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[ Abstract]
synuclein A53T mice. Methods
model group (PD), model treatment group (PD + RES) , control group (WT) and control treatment group ( WT + RES).

Objective To illustrates the effect of resveratrol on motor dysfunction and peripheral immunity in «-

Eight-month-old A53T a-syn transgenic mice were randomly divided into four groups:

The treatment groups were given Resveratrol (RES) by gavage every 3 days for 11 months, while the control and model
groups were given an equal volume of normal saline. The motoric function of the animals was analyzed with a forelimb grip
strength test, Rotarod test, and Pole climbing test. The proportion of T lymphocyte subsets in different groups of mice was
detected by flow cytometry. IL-6, TNF-a, IL-18 and TGF-B in each group were detected by an ELISA kit. Results the
motor function scores in the PD group were worse than those in the WT group. Compared with the PD group, the motor
function score of the PD + RES group was significantly improved. The flow cytometry result showed that compared with the
WT group, the T lymphocyte ratio, CD4"T cell ratio, and CD4*/CD8" ratio were less in the PD group, while the CD8*T
cell ratio was not significantly different. After RES treatment, T lymphocytes, CD4" cells, and the CD4"/CD8" ratio were
significantly greater in the PD + RES group than the PD group. The ELISA result showed that compared with the WT
group, the IL-6 and IL-18 levels in the PD group were greater, the TGF-B level were less, and the TNF-« level showed no
significant statistical difference. After RES treatment, compared with the PD group, the IL-6 and IL-18 levels in the PD +

RES group were significantly less, while the TGF-B level was greater; however, the result showed no statistical difference.

647

Conclusions
neuroinflammation.

[ Keywords)
peripheral T lymphocytes
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W4 A% ( Parkinson’ s disease , PD ) HLFR A 2% B
JRIEL (paralysis agitans) , 7EHH ZFE AP Lk, HH
N FERRALRASEINEL, PD /9 &R R AW T,
PD 1Y 3225 BURFAE Ay v i 8 5T A SOIR AR AL 22 L ke
(dopamine , DA) BEM ot A TME R DU -5 A%
M (a-synuclein, a-Syn ) BYFL R IE IR [ AF fifi i 7Y
BERGE F VR WA S AR AR
KB, PD B Y ML KR R AR R T IL-6
(interleukin-6) IL-18 Jh &, T4 F F IL-10 [FAR,
YL PD A AR 2 RAE RN, PD B 4
JEIfLH CD3*T 4, CD4 T i & Heysi /b, U] PD
AR WML . Har, PD A
A 9 D PR B ML 16 AN BR B, ke = A5 RL IR YT O
BB B (resveratrol , RES ) 2 — 25 £ [a] Y
MRIRZ ARG, RAPLR ST T Praf
LA EME ) AR, RES J&UTERME B R 4
1 (silence information regulator 1, SIRT1) A% 28 F4) i
R, A AvAERY 7€ PD B E T, SIRTI [
PG PR A, D5 T HARBIM & R IVRE T, T3
MWARIERAES . WHFERW, RES 7EMA 4 4 3h P
RIS LA 2R Prap-SNCA-AS3T 4
FER/NUR I SRR AL & AS3T A TR SNCA JE
Bl PD BN, R 2EG F /N 8 H i8I ik

Resveratrol can reduce motor disorders, regulate peripheral immune function, and effectively reduce

resveratrol ; a-synuclein ( @-Syn) AS53T transgenic mice; Parkinson’s disease; motor dysfunction;

BT s sh e g2 A AR A Y AL
SRRIERTRIE DL, SEFFE PD s B 4 BRAE 4 /)N
B fF 55 & B RES XHZARL/N G2 3 A L)
fE AN 2 PEELG AU CE /R AT RES A9 1
AR FAMLE] o AS WA, DR G, AR SE 860 LA RES ¥ B iR
J7 AS3T H 5L K/NRL 3 M BH5E RES XA AL/
FRAZ BTG T Ik EL 40 B AN A ) 4 0 TR 152
S RES J697 PD AL SCI0K R
1 MHEEA=E
1.1 ##
1.1.1 ZEwsh¥

