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W OE: BH SST4eSm (PD) BFE BN TAME X i K (EEG) DRI M2 5 k. Ak BEHC24 6
PD 3 TG XS 4, 30 1l filt B ATE 6 HRA . RIS 4515 5 52 80 20 (EPIE) , [ FRITAL B (SAM) [A] 45 X1 45
S R EE VTS, EEG ST I 2 L5 5, LR PR RE 26 T 300 Ml 2 BEG %68 25 5 oA 56k .
%R (1)PD4BALBDIFES 4350 (16. 92+3. 83) .(22. 69+2. 30) I>XFHRZA[ /35 R (11. 62+3. 65) .(14. 17+4. 06) ],
ZES G 2ER L AE N 4. 521.7. 981,35 P<0. 05) . (2) I IELE T, BRI Ml 25 A S8 L H
4351k 4. 505.,-7. 705,35 P<0. 05) . PR TIRAATE Fpl \Fp2 . F7.F3 . F4.T3 T4 TS &b 25 ¥ Geit2428 L AE A 3k
~4.12,-12.43.5.76.-2.90.-4.72.~5. 34,-5. 81.-2. 65,11 P<0. 05) . (3) 4 M 525 T , % BRLH M 154 5 Fpl (r=
-0. 837, P<0.01) .Fp2 (r=—-0. 920, P<0. 01) .F4 (r=-0. 604, P=0. 008) . P3 (r=—0. 658, P=0. 003) . P4 7 #1 I 1: (r=
-0. 546, P=0.019) , M fi i £3 4> 15 Fp1 (r=0. 887, P<0. 01) .Fp2 (r=0. 958, P=0. 003) . F4 (r=0. 683, P=0. 003) .P3 (r=
0. 721, P=0. 003) P4 (r=0. 610, P=0. 007) £ A1 & 14 ; PD ZHAL M 1543 55 Fp2 (r=—-0. 490, P=0. 015) .F7 (r=—0. 564, P=
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Emotional processing characteristics and electroencephalography power values in patients with Parkinson
disease: A differential analysis LI Pei', ZHANG Peizhu', WANG Gonggiang'*, TONG Guangan®, MA Xinfeng®, LIN
Kang®, JIN Ping*, HAN Yongzhu'>. (1. Institute of Neurology, Anhui University of Chinese Medicine, Hefei 230038,
China ;2. Affiliated Hospital of Neurology Institute ,Anhui University of Chinese Medicine , Hefei 230061, China )

