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1. A R E R A e, Jb st iT i iE X B %85 285, 1008535 2. fRJl 4 M BE B ah 7S B 2 vt v 5 B2 230

[(FHE] B MAEREBERAIEFEAER TG E R &7 eim (PD) - TaAERAME . F
B K48 RMBEHSD R AN, AT AU, AW, £SLEMARA R ERGE, FHI12R, BEGUEILAL
BMRKARPGEIAETMAEPD KRR, HFRI1K, £44548, 2RI E, IMFERFETANEE
f k% 13.5g (kgd) #EH; £LEMNTESERRER2g (kgod) BH; 564, BEAAKAY
ARMAKREI0ml (kg-d) #EH., EAXAHELEFT2H, @3y %Rk LR ERE, FHEE, P2
REBAR), #HEH (BEHERY) ., FHAEE (FANRE) F#ERXREFHAHE8E,; HE L ENRLEHAR
JHF T A; Western Blot i i B R 5 MR T a- R iR E (a-syn). 12915 22 HER IR AL - R Ak AL &
& (pSerl29-a-syn) . ¥tk & G 2 (VAMP2)., ® k% (SYP) % & K-F, RT-PCR &4 N a-syn.
VAMP2, SYP mRNA & ik, % J& A HEAEM a-syn Rik; LR RAEFENEHAR T LM EFEEEZTD ]
(Z0-1). A4&% 48 (Occludin) KF, AREERMLR FEERBRZNE (TH) KF, R Lxguarik,
BAMKAY P ERERAESEF, FHRETE, PRRIERBAHEBERRLGRNSGE, THAERT
AR BE 1) 38 m B R RS B 4L 4 P pSerl29-a-syn & G K F A, a-syn B G KT AL mRNA &k A,
VAMP2, SYPZ& & R-F AL mRNA £ A&, ZRE&MMLEF a-syn TRy B EA G, SHMBZ0-1,
Occludin % 9% 3 A8 % 5 K 5% B A 2R P TH 0% 3¢ RARAT 3R 5% ¥ Ak (P<0.05); HE£ &4 R 25
MR FEIREE N BT IR, oMM, REXMMIZE, BB T RS HEGURIEE, SR
MLE, £S5 EURANEE A LR IR A RRREKRE (P<0.05), 4MAR%ERGFERE,
MR BT Y B MG A A VXM R, 5 £ S8k, BELFAXAV Y
EI-FHak E LS, PRR BRI E BRI, 8 Z T pSerl 29-a-syn. «a-syn & & K -F BAL
Fa VAMP2 & G K -TF71 3, £MMALSYPEAGKTF AL mRNA XA Z, £MmAL P 20-1. ZR4ALFTH
F R R AR KR ES & (P<0.05). ZHiE AMNK &y TREEEER B L 4 WA R R ik e n
XEG AL, AERBREOHR, SAMEFREEAZTR R, #mEEPDIEZ)RER,

[RgR] e km; M-k, RARER; MEARE; o RBEES,; BeMXRES2; Ridk; AAFEasy

B W DI REZEEL A A 4 AR (Parkinson's disease,
PD) W WA AR shiERZ —, Al B Tz ik
BOFHBL, R REE AT PR SO P . i
ARk, -l AE PD A L i) G S T A 52

AT RERCE PR, R AR R S 2 1
JERERR 2Tl . 2ol 2 L RIGTT PD B E L2549,
ERIIRA S FEOT LR . FIRHMR . Tl X
JREED B R

PD A& TP B “BIUIE” Julg. Wi 5 i

FEM . B LB, PDRHE AT IR T H g pf
ZARGL(ENS) , 57 R - 2 il A% H H (a-syn)

