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Judo therapists’ awareness of practical skills and basic theory of judo therapy that is
compulsory in the education of judo therapists
-Investigation of judo therapists living in the Kansai region-
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Abstract

The study participants comprised 308 nationally certified judo therapists living in the Kansai region. To clarify how
they perceived the subjects of “Practical skills in judo” and “Basic theory of judo therapy”, which are compulsory in the
training institutions designated by the Japanese govermnment, we asked the participants “Do you think it is reasonable to
study these 2 subjects?” from the following 9 aspects of background awareness: 1) From the aspects of the histories of
judo and judo therapy, the rates of “Yes” and “No” responses were 79.9 and 6.5%, respectively. 2) From the aspects of
the national certification as judo therapists and training systems for such individuals, the rates of "Yes" and "No"
responses were 73 4 and 12.3%, respectively. 3) From the aspects of judo therapists’ skills to treat injuries and medical
systems regarding such individuals, the rates of "Yes" and "No" responses were 60.4 and 17.5%, respectively. 4) From
the aspect of laws regarding judo therapists and national healthcare, the rates of " Yes" and "No" responses were 53.9 and
19.5%, respectively. 5) From the aspect of the social evaluation of high-ranking judo players as medical professionals,
the rates of "Yes" and "No" responses were 51.6 and 15.3%, respectively. 6) From the aspect of the relationship between
judo and judo therapists as healthcare providers, the rates of "Yes" and "No" responses were 66.9 and 13.0%,
respectively. 7) From the aspects of 1) the social value and philosophy of judo, 2) skills to treat injuries, and 3) preventive
skills, the rates of "Yes" and "No" responses were 66.9 and 13.0%, respectively. 8): From the aspect of the collaboration
between judo and medical care, the rates of "Yes" and "No" responses were 66.3 and 14.9%, respectively. 9) From the
aspect of judo therapists as a combination of judo and therapists, the rates of "Yes" and "No" responses were 66.9 and
14.3%, respectively. Across all 9 aspects of background awareness, a majority of certified judo therapists living in the
Kansai region affirmed that it was reasonable to study practical skills and basic theory of judo therapy. (J.Sport Sci.
Osteo. Thera 16(1):1-10,July,2014)

Key words: Judo therapist (GE#4EET), Practical skills in judo (GBEZEHR), Basic theory of judo therapy (FoE
FEEEHIER) . Required subjects (WMEFIE), 9item of background awareness (&858 9 HE)
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Histological Study of Rat Tendon Collagen Fibers of Exercise-Trained
and Denervated Muscle

Junpei Furukawa, Sadafumi Takise, Toshikazu Kawakami, Koichi Sagawa and Shuto Okuda
Department of Sport Medicine, Osaka University of Health and Sport Sciences

Abstract

In this study, tendon collagen micro fibrils were histologically investigated to clarify the influence of
differences in conditions of movement on rat Achilles tendon tissue. Using 4-week-old male Sprague Dawley rats,
sciatic nerve-tesected rats were prepared as a disuse atrophy model. Rats were divided into 3 groups: control (n=5),
running (n=5), and sciatic nerve resection (n=>5), and subjected to a 4-week experiment from 5 to 9 weeks of age.
The triceps surae muscle and Achilles tendon tissues were subjected to Hematoxylin-Eosin and NADH-tetrazolium
reductase staining and immunohistochemical staining of collagen Type 1, basic-fibroblast growth factor (b-FGF),
and fibroblast growth factor receptor 1(FGF-R1) (labeled streptavidin-biotinylated antibody (LSAB) method, Dako,
Japan). Achilles tendon tissue was also processed with the alkali-water maceration method, and the tendon
collagen fiber was observed under a scanning electron microscope (SEM).

The following findings were obtained:

1) The triceps surae muscle weight was significantly lower (p<0.01) in the sciatic nerve resection group
(0.55+0.05 g), than in the control group (2.33 +0.15 g) and the running group (2.47 +0.05 g).

2) The tendon collagen fiber diameter in the sciatic nerve resection group (144.6 + 282 nm) was significantly
smaller (p<0.01) than the control group (223.1 +31.7 nm) and running group (228.9 = 36.3 nm).

3) On immunohistochemical staining, strong reactions of b-FGE, FGF-R1, and collagen Type I were observed in
the running group, but no reaction was noted in the sciatic nerve resection group.

The above findings suggest that Achilles tendon collagen fibers form dense helical structures as a
morphological change in response to tensile stimulation by movement; presumably due to the strong resistance of
tendon fibers. It was also clarified that decreased b-FGF sensitivity in the sciatic nerve resection group was
associated with morphological changes in Achilles tendon fibers. (J.Sport Sci. Osteo. Thera.16(1):11-20, July,2014)

Key word : Rat (5v1), Collagen fiber (274" #4), b-FGF (FRHESFHERRIEFERF), FGF-RI (BRAESF
FERIETRR T AE 1)
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basic-Fibroblast Growth Factor (b-FGF, CatNo.PC15,
Biosciences,Inc.), b-FGF @374 & L C Fibroblast
Growth Factor - Receptorl (FGF-R1, LS-B3165,
LifeSpan BioSciences,Inc.) % fV>LSAB ¥ (labeled
streptavidin - biotinylted antibody method ; LSAB
method, Dako, Japan) #7727, —¥RPLiED
Collagen Type I , b-FGF, FGF-RI1 (%, 00IM U
o EREETE T 200 IR L, 4°CITT 12 B
I X TRBUEREEZ. ZRBLEIE, biotin BEEK
FUH¥ G Y X MiFEZ AV, =RICT 30 4T
R &7z, Fitftk, peroxidase tZ7% streptavidin
AW, ZEEIILT 30 s#ERLESHE,
3-3°diaminobenzidine + H:0¥A%IZ T peroxidase 3£
DT 1210 43 BTG &8 7. O T hematoxylin
TR AR, Bk, BEL HAZRTY, KT
8EBX 51,4 ) /AL AT LEEMBINY A —%
— AT N, Japan)iZ TEIE, BELITRo72.

HHBEHREBENLF LN TROMERD
NADH-TR #4813, 1 f472 Y 048mm*OFHHER%k
BE2EF 10 ¥ GH48mm?) D|ELLEL. I
DOE# %, Windows PC (7 VA NT—H L LT
AR, wFEL, FEEERETATLATHD
LUMINA VISION (MITANI CORPORATION
JAPAN) % Fil N TG fa & pRYe e OB HE & B A%
HIRSREI TR L, el ER L L, M
AR DR &5t LTz,

6. AT E - HAES(Scanning Electron Microscope:
SEM)#1 %2

7 % L A A 2.5% glutalaldehyde JEREEETE

##E (pH 72, 4°C) Wiz 4~5 HEBEEZETL,

JRERYL

FOM, N KRBT b U o AKEER A FVEIRIC
TS5 BREBIEL, 7% L ABOER S K OGRS,
RS ML, a7—F e B S,
=A% 0.IM U EREETE (pH7.2, 4°C) IC—BE
BUIE, 2%F = USRS 1% 4 A I U A
KSR CEBERGAE L. £D%, TE AR
FICBiAk L, BEEEA VT IATEBRO%, B
L, £#3E(SC7610, TOPCON, Japan) %1772 >
7o, Rl icEo 7 — 7R EERE T
{445 SEM:DS-600, TOPCON, Japan)iZ & > TEZ,
®EA2ITo7=. SEM &iX, 2 Ea—F—

(Windows PC) {ZAA, RFEFL, THFVLAE=2Z
— A AGHMEDMTES A 1 KEHT-Y 108.0um*% 5
KE (3 540.0pm?) AV, JREEEERART S AT A
LUMINA VISION ( MITANI CORPORATION,
JAPAN) (2T 1 K 10 A0 2 Z7—7 AlRE G+
50 K) OERZEEL, SIS OWTHELE.
7. #EatiLE

T oV L OEESNEE, AEHEREIER
BCBIT 5 ThAfhER, NADH-TR R L5
BRHEHL R B (N T — 4 ATRRERR DO EHREFAT ) D
Hohi=7 —# OFsHEEIL, Windows Statview
50 ZHWV, GO RW—BERSBOIC L 2FE
PEDRERITIV . fERE 5%LUT &b o THiEH
BB L L.

R
1. FEROTRGES

ERBBRHOFER, = b —IVE
74.6+1.11g, FEEEE ; 74.6+4.33g, AEEEGIER
Bf:726+279g T, FRECHERERZED LR
Mot EBRKTHEOMKEX, = bo—AEE;
3204 +6.35g, EESNEE ; 308.0+636g, AEHHE
GIEREE ; 3252+ 1342¢ T, EEERES D fo—
IVBER O B IR LR TR REICE - 7o

(respectively p<0.05, p<0.01).

ETRHBEEF, 7 br—/8;234+0.17g,
FESEENEE ; 246 + 0.05g, LBEREUIEREE ; 054 +
0.05g T, L EHRUREENR 2> b — AV BERE
EBNEEIC b THEITED > 7z (both p<0.01). E7z,
BTAEN- Y OFFEEIL, =2 be—/LEE;7.10
+046 mg /g, FEEBEE ; 799+0.19mg /g, LFFF
RUIBREE ; 1.67+024 mg /g T, EEHPENR 2 b
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2 —VEER VLB EURREEIC LN THEICEL
(p<0.01), = > b B— /L BED B RRiR UIRREE It~
THEIZEN-12(p<001) (E1).

F LEERVESRFEE-ZOMEMERH
Shm—/LfE AR EIRREE
EE (g) 3294635  3252+1342

xR ER(g) 2342017 0.54+0.05
Xt E & (mg/e) 7.10=0.46 1.67+0.24

n=5 mean=SD
*, **:p<0.05, 0.01 vs control group
#, ##:p<0.05, 0.01 vs sciatic nerve resection group

2AFRREBERER

AHAEMED HE REORKSF, 2> bo—ARTHE,
FPRHEC RO RTE L, FitEDES I 3BARR
THAERZ BUREOETHER SN, £E
BRETIE, BRUWMRAE, AR R O R 88

[REBERZ

BREIN. LEBROGETIL, Sgo
B U 7o e R ORAARAE S R BRI e AR A S 2R
Ihiz.

