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R4 A v R LTS miR-497-5p, FGF2 il BDNF £k K FEY
AN D) RE B ht vy A1 5GPk

AT, &R, kB, wEE (RIUTHHIXREBHZNERE, I 430400 )

i E: BR HKALFHID RNA (micro RNA, miR ) -497-5p, mif4mmp s KB -2 (FGF2) | mRMAPZ TS
BF (BDNF) KF5taadksm (PD) BhiAmh b £ 4, Fik IR 202254 A ~ 2024 4 4 A X5 4
RARKESETT 4 PD %4 86 4 (A4 ) LAk RikAeE 604 (xFfdan) , KA FEu LRS84 R~ (RT-qPCR )
M T drF miR-497-5p K-, KA BB S JE R X B ( ELISA ) % f2 7 FGF2, BDNF 7K-F; Spearman 4 #7 fz # miR-
497-5p, FGF2, BDNF K -F 15 245 4] RiksmiftE & & (MoCA ) #948X 14 ; Logistic 247 % " PD & % 5f K ik %= ) f
FEAFeg B &5 %R TAE4EAE (ROC) w49 #7 fo i miR-497-5p, FGF2, BDNF &t PD & # 5t L ik Jo ) 4L FE AF 69 9
B, Z5R  BFR A F miR-497-5p (2.73£0.67) &xK-FEx B (1.04+034) 48 B F I, R4 FGF2
(1.94+0.45 ng/ml ) . BDNF (8.31+2.44 ng/ml) & ik K-F 52t mEaark (2.71 £0.69 ng/ml, 12.81+3.07 ng/ml) £
EWAK, E2FAAG%TFEL (=17977, 8.161, 9.850, 3 P<0.05) . & miR-497-5p 5 MoCA 7% £ fi #a % (r=
-0.331, P<0.05) , FGF2, BDNF /K5 MoCA #4 ZE48% (7=0.404, 0.361, 3% P<0.05) . ikfed) GLREAFLL0mAL
miR-497-5p /K-F B % & Fiksngh i % 40, FGF2, BDNF /K-F. MoCA #F % B F /& Tikdmth i B, £F BA %t
FEL (22350 ~ 11.792, ¥ P<0.05) . PD &FJmA2, ik miR-497-5p & PD & # kFe ) AL S A3 69 &1 B & (Wald
=4.712, 5704, 3 P<0.05 ); MoCA #%-. 3% FGF2, BDNF % PD % A 4o 2/ 46 [ #6412 37 B & ( Wald y'=4.499, 5.556,
5217, 3 P<0.05) . foi% miR-497-5p, FGF2, BDNF =& B:A%t PD & # 5F K iksn o L FEAF# AUC (95%CT) , s
F# T 4w, fiF miR-497-5p, FGF2, BDNF = # B4 431 PD & & 5F L ik Jn o 48 [ A3 69 94 W 2 Bk T S 00347 17
EFAA %I FENL (222279, 2236, 2.123, ¥ P<0.05) , &if & miR-497-5p 7+ & . FGF2, BDNF AK-FBik 4
1% PD & 5t K ik ) RETE AT 09 MUFe3E Ao, = B 3 A-%F PD B4 I KA Jo o AR I T 695 T AL 44T -
KA AR BUIMEBEIRLIR -497-5p; IUEFAEANMAE R T <25 IIEPE M2 SR N DT RE RS
RESES: R744.8 XEIREG: A XEHRS: 1671-7414 (2025) 04-121-06
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Abstract: Objective To investigate the relationship between serum levels of micro RNA (miR)-497-5p, fibroblast growth
factor-2 (FGF2) and brain-derived neurotrophic factor (BDNF), with cognitive dysfunction in Parkinson’s disease (PD) patients.
Methods From April 2022 to April 2024, 86 PD patients (study group) treated in Wuhan Xinzhou District People’s Hospital
and 60 healthy individuals (control group) who underwent physical examination in Wuhan Xinzhou District People’s Hospital
were selected. Serum miR-497-5p levels were determined by real-time quantitative polymerase chain reaction (RT-qPCR), and
serum FGF2 and BDNF levels were measured by enzyme linked immunosorbent assay (ELISA). Spearman was applied to
analyze the correlation between serum miR-497-5p, FGF2, BDNF levels and montreal cognitive assessment (MoCA score).
Logistic analysis was applied to analyze the factors influencing cognitive dysfunction in PD patients. Receiver operating
characteristic (ROC) was applied to analyze the diagnostic value of serum miR-497-5p, FGF2 and BDNF for cognitive
dysfunction in PD patients. Results The serum miR-497-5p (2.73 + 0.67) expression level in the study group was obviously
increased than that in the control group (1.04 +0.34), while the expression levels of FGF2 (1.94 + 0.45ng/ml) and BDNF
(8.31 £ 2.44ng/ml) were obviously reduced than those in the control group (2.71 + 0.69ng/ml, 12.81 + 3.07ng/ml), with significate
differences (=17.977, 8.161, 9.850, all P<0.05). Serum miR-497-5p was negatively correlated with MoCA score (=—0.331,

