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AR B REMEASE R S h e,

Z 2T, PRETER S AMER L 2R IE KAV % -
25 2 LD RE R IRIEE W, RO IR E A
LIS B BB BIZ OV TR 27572, LitoE
B ADFER,  BEBOGKE O EBER O KOS
AR L, RBRRICET MRS LTSS
EDHEFR & L7z, KRl Nashner, Horak 512 X 1 3208
N, IR LB E N TV B BEBUSIZ BT 5 L B
Ws, WEPAETERME O T, BRI O EEIERIC B
WTEDIAEDHETH 72 Wb, AFEUSH L
TEYBRFICE ) D B % i & 5 2 B o
PR X ) BB E o THB Y, BRI RSE
BSOS &\ ) EB B R S Y,

— 5, BRI IR RS A R R oRGE S LT,
] 1264 % R 500 RIS BT 5 e k& R RO
i & FHEGENZ /A L2 BEHICB TR
BRATEED S N7z DAMZIE I~ RIE GO Sk b o
7o, —75, WhEREBEEENT ORE, FHIL 23 XT
DI B THEBE) AT IS K D ST IR DL T A
AU, FRCH R OREE S BRI BV B
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AT D KHARE TlRBRE 1 F LB o f A3 Bk
Lo TBY, BN %5 MR O 2R Sz,
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LAVRIEE N

B2, WREDOQOLNDFEIZO VT, EHEAY
HE7a 7 7 A VIIQOL N (SF-36 ver2) % T
WAL EZh, TOHKEIZBT L TR AT T —
THh LHEEEREICN A T, WMEICB 5 Tl 7T
) —=THAHHENIOWTOFERNANESRD LN
7o B AD B ARBERE - R RO IC B W T
QOL DI LIZEHBL TWA I L ZRTHETH - 7.
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B, TIUTE LHED S OEE T ALY TV
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BILL, 880F ) v VEgfbe v 2 Ay v Tay
MIEXVWERTLE, Ty FEFHNMAICIDVARERY
YEBALOHERA RS Sh, E#EBoREzELTY
7o NS U AKEREDOWFE L L B, MRREICBIT S
FHHHAEE ST R Th - 7.
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—ERBEEL T
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FO—2L LTHEHENTW SO HAARIZ BT
BRI D OREE, WIS A R S B R R AR
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TEEMRAF RIS BAIR SN A 7%, BRIV Z & 3E
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THHMHITBTHRIANWEI NS, £2T, L
EFNVEM E L CELIEEE T V=7 A (Senescence
accelerated model mouse : SAM) &#Fna >y hua—
V= A W RIZAAR O MLy FIVIZX A1H60%
fl, HE5HOREFEEDEB M % 5 2 721, WHICE
T MERERT L ZTOZEE, SHICEERI S
TAZEROBIEF RO ERZIT 72, ZORER
BDNFIZEMEF LV E Ty ba—b=w ZADfM I
BWTH BRI 57z, BDNF X 0254k
THDHTrkBIZEHTA I 12X, Eidoshisiia
OE, WMWY 5. —F, b9 —>2DBDNF
ZEHERTH 5 pT5IEHT 5 2 &1 & )ik eT, 7
M= 2A%%2ER T 5729, BDNFIXREROEH %
HLTWwWA. Z£IT, TNOHOBDNFZAEKROIEH
RERLIEEIA, BRI RAICBWTOATrkBD
FEBER L, pThIEBIC I YW~y AFEICBWT
SEHIRA D538 S N7z, P75 TrkBIxl$ % (p75/
TrkB) ZH M3 % & BRI B W CTRIICEESE 29
MR SN, HRGEIT, 7RMN=Y 2HIIHT LM
HIARIBEINDIERTH - 2. HIZHEE - #HICH
WCTHEEL YT TAZERTHL VY I VIRIES)
PENMDA Z B A DOY 7 2= v b NRUIEZHE B W
TOREENC X B IR RO Nz, TS DFr
Ras, EENC X 2BDNFOEHEMEE v F 7 2%
ARG HBBRIC X 5 ¥ F FAMRAVRIB SN D & L ]
2, EEE TR LT 5 EENC X B RRAVED PR R
DO REMEATRIE SN AR TH - 72

W, X)) FEEOMIB SIS 25 L 5 EB) A
FEHLBYERTYAL LT, Eidoay FE
7285 ¥ ZGEENC X A E3IANT H 1555 OB AR
MR ENAZITo72E 25, #BEIZHBIT % BDNF
DRFBWRIIFO LN Do b DD, FOZHMA
TrkB & p75l2 2 W TIZERIE T VB W T O AR
B E oS BUE i AS5R 0 S, TrkB O S BIHE ,
p75D BT, ZF L T, p75/TrkBl O T4 L
5L EHIZ, NMDAZHMARNRIYV 7 2=v FO5H
WERAAE U7z, HUSIC B 5 EinE OB P2 HiY
&3 5 BB AN RAGED FHICHF L TOHBL D 5
CEERBRTALDTH 7Y,
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TOVENY) & R R &9 B AER A I SEBERT FE O 1 12 1Al
LRI NS bR WEIERFEERL NV TOWMEDOR
AL 575, € ZIHEMICHM R 2 2 13, &
W2 3 B B 13 BB AR AE O BT 220 Tld
<., R - R BRRE O BATHIHNC L TH MO THIT
HHILTHA. AL, ElEENRET D THINE
Ptk &L, BALICHE ) EEBRAE BT & B - K
PR DBAT IO A M AR 2 A E S 2
HZEIZLY, REFGOUEICHKT 22 L2 HN
ETHHDOTHY, TZHERT 5720 OIEEFLHE
EHOBRN S DOH 2 B Z B EORAPE LS
RO TH 5.

(32 #fl

D wiE v IR, SN
TR LS B B B R A
Bi—an ] 7B # DR & ZF DR F—.
ede o asik 210 25-30, 2005

Maejima H, Sunahori H, Otani T, Sakamoto
N, Yoshimura O, Tobimatsu Y: Effect of long-

term community-based daily exercise on the

B, RARET - AR
Kb SR o ¥
HA 3%

2)

ability to control the dynamic standing balance
of Japanese elderly persons in relation to falls.
Nursing & Health Sci 11: 128-134, 2009

Maejima H, Kanetada Y, Sunahori H, Murase A,
Otani T, Sakamoto N, Yoshimura O, Tobimatsu
Y: The effects of comprehensive exercise

3)

program on the adjustments of standing balance
in community-dwelling elderly persons. ] Jpn
Phys Ther Assoc 11: 7-13, 2008

Maejima H, Sunahori H, Kanetada Y, Murase
A, Tobimatsu Y, Otani T, Yoshimura O: The
neural adjustment of postural response through

4)

community-based daily exercises in elderly
persons. Clinical Biomechanics 24: 499-503, 2009

Maejima H, Murase A, Sunahori H, Kanetada
Y, Otani T, Yoshimura O, Tobimatsu Y: Neural
adjustment in the activation of the lower leg

5)

muscles through daily physical exercises in
community-based elderly persons. Tohoku ]
Exp Med 211: 141-149, 2007

B VE S OO BYE & LSBT R RE.
REOF  62: 177-181, 2012
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BH%, IO OBEBITHT HPRELEL THiFE OB 5
DHE EN TV WBIEIZBWT, BHAEY FEid L
CERIEZBEZEL-0ODFEEZRFTAHIENE
BHThhb.

FRHEFIE TR D 72012, BRI T OPER R I8 E 2
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TN INA < —TIERAGE DSR2 By & L 723518
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(T474-8511 BRI KIFHFRMNT7 T H430% )

13

BOE R HE I

AL

2L, TNODRRHVEE N TE 2 L3 2RI
BRI TCWAR W, BIEETEZ A2 EIE, SR
R 1 DR 3 & AR K 1 Ot & ARG ISHRET L T
W ZEDPEETHLEN) T LEAL).

