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Relationship between Lower-limb Muscle Quantity, Quality, and
Physical Functions in Older Adults with Eligibility Certification
for Long-term Care or Support

Yuya Watanabe"’

The aim of this study was to evaluate lower-limb muscle quantity and quality using ultrasonography in
older adults certified to be eligible for long-term care or support, and then to investigate their relationship with
physical functions. The participants were 53 (25 men and 28 women) older users of visiting-type day-care
facility for those requiring long-term care or support.

Front-thigh muscle thickness (MT) and subcutaneous fat thickness (FT) were measured by B-mode ultrasound
imaging. In addition, echo intensity (EI) was determined from stored ultrasound images. Nine basic physical
functions were measured by tests including 10-m walking time (normal and maximum speed), vertical jump
height, functional reach, knee extension torque, and timed up-and-go (TUG) and the fitness age score (FAS) was
calculated from the values obtained.

In men, MT showed significant positive correlations with vertical jump height (r=0.558), knee extension torque
(r=0.691), and FAS (r=0.443). Also, EI showed significant negative correlations with vertical jump height (r=-0.506)
and knee extension torque (r=-0.634). In women, MT showed significant positive correlations with functional
reach (=0.534) and knee extension torque (r=0.419). Also, EI showed significant positive correlations with normal
walk time (r=0.496) and TUG (=0.431). When partial correlation analysis was performed with sex, age, body
mass index, and FT as control variables, MT and EI were significantly correlated with vertical jump height (MT
r=0.583, EI /=-0.317), knee extension torque (MT r=0.502, EI 7=-0.511), and FAS (MT r=0.458, EI =-0.349).

This study revealed that lower-limb muscle quantity and quality are related to various physical functions even
in older adults with certification of eligibility for long-term care or support.
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AARIEASH, BEBLEEHZ TWE HEOSR
1BIZPE, AR I B 2 B R T i EA#E
ORBE (B#EERE) B2 072 NOFb ML T
b P, ENESHEEERZTLEREORE, Nk
EEDITHINT A, BRI, 65~ T4 TENEDTE
EESZTIZAE29% THLOIZxF LT, 715U LET
13 23.5% &% o TWwWaB (NEKRE, 2018).

Fnk 28 AFE RATE BRI L 2 L, BEE IS
ENLEI o T2 ERFR O LA S ALIEE 1 LA
HUE (18.7%) , 5 2 ArsHiiim s i 8 (i) (15.1%),
B3O EEIC L 555 (13.8%), 42 FH -
mE (12.5%), %5 5 MABERE (10.2%) &%oT
W5 (JEESEE, 2017). T TEIMNS S
FHLAW, IRGIEEBEHRICHELZDDOTHD,
BT 5L E I MORBAVERE 2 OIS RE %
KRELCBRBEIE LR B, LzdoT, BBk
ETFAEHEDEEOEEE L KT SETWwL L
IR DAL 22\,

FAEEIRAE I L & I T LW 2 LA
s Twb, Kimura et al. (2012) (XE#E 124
2 7THEMOBEWFRZLI XV, IR RE ) HEREE T %
Sy A3 L LT 10m HATER GRESEE),
T vrya) i) —F, BEIRF IS BRG], Bk
O, BHo 5 ooflEHEBEZMBTsL L1, &
@ 5 B H 2> & Fitness Age Score (FAS) % &3 %3
rE L7z $72, FASIRTOESWIIIMEE & i
WATLZE, BUHOFPLEICERTETIREW
&, SOMPIETHE LRI KRT S I LR
(Kimura et al., 2012). & 52, MIELE SRS % X
G & L7z 0ATIIZETld, FAS DYEA#ESZE O Tl A
FEHmBIEIRENTWS (Yoshida et al., 2017).
HEAEGICY R— NPREE 4 2 BEAESEREL T
TR s & WAREHESE DK T A A TV S
CERBEGIHBBETE LD, FAS ¥ BN EERES
W2 L 72FZE 1334 OB IR D AFAE L 7\,

s L & B IAE U 2 EEIERE OIS, BRTETD
DOIRF R ERTH D BRHEROBRIPHEL T D
EEND. I5HEPL 8 HETOEMBHOBRKE
fEH L, BiEH =DM L% ERMICEILE L7205
T, MU H OFHBERTEE L S0 < 5WETED
LREMBENTVILDOD, ZOBREMIZKAT
HIEIRENTWD (Lexell et al., 1988). #iDZ
fE, T abbE RIS HICA LD FEE R
Th DD, TO—FHTHBMEEDORMAD, Type T#E
MEDBARMZEME, E &R ORI 28 A ik o 88,
B 2 Mgy E oMIn e &, BN aEbb AL

% (Lexell et al., 1988; Rice et al. 1989; Overend et al.,
1992; Lexell, 1995; Yamada et al., 2010). D X 9 %
HOBMEALITEEE O T w2 LT T
FEETHLH), 22— FIEEEEE (Computed
tomography: CT) % i & 4k 15 1 {% % & (Magnetic
resonance imaging: MRI) 7 &% B> 72 — #0972 T 1
HIC X D EHEHMETIE, HOBERIREY EZET
b ENTELRWV,

BHHOENER, TobbERHNMKEFE
i %sFHFE L LT, MRIDE 55 (Kent-Braun
et al, 2000) X CT M %12 B1J % § 5T CT E
(Goodpaster et al., 2001) & W 7zFEIHS LT
5. LaL, INSOFREERMOEHTHEZD DD
PEZ TRV ERMHHERE R CORBLAET S
2o, — LT HZENIRIIARARETH L. —Hik
BT E RS EGLEY 7 s 2 HwT
HHT Ay LV (FHEE) 25 AR %
FREHIZpOMMEICHEETEZ L LTERS
NCTwb. B, INhFETICEBOWES V- TH
CT % MRI % I\ 72 ¢ 3k o il N HL IR A o & A 3 2
DI E1T->THBY) (Young et al., 2015; Akima et al.,
2016; Watanabe et al., 2018), FiHEIIFHEHOE %
L 7-f8fE e LA SN TW A, SBATIE T,
MR LI &I L 7 ORI AR TH 5 T L
(Fukumoto et al., 2012; Watanabe et al., 2013), B L
M EEAE IR RES) (Cadore et al., 2012) RRFEHE B
PO =287 —, ¥TiH EDYEES) (Rech et al.,
2014; Wilhelm et al., 2014) & HBHE L T2 Z &8
IRENTWE, LALeAs, 2o onigid gy
EREGEREEZSRE L TBY), ENESERET T

R SR Y TREIIEE A SR,

Z 2 CARMZETIE, BAAEE TS S O KBRATH
OFHAEES L OHEE LI L, SHEESERE L ©
B EZ eI T 22 e x HWE L7 b, EBifERE
DI HIXFAS 2HER 2 ST B IMZ T, KERFTER
R OB TH DM vy, 5 72
M H TH 5 30 W15 £ ) [ X O Timed
Up&Go 7 A NM& L7z,

0. B&
1. WRE

RIfFe i, EETR T A — AR E A L v
5 534 (B 254, w28 %) 2 MREL L7
I RE VI ENEREE D15 5, BB ER D30 £,
BHENREDV S KL TH o7z, BELEDONEEONRIZ
ENHELNS8 %, BENE2NS G BEN#EII2AL,
EXH 1D 164, BEXE2P 144 THo 7.
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N A b A e Sy NE AL rt e e = By
JCHEMBL 7 GREEES © 27-2).

2. MEHEIE

RO EL L TCHEBLUHRELNE L. £
72 RE % B EO I TH L T Body mass index (BMI)
REML.

3. BEREIRZH

A5 A E 251 (Sonosite180 Plus, Sonosite £, H
) ERHWTRBATH OMBE I B € — NE{% % IS
L, HRRE 72 & NI RE 2 54 L 72, 0 i3t
f7HF%E (Watanabe et al., 2013, 2018; ¥ (24>, 2014)
WZHEL L 7z W EALIE A O KERE 50% (RiE
Fil & RBREYMI Lo RS fLEE L, AT
B E— Flliffz s L7z, WS L7088k T
HARIE CRBRIE B X O HIAHE) 7 & OB TR
JE2 MM L 72, FRE B oBMTE, TR
BEE IR oL Lz, %28, 714 Yide&Toll
ET—EIRIN, AREMTOEHE IR, o72. B
AL 2 WD R L Cmm PR oS 725414 3 [
Wirz), TohIELEIEME UTHRA L. Sk
JEHE OBPMBERE ICC) B L OZEEFRE (CV)
ZZEN210991, 0.97% T, B FIREAIEHE D ICC
BLUCVIZENEN 0987, 3.57% ThH - 7-.

FlER L 7o —ilB E I 5 2 S BHRALER Y 7 |+ (Adobe
Photoshop Elements, Adobe Systems ¥, >K[E) % H
WCRBRE S O 55 M % HH L 72 (Watanabe et al.,
2013, 2018; 51222, 2014). i LEREHPH O F
YWY v VHETH Y, FRHOENIEREL STy
% (Akima et al., 2016; Watanabe et al., 2018). ApHEE
CNGIOYAE oY) h=nl AN WROFEEIN i o N TN i }
HeZzfRY) Eo-#ip & L, KWREBDALOHS, 3%
DHERHBEIZERS L7z BIREFAN O E L 0(H)
~255 (H) OBMETERLE:. &b, HEEFHGO
ICC BXUCV IZENEN0.869, 537% TH-o7z.

4. EEIEREDFHE
1) &

BIIET Yy IVIETIER (TKK. 5401, 7T
¥t HA) 2 HWTHlE L7 (Kimura et al,, 2012;
Yamada et al., 2013; Watanabe et al., 2017). XJHR¥E& L
WREZBIEEEICHCCILL, BAOMTE- 72 W%
DR, BIETSKBREBIC AN 2\ K IR L7z,
EXENREZ A TELATEIZ 2 WTOE/L, £
O FKAE % FFEHTIZ FH72.

2) TEPKOE

FHHROEIZY ¥ T A—% — (TKK. 5406, 113
Bt T34, HA) 2 W THl%E L7 (Kimura et al.,
2012; Yamada et al., 2010; Watanabe et al., 2017). X} %
FIFMESRON P2 FTEE, RICEZE L7z T4
DRI o TR L 72, 8 < BRiE L B EMRE 21T -
Foth, WRBEIHHOY A I S THEEICWRERIRY
mECBREE L7z, BB IV RE AT 2 IS L,
EiEANEME LR L.

3) 7y vaFvy—F
TrrryaF ) —FRTUVINFOITLEE
(TKK. 5802, Fri#as L3k, HA) 2 HWTHIEL
72 (Kimura et al., 2012). xF5EIIBIEICE % BV 7257
LR CHFICEBONF 2D, 2oki% 5 M 90°
JRHIACE CORIEL 72 (FRRGEEY). BIEMERR DR, R
HIZBHDY A I v 7 CHER S, Aix TXARRD
BIAMUEL, NT Y AERRT L% (R TE /-
FEHAL 72 WERRCE, ETIARENCR A B8 %
RoZ &, MEZKRPOHS RN L, FTRETI
DLFBIIRNS Z Lk bl Lz B EnRE %
WAT2ME/L, @SELIEMBE LTRHAL.

4) BAIRA RN B EEH

HERT7-RETHFZEIIHT, E660RHD
ExRPOBEL 72 LB %2 ENEITRETEZ -5 R
by 7y FI2CTEHI L 72 (Kimura et al., 2012).
HEDSFMGMENSBEN L 720, e R H
SR, BISY TAF a1, BH
THMT A LR R WERHE L 120 B2 LR
L7z HIEITEREEZRAT2HERL, SE%E
WEE e LTHRA L.

5) 10m AT

10m O EAATEZ P L Cls S & o K
2B AT ZEE L. RREIEIAY—-1T4
YIZAL, AZ—FOHEIFEE L LIHETERGL
WEH LAY — ~ QBN D &K RE OREA 10m
FTA BT 5 ETCORMEZHAIE L7 (Kimura et
al,, 2012). BEHEEOBEETIE VOB @D ITHW
TLEEV] &, RKEEOWETIE [TE LR HE
CHEVWTLZEW] LR L., ZBEORITEZEW
REEA T2 MTOEL, EKMEEHEMEE L TH
HL7.

6) FERVERAH T

SR RS TR D OfREE L7z, R
lER (TKK.5715, Prftéds T34, HA) ZH
WC, AL TC RIS 90° JiE A 1 T > 45 I o0 2 RV I
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{71 % % L7 (Kimura et al., 2012; Yamada et al.,
2013; Watanabe et al., 2013; #3134, 2014). FHANLHE
WIREZFRA T2 Mg o%EM L, SELElEMs LT
WHLZ. RWECiE, BUFLBMERT (kg) 12
THEZ U CERERME V2 (Nm) 28 L7

7) 30 B TAL B LAY [HEL

W 72IRED S, (32 [HES ] OofEx
30 MM TMEIKETE 20% 07 » b L7z (Kimura
etal,2012). WEREFIIMBEMORTREZE, &
TFATE RS 72 BEHRR O, A5 — MO
EEBICEERRG L. FOR, BES T ICmN
VA RCIEEE R REE S TSI L T v
GlEEEED Y P LW LR HER X
1[E& L7,

8) Timed Up & Go (TUG) 7 X
WNREDPHEFPSUL EDY, 3mETFDI = a—
VETHE, Ia—rEFVELTCHUHMFICE
LEFTCOHRERMEZA Ny 77+ v FTHIELL
(Podsiadlo and Richardson 1991). {#HIE D FE, W HE 7
RO IR LA, F72, W0ESHIEH
HThrIl, EFoTlIWITRWI EREL7 MIE
E# 1 [E& L7

9) Fitness Age Score
ARFFETIE, HlE O S AbERE & ARG I FHET 5
el L L CFoRHHER (Kimura etal, 2012) %5 FAS

Rz, FAS & Aging Biomarker (2460 < EWp221y
EW T RN ERCTHT 5 b 0T, KNEHROMEE
b BERE IZ X CRMEND 10m FHATHR, 7 7
Y vaFny) —F, FIRF IS HIER, TEEBUE,
B STHBTHE SN S (Kimura et al., 2012).

Bk T FAS = —0.203X, + 0.034X, + 0.0064X; + 0.044X,
+0.046X; —3.05

M FAS = —0.263X, + 0.033X, + 0.0074X; + 0.048X,
+0.079X; —2.52

X=10m BATHER GEEREL) (B), X, =77>27 =
Fov)—=F (em), X; =HRIEAMWIZEREH (1), X,
=FEEBOE (cm), X; =) (kg)

5. fETHLIE

WEEMBAT X SPSS (version 25.0, IBM #, kE) %
HWTiroz, ZFMELSHEONLT—F OREME
BRI + R CR L. ZHEBB O
BARIIE T Y v OBFHBEE B L. F72,
FAIARIE 3 & OV I 25 E BN BB 12 BT T B A HERR
T57z0, V5 F#, BMI B TEEZ fI#EkKs
T AWM 2T > 72, T _TOMET P<0.05 %
ek L7

M. %55
RIIHREOMGE Ty o—8HzRLZ £

K1 WREOSFIRHE, BERECKDFHHER O IUESHKEE

. Men Women
Variables (n=25) (n=28)
Age (year) 77.0 £5.5 79.1 £ 6.1
Height (cm) 161.8 = 6.5 1489 = 5.8
Weight (kg) 64.6 = 7.1 49.5 = 8.5
BMI (kg/m?) 247 £ 2.8 224 +38
Muscle thickness (mm) 40.1 £ 6.2 36.5 £ 6.5
Subcutaneous fat thickness (mm) 9.1 £3.7 12354
Echo intensity 22.6 £ 4.4 28.1 £ 6.1
Grip strength (kg) 26.1 = 6.4 17.0 = 4.3
Vertical jump height (cm) 13.5+9.2 11.5 £ 6.6
Functional reach (cm) 30.6 = 8.1 27.8 £ 8.5
Open-eyes one-leg stand tests (s) 8.4 +10.7 11.5 = 16.2
Normal walking time (s) 94 + 1.8 9.5+29
Maximum walking time (s) 6.7+ 1.5 72 +25
Knee extension torque (Nm) 93.0 = 32.1 659 = 19.2
Chair standing for 30 s (numbers) 20.1 = 8.2 20.6 £ 74
Timed up-and-go test (s) 9.0 28 8.7 £38
Fitnes age score -2.07 = 1.04 -2.12 £ 1.42
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72, BRI o0 3k W R B R ) % TR L7z

T2 HRMERE & EE I L AR MEE (B
AR, ETIRIE, FEED) 2B % 2O
BIREE BN oR L7z, BkCiE, KBRS o
TS L EHR OIS B2 ADOHBBERIRD 5z
(r=-0.415, P=0.039). ZOMOHEH TI3AHE 2 ME
MRIBE I N o . T, BMI 25 KBRRH]
HOMAAME, K TIRE 2 & NI & OMIZE
ELRIEOMBEEZREA L Tz (.=0.589, r=0.808,
r=0.600; P<0.001). F 7z, FitifE & K TIRPE®
WICHEZE 2 EOMHBBERTRD 5N (=0.721,
P<0.001).

F2 3T RBRATE O F AR B L OV & & A
TEFIBEAEIC B B B OMBEREE B LR
L7z BT, KA o f Mk & 25 ko
., BRIV, FAS OMICHE E % IEOMBR{R
ME D 5 N7z (7=0.558, P=0.004; r=0.691, P<0.001;
r=0.443, P=0.027). —77, MiMEEIEERTS (=

Men

Lower EI

Higher EI

MT: 38.7mm &

& MT: 49.9mm A/
v

—— Femoral bone

Femoral bone
10mm 10mm

MT: 49.0mm *

-0.506, P=0.0099) B L UHEMHE kL 27 (=-0.634,
P<0.001) ¢ HFELZAOHMBAMBER LW &
B, HEE L FASCIEAETIEZVWLODFWAED
FBIBEER DS BIZE 2 N7z (,=-0.360, P=0.067). VT
i, KBRRIEOGEEEIZ 7 72 v aF vy —F
(=0.534, P=0.003) B X OBEME bV 2 (=0.419,
P=0.026) & ORI, Hikl Ll E TR (7=0.496,
P=0.007) BX U TUG (=0.431, P=0.022) & DRI
ERIEOMBEERIBEI N T, HlEL
FAS OBICIZAETIE R VST WE O E IR EE
5N (=-0.342, P=0.075).
ARSI L DB o NI RER L
s, BMI, TIRIIEZHIEEKE L8225,
MRE I EER DS, 772 aF vy —F, IR
FrRsr b Em, BEffRE MV, FAS & ORIC, #hk
FEIZmEB R, SITEHE GBEB L ORK), B
B MV 2, TUG, FAS & OBIZAE &2 MBI RRFE
HHNT.

Women

Lower El Higher EI

- A
S5 MT: 39.1mm

H
Femoral bone E 10mm
10mm v

Femoral bone™

X1 KBERTERDEEKERDHEE]
EI = Echo intensity, MT = Muscle thickness.

K2 i, 548 BHEEE

R TRERLE, EhtEEOMRRIRE—5

Men Age BMI MT FT EI
Age - -0.242 -0.415% -0.020 0.103
BMI - 0.347 0.293 0.113
MT - -0.134 -0.391
FT - 0.348
EI -
Women Age BMI MT FT EI
Age - 0.209 -0.248 0.045 0.285
BMI - 0.589%%* 0.808%** 0.600%**
MT - 0.365 0.098
FT - 0.721%%**
EI -

BMI = Body mass index, MT = Muscle thickness, FT = Subcutaneous fat thickness, EI = Echo intensity.

* P<0.05, *** P<0.001.
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K3 FHERED JUHIEE & SEESEEDHRRRE—5

. Men Women

Variables MT I MT I
Grip strength 0.378 -0.154 0.080 -0.011
Vertical jump height 0.558** -0.506** 0.333 -0.216
Fnctional reach 0.373 -0.171 0.534%* -0.136
Open-eyes one-leg stand test 0.289 -0.165 0.318 0.041
Normal walking time -0.013 0.191 -0.032 0.496**
Maximum walking time -0.151 0.145 -0.126 0.353
Knee extension torque 0.691***  -0.634%*** 0.419* -0.187
Chair standing for 30 s 0.211 -0.037 0.173 -0.318
Timed up-and-go test -0.171 0.203 -0.111 0.431*
Fitnes age score 0.443* -0.360 0.242 -0.342

MT = Muscle thickness, EI = Echo intensity.
* P<0.05, ** P<0.01, *** P<(.001.
x4 RIEEDHOEBR—E

Variables r - P-value r = P-value
Grip strength 0.195 0.179 -0.077 0.600
Vertical jump height 0.583 <0.000 -0.317 0.026
Fnctional reach 0.455 0.001 -0.230 0.112
Open-eyes one-leg stand test 0.321 0.024 0.080 0.586
Normal walking time -0.240 0.097 0.362 0.011
Maximum walking time -0.220 0.129 0.290 0.043
Knee extension torque 0.502 <0.000 -0.511 <0.000
Chair standing for 30 s 0.203 0.163 -0.120 0.412
Timed up-and-go test -0.232 0.109 0.321 0.025
Fitnes age score 0.458 0.001 -0.349 0.014

MT = Muscle thickness, EI = Echo intensity.

21

Control variables: Sex, age, body mass index, and subcutaneous fat thickness.

V. £

RFZeIL, BEWkEEZHWTENESHEL 2T
S OKBATFRO G © 20, BEICFE L, %
TEETERE E OBEL M T2 LR HME L2, K
W DRSS, HHBISITIZ BV CRBERTE O fHLE 3
X OFIMEEE & AT 7 B AR S N2 DR ME oy
7 REEKRNE L E—HOBEHIZE EF 57228,
AEHS, BMI, K2 FHRBGIE 2 HIEE % & L 72 (mAH B 47
2B W TRERATER O FH A AKE 35 & OH M % 14 FAS %
EULLOEFREAFBELBRER L. INHD
HRE, ENESREE GFHESRELED) Tbw
TH THROBHGED L ORI AEEI A (2 5228
ERIFLTVWAZ EZFERL TS,

Yoshida et al. (2017) (d#uISFEIE D B 37 S5 #EEE 939

ZENRE L7z 2 SER OBHIZE % 1TV, FAS 2V E
NESEREOTFRR T b2 xS L. 2O
72 Tl, 029 % FASO v M+ 7MHE L THEIL,
XFRE % 2 WEN VT CHBLEEE DA & L L 7o
3, {X FAS #1358 FAS BEIC N2 FE DN OFEE ) A
IRBLXFSAEIR AT %R L7 (Yoshida et al.
2017). ARWFFEIC BT 5 EAHEFRTEH D FAS OF
fEIZBMET2.07, LT 212 TH Y, BATHHIED 71 >
b+ 71# (Yoshida etal. 2017) # K& { FTH->TWw5.
L72h3oC, KBFSEOR KB L EBIFERRIL AT
LCW/z LT Ccx 5.
EHMmEIIMEE & 12T 5 (Lexell et al,,
1988) #%, FO—FTHEMNEAL, 2F ) HAMHEKD
BALDEL DL Z 5N TW5S (Lexell et al., 1988;
Rice et al., 1989; Overend et al., 1992; Lexell, 1995;
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Yamada et al., 2010). ‘SE&FBEIEm %2 58T 2
PO I A PR D F 4 70 BEATFEAR T % (Watanabe
etal, 2018). mi#i#E xR E LAEATHIRTIE, T
B AG T O EE DS /IR /8T — LT 5 2 &
DG &N TS (Fukumoto et al., 2012; Rech et al.,
2014; Watanabe et al., 2013; Wilhelm et al., 2014). &
No oz, BRGNS D 5 IFIGEESR (R
A &) OWRISESRIEICEEL RIZT L
R LTWA, RFIZBWT LTI T 5
RV ON, ENEERESHE 2B VT LB
DEEBONF OEFZIEEIEREIC BT 5 Z LAVR
Bahiz 2B, BEHOEEL LICHEERBEHNSE
O NHBEIZHRER 26T % "3 FAS, BfiE b
Vo, EEBEOCETH-72. M), NI Y ARIER
M 2777y ar ) —FLHIRA L B EHIE
FIAEARIE & DRI, HATREI 2R T 10m HATR I b5
LU TUG 1M & DRI 2 2 IUA B 75 B i 332
BNz, FHEENERICL > TERHOESLEN K
BIREBOEAGVWEIRRLLEEZOLND.

AKHFE & FEkOBERE RS WG HWCHIZLL
e O RBERTEE AR & By, B AYIZEFN L 720
FETIE, BUEOPIHHRIEIL 44.4 = 6.9mm, FikE
JE1X 212 = 49 (Watanabe et al., 2013) T, HEDF
B RiE 1L 39.8 £ 6.1mm, FiMEE L 24.6 = 6.3 (%
#13, 2014) Thol:. ABIERTHONLT -5 %
INHORMEE T 5 &, BNESRESIRE Tk
FHHLRE A, S EEETH L. EEERE
s OKVIEBIFEGEICIE, THEEHOEM, B
LHEADHE L TCnwb EEZ NS, 72721, BED
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