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Quantitative and qualitative evaluation of lower limb skeletal
muscles in community-dwelling older adults using ultrasound and
computed tomography: Comparison between high and
low physical fitness groups

Yuya Watanabe"?, Masahiro Ikenaga’

This study evaluated lower-limb muscles in older adults using ultrasound (US) and computed tomography (CT)
and compared the quantitative and qualitative indices of skeletal muscles. The participants were 31 community-
dwelling older adults, divided into high physical fitness (HIGH: n = 15, 9 men and 6 women) and low physical
fitness (LOW: n =16, 9 men and 7 women) groups.

The right thigh of each participant was evaluated using both imaging systems. US used the front-thigh muscle
thickness (MT) as a quantitative index and echo intensity (EI) as a qualitative index. CT used the muscle cross-
sectional area (CSA) as a quantitative index and the mean skeletal muscle CT value and percentage of low-
density muscle area (%LDMA) as qualitative indices. Physical function parameters (e.g., isometric knee-
extension strength) were measured.

Concerning the US indices, the HIGH group had significantly higher MT and lower EI than the LOW group.
Concerning the CT indices, CSA was significantly higher in the HIGH group, while the mean CT value tended
to be lower in the HIGH group (P = 0.071). There was no significant difference in %LDMA between the groups.
Knee extension strength was significantly more in the HIGH group than in the LOW group.

Multiple regression analyses revealed that MT (P = 0.018) and EI (P = 0.062) were associated with muscle
strength among the US indices after adjustment for sex and age. A significant association of CSA was also
observed (P = 0.004) among the CT indices. The impact on muscle strength was greater when using US than
when using CT.

US, which can easily evaluate muscle quantity and quality, can be used as a tool to assess sarcopenia and
frailty.
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RHFFEI S ) i & AT Sk o KBRHR % B35 1% & Computed Tomography (CT) ETHEHMEIL, W
ECHEONEN, ENEELZ BT 22 L2 HIE Lz IRE I IHSEESmE3I 2 e L, SN 154 (5
%, KMot BIURGEIRE 164 (BlEo%, K78 TR L.

WAL A RERER g & L, B I CTIORBRRT AR & S n4ets, Wi 2 Hifeiie L, CT T
T E IR & SRR, BEH T CT 2 & NIIREE B KIS OE & (% LDMA) % BHIEE &
L7z, BfRigaes LT, SRUEBMER DS ’E{EIZELf’

BE R TIE, BRI CHMMIEDS A B I EIE, ERERICKMETH o7, CTIRIETIE, BAFIH
THIBBTHREASA BICEME 2R L2, BT CT Tﬁ imﬁ‘ﬂﬁfﬁb‘mﬁffﬁ* ENpicerFEo7 (P
=0.071). 2B, % LDMA ICH B LM ZE T kb o 72 F 72, EREBMES IS ENHETERIC mfﬁf?)ot.
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EofE2EE (P=0018) BXOHEEOMEMME (P=0.062) DHEZEN. —F, CTIBETIIFRNTE
BOBFEUDOANRRD ST (P=0.004). F7-, Fi/060 T 23 IGBEWE TRV & v FERSE SN
FHGHOREN, BRI E L% fEICFMICE 2BEEEE, YV aR=2T7R T LA VOEIRIEL LT

DRSNS,

(F—D—R] BiEE, EAPUERL, YILONRZT, TLA)L, SFtkee

[. 1S

SRR E & HIIKT 5. ZhiciE, &%
NENORIFN 4 EETH B EHEHEDPHES- LT
W5, HOZEME, D) ENREAIIEEHICELSE
HMEZEALTH B, EO—HTHENGZLLET
5. HAKWIZIE, BidiEEomd, Type IARHED IR
HIZEHE, ‘BN ORISR & Ak o B, #Hxt
B 7 s OB % E AT 5 NS (Lexell et al.,
1988; Rice et al., 1989; Overend et al., 1992; Lexell, 1995;
Yamada et al., 2010). T X9 ZREGOEIEACIZEET
AR E INLNMEZROF AR T EERLTBY, &
FRAEZ LA L TROTEETH L. LIrLedh, 2
¥ a— 5 iEE#E (Computed Tomography: CT), %
KIS {52 (Magnetic Resonance Imaging: MRI),