E£WAB:FEH AP H4:(82274613)
DA EAEVE (kittenleel1115@126. com

DB ke, IRRROG TR, MR AT bk 2% 5 T DL R B
B AT8hR%; AW UMLaAT R, i AT 4
%, I, HE—PMERARR A 80
HLEEIE, ASATEABA S ANFFIEORS 3% AR A A O
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VUL I PR OE FH 0 B 3% i+ 1 PD . i A I PR A
% RS, RMEIE I 0 A R0 PD R 2
SRS 5 W LIE DI RE R RS . SERRTSY T AR
O R Z BRI . T a-syn REE
PR SERE S -l R A AP VE T . M4 oT R
fih BE LG PR BEAS 2 PD & AR R R B SRR T, 2 fil
YERML I Z MG (5 5 R D2k, e
PEACH T 5 Ml BE V6 109 1T 5 % iz il S 28388 o
B T % — i B2 oc-syn B U0 A O AR 1 2
(VAMP2) . %z (SYP) %5 ZFh 2 fih 4 1 A 5 25
HREE PR 0 JET i, AR oE 4005 £ 2 firh 4t
WGP ARG 1, FRVHNE IS 1l 7736 97 PD 1Y Al fE
YEHIBLEL, A RS B e B2 R ARL I 52 42 41t
SR o ARSI O A P N R AR R
2 e sh W) S0 0 A8 B B AL (HEHES
IACUC-JSRZ-2025-0901) .
1 Mrl5RH*
1.1 4

SPF 9 e SD KL 48 H, S AW, 1AM &
(240+20) g, W4 [ At 50 o i 57 78 A YRR A PR
A, LKA R IES . SCXK (51) 2023-
0004 K BRI FR T BN R i ZE R 2= B 4 g
NN S RSB SE oLy, JELEE 23~25 °C, A
50%~70%, 12 hGHR/12 h BGOSR, A H R
RS oK
1.2 %4

ANETE TN P BIN 20 g, WP AREE 15 g
P20, HKAT1S g AETR 15 g0 HHEE 15 ¢,
JNE 1S g, WA 2 oo 259 i P N R B
Birh 2 Bt R BT IR RE KRS 2RI AR IR
FEH S A2 1. 35 g/ml BR 2MRZE L, 4 “CARAT .
KL R (H5ET SH10930198, 5. YT2725,
A% 250 mg/ ., RIS RHI A BRAR) Z0FES
Jei, VAZRIBAK ORI, el BT & 53408 0. 3 g/ml
HITR AR
1.3 =ZXANE5E

Ok . EH R gERM (MCEATH, 557
HIHHY-B1756, HY-Y0703); a-syn. 1291 22% %
WAL o- R % E 1 (pSerl129-a-syn) . VAMP2,
SYP. MEERFRILEE (TH), BHIEHEA (ZO-1),
Ml A& & (Occludin)  H Ji 8 -3- 85 B2 I &
(GAPDH) . HRP #xic th 2 Hi 4 . 1 2% 1eG
H&L (FITC) . IIZEH0 4 TgG H&L (Cy3) (Abcam
ONHE, RS ab209538 . ab51253 . ab181869.

ab32127.ab137869 . ah307799 . ab216327 . ab181602 .
ab6721. ab6717. ab97035); DAPI (Sigma 2\ 7 ,
175 D9542); AR Y@K & . DAB &
kA& (LA RAEYHEARGRAR, 7550
W & C0105S. P0202) ; TRIzol (Thermo Fisher 2
A, 525 15596026CN); Jef%skidifl & . SYBR
Green 7<) E 7 PCR R (Vazyme A F], 5540
AR R223-01, Q711-02); SEELELZ4H (Sigma/AF],
5. P3761),

S BEU) R ML (VRS A BR A 7], RM2016
)5 KA [ASRA A EFr= 8 (R ARRA
Al, 1645070 %Y |5 IR & O HLE E (Sigma A
A, RT-6100 %) ; 5P/ H4#{¢ (3DHISTECH
/N], Pannoramic SCAN %Y ) 5 #RATGE BRAY ( F¥ER
PG BRI AR F, XRXZ301 1Y) ; BEHEE 7%
(1 ERRAER A FRA ], YAN-ROTARL) 5 %
w46 T (NanoDrop One BY) | SZR 96 Y6 i &
PCR Y (QuantStudio 37Y), Thermo Fisher A H] .
1.4 BEADH &

K FH O T E 18 245 25 I B R A T AL I B
FAER R, FSINAG A RGN a-syn RETT
XLz, JERTSE PD -l L A BRAR AR 1
BRER T ZE R KELL30 mg/ (kg-d) Y57 &
B 3. 0 mg/ml BRI B, BFR 1R, HLL424
Jilo MR, ARBHIER% . NIREE .
R A MY PD FEZ SRER, U AT PD K RS
T g8 iy e
1.5 HSWRTFHH*

K Excel 2021 i RAND pR 8 i BERLEL,
48 N K BRABENLECR/NHEIT J5 43 25 1 dL . AT
4. L2, WNFEM T, 121, R
HALsh, Hpas gl R Ra s PD AL, &4 i )5,
BRzs (I didh, SR RIS ST, ATk 0
Tri, ARYE KBS A 2459 70 & A 0 AR 0 & Y
ARG I 225 T MBI I T e AR 13, 5 o/ (kg+d)
HEE, X2l TERLE R RER2 ¢ (kg-d)
HEE 2 AU KR A T 2808 K 10 ml/(kg-d)
HEE . SAKBIER K, ESHEE 2.

1.6 MERIGAFE Ty ik

1.6.1 KRA—KREZATAFIE A HMWEH
0 5725 21 R BRI T RS B PO R B L 3l 7 A8 e AR
BRI AT RN TR 14 KHEE SR E R
FHO 75050 | e S0 06 BT A SE B8 1Ak K B2 By
AR 5 1) BT 3E Y 1S min J5iE SR
K 10 min I Zh 8T, SrHr SR . PR
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e DR B AR, DAPEAS A EWE S R RIT N
2) FEFESLES . SR 300 s M 4 r/min P 3 40 v/min
PR, e SR K RISV TR, F TRz 3
P SHESTRET; 3) PSS SRATC 100 em,
T 2.5 em HIEHEL 50 em FYZKEARS, id s K EMGER
VA ER e mat i e, RPgEikEtE, SR 3K
BOSME, ISR AT S5 2 8= il ie
1.6.2 Bz AT HFERIMKHE, 21% %0
LU 22 404 IE 50 mg/kg X 45 2H K BRAEATRRE, 0. 9%
FACEN AT T O WEVE T AL B, DR ) 8 e 2 o M &
SRS, R4 B BEAILER 6 17 fii 22 50 K 48 i 41 40
KT 4% Z KPR E, T E280HE §
o R LRSI A4S 6 1 PR AR
AR ST B2 W ARG R FE A5 2 -80 “CHBAR IR VKA PR AT
DL J5 22 Western Blot Fll qRT-PCR SE 5l .
1.6.3 HEF&WRLEMBBRHREHLE UL
Ve 3 (4% Z R PR E), 1Ak a
YR VR amis 2K, ARG S min,
R b, WAKR M ; PRI 2 min, A
JEWK . BIJE P HERIE R o S8 R MY
KRG, WEI e B EAsf . [ e 3%
PR RYEGNIRE KR 28 Sk
1.6.4 Western Blot ;x40 w5 & w22
a-syn. pSerl29-a-syn. VAMP2, SYP % & XK -F
T 20 2% Bl L BE R 3 07 i & ot S S5 i 221 (-80 °C
HAT) 50 mg, L5 MR, BCAE
WERE DR, RO . AL Bk, RS
HATYUARME S , — UM B L6 GAPDH 1 : 5000,
pSerl29-o-syn 1 : 5000, «-syn 1 : 20000, VAMP2
1: 10000, SYP 1 :20000; HRPFRiCILIFEH %R
PR RELLAGI 1 = 5000, )5 W REF A KA, H
JH Image] 1. 8. O340 0T K BEE , A HBIEH SN
% GAPDH Y K HUAE
1.6.5 qRT-PCR % #¥ M %2 M5 2R a-syn.
VAMP2 . SYP mRNA % ik R4 45 BEMLEH 3 0y fixi
B A S (=80 CHRAF) 50 mg, 43l A
JIA 1 ml TRIzol (Y EP 4§ 1, SR H TRIzol 32 48 MU 4%
ZH 21 B RNA, SR J5 38 o S i 43 o6 % BE 1A
RNA Mk EE S5 ali i . Bl Je 647 R i % . 8 Oligo
dT ¥ RNA F2 5% 5% 5 cDNA ., DL eDNA Afd, T3¢
B9 E i PCRAX B HEATY M I g, 97 3G 454 h
95°C10s, 63°C15s, 68 °C 1 min, 40 MEHE,
PruagE A CTE R, LA GAPDHAE NN S I,
SR H 20 gk BR8N 45 B A U Y ac-syn

