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Abstract

The prevalence of depression in Parkinson’s disease (DPD) is high, yet its diagnosis and treatment
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remain inadequate, which severely impairs patients’ quality of life and affects disease prognosis.
Brain white matter (WM) changes differ between PD patients with different onset sides, and they
also show different degrees of depression vulnerability and severity. However, the specific relation-
ship among DPD, lateralized onset, and brain WM changes remains unclear. In this review, we sum-
marize recent advances on DPD, unilateral onset and brain WM changes. We explore potential as-
sociations among these three factors and propose the feasibility and necessity of integrating unilat-
eral onset into clinical stratification for DPD-related studies. The goal is to provide further insights
into the mechanisms underlying WM changes associated with DPD.
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1. 5|8
A 2 M 4 %9 (Parkinson’s Disease, PD) i WIIARZ IR Z —[1], HIRHRLN 40%~50% [2]. 41
ARREAR T B T2 SR EAE IL[3], 5 PD B LI EFRG. THASIRA AL . AR rg st 2 btk DA Ay

ARG YIFKE[4], F IS W & ia 7 104 AR5 HIHR (Depression in Parkinson’s Disease, DPD)3E# H 2[5].
SR, R HIGR R B3, AT 5 PD AHRHHMIEIRBIAIT KEIEH ES&, DPD £&HHiZHA L
FVRIT AR, B A - 60%1) DPD & RREH 2 RHEITRM 2], #i2)5 W 20%H) DPD &3 A
OHRASMHEZIRIT[6]-

PD & Wi S RERIE 5 DU AL, B Sy 4 1) — U & Je TH AR R LIS SRE AR [ 7], RIS RE R 2F g 22 %0
RS, P 0] 2 4 AN T A AT 2 I B ™ PR AR (8], A1 T A ) 3 e Pk g e AR AR B I (9]0 X Ao
SR ML Tz H T PD R B2 W 5l R 50 1, tn] DR 25 PD 5 HoAd i <6 AR 25 5 E 1 B 22
I PRAF R [9]0 ASEEZS A PD B3 fEI8 S RE RS AL Sk R B 7 A AR 22 R [10]. A2, X P
LI AR BRI IR AR SRR BT ARG [7], WAL INEN. AR PEIR . 957 . IR IR 4 J Ik
NEEARIE BRERWAFE[11] [12]. AWRBRAEB 2SIl AT/ Sk rhAX #2823 4252 B AN G AR
P, B PD e 5k B AR KM 2 BR R B SOIRAR 2 IR e R 4852 BAH LR 7y — I EE P25 9], ~BR B 45
P 72 S P 28 ) 268 T R R I P 5 9 O 00 16 995 PRV AE ML 22— [ 7], AR LA WL 190 AR 56 42 i) B o

B ML AR R, JREK & %% (Diffusion Tensor Imaging, DTI) 2 & A i 4 4% o 11 5
(White Matter, WM)ft &5 ¥4 56 B VE I BB B8 22 vz —,  HLRe Il &K 70 775 KB R I R, @i &)
5744 $(Fractional Anisotropy, FA)~ 1958 B & $(Mean Diffusivity, MD)- %l 7] 3% 5 & $((Axial Diffusivity,
AD). &M 5RE & F(Radial Diffusivity, RD) M WM 45 /) 38 [ 131, BEAE DTI B 70 555 AN [ S s )
(1) PD BEE A3 BUH 35 1) WM A RRPE, i 273 1) PD (Right Onset PD, RPD) & & AHAL T 7 il
I ) PD (Left Onset PD, LPD)E# WM Axf Fidk 58 4B B[ 12],

(At 7E DPD AHICHE Ft AR e s X 3R N3 J2= 40 AT, A BT SE R ON B AR5 )k PR S Jod A2 o e
TELEAR AR B2 . A 45 DPD. Rl 2 WM 1B ek e, R =38 2 M ER R, BEN
DPD 1] WM B8 AH CHL IS L 55 2 1 UL, v DPD IR IR PAG 55 25 & B i 3E 2 AR .
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2. DPD BYIGEFREFAE. T4