SRAEDIEPREAF

FRIE IR E & IS L, 805t B Al
FEEASALE L, 90mELL I CIE Iz 2 b 5 3730% L I
DEWEDRAE ARG TS EHEEShTws (M) °.
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impairment : MCI) & M3, FEEEZ BIET 5 &
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FRPE2SEs W BCHL, IR ORRABEREICIE T 2560 &
Do SRHE TG 2 R I T R X RIEE E 2
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A DOBERETCHE 70 & O FFEHINL O B e % 3R 83 2 kA
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T EIXY, MERBEESN YA ENEZ LN
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Effects of kinematic coupling between hindfoot and midfoot segment
at different modes of run and gait.

Abstract

Previous studies have reported kinematic coupling between shank and foot segment. However, it remains
unclear whether as to kinematic coupling among foot segments. The purpose of this study was to investigate
the effects of kinematic coupling between hindfoot and midfoot segments at different modes of run and
normal gait. Six healthy young men participated in this study. Subjects were instructed to run (at 2. 5 m/ s)
or gait (at 1. 3 m/ s) on the treadmill at speeds set by the examiner. The changes in angles of foot segments
during stance phase were calculated based on 3D Foot model. The degree of kinematic coupling between
hindfoot and midfoot segments was evaluated by Pearson's correlation coefficient. Positive correlation
indicated the occurrence of the kinematic coupling of pronation of the hindfoot with plantar flexion,
pronation and abduction of the midfoot. Similarly, kinematic coupling of supination of the hindfoot with dorsi
flexion, supination and adduction of the midfoot were expressed by positive correlation. In running, strong
correlations were observed between pronation/supination of hindfoot and three movements of midfoot; 1)
plantar/dorsi flexion (r = - 0. 79), 2) pronation/supination (r = 0. 99) and 3) abduction/adduction (r = 0. 85). In
gait, the correlation between pronation/supination of hindfoot and plantar/dorsi flexion of midfoot became
weak (r = 0. 24). Abnormal responses of the kinematic coupling between the foot segments to changes in
modes would be an indicator of dysfunction of the foot segment.

Key words: kinematic coupling, hindfoot, midfoot, run, gait
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The effects of the kinesthetic illusion produced by visual stimulus
on production of voluntary movement.

Abstract

The purpose of this study was to clarify the effects of the kinesthetic illusion produced by visual stimulus
on production of voluntary movement. Nine healthy male subjects participated in this study. To produce the
kinesthetic illusion, we used video footage consisted of own wrist joint movement of palmar flexion and dorsal
flexion. The subjects completed the three experimental conditions: illusion condition, observation condition
and rest condition. In the illusion condition, the kinesthetic illusion was produced during watching the movie,
which was projected on a display that was set over right forearm. In the observation condition, the subjects
observed the computer display, which was set at away from their own hand. As effects of kinesthetic illusion
on a production of voluntary movement, reaction time in response to Go/No go task was measured employing
calculated EMG onset in the right FCR muscle. The result of the present study showed that reaction time
was significantly delayed only in the illusion condition. Although there was no evidence that indicates
physiological mechanism of involvement of voluntary movement in the present study, the effect of the
kinesthetic illusion induced by visual stimulus on production of voluntary movement was clearly indicated.

Key words: kinesthetic illusion, visual stimulus, reaction time, Go/No go task, electromyogram
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Evaluation of anticipatory postural adjustment using the Simon task with cognitive load

Abstract

Many previous studies have been devoted to research intrinsic and extrinsic factors leading to falls. Recently,
errors in the initial weight transfer of the postural responses prior to a step (anticipatory postural adjustment
errors: APA errors), an indicative of motor program errors, and their possible relations to inhibitory control
are reported. The purposes of the present study were to quantify the underlying mechanisms of APA errors
and to investigate whether the APA error evaluation can potentially detect fall risks. 11 healthy young
adults performed visually-cued step initiation tasks. We applied simple and choice reaction time tasks and the
Simon task which consisted of congruent and incongruent conditions. Evidence of postural adjustment errors
and stepping parameters were confirmed with center of pressure obtained from a force plate. Results show
that APA error rates were higher in the incongruent condition of the Simon task than the other tasks. The
further analysis after dividing the trials according to whether APA error occurred revealed that the reaction
time of APA error trials was shorter than non-APA error trials in both congruent and incongruent conditions.
In addition, the foot-lift time of APA error trials was longer than non-APA errors trials. These results suggest
that visual interference by the Simon task impaired judgment processes during stepping, leading to an
increase in initial motor program errors, speeded reaction time and prolonged foot-lift time.

Key words: anticipatory postural adjustment error, Simon task, fall risk
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1. EERHY

AWFEClx Wistar ZMEEE S » + (12:805) 2205 %
v, il fE % 90 L 72/ B (CON ; n=5), 28
M O%IEMER (HU : n=5), 2380 & IEm®E
BICSH B oM E 2 £t L 7-# (HUR ; n=6), 28
MOBEIEMERICX 7 L 7ar A4 Y 28HL, 5
HE OFMEZ 1T - 728 (HUR+NP ; n=6) D472
7. Ty MIREIR22+2T, 128 o R E o
BETICCTHELL. X7t 7a5A4 OB
OB E L W L2 MR L BT, AKEHIX
HHEICERT A 2 L 20HE L L7z, RIFZEidmT ke
2B BB EBRICEE T 2R, BT A
KORBE R THERML 72,

2. HEMTTILOMESLE

LA O BIME R #% 2 HU B, HUREE, HUR+NPH
(& Morey " 12 X 0 Wi # 14 H BIJERFEIC L, %
BB ZEM s SR S 72, milIdRmEIC
BT eRNTELESEL, MK EF 7 —
VWEHBICBEIT A Z E 2RI W, B
FEAT T B A N ONHE T IH: o0 B 0 4B | S BE R 22 25 2
XNhhors.

3. BhEMEHL S DREIEETIVERE

236 [ @ & B IE i oo WY [ # T 1R ICHUREE,
HUR+NP B P2 B IR HE A S W L5 H [ o @ i H
2T 7.

4. X7LFA7OF4 L ER
HUR+NPEEIZ1Z, Matsunaga 5% 12 & o THiE S
N7 FIRE R D1.2% M2 3 5800 mg/kg D X 7
VA 7usr4y (HEARSTHE) 2V v 7 TlLH2M,
BRI S 72, BRUNM I BRI E 2 B L 724
H»HEBRTETCHOIOHMIT-72. X7t 7Tar
A 7787 Ta%E AL, PBSHEWICHER S
72. ¥7:, CON#, HUB, HUREEIZT7TSET7 T4
A 34 7-PBSAW # HUR+NP B & [Wa, IR
TR S & 72,
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4", 6-diamidino-2-phenylindole (DAPI Invitrogen) {2
TR 21T - 7212, B AL THOLEMEE (BX5I,
Olympus) (ZCTHEIZEL, MMM T 2 Mk
ZEHNL 72, BT B PN D A A% 5 & 1 e 2
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AL, ESIZHUR+NPHIZ HURBEIC IR L THEIC
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DA EELEBD R o7
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®1. #E, e ABOHEEES SUHENEERL

ik Wi DR

(g) (mg) (mg/g)
CON 194251 85.0 32 0.44 %0.009
HU 166037  405+18*  024+0.008*
HUR 1690+13*  578+14""  0.34+0008""
HUR+NP  1692+40*  705+14*"% 042+0016"*

X P3G M= CON#E (n=5) : T HEHE, HUME (n=5) :
2B DRI IEM T 2175 728, HUR (n=6) : 2:8M D% IR
FERISSHMOEMEZ4T - 728, HUR+NP (n=6) : 28D
BeIEM A5 H R OFMEE T, X7 LF 754 v 28I
L7228 5, F, $13ZFNZFNRCONHEE HUBE ZHURBEE O
HiE (P <005).
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100um
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A KPR (CONHE), B 28R O &I IR & 2 17 - 728 (HU #),
C: 2B OBIBIEM ERICSH B OFATE % 1T - 728 (HURHE),
D 2HMOBEIEMERISGHBOFMEZITV, X7 L4
TuF A4 Y EERL B (HUR+NP#E) I: Typel #iff, IIA :
TypellA#HE. A —Vs8— 100 um.

