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Abstract : The purpose of the study was to examine the effects of the 16—week combined exercise
on the blood dopamine concentrations, functional fitness and QOL in patients with parkinson's
disease. To this end, 24 persons parkinson's disease in over 60 years old who participated in this study
were classified in to the exercise group(n=12) and control group(n=12), and then the exercise group
was twice a week for 16—weeks, 70 min per session combined exercise was applied. The test dada
were analyzed by two—way repeated measures ANOVA, paired t—test, and independent t—test. The
alpha level of .05 of significance. As a result, first, parkinson's disease who regularly participated in
the combined exercise significantly increased blood dopamine concentrations(p<.001). Second,
parkinson's disease who regularly participated in the combined exercise significantly improved grip
strength(p<.001), arm curl(p<.001), stand up and sit down a chair(p<{.001), 3m walk and come
back(p<.01). Third, parkinson's disease who regularly participated in the combined exercise
significantly improved QOL(p<.001). Thus, the combined exercise had the positive effects and may be
helpful to increased the blood dopamine concentration and improved functional fitness and QOL.

Keywords  combine exercise, parkinsons disease, dopamine, functional fitness, gol

1. M 2 cHoR AdS 4 Qlrh

Y S *571F Astet AR

712 (Parkinson's  disease)-S EFA1744 9] of WE FAEoR <ld 4T EeS oF)
5|4 AFH(degenerative disease) & L=5}o|H 7b oAl A A7 EbsstRR A=
H(Alzheimer's disease) TFo2 SWsl= 73 ZHol AR AAY IS4 dstel £ 9o
A Agog §HES 10vhd F 100~2007 [12-13]. &3] o1& g2ks 5716 o7t
Amoli, 654 oM E oF 27} wIEHe FIACIER FE8NI @7 fEane] Aw
Sl glem, yolrh gopge| wet @ Ee] F o] 7lZer 4HA Qi FoHG Fadt A2
Jbete AFS Hol 5 mpled st Al B Folg Hashr S-HAA A2 F9

sold Zow AFEr1-3]. & 5 ALF oto] 4o e AL 4 e

IS iy 7[AHY] AFAGEE = 5 oh= Zol7] wiiEe] mXIEy RAE &
mpale] 2] Astz Qs WAsH, 1 AdES ool HIEA] Haeh 2= o] shtolr,
ol7tA] ke wre A @k QleH4]. ot o1& RpoA Qloid Aedt 5 Eut
T2 AA7loA =drj2 HolEHA Ao 9 o] SV 7P H14], AAT1sS F
2 ZAastal, SZ(substantia nigra) W Z=utFl AlZ1AL FFNE ANAAAZIEE e aA ol
ANBAIZE= 65417F = Bt 35% BETt A oH15-18]. 3 582 Adrls, 49, &
5], kAR MRS REFLS 80% ©] T A, e EE, Edey ¢ 4Y A&
Aol mutul AAAREIE FAEGS o JehgR FIAE 4 dom[19-22], FEHAE] 257
Z2[6], IEHS A7) 10~209 AHE 1t + AAA 'y oyt QIRH Tse FF
N&o] ESS o 4 A7) A7l w9 Gt elo]l JFE ATH23].

Tapgle] i 2%, ot HF 59 o Jeuy ISy e 715A =AY, 7
742 Aellg xHstH(8], 9444 EQo=m Ed A A, QAT E 4ol d ol diRt A
(tremor), A& (rigidity), 732](stiffness), <5 2HA 27 33 gEilit= o2A 7[2AQ] s
(bradykinesia), ZHAIE<Hd (postural  instability), o 2 mz e AFPster o]e]lo] wron
Baxgo 9 Ba5A(freezing) T Tl F (24-26], @ FTEIHS AN o 1 =g
a3k EFotH9-11]. T o] EH F F 714 oA HStAACE & P aido] Qlof et &F
olFe] Tl WHEAY 1 F Aok sh= ol tigk Ztel=eidle AAste Hle B2
Al Ao AY FHAY o FERt w7 ofef=o] SUrH27-28].

- 1082 -



oIS 2= AR or SHE B9 ofy
g A7, Aol 2R3 Sl Fol
&9 yeptaz A gAo] 24 4ol Hofl 774
Al FFE AN =T FHER UYL
Hugy QloH29). 53|, ®d, A4, ARt
A, 2olAe dF T LR Qs "
A dsd=s 7HAAl =HH, 288LoNAe] 9
T=7F EoRAIHA Aol &5, A9 V&
ol AstAl Hrh.  ol2gt &t AAAI &
Ae A g5 SaA7le 847 H7] o
o

