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FIUEET A 720, a0 s bIZHE-> THE
D—@xlloTBY, HHRIIZH 2B EN
BESNTWA Y ARSI 83 VT
DHEZ EN Y, BEEEALRB X OEG T RITEN
I L7z, S OBBEPBEL IS
TWb—FT, WEROHETE L BIZF/NI VK

Corresponding author: Yoshio Suzuki
345 def@gmail.com

191

PUED AR RER R LB IR E ST 5 2
ELHONB L)k oTz. IS—=F 2V VRIS
BWT, IhHIRET A HEENE Y 135
OfefEEFTH Y, HEAEGEEEE (Actvity
of daily life, ADL) O& 7 5 $AEDE (Quality
of life, QOL) IZb K& B Iz,
72PD BEII N B L CEHIEEMET L
TWABZ EHEINTWE Y, BHBED B
WofEERTFTHL 2 ZLhs, PDEFIE
B - BITOGBAEVIRETHL E VR A,

—HlZ, EHERE I & & DL, EE)
BWREDILT 2 £ ann Y. LWl E
MFREDFEIE ) A 7 D3 <, KERFEEE ST O



192 SRR, A
1. AW THW B REBER ~ — 7 — O FEHE(E
BB
BAP (ug/1) B 37 -209 38 - 226
UCOC (ng/ml) 450 A
iPINP (ng/ml) B 181 - 741 7 264 - 982
BRI
NTX (nmolBCE/1) Bt 95-177 27 107 - 240
TRACP (mU/dl) 120 - 590
Z DA FRHE
tHey (nmol/ml) 37-135
VD (ng/ml) K2 200 Hiifs A 200 - 299
iPTH (pg/ml) 10 - 65
iCa (mg/dl) 24 - 27
Ca (mg/dl) 85 -102
iP (mg/dl) 24 -43

BAP, bone specific alkaline phosphatase; UCOC, undercarboxylated osteocalcin; iPINP, intact type I procollagen
N-terminal propeptide; NTX, crosslinked N-telopeptide of typel collagen; TRACP, tartrate-resistant acid
phosphatase 5b; tHcy, total homocysteine; VD, 1 a, 25-dihydroxy vitamin D; iPTH, intact parathyroid hormone;
iCa, ionized calcium; Ca, calcium; iP, inorganic phosphate.

BEDEWI LT A FIA4 2biEhTw
B BRI I F RS s R S Y
WL EEIARE D B HBREO B RS
FENVAZ ESNTWD Y, 20720 PD BET
(3 PD BAR & X MERIFRIC, EEIFRRRL T R0 fiEs
& D EENRED D VIR SRR E 7 B R
WCEHEBRIEDIIEY A7 & 72 o T B REMEDS
2 6N5. ®FIEPDIZBI L BHEBRIED
HFRWELE LT, mMHEERYs I D (1a,
25-dihydroxy vitamin D, VD) &K F & &ALV
7 & (calcium, Ca) IIE (2 & 2 AE MR IR
JREEREE TEE 2%, BAEY AT A ¥ (total
homocysteine, tHey) IfE ' 2S84 STV 5.
INSOKEIEPDICBI A EMERAEICIE PD
HIRDFRRED G- L T A e /RIE L T
L. Lo, IhE CEEREESCIG: & 0%
N VAN PN E R Y AW GRS = (R
7R\,

— eI, B MERE O FFH IS 1E ZE A
VF — X W %E 3 (dual energy X-ray
absorptiometry, DXA) #1255 X # % Hw7z

FEEE, TROLEEEIENL VS
NCTW5, 720, SR 2 Mg~ —
F — DEHEASE S IR OY CHIERE & 72 -
TWwh (1. INSITEEESB X OEIRIN
DIRFEZR WS 2 Z 05, DA EOBHERE
HARTA NI BRBOREFMIZETTH
BHERENTWS Y. AW TIREHERE &
BRHMEIME~ — 7 — &2 HWTPDIZBIT5
BHBEOHREZHONMITLI L2 HIE L
7z.