ANL72A, HUBRICHER L CHEICREEZ R L. &
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CON HU HUR HUR
+NP
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B: 2 M O®BIIETEZ T 728 (HU

A xfHEfE (CONHE),

B), C: 2 HMOBBIEMESZICS HM OB EZIT - 728
(HUR#E), D : 2 M OBEIEMERIC 5 HEOFEMEE TV,

X VvEATaT A4 2B L (HURHNPEE).
JeEl k%, A —ILoN— 150 um.

_ o5 tt
a2
~ T -
ﬁ 2.0 *+
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1.0
ﬁ
& 0.5
0 CON HU HUR HUR
+NP

XI5. iR & 7= V) DEHZE

flE 3 £ s ¥ F, 132 hZhCONRE, HUR,
WEHURBEE DA EE (P <0.05).
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Effects of Nucleoprotein supplementation on protein synthesis and myonuclear accretion
in the recovery process of disuse muscle atrophy

Abstract

Reloading is one of the effective interventions for recovery after muscle atrophy. Nutritional strategies also
promote this effect. Muscle recovery from atrophy is related to increase the muscular protein synthesis and
the number of myonuclei. In addition, the muscle protein synthesis rate is enhanced by amino acids, and
myonuclei is increased by nucleotide. Therefore, this study investigated the effect of reloading combined with
nucleoprotein supplementation including essential amino acids and nucleotide on muscle recovery. Rats were
assigned randomly either to a control (CON), hindlimb unloading (HU), reloading after hindlimb unloading (HUR),
and reloaded after hindlimb unloading with nucleoprotein supplementation (HUR+NP). Fiber cross-sectional
area (FCSA), ribosomal protein S6 (rpS6), and number of myonuclei were examined in soleus muscle. FCSA,
numbers of myonuclei, and the phospholyrated-rpS6 in the HU group were significantly lower than those in
the CON group. In addition, FCSA, numbers of myonuclei, and the phospholyrated-rpS6 were significantly
higher in the HUR group than in the HU group. Furthermore, FCSA, numbers of myonuclei, and the
phospholyrated-rpS6 in the HUR+NP group were significantly higher compared with those in the HUR. These
results suggest that reloading could promote recovery from atrophy, and nucleoprotein supplementation
combined reloading treatment is effective to promote the recover from atrophy.

Key words: nucleoprotein supplementation; reloading; muscle recovery; ribosomal protein S6; myonuclei

49






H AR B A T AR

IEE5 3

E

£518% 27 (2015)

i) < FETNT v b DAL TR 5 B o o8

W #HZY R ey

e AR

e %

F—U—F M) ~F, 7Yy MK REFDE WA, RIE

B

BAfi Y 7 < (Rheumatoid arthritis : A'F, RA)
X, ZRMEE%E FARE T LEEZEEREETH
b, WEOFHEIIHAEHEREORIETH ), WHEICHER
L 7- B ER B X OV I B A3l 55 3 AE I F- - (Tumor
Necrosis Factor- a : L'F, TNF- a ) % Interleukin-6 (LA
TIL6) ZREDIIEWT A b A Y &2EHRL, Zhds
IS, 2 B S B IR O R & T2 4 D R L
TEMHELTWL., 2L T, RIIZb518%0% %
SEABI T R O L E X, RAOEFRTHSH
M ORARLER, iz & 7232,

RAZX 9 2 Papd: & Ui, @SBRI 2R
7, e, EHEER, HEAERER VST
N5 HRICIERBRER, EWEEDT, oI
Wb Z LD TE 5720 HE ORIRBY TS
I Twab, LaLl, BB D, RAIZE
D SAER FIRAE L T HIRETH Y, Ex B MK
ZET 5 LR I, AR - WEIE50
bHETH L. TOHEMN S ORETIIRAICK
THRBFFERFEDLE SR TWEY. —J, RADJ
BNIHRT BIRBIRT ORI ROV TIT W L D) Dl

[

1) B RFRFBER IR GUITeRE Bl - VRS LS
Department of Physical Therapy, Unit of Physical and
Occupational Therapy Sciences, Nagasaki University
Graduate School of Biomedical Sciences

Rl KERZ R R ER AR Ve ) 57— a UF
M EEIFEE ) NE Y T — 3 g VAT

Department of Locomotive Rehabilitation Science, Unit
of Rehabilitation Sciences, Nagasaki University Graduate
School of Biomedical Sciences

BREEE - P ERER

GG - T852—-8520 RWFEERTHIIAL-7-1

G 095-819-7919, FAX 095-819-7919

e-mail : nakano-j@nagasaki-u.ac.jp

ol

A% SN TW5%. Franke 5% OfFZETIE, 112045 D
I N VRABEZGAMME L2225, 37 Hik, 67
HBIIERBEM 2 1072 L M LTwab, £/, BiH
57 OWFZETIE, ACORMBKICIVGEART S L
TEROWUE L RO/ LHEINTwE, ZHITHL
T, Dellhag 5% 1%, 3/ Wax bath % 438 ik L
Th, R RWAOUELBDO LD o722 L 2t
LTwb. RAEFLVT v FEHVEHESSY o#E
T, RACHT 2 RBGEEOHEBMREIIHESNT
W5, ZOXHIZRADFAIIHT LB LEORNF
A TH Y, T, RIEEHKOZEILIZO W TIEMGET
ENTBLHT, RAICKHT HMBIFLICHIEIDH 5D
PEPIFEROTON TV RVODBIIRTH 5.

—77, RAIKT % i 0 F il I % #ead L7z
WEIEAD 725 . FRRBLY CHEM X N2 IREH
B DD S FHIZ205 L SRR L7226t if
2659 {§_C,  1El OB O FEHERE T 12205072
IHREENTWVWS, T, B FEWRISEKY FoSy
7 R FEN L7 YA, 8RR B E A 5 #92055-%
WCE—2 %Mz 20 REEICEITHTWSY,
ZLTC, mBIREOMEE KESCHADEL L Vo Tz
W2 SWE L2HE RS TB 5T, KRB
RBGRB ORI TN T 2 WIS TL v, EFED
FEEEIFZE T, AR BRE M O RBRIM A AT 5 &
PRI O N I HME b H 570" RA
XS B IRBEIE O R E E 2 H12IE, SIERH A
st 5 ERER ORBEEOR R EMIET 2 LELNDH
5.