12 2 SPF 2% 8 H & AS3T ¥4 K& K BH A% /N Bl %
12 J[RI B FE R BAPE /N R, B, MR FE 20 ~ 30 g, A%
WFFERTH AS3T F5 5L /N U 2K 2 5K iR 5 4%
S5 [ SCXK (%) 2019-0004 ) 84 | 75 38 PH i 4 —
N BB B % Ak s 2% vh ol sh 1 52 56 % [ SYXK (5K)
2022-0093 |9 K FR IR, B A IR I 3R 5E
FHXREE 40% ~ 60% , i FEFEHVEH 20 ~ 24C 2
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F L (2021DW008)
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&) ;1L-6 ( MM-1011M2) \IL-18 ( MM-0169M1) ,TNF-
o ( MM-0132M2) J TGF-B ( MM-45041M2) ELISA ix
& (TLIRBE R I AT R AR ) | FRHTialil . APC-Cy7
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mouse CD4, PE anti-mouse CD8a (BD, 3¢ E ), SYBR
Green PCR Mix( Promega, 32 [E) , 52560 BT FH 5 | 4 H i
e BT T E A TRA A EA () ,
Phospho-alpha-Synuclein ( S129 ) Antibody ( PPS091,
R&D SYSTEMS, € [# ), SpectraMax i3x [iff #x 1%
( Molecular Devices, 3¢ [# ) ; ABI 7500 PCR {¥ ( Life
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1.2 7k
1.2.1 5Lkt

8 N SPF 9t AS3T S5 EL K FHME/NRL 12 H, [l
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RES) ; PR R] 53 5% JE BRI M/ N L 12 2 BEIL 3 LR
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BRI 3 AR, 51PN R 1, FAE

&1 5L
Table 1 List of primers
FEH AT EE/ =] (5" —3")
Gene name Primer type Sequence (5’ —3)
i T A
5 3 Forward CACGTGGGCTCCAGCATT
Internal positive control TUE TCACCAGTCATTTCTGCCTTTG
Reverse
. L TGACGGGTGTGACAGCAGTAG
5 A% A 1 RE IR Forward
SNCA i CAGTGGCTGCTGCAATG
Reverse

/I B 5 PR AR 2 T o T T 24 ) P U 2 R R A
R BB EANRFEEARR) 27 5 B M4 T
2R G BT LB 2 1. THE T 4%
FARZRLUNS NI —1, ACt = Ctpgmm —
Clygsnpr s SR, B 15 AR A 5 X0 BROBE AR LL A5
AACt, AACE = ACty e p = ACtype s 3 A A T
RAFFHUAEA B RQ B (5ECE )= 2797,
1.2.3 G AR P-a-Syn (S129) & FI1E/N B
S MIE A RSO

S/ R i ik 2 2, 49% 114 22 5 VPR [T 5 | A
A5 wm D), SRR S 7 kA
HGZHZU P-a-Syn RS R IA, FHE G (0 0 4%
W, ECRRR AR WA A AL | B E
4 YR ML e T A 2EE R B A Y D | S
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ey g B /NS 3 G BCFIE, (3) 4N
T8y MUK N BT I A b 9T B,
/N BUETTEALES I IS, DLA) 2] g ) fe
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K Z A5t/ B v BEBTA (mADs ) B A i
APC-Cy7 anti-mouse CD45, Percpcy 5.5 anti-mouse
CD3,FITC anti-mouse CD4,PE anti-mouse CD8 FlIJt
B[R] BRUGE HE ZEHE 1 RES ¥R97 3 D H A, Bu =
EDTA $iE/NE b, JEAT BTG 5, PBS 1 1 9 IR
J& AT AR I T 1 x 107 A4, P
AR BD FACS Aria 11 33040 i 4G 17K
I 0 Flow J #RAAREAS 25 Rtk 475347
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FUH G Y P-a-Syn ( S129) £ B9 ik, 45 K 5 X I8
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(B 1), R A S5 I A/ BUSE IR 8 OF 8 45 &
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= R i 2
e gl Rove
% il g
= o Pa Sehd ” X it
e < Silde s ]
. £ ' &
B AL > - £
..\ . “'.  arik T 2 ‘-.y
N\ e 9 o \ A% % Ana
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MRS 3 il o L e it

TE AR P-a-Syn 2B FITE R INZL R Ik
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Note. The protein levels of P-a-Syn in midbrain tissue was

detected using immunohistochemical.