2ol e gAelA § w2 9% nA
(30].
ol=et
ofell I
=

obzt

e,

H31].
A gl
= ] 7“(1—0‘]

odt o

ox 2 E
)
>

=
ke =
— -
NPT QPFBANAL BHFT 2
:

b=

ng
Irt
N

e ol
e

d

oy
fr o
N fru
1o
off

rR Ho to rZ 2 ox o
s Mo
iyl offt
T Mg
I )
52 lm e
oA i
"
i
o

1
2
>
rr
H
N

s

2

uul
2
fr
_O'L
rr
Mo
offl

(o]

fol
|
2 o
ne
L
o
fru
N
Ru)
i
Egiu}
d
T
olt L

aul
o,
Mo
offl
e
ol ﬂ!lo
A2
oo rlo
ot
o
o
N
)
i)
4>
pats
o
A

&
1 s, 15 A 9 A
Aol wAE JFS FHSL BEY B
JF AP eFLzaWe] ARE BEY
Q= shod gtk vobt s1L B
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9 2% =il Bk, 7154 A 4 49 A uAs 4¢3

2, AP
2.1. ATCH4L

£ AT BYIA LRI Lo
2 A%E fa % HEY 2~3970] gl w)
&9 e gaoR sgn, AXHel Qe
AL Astgrt. PStL AgBeslUeo)
5<A(PNU IRB/2019_57_HR)& 4gtow, A
o Sol7plel GH ATHIAENA £ A7

439 FHARE FE0] ALst A oAE
Hel zto] §ste] HRlFolAE ot Foste=
Shlth. 2 A= 604 ool ey SxE
des AdE Hdsidlen didd e
G-Power 3.1& o]&std] effect size F=0.6° 2]
71 EA3%F A3} total sample sizet= F 24GLo=E
AEEQLOY, AU S g 5o 94
e A HaqE flste] F 299G ow FAdsto] A
Aloteder. v & Ao Sl 80%
ol EA4ckA &2 Aot MY AHew gt
T 9EAE ARt &, &5 1293 AT
127go= F 2490] & Aol st A+
717F Fete] oFEANE Aol os dAsH
AR Adeold EmEads Adgstglon,
ARl dut E442 (Table 1) 2t

i

I

22, E¥g=

2 g7e] 3% mahw BT, 75H A o
sel el AL eEET FAT BE B
5 AN A3 163 T A F 280 2H A

Attt

=

221, 8% =il 55

ARG EAQ] Tapyl BH|SEE HAH|
Aot 12417 FEAEH oA B FH7L o]Fo]
A £ JEE st @AAQHE 138 FAP]
E ARgSEe] 18] oF 10miA APH-ARE 23] A
A AAstReH, AHE A2 EDTA AH=d
FHo| Yar 53] ol =5 42 ¥ 208 <t
3000rpm, WAHE2 oo EH"H XS
microtubed]] %A P& E¥ stow, HPLC
System} A7|8}et HE7|E o]gsty] E4S A
Aottt EAHAS] FA A1 AFRF2 (Table
2%t
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Table 1. The characteristics of subjects

Journal of the Korean Applied Science and Technology

. Group
Variables Experimental(7=12) Control(7=12) ‘ P
Age(years) 65.24+3.88 66.12+£5.47 -.546 .592
Height(cm) 156.16+£3.47 157.94+2.81 -.490 .630
Weight(kg) 61.18£5.08 62.40£3.56 -.662 516
BMI(kg/nr) 24.03+2.05 23.63+1.50 497 .626
K-MMSE(point) 26.53+0.84 26.76+0.82 -.535 .600
H&Y (stage) 2.24+0.42 2.34+0.48 -.493 .628
Values are M+SD
Table 2. Measurement Item
Field Factor Equipment
Dopamine Concentrations dopamine Bio—Red, USA
grip strength Dynamometer(TKK-5401)
arm curl dumbbell (2kg)

Functional Fitness

3m walk and come back

stand up and sit down a chair
back stretch
chair sit and reach

chair, stopwatch
tapeline

chair, tapeline

cone, stopwatch

Parkinson symptoms

QOL

systemic symptoms
emotional functioning

QOLA &= (Boer, 1996)

social functioning

2.2.2. 713 A4
&Y el 7154 A#2 Gladwin,
Rikli 12]311 Jones[33-34]9] =
st 2A4-melstaArt. =A3 5% old wHE=
7], OlApoll A dofk ‘:} 271, T FolA &5,
ool 912 groz #e17], 3m Aol Bob
Q715 S74sHrh 1%7*1 A= HARS] FAIA L

AFHe (Table 2)¢} Zrt,

2.2.3 4] &
4ol A Wr7}= Hong[29]0] HSHsH
[35]9] QOL(quality of life)e <1-g5}od
om QOL2 377H¢] ez FAA4H 74}7]
A T

r°l‘
o8
o)
(e
s
I olrt

H
1y AW Bold 4o A Ax=zA mXIE F4
(Parkinson symptoms, 1453, ZHAZH FA
(systemic  symptoms, 7T&%), #HAHH 7

o1
(emotional functioning, 9%3), AtgA 7|&
(social functioning, 7=ahe Tt SIYPFLZX=E