BT I RS W E S 2 Ve — R R B2 X 5
B EAHE T, HOBEWIREEZEET LI LN
T&EZRW,

BRRHOBEWEE, T 7%b b EHmPRLE T 5
T5FHEE LT, MRIOREZ#E (Kent-Braun et al,
2000) % CT B2 BTS2 B F CT f# (Goodpaster
et al,, 2001) *HW/-FEPHOSN TS, LA
NS DOFFEEERMOETHEZ DD DOHES TIE %
W &R GRS IR R EORMEL AU D20, — KK
GRRAIEE S v, —JEAE, B R D
SHEFME Y 7 b EHWTHEB T 2FHE 7 )V
(FMERE) 2SN & FFRIERYIZ D EICHEE T
ELHEE L TEHENTWY S, BAEHOBE k%
T AL, EEE OB IEEIRE AR R
L &N S, BE WG IZIS R w5 L &
BRI, HEEORCHRR T S L SRS
5720, EREIZBU D B e A AR D R,
55 DR EE TR U720 5 o Ik 2 gk LT
WLEFHENSL, Ta-OKFEERL, BEOE
ErmosRTFE LT, FIGHEESR R 6H
) oI (Rice et al., 1989; Overend et al., 1992), i
fasb~< N 7 A% ERRMEORE SN 22, (Kragstrup
etal, 2011), FfAEDEFTOI—EOIT (Galban et
al,2007) % ENEZHND.

PV E D AT BRI BT 2 EROEH
HEDKTZERLTBY, SMEEERICEEL RIT

THOLHEMI NG, BELEHRECNRE L2
TWFZECIE, W (HoB) EHERE (o)
CATMNL L7-f I DO FBAZ T 5 2 & (Fukumoto
et al,, 2012; Watanabe et al., 2013) SLIEEP IO ¥ —
78T —, BFAL BN BT R &% { O B RRE
EREET A EAHE SN TS (Rech et al., 2014;
Wilhelm et al., 2014). TN O DOEFEREBET S L, &
HHOBEITRE L D ITHOERRICER L TV 5 iR
TX5.

MR BE ORIALRIRIE & L C oYM 3 CTICRERR
ENTVD, BHNAF Ty —% e B 5k
T, WM E A& N O IR B & O & ik
ERBLTCWAE I EHA/RENTWS (Reimers et al.,
1993; Pillen et al., 2009). Mz T, MM & MRI
& B\ T CT i % AV 72983k O 5 AR BT FE AR &
B D B DOFIE 7 IV — T2 LT b (Young
et al., 2015; Akima et al., 2016; Watanabe et al., 2018).
Akima 5 (2016) (¥, F#i# 154 (209 = 0.3 5%)
LEEE 154 (707 £ 3.8 %) OFMAILH & KB
GHAGIC BT 2 AR, MRI 2 CEEM L 22/ NIRRT =,
70 b UREERILE SO CEHE L - e B & UNHERR
SRR = OB A MRS L7z, ZORE, SR L N
NEWi= B L Ol e & oMICHEEOAE R IE
OMBBRPEE SN 20—FT, HEE LR
PRI S A B HEBRIEBIE SN e oz D
0, Mo IEHMEsE =R o L
TWwhEtEZ56N5. F72, Watanabe 5 (2018) 13,
HHE 19 4(22.7 £ 1.57%) & =il 21 4 (70.6 = 4.8
W) OKBEER A MERE L CTHECRHMEL, WO
WG L7z, WFREIC & DA S N KBRS S 0
BRI OMEE 25 &, FiEEIEE%5H TS CT E
EHBLHMEREE T A EAMRIN 2
Vo 2 HIURASEE DN T, MR AR O B A SO L
TR E LOEHEN TS, L2LE2 S, 2hb
OE I FEEE & i T T 5 2 L TR O
DEIEE L L TORBEAET L T 5 ISR
VETH L. BHOETWIETIE, L SRS L 5
ARV EEE & ORBIZ I N TV R weD,
HERED I AT HDHVIET LA O VEIHEIRZ S LT
OISR IZER O RS, &2 TEIZET
X, ERTIEEE &R O T RS & B
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Wik & CTHCRHL, MTEETHESNEN, HH
FEEOMEZ LT 5 e HIgE L7z, £72, WF
EIZE VBN L=, BIEIFI T8
RS L7z

0. A%
1. WHRE

RIFFE T, HIREEEERE 314 (BE 184,
13 44,69 ~ 83 K) At REF L L7z, 2D 3141,
HATMEIZ B 2 TEEEH =S L OCRBMER 7 OM
ZEDWTEAIIEE LR DB IS N BiR
B 15% (B z, &6 %), KB 16 % (B
Ho% WT%) THot

