DB L BEDE N X D FKEORE, KONERIC
K2R TVER & OBIRMEATA L7 EIE RS 72 H 720,

AAFIETIE, B — L, A& OV TR E DS AR « DB BT 2
AT D LT, ENGL, (BN DKL ONIAL (LR, SZAZ 1 & W8T, BEE
B ONAL (LT, AL 2 &), ROWEESIRF (LLF, @B EI8T) ([2B1T D Tk~
D RFTEBD S « B M yREN AR K VLB C RIZ T B LA 6 L, JEREICRIET
REEBODRERLE D ETHLOTHD. £, T FEAT S LOKRIEZE
ERRENCHZ, ERGH EOREEZIE L, EIRGOEEL#HL L LD BT

KL TEE VRS, BFEOMEIILUTOEY TH 5.

h

%1 i) T, AUFEO B, ARBFFEICEE T 2 SCRRYTE 5 % OA R SCORERKIZ >
WTCRDIE L7z,

# 2 ' MIEMZIZEIT 2 TRA~0 RFTEE D « BE MLITENE X OV BSOS I RIE 35
BT, EMLZERRCR T D TR EA O EZ A LN T 5720, MEMLZ %
Prff S TR RN ZME 5 4012, 772 L, F721308 13 em OMUEFHH A 7 2 W T,
KB KPH, KERHSPH, B EDH, BEPE, TR RO W0 EMLE 10, 15, 20 mmHg
FHRAET 16 Sy HEIE L7c. HEHE L, PEER mitEhie (kiR Lk E « OxyHb, #l
ki FR (LMK &L : DeoxyHb, #Hf%4MiE & : TotalHb, FHARBEFRAIFIE : StO2), THRH
SRR O B E MR R OB EIR, B, S AETH L. MERIE, FEEMRE &
B & D T M O L E 21TV LT OfE R 21572

IEMZEE, FEA~OJRETEIEIC X Y, BEER DeoxyHb K& Of TotalHb I35, StOs [k
AL, 20 mmHg [ TS AEICE{L L7z, DeoxyHb (X, WP K& OVKR e K PHEE
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R b SR E <, RERA L K& OV F R RPH CIE R RREE, M BPH Tl BT/ h & <,
R PH S OVR R e K PH % 15, 20 mmHg CJHE 3% A REICHEML7Z. £72, 15, 20 mmHg
JEIBT, TRRESEE MR &I, TREERITET L, EaIAEcEmnLZ. &
< ZRUTBEIAEE R IO R b R & <, KREBRARAEERIT/NS WD EPRS L.

B OFRERN D, HEMLIZ B TiE 15~20 mmHg LA LD BFTE A AT « RE L itE s
K OVDESS B 2 R ET Z LA BN E 720, FRICHRFE K O KRS K P~ D£8R A
DRFNNTEET LDMERHDH Z BRI,

%5 3 B INIALIZIS T 2 TR~ DRI A « B MLk B HE K OV EREUG T R E 5%
TUX, EMED BSIAL A~ EARNL WA 24T > T2 RED ST 228, W ONZTEBN# O S 225123
J 5 TRRETEE OB EZ G T 5720, RN 7 425502, MEMLLE
%, 10 s3I DPERL 2§k 2 s S, £ OH% FIRIZRPTEE 2 A T 20 MO 22w (32
fir 1), 20 pfEowES) GES)), HO10 SO LE (SIfL 2) 278D L) —E
DRNL - SEENVEW 2T D7, EEEAE, BEFE OB, BB (%), TSR (F
) o3 »r, HEREE, MEFHON 7% TRICEWTHEEZ A 72V KEE 0 mmHg,
KO 7WNIE% 20, 40 mmHg ([CFBE L7z 3 S & Lz, BIEHEB L, MR, Mo

(OxyHb, DeoxyHb, TotalHb, StO2), KIS - TEEE - J& KRR 0O B i & K O SR,
BB, DL AHETHD.

M & LTI 1 TlE, L2 ANENL N BIBAL, SIS 2 2 LI kv, KR
& ILICHEE R OxyHb OJEi7), DeoxyHb K Of TotalHb DI 5| & Z &4, StO2 ITIK T
L7z, 20 3 HIOSIAERFF TIEEKEO BN K & <, B OVEEFRE O 2T
bZeholo. FKEICK Y TROFBIRNEZLZ &, FIR0AZITE S 72720, FRE
BTG & Z S0, PEER OxyHb (3787, DeoxyHb K& U TotalHb % K &4, StOs
FETLZEBER NS, RELTER OB ERIE, KB - TR TET, BRHETIE
EFREm Z R L7eAy, R K OVEEENLA SR THEZEITRR O bhgnoTz.