II. AEMESLIOHE

MR EFERRFESBHIERES L O
MIBNALAT 4 AVt v ¥ —hRERS 5 W
i ABEH @ PD B B & OVE VR N I 4 e
(cerebrovascular disease, CVD) & & L, %
N IHIA S EBER] & L CTERR L 72, B
ZeClE, BRI 2 EBREEL NV DI
LR AR OB AEEL, &
ABUCIZ PD B L MAREOEEIKEL V2 AT
Ik, MEENEEDITHL L, PD E
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FIREEIHEN S W L 2ii/s 3 iR Ea s L
T CVD %33R L 7-.

B EMMEIZOWT, PD T, 1) F#5 20 7%
DEodo, 2) EPDWMET LA YNy
DBW 7 477 P ZiizzT b0, 3) mini-
mental state examination (MMSE) 7% 23 pi LA
b o, 4) HFEEOMHOA HES N ILH
DRWPEERG SN Th OB T TORMY]
MBIOHEP HETH L Lo, 5) ik
WEBANTHETEITWA LD, 6) ERBIG 2
FEHT L D IGEANBPEE I N TR Wnh 0,
7) wearing off ® 44X Hoehn & Yahr (H&Y)
EREEIIM DR, 8) XHFICLAMEIEDS
nNCTwsbbo, L L7 CVDTIE, 1 20
R ED b D, 2) HEEORGHHB S NTHh
LHEE TORMMEE L OHESHETH %
b, 3) wmHEFR2S 3y AU BB LS
PHBEREOZNL O, 4) FERELE 2 BEHE LD
EENBEPNETEIN TV AW O, §5) CEICX
LEEPIBEOLN TS LD, & L7z Byl
L LT PDEETIE, 1) ZofomiEREIC &
BNR—=F IV ZANERETHOD, 2) HHRE
HEROBREDH 5L 0, 3) WIZEICHEI
LNemolzbo, L, CVDIEETIE, 1) £
OMOMFIEEEZ G T LD, 2) BHIRIEGE
SEOMHAEDSH 5L 0, 3) MIEICHEIHON
Lol bDEFEL.

BERTTsw & LC, MR CAEm & R, fRw
MEA2#AL, PDREETIIMZ THIREEE %
movement disorder society version unified PD rating
scale (MDS - UPDRS) # & UF Hoehn and Yahr
(H&Y) FEIEE 2 FCRHi L7z, F 7R AR
DFEHE L T body mass index (BMI) %, H
HEIETOEBIFREE L )L OFRIE & 1 T modified
rankin scale (mRS) % FJ\» Tl % 5RAM L 7.

KBFFE T LLT O & AR I ~ — 71 —
rWE L BREKBELLTEE T VY
) 7 % A7 7 % — ¥ (bone specific alkaline
phosphatase, BAP), &% VK ¥ vib+ X 7

+ # )V ¥ ¥ (undercaroxylated osteocalcin,
UcoC), f1 ¥ &7 M1 fl7uas -7y N-7u
~7F K (intact type I procollagen N-terminal
propeptide, iPINP) % 7z, BUILFREEIC
IR T =7 V3G N- 707 F R (type I
collagen cross-linked N-telopeptide, NTX), i
AERRPUMEREYE 7 + A 7 7 ¥ —¥ 5b (tartrate-
resistant acid phosphatase 5b, TRACP) % Hi
Wiz, ZohoERHEEEE S LT, miE
WAREY AT A v (tHey), BRI E S 2D
(VD), 4 > % 7 FEIFIRMK A VE > (ntact
parathyroid hormone, iPTH), 1 % »fbtAh )LV
%7 2 (ionized calcium, iCa), 7V 74 (Ca),
f4%1) > (inorganic phosphate, iP) % FH\ 7z,
M ERIU L FRIR 2> & 85 OFFIRER I & [FIER D
FHETITV, BRERE R 2 IMEE, 17 % 50
(=&, 3000rpm, 1100g, 10 47 M), #EF T
O — 80CITHRE L7z, WlEidskiatt =
AT =T (Fifg X, Hut) T—HE L TiTo 72,
B % FE I %€ 12 13 K Bl Norland 41 %2 XR-26
(Norland Co. , White Plains, NY) % fiv», DXA
FEICX D52 — 4 MR & iR E SHE O
2T CHE L7, BONTEEBEEICONTHE
RN FIEMHE (young adult mean, YAM) %
BHL, BHBIETE EEEATA N7 14 > 2015
R D&, WEE L DI YAM fil 70% K
Wiz EHREL AT AL L7z
FERIZOWTIELUT O X 9 IZHEHA RIS IRT
L 72 (Excel #51 2018, BellCurve, SSRI, #ifd
X, H). PDHEE CVD BEOMZED HIKICIE
x ZIEME R 7. 2R O, BMI,
mRS, FEE, SRR~ — 7 — DI
(2134, BMI, mRS Z3%% & LCHilE L 72
ANCOVA f##r 2 H 72, PD O R THMER
JEDOAH #:\Z X 5 MDS-UPDRS & H&Y EIJEED
BB t Mg Z Fivi7z. PD & A\ CVD @
BHEORIRE #IHE L BEREB X OB E
M~ — 71 — OMHBEBIEIZIZ A T <~ DAL
BRI E V72, & TOMNT CH ZKRHE % Tl
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K2 BRE RO

