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W&#RJ7% (Parkinson’s disease, PD) ¥ WML BITHERKRZ — HEEAODZRAEEAWME, H
BRABEIHFEHKNES, DA BEFRELSET PAB R RBANERART /A4, B,
PDHISHI R ERBUZFNIRE . #ILERE. VREARAPESRESFRANIERERI, B4 LRiEs)
SRR R R, BEEEREMETTEY BEREBRREFENAIEESRSG, SEH>BEHREHN D
BT BEAR I BTN 3 . TR PR VR R A A s SR B AR R APD S Wik it — e Ak 48 ,
ERIEFENEESE. REERE. BMESRHFUEAE, X DARS HLEEBRETHIH
TR RKHE R A 22— e R H . FEHFANLE, PDRIERZE S ABRREHER—BS: 2l
TE IR PREEAL B F AR B LW R AR, MIBELEMARL. B2 MRAZIPDIEREL YR E KM ABE
HORB R EHE— PP R AN TRERE M R e RK3E N, AReEE TPDHE. Bk, FHE
B\ &% . BERFEHLRARGERSENEYREY, RPDEMIKEANKRAMNEERA T M. Eib
¥ (oxidative stress, 0S)ZPDR 4K B EEREABIH], 7] 5RIATHRERERS . £ BEREAARERE .
BREERI. - RUBEARERERMESREM B, HRfrEtESIiRG. RNAR S ZEITE SR
Yk, EALJE T RL8-E-7,8- — & % ¥ (8-0x0-7,8-dihydroguanosine, 8-oxoGsn), H/KF 8865 < BA4E
RNAEMNHRGIEE . A FEPD B8 B MEAETT. a5 4B R ILRNAE AL 1745 K 8-0x-
oGsn/K-FRE, RAEATPDRAXEIRMRM T —EEMZEKIE. B H T BRI R BE8-0x0Gsn/KF K&
ZEZFRARBFRAART KRG . HT8-0xoGsn A FEIM BRI R Hiaemi, RHRBEEFLEL. FF&E
EREEMSE, HHEAEG/EANPDEFEREEYREWHIE ). HEITHERERFEERE FEHZ
PDEHE, HIERTIRHA K= X ANFEF G E e R — PRk .
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Abstract

Parkinson’s disease (PD) is one of the common neurodegenerative disorders. With the continuous
increase in the aging population, the number of patients with PD is showing a continuous growth
trend, which has brought significant disease and care burdens to patients’ families and the social
healthcare system. Currently, the diagnosis of PD mainly relies on typical clinical manifestations
such as bradykinesia, resting tremor, muscle rigidity, and abnormal posture and gait. However,
when the above movement symptoms are obvious, the dopaminergic neurons in the substantia nigra
usually have undergone a significant irreversible damage, resulting in some patients missing the
ideal early intervention period upon diagnosis. Although imaging, cerebrospinal fluid, and other
biomarker tests can provide certain basis for PD diagnosis, some of these tests have disadvantages
such as high cost, high equipment requirements, complex operation, or invasiveness. Large-scale
early screening in community health centers and grassroots medical institutions is still limited due
to these issues. It is important to note that the clinical diagnosis of PD and population screening are
not the same concept: diagnosis is confirming the disease based on diagnostic criteria in clinically
suspected patients, while screening is identifying high-risk individuals who need further assessment
in populations that have not yet been diagnosed or even reached the clinical diagnostic threshold
of PD; a positive screening result only indicates an increased risk, but cannot be equivalent to a
confirmed diagnosis of PD. Therefore, finding non-invasive, economical, simple-to-operate, and
highly reproducible biomarkers is an important research direction for early screening and risk
identification of PD. Oxidative stress (0S) is an important pathological and physiological mecha-
nism for the occurrence and development of PD, which can interact with mitochondrial dysfunction,
abnormal dopamine metabolism, iron metabolism disorder, abnormal aggregation of a-synuclein,
and neuroinflammation to form continuous oxidative damage. RNA is more susceptible to oxidative
attack and can form 8-o0x0-7,8-dihydroguanosine (8-oxoGsn) after oxidation, and its level can reflect
the degree of RNA oxidative damage in the body. Studies have found that RNA oxidative damage and
abnormal 8-0xoGsn levels have been detected in substantia nigra neurons of PD patients, cerebro-
spinal fluid, and some peripheral body fluids, providing certain biological basis for its use in early
risk identification of PD. However, research on the levels of 8-0x0Gsn in blood and urine and their
relationships is relatively lacking. Since 8-0x0Gsn can be stably detected in blood and urine, espe-
cially urine has the advantages of being non-invasive and easy to repeat collection, therefore it has
the potential to be a candidate biomarker for early screening of PD. However, the screening efficacy
of this biomarker in the prodromal stage and high-risk populations still needs further verification
based on evidence from diagnosed PD patients.
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1. 5|8

