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Parkinson disease and impacts of resistance exercise on physical
function, mental health, and P300 event-related brain potential in elderly
patients: a pilot study

Yuma Sonoda (OT, PhD) ¥

1) Rehabilitation Units, Shiga University of Medical Science Hospital

Abstract

Considering the aging population in Japan, an exercise program is recommended for the local elderly people. Of particular
interest is the effect of muscle resistance exercise (RE) on physical and mental functions, especially in elderly patients with
Parkinson disease (PD), which is characterized by the deterioration of the aforementioned functions. In a pilot study with
elderly male PD patients (n = 6; age, 76.7 + 1.86 years) at Hoehn-Yahr stage 2 or 3, we investigated the effects of an
exercise program based on a BAB study design comprising muscle RE (twice a week) on motor skills, performance in
activities of daily living (ADL), recognition ability, mood, and quality of life (QOL). To elucidate neurophysiological
backgrounds, we analyzed changes in P300, which is a complex event-related potential induced in association with
information processing. Nonparametric tests were used for statistical analysis of all data. The exercise program was shown
to have selective benefits for balance ability by improving leg strength and Geriatric Depression Scale score (all p < 0.05).
No significant effects were demonstrated for other measurement items, including PD symptoms or performance in ADL
(Unified Parkinson’s Disease Rating Scale), cognitive function (Mini Mental State Examination), health-related QOL
(36-item short-form health survey), and P300 wave. Previous reviews and meta-analyses have presented data that provide
evidence to imply exercises as being beneficial to physical functioning, concurring with our findings. However, according to
recent studies, rehabilitation only with simple physiotherapy is insufficient for PD patients. PD patients reportedly require
intervention to reverse their mental state and lifestyle. Although this study indicated no clear improvement in ADL,
cognitive function, QOL, and P300 in the PD patients that can be attributed to the exercise program with RE, occupational
therapy for PD patients is obviously important to mental and physical function.
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SN—F vV ¥ (PD) X, BN RERE S (BATREE,
KRB H RS & EE, R, SERE, B8, Foh
FEER L) , RARERE GEEIERE) , MWk
BEEE (92, A%, BAIRT, 7280y —72%F) n
ST SRR ELSIEET[L]. LT, ThbDEE
ITHERERIRE WO IR T & B L= B W A&7 E{/E (ADL)
DORNZD 728 5H[1-3]. #@E 10 FMIC, FHZHN
ANTBITFDERLELRICH b LT, IRIBNIEERE
RREE T e RAOETEELOE DO OREERITES
FAELRW. TETE, PDEEDOY AAEY T — 3 v
(U N), BricESEE S 2 s emE (PT) L {EE
PR (OT) A B EF OIEE L OV O - <0t FE R
(QOL) #M L&¥ 2 L THELOBHELAEHE > T
5[2-9]. T T mmibntEd BAR T, Hilk&im
R AEB T n ST ARHER SR TR Y, EIBmE
R LM EHEBICTT2AEEICENT-ABRIRED
(AE) 13451, & SR 2D Ak a9 v oo (2 <0 K
MmyEDmE B EEMA I N TWA[L0]. F 2EFE T,
VYR Z RS (RE) b & EE O 1B BT %
F T HEBBEREEBHEREORNTICHERH L L L
THEABENTWVWD[IL]. LERn-> T, mHEEICE <,
BB L ORMOEIE I BB TH D PD BFEICFHER
DR EPYH SN DH[12-15]. L LARNR D, PD 2B
7% RE OWFFEIE A7 <, WEERRIZ KT 2 8 % 3l
L7ZWFRIE RS =670, 22 CARMIEIE T &
LT, REZR 7T AZET D HEE PDBRE Oy KR
BLOEMHEE, MOMREHENRERLE L THER
BEEEA (ERP) ~DEEZ ML L 72

