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[Abstract] Objective To study Analysis of the Correlation between serum IGF-1, TNF-a and cognitive
impairment in patients with Parkinson’s disease. Methods One hundred and eight patients with PD admitted to
the Affiliated Hospital of Xuzhou Medical University from December 2019 to June 2021 were selected as the PD

group, in addition, 68 healthy patients who underwent physical examination in our hospital during the same period

DOI:10.12083/SYSJ.220241

KRB 2022-03-02 AXHE HEE

ARSCE|RIER RGN AT IRt D R 2. IS IGF-1 &2 TNF-o/K-F-5 A8 ) (82 AT fig
BRI ASCPE LT ], v S 2R Akt , 2022, 25(5) : 545-551. DOI: 10.12083/SYSJ.220241

Reference information: WU Han, LI Zhen, LI Zeheng, ZU Jie, XU Chuanying, CUI Guiyun. Correlation between
serum levels of IGF and TNF-o and cognitive impairment in patients with Parkinson’s disease[J]. Chinese Journal
of Practical Nervous Diseases,2022,25(5) :545-551. DOI: 10.12083/SYSJ.220241



* 546

v ] 52 F A ARG A Ak 2022 4F 5 H 45 25 #2555 ] Chinese Journal of Practical Nervous Diseases May 2022, Vol.25 No.5

were selected as the control group. All PD patients were assessed for severity of cognitive impairment using
MMSE, MoCA scores and for severity of motor impairment using Hoehn-Yahr stage and UPDRS Il scores. The
PD group was divided into PD-NC, PD-MCI and PDD based on the diagnostic criteria for MDS. The PD-MCI and
PDD groups were defined as the PD-CI group. Bivariate correlations were evaluated in order to assess correlations
between IGF-1, TNF-a, MoCA, MMSE, UPDRS [l scores, disease duration and years of education. Binary
Logistic regression analysis was used to find the influencing factors for the occurrence of cognitive impairment in
PD patients, and ROC curve was drawn to analyze the value of serum IGF-1 in diagnosing the occurrence of
cognitive impairment in PD patients. Results There were no significant differences in age, gender, years of
education, BMI, smoking, drinking, or hypertension between the PD and HC groups (P>0.05), and serum TNF-«
was significantly higher and IGF-1 was significantly lower (P<0.001). There were significant differences in IGF-1
levels among the subgroups in PD patients (P<0.001), and no significant differences in serum TNF-a (P >0.05).
Serum IGF-1 was positively correlated with MMSE and MoCA in PD patients (P<0.05). After adjusting, the above
associations remained significant (P<0.001). IGF-1 and TNF-a were negatively correlated (r=—0.591, P<0.001),
but there was no correlation between TNF-a and MMSE or MoCA scores (P>0.05). Binary Logislic regression was
used to analyze the risk factors of cognitive impairment in PD patients. The results showed that longer disease
duration, shorter years of education, and low levels of IGF-1 may be risk factors (P<0.05). The ROC curve
showed that the AUC of serum IGF-1 for the diagnosis of PD with cognitive impairment was 0.711 (P<0.05), and
the threshold value was 111.50 pg/L, corresponding to a sensitivity of 70.9% and a specificity of 69.0%.
Conclusion Serum level of IGF-1 is associated with cognitive impairment in PD patients, and low level of IGF-1
is a risk factor for the development of cognitive impairment in patients with PD. Serum TNF-a level did not
correlate with cognitive impairment severity. Serum IGF-1 may be a biomarker for cognitive impairment in PD.
[Key words] Parkinson’ s disease; Cognitive impairment; Insulin-like growth factor-1; Tumor necrosis

factor-o; Inflammation
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Table 1 Comparison of clinical data and serum IGF-1 and TNF-a levels between HC group and PD group

Wi HC 2 (n=68) PD 2 (n=108) 171 X H P
i 63.68+7.50 65.80+8.15 —1.732 0.085
TR () 39/29 0.055 0.815
ZHEHER/a 9(9,12) 9(6,12) —1.306 0.192
BMI/(kg/m®) 24.10+3.17 24.39+2.99 —0.617 0.538
WM [ n (%) ] 14(20.59) 18(16.67) 0.431 0.511
Pt [n(%) ] 12(17.65) 14(12.96) 0.727 0.394
R IME (%) ] 16(23.53) 29(26.85) 0.242 0.623
IGF-1/(pg/L) 129.21+21.12 107.54+16.48 7.192 <0.001
TNF-a/(ng/L) 36.78+9.62 54.05+9.44 —11.685 <0.001
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Figure 1 Comparison of serum IGF-1 levels between HC

group and PD group, ,” P < 0.001

2 HC#5PD4AHATNF-a/kFELLEE,™P < 0.001
Figure 2 Comparison of serum TNF-alevels between HC

group and PD group, P < 0.001



* 548

v ] 52 F A ARG A Ak 2022 4F 5 H 45 25 #2555 ] Chinese Journal of Practical Nervous Diseases May 2022, Vol.25 No.5

