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Correlation analysis between serum 8-hydroxy deoxyguanosine and malondialdehyde
levels and cognitive dysfunction in patients with Parkinson’s disease
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[Abstract] Objective To explore the relationship between the levels of serum 8 - hydroxy
deoxyguanosine (8 - OHdG) and malondialdehyde (MDA) and cognitive dysfunction in patients with
Parkinson’s disease (PD). Methods From February 2021 to February 2022, 126 patients with PD in The
Affiliated Hospital of Xuzhou Medical University were divided into normal cognitive function group (PDN
group, n = 41), mild cognitive impairment group (PD-MCI group, n = 47) and Parkinson’s disease dementia
group (PDD group, n = 38), and 50 healthy subjects were selected as control group. Hoehn-Yahr staging

was used to evaluate the severity of patients with PD during the "close" period of anti-PD drugs, and the
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motor function of patients with PD was evaluated by the Unified Parkinson’s Disease Rating Scale [l
(UPDRS 1II). Montreal Cognitive Assessment (MoCA) was used to evaluate the severity of cognitive
dysfunction at rest and in the "on" period of anti-PD drugs, and the serum 8-OHdG and MDA of PD
patients and controls were collected. Pearson and partial correlation analyses were used to analyze the
correlation between the levels of serum 8-OHdG and MDA and MoCA score in PD patients. Univariate and
multivariate Logistic regression analyses were used to analyze the influencing factors of cognitive
dysfunction in PD patients. The efficacy analysis of serum 8-OHdG and MDA levels in predicting the risk
of cognitive dysfunction in PD patients was carried out by using receiver operating characteristic curve
(ROC curve). Results The results of correlation analysis showed that there was a negative correlation
between the MoCA score and the duration (r =-0.241, P = 0.007), Hoehn-Yahr staging (r = - 0.333, P =
0.007), 8-OHdG (r=-0.310, P = 0.000) and MDA (r=-0.291, P = 0.004) in PD patients. The results of
Logistic regression analysis showed that the elevated levels of 8-OHdG (OR =1.335, 95%Cl: 1.137-1.568;
P = 0.000) and MDA (OR = 2.928, 95%CI: 1.676-5.115; P = 0.000) were risk factors for cognitive
dysfunction in PD patients. The results of ROC curve showed the areas under the curve of 8-OHdG, MDA
and their combination in predicting cognitive dysfunction in PD patients were 0.831 (95%CI: 0.761-0.902,
P = 0.000), 0.846 (95%Cl: 0.775-0.916, P = 0.000) and 0.922 (95%CI: 0.878-0.966, P = 0.000),
respectively. Conclusions The detection of 8-OHdG and MDA in peripheral blood is expected to be a
serum marker to evaluate the severity of cognitive dysfunction in patients with PD, and to predict cognitive
dysfunction in patients with PD.

[Key words] Parkinson disease; 8 -hydroxy -2’ - deoxyguanosine; Malondialdehyde;  Cognition

disorders; Oxidative stress; Risk factors; Logistic models; ROC curve
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Table 1.

Comparison of clinical characteristics of patients among PD subgroups and control group

WEEHE b5 Xf B4 (n=50) PDN4l(n=41)  PD-MCI4l(n=47) PDD#4(n=38) xokrFfH PMH
L6 %) ] 1.875  0.599

J 1k 23(46.00) 22(53.66) 28(59.57) 21(55.26)

2 27(54.00) 19(46.34) 19(40.43) 17(44.74)
WL (x5, %) 59.40 + 8.80 62.17 + 11.66 63.00+11.18 60.79 +13.35 1.075 0361
BMI(Z +5,kg/m*) 23.99+3.13 2357+ 273 2424+ 298 24.44+ 3.01 0.641 0.589
ZYEBRIEIM(P,;,P,;) 4] 9.00(6.00,12.00)  9.00(6.00,12.00)  9.00(4.00,10.00)  9.00(1.00, 9.25) 5.623  0.131
SRR M(P,;, P,y) 4E ] 4.00(2.00, 5.50)  6.00(2.00,10.00) 9.50(5.80,15.00)  29.137  0.000
LED(Z +s,mg) 351.61+20.92 362.81+42.72 520.52 +88.70 110.802  0.000
Hoehn-Yahr 53+ M(P,;, P,;) , 9] 2.00(1.00, 2.00)  2.50(2.00, 3.00) 3.00(2.50, 4.00)  34.396  0.000
UPDRSII (% +5, V743 29.17+ 7.96 3291+ 7.57 37.95+ 8.60 11.864  0.000
MoCA (T +5,3F4)) 27.37+ 1.04 22.02+ 1.86 1242+ 396  353.497  0.000
8-OHdG(T +5,ng/ml) 1.62+0.32 1.97+ 0.37 240+ 0.38 2.67+ 0.40 70.622  0.000
MDA (X + s, nmol/ml) 3.39+0.99 4.00+ 0.94 547+ 1.22 592+ 1.17 53.599  0.000

