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Relevance of exosomes with structural changes of white matter and cognitive impairment in patients with Parkin-
son’s disease LIANG Haiyun,WANG Liang ,DU Xiulan et al. ( Department of Neurology ,Haikou Fourth People’ s Hospi-
tal ,Haikou 571100, China)

Abstract .

and cognitive impairment in Parkinson’ s disease. Methods Sixty patients with Parkinson’ s disease and 20 healthy People

Objective To investigate the relationship between changes of serum exosome and white matter structure

in Haikou Fourth People’ s Hospital from January 2013 to December 2015 were divided into normal cognitive function group
(PD-N) ,mild cognitive impairment group ( PD-M) ,dementia group (PDD) and 20 healthy people in the same period as
control group. The condition of Parkinson’ s disease was evaluated, the cognitive function scores of each group were com-
pared,and the white matter nerve fibers, anisotropic fraction,serum TNF-alpha and alpha-synuclein content were measured.
Results (1) UPDRS and Hoehn-Yahr classification of Parkinson’s disease patients gradually increased with the aggravation
of cognitive impairment (P <0.05). The proportion of cognitive impairment in middle and late stage Parkinson’s disease pa-
tients was significantly higher than that in early stage group (P <0.05). (2)There was a significant negative correlation be-
tween FA value of white matter and Parkinson’ s cognitive function in different regions (P <0.05). (3)The level of serum al-
pha-synuclein was positively correlated with Parkinson’ s cognitive function (P <0.05). Conclusion Cognitive impairment
is high in Parkinson’s disease. Early patients can be screened by MoCA scale with high sensitivity. Detection of white matter
impairment in the genu of corpus callosum and left anterior cingulate tract by diffusion tensor imaging and changes of serum
exosome alpha-synuclein concentration are valuable for the diagnosis of cognitive impairment in Parkinson’ s disease.
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TEMA G AR S 2R A T U e vt B S EAE
PRI , AR SCERISIAS [RITA RN D) e 56 07 4 AR F8 3 1L 77
AR FING 11 BT 2544 AR S5 TA N D) B 5 A S
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1 X&5F%

1.1 #WHRER4

111 fa&fHRmda HgA2013 41 A -
2015 4F 12 J1g A iS5 U N R EE B 22 B 112 5K
fE BERIIA 4 AR fE 5 60 f3i], AR (64.7 £6.9) %7,
32 i, 2ot 28 Bl A AZHARYE: £F 5 2013 4
DI A 22 2 B B ) < AR 12 W 48 B 2 W s
(1)izdhiRgg; (2) £/ H AT HEER b — 3. # 1k
PR LR B SO AT (3) 24T 41 3 T
FAFE N BTN A2 NE 2 ER T A AL R R
4yl b, B HEBRFRAE: (1) M4 FREE G R (4!
ki XL A9 P28 R A A E LA B L TP B L G A
P N IR S IR R TS 5 (2) A 01 H BN AR R
COWERG P B R 55) 5 (3) BRA: 85 2232 1o I TR H,
AR 7 A 1] i R A% AT B840 25 AR RHG 9T 1
RV ARG B (4) BIFEREMPIEE; (5)
TCEH AT R LR AT S 5 (6) TR B 1P i R brifE
43250 . C. /32 ARYEIA 4 AR B WA D stk
A3 . (1) M4 R N AT g 1E % 4 (PD-
N) 5 (2) A4 AR G IF 5 B2 A R0 ) e e 15 41 ( PD-
M) ; (3) A4 ARSI AR ZH (PDD)

1.2 XJHREH 4 [m] s 3 e e xof R 20 437
PR AFIE K SCA T S A TR S A 4 A 4 AH DT L,
¥ IR HEBRAR HE S R AN 5 A X RRZH B O, X R 2
K T WS PR S e R A 70 BEPPA , PP 0 AL T
26 41,

