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0.14,3 {0 ZFH L7 L (F=83.11,P<0.05) ,mH-Y Il 5 I1 AP 5 LL i 2% Rl it
X (1=9.116,P<0.05) , FRINFNIF/Moh, PD i3 NMSs HATTE M4 580K SURs HH5E (r 1. -0.647 ~
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[ Abstract] Objective To explore the relationship between vesicular monoamine transporter 2
(VMAT2) density in the striatum and the non-motor symptoms( NMSs) in patients with Parkinson’s disease
(PD). Methods From December 2018 to December 2019, 29 normal controls ( 16 males, 13 females,
age: (48.8+14.2) years), 31 patients with PD at the Hoehn-Yahr (mH-Y) I stage (16 males, 15 fe-
males, age: (53.4£8.5) years) and 36 patients with PD at mH-Y Il stage (19 males, 17 females, age:
(63.1£8.2) years) in the First Affiliated Hospital of Sun Yat-sen University were prospectively enrolled in
this study. All subjects underwent "*F-fluoropropyl-( + ) -dihydrotetrabenazine (' F-FP-( +)-DTBZ, 'F-
AV133) PET/CT imaging, then the specific uptake ratios (SURs) of striatal subregions were measured with
the occipital cortex as the reference background region. The clinical data, laboratory data and imaging re-
sults were collected. The NMSs of each patient were evaluated with Hamilton Anxiety Rating Scale (HAMA),
Hamilton Depression Rating Scale (HAMD) , Parkinson’s Disease Sleep Scale (PDSS) , Montreal Cognitive
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Assessment (MoCA) , Parkinson’s Disease Quality of Life Questionnaire (PDQL) and Non-Motor Symp-
toms Scale (NMSS). The independent-sample ¢ test and one-way analysis of variance (the least significant
difference ¢ test) were used to compare data differences. Finally, the association of the striatal SURs with
the clinical symptom scores were evaluated with Pearson correlation analysis and multivariable stepwise re-
gression analysis. Results Significant differences were found in depression (3.51+1.34 vs 11.36+3.87) ,
anxiety (2.35+1.45 vs 6.00+£3.32) , sleep disorder (132.90+12.26 vs 110.34+19.69) and life quality (7.58+
3.37 vs 24.01£10.15) scores between the mH-Y stage I and the stage Il patients (¢ values: from —10. 573 to
5.439, all P<0.05), while cognitive scores did not differ significantly between the 2 PD groups (¢=1.067,
P>0.05). Compared with healthy control group (1.28+0.22), the PD groups displayed a more marked de-
crease of SURs in the bilateral putamen and in the caudate nucleus (0.65+0.16 and 0.31+0.14; F=83.11,
P<0.05), and the SURs of patients at stage Il were higher than those of the patients at stage Il (¢=9.116,
P<0.05). NMSs scores of PD patients, with the exception of cognition scores, were correlated with striatal
SURs (r values: from —0.647 to —0.426, all P<0.05). Regression analysis showed that total striatum SURs
was the best predictor of PDSS and NMSS scores ( R” values: 0.234, 0.378, both P<0.001) , while contra-
lateral caudate nucleus SURs were best predictor of HAMD scores (R*=0.402, P<0.001). The SURs of
contralateral putamen were best variables for predicting HAMA scores ( R*=0.204, P<0.001). Conclusion
The correlation between the decreased striatal VMAT2 and a broad spectrum of NMSs in patients with PD is
established, suggesting that the defect in dopamine supply may be an early abnormality promoting mecha-

nisms leading to the development of NMSs in PD.
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(SR NN B B BICA ARG 61, SR 5% ~ 10% B 1] B
At Wk MR R E S 3R g
BT AT A8 SRR PD Y E 2 R R,
Wi PD Wi FEAHAE . PD AYIARZ ZHEIR (non-
motor symptoms, NMSs ) fL AR A8 i | L5 Jaiil |
NHIBERT | H P e 28 SRR AR PR A 56 ) Bk
ZHIESE R Y] NMSs AU RIS SIAER A Sk,
R S R PR 2 B A A G I I PRARAE . AR
FEXF T3z SR AR, I R B 37 AR X NMSs A3 1]
FABAETFARAK , B NMSs (B ROTTEARZ