T4 Hol Stk ZF 7 2 14A 537 A
H= B7tk= xq’“7} LorE 1o o] AL
omjgiet. 4o A AHAR FAA AR
{Table 2)9} Zr},

L& Best—Martion, Page 2|1 Sung[3

36-3718 A3 sl st WLy B
AE glstel e westetn WG Sd
2ES 158 AAlst, 2eeE Slstel e
WS 258 402 olold UAdT Bges n
2aWE F 1657 7 33 AAsk, TR1ey
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Table 3. An combine exercise program

a5 =i w715 A 9 A4 o] uiAe 9F 5

Intensity
Stage Contents /Duration Note
neck movement, shrug, shoulder turn, trunk
rotation, lean body sideways, swing arm back
Warm-u and forth, wrist flex, grip and extend fist, ~RPE 9-11
(IOmin)p pinch and spread fingers, play the piano, ankle 10sec
stretch and bend, ankle turn, draw a circle 2~3set
knee, open and close the legs, sit and walk,
recreation dance
rhyjchmlcal movement RPE 11-13
- line dance and aerobics
bicep curl
triceps extension
shoulder lateral raise
- RPE 11-13
. . trunk rotation
kinetic exercise 11 - 10—15rep
seated leg extension )~ 3set 1—4weck
Main— seated leg press red(green)band
exercise seated. calf raise (1kg—2kg)
(55min) chair squat
elbow flexion
elbow extension 5-16week
shoulder adduction RPE 11-13 green(blue)band
. . shoulder abduction (2kg=3ke)
statics exercise - - 20sec
hip flexion )~ 3set
hip extension
hip adduction
hip abduction
Cool-down br§athmg ) . RPE 9-11
(S5min) - gait(forward, Iback, left, right, rotation) 9~ 3set
- stretch(face, finger, tongue)
2.4, X2 x2| 3. gd+&u

B o] 2tz A g SPSS ver 23.0& A8}
STl digt HaE W) EFHAHSD)
=74 W] dg 18 9 24
7| 2 AEAEE A3 flskel two-way
repeated measures ANOVAE AAstatt. 1&
9 Avle FET EE 1§30 23 A7 74
TAgo] gt A, 18 U W-Fe] Aols
paired t-test, & % Aol independent
e BAST, BB EAH folhEe
052 AAskarh.
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Table 4. Changes in blood dopamine concentrations after 16—week combine exercise

Factor Group pre post A F
. 3204.26+ 5624.53+ 2420.27+ Group 2.326
Exercise e
Dopamine 2435.90 2701.51 265.61 Time 6.466"
(pg/md) 3518.06+ 2768.64+ =749.42+ ]
Control 7161373 1654.03" 159.70%*  Interaction  23.270""

Values are mean=®SD,"p<.05, ***p<.001: significant main effect or interaction, "p{ .01,
##5<.001: significant difference between two groups, ~ p<.001: significant difference between
pre— and post— test

Table 5. Changes in functional fitness after 16—week combine exercise

Factor Group pre post A
grip strength  EXercise  27.83+6.30 3045461477 2.62%0.16 %‘f;lep 13;371
(kg) Control 2687644  257946.70° ~1.08£0.26 [nreraction 62726
arm el Exercise  1625£234 2033x2.8"  408+016  Grow 7845
( ber) Time 46.621
[IUITLDEL Control ~ 15.08+3.02  15.33+3.47" 0.25+0.45"* Interaction  36.483"**
stand up and sit Exercise  10.67+1.67 14.17+£1.33"" 3504034  Group  11.440°
down a chair Time 61.907"""
(number) Control  10.17+1.89  10.33+1.72" 0.16+0.17"" Interaction  51.163""
back stretch  Exercise —11.56+1234 -9.69+12.56  187+0.22 ~ Group 0032
o Time 1.022
cm Control  —15.59+8.43 -14.224+12.28 1.37£3.85  1[nteraction  4.080
ond reaqy | Eercise  12.80+855  1458+872 178017 Crowp 0.122
sit and reac Time 2.264
(cm) Control ~ 12.53+5.28  13.82+5.58 1.294£0.30  [nteraction 17.016
3m walk and  Fxercise  9.03+1.72 6874173 2.16+001  Group 1.167
come back Time 17.683""
(sec) Control ~ 9.16%2.00 8.99+2.54" 0.17+0.54"* Interaction  12.731"*

Values are mean+SD, p<.05, "p<01, **p<001: significant main effect or interaction,”p<.05,

