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Abstract: Parkinson's disease (PD) is a progressive neurodegenerative disease with a high clinical
heterogeneity. According to its motor symptoms, PD patients are divided into predominant tremor-dominant,
postural instability and gait difficulty-dominant/akinetic-rigid and mixed subtypes. Different subtypes show
different prognostic characteristics and different sensitivities to drugs. Therefore, the early classification of PD is of
great significance for the treatment and prognosis of the disease. This paper reviews the clinical classification
methods of different subtypes of PD, summarizes the latest biochemical markers and imaging features, and
analyzed the differences in incidence, prognosis and pathological mechanism. The current clinical treatment drugs
and methods have been preliminarily targeted for treatment based on PD classification, and there are many animal
models of PD subtypes have been studied, providing new methods and strategies for mechanism research and
preclinical pharmacodynamics evaluation of PD subtypes.
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I PR 5 Pk, R B RIS B A2 4L . Alonso
LEPIT 1986 4K X B 7 T 1 R AT U2, RS S PD T
B, N PD WA W ST B 5E T R A AR I R IR AN
], K5 PD 43 N2 B £ A (tremor-dominant, TD). & 3
SH Fob A RS O B (postural instability and gait
difficulty-dominant, PIGD)/5% F 1& 3l A~ A Y (akinetic-
rigid, AR) AR A M (mixed, MIX) 3 F L&, H A iX
IR 20 AR (0 b 4 45 30 [ s ()47 R 35K

ANFE AL PD HR 3508 Bl IR 22 5 (1 SR R TS (19 X
) B ¥ 52 2R 9T TG 1 RO G AR AR A TH 1 HRGE,
F, A T PD Iz Bl 5 B B4R LR s S ) R
T AR 22 R AR 55 5 B2 W7 D7 325, 7t PD I 2R R0 BIIR
05 RO 8 BEALA  Sh BB B 697 25 AN 7 i3 4T
ZEIR, B AR EE— B P ) PD L Y 0 AL ) A BE AR, 9
5635 PD 12 31 73 BL12 Wi bn K 245 BT B AR 1t o 2
VA, 0Tk R, RS PD R E A E R E A
1 PD B 5 BUIFRE RARE
1.1 I&KRPD B DRI E

1990 £E, Jankovic Z5°M 800 4 R 4697 1) 51 PD
BE AT R IERE, EAR AL S AT
I PR A PRl IR PD VESE 3%, Foih il & 400 v e
3% (unified Parkinson disease rating scale, UPDRS) M
OV FRAE 28 L H A ARV T B0 328 B IR A I RCRE 4 N 5 THI
X PD i AT A T PF 2, 11 MDS-4t8— A 4 7% VF
/7 ®= % (movement disorder UPDRS, MDS-UPDRS) &
2008 4F K AT BT WA, B 7E## ¥t UPDRS 5 BR 1%
I PRATF 50 R 408 1€ 1 o 2 3 55 11N 28 TH36 40 H 1) TD 2%
Tl H A1 PIGD 2830 H % PD & & #4747 43, #4750
H4» 4 TD A \PIGD A MIX %Y 21§ F] UDPRS 145
I, 24 TD 2530 H ¥ 23/PIGD 2830 H & 5 = 1.15 i,
ENTD A, M AE < 1B, #5E A PIGD &Y, V743 751X
Z 18] 1 4] 52 2 MIX AL ; 2 f# ] MDS-UPDRS 43 I,
T2 LU B < 0.90 (152 1838 # € A PIGD &Y. b7 1%
NHEHR NG WA B 5 BV

Bk, A — PR 2 H oy RV R A bk R T SR 1Y)
iz s oy Rk, FEERYE L KL 8L UPDRS H 78 Bl K 5+
AN E F B FEIRVE 4, % PD 43 8 TD 24 L AR AU A
MIX &, P Fh 5 A0 L, 28 i 0 B3k B R A, I
R e SO 5 R, DR B R R S Rk vk, —
HARZ AT AR .
1.2 PD WAL HIFRRS)

AH%E T TD %4, PIGD/AR Y f) 55 35 1 13 8 72 3k g
BB TS BRT & 22, 1 TD AL IR T BUR B2, R
PD 43 B4 1) B2 Wk 500 R T LN E B, AR