2.2 PD-NC.PD-MCL.PDD A& #ILEE  PD-NC.
PD-MCI.PDD ZH [a] 4% 2 50 . BMI AR s AT s
IR B TNF-ofll UPDRS- T ¥4 (SGHH) 22 S 3470

Giibae i L (P>0.05) , %2 2L F 4 B . MMSE ¥4 |
MoCA PE43 IGF-1 B EFRAL, Z 5 WA ST 2#E &
(P<0.05), WL522 & 3~4,

%2 PD-NC.PD-MCL.PDD Al K4F4E R M1 7E IGF-1. TNF-a/K F L5
Table 2 Comparison of clinical data and serum IGF-1 and TNF-« levels between PD-NC,PD-MCI and PDD group

ESES PD-NC 21 (n=29) PD-MCI# (n=53) PDD 4 (n=26) FIx*MH P1E

s 64.59+7.04 65.77+7.92 67.19+9.73 0.697 0.500
(B Z) 19/10 27126 14/12 1.653 0.438
ZHE TR a 10.0(9.0,15.0) 9.0(6.0,12.0)° 8.0(6.0,9.0)" 11.403 0.003
BMI/(kg/m®) 24.06+2.31 24.66+2.66 24.22+4.15 0.436 0.648
IR n(%) ] 6(20.69) 9(16.98) 3(11.54) 0.832 0.706
R (%) ] 3(10.34) 7(13.21) 4(15.38) 0.393 0.932
(%) | 7(24.14) 15(28.30) 7(26.92) 0.189 0.959
iR a 4.0(2.0,5.0) 6.0(4.5,9.0)" 6.0(5.0,10.0)" 17.392 <0.001
H-Y 4340 2.5(2.0,3.0) 3.0(2.5,3.0) 3.0(2.5,4.0)° 6.486 0.039
UPDRS- I #-4) (338 /43 41.41+12.99 48.19+18.12 50.27+16.96 2275 0.108
MMSE $E43/43 28.17£1.20 25.25£2.17" 16.81+3.88"44%  153.221 <0.001
MoCA FE43/43 26.97+1.09 20.3243.13™ 11.38+2.59"4%%  246.895 <0.001
IGF-1/(g/L) 116.62+16.59 106.59+16.87° 99.33+9.76""* 8.851 <0.001
TNF-a/ (ng/L) 52.01+6.98 54.56+10.29 55.29+9.98 0.978 0.379

H: 5 PD-NCAlbE:, P <0.05,"P < 0.01,” P <0.001; 5 PD-MCI4l Lb3s¢, “P < 0.05,%*P < 0.01,%**P < 0.001
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Figure 3 Comparison of IGF-1 levels between PD-NC,
PD-MCI and PDD group
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Figure 4 Comparison of TNF-a levels between PD-NC,
PD-MCI and PDD group
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2.5 MiFIGF-1i2E PD & AT EERERS A ROC B4 111.50 we/L, REEEH 70.9% , 55 5 B h 69.0%,
#gk 2 IGF-112 PD SN rty LIRS,

ROC HfiZk , 25 R s | 135 IGF-112 K PD &I k12

AE % 3 1 AUC 24 0.711, 95% CI 0.596~0.827, P= 3 iTig

0.001, I35 IGF-11i2 W1 PD & 30\ A1 ) BE 5% 75 1 ) INHIZDBERE RS AE PD AR & 0 1) &0 RS (R A

%3 PDAIGF-1.TNF-a5IGKIEIRIITE X ED 17
Table 3 Correlation analysis of IGF-1 and TNF-a with clinical data in the PD group