RWFEIL, REBZRE KRS (B mEWmEEKE)
7% b AR KON mHEE AR B R OKEY 3T
Fhi L7z (KFEEF:27-2, 11-04-01). FEEIZELT,
WFZetsE, HAY, BFZEFIE, ) A2 %23 L, #lE
FIARTC TR CORNRE,» S HEBEX T EOMESE*
57z

2. {AEHIE

FREOIRIEL LCHREBLOREYHIE L. KE
% B REOZHTH L T Body mass index (BMI) %%
L7,

3. BEREAICKDEREFHE

A5 I 5 25 & (Sonosite180 Plus, Sonosite £, H %)
VT, KBERTE O B- £ — NS HE G2 UL,
B ORIIBETH 5 HHAME, RIROETH LK
THREFIE, FOBIEIECTH 5 M % 5/ L 72, #l
EFPHIEATIIZE (Watanabe et al., 2013, 2018) [J#E
WLz BEEEROHF A THINIR LT
T, MIEMEIZRBRED 50% (FwilEE e KR
FYMI EoOWME) L7z B, A4 VIETRT
DHET—E IR, W RFM TOER I %o 72,
B3 L7088 W g L CRAaE ORMRES, - A
) RO WICE TRELFHME L 72, #Heid 2 [EED
BEL Qmm M EoESHZEAL 3 ERE), o
TAEAZRIEME E LT L7z, R 7V — 7Ol
FRE R 2 BT 2 ANAHBRE (ICC) B L UEEI1R
¥o(CV) 122110991, 1.0% T, K FARBGIEHE
FEDICC B LV CVIZZNZN0987, 3.6% TH o
72 (Watanabe et al., 2018).

FOER L7z B — R I (5 S IR ALEE Y 7~ (Adobe
Photoshop Elements 11, Adobe Systems #1, 7 X1 #)
HWCRBREF OFEEE B A L 72 (Watanabe et al.,
2013, 2018). ke H 0> 7280 OB E P 5§ _E o HIN

SIS RBRIE G 2 W RE 2 BR ) & & & L, KIRE
LSO, TbbERHRIERIL L7z, BIRE
BNOBEREIZ0 (B) ~255 (H) OBMETHERRL
7o, B, RWES NV — TOFMEEFGIC BT A ICC
BILUCVIZFNZ10.869, 5.4% T - 72 (Watanabe
etal., 2018).

4. CTAEICKDERERFHE

CT A ¥ % F — (Toshiba Multi-CT Aquilion TSX-
101A Scanner, Toshiba Medical Systems f:, HA) %
FAWTRREORBIBPIICBIT2EKHOEB LY
E % &Ml L 72 (Yoshimura et al., 2011, 2014; Watanabe
et al, 2018). i % & fF 13 & & it 400mA, & EIE
135kVp TdH o7z, CT Ozl E M LT L 72
B, FHOT— 5 OB %Az Bl EH e B
FEOLFORE L5 0 6 MOEE (2121 2mm
E) oF—4%2EREHLET, I0mm DR 2 — 2T —
7 RAER L7z, o R SR AT O RAL 3 BRI A A
L7273, KROBRUIFFI] S 7z CT DHfgid§XC
FRESRPED A Y v 712 & o> T Tb N

He 8Nz CT R T — % 6 CT WgEa5Hry 7 +
(OsiriX ver.3.3, OsiriX Foundation 1, A1 X) % H
WO, FREIHREETER, S5 CT i (Hounsfield
Unit : HU) %5t8 L7:. 20K, 0~ 100HU % &%
etk L7z, 72, IR E B IS (Low-density
muscle area (LDMA) : 0 ~ 29 HU) & & % % & 1%
7 8 18 (High-density muscle area (HDMA) : 30 ~
100HU) Z 8 L7z ARBFZETIE, B i i i e v A
B ORI, S5 CT EB L OHM TR
I2%9 % LDMA D &4 (%LDMA) % i O B B4R IR
L7z

5. B{AHEREDET
1) SRR
SRR IE TG IoREE Lz, FHE
mAER (TKK.5715, frobikes T34t BA) %
AT, G oSRERMER ) 2 W% L7z (Kimura
et al., 2012; Watanabe et al., 2013, 2018, 2020). HlE1Z
JEAT A CIEBIET 90° SR i iz (seaffilg 0°) TiTh
iz, MEZZUEFIHOBTAL 278, MELL
TIRARETID 50% 8 L 70% THEEEITo72. Ml
EIL 60 BORE R A T2 HAThI, Eif% BlEM
ELTHALT.