Mp01, ™ p001: significant difference between two groups, p<.05,

difference between pre— and post— test

3.2, 715 A=

WIS e goR 1657 BEes =
279 F 252 BARY 715A Al o
3 H@EA AT (Table SHo @) ofele

=
AP (pCODS] Fatel 452 ATHpCO0D7H
ROlg Ao vehgy, I8 W 252N %
ofal7 27k L (p00D), FAZANA el
A AASAHECOS). TF 7+ Aolet wskgle]

"p<.001:  significant

Ae Foet #el7k did. "HEEVIE IF
(p<.05) H AZI1(p<00D) o] Fay}et 42§ a
THpl00D7F FoJ3t Zeg vy, 15 W
wEwollA sl Stk (pdool), 1%
b Aol 165 S (p<.01), HIE(Pp<.00D)ofA
o] SATEG FosHA S Aew i
BT oAl Lol etrle 2E(p<0S)
2OAZI(p<o0D S Fadet AoAgaw
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Table 6. Changes in qol after 16—-week combine exercise

Factor Group pre post A F

ol Exercise  100.08+£23.43 133.25+14.62°"" 33.17+881  Group 0.811

( .O) Time 14.927"
POIMY Control  109.25435.04  104.67+33.57"" =458+ 147" 1L ion  26.037°

Values are mean+SD, "p<.01,

significant difference between two groups” p<{.01, ="

and post— test

(p<O0D7F fFojet Aeg yeprdy, 18 | &
oAl fYotAl STkt (p<.00D), IF
b Aole 163 Z(pd.01), WIZHPL001)olA
5ol BATEY oot UK Aoz
Bl 5 FHollAl £77)er grol SIE do=
o7+ I, A7l 45Ag 83 % Folgt
ztol7b giglem, % W Wdl, IF 7 Abo] ¢
WSl A= gt Atolrt gl Aoz e
tt. 3m AoZitt Soter]+= A171(p<00D)e]
avel Aexg adpdoD7t fojdt Aoz
HERRE, 2% W 25 2elA felsAl St
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i UFER T, :1+ W o2 S5k 27}
3k.2 M (p<.001), BAlZAA oot 7Hastel
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FELOODAAN 252l FAZETS FosH
Z71et Ao g Yehdrt
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aHrh =S A 2EolER s FolEAR: i
AgollA "ot FlAd Adde IA =7

4.2, 7|1sH HH e £ A Ees € & A

Iy gkl 9ol 715 Aol 243y Fa4e T eE B #Ee 24Y +
g5 FHHeR gHlstet kol sHe AHE e SEd, AN 22 1o ol
B otyzt 2554¢ FAelu B4, 7HesH oF Bdsl 74 5 "dagol A6l
sk, ZAAe] 2Ed B olE, R, 2% s FollA ETIE A #ade, SE des
oA = MAAZ7] ffste] Fast 29, 24 wol7le skl Fdde A7 Brishl Sl A
T, 194, 834, 9484 Solst € &+ 3+ AR,
[43]. 7154 AHe] &= F BA9 /AT 2 AT F AT 2T sk /A &
g2 PN AL, 227, 2947 g2 Ao, A 7 fofjt Aele e A
S gdol glow, APAFolME orFE7Iet o2 YedH. ol 2eZze 440 &
H&Y, 4Fe] 2e] gato] Frhal Hushir31]. 2 dEeEeE FU4 TS AT 2EHEu=
stxo] ZE/ZAFEe AAe Fa8 59 oI A FHols H EHIeHYn 42 o
WIS FASkEE 7P 7127t =HH44], w1 £ 2% ARbol woka, mxlery expel EA44
o] By Aofieh AAl =tT dRsiA =1 AT d@Y E= W= 59 Bz ds) 2%
| HPS flsf 2ot AHeln31]. Eet 44 Aap o] FA4 Aolell 2A I FA &%
Aol Al S AR, AR ot Sung® Yang[32]9] tollAf mxlery ghxt
A5t olEsh] Aslide sl 2=/2A7E £ ez Edes(Miess, Zada)s 12
= SAAZIE Aol dFETa Hushirt{43]. F3r, F 338 AAsto 71sA AY F skl &