P<0.05) , while FGF2 and BDNF levels were positively correlated with MoCA score (7=0.404, 0.361, all P<0.05). Cognitive
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dysfunction group had significantly higher disease duration, FGF2, BDNF levels, and MoCA scores than the cognitively normal
group.The course of disease and miR-497-5p levels in the cognitive dysfunction group were obviously higher than that in the
normal cognitive function group, FGF2, BDNF levels, and MoCA scores in the cognitive dysfunction group were obviously
lower than that in the normal cognitive function group (=2.350 ~ 11.792, all P<0.05). The course of disease and serum miR-
497-5p were risk factors for cognitive dysfunction in PD patients ( Wald y*=4.712, 5.704, all P<0.05) , while MoCA score,
serum FGF2, and BDNF were protective factors for cognitive dysfunction in PD patients ( Wald x’=4.499, 5.556, 5.217, all
P<0.05) . The AUC and sensitivity of the combination of serum miR-497-5p, FGF2, and BDNF in PD patients with cognitive
impairment were higher than those of individual diagnosis. The diagnostic effect of the combination of miR-497-5p, FGF2, and
BDNF in PD patients with cognitive dysfunction was better than that of individual diagnosis, and the differences were statistically
significant ( Z=2.279, 2.236, 2.123, all P<0.05) . Conclusion Elevated serum miR-497-5p level and decreased FGF2 and
BDNF levels can increase the risk of cognitive dysfunction in PD patients, and the combination of the three has good diagnostic
value for cognitive dysfunction in PD patients.
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M4 75975 ( Parkinson’s disease, PD) £k T-&
AR M2 RGBT, B Z e AT
RAEZBESHNIE RS . NI B SFE Ak
DI MERR B A . AR PR ThRERE AT . AT REkE
AR SRER U2 BFSE B PD AR AR L)
REFRARAUPLA AL, R ieie . 2R
R B 52, oA R B P25 T B0 2 e by i
PR IE NN, BB R R BEAy A g B, T
FFRINFIIRERE RS ) PD S I R R A 2%,
DALt B EAE ,  Ti REA T IS W T AT A A
FRERNE R Y, HIL ST T2 8 PD 9t &
INFI ) BE BRSO i A R S