DPD il RGER BAE I 25 E . PSR . BAHOR BT RIREUERE ., A5 His s MM A BR 42
K& T0UH0R « I BEEAN M NP RBYEEEE T T R 5. KRR FFEIEMAS B DU R I E R A3k 1],
SR, DPD InRFIM 8 5 PD A BRI S RARAEAR,  WnRIFB G b BERRPERT . M. 8K
FeEm e E S, #HiMmFE DPD JKi2[4]. HAWARAEIRAERS 7> PD 83 b nl B is SR A& B 25 AH I 3,
HE— D3N T FOAT VP4 0 HME B S SRR 14]. A5 24 L A5 ) DPD 785 A 22 BLBE 15 R Re 15 2 R G0 iH
BUVEIPA[15]. H AT DPD MR E e B3R, IR Sk o 248 Bl FH H A 2R 4T DPD 1% 25 F1
JP R PRAE[16]. PO RHNAR & 3R (Hamilton Depression Rating Scale, HAMD).E. G — & {1 JE X 4
REE, BUTZH TR A ANE PD B AL EAR R, AT HASERZ R PD AHICRER T K
R FrhEAEYIMES B, Al e 2 W DPD [6]. Z 4R & 3R (Geriatric Depression Scale, GDS)7 & —
ol 6 ) R AR S M R, ) T B T (46 ) AN B A JE AR, R b E e R R A
WR2% B T 2 T A ]+ DPD IR [16], o Weintraub 55 NI GDS-15 AR ZF PD &
HHEAMUMEE, $Et GDS-15 EAE AT A TR BN PD EE MR TR17]. X T&IF A
SRR R K PD B, FESS IR RS PR F: % (Cornell Scale for Depression in Dementia, CSDD)7E 51\
FIKSTVPA AT 77 T S 7 H A R R [ 16] . FAth 3 FH S 46 R B AR FE ANl 36 - Al 7 &R
(Hospital Anxiety and Depression Scale-Depression Subscale, HADS-D). T 57 #1 Al &3 (Beck Depression In-
ventory, BDI). Zung i1l H ¥ &% (Zung Self-Rating Depression Scale, SDS) #Ifi§ £ f& & /) & 3K (Depression
Anxiety Stress Scales, DASS21)%5[16] [18]. {HE R IV & H T aMpavs i, HIFAmRBEAREN
Il PRIZ Wr 5 iR [19]-

3. w5 DPD X &
3.1. wERNEX R AZE

2 PD BMAIGIRFHEZ —, TRRE. 58 H S 3R 255 A IRE W VI E e R &
AR 7] X FRREIR B A TT FREEAAAE IR 20~30 FE[9],  BPAREPRZ T 5 A0, o3 475 4+ A
XA, SR A FRE A — @R EVE[8]. AENRPRSCEr, B (] i ) 5 3 3 4l A8 [ml ik
I 5L TR AL R R L B IR B, FE4E G A R G A A A A N B AR AE (R AR ™ B FE AT 2R 6 K
Wr[9]. EFFLEREVI VPl 2 i8id 48— PD V¥ € 3 (Unified Parkinson Disease Rating Scale, UPDRS)# —
oy FE A 73 T 53 7 e 04T 8ok, DR S R il [20]

