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[Abstract]  Objective: To investigate whether Wuteng Dingshen decoction can ameliorate the loss of
dopaminergic neurons and regulate the activation of M1 microglia in MPTP-induced Parkinson’s disease (PD)
mouse models. Methods: A total of 36 C57BL/6] mice were randomly divided into a blank group, a model
group, and an intervention group, 12 mice in each. PD mouse models were established by intraperitoneal injection
of MPTP. The intervention group was intragastrically administered with Wuteng Dingshen decoction, while the
blank group and the model group received ultrapure water, once daily for 14 consecutive days. Behavioral tests
were performed on day 0, 5, and 19. All mice were sacrificed on day 20. Immunofluorescence staining was

used to detect tyrosine hydroxylase (TH), ionized calcium-binding adapter molecule 1 (Iba-1), and inducible
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nitric oxide synthase (iNOS) in the substantia nigra. High—-performance liquid chromatography was used to mea-—
sure dopamine (DA) content in the striatum. RT-qPCR was used to detect the levels of Iba-1 mRNA and i-
NOS mRNA in the striatum. Western blotting was used to determine the protein expression levels of Iba—1 and
iNOS in the substantia nigra. Enzyme-linked immunoadsordent assay (ELISA) was used to measure the levels of
tumor necrosis factor-a (TNF-a) and interleukin-1f (IL-1B) in the striatum. Results: Compared with the model
group, the intervention group showed a significantly shortened duration in the pole—climbing test, and increased
total distance and average speed in the open—field test (P<0.01). TH expression in the substantia nigra and DA
content in the striatum were significantly higher in the intervention group (P<0.05). Furthermore, immunofluores—
cence staining, Western blotting, and RT-qPCR analyses all indicated a reduction in iNOS in the intervention
group compared to the model group (P<0.05). ELISA revealed decreased levels of TNF-a and IL-1B. Conclu—
sion: Wuteng Dingshen decoction can ameliorate motor dysfunction, inhibit M1 microglial polarization, reduce

the levels of TNF-a and IL-1(3, and attenuate the loss of dopaminergic neurons in the substantia nigra pars

compacta of MPTP-induced PD mice.
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s 25\ A FRA L3S 1202301061 ) ; MPTP( i3 = KA
YWHE AR A RN T, #5 092222230612 ) ;4% 2 T F
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5 W2311E5L09);20X TBSTