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T4 Z A it 3 L (P<0.05) 5 3R AL 75 41 SOD K-F 3% 2, % #L3% J7 41 SOD A -F MeAik, 75 40 £ 5} A 4 it
FE L (P<0.05) ; LT 6 B 4 A0 £ 3647 £ F R4 it 3 5L (P>0.05) ;A% T 74 77 47 CHIPS 49 A2
BT B 89T 6 LMK ER S I 4144 CHIPS #F 2 Wb i #Lig 47 204K 2.19 4~ ( F=229.16, P<0.01,R*=0.91,A% )&
RP=0.90), #& LRSI Tz e fm &4 ekl E A K EE SR, % G M & 155 AT akakid
FHARE 3G hmsh A fo SOD KT & Bk TL-6 K -F,

KRR bA 2 AR A I AT SRR A SR R B B 15 T 2 A

HE 5 ES R741 MERAREES : A

Therapeutic efficacy of idebenone on cognitive impairment
in patients with Parkinson’s disease

REN Yanhong, LI Xiuhua, ZHU Xiaoran, FANG Yuqing, ZHAO Zhangning, MAO Fei,
WANG Yalin, ZHANG Yanqing, LIU Tianhao, XU Xinrong
( Department of Neurology, The First Affiliated Hospital of Shandong First Medical University
(' Shandong Provincial Qianfoshan Hospital) , Jinan 250014, Shandong, China)

Abstract: Objective To investigate the therapeutic effects of idebenone in patients with Parkinson’s disease-related
cognitive impairment and to explore its mechanisms of action. Methods A total of 216 patients with Parkinson’s
disease-related cognitive impairment who were hospitalized in the The First Affiliated Hospital of Shandong First Medi-
cal University from January 2017 to January 2024 were included. The patients were randomly divided into the conven-
tional treatment group (n=382) and the idebenone treatment group (n=134). The changes of the Montreal Cognitive
Assessment (MoCA) and its subdomain cognitive scores, the Mini-Mental State Examination ( MMSE) , the Unified
Parkinson’s Disease Rating Scale I (UPDRS-1II ), the Cholinergic Pathways Hyperintensities Score ( CHIPS) , inter-

leukin-6 (IL-6), peripheral blood superoxide dismutase (SOD), liver function, and kidney function were monitored
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for both groups before drug treatment and after 12 months of continuous drug treatment. Results There were no statisti-

cally significant differences in general data, Hoehn-Yahr (H-Y) staging, various scale scores and hematological indica-

tors before treatment ( P>0.05). After 12 months of drug treatment, the increase in MoCA scores and their single-do-

main visuospatial executive ability and language was higher in the idebenone treatment group than in the conventional

treatment group ( P<0.05), and the decrease in UPDRS-II scores was even more pronounced ( P<0.05). The IL-6 lev-

els in the idebenone treatment group decreased, while those in the conventional treatment group increased, with a statis-

tically significant difference between the two groups (P<0.05). The SOD levels in the idebenone treatment group in-

creased, while those in the conventional treatment group decreased, with a statistically significant difference between the

two groups ( P<0.05). There were no statistically significant differences in liver and kidney function-related indicators

between the two groups (P>0.05). After adjusting for pre-treatment CHIPS scores, disease duration, and age covari-

ates, the CHIPS score in the idebenone treatment group was 2.19 points lower than that in the conventional treatment

group( F=229.16, P<0.01, R*=0.91, adjusted R*=0.90). Conclusion Idebenone can significantly alleviate cognitive

impairment, improve motor symptoms, delay the damage of white matter hyperintensities to the cholinergic pathways,

increase peripheral blood SOD levels, and reduce IL-6 levels in patients with Parkinson’s disease.