SRR BTt s PD & AHLE A9 E 2 T
B, ST a5, PET B80T LIJC BRI
2 U e 3ol K 1 25 S IR YT ) B A R B TR
Il 2 ( vesicular monoamine transporter 2, VMAT2) i
T 22 L e A L5 28 A 2 fik/ N, AT DAAE by R S5
20 S B LBR 7S ), PR G HE 1) VMAT2 /9 F-35
N EE-(+) - & T RABWE [ F-fluoropropyl-( + ) -di-
hydrotetrabenazine, "“F-FP-( +)-DTBZ, "F-AV133]
A7 NS W REAL PD BB R AR A
PD [RLIIE B, SORIR " F-FP-( +) -DTBZ IR AR
W R OF H AR LU IE R RS PD 43I0 g
Joati 2 I [6] F iz g A IR DY 3 2 [8) A7 A W 2
FRI A SCEARGE PD B 285 SRR il R R
RIRRRIT I, AR FZ Sh AR 2 2 /] VMAT2 LA
LA A AR A OC, X $E R PD AR Y

NMSs 5 80K VMAT2 % B 7] 6e 47 78 — 2 1Y ¢
BT sh et VMAT %55 S5 IE5E T REAT
TE—E BB A 55 B ' F-FP-( +)-DTBZ
R PD BH SUIRIARFTRA, VMAT2 B 437 il NMSs
Z B FAH DG, LA B BH R 5T 22 T R BE 2R SR AE NMSs
KA TR E-

BHE5HE

LAFFERTS . 2018 4F 12 A £ 2019 4E 12 A M
NP LB 5 — B B 2 P RH TS T RE M4 35
ez UE A PD B, ARYEIE G PD IR RI2 W
P, 2 A RH2 H R Hoehn-Yahr ( mH-Y) 433
AMIETF 2.0 1Y PD A WA SEH T AT, 4T
MRI LAHERR S M 05 SR YL S e i FR

AN 29 ZIEFRZIRET F 16 %4, L 13 4,
AR (48.8+14.2) % 1 HI1 67 1) PD M [ 31 ] mH-Y
11 A, 55 16 141, 22 15 il AF4% (53.4+8.5 %) ;36 14l
mH-Y 8, 5519 ], 42 17 1], 4745 (63.128.2 %)
HHFTSF-FP-(+)-DTBZ PET/CT @44, A 2k #
P M R GRAT FIGE—IAA AR T AE 1 3% (unified
Parkinson’s disease rating scale, UPDRS) . '
I T FEA2 SRR A 2B} B DR A T 0EA , A I 2R
HETAFZRRE R 12 h,

AHFFE LR 2E B 2 — B B B2 DL it
HE(HS ABH [ 20191050 5) . A & 55 1EY
AMFFE 2 B2 28 G R A5, R N B v jR o
HAWEP NI T A9E B RN ) A R



rh A R 5458 4% 2021 4F 3 A5 41 %53 ) Chin J Nucl Med Mol Imaging, Mar. 2021, Vol. 41, No. 3 - 131 -

2.3z FEIRAT NMSs PEAL BirAy PEAL S 745
IR T, #% UPDRS-TLH T IEA PD &MY
BEYIRE, DU R AR JE DY E 3R ( Hamilton
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3 JHERER U F-FP-(+)-DTBZ HiA B A il , 5%
HEEFIEF IBA 23 F] Cyclone(R) 10/5 [FIEMIHE RS &
B, 7> 95%  TEREZ Rk ST (370«
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W45 BRI A 16 BT I (] 45 , PDSS R4 AR BRI i35 5 © P<0.05
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PP HH M (r il - 0.667 ,0.500, %] P<0.001) .
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Bl 1 fERES BRI S 500 (PD) 3 B F-J0N - (+) - & T RIRE [ '8 F-FP-(+) -DTBZ ] PET W AR E (SUV MARiERIUE) . S1dRHE
XTHRRZH (A) AL, PD 2R Hoehn-Yahe(mH-Y) 1A (B) BUMFEAZFEIEA B/, i PD mH-Y MHAEE (C) 7%  RREHFRI N
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ATP ( adenosine-triphosphate ) , =R N H

CI( confidence interval ) , W[ {5 X [H]

CT( computed tomography) , LR ZHERE A

CV( coefficient of variation) , 55 R %L

DNA ( deoxyribonucleic acid) IS A TR
HAV ( hepatitis A virus) , I35 IF-4 5 75

Hb ( hemoglobin) , M1 2145

HBsAg( hepatitis B surface antigen) , Z IR FHPTIR
HBV ( hepatitis B virus) , Z BT 49075

HCV (hepatitis C virus) , N EFRIGHE

L - VR - -

MRI( magnetic resonance imaging) , f 3R A%

PCR (polymerase chain reaction) , 54 Bt S

PET (positron emission tomography) , 1B, F & SR Z 8 A

PLT( platelet count) , Ifl./MRIT4L

RBC (red blood cells) , ZL 4 fifd

RNA ( ribonucleic acid) , ZHE% R

SPECT (single photon emission computed tomography ) , B¢ F
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WBC (white blood cells) , 14l
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