PD V. B {12 Iy ™ B AK 8T 32 SRR 1R I PR A A, PD
S AR I RS B R AR T 8 1 X2 Wi B4
R 3K o
121 MR A4 iR AL b & A E 2T
IR T RE, L BEARER (acetylcholine, ACh) 1%
% (dopamine, DA) P M il 42 346 it 1) 2% 45 1 52 PD K
B Z —. W70 RK I, PIGD A PD &4 Il 3% Py ACh
TR 3 T H AR E Y, H K PRI S PIGD 22 PD K
A BBl fE I R 25, 5-F% ()l (5-hydroxytryptamine,
5-HT) /KFIHE T TD 21, 1 DA« 5 77 5 R 45 oAt F %
3 AR FEAE PD LB 2 (A% A 3 2=
122 #MAERITHER WEMRERZMAERS
P K TR B IR B R R . M A A 4 2 R e
(neurofilament light chain, NfL) #& PD ™ & 2 & [ ¥ 7T
A WbrED, B 7RI, PIGD AL PD B3 o (1) NfL 2 3%
=1 TD A, % 1 NIL 5 #2480 %1 5 UPDRS iz 3) o
4y 5 M, W AE N PIGD W42 Wi A1 1L A5 9 s &
YI¥, Ding 25 % 1, PD & 3 I 3% AB-42 /K 7
a-syn & &8 5 PIGD V¥ 4 & 35 £k P AH 2¢ (P = 0.000 2,
P =0.005), BAE K Ap-42 I K a-syn & Al {E N
PD VA2 W (AR 5, T 53 40 5 Fh w2 R AT PE R
Tau Al p-Taul81 7£ PD W70 2 [A1 445 B 5 £ 5 .
1.2.3 RER BELIZAMASAKIFE WFF R, AN
— B TARBUEAC IR AR 2 R G B R R A
H, HAE PD &3 L3 N A4S 4 v /R 2 PD YE AL (112 I
FrifE . Wi PD M35 M35 N JRBR (uric acid, UA) 7KV F#
I, Horh MIX B UA WK FERAR, 100 TD A1 PIGD 7 2 []
WA 2 22 U, (A A BT ST ™, PIGD Y PD
HFILHN UAKF I EACT TD AL 5558, PIGD JEZY[H)
[F) 3 E T 3R A0 vy 2 T8 L3 12 /K - 0 TD 2t o B i 2%
() BN R bt R A R A2 W RV AE A AR ) o
1.3 FEMsGE

UG SR I AT PR T TG ) A I PD R 2 i P 5 T
Fabr, BCA TR AE MR A AR B IR B AR T
Bro WiHEHR A (magnetic resonance imaging, MRI) H
A Iy PR TO B TR S R A IR AT AR H
T REFEAF I MRIUFH . R 12T fe 25 H AR
W3 AN TT LGS T SCHRIRGE A T A PD TR Y ¥ MRI
BOR AR 75 BN S FLAE AN [R] 02 6] F) X531

N 1R, 5 TD B B, 72454 75 1, PIGD A
PD & 2 figi X &5 7 451 40 5 7™ E AR R RN R AE T
REJ7 1T, TD A PD i 3% 7 /Nt — i — HZ 52 (cerebellum-
thalamus-cortex, CTC) ¥ % o R I HH o £ % &, i
PIGD %Y 5 2 1) Ty e £ 3% 3 B0 ] SUIRAR - i — 1 Ji
(striatum-thalamus-cortex, STC) ¥4 #%; 7EAC U Jy M, ™
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Table 1

Potential markers of magnetic resonance imaging (MRI) by Parkinson's disease (PD) subtypes. 1 : Increase significantly; | :

Decrease significantly; PIGD: Postural instability and gait difficulty-dominant; TD: Tremor-dominant; VBM: Voxel-based morphometry;

GM: Grey matter; DTI: Diffusion tensor imaging; FA: Fractional anisotropy; T1: T1-weighted magnetic resonance imaging; BOLD-fMRI:

Blood oxygenation level dependent-functional MRI; ALFF: Amplitude of low frequency fluctuation; ReHo: Regional homogeneity; FC:

