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Abstract

Muscular function in older people has been investigated in various fields, such as kinesiology, physiology,
biochemistry, etc. This paper summarizes previous reports, examining the following points of muscular
functional characteristics: functional decrease with aging, cause of muscular decrease, trainability of older
people, and the importance of resistance training. Both the morphological and functional characteristics of
muscular function in older people decrease with aging. However, it has been confirmed that muscular function
can be improved by resistance training in older people. Although further research determining more useful
training procedures is necessary, weight training, which can delay functional decrease with aging, is

considered to be important.

Keywords: muscular function, aging, trainability, older people

isEe, mE, FL—FEYT 4, BEE

1. BikeomB it

BREOHHIT—ARICME IS > TIET 5 2 &5, 2or
INETOFRICIVBALMIER TS ¥, Larsson
et al?OBWEICINiIE. KBUBEGOHHRERNIT 2001
BN (ERUERKTN). BOF L (SFEERK
fA) &b 20 BRETHKRL, £0% 40 RRET
HBRA—ErEFORLERT (K1), ELT, 50 = ¥r
RSB BFHETORHANEEZITRY . 60 z
ERIC22E 20 RROFHAHLHBE LT 25 15 35%E & 1001
FTFsLENnTW3, £/, Calmels et al"tX. 44 EH
& 87 ﬁirm#& 106 4 O BB R - JE dh O HE M s e BREBAWH
E—7 b7 ERELIER, 60 RURTHERHS or o BEER 60/sec
DETHEBDLNELBEL TS, AEAERRIC e w180/
BhomBELEZRFMLEBRILIED "OHRICENT 0 L oy
LoEBA. BHAL bIC 20 BRATETCREEERLE 0o 10 20 30 4 0 € 70
H. DBONLWHMAITH Y . S0 BB ET TR ™
BREL B L, BHAORBHEICHTS 70 ROE % B1 FERicHd KREREOHHOELL
HET 5 e, BHETIE 29%. ZHETH 37%EBTFL, — (Larsson et al.® & ¥ Ek¥r)
1 ERKEHEFFER BIF HEFEHL Kanazawa University,Faculty of Education, Professor, Dr.Ed.
VSRIEXE BF HEFEL Kanazawa Institute of Technology, Assistant, M.Ed.

(5)

NI | -El ectronic Library Service



Japan Soci ety of Physical Anthropol ogy

54

(6)

BALEANBERE

(A) &S
[ 100
—
90
cal "
R -
&l nr REME U
ok ) AN
1or A e BEEY
0 1 1 1 1 1 1 1 ) 0t N ﬁﬁiﬁiﬁ‘ﬁﬁ
0 10 20 30 40 50 60 70 80 +ERESL
(8) ®BH aof
160 - (%)
140
reor 100 [
:‘ 100 o
2 i wt
E 80
sor 80
40 }-
20} nf s a N ,
Kt ., REME
0 [l 1 1 1 1 1 ~ A A
0 10 20 30 40 50 6 70 80 60 *'?.:‘\ Y ;‘i‘*ﬂ“@
B () N AR
50 . ®ERESL
N
B2 FiCHd BN ERBHOEL « RELY
(BAEHN X v ER) (%)
B3 $h7XFOREBOMEBIC X SE(
(W EETE" X 0 ERD)
101 1000
100 ~ [} gm_ ° .
- L ] [ ]
800
| *
[ ]
700 - . A
§ 70} 2
NE - 600
E - ol
E sl =
a {8
i8 B 400 |
[ ]
30 . 300 -
[ ]
= 200 - R
10 L i L L 1 L L J 100 ] 1 1 ! 1 1 t |
10 20 30 40 S0 6 70 80 90 10 20 30 4 50 60 70 8

R (%K)

K4 Mm@k A RIESomEsEaRoTL
(Lexell et al" X v {E()

5  ESIZEE D SHMAUIE T O iR R O L
(Lexell et al'” X v EX)

NI | -El ectronic Library Service



Japan Soci ety of Physical Anthropol ogy

55

AT E— i EEE DR

F. EHHiEThTh 45%, STETFTLTWHZ &M
HESHLTWS (K2),
XBEENT A POBRERATY (K3)., #Ho
ETRILBHPIVOIZHL, BEEHHROSOEHHO
BETREIKRELFICEETEOBMBEY (ZHED 60
BT, BEKCORHKILIE — 78D 50%LLTF),

