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Correlation of plasma neuropathological proteins and inflammatory factors with

constipation in Parkinson’s disease patients
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[Abstract] Objective: To explore the correlation between plasma neuropathological proteins and inflammatory factors with
constipation in patients with Parkinson’s disease (PD). Methods: A total of 88 patients with PD were recruited from the Department of
Neurology at the Affiliated Huai’ an No. 1 People’ s Hospital of Nanjing Medical University. Motor and non-motor symptoms were
assessed using the unified Parkinson’s disease rating scale (UPDRS) , the Hamilton anxiety scale (HAMA) , the Hamilton depression
scale(HAMD) , and other validated scales. According to the Wexner constipation score, PD patients were divided into PD patients with
constipation (PD-C) and PD patients without constipation (PD-NC). During the same period, 30 healthy individuals matched in age
and sex were enrolled as the control group (HC). Plasma levels of a-synuclein(a-syn) ; phosphorylated a-syn(p-a-syn) , neurofilament
light chain (NfL) , glial fibrillary acidic protein (GFAP) , S100 calcium-binding protein B (S100B) , tumor necrosis factor (TNF) -,
interleukin (IL.)-18, and IL-18 were measured by ELISA. Statistical analyses were performed using SPSS 29.0 and R software. Group
differences were compared using ¢-tests and Mann-Whitney U tests. Binary Logistic regression was used to identify risk factors for
constipation, and receiver operating characteristic curves were constructed to evaluate the predictive performance of biomarker

combinations based on GFAP. Results: Plasma levels of GFAP, S100B, TNF-o, IL-18, and IL-1 were significantly higher in the PD-C
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group(all P < 0.05). After adjusting for age and lifestyle, multivariate analysis identified GFAP, S100B, and IL-1B as independent risk

factors for constipation in PD. The combined predictive model based on these factors exhibited favorable diagnostic performance.

Conclusion: Constipation in PD patients may be related to inflammatory reaction mediated by activation of peripheral neuroglial cells.

[Key words] Parkinson” s disease; constipation; glial fibrillary acidic protein; S100 calcium -binding protein B; interleukin - 1B8;

neuroglial cell
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Table 1 Comparison of clinical data between the HC group and PD group

Characteristics HC(n=30) PD(n=88) %A P
Age(years,x +5) 62.56 +5.92 65.33 £ 10.11 -1.854 0.070
Sex[n(%) ] 1.219 0.270

Male 16(53.3) 46(52.3)

Female 14(46.7) 42(47.7)
TNF-al pg/mL, M(Pss, Pss) ] 62.95(55.25,83.91) 187.70(50.80,241.38) -2.762 0.006
IL-18[ pg/mL, M(Ps, Ps5) ] 18.93(16.99,21.23) 917.81(37.33, 1 826.99) -7.078 <0.001
IL-1B[pg/mL, M(Pss, P35) ] 6.36(5.98,6.89) 353.42(12.87,734.52) -6.991 <0.001
GFAP[ng/mL, M(Pss, P;5) ] 0.58(0.45,0.73) 0.79(0.65,0.98) -4.169 <0.001
S100B[pg/mL, M(Pss, Pr5) ] 49.22(40.69,75.36) 803.66(244.25,1 495.56) -6.634 <0.001

HC: healthy controls; PD: Parkinson’ s disease; TNF -a: tumor necrosis factor-a; IL-18: interleukin- 18; IL- 1B: interleukin- 13; GFAP: glial

fibrillary acidic protein; SI00B: S100 calcium-binding protein B.
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Table 2 Comparison of clinical data between the PD-C group and PD-NC grouyp

Characteristics PD-NC(n=40) PD-C(n=48) /A P

Agel years, M(Pss, Ps5) ] 65.50(58.00,69.75) 68.00(59.00, 74.00) 0.592 0.352
Sex[n(%)] 1.856 0.170

Male 18(45.0) 28(58.3)

Female 22(55.0) 20041.7)
Hypertension[ (%) ] 0.030 0.863

Yes 11(27.5) 14(29.3)