Functional connectivity; VMHC: Voxel-mirrored homotopic correlation; FCD: Functional connectivity density; ICA: Independent

component analysis; T2*: T2* relaxation time; ESWAN: Enhanced gradient echo T2*-weighted angiography; SWI: Susceptibility-weighted

phase imaging; NM-MRI: Neuromelanin-sensitive MRI; NM: Neuromelanin; MRS: MR spectroscopy; NAA: N-Acetyl aspartic acid; Cr:
Creatine; GABA: y-Aminobutyric acid; MEGA-PRESS: MEscher-GArwood Point Resolved Spectroscopy; -: Nothing

Term  Technology Index PIGD-PD (compared with TD-PD) TD-PD (compared with PIGD-PD) Ref.
Structure ~ VBM GM  Areas involving motor, cognitive, - [11]
limbic, and associative functions:
GM |
DTI FA Frontal part of the medial and lateral - [12,13]
NBM-WM tract of both
hemispheres: FA 1
T1 - Hippocampal subfield: volume |; - [14,15]
right ventromedial nucleus: volume
1 ; right parafascicular nucleus:
volume |
Function  BOLD- ALFF - Bilateral putamen and cerebellar posterior lobe: ALFF 1 ; bilateral [16]
fMRI temporal gyrus and left superior parietal lobule: ALFF |
ReHo - Left temporal lobe, left cerebellum, bilateral middle cingulate gyrus: [17,18]
ReHo 7 ; left paracentral lobule, bilateral wedges, right superior
frontal gyrus, right anterior cingulate gyrus: ReHo |
FC Right insular cortex and bilateral The basal ganglia and the cortex around the talar fissure: FC 1 [19,20]
anterior cingulate cortex: FC |
VMHC - Cerebellum posterior lobe: VMHC | [21]
FCD - Cerebellum globa: FCD 1 : bilateral frontal lobe: FCD | [22]
ICA  Occipital lobule and cerebellum - [23]
posterior lobule and basal ganglia:
ICA |
Metabolism ESWAN  T2* Putamen and thalamus: iron - [24]
deposition T
SWI - Globus pallidus: iron content T - [25]
NM-MRI NM Lateral SN, medial SNc: NM | - [26,27]
MRS - - Bilateral putamen: NAA/Cr 1 [28]
MEGA- GABA - Left basal ganglia region: GABA | [29]
PRESS

N

FROIE A PD 2825 i PN (R BRDORR L P 42 B 0 3R S & AR 4
VA AE B35 22 e, X T 2 I AL 7 B
1.4 PD WAL HRIIK
— I )t 7 R AR, To il BB R TOIR G W, 4
BV AT I 1Y) 32 B 2 4 04 T v TR0 85% i 4] I A
ER] S 00 ) I B 42 B P S A . A T — P A
PD VY 1 99 IR A R, iz 0 S L N 1 26 T
PR PD B AH SCHIF 7, a9 N AR AE G4 : 75 B 22 W
€ A 5 R 1 PD; PD B it = e BN A 7E — B[]
PRI PD AR, HEBRET P 4 225 B AT AR B
UPDRS 8¢ MDS-UPDRS #H 5% V% 43 #4770 2K, 7 414
PIGD/AR 4. TD 2 (& MIX 4).

I~
it}

A SCH 53 418 PIGD/AR 4 . TD % 15 PIGD/AR %4
TD A \MIX AL P Rt 76 i N B AT e it . A5 Kk
I, TEGIN BRI T, 72 LRI 912 W7 8 PIGD 48 TD
R B N B e HAR AL, 0 MIX 2 PD 3 AN
ARG /b o L — 00 20 4F 1A Bl U7 R B, B 3 9507 11
HEJE, TD B ECBHE T T B, 17 PIGD 1 B 538 it
AR A PD B R R A G it R TR AL T 3 . 4
THEE B N2 20814163239 (3 313040481 Frp oS
2 AETEPDEETGE

1E U ATE 583 B W 22 21 1, PIGD/AR V74 {32 5h i
RAFTNF Ty B R B 5 A R GE ™), TD 24 PD & 3% Tl 5 AH
ST, A R = T MIX B FI PIGD/AR U g 3% . 18
B FIAEIZE B TG RER AT H AR T TS B R A T R A
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Table 2 The incidence of PD subtypes including PIGD/akinetic-
rigid (AR) and TD

Number of patients

Statistics Ref.
PIGD/AR TD

42 123 [32]