Z 2 TAWIZETIE, RA D %KHE &9 AT 5 sk
WEOEZWHSPIZTHIEXHMEL, RADE
FNEENDT V2N NEBIRT v+ OSEOENE
HI22045 B £ 060 M OBl 2 am L, E &
i AT B EIC OV THET L 72,



H AR T e

g GES

INETORITHIZES TI&, WEHEEE KL 72
DBRADBVEMZH 725 DH, Zh & HEEWIZH
72 OISR E STV, SR & 18]
29 BB ORI RIT % WA D . Al
(&, BRBI TRASH S 2 IBWREAER S b D
FEBEICRON S 2 &2 E L, RADEIEIIN
T A IMBIEOR MG L2, 22T, ARFERIC
JiroT, EBEHWE LTHVLHEiZET VT v b
DIIELI{AH DR Z B L, mPIREZ FHE 2 1
DWW THRRES L 72

1. EERE

FEERE) Y |2 (8- it > Wistar RHEEVEZ » M 10PE %
WV, SRS B IAESIZL) il F A 2 A (n=5), 2)
REIANPG 12 & 0 BRI B 98 % ke S 2 % BT
i (n=5) TRV T 7z. SHDOFEERIL, RRRFD
T BB IR T, RIGRAIEAE A
JESHEL v & — B FEER R THE N L 7z

2. FASIRETFTIVT v NOERAE

FTRTHDT Y bV TF NI —F VTR L 725,
BIEIRBED T v b OWMME R TSR L LTese
JuA M7V anNy b W 2mg/ml, 50ul) %
PG5 L, RBEICBEE%E SRS, BB
R R O A AR 2 P 5 L7z

3. RIE &RARICDFHES E

HERAN PGB, I &R A ORI & 1T - 72
SHEDFHIT & L TIE, Bk 58RI L 72 1Mi#2ml =
T4 AR =Y TIWIREE RSt A 7 4 v M)
2R L Co05 M2 L, IMERVEFEHEE 2 Rldk L 72,

F/2, WARKBICHELTIE, Iy b2 EBETCHEMAE
O/NEYREELCEE L, W EIZ15g @ von Frey
filament (North Coast Medical#t # : DL F, VFF)
ZIEEICIOMTOH T (K1), THOLEMILE V>
ARG O MBI E A7 v~ L22™Y VEF 2
W72EHl I, PAETTIE 7 < B OB ISR 3 54T
B EEHiiE Td 5 A%, S EER L-BERE TV
7 v FMOSIEITEMEE E ZOREBEMIIIENS Z L
O, B & EBIEICA U A KT EORREE % 72132
LIk TH D EEZ NS, Tz, KBATHIZETIL,
i ET VT v P ORBEORIEICHE) BB E, R
TR O BB O IIMHE T2 2 EAVRE N TW
20 oF ), MEEKETNVT Y MIBT S REEE

52

£518% 277 (2015)

1. & RIS O

JEJEEIZ von Frey filament (VFF) ##EIZ10[92H T, T
DOIBESE & o 7 A O BB R E /7 > b L7,

OFEBBEIIEEHOZNE KT Ez bR, =
NS0 & 2BHICVEF % w72 584 % 2217
HL7.

FERIHNESHEM & L, #8281 % 28 o M ERTE R
TR & i A S 0 BN % SIS O 22 o thRSE % v
TR L7, 7B, AEAKEISG AL L7

4. FREEOER

xf BRI B X OVBEH A o Bk vk B BE & VEF 2%
T 5 A SO MBI B OHER % K2127R 3. BHi%
FEOIMERILREEEE L, ERAGHIAB ML, 2
T H PRSI Ukl d 72, AR ZEDSK E Do 72720k
W L BRI RIE OB O B R KA 5% 1EH IS
LD b o 7228, EERRG%IEHE F TlE, I
BRI REDSRE WML 727 v A RO b
7o —7, BEEBEORARKICO BN L5 L,
KRG HRLEB BT LWEMSED Sh,
BEELFEEBBSEAE L TV LIZEEN W, #
LT, KRG %2:8 H DL, 98 A ROS o HEm
BIHHRERD LR TT I M=, o/zns, 5
BRAe T IE S OORF IR & BT RAE D A BAADRD 5
N7z UL EO#RED» S, 4 RER L72BSRET VT v
b TlE, BERZGH2~4GEH T » S EME
WCBITTAEEZONS. 22T, MEHIREFVT v
M3 2 m BRI E, KRB 55408 H A 5 B
5 EITHRELT.



H AR T e

A B

10 -O-*f R 10
= - B s B [gl
2 e
s & °
£ &
6 &6
b H
& S
= 4 & 4
"

2 <2
. %

0 0

0 1 2 3 4 5 6 7 8GH
KB

0 1 2 3 4 5 6 7 8 @GA
B

X2, FEREROER

A MEREREREE. B VEFISH T 2 A SUS o HILE%.
ol + BUERGE, M IRAE L OB (p<0.05).

MR ETE

1. EKEREMW

K327 b a3V E/Rd. FEEREY I 138 iin
O Wistar ZHEPE T v P23IEE v, b % EAEZ
Wl HE T AR (n=6), BEMiEOAOH (B
g, n=5), PBYHEIZOEMENINC12055 [ o 255
Woa a3 A8 (RE200H, n=6), BEHiROEN
W 160455 M OBl & £ 3 2 B (IR26055-HE
n=6) DABEIZIRY 731F 72, BAEI 413 T 1R 928k & Ak
Ze )7 CHIHE BIET IS AR S &, IR EE I A B A
KaPG L7z, EEHETEIRTOT v M bEw
fEEL, MERIEBICZEG R B, SREOER
T RIGRFEAED L B FEBIRSHIHE L, RiKSFA0
AR RS S v Y — B EER R TR L
72,

2. BEHRIBDAEE EFELIR

BB, BRI HI A2 A X N B
7= (H4-A) %W iREIZA0+1T, KIE T v
N EBEiANRIE T A3ecmc e L7 (N4B). #L
T, NEIH 7= VNIZIEMREE T O T v MR ET %
C LT & b EBENCIRAGIE 2 faT L7z, IREVEIE O
FEHEIRF 20501 GRE20H) L6051 GR2605
) ICRREL, EREEZIH LA, E5H & Lz F72,
FHEIIR L, R G4EH A S8 H 04K & L
7.

3. RIEDFHMAE

FAEDFERE & L Tl L RE & if BRoE Bk o 5 % 3R 1
Ml L7z, AR AT & AR O e K OEE /
FATHWEL, TOGRIZRER L. MERILFEEEED
WPk & ARG Tl Lz, Tz,
% BIMG 2R A G mABH &, FEBRZ® T

53

£518% 277 (2015)

0o 1 2 3 4 5 6 71 8GH
(n=6)
pugiiskic3 } } } } } i
EZE v S e e
(n=5)
B 2B : —
A IR R R
am20sa| 08 , , ,
areonm[ | Y S S SV
X * * *
A Exmrs

O BRAHOE R (205 F/126043, 5E/38)
A REIE MBOLMEE FAREORE

{ MmEETNF- o - IL-68EBDAE
*CRBRIHES 1 BREROBHRIEORE

X3. EB&7'O M)

X4. BREFBICAVLEE

A BRI EEEE A S NEH 7 — v, BRI o K A340
1CaEMFFTLLIREL. BTy MR % &M
BT HINOEREHKA (3em) Z/RT.

B HI G- 5%8 H Tix, REIRD S BRI L 72 i
(YRR A % I 2 Com s EE L (1500rpm, 15437,
MR ZE L7z, b, RS HLEH 0
IR BB G ORI H, R A% 58 H o $Rif
IR BORBH AR R 2 BAIIT-72. ZLT, #
DIMHEAR 2 v, RIEOEWF~—h—ThH 5D
TNF- a & IL-6%& F & % ELISAE (R&D SYSTEMS
% RTA00, R6000B) (2 C#MlE L 7. TNF-a &
IL6&H =R, dREOFHME100% & L,
ZRICHT BEIAETRL.

4. BHRISOFHES E

FEERI M AL, PSR & WMk 7 /7 CVER
23 % i A B O FFA % 175 72. VFFIE, i &K
o &) FERNCEMES 5720, TRT 4 =T OREE
hbagk, BB OIBEL R A15g DB D T 4
I A M RAVEY . T OREONE A UL O FHIGI,
Z O HORBABOER AT, ZOF—5 EZH\T
MR 22 ZALIC DWW CIRES L7z, AT, Im#h205HF
EIMEG0BEICRI LT, A BUG I 3 2 il 2
DRI 7 B 2 S 5 720, RBGIE O BRI



H AR B A T AR

2 Ttk L 1 $1215g @ VEF % JH W 7298 & U5 0
2 AT 72, 2 L, MBI EOE T o Il %
100% & L, THIIHT2E6THEALYEL, £HED
K% — L CRT L 72,

5. #Etnig

&R IE H ORI AT T ld Stat View5.0% H v
T—CHE DI 217\, AEEZROEEZ
Fisher's PLSD{#EIZ C2REM LK 217> 72, 72, W
BB 03 2 2R o0 BIE 1Y 72 5 B D M3 T,
MOBRLDOD B —ICRLE SN 2@ L, REHE
DEFEEHZB L CIREMEL KL &8, &7T
DT THEOA FABEIZS% A & L7z,

R

1. REDOZEL

BN JEHE, ImB2040HE, IRER6053HE o ) R 13k 2%
F¥G5%4EH A H8HH T, AL KL THE
W23 L7z REEDsHide L7224, WA @ L TRELE
LIRS H T, BIETSRE & B O I H E A2 IR
Doz (KM5-A). F7z, MBRLKEEEE L, HE
FGAREIC B\ CRIE e R, ImZA2040HF, TmEA605 T &
HIEFALLTBY, MBI X 2HEE IO Sk
o7z (X5-B).