NADH-TR Z&DFER, 2 ba— VR UEE
BEF T, RGN HRE typel Likivash
T-RRHRHE type2 MSEARRIC 53T DAV, LBt
FEUIEREE CIIFARHER OB LT RRHEOELN S
BRI, ZOEEIHBREOP LTELAK
&<, NADH DOFMLBERGL I T2 RS h3557)
7=, BhPRHE type LEEROHBITIE, 2 ho—/LEE;
typel :489 + 8%, type2:51.1 + 8%, HEEENEE;
typel :452 + 3%, type2:54.8 + 3%, AEHREIR
Bftypel:56.1 + 5%, type2:43.9 + 5%TC, typel #
HEDBIE 1T, LEMBRURH 2 br— AR
EEBEEIC L~ THEEICE) 2 7(p<0.01). %7=,
type2 HRHEDEIE 1L, LB HBEBREN 2 ba—
NMNEBEERVEEBRICHERRTHEEICE o=
(p<0.01).

RO HE BetafeTix, =
Vb VBEE, BREEER A
BETIENBEIN. BE
BRETIE, ARHESRARR D SHHEER
ZLTWe. AEmiRUBREE T

(Amrow : Positive stain , AB.CX 40)

E1. 7% L AREERHE Collagen type 1 ufafs

A:avbho—LgE B EEREE C: 45mEbRe

|
|

(Arrow : Positivestain , ABCX 40)

XK2. 7% L AEERHED b-FGF &%

A:arbo—uit B:EEREE C: Aakgi

i3, 1FE AL OBRHEERRA N
BOMEEZ LTz, ik
{EFGEDOFER, Collagen Type
113, S TRERCIPEES

i’ BRHESERIRE LD T
2 b r— ViR X OVEEEEE
TRISHIRS , B RO
TEr27z (K1-A, B, C).

b-FGF (%, 2> be—/LEICH
SN TEETH ORI T
WRIERUGABRESh, LFW
RUIRREIIRUE A 55 -T2 (R
2-A, B, C). FGFRI1 i1, #
EERER N2 b o — VOB
HESFABRA CRUSAYBIZR Shi=ns,
LB U ClIIRIG AT &

(Arrow : Positivestain , AB.CX 40)
3. 7 RO FGF-R1 B8
A:arbo—AE B:EEERE C: 4EMHEUIREE B ).

AEBEIN -T2 (K3 - A,
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3 E MBS R

7 % U AR O EEREFIREEREORRE,

27— BT, oY ba—LBETIE, Ry
BNZHEEST AR/ FREOETHERESH, BxD
a5 —H I E WO E LAV D
WEFRT HEABESHE (M4-A). EEH
BT, 2V b — A RO EHREIREEC
STERN CTERETEETHEVEESH,
UVRHEDYEE F V) RV VR AR T DBRICHRME L R
HERE W E D EVRRLER UhEH LI
ETLTVW LB EEINZ (K4-B). LEH
RESRETIE, ERNRETE 2T HHERENE
BEh, HBRHEOITHEIZIE, V—7H0OM TR
Ble T2 27 srEEsnz (M4-0).

S00nm

500nm

&7 500nm

E4. = 7—5 - SEM &
A: o bo—iE B: ESEEEE C: ABRRubeEt

ARRFSE N —N U

20147 A

27— RO BERS L, 2y be—
BElY, EfE220~260nm ZRAELE L, FEFED
DHAHHHETh o7z, EEBENE, EF 260~
280nm A3 L E <, RVVTER 200~240nm 3%
WEEDAR T, av be— AL RO
HOENRRE Mol LBHROEREET, EE 120
~200nm OHFRHENBE S, 2> br—AgfL
AEEE) Z SV VRHE TR S T

37— R EROTESEIL, 2 he—
Bf ;2231 +31.70m, FESHEE ; 2289 + 36.3nm,
HEEPRREIRSEE ; 1446 £ 282nm T ([5), %F
FIRUIBREEL = v b o — AR EESE & e
THEIZE 27 (p<0.01).

[RER

3

(nm)
400 7 ke
[ |
350 A ook
300 A | I
250 - I I
200 T
150 I
100 A
50 A
0 T T !
v ba— A Ao PR OIB R
mean+SD, **: p<0.01
5. aF—4 ARHEEOHES
S8

FhiRHE S A 7 ORI BT 2 HEFRITE L L
T, A ATPase DIEEDEERESH D WVET LV
71 ) HEDRTEN X - CHERF - B HRIT 5
FENRSD Y. HREROBREHFIEICIL CTS
DEEZE, HER, fHER - RAEREORE
FRRENHD. ERIHEFESRE THHD X I,
B IARE LB b, BOBERIEFER
HELELTATRXIY P, 43
* ATPase #ff5, NADH-TR 27133 5.

ARFETIE, BILBERIGEADTD,
NADH-TR e b~ b)) o P i
FAESDE T, 20OHEEBE LT, BB
EVFET AL, 2 b= U 7 RO/NME
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F, VY —LRBREINSTD, HR#ED
typel (XREE Sh, type2 (IR EIND Z LT
£oT, HgE LTHAZEREONI NS TH
H. ZTORER, ar ba—LETIE, RUGRME
type BEIL & ZAICTFVEEZLT, SBENITHE
LTWWe. 7o, B CHHRHE type 23E F - CTFEE
THBE AL BNIZD, REMHRERECBNT
I Eh R type DTFERRECL U b ARHERIGE 3
BOLN. ZORERIL, B U type ICHTE
RBICHELZRITTZENEZLND. R, %F
FEEGIRREEC RV THEHERENRD O, ZD
Z 0T, BRI DRI A2 CET S
23, (FERECIURE DS % Xhd T 2 E
OFIREIL, FHEOZ 7 EDORHECHY, =
T2 B A OERIIEMORTMRE 2B > THM
OFCERT 5. BROFRTHLHREMEL, 5
DONENAZN, il L, AV R & 72 0 R
HEZ R D, FHICIY, EEi==—u LN
BEHRERH Y, MFHROMRMEE, FHERN
WHET S, ZhbOMEEREDZE  IXFHHEET
SFL, GEOIMEREE TS, 20
ZEb, Ay bha—/VRE L LB HREIIREE & O
RIS N fFiREDERFIDEBNE LT, 1 2D
BB = o —u IEROGRES AL TE, XE
ENHHREDOEIIBIC L > TRARD, Zhbo
FRARMEIIBEE L CIREE LAV Z 2 2Bk 5 .
B RUIEREE L A ERhEE L OB TIE, B
type2 O D HEEDIETAFRD bz, ZOfF#R
MV A AW 2ERE LT, KO2 aBEX
HiD. TR & ARRED R S OET
5. Fil, HICE, KECEEORTRELLR
2% 2 FEEOMBERNRIE L, IS L 555
DY L U THREHE typel DEESERIIL ¥, R
(G X B EEHE CIIIAIREE typel ORI
29 LHESh TV, L L, AEOTRENL
2 & BIEMETIE, DEROFIC - ERN RS
Wiz Z Edb, FRENOBEDSEEICA B 1R
HIBRIZ &L > CTRHSREOBIIZ YD L 2 R EBE Kk
ETONEEDHALZATHA.

B R UIBREE O FRHRHE type2 DEIS DK T,
BEER B 2WNIE T AROERENS | EEI Lizd
DONE, SEIOGRESE TIITFATHEH, With

=l

_16_

RERL

WL THOF THE Z 2 FRet 2 R~ET 5 H O
T, EOMETIL, AFEHHEEEIERIZ K Y FHERHE type2
OFICRIETHENRRE . &bz, “EHRY
[REETIY, HEEOBLIALN, TOELIT,
FERHED IR & I FRHEREITE RO M O L -
TR LD M, AEORERIZEN T,
PMERD AR EEERITTZEAE LN
7=,

FITIX, R type DTEEERR OBV IR E
R ST=DTHA )0 SERVEDIE, BEHER
LT ABOBMEFRBEL-LOTHDE, bF
AT ITEA~OBITERZ R » THRBOBEN H 5
AEZ Lo TRIDIZEFIL TS, BAHDRES
Mzt U CREO BT A 2T AT, TR
L EDRTVA . E 7z, TR ORSEHE,
MEEIZEFIEN TR Y, EEFFICR LN
BRHED A AoRE XL, PRAZRELTEZ
L TR UBEOERE iz, SRR 52 L0
HHET, FFRHEOZEE L= 103 LT EE
HEFATCRICEENTA D, 2 LT, BB
EIEHLOLEILND. ZOZ L, BEH
TOFHEKRIC X 2TMRE DKL, HIEIZL 3
FERDEERSEDHZ L 2ERL, HIEKICEE
DPPRA DR EFRET B2, ENPIRGEE
5452 L ThUIEESR & > TWVWAHDhb AN
RV,

LIAT, TXVARBEBIL, =77 i
EEE LEMEA~ Y v 7 R L VEREN
TW3. Bas—7 Ui, BRI
L CBRWERIMER A L, 71Pa05EI0E U Tl
NEEDERESIEERVIEL, BERE,
HERE LSRR OHRESE~LBITTE. 2
DT L3, EERCALFHEREIRRIC L ARA~DH%E
B TSR T h T R T A
— IV IRERTFOERTRbL, ZhboE
HFIFN LRI A F VAMED D Z L TERERL,
aAFT— T RREERRICT . FOVTFIAGTF
L LTCHARTF AR FUMELD I eBEZLN
3. ARATARCF N, FERICFETZH
Ry TD EHITHWME 7 T, EEMD
DY TFNEBRZDHDHTRL, MBIk 54
A KA & LCOFREZAT S FriE 2D, A



ARN—YBEFEFHR

=HNA R LA (BEAERR) 12X CHEEDEE
WIXNAHHFTHSD. BVETV U TDHELT
MOMBRHERERE P2 T — 7 RS, =7 —
TR OB A AT AR F o DB
BabNE Y. SEE, ZOFATFARLSFO
FIIZOWNTRIEIT > TRV, 5 - BRR
FRRR O T H D B IFAMIE-CECE M, X512
FhEAma R ORI, BRERE Mt O
&5 bhes b OMERBMIE LT 5. D
728, FRIIRIEERENEIN ) b FGE Lo F— DB
Bla—y hCHDHELEXBTLNTEBRRD, B
FHRTIBT AT THDLELD. MU
JARERE I, TV TEREL VBRI, BRHESF
MBlcmWHEEREEREZ2 R T Z LMD
Fibroblast Growth Factor (FGF) L#nd i, i
FHIRIEER 77 7 2 VU — I BT R TR
FEDL A 19 MENBRESATHS P9 20
PERE, FEEra-emE MR & D% < fHla
R L L, BT URE R E SR T ES.
%£7-, FGF MBEEET A7-0iCiE, ThEh® FGF
RESTSFail-—EREFF—0D
FGFR BB L 72 5.