/N RNA (microRNA, miR) A ¥ Z M5
SIEES SR TR, b miR-497-
5p Z IR TSR, 52 gi g
A, Z5R1 PD 7N B4 Rl 2R 1 P
WA e A I -2 (fibroblast growth factor-2,
FGF-2) XTHiki N 2 UL R GE 0 & B MYEfe By s %
YEH, JF 025 2R 558 it sl 2ot r=A: i m 1,
ki 5 P #2598 37 7 (brain-derived neurotrophic
factor, BDNF ) fA7E THHRMAE RS, Al 52/
FS A T AR PR R E
AR, SHa R EDIAE T, Rt
UL, miR-497-5p, FGF2, BDNF 7 £ Fl#ill 2505 1)
KA RSB REEEEEN, BATIER FExT
PD & F A DI fE B fi- H W2 W 0 A DG e 4520
I A BF 58 4R 5% 1M 7% miR-497-5p, FGF2, BDNF
5 PD BFINHMTIRERE A OC R, i PD B AA
DIRgpar G RIZWiHR LS %
1 MREFZE
1.1 ARt % BEHL 2022 4F 4 H ~ 2024 4F 4 ik
DTN IX N BB BEyay 7% PD R 86 141 (fF5R4l ),
VA4 5], Lotk 42451, A% 58 ~ 73(65.94 +5.97 )%

PEFR IR AAS A (R A 60 191] ( XFHRZH ) , 534 32 431,
Lk 28 ], AEE 56 ~ 74 (6537+6.18) %, MW
5 B AR A FPEAL 5 % ( Montreal cognitive assess-
ment, MoCA ) P¥43 ®B-8F 5 2 43 A i o fik b i
ZH (MoCA PE4F <26 43, n=51) SiNAIThREF 41
(MoCA ¥F43= 26 4, n=35) . AbiE: OfFE
PD BWikrifE ¥ QA BN ES; OIRKR
BoeEE, HEBRbRE: ORI ek g, @&/
T . A B EtEE . TR DIRERERS; B4k
KN PD; @ARBETEMEFAAT ; ORI
MINRERI 25, AR AT 2t (/B3
S XZYYLL-2022001 ) .
12 BEL5XA  TRIzoEF|(15596026CN, Thermo
oNE)) , EE SRR & (K1691, Thermo A ] )
Talent ¢ AR & (FP209, dbat RARATFR
O8] ), SERFHOEE B PCRAY( 7500 F5, ABIAF] ).
13 F#&
1.3.1 GORMGAE . WENFTEX 2R R ETE 5L
( body mass index, BMI ) | 4% | 2 E K- L.
P IR SR | R A IR S L BE DR S L WA L RIS E L
1.3.2 Il 74 miR-497-5p, FGF2, BDNF /K “F-ill 5 :
FAEWFFEXT G 25 JEFR K INL Sml, 4 000 r/min £5.0> Smin
1533 R MWEEEAE T —20°CARIE R A ; 1% miR-
497-5p KR FHSEIF 9O IR Gl ). (RT-gPCR )
PEATIE , RIS M RNA, 2505555155 cDNA,
AT PCR P44, B I F iE 51 4 45 04 ], Premix
S5il, cDNA2pl, ddH,0 #M5F 101, TASEAA R
90°C 25s, 8144 90°C 7s, 55°C 50s, HEAT 30 IMIEER,
LLU6 MNZ, 2% B85 miR-497-5p Kk,
miR-497-5p |+ i 5| ¥ 5-CCTTCAGCAGCACACT-
GTGG-3’, Fiif5l¥: 5-CAGTGCAGGGTCCGAGG-
TAT-3% U6 FiiE5 4 5°-CTCGCTTCGGCAGCACA-3,
T#en1Y): 5°-ACGCTTCACGAATTTGCGT-3, Ifil %
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FGF2, BDNF /K- M5 o2 e BfHC: ( ELISA)
HEFFINE

1.4 gt F o4 Bk SPSS 25 b, 11
B n (%) Fom, PR EERA 2 B8, 7576
IESRRTHE TR, LI £ ArifE2s (s ) F0R,
W 2 8] Fb 38 R ¢ /2 56r . Spearman 43 #T 1MLV miR-
497-5p, FGF2, BDNF /K-¥-5 MoCA P43 HAH 1
Logistic 43 #75% M PD £ # Jf & I\ 01 T fig e 111
2, ZiE TIEEE (ROC) LR/ I 7 miR-
497-5p, FGF2 fll BDNF X} PD 8 # Jf & A %1 9y g
RERFIIZ W, P<0.05 NS EA G H¥E X,
2 #R