No 29(72.5) 34(70.7)
Diabetes[n(%) ] 0.094 0.759

Yes 5(12.5) 5(10.4)

No 35(87.5) 48(89.6)
High-fiber diet[n(%) ] 4.714 0.030

Yes 28(70.0) 20041.7)

No 12(30.0) 28(58.3)
Disease duration[ years, M(Pss, Prs) ] 3.5(1.0,5.0) 3.0(2.0,5.0) 0.437 0.662
LEDD(mg/d, x £ s) 488.71 + 147.25 520.11 + 162.98 0.799 0.427
Anticholinergic medication use[n(%) ] 0.021 0.886

Yes 3(7.5) 4(8.3)

No 37(92.5) 4491.7)
H-Y stage[ M(Pas, Pss) ] 2.5(1.5,3.00 2(2.0,3.00 0.077 0.939
UPDRS- | [M(Pss, Ps) ] 3.0(1.0,5.3> 4.0(2.0,5.0) 0.298 0.766
UPDRS- Il LM (Pss, Pr5) ] 11.5(7.0,15.0) 10.0€6.0, 17.00 0.420 0.674
UPDRS-WLM(Pss, Prs) ] 27.0(15.5,34.0) 29.0(17.5,34.5) 0.234 0.815
MMSE score(x + s) 2537 £6.22 25.55+5.38 0.122 0.903
MoCA score[M(Pss, Py5) ] 24(20.0,28.0) 24(21.0,27.00 0.311 0.841
FSS score(x + 5) 33.80 £ 15.31 41.94 +13.43 2.248 0.028
HAMA score[ M(Pas, P35) ] 6.0(3.0,13.00 7.0(3.5,12.5) 0.954 0.340
HAMD score[ M (Pas, Ps5) ] 9.0(4.0,11.5> 8.0(5.0,14.0) 0.997 0.319
PDSS score[ M(Pas, Prs) ] 7.0(4.0,9.5) 4.002.5,9.0) 1.289 0.197

LEDD: levodopa equivalent daily dose; H-Y stage: Hoehn and Yahr stage; UPDRS: unified Parkinson’ s disease rating scale; MMSE: mini-mental
state examination; MoCA: Montreal cognitive assessment; FSS: fatigue severity scale; HAMA: Hamilton anxiety scale; HAMD: Hamilton depression

scale; PDSS: Parkinson’s disease sleep scale.
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Table 3 Comparison of plasma TNF-«, IL-18, and IL-1 levels between the PD-C group and PD-NC group
[pg/mL, M(sty P75>:|

Variable PD-NC(n=40) PD-C(n=48) /X7 P

TNF-a 69.22(43.42,218.84) 221.71(66.44,249.18) 2.590 0.010

IL-18 68.64(30.23,1 650.68) 1 810.09(544.24,1 841.43) 3.076 0.002

IL-1B 22.75(10.02,657.29) 723.90(126.64,736.56) 2.684 0.007
S100B 7KF-H & 75 T PD-NC 4H.(P 5 <0.05, % 4) . AR B AT BLIK 2 G Logistic [\ H 4341, 45 5 BoR
25 PDEHFAARKGEREAS A E =T  IL-1B.IL-18.S100B.GFAP 2 PD % A {5 Rk ) 1 [
Logistic B J3 247 A& (OR #>1, H P#J<0.05) . 1L-1Bf VIF=12.34,

LPD B E MR R A 5/ (R EA=0.K4=1)  IL-18 ¥ VIF=11.87, $& /R fE 76 ™ H % I G, 4
NIRAR &, TNF-a IL-18.1L-18.S100B X% GFAP A H  IL-1BAIANZ IR EHEA BT 0. LLPD B [k &k
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Table 4 Comparison of plasma biomarkers between the PD-C group and PD-NC group
Variable PD-NC(n=40) PD-C(n=48) A P

a-syn(ng/mL,x £ s) 4.37 +2.36 4.82 +2.34 -0.759 0.451
p-a-syn[ng/mL, M(Pss, P35 ] 8.35(1.29,13.08) 9.69(1.65,19.03) -1.424 0.154
NfL[ pg/mL, M(Pss, P+5) ] 111.42(66.22,705.42) 746.41(96.00, 1 066.50) -1.810 0.070
GFAP[ng/mL, M(Ps, P:) ] 0.72€0.57,0.89) 0.85(0.72,1.06) -2.251 0.024
S100B[ pg/mL, M(Pss, Pys) ] 411.15(183.74,784.21) 1 208.36(707.84, 1 658.75) -2.869 0.004