W B AR 2 F LA AE A S PR R AT PR 2 — (1], BEAE A RR N DR LA IR, HL 80
NBOANGIR ARG IN[2]. PD FZOR BRIy o i SR 20 & 2 UL e A et AT P R R K a- R
W A 5 REIE R 5y /M, BT MBS aR g% i EVERR B, WIsR EAFIZEMER, A A R hE
AR AL MEHPRASG . AR AR AR D RE S S ARISZER[3].  H AT PD I FRI2 Wr 3 ZEAR e I R R I
I RGUR AL (4]0 SRIM, PD 3Bk 72 T /5 S LIS BREIR H I 2 AT A7 CE R Ta), 35 49 FE 38 i IR B B
BIVAT LR B PR IR Zh B RAT J9 RS« MRUBERRIR « H AR ThBE 7 B SR B[S ] i T B REIR S S R U 6]
1] PD FEIR AR SEER P ATBER B[ 7] SRR ERE )y PD 2 WHR MU BN IRYE, (HA > ThRe R
AR BT A G EOR BR8] B S bn B A7 A UM B R ANE S i[9 [k,
H AT 75 B0t — 0 R 8 B 1 52 B vy HLRE 6 20 UL B AN A A E AR S50 o IR PRV
FEASSRIUEXS i (8, Hh JRBOE BT (T RERETFMSS, Hk, AR PR I T3k g8 S it
F) e AR S BRAR AL I A Wb 26, AT BE DA DRI 2 B 7 LA T Jee v LRGN 22 s A4 10T ) 7
I o

2. SHRHHLF

SR REOR BT B 1 S S A 5 A 7 A 5 07 ok A BT 5 | RS ) — o BEDIRZS [ 1010 s 2 ZLFE S
R, MIEMEEE AL 2, AT dohit . R GRS ARy, T S E A T
e H BT, CAMFUKIL PD B BA LA R A I 11], RSP Z5 PD kA4
R

PD B3 R 2 LR 4 o0 T R 2 AR . R D) BB AG S5 7= A S 2 iE PR AR [12], [RIE 2R 2k
R FE 131 A B H RS PR sk [14], AT AN S PTE N R G R AT o- AL
S TR B SORE AR BEE PR AE[15], JE— 2PN E A AT o« RSN R R T 44
JEFAE A AL, LREIE N DNA il RNA S biifh16]. AWK PD BE B4 oA B
) RNA E A0, $78 RNA A=Y mT e A [ B PD S8 A0 REBOIRZS 0038 7 A= Wb B[ 17]

3. SN XEYREL
3.1.8-F 5

RNA R iEHEEH I EER A2 —. 5 DNA MHEL, RNA 2 2HEEE5H, H 2 200 T 40 2
Rk b, DRI 5y 52 BT PE AR AT [18]. RNA KA AN T eI Rl 134 1% KB R A R #1191, AT
SN0 LE S TR o SN R AR IR T o R A A R B 22—, RNA 1 (1 2 57 2 540 S5 T A 8-0x0Gsn,
[K 0t 8-0x0Gsn HA A PN RNA A4 (1 B EE A M bs E4[20] -

PD B PRI R G LA KL RNA EALIRYT A DIES . BEAEWETTAE PD 88 BRI AR e R B
8-FRHk L G R S MW S IEAN[21], 3278 RNA /& PD BFUZ IR E A 05 i) S 240 . oA iE 7/ A B PD
AL G AL W] (A IR AR 3 [22], 32— SCRF RNA AT ES 5 PD i ELE A