2.1 AFRAL5 2 BLE 7% miR-497-5p, FGF2, BDNF
KFrE WK 1 SXTHRAAELE, WS INYE miR-
497-5p FikKF- 1 R, FGF2, BDNF Rik /K-
WERL, ZREAGRIFE (3 P<005) .

22 iNkn3h R IE AR f 7k miR-497-5p, FGF2, BDNF
K-F 5 MoCA #4648 X M4 il 1L Spearman

A3 BT 0 T RE B i 40 1L 35 miR-497-5p 5 MoCA
Iy A% (,=—0.331, P<0.05) , FGF2, BDNF
K5 MoCA P43 IEAH G (1=0.404, 0.361, 3%
P<0.05) .
x 1 MRASIELAEREMF miR-497-5p, FGF2,
BDNF 7K F L8 (xts )
i BRoE4l (n=86) RHER4L (n=60) ff  P{H

miR-497-5p 2.73+0.67 1.04+0.34 17977 <0.001
FGF2 (ng/ml) 1.94 £0.45 2.71+0.69 8.161  <0.001
BDNF (ng/ml) 8.31+2.44 12.81+3.07 9.850  <0.001

23 NI AR IR AR A ) A dm T AR EE AE s R TOA A
oo WL 2.0 NI RE RS LSO S R I H 4Lk
B, BMI, 4R, ZHE K. milEL . mgI
JE S OMEIRAE R . W L R E S LR, 22 R TG
FERE S (3 P>0.05) 5 INFIDIRERERF AR . I
1 miR-497-5p kK- 2 = TN DI REIE # 4,
FGF2, BDNF /K3F. MoCA P4 i K T AT fE
B, ZRHEA%1FE L (#P<0.05) .

*x2 INENThEERERS A SN MTNEEE B AIGRER [xts, n (%) ]
TiH n IHIHRERERGA (n=51) WHITIBRIER 4L (n=35) P P{H
el B M 28 (54.90) 16 (45.71)
0.701 0.402
/) 23 (45.10) 19 (54.29)
BMI (kg/m”) 24.86 + 1.74 24.71+1.98 0371 0711
(%) 66.04 + 5.84 65.80 +5.69 0.189 0.850
ZHBEKFE (4F) <6 49 29 (56.86) 20 (57.14) 0.001 0.979
>6 37 22 (43.14) 15 (42.86)
e (4F) 541+1.38 474+ 1.17 2350 0.021
=1 £ 3l 19 (37.25) 12 (3429)
0.079 0.778
55 32 (62.75) 23 (65.71)
TG AR H 14 8 (15.69) 6(17.14)
0.032 0.857
x n 43 (84.31) 29 (82.86)
DR s Ho025 16 (31.37) 9 (2571)
0322 0.570
T 6l 35 (68.63) 26 (74.29)
e £ on 14 (2745) 8 (22.86)
0.230 0.631
T 64 37 (72.55) 27 (77.14)
i} H 18 11 (21.57) 7 (20.00)
0.031 0.861
T 68 40 (7843) 28 (80.00)
MoCA 43 (/1) 19.84 +3.91 28.14+1.71 11.792 < 0.001
miR-497-5p 3.04+0.54 228046 6.801 < 0.001
FGF2 (ng/ml ) 1.68+0.43 232+049 6.405 < 0.001
BDNF (ng/ml) 6.61£237 10.79+2.52 7.831 < 0.001