ERP @ PN BRI M 55 43 VI P 1 AL B PR A k9 2 AR
HEMNHFEL S, @ROEBSBMEEZ KB LT
TETHZENMONTVWS[16]. ERP ® 5 b THiME
Wik, BEHEMICHKET S P3b (Wb D P300)
CHTEEEREALICI ET D PIa bV, TORSITATE
DERRBEEFF IS U MR 2 R L & IR
0K L, BB DEBERB O A 7 b3 AN I
WTHHBLENMEEE CH LR BT 5. P3a IX
SRR K o> TZBMICER SN S A Kb > T
ZEEBET DL EMXFICEDLEMEINTE
D, AMEAEOHKEL KW T 5 L Vb TWw5[17]. PD
\Z$ 17 B bradyphrenia & %\ d cognitive slowing 23 iy
KOBLEBENTWVENR, ZOFEMIZ oW TIkKARE
WMObHEZATHS. NEM ERP @ P300 k4L,
& DU RE D VA EE A IRe [ & W E 9 2 HEAE, £ L C PD
WIOBEREL L USHINTWAH[18]. Lizno
T, P300 M & MiIEHRNBEHE O EE L LT, PD O
R OB I NFMEIN S 5. £ T, KFET
IX P300 % i\ T E i PD IR 3F 2 %9 5 RE IZ & 2 Bk
B~OEBLRFNT L L& L.

MR EFIE

XD PD BHEIT, MO U ANF R ST 4 —E R
(FIAEZEEZERFAEOEER a7 7 A2 ML TND)
TUZ L —hENTZ 10456, KOBRINEREIZ L - T
BEINTEEZTHD. (1) PD 2R HEH 72 30
FRER D H DA, (2) MMSE 2% 23 A LL T, (3) Hoehn
& Yahr (H-Y) 27— IV LI E, (4) FBELINIZH PD
HOPBEINTEETHD. 2B, TRXTOHREND,
WFEBAARTIC ALY VX ESICESHBHEIT Y, A
V7 —bLFRarkvry hEEHT.

BT 17T Ak, Wik - Refp ok x: B &
L7 HURrehab (HUR%:, 7 4> F v K) M+ 2
LYAK AR (RE) &, LA oM EEZEBEH
& L 7- CORDLESS BIKE-V60Ri % 71 NuStep (Senoh
t, 7AUH) AT LEHFEEDN (AE) 2HLE
7= concurrent training (CT), /X7 v A, 2 b L
vFNER SN, £, CT OESREIL Borg A7
— LTI IETHD] D 13 TOREHDN ] TRES
niz. br—=v2703# 22000 3EOHEE TITbh,
Ky rvaridur—Iv 7 v 7TO5~107%, EiE
B & D A0~50%y, 7 — L X 7 L DELTHERR &1,
HEERHREEBICLH2HEED N CTEEINT.

A DOT A L, F—ARZT 4 —T— KNk
BAB i (BIZMA, AlIR_R—2F 1) #HWT, RE
AT Lo CThElin PD BHOEEAE, ADL, REHE
e, R4, QOL oith®E, MKRAHPENRER L LT
ERP @ 1> CIEMALIICEEE L& BN CToh 5 P300
DEALNAECDONHRIAEL 72, WMEOB S5 b —
=V T ERBICHIETER—RT A U ERITD LN
WiECThH-72%, A:REDHT I, B: RE FEfii (CT)
Ll £, R oMt 22 &2 MWL, &
ICBZBIMLELETHD BABBHIZET V1 v & LTz,
CTH A# (B) , REH1L# (A) , RE BB (B1) ,
CT kel (B2) L TxhZTh 4 BET D L —
=W R T . ek, G E XU ARSI
FTTIZ6Nnb 245 A (hikfE: 125 H) Mo kb —
=7 % EK L T\ (Figure 1) .
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Figure 1. Trial design. B: The subjects had already continued
participation in combined resistance and aerobic training
(concurrent training [CT]) for well over 6 months (up to 24
months; median, 12 months) at the beginning of the present
study. They discontinued (A), resumed (B1), and continued (B2)
the resistance exercise (RE) for 4 weeks each term (asterisks).
The arrows indicate the various parametric tests used in the
assessments.
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7O A LR L LT, PDFRMER S ADL R
22|Z unified Parkinson’s disease rating scale (UPDRS)
part I-1V, iE B 4E |2 timed up & go (TUG) , functional
reach (FR) , #7), TE#M A (FERERMEHEE
e, HUR RO MEZRZ M) , Bambae &5 ol
mini-mental state examination (MMSE) & 30 IHH
geriatric depression scale (GDS) , fEEERIE QOL (2
medical outcomes study 36-item short-from health survey