2 Aol 71eA AE d=E S A 2 AgollA Apelzb vA] ¢hgal, Chae$t Yang[47]
[2AFEE 5457 A = AAet JEET] o] AFM= 29 eI #F 2EToE
AR wwste]  EtelM A7t B Lrol B E(H=d, 2adMS 1277 F
2.62kget 4.08%] F7ISIAL, spAle] SE/EA 39] AAJste] skl fad BFE ol Aol
TS S A AelA dejaln el 7F WA ot & et Akt 2yE Eolth
3.50%] S7ket Ao w yEbgth W SAlelA AT AT Hee] B el
© o=a et 9EE710A FesHl At A AT wlste] 4 =lor, EAHCR #
o2 U, olet g2 d7EAvE HENES gk Zol7t Ut th(p<.001). ol m1&y St
o1&t MFFe 1253 F 338 HAAlsto] w7l £ ez BIAY S A8 ARAT=E
& 2o 2ol FIEUHE  Sungt (45, 48-49]°] Aot FAsict
Yang[32]9] 7ot mRiEd @xE dife= 2 d7olde desHl SRIds FAE Y
1057 & 339] E9tes= AAst o] 371 g 25 dEor BIAY HPsH Egol
g Mark §[45]9] A+ T2 o1EH SAE welen, 2EzriHo] s oyt AH
o8 2w 79 2eTlE ol F 39, o] HEZe 9dz A=A BIY ol

12% 59 2%
BE% o 2

[
m2Ide ANG 2% F % 9
o/24 72
Wi A ATE Uehich 2
-

2
& & 5 999 Aoz gyzEch Jeht
m
o]
AN

! — v—=
offe] fzof wha} eFztel Zpol= QIAUAITE A Gl 4 glong e=maH Al ZAto] Alg
a4 5He] ZE/ZA|FEEe] FAEJEY ol= Ao olzo] Fobr] Wb AAste Ao] &G
geie s o8¢ ZEgsol JFs v Ao o] Hm, o]f3t ZAFSo] AT mwo] FLe =
2 AZt=E ggule 2% A 2Eo] HE 2 s o emamo| et GiTst 25 o Wast
AE A AT 4 == md SO Aolat Azt
U:] ”8‘%—6]'% E%Oﬂ 5’;7]?3‘]-11 %1’5% 6‘].7] _ﬂgﬁ
A R BEE Bo=E thREA Bl 4.3, M2 H
=} spoinh ES A5 AASte] EH 9 o1& 2k 419 Ao 7MY 2 9T T
@E% %O]—‘E_E“ Og;c]:—% —;,(—21_9_11]’ 16—;|S %?l’ 1‘5_} _]_‘E_ (3_];(].7]_ %%%O]EI- 6]—‘;&_9_1]:][29]’ 0]31?_]— %

- 1088 -



= TS LA e =t EF
4 5ol dilem REnEIHS AAY wf o
A AAA SRt FEATIE Aol ozt ALe]
A, A GA7rA dEEoHoF & Aol
[50]. Micheal® Ray[51]= oH1&H 2h2ke] 25

~40%7) $2FE TR 9lo
Al 98 F4 tehis 2o
W, 1% AA, SEY), B2

-
1=
o
>
ol
24 ok

Mo

=

k=)

2

il

)

o

o

olN

o

52

o

<

o )
o ofn wy,
ooy RR
it
o

xe =T
lo 4z =

o, 4] Ak 2 PAVE e Ry

_O|L
52
T

Jeon 5[52-53]19] Ho] oJ5pH Ztz+ ej=d
A AFETATE Tl FAAED hgtto]
EoiA1, AgA 1F, mEgy F2 By A
A7F dobRa, 2 F4 E3 fgAstEta B
35} 0H, Baatile 5[54]2 699 iyl 2
Aol A SFZ20H 3 7158 o] 49 A
S FAARIT SFTh ESE Cees 5155-56]2
5 *AE7F gAY AKEE Eolil A
35715 S THAAl St A Aol FHA
IS FUo RSkt

B AFME Egtesoa g & o] Ao
e mollA AT Bluste] gRd E9lew, EA

o
o7 §oJgt AJolE HPrH(p<.001). o]= =T
a9 8ol EAR 3ol Hi ol A8 FAS
ot ERIMAR FAEA T, 52
of AUEE o] dilTA IS FAsER
AEA 7)1 el 4 ml ZoE Eolr
FOROE thefst 348 7] AFRES TA
A oA oA FAUE PRI A=
£ A5t uhgg o= AY|7F wEelA =zl
& BApe] 4fo] Aol dH o R woE

2

[¢)

4 AE, e el mAE 39S Pyt
glom], o2 Sla THIeY B4 4B L5

=3 sk, 715 AY 2 A A nAe 9% 9

A e 252l 1657 £F Autt 25 ¥
RS Fetn SAZL felshl i
Aoz eyt 9857)E eEdo] 1657
2% Anrt 85 F KM Sk, 5
2O B9 T WL Qslek el ol
Ak gl 2570l 1657 &% Autt &%
T gl kA, SAZe Ae Rl
Wabh bt gkt 5 FolA £R19 ¢
o} SIE gor Fo|7|E 1657 €5 HWETH &
5 £ 252 BAE BT F/hg00 o
3 Wt Sl 3m Aozt Boleslt &%
Zo] 1657+ €5 ARt &5 F FoI5H @4
90w, BARY A9 foF Wt Qs Ao
2 uepdth 49 89 Wkl 257l 165
725 Aud 25 F oS FgHew,
SAZE) A felsp Zashsint.