VAMP2, SYP mRNA XS s H . 519750 d A4 T
A TR (R BhARARSGM, Wk,
Rz OREURRREGEHAL a-syn, VAMP2, SYP,
GAPDH mRNA 519751
Table I  Primer sequences of a-syn, VAMP2, SYP, and
GAPDH mRNA in the substantia nigra and colon tissues of rats

G/ FIFs (5-3") K bp
a-syn B TGIGCTTTCTCTTCCCTCTCTG 21
FiF: ACAACACTTCGTGCAGCCACC 20
VAMP2  Fii#: GGAGATTGCTGACCATCATCA 21
Fif: TCTTCTGCTGCTGGTTCTGT 20
SYP Ff: GAGCCAAGATCAACGACAA 19
Fif: TCCAGCATCATCCAGAACA 19
GAPDH  Lif: AGGTCGGTGTGAACGGATTTG 21
Fif: TGTAGACCATGTAGTTGAGGTCA 23

e amsyn, o-BfMEEN; VAMP2, ¥EMAHFKEMH2; SYP,
RfhE; GAPDH, HimiE-3-5 i bl &l o
1.6.6 FEMALELNIEE RAiets Has o-syn
Foik B A RE AL R R 3y i 2B R K 4 s A 4
(4% ZRHPREEE), AMOE YA E, Kkt
TTIERE . BrlsE s S BT N IR A AR . TN
a-syn—HL (1:10000) 4 CHFE LK ; B LLHRP
Fric=Ht (1:5000) EE, L£DABRMA ., AR
B R &80 R AMACRERRKR,
Image] 1. 8. 0 FAF 3 Al BHPE L - YO B BE (e, I
B a-syn FIiLIKF- .
1.6.7 $I5dE 4G 3152827 70-1. Occludin
Fo f 2R TH K -F R4 45 Bl L IE R 3 0 i 24 5T S
S (4% ZHRWPIERIE ), WKUGHEATIES . 41
B . BSA BHE, 450 inZo-1 (1 : 1000) .
Occludin (1:200) KZTH—#1 (1:500) 4 CHFHE it
W BEIGLAZSOE =P (1:2000) #HEHFE , DAPIA
gu FH i fBFY R AR CR R  Image) 1. 8.0
AT A BAPE DO BB A, PR R K.
1.7 %itEFk

K I SPSS 26. 0 AP #EATSE o3 Ao TR PR
PIFF A IESa A, HMEPREE (5+s) TR, £
ZHIE) LR FHER I 2 22 0, AL PR L, 7
22550 R LSD K 56, J7 22 AN 57 B >R FH Dunnett’s
THGES . BN o=0. 05 A6 56 7K 7
2 #R
2.1 BUARRA—KREBRITAHFLER LK

FHHAKRREE ., AEHEILEEL RS
o BRI ZH KRN S MR (Y $E AT PDAER IR,
M N R AL B IR . DU R Sk P AR
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AR MEL Tz E . BB,
FL 1 A IR B 1 A B 2 R AT N, S AR
LA, AMNETE I A SR 2 EA KRB AT
ik, A EWESIREIRTE, MARE R
IREEREAR, B TH . BREMLMER%M, ELE
FAH TR

T2, HEA4ER, BRI KR 55
SRR, CPYEELTRRE, he XOR R S
S0PV TR 4 e, T A R S 2 R () 3 in
(P<<0.05); SHIAIA LAY, 362 ed] A B Il
AR RY LR SR, P E B,
DR TR S R S g T W AR B, P A R
SUG R A 4R 50 (P<<0.05); S5EL 4 i,
ANEFIE I 7 2K R 0 B R AR, B S
SERERE FIF, A e X B AR A R S VR VR R
LK (P<<0.05).
2.2 BUAKRLEMHUALREYSFIRK

Bl 17~, 25 D4 I H S AR s W, B
FEE I e 2 MO HES ) % . R 5E, R ULIRSEM TS ; RS
BENEHKERIE, BIREIRINIST, RN
ATULEE AR AN ZEREAILZ . DUZEEE RN
5], RWHEA S ED; HENARIWRIE . WA, &F
e Zimar: . R UWLKAP I AR R A, A
TEAREEM IR o AV b iz 2 2RI N SRy T