—75, % TNF- o &6 2L, mREBFIE ARG L 72
HERHNTE G HAEE TR TR TCOBMICAERELEEZRD

iprolz. LarL, FEBRER T LIOERAIRG-#%8:EH
HTId, 60 HEOEr o3t L h AEiCmiEz

AL7z (KM6-A). MAEIL-6E A =IE, H ARG %4
HHEIZBWT, BRI BIET SR, 2070 TE,

A
-O- #HEEE
- B AR
2.281 I B0 B
2.01 —A— SR04 B
£ 1751 . .
m 15] F % * : *
gz 12590 60— 06— 5 o —0
101,
oT :
4 5 6 7 8 GB)

£518% 27 (2015)

MBGOGHESHEICEMZ R L, BN & IRE605
BEOMICHHEAEZRDZ. T2, BEHRS H#H
HTix, e BHMROMICIIAEEZRO L) -
7oA%, ImEA20HE B X ORBG0 T X T & 3 R HREE
BLUOBHE R HA_ERICEMELZ R L2 (X6-B).

2. BARISDEA

4g D VFF X A ARG o WL T, BYHE
Sl B0 BE, G0 1A IR B I LRSS
xR LoD, EEFGH%EH D58 E % THAT
WCHER L7z, L OFBAOFEICEH L Cld—%
LMl RS SN h o 7278, BEHRSHTE X
USHHIZBW TR L OFEENHDSNTZDIZ
BEI REEDOARTH > 72 (KN7-A). —F, 15gD VFF
W29 B A OGO MBIEEClE, ABEIZ B TR
PUE, IRB050TE, 1RB60 T ASHT R I A A
i RL, SHEMICETRD LN -7 (XN7-B).
MBI B o BT & B &, 1RERZICB T 51580
VEFIZR§ A RKIe O B RO ElbE A5 L,
F N B TIE20 8, 605 HE & b A Ui 2
AL, RBGIMOBERNICHNEZTREE o7z L
ML, IRERIRIC 72 B & & BUG o B EUE A L
RE20BED % IZEHT ORI 5 72 (M8-A, B).
T— 2 BARICHRE L, KBEE T LOTHKT S L,
TEA2073 B T IR BRI O 15 T 2 e RIE A A RS
%R L7225, 1RRRIARICIZET L, AT 0f 5%
FEEO SN VIRREICR - 72, FWARIS, REGODHET
b IR OB RN RN ERH RIS EEZ R L7,
T2, IRFHBICIEIEBICHNERICKT LS, B
ME R EFERICEMEEZR L (K8C).

B
-O- xR
10 - B AR
- BR205E
i~ 8 —A— BR6075E
A
£
=6
i
)
@ 4
5 *
o
=
0 \
4 5 6 7 8 GB)

X5. fE&RiE & MmERLREEE DZE1E
A JEFRIE. B MERPCREEE. W OB, R AHIR G- o 0ftl GB) 2R, CFIgME = EERE. T o BB & o R (p<0.05).



HAERER At i MERE 4818% 2% (2015)

>
w

O seme [ srema
6007 W e 600- W e
e R0 E ER205 B
i BRO0HE s ERE05 R
T 4001 18 4001
i T
3 4
W ?
£ 2001 5 2001
g
0
EXFIES®RGAE REAFIHRE5%8ER EAFIES®RSAE REAFIRE5%8EE
CREF BT CRERFI#HE) CREF BT CRERFI#HE)

X6. MIFTNF-a HELVIL-6EFENEIL
BRI D B % BlG L 7o KA S5 %AEH GRS &, EBE KT LoRRARS HEH (RAGINE) 1[CB) %1%
TNF-a BIXIL65AREEZRT. A MMETNE- o AR, B MMEIL-65HRE. PO i « qREE L ol (p<0.05),
# MR L olEg (p<0.05), T @055 L DI (p<0.05).

>
vs)

104 -O- xR | -O- xHRE
i VFFag - R g 01 VFFisg .- R
= - BR205 B o 5 - RE204E
% —A— BH605 R % | —A— B$605 3
=
® 6 m% 6 -
H H
S 4 1 S 4 -
s 21 $ 2
E E

0 0

4 5 6 7 8 &)

X7. BARIEDEE

A D VEF4g 2R3 2 6 SOS O MR B : VEF15g 1239 2 b SOn o MR, WK oL, REF5- %25 ok GH)
BT, PIME £ REHERGE .  NHREEE DI (p<0.05). # : BIEiEEE O (p<0.05).

. _ .
@ 'O B2 e @] Eae0sm 1801
2 = 170
~ 81 = g ]
£ ~ 160 i
o @&l ~ 150
A & 6 & 1401
S K ® 130
S N !
e 4 -O- 588 1 41 £ 1207
X ®- 685 X 110 e
X2 -o- 788 T 21 1001 O B#205 3
o JRERG605
® - sag i o0 36058 ]
0 0
EE E® EEE EE Ee  Imm@E 0 B E®  REE

XI8. REFRIEDENRFR) & 2E

HEIANBEG1£5, 6,7, 8 HIZAT o 72 BRI O LR & 1%, IRFI RIS 2 A SISO MBI & £ DBALRERY. A h#A20548E.
B 605 HE. C 2 bE. 2 LEIIKHE - SREOMBGIE R O TIMEZ100% & LTHINLZ. 77 7R3 FHOT— 2520
TebDE b, PHEEEERE C HETE OE (p<0.05) # ¢ kL D (p<0.05).

55



H AR B A T AR

a~

LW, RAODEFNVTHDT V2N MEiRkET
VT oy s OMRERPERI R L T40C i #aiig % 2041 B
L U605 I EM L, RIEEAICE XTI B LG
L7:. RADOEHMIIRIENLEWEET SO0, K
REBAE DI X VIR AL 2T 51517,
TR O MR LA, KT TV o MERL e
BERFIR G- %2~ 48 H TIRIZERILL, 215D
VEF 2R3 % i & KOt O B Rl B0d 2 L DL D 38 m
L72IREEASR W 2. 22T, ABFZETid, REFIKRS
BAEH DS RAOEMDICH LT L E R, B
FIF G- 143 H A S LB 0h 9 2 IR 2 B iG L
7o, ZOREE, RERNE, MmERCEEHEE, VEFICH$
BRATIEDONTIIIBWT D, BIERRE & IRE20%5
FEB X RGO EEDO RN S e 22 09, [Ekk
GERERLE. i85 oMEICL L, AW
ke 7 ¥ aNy FEBIRET VT v b OEE-IZ20
G O BRI A 208 kR L TR A L, SR
B BB IR AL 2 2 o 7225, 13 2 BT 54D
BOBFED LN ENTVWES, AFEORKETIZ, L
B0 BB X OTREG6075-HE O JL BRI X B R B & 22D
Shholzl s, REGIBIIERIC L TRz
BIXIEEhholrb i, CORBBIHFASOHEL
Rlp B, 7272, O OHETIE, IRBVRITOTME M
DRAE & A LN L EIROMEMRABIZE S N7z Re B LG
Lz &N THY, REBOER TRE 5O ik
ZHW L CTWA. BRI S Tuawngs, 2
IENRE DAL 2SR 8 L 72 R K HI B 54 ~ THAFE Tl
BHBERB L2 OEEDRSE. 2F), HIHS5D
et & ARWFFE O TREVEI L 2 BdG L 72 RENZ 2 72 2 T
PEASES . ARBEZE il B0 B & B G L 7ok 2 G-
BABH TIE, R HRE & BT 2R O M ER VL R B b &
OIAETNF- a GHRIIEDL S B o/zl b, %
JEVE D B RESET LB chy, ED ST L
{lpdprofz e MM S NG, BHIREEO L IRIEO M A
R HRRRICHREBICEEZ R L7201, 2o %
JEIC X 0 AR U 72 BIHTE BH 5% A HLRR O B A AS R L T
WEDTR BRI EEZDL., —T, RPN EZKTL
7o EHN X G %SHEH DM TNF- a A RE LD &,
TGO R D A B N FICE i Z R L7z,
F 7, MREIL-65A =L, mE2055 8B L TR 605
HEE DA RICHNARICEMEZ R L. 2hbo
L, MBS SIEZ B E LR 2 RS, L
ML, MAEIL6E A RIS L TIE, &RARG %48
HIZB W TIRBGO BB AR X D BlA R L TB