AL P A AL RNA AR IR AU R B a7 A2 8-oxoGsn FFRETSCHEN ML, |t & 22 ML
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FEIR R IA G AT Hedad PR [23]0 BRI, 9 A RS PT LARCH 8-0x0Gsn (IR AR . )4 Siie 3R 1,

BEE WK, DNA M RNA ZALFEEIEN[24], 8-oxoGsn AJFEALZA . MLV M FRE kG, Herb JR ik
W B BRI [25].  H TR O Bl - B BRI SRR D2 T BAXY 8-oxoGsn HEAT A HERf I & S
TE[26]. H, I A R 8-0ox0Gsn T AEAMEFT PD B RNA EAL I B AL E A J7 (8 i A FAS IR AR o

3.2. % 8- BF

MR IR I AEIREA, R B . AN RNA KA A IR S TR 8-
oxoGsn N IMEAEIR, [KILILH 8-oxoGsn AJ GEAE— B FEE X BALAAR RNA EH ALK [27].

HHIA % PD B MK RNA FUbbr S0 i EZ Ui, Bt fiss R e e —8. Mot
7~ PD B AN A AR P n (28], (HAA ALK I PD B I 8-S S KPR B
T L3 7R LRI FE I 53 (290 tH IR B IR 285 W] Rk |0 T B0ut 22 57 o BRAE I FORE AR B ks A B
PN RAEFRI B WifE . 183 5AR83ER 29908 F DL s 77 T AN 58 4 — 8 #0509 LA
2 PD AT, H—LHFFNOGE A AN R EIRAT YR . AT —AN 22 B S ARS8 bx
M5, X2 el o OB FEE /KT RN LEL [ R R o JCHAEREWT T e, BP0 B0 HE X 43 PD AL S
R VR JOREL B DIRE. BEIRIE L O 06 I 0 A 2 Lt B T, DAL R Y 8-0x0Gsn
KF, EAFE NG A BRI BIA R R .t rl UL, PD B PAXME RS/ E RNA At BA —x
W 2EA, (HIMK 8-ox0Gsn BETS A2 5E S PD AH IR EA 54T /5 3t — AR 5T

B E AR F AR R R, 3% % i 8-oxoGsn 48 W] LB I AR (il — 53 6 1 5 vE 34T s =l
SE, [FIRHE O AR SE I IR AR 8-oxoGsn [ [FEIZEAEII[30]. X At —PHst PD B M 8-
oxoGsn 7K1 S Hellm PR SCER AL 1 7157 Al

33. R 8- 8 8F

JRIBEA T RETTE . FEAE 70 2 M BT S B B ISRy A0, DRI R AR VR A Wb S 0t e b o
PIREAZEAL. BEAE PD W 9E DR RBEMAZIR = AT TIRE, R0 R AL R Ta 45 7T Be 5
PIw I 31| BUIR R R I 32AEE— B KR KPR IR EMILIR =V B A 1E R PD A1 AEbs S0k AT
TR AT e

HAl 8-oxoGsn L& REMEAE FRIE B e @ ks [33]. I FHAR (3 - Bil 77 vk nT DAXT FR 8-
oxoGsn BT E R, FFA[HE—L i R IS BT [34] . BT FUHRIR R S5 R 2 W] BERE M IRV 8-0x-
oGsn /KF, KUBLAEWF A EZS PD BER, FFEXSFERERSRF RITIEH .

PRGN Ik A2 A I8 75 225 R R OIR AR FE FE IR [35]. A ORI AL LU BEHLIR 5 24 h JRIE RKIL, 4
LB IEBIBEALIR 8-0x0Gsn 7KF-55 24 h JREEA BUF —E1k[36], H&/mBENLIR AT LU TP LA RNA
AP [37]0 X — g0 TEXCRIIE 2 BRI T AU B BRI bR 3, BRUNBENLIREE 24 h JREEINZE 5 3k
W, WHIEGEF AFEHT IR A

[ PD I, R 8-0x0Gsn 7 HAE AFAH I HH A W os tH— e i Fe il - A B 7T K IR 8-0x0Gsn
HR2EREIZIPIRA38] INFITIRES W G AAAE — R ([39], Fn HAEZH NFHAE R FAh b H A gk
— IR E A

SRTT,  H AT E4REN N PD B IR 8-0x0Gsn HIF FEAIHLL, R 8-0x0Gsn AE 5 B PD &35 RNA
A, DARHS B R A (AR AR R e A O, AR it — 2B gt .