WBE, W mRIER, A8 A KR M
YUMRIE ; BT R LF YL an 2 A, ARl PR
WK, HLHS IS G HENR KM A
TR BLPE R o SE 2 A A LRI R R R
[ BN AT LDt A Al U A, Ay D R AR
VRHCVEIRE ;. RGN RN AT QeSS AR AU A
HA R PRER EESE K N R W R IRFE . il .
K e 28 R AR I Ty v i 2 R )
Jey FR AT UL R S i i T Bt N D B £ AR 2 VR G A
Jiga M D) B2 B R, A D BB M A TR M TR
T HLUNARIIRIE . il 7K b A5 B Rl A
2.3 AKX ERE ML P a-syn. pSerl29-
a-syn, VAMP2, SYPZ%& & /K-F b4

F3, KR, GEAALE, BRI
KA AL pSer129-a-syn . a-syn £ 7K FHE
VAMP2, SYPHEHKFFEL (P<0.05), S
AL, ANEIE I 7 2H A 56 22 e i R o e 4 i 21
2l pSerl129-a-syn, a-syn FEEKEREAL, VAMP2,
SYPE FIKP-THE (P<0.05)., H53ELUW4A L,
A0 T I 2H ki B BT pSer129-ai-syn . a-syn £ [
KOV REAR, VAMP2 25 FIKCF T s M I Ifi )y 26
S5 SYP HR FH/KF I (P<0. 05) o A 41K IR
IR 545 A Z VAMP2, a-syn, pSerl129-a-syn .
SYP 25 1 HL Uk [ WL I# 2.

K2 KARRY IR FlRsil . ARSI bR L

Table 2 Comparison of indicators in the open field test, rotarod test, and balance beam test among different groups of rats (x+s)

A5 i ; VI . R | A
SR /mm S fmm 5™ g B AR /mm ZERE AT ] /s
E=E| 12 44294.35+5835.38 73. 86+9. 69 2579.00+111. 75 2579.00+111. 75 4.97+1. 10
A ZH 12 17 317. 10+3352. 50" 28. 87+5. 59" 596. 83+94. 54" 596. 83+94. 54" 14.95=+1. 33"
BEE AR 12 24963. 68+2493. 15" 41.61x4. 15" 1568. 49+93. 91" 1568. 49+93. 91" 8. 08=0. 51"
IS I I L 12 32217. 34+4450. 50" < 53.71£7. 41" 9 2079.30+111. 97" © 2079.30+111. 97" © 7.71£0. 97"

. a) HaHAE, P<0.05; b) SHMAE, P<0.05; c)

=14 k|

HEZwA i, P<0.05,

7 -
e quit|

B 175 4

T BEFSORFIRRF AL A | RN SEFTORBIR T 2L s A

gURAE | HUR BRI

1 HURREMHL HE O BIE 4521 (x20)
Figure 1 Histopathological and morphological results of HE staining in colon tissues of rats

from different groups (x20)
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K3 KERBIKNEF P VAMP2, a-syn. pSerl29-a-syn. SYP# /K AL
Table 3 Comparison of VAMP2, a-syn, pSerl129-a-syn, and SYP protein levels in the substantia nigra of rats among different groups

(x+s)
28 51 kA VAMP2 a-syn pSer129-a-syn SYP
2 H4U 3 1. 00+0. 01 1. 00£0. 02 1. 0020. 05 1. 0020. 02
FEAIZH 3 0. 58+0. 01" 1. 80+0. 01" 1. 65+0. 09" 0. 600. 01"
S Auki| 3 0.74+0.01" 1. 58+0. 02" 1.35+0. 10" 0. 92+0. 02"
AN I 4 3 0. 87+0. 02" 1.39+0. 01" 1. 17£0. 06" 0. 93+0. 05"

. VAMP2, #EIAHCHEE I 2; a-syn, o-F8fili%EH; pSerl29-a-syn, ZZ% 1R 129 i MRk a- R EH ; SYP, R,
a) a4, P<0.05; b) SEBILIILES, P<0.05; ¢) SEZEWYLEK, P<0.05.

x4 BEHRBREHHLP VAMP2, a-syn. pSer129-a-syn. SYP#E FI/KFHLE:
Table 4 Comparison of VAMP2, a-syn, pSerl129-a-syn, and SYP protein levels in the colon tissues of rats among different groups

(%+s)
2H 51 Ak VAMP2 a-syn pSer129-a-syn SYP
23 M4l 3 1. 000. 03 1. 00=0. 01 1. 0020. 04 1. 00=0. 03
FEAIZH 3 0. 46+0. 04" 1. 450. 09" 2.39+0. 16" 0. 46+0. 04"
KLU 3 0. 83+0. 07" 1. 020. 04" 1.27+0. 11" 0. 83+0. 07"
AN Il 5 2 3 0. 95+0. 03" 1. 04+0. 05" 1. 11+0. 03" 0.95+0. 03"
e VAMP2, MM 125 a-syn, o-ZRfIEERI; pSerl29-a-syn, ZZ&JR 129 1 MR IL - RAMAZ IR 15 SYP, ez,
) HE AR, P<0.05; b) SEAEIILES, P<0.05; ¢) HEZEAILE, P<0.05,
i S iR
SYP  [[== s == |38 kDa SYP E 38 kDa
GAPDH | == s == == |36 kDa GAPDH |« e s === | 36 kDa
PSer129-0-Syn | e w18 kDa pSerl29-a-syn 18 kDa
o-syn — v | 14 kDa o-syn e s | 14 kDa
VAMP2 e o e s | 13 kDa VAMP2 | e e | 13 kDa
A B C D A B C D
E: A, AR B, BRI, C, REW4l; D, AMEWEMOTAl; SYP, RfimE;
GAPDH, H il -3-BE MR U ; pSerl29-a-syn, 2241 129 {if f BERR L -5 filh 1 2B
H; oa-syn, a-ZflZEMH; VAMP2, ZE7HICHEEH 2,
B2 HKAKEREESEBHALH VAMP2, a-syn. pSerl29-a-syn,
SYP A FIHLIK K]
Figure 2 Electrophoresis images of VAMP2, «-syn, pSerl29-a-syn, and
SYP proteins in the substantia nigra and colon tissues of rats from different groups
2.4 BAKAMERELEMMLETF a-syn. VAMP2, FIRFEML (P<0.05). SEAUZH LR, KL
SYP mRNA F ik W4 AINEF I 100 2E G PR T M 5 T 2H 2 H a-syn mRNA 26
K5, SAEFE, AL N R T 4 iKREAK, VAMP2, SYP mRNA #ikThE (P<0.05).
AUrf a-syn mRNA 35 FH&, VAMP2, SYP mRNA HREZEA R, #NE I 425 A 2D Syp

x5 KHKFIKNEBTVAMP2, a-syn. SYP mRNA ik [b#g
Table 5 Comparison of VAMP2, a-syn, and SYP mRNA expression in the substantia nigra of rats among different groups (x+s)

13 _— ik 2 5% ) RN
a-syn VAMP2 SYpP a-syn VAMP2 SYP
E=E 6 1. 000. 07 1. 000. 06 1. 000. 05 1. 000. 07 1. 000. 06 1. 000. 06
HETRIZH 6 2.38+0. 20" 0. 55+0. 04" 0. 56+0. 04" 2.37+0. 19" 0. 60+0. 05" 0. 57+0. 04
EE A0k 6 1. 40+0. 08" 0. 830. 14" 0. 82+0. 12" 1. 30+0. 09" 0. 80+0. 10" 0. 71=0. 04"
FINE ST W 6 1. 250. 08" 0. 77+0. 07" 0. 78+0. 07" 1. 24+0. 08" 0. 770. 06" 0.78+0. 07"

W amsyn, «-ZfMEE; VAMP2, BERAICIEE M 2; SYP, RfihE.
a) S, P<0.05; b) SHEBIAHILE, P<0.05; ¢) SEZELAILE, P<0.05.
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mRNA KiEFHE (P<0.05).
2.5 BZARKAMEBREEMHAL T a-syn LIz
2R

