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[ Abstract] Objective To investigate the expression levels and clinical significance of serum proline-rich 14 (PRR14)
and butyrylcholinesterase (BChE) in Parkinson' s disease (PD) patients.Methods A total of 120 PD patients admitted to the
Department of Neurology, Xuzhou Central Hospital, from June 2022 to June 2024 were selected as the PD group. Based on
the Montreal Cognitive Assessment Scale (MoCA) scores, PD patients were divided into cognitive impairment (PD-CI, n=79)
and cognitively normal (PD-NC, n=41) subgroups. Additionally, 60 healthy individuals were included as controls. Serum
PRR14 levels were measured using ELISA, and BChE activity was assessed by spectrophotometry. Pearson correlation
analysis was used to evaluate the relationships between PRR14, BChE, Hoehn-Yahr staging, Unified Parkinson’ s Disease Rat-
ing Scale-ll (UPDRS-1I) scores, and MoCA scores. Multivariate logistic regression analyzed factors influencing cognitive
dysfunction in PD, and ROC curves assessed the diagnostic value of PRR14 and BChE for cognitive impairment. Results
The PD group had higher serum PRR14 levels and lower BChE activity compared to controls (#P=5.148/<0.001, 5.130/<
0.001). The PD-CI subgroup exhibited longer disease duration, higher Hoehn-Yahr staging, UPDRS-IIl scores, and PRR14
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levels, along with lower MoCA scores and BChE activity (#/P=6.069/<0.001, 4.048/0.044, 3.055/0.003, 3.540/0.001, 4.550/<
0.001, 2.631/0.010). PRR14 levels positively correlated with Hoehn-Yahr staging and UPDRS-IIl scores but negatively with
MoCA scores (17P=0.345/0.038, 0.452/<0.001, —0.574/<0.001). BChE activity showed the opposite trends (r7P=-0.317/0.026,
-0.469/<0.001, 0.558/<0.001). High PRR14 was an independent risk factor for cognitive dysfunction [ OR=1.782 (1.273-
2.500) |, while high BChE was protective [ OR=0.643 (0.478—-0.863) ]. The AUCs for PRR14, BChE, and their combination
in diagnosing cognitive dysfunction were 0.728, 0.707, and 0.842, respectively, with the combination outperforming individual
markers (Z/P=2.559/0.011, 2.883/0.004). Conclusion Elevated serum PRR14 and reduced BChE activity are closely associ-

ated with cognitive dysfunction in PD. Combined detection improves diagnostic accuracy.
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Tab.l Clinical data comparison between PD-NC and PD-CI sub-
groups

o H P]?;LN:4IIE)2E P?;L(“:I%E)éﬂ X2/l P
BlHl(%)] 25(60.98) 50(63.29) 0.062 0.804
PR (x5, B) 64.83+6.89 65.65+7.31  0.606 0.546
TR (x5, 4F) 3.18+1.16 4.96+1.68  6.069 <0.001
HE R (x2s,4F) 8.31+2.82 8.08+2.70  0.436 0.664
BMI( z+s,kg/m?) 23.26+2.97 23.33+3.15  0.120 0.905
WA S [ ) (%) ] 14(34.15) 29(36.71)  0.077 0.781
R [ (%) ] 19(46.34) 39(49.37)  0.099 0.753
IR [ (%) ] 7(17.07) 15(18.99)  0.066 0.797
R (%) ] 14(34.15) 31(39.24)  0.299 0.585
WEIRIE [ 11 ( %) ] 6(14.63) 13(16.46)  0.067 0.795
Hoehn-Yahr 344 {5(%) ] 4.048 0.044

0~2.54%% 24(58.54) 31(39.24)
3~5%% 17(41.46) 48(60.76)

UPDRS-TF53 (s 53) - 25.45+14.29 33.54+12.67  3.055 0.003
HAMD FF53(xs,53)  15.68+7.34 16.71+7.05 0.739 0.461
HAMA ¥4 (xs,47)  11.99+5.86 13.01+5.93 0.901 0.370
MoCA PF43 (x+s,43)  27.00+9.98 20.00+6.75 4.550 <0.001
LEDD(x+s,mg/d)  454.51+161.55 428.73+149.10 0.873 0.384
PRR14(i+s,ng/L) 35.17+12.88 44.25+14.15  3.540 0.001