PD # CVD # p 1l

R (B %) 27 1 23 32:18 0.269
Er (%) 66.3 £ 105 702 = 82 0.054
BMI (kg/m”) 232 * 34 244 * 26 0.070
TR (4F) 71 = 43 86 + 6.3 0.138
mRS 19 £ 09 16 £ 08 0.084
MDS-UPDRS, total 386 £ 16.7

part I 75 £ 38

part II 92 = 66

part III 203 £ 120

part IV 17 £ 25
H & Y stage 26 £ 08

stage 1 (n) 5

stage 2 (n) 15

stage 3 (n) 26

stage 4 (n) 4

B3 Tl £ AR 2 R
PD, Parkinson's disease; CVD, cerebrovascular disease; BMI, body mass index; mRS, modyfied Rankin scale;
MDS-UPDRS, movement disorder society version unified PD rating scale; H&Y, Hoehn and Yahr; n, number.

F 3. BB~ — 7 — O

PD ## CVD # p 1t
FIRIRIE
BAP (ng/1) 139 = 48 137 = 59 0.693
UCOC (ng/ml) 56 + 45 45 = 47 0.334
iPINP (ng/ml) 537 + 199 466 + 32.8 0.209
IR
NTX (nmolBCE/1) 193 = 106 166 * 64 0.303
TRACP (mU/dl) 2895 * 97.1 2403 * 1122 0018
Z Ol
tHey (nmol/ml) 111 * 34 99 + 28 0.014
VD (ng/ml) 171 =58 228 + 80 0.005
iPTH (pg/ml) 353 + 138 364 + 124 0.649
iCa (mg/dl) 26 = 01 26 =01 0.089
Ca (mg/dl) 93 * 04 92 * 03 0912
iP (mg/dl) 35 = 06 34 =05 0.394

Bl 13 + (R R 2 KT

PD, Parkinson's disease; CVD, cerebrovascular disease; BAP, bone specific alkaline phosphatase; UCOC,
undercarboxylated osteocalcin; iIPINP, intact type I procollagen N-terminal propeptide; NTX, crosslinked
N-telopeptide of typel collagen; TRACP, tartrate-resistant acid phosphatase 5b; tHcy, total homocysteine;
VD, 1 a , 25-dihydroxy vitamin D; iPTH, intact parathyroid hormone; iCa, ionized calcium; Ca, calcium; iP,
inorganic phosphate.