24 ¥vaPD & FHiNkmpiEF R E 54 LU

PD H SR IF AN RE AT g A i, LU
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MoCA ¥ 43 IfiL ¥ miR-497-5p, FGF2, BDNF }y
AAS R AT Z R T, 45502 3. R PD &
FHRFE . I miR-497-5p /K42 PD M # NI AE

FERFA GRS 2, MoCA PF4). IfiiE FGF2, BDNF
JKFSE PD B INAITNREFE I A R &, 253 H
B EL (¥ P<0.05)

x3

0 PD BEINANINEEPERT Logistic ZE R DT

FS B SE i Wald & P OR & 95%CI
s 0.638 0.294 4712 0.030 1.893 1.064 ~ 3368
MoCA 74y -0.819 0.386 4.499 0.034 0.441 0.207 ~ 0.940
miR-497-5p 0.924 0387 5.704 0.017 2.520 1180 ~ 5.380
FGF2 -0.559 0237 5.556 0.018 0.572 0.359 ~ 0910
BDNF -0.263 0.115 5217 0.022 0.769 0.614 ~ 0.963

2.5 2% miR-497-5p, FGF2, BDNF % PD & #
I K N dn 2 BE T AT 6 45 T A
7% miR-497-5p, FGF2, BDNF Bt 4 i2 W PD & &

W24 IR 1, I

I RN DI ERE TR AUC (95%CL) , U &5

THMZW; —FHBEG X PD BEIF I RE R
FHIWIRCRIET sy, 2R BA%AE L
(Z=2279, 2236, 2.123, ¥ P<0.05) .

x4 3% miR-497-5p, FGF2, BDNF Xt PD S2# & NI eEFERS RIS BTN E
HE AUC Hbi 95%CI HUREE (%) PSR (%) ABAREK
miR-497-5p 0.804 253 0.708~0.901 80.39 85.71 0.661
FGF2 0.805 2.09 ng/ml 0.707~0.902 78.43 82.86 0613
BDNF 0.825 9.13 ng/ml 0.736~0.914 82.35 80.00 0.624
SHEE 0922 - 0.868~0.975 94.12 77.14 0713
N 5p, FGF2, BDNF 5 2 Flvifl 28 58 0 1) & = & S A
' X, PHIEAF 59T 00 4 2R B34 L9 miR-497-5p,
038 FGF2, BDNF /KF-5IAHIIRERRFIC R, A PD
BN RE B AG IS %
i 0.6 LA 2 BESE % B miR-497-5p 5 2 5 05 A
Ji7 04 X, WFGYE K B H SR 5 PC12 4R T2,
f R BDNF £l LINC00641 ' [# 1ii miR-497-5p | T,
i N SR 5 S 10 1 249513 15 LINC00641/miR-497-5p/
! 242 BDNF {2 S8 #4 5 1, SUN % ) Bi5x & B
0.0 , . , .
00 02 04 6 08 10 JRI SR bR R 0 (i f 2 e re A e TE VR, BEE R R RR

1 Mm% miR-497-5p, FGF2, BDNF i2if PD &
HRINAINEEFERFH ROC HiZk

3 iR

W28 2 GE A VRN PD Y &R RN IR TPl /R 9%
2R 95 ( Alzheimer disease, AD) fii T 58 — fif,
WS i . A Z R R R PD 1 kA,
PD B 2 il iz e R AR iz shiik, Hrpdkiz
SRR NI BB AG  A e 26y, R TE
A I s e E s U PD R I ) RE A AT
IR R, BONBREE, Jf HREE RS & AT
RERBUR AR, 20w R AR NG T Y [ 45 1R
HRBEW R DU U U BF 5T & B miR-497-