ol AWE FF 2 W, 1630 BFe
5 DRI Wey axel 4% =y %
=8 Z/MPIE G 1A A F9e

20
= — o O [e)
o] A2 goledl keol E Aoz 7didH.

o]

2
24 159 AE|AE 7% FAS Esfe] &

E=ES 20189 T weRel FRAT

Aol e wob 3" AFAINRE-

2018S1A5B5A07073152)
References
1. M. Trail, E. Pratas, E. C. Lai,

" Neurorehabilitation in Parkinsons disease;
Anevidence-based treatment model', The
orfare, New Jersey: SIACK Inc. (2008).

K. J. Lee, 1. J. Rhyu, "Effects of Exercise
on Structural and Functional Changes in
the Aging Brain', Jjournal of korea
medication association, Vol.52, No.9, pp.
907-919, (2009).

Health Insurance Review & Assessment
Service, www.hira.or.kr, (accessed Jul., 8,
2014).

J. H. Kim, C. H. Won, "Analysis of
Information Processing on Akinesia in



10

10.

11.

12.

13

The
Korean  Journal of Physical Education,
Vol.43, No.4, pp. 171-181, (2009).

Patients with Parkinson's Disease”,

. J. U. Kim, G. U. Ghang, S. C. Bae, "The

Review of Parkinson's Disease(PD) for
Physical Therapist’, The jJournal of Korean
Academy of Orthopedic Manual Physical
Therapy, Vol.8, No.2, pp. 73-87, (2002).

S. A. Offen, B. Shtaif, D. Hadad, A.
Weizman, E. Melamed, [  Gil-Ad,
"Protective effect of insulin—like growth-
factor—1 dopamine—induced

human and rodent

against
neurotoxicity  in
neuronal cultures: Possible implications for
Parkinson's disease", Neuroscience Letters,
Vol.316, No.3, pp. 73-87, (2002).

. C. Missale, S. R. Nash, S. W. Robinson,

M. Jaber,
receptors-

Physiological Reviews, Vol.78, No.l, pp.
190-225, (1998).

J. Obeso, M. C. Rodriguez—Oroz, B.
Benitez—Temino,
of the basal ganglia:  therapeutic
implications  for  Parkinson's  disease’,
Movement Disorders, Vol.23, No.3, pp.
548-889, (2008).

Nakamura, "Ambulatory motor activity
monitoring  of  Parkinson's  disease”,
International Medicine, Vol.43, No.8, pp.
645, (2004).

N. Vaseman,
osteoporosis’, Journal of jJoint Bone spine,
Vol.72, 484-468, (2005).

A. Galvan, T. Wchmmann, "Pathophysiology
of parkinsonism. Clinical neurophysiology",
Official ~ Journal of the
Federation of Clinical ~Neurophysiology,
Vol.119, No.7, pp. 1459-1474, (2008).

S. K. Hong, K. W. Park, J. K. Cha, S. H.
Kim, D. Y. Chun, C. K. Yang, ]J. W.
Kim, "Quality of Life in Patients with
Parkinson's Disease’, Journal of the Korean
Vol.20, No.3,

M. G. Caron,
from

"Dopamin

structure to function",

"Functional organization

"Parkinson's disease and

International

Neurological ~ Association,
pp. 227-233, (2002).
J. H. Bower, D. H. Maraganore, S. K.

14.

15.

16.

17.

18.

19.

20.

- 1090 -

Journal of the Korean Applied Science and Technology

Mcdonnell, W. A. Rocca, "Incidence an
distribution of parkinsonism in Olmsted
Country", Neurology, Vol.52, 1214-1220,
(1999).

A. M. Crizzle, 1. ]J. Newhouse, "Is physical

exercise  beneficial for persons  with
Parkinson's disease?", Clinical Journal of
Sport  Medicine, Vol.16, No.5, pp.

422-425, (2006).

V. A. Goodwin, S. H. Richards, R. S.
Taylor, A. H. Taylor, J. L, Campbell,
“The effectiveness of exercise interventions
for people with Parkinson's disease: A
systematic review and meta—analysis’,
Movement Disorders, Vol.23, No.5, pp.
631-640, (2008).

K. Y. Sohng, J. S. Moon, K. S. Lee, D.
W. Choi, "The Development and Effect of
a Tailored Exercise Program on Physical
Fitness in Patients with Parkinson's
Disease", Journal of Korean Academy of
Fundamentals of Nursing, Vol.13, No.3,
pp. 390-400, (2008).

C. J. T. Goede, S. H. ]J. Keus, G.
Kwakkel, R. C. Wagenaar, "The effect of
physical therapy in Parkinson's disease. A
research  synthesis’,  Arch  Phys Med
Regabil, Vol.82, pp. 509-515, (2001).