5% \Zi%sE L7z, ARSCP OBAEIZFFICHE ) 2° Tirbinsz (BUBRE 5 MH2018592). ZhNlF &
VIR P + FREFZETRLZ. BAHI SR L B3 &+ R PR IZ DWW T
AFZEIL S FER R MEEZR X OKR 215 frbhz:.
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T :
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5o i
E ool s
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PD cvD
Im. &% £
1. MEOBRKER (82

PD #5051 (B34 27 6, 2360 BLO
CVD #5051 (514 32 81, 214 18 ) % B dk L 7=,
I ZNEN663 = 1057 (41 — 847%),
702 + 827% (B0 — &7 ik) THo/z. KHOD
R A 3R 2 12508 L 72, PD RO FRIR EIE
B3 H&Y EEEA 26 = 08, MDS-UPDRS i
part 12375 = 38, part I 492 =+ 66, part
I 5203 + 120, part IV2AS17 = 25 Tdh -
7z, MEERICHER (p =0269), 4 (p = 0.054)
WCIEEEEZRO R o7, F7-MHRH T BMI

Mmi#FtHey B/ (nmol/ml)
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B. Mi&tHoyisEE

25

v
p=0014
20
15 H
L]
H l'o
+fe ini
* e i
- 1]
' 1
5
]
PD CvD

1. PD# & CVD oI TRACP, tHey B &L O
EHRE Y I v DEE
PD, Parkinson's disease; CVD, cerebrovascular
disease; TRACP, tartrate-resistant acid
phosphatase 5b; tHcy, total homocysteine.

(PD#E232 + 34, CVD#244 = 26,p = 0070),
mRS (PD#:19 = 09, CVD#: 16 = 08, p=
0084) IZLEEZIIED LD o7z

2. MBEOEBRHBEEME~—H— (R3)

BACHBE M~ — /7 — DR R EEIITIRL
72. TRACP 28 PD # i3 2895 = 971 & CVD
HD2403 = 112212 L THEEICEMETH -
72 (p =0018) (KM1A). F/-, MIHHRFET A
TAYAPDHETI7] £ 58 & CVD HED 228 +
8O L THEIVKETH -7 (p=0014) (A
1B). {HHRIe Y 2 > DAAPD#ETI17] £ 58 &
CVD #m 228 = 80 12/} L THEIZKMETH -



A, A

F A, HEALOBEED

PD

PD # CVD # pf&
JEEHE
Hifif (g/cm’) 085 * 021 101 + 0.22 <0.001
YAM (%) 855 = 211 1019 + 218 <0.001
JERBR A SEHS
BiiE (g/cm’) 061 = 0.16 0.70 = 0.14 <0.001
YAM (%) 76.7 = 206 882 £ 176 <0.001
VEDN S A
FiiE (g/cm’) 062 = 0.16 070 = 0.14 0.003
YAM (%) 786 = 208 887 = 172 0.003
B2 g = R A KT
PD, Parkinson's disease; CVD, cerebrovascular disease; YAM, young adult mean.
A Eo.AFEME B. EXIBSIESE
180 180
v v
160 p < 0.001 160 p < 0.001
140 ) 140
Z 120 ::: E 120
a~ . . i = - I.I
= 100 i L < 100 : 1l
2 i z o i
80 . A, @80 iti -
; - i
qr 60 s : o 6o ' ' et
40 a0 o
20 20
0 i 0
PD CVD PD CVD
C. HXEREE
180
ki
160 p < 0.003
140
120
T 100 i .
< : N
S e i .
V i e
B 60 -+ .
T : 9. PD L CVD B0 & EM OB
PD, Parkinson's disease; CVD, cerebrovascular
=0 disease; YAM, young adult mean.
0 cvD
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#£5 BHPREOFEIZL S PD #HEOMKS L FAHBEIE~ — 7 — DR
%YAM < 70% %BYAM = 70% p 1t

B (i otk) 7:18 20:5 <0.001
Ekr (%) 678 = 9.8 648 = 11.0 0.365
BMI (kg/m®) 212 = 29 239 * 34 <0.001
TR (4F) 76 = 41 60 = 46 0.055
mRS 21 £ 10 19 = 08 0.395
MDS-UPDRS, total 414 = 181 358 £ 145 0.186

