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WE B¢ KT RRMEZMERNGL(TMS) AR BR-E45 F kattaefmkR(PDD) B F 1%, &
% OEIR202145F1 A—2024 1 A A FE T ERHKSL 6 1206 PDD &%, R AN F R EHE A
xt BB LA Fe X B2l & 60 48] o 2T REE ST AT o IR T4 LRGSR TAKIR & (1 Hz)
8 TMS, 45 9 RIS E] 4 1 s, 1) BR B 18] 24 3 55X 302020 T & 90 5 (10 Hz) 89 TMS, 4 3 RIS AT ] 4 1 s, 14 Bk
BE 1) A 11 5o 248898 77 BT 1A 39 24 20 min, 5 R/ B, F L8697 8 Bl . 2R TR T a6 R A %— e RmitE
2 & (UPDRS) & # Jath = A2 E AT 3046 s R A 8 B A4 RS54 & 2 R (MMSE) (£ 45 A RN it 452
# (MoCA) .Mattis e & 7 % & 5 2 i (MDRS—2) 3 & ik %o 2 gk AT 3748 ; RN & & #k M 2 C L
&6 (CRP) ; K BB S 9% & i) 2 3% (ELISA) M € & @ e A~ & —6(IL—6) . % 7 B LA F (NE) 5-F &k
(5—HT); &l K72k L2 4M, &R 5B aTd, 2404575 UPDRS | .UPDRS Il .UPDRS Il
F2 UPDRS IV #5434 A8 (P<0.05) ; 5 2 B 4a bk 4%, X 36 4074 77 /& UPDRS | \UPDRS Il \UPDRS Il #=
UPDRS IV#43) 4K (P<0.05)., 5% 77 a1 HE, 2 4176 57 /5 MMSE .MoCA #= MDRS—2 #4537+ & (P<
0.05) ; 5 *F B LR L3R, RIS 4006 57 /& MMSE \MoCA \MDRS-2# 43 £ 3 (P<<0.05)., 54 J7aTibia, 2404
57 )& CRP Ao IL—6 & ik K- 3 AR (P<0.05) ,NE A= 5—HT & A K347 3 (P<0.05) ; 5 x4 b X e dn
7897 J& CRP Fo IL—6 F A K3 BAK(P<<0.05) ,NE A2 5—-HT &k K-F 35 (P<0.05), 5FmRLaE, X
HIEREAZELZH(P<0.05), SRAFRIELAR BRI E A FE R 4 8.83%A26.67%,2 4L R B R MK A F
Vs, 2 F ARG FEL(P>0.05), ## RERAETMSEA LB -E35 5 L3 40m %2 PDD B 53~ £42
JE BN F T A, AR K BT KR R A 238 KT, B 10 Hz TMS F8Us 8916 R 57 206 T 1 Hz TMS,,
KEBIR e ARRER BN EREE LR KRR T AAZRE R

<5 AR (Parkinson, PD) 2 — M WHOMIZE R SR G e WARIMI 2 LR RE# 4202 PEAE T
GUBATIEGON , EERBUOAR LR Gashiige . FZMNFEA K. PDAEPEENMEH AR
L5, B 0 228 B Al B A A SR, DL ROR M RRE RO R HLBERR AR I IS OB i . iR
fitd BEHR NS GAJIBERS . A EM ARG EARIE 20 4/5 10 PD BE S R ARG, P 2 0 15 1
AR PD YA A al BE SRR IR PR TR R M BRI, 30% 7 A 1 PD SR 23 O R O A <6 R 9 2R

SRR A, X%, BRI IC , 25 . AN 53 2 U G 15 R 7 5 O B AR SR A R 2 R [ ). A 2741, 2026, 36(7) :492-499.
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Pl