2) FEEPOTRE

FEEP ORI TR /ST —0¥efE e Lz FEHE
RO 1LY v 7 A= — (TKK. 5406, 77 T
¥4k, HA) #HWCHlsE L7 (Yamada et al., 2010,
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2013; Kimura et al., 2012; Watanabe et al., 2019, 2020)..
HREZRERONI P EFEIEE, RICEHELT
LD HF RN o TREFE L 72, 88 < B L B EifERE &
fTof:th, NMEHEIBHDOY A IV 7 THEHEIWRES
RO W BB L7z, MBI EWIREBZ AT 2 NI
L, @EzillEEsE LR L. EEROTRRIIE
BB S I E 2 5 U CEHE S 7z (Boussuge et al.,
2006).

3) Timed Up & Go (TUG) 7 A b

WA ZABITRRA O L LT TUG 7 A b & %
L7z, WEEPHFEF»HIE LD, 3mAiinI =
-V FETHEITL, I2a—-VEHNELTHTH
FIZESL FETOFREREZ ANy 7+ v FTHE
L 7z (Podsiadlo and Richardson, 1991; Watanabe et al.,
2020). HIEDKES, WEEZABRYHE A L RR L.
E72, MBI HIIHHTHS Z L, EoTIWIT
TWZ e RRz e, WEIZEWRE A T 2 M%EHE
L, EZEHlE LTRALZ.

6. RETUIE

HEETERAT 1X IBM SPSS Statistics Ver. 26.0 % Fl T
fTo7:. BAENISES N7 — 7 ONAEM & B g
3P ERFE TR L. BOoNT— 7 OB
BAIHIE D vt REZ IV TE L7z, BB &
AT A Z e THE L 7z,

BEWEB L O CT ECRHi L - B o=, &
TR AR IS R T T A T 5720, B
LU AR L, AR IEEE L L E R
S EATo 72 (BFV L MR, FE EFV2 0 E
FNICHOEMIFES X OB OB RIREZB0).
FTRTOMET PL0.05 5 FHL L7

M. #R

RIZEAEDTHD L CEREDFICB T 2 0%
P, BHBEEZR 5 N CT RIS & 0155 - KRR,
SRR T T Lo/ WHEIE LSRR 40.0%, &
IR 43.8% TH ), AELIEMETRO SN2 ho

7z (P=0.833). T/, K1 ICHEEOBE WEGE S
K1 WREODT—5—E&
All Men Women
High (n=15) Low (n=16) P-value High (n=9) Low (n=9) P-value High (n=6) Low (n=7) P-value

Age (year) 73337 76.0+ 4.0 0.060 73.2+43 759+42 0.203 73.3%£3.0 76.1+4.1  0.196
Height (cm) 159.6+8.0 157.9%+9.0 0.594 1644+5.7 164.1+6.6 0919 1524+5.0 150.1+42 0.368
Weight (kg) 60.8+9.0 53.0+9.2 0.024*  65.6*x8.2 58.1+7.8 0.066 53.8+4.4 46564 0.041*
BMI (kg/m®) 23.8%1.9 21.2%2.7 0.004** 242%23 21.6%2.7 0.040*  23.1%0.8 20.7£2.8 0.064
MT (mm) 474+£85 365%+52 <0.001** 485+9.0 38.1%5.7 0.010** 45.7+8.1 344+38 0.007*%*
FT (mm) 8427 9.1x4.7 0.612 69+1.4 63+2.6 0.539 10.6*+2.8 12745  0.346
EI 20.9+4.5 26.2+7.0 0.018* 18.0x2.5 23.5%+75 0.054 25.1+33 29.6+4.7 0.079
CSA (cm®) 110.5+£22.3 852*14.5 <0.001** 1248+ 14.7 94.0+12.6 <0.001** 89.2*11.7 73.8%€6.6 0.012**
HDMA (cm?) 94.7£19.1 75.6*13.9 0.003** 107.5=10.7 843+11.9 <0.001** 75.6*10.0 64.3=58 0.028*
LDMA (cm’) 15.8%6.6 9.6x4.1 0.004** 17.3x7.7 9.8+42 0.021* 13.6*x43 94+43 0.109
CTvalue (HU) 51.7%£3.7 55.0%59 0.071 526*39  568%55 0.083 50.3%3.1 52.7+59  0.381
%LDMA (%) 142+4.6 11.3%£49 0.105 13.5%+5.0 10.4+4.4 0.165 152+42 12656 0.378
KES (kg) 409+11.7 29.6+8.6 0.004** 457+10.6 352*5.7 0.019* 33.7+10.0 223*58 0.026*
VII (mkg) 145+52 11.4+42 0.105 17.0£5.0 13.1+4.1 0.099 10.6+2.7 8.6+3.0 0.289
TUG (s) 6.2+0.8 72%0.9 0.005**  6.1=0.7 7.1%£1.1 0.036* 6.4+1.0 7.3+0.8 0.086