%5, B O 2 CIREBMERFC L > C, BEIERF OxyHb, DeoxyHb X Ot TotalHb
WL HIMN L, StO2 3K T L7z, EBaMEDFE L LT, DeoxyHb I%, 20 mmHg &t
i L C 40 mmHg FATHEICHEML, FHREEBRIIAREICIKT L. 202 &b, 7
L 2 2B WX, EEHPO R 7ERIC L o TG ~G S - fgsE s, s
1E#% & PRFF ST OxyHb 1 33INT 525, fiAR o 7 VERE L & LT PR ONR K D 52 DM BT
ERD, FIREMEIR T 25 XEZ L7272, DeoxyHb KO TotalHb 23ENIL, StO2 %
KFLEbDEZEX LD, AL 2 IZBWTHIEEEINOEWIC L5 - K8 itEiiE~
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DEBTRD BT, 40 mmHg LA EOJEENH « K MTEIREIC 8% KIE T Z L AVURES
.

JEIBRIZOWTIE, AL 1, AL 2, WTIZERWTH T TOEEMRESFMICA B
BB, FEERENRKE s & CEamEm Lz, &< &%, 0 mmHg &t
1 L C 40 mmHg [FECTAHEIZHEML, KERFEERHCKE <, B« TREBRIZ/N S UVVE
ARSI, JESRRGHREO LB TRENE & U CRETREREREEZOND.

A/

B4 = TREBIRCI T 2 TR~ JRETEE A « B MTEIRE & OV B R IE
W) TIE, B3 ETHEMULLERERD S L, 20 /M OEBRFORMRIZ OV TREFZ1T
v, LR ORER AR

jﬁ1#%§am@ﬁ¢éa(kﬂmm%mgmmﬂm&wmmmmmﬁwb,&m
T EF Uz, SiE 1 CFRICE R USRI 25 B 0k 5 f R AERIC L 0 D~ & R

V), DeoxyHb F Ak <DL, RENTLE LT Z & THZZ2EBIRIMLOTE AV OxyHb
ISHEML, StOx X EH L2t 0B Z 5. Z ORFEIBRAN K ONEIEEE O Z2I T8O
BRI o Tz, B IR EIIW T ORIEBIICB N THERC LV FRICHE AL, KE
IR, KBS R ORHE TIME T, TR TRENS ERICERUZ2S, 220 FEEmME &

JEIBHENA RO A BZETRD b ol

EBENRFO EERIT, SO 1 ROSIAE 2 L FERIZ, Wi h 3 CoEBMRERMERICH
BEPRD O, HHABENRE 22 L HIEARITARICHM L. o< 2L, 40
mmHg £l TEIME M Z 7% L7223, SZA7 1 RONIAT 2 & Bl U O S WMER A7 L, fiR
> ZVERIC X 5 T DeoxyHb J8ib Je Y StO2 EH-2Y, do AEHEICH G LIz &2 bR
. BEBHIE, WO - BEO FEEBICEWNTOIHR Y TERBNMBEMLE 78D 2 &
DRI STz,

85 W TEA~OEEMEDT - B MBI L VDB KIZ 5488 CIL, ik
FEORBLZTIZEEMICH LN T2 22 HME LT, FEMREZBICREL, 6 2 =)
HF 4 BEFEEOT T b a— VEREITY, M - B MLRENRE K OVLER G DU TR A
U7z, WBRE IR 2 s N e 8 44, EIETREE Y, 25 3, 4 O SAF 0, 20, 40 mmHg (2
30 mmHg Z Nz 725t 5 b & L, AL 1, iE@), T4 2, TNENHKED 5 R OfE%
L, H2ENOEA4ETHONEREZME X TEREITo T2,

FESEBREEIZ DOV T BT R O B LR E 24T - T AE R, IREIERHE, SOf7 1, EH),

SEAL 2 WFFUZ DN T b IR AR DeoxyHb, HEE M Ve < AEIZA B R ENRD LTz,

Ot
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DeoxyHb /%, 0 mmHg & Hilgi LT 10, 20 mmHg F3i8 T4 L, 30, 40 mmHg /£ T
MF2FEFRERD, BE~DOFEIE 30 mmHg DL ECHMRENREIC 2T 5 2 LRI
7. DeoxyHb OIMORREEIL, L 1 Bicb K&, AL 2, EE), PEMZONET/HhE W
FER Lo T2, MEMIRFOEEIE TiX, DeoxyHb 7% 15 mmHg ML ECHEIZHEM L7 2
LD, HKEDREOFEIZL 5T, TEADEICKT HRIEIZR 2L Z RS
7z

JEIAEE, 20 mmHg DL ECTHBEICHEM U, A7 1, E#), A7 2 TNE N0
FIFEE CTH o728, B & L CEZT R E D 2 LR EN, 2O EITFEHS

(1987) O#HE L —FH L. to AL, HBE) LN 2 128V T, 10 mmHg JEHEFFIZ
H/NS L, EEEENKE K RDIZ5NTHIN L, DeoxyHb OZE 4L & P TdH - 7=
INEDRERND, B0 TREOFET, PERE T My B ie & OVLEE S IZ 2% KX
L, AL - EEEEOBA~OFE G4 10 mmHg FEICT5 2 & T, A - LHEAPSEE
WCHGTHZ EBRBEI N,