1.2 g5k ZRWFSER A )46 18 4 5 I R A A
AHEEG 2, R B B g I N LI 28
% ) &40, T2 A o

1.2.1 —BfFEMHA FEATZHEEN
AN 52 0EORE-BVAE IS ) R &R TR] YR YT
207 BB

1.2.2 RHS — 00 & R 1T 4 1 & (UP-
DRS) ) A4 #5% Hoehn-Yahr (& 1F) 439 2 3 )
XA 4 AR AR R IR HEA T VA

1.2.3 RSO 28 J1 RS K A i %
(MMSE ) ) #4501 45 2% 95 £H R0 XS B2 A9 DA 1 D R IR
B R REIELT 1L I A )
pAD & RN =R A N B MRV R S Tt VAN /LN
4 R B SR 5 T R IR M R 4 2
11 351, 3 30 1 5, & 300 (0] 25 1E A 45 1 43, 10 20 4
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BREEAHIE P 0 73, 3R B0 F 2 0 ~ 30 41,
M55 1 &5t 5 SCA A28 YA DG, 1E B 3] 43 bR i
FRZHEH <17 57, ZHEFRILT 6 y 3 <20
I ZHBEFER 6 y LLEH <24 45 FURZIAF AN
MIReZ B E

1.2.4 R ISR 2K RN PEAG £ 2% ((Mo-
CA) )X BFE ISR FHEATIEA " MoCA 4
Feo3 MM AS LI 5 A0S 8] 5T Re (SL 7 Ak
i) A 4h Gt R A E RIS T A
FEIR [AMZANE [A)3X 11 TGRS Ax N 256 Y 8 A TA R4
WOEFETEESE D PATIRE G0 G5 T S
A8 JGSRLE SHEAE ) AT . RS2
ZHEFRAR 12y, WIFEMRRES R B 1 53 HkA
IEZ 2 E R A, A5 B E A S e . P
T 26 B CRZIAFH O R AN RER 5 . 20
MR 521038 A S 7 58 .

1.2.5  mEdLIRyREHK B {2 ( Diffusion tensor
imaging, DTI) R M GE 3.0 T #%#f L IR{0H 17k
PR , X6 A A DU Xk G R A 7 S BB A L B LT
GIFNERECK 8 AR 4 . DTLF I 16 4>
Tyl R4 (44 x 16) B2, AL 348 2 1047 T01
JEERE L (AC-PC k) . DTIEHE7E AW 4.4 3
ML ARG iz ] Functool R I A AR A4 i 4T %K
P AL FR , Kok A [R] TSR X ( region of interest, ROI)
VR Pl P B Ao 28 2T A AT 4% 1) S 93 28 (fractional an-
isotropy , FA) {B (1% I £, 40 4« &0 ( T, 380, 4L ) it 1
J5T AR IR  RAIAA 3 L (5 ) Fas o 4 figi 1X
XU FRFR A IE R ROT,

1.2.6 60 iy 4 2% i 2 F 20 f5i) i e %o R
W, TIREEZ RSN EDTA KHiEEeE 2
KA EC N A FRIK I 6 2T, 1l AR A R 4R 30 min
N EHE L 1400 4 /min, 4 °C B .0 15 min, BL
EIEWAFHCT - 80 CUKH , LA FEHK H 922 1 o 52 46
(Enzyme linked immunosorbent assay, ELISA ) & {il] .
7 i ELISA 42 1135 TNF-o K o-5S fil A% 85 (1 & i
o ) B b v Ay ek 2 A FR A ml S AL Fr A 48
YESHZ UL A5

1.3 Gt At Frfa mF ot 58 ok A SPSS
19. 0 BRAFDEAT 3BT AALBR . 13 WERER FH 5L +
FRAER ) B0 , 11 HEAER IR M 22 07
TR RER B (% ) o, 21 8] HL R ] Pearson
X K% . SR Spearman BEAH /AT 48 bR 22 1119 AH
Ktk P<0.05 AERAGIEE X,

