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Detection of colonic mucosal phosphorylated o -synuclein in patients with Parkinson’ s

disease and its clinical significance
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[Abstract] Objective: To investigate the expression of phosphorylated o - synuclein (pSNCA ) in colonic mucosa of Parkinson’s
disease (PD) patients with constipation and its relationship with non-motor symptoms. Methods: Ten constipated patients with PD
(PDC)and 10 gender- and age-matched patients with functional constipation (FC)were enrolled in this study, and the clinical data and
non-motor symptoms were evaluated. Two specimens of ascending and descending colonic mucosa were obtained from each subject by
endoscopic biopsy. pSNCA and neurofilament protein (NF) were stained by immunohistochemistry and colocalized. Finally, the
correlation between pSNCA and non-motor symptoms was conducted to explore the mechanism of non-motor symptoms in PD. Results:
All PDC patients displayed pSNCA (10/10) in the colonic mucosa and 90% (9/10)in the control group, with no significant difference
between the two groups. However, there was a statistically significant difference between the two groups in the expression of pPSNCA (P <
0.05) , and the PDC group was more significant. The level of pSNCA in PDC patients was related to H-Y stage (r=—0.59, P < 0.05) , but
not with disease duration, UPDRS-1II score and LEDD. The severity of constipation in PD was associated with UPDRS- lll score (r=0.67,
P <0.05). In addition, the severity of non-motor symptoms (including anxiety, depression, sleep disturbances, fatigue, constipation) in
patients was not related to the deposition of pSNCA in the intestine. Conclusion: The deposition of pPSNCA may be involved in the
development of constipation and Parkinson’s disease, but not corelate with the non-motor symptoms of Parkinson’s disease.
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A4 2594 (Parkinson s disease, PD ) A2 Il AR H WL
MRV, B A AR, 2 W R
IR SR TR 2 T A AR B B F/IMAR (Lewy bod-
ies, LBs), LBs & % 75 RAE M o- S fili% 8 1 (a-synu-
clein, a-syn) o BERRALHLH]IE VT o-syn 8RR
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pSNCA ik, JF o3 b HR ik J2 15 5 (AL i AE (AT
5, LAFEE pSNCA [ FRIAX T PD F 2 W2 & A
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AR 5% (the Hamilton depression scale, HAMD) 71X
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(Parkinson’s disease sleepiness scale, PDSS) J% 57 /™
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P E AR AS A I Pk AT B O A, B S T
FrPREE R £R 22 whi (pH 6.0) v, f FH i JE BT J5A8 &2 %
WATPURME R 2 min, SR S5 FH LIS B D RRAR Y 5
Yot [ /N BUA T FEDT ser] 20 B R T a-syn HLIAK
(pSNCA) LA B #f 22 TThRIC Y ——Hh 2522 200 kDa Bt
RINE)XU R A8 U BT 4 Cid ik, 26
2 RIEATH Mgz 4 Ak S e e o e o O R
o AL FE T : — BT pSNCA (1: 800, code pSyn#64,
Wako 2y ), HAS) ,NF(1:500, MAB5256,CA52590,
Millipore 23 7] , 35 [H ) , 55 2 K PBS #h ik 33k )5 , VI A
A Z AL I 50/ B 1gG (1:400, IE 58 ZSGB-
BIO A &)W E 45 min; PEIA 3 UG , PSS BAR 1
ALY EM R EN - U REREAVH RIS
20 min; G 3% ) W W) 3, 37 - & LR (DAB,
D5637, Sigma 23w, FE 1) €4, 5 PR AR LA
PBS X — /BN BIPEXT IR . YR FHIRAKE & G .
QR PEHETEF : — i pSNCA HLAR (1:800) \NF #1
A (1:800) , 55 2 K PBS Yk A 3 minx3 W , ZE RS AL
A7 Je SLHAE N 3 R BE R e, W rh R
A 1 h; PBSIRVE 3G, 1% i1 DAPL#EEEHEF 5 min,
STFRAS HEATY4A% , PBS 5 minx4 R P2 £ 431 DAPI;
FHW K AR R BRI, S Bt 6 KGR iy
FE R ARG TEDO LB ™ MEERERIE .
124 BHARLE

i FH LA B AL (Leica 23 ], 78D G
45 (DM4000B, Leica 23l , T8 E ) WML o BI&
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7E 2% Dieleman 55 1Y 7 i 0 LA ekcitk o B0 A
HH M T TR E S IR R 2148 1%~
25% 3243 :26%~50% 3343 : 519%~75% ;443 : 76%~
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FIBRUETT A 043 oA A5 15 IR 052 3 A
3300 ARt e, Je @R B80S IR W BT o T
BUH A3 et Z A S5 <1 43 FAYE  1~4 59
S5 BHYE ;=443 3 B
1.3 “%it5FuE