(SF-36) % MW CREMi L7z, X 5I2, 2 FlEE O WliE f)
Wik o4y RR—VBEEZ HWC, BEEME P300 &
FOSKEMB KO = 7 — 82 & L. &R SE
JE 723 20% D “rare target” & 80% @ “non-target” O 2 FE A
HY,ENEFNTO0Hz & 1200 Hz OFiFEZFEH L 72 (F
J£ 85dB, E RMIFE 1.5 %) . %53 X rare target (2%t
LT, ARPCHRELI A 2T LocErEnz.
ERP 4 3% ] & O FL &% 5 AL 1% 10-20 {EIZHEV Fz, Cz, Pz
LT BT, YU A M B 250 Hz, &
#1137 Bii 100 msec » & % 900 msec £ T & L, rare target
1% 50 [EI A INGREY) S v, BERE M P300 & i o B
Atk 300-600 msec (2 HHLF D K& G IER & [FE L
7= (Figure 2) . IISFEMIEERITEBI 462> 5 R 2 3 47
SNLETOMBTHD. ok, &£ ToOMMmE HEIX
EETHD OT ITTT-o 7. FFMfillEF & L ikl
P300, MMSE, GDS, SF-36 ¥ & U" UPDRS % #Fffi L,
FO®RITENG LA OEBBEREFEAD 2 FE i L 7.

AT Z TN TOT—=ZIZH LT, 374 b
VyZExz M., KENED SHFELT, 71U —
N U REEFEITITHR YD DT 4 va s Y F
FEMBREBIOR 7o —=MIEZ2ITWVWHE L.
¥ 72, UPDRS, MMSE, SF-36 ICBALTIE FA AL VD
DZWIERB LI RMEE Lz, s, SATICIL IBM
SPSSv22.0 Zfli i L, X T O F M A E K UL 5%
K & L.

R

10 44 @ PD & O 5 HERANEEHEIZHEN 7 4 350 %F
Llripot., WEBMMBFIC L ANMEICL > TABEL
ENSME L, mEMICETREDONSRIT 64 &>
7o 6t R O 76.7+1.86 5%, & £ 168.1+8.2 cm,
{K# 67.0+8.4 kg, body mass index 23.7%+2.6, H-Y &
7= 1l-1ll, MMSE #4351 26.5+3.2 Tho7=. *I%
SN BM, ARlE, HEMEICLY PD L2W I
EHRBOBEEZIT TS, £, Kx%HEIL PD
K (on-off) O BANEE AN/ S, I FIZH PD
EBILOHESEES—ECANELBHEE &V o258
MERICEF IR0/, ToM, £TOMNRENH
I OEDNMILR Do 72

RE O HICBI L Tix, TUG, FR, MfhE# /1, GDS
WHEREELZRDOHN (Figure 3 , Tablel) , =d
fh oo $1% . UPDRS, #&71, MMSE, SF-36 ICH &7k

& B

HBEBDR o7 (Tablel) . ¥ 72, UPDRS, MMSE,
SF-36 T RAAVHDIWIETERM LB EIZBWTYH
BEEBDRNST.
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Figure 2. A case of auditory P300 wave in Pz by using an
oddball task

In the pretest, if the target reverses low- and high-pitched
sounds, a stable P300 wave was possible to obtain (arrows, P3).
In addition, some cases showed positive changes in both latency
and amplitude by resistance exercise intervention (solid line).
The audio stimuli in the task were named “rare target” and
“non-target” according to each pure sound of 700 and 1200 Hz,
at a frequency of 20% and 80%, respectively. The sound pressure
was set at 85 dB, and the presentation interval between each
sound stimulus was 1.5 seconds. The subject was instructed to
press a button with the right hand for “rare target.” To test for
auditory event-related potential, electroencephalographic signals
were recorded at the Fz, Cz, and Pz electrode sites of the 10-20
system. Electroencephalograms were analyzed 100 min before
and 900 min after each sound presentation, and its sampling
frequency was performed at 250 Hz. The trial included 50
stimuli for the rare target, and signal averaging was performed.
Audio-P300 was identified as the largest positive wave at 300—
600 min after the start of the stimulus (rare target).
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Figure 3. Effect of resistance exercise

A: Timed up-and-go test (sec), B: functional reach test (cm),
C: right knee extension (kg/kg), and D: Geriatric Depression
Scale score. Line charts show mean scores (o: white) or each
patient's levels (e: black). *Effects of resistance exercise as
determined by using a post hoc analysis (p<0.05).
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ERP I &I *Twﬁ%‘r P300 ICREL TH, +T 6L, RMBHEICHT DT VERICTHEGEEZD W
DFLERALIZ BT DGR L OUEIE & KOG HE B L O B OB N KEE L OFANEL, ¥—F v b REHE
= 7 —#Iz ,E\fxﬂﬂlé’é%m&b&ﬁ)ot (Table2) . L TIX P300 WIENLE LR Moz, #—F v b &
MLURNG, EFICE > TIZREICEY P300ICBWT KEL L KRELEEEZWEIERL) CIALEL