(Parkinson disease dementia, PDD)", PDD & nJ
th BRIC A2 7 A =3 6] B4, 1 0 R T 2 g
R, EL o RO LT e 22 AE AR P e s AR ol
REAR , 7 H S R H R AR A2 Sk
TEFE 2 N 2L H ™ E A 00T, PDD A%
RBP4 B E RE AL Sl R BELOR A, X
T PDD (iRYT , H AT EZER YIRS, Kb i
PR R B 2 Rl ), AT LA | PD
4 72 BRAE IR, 18 AT AR AR C BBz 2 1 (C-reactive
protein, CRP) %5 5 4 [l 7~ 1Y /K-, AR A58 22 it
10 ) 3% (transcranial magnetic stimulation, TMS ) i 11
PR AT R R EIGYT , BRI IZ R T 2
PRI R EIRYT . ZRBEIE CESE TMS IR YT AT
23 PD R Y13 SRR, EBOR B 2 i AT 5T IR 52
TMS X PD A8 (A AT | B e 7 45 342 S e bRt A
—EBRITRCR . AR, $h RS s R
Wk TMS, 1] & 45 25 W FEE 25936 97 2 4> 07 T i A
v, %) PD i iz s AR iz S e AR i BGE BAT EAE
SR, A BRI, TMS A6 97 R0 38 B4 A5
A K, FRR (10 Hz) FIRAAR (1 Hz)3X 2 Ffii 32
) TMS 222 41 R4, A RO &A= AR L, 232
RN E 7 5 A0 TMS 3 2ok 3R )
Yz 3 K 2 il B iz 2 DX B SN T A Y B 2 BE
ARG R R R JE A P, T 2 L B BE 42 0E
6, DT OBt 28 UL PR 5 T, 1035 0 sl IR M A PD) 8
HIANZNE  BOR AR, X Pl SOR RERREE 11>

AU, B — WK IH Rt . ER X FAS [ 43
R TMS BR A $h W25 17 5e R IG 7 PDD M7 8N &
JiE R B 23 B 5 ) TR AR AR 25 5 BT
BATHE— L ST . FE T I, AR SCER A [ 4 2%
TMS A 58 R 35 57 58 2R 16 JT PDD 1997 30 R E
PR | b2 38 5 A 52 00, LASSI SR PDD I R I6 7 4
MBS % .
1 IERER
1.1 i BlkEEbsiE
111 ARRHE D S B0 S: 2R B 2R 112 Wb
HESIRITHE R (B8 10 )™ oA 56 PDD A2 Wb
H oA B B8] 0 kG IR 284 A 5 3R (Mini-
Mental State Examination, MMSE ) #-43 > 10~20 47 ;
@ YN 1 RN ;B YTE B e A g R
1.1.2  HEBRARHE O B DI RefAAE ™ E AT
@) ™ H (1.0 I 1M A8 T AR B oAt i PN BOB
R @ KRG T E R O A B RE RS T
B © A GE IR D MR BL R AFAE
@ kiR A oY Bk E T -
1.2 ¥Rt

PEHL 2021 4F 1 H—20244F 1 At s mif - fEE
B sk 2 19 120 15] PDD 83, SR H B HLEL 7 R 50
X HE A R IR 4145 60 9] . 2 20— BBl g, 25 5%
TF T2 L (P>0.05), WLk 1. AL EHE
BER 27 B I A6 5 5 5 e B A B 22 53 4 W A it O
15 :2023bkky-084)

R1 28—REREER

Table 1 Comparison of general data between two groups

5 Hoehn-Yahr 734/ %%

SH # A/ (s P (o,

ZH 51 iR A/ (ks , %) 7 7 SRR/ (Xs, 4F) 1~1s 93 1—5

X R 2] 60 66.40+10.80 37 23 6.37+1.82 9(15.00) 43(71.67) 8(13.33)
g 60 65.17+7.58 40 20 6.30+1.52 12(20.00) 41(68.33) 7(11.67)
2H 5] %% BMI/[&+s, (kg/m?) ] W PRI 15 1ML T A I