Fon, SEAMAE, BAHKRMKERS
45 i H 2 a-syn M B3O8 M TS (P<
0.05), SEIAIZ LA, KA FNEIE 4
KU R 5 25 1A U 20 a-syn A B0 G5 A
FEAR (P<<0.05). SEZ T4l 4B i Jr 41 411
LR TG 2EE L (P>0.05), 54 KR4S
1 5 i B B 4L 20 o-syn 3K DLIEL 3

6 ALK U BT ALE A H LU a-syn Hup AL

X R 35 {1 LA

Table 6 Comparison of relative integrated optical density

values of a-syn immunohistochemistry in the substantia nigra

and colon tissues of rats among (x+s)
25 UL iR a-syn ZEAZHL a-syn
214 6 1. 00+0. 14 1. 000. 09
R 6 18. 866. 04" 4. 4120. 03
ELEH 6 1.5120. 25" 1. 6920. 16"
ANE I I A 6 1. 4620. 08" 1. 74+0. 20"

e oesyn, o-ZeMEEE .

a) SESHA L, P<0.05; b) SR LE, P<0.05,
2.6 BMKRALEMMEZ0-1. Occludin Fo i B i
¥ TH 7K -F rbdt

RTw, SEAALE, BAIAKREGHAN
Z0-1. Occludin FH X 2¢ 58 B K g 2 5T H TH AR X
DGR YR (P<0.05). SRR AR, £
B #METE I AR RESHHZ Z0-1 . Occludin AH

iR %

200 M

i S5

X S B R G P Jo 26 4L v TH A X 26 i B 44 7
# (P<0.05). 53%%%@ FAe, MBS i 5 445
W2 70-1, 1l 2 S5 20 20 TH AH X 2 't 5 B
T%“ (P<0.05). %éﬂjuu B2 20-1 5 Occludin
iR 5T TH Rk g st L E 4 . K15,
RT HAKRREHALZ0-1, Occludin FK LT TH
GPE TGN T LR
Table 7 Comparison of relative fluorescence intensity of ZO-1

and Occludin in colon tissues and TH in the substantia nigra of

rats among different groups (x+s)
w0 R Gl WS TH
70-1 Occludin
GEE 3 1.0040.03 1.00£0. 04  1.00+0. 07
AL 3 0.33+0.02Y  0.50+0.06” 0.18+0.02"
KLU 3 0.50£0.01"”  0.76+0.05" 0.28+0.01"
AR 3 0.63+0.02” ¢ 0.77+0. 06" 0. 46+0. 05" )

W 20-1, S%EEEM1; Occludin, HEEM; TH, BER
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Figure 3 Expression of a-syn in the colon and substantia nigra tissues of rats from different groups
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Effects of Bushen Huoxue Formulation (% '51%1i177) on Synaptic Vesicle-Associated Proteins in Neurons
and the Intestinal Barrier in Parkinson'’s Disease Model Rats
WEI Naxin', CHEN Yingfan’, QI Xiaorong®, ZHANG Qian', GENG Xiaohan', ZHANG Yuzhi ', LI Min’
1. Graduate School, Chinese People’s Liberation Army General Hospital, Beijing, 100853; 2. Department of Traditional Chinese
Medicine, the Sixth Medical Center, Chinese People’s Liberation Army General Hospital
ABSTRACT Objective To investigate the potential mechanisms underlying the therapeutic effects of Bushen
Huoxue Formulation (' % 1177, BSHXF) in Parkinson’s disease (PD) from the perspectives of synaptic vesicle
cycling and intestinal barrier function. Methods Forty-eight male SD rats were randomly divided into four groups,
control group, model group, Madopar group, and BSHXF group, with 12 rats in each group. Except for the control
group, rats were administered rotenone by gavage once daily for 4 consecutive weeks to establish a PD rat model.
After successful modeling, rats in the BSHXF group received concentrated BSHXF solution by gavage at a dose of
13.5 g/(kg+d) , while rats in the Madopar group received Madopar tablet suspension at 2 g/(kg-d). Rats in the control
group and the model group were administered distilled water by gavage at 10 ml/(kg-d). All groups received continuous
gavage treatment for 2 weeks. Motor function was evaluated using the open field test (total distance traveled, average
speed, and total distance traveled in the central zone ), rotarod test (latency to fall) , and balance beam test (traversal
time). Histopathological changes in colon tissues were observed by HE staining. Western Blotting was used to detect
the protein levels of a-synuclein (a-syn), phosphorylated serine 129 a-synuclein (pSer129-a-syn), vesicle-associated
membrane protein 2 ( VAMP2) , and synaptophysin (SYP) in the substantia nigra and colon tissues. The mRNA
expression levels of a-syn, VAMP2, and SYP were detected by RT-PCR,, and o-syn expression was examined by im-
munohistochemistry. Immunofluorescence staining was performed to assess the levels of tight junction protein 1 ( ZO-1)
and occludin in colon tissues, as well as tyrosine hydroxylase (TH) levels in substantia nigra tissues. Results
Compared with the control group, rats in the model group showed reduced total distance traveled, average speed,