(G-I IGF-1(fF I . BMI. 52 TNFo TNF-o (- . BMI. 52 2
AR B 4P adjusted) BB adjusted)
r P{a r{H P1H ri P1H r P{E
AR 0.129 0.184 - - —0.105 0.279 - -
ZHE TR 0.030 0.756 - - —0.072 0.461 - -
BMI 0.064 0.509 - - —0.062 0.526 - -
P —0.183 0.057 —0.212 0.030 0.006 0.950 0.037 0.710
H-Y 4331 —0.137 0.158 —0.129 0.190 0.022 0.825 0.011 0.913
UPDRS- Il #£43 —0.119 0.220 —0.149 0.128 0.113 0.244 0.138 0.161
MMSE 343 0.307 0.001 0.337 <0.001 —0.044 0.654 —0.067 0.499
MoCA ¥E43 0.357 <0.001 0.386 <0.001 —0.022 0.822 —0.039 0.692
TNF-a —0.552 <0.001 —0.540 <0.001 - - - -
F4 MiFIGF-17KF 5 PD B35 I\ IHEEFERSHE X MR — T Logistic B /3547
Table 4 Binary Logistic regression analysis of the association between serum IGF-1 levels
and cognitive impairment in PD
SH R Logistic [ Z N Logistic [1]
OR(95% CI) Py OR(95% CI) P
Ay 1.025(0.973,1.081) 0.350 - -
PR (H ) 1.761(0.728,4.262) 0.210 - -
BMI/(kg/m*) 1.054(0.911,1.220) 0.479 - -
St /a 1.315(1.101,1.571) 0.003 1.275(1.051,1.547) 0.014
ZHE R a 0.795(0.692,0.913) 0.001 0.799(0.683,0.933) 0.005
H-Y /3% 2.060(1.061,4.000) 0.033 - -
UPDRS-MFE343 1.029(1.001,1.058) 0.044 - -
IGF-1/(pg/L) 0.950(0.922,0.979) 0.001 0.951(0.920,0.982) 0.003
TNF-o/ (ng/L) 1.033(0.986,1.083) 0.175 - -
30 30 ° .
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L o2 ° L ® g ...
& 207 & 20 —_ e o ;.":
(:)]0- ° ..’.o §10_ ::.:. o. ® ... k
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Figure 5 Scatter plot of correlation between serum IGF-1 Figure 6 Scatter plot of correlation between serum TNF-a

level and MoCA scores in patients with PD level and MoCA scores in patients with PD
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Figure 7 Scatter plot of correlation between serum TNF-a

level and TNF-a level in patients with PD
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Figure 8 The ROC curve of serum IGF-1 for the diagnosis
of PD-CI
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caspase-9 IR, FF IR ZE T LT .
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SR I S5 240 R 1 S AR AT S I 40 BTG A, 3 3K
TNF-o S5 (2 R TR, 5 2 U I RE 2T 2k 1 4y
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FEZRGE S IR TRE T, INE PD SR (e B
Ak, SR, ASHF5E PD-NC . PD-MCI % PDD 4 IfiL i
TNF-auf{) K Hedse % 30, 3 2H 18] 1L 35 TNF-a /K TC
25, HAMSeE 41 R TNF-a 5 PD 5 1Y
MMSE & MoCA 1543 JC i 35 A0 G 1 , A& T 455 |
BMI J 32 2 65 A BRAE PR 2 5 JLAHSCHEAT RN B 28 R
TEAHFSE 51T I35 TNF-a7K -5 PD BB 3 A A1)
RE R ASAH G , HORNBEAE M P4l PD AR A ) B
T AL AR 4 . TNF-o S5 28 P4 it PR 7 7] R
HZWS 5T PD X PR LG, TS5 A A ™
HEREMXRB/N . TNF-o 5 R PER 76 PD B E A
HITI RE R AT 4 A e J v BT 43 Y 1) ) €0 RN A o
E—2 & AN AW ST K BRI 4 AR AR I
IGF-1 7K V-5 TNF-o/K - 52 1 3 00 R 56, AE R HE T 4R
% BMIFISZ & ER)G , —H MR B3, YUAN
S5 MPTP 755 /)N BRUE 0T 48 B 48 1k 2 0, 36 3ok
RT-PCR #il & Bi/)N B8 5t X A 4 A~ TNF-o | IL- 18
ZEmRNA 5 B, N % 25 7 IGF-1 A 5 2 k-
& mRNA [ &A%, IGF-1 5 TNF-o A S A7 AE FH 6
W8, 5% I TGF-1 38 1 PI3K/Akt 15 5 1£ S fr 8 45
GSK38, Mg fk 1Y GSK3 @ Al i 1o 8 176 e s 2 e . b
NF-k B i}, 2 5L RAE SRR, 77 A2 TNF-a S 4 5
211 S Ry G = W S RNe 1S B

H if [ P AMEEAT 1135 IGF-1 5 PD-CLAHEWFSE 1
il ., AR E A2 H ROC £ &, PD-CI 4 1l
5 IGF-1 K7 F PD-NC 41, IfiL35 IGF-1i2 W7 PD 459
INHIZNRE R RS9 AUC My 0.711, P<0.05. IfiL{# IGF-1
LW PD A AN I BE B AT A9 B{E A 111.50 g/, R
T R 70.9% , F¢ 5 R 69.0% , B I 3 1IGF-1 X}
PD-CLZWr B AT — & W 52 AN, X4 -8 LT 1GF-1
AR T AR RWHE R, A B 22 PD & A7 e N
R RERRS .

AT FEEA L Z AT R EREAR R/,
S E OIS, ELUR T TR SR AN B B B I3 1IGF-1
TNF-a SIANHIDIREBE G R A SRS R . ARSI it
— Y RAEA TR A TS, I e SR S I A i
PERFFE I — 2R I3 IGF-1 S A 0E S04 fR B
INFI I BERE AT A BL -
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