3.4. MASKRA -BSHRNEEENE
I BATPRAIEIEI AT T 8-ox0Gsn A l[40], (HPFFEA S A REHo MBCREE S AT BR T, REDS
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RAEA T 8-0x0Gsn K FRIBNIAATE). #AEF R, BEBZER &SN, TEakERE. U
A IESF L CAUESE 8-oxoGsn 1 PA[RII 7E M2 . (L3 AR A H 33047 € 1

H i 5% PD % 8-oxoGsn MIHF L L4 TN A HEe — N EAER, B8R — PD &
& M5 R 8-0x0Gsn KB LD BRIk, [RIEAG PD S8 MLIBAT PRI 8-ox0Gsn, Jf LU Fh 4
TRFEFR Z I 22 57 A OG M, A Bh T2 WA~ RNA Ebiiifi 5 PD Z [AIC R, [t B4R
TR — PR AT 3 G A 9 I R B NHE T A A1 R

#i PRI 8-oxoGsn BEWSIRAT 5 MLRAHIT A 97 2 400 68 71, PRGN RAEJT (8 K0 T s A i A
AATREE R A 4L X MR R RS T U EFEABER S SEhrf 2. R, R MK 8-oxoGsn 5 PD BIwIRA
FHOGTETE B, 36 J2 Ry WK 5 R AR ML g 4R T RAF At . BRItk PUBC R R 8-
oxoGsn FHA#E— L LN A

4. 8-oxoGsn 5 HEHAh PD 4 I 4 MFrEVIRIEL B

AR, PD AYbR SR U2 8T H R — MM BRSO AR AR, 7% 1) BE % SR AL RE 28 40 s B B p
ZICGREE AE PR o a-FfZ R A RT3 BE G (a-synuclein seed amplification assay, a-syn SAA)FIf#fiZ:
22 %%k (neurofilament light chain, NfL)/2& H AT 52 FE I RAEDbR EX) . A0 # T 2 WUR Y o- A%
EEMRESMFEN, JFHE FE RS R L2, 8-oxoGsn [ /Z RNA M. =
HITAERKIREE AR, P HIEROME T AN B4, e AR,

4.1. 5 a-syn SAA HIELE:

o-syn SAA FIFRERME o- RAMAZ B R AR “Fh+7 Rk, @it RT-QulC B PMCA %577 i BURN T
BREMRET[41]. KB a-syn SAA HATEA K PD RHIRAEE ], RN PD 4955 B
AR EE T R [42]. TR, FET MG MRERE CRIFAN M/ L M o-syn SAA 587 H 48 =i 1)
W71, S AL BRI R IS BT AR R nTR 53 a- RAMZ B AR 2025 SE RGN — 2
PR, M AN EFEAR T a-syn SAA BAEUFHISWtERE, (HRFFEALIE, &k R AH
PR (BT AAAE S T 1 [43 ] o

o-syn SAA FIRASETHIEEHE PD HIAZ O 4> TR EE, X S A% B 1 B B M B M 1, (Rt
SEE A T AR =N BT IR AR T A RS N & 4

8-ox0Gsn [543 EARILAEAT N FAZE TR A B (1 - SR kT e &, I Hif
WORR A, JEHRBCRAETCA, EHZFENFEZ RN A2 LA NIEIFIE PD F¢h, 4F
W RIES FIhRE. AR KR SR AT Y AT e s 25 S . RIt, IR BUEYEE . a-syn
SAA WL “HHRBMIATL FrEY, T 8-oxoGsn HIE G E RN “ KIHA” bRE.

