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[ Abstract] Objective To observe the alterations in the methylation of brain derived neurotrophic factor ( BDNF) gene promoter
region and its expression level in peripheral blood of Parkinson’s disease (PD) patients, and analyze their correlation in order to
explore the pathogenesis of PD from the perspective of epigenetic regulation. Methods A total of 54 PD patients ( PD group) admitted
to the First Affiliated Hospital of Baotou Medical College from September 2020 to October 2023 were enrolled, and another 51 healthy
individuals who taking physical examination in the hospital during same period served as control group. Methylation-specific polymerase
chain reaction ( MS-PCR) was applied to assess the methylation status of peripheral BDNF promoter, and quantitative real-time
polymerase chain reaction (Q-PCR) was conducted to determine the mRNA expression of BDNF in peripheral blood. SPSS statistics
20.0 was used for data analysis. Depending on data type, ¢ test or Mann-Whitney U test was used for inter-group comparison.

Spearman rank correlation analysis was employed to analyze the correlation between the methylation level of BDNF gene promoter region
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and mRNA expression. Pearson correlation analysis was utilized to analyze the correlation of BDNF mRNA level with the total score,
motor symptom score and non-motor symptom score of unified Parkinson’s disease rating scale (UPDRS). Binary logistic regression model
was built to identify the influencing factors for PD incidence. Results The methylation rate of peripheral BDNF promoter was significantly
higher in the PD group than the control group, and the rate was also higher in the PD patients in mid-to-late stage than those in early stage
(P<0.05). The PD patients exhibited significantly lower expression level of peripheral blood BDNF than the control group, and the
level was notably lower in mid-to-late-stage PD patients than the early-stage PD patients (P<0.05). In PD group, the mRNA level of
BDNF in peripheral blood was negatively correlated with its promoter methylation level (r=-0.928; P<0.001), and the total score,
motor symptom score and non-motor symptom score of UPDRS (r=-0.461, -0.429, -0.298; P<0.05). Binary logistic regression
analysis showed that the methylation status of BDNF promoter was a risk factor for PD (OR=3.887, 95%CI 1.035-14.597; P=0.044),
and triglyceride was a protective factor for PD (OR=0.392, 95%CI 0.155-0.997; P=0.049). Conclusion In PD patients, peripheral
BDNF promoter is abnormally hypermethylated, its mRNA expression is down-regulated, and there is a negative correlation between the
two indicators. It is suggested that abnormal promoter hypermethylation of BDNF may be involved in the occurrence and development of
PD by down-regulating its expression.
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polymerase chain reaction, MS-PCR) [z W K & ; £ 1V
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WFEIK 9.7 wl, AWFFEY G Y5 PCR, K
L IRAE %52 W ( polymerase chain reaction, PCR)
PG 2% BIRAEBEREIEAT H UK . LB IC 4T
WRFEAF . BDNF JEPH s 8l DX H AL 5 1 9 e 91 5 1
ZMOCEk[11], SIS 1,
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11 RNAisoPLUS $ICHM ] i 240 5L RNA |, LIt e 53
TR 5 BCEL A AU WA R B AR, BDNF TP
SHIN B-NBE H (B-actin) 315 HIR A, FH5TR
BT 2 E 1 5 A W X ( quantitative
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Q-PCR IR Z . 56 & PCRIRG A 10 pl; iE
5147 (10 wmol/L) 0. 4 wl; K2 I8 514 (10 wmol/L)
0.4 wl; BH DNA 1 wl; TR AlK 8. 2 wl; 22 =20k
PHG 40 MEFS, T 2R B Bk IS BROIA B
Q-PCR LW 251 95°C A8 PE 5 min; 95°C A8 10 s
55°CiE K 20;72°CHEMH 20, 437 Q-PCR Z55:. AcT
BDNF SR REF, 519751 B-actin 51 HZ % X
WR[12], BDNF fil H 51 4 1 (hitps ://www. nebi.
nlm. nih. gov/) &1t BIYIFHINE 1,
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Primers used in the experiment

Table 1

Product Experimental

Primer Sequence (5 to 3") e method
BDNF-M-F  GTAGTTTTCGTAGGATGAGGAAGC 163 bp  MS-PCR
BDNF-M-R  AATATAAATTAACAACCCCGATACG
BDNF-U-F  GTAGTTTTTGTAGGATGAGGAAGTG 176 bp ~ MS-PCR
BDNF-U-R  TATAAATTAACAACCCCAATACACA
BDNF-F GCGAAGGTTTTCTTACCTGGC 181 bp  Q-PCR
BDNF-R TTACTGGGTCCTGGCACTGA
B-action-F  GGGAAATCGTGCGTGACATTAAG 274 bp  Q-PCR