Abstract: Objective To investigate the differences in emotional processing characteristics and electroencephalography
(EEG) power values in patients with Parkinson disease (PD). Methods A total of 24 PD patients were enrolled as subjects,
and 30 healthy individuals were enrolled as control group. With the use of the EPIE experimental paradigm, SAM questionnaire
was used to determine the scores of emotional valence and arousal , and EEG was used for real-time monitoring of cortical EEG sig-
nals. The two groups were compared in terms of the differences in valence/arousal and EEG power values under different emotions
and their correlation. Results ~ The PD group had significantly higher BAI and BDI scores than the control group [ BAI(16. 92+
3.83) vs (11.62+3.65) , 1=4. 521, P<0. 05; BDI (22. 69+2. 30 ) vs (14. 17+4. 06) , t=7.981, P<0. 05]. In the negative mood ,
there were significant differences in valence/arousal between the two groups (1=4. 505, 7. 705, bothP<0. 05). There were signifi-
cant differences between the two groups in power values at Fpl, Fp2, F7, F3, F4, T3, T4, and T5 (1=-4.12, - 12. 43,
5.76,-2.90,-4.72,-5.34,-5.81,-2.65,all P<0.05). In the negative mood, for the control group , valence score was corre-
lated with Fp1 (r=-0. 837, P<0.01), Fp2 (r=-0.920, P<0.01),F4(r=-0. 604, P=0. 008) , P3(r=—0. 658 ,P=0. 003) , and P4
(r=-0.546, P=0.019) , and arousal score was correlated with Fp1 (r=0. 887, P<0.01), Fp2 (1=0.958, P=0.003) , F4 (r=
0. 683, P=0.003),P3 (r=0.721, P=0.003),and P4 (r=0. 610, P=0. 007) ; for the PD group, valence score was correlated with
Fp2(r=-0. 490, P=0. 015) and F7(r=—-0. 564, P=0. 004) , and arousal score was correlated with Fp2 (r=0. 440, P=0.031) and
F7(=0. 853, P<0.01). Conclusion  Patients with PD have negative emotional processing abnormalities associated with
right PFC and left lateral FL.
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T R A 23 BRUBURN 28 55 R0 PD AT AR
B BREAIR— BRI R OCTE B 45 i, BRIE IR A A1, 15
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. A BEFEEE G PD A T R R C AR TE T 45 ik
PR T LS 2R 5 (facial emotion recognition,,
FER)JEWFFENE 45 I T8 IR S 3070 50, 1R 4517 55
5675 3 (experimental paradigm for inducing emotions,
EPIE) T 4 3iE W] 2 AT 5% 175 45 16 il 3R AE 19 A 2% T
HOT T RN B S5 e B T3 DX IR 1 2 0T
fiti AL BRI 26 SN S B SR A T e 1
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1.1 WFFEXT R BRI 2022 4F 4 ] —2023 4F
12 AR LB B 25 R 22 b 29 2 WE 9T T M & B2 Bt PD
BEAERBITENS G (n=24) EFRATEAE R xS iRZH
(n=30). AAFRHE: (1)PDALFFE 2016 i I 4: %
a2 WibR ™ Hoehn-Yahr 43030 T ~ T ; (2) 4F i
18~80 %, BEIE & DU , W 3 S 0 1E K, BEA% 3L
I 58 L5 Pty A AR DG s (3) T AT T 58 % 42
WS FES, AESIOF Fh G AT, HE
BRBRE - (DA HAWRE PBes B 5204 5 (2) KR4k
3 Sk BB T AR S R i A R A R 5 (3) 7™ i
OB SR A B T LR B AL e B

1.2 WHETH (1EEG Wi F R RF Gali-
leo NT EEG, 15 I 16 4~ H- A4 T HK (9 Il HL (5« Fpl
Fp2 . F7.F8 . F3 .F4.T3.T4.T5.T6,.P3.P4.01.02,
AL A2VE RSN E T A A H, SRS
G PR 10~20 R S8 H0E AR E G055 R R
L 10 wWV/mm B A] 23 9% 5% 10 s/pg . A% 38 9 P
30 Hzo “FHREFVECF B & S Fp, BIAR  F, 8005 T,
UL R UYL YOI /L R Y GNPt I S C e
RAM . EEG R GEi i #% o3 Hr i3 2 144> SR TR
K[54 1 2 R (Power) , 40 45 5 (0. 5~4 Haz) |
0 (4~7 Hz) . a (8~15 Hz) . B (16~31 Hz) Al
v(32~41 Hz) , Power J&:48 EEG {5 5 75 5= W18 7 N
e, W HRUR (V) BZ R (mV) R
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(2) Ul 58 S AR & 2 (Beck Depression Inventory,
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A (D). (ATERE) 00:05:40
(2). CENATEY 00:04:05
(3). (RTFH) 00.05.38
(4). FRAPEHEY 00:04:50
BREES (5). (HEFLast = - 1) 00:01:55
(6). (HHStst = 7e i SR M B AR) - 00:02.35
T (7). (IE4e) 00:06:45
(8). (A AREED) 00:04:18
(9). (RIPPE-L1ACFH ) 00:06:28
(10). (fE)7) 00:07:36
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TG 2 TE A By 2555 M, 25 S P E R FH R A 57
FEAS ¢ 1 55, TC 7 43 26780 1 B9 R R H 2R e, R ]
Person 73 HT 5 A [R5 45 T W AN | M [ 32 5 45 kg
X o RAE A C M . P<0.05 b 22 %A 41t