N

R2  PD A WLH AR 0 L L

X? test for comparison of sex, Kruskal-Wallis H test for comparison of education, duration and Hoehn-Yahr staging, and one-way ANOVA for
comparison of others, P 0 B g R X2 KL, 2 2 B R 5 2 Hoehn-Yahr 43 B 19 bE 458 3% FH Kruskal-Wallis HAG 5, HoAx 48 b1 09 3%
PR & )5 253 o PDN, Parkinson’s disease with normal cognitive function, A 4 7% % A 1 3 BE IE % ; PD-MCI, Parkinson’s disease with mild
cognitive impairment, WA 4 AR5 2 BE A I B i s PDD , Parkinson’s disease with dementia, f1 4 % 9 % % ; BMI, body mass index, KRG LED,
levodopa equivalent dose, 72 i€ £ [ % 2457 &t ; UPDRSI , Unified Parkinson’s Disease Rating Scale Il , 4t — A 4= £ % ¥F 4 ik 55 =345
MoCA , Montreal Cognitive Assessment, SRR N HIBE M B 52 5 8-0HAG, 8-hydroxy deoxyguanosine, 8-FR LM S H s MDA, malondialdehyde,

Table 2. Pairwise comparison of indices in each subgroup of PD group
R T LED Hoehn-Yahr 4331 UPDRSII MoCA
2H 5] P 9 L
VAL P{H gl Pl Z {4 P gl P1i qfl PiE
PDN 4] : PD-MCI 4 -2.936 0.003 1.526 0.131 -3.322 0.001 2.259 0.026 16.896 0.000
PDN 4 : PDD 4 -5.191 0.000 11.900 0.000 -5.488 0.000 4.711 0.000 22.531 0.000
PD-MCI4] : PDD 4 -3.028 0.002 10.378 0.000 -3.460 0.001 2.866 0.005 13.757 0.000

PDN, Parkinson’s disease with normal cognitive function, W14 AR5 N AN DI fE IE % ; PD-MCI, Parkinson’s disease with mild cognitive impairment,
A1 45 75955 52 )5 N HI F5 15 ; PDD, Parkinson’s disease with dementia, M 4> 7% 9% % %8 ; LED , levodopa equivalent dose, JE e 22 B 48 %0 5] & ; UPDRS
Il , Unified Parkinson’s Disease Rating Scale Il , 4t — 14 Z% PEM ik 55 =84 ; MoCA , Montreal Cognitive Assessment, 5% 45 ] /R A 1 B4y
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Table 3. Correlation analyses between MoCA score and
each index in PD patients

. Pearson Al ¢ 47 T #5643 B
r{H P1H i P1E
I 12 -0.512 0.000 -0.241 0.007
Hoehn-Yahr 7311 -0.554 0.000 -0.333 0.007
UPDRSII -0.332 0.000 -0.141 0.121
8-OHdG -0.541 0.000 -0.310 0.000
MDA -0.486 0.000 -0.291 0.004

UPDRSII , Unified Parkinson’s Disease Rating Scale Il , %t — M1 4>
FRIR PEA 2 2258 = 364> ;8-0HdAG, 8-hydroxy deoxyguanosine, 8-5%
FW A S, MDA, malondialdehyde, N %

T4 MAEHIEERE KA T BE RE AT R P 2R A B
= Logistic EVEEA Y

Table 4.  Univariate Logistic regression analysis of
influencing factors for cognitive dysfunction in PD patietns

AL b SE Wald x> P{§ ORfi OR95%CI
Bk -0.162 0.382  0.179 0.672 0.851 0.402~1.800
G -0.005 0.016  0.094 0.759 0.995 0.964~1.027
BMI 0.092 0.067 1872 0.171 1.096 0.961 ~1.250
ZHERE -0.073 0.039  3.545 0.060 0.929 0.861~1.003
ikd 0295 0.073 16542 0.000 1343 1.165~1.549
Hoehn-Yahr 7 1.387 0307 20.393  0.000 4.003 2.192~7.308
UPDRSII 0.090 0.026 11.986 0.000 1.095 1.040~1.152
8-OHdG* 0302 0.056 29.013 0.000 1353 1.212~1510
MDA 1223 0223 29.987 0.000 3398 2.193~5.265

#8-OHdG multiplied by 10 was included in the model, 8-OHdG &
LL 10 PR ABEL . BMI, body mass index, & 5 4§ $% ; UPDRSII ,
Unified Parkinson’s Disease Rating Scale Il LG8 — A 4 7R VR
R =3 8-0HAG, 8-hydroxy deoxyguanosine, 8- KA
H ;MDA , malondialdehyde , N &

RSB R K AR ) RIS 5 R R i £ A
NI priRrS Logistic [F1 5 43 #7

Table 5. Multivariate forward Logistic regression analysis
of influencing factors for cognitive dysfunction in PD
patients

Gy b SE Wald x> Pfi ORfi OR 95%CI
it 0.105 0.099  1.119 0290 1.110 0.915~1.347
Hoehn-Yahr 4+ 0.850 0.468  3.303 0.069 2340 0.935~5.855
UPDRSTH 0.060 0.037 2527 0.112 1.061 0.986~1.142
8-OHdG* 0.289 0.082 12450 0.000 1.335 1.137~1.568
MDA 1.074 0285 14256 0.000 2.928 1.676~5.115
g -15.152 3.111  23.717 0.000

#8-0OHdG multiplied by 10 was included in the model, 8-OHdG 3¢
L 10 98 AR . UPDRSII , Unified Parkinson’s Disease Rating
Scale M, 4t — WA 4 #5975 PFAN i 58 =B 43 ; 8-OHdG, 8-hydroxy
deoxyguanosine, 8-FA LA S H ; MDA, malondialdehyde , PN %

5 0A 4 AR I R A A 5 03 A AR IE ST X PD AL AN [
TAHIE 4 EL 388 43 B B 2% B0, 1l 8-OHdG 7K - B 1
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Figure 1 ROC curve of serum 8 -OHdG, MDA and their
combination in predicting cognitive dysfunction in PD patients.
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