X HE 2 60 24.76+1.83 8(13.33) 20(33.33) 13(21.67)
E Wi 60 24.57+2.59 10(16.67) 19(31.67) 11(18.33)

2 F iE M3 R FFEeiayy 8 Jil.
200 XA 25 TARIR (1 Hz) B9 TMS, 48 £ /i

2.1 IR Uik

2 G T HAAYT P4 T 0 IR ER R B v
R Gt 3CS - [ 2517 H20183367, MUK : 0.25 mg,
10 X 30, A7 5 WL 0B 25 R0y A5 BRZA 7))
51 R 0.5 /%, 200/ ds 55 2 A AR 0.5 1 /K,
3/ 53T E R /R, 200/ ds 5 4 AR IR RER H

BRI (A 0 Sy SR A, 248 P81 R i (R 1
17, 100% 1132 2y (A R R A 58 BE L 1 Ha A5 il
PRI B BRI R 1 s, (RJBREHR] S 3 s, A
JRIT IR 20 min, SR/ JA  FFEEIG)T 8 J .

2.1.2 I 4T (10 Hz) () TMS, BEEERT
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A (200 A A AR B A6, 2k BT 1B (R 455
7 ,100% 13z Sl R A R RT3, 10 Hz /S )
PR AR A H R RO T DA 1 s, DD BN ) 2R 1 s, 5L
TRITINTEI Y 20 min, 5 UK/ FREATT 8 4.

2.2 MEEHRhR

221 JETE M ERR VAL RS — A AR T
4E 1 72 (Unified Parkinson’s Disease Rating Scale,
UPDRS) X 75 9 % /™ 5 R B AT VP AR S0, Horp
UPDRS I PG B2 A7 KLLAR i UPDRS T
PEAG A 1Y H W A2 15 1 31 ; UPDRS L2 PEAS 3
(4932 S DI RE s UPDRS IV 3F- 43 PPl 53 19 9 &9 .
UPDRS V-3 88 5 , 15 B A8 7 F) o 1 B o

2.2.2 NFIIIREVEAG SR MMSE SR FIR NI
PFfh 7 7% (Montreal Cognitive Assessment, MoCA) .
Mattis i 5 PF- % 5 7 55 2 W2 (Mattis Dementia Rating
Scale Version 2, MDRS-2) X & & A H1 B g k17 91
i1, MMSE &3 3043, 1E 3 SHELR SCHARBE AN
[l (SCH <1743,/ <2043, th2# L 1 <2443) .
MoCA &7 30 73, IE# FHE =26 71, 22~26 73 N %
FENFNBEDS . MDRS-2 646112 (250 METE AL
IR/ O B SRR, By 144 41, S EFTIA
HITNRE L IEAHC

2.2.3  RAEP B2 FUKSER I 5300 TR
T R A B A R DKL 5 mL, B0 1Y% 30N
3 500 r/min, &0 B A8 15 min, R AR EY HUE

I %E CRP, K FHEIBC 2 2 1 B 7 2% (enzyme—linked
immunosorbent assay, ELISA) Il x& F 21 il /) & -6
(interleukin 6,11.-6) . £ "B [ If 2 (noradrenaline,
NE) .5-F2 .}l (5-hydroxytryptamine , 5-HT) """/ |
224 IGRRITRL  WBOARITHETG PD ZEG WAL P73
22l /6 97 Fii UPDRS X 100% (F F3R ) A8 {17 I .
N RERAE 65% L 1, o WA TR 35%~65%, K
ARG T ER35% LT TR AR B2
WIS A R = F
225 AR Gt 2 AR RN K AETER,
FLFEARINE A A 25,
23 geileEJiik

K I SPSS 22.0 e it Bk e AT Bdls o dr o i
FERMT A IE A0 L (245 ) 271, 21 8] FL AR FH MGl
SEREAS RS, 2 A U X R A o A 305 T8
GORLER I L0 (%) 137, 2R A3 5 S R e bR
ARG . LA P<<0.05 2253 A Geit 2 L.