56

£518% 27 (2015)

D, EZEOEELZHKD . T2, EEER mERE
P BE B X O A B IE B e o722 L 5,
EHRIEIRIC LS 513 EDOMRWIETII oz b &
ZHN5.

ARWFZECIE, IR o BT IR 2 2045 £ 60455 D2
M % 3% L7z, Takil 5" oIz kg, KL
ToRRMESE N & <~ 7 1 7 7 — Y 1242°C OFEBIEL % 60
SHEEMNT S E, WHAL L8 3 v ZEBER S
TNF-q & IL-1 8 280 L, ZHICHEE L CREWE
% %989 % NF-kappaB O ) & 25¥P#] S 41, IL-63D %
DLz 2HELTWAE. DF ) EREE OB ERRH
EPUIEER &2 b 72 ST W REE 2RI S 5220 L
PLARHDS, Fl7zd@y, ERAESHGEEICE
VT % IR 26055 BE O SAEDSIRES L 2Bz Az s
9, L LAMEETNF- o A =IEBEML 72, Takii &
DL in vitro EERTH 2 DKL, 4 HNd B %
EFNVTIy bEFWin vivoEBRTHY, Sy M
RN TIIBE A 2 RIEVET A b A A v R RSEfNE, Rz
A, 1 AR A, I 2 C AL 25 0 TR AR ME LS #E A o
TRIEXRLTVAZIENEZONS., 2070, i
BB & ORI L CHREEM S 5 & LT
b, HMREAIRIIRD D SR S N h o 72D 2
bLNnzw, B ofTbhTwbe PRAICKHT S
R 2 FH L7, a2 S % L5 10
SNTEZA, FHAMIIIERERVE SR TVWED
BHETH DY, AW THIRBRIC X B PSRN
HEGET HEE %72, —J7, RAOEMELHTIZ,
FARENS & B RMPERRIEIIN 2 C, AR E o F84:
DFEADFHRITHEBLTVE L IR TVEAY
MR & 2 i A IR BRI X D 8983 2 W] Rk
YA 5. #1212, Chen 52 1%, PFHRMEBIEIZL S
AV L B F MR ERET VT v PO TR L
T, BEERGIC X 2EEBHE (IMHz, 1W/cd, 5
5) RAEBAR T 5 ERAPERL 72 L L Tw
. AN, FHRPEEIEIC O W TIZE M 21T -
TWRWA, BIEEMAOMEZE BEL L hh ol 2
ENBEZDE, A0COEKICE 520508 X U605
DOIRBANENE, TR B L o m LIRS
N5, ZOFEKFIAYTHHA, Chen 5% A7z
PFHRFERET VT v MIRIEDHEN VPRI &
R, BEGREO Y — IV OEN R ERHIFENS.

WIS, AW CLE IR ER AR A RO 6 L C RITEE
BB XIFTHEBIZOWTHHET L7, Lehmann 5%
OHEIZ XL, MUEZE MRS 5 2 & TREBED I
ARFEREL TS, 7272, RIELRADVD L5612,
TNF-q L IL-1 B R EDRFEA T4 T—F DBEAEL, H



H AR B A T AR

OB DAL L T W5, SR T TlE, &
EZHAKRTH 5 TRPVIOE AL ERMEIME T 3 %
CENRDAoTVBEY . F72, MO FAISEW
AR I T L 2 ), S NAYFADOBEIRIZED S
EERTWAEY. SHOKEETIE, BEA05EHS X
124607 1 D I A SIS D Y BR Ia] £ 3 I 20 S e 1% L B
MU 7225, BRI BRER #2IIZACT L, 220455 A
WCHL CIREEHFBERm EZEDL S R WIREF THFL
7. 2F ), MEBEAEAMNT LI &L ) RN
oAU OIS bz S, wiE L 7R
R 2 MO L PRS2 L TWwW5b & &
ZON5. —F, BEORIEIR L TR % B
T AL, MAFPRE MM L KIEEY A M A A
VRFEFHEWE OBREIE SN, RAED PG LR A
NEMTHEENTHE, Z2nh, BEEHORAC
& L CIBGEEIMTbNAHHATLH A, Lo Lied
5, SROEENSEZ L E, WIREGIZBIT 515
HMORAIK T 5 iMBGREOAIRERI L, AR RIE
DEALIZFED DD TIERL, V97— a 3%
EIZEBDDOTIR RV EHEEINLD,

UbkoZ s, RADEEIIIH T 540C O imzk
L, FERERER OB NI D S F, RAERHH A Z ]
2R ERVEEZONL. T2, 605 OimEk
FIHIE, IMEETNF-a A ESWIML 22056, %
JEZWEI LR T RO LN L2 LA,
2055 T DIRBAHA B LTI, 280 2 B X9 5 e
RO LNTE ST, RAICKT SRR OEIE %
LETHBIMIZIZH SV, RABZEDO YN 5F—
Voa B A EA T IUE, ABEBRBEADIHIS &
FEEIFEEOMETHMRE S N, A5 RIYITIE AR I DK
NEDD EOWMELH LY. T, BEEEICEIVE
£ JE PR o & A RLRR O MRk T 2 = 6D 5 & ROMI R g
FEART L IFEIOOLNTEDY, ZHIZRAICD
IWHTE L. L72h T, RADEWEICT ) REVE
TR E &, PURIEER, SRR TIE AL
)57k —a YRIRPROMUHEE 2 HIWICATbh
DOVERYMTIZ RV Bbh/:.

