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Correlation between angiotensin with its converting enzyme and disorders of cognition
and motor in patients with Parkinson’s disease

QTAN Qing"?, WANG Qingguang’, LI Xianwen"

'School of Nursing, Nanjing Medical University, Nanjing 2111665 *Department of Neurology, Jiangyin People’ s
Hospital, Wuxi 214432, China

[Abstract] Objective: To investigate the correlation between angiotensin[including angiotensin(Ang) 1 , Ang Il and Ang 1-7] with its
converting enzyme [including angiotensin converting enzyme (ACE) and ACE2] and cognitive and motor impairments in Parkinson” s
disease (PD). Methods: Two hurdred patients diagnosed with PD at Jiangyin People’s Hospital between september 1,2023 and June 1,
2024 were included. We evaluated cognitive and motor functions of patients by collecting medical history, assessed cognitive function
by using Montreal cognitive assessment (MoCA) , mini - mental state examination (MMSE) and other scales, and assessed motor
symptoms by using the International Movement Disorders Association Parkinson’s Disease Score scale. Serum samples were collected.
ACE, ACE2, Ang I , Ang Il , Angl-7 and other indicators were detected by enzyme linked immunosorbent assay method, and PD
cognitive and motor disorders were predicted by a random forest model. Results: The predictive model of PD cognitive impairment was
constructed based on ACE, Ang I , Ang Il ; Angl-7 and age, and the accuracy of the validation set was 0.847, the area under receiver
operating characteristic curve (AUC) was 0.909. Based on the ACE, Angl and Angl-7, the prediction model of PD dyskinesia was
built, and the AUC value of validation set was 0.618. Patients with early versus late dyskinesia showed statistically significant

differences in ACE, Ang I , Ang Il ; and Angl1-7 levels regardless of the presence or absence of cognitive impairment. Conclusion: The

[(REWMB] LHE PR RSB (22020028) ; 208 M SCH: 2 RLA 0T 4R 6 10 H (22YJCZHO089)
“JE{E1F# (Corresponding author) , E-mail: xwli0201@njmu.edu.cn (ORCID: 0000-0003-1935-2391)



FASEHE M B H, BT, G MR IR ML AR 5 IH A0 B ARG 512 3 R i ok R L) .

20252 A

M ERR 22 A (H AR AR , 2025, 45(2): 218-226 219 -

differences of ACE and Ang I levels in PD cognitive and motor disorders suggest that those indicators may play key roles in the

progression of PD disease. The random forest model performed well in predicting PD cognitive impairment and was helpful in early

identification of PD patients with cognitive dysfunction.
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Table 1 Comparison of baseline characteristics and biomarker levels among different cognitive impairment groups