S. H. Keus, B. R. Bloem, J. ]J. A.
Ashbumb, M. Munneke, "Effectiveness of
Physiotherapy in Parkinson's disease: The
feasibility of a randomized controlled trial",
Parkinsonism  and  Related  Disorders,
Vol.13, pp. 115-121, (2007).

K. Bishop-Lindsay, C. ]. Hass, S, L. Wolf,
M. J. Haber, A. Bush, J. L. Juncos, "The
Relationship of heart rate and perceived
altered by
Parkinson's disease", The American College
of Sports Medicine, Vol.35, No.l, pp.
1976-1990, (2003).

B. M. Haas, M. Trew, P. C. Castle,
"Effects of respiratory muscle weakness on
daily quality of life,
activity levels, and exercise capacity in
mild to

exertion  is severity  of

living  function,

moderate Parkinson's disease’",



Vol. 38, No. 4 (2021) 16579] B30l ey &

21.

22.

23.

24.

25.

26.

217.

28.

American Journal of Physical Medicine
and  Rehabilitation, Vol.83, 601-607,
(2004).

L. Shel, B. Peggy, P. Monica, "A strenuous
exercise patients  with
mild to moderate Parkinson's disease’,
Clinical exercise physiology, Vol.2, No.l,
pp. 43-48, (2000).

L. Tom, R. Stafford, "Parkinson's disease:
Functional

program benefits

concerns  and  therapetic
considerations"”, Clinical Exercise Physiology,
Vol.2, No.4, pp. 176-184, (2000).

R. J. Uitti, "Treatment of Parkinson's
disease: Focus on quality of life issues.
Parkinson's  disease and  psteoporosis’,
Journal of Joint Bone Spine, Vol.72,
484-488, (2012).

M. Plotnik, N. Giladi, J. M. Hansdorff,,
"Bilateral of walking

freezing of gait in Parkinson's disease’,

coordination and

European Journal of Neuroscience, Vol.27,
1999-2006, (2008).

E. Pelosin, L. Avanzino, M. Bove, P.
Stramesi, A. Nieuwboer, G. Abbruzzese,
"Action Observation Improves Freezing of
Gait in Patients with Parkinson's Disease",
Journal of Neurorehabilitation and Neural
Repair, Vol.24, 746-1752,
(2010).

A. D. Speelman, B. P. Warrenburg, M.

Nimwegen, G. M. Petzinger, M. Munneke,

No.8, pp.

B. R. Bloem, "How might physical activity
benefit patients with Parkinson disease?’,
Nature  Reviews  Neurology, — Vol.7,
528-534, (2011).

J. L. Durstine, G. E. Moore, P. L. Painter,
S.  O. Roberts, "ACSM's
Management for Persons with Chronic
and Disabilities Third Edition",
Activity, Adaptation & Aging, Vol.36,
No.2, pp. 182-183, (2012).

W. R. Thompson, N. F. Gordon, L. S.
Pescatello, "ACSM's Guidelines for Exercise
Testing and Prescription ,Eighth edition”,
ACSMS  Health and  Fitness Journal,
Vol.13, No.4, pp. 23-26, (2009).

Exercise

Disease

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

30.

40.

- 1091 -

=3k, 715 A 9 4o Ao viAe 9% 11

=

S. K. Hong, "Quality of Line in Patients
with  Parkinsons  Disease¢’,  Dong—A
University, (2001).

A. Schrag, M. Jahkshaji, N. P. Quinn, "
What depression  in
Parkinson's  disease?",  Psychol  Med,
Vol.31, No.1, pp. 6573, (2001).

H. R. Sung, "Effects Combined Exercise
Program on UPDRS, Functional Fitness

contributes  to

and QOL in Patients with Parkinson's
Disease’,  Pusan  National  University,
(2005).

H. R. Sung, J. H. Yang, "Effect of

Combined Exercise Program on UPDRS,
Functional Fitness, and QOL in Patients
with Parkinson's Disease’, 7he Korean
Journal of Physical Education, Vol.44,
No.6, pp. 1161-1174, (2005).

L. A. Gladwin, "Parkinson's disease and
exercise", American Fitness, Vol.17, No.3,
pp. 52-57, (1999).

R. E. Rikli, C. J. Jones, "Senior fitness test
manual', IL: Human Kinetics, (2001).

A. G. de Bodr, W. Wihker, J. D.
Speelman, J. C. de Haes, "Quality of life
in patients with Parkinson's disease:
development of a questionnaire”, Journal
of Neurology Psychiatry, Vol.61, No.1, pp.
70-74, (1996).

E. Best—Martion,
"Exercise of frail elderly,
Kinetics, (2003).

P. Page, T. Emmenbecker, "7The scientific
and  clinical  application — of  elastic
resistance’, IL: Human Kinetics, (2003).