4.2. 51mi& NfL 9L

NfL ZMZ eI B S M BB sy, & IR0 5 T R 2 B Rk N A 1. B 5 8
G R AR R R, MR NfL S Bfae e £44]. BUAMFFREN, Ml NfL £ PD 52 &
GG HATVERZ DAERRE . SRR T SR S AR SR AR SR I S AR SR AR S At R RE I E, R
WA AR S A AE B3 1) NIL JBH =T PD &3 [45]. Rk, NL I EEMRBIFAENT PD A & BA &%
RS, T RERE S R 2 A R AT A B er, I B S BRI 3 P S 2 T

5 NfL HEE, 8-oxoGsn FIMEIAAE T B3 R RNA EALH K, TEALN L PD KA K RIS E
AL H I LR SR A7 L 1Y) B S B AR BEATLAR, R e R B B R Bl TR T i AT LA S AR
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PrREs, v PD IR RUR BE 4 — 2 K4l
43. ZXIFEPNGEERSBERESNA

MIGRFEN S ER, S hn A [FI I i 2 R USRI . iR e A IRIAE 7). Rk
AFFEZ O] G ER . a-syn SAA IR 382 05 B4 S PR ARG e (E IALSBUAS N v Ak - PR A Jie A
FRAEAGBT B s NIL A e AP A8 I AR 2 3l SR A0 % A B T4 0 PD SRS R EE AL, H
Pl A PR 8-oxoGsn Rl RE R JCHIRIBFEA BA oA FE & BN, (HHAT PD
LR B RIS T AT, B 5 24 5 E A0SO ¢ R 2 52

[Flit, 8-oxoGsn TE4H{ PD AW EMH FiiA R IEN:, FFIEEIR a-syn SAA BUNIL, T2/EA
REACA A FE AN FRAR AR . RR TR R 73 2 A WS E AL X B J2 KU A 1 S R A e IR =
RIRA PRIWEME 8-ox0Gsn FEATAR AN 0 KURHEL i i — D 45 G IR NIL VP Al 40 28 Fl S A 5 72
FE, HAEEREM R a-syn SAA JEATIRELME o- M &R (A . 5 2 RSB B RE s 75k
SEBANBI RIS AR R IR R SR BRI AR RS, FLI PR N F AN AT RE T AR e — FE b

5. REERE

BiE N 2R e, PD B NECRIKE N, RN NG R, AR E Mok
BRI S S8 IP 748 . H AT PD iR e ) 2 2RI R R BN P 22 R GRS 7, {H PD B2 vl T
ALEZER I, AT R I Sk = 2 R e, PR o3 R XE LR RER

FANHZ PD KR AR &, 15 TEEIE N AENEIE R ELH5 RNA £ A ) 2 R AR5 1 A Ae it 8-
oxoGsn £ RNA AL 47 1 B EZAEYIAR S, AR LA PR P e BRI . BOR PD R R4
TERA A D2 L RNA e fisgin, B H AT 5¢ PD B SN I LRI 8-oxoGsn IR LTI A
ARe, JCHERZ PIR AT 18] ) BAR LA

A B ARSI S, SR B B ZORE R, M A A A G UM TRESS: 1]
R, A AT R AL B PRI S 5 FRAR MR FHE T T PD XS R K AR S o ILAE ARG
DRRE A, PRBONEA TR RS Sod B H AR

AR AT PRI PD S ML SRR 8-0x0Gsn,  FEALPI A AR H AU BE 22 53 . AHORHE B S 9%
W E AR R R, BN ARy PD BN & AR AR EVEENE. [N, SRS R
W AL OREL RFETHEE. BRI Lo R S T BE R A BIEUK T I 3 .

BIERARRAE ERBEAS R e -] PD 3 Bt IX i KUK 224 AR PR SRR B PR 8-0x0Gsn HAT
BAEERTREME, Wk P SRR R S 0 E TR, SRREH TH XA R IR PD X
B0 A e 7 RS, NI PD IR A L RS A AT 1A BB (R (X 7 8L

MBS, 8-oxoGsn HITCE LR B R AG I L F B IR, (HHPE R IEA L RE T EHIE
o T RS AW, AV RS RKIE. RRFTHE “IRRATINRHAE + 8-0xoGsn + NfL
+a-syn SAA” MR EARSWA G, FFIELRFEAR 2l RSN BAS B0 AU 55
FE. TME . RHAERERBA R s . A5 H A B RERD ARG E S ke S, (DI 455 PRSI PO A B A A ] K
Pk, 8-oxoGsn A A Al AE HIERE A X AL Z PD B0 & fiAE -

&E 3k
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