2 # R

2.1 AFERAAIZREAR A A 4 AR B BT I
— BBl PD-N 41 PD-M 41 . PDD 21 J% %f I8 41 75
AW FNME S 3 A Z R ) 22 R e gt 2 (P >
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0.05) ;PD-N 4 .PD-M 41 PDD 414 R & 1A
[T D REAR A 4341 B) s RR AT R Y 22 S e St 1%
(P >0.05) ;F1 4 7750 41 5855 45— 1A 4 %0
P 7 % (UPDRS) #4343 % A PD-N 41 (31.3 +
11.2) 4y .PD-M 41 (44.2 +14.5) 4> PDD 41(57.4 =
16.2) 43, 7 4% UPDRS Fifi oA %0 1) 58 B ik o =295
15 EZEWINE (P <0.05) . Hoehn-Yahr 734453
5% PD-N 20 (2.3 +0.8) 2% .PD-M 41 (2.9 £0.8)
2% PDD #H (3.7 £0.9) 2%, I 7~ B Hoehn-Yahr /3
0 Bt L\ 0 T B B Ao O 1 SR R N (P <
0.05) (W% 1),

2.2 TR HAN A AR S R 2 DA T e R
Ao AR 04 5% £ & Hoehn-Yahr
G349 K 60 A 4 AR B E S AL, BI04 AR
Ji2H . Hoehn-Yahr 432 1 ~2 g, 2 30 51 ( 55 ¢4 17
B, 2t 13 451]) 5 v BRI A 42 AR 41 - Hoehn-Yahr 4324
3 ~59¢,30 (15 B, Lot 15 ) o PR
R ZERA G EE L () =22.94,P <0.05) , X}
P Z RO ) gE I 22 7 a5 R (£ 2) .
7RG 4 ZRR 41h, 50. 0% BB F AT e 1E %
34.5% BE AR N Re i E 11, 3% BA N
S ARB 5 100 TP I S AR AL, 16. 7 % 8 A
DIREIE H, 30. 0% & £ A % B\ 0 1) e 1 3
51.3% A& RRAEAR . TGN & % &
o7 L 3 T R I E R A G R R (P
<0.05) ; 1 H 3 20 A 0 T RE IE 3 P o HL )
FART R, A ER A G2 E X (P <0.05)

2.3 AN[FERAHEI T RER A A 4 2R B E A )
HAZH MoCA 4/ Fl MMSE #3 Hede i 4 Ze 4l
CEFFRIRINFIPTAl i3 (MoCA ) ) 553533 4 - PD-
N £[1(22.2 £4.2)4% PD-M £0(19.2 +5.1) %} .PDD
ZH(15.9 £5.2) 45, R B MoCA B4 BEIA AT
REFRAT NG 2B F R, ZR A% FE
M(P<0.05), M4 2041 558 R SE A =
F2(MMSE) ) /3435118 : PD-N 41 (25.3 +2.8) 4%,
PD-M £H(24.3 £4.8) 4y .PDD #(21.7 £5.9) 4},
s B MMSE 5543 Bl A 1 T BE B fis o 25000 1 2
B N, 2R AT EE X (P<0.05), 5
SHERZL MoCA i MMSE 4 54 L 14 2R AL 52 i
ETRER, ERABRIT¥ENL(P<0.05), U
MMSE f23=1E A4 2R 8 E A D) BEPEAG AR ifERT, 60
il EE 3 24 (5, 0 A AR R RVE140. 0% 5 LA
MoCA #FAE M ih 4 2% B FH A D BE PEAh bR ifERT, 60
R 45 B 55, A AR R E DU 75.0%
£ 36 5l MMSE 543 IE # BUIA 4 ZR &, 7 21 15
MoCA E.4r 5%, i MMSE 43 1E 8 (1 IF 4 7% &
58.3% . MLZEFIRTEXT A4 R B N Re i E
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AT, MoCA 8 i A 1) fUR M B2 A T MMSE
R, MJaA RN A R S (R 3) .