INLOWETIX. SEA. BAAZHDT., HH
320 BREEC—Z7CMBICHESBETERRICHY . 60
BURICEDETEAPEEL 2D, o, HHPH
DELL, HOBEOBWIC LV ETRBMNELD LE
Abhnd, HROBELY, hiC L 2BV L T,
MBZESHBHOEBETIBEHLVEEOFNBEAETDH
BETHRELHDN, ThoDEVWEHELEZD
PEMCELTE., REXS»h, HoFEARROE
WIREDPEELEBEINATWS ", HOBMICL5E
WIZBBL T, BHOETE OB LHBEL T/ E
WZ e, K- ESOFAHETREEZETHDIZ &,
HOBBEICEZEWVICEAL TR, BEMICXKE2HAH
PRBTIENOBETHEETHIZ LR UMKERBX
NTHEY, Zhbitix, BEARBKBT2ERBAED
BOWAKESBEELTWEEEXLNRS,

¥, BREOHHIMBIZE-TETT S8, &
BRI, MBI TEAERKELS RBIET
Hb, XBREOURNTAIORBREYRTH, FHEH
BOEERENMBICHE > THARTIEBICHB, =
DZ LT, BBHEICK L TEHOEEL V-T2l %
EHILEATHZERRGREEIBENHDIILEERE
RLTBY, +HCEBZ2LOILENDHDIZ LEFR
LTW3,

2. BREFICBTAHMAETORA
BHABETT2REO—>2& LTHEOE Y BT
b ™" HROBLELEZOTERERIIGRERD
BOBLUBREEB LS TS (K4, 5),
Lexell et al.” iXINER 12 £ 5 SR 55 D 55 BREES0 15 R ik
HEEEOBM L 28B), HEOBLIMEIFED HAH
BToOX2BERO—DTHDILBEL TS, Fi=,
BAEEA P13, HEFEHEN 20 10 SORETHSL
DB, 60 MURICELLBYI T L2 8
HELTW3, ZhboDBHErmEmiEEs L OHRMAER D ME
BRBHAEOEZNLEHULTWAR I bbb, HE
DOBVBHHAETOERLFRLELX N TV S, Young
et al™iI, T0ORE 0 BOHBYEEH- Y OF A
HERRNZ G, BRICEIB3HHOBETRGHE
BOoBIVBREO—2LBRTWS, MxT, 70 &k
L2200 BABHE2HRIIToBEES®EN & KRBRIUEE
HEEEEOMFRONAE T, BESHBRENIL 70 AN
20 BARED L IRNETFLTWBICHLEbLLY, KRN
BRI 25%0E DI+ &S, BREFICBNT
BHBIVHAOHFRETORBENRRENZ L ERL
T3, Thbb, MBCEVHRICEBRLTHHO
FHREFTLTETTI2WHEEERB L, &2, B
RAEIMIBIZ > THHREDO K I ICHE TRBIRHAZ
EEPEEDID, EHREINBOREYRIZTIR
WIZERBEINRTWS, Zhit, BREICBWTHE
BRECBENEVEIIETHIEEBU 2 EORIEM
DETHEETHIERD—DLEZLNTNS,
. BAETOLS —H>0FEEE LT, BERE
HROBETHAELLN TS, Moritani & Vries™ tX 67 ~
NHEOBKHECRIBOHF A L—= 7% 8 BAME

(A) BEhins (B) EEhIRKE
7,000 - 7,000
6,000 - * 6,000 |-
L
5.000 5,000 |-
[N o P
E 4000 * o ° ) o
x So, s ° Py
~ Cd . °
.
i 3~000F . . * e
& . *
B 2000f* * 2000} * . °,
.
1,000 1,000 -
0 1 1 1 1 ! L 1 h] 0 1 1 ! 1 1 ! 1 J
10 20 30 40 50 60 70 8 90 10 20 30 40 50 60 70 8 9%
K (&) =R (&)
B6  Inmiz D AMUIER OB L CEFRMEY A XOEL (Lexell et al™ X ¥ #EX)

NI | -El ectronic Library Service

(1)



Japan Soci ety of Physical Anthropol ogy

56

(8)