3 & R

3.1 241IBYT R UPDRS %4515 V4 bLi

5IGYT AT LS, 2 419697 J5 UPDRS 1 (UPDRS
II .UPDRS Il f1 UPDRS IV -4 # B I (P<<0.05) ;
5% R oA i 413597 /5 UPDRS [ \UPDRS I .
UPDRS I il UPDRS IV #F-43# #{IK (P<<0.05) . UL
2.

R2 2483877 81/E UPDRS &4 1T LL 32 (x+s) i
Table 2 Scores of each dimension of UPDRS between two groups before and after treatment (x+s) Scores
1] 5% S— UPDRS [ - S— UPDRS [I -
R (I R (I
POt 60 10.0042.79 7.95+1.66" 29.30+4.83 24.07+£4.43Y
el 60 9.73+2.67 6.08+1.34"% 29.78+4.88 21.07+3.33"?
g5 L — UPDRS Il _ — UPDRS NV _
RITT RITIE BRI RITE
Xf 2 60 32.72+4.84 30.30+5.00" 5.584+1.51 4.5541.43Y
N e 60 33.08+4.86 27.354+4.05V% 5.43+1.57 3.974£1.06"%

L SIRITETELE . 1) P<<0.05; 5 X IELH H#,2) P<<0.05.

Note: compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.

3.2 24IABYY R MMSE .MoCA HIMDRS-2 {4y
233

ERBITHT AL, 2 4H3RY7 5 MMSE \MoCA \MDRS-
2P T (P<0.05) ; 5T e, il 4
1897 J5 MMSE . MoCA 1 MDRS-2 343 ¥4 B 155 (P<
0.05). W33,
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3.3 241I8Y¥ )5 CRP.IL-6 . NE 1 5-HT kK
L

ERITET LA, 2 43697 5 CRP L IL-6 R ik /K
I FEAR (P<0.05) , NE 1 5-HT £ 3k K FE 3 75
(P<<0.05) ; 55X A b8, il 0 4R 97 J5 CRP I
1L-6 F23k /K - BB K (P<<0.05) , NE I 5-HT ik 7K
ST (P<0.05), W4,
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®3 28R HIE MMSE . MoCA 1 MDRS-2 ¥ 43 bL 5 (725) oy
Table 3 Scores of MMSE ,MoCA and MDRS-2 between two groups before and after treatment (x+s) Scores
] 8 — MMSE - — MoCA - — MDRS-2 -
LI ifr)a {ERERil] ifra Rl {EHIgE]
X HE2H 60 14.824+1.14 16.6241.95" 14.954-1.25 18.8542.06" 108.32+7.73 111.95+7.47Y
IR 40 60 14.424-1.40 19.32+1.50"% 15.25+1.13 21.25+1.86"% 110.18+7.19 116.67+6.93V%

T SIRYFHTILEL, 1) P<<0.05; 5% IR [L#L,2) P<<0.05,
Note: compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.
F4 2483847R1/G CRP.IL-6 NE 1 5-HT FKiAE K F Lb 5 (7+5)
Table4 CRP,IL-6,NE and 5-HT between two groups before and after treatment (x+s)

CRP/(mg/L)

IL-6/(pg/mL)

21 51 ik = - — :
AT R MEvIgE] MEDRai] WWIT I

Xt e 2 60 6.16+1.87 4.874+1.26Y 14.0441.03 5.38+1.38"
2 60 6.364+1.84 3.7341.13V% 14.154+1.07 7.38+£2.31V2

] % NE/(mg/1.) 5-HT/(pg/mL)

- TRITHT RIT IR AT RIT IR
pop:iekiel 60 23.26+3.81 34.71+5.44" 143.67+16.71 211.82+23.36"
IR 60 22.774+3.70 47.724-6.45V7 142.494-14.54 351.96+26.40"

T SIRITHTILEL, 1) P<<0.05; 5% B4H [L#L,2) P<<0.05,

Note: compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.