37 36 [6]

20 30 [8]

27 31 [14]

46 30 [5]

10 14 [33]

35 30 [34]

47 36 [35]

72 30 [36]

59 63 [37]

64 26 [38]

39 45 [39]

19 12 [16]
Total number 517 506

Percentage 50.5% 49.6%

Table 3 The incidence of PD subtypes including PIGD/AR, TD
and mixed (MIX)

Number of patients

Statistics PIGD/AR D MIX Ref.
43 13 110 [40]
11 51 63 [7]
39 11 106 [30]
55 14 21 [41]
234 157 45 [42]
47 66 19 [43]
39 22 7 [44]
32 76 8 [45]
47 38 43 [46]
21 26 29 [47]
188 108 88 [48]
Total number 756 582 539
Percentage 40.3% 31.0% 28.7%

ORI, HAFH T AR PD R R AR R S A B T
N PD B T A& IR T
2.1 PDEEHEBINEKRTG

5 TD 24 PD 3 AH b, DU AT D 25 Ay
F (1) PD & T 23 8 B U R A R0 R, PIGD & 3%
TE T B 5 4T 7 R 38k e 10 25 0 0 8 v SR T =Y, R A
(1 JRIE 0 B8 v B, X a0 B v sl 4 2R 30 B v R
JECPERY, fE R R & M PD B b, PIGD T4 TD
A A P AT D e R Rt S o ] B
2.2 PDEEHIFEIEKRTE

FHEET TD %Y, PIGD/AR B i % ()18 s s d 4, 4+
SRR, TG OB R o K 1 45 U T AR 4k,
S HCE Z 1 ARE B R I N, o) R H R AR
TR K

PD #1452 — e LI A RDIR S, B
I 2 ik 40%, A A 7T 1A N, PIGD/AR AL PD & 3%
A ] BE R BRSSP E i IR S

R AT VPAS, I PIGD B R 35 7R A & A\ FIvEAl &
F bR I TE Rk Y, SRR R A RN VA 2 R
I3 EIRACH K GE [ I VE 7> K TD 4, B PIGD/
AR 7 PD 83 i RE R A0 56 8 25 vy T TD 4P,

W 9 BLCT, B IR B 1 5 s PR IV B 2 [ A7 7E 2
# K A&, PIGD 2Y PD H8 35 B AR MR 7 B 8022, By th P
IR P 15 R 57, 3 3R L D A T B RS 22 3 N e R
PAZE SR HERR VI PR 2 B TE) S My 22, HL AR = Bty
SR A R A AR e, R PR H A TSR,
TERFESZ IS 23697 B B3, PD A 5 kS #i R i
ARG, DR A s e i B R B O R B A T g
& 2T B P 2 T AR S I 45 S

A& 1212 (prospective memory, PM) i & SN Xf
AR BRI, Ja B, Axs T PIGD &, TD 2 PD
A LE LTI B] (%) PMLRE /) b B 3k F1t B b, I [
WA RE 22z R ) DhRe H M. 534k, PIGD Y /&
HOLE ) Re IR BN B R H OB B B B Y IR AR
YIRS, B R T D Re RS AR R
TD K B 5 7™ H Y, AR 7R R 75 L B AR AR R B 5
7 T )G B R AED, £ R R A 1) 7 B R FE AE PD
B2 AR ZESS . REJREIER S A E R EA
B35 R, B IR AR I X S R AR R T R 2
B PD B A TE PR .
3 A RIILE PDFFRIEHHIFF

PD V. 7 7 3z 3y FH U S0 1 e 4593 A 3 Fg vh A7 A2 1
3 72 5, HEN PD VA 2 [B] AT BEAFCEAN [F] ) 40 22 095 BEATL
il TR, PD A [a) (1) i 45 16 15 Dy e 1Y) e 28 S L
AT 75 B s T 9 R R

W 7C % 3, PIGD/AR B! PD iR & Ji7 Jift P4 % 5 /N 1
S35 By G S v T H AR R, R E M A B -
B e A7 A 0 i 2% 5 A g A B Oy 7 EL OV SN g T A
AR S RN, X AR AT B AR 1% I Y B S G H B A R
s B RRE 1 SR A . A FEE A, PD & E B 7
/B 5T 38 B R Ak A AN [F] B, T v AT A R D AT
PIGD %! PD i35 R B A J2 2 3% 14 35 & T TD 24,