and central-zone distance in the open field test, decreased latency to fall in the rotarod test, and prolonged traversal
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time in the balance beam test. The protein levels of pSer129-a-syn and a-syn, as well as a-syn mRNA expression
were increased in the substantia nigra and colon tissues, whereas the protein and mRNA expression levels of VAMP2
and SYP were decreased. The relative integrated optical density of a-syn in the substantia nigra and colon tissues was in-
creased, while the relative fluorescence intensities of ZO-1 and occludin in colon tissues and TH in the substantia nigra
were decreased (P<<0.05). HE staining showed focal necrosis in the mucosal layer of colon tissues, disappearance of
some intestinal glands, extensive inflammatory cell infiltration , and proliferation of fibrous connective tissue in the
submucosa. Compared with the model group, both the Madopar group and BSHXF group showed varying degrees of
improvement in the above indicators (P<<0.05). Pathological damage in colon tissues was also alleviated , with on-
ly mild fibrous tissue proliferation and limited diffuse inflammatory cell infiltration observed in the mucosal layer.
Compared with the Madopar group, rats in the BSHXF group exhibited increased average speed, central-zone dis-
tance, and latency to fall in the rotarod test. The levels of pSer129-a-syn and a-syn proteins in the substantia nigra
were decreased, while VAMP2 protein expression was increased. In colon tissues, SYP protein levels and mRNA ex-
pression were elevated. The relative fluorescence intensity of ZO-1 in colon tissues and TH in substantia nigra tissues
was also increased (P<<0.05). Conclusion BSHXF may improve motor dysfunction in PD by regulating synaptic
vesicle cycling, restoring intestinal barrier integrity, and improving neuronal synaptic function through modulation of
synaptic vesicle-associated protein expression in the substantia nigra and colon tissues.
Keywords Parkinson’s disease; gut-brain axis; synaptic vesicles; intestinal barrier; a-synuclein; vesicle-associated
membrane protein 2; synaptophysin; Bushen Huoxue Formulation (*h % 175 )
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Discussion on the Pathogenetic Evolution of Cerebral Small Vessel Disease in the Elderly Based on the ""Form-
Function" Disharmony of Brain Collaterals
XU Ying', GE Jinwen’
1. Hunan University of Chinese Medicine, Changsha, 410208; 2. Hunan Academy of Chinese Medicine
ABSTRACT Cerebral small vessel disease (CSVD) is a heterogeneous condition affecting small vessels in the
brain and is closely associated with cognitive dysfunction, gait abnormalities, and emotional disorder in the elderly.
Based on the collateral disease theory of traditional Chinese medicine (TCM) , a "form-function" pathogenesis frame-
work for elderly CSVD is proposed from the perspective of their relationship. In this framework, the "form" refers to
the morphological basis of the brain collaterals and sweat pore, while the "function" refers to the activities of gi-blood
circulation, nourishment and regulation, as well as the body fluid transportation and distribution; the two are interde-
pendent and jointly maintain the mental activities of the brain. Under this framework, the dynamic pathogenesis evolu-
tion patterns of CSVD, namely collateral fragility, collateral rigidity, collateral stagnation, and collateral damage,
are systematically explained, revealing the potential mechanisms underlying the transformation of age-related physio-
logical decline of brain collaterals into pathological impairment. This provides a theoretical foundation for the diagno-
sis and treatment of elderly CSVD with TCM.
Keywords cerebral small vessel disease; brain collaterals; sweat pore; geriatric disease
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