3.4 28R LR

R AT R A 5 17 25 o i e 040 il £ 4, 3 m]

5%t HRLH A iR ZH S A RR T (P<<0.05) . PAFEAR WA B9 8 9iE S b o TMS & —Fh ¥ 3 N 134
WS, 7,3 o R 3 70 i X7 A SRR FL R L TR T M 8 T i

x5 248IERKRITHLLE

Table 5 Comparison of clinical effects between two groups

2y, X R MK S RE R B A . TMS T W H T
R PR, AT R R B )= B %A e B I

qUm BB B ER TR BENE/Y% e HE N RER A, (H B R X TS R4 R
X;;fjg oo meo e TS B4R R 17 3T T PDD (A AR A
— : C : BB I, % S e H i 5 S TS 66 45 S R i
T SRR R, 1) P<<0.05,

Note: compared with the control group, 1) P<0.05.

3.5 28HARRPBIKA KRR

SLEIAYTT PDD HYZCR , LU I PR PDD 43677 $ 43t
HiBhZ% .
SR WRWETE I A S A RN 91.67% , ¥

2 CE AR SR AR 2 S :

X Eﬁmg 'E’%]‘ij %‘E%”iﬁzﬁ TXTRRZH 1Y) 73.33% . S5IRI7 T LA, 2 3697 )5 PD
VO 2650 SRR BT SRR L e
2 1A 18] 5 % HE LR o S LIS 2 2 4 o =

A 8.83% F16.67%,2 LHAS K kA%, 25T
Giit2EaE L (P>0.05)
4 it i

PDD /& PD £ 3 bifi & s 1F i J 3 By iz 3h Uy
e NN DI RE T2 BB , B AT TCRERSOR T % -
H il R - PD B A RUIR T 25 52 7l
() 22 O Z R B sh 371, DR R 3 me oM AR R, 1
MR, g gl s i, LA R R B AE 90% L L
B B BE A, AU PD AR A A 2
[, £h W Fir v 20 22 B R RE #2200 LA (R 4 1

s S0 BR A e IR A1 S PD P E & 3K UP-
DRS 5 4 B P74y A% A H D BB VR4 3 5 o W9 285
JFEM, =0 TMS (10 Hz) 15 A 3 R 47 ve 22 ] B i
$2& 155 PDD A I RY TR, W 5 ™ AR s
INFNTRE . /AT DR AE T, A TS S Jeg a0 A L 3
LA AR A VR, n ) b 20 P A e 38 S DR e 3
YEHT , AALRE S 52 0 43 28 D) E , 38 Al % = 4 K 7
[ ifie , B EAE AR T 5 B A8 N IR A 230
Ko BRFEIESE, A5 TMS BEA R I shiz shoh g Al
PRI REM R, S5 G A D RE A SR 45 SR
F—5, reAh, Ao A i R S AT TR LIS
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LEVR T ST SRR O, AT DT BE 2 2 5 25 0] 7
FUT VI & Ak B, B o= A0 35 A ) A AR R
AR 252 BRI, e 4305 TS fig B AT R0 i A
TTRIZE R R BTG B SRR 2 T REVK & .