2.4 OR[ERA I T BETR A A 4 AR £ 2 R i B X
FRZH M BT FA fEAR 4 500 B2 LA, A 4 AR
i 21 (PDD ) FA 4 AR & IF 52 B A M1 D) Be B 1
ZH (PD-M) S5 1 ZE At 1 BT A i 1 e SO i
HUHT AR A FA {BF F%; PD-M 20 A9 223800 11 5 il
IR Y FA {5 PD-N 20 iy 2Rt (s A
ZERGHIA R FA (B N, ZRAFRITFE (P <
0.05) . PDD ZH 20077 1 RN IGAA FR 358 11 BT () FA
AT PD-M 4 . PD-N @l FI X} BR 4, 22 3 F 4 it 2F
B (P<0.05), i &I PD-M 41 4780t
A 5 0 SR S RIS J 0 45 1 IX 1 BT ) FA AR T
PD-N 4 A X301 FA i, B X 4L A G222 5
(I HK B 3T IX 3k FA {B | B 3% UPDRS 4% Fil Hoehn-
Yahr 43 .45 540 A Logistic [ 575 F2 , 45 5% 5 7 JBF
IR RN 1 B FA (I T REISR B Geit 2 X
(P<0.05), i@t b & B PDD 2l A2 R it A2 w4
RN DA R 45 i X B Y FA (IR PD-N 4]
AR X35 FA B 63X P 2H A St T2 22 5 B9 B
X1, FA {f . % UPDRS $¥-43#1 Hoehn-Yahr 432 2%
YA Logistic [B15 75 F4, 45 5 57 22 M1 i 5 A
FIE FA (E TR SR A Gt 2 (P <0.05)
AN TR DX 3k i 11 55 00 4 AR\ FN D BE R A5 %) Spearman
AT 5 R B E8 i (r= -0.343,P <
0.05) it (r=-0.393,P <0.05) A2kt (r = -
0.231,P <0.05) N pi o (r = - 0.396,P <
0.05) A FAFHTH (r = —0.241,P <0.05) JFEIAE
#W(r=-0.236,P <0.05) (L3 4) .,

2.5 A[RRAFIZDRE RS A 4 AR 2B A ek B
X HEZE I3 TNF-o0 M a-RAMZER FAXTEL - X 60 4l
A4 A B 3 R 20 451 1 X6 R AH 1L 3 TNF-a 2 o
R E A & EHITRITF R D4 R4 d
(PD-N .PD-M .PDD) [fiL3# TNF-o } -2 il 25 1 0
FEKE 4 3 i T IE W X REZH (P <0.05) ; PD-N |
PD-M & PDD 4 21 [0] WG 0 L 5534943 Ge i 24 25 55, Bl
NN DD BB 35 28 S s HEIR A . X 60 5]
A4 AR B LS -2 il A% B Lk B 5 0 4 R
TN RERS ST HAT Spearman SEHAH 73 AT, 45 3
R AR BEIE R (r =0.446,P <0.05) |
M4 AR & R BN A D) RE AT (r =0.492,P <
0.05) M4 #FH - (r=0.432,P <0.05), I
TNF-o & £ 5 00 4 2% A 0 2 B8 R 38 4 g it 17
Spearman S 4 AH &7 B, 45 SR AR < A 4 AR HIT DD
REIEH (r=0.382,P <0.05) \WA4: #RM G I EIA
MIBERERS (r=0.414,P <0.05) A4 FRHR (r =
0.378,P<0.05) (WL#E5) .
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Rl AEPAFERSHEHREERTBA—RENITLE

i H SHEZH (n =20) PD-N(n =20) PD-M(n =20) PDD(n=20) P Y
PERICE) (1% ) ] 10 11 11 10 0.978
AR (%) 62.5+5.2 63.7+6.3 64.4+5.8 66.2 6.4 0.263
e (y) / 4.8+2.6 5.3+3.2 6.1+4.8 0.529
UPDRS 153 (43) / 31.3+11.2 44.2 £14.5 57.4+16.2 <0.001
Hoehn-Yahr 434 (%% ) / 2.3+0.8 2.9+0.8 3.7+0.9 <0.001