Key words: Parkinson’s disease; Cognitive impairment; Idebenone; Motor symptoms; Cholinergic Pathways Hyperin-
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BHERFE SN T IS FRIE D L
PIALIAYT A 45 T R 14 25 7 G247 X
(P>0.05) , 897 )5 MoCA MMSE PF4r 8w T+
(P<0.001) , UPDRS- Il ¥4 ¥4 A B AR ( P<0.05)
HCH R BR VAT 41 MoCA ¥4 14 i B 55 & T4 40
1RYT AL, UPDRS- I ¥ 43 T R i 8 56 B &, A 441 ]
ST ZEFA G E L (P<0.05), Wg2,

2.2

1 PHIRKGR K H-Y S-S/ n(% )
Table 1 General characteristics and H-Y staging between the two groups/n( %)
i H WHIARITH (n=82) SOHZEERIT 4L (n=134) P
Tk 46(56.1) 90(67.2) 0.248
ZHH KT 0.774
AR E 6(7.3) 8(6.0)
K% 6(7.3) 4(3.0)
% 6(7.3) 10(7.5)
f=t 18(22.0) 46(34.3)
LN 32(39.0) 46(34.3)
INEF 14(17.1) 20(14.9)
UMHERZG Y 13(15.9) 25(18.7) 0.410
TURIEZ Y 10(12.2) 21(15.7) 0.646
H-Y 7340 0.766
1 8(9.8) 10(7.5)
1.5 12(14.6) 28(20.9)
2 34(41.5) 62(46.3)
2.5 22(26.8) 26(19.4)
3 6(7.3) 8(6.0)
#2 4 MoCA MMSE Fil UPDRS- I #-43 tb 8/ M( P,s , Pys)
Table 2 Comparison of MoCA, MMSE and UPDRS-1Il scores between the two groups /M( P, ,P.s5)
JohT ‘ ﬁ%ﬂiﬁfféﬂ(nzgz)g ‘ilﬂi&miﬁﬁéﬂ(”z 13j‘) Py Powsmwrs Puaw
TRITHT WWITE HEbEE JRYTET WY EREE weae iR TR
MoCA 20 (18,22) 22(20,24)  2(1,3) 20(18,22)  23(20,25) 3(2,5) <0.001 <0.001 0.014
MMSE  23(22,25) 25(24,27) 2(1,4) 23(21,25) 26(24,28)  3(2,4) <0.001 <0.001 0.189
UPDRS-II  23(20,25) 21(20,23) -3(-4,0) 26(23,29) 21(18,26) -5(-7,1) 0.037 <0.001 0.004

2.3 BEUFIARMITREERRTES LA
BRI, M2 6 AT B AT AT o) 22 S B 52

AR (P>0.05) iR 77 Ja P4 L =S 6] AT fiE

T3 A8AZ T3 5E 1) Sy VR oy BEET A BTk (P <

0.05) , LM K BRIG T =S [ hATRE 1 B S Y
AL T IR YT A, WAL BT R 22 S A S it oF
&Y (P<0.05), L% 3,

3 Pidl MoCA H SN FITE4r b3/ M( Pas , Pos)

Table 3 Comparison of MoCA subdomain cognitive scores between the two groups /M ( P,s,P,s)

kT ﬁ%ﬂiﬁﬁéﬂ(nzsz)g SCHORIIG 4L (n = 13j‘) Prwwrrn Powsmprn Proam
b=y gl BITIR O RARE JRYTHD WITE  BRERE wrae iR FHOER
R o 3y 4G4 1(00) 2(1.3)  4(2.4)  1(0.2) <0001 <0.001 0041
PATRE TS
i 3(3, 3) 3 (3, 3) 0(0,0) 3(3,3) 3 (3, 3) 0 (0,0) 0.157 0.045 0.712
by =wil 4(3,5) 4(4,5) 0(0,0.5) 4(3,5) 5 (4, 6) 1(0,1) 0.066 <0.001 0.990
idfZH 2 (1,2) 2 (1, 3) 0(0,1) 1(1,2) 2 (1, 3) 0(0,1) 0.001 <0.001 0.178
o= 1(1,2) 2 (1, 2) 0 (0,0) 2(1,2) 2(2,3) 0(0,1) 0.051 0.002 0.044
Eln 6 (4,06) 6 (5, 6) 0(0,1) 6 (5, 6) 6 (6, 6) 0(0,1) <0.001 0.001 0.373
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4 P4l 1L-6,.SOD St TR

ST 1 7iv =87 3 W5 WA Y=Y
7 J5 S H AR R IG T 41 TL-6 7K R

BRIG YT 4 SOD K- TH s (P=0.001) , # LR YT 4
SOD /KR (P =0.012) , PiZH [ 97 3% 2% %A 55
TH2EE L (P<0.001) ; FUifig B DI ReAH G 46 b 2=
S TG EE L (P>0.05) , Lk 4,

VEDIRELLE/ M(Pys ,Pys) , Xts

Table 4 Comparison of IL-6, SOD, liver function and renal function between the two groups /M( P,s,P,5) , Xts

1tn R (n=82) SRR AL (n=134) Pywwrn  Puowrmnre Pram
AR o o A .
TR e g e Ay TRIT T e B BT BT FrHOLR
3.45 4.13 0.28 4.57 3.31 -0.68
L6 (165.641)  (186,756) (-020,13) (263.661)  (230,579) (-170,0) 08 0.001 <0001
SOD 158.97+21.22  147.60+27.91 ~6.00 151.67+16.31  155.06+19.80 7.0 0.012 0.001 <0.001
JEs ORI 050,100 PO A0 003000 ' ‘
12.95 11.85 0.50 12.60 9.80 -0.20
ALT (1092.1752) (9.80.1575) (-447.228)  (9.05.1557)  (870.1400) (-340220) 07 0423 0.785
17.70 16.70 16.20 17.00
AST (4202038 (13552020 OB oo s 016498 0350 0.820 0533
RN 3.20 3.45 0.10 3.25 2.70 0.20
BIRTHR : . .
WIR 0566 (235.505) (<248.0177)  (195.520)  (200530) (-130.140)  UO% 0.866 0.886
4.05 3.75 -0.40 4.10 4.30 0.40
HZ
HEMEE 08 50)  (00.495) (-L15.090) (3005500 (320580 (-050.150) 5% 0.092 0122
\ 5.95 5.35 -0.15 6.85 6.50 0.30
B . . .
FIELR (457,7.78)  (4.40,7.75) (-2.30,2.20) (4.70,8.90) (4.30,8.80) (-1.60,2.70) 0.707 0.629 0.335
HEH 41.91+4.21 41.20+4.70 030 41.81+3.21 41.66+7.51 100 0.632 0.814 0.690
* * (-2.40,2.18) * * (-2.50,3.60)
. 24.75 24.20 23.75 23.90
HE (270.2638) (2452617) O r000608) (2270.2530) PP 0.966 0.58 0.728
A& 246.60+59.33  251.69+73.74 945 242.54+£50.81  231.83+63.21 030 0.628 0.294 0.369
(-26.78.36.82) (-40.60,28.6)
4.75 5.15 -0.20 4.90 5.00 0.10
RE (425.68)  (430.642) (-112.088)  (420.620)  (430.6.10) (-050090) 2V 0.217 0.353
65.00 68.00 0.55 64.15 69.00 1.00
MLaF (5375.71.25) (56.00.7475) (=5.00.700) (57.00.75.00) (58.00,75.00) (-400,7.00) 438 0259 0.963
) 19.00 0
R 258.94+93.71 281.71+101.29 (~32.50,74.88) 254.20+70.44  257.97+73.36 (~29.00,22.00) 0.158 0.785 0.308
2.5 BEFEIRHE IRYTHT CHIPS P71 i A | 4F WA Sy P A2 B g A B
IRITRIPIZH CHIPS Wy 2 o Geit 2 @ 0 BUEAT IR 45 R % HiR VRS 1697 )R

(P=0.373) iY77 5 % BIRIT 41 CHIPS ¥4 I 3
(0,5) @ T L HKBAIT G 1(-2,3), 294
Gt L (P=0.030), % & CHIPS ¥¥433Z 2
T AR IR 2 25 m Ok 22 S 2P L 4347,

SCHRE R VA YT 41 89 CHIPS 4% b % #0367 441G
2.19 43, A MORER SEZE T WMH X AH % BE 18 %
BiE, Wk S,

5 W4l CHIPS P4y Hhi
Table 5 Comparison of CHIPS scores in the two groups

A5 i B SE Beta t P 95%CI
0.62 3.45 0.18 0.858 -6.23~7.46
2050 -2.19 0.89 -0.08 -2.45 0.016 -3.97~-0.42
JRYFRT CHIPS 1143 0.97 0.03 0.95 30.05 <0.001 0.91~1.03
Ja -0.24 0.14 -0.05 -1.72 0.089 -0.51~0.04
A 0.04 0.05 0.03 0.86 0.394 -0.05~0.13

F:229.16, P<0.01

, R?.0.91, % )5 R*.0.90,
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