WEFEF B, CRP F1 PDD 14 % A DL K 500 1 1E Je
A KD, CRPJZ PD I RAE VA8 45 , M HLIK Z 5]
PO, 103 CRP 25, T 400 28 25 1Y) I o 28 4
AR, CRP AL S PD B ALK A X, i85
PD WA FI DI RERE IR A C o CRP 2 1L-6 P77,
T1.—6 38 3o 41 E ML () 1 28 048405 A K 2R i B g
Ji PD H 5 A0 UE R, CRP A1 IL-6 25 R 4 [ 13
[ 7E PD th A HEAMEHT . ARSI 8Os, SIBYT T
8, 2 ZHIG Y7 )5 CRP I IL-6 6 1k K - FRA% , H 5 %t
Ml e, IR 413697 )5 CRP A IL-6 3235 K- 5
15, W5 45 5 2 I R 4 TMS (10 Hz ) B¢ 3h iR 17 7
RIAYT PDD B E AR SRE SV o AT I R AE T
T A TMS 23 2 2 6 287 Jed 308 198 A AL 38 LA B Jed 358 114 i
AR, 5 JR 350 2 5T ) e A AR, s/ i 2R AT Pk
A Ak, AT R S0 IR 7 7K, BRI S0 R I
b, A TMS AT RE 38 o 412 1 28 a] SRR A R0 D fig
YR, (B2 9 E PR - 7= A B

PD JE M 2 1R A7 PEBR | H bl 28 388 Jot 7K1 Bl
IR A0 25 U A B 2 1) B 15 5 1% 3 52 B PG,
H iz shiElk . NE.5-HT 78 PD (9 &t vh R $% &
BVER, EEERIMAERE POR S DA N DI 68 7 If
AR ES R BoR , 5IRYT AR L, 2 13RY7 J5 NE .5-
HT F5K T, 5% IR g, iR 4094975 NE
S5-HT FRIAAKFE R, XWX as R, & TMS
(10 Hz) BR A #h IR - sw 237 YT PDD f835 AT 42 F p
2838 KV, A3 AT B RLZE T, e A0 TS TR 2 3 30
Jr B8 G Bz Jo 4y, XoF oy i A e e LA R i 1 Y
PEAEBNE AR, AT 327+ NE [ 5-HT 357K 1,
A B A3 o 2236 JB KT R 2

AR R v w0 ZRAE I R b ARk, HLAT AR
My A, CH R S AR RIVE R . TMS &
— AR APE R R B A IR 2%
AT SUE B . ABFSE A5 R R IR Y
AN BRI KR A 6.67% , FIXT BELH 1 8.83% H L,
ZRIGFE L MRS R RV, R R
TMS A RS & A2 3 AR, 44 Ve R AT

ARICIBAFAE— LR JE ZAb AN REAR 4N, B
Vi (I 8 & , ¥ LAPEAS K7 850 B 994 4k, JF
HTMS 38 33 78 7 0 28 356 JoT sl bt 48 38 B 1) ELAR o
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BT 1 R 5 2 B ], R OR 5 BT Ji 22 vl CRBEAS