TE - PD-N AURIA S A A M I RRIE H 4 ; PD-M AU IA G AR 2 E I RERREAT £ ; PDD AR IR S AR 21

R2 PBREMEHRFESRHZEANNERES HBERNLE

A4 2R 40 PD-N(n =20) PD-M(n =20) PDD(n =20) Pt
A (% ) ] 15(50.0) 11(34.5) 4(11.3) 0.002
eI (% ) ] 5(16.7) " 9(30.0) 16(51.3) "

4 : PD-N AR & AR T RE1E 7 41 5 PD-M QR M & ZR B2 A D RERR AT 41 ; PDD AR &: ZR G . P g0 & A0 5 R 2 1)
M2 T A G #  + P <0.05

®3 FREIANANEERENEREBEEFEREXT A MoCA 24F1 MMSE 2433ttt

BIgE| XFHEZH (n =20) PD-N(n =20) PD-M(n =20) PDD(n=20) P&
MoCA 53 (47) 26.1+2.6 22.2 +4.2 19.2 5.1 15.9+5.2 <0.001
MMSE 243 (43) 28.6+1.7 25.3£2.8 24.3 4.8 21.7 £5.9 <0.001

R4 TRIANIHEERSNERBERENRARK S FR FA EXTEE

AL XFHEZH (n =20) PD-N(n=20) PD-M(n =20) PDD(n =20) P{H
I R I 0.522 +0. 087 0.491 =0. 051 0.472 +0. 082 0.449 0. 052 0.012
el 0.496 +0. 074 0.472 +0.103 0.466 +0.078 0.453 +0. 074 0.426

T 4 i Vi 0.482 +0. 089 0.474 £0.071 0.463 £0.077 0.439 +0.066 0.314
el 0.465 +0. 078 0.467 =0.093 0.456 0. 075 0.453 +0.077 0.935

I R I 0.513 +0.084 0.481 0. 071 0.464 +0.083 0.445 +0.076 0.052
el 0.488 +0.075 0.462 +0.083 0.442 +0. 068 0.436 +0.079 0.039

l/AUN=0 % 0.453 +0.094 0.475 +0.066 0.438 £0.076 0.421 +0.077 0.176
el 0.474 +0.084 0.462 0. 087 0.452 +0.075 0.433 +0.087 0.463

GIEIG T * 0.536 +0. 099 0.473 +0.088 0.454 +0.079 0.431 0. 079 0.002
H 0.466 0. 088 0.445 0. 076 0.432 +0. 069 0.413 +0. 096 0.036

JE AR 7 0.454 +0.074 0.464 +0.086 0.451 +0.077 0.472 +0.072 0.820
el 0.484 +0.075 0.464 +0.082 0.477 0. 084 0.463 +0.085 0.815

ORI {5 s 0.722 +0. 085 0.715 0. 091 0.684 +0. 089 0.699 0. 082 0.517
BRI R 0.796 +0. 102 0.764 +0.083 0.731 +0.092 0.689 0. 095 0.004

R5 AEPAAMDIEERSHERBENERIBAME TNF-a & o-RMZEGIIEE
2157 X HEZH (n =20) PD-N(n=20) PD-M(n =20) PDD(n =20) P{H

TTNF-a(ng/L) 84.44 +24.63 115.68 £11.21 166.35 £21.08 201.33 +25.85 <0.001
- fil#% & H (ng/ml) 7.01 £1.56 15.43 +5.64 19.32 +6.73 22.26 +8.20 <0.001
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3 1% i