AR E COMRERET D L, KEBEOTREBIZOWT, BEER DeoxyHb 1%, KERE
ARFOSNIAL 1, EB), AL 2 KON FEREERONAL 2 128V T, 20 mmHg & Hifz LT 40
mmHg 8 THIMEM 2R Lo, KRER R OVFRREERF O &I, So67 1, E#), Y7 2
WG R TREE O & SR L, 40 mmHg THEICHEM Lz, £72, o< AT
NAE 1, TEBN, ST 2 120 A TR OB & HCHIME R & R Uiz, KERIE AR O
RO < AL, B - TRRIEARE S R L TREWVWZ LRI NI

TNODRERNG, AL - EBRFO KR OV RRO ERFMETT 40 mmHg A, BETIE
30 mmHg Riiti ¢H Y, KEEE O FEROEBIE X 20 mmHg LT, BTk 10mmHg F2E
ThoD I EMNRBREINTZ. FRCEICH LT & S KRESBOEIRRFHZ W T, O
HAYREMEZ ZEICAN D LERH DL LB R D.

FHewE MR T /NLLOIETRFFOTUR EFE ] TiE, mIRTFERT7 SvLE 25 % (L
A A by R 16 (N, HEB 12, B 4), MR LoD 3, BTy v
A 5, Y R—%—1) OKRITEZ, RALEOER « HiNETER T 2E Y 7 AT 4~
FFXUERHWCHIEL, 7475 - H@RBNICKREOBUR 22 L2, £72, Hlk FhH
TNV OKRIEE, 6 5 B CTHOLNTRATEBIZET D/ « FE Mt Ehfe & OVLER S
L OEURHEIC DWW T E R AT o 7z

PEDFRER, VXA« A My R 7T, "EENENENFEHIR D0, W
Mo s 20 mmHg AR ICiRGF S TR Y, AR - LHERREEIC W TIFFAREN
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DENFFTTHDL B2 OND. @, ERMOTEMAT SLIVITRO OET RG2S
NTWD2, FUTITEERM THEERM &0 TS RIRES I RATRIC R WER T 5 d
HETOBRL B AFE LT, —FH T, EERAEEEH XV BWEREORE § iRTE ST
BY, O TIRE L EASRP IS ARW T LAVRIRS L.

BEIRFH b Lo iE, WTEHOEMIZEWTH 15 mmHg RISICEFF SN TEB Y, AW
T3 BT AMEMZIRF O+ B MBI AR IC 58 2 M IF L7z 156~20 mmHg J 0 95\ VE 5%
FChLrZENMER SN, BTIT LY v 7 AROBEYR—F—1F, LFU A+ A bhyFr
TR AR TROWNEIRRG AR SN TV, B AR—2—Ti%, BIC 15 mmHg L RO
BT HNTEY, EHLIRETES 8 EOWERO &) BAMLTEE FTIETRET 5~
XThoEELD. NLORERNS, BUTOMNR FEA 7 SLaE, B - LDEICEE
BHPANOENRF TlEd 208, ERREESEY, WY ECHE RN 2§ %5
NhoHEBEZD.

o7 B RIS TliE, FEOE L O ROARMIEDRE % . JERIEO T S U LEREC
B 55 %0OE OVBE 2k L.

KiwsClE, EFAT SL o ARCERGEO SR EE R E L, X0 PRERER
T R VIVEREN AT 9 T2 O FEERISE & ALET T, TR DERMT S L VICERZKY,
JEIEFAL R OV IE R, WA R OGS, # « B MIEEIE &K VDRI DWT, R
KB E{To7-. F, RO FEAT SV ALOKREZRE L, ERHAT SL 0Bk &
SHOFEITOWTIG Lz, T ORER, EEmE LK OEEBOEEL, #KEDHE,
R TVERRE, TNENERRD Z NG ERY, PR DeoxyHb (TR 25 2 L3
AENTe. EORFME GEIEfE) & LT, WEMZTiX 15~20 mmHg (15 mmHg i)
SEAERFTCIE 30~40 mmHg (10~20 mmHg) Th D LB 2 b, EENRFIIA AR 71ERIC
Ko THEDRENHEIND Z LRI, BESOMR MEHT SvuL, —HEH
MBEP O ENRE R RSN TEY, JEFMAT SV ORGHI BT Dk GEHES 2 R4
WCHETHLEERD. 5%IT, AMIETHONIHRLEMEE LT, EIZEEmE, T
BN OM A DENRERLKIREM 72 EMOERICHONT, KIREOREZ MG L, HAE
MO 2 53 B ERIA O 7 R U VEREHIC T TR R D BB .

i

d
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