Gt o, — JBBOR DL () 038, AR REAR I 280
3R 2@468
LR
) > - 0 | 7

P R s AR

2 # B
2.1 WHH— R WA AR TR 2
SIS TR X (P P>0.05)(WLF2),

R2 MA—MEBLER

Wi H PD#1(n=24) XM (n=30) i P{H
AW (Res, %) 57.63+4. 58 55.56+4.40  1.514 0.138
PES (i ,n) 16/8 17/13 - 0.454

2.2 WIZL BAL.BDI54r K e ARG 26 T 2L
fr BB HL %S PD 41 BAIL BDI 5 43 [ 43 il >
(16.92+3.83) . (22.69+2.30) 1> % B8 20 [ 4 51 >
(11.62+3.65) . (14.17+4.06) | , ZER WA G % 5=
XA g 4. 521.7. 981,44 P<0. 05) .

THRIE2E T, AL e 22 A i
BSR4, 505 .~7. 705,34 P<0. 05) (W32 3) .

& oF

Fz3 TAHABAL BDIFS RAEARRIESE T MREEE L8 (x+s)

. sk PD 4 X IR ZH i Pl
(n=24) (n=30)

BAI 16.92+3.83 11.62+3.65  4.521 <0.001
BDI 22.69+2.30 14.17+4.06  7.981 <0.001
BeAse: i 7.04%0.76  7.33x0.66 —1.292  0.204
MLERRE  7.46+0.81  7.47+0.67 —0.059 0.953

PR A 3.98+0.23  3.94+0.29  0.430  0.670
MR 3.96+0.20  3.92+0.39  0.446 0.658
WS B 3.27+0.25  2.72+0.52  4.505 <0.001
MUERIE  6.46+0.49  7.72+0.57 —7.705 <0.001

23 PAAEARTNE 25T 45 M DX Rz it D) R A6 L
BB T M YR (HAE Fpl (Fp2 F7.F3,
F4.T3.T4.T5 kb 2 5 ¥ 0 Ge it 2 5 (B 50 51 0
-4.12.-12.43.5.76.-2.90.-4.72.-5.34.-5. 81,
-2.65,%1P<0.05) (L3 4),

2.4 PDHUIIHMIEL T R MR 5 BAT,
BDIAH G M IHAEZE T, PD AU M 5 BAI
(r=-1.301, P=0. 546) .BDI(r=-0. 256, P=0. 227) 1
KA 2 ML 5 BAT(r=0. 156, P=0. 466) .BDI
(r=—0. 106, P=0. 621 ) AH A 2 (WK S) .

2.5 PRZHTETHMIGE 28 T IR e 45 i
X B B AE AR CHE BT THARIE A T, % BRZH &L
M5 Fpl(r=-0.837,P<0.01) .Fp2(r=-0. 920, P<
0.01) .F4(r=-0. 604,P=0. 008) .P3(r=—0. 658, P=
0.003) .P4 A 1K (r=-0. 546, P=0. 019) , Mz i
F 5 Fpl (r=0. 887, P<0.01) . Fp2 (r=0. 958, P=
0.003) .F4(r=0. 683, P=0. 003) .P3(r=0. 721, P=
0.003) .P4(r=0. 610,P=0. 007) 4 F KM ; PD 415K
M5 Fp2(r=-0. 490, P=0. 015) .F7(r=-0. 564, P=
0.004) A AH &M, M [ B2 5 Fp2 (r=0. 440, P=
0.031).F7(r=0. 853,P<0. 01 HHXME(ILFE6),

3 3t g

PD 1% 26 B ik F 1 20 1 282 5 ik RIS & Ak 2
T A8 B, i3 2R 0 A £ I AR B 1 BRI 3 LA
1L I LR RS S ARk o B, RS
BeE SO AR B 1G24 , £ 08 AR PD 3 WL
TPENE LS, KA Rk 4391 15 Bk 5 5 H ™ i R
R EARSC, 5 BWUA R I Gt A G
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x4 MAGEARBEFR TEMXERYEELLE (vs)
TR 4 ikl T2