D o Z— 5 R, B ICHIBEG AL
LUEBT 5 2 &b, BOEERSIZID LD
RO I BRI T e nEZ NG, &
FEFHORFIL, EIHEE O DIERO AT
RS ZERTERL, FOANEFE LEHD
BEEZITONERETIHRSEL LT, Hid
VERARTHD. AT, BRI
EFHLIETARER LTS, 200, EE)
BPLORIAEFR, PG OEBHER & bIZ
fREIND I EiFe, NERAFNC L 25
B OMEA~TEA R0 B, SR
G, BB IR, T b-FGF ORHRBIHI S,
HEFHBH CRESNEZ &b, EEEEFOEN
X7 —F ARECHRRN< ) v 7 AR
RiEToeBELLND. §hebb, FRT7TAR
F BRIV T L HFERARIC R TS
DFTHHDTORBEAPRES NG, £z, B
RS DB TR BT OBEE e\ EEE)
BT FGF-R1 ORIGH5EL , BHIRICHT Y il
HEERIZ BRI 6 72V RETIZZ DOFRHRIE

£16E-E1S 2014578

REWIL

TTAZENREIN, Zh6DZ &, 27—
7RO RBICE L E RITTZ L BEADND.
SEM T L Bl 7 — 4 #REDBIE TlL, 1EE)
B EITo L EESEICBVT, JUERIRTH
WOETE LTV, Zhid, EEammc L s
~DIEFFREAE RO A TSRS U REE L
E LT, BACH L CRWETIE 2 o7 il
BLEbDEELZBND. —F, ZOHRUIVEE
i3, AR RV THLEEINSS, 1B
ChOBERE, 2 ho—AEERUEESEIC T
ST R AT CREDES LB TERE B 52
ENT=DHBTHoT=Z b, SEIAATARS
T DERFERA I T > TRV, BHERRa T
DA AT AR F L OFBIL, 27 —7 5
BLTC, BERRREO)ET ) o FICEE K
BEREZLTWAEAESHERESR THD Matix
metallo proteinases (MMPs) DF5E |z §/E8% %134
fedh, aF—FrOofRIIE kEE LSRRI L
MEAET. Fio, BEBLALL 25 —F R
EEL LSBT, BWERICLDAT 4
TR ARCENIGS, 5IREEORDPREHZ
L%, MMPs Das—4 U ARz BELD
WRERIZE L L FOBERD—DTHH LEZ LS.
Tibh, BEAEOERSWRVERIL, HEY
VR BOSENTHEL, ARGIEIENhS. i#
HEE 8y BORBREIL, BIREEONDN, 747
AV NOSR, BHEEBOETIC L 2N/ INEE
TH5DHI bav R 7o MaEOHERE#EN,
RHEOR N A U CHEROREY L 72D, B
|\ ZERF TR AS 2V RRETIE, MMPs |12 X D=
— U ARHED RN TIE, =T — 7 AR
DIENENETD. 2F Y, HRHESIHE L7227
T, FHiC o slg=a o —7 T b RS
HEAMb B2, TOfRER, APETIE, 4LF
PR UIRRRE CREER R = 7 — 7 A IRHER DR
TREGIZAEL, TORBMKE, HEBTHLIVE
LTV DRSS T L EENICEE L, —FD
B F o TEAREE R BT O T L AT D
LDTHD.

a7 =7 RO BRI 2E B R LI
T &iE, BEEAE L L TERMIZ R o T
B ORELZITE LEX LN, HEMAR
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BT HHEEOE 7o 1o CAEESREO iR
type2 DEIEAHEIN L= 2 L1, ZDRIEEH %4
FEL LK BMEX AT DITBRERBIERL, Tz
VI T — 5 A BHEDTEREN T o A L LI A E
HThHdZ LAMREAT. Fi, BRIV,
FEDIERIZ L VAT D L\ S FERUEEM L 72
WEWIHENER S, B LUZRENELh
TWAW, LaL, P 7 hl—=7%50R
FEHVLEERAT Y, EEARICEE FRERITE
X 2 AEEGIERIE T 520 2 L, AED
SEM BEE T BRE~ DO FIERSITERL, i L BEL
DD L I ROBERBER ETAZ LR
ST Z Lhab, FHRRHER OB & R O
IMEE#LTRISZ L EEX DN, HEHEAR
IR BINEIY, FRERHESL 0 LR RRIC R
HEhzbokEbhl-.

LU EDFRERM G, SRR A (R ~D FIZEH BT,
b-FGF DS & RITL, FORRELT
SEM BBl LB a7 — 7 BRI ELE LT
HLELDEHESNT-. T, EEEEOEN
IZ & S ik type DEIS (LR OFHHHEROZL
X, ERENC SRR TS a7 —

BAEEREAE 7 LV F BT DT L LN E o7,

FE

Tx VAR T g, EBARMIC L A
~OBRFRFxTT AREEL L LT, BRED
RANIKT L TRWEUE S dlica s —4
PRI TNEIEE S BT A Z L BB b
F 7=, EHREIREE TO bFGF DRESEMDET
i, TR UVABREORBELE L LT ERE
BT ENRALNIEoT.
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Relationships between Resilience, Interpersonal Stress Events and Stress Coping Behavior,
and Junior High School Students' Self-esteem

Atsuko ISHIDA *, Tsuneji MURAMATSU, Yuji HATTORI®, Yoji HATTORI?,
Misato HIRO®, Norie HIRO#, Yoshihiko HIRANO®and Shozo FUJI®

Tokai Gakuen University  *Aichi Institute of Technology “Nagoya Gakuin University
“Gakushuin University  °Kyoto University of Foreign Studies  °Tenri University

Abstract

The purpose of this study was to clarify how self-esteem relates to resilience, interpersonal stress events and stress
coping behavior. In addition, how the experience of being bullied influenced these relationships was examined. The
subjects of this study were 574 junior high school students. Through this investigation, the following 5 results were
obtained:
1) Boys had more self-esteem, but no gender differences were found in the levels of resilience. Moreover, those who
had higher self-esteem were found to have higher resilience.
2) Among interpersonal stress events, the rate of complaints was the highest when students “were made to listen to their
friends boast.” Higher rates of “the most difficult or very painful”  were when students  “were bullied severely.”
3) There was no difference between genders in the numbers of interpersonal stress events, although more girls felt
miserable when faced with these stress events. Students who were in the lowest self-esteem group had more
interpersonal stress events and also felt more miserable than those who belonged to the middle and the highest
self-esteem groups.
4) In terms of positive stress coping behaviors, more students answered “consult with someone they trusted.”  On the
other hand, among passive stress coping behaviors, “sleep it off, because I felt lethargic" was the most frequent
response. More boys engaged in positive stress coping behaviors; however, there were no gender differences
concerning passive stress coping behaviors. Students in the highest self-esteem group tended to engage in positive
stress coping behaviors and more students in the lowest self-esteem group engaged in passive stress coping behaviors.
5) Students who experienced severe bullying indicated higher rates of interpersonal stress events, higher degrees of
difficulty and higher rates of passive stress coping behavior than students without such experience. Those who had no
experience of being bullied were found to have high self-esteem.

The results of this study suggest that raising students' self-esteem improves their resilience, which can be effective
in reducing the number of interpersonal stress events, and acquiring positive stress coping behaviors.
(J.Sport Sci. Osteo. Thera. 16(1):21-32,July.2014)

Keywords: Junior High School Students(1%£4:), Self-Esteem(/L7 = X7 ¢— L), Resilience(l /)T ),
Interpersonal Stress Events(t AARL-AA2-1), Bullying(\ "U), Stress Coping Behavior(:AhL- A TER)



AR—VBEEEFME £165-51S5 2014F78

1. FLHic

ER bR T \RBIR-S SR
RIBESN DD, ZOLIRERET TE DAL A%
C, ZZADEERIZREE R OH DI e,
FEOIIADBFETETBRICIL, ANAZOLDIC
AT DT T, BAGL SO AN
AR TR T BN E THREELD,

CERIEEEY TR, AEBUEREE, FRPvNTRT
LIRBEARZEORNEHOREMBB LUV CHERM
B P HE L TERY, L 23 EEOWEILLTED
I RERE(IT2S, FHoPFARMEE PO
TR TR L TV, ZOL7RKIR Tz
W, BOEDEIIMETHETIIELTLL SR
AR RERZ, IR AR R L B> TOBLDOLE
bhs,

N LT, BATTAT — AT EEL, B
CAHli7: & LERsh, HEMBESAFETHHEEET
WAL, BABRICEENREIERE LR ERLT
BY, BNT AT 4 —LBET UMD T A 7 258
B, NEEDRR% 7 EE fRR T D RTREMEA RE N
ENRTVB,

Masten 513, R CERAVRIUTLIDDET, 5
FEIST DR, RENBLUNERDZE%E resilience (L
YT R) ELTHEY, /NESYE, LIV AR REET
HRAVDRIUCERSN AT L TR O LR A e
DAREEIC[a>Th, TNEFRVEZ, FEHHREE RS
T, BAEISLTWVAREBE L TEY, BARELL Tidk
BEEIE AL TUVB, LU AR IR S ED
Y, IHE T ARCTHRA RAENLIThhALSIT o
feo LYV ADBWEIZFELVEES B ESAEIE
Tho7=h, BV TTRF— LRI, ES A
(B 7=0 T 280 B0 57mED|ESD P hveEh, £
7o, VPV AR E AR 2 A M AR T8 R
LY, LY RE RO B ZEIH AAR 2 IR
LT RS RZF VL EBSHESh T B Y, o
DIV VT AT EEERF TN EEND
XN THD,

FIT, ERIEIX, PREDELT AT p—bELD
R, 3 AR AA U2 R OARL ASHIL T8
LOBTEZALINITHEELIT, WEEST o
ZNLOERIRNLTOEDESHTLIE,

0. #fgEHik

_22*

REWXL

1. S

TRERT ISP RO ER 574 & (BT 276 4, K
F 298 4) THY, - FERNOWERIE, BT TiE1E
84(304%), 28299 (35.9%), 393 (33.7%) THY, &+
TII14E 98(32.9%), 24F 102 (342%), 34E 98(32.9%)
D298 £ ThoT2,
2. PR 2L ONCIRE

