FUEHATR -T2 /LR =1 Vol.28 (1) Dec. 2020

SR REETEBEANOANIVMERHBICLSERTHOME

=R, R 2, HFREES, EHIEE Y

JURPAT RS PRIERIAET Bk s g Y
EFREARES AU EREE 2
(Bk) HF—~—AFHIZEHT ¥
LB NESYNE LA RE S i S A F N

EE  Smkn HD T, £ EE) 05 AR REOMERFGER I A B ThH DI LIZAL Lo T
WA, B D IR Mk HE 2 B 5L, BB DSEE LD e — T, ~OVR R S
TIEEFELOHFEOCHEEEZ R HD BFIIHL, L& TRHRMICH IR R HEONLET
BIEDDHLLDOD, [5Gl EAT B T 58 IR b S,

IoT, AW DBI%, BB O AR FREL TO OV E LT, S AE B R, B (R AT R,
FAEAEALERA RS TR & LA R i AT TR 3562872,

12 AR DS ADFERDHAOVECE A 7 T LB, SRR BT 8 O B ARG
U QOL OB I I ThAHZEDTRIESINIZ,

F—U—REEEEA SRS, SOVRESRE, atE A SaEE

1. [FLBHIC

DBENIBWTIE, HEREFICHOLNEREEED
BEIMAE L e COR BRI RERE 55 (XN R E ok
TH 2 WMDBEHERLTWD, Bl EEH DN E
KA HENT B (LUF HD) TV, HD 12595 65
Ll O E e R AL T he 2018 F0HH HD
OAH1E 38,147 %4, HD ANEA 34 T A1) T, 209
5 65 MU EOE 1 2017 £ FEICIZ AR D 67.4%I25E
L, LT,

HD £3#1X HD " oBUR - R HD OB i&Ici)
WEEOET2&72L %3¢, IF HD B& L L ik
ROZALE DML T\, Bk HD T, #£fEoiE
By S R REDHERFUGE I CH R CThHI LTS AL
2o T\ [1] 4%, 1B FZ iRk At S TR e 7 Bh 553 1,
TREIAERE LAV — T, ~OVMRE SIS CIEdE4E
HOHAED LR BERE R HD BEIHL, L4 TR
2 BRI B ELN AL T A HIELHLLDD, 1Y
T W BT R AR IR R b S,

IoC, AW OBN%E, EEORERRLLTONIVE
ANESRET, FAEEN PR aE, WRFRAT R, KL
(LA e TR EVEER R AR 2 THEMGE %
THLIEEL T2

2. MRA=

WFge i dnimE A AWFgeL L, B RE Bl aE % SFm
F ok, HHEELFHRABLO QOL 27 7 — it
(SF-8) LARALBUZOWTIRE 2 L720

2.1 WHRIZOWT

65 F Ll Eo B MENER (LLF CKD) staged, A
#E 3~5 MM DR F MERRENT R 8 ZITHL, NIV
AN BOE A 12 AR EREL 7.

2.2 NVNESHIHESEN )T 2DV T

SR T, AT IS A, B LU
RO T CRBRETER) (2~ OV S MG 6 AL
FAEL, JHWE 20Hz T, 5 I 2 M RIEDZE T T
110140 73, 38 3 1% 12 BRAT)o HIHGR EE 356 A B
LY T ORST, EB)HFEEEIL Borg f5 %L 11~13 THIHL
SREEZFAEL, BHEANOEHZDRCFERLZ, PRI
ANVMRERMHEE (RSt A —~ — A4 B e T
B) LFEFEHHBIERT

2.3 I AHIROFHT
G A 12 BE R T, (D) EEFEENE (5
JIBLUNT 2 2% Short Physical Performance Battery



BT ~OVRTE SR R 1 & T2 5 T 1)

EWHEN BRI E M), (2) ALl GEMRh=S -
FAERF), (3) QOL (SF-8), (4) FHAIFEARIL, (5) 74
#pk (IH -MRS (7o BREEIB0E) 12X 5m 4§
fEAT) XN CNEHMERRL 72,