(32 ®l

1) Ak sohE. ARREFRE AL AR . T (H).
R, g SO, ppl-20, 2010

2) HFHDH A, B OB HEY T LA B
FDHWHA 211: 481-485, 2004

3) A BT v~ S B e — %
REHMITBIT 808, BLAFELUIR 39 © 61-67,

o7

£518% 27 (2015)

2010
4) $EE R < FYRE O EEE. BIR AR —
VR 23: 263-268, 2006
PR SEAs  IRAGEME RS, R TR T
AW (8. R, pp77-93, 2009
Franke A, Reiner L, Pratzel HG, Franke TF,
Resch KL: Long-term efficacy of radon spa

5)

6)

therapy in rheumatoid arthritis-a randomized,
sham-controlled study and follow-up. British
Society for Rheumatology 39: 894-902, 2000

Maeda M, Obuti S, Shiba Y, Sasaki U, Tanaka Y,
Yorizumi K, Nagasawa H: The effects of artificial

7)

high concentration CO: warm water bathing on
low back pain and rheumatoid arthritis. H itk
W EE 63: 173-180, 2000

Dellhag B, Wollersjo I, Bjelle A: Effect of active
hand exercise and wax bath treatment in

8)

rheumatoid arthritis patients. Arthritis Cara Res
5: 87-92, 1992

FaoLa, BHNT BUERETIVT v M
DO IRBLATFIE & A T 9382, F L
A4 15: 50-53, 2003

g Ok, HAE ), HAAEE, $PHEE: kv
k2% 7 FREI BT B EH R OB, HEE/ S —
AREAE 4: 427-433, 2007

HEHE AR BAA b L AR X B SAE DO IPHIFEHE.
INETEES: 60: 167-171, 2011

Takii R, Inoue S, Fujimoto M, Nakamura T,
Shinkawa T, Prakasam R, Tan K, Hayashida
N, Ichikawa H, Hai T, Nakai A: Heat shock
transcription factor 1 inhibits expression of IL-6

9)

10)

11)

12)

through activating transcription factor 3. The
Journal of Immunology 184: 1041-1048, 2009

Markovic M, Karl M: Short-term hyperthermia
prevents activation of proinflammatory genes

13)

in fibroblast-like synoviocytes by blocking the
activation of the transcription factor NF-kappaB.
J Mol Med 84: 821-832, 2006
14) Nagai N, Takeda A, Itanami Y, Uto Y: Co-
administration of Water Containing magnesium
ion prevents loxoprofen-induced lesions in
gastric mucosa of adjuvant-Induced arthritis rat.
Biol Plam Bull 35: 2230-2237, 2012
Nakano J, Sekino Y, Hamaue Y, Sakamoto ],
Yoshimura T, Origuchi T, Okita M: Changes in
hind paw epidermal thickness, peripheral nerve

15)



H AR B A T AR

distribution and mechanical sensitivity after
immobilization in rats. Physiol Res 61: 643-647,
2012

16) Peleshoc JC, Ribeiro-da-Silva A: Delayed
reinnervation by nonpeptidergic nociceptive
afferents of the glabrous skin of the rat hindpaw
in a neurorathic pain model. ] Comp Neurol
519: 49-63, 2011

17) Arora R, Kuhad A, Kaur IP, Chopra K:
Curcumin loaded solid lipid nanoparticles
ameliorate adjuvant-induced arthritis in rats.
Eur J Pain 17 : 2014 [Epub ahead of print].

18) Raghavengra V, Tanga FY, DeLeo JA:
Conplete Freunds adjyuvant-induced peripheral
inflammation evokes glial activation and
proinflammatory cytokine expression in the
CNS. Eur ] Neurosci 20: 467-473, 2004

19) Abbzdie C, Brown JL, Mantyh PW,

Basbaum AI: Spinal cord substanceP

receptor immunoreactivity increases in both

inflammatory and nerve injury models of

persistent pain. Neuroscience 70: 201-209, 1996

FRERRER, HPRESEEA, BRI  IREGREOE

PREER RN AL, BApk 29: 978-986, 2012

Verhagen AP, de Vet HC, de Bie RA, Kessels

AG, Boers M, Knipschild PG: Balneotherapy

for rheumatoid arthritis and osteoarthritis.

Cochrane Database Syst Rev: CD000518, 2000

Chen YW, Tzeng JI, Huang PC, Hung CH,

Shao DZ, Wang JJ: Therapeutic ultrasound

suppresses neuropathic pain and upregulation

20)

21)

22)

of substance p and neurokinin-1 receptor in rats
after peripheral nerve injury. Ultrasound Med
Biol 41: 143-150, 2015

Lehmann JF, Brunner GD, Stow RW: Pain
threshold measurements after therapeutic

23)

application of ultrasound, microwaves and
infrared. Arch Phys Med Rehabil 39: 560-565,
1958

HE O RBBEEOME LR AR R
JEDEWIZ X B KD S, Professionalism in
Physiotherapy 2: 27-35, 2008

ZHIEZ i) o= FREO)NE) F—v 3
> ARR &S AR X B I IL-63R EE %L, H
AR 69: 103-108, 2006

26) Nakano ], Yamabayashi C, Scott A, Reid WD:

24)

25)

58

£518% 27 (2015)

The effect of heat applied with stretch to
increase range of motion: a systematic review.
Phys Ther Sport 13: 180-188, 2012



HAERER At i MERE 4818% 2% (2015)

Effects of thermal therapy on pain and inflammation in rat adjuvant-induced arthritis

Abstract

The purpose of this study was to clarify the effects of thermal therapy on pain and inflammation in the
inactive phase of Rheumatoid Arthritis (RA) by using rats with adjuvant arthritis (AA). Ankle joint arthritis
in the rats was induced by injection of complete Freund's adjuvant (CFA). Thermal therapy (20 or 60 min/
day, 5 days/week) was begun in the chronic phase of AA (4 weeks after CFA injection) and was performed
by using a 3-cm-deep hot water bath at 40 C. The thermal therapy period was 4 weeks. Ankle volume,
erythrocyte sedimentation rate (ESR), plasma concentrations of tumor necrosis factor alpha (TNF-a) and
interleukin 6 (IL-6), and mechanical hyperalgesia were determined. No significant changes in ankle volume
and ESR were observed. Although mechanical hyperalgesia was aggravated temporarily just after thermal
therapy, the longitudinal change in mechanical hyperalgesia was not affected throughout the thermal therapy
period. The TNF-a and IL-6 levels were increased partly owing to the thermal therapy. Our data showed that
thermal therapy was not effective as well as not noxious for pain and inflammation in the inactive phase of
RA. Our data showed that thermal therapy was neither as well as not noxious for pain and inflammation in
the inactive phase of RA.

Key words: rheumatoid arthritis, thermal therapy, pain, inflammation
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rHWTHN L7z, ZREERBRO SN SE £
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NS, TRENCE IR T IS AR Bz,

F1121%, Normal speed 511281} % ECC15408
X U'ISO90 KEEPUBHE S o RMS % 7~ L 72. ECC15-40
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T 1 P<0.05, vsHIERE, KB,
b : P<0.05, vs KR



H AR B A T AR

high speed

} # > RERS
# 5 MBI
A KERE 5
OREIEE

BERMSE
O B N W A U O N ®

15-40 40-65  65-90 90 90-65 65-40  40-15

normal speed

b

EHELRMSTE

15-40  40-65  65-90 90 90-65 65-40 40-15

low speed

8 t

7
o ]
D5
g 4
B
B2

17 b

0 :

1540 40-65 65-90 90  90-65 65-40  40-15
—
ECC ISO CON
BREAEAE

4. X977y FEMEICH 1T 2 KIBMEER OREETA E —

EMG BdfR

ECC : eccentric phase, ISO : isometric phase, CON :
concentric phase

# 0 P<005, WA vs ML, PIRDL RS, KBEER. § ¢
P<0.05, HE)AH vsAMIA R, KRERER. T : P<0.05, A
5 vs SMEE 5, A, % :P<0.05, HEIA T vs KIRERG. b :
P<0.05, AMALH, vs NI

(p<0.05).
£ =B

A7 7y BRI B A BEAS RIS 5 ABRIY B
i DFEHEALH I DZEAL N 5 — I3 T— R Tld 7%
< R IR A 0 W Tk b (A ) 5 B > 22 AL 13 At D 33
EHBLTHRICREWZ EAyRE Nz BIR7ZIRY
T, FEM TR R % Vo A i o Ji BE B £ 1 —

65

£518% 27 (2015)

a) ECC phase

Olow speed
1.2 7 M normal speed
|
D M high speed
S 1.1 A
2
=S|
# 1.0
ik
0.9 -
VI VL RF VM

b) CON phase

Afh
THiE

\ VL RF VM

X5 ZX77v FBEICE T HAIRMEER OEERE —
EMG Bf%

ECC phase : eccentric phase, CON phase : concentric phase
VI AR, VL AMULR, RE : KBRESR, VM : AT
% P<0.05 vs low speed

HEMBEMRE A7 T v MEEIREIZEIEE L 72 DA IZE
PO TTH 5.