EEG PD4 o AR 2L PD4 i AR 2L PD 4 o R 2L

(n=24) (n=30) (n=24) (n=30) (n=30) (n=30
Fpl 4.24+3.05 3.78+1. 80 3.78+2.34 2.43+1.07 15. 69+2. 507 18.94+2. 58
Fp2 4.27+3.18 3. 66+1. 80 4.79+3. 17 2.59+1. 17 13.63+2. 37" 22.69+2. 30
F7 8.50+3. 37 8.59+3.24 5. 68+3. 06 5.92+1.90 16.92+1.96™ 12.22+3.31
F8 8.03+3.43 7.84+3.54 5.83+3.25 5.42+2.10 15.61+2.21 16. 75+6. 35
F3 4.07+2.54 3.05+1.74 2.36+1.23 2.04+0.91 16. 48+3. 98" 19.35+1. 49
F4 3. 66+2. 70 2.49+1.33 2.65+2.08 2.04+1.07 14.32+3. 43" 18. 63+2. 06
T3 59.59+16. 50 64.57+28. 48 7.98+3. 63 7.91£2.78 7. 84+2. 75" 11.77+1.70
T4 22.25+4.25 24.97+15.20 8.51+3. 69 7.58+3. 41 7.26+2. 80" 12.96+3. 56
T5 25.21x14. 64 22.16+12.24 8. 86+3. 82 11.74+5.03 10. 14+2. 33" 11.95+1.99
T6 16. 13+6. 87 14. 02+4. 93 8.93+3.81 9.33+3.95 9. 15+3.03 10. 27+2. 68
P3 6.98+3. 16 7.59+3. 40 7.19+3. 45 6.36+3. 05 7.96+2. 85 8.45+3. 88
P4 7.24+2.99 7.2+4.08 7.57+4.32 6. 14%3.90 6. 83+3. 69 8.33+5. 19
01 7.59+2.98 9.44+3.22 9.75+3.76 11.08+3. 57 9.33+3.58 8.94+3. 68
02 8.19+2. 44 10. 18+5. 02 10. 47+4. 39 11.0424.91 8.03+2. 84 8.93+3.93

T 50 B e+ P<0. 05, ##P<0. 01,

x5 PDABMBETHHMN REEFHSSSAMEE

HEEDH ()
BAI BDI
SAM
A P{a i Pia
L& -1.301 0. 546 -0.256 0.227
e iR i 0.156 0. 466 -0. 106 0. 621

15 25 R E S —Fh s R At 2N HTRE T, 2
TR 2 R GE Y SRR S, T KTz ik X
PhRE gh o MERR OIS 45, 72 H R ARG 38
Xof PR A AR BT AR . BRI PD SR
LI TARHE £ CE 2, A4 B TR T 10, 42 5 PD
SR LSS N e ) BT T

AT 5% fi F BAT BDI X 9 40 3% i 3 1% 4% 11k
WA, 45 A R PD 4145 45 i T X RE AL, B PD 41 47
TE A S8 AR S PE TS 25 . SAM 3= WL A% i i g it JF

G3-(E AT LA SROI A 5 % 30 ) 1) 15 2 ORI, — 3
G 22 5 A0 U 2 RO A O R A ARAIESE
>k I EPIE S5 %6 90 20 i B L v v I A 3 b 4
HEATAE 4575 A, A5 R R PR AE AN TR B T 34 fig
OG5 AR DA 28 AHIE G 26T PD A3t s T
X HE A, e it 3 IG5 B, BRI PD 21 % R 1) 15 2
PUNAFAE R PV 5, BB PR 2% o FIWT PD AR
55 26N TR R, 1 5 B2 R AR B A 4 RS
ABF 5T 25 5 SR BALBDI 55 I 0515 25 T 8 i | e it
JEAS 0 A O MEIF AN 1 3, B PD AR MR I 46 n T
S AN, T AR R AR I, X S S R A Y —
L GG R R Y 2% 5 X TE R 25 T
EEG YR AEXT Lo #7 , 45 5 o IE S 25 T I 4
) % AH 25 5 45 v F X0 i 45 i (prefrontal cortex ,
PFC) . % I (frontal lobe, FL) A i I (temporal epi-
lepsy, TLE) .