ROT 4 7B 2RO (Figure 2) . £7=, Fz T 7o P00 K EHEDZ LN TET.
IS RIS B ) C P3a 2R 72 (Table 2)
Table 1. Impact of overall function
(Aerobic and/or Resistance Exercise) B (AE+RE) A (AE) Bl (AE+RE) B2 (AE+RE) p value
mean + SD mean + SD mean + SD mean + SD
UPDRS
part | 3.0+17 3.0+17 3.0+17 3.0+17 1.00
part 11 (on) 13.3+7.3 13.7+7.5 13.5+7.5 13575 0.85
part 11 (off) 15.2+9.4 15.3+9.5 15.3+9.5 15.3+9.5 0.96
part 111 (on) 23.8+£10.8 25.2+11.1 241 +11.2 242 +11.2 0.053
part IV 0.8 0.8 0.8+0.8 0.8+0.8 0.8+0.8 1.00
Timed up and go (sec) 15.8 £+ 9.0 18.0 + 12.1 16.0 £ 9.1 15.3+9.4 0.024*
Functional reach (cm) 21.6 £5.5 18.9+4.8 20.8 £ 4.5 23.2+£6.0 0.020*
Grips, right (kg) 24.1+5.9 234+ 4.7 243 +5.5 244 +£5.7 0.45
Grips, left (kg) 22.1+8.6 22.5+8.4 21.1+8.0 21.7+£7.9 0.71
Knee extension/weight, right (kg/kg) 0.81 £ 0.30 0.90 £ 0.37 0.94 £ 0.34 0.95 £ 0.31 0.033*
Knee extension/weight, left (kg/kg) 0.75 +0.30 0.82 +0.35 0.91 +0.29 0.87 +0.28 0.31
Total MMSE score 26.5 £ 3.2 26.2+2.6 27.3+£2.3 27.8+£2.3 0.12
Total GDS score 10.2 + 3.8 13.0+4.1 11.0 + 3.0 9.0+£3.2 0.015*
Raw SF-36 score
physical functioning 40.8 + 22.7 33.3+21.1 32.5+17.0 36.7 + 6.6 0.62
role physical 39.6 £ 22.2 43.8 £10.5 41.7 £ 30.5 34.4 £24.0 0.99
bodily pain 58.3 £ 11.7 47.2 £19.9 53.5+15.0 58.7 £ 17.1 0.89
general health 51.8 +12.4 55.7 + 8.3 44.0 £ 18.9 49.8 £ 10.7 0.16
vitality 45.8 £22.9 53.1 £ 16.2 52.1 £ 18.0 43.8 £15.3 0.17
social functioning 47.9 £ 33.0 45.8 £ 31.3 60.4 + 36.6 45.8 £ 25.8 0.79
role emotional 41.7 £13.9 58.3 £ 31.6 40.3 £ 26.0 43.1 £ 30.9 0.16
mental health 68.3 £ 23.4 65.0 £ 15.8 64.2 £ 13.6 70.0 £ 18.2 0.86

Abbreviations: GDS geriatric depression scale, MMSE mini-mental state examination, SD standard deviation, SF-36

36-item short-form health survey, UPDRS unified Parkinson’s disease rating scale.

Table 2. Change in P300 and reaction

*p<0.05 (using Friedman’s test).

(Concurrent Training) B (AE+RE) A (AE) Bl (AE+RE) B2 (AE+RE) p value
ERP, P300 mean + SD mean + SD mean + SD mean + SD
Fz, Amplitude (nV) 13.9 £ 15.3 16.8 £ 13.5 16.2 £ 13.0 12.5+6.7 0.66
Latency (msec) 421.3 + 46.8 426.0 £55.9 430.0 £ 104.3 439.3 £53.5 0.38
nFz', Amplitude (pV) 6.5+7.2 9.1+6.7 7.1+6.7 124 +7.1 0.39
Latency (msec) 402.7 £ 52.0 400.0 £ 49.0 432.7 £ 37.6 391.3 +51.0 0.42
Cz, Amplitude (pV) 9.1+6.5 8.0+7.7 9.8+4.8 9.6 +3.5 0.90
Latency (msec) 417.3 £53.1 432.7 £ 57.4 451.3 £ 1145 422.0 + 86.6 0.57
Pz, Amplitude (nV) -0.04 £0.13 0.13 £0.25 0.12 £ 0.25 -0.04x0.3 0.26
Latency (msec) 416.7 £ 59.6 432.7 £ 60.2 416.7 + 85.7 424.0 + 81.0 0.63
Reaction time (msec) 339.1 + 57.3 349.0 + 47.6 337.5 +55.7 329.0 + 62.9 0.53
Number of errors 15+1.8 1.3+24 15+21 20+21 0.60