1. X977y MEIMEICH (T 2 ABRUSER O REREET A E
—FRERRAR

277y FEER O EL T OEHE[LRMS X, &
T OENVEHAEE T I3\ TR ET i Hh3s T L 5, AMEl
IR, KBRIER & R L CHRICEME TH o 72, Kk
Bld, MR S BRI AE S HiGEhomE D
HABD3fH & I L THBIAH TR RKRE W L &R
T 2O X9 e HR TBIEE S A L O Hi G ED
OFANE, WERIE A B A O FLRE % 5 < Sl L 727]
RetED D 5. A7 7y MEIETIE, MBI EEAZAL
T HDOITINA, BERAEE ISP B Eifh R by o
DR 58 a0 SRR 50T
%5 )1 — M I BAAR & BRAE L 72 WF 98 T, FHR
1501 DBGINAE S BEAHRALG RO WM S 7 — ¥ 23
M TR o 72" A O BEHEA LA R AR 1320 % 35 &



H AR B A T AR

040% MVC THMIE RS & 0 /s <, 60, 70,
80, 90% MVC TR & W HEI/NEolz. D
0, PHEILHOEEHEMI T IOSRERL
NV THOMD3H & /NS, FRISHTRED & =R E
DFIIFEFEIC B TUIRBRE R & iR L TEHEHITM S
W EDBHL2II RS TWBY. 27Ty FEERIC
S NEHIOZALE LR OEITIR TR E N
T - HERKERYS ST X 2 L 3T, B
VZAE S RPNV 27 BE RIS X B H 5 55 o0 R e A L R
EOWMNIMO3FH LD /NS b EZON5.
L2 LA s, ARRFZE TR PE D FRIES O
WEHOFEEVIIMH LV ARICKELLL-TBY, &
Bl OKERZ B MV OEBENSERTHI L ITHEL
Wb Lizzwv, —7, Akima & Saito' 1360-100%
IRM O &5 i PR A RSB B 12 BT, KBRE G, A
T, PRI VR B AR B A (90-65°) 2 & ik B A
AL (40-15°) 22 CHEEALA B R T 2 D
XL, A TR SR o TR LA A AV
T35 &G U, SRt mREE) I, BRI
RIS CHMY NV 7 B3R U EBEEIE bV 2 9K & <
bz, KBEWEAG, YMUILRE, PS8 GE5)
DEALIZIZAMOEEIKE LML T 5l gtk
MWEZONL. KA, BRI SV 2 20
SR TR RS 2HEHZE LY.
72, Watanabe & Akima'™ 1%, £ 1 Hefi g E 8
OG- W L, AR (e B8 e e L2 e R e
LMD TR E L, MBI I65° B X Uf15° T
WEKBEIE B X OOMILRT & 0, JEEi40° TIE BRI
5, AMAERE, PIBNERG & 0 A IR LA AL AV
KWEHiE Lz, 20X ) R OF: R 72 1515
L SO RERS LAbELE, A2 T b
RIS BT 2 KERUBES OGS %, KBRS, SMIL
5, WNRULR A EREE SV OB E 2T 5 —)
T, WSS & 0 b R iR A AR < K
LT S TREMEAVRIBE NG, 2721, AfZETIE
B —ETH o 727280, HIGEINC KITT W
FURE L R NV D& & OB R T B 2 L3
L., L7235 T, G%IEA7 9y FEIERIZh 25
SHY RV Y BT A LT, B VY — R
FRAMGEL, KIRPYBER O IGENC 2% b 72
LI BRRNEZFETAHAZIENPLETHLEEZOND.
2277y NEIWEIZ B\ T A A Bl sk T
A &L D AFICHR L 2Z2ERE LT, Al
DR/ IERERALTH BTV X T OBREDEIS- LT
WATTREMERZTF S NS, F a2 7 E - JI BRI
BETHY, e MIBVWTRETOHDOI LI AT D

66

£518% 27 (2015)

& FHLS (RBEEE3)
O SMULE (BBEnREE37)
A KBRER (BBIEOEHE13)
O ML (BBIEEE3")
@ ML (RBIEE15)
B AL (BBIEEE1157)
3 knRmER (BBIEIEEET50)
Q PRILR: (BRBIEEE15)

100

80 | * pEmmE

SRS (%)

EER
—— LT —— [«

— T —

10 14 18 22 26 30 34 38 42 46

HILAATR (um)

X6. b RELE, SHMULE, XEEER, RALHOY
aX7R-—HER

(THR20 & D B Z)
FATH v a X T EFEL B 3 ERHERENIREL 2D
F R i IR EZ W
TAH : L aXTEFEL 2B EREENIINEL 2D

RELNoMErRA%ETH LY. —T, ke <
AR E W CRBMEEF A O Vv X 7R - HHE
FRE BB AEOBBIRE SN TBY, Rz kid
BT RWREE 2L MBEMAEIIHMCTRERLZ
LERRIBLTWS. Cutts™ 13, BETFTHGHEICEV
TIRH AL O V2 X 7R, HEB X ORIRA D
5, BEMEMI BL OIS OF VI xTEZEH
L7z, ZLC, 2oz aX7E-HERIIYT
T D 7zAE R, H A A VR B B 1 13-115° © AT
BIUORHERIMNETAEHMELZ (K6). 2ozt
A B TR B PEVWIR ) A3 K 3 2 T g
ZRLTBY, ORI EIE I 3 TR
FUVZAERIZKECEHBMLTWAZ EDHELEIND.
—75, ML B L OPIEINA MR T EATIE B
L OFEBEIALE T 2 23, JH R Tl AT E L,
JE B PE - THRER 2T 2RIV R S Tw»
L. Db Ens, WEILH & Ah35 & ORIZA S
7= AR B — B IBAR O F I 2 i 233 L a 2
TE-DERIGER L TWATRENEZ LIS,

2. X7y NEMEICH 1 B KBRMEEEFH D ENEERE —
FRERRR

A2 7y MIBT B KBRIY GG O B 52 5 B)

VEMBE DB % fa) L 72453, ECC phase B £ °CON

phase THEIEZZ S 7= M2 LI 9 BLH#E{LRMS D %

b8 — TR DNk ro7z. —F, CON

phase CHMEERIZ FERRAFRDO B, BEEE AN H



H AR B A T AR

W IE EREHEERMS A A EICHER LTz, BEE o
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Unique activation patterns of the vastus intermedius in the quadriceps femoris muscles
during squat movement

Abstract

The purpose of this study was to determine the neuromuscular activation patterns of the quadriceps femoris
(QF) synergists including the vastus intermedius (VI) during squat movement. For 15 healthy men, surface
electromyography (EMG) was recorded at VI, vastus lateralis (VL), vastus medialis (VM) and rectus femoris
(RF) during the repetitive squat movements. The squat movement started upright posture. This movement
consisted of eccentric (ECC) phase, isometric (ISO) phase at the bottom, and concentric (CON) phase with knee
joint angle between 0° to 90° . The root mean square (RMS) of the EMG signals during three phases was
calculated for knee joint angles ranging from 15° to 90° . Each ECC and CON phase was further divided into
three subcategories. The RMS during squat was normalized by that of 15° to 40° during the ECC phase for all
muscles. During the squat movement, a significant muscle-by-angle interaction in normalized RMS was found (P
< 0.05). The normalized RMS of VI was significantly higher than that of the VL and VM at all subcategories
during ECC phase and ISO phase (P < 0.05). These results suggest that the VI plays an important role in
the flexed knee position during squat movement. This uncovered finding may help establishment of future
effective therapeutic programs for dysfunction of QF related knee joint disorders.

Key words: quadriceps femoris muscle, closed kinetic chain, surface electromyogram,
knee joint angle-EMG relationship
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