part I 68 * 34 6.8 £ 34 0.223

part IT 102 =+ 71 82 £ 58 0.222

part III 206 = 123 199 £ 116 0.807

part IV 24 * 26 08 = 22 0.012
H & Y stage 28 £ 08 23 £ 08 0.007

stage 1 (n) 1 4

stage 2 (n) 5 10

stage 3 (n) 16 10

stage 4 (n) 3 1
BAP (ng/l) 155 = 51 188 * 139 0.346
UCOC (ng/ml) 64 * 50 49 = 42 0.080
iPINP (ng/ml) 595 = 220 480 = 174 0.066
NTX (nmolBCE/1) 199 = 74 58 £ 51 <0.001
TRACP (mU/dl) 330.2 = 1055 2573 = 737 0.004
tHey (nmol/ml) 109 = 33 123 = 36 0.120
VD (ng/ml) 156 * 62 185 + 50 0.102
iPTH (pg/ml) 360 * 11.8 346 = 155 0.751
iCa (mg/dl) 26 £ 01 26 £ 01 0.469
Ca (mg/dl) 92 + 03 93 + 04 0.242
iP (mg/dl) 36 £ 05 33 07 0.060
B2 Il = R A% KT
PD, Parkinson's disease; YAM, young adult mean; BMI, body mass index; mRS, modyfied Rankin scale;
MDS-UPDRS, movement disorder society version unified PD rating scale; H&Y, Hoehn and Yahr; n,
number; n, number; BAP, bone specific alkaline phosphatase; UCOC, undercarboxylated osteocalcin; iPINP,
intact type I procollagen N-terminal propeptide; NTX, crosslinked N-telopeptide of typel collagen; TRACP,
tartrate-resistant acid phosphatase 5b; tHcy, total homocysteine; VD, 1 a , 25-dihydroxy vitamin D; iPTH,
intact parathyroid hormone; iCa, ionized calcium; Ca, calcium; iP, inorganic phosphate.

72 (p=0005). (X1C). ZoMolmiE~— 7 — 4. PDEHICH I 2BHBRENDHFEICLDL

WCIZH B AR EVIT
3. MBEOBRE (K4)
BEEIIRAITRLIZEDID, B2 — 4 5

FERKBRE SIS, ARG SRR O VT OB b

PD #75 CVD BEIZx L THEIIRMETH - 72 (p

<0001, p <0001, p=0003) ([¥2. YAM

fECHELT) 72, PDEEASCVD BEICHT LT

WO S FEIIBMETH - 72 (p <0001,

p <0001, p=0003).

RobNmpolt.

8] (£5)

PD H A BHBEDOHIEIZ LY 2FEIZ51F T
Bt L7z A2 R R Lz, EREUIE % 25
LT O THo7z BREFRICE L TE, B
JEX AT 5 PDREIBEMET Ak LTt 18 44
& HRIEDHEANTEO B 20 #1255 A LS
S BB KMD S o7 (p <0001). 77,
BHEBRESHT 5 PD BETIE, A2 BMIKfE
(p < 0001), MDS-UPDRS part IV & fi (p =



198 oy N )
6. BMEIELXET S PD L CVD HORIKE L O FRABEEIME~ — 5 — DL

PD %YAM = 70% p
PR (B otk) 7:18 1:12
Eky (%) 678 + 98 722 + 72 0.130
BMI (kg/m?) 257 + 37 257 + 34 0.122
TR (4F) 76 = 41 91 = 82 0.762
mRS 20 = 09 11 =10 0.307
BAP (ug/1) 156 + 51 180 = 95 0.799
UCOC (ng/ml) 64 = 50 82 =90 0.657
iPINP (ng/ml) 595 + 220 804 = 61.1 0.588
NTX (nmolBCE/1) 199 = 74 224 + 74 0.439
TRACP (mU/dl) 3302 + 1055 351.2 + 1395 0.870
tHey (nmol/ml) 107 = 31 106 + 40 0.849
VD (ng/ml) 156 + 6.2 202 *= 92 0.032
iPTH (pg/ml) 352 + 10.3 432 + 167 0.249
iCa (mg/dl) 26 =01 26 =01 1.000
Ca (mg/dl) 92 = 04 92 = 05 0671
iP (mg/dl) 37 =05 35 += 06 0.531

B3 FI0E + B R A % R

PD, Parkinson's disease; CVD, cerebrovascular disease; BMI, body mass index; mRS, modyfied Rankin
scale; MDS-UPDRS, movement disorder society version unified PD rating scale; H&Y, Hoehn and Yahr; n,
number; BAP, bone specific alkaline phosphatase; UCOC, undercarboxylated osteocalcin; iPINP, intact type
I procollagen N-terminal propeptide; NTX, crosslinked N-telopeptide of typel collagen; TRACP, tartrate-
resistant acid phosphatase 5b; tHcy, total homocysteine; VD, 1 a, 25-dihydroxy vitamin D; iPTH, intact
parathyroid hormone; iCa, ionized calcium; Ca, calcium; iP, inorganic phosphate.