3.2. AEEmmM PD BEME L EFRBARIER

ANELESS M PD B AR R AR AR BLAEAS [FIBIE 78 I 4518 FE A — 2. Fleminger 5514/ ] BDI &3 /¢
#4215 S FFi R (Social Stress and Support Interview, SSSHF 7R HL, A2 MI4ATE 5 5 (Worse on the
Left Side of the Body, LHP)ZH i35 IR - 345 43 29 743 44 4iE 5 # (Worse on the Right Side of the Body,
RHP)AH EH P Rs, $27~ LHP 4B # A 56 H AR [21]. Foster S FEA A 154 &, L GDS. BDI
SRRV, 45 RPN RPD 58 ™ B AHIALHI5<[22]. St. Clair 85 LL SDS B3R AIEAG T A, &I RHP 41
BE AT > s T LHP A, (HZE RIS E S VEE A J9 AR IR F 00 50 175 1 T e i 52 e A
R [23]. Pellicano ZETEARMZHFY PD B3, il HADRS. BDI SR M &5 MRS #1522 U5 IR
(Structured Clinical Interview, SCID-P)iFffi 5 & F, LPD 215 RPD ZH7E#h£e ko &8 AR & I TE
TS, NG M B AR T B R [24] . MVATT S, BEA WIS RN RO PD AR AR A AR
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TEOTC R 2= S, AT T TR B2 B MRS PD 8835 55 5 Y BRI R W r o AN R F 5
A —E, ARSI TR, 4RE . RIEM B, BT Bl LIS R ZE R SRR R A K
[16] [25].

4. DPD £:& WM TR HR
4.1. DPD EB#E WM TR IGF RN

BT DTI WAL F i, Sherbaf 55 NI, 45 RBD FI/EAIARAEIR 1) PD 82 7E G35 /I s
PFRRAR AR A e ndnaiy . S B NAORE N2 A WM HRAAEIE R LR S5(26];  Ansari 55 AR,
e RBD L9552 f5, DPD EEAHELHIAS PD (Non-Depressed Parkinson’s Disease, NDPD) & 2 7E XUl
PP XU XS EE . 2 FAREAR . B SR RE A A AA A 350 LA S /I v A AE B AR
$%1%[27]; Huang 25 N & FL5 NDPD & AHLL, DPD SBELELMEN R M BN A2 WAl i .
ACAR /N DA R I FA FRAG, R0 B BRATR A eI 2 AR nT e 2 5 PD AR K A2 [28]: Wu 5%
NAEMA A MGER K PD B3 TR, AHETCHIARAL, HRAAE /AT et 7o Fe i R s . /2
MFHR . 0 EHR . ZEMSARIE S e MR IS8, FFESS I b sl FIAI A OC A 3= 2207 T A Bk
[29]; Li & NI, Lf@EEx e & NDPD #HLt, DPD fEMFARAAAARER . A5 00 F 55 et A e (i B Sy o &
DXL AD/MD 25722, & DPD ¥ K#IT 5104 R 50MH5C WM B E3E[30]. Yang AR, 5
NDPD AL, DPD (1) WM 5028 3= B S0 K BOA Rl R A U0 o 2 O B 55 40 ol . XU R R K
B EAR[2]. Lacey 55 NTCi R HHUE SURAIAR /- 402 “Hiesimsil” SEmE, SR REAEHE T X I 7 A
(Tract-Based Spatial Statistics Analysis, TBSS)7 4T /512 J J& T~ B [X 3k (Region of Interest, ROL)#) 73 #7772
H1 23 DPD 5 NDPD ff] WM &5 Z2 57311, S HKUE, DPD B MICHHENE WM S i, (H% it
FEER I ZE T T BRIMIAVS 2 5. #IE BT 75 PD FEABIIG IR 5 5 P LSRR A R S5