Fo MATTEHRBEETHRMN REES&MX ERINFEEBXESHR()

2151 SAM Fpl Fp2 F7 F4 P3 P4
Xf R 2R B -0. 837" -0. 920" -0.173 -0. 604" -0. 658" -0. 546"
N i 0.887" 0.958" -0.038 0. 683" 0.721" 0.610"
PD4 B -0.116 -0. 490" -0. 564" 0.001 0.561 0. 405
i i 0.074 0. 440" 0. 853" 0.201 -0.412 -0. 153

1 #R P<0. 05, %% 5% P<0. 01,
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TH 1 25 Ak B Z2 9 K PRCLFL B A5 A7 1%
(amygdala, AMG) . PFC.FL 7] G824 55 &
Fe R DX 222 ) B s 2 AT & S i, 3 R
HLARY BRI LR AR RN BORBE A 0
TEHCIR , 15 PD R IR EE AR AR 12 S AE R A W)
o AR PD B SRS 7 R K Bt
4RI 1 5 PRC I RERE AT A OG0 AR5 &4
A PD 55 &M 2 i (essential tremor, ET) 52 303
PEAT FER SE56, %2 3L PD &2 3% PFC X 0 5 sk /L,
By n] REJE 2 EL AR 5 1B AR B o S PR R I
7 3 A 47 S P A0 g 2 X6 PD TRU0 PR I ML 4% £
2R R Y, HR 2 2 DN SRR TT A T
10T B PD R TE FER R LB 220 o 5 28t
1% ) 3% (repeated transcranial magnetic stimulation,
rTMS) A 38 3t ST 22 0 i 69 B B ik 3 PD X 67 P 1
AL TEIRE 110 T S G RGN I B UIAN
Ko JE T ST IR T A1 A5 00 b B R B K
AMG™ Y AMG /22 5 L % R G B BT T
BT, LT TLE F5 N, 5 2% I DX SE 4T 4R 4 2L %
R Z , HlOR B I 00w 55 DR R o B0 R ) 22 B ke
REFIA o IEHEFLRE TS , AMG AL T iR
HE G A SRR P A U I 2 i T PD 21
JEREFR 220 2% HE T S2 I AMG 5 PFC B2 BT 4%
B U 2 R B A, JC DA SR PR 2 S
PD %05 BEAFAE J2 T il B o 22 L Ji B A 22 T Y 722
PESRBE , 22 0 JHe 22 e D RE i 1l RE F R A ¢ PD R
BV 48 0 5 iR 2L

ARWFFEAH R HTEE R W IR 26 T 0 IR
R e 5 Fpl (Fp2 F4 . P3. P4 H1GH:, PD
LA R Fp2 K7 A A OCE o RV R
e 1 28 Ak B = 250U PRC A A FL K XU T
HIOG, PD IR 5 A0 B S 225 47l PRC K 225 FL
FHG o G A BIF 5T 0I5 8 SRR 4 DR i i 0 A
WA, i A D2 3R A ] TR S L JE
AN PEC, T 260 PFEC A5 1 ) 58 5 ;8 AT IVRRAE , 7T fiE
5750 PEC 45005 J5 A REA RO R BRI 264 56, |E
TR P AEAS RIS v oA B S A4

g5 LT B oT 45 Rk B, PD AR S fd B LR
FAAE NS 46 I T, 540 PRC & Ze /Ml FLAH
Ko PFCAMUNEL AL oL, 5N HAR % D)
AHIC, PD Y1 4% b PR R4 1T BEJZ Ak & T Ho Al A B
fig 284 HANHI S8 1 PD (85 18 45 A FROL TN M
53, AT BB 15 25 T PFC H L1l T By RMEPE A%
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AL o o5 A 2235 B PD i MG 2 b 3 5 7%
AT DA — AR ARAFTE R B T
AT PD B A BN Be i1k MoK 45 & Rk
i AR L, S5 PR A5 =38 %5 PD PRI 250
TiF— 5.
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FIZEHRAER: AL HEPATRSFEA G
PR

TEEREAAERR: 2R 0 o R e 4R AF (3 3B 2 38 |
Gt AT L LR B R FA DO E T R R
S SR AT AR RAEE T Gt AT 2R A
BFEEFERLHRE 45,
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