BMI : Body Mass Index ; MT (Muscle Thickness) : i #L##% /= ; FT (Subcutaneous Fat Thickness) : K2 T i/¥ ; EI (Echo Intensity) :
MR ; CSA (Cross-Sectional Area) © i 1# Wi i f# ; HDMA (High-Density Muscle Area) @ 5% &8 # i #3 ; LDMA (Low- Density

Muscle Area) : K% EE 5144 838 5 CT : Computed Tomography ; HU : Hounsfield Unit ; KES (Knee Extension Strength)

71 : VII (Vertical Jump Index) @ TEEBEOHEHL : TUG : Timed Up & Go

* P<0.05, ** P<0.01.
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“Femoral bone
10mm

CSA: 122.5cm?
CT value: 59.0HU
% LDMA: 5.8%

10cm

4
: EIL333

i MT: 3.3cm
v

Femoral bone

10mm

CSA: 87.8cm?
CT value: 47.1HU
% LDMA: 20.5%

1 BERERE CT EROHES (£ SFEHSBH & KiEH5H)
MT (Muscle Thickness) : fifi#f#%/5 ; EI (Echo Intensity) : fi# % ; CSA (Cross-Sectional
Area) @ fiji ¥ W7 T F& ; CT : Computed Tomography ; HU : Hounsfield Unit ; LDMA
(Low-Density Muscle Area) : 5% B B 14 i S 3L

N2 CT mifg o TG (B 2R L7

BRI EAD IR E (P=0.024) BLOD
BMI (P=0.004) "EEIZEET, T 5B
Ao LNz (P=0.060). BEHTIE, FibB LUy
RICEELBEMZIBE SN o720, RERLHE
TEANHEIEEICEETHY (P=0.041), BHET
ERTIBED T W EEAERD Sz (P=0.066). BMI
WEHRECTEENESEEICEMBETH Y (P=0.040),
TR IIREDS = WEIAASFED S 72 (P=0.064).

BEWIFEIC BV CUE, BRI CHIE» G =
IEE (P<0.001), FtEEEAEEICIKE (P=0.018)
L7z, —, ETRPEIHERHEME BT S
Nehotz, BRHITL, HHEEEESEIECEE
WCEEE R L7 (B P=0.010 ; el P=0.007) 7%,
PR IEMESBE I NI Y E oz (Bl P=
0.054 ; M P=0.079). K TRIE X&KL FAED
WERTHo7.

CTHEIIBW I, WA CHtERTHIELH &
2% fiE (P<0.001) %/~ L 7. 7, HDMA (P=
0.003) BXULDMA (P=0.004) & b IZEENET
BEICEBHETH -7z, BEHFY CT MimEN#H<T
BWEMDSEE SN ICE EE 572 (P=0.071). i B,

%LDMA IZE HE MM EIRED Mo (P=
0.105). BLHITL, MWL L " HDMA 135
B CHEZEICESMEE R L7 (R R 51 P<
0.001, & P=0.012 ; HDMA %% P<0.001, &%
P=0.028). —7, LDMA OFZERHHZITBEO A
TEZ SN (BHEP=0.021: & P=0.109). B
¥ CT I B TRATIEE PR ER 23S - 72 (P
=0.083) 7%, WHETITBEELENRO LN o7z (P
=0.381). %LDMA (Z&fk& RO ETH > 72,
BIRRRREIC BV, SRMEMES 2k B £
B e b, BRI ISR IETERILS
%o (4t P=0.004: Bk P=0.019 : PP
=0.026). TUG I3, &k B LB, TEEDEIE
BB R L7222, TRV E AR 51
Lk o (&K P=0.005; B P=0036; &
P P=0.086). —F, WHEBOEKIE BHBWT
SRR WEIPBE SNL 2T T, 2B LY
THECEIEE LR 2 IER SN e o7z (&fkP=
0.105 ; B P=0.099 ; %1t P=0.289).
BRE e B AL L, B L OFEl Y L
ZEERBONOBREEZFE2I2F L o7 SRERM
B EBERIFEEOMEY AL L, HMECH
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K2 BAEEEERBEHE UCBEREE CT EOEREIHT