BChE (x+s,IU/L) 7 431.5+1 342.7 6 743.5+1389.0 2.631 0.010

&2 PDHEHIIE PRR14 BChE 5 Hoehn-Yahr 432 (UPDRS-
IE3E5; MoCA PFAF B AISAE ST
Tab.2  Correlation analysis of PRR14, BChE with Hoehn-Yahr
staging, UPDRS-1Il, and MoCA scores

B PRR14 BChE
moH
) P{H r {8 PH
Hoehn-Yahr 434 0.345 0.038 -0.317 0.026
UPDRS- 43 0.452 <0.001 -0.469 <0.001
MoCA P43 -0.574 <0.001 0.558 <0.001

R3O PD BE LA NN RERLRT Y 2 A R Logistic 1711
iy

Multivariate Logistic regression analysis of cognitive dys-

Tab.3

function in PD

H A5 BAE SEMH Waldfi P{H OR{H  95%CI
ULEERS 0.209 0.117 3.213 0.073 1.233 0.982~1.549
Hoehn-Yahr 432%
3~5%%
UPDRS-M 143 % 0.716  0.413  3.007 0.083 1.525 0.915~4.596
MoCA 435  -0.574 -0.332  2.989 0.083 0.563 0.294~1.075
PRR14 & 0.578 0.173 11.224 <0.001 1.782 1.273~2.500
BChE 7 -0.442 -0.151 8.576 0.003 0.643 0.478~0.863

0.403 0.335 1.447 0.229 1.496 0.779~2.885
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# 4 IM¥ PRR14 /KF & BChE WHHEXT PD 3 & NI fE

BT A2 W0 [
Tab.4 Diagnostic value of PRR14 and BChE for cognitive dys-
function
f OB R AUC  SSwCI  WUBE SERE o

PRR14  40.19 ng/L 0.728 0.655~0.801
BChE 7 002.93 IU/L 0.707 0.632~0.781
THBE 0.842  0.785~0.900

0.883  0.558 0.441
0.850 0.542 0.392
0.833  0.767 0.600

Bl 1 17 PRR14 7K-F BChE Witk K —HEK AW PD & %
AT BERE AR ROC Ih 47
Fig. 1 ROC curve analysis of PRR14, BChE, and their

combination for diagnosing cognitive dysfunction

3 4t i

PD & — 5 i 41 28 22 G0 10 18 Mk 5 , DA P i 3K
R B2 R R A ot AT M R B - B M A B
FIRSEN EBERAE, PEAlt, &8k PD R BBCTfE
EOABCE T, HLRE A B & R R T
NI REREAG 2 PD # WAYES sk 2 — , A g
30%PD BF AR BN BE R (MCL) |, HLBER 2
HER A S — A A A N PD &
FONEN T BERE AR AY & A, X T 4iE 28 9 il s 1 0 e &
KEE, HHET,MoCA P4 fil 2 f PR SR A 5 TR
e Z H TS PD B E AN AE, SR Y % £
SR ZAREMm, AR Y o-28 il B A L B-TE M A
HAKOF B H 28R S PD BRE AT
RE BERT A7 A6 — 2 STk, (8 EL v B v 0 m] SR AT T it
— I W — 2 TR R T SR A bR ) AR

PRR14 J&— Fh 76 41 i #% i & 7 1 F 00 245 7 26
Ji, B 661 4~ 3 R 41 1, BN 0 A% 21 4 J2 10 T
oy, il 5 HPL MR E AL G, HA K S s

R ELT YR 2 D) RE , I 7E 4 i 8 30 v > S e € R
RS L N T - 15 4% (A5 5 1l feff 2 1 B d i
AL & A R0 40 B A%, 52 B0 N o7 1 ) RE &
VT RO A E X PD B LT PRR14
ACEHEAT M, % 3 PRR14 K EFHi5 5 PD KAEA
5%, R0 ™ B A A D RE e AR R,
PD [ Il 74 PRR14 F+&, H PD-CI W40 K F & T
PD-NC W41, & PRR14 25 PD %Jwid F2Fl PD &
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