BEERAFFRE

LR, BEE T 18 ~ 26 BOEFICHEL,
BIEXELY bHEMRFOXERH IR EICKEL T
MLEZZEZ8ELTWS, 7, Brown i3I e &
bICEBBMERELTAIZLEHELTRY., 20
LI RHBEROEANEHHREROESEMBEKD
BRI BEEXDLEZLNS Y,

IOXIIC, BlETIX, EHRkLIXRTSED
Sa—urAEBRL. FICEGREO LV BIRN L E
B, BHRBRICLII2GREBROEBLOBEZ Y, B ERES
BOEHEROBOIR L&, HABETT2LE
zZohs"™ (Ke6),

3. BEREOIN —FEYT4—
EBHBEOT TCLHAPH /AR EOHBEITR
FEBICRITO2HL OBEXITLECHEDY2EDL,
IhEHD—FEAECHFZELEZY, TEDLELVTS
Z L iX Successful Aging I KX BT 3¢ELLN
5, BEBREEZNBELEFGH IV —=C OB RICHE
LT, RELBHRECEELZE T 28BEICOVT,
INETITHEL ORENDH B ", Grimby et al.” i, 78
26 84k (FI4ER 813 + 0.6 %) DHBNESHD
BOWEBHEERE A ZHNRICE 2 ~3EOHH FL—
=7 (Cybex DH LTV Kin-Com IZ#HWTOERS
AEE (30 BLT 180deg/s) KX BMBE FL—=2
7) 25 Eyvay (56 ~77H :#¥9EH) #HL
o PU—=U 7R CHBLAKER, KBNEGFO
HETE Y %A BICHML (FdkErmiicizEl
2U). EREMBEDIIC 10%, BIREMG A 13 ~
19%DFER2EMBROLREZ L, BLU. #E S0
ElOSEHEEFINECRELT. AL bRMELEZ &
FHEL. BONLERE CTHoTHL. HbL—=
VIR BTIHREOURBENRBOOND I L ETRBRL
TV %, F7-. Fiatarone et al™IX, 86 ~96m & V9 I
RmBOBLEexdRic, @3 BOFHIL—=7
(80%IRM DEEDH¥ I - % T%8EX1kEy bX3
Bl/B) % 8 BRI L7k R, KB UY A by m
145%D AR REMER L, HWHBRBICBET S IRM OfF
BIA% ML 7= Z L2 BEL TS, Z0fic .80
BULOBHEL*ERECLEFH I L—=v T HE
BT ARESBRESL TS "7,
INODHETIE, BHECLEMARG AL —
ST ES>THIHOREVBHMB/TCEHFRARLETS
e, TOR, BEHLRBRICHAMECIEGBRMED
BROBRKBECDZ EBBEINR TS, bL—=
YI7HBIXAR. BE. $IMICKTET 528, Fiatarone et
A®DE I RBAEO ML —=V TAHERAVWD LY
LbPRECHRMEOAMEBVATN FL—=v PR
BENETSD Tsutsumi et al. POHELHH . DEEHFE

DB M —= TR EDBENE L —= IFHR
CERETEBCODVTREFALICER TV AW,
o, Wl "HERLGEEREOTHRG D EHH
== T ONWTREL, UTFO3EEZH/ELT
W5, OREMLHEEREORBERHB L OB
BEOHBRIICOVWTHELLER. SR LHEE
BEOTHEHBHETRELL., A LHEORHE
BHIBITERAZBETIEI 2 AEBICH-T-, OF R
OHEEBECRHTHITHRBEAIL—= %A L
TOEBREL, EBHREEZERBLR2VESICHBL,
BAHWE, BITAEC—FoXE. EBRAROKESY
5 ECHEDTH-, @ THHFEAHBMITIICHEITR
v— K, RREERNOYEBCHFELTWE, £LT,
UtoZ éromilHEEREOESREICIIHN
bo—= 7%+ R&THB ERRTWVS,
IhOOBERIREE. BEELZMDOT. BELH
ANbv—=V7%EHOICERTEZLICLY .,
REOREXMFCEEZILEZTRLTEY., s A
BL=&MEF (AW, BHE. HIH) Tofhbr—=v
IRBEREBHOEERER SIS,