T I HERCA B CRAAEICIY, R4 49~10 A
R O AE ORI FE LT,
3. WENE

FENROFEIIL IR
1) BAT=RT 4 — BTN T

TN T AT —LORITENL, Rosenberg DE/ALTTA
TA— AR BAGERRY 10 THE 2 AL,
(2) 3 AARRAA N EDUNT

REAAR AR REZVEB 21X, U THER
1ofn% 31 EHH CIRELZ (R1EMR),
(3) ARL- AXHATENIT DUNT

AR ARHATEYRE X, TR TENSTE H -
{BERBATXTOATENOTR B | &5 17 HEZ{ERL TREL
7= (Fk62H8),
DL AN T

LIV R NELD DEPRIEIR REE 1921 TBE
TRIELZ (ROBH),
4. Syris
() EAT=2F f— 2T

TNTIZRF4—LREXEDES ], [RRE5/8)),
(B Bbrzn, [F5BbV D4R (48 ~1
R) CRESY, 45t BN T7=ATr— B EILL,
BRI EN T T AT — LR 2T A,
@)LV RZDNT

LIV NTIN, TEBLAENI ST, T8
BTHRRW, [EBENEVHENNZ |, VW Z | DBER
B (5A~1R) CEIEXY, FF2LVVT 2B mll,
BEAZLLN 2R E TR,
(8) M AARL- AL NZ2UNT

B AAR AA A~ NOFRBEA D L E % 7-1E B % Tt
AARRARUMER L, BRI BTIRAICIIEN
DBEINCEGZ 188 [ 2{KITRbidvoiz ), THED
KUlpbiginoiz ], Tobho7z), [FEFIZ BN T2 ]



AR—VBEREZRR

DABPE (1 R~45) CRIESHE, Gtk OBV MEAIL
LI, BEREIZE S AR A~ R Db olz |8
BT D,
(4) AR ATHIATENZ DU NT

RO HTERNL (T2 TOES T3], TUIELIEED
15, [FIL7220 | O3B (38 ~17) THEZESHE, H
WERHTEN X 7202535, TEhEhTT5),
(5070 | D3EE (3 ~1 /) TEIESY, Fhth
BELImLOEFRBE T A2 S UN TR R R
ELTE,
5. AHFEDRER

AL T, LLFO3>D{RaiEREET 5,
Rail. BAT7LAT 4— A, it AARAALUR, 05
WERUATRE, LT Rpb TN AN A TN
ITHEENHLIND,
G2, BT 2AT 4— AOEOE TR ARR AN
N DB ATREEAS M I EL, TS TED
55, BAT AT 4—LOEOE LSRR TED
1A, BLTIRT f—LOEWEILIL VI ANE
by,
A3, WUDEZTRRL, AR AR, D
BUVERRUARREE, LIV A, BNV T AT 4 — L0205
NZAR AR TEN R RN,
6. HEH

F— S ANERIC Y T o T fER S —7 IBM SPSS
Statistics Ver.20 Z{EAL7-, EIEOEIGOHEIIIT ¥
TE#, 2BHD EDZDREIZIIUREE, SO
FHHEDZEORRTET T —TehCE 55 HrHT (Bonferront) %
FERALT-,
7. REDO(EHEME

RIS HTZY, AR CHER LI REOESRIE
EHER T AT D o R R, REA
AR AL REIBF 0926, Z0F 0941, BAT=
AT 4—DLREETIBF 0649, ZF 0741, ARARHLAT
BYREIXBF0773, L0616, LIV ARETIHF
0.842, &+ 0.836 DfEERLZ, TNHDFERLD, 932
TOREZRYTEREIEAMR = TOB BRI 7=,

1. #Foefts
1. FFAAR AL~
(1) 3k ARRL AL~ NDRRER
ORI DR AR A S NEBRE IR

8165 -%1S 2014FETH REBRX

WORTEY, [EERRCRE L ME RN EE RS
77 (549%) |, IROTIHEVELLI W ALSFELE
(54.7%) 1, TR ANEEEELT-(542%) |, TRIALBE RR
BV ESTZ(50.0%) 1728 ThoTe, ThEMRITAS
&, BHIIECZEEMED Shhi (44.2%) 172K 4R
B, LFiBERE0RE s LR E RS
7= (59.1%) 172E9%E R, A5t 13 HESERIIERT
HoTz,

(2) 3 ARRLRA U N DFREE

X AARL A RN LTI 25027z + FERITD
Byl | DEREZVIRICRUE (352), [HE0NcUE]
WUBDBNEZERHD (70.1%) 1 &b EL, BT, 40
N2 B R ERT2(569%) |, TRIANEEDIIITfHE
B 2T OO EIETRTR 0T (47.0%) | D3RV Vi,
AIZHESLTHABL, 18 HEICHEENRRDHN, 2T
LFOHDED T,

() MR AT 6t AARL AL~ MR EDB A

(36 ANARL AL~ Mg (R IR IAL L
Dot=Rs, [OEWEE [[ZIEERHLN, BTOHH
B THoT,

(4) BV T ZRTf— LD IHRT ANAR A MR
LOBVVRAR

PEEDENTTRT 41— NGR (FERE, LUT SD)
1ZET- 242(4.6), BF 234(5.0)THY, BFOFBEE
ICE Do To(HEE :P<0.05), ABFETIE, BATRT
4= DOBEEDERAAR A RN E OFER A B
FTHIDIZ, BAEOEN T TRAT (— KMERDTEERL
SD Tx&E% 38 (B8 PR K8 )i, 'A7
TAT 4—LOYHHE(SD) 1T 23.79(4.77) Thol=DT,
29 LA E(23.79+4.77) =R, 20~28 ZEE 19 LITF
(23.79—4.77) ZEBEZ 32, 3RO NEIT M & (F
B, 406 4 (PH), 63 4 (IE8¥) LiaoTe,

IV T ERAT 4 — LOEAED BRI AAR AR ME
B (EA) 2HDL, BlbeN 72T — MEHOHE
DEEE CTHHIENR DN, Fz, BaEblotn
TEAT 4 — LOEEEDOL RS A ERE Tho/k
(&5),

2. AR RLHAIATE)
(1) 3 TBIDEIS

ERARHYTE CIX[ERTES NICHEK T 5 (543
%) | DR (F76) THY, ROT I isa ki
T (40.1%) | Thote, —77, IHEARHYTEI Tl

_23_



AR—VEBEFASHE $£16%-5£1S 2014FE78H [RERL
F1. HARCADHFREDIAR b L AL FORREDEIS (%)

Ml 3 7 £ ¥ & &t

WAL AR b LAA B AE(%) NE) ANH(%)
1 | EfEEsRmge VIS - < AT L R B E R 13%(504) 76(59.1 315(549)
2 | HEVALCARVAESELE 140507) | 174G 314(547)
3 | rALAELE 12478) | 17 311(542)
4 | AALBRIRVEST 134(486) 153(513) 287(500)
5 | ARFAEREL E LTV VR I Ao T 122(442) 61(540) 283493)
6 | BUENT LATICEE CEbb ANk 132478) 282(49.1)
7 | BEOZLEY I BT 50h&ITRo T 104(37.7) 0(53; 26446.0)
8 | mEcEECAbY 2R L 122(42) 136(456) 258(44.9)
9 | EFBIRIc Aot 1193.1) 135453) 254(443)
10 | SFRcRET TR ok 13445.0) 25143.7)
11 | RuszmiEs Sshhi %) 108362) 230(40.1)
12 | AR L6 DAL ot 108(39.1) 112376) 200383)
13 | FoRDaDRALSEELE 0(26) £ | 216376)
1 | SRR & 100(362) 97326) 197(34.3)
15 | s s 102370) 9%3(312) 195(34.0)
16 | so Aty Shi 84(304) 98(329) 182617
17 | AL iFAdE L 6Q275) 181(315)
18 | R A R -7 85(308) 175(305)
19 | #ASEA LS DT h AR WA B o 7 7279) 0(302) 167029.1)
20 | SAL EDES I EB RN DA It 68(246) 164(286)
21 | KRk 80(290) 8279) 163084)
2 | S ABERE TR L 876315) 760255) 163284)
23 | HNCH L THSRERB U —— 71238) 149260)
U | BOSLBONEN TN LS D E ot 58210) 143049)
35 | mASSED LI 680246) 57(19.1) 125018)
% | MADR F LB E AbEnE 58210) 6215) 122013)
27 | EACEAD SN S R hot 53(192) 67225) 120(209)
28 | ML ADEVEEL BLRLL ehieiof 56(188) 117204)
29 | AR Shi 3(1L1) 101(176)
0 | mACEESh: 4K138) 98(17.1)
31 | #ANCOE D BB LA S 45 2997) 7I134)
RHERED N 276(1000) 298(1000) 574(1000)

1) MAARPLRALRY b O [ D | OBISEMEINHSBE LT,

2) AstmeVECERK L=
3) ¥PHE, df=1, %3 :P<001, * :P<005 # :P<0.10



AR—VEERLEFINE F165-5L1S 2014878 RERY
R2. WINCRDFAA R LAALS b [Dhipofc+HIERITBdoT) OER (%)

M 5 B T & T & @

WERE SEAR R LA~ b NE) AH) A
1 | O N EH BT L b5 32667) 2(759) s4(70.1)
2| AACH B R S S0(500) 62(639)* 112(569)
3| WAL YD ES IR ARV DIHMIE R R 26(382) 51(531)* 77470)
4 | AT B LTV RL RIS o 47(385) 75(46.6) 12243.1)
5 | mACH L THSBER: 25(32.1) 3SR 62(416)
6 | BLAVEEFL LB L hizho 20(328) 27(482)" 47(402)
7 | mAnLESLR- N(324)  28@91) 50(400)
8 | MOALBAEATOBERLD S Lisbot 18(310) 36(424) 54(378)
9 | BeALLELE 50(379) 67(374) 117376)
10 | BAPIERE S BoTHBEDNEI R T 27(260) : 72(45',0)%‘:?55_:1? 99375)
11 | gokzwsn: 21(262) J@ETOM* | 60(368)
2 | sAcEmgSh- 30(294) - 4030¢ 70(359)
13 | sAcHhEEs shi- 19226) M9 63(34.6)
14 | EEREADR Eo 7 26(306) (378) 60(34.3)
15 | mASERIEATIE Lic 24(276) 31408? | 557
16 | SEEPTERE LBV DRI B AT 3(315) 39(348) 73(332)
17 | sAicmans 13228) 190463 2327)
18 | S LRI EEL Eh b Do 37(280) : 91(32.3)
19 | smALFADE Uk 15(197) o)t 57(315)
20 | MACEAD SV E S IR E DT 100189) 388 36(300)
20 | BB VR T < AT L AR S 33237) 0)" 91(289)
2 | ERCERCA bR L 24(197) e 68(264)
B | FHEOEDROAESEELE 15(16.7)  40Q17 55(25.5)
% | AUERMES b 24(197) 31287) 55(239)
25 | SEERIRE PR H T 21(179) 35(26.1) 56(223)
% | mAcEEARERE S 11(162) 10(303) 21208)
27 | EFBRRE bl 12(10.1) 3RTA | 49193)
2 | MADA FLARRICHE b &hi 12(207) 11(172) 2%(189)
29 | HAE LS b THRV AN Dl 7 ¥117) 19021.1) 28(168)
30 | HEVBLAVALETELE 17(12.1) 26(149) 43137)