4.2. WM EZSE DPD K41

Kosti¢ 55 A$&tH, DPD RI# AR —Fh “WIBRERAIE” o BV Z8HH 5C I 28 55 R 18] 45 1 1 32 32 40 I 3L
(B BE G R A T e 2 SHARR BY MR A[32]. Ansari S5 7EFEH] RBD 3 m 5 M %3] DPD 5 NDPD
MIEE Y2 5, MRS S5 4R 0 1 O BEAR 22 [ B 1T RE A7 AE D RE R WL 22 [27] . Huang 55 Nt —
BHEH, DPD A BEAF1E AL & #IARE (Major Depressive Disorder, MDD)F) “ i - i1 RSk E5 7,
$Eo~ WM WK R 38 I ) 95 20 - 15300 2% 22 G2 2 [ (R4 20006 3E T s e 17 46 1 193 #4228, Bhome SEEZ[A] 43
e R, ARV 55 i I AZAH R T 4 R s A5 R 288 52 U2 SR HE, T8 HA DL i A S A A1 1) 25 e
oo - RS, CRRALSS R RS ERRR L AT RES SRR AR [33]. Andica 55 A GH
Vi, DA IR T B/ A AR ) WM TR A SRS ph R AAH G, $oR “BhRER” AlRER PD A
FEEIRAHOC WM Jpg 38 R B 2220 B [34] . Li SEMIFER R A asifd, DERRAARLE o BkiaME B AL s I e 4544
Fo e S5 H0RR ™ B R S 1 R AT BRI SZ IRAE O, T “ B L BREE G 2 W R IR B & F 40 [30].
W, TEEEAH G I ZE R A0, AL DL i S IR A S5 D R B A5 ) WM 2038, AT REZ 5 DPD [T k.

(HASE R, BEAEOT 7R KM Bk 1S 2N TARTEA AR M . BARITT S, A7 P3R5 (Right Hem-
isphere Hypothesis, RHH) 58 i 47 ERTETE 4615 BRI . WU S8 BA ML 35]: R Rii(Va-
lence Hypothesis, VH) A A Zc A7 P ERAEAG 46 I LA A e — 58 40 1, RIZE P 3RAF X B8 fh ) 1F 12175 28 (BT
AHIRYIN T, A5 2 BRAF T B i e 47 14 175 4 (B R AH D) N T [36] . PP &2 BRI BN EE O F], (RS 4R K
T2 BR A 28 I TARSC T RE IR AE S8 a0 R A, HRILAAT LSS A A [37] [38]. KB, PD fmfllic
I BT SKe IZ [ B AN 6 R 2 32 B 3R Y A (RIS (9], 3 1T 6 -5 I - BR 17 45 I T4k K WML JE e 45 45 3
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F{ER, 25 DPD HIRAESHEZS, (HEBLEALH] A B .
5. RMEES WM a4

Pozorski /£ 18 M A BEV iy, SXSIRALMLE, PD B WM S8 BVE R TR E S Twl (b
T RMEET WM K/INIRRIAE DI, - 45 H L2 O U RAAAE R () WM. BSO8R i TR
ISR, AR« SUARAERT B ” W8 WM AL B BRI (8] B [39] . Pelizzari 5 K, 51
XPHEZAAAEE, RPD SBEAEZ AL WM XRILH )2 MR EGR 5, 1 LPD SEE AR ] 70 HrAE 28 AR AR H
RFERE, S CRYHEIT, RPD B AL WM B8 4518401, Zhu 55T PPMI ##E & I RPD
BB FIRELL LPD BB AFAE R 10 WM 43, o NI /NI BB, SRR g el ARE B 4
RGN WM AT R FVRFAE SR R (I PD G55 M AR A, $27n WM RZ IR R T T RE A2 PD i
TR FIHLEI R 12]. WM SEs R R 52 R, ABOUARRE PD Ik PRRAL R BRSO 1R AT,
SEHR IR AR AT TE LR LR A N S 1) 3 JR AR, LA SEBIGS 00 DA R DA o
6. /&5

DPD HiiZ e, Al FH PD BE AR, IRSREEAL . ARIFERGEE bR BL R 5 A R,
IR 5 7y 2 B EAT WA IR PR A EL. PD (I D035 T AE AR S5 AR @ SR Fp AT B di . WM S5 14K
425 DPD KA MR S 47 4E — € SRIK,  (H H AT 5 2 K B W IEEHS-DPD. DPD-WM. LU fh {2
T-WM P RIE R, =FH AR —BAF . A RS R I B IRAE AN AL, BRI AR RORE fi (02975 2N\
DPD W MIIGIR 7R, IFEiE WM S HIAERE 285 BT ER G VP, A 208 DPD [ WM AR SCHLA
SO 2 (1 LA -

SE
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