3. fER

KW R OFEMIE, BAEMICCRETLTE
ThbD, UWFIZEROARTZL T 12 MO AH
1, FHN ORI 237, 24 ERTT e THo
720 8 %W 5 HMEHTE, EHIRERK, BRI
SESPERE iR ED ABEOBIRTERENR 1 4T
MLz ~OVMREBESR B To 12 B4 Ak, KIE
T ORERL, FREBIRGECUEIROLN, £
72, RHLESRATCIE, AR E—F VA TR AR
FALIZFROLN e o72h8, 1H -MRS (7Oah#RiAdt
Btk ISR DR CIE, 55 RN AR IS 1
2SRRIz,

4, ER

ARIF7ETlE, 65 4 Ll LB gl (LT CKD)
stageb, FEAiE 3~5 Y D IR REAT S 8 41
L, VMR SRS 12 B ERKL, EBoMR
B RLL TV BRI OR) RAEHF L 720

12 MM OFERIAM 2@, B sietE A~ ai
FIHL, BEICER CEME O ZMR TR EB RO
HEIRROON D o7, EALEREORERD 5, CPK
MEASTESHE AT A S T2 L2, 12 iR O
HICOZAL D e oz 2 bbb, RGO REME A
Lol Zl R RIBL T,

RIFFEIL D BB ORET CTlEH A0, RICHAREEFEGE
T, OV ESRA A D 12 1%, SPPB DT

FIHACH D, BATHELH T-HEDH L) T EE
MAFROHNT . TNHOMERIL, B, SYREF IO
SN EL To, EARIMEEO AT L B4 K e
FIEL 7\ [2]6

F72, NTURBES), BATHIEL, KA - RATREEAS
BEETHOTHEBNIIBNT, MARICEEN AN 2L
MU CTH o720 KE (DW) OZEILIZFRDOLN -
7298, HARA =80 2P TIEHLD Tld e o755 A
DRERES, N ARICYCEEA D HHIEATRIBESNT,

INHOTELXY, BB TNt H ke R e 70 15 55w a2
BWTE, NV ESAIMEERET H2LT, TGO
BT, RAREERETI2SUGE AT RS
TRIEEINTZ,

QOL DA — )V TdHh5H SF-8 13, &b ADL 25H 72 0E
BHZBWTHHS RS [3] T, SCATHFEOR E050
HD @ QOL Fffie L Cit) & B zns, xff&5{Hrd
Bchotztzw, ~VMRE SR EOUGEHIHE2TIE
Rl

RWFFEDE R0, B S RIS =X
F0d, AV SR A P T AR BE
THDH0, RFTOF RO RS T B E T 5E TR
FEREDUGEIZH 5 CEB N BB ARIZ ST,

AN FRI T AV AEIE I Z L DR EC, T axt
REBEBDEONG ol Sk, SHITMHABIZE L,
F2IENABIED LBARF BT o TS EN L TEEE RS
n7z.

SR

(1] EATE S, DA EOEEENFEOBN. HAR
ENTEFEHERE 52(12), 683692, 2019

[2] Bogataj, S., et al, Exercise-Based Interventions in
Hemodialysis Patients: A Systematic Review with
a Meta-Analysis of Randomized Controlled Trials.
J Clin Med, 2019. 9(1).

[3] Schardong, J., C. Stein, and R. Della Mea Plentz,
Neuromuscular Electrical Stimulation in Chronic
Kidney Failure: A Systematic Review and Meta-
analysis. Arch Phys Med Rehabil, 2019.

[4] Morishita, S., A. Tsubaki, and N. Shirai, Physical
function was related to mortality in patients with
chronic kidney disease and dialysis. Hemodial Int,
2017. 21(4): p. 483-489.



National University Corporation Tsukuba University of Technology Techno Report Vol.28 (1), 2020

Low-intensity Electrical Muscle Stimulation in the Elderly Induces Significant Increases in

Muscle Strength and Decreases Inflammation
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Abstract: Elderly hemodialysis patients have reduced physical function and increased risk of
arteriosclerosis because of hypertension, metabolic disturbances, and vascular calcification. Exercise
training in hemodialysis patients improves fitness, physical function, quality of life, and markers of
cardiovascular disease such as arterial stiffness. This study aimed to determine whether electrical
stimulation of the skeletal muscles for 12 weeks could improve physical function and inflammation in

patients with end-stage renal disease.
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