0012), H&Y FEIEEHLEE (p = 0007) THo
7o, BREBEME~— 7 — 1B LT, B
BRIEZAHT5PDEETNTX (p <0001) BX
" TRACP (p = 0004) PWEEICEMETH 57z,
7B, CVD BETH FBRICAT - 72T CTlE v
DEHIZOABELEZBRIIBD Lo 7.

5. BMHREEE TSI PDESLIUCYVD FH#

DrER (56)

PD#B IO CVDED ) bEHBREEL AT
%O % MG LR E R 6 IR L. IE
Bl PD #EAS25 £ 12xF L CVD #1313 44 T
PDBEPEEIZ S o2, TROMBEOLET
1%, BMI B X U mRS IZIZAEEIZED SNT,
ZFOMOBEREREH IO AERENITRD %
Mo fz. BRBBEEIE~ — 7 — T, R
LY IDAPDHTHBEICRMEEZRD (p
=0032).

Iv. # =

AWFFEIZ & b, PD X CVD &L CEHERE
MWENWZ ENRHLNI o7, F7/2PDIZBIT
LEMBREOREICIE, BRHOREELTO
BN O TLHE &, K VD [ME & B L 75 T
DTS- L, & 512 PD O R ESE A
GLTWwbZELHLENII%R 7. PD Tldfi
WEIH L TEREPRT 52 LIFBEIIWL
DOPOWFFETHE ST p M0 - g gy
P ok R LB CLlE MBI R fE e & — 3 S C
bbb, BOENIERITING DL
BRW72b O L RIRT & 5. it s il & o el
BOBEZEMEIZ V) $TH WA, PD IS EH)E
EREMET DI LD OMEE NI L TEERE
REAR T B AR, N ERERE 2B L 725K
HEEENFAET AW REMESTETE T, B
el Tizsd Ld PD BIRIZ X 55240
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EADDWHE PTG h o7 ATl
P B DA O R BT, BHERIC D — Ay
7 CVD B Z BRI LEshiE e & % —
HEE L ToRMBIBRBY T2 L2k
D, ThFEFToOREICILLT, X1 PDHMKIZ
B L 7o B HERE OREEZ IO T3 5 2 LAt
T&72. KHHETFORELZ RIS 2 72D18ET
W SRR 2 EOFEDH VS NS DS,
ARWFZEILEF I L VO N RTH D 2
ENEETHS.

KARREREF BB REN R ET Ik
BIE MBS NFETHAH P, PD L EBE
ELEHETIMREIRETH L7720, KWL T
\ZGE BN E O R A BRYL 9 5 B TR B R EE
AET AL L L, REEEBIZIZCVD % #
Rz REIREOFMICIZ—MBAIZ S LM
DE v BMIL & vy, & B[R E L E B AL 2 &
% ADL L V#1213 mRS % A V72, mRS
VB I R R O Y E IR 1 & 5 ADL FFifl
OHBTHHEN TS AT —)VTH LD, It
£, PD TL A HAMAVR X4 ADL F#fil )i < H
WHENTWS B Dbt EEEEEOR
EB LV CVD OBIUTZ UL DH S EEZ S
M, FEER (R2) ICO/RLZZ L) ICHEERIZIE
MR, RS, BMIL mRS DWW SRR
HEZIIFDO W L9 S HER T O 2L
FTCETWBEEZ LN,