P 7 e BE T, miR-497-5p K R, H 2 4 i
TEHERRAC . JAT-3- B0, SN B R B

AHIE5E I & AT D) BE R A PD AR I T miR-
497-5p Rk AKF-THE, $E7R ILTE miR-497-5p Tt
H4m PD 835 & AR DN ) R B A KRS . A3 T
K, miR-497-5p figf% £ 41 [m] BDNF, BDNF REGZ ]
il PC12 20 A U8 T3 R LA K SE AR S 5, miR-
497-5p #1] BDNF/TrkB/PI3K/Akt 25 £ fli {5538 % ,
SRt e G A bR 2T A DG, e A AR
Mz ocidinE . tsh, A5 & B miR-497-
5p AT LIRE ] FGF2, it i FGF2 J#77 1- % 4-
AL NE 5 F (MPP ) &b B fih 28R 40 it 83 41 A
TR, UUER miR-497-5p &35 8 #f 28 HF 41 i I8
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( neuroblastoma ) ZHMSIET- i FERE IS, BahiR %
(AR B k3%, PD RIS B M P BLobh, A&
5T % L miR-497-5p Fik AKX PD 34 I &N K
IReRER AT — 2 2 W A

WS FGF2 FRib /K AEINAI D RERRAS ) PD
BB IRNEAL, MR, FGF2 5022y ML
A %, FGF2 i i $ 75 EZH2 35 HES1 i,
FGF2/EZH2 fli %G1 45 14 1 453 4 i 4 22 O 4 H A7
WAEH, FGF2 kK LA, M 45 R 15 53 i
., PRZITIE TR A s> N BFSE R B IR AE
A9 I P g AT T 2 SR AR I R
YfEThRE, FGF2 ZRiAHIN, FGF2/FGFR1/p-ERK
{5 38 FE S DTS T e e g T R, RIE
JE J 240 M ek s, A T IR O T, AR AR
W, BV AT FGF2 (19 F 85 4 E RGeS fil
A I D B YA G, FGF2 AEfg 42 m i 485 B &
1 RRE, MBS RO, EIE ., ARSI,
i 2 . ILAh, WF5E &3 FGF2 $2m T 44t
BHEA MRS, BETFHAERZIK 12 EEE
RAFECEIX, A BCI2RE 1 LLANART T A5 5
s, HeEImE LA ThAE MY Ik FGF2 FikkK Tt
A BT PD B IAI T RE M

A ST I AN BE RS (% PD A 7% BDNF
FIRIKEREAR, 27~ BDNF 4 F) T PD B EIA
MINBEVKE . BDNF J2M 2B IR N7, S22
ER . MZITTAEEm A ™) JaiiE, A
JE NI D) RE R A A8 E AR YT S LT BDNF 425 . A%
et . HEIGohRE sk, RIERF IL-6
FRAKF TR, FEEBEERITRIBIALE R, ik
BDNF Ft5, BDNF X #2841 jf i 6 52 % 15 o B4
FH 2O Z 3RS 2 B BDNF /K-F-FH e A B TA A
R, EAEMNSE B ST R B OE H R RS N
AR BRI T B R B AR BDNF 3k /K- i
AH S AR FRUAH LU A 5 TH 55, BDNF k7K [
K5 B AEWARA K, HACET = BEAS (i HH Zek
2, R PR L BLCAC NI RE 18 2E . 2R
15 R P R R Eh 4140 b BDNF 7K B B 444K,
TRYT I RS P4 SLREAR R R S 41 21 b BDNF /K-
Fhe, ZINAT ARG, ICI2TiEE . AT RET
FfEm. A, CAPIES miR-497-5p 5 FGF2
F1 BDNF B R a4 ¢ &, L2 58 s
P g Bk e B B miR-497-5p AT i A 4%
FGF2 F1 BDNF L[] 711 PD 83 I & I\ T B fi
A

Zi I, I35 miR-497-5p F+ &5, FGF2 il BDNF
IKFREARAE PD FB A I & AT RE Rt i) AR 184 i
7% miR-497-5p, FGF2, BDNF =A%) PD &

PRI RE R AT A2 WAL T B Ms y, x

PD AEH I REREAT IR RIS WA — o 2 5o
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