ANTE] Rl R B AT REAEAEAN [B] R IR AR . #F
FERIP, 5 MIX BUAH L, PIGD B B35 7E 40 4% 2
WRARFER e A% 15 E BR RV 22, A8 B Ik TR
B/ 5 TD BAH LG, PIGD %! PD i 3 (X 7E B il £k i AR
B % i TD 24 PD i 4% % MIX B! PD &3 #H LU/ B
RRAR S Fe A% A 1 2 R DTAR . X B E R B, BRUiAR
H oAt T PD B R R RS A HEE L.

BAZEEINNKAN N-LBEE KR TTA R R
(N-acetyl aspartic acid, NAA). Jl ¢ (creatine, Cr) fH
% &2 &%) (choline containing compounds, Cho). y- % %



FLAESCEE: M B T B HR 9T 25 T et Jre - 2249 -

T W& (y-aminobutyric acid, GABA) Z& A ¥ 7K *F 1) 42
et PD S B PE RO EEALE] 2 — o NAA & IEH L
TGRS EH), P4 TCE KR D) REFEAG 3 EUNAA WK EL K
i, 7ESREST S A AR P Hh ) 355 AT T 8k B2 200 i A Bl
R, WOE /N 5T 2 R, B 445 A 4 A R B, AT
55 Cho /K V14 Jin, [H 1k PD i35 i 9 NAA/Cho L fH
% PEAK, 3R W PD & 18 3 nl it 22 J0 A7 AE D g
%, HAEPIGD Al iz s hRe it 8 N/ ™ & . 534k, PD
B e ) R A 21 X GABA WK B N [, TD 4148
PIGD ZH JfIC A5 P52 B O J 35 ™7, a6 222 e f HH AR 4R
TD #1 PIGD MV 2 [ ot £ 38 25 500 77 o 2 A g
BA St .

s TR B, B TE AR ) ] BE S PD R L
il 9%, LA I PD 2 FEAE R A 1) i E AR
B, RIS TD B AHSC I A P Fh B B & 1 2 F 1
FIFEE JE . XA AR PD S 5 1 0 BEAL 1 3 4 T
E Py
4 PD N EARBIENPIRE

Z WU 5t O B, PD 7E I R 2 B0 H s FE 1) R ot
PE, AR 2590 %F PD 8835 1 245 20 A7 26 A — Bk, Rtk
PD VA4 73 A= W) 2 WL ) B 245 W0 TS 1 24 2805 VT AR
NE L TAE ST 34T PD 23 LR e R AT 78 1) —
T e 7 20 BRI FT R B8 PD s AR T S A
6- 2 % 2 [ & (6-hydroxydopamine hydrobromide,
6-OHDA). 1-F 3£ -4- 2K 7 -1,2,3,6- DY &ML BE (1-methyl-
4-phenyl-1,2,3, 6-tetrahydropyridine, MPTP) % £ i i
EMATRIBE TN PD A, I8 2 HE15 7 PD B, #
B FIEE A B PD AR AE . BRI TR, TEBIH7K
S o T A SR R 22, Salamone 259 FT Ishiwari
LG e 5, DA #E v B IR IR 2 5 5 10 K R AR
[f1) PELIEE A 3 3 T RS <8 AR A = B, J2 — A TD 24 PD
AL AL % 5T R B, 6-OHDA il £ 1) K B PD
TR A BLIE Bl B, 3 23 7= A B 5 1R L A 2 B
AR, 5 A K PD & 1M R B IR R BLAR L, 3l i UL A
(electromyogram, EMG) £l K B 1) 5% BK ¥, 45 &
ST AT N T B 5 B2 S AN REEAR, & IRTEShY)
IKF- Ei3E4T PD 43, ¥ 6-OHDA 5455 K B 7 N A ek
o B A R BTG e e 4R BE A R B A e e A
3REAL, AT BLHLIG RAS A ) PD WAL . AR SEIS = A7E
J R 1 22 T 7T o E R R PD R BIURE IR I PR A
P12 xf PD AT 43 BY )5 1) 45 170, X At PD I 3l 4
RU [ Wi R BRI 7 ) B — 2B
5 AELEPDETHVRGE

HATIE R B 2 Fho] 4 2083 PD 25, 51524
YA H SRR B BFEIT R AL AR 5 DU b o [

SRIRIT IR, RN £ R PD B U A
PUBTRRE R 2 2 2R BB K25, mE A E
Y PD R I 1 5 R FH 46 NI ot % 5 B ZRY B Ji S A il
IR, Tk — PR NI E T A2 .