5 SPSS 22.0 B 47 70 Hr o R BER P IE
A A B B e bRl 22 (x £ 5) R, R AR
A K 5 AT 43 AT 5 A I 2 40 AR B b Az gk (1
L) [M(Qos, Qus) 1HIAR , 2R Bl 37 FE AR Mann-
Whitney U 6 50 #4743 H7 5 THECGEORE LA 8 A
e om , 4 e e R R 7 K 56 o >R FH Pearson
Spearman #H 5& 73 BT pSNCA 235 & | PDC ™ & &2 J&
5 UPDRS MN&5 1 R 2 Z (Rl FHEPE . P < 0.05

hESHGEI2FE L.
2 # R

2.1 WERTH

PDC 213 10 1], Hor 55 4 f6i], 2 6 1], 4F- % 47~
77% ,F31(63.60 + 8.33) % s FCAL 1061, Hor 53 3 43
7, AR 54~83 %, F1(62.10 £9.01) % . T4
AR M 22 R e g TR S PDC A H-Y 43
SEXR 1.6 30, Fo 1 A 4451, 1.5 #3491, 2 2 45, 3 1
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WS, T A eSS I kA B sz
Je R KT RIE
22 JHASIENF 89 & ik

A o A TThR ) NF PG 6 #h 2T 77
TE o NF (558 BH I = e T A 3208 1 I e h
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23 AvZETmMILIR T pSNCA 49 £ ik
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RYCH R BEAE R AR A Rl o LAk, TR 1 400 o
AL, AR SR i 1 2 (B 20) , 2k
YN Gray % HES M B WEANME . 26 I e
/R, pSNCA FKik TR e i v (K 3) . 78
B IG KA F L 100% (10/10) PDC 2 F190% (9/
10)FC (85 & B pSNCA Hufie Ju o fH M, P FH %
ER TG FE X (P>0.05,%2), pSNCA ik
AN 2 R (K 2),

B e 41 Ak 2 78 44T i PDC 4 pSNCA ik
W E S T FCA, 2 5 BA S8 L (P=0.043,
L2, 1), MiJa, AL Z B X aBliidT T It R4S
J7 pSNCA F3h 8 1Y FL AL, 85 3 R 22 RS F
X(F2),

2.4 PDC4LpSNCA 89k ik 5 & % JF 2 3h g2 AR Z 19)
#4948 Kk

K ELAEA S0 R, PDC 5 pSNCA (1) 3
KA H-Y S0 AR TR 35 A0 DG M (7=-0.59, P=
0.042) , 1fii 15 71 4 A% 9% 19 9% B L UPDRS T4 |
LEDD JCHH A SGME . eAh, g ARz shie ik (f 4%
FETE PIAR HEAR 55 ERR AR R IE 5
1B pSNCA TR X
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Table 1 Comparison of clinical characteristics between PDC patients and FC patients (x£s)
Il RGO PDC4H FC4H gt PE
PR B ) 4/6 3/7 — 1.000
AR (%) 63.6+8.3 62.1+9.0 0.387 0.704
PDIRAR4E, M(Qss, 0ss) ] 4.2(0.5,8.5) — — —
Hoehn-Yahr 731 1], M(Qus, Qs ] 1.6(1.0,2.0) — — —
UPDRS- 343 (43) 220+ 11.7 — — —
LEDD(mg/d) 596 + 335 — — —
PAC-SYM ¥4 53, M(Qas, Q) ] 13.0(9.3,15.3) 6.0(3.8,9.3) 2.700 0.015
HAMA 43 (43) 103 6.9 — — —
HAMD 43 (43) 49+3.6 — — —
PDSS 4[4, M(Qs, Qss) ] 11.5(6.8,30.5) — — —
FSSTE43(47) 260+ 145 — — —

JZ Y pSNCA FII NF A8 FHYE =4 (x400) s E F = SR UET[H] 1 451] 73 % & FC 4L (x400) o
1 PDCAK FCAZMFRALRpSNCA B NF Rk (REHLLE)
Figure 1 Expression of pSNCA and NF in colonic mucosa in PDC patients and FC patients (IHC)