Index PD-NCI(n=69) PD-MCI(n=73) PDD(n=58) F/i P
Age(years,x £s) 69.22 +11.92 70.33 £ 12.03 74.01 £ 8.52° 3.09 0.049
Sex[n(%)] 2.74 0.251
Male 36(52.2) 48(65.8) 35(60.3)
Female 33(47.8) 25(34.2) 23(39.7)
Education[n(%) ] 7.09 0.313
Primary 47(68.1) 47(64.4) 47(81.0)
Junior 15(21.7) 18(24.7) 8(13.8)
Senior 5(7.2) 7(9.6) 1(1.D
Bachelor 2(2.9) 1(1.4) 2(3.4)
BMI(kg/m*,x £ 5) 24.07 £ 1.72 23.53 £2.03 23.63 +2.20 1.44 0.243
Disease course(years,x £ s) 5.96 +0.81 5.98 £ 0.76 6.04 +0.71 0.19 0.834
Hypertension[n(%) ] 4.59 0.102
No 11(15.9) 10(13.7) 16(27.6)
Yes 58(84.1) 63(86.3) 42(72.4)
Medication for hypertension[n.(%) ] 4.35 0.114
No 16(23.2) 20027.4) 23(39.7)
Yes 53(76.8) 53(72.6) 35(60.3)
Diabetes[n(%)] 5.85 0.052
No 34(49.3) 50(68.5) 37(63.8)
Yes 35(50.7) 23(31.5) 21(36.2)
Diabetic complication[n(%) ] 1.23 0.542
No 50(72.5) 52(71.2) 46(79.3)
Yes 19(27.5) 21(28.8) 12(20.7)
Smoking[n(%) ] 0.02 0.992
No 58(84.1) 62(84.9) 49(84.5)
Yes 11(15.9) 11C15.1) 9(15.5)
Drinking[n(%) ] 0.25 0.882
No 64(92.8) 66(90.4) 53(91.4)
Yes 5(7.2) 7(9.6) 5(8.6)
Chronic heart disease[ n(%) ] 0.65 0.723
No 62(89.9) 68(93.2) 52(89.7)
Yes 7(10.D 506.8) 6(10.3)
Cerebral infarction[ n(%) ] 3.07 0.221
No 44(63.8) 53(72.6) 45(77.6)
Yes 25(36.2) 20027.4) 13(22.4)
Cerebral hemorrhage[n(%) ] 5.10 0.084
No 64(92.8) 71(97.3) 58(100.0)
Yes 5(7.2) 20271 00
Carotid plaque[n(%) ] 0.53 0.772
No 53(76.8) 53(72.6) 45(77.6)
Yes 16(23.2) 20027.4) 13(22.4)
MoCALn(%)] 191.50 <0.001
<26 00 2027 00
=26 69(100.0) 71(97.3) 58(100.0)
MMSE[n(%) ] 187.02 <0.001
<27 3(4.3) 00 00
>27 66(95.7) 73(100.0) 58(100.0)
DST(x ) 17.99 + 1.42 16.34 +2.34 991 +281 225.80 <0.001
VFT(x £5) 20.75 £2.98 16.89 £ 2.50° 10.67 £ 3.79° 169.80 <0.001
LMT(x ) 1826 +1.52 16.15 +2.45 10.17 £ 2.95 197.70 <0.001
Motion check score(x £ s) 13.09 +3.65 19.27 £ 5.56" 29.36 = 11.46° 78.07 <0.001

Compared with PD-NCI group, P < 0.05.
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Table 2 Comparison of RAS indicators among different cognitive impairment groups  (pg/mL,x +5)
Index PD-NCI(n=69) PD-MCI(n=73) PDD(n=58) F I

ACE 123.09 + 6.97 124.79 £ 5.53 126.01 = 4.25 4.151 0.017
ACE2 12.17 £ 0.63 12.09 + 1.23 12.11 £ 0.92 0.109 0.897
Ang | 1232.59 + 67.08 1157.86 + 52.88" 1119.37 £ 75.23"™ 50.900 <0.001
Ang Il 252.73 + 26.66 269.77 + 34.86 266.17 + 27.56° 6.160 0.003
Angl-7 277.11 £ 31.32 247.85 + 31.027 244.18 +23.58” 25.600 <0.001

Compared with the PD-NCI group, P < 0.05 and P < 0.01; compared with the PD-MCI group, P < 0.05.
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Figure 1 ROC curve of the predictive model for cognitive

impairment in PD
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Table 3 Comparison of RAS indicators between different motor dysfunction groups (pg/mL)

Index Early and middle movement disorder group(n=135) Later movement disorder group(n=65)  T/U P
ACE(x £5) 124.044 + 6.428 125.619 + 4.259 -2.059 0.041
ACE2(x £5) 12.104 + 1.007 12.165 + 0.866 -0.441  0.660
Ang I [M(Pss, P75 ] 1192.4(1128.5,1230.5) 1139.8(1088.2,1190.9) 30.955 <0.001
Angll (x £5) 263.110 + 30.556 262.305 £ 31.911 0.170  0.866
Angl-7(x +5) 261.577 + 34.833 247.129 + 24.826 169.912 <0.001
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Figure 2 Comparison of RAS indicators among different groups
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