B-action-R  TGTGTTGGCGTACAGGTCTTTG

BDNF'; brain derived neurotrophic factor; M: methylation specific primers;
F: forward primer; R: reverse primer; U: unmethylation specific primers;
MS-PCR : methylation specific PCR; Q-PCR; quantitative real-time polymer-

ase chain reaction.
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it 2 L (P<0.05;% 2), PD B H it h
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ARIEAT A (10.94+4.52) , R4 Hoehn-Yahr 433145
PD 413543 A4, 12 20 51 (37.0%) , e 0
2H 34 1 (63.0%) ,
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BIfete B b 2% 1 58 2 JE W e b A, B &
BDNF-U 4" H4fAE HIZ50 (1 1) o Geit4 20 2 fk
R, 584 L5304 H SR A Y ) S H Ak
R, e A E R AR A Al B IR
2.3 PD A5xtHASME M BDNF BahFXBAE
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54 5] PD g, 35 4] BDNF 3 3 7 X & 4 H
HAL (11 584 P AL, 24 B4 P EAL) 551 %t
He 18 5] BDNF Ji 2l X & A H 54k (4 658 4 H
Ak 14 R4 B 54k ) , PD 414 & Ifi. BDNF J5 3
T IX AL (64. 8% ) i & = T X4 (35.3%) ,
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Table 2 Comparison of baseline data between PD group and control group (xxs)

Item PD group(n=>54) Control group(n=51) X2 /Z P value
Age(years, x+s) 68.17+8.03 66. 10+6. 48 —1.448 0.151
Gender( male/female, n) 32/22 23/28 2.109 0. 146
FBG(mmol/L, x+s) 5.14+0. 62 5.36+0. 82 1.662 0.108
TG ( mmol/L, x+s) 1.23+0.49 1.47+0. 57 2.291 0. 024
HDL-C(mmol/L, x+s) 1.28+0. 31 1.26+0. 28 -0.225 0. 822
LDL-C( mmol/L, x+s) 2.70+0. 82 3.15+0.79 2.867 0. 005
CHO( mmol/L, x+s) 4.24+0.90 4.70+0. 88 2.623 0.010
ALT[U/L, M(Q,, Q3) ] 19.00(12.75,26.00) 19.00( 14.00,27.00) -1.120 0.263
AST[U/L, M(Q,, Q3)] 19.00( 14.00,24.00) 19.00( 15. 00,25.00) -0.578 0.563
Cr( pmol/L, x+s) 73.91+15. 84 72.08+12.40 -0.656 0.513
UREA(mmol/L, x+s) 6.07+1.86 5.53x1.54 -1.599 0.113
UA( pmol/L, x+s) 309.24+78. 55 320.96+74.70 0.783 0.436
Smoking[ n( %) ] 17(31.5) 18(35.3) 0.172 0.679
Alcohol drinking[ n( %) ] 17(31.5) 11(21.6) 1.318 0.251

PD. Parkinson’disease; FBG: fasting blood glucose; TG triglyceride;

HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein

cholesterol; CHO; cholesterol; ALT; alanine aminotransferase; AST: aspartate aminotransferase; Cr: creatinine; UA: uric acid.

M A& Hoehn-Yahr 732 25 5l PD 2143y 5
PD ZH(1~2.5 %) Firhe il PD 2H(3~5 9¢) , 20 14
HA PD B, 9 Il BDNF Ji 3 F X & A4 H 34k
(2 A Ak, 7 138 7 B JE AR ) 5 34 91 v g 1
PD #3526 9l BDNF i3 86 F X & A= 4k (9 14
Se4 B4R, 17 19 4 64k ), i 1 PD 4
(76.5% ) #1& 1. BDNF Ji 27 X H 5 fb % 17 1
PD 41 (45.0%) , 22 5% A G T 2% 5 L (X* =5.469,
P=0.019),

200 bp
100 bp

UM Marker
m I I I I

El1 MS-PCR i%#&ill BDNF EE B3 F X REURTE
TR g MR R AL P K B
Figure 1 Agarose gel electrophoresis of methylation status
of BDNF gene promoter region detected by MS-PCR
MS-PCR: methylation specific polymerase chain reaction; BDNF: brain
derived neurotrophic factor; U: non-methylation specific

primers-primers; M : methylation specific primers.
2.4 PD A5XRASMNEIM BDNF mRNA FRikkF
253
Q-PCR 4541 4ME 1fi. BDNF mRNA 357K,
25 B, PD 3 ZME I BDNF 23k 7K T X6 R
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M(1.05£0.43) ], Z R A G2 L (1=2.292,