4. BREBICBTAHBANL——VTDEEM

BRI HESBRAECET LTV ARAE T, &8
ERAFEBICBOWTAHAMLTWENEL, -0
QOL ##FH LTV A 0ENT, HIZERERAOME
CEEELT, FEPHBHSIICHLERERIET., &
BEOEE. ETE - KEBROBEARTCBITHER
MRBErZERXEITCEIRNOFENEERIL
5, BAMRBEBEORBRIC LSO FTHHIHE
543, BiZ, TROBHOETIX., BEENICEHE
BICHEL, BRAEROBMERCITE®MA. QOL DO#
FLLEBEERZBDY 2/ LEXONRD, LEB-T,
BhMe—=U 7 ETEE 2 ER - BENICESE
L. BADOBTE2BEIELZEVEETH S,

Fh. GRFICL - THICEER T EMEL LT,
FROBVLZHES BOMRBILL., FEHEBECETIC
EoGEROBRIEOEABHITONS, FEOBEII
BEHBOFME2BRLLTL. TROBHIX. 26
B2 ORESLETRICEI —KREFZLFERT D, &
BEFETHI ERE LTI, FHEBESRGHEE, 5
BHEOBTHETONDN, HH (FCHBHA) DIE
FTLEZEOEEALAERO—DESATNE ™Y,

INETIE, EMLES L FREOMR - HIMER
EOMICRBENSSHDERRBESRTHE P, B
FIED P L, 64 — 18 BMOLMEBBEICB\WT, 4 F
Bbhd S — b R—-VOBEHLREBIIEEEOMR
DEMBSEIHERHIEEHALMIC L, EHE
DHEEEDORGHNERLSBAXEOBINTFHICEE

NI | -El ectronic Library Service



Japan Soci ety of Physical Anthropol ogy

57

HH i EREOHRER T

REEETRTERRTVSD, THhETORETE. B
BEOHER - BMMCxt+ 283 R iER B OFE
WXV RN, BEESEMERLEBE TGN
DEERBOHONTVWD, HFHhbL—=rT7OHRI
BIL T. Menkes et al™FX. 50 — 0 DO BHEEZ XM RIC
B3RO Y= M hL—= % 16 ABIKBLIER.
EHOBEECABRLYMABO AL EEREL
T3, McCartney et al.™ X 60 ERB L 70 BROH
EEAZMHRIC, E7- Ryan et al"iZHARE OBt E
MBI, ENENRNHHIL—=V I BBERIIRETE
BERHL, WTFhHLFELRENIBD O Lo
bOD, HHML—=V I REREFICEDBTHD L
BT3B, Layne & Nelson™ b B &EB). LV biTH
Abbv—=VIBERO#ER - BNCED»HDEET
hrL@ELTWS,

IO, BRERENCLIBIRETFHTIER
Tb., EHARHHPLv—= FREB L RNICE
L. BADOEBTEEEIELZ L, HDW LR -
LRI LEMNEETHS, LML, BEENR
LLEBH ML —= v T DERBIT, EEELHEBELT
fERERE W, Lo T, e Alcx L TEEA F
V—=v U %G (AR, BEE. MR 2RETDHL
BERAXRTHS, BEDHRICE VT, BREDKH
EEEOEB TIIL ., BREOHAHA IV —= TR
FBREEHTL I L—=U 7R BDEXH L - T,
KERHR (Fgkomtb, FROMER - @mi L)
BEDHONLEZER, HHhPL—=r I L) BEH
BEARBFIHILEHEECHLICIVEETHD
IEREPBEINTRY 7 4%, BEHELHERL
Lizhb—=r 4T ORBROBRICONTED
ROBFBMEIND,

INET, BBHEOHBECHL THEsOBAND
WMERZEL, MBELORRKOERE - REB RSN
T&hk, 5%IZ. ZhoEHhBHENLHRRREEL X
D HEENICEEOKR - BE~L BT TORH
AP, 2EEEAMR LBV CORAI B
Eh3, BEHEOEES. %2, EAD QOL DRBMWMDE
WILE Y RBLEEINIGEOBECEEE LRI
HD—MICITRETERVYE, BRELEH Y QOL % 4R
LR AEERLZEDOICLEL INDIBEKES
BRL, TNOEFMTAARATLAERMLTHZ LI
FE&LEZOND, ZOMBEICEL RIS
WTOHTIH L, HEEREICODVWTHRERERTHY
SHDOHENYMFEEINS,

pa.
1) Larsson, L. Morphological and functional characteristics of

aging skeletal muscle in man. Acta. Physiol. Scand. Suppl.