TE pSNCA 19 BHPE 3k, H T0 I8 /2 PDC 4134 J2 X Bf
2, LA A ™ R B 44 5 R ORI A DG
SR PDC 20 A6 ™ A2 JE 5 UPDRS V43775
FAHME (r=0.67,P=0.036,53) .,

3 3 i

BRAEXS AR AR AR A BT AR A HEA T I BF IR
B, 78 PD i SR AR v I B M4 R GE R Z BT 3
A RE R R ECPD W SR I R R T AR 5
TR R R TR ) R84 I 25 2T 2 v 3
A pSNCA 135 . ABFFER PD 5 10 g 16 i 22
F Y5335 pSNCA 74 Braak AR D 8 7] g &
PD 1) s B U5 5 gy TEC I A8 (R I R 4

AW, B B PD BB 35 % 26 I pSNCA
FHPE . Forsyth 4 UESZ Y] PD B A B B & 1
B, I e-syn IR 5 1 86 5 5 B () 463434 5% 5
Zhou %5 & B pSNCA 3 H AF1E T 5 Z U X 5 E
EEARKHRFESWMAEDR, BA1ESRIEM
AALR I RE 7, UL HED PD B3 M iE 2 5 it
(), %5 % pSNCA A&, ILAM, A 5T & Ma-syn Y
WRTRTh 37 A5 BRI P R 42, 348 5 1) S Ak Rz 355 mT
PIBA TN pSNCA B335, TR, ASBFFE T pSNCA 11
UUR AT RE S Wit B bl 22 R BT 32 400, B 3 30M
X8 BRI o X5 Jost 25 K I — 2 1
28 RGP T BN MR 25 i B 2 PD R ALY
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A :pSNCA BAPERIE CRIEF 161 73 2 Lot FC B, ) 3 B: pSNCA 55 FHPER A CRUE T 1 61 58 % B PDC K ) ; C: pSNCA 3 PH I Fe 3k ORIR
T 1658 2 Lot FC B ) SR LB 243 A5 ] ULk P AR ST e G 40 s LA R B6BH , pSNCA ek it MR 22 SR K
2 HIRFIEER AL pSNCA RIEWERME (REALLE, x400)

Figure 2 Differential expression of pSNCA in colonic mucosa biopsies (IHC ,x400)

®
ZEIA B A 2 T pSNCA (A D .G) 5 NF(B.E H)HSERL; C F 1 E 1R A~C, D~F SRR T 140177 5 Lo M4 250 A S 5 1 T
510 WEZE I 3 G~1 TR T 1401 59 % o MEAEAR 3 s pSNCA 2635 T2 oA B b (3K ) o
E3 ZBFFERERH pSNCA 5 NF B RE R RFRCHEE AL (BB L E,x200)

Figure 3 Immunofluorescence double-label colocalization of pSNCA and NF in the colonic mucosa (IHC,*x200)

AL N AR AR5 I TR AR R U, X R] BE 2 T
[ I8 bR EEIREIRE > o AW 5 A BT B 2H AR
53 BB TRARIE pSNCA , 31X 18 WA Bk S5 4 1) i ol 28
FRGUINE AN, [R5 s (A0 £ 5 A e W 1
BEDRERYLE o SR, B F AT IR, 5T B Al il A
BHE R IE I RE , R e B B D REAH S A BIF AR
Mo PRI, (R A 1 M T R B D) BE R AR S AR A
TE5 G TAEh it — P05 . AR IR AR

H

B PEREDIRE IR, HARFE AN E AR R a-syn™
—BEHIF5E F AN R i a-syn BHAE R EERR A PT BE S PD
BRI 2 (H XA A , o 75 R A Fr
TIRELHETIES . B2, A5 R W] pSNCA TR
AIRES 5 TR A AR AR B JCIR /& PDC 41 ik &
Xof RREH | LA R ™ o AR B2 14 5 2R L OARTE I S AH O
P, UL 25 7 rh pSNCA 1Y &1 4 A F8 ] R 5 A7
— ARG , (BB A0 (14 A A i Joe mT RE A A 7 AE AL
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Table 2 Comparison of pSNCA expression positive rate

and immunohistochemistry score in PDC group

and FC group
EELD PDC 4 FC4H  P{E
FHPEZR[ % (n/V) ]
TH4E 100(10/10)  70(7/10) 0.211
W45 1 89(8/9)  90(9/10) 1.000
il 100(10/10)  90(9/10) 1.000
GIE AT 7, (R £s) ]
Frk 3.20+0.89 2.35+2.20 0.280
[t ) 3.78 £ 1.68 2.45+1.74 0.079
At 3.50 £ 1.12 2.40 + 1.74 0.043