31 | AL ERAE ot 152) e | 2600

1) AR FLALRY @D [Dhdoi4dEHIc DB o7z
2) AR BPLALSSL R [0 & LiEERgE s Lin
3) GRIOBEDEVIFIIEHR LT,

4) ¥*RE, df=1, ** :P<00l, *:P<005 # :P<010

DEE RN LT,



AN—VEEREFHE $£165-£1S 2014E78

£33, MBIZADHAR FLAL Y MERL DB R

Ba ZNRARNEA DHUEA
31 WHNSD) | B | THUSD) | K
B 7 | 10583) | 22 | 2060183 | 2»
* F 10980) | 291 | 242019 | 291
£ & | 10782 | 563 | 24(203) | 563
t B NS. P<005
* PR

T, BNTIAT f—IDDHDRINA LA~ MEE

R B ¥ T F
/13 SEHNSD) | Bk TENSD) | BBk
EMERE | 2SEA) | 45 | MIE9) | X
ELHEE 10.3(84) 200 106(7.7) 206
/LR 84(6.6) 27 75(6.5) 36
i 10583) | 27 10980) | 291
OWA* P<0.10 P<001
SE NS. B>
* OWA : One way anova(— JClCESYELHT)
#5. BEATTAT 4 —LhbBEOLIES
B B3 F & T
3 THEK(SD) s FASD) 11722
MR | B8031) | 45 | 358066 | 4
eadEe | 194071 | 200 | 2905 | 206
AERE | 154145) | 27 154162) | 36
2k 06183) | 2 | 42019 | 21
OWA* P<001 P<001
ZEL > > E>H>E

* OWA : One way anova(—JTBECEA M

HIARUTENTETLE) 284%) I8 Bb N o7,
HRIDHET T, {EETEBNTHERTS), ehe A
(ZEELRE SRS THDD ), BVl 2L TRE
L9 I O3ER X HFOFDEETHY, [Hsaisk
(\ZEFT5), [RAERDTHER EEE15 ), [k
BEZZDONAZTEDTLED | D3EE ZBFOHN
B ThoT-,
(2) ARl 2GR
RIS RIL B FOHFAEBAEThH-1213, 1

_26_

[REWL

FRERHERIZI IR A O o7 (T,
(B) BNVTZAT 4 — LI BAN AXHURE

BN F ORI UG ST B 7 T AT~
— ALEBERAAE THY, EEBRSE I LT A
TA—MEBELSEETHT-(E8), BFIZBWTIX
B, R G S LI BV T = AT — L LD
E IS kol
3. LA A
(DL ADH B

LYY ZORBETIE LV ISR LN I e AT
72(72.1%) | D3 Bcb iR (FR9) THY, KT, [FLIfE~
RRZEHRDTNNETES (66.6%) 135N Ve, HERIDOHELT
i, BEBICHEEEN AL, [HEIFVE TV,
[ZD BOR Sy CITEIMEASTUI W D4R B i
TFDHEBRERTEHY, O ObEFTOVLNALS LN
FTOB ) LTEHEL TH B 7E LB RAIENTED)
B FOFBEEThol, T, RITITZRVD, LY
TUABRE(SD) IFBF 707(12.7), ZF 695(12.5)Th
Y, MERALNA ST,

(2) BNV TTRF 4— Db I BT RS

TN TZAT =LY A S (3R 10) 2425
L Bl BT AT — AEEEOL )T AE S
REhoT,

4. WU E BT T AR DA R Dbk

BFHRELEDOE VLD EFIT - RBROF TN
FNEND/AEHEL- K 11), FuUsEsdE, 3t
AN ZA R MER, DBUVVERRDONIIHERRHE
RIZBWT, TWEDEZIT=858H0 ) 0 FRE,o
Teo Fo, R 12, R 13 OLFROWILFEHDL, IEA
APALSRUMER, DBWERRR OB RHS R
BT, IWEHEZIT-EEDY | 0K BRI ->T=, &
NI TAT A — BRI EZT - ERL ) Dl
BEoT,
' V. & &

RO PELED TN T TAT 41— NIHEZEDTEDE
NTETOFRE) -, ) ISP 1, L7z zT
A—MTRLTBFREFIVEL, BEEfickrotr
T AT A= ANIETT3IL28EL TUWA, B3
i, TREDOFLEORNLT AT —bHEHELHIT
ETFTT5I8Io0C, ZREFLVOEFFENLE
H1ED H ORI B DARERA R TS TOW20 T
72V LFEEL TV B, ) TS S ZONNER > TR



AR—VEESEESHRE £168-£1S 2014F78 FBERE
#6. MRIzAD R P LRRHMTEID (720 C0E>I T35 & [ 0E335] OBIE%)
B 5 ¥ Z F & B
Bz = b L A0 TE) NE(%) NE%%) ANE%)
TR TED
1 | fEECE D NIRRT 126(45.7) 185(62.3)** 311(543)
2 | SEREOERIE RS 125453y 105(352) 230(40.1)
3 | BEACHELREBEAD TS 5 68A7) | IG5 | 185(324)
4 | BLEZRFRARDEISEEATHD 91(33.1) 92(309) 183(319)
5 | SRR O EBE TS 117(424)* 56(18.8) 173(30.1)
6 | WEHSIHEES L TRV A D 8%322) 7926.5) 168(293)
7 | EORITHRATS 86(314) 79%26.5) 165(288)
TERRA AL T
8 | iy dARIcEh T ETLES 73264) (302) 163(284)
9 | EhEbHE LETBIZEOLDOTIIRNERDS 74(269) 65(22.0) 1390243)
10 | 20 2z 7= D CRAREE b7 015 69252) 65(219) 134(235)
11 | fTd L7z ciigd 3 54(196) 58(195) 112(195)
12 | preRcRECEE ANV E ST D 49(178) 49(164) 98(17.1)
13 | B W LR L CRAR ST UBT) | S8 | TH(138)
14 | BOLOEOEFEBF I AVETS 32(116) 44(148) 76(132)
15 | HEASEL 2D SOAREDTLE 44159y 2AE1) 63(11.8)
16 | #Ez bHEPRT AT B 31(112) 30(10.1) 61(106)
17 | srxbd = 0RYELLEZYTS 1969) 1964) 38(66)
EI 276(100) 27%(100) 573(100)

1) BT T TnE395) , EERsHLT 1Hve #3935 ) OFEeRMERNZ sz U=,

2) GEOBIGOZE RIS L=

3) Y*BUE, df=1, *3* :P<001, * :P<005
RT. AN AD R b L ARHRA
B R T

=) TESD) | bR | TESD) | b
B F 15130) 2n 13334) | 273
T F 146(30) 295 134Q2.7) 2%
2k 14.8(30) 567 1343.1) | 567
t BRE® P<010 NS.

* PRI

T ITATA—LIMET T AERIZOWCIIFERRICHEREL
TV VA o

R 2293, ANXBSRT 34— 55
\ZATEIL, R E AR AIB 59 L

RNATLEETIEL, BEIZFAD > T KD TZEDFHH
HohAZENE, I EEIIRTAAN (LT
AT A= LDMEVN) 1B &8 - B ThL D
\ZHA DRI R+ RETET, MENLOREELZT
RFTWNELTWD, FEHBOHE CiHE A 7R
TA—LDBENTHITENHEZGROHLN, ZHLIAT
B0GIELT, B8, FAESTEY, M50, FETIR,
ST BT NS, AT AT —b% ML
B LIFLERTNLOITENC BT L FHE
TG AT DI CRE e Z L ThoHIV B,

ARG PEEDTAAN A~ bDFCTRBIFA
EhRED IO BIBFECBE e FRET e Zé%
BAEINTZ) THY, RWT, [HIVEILIRWALSEEL
o), TR NESTEL T | ThoTe, A3, B ERR
SAAN P —DHELLTHEEFRTE RN HCE



AR—VYRBERAFNR 168 -%£15 2014678

£8 BATTRAT 4 —IBLAR b L ARHES

B B ¥
PO, | TR
Vv 3EF THASD) | P | D) | Gk
AR 14434) | 4 | 14243) | 15
LR 15128) | 19 | 13332) | 197
TV 16232) | 25 | 233 | 27
24k 15130) | 268 | 13434) | 269
OWA* NS. NS
L NS. NS.
o & F
BRSO | WEROAAE A
'L 3B THNSD) | ik | D) | Bk
T L{RE 13427) | 49 | mMoRs5) | 47
R 14629 | 203 | 13326) | 204
wAEHE 160G1) | 36 | 12023 | 36
24K 14630) | 288 | 13426) | 287
OWA* P<001 P<001
S E<eh<i &> >
18 % ftk
RO | TR
e 3B YEHSD) | G | D) | EEE
AR | 133D | 9B | 4685 | 2
L 14929) | 402 | 13329 | 401
CAFE | 616D | 6l | 12206 | 6
2k 14830) | 5% | 13430) | 5%
OWA* P<001 P<001
LR E<s<i E>tP>

* OWA : One way anova(— tECE S HIOHT)

BAMNARHY, EDFEREL T, HAFTLERTI2=)
—arBENDRIMPBEZ HNBEL TS, AFREDF
FEDHRATIHEVBLLA2VALREELT- ), T AL
SRR 12 EMBN LTI B DRSO KIND E %
%o A=l —iraBRAA B~ ORI AR AL
RUNERSEDTEDITLNELEZ D,

RTAARN AL AADIFREZ BRI A BN 2o
7o, SEFEELIZAAN AL~k 31 HEZE A 2

—28 —

RE#@RN

HHE13TER (F1SM) IcHE=033nbhl-, 20554
HREIBTFOFER, SBBRILFOEREN-T-, F
T2, REAAN AL SUMD [ Dbh T+ IR 25D
T DEIGIHEERLLNIERIT 18 EE (F22M) H
D, TATUIBWTETORFBEL, BFOO5WET5
BERBWIEBRGD T, T AAR RN BT
LA FORISORREED TR L2V VT, SRR
DHFEEDFE BT, REFLORFA, gk
EWDHFIZIBNTS, FHRICHESHTVS, 51,
REL, BRSO EMEER A0 ORI T
HELEZD,