BE AL B0, 2B i 7 ) ), PP AR 7 R0 R et

R A IR A0 T AW HOR i — P A

[ 451 4 TMS Ik 2 I 35 407 52 R A I T PDD A3 0154

R4t
Zf LR AR A B, 5 1 Hz Y TMS B3 38

W 3 1 50 IR YT AT LL L 10 Hz TMS B4 #h iR 35 hir 5

FRIAYT PDD, A B o i PRI T 2L, Wl o 17 7 o 2

FJAE SN, B3 AR D RE , 3 T 2283 T 7K F- o

SR, WP 32 BR T REA B /)N (B3 I TA) T, R O B

K Bl U 5 2 — 25 28 TMIS 15 it 2236 Jo sl e ¢ 3

A BT AL o ASBESE A I R PDD AR YT 2

LN
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Effects of Different—Frequency Transcranial Magnetic Stimulation Combined with Prami—
Pexole Hydrochloride in the Treatment of Patients with Parkinson’s Disease Dementia
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ABSTRACT Objective To investigate the effects of different-frequency transcranial magnetic stimulation (TMS) combined
with pramipexole hydrochloride in patients with Parkinson's disease dementia (PDD). Methods A total of 120 patients with PDD
treated at Beijing Renhe Hospital from January 2021 to January 2024 were enrolled in this study.All participants were randomly
assigned to a control group and an experimental group, with 60 cases in each group. Both groups received basic treatment and were
given oral pramipexole hydrochloride. The control group received low-frequency (1 Hz) TMS, with 1 second for each stimulation
train and an inter-train interval of 3 seconds; the experimental group received high-frequency (10 Hz) TMS, with each stimulation
train for 1 second and an inter-train interval of 11 seconds. The total treatment time for both groups was 20 minutes per session,
5 times per week, and the treatment lasted for 8 weeks. The severity of the disease was evaluated before and after treatment using the
Unified Parkinson's Disease Rating Scale (UPDRS) score, and the cognitive function was assessed using the Mini-Mental State Ex-
amination (MMSE), the Montreal Cognitive Assessment (MoCA), and the Mattis Dementia Rating Scale Version 2 (MDRS-2). The
levels of C-reactive protein (CRP) was measured via immunodiffusion assay, and interleukin-6 (IL-6), norepinephrine (NE), and 5-
hydroxytryptamine (5-HT) levels were detected via enzyme-linked immunosorbent assay (ELISA). The clinical efficacy and safety
were compared between the two groups. Results Compared with those before treatment, the scores of UPDRS 1, UPDRS I, UP-
DRS III, and UPDRS IV in both groups decreased after treatment (P<0.05); compared with the control group, the scores of UPDRS [,
UPDRS I, UPDRS IIl, and UPDRS [V in the experimental group were lower after treatment (P<0.05). Compared with before treat-
ment, the scores of MMSE, MoCA and MDRS-2 in both groups increased after treatment (P<0.05); compared with the control
group, the scores of MMSE, MoCA and MDRS-2 in the experimental group were higher after treatment (£<0.05). Compared with
before treatment, the expression levels of CRP and IL-6 in both groups decreased (P<0.05), and the expression levels of NE and 5-
HT in both groups increased (P<0.05); compared with the control group, the expression levels of CRP and IL-6 in the experimental
group decreased (P<0.05), and the expression levels of NE and 5-HT increased (P<0.05). Compared with the control group, the total
clinical effective rate of the experimental group was higher (P<0.05). The incidence of adverse reactions was 8.83% in the control
group and 6.67% in the experimental group. There was no statistically significant difference in the incidence of adverse reactions
between the two groups (P>0.05). Conclusion Different frequencies of TMS combined with pramipexole hydrochloride can
reduce the severity of PDD patients' conditions, improve cognitive function, reduce inflammatory factor levels and increase neu-
rotransmitter levels. However, the clinical efficacy of 10 Hz TMS intervention is better than that of 1 Hz TMS.

KEY WORDS Parkinson's disease dementia; transcranial magnetic stimulation; pramipexole hydrochloride; inflammatory factors;
neurotransmitters
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statistically significant differences in the thumb preloading force, thumb peak rotational force, palm preloading force, palm peak rota-
tional force, upper limb preloading force, upper limb peak rotational force, lower limb preloading force, and lower limb peak rota-
tional force (P>0.05). Positive correlations were observed among the operator's upper limb mechanical parameters and between the
combined upper and lower limb mechanical parameters (P<0.05). Conclusion During the seated fixed-point lumbar rotation ma-
nipulation, the operator's elbow, hip, and knee joints exhibited a coordinated and continuous flexion-extension movement pattern.
The force exertion of the upper and lower limbs demonstrated a sequential characteristic of "preloading with gradual increase fol-
lowed by rapid burst force during rotational manipulation", with lower limb participation throughout the entire process and highly co-
ordinated with the upper limbs. This study preliminarily clarified the motor control pattern and safe loading range of this manipula-
tion, providing quantitative baseline data for the standardized training, operational safety assessment, and subsequent clinical re-
search of spinal rehabilitation manipulations.

KEY WORDS seated fixed-point lumbar rotational manipulation; spinal rehabilitation; lumbar spine; manipulation of bone set-
ting; biomechanics; kinematics
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