14 R A I R 5 UL 1 AR b 28 3R e IR A 71
i, 2 KA T HEAEN, B 2Rt S ki, 3
] 0T 45 AR 10 R 0 175 100 S IR A A 3 ) R 45, A4 A%
I 22 Bt e W 0 i , AR Bz sl R i 1 2, 348
A3 A AT NN D) re it 3 B AR B A5 A R 12 Sl
SER B0 HE R, 5 R AL St H H s m
AR TR S AR A D RE B E LK A IFIE H 25
R AEAN A IS S i e e, g Xof i 4 s i
NN T RER A AN B Sk v X BFA , X 5 5 K A
TNHIDRE 3 0 B8 38 A T 0 A R0 S8 1), A kAT
AT, Ul D B IR DA A D) e 3 0 & A A AR
AR RN RV . 9T R & oo 2 TR T R T 2
( Leucine-rich repeat kinase 2 , LRRK2 ) £:[H A5 fetf
A4 AR I & AR Ol 2 iU 2R B, LRRK2
A2 5 NMIE G R, 45 5 Ras Ji 56 N K0
Rab5b 454 J5 IR MVB 55 200 Jig [T i () @ & S 5/
ARG W 1235 PRAE S AN o5 5% A8 ] S B3040 i P 9 22 340
RIS RE IFREA T A KB EA T o
G M R B AN A S S A AR B B B S B
Tk o- S filA% 2 U EEA R P2 oo i i, B 2o
INEEME -2 il A% 25 11 R 3R DL R /N e o 4 M 35 Ak o
AR /0N I J5T 40 JHS ST 7 A I R SR B Y -«
(TNF-o) S5 R MR TSN, I #h 28 5514, A2 i2F
W4 AR kR M AR R R IRIRE A T
ARKIERE 38 2o 1 TR R Bl oK 1 R e 8 B HE AR 1Y)
X R P 5T ) o 2 2 A 50 3 A 8 0T, Rl 1 D g
BETFHIIS WAL T Sk

AT ) R IR R B B A A B
JoT 25 A8 A [ 0 45 AR A T D) RE A0 5 A0 O R AT
THUE SR BRIN & R B E I R RR Z R KA B
I A K RO iy s o B Y FA (R %, 28
Logistic [8] =73 H7 B G448 350 i 11 53 7] fig 2 AT e 5%
P 5 I K 5% B DI 3 s 22 FPF AR R 1 FA
TR, 23 Logistic [A] 54347 24071 Fii B (1 i ]
A AR e AN R XSl 5 5 e A AR R D g
RN Spearman #H 5 1 73 B 45 F 48 7 I (8] 77 78 17
AHG, RS SR B 7R A 4 2R BB B A T RE 40 3 ek ™
T, IR N A R BT Y FA BRI 4

AHIF 5 30 XA [T RN B et 2 M 4 AR 28 24 1l
T TNF-o o o- Ml 25 13 BEEAT 1 LUAR, 4R
TRMA4 AR & AL I TNF-o J2 o- 28 fish A% 25 11 1k 3
IR 48 35 T IE X R4 (P < 0.05) , - HL b i
FINHIDRE R 00 I AR R RS . gk 5
INo XTMAAFRIG B E MH o2 il A% 26 R 50 4
AN RERE P GHAT Spearman S5 HAH 51 M4
RIS AR E DD ReH 8™ 5, 7 TNF-o
K o-FE A% AR & i T R . PR R ) B GE AR
Ko MZERA o- Ml A% ATESME I A & 5 T = fig
% 2 e LB SN IAMAKT A 4 s 1 JEE 1) 52 )

Zr R 8 A S FRATT R B D) e
FEMAA AR EE h R AR R R, il 3 MoCA A
REME XTI DR 3 B WA 4 AR 8 E EA T 0 A, BUsk
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JEEH s 3 IR R IR i AR B AR B 7 I I A JE

R e AT iR A5 3 R A <8 AR R0 D RE R i

RAR)IZ W BA — & M E, TS SN A N & A B

A - SR MAZ A 11, 55 M 46 B0 DA R Z B B i A1 L.
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