(1978) ,457, 1-36

2) Larsson L, et al. Muscle strength and speed of movement
in relation to age and muscle morphology. J. Appl
Physiol. (1979), 46, 451-456.

3)Stanley, S. N. and Taylor, N. A. Isokinematic muscle
mechanics in four groups of women on increasing age.
Eur. J. Appl. Physiol. (1993), 66, 178-184.

4) Calmels, P., Vico, L., Alexandre, C. and Minaire, P.

" Cross-sectional study of muscle strength and bone mineral
density in a population of 106 women between the age of
44 and 87 years: relationship with age and monopouse.
Eur. J. Appl. Physiol. (1995), 70, 180-186.

5)Metter, E. J., Conwit, R., Tobin, J. and Fozard, J., L.
Age-assosiated loss of power and strength in the upper
extremities in women and men. J. Gerontol. (1997), 52A,
B267-B276.

6) B ALE M (FR) fREE - /340 - EM\EHER, T
7EV, BFEA9D).

N/AKREE, LHEEE. EREOESHLEH, HEE
&, B (1992)

IAK, wmAER. FHEG EBIC L SHBEL MR
DOEL. EH, NAP, 1997.

9) Young A., Stokes M. and Crowe, M. Size and strength of
the quadriceps muscles of old and young women. Eur. J.
Clin. Invest. (1984), 14, 282-287.

10) Young A, Stokes M. and Crowe, M. The size and
strength of the quadriceps muscles of old and young men.
Clin. Physiol. (1985), 5, 145-154.

11) Lexell, J., Taylor, C. C. and Sjiostrom, M. What is the
cause of the aging atrophy ? Total number, size and
proportion of different fiber types studied in whole vastus
lateralis muscle from 15- to 83-year-old men. J. Neurol.
Sci. (1988), 84, 275-294.

12) BAER, &AME. B RAOKEMARK. HAREE,
B (1990).

13) Moritani T. and Vries H. A. Potential for gross muscle
hypertrophy in older men. J. Gerontol. (1980), 35,
672-682.

14) Brown, W. F. Methods for estimationg numbers of motor
units in biceps-brachialis muscles and losses of motor units
with aging. Muscle Nerve (1988), 11, 423-432.

1S ERIKE. M. EEERTF. EEBE. BHR
Z. BEARAB & 259 &8 5 KBAERAH BEGUAT
EHEEFHOEBELRICONT. EARFE1999),
48-3, 353-364.

16) ZEBC., REAE. HIERKFEOMERC X 5E1L.
BEY~ (1999), 27-8, 741-746.

17) Larsson L. Physical training effects on muscle morphology

(9)

NI | -El ectronic Library Service



Japan Soci ety of Physical Anthropol ogy

58

HAEBARESRE

in sedentary males at different ages. Med. Sci. Sports
Exerc. (1982), 14, 203-206.

18) Frontera, W. R., Meredith, C. N., Oreilly, K. P., Nuttgen,
H. G., Evans, W. J. Strength conditioning in older men:
Skeletal muscle hypertrophy and improved function. J.
Appl. Physiol. (1988), 64, 1038-1044.

19) Charette S.L., McEvoy L. Pyka G., Snow-Harter C.,
Guide D., Wiswell R.A., Marcus R.Muscle hypertrophy
response to resistance trainning in older women. J. Appl
Physiol (1991), 70, 1912-1916.

20)Roman W.J., Fleckenstein J Stray-Gundersen J, Alway
S.E., Peshock, R. Adaptations in the elbow flexors of
elderly males after heavy-resistance training. J. Appl.
Physiol. (1993), 74, 750-754.

21)Pyka G, Lindenderger E., Charette S., Marcus R. Muscle
strength and fiber adaptations to a year-long resistance
training program in elderly men and women. I
Gerontology (1994) M22-M27.

22)Evans, W. J. Exercise training guidelines for the elderly.
Med. Sci. Sports Exerc. (1999), 31, 12-17.

23) Grimby G., Aniansson A., Hedberg M., Henning G., B.,
Grangard U. and Kvist H. Training can improve muscle
strength and endurance in 78- to 84-yr-old men. J. Appl.
Physiol. (1992), 73-6, 2517-2523.