ARHF72 Tk PD B 1d CVD B 12 I L T I i
TRACP & fii # 580 72. TRACP I3/t 7 + A
77 Y —EO—HETHEMBNICTER, 2
ENLBRTH L. HEMBICHFRYTH S 72
OIME TRACP 3B laoiE kxR L TB Y
BN ORE LB £FTY ¥ 7 OIRREZ L
TWahEENDE PP F 720 TRACP (15
RLAEWE, ADL ICBE L 228X M SN TEY
FEAET LD, RTINS 2 - ST
IHEMETH LN EEBRITNEEZD
M7z BEIZ PD B &R R & i L 72356
PD B2 B} 5 1ML TRACP SEAHE ST

W5 P OKEFZETIE CVD BE & O T IS
EETH 722 EHUREN, PD OIFHRE & 50
ITHE & DR #EMEAIRIB I N7z, F/2, PD#E
% YAM i 70% CEHMBREL AT AHdH 5\ id
BHIBREZA L 2 WEZ 90 TIOEBHRET L 724
R o1E, FHBIET AT 2 PDFETAHEICIM
5 TRACP mfE2s@igd s /. —7F, CVD
% [FARIZ AT TT o 7R Tl BEHEBIE O B
TIiE TRACP 213 3D L h o7, Thb
%, PD BEOHIZIIT S 2> DR TEWILATT
H# LTV —HEPAET 2RSS RIE S LS
A5, ARIFZETIEHL I TELRWIETH 572
DEBROBETH L. B, PDEHE YAMfE
70% THVF 72 BEHIEBI B Y v Bz, ok
HOELPEL TCVLIRMELGETE RV
EZz o,

Mz T, A7 Tld PDEIZCVD BEICH L
CTIEESEM Y ¥ 3 v DIREY R F7-,
BHBRIEEZ AT 2 BEL T OB RICBWT
b, BHBELYAE TS PDBITEHRES AT
% CVD BEICI L CHBEICIEEERE ¥ 3~
DIKETH > 7. LIRiH S PD Tl s o i i
L L IME R oS HRY & 3 0 D AYEEICE
TLTWREOHEYS 2y, MmiFiEER
vy 32D ORTIXEEERICEEL W5
TEMRENTWE Y, ARFTIZICVD B L
DB THBIEMETH > 722 EHVRERN, I
% TRACP & A ICIEMERIE Y 3 D OKF
(& PD BAD 5 W IZHFERE R B ORREE & O
HWYEAURE SNz, PD Tk b £ b MGG
By I v DIMEDFES L OH#ITOY A7 T
HHZEPHESNTEY P, HHilesy 3 v
D AN D B33 eSS = 2 — 0 U EE
5| X470, PD OIRREICEREE 2 1%E %
BT UREMEAVRIZBE T WS P DR LY
%k 3 % X 912 PD OFIEDB L OHEFTONFHRE &
OBED»S SO L 72 5. PD B BRIk
fE DA BT o lF 72 BT A R T UL, S
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Abstract

Osteoporosis in Parkinson’s disease (PD) is an
important issue for maintaining quality of life in
patients with PD because osteoporosis is a risk factor
of fracture. Bone metabolism is influenced by sex,
age, nutrition and physical activity. Therefore, match-
controlled studies of these influences are necessary to
investigate the pathogenesis of osteoporosis in PD. In
this study, we recruited 50 consecutive PD patients
and sex- and age-matched 50 patients at the chronic
stage of cerebrovascular disease (CVD) as disease
controls who had the same body mass index and
modified Rankin scale. Osteoporosis was evaluated
with bone mineral density (BMD) and bone turnover
markers. PD showed lower BMD, higher tartrate-

resistant acid phosphatase 5b (TRACP) , higher total
homocysteine and lower active vitamin D (VD) than
CVD. Comparing between PD with osteoporosis and
CVD with osteoporosis, PD with osteoporosis showed
lower VD. Comparing between PD with and without
osteoporosis, PD with osteoporosis showed female
dominancy, lower body mass index, higher unified PD
rating scale part IV, higher Hoehn and Yahr stage,
higher type 1 collagen cross-linked N-telopeptide and
TRACP. This study suggests that enhanced bone
resorption, VD-mediating bone remodeling failure,
and disease severity are evident in patients with
osteoporosis in PD, excepting other known risks for
osteoporosis.
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