P=0.026),
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HAE A dE W AL 4, 45 41 A1 A i BDNF mRNA
FEKIK 43 58 (0.30+0.09) . (0.72+0.22) Fi
(1.38+0.29), =4l lLE, ZRARIT¥E X (Z=
45.610,P<0.001) , Spearman FAHICIESMHT 7%, PD
21 BDNF JE[R 5 2h 7 X H SRR S 5 3 mRNA &35
IR 2[RI AE B 3 TR E (r=—0. 928, P<0. 001)

2.6 PD #E&E5MEIM BDNF EE mRNA FRikkE
5 UPDRS 4 B9tHX 1%

Pearman *H%%*ﬁﬁﬂt PD & 4N Il BDNF
mRNA % ik /K 5 H: UPDRS & ¥ 4>, UPDRS iz
e ARIT4)  UPDRS 3R 42 SlE R 1T 73 7 7 A ¢
(r=-0.461,-0.429,-0.298;P<0.05; & 2) .

2.7 It logistic V35347 PD & £ FMME &

DI B PD S AR & DA B AR IR L TG,
LDL-C,CHO 4} 1. BDNF Ji3 ) 7 X Ke b IR 2
FH mRNA RIEKFER RN A=, #1700
logistic B 5943 %7 . rH%EF BDNF 2 X B L4k fk
B2 PD RGN E TG J& PD & 143 A
R(#3),




MR ZARLZONEPRZGE 200544 28 H 5524 % %54 Chin ] Mult Organ Dis Elderly, Vol.24, No.4, Apr 28, 2025 - 269 -
2
[ =]
g : = r=-0.298
g = 2 20 e P=0.028
5 2 = o o
@ B, ] . °
= g & 15ree*® © ®
3 - = ° . .
2 . 2 ° .
g o __ 00 o
=9 9 5F o_ oo
=) E w: e ® .o
0 1 1 1 1 1 g 0 I I I I 1 =S I 1 1 1 1
0.5 1.0 1.5 20 25 o 0.5 1.0 1.5 20 25 g 0.5 1.0 1.5 20 25
BDNF mRNA expression level BDNF mRNA expression level = BDNF mRNA expression level
A B C
2 PD ##&SMNE M BDNF EE mRNA RixkF 5 UPDRS 4 918 X 1%
Figure 2 Correlation between mRNA expression level of BDNF gene in peripheral blood and
UPDRS scores of PD patients
A; BDNF mRNA expression level and UPDRS total score; B: BDNF mRNA expression level and UPDRS motor symptom score ;
C: BDNF mRNA expression level and UPDRS non-motor symptom score. PD: Parkinson’s disease; BDNF; brain derived
neurotrophic factor; UPDRS: unified Parkinson's disease rating scale.
&3 T logistic @A 54T PD % & KR40 E =
Table 3 Binary logistic regression analysis of influencing factors of PD
Factor Variable assignment Wald X* OR 95%ClI P value
Gender Female=0, Male=1 0.576 1.400 0.587-3.339 0.448
Age Continuous variable 0.211 1.015 0.953-1.080 0. 646
Triglyceride Continuous variable 3.869 0.392 0. 155-0.997 0.049
Low-density lipoprotein cholesterol Continuous variable 1.172 0.559 0.195-1. 601 0.279
Cholesterol Continuous variable 0.122 0. 842 0.321-2.209 0.727
BDNF methylation status Demethylation=0, Methylation= 1 4.044 3.887 1.035-14.597 0.044
Expression of BDNF mRNA Continuous variable 0.170 0.783 0.245-2.499 0. 680

PD: Parkinson’s disease; BDNF: brain derived neurotrophic factor.
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Il BDNF mRNA Rk AR T X IRA, 5 F iR 5
ER AL, AW, Pearson #H 56 P 43 #r 45 SR
7%, BDNF % [H mRNA £ kK5 PD B H A
UPDRS &34 UPDRS iz gl itk & UPDRS ki 5
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Huang %[mﬁﬁﬁféﬁﬁf*ﬁggﬁ, B PD & I HPAR B35
A1E I BDNF /K5 H UPDRS T2 fAHSe, #F—
A HRYE Hoehn-Yahr 43 % PD & A7 0 20, A8
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KEBEE PD A1 19 2F e 1 2 s A AR, 3
AHEWG AT PD A I AR ™ 8RR BE | Wy L
TS VAR RS 2540

g LTR , PD A A1E I BDNF J sh 7 X 2 5%
W AL BDNF JE[H mRNA 235 T8, P& 17778
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B AME I BDNF mRNA 23k /K5 Hlfs PRAE IR T
SHFEAE SR SC ; BDNF J5 3l X 9 FH R AR S 2 PD
RIRWSG R 2, i — 2 HEN, BDNF 5 3+ X 57
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