J. O. Bae, "The Eftect of Dance Therapy
Changes of Social ~Adaptive
Behavior &  Neurotransmitters to  the
Mental Retarded', Han-Yang University,
(2002).

R. M. Karlsson, A. Hlomes, "Galanin as a
modulator of anxiety and depression and a
therapeutic target for affective disease”,
Amino Acids, Vol.31, No.3, pp. 231-239,
(2006).

D. Sutoo, K. Akiyama, "Regulation of

D. K. Botenhangen,
IL: Human

on the



12

41.

42.

43.

44,

45,

46.

47.

48.

brain function by exercise”", Neurobiology
of Disease, Vol.13, pp. 1-14, (2002).

B. M. Haass, M. Trew, P. C. Castle,
"Effects of respiratory muscle weakness on

daily living function, quality of life,
activity levels, and exercise capacity in
mild to moderate Parkinson's disease”,

American Journal of Physical Medicine
and Rehabilitation, Vol.83, pp. 601-607,
(2004).

J. LI Tillerson, W. M. Gaudle, M. E.
Reveron, G. W. Miller, "Exercise induces
behavioral — recovery  and  attenuates

neurochemical  deficits in  rodent of
Parkinson's disease", Neuroscience, Vol.119,
pp. 899-911, (2003).

S. Tom, R. Stafford, "Parkinson's disease:
Functional = concerns and  therapeutic
considerations” Clinical Exercise Physiology,
Vol.2, No.4, pp. 176184, (2000).

Y. M. Na, "Sports Medicine: Injury &
Rehabilitation', Seoul: Hanmi Medical
Publishing, (2012).

A. H. Mark, T. Tonya, G. M. Charles, A.
R. Rebert, "The effects of balance training
and high—intensity resistance training on
persons  with  idiopathic ~ Parkinson's
disease”, Arch Phys Med Rehabil, Vol.84,
pp. 1109-1117, (2003).
American College of Sports
" Exercise Tests—Exercise
Guidelines',  Seoul
Publishing, (2006).
B. K. Chae, J. H. Yang, "Effect of
Exercise Type on Functional Fitness and
Fall in Women Patients with Parkinson's

Medicine,
Prescription
Medical

Hanmi

Disease", The Korean Journal of Physical
Education, Vol.50, No.6, pp. 487-499,
(2011).

P. Kluding, P. Q. McGinnis,
Multidimensional exercise for people with
Parkinson's  disease: a  case report’,
Physiother Theory and Practice, Vol.22,
No.3, pp. 153-162, (2006).

- 1092 -

49

50.

5L

52.

53.

54.

55.

56.

Journal of the Korean Applied Science and Technology

T. Toole, M. A. Hirsch, A. Forkink, D. A.
Lehman, C. G. Maitland, "The effects of a
balance and strength training program on
equilibrium in Parkinsonism: A preliminary
study’, Neuro Rehabilitation, Vol.14, No.3,
pp. 165-174, (2000).

H. R. Sung, J. H. Yang, M. S. Kang, "
Effect of Tai Chi Chuan exercise on
UPDRS-ME, function fitness, BDI and
Qol in patients with Parkinson's disease”,
The Korean Journal of Physical Education,
Vol.45, No.6, pp. 583-590, (2006).

S. O. Micheal, L. W. Ray, "Depression
with
Clinical features and treatment", Neurology,
Vol.58, pp. 6370, (2002).

M. Y. Jeon, E. S. Bark, E. G. Lee, ]J. S.
Im, B. S. Jeong, E. S. Choe, "The Effects
of Korean Traditional Dance Movement

associated Parkinson's  disease:

Program in Elderly Women", Jjournal of
Korean Academy of Nursing, Vol.35,
No.8, pp. 1268-1276, (2005).

H. S. Kang, B. Y. Kim, M. ]J. Pak, Y. H.
Sin, "The Effect of the Psychological
Well-bing  According to  Taichichuan
Training in Middle—agged Women" Korea
sport research, Vol.16, No.2, pp. 869-875,
(2005).

J. Baatile, W. E. Langbein, F. Weaver, C.
Maloney, M. B. Jost, "Effect of exercise
on perceived quality of life of individuals
with Parkinson's disease", Journal Rehabil
Res Dev, Vol.37, pp. 529-534, (2000).

J. T. Cees, P. T. Gorde, H. J. Samyra, P.
T. Keus, K. Gert, C. W. Robert, "The
effects of physical therapy in Parkonson's
disease: A research synthesis', Arch Phys

Med  Rehabi, Vol.82, pp. 509-515,
(2000).
L. Reuter, M. Engelhardt, "Exercise

training and Parkinson's disease", Physician
& Sports Medicine, Vol.30, No.3, pp.
43-48, (2002).