5 CRR A0 R E=D AF AR, K IL-1B. 005, %5).

S100B.GFAP 73 AL IEE#E VIR & T Z R E 2.6 £ IL-1B.S100B.GFAP 3 PD % % & A 1% 4%

7T Logistic [2] 9 73 #7 , 45 2R & 7% 1L-1B. S100B.
GFAP Y52 PD 835 K AE AR FA IO fE R H 3 (P <

R5 PDBRERLEFEMMBRRRZEAR=

a4 I A8
NARGIAG LR EWXS PD B3 R AR Y

7T Logistic EY3 5 4

Table 5 Univariate and multivariate binary logistic regression analysis of constipation in PD patients

Variable B SE Wald OR 95%C1 P
Univariate
1L-1B 0.770 0.275 7.85 2.16 1.26-3.70 0.005
S100B 0.806 0.297 7.34 2.23 1.25-4.01 0.038
GFAP 0.817 0.397 4.24 2.26 1.04-4.93 0.039
Multivariate
1L-1B 0.765 0.297 6.62 2.15 1.20-3.85 0.007
S100B 0.699 0.318 4.85 2.02 1.08-3.75 0.039
GFAP 0.799 0.398 3.94 2.20 1.01-4.80 0.048
TR, FIZE T LA GFAP J% O 1 22 o F 00 A5 7 — GFAP alone(AUC=0.666)
JEAHIROC H2E. 45 L5, BRI T A LB LY r At g
)\ % % 1‘]? = 5% E/] ii jm ﬁﬁ Jz }E ﬂ_ $ fha ;h— qj — GFAP+S100B+IL-1B(AUC=0.728)
GFAP ) i 2% B LK (AUC=0.666) , 24 GFAP 5 107
S100B(AUC=0.725) 8% IL- IB(AUC 0.767) 53 B A 054
Ja, AL RE R B . &4 B TL-18.S100B
F GFAP Eﬁﬂa&Aﬁﬂﬁbﬁﬂimﬁ’J 2 W R RE, £0.61
AUC 40.782(95% CI: 0.667~0.896, & 1) “ o
wn V.aT]
3 3 i
0.2
fEFLZ PD B35 B WL HEE sk 2 —, BF 5%
A i1 9% RE TE PD &35 (0 Ak 1) k2B vh R 5 B 01, : : : : :
{E IR ASHE L4 SR o PD-C R I3 S0 R T R
IL-1B8TNF-a % IL-18 7K-F- ¥ B &2 % -F PD-NC £ % ; El1 FEEDREAS TN PD 8 FE R & £ B ROC
&) INF, A HF 9¢ 45 3 & 7R PD-C i 3 1l 3% S100B A1 i3
GFAP 7quﬁﬂi PD-NC Eﬁ%‘; *Hi’%ﬁ\*ﬁﬂﬂ?, PD-C E{] Figure 1 ROC curves of different biomarker combinations

KA 5 I3 1L-18 GFAP.S100B 7K~V 7 & 35 %5 V) A
5, 5T GFAP.S100B AI KT EGC, HEM 4h & #h 4
R A A T B E R NAR A I eSS T PD
ERL IR E

for predicting constipation in PD patients

RT3, ST 70 57 I8 P9 2 T S0 5 40 3 A A
T NOD #5250 & Pyrin 45 H 2 F 3(NOD-like
receptor family Pyrin domain-containing 3, NLRP3) %
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FEI A B8 40 28 £ 4 (0 i 5 40 P 3 T R IA B 1Y, 1K
— R IN GFAP [ AF F R IR SR T A/ . sk
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