3 PDC &3 pSNCA EKiX \PAC-SYM T4 Sl Rk
RITE K S

Table 3 Correlation analysis of pSNCA expression, PAC-

SYM score and clinical characteristics in PDC

patients

toks pSNCA KPS PAC-SYMPESY

rH PiE rH PIE
AP -0.13 0733 -0.03  0.940
PD R FE -0.50  0.175 0.15  0.681
Hoehn-Yahr 78] -0.59  0.042 020  0.589
UPDRS-1II -0.14  0.723 0.67  0.036
LEDD -032 0395  -023 0531

PAC-SYM 343 0.22  0.538 — —
HAMA 3743 020 0615 0.15  0.685
HAMD $-43 0.04  0.925 023  0.523
PDSS $E4> -0.34  0.336 0.05  0.900
FSS 43 0.04 0910 0.05  0.887

il o W 8L Lebouvier % I AFFE 45 R — 2 : -
syn P TCAR S5 48 PR AR B 77 A A G, (B BARAIL ] L
ATHER

Ser129 7F a-syn it 28 8 P i T2 J o ke 5C B AR
Mo a-syn 7R BLAIEE J7 RS PD (1 &AL 25
PIAHOG , B AL SR H FEZ TR X X P28 a-syn
IR A6 AT RE 2 A% 2R e 1 SR . A
PIZH AR Y 52 10 4 W B LT 2404 pSNCA 13-
ik, X 5 Pouclet 5 WFFR 45 AR , HXT BEZH A1 PD
R PIARFRIE pSNCA . (HJ2 , HABBFFR A5 AL 5 A
—F, pSNCA FHME AR 1Y 22 5 ] BRI T BT i 1)
PR RAEE K3 B 05 AN [\], H Stokholm ™
Antunes 5" ARG R IS e e 41 A0k, Visanji

AT )R S e 4 Ak S PET ERSRE . (EASE R
J&, FIREFSE T A Pouclet % TS Hh s A I BT
JFAE EHARMATYRAE R, H X B PR (<
604 ) W EBAR . FIIh ArA 2 ARG A R
EZHNE ., HATHE 0 B F AR AR sl 6
21 | Shin FE SR KA B T AREA T 1 12
REIAR—F, CorbilleFE ™ H T —FhA 6] ik (—4E
Rk 53 B EE ) R A TN 25 1% h ) pSNCA, 45
RBR B 50 R IR pSNCA KA 2552
PR CHE T AR RS R RAE AR A 55T
SRR B A HEAE R R4, {5 PDC S8 A % R 4L DT
BCEAT | I H 2 BV AW 5T 1) T A DLt —
HAHIZW . BRI, A SCUSSRHEN pSNCA T HES 5
HRRIY A KR

H AR A S, PDC B (B RAIT-43 14 ff 40 T3 3
AR, LX) BRZH B 57, i 2 B PDC AR 5 (B A B 4l
AR I N, X 5 AR S RAI &, PD
B AEAL & AR R AT &, AR5 PDC 4
pSNCA F) Rk Sx AR L B 24 57, H 5 H-
Y S B E AR OC , X 22 B PD B A B ] BEA 5 pSN-
CA UTRA 5, FLZEERRIE sl ) o 2 T,
ATE UL, pSNCA FH = AT BER T (R . SR IMAHF 7T
HIFE AR R A ™ F AR 5 pSNCA 11 2635 18 35 A1
X, HFEH T g RAAE S ER S B miEma R
SAF TR TRIEIN R o B AMIFIT R IR 4 70w B
AL KA SR A R AR SO AR TR A
K8 AHFSE & IR UPDRS 14375 {5 Fih J™ 5 78 i v
EAEHT, 5 A MRIE KA

AAIGE TS ATAE— 2 Jmy BRAE - XS R I 1A
K FIG IR S22, UM FuAs R e Rk TAE S, R
FAFERR , & Wiz e (8] LT AL ZH R
PRFRAG SR 15 HEZs SR DAl e B ™ e AR B, H5cd i 25 0
WER . QATFFTREAS AT/, HLBA B fa e dl
{H PDC 2 RN A o) B AT 7R A7 A 531 DC G R 4o
ARWFFEARE TG 2] —LE B PELE 0, nTRE SREA
AN BRABOMFAL A iR 2= S5 R R A G, H
Wb INTE SR RIE A RS e it — RS
[ &= k]
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