AE aerobic exercise, ERP event-related brain potential, RE resistance exercise, SD standard deviation.
T P300 waveform of non-target stimuli observed in Fz (nFz).
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ARWFIENL, miln PD BB EICK T D REDNM AR
EREI L. ZOE, TUG, FR, BMEM B IO
GDS DAE R ELZ R L. BRHEICE LT, AHF
ROKBNEMNHD PD BETH L=, —REET
HDHNR—=F Y =X ARP L a=T o (Z1L)
WX BET, MOERLICERNT 5 _kEE (FBEHME
BEET) E Vo -EEOBERNEZEETILERDD.
—WIZ, TAY—ERXREZRAT L EOENERESE
IR B R BTN, EERE R E b EH
HHEKTOAMFLAETIZEREZNETFREIND.
L, RIFREONRET, SHEEETHL LOD
WATARE72 AT — YV TH Y, M OWFERMBIFICIEBEI
Vi EHBEFELUECT 87 n /7 A5 L TH
D, RE #IE#H AE ERT U AFIHRCA MLy T %
FEhiL T2 &b EAEEERTIERNo7Zb0
tEZOND. £/ REWILIT 4 HE L EHBTH Y
EALICRNT 28 520 REE LS 2 Hv. L7
T, KWL PD O PEIER, —REEICHT D RE
DONANDRBHFELEZEEZD. LIALARRS, K
e 5 Tk UPDRS 1213 HE 22 & kiL72 <, RE DA
TIX PDIERZDO G DT T 5 FHRDENFKI LI
SWATHEPE SRR & 5. — 5T, TUG, FR, M@
), GDSICHAERKEZR O THEB Y, REILFH PD
BEOEBEE L > SR xT B Y NE LTHAME
NEWEEZS.

F AR L, PD BFH OB RE R E o £ A
ZRE % 72 B R M ERP ZJIE L7228, UPDRS
ERBRIZ P300 IZBI L CH IR SN D Ak e B E R
Shehodz. BEERERICE LT, Takeda & [19]1XA
DPDEFZICENT, M#EZOAHE (REEMH), HE
P ERP & RATAMIL T, FAkREREE (MMSE), PD @
HEEMREREE - ADL BEEA AL, ERP K UKL i
L ADLICIIAERMBEMREZR O LMELTWVD.
KGO A, ERP MIE S (R LR 0F
WiEdH B2, REIZ X » T UPDRS TALIH B o 1E B 4E
IONADL 2 a7 OEKE A/ TE LT, TUG, FR, &
MR 1O SE L PD JER D B VITATEHERE N K& <
ZTALT H1Z EOEMBERERZE TIX R o772, P300
LbAERRUEBERIRDOTARENRTIBIND. &
51T, AEZ PD BEICB W T HIEH O LA ST RM,
ZLTITBZNEEOR EE2 b 20T 2 B8 mbnT
W5 [5,20]. EFERLbEBRFICHT D AEICL ST,
SEATHESE & [FERICIEB) M A A8 & & $ 12 MMSE < Trail
Making Test & W o =R OREN W 952 &
WE LA, ROl PD BE BT 5 MMSE
X P300 DAL ERBO o= EHRE LT, AE Okl
ko THEDEN~ R SNETHEEL D S.

— )5 C,PD BEICKIT D RKMBEDORRT ¢ v MO
WT O RE D VT TR %2 T 5 [22]. Cheon 5[23]
%, REICEAHBAHINFER MLy FE2MLBEDER

& B

EEEE A KRS L K% & o i iFgE ¢, Wit
BWTHHNMTAL>TT7 v hRAAEFEE DL LT
N, L LoHEE L UPDRS % V72 PD JE IR O e FE i
BOLNRoT=. LMLERL, MA%D QOLIZE
WTKBEBETITbTNCmER RSN EHEL T
W5, ZHX, PDICBITDHARERED U NZ, Aa—
==V FRERZEEEKICERY Ahd Z & T
QOL 1M RICEHMT 2 ATREME 2 RIB L T W 5. Z DO,
PDICXT HEE 7o /T AIZEIT5H QOL BT 5 0F
%2 T, Dereli 5[24]1% PT #53i (supervised) & &b
TRl —= 7 & B LT, PTHER D )2 UPDRS,
QOL U9 DL TAHAR—Lb I %P A4 XL L
WEERLEZERELTEY, PDAERE IO QOL M
LIZEBEEEOFENEENL LRV,