Dependent variables Inf:rri)zgi Znt B t-value P-value
KES
Ultrasoubnd indices Sex -0.314 -2.309 0.029*
Adjusted R*=0.618 (P<0.001) Age -0.093 -0.712 0.483
MT 0.356 2.519 0.018*
EI -0.320 -1.954 0.062
CT indices Sex -0.060 -0.285 0.778
Adjusted R*=0.549 (P<0.001) Age -0.124 -0.853 0.402
CSA 0.694 3.155 0.004**
CT value 0.175 1.088 0.287
A\
Ultrasoubnd indices Sex -0.403 -2.982 0.007**
Adjusted R*=0.651 (P<0.001) Age -0.237 -1.766 0.091
MT 0.361 2.639 0.015*
EI -0.211 -1.321 0.200
CT indices Sex -0.246 -1.214 0.237
Adjusted R*=0.607 (P<0.001) Age -0.293 -2.022 0.055
CSA 0.512 2.370 0.027*
CT value 0.007 0.041 0.967
TUG
Ultrasoubnd indices Sex -0.073 -0.371 0.714
Adjusted R*=0.193 (P=10.047) Age 0.226 1.196 0.242
MT -0.205 -1.000 0.326
EI 0.279 1.175 0.251
CT indices Sex -0.180 -0.620 0.541
Adjusted R*=0.145 (P=10.088) Age 0.272 1.359 0.186
CSA -0.429 -1.417 0.168
CT value -0.070 -0.318 0.753

MT (Muscle Thickness) : Fi#l#/E : EI (Echo Intensity) : ### % ; CSA (Cross-Sectional Area) :
i FE 5 CT : Computed Tomography ; KES (Knee Extension Strength) : % R R FGTT
VIJI (Vertical Jump Index) : FEHBE 5% : TUG : Timed Up & Go

* P<0.05, ** P<0.01.

BERBEDHER I Nz (P=0.018), FiEEI3EN
WA SENBIZE EE o7 (P=0.062). —J, CT
FRECEMmBETRE O ZEOADBE S (P=
0.004), Bi&H CTEIZIEFERE TH -7 (P=0287).
M P ORI, B E IR Tl ARE (P=0.015),
CT {8 ClImdklirmfE (P=0.027) CTH 7 B
ROOLNTZD, HOBEOBBEIIBE SN ah o7z (7
HEREE P=0.200, ‘B CT 6 P=0.967). TUG i ]
R DIZTRTCOHE CHEELRBEIIFED 5k
ol (HBE P=0.326, FiKEEE P=0.251; fitit
WrififE P=0.168, B CT 5 P=0.753).

TN L2 OREFAR EOELEFMHEEL
LA, HRMBMERSDE L OEER TR TIE,
MR & SIS EMED R bz (SRR
HE AR AE 21.3%, P=0.001; CT #81% 14.4%, P=
0.010 ; FEE B O E BE KB 153%, P=0.006 ;
CT 8/ 10.9%, P=0.023). —7, TUG Tl Wig
BEBIZIEEETH -7z (BEWHIEE 6.2%, P=0.146;
CT $81E 1.4%, P=0.311).
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V. Z%

RGBT EkiE & AR S kg O T B
EWGE CTEO 2 OOTHETEMEL, WFET
BoN-EH, BEEOBERETAZ L2 EM
E L7z FENTOMER, DT O3 S8 HL» %57z

A L CT TRl S 7 TR E 5 o= 148

B D IBANHCTHEBEICEMETH 72 (TR ).
c—77, BRI OB T, AR (k)

THELREDBRE EIN OO BT CT M

(CT ) CIIMEMDPED SN DICE EF o7z B,

%LDMA IZBWIZEAE b B sy, FFE

Tholr (FE1).

C BABEEEICR T 2, BRI ORELY 2 DO

MFE T 2 &, BEEECTHIAI P HE & v

IFERPES N (K2).

INSORRIE, FIESTREDE L VI
C7-mOBERRIE LD REICKIEL Twb 2 s, &
SRR T 2 MBI EMER TREVWI L, 250
WCEERICB T, ERIBETH 2 BHTTFY
CTHE ) DFHEDOEEN PR REVI L EERL
T3, EHEEICIUSC & 2 -E sy va
NREZTRT LA NVOH Oy — b~y —H—¢ LTHEHT
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