P DREBRUTA AR AL SO I 250
2Te+IEFITOBD T | DFIE D ERL BT DI 5
MITOELNEHBRTZID 70.1% ThhoT-, ZOTHEDNT
O ELNED LI IR AAR AL U hORRBRR L
THIRMED 1203, WEDEZITFICLoTWEDIT
D TOBVZEN 353D, DEWNUHEZTTRRERD
FERNZ TR NAR AASUMEE  ETOBVE A (G
11~ 13 Z2R) 24 TH, WTbWEhEZRITT-ED
BRENZEAREITEY, WEDE ST BTt A
ARV AL N RS TMNC AN ARISICERNL TR E
PBEZB,

PEAOEN T AT — MEBED [ AR RA R
UMERIETOLVERE N, TR EBLOEOIENER
HbIz, T, BT AT p— AOESHRAA N
LRI NT A ARG B TOB AN
TRESFLTVBEVZ A,

FARZNL, AR A~O R IFERER 2557 (GeHdl) A3
STHRAOLITE 22V, ARBTG5
I FIREARR ~DFBIBRYRTEN W ECHY, —F, TH
FEE), RO 2 A TE AT, FIAIE, HEESTE
LOWVAERD TLEITEIONLE DO AR DI TENIEA
N RERBU TS R A3 2 0 02 R FEREAR R - S8
LT, EDZETHASTANARERD, BHRLUE
DTFERLOAEE RO AN A% BHELEEF,
DE DT~ D72 R AR ERIBIEE DU el
Ta,

O EWVWEHZEZITTRBR O B || BB
REEBA S S (3R 11~ 13 28) 2058, 68
AR COHEZH ToRREOZERNRESNTE



AR—VEBEREZNE $£165-F15 2014F7H

F9. HRNCAS L) o AOMER )

RE

=D

o

¥ B B ¥ % F 2 fk

g LR AN (%) N (%) A (%)
1 | HFLNZ LB LG bAgEE 200(730) 211(713) 411(72.1)
2 | B A2 L BRIV EES 175(639) 206(69.1) 381(666)
3 | AR LT LT ETAOREETE 178(645) 184(61.7) 362(63.1)
4 | BoHBko BERHS 151(547) 179(60.3) 330(577)
5 | b kicHT BRI 7S 162(589) 160(53.9) 322(563)
6 | HEFL TN ERD 140(51.7) 176055 319563)
7 | Bi#EsH-THETUIAEC Lo THENHS bor 152(56.1) 158(53.0) 310(54.55)
8 | HYDIPRIAZE RS TS ©145(53.1) 157(53.0) 302(53.1)
9 | BHDEITEZ - VNI ERBHSD LED 143(51.8) 156(52.3) 29%(52.1)
10 | #ORORS THENES SRS 118(43.1) _ 168(566p* 286(50.1)
11 | BHOREE Y ha—ATE BHT 14151.1) 146(49.0) 287(500)
2 | BanEEOEDICEHLTHS 125(4535) 150(50.8) 275(482)
13 | $BEORELIIBVEES 116(423) 143(48.1) 25%454)
14 | Bhnz e a2 T 0N 121443) 135(459) 256(45.1)
15 | WOBBENCN SIS L 5 LTS 385" | 123416) 256(44.9)
16 | BHEL CHENEHELHEIED ZENTES  DEEs® | 104350) 230(402)
17 | RIE0HONRE LB 102(37.0) 124(418) 226(394)
18 | B EBUTHBE L BHD 59215) 10(36. 16929.5)
19 | KSRl 5 £ TXD 79288) 165(289)
0 | DLVHBRESH - Thilt 5h5 57(208) 158Q27.7)
21 | FHLNZ L&D DD T & IEEICRA 65(23.7) 1410247
KHED N 276(100.0) 298(100.0) 574(1000)

1) LPUmrAD [ELEnE 0 Lido+HiEVyy oElEEElct L

2) GROEEOEWIRTER L=

3) «*HE, df=l, k% :P<001, * :P<005 #:P<0l

#10. BNVTZAT 4 —LbinbHRH LV T AES

AL g T -

&N 3F THASD) B *THEKSD) {1]:2
LB 61(13.0) 40 603(107) 46
TR 71.1(104) 173 69.7(11.6) 187
e saen | u | mauy | u

ESES 707(12.7) 237 693(125) 267
OWA* P<001 P<001
ZEH E<h<E BE<H<E

* OWA : One way anova(— ToHCIE 4T

_29_




AR—VEBEREFMTE 168 -51S 014E7E REW®
L. BTFPAEDN COREROA N 6 7.5 LEEE
BE | HARILAS | LUYTURE | BATIRT 4 | OLUVEA T SRR
N Sy MBA A — I8 s B
WEBRL 88(7.1) 04(12.0) 242(45) 166(155) 1513.1) 13133)
WedBHY | 18600) - | 722057 24248) | B/A9S | 1960 | 4G9 |
2k 105(83) 707(12.7) 242(46) 205(183) 15.1(30) 133(34)
LR P<001 NS. NS. P<001 NS. P<005
WEDAEL (WUHER R L) =284, VWUDBHY (W UHEZHTRERGY) =184
K12, ETFPEED UDFEROF NG 25 Hk
BE | HARARLAL | LUUZURE | BATIAT L, | OBUVVEA FE AL RIS
WL Y MR h=3 —LARR B TN
DB 99(73) 698(123) | 23848 | 210091 145(30)
weoHy | 2007 | 65038) 0248) | 510059 | 15208
2k 109(80) 695(12.5) 24(50) 239217) 146(30) 134Q2.7)
tHE P<001 NS. P<001 P<001 NS. P<001
WEBHRL WO UHBRIFEREL) =260, VWEHHY (WUDEEERSY) =204
F13. PEEDNCHFEBROEENORLHEE (2K
BE | HAARARLAL | LPYTUAE | BLTZRT 2HV R o3 ilL TEREATH AL
W ~u MR b= — AR R o
WL 94(72) 01(122) | 240( 1900177 14.8(30) 132(3.0)
WY | 19289 | 00(152) 275 | 8526 | 15029
2tk 10782) 701(126) 23843) 23002) 14830) 134(30)
tHRTE P<001 NS. P<005 P<001 NS. P<001

WEBRL (WUHEZFTERRL) =478, VWEoHY (WCHEZ RS ) =774

0, WU E S T RBRILTHRERIA N ASHWDENIc %
NTWBZENRER D, VW EHEZITT- &I U OE
ECHMIC L~ THRNG R BT LR FEShAZ L)
b, SHDBFHVETHD,

ABFFED PELED AN AR HATEND P TR BET
HoT=DIXEETED NTFHRTHITHY, RWVT,
sk ER 15| LT ENE NGFELEELE S
Do THBI I Thole, HAUTENDHF TRZVDEETH
ST=DIE T L IETEAIR A TE Ch -7 (K6 S H),
INombhbE, PEAEITFEHE T AN 23tz LT
WBZEDERITTEAN, RrEbdyDEELLZ0T
DR REICHFERE T IR T B ) & DAEEL 2D
1, TGS TR ~OSABNYLEL E2 5, TR

_30_

BIRHLERIT BN T AT 4 — LAEEEOFTAEL, 1HHE
BIRHS S XEV 7 AT 4 — MERED F S DL
BOLI, ZhbblY, BV TTAT — AR EDS
T IIAN AU R R B B2 % FTREMED ST
SHTzEV 2B,

AP DOFEAEDL DT R TS T A b
o, LIV T AEERHZLNRNZ LT OVWTIE,
AL ZICDRESOY, BASLP IZ Lo Thifiea
NTND, ThHDHELAFFROFERIZT—FL QO DE
WD, £z, BT AT 4 —LBEWERL YT
ABENIENRRDLNT, ZOZLIZOVWTIL, RERS!
O EHRIZERELTRY, AT TRAT(— ALV
VAEDEDBEIFEEICBOTLRDLNAILEMN




AR—VEEBEEFIME £16E - £15 2014F7R° [REFRY

MR CaET,

SEIDFEROAFRAOIEREARIEL THDHE, (KR
LIz LT, LU R OS AAR AL~ T
I I AN DT, DEVEREITETDEDE
BETHY, VT TAT — LR TR L BT
DI BEER CHHIENTDEIT,

RS2z R LT, BAT AT —20OEWE I
ANAR AL b OETE DB MREREG IR L2358
Bz, BT mAT 4— AOEE IR TE
BEMEL, BT ZRT — LR E TLTEEATRL
TENSEREOIERTED b, Fo, BT AT 4
— ADENEIIL DU AR ERNE NI LD LN
[

ERL3IZRL T, Wb ESZIT T ERROHLE IR
ANAR AL R0 MRS EL, (BT TE
FLAZEDFRDOLNT, T, WUBLNEROHIE
DENTTRTA—LPEERR THLI LY FEO I,

LLE, A TIL, BT AT f—LERFAAR R
A, BAT AT f— B AN AR TEY, BT
TAFf—LEL VNI A, BT AT f—BEDBU
LRUABEOSNE ORI BEEN RO LI, Zh
LY, BATT AT p—LEEDBILIV I A M
HITEERY, ot ARRL A S OERRRO D RA Y AR
AR TEVE R I A ChHDFTREIE A RSzl a
Do

AHZEI AR R CHY, BRI ERERE
RUIZEIIE A2V, BICKFE, BBRECHEZTT-
TWAZEMD, KEE, BEtE, P3EHRL TALN
DESLON, KEELTRON, PRRAEZT 2D
DEFETo K TFECTHD, 5%, T AL RET
AN IRROEEPVELEZ D,

V.EN

AEGEY, PEE 574 £ERMBITORNVTTAT4— 4
EHFNIL DU R, S AAR AL AR RRRAR A
R TENE DEEELBAG ZTHLE0IZ, WEDBIZ
BER T NLOER IR TOADDREAIT), BT
DHIREET,