2R YT & PD YR YT J7 R T B 1 Ik, E 2 K
ik X L 25 0] e 22 H L2 280 F B, FE S BON AT fg
TR RBE AL R BREE A R IR RE 518307
XF PD A 25 A 2 35T i g A — 8 X EH, 7T
AT, IR

% 40 & 2 2 fil B R ¥ (repetitively transcranial
magnetic stimulation, rTMS) H& ¢ 4234 Jin 5 F& A 1 i B
HE B XA P, XS B DR S g A af . LR
IR A3 fTMS 7E PIGD AL MIX B PD H 7 24 5 &
=, AR T 0GE B g s iR, (A X TD 24 PD ) &%
RAHE . 5 rTMS MR FR 7 LRI A [F], IR
Ji%i %) ¥ (deep brain stimulation, DBS) & K P 42 L i A%
AR N PD AH G X, BRIk, 30 A5 FR 1B 46 5 DBSS 1)
BT A M BB F T ORI, A5 K A
(internal globus pallidus, GPi) 1 [ i Jil #% (subthalamic
nucleus, STN) DBS 477 J&, PD &3 UPDRS I i} 7
F2 8 #i s, B TD 2 PD & 3 0 78 BUME R o 38 8
K, H GP1 IR 0™ A 1 A2 25 OB AT R BE R, BR] I sh
PIGD & B IT7 ROR 7 .

AR, K H T 25 R RAR =016 9T PD B Bk
B BEEET IR R R ) CE R 10 Fhh 2y
LR 77, % 5 TD B PD % PIGD AU A 5 47 (197
R AR SO B R 0 1 B R SR B I R AL A ) A
= (EH), B A E 2 M B e,
MPTP 1 #1 B i 75 5 1) 2 Fh 22 8 PD Bl ) 458 1 v 32 301
HELE B e 2 R R B AR AR A, L E 6-OHDA
1) £ 11 AN 5] 2 R 1) e <o AR K B b, | TR AT e a4
i) 2 EIEAR 2 o E T, DA R, 16 R Btk
A 0 3 ST A5 T T S 25 AR B B 3218 B RS A AR B
W E o 83 22 7 T P I PR S5, 1 AT R R B L A
9 S FH T 5%, AT ORE A2 TR AV 9T A 4 AR W A AL
’é‘/:j‘ q:% [69,70,73,74] R
6 RESRE

WEAEHIF 52 W] TD Y PD i 3% Tl AH X L0, A
R, RS R E S T AR A R,
1M PIGD 2 £8 35 7647 78 3k Fit L 155 46 /1 BEE IR/ 5 i
17, IR O L RE IR 56 1Y) B 15 7 [T TD 234 B8 3 B 7
B, XIS S A B G, X AR A B AT
15 T B B R R . H G, T S HER AT
PD W8 43 25, 75 I ROREPROWL 82 26 Al b, AL B4 1 1l
T8 B AR AN 25 K 1) A AR A, 08 PD LAY )
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o3 FRATL ) PR 0 A0 5 3142 D 2 3t R B R S

FI A& X6 e S AR RO LR BRI IR e %, B
KZ 2K PD BENE N — DRI 5. 2R, T
PD A3 L 57 0 14, PD A8 3R I HE A (7] 19 11 PRORE
AT AL, BIA 1 3 e 25 W i Rk, 75 5 22t
KA, BANWIR N AR IT 5 B0PD 12 ) 5% 8 4 73 1 HL
A4 R T RE LA, A7) PD E 2 g i PR 245 2057 PRARY
LA B 250 0T 4, I O 2 5 03 0E e, B8 v AR AR
i

PEETTRR: FLIESCRS 7O S8 ARSI IR S
T SCE S WA MOt TE AR T H A B AR AT S BB
DT EAEAAL AR T T SRR IHE L B IR B T 303

FUF RS A1 75 A AAAE R RE T R KR
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