24) Firatarone M. A., Marks E.C., Ryan N.D., Meredith C.N.,
Lipsitz, L.A., Evans W.J. High-intensity strength training
in nonage-narians. JAMA (1990), 263, 3029-3034.

25) Fiatarone, M. A., O'Neill, E. F., Ryan, N. D., Cle,emts, K.
M., Solarres, G. R., Nelson, M E., Roberts, S. B.,
Kehayias, J. J.,, Lipsitz, L. A. and Evans, W. J. Exercise
trainning and nutritional supplementation for physical
frailty in very elderly people. New Engl. J. Med. (1994),
330, 1769-1775.

26) Judge, J. O., Whipple, R. H., and Wolfson, L. I. Effects of
resistive and balance exercises on isokinetic strength in
older persons. J. Am. Geriatr. Soc. (1994), 42, 937-946.

27)Brill, P. A, Probst, J. C., Greenhouse, D. L., Schell, B.,
and Macera, C. A. Clinical feasibility of a free-weight
strength-training program for older adults. J. Am. Board,
Fam. Pract. (1988), 11, 445-451.

28) Tsutsumi, T., Don B. M., Zaichkowsky, L. D., Takenaka,
K., Oka, K., and Ohno, T. Comparison of high and
moderate intensity of strength training on mood and
anxiety in older adults. Percept. Mot. Skills (1998), 87,
1003-1011.

29) LG E]. SEHUOBEEREOTRGHLGH ML
—=r7. KHEFE (1999), 48-5, 559-568.

30) Tinetti, M. E., Baker, D. I, McAvay, G., Claus, E. B.,

(10)

Garrett, P., Gottschalk, M., Koch, M. L., Trainor, K., and
Horwitz, R. I. A multifactorial intervention to reduce the
risk of falling among elderly people living in the
community. N. Engl. J. Med. (1994), 331, 821-827.

31) Astrand, P.O. Why exercise? Adv. Exerc, Sports Physiol.
(1997), 3, 45-54.

32)Hatori, M., Hasegawa, A., Adachi, H., Shinozaki, A.,
Hayashi, R., Okano, H., Mizunuma, H., and Murata, K.
The effects of walking at the anaerobic threshold level on
vertebral bone loss in postmenopausal women. Calcif.
Tissue Int. (1993), 52, 411-414.

33)Kohrt, W. M., Ehsani, A. A., and Birge, S. J. Jr. Effects of
exercise involving predominantly either joint-reaction or
ground-reaction forces on bone mineral density in older
women. J. Bone Miner. Res. (1997), 12, 1253-1261.

3M)ELER, AWFIE, dLFERE. FIIE—88. & —
FR—NOEBHBEBREEORBEECRITTEE
REFHR (1999), 44, 493-499.

35)Menkes, A., Menzel, S., Redmond, R. A., Koffler, K.,
Libanati, C. R., Gundberg, C. M., Zizic, T. M., Hagberg,
J. M,, Pratley, R. E., Hurley, B. F. Strength training
increases regional bone mineral density and bone
remodeling in middle-aged and older men. J. Appl
Physiol. (1993), 74, 2478-2484.

36) McCartney, N., Hicks, A. L., Martin, J., and Webber, C.
E. Long-term resistance training in the elderly: effects on
dynamic strangth, exercise capacity, muscle, and bone. J.
Gerontol. A Biol. Sci. Med. Sci. (1995), 50, B97-104.

37)Ryan, A. S., Treuth, M. S., Hunter, G. R., and Elahi, D.
Resistive training maintains bone mineral density in
postmenopausal women. Calcif. Tissue Int. (1998), 62,
295-299.

38) Layne, J. E., and Nelson, M. E. The effects of progressive
resistance training on bone density: a review. Med Sci.
Sports Exerc. (1999), 31, 25-30.

39) Taaffe, D. R, Duret, C., Wheeler, S., and Marcus, R.
Once-weekly resistance exercise improves muscle strength
and neuromuscular performance in older adults. J. Am.
Geriatr. Soc. (1999), 47, 1208-1214.

W
SRREBEFH
HHE—

T 920-1192 AR R ™ ARET
Te 076-264-5571 fax 076-234-4122
e-mail: demura@ed.kanazawa-u.ac.jp

(200045 H 13 B %A%, 200045 H 21 RERAIRSE AT AL ABR20014:5 A K A)

NI | -El ectronic Library Service