(1) AT AT —AIHER RN TETFOERE
<, LN RACIIER A LN Do T, BT TR
FA4—LOE FEOL PN T ARERR Tholo,

(2) FF AR A UMD P TERLIFZROEN2TZD
B EBRECRE R SBE e EEErEnIT

HY, Fbl-obhvofc+IERIT LD o7e | ETHRAA
AL RUNETRENZOE WU DS T8N D) T
BT,
(3) T AAR A XU TR AONT, 26
WERUABREIR L FORBREETHo, BNV TTA
T 4— WMEBETH - REELORTAAN AL U NDEDZ
, ¥z, [OBWREIBED 2T,
(4) BT TEBNO P CIEMEE CED NITHK T2
DELEETHY, EERHATEIOF TIIMTL T 55
IRIVTECLE SR ER Tholz, IR AT
MIBFOFRERETHoT-H, HBARHTENZIX
Mol BT T AT r— LEEE IR AL
ITFENDOEENEETHY, BT AT —MEREHIH
R TEE 4 5 BIE S ER TH T,
(5) DEVWL D ZH B DI HE DRI AAR A
RUh, DBWETHRRER NEBRIXIATEN I LD
ERITT-RBROTRWEIVERRTHY, BNVTTATH
— AR DE ST BBROLWEO T IEERTH-
7es
PLEOEIREY, BN T AT —AEESEOZ S
LU= AR LIZERBEEDIT, AR AL
DR T2 AN A TR B2 Th DT
REME RSN E 2 B,
<ft@>
ARZRO BEGEZEBER EE, AEICTH ARV
7N BB OB SR E P FERR A,
AT ERT L E R PR (BRSSP FHAER)
AEBRBEEICTEELAEL BV ET, ¥, 77
—hOERAENUZZ RNV W R BE S EE TS
RGO A E I LR L B ET,
ARG R REZ B R OER (5
IR 24-12) 23217, BUEFEERFEOREEITER O
ERTCIToTob O THhD,
VI. BE 3K
1) SCHEREAE (2012) « Pk 23 SRRl \REAFEDO R T8
SAFRE FOEMECETIREIAREE,
hitp://www.mext.go.jp/b_menwhoudouw/24/09/1325751h
tm
2) )1 | JHAHER (1996) : T4 7 A% T E B A B R
B, BEEELTA 7 AN EEERL TR (KYB HF
e, )IEEER . 11-28, BAiaRE, HOX
3) )1 [HBEEER (1996) : /L 7= AT 41— (AL 25



AR—VEERESME £16% - %515 2014E78

Th, WEEEE SR, FRBE3A S, Nob47, 6871
4)Masten AS., Best K. & Garmezy,N. (1990) : Resilience
and development : Contributions from the study of
children who overcame adversity, Development and
Psychopathology, 2, 425-444
5)/MNEHET], PERFL, &F %, RiEHIE(2002) :
FHT AT 72 A EDE DI EED &8 O AE
P, FErPEEE I REDIERR, AV BT,
35(1), 57-65
B) BEEBAH LV (2003) : PFAEIZRITHL VYT AL
TNBORSE, A\ GRRE, 55632, 243252
7) BAKGERET, $REAT, HRILGE T, FIHET(2009)
(PFEEDL ) T AL ATERILLORSE, AAEK
BrEaEk, 60(5), 461471
8) HF T, REME—(2010) : LIV RE E MU
&, M5B, = — Y7 HEEDOBIE, KERF
REFLEIERBFH R ¥ —HE, $%,
67-79
9) EXE, fHawE], RIS, A R8T, BT,
ARERPER, SPIFEEE, R (2013) ( KFEEDLY
VAR 5 2 DB RIZEET 2%, 28
A3V, EIREE, BORME, BT EHICERLT,
FHEFARGERISE, 37(1), 3-17
10) RERFER, AHAEE], BEEE, SHIE, ARMER, 4
FHEC, @TE— VHEE, BigEN, B A
EEF(2012) : L DU ADR AT FEEED
AR AR TEY, TR T b, JEAARRA
AUEDORTE, FHFEFIRERGE, 36(1), 2941
11) AREREA, AR, AR EER, BT iRk
R, TEHEEZ, BigERQ013) mREDLYY
TR, BV T T AT — AERE AR AL, A
e ASHATENE DOBSHE, AR —VERRIEFHTR,
14(3), 117-129
12) 7 (2001) : R AARNRARCRREE, LHEHEIER
ERI CHEERE, HERE), =2t B
H, 4-8

RERN

13) FRAGIEIR (1996) : AR AP TENZ L AR ETFEA,
AR RARPMLATENRRE, B TEIRIEE BATRE
LIERE, AF AN TR, B, 20-22

14) AT 5 (1969) : Self-image DHFSE, HAHE LEEE
=, 5 1] EReESFERA I, 280281

15) ) 11FRA, )13+, o2, sk, B8
B, BHEE 002)  BEHO LT TRT 41— 4,
AN ARHLAZ )V DR LRI T DRELE, 7
FEFRIERFERIZHRE, 101), 8392

16) )| |[[HfREA, BHEE, WA (1998) /I REED
EUETEIE BN T T AT — L EDOBHR, HANRE
Ak, 45(1), 15-26

17) Tetsuro Kawabata, Donna Cross, Nobuki Nishioka and
Satoshi Shimai(1999): Relationship Between
Self-Esteem and Smoking Behavior Among Japanese
Early Adolescent :Initial Result from a Three-Year Study,
Journal of School Health, 69(7), 280-284

18) BEHTE S (1983) RBAIS iz BTV RBIER B
( A AFERR) DYERE, BB LIEREERISE, 31(3), 60-64

19) K+ 2mA(1996)  FREEF BT 574 7 AF
WDFERE, FEDTRL DD, THEF/2b 0%, AR Rl
T, 38(1), 59

20) ¥EAH1 (2005) : AL H— LU T ABHE, AR
REANAZR, F A=Y R, AT, 182205

21)FERTER, EHEE, LXK RSER, £71E
T, FIRAEE](2007) : PEEDI AAR AL R E
XAATEN BT 2%, BaEE AR
Z—#EE, Vol 6, 3-14

22) 418V (1989) : AR A L5HATE, ERE- fERLHE
Z(P)IkK=, REERR, Bt 50, 8-21

23) EkERET, TR/KIRNG, FRENE, Vol (1999) 1K
BEOBAETLE LT DEFIALLEREREL
DGR, EBERFHEFHLE, B2, 48 =,
315-323

(SH 201443 A 31 A)

_32_



AR—VEEREFME $168-51S 2014F7H RERYL

Effects of Soybean Peptide, Water-Soluble Soybean Polysaccharide, and
Calcium Intake on Bone Metabolism and Body Composition of Elderly Women

Ayuko MATSUSHITA', Shigeji MURAMATSU?, Masatomo NAKAGAWA?,
Yukio KATAOKA®, Ttsumi KATAOKA* and Toshimitsu BABA®

'Sagami Women’s University, *Chiba University, ? Takarazuka University of Medical and Health Care,
4 JSSPOT, *Fuji Oil Co.ltd.

Abstract

The present study was undertaken to investigate the effects of a simultaneous dosage of water-soluble
soybean polysaccharide and calcium on body composition and bone metabolism of healthy elderly woman.
Twenty-one healthy elderly women volunteered as subjects. All were regular walkers and did not take daily
calcium supplements, either pharmacologically or as part of their normal dietary intake. They were divided mto
three groups: Placebo (P), Soy Peptides (SP) and Control {C). The SP and P groups ingested drinks daily (after
supper) for 3 months, with body composition estimation and hemanalysis before and after the 3-month experiment.
Compared with initial weight, the average final body weight slightly decreased in C and P groups and slightly
increased in SP group, but there were no statistically significant differences between groups. Basal metabolism
significantly increased only in the SP group (p<0.01), but there were no significant differences among the changes
in three groups. A significant decrease in %fat was found in the SP group (p<0.0.1), while slight non-significant
decreases were found in the both C and P groups. Muscle mass in the SP group significantly increased (p<0.01),
and the increase was significantly greater compared with that in the C group (p<0.05). A remarkable decrease of
NTx was observed in SP group (p<0.01), while slight increases were observed in C and P groups, with no
statistically significant difference between the groups. The extent of change of NTx in SP group was significantly
greater than that seen in the C group (p<0.05) and P group (p<0.01), respectively. A slight increase in BAP was
found in the C group, while a significant increase was seen in both P (p<0.05) and SP groups (p<0.05). (J. Sport
Sci. Osteo. Thera,, 16(1):33-40, July, 2014)

Key words: Soy peptide, Calcium, Elder women, NTx, BAP, Locomotive Syndrome

I. Introduction locomotive syndrome. Sarcopenia is presumably

According the “Annual Report on the caused by an insufficiency of energy and protein.
Aging Society,” ¥ the percentage of the population in Older people sometimes suffer from malnutrition
Japan over 65 years of age (population aging rate) in even with a well-balanced dietary intake because of
2010 was 22.7% (e, 1 out of every 5 citizens is declines in nutrient assimilation. Obviously, protein
elderly). According to the report, it is expected that is an especially important component of muscle,
1 in 2.5 people will be 65 years or older, and 1 in 4 Therefore, we paid close attention to soy-peptide,
will be 75 years or older by 2055. Locomotive which has been reported to be a nutrient
syndrome is a significant problem associated with comparatively easily absorbed. Soy-peptide, which
an aging society. It is defined as a high risk for is produced from soy protein by enzymatic resolution,
impairment. of locomotion resulting from age-related has been reported to have several physiological
changes in bone, joint, and muscle, and often functions, such as facilitation of muscle hypertrophy
requires assisted care. Sarcopenia, defined as and inhibition of skeletal muscle degradation®?,
significant age-related loss of muscle mass, 1s amelioration of lipid metabolism abnormality*?, and
purported to be a principal factor in the onset of hypersecretion of growth hormone?.
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Osteoporosis—one of the factors associated with
locomotive  syndrome—occurs commonly in
postmenopausal women3?. Tt has been reported that
active intake of calcium is an effective way to
prevent osteoporosis, and that calcium intake has a
significant, influence on bone density!®1). However,
the effect is especially apparent in pre-menopausal
women!?, perhaps because of an age-related
reduction in calcium absorption. Therefore, it is
hypothesized that single dose of calcium will not
have a significant effect in preventing osteoporosis in
postmenopausal women.

It is well known that vitamin D
Peptide  (CPP)*¥—which
peptide—facilitate
absorption within the intestines. Furthermore, in
recent years it has become clear that water-soluble

and
Casein-phosphor is

casein-resolution calcium

soybean polysaccharide ¥ promotes the absorption
of calcium.
Therefore, this research was undertaken to
investigate the effects of simultaneous dosage of
water-soluble soybean polysaccharide and calcium
on body composition and bone metabolism in
healthy elderly woman.