fth 5T, WMEHEIZE T D RE & AE ZfllAAGDLET
Ei+ D CT OMRBELREIN, =T AR
LMo TETUWS[25]. PDEBRERITS REITAH
HELEBEANMTOLZEMEONFRHRINLTEY
[26,27], AE T X o Tl Kk FE IR E S E B i A 60
WENFMONTWDH[12,28]. L LN S, REIZXD
MTORC1/p70S6K (fi # v /X 7 B A I 5) DIEME 4%
AE 28 AMPK DG WAL 200 L CHIll 9~ 2 rIREME DR & 5
[29]. MLEENIC L 20 FINEOHAEMERIZ OV TIEAR
A2 ARZVR, S%FREEHREZIILD PD &5
WIE IR O B T CTIZH T 5 RE & AE o i IE
REOFHMAEMFENLEND. E7z, Cruise H[1415]
X PD BFICHK T2 CT h AT X - T, HTHERE (ATEA
) Lol —HoRMBRICKELRD N, KA
BEA QOL LANICBWTHTWELZ RS RN L
WMELTWD., KLT, KL CIERMEEDLEIT
IRERIPD TN, IDORGOWEZRDL. Zhbo
Z &b, REE AE IR IR EGMERIDO X D
RIEBAE R TOMROE NS TR, Bk
X7 QOLICx T HHBLALDLARENRS Y,
A R OMEEEIL TCWDER TIE OT k)
72 B RRIC K A (supervised) 58 %08 RE B8 00 1Y 3 FF
WIEEWAT L CHIITSNDARETH D,
AFFEIZBYE PD BFICBWTCTFEH AL AT
AELMIOICHEBERDIEZN, N—F Y =X A, ADL,
RHEEEBE, QOL, ERP-P300 ICB W T A L Z RO 2o
7. LE=a—& XN T PD Zx$ B EBERIE D)
BEXFET2ET AR PELNITHR > TR [3-7],
B EE AT XA O R E — 8T 5. L LKk
O T, PD O U NE L THMZ PT 72 TIEA+5
THOVAVENVHEHOEREME LN ADLE &R
ERhTEV[30], HIEAEED PD BHFIZHT S5 OT M A
2K > ThF XEEZEITHE (COPM: Canadian
Occupational Performance Measure) % F W 7=FFAiCE
WTHOCR#ED ADL BITHENIOHEN RSN TND
[31]. L7223 - T, ADL B LT QOL, # L Tk Mk
BEDWFITIZPT O AIZH 2T OT DI A O E B
RIEEND.
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BT, RBFFERE R 5 P300 728 PD O U NIZHEIT D

EHBOEE IR WIiEE L R SN S, ERPICET
HiEEDL L ORETITRMIELZ Z4 5 PD Tid P300
BHFOERITIZIE & LR TH D0, RMIE % ff

D7 VPD D P300EREIC O N TIE—F L RENE D
LTV [32]. Tachibana & [32]i & % & PD &
DI LRIIEEZATHHETIEIPIEROIEENA LR
724, P3a BEEHIRAEDFEIC b LT EREL
o7 ET AT, FRIZHE L7 Alzheimer 5
BETIL P3a, P3bIEF &L BIEE L TW/., LLEMNS PD
Tk H B AL B B iﬁﬁgén I WWZ ERTRE SN,
Alzheimer Ji & OB HMERREDOEZN T LI &N T
Wb S%, bDORIMRE xﬂﬁ”é ERP 2L % 45 &
L, ZDERELIRIE, ﬂﬁ@ ERP 38 i 7y & O IERE 1) B 4%
NG PD OFRAEE - WELE AR 2 W R SIS H] & T
T5Z kﬁ\f%éﬁfﬁbﬁﬁ\&;é. IbiZ, HHRRR
RS REIZISE T 5 ERP B B HFE S, T OB
T2 PD OEAREELEZ LN, RIEWR S BER
EREBIED LT, AHARBMEELRY, U AGE
A SN Z R ENnD.

tEam
AW, Fmds PD BHEBFE T 9 D RE I A D %1l
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