Figure 1 Identification of a-synuclein A53T mice

2.2 RES X AS3ST #EEH /MRS IEREBH
A

RES {097 3 AU, SERIAR L BEALR T4
INERUEFT B K B E 4R (P < 0.01) (K 2A) ., 5
X HRZE AR b, A5 A0 20 /D BROAT BT B8 3 /N (P <
0.05) ,RESJRY7 i, SR AL A bb , B ARIIE 97 2 /N
BRI AT BE TN (P < 0.05) (&12B) , [FIS, 5
X RRZE AR L R /)N RGBS A (P <
0.05) ,RES Y7 i, SR AL e, A5 AL 6 57 4 /)N
R SR W EIE K (P < 0.05) (181 2C) , 5Xf
HEAIAH L, X BTG T AL IRHFF B K, 90 RN DL B
B BRI B A G2 B (K 2) .

[FEF, X/ B EE E A7 I 3, 2 3 RES X/ B
RHETC R E 25 (B 3A) ; 5X IR AR L, AL ZH /)N
FUE R 2 Ja R R R B AT, i R
IRAT MR /N USR5 UL 1 32 S B 5 A7 1 ; RES ¥R
I7 ), SRR A b, B AE YT AL/ B B AT o e
(B 3B), 55X AT L, A7 4 /0 B D 4
BEHINAEE T (P < 0.005) ; RES AT ), S
AU AR LE , BRI YT 20 /) BRI B3 S5 5 3 D RE IE 47
BEBAR(P < 0.01) , 5%t AU L, X AT 4l
VU RS s S D BE P4 JC i M 2 = (81 3C)

2.3 RES X AS3T HER/NRME T HEH
o= A ]

TR TR S ARG L 4 Fos ke
W25 R . 50 A AR b, BT A T 9k B2 40 g o
L AL, 2 R HA B EME(P < 0.001) ;434
H RES #EBIRIT I, SHERIA A b, BRI IT AL T
R A S e, 2R EBEASITFE L (P <

T2 ASIT HGHE/INEL SNCA S %
Table 2 SNCA gene identification in a-Synuclein A53T mice

WS AEHE(E Kl RQ {8 Rl (4 sh 4 FEH A
Internal reference calibration value Detection of RQ values Animals tested Genotype
1.02 0.00 5 A %F BB Wild contrast BF A WT
0.97 1.00 245 %} 1B Hybrid control F4F Mu/WT
1.01 1.63 f. 1 Mouse 1 241 Mut/Mut
1.02 1.48 FL 2 Mouse 2 44 Mut/Mut
0.98 1.88 L 3 Mouse 3 4li4F Mut/Mut
0.99 1.57 il 4 Mouse 4 44T Mut/Mut
1.02 1.61 fL 5 Mouse 5 447 Mut/Mut
1.04 1.83 . 6 Mouse 6 4li4F Mut/Mut
0.98 1. 44 L 7 Mouse 7 445 F Mut/Mut
1.00 1.72 . 8 Mouse 8 a4 F Mut/Mut
0.99 1.83 FL 9 Mouse 9 44 Mut/Mut
0.96 1.96 il 10 Mouse 10 24+ Mut/Mut
1.01 1.74 FL 11 Mouse 11 44 F Mut/Mut
0.99 1.85 L 12 Mouse 12 447 Mut/Mut
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Figure 2 Motoric function results of mice after RES treatment
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C. Representative images of mouse littermates treated with RES or vehicle.

Figure 3 Body weight and motor function scores of mice after RES treatment
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Figure 4 Flow cytometry results of T lymphocyte, CD4"T cell and CD8*T cell
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Figure 5 Flow cytometry results of peripheral blood of a-synuclein A53T mice
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