In this research, NTx (cross-linked N-telopeptide
of type I collagen) and BAP (bone-alkaline
phosphatase) were used as an index of bone turnover.
NTx, which is shown in a molecule of Type I collagen,
is used as a bone resorption marker. On the other
hand, BAP, which is an enzyme existing on the
surface of osteoblasts, is used as a bone formation

(osteogenesis) marker 19,

IL. Method
1) Subjects

Twenty-one healthy elderly women volunteered
as subjects for this study. They were all regular
walkers and did not take daily calcium supplements.
Written informed consent was obtained after
research procedures were explained. Subjects were
randomly assigned to three groups: Placebo group
(P), Soy Peptides group (SP) and Control group (O).
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2) Test drink

To formulate the test drink (100 mL), soybean
peptide, erythritol, soybean polysaccharide, calcium
lactate, acidifier, perfume and sweeteners (sucralose,
acesulfame potassium) were
amounts of soybean peptide (Highnyute-DC6;
manufactured by Fuji Oil Co., Ltd), soybean
polysaccharide (Soyafibe-S-DN; manufactured by
Fuji Oil Co., Ltd) and lactic acid calcium were 5500
mg, 1900 mg, and 2308 mg, respectively and the
test drink was adjusted to a pH of 3.75. The placebo
drink was formulated as follows' powder starch
syrup, erythritol, calcium lactate, acidifier, perfume
and sweeteners (sucralose, acesulfame potassium)
were combined and adjusted to a pH of 3.75.
Calcium lactate quantity was the same in each
drink, and powder starch syrup was adjusted to
6658 mg so that total energy intake was similar for
each drink, During the study, 100 mL of each drink
was consumed daily.
3) Experimental schedule

The SP and P groups ingested drinks daily (after
supper) for 3 months, with body composition
estimation and hemanalysis before and after the
experiment. A “single blind” test design was used
(subjects were not told which drink they were
consuming), and—with the exception of drink
intake—subjects were instructed to maintain their
normal daily lifestyle. The number of daily steps
was recorded with a health counter during the

combined. The

experimental period to measure changes in daily
physical activity. After supper on days preceding
pre-and posttest data collection, subjects were
instructed to ingest mnothing but
Measurements of body
hemanalysis were made early in the morning on test
days. Body weight, fat percentage (%fat), muscle
mass (MM), and basal metabolic rate (BMR) were
measured with a Biospace Techology DF 860
(Yamato Co., Ltd). Hemanalysis measurements
included calcium (Ca), albumin (Alb), urea nitrogen
(BUN), creatinine, total protein (TP), cross-linked

water.

composition and
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N-telopeptide of typel collagen (NTx) and
bone-alkaline phosphatase (BAP).
4) Statistical Analysis

Simple descriptive statistics (means = standard
deviations) were calculated for variables of interest.
Paired student t-tests were used to test pre-post
within-group differences, while unpaired student
t-tests were used to test between-group differences A
probability level of p<0.05 was used to denote
statistical significance.

IIL. Results

The number of subjects, and the average of age
and quantity of walking (number of steps per day
throughout the experimental period) in each group

are shown in the Table 1. Groups were similar in age,
and there was no significant difference between

Table 1. Average age and steps in each group.

Groups Age (yrs) steps(n/day)
C group (n=h) 61.4+266 9096.9+409.29
SP group m=8) 60.3£1.79 7766.34643.18
P group (@=5) 61.4+145 8381.84957.67

Each experimental group presented C(control), SP(Soy

peptide), and P(Placebo) group, respectively Data was
presented as mean *+ SE in each group. There were no
significant differences in the steps among each group.

groups in the quantity of walking.

Physical characteristics, basal metabolic rate and
biochemical parameters are shown in Table 2.
Compared to pretest values, the average final body

Table 2. Physical characteristics and biochemical data.

Groups Pretest Posttest Difference
Body Mass C 4796 £+ 2003 4768 + 1828 028 + 0329
(kg) SP 5083 =+ 2.080 51.03 = 1945 023 = 029
P 5264 + 2466 5230 * 2302 038 * 0258
Body Mass Index C 2080 = 0640 2066 + 0.507 014 = 0144
(kg/m?) SP 2103 = 0631 2111 + 0577 009 = 0.129
P 2219 = 1186 2203 = 1.100 -018 = 0110
Basal Metabolic Rate C 10978 = 30.00 10984 = 2858 06 = 594
(keal) Sp 11235 = 2686 11369 =+ 24.98* 134 = 304
P 11550 + 33.04 11568 + 28.60 18 + 623
BUN C 1824 =+ 1724 1520 =+ 0559 304 + 2039
(mg/dl) SP 1546 + 1376 1556 + 1.155 010 + 0619
P 1740 + 1676 1696 * 0956 044 £ 1137
Creatinine C 066 + 0024 070 + 0032 000 £ 0000
(mg/dl) sp 068 + 0025 068 =+ 0031 001 + 0013
P 063 = 0025 064 = 0032 003 = 0025
Total Protein C 736 + 0121 738 + 0201 002 = 0.153
(g/d) SP 739 = 0081 750 + 0.159 011 + 0120
P 758 + 0.157 758 + 0111 000 =+ 0.124
Albumin C 456 =+ 0.108 450 + 0122 006 =+ 0081
(g/d) SP 449 + 0048 451 + 0097 003 + 0073
p 443 + 0067 439 = 0079 004 + 0078
Ca (B 958 + 0.193 946 =+ 0.169 012 * 0124
(mg/dl) Sp 936 + 0089 946 =+ 0.071 010 = 0073
P 938 + 0088 933 + 0124 005 = 0094

C=control group; SP=soy peptide group; P=(placebo group. Data are presented as mean = SE.*=significant pre-post difference (p<0.01).
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mass was slightly lower in the C and P groups, and
slightly higher in the SP group, although none of the
prepost differences was statistically significant.
Similar results were noted for body mass index.
Posttest basal metabolic rate was increased
significantly (p<0.01) only in the SP group, but there
were no significant differences among the changes in
three groups.

The change in %fat is shown in Figure 1. A
significant decrease in %fat was found in the SP
group (p<0.01), while slight non-significant
decreases were noted both C and P groups. There
were no significant differences in %fat among three
experimental groups.

The change in MM (kg) is shown in Figure 2. The
posttest MM in the SP group was significantly
higher (p<0.01) than the pretest MM, and the
increase was significantly greater than the change
inthe C group (p<0.05).

The changes in NTx and BAP are shown in
Figure 3. A statistically significant decrease in NTx
was observed in the SP group (p<0.01), while slight
increases were observed in C and P groups, with no
significant differences between C and P groups. The
extent of change mm NTx of the SP group was
significant, compared with the C group (p<0.05)

090 1
0.80 |
0.70 |
0.60 |-
0.50 |
0.40 |
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« Muscle mass (kg)
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Experimental groups
Fig.2. Relative changes of muscle mass (kg and %),

and P group (p<0.01), respectively The slight
increase of BAP was found in C group, while those in
P group (p<0.05) and SP groups (p<0.05) increased
significantly.

IV. Discussion

The results of this study show that muscle mass
increased, body fat percentage decreased and body
mass was maintained in the SP group. These results
suggest that soy peptide was effectively incorporated
into metabolic pathways by the benefit of
comparatively faster absorption of soy bean peptide.
Maebuchi et al.? reported that higher concentrations

Experimental groups
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The left figure shows weight changes (kg) and the rightfipure shows percentage changes (7). C=control group
SP=sov peptide group ; P=placebo group. Significant difference (p<0.05) between C and SP groups in each figure.
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Fie.3. Relative changes of NTx and BAP.
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eroup: p=placzho zroup. Senificant differences (*p<.05) were found betwean C and SP groups (1 <0.06)and
between S and [ groups (#¥p <001 )inNTx and detween C and 5D groups (¢ <0.05)in BAD,

of amino acids immediately after ingestion of
oligopeptide derived from soy protein were found in
healthy adults compared with ingestion of soy
protein itself and the quantities of amino acids
absorbed were also higher They confirmed,
furthermore, that higher concentration of amino
acids in blood were mostly observed in soy peptide
ingestion even compared with a solution of amino
acids similar in composition to soy peptide. This
advantage of prompt absorbance of soy peptide
apparently increases the amino acid concentration
in blood, thereby increasing the amino acid pool and
consequently resulting in greater muscle mass.
Furthermore, it has also been confirmed that muscle
damage after physical exercise was suppressed more
effectively by ingestion of soy peptide compared with
ingestion of soy protein in healthy male adults®.
Muramatsu et al. (1994) observed that constant
ingestion of soy peptide in daily life resulted in
improvements in muscle strength and power in
male athletes?. Although the results mentioned
above were obtained from male adults, and from
male athletes, the present study confirms that soy
peptide ingestion results in an increased muscle
mass in elderly women. In other words, it can be
said that soybean peptide is a useful form of protein

intake to maintain and increase skeletal muscle
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mass in elderly women. Furthermore, it is suggested
that the increase in basal metabolism may be
responsible—in part—for the decrease in %fat. This
increase in basal metabolism, determined by the
impedance method in this study, seemed to be
related to the enlargement of skeletal muscle.
Another mechanism may be that the ingestion of
soybean peptide stimulated the sympathetic
nervous system, which presumably promoted the
increase in lipid metabolism. The data reported by
Saito!? showed that the epinephrine concentration
was elevated in the blood when soy peptide was fed
to rats by oral administration. In this study, the
ohigopeptide derived from soy protein is
hypothesized to have increased fat metabolism in
the same way.

Adding calcium to experimental drinks seemed to
be very effective for osteogenesis, because BAP levels
in blood showed a tendency to increase in the C
group and significantly increased in the SP and P
groups. However, the increase of NTx in blood was
also observed in P group. It means bone resorption
also occurred simultaneously with bone formation.

The significant decrease of BAP in SP group
suggested that bone formation seemed to be greater
than bone resorption. In other words, it can be said

that it is desirable for maintenance of bone quantity
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to ingest soybean peptide and soybean water-soluble
polysaccharide at the same time with calcium. Shiga
et al® reported that when caldum and
water-soluble soybean polysaccharide were fed to
rats (gastric resection), the amounts of calcium
absorbed were significantly higher than in the case
of a single calcium intake and the decrease in hone
mass was suppressed. The results of this study
suggest that water-soluble soybean polysaccharide
intake also promoted calcium absorption. Therefore,
serum calcium concentration increased in the SP
group. It i1s generally recognized that calcium
concentration is regulated in the blood by calcitonin
and parathyroid hormone, and calcium absorption of
the bone leans exactly, and considers that a release
of calcium was controlled.

The results of this study suggest that the
simultaneous intake of calcium, soybean peptide
and water-soluble polysaccharide may result in
enlargement of muscle, acceleration of osteogenesis
and depression of bone resorption in elderly women,
and that an improvement and/or preventive effect
can be expected for locomotive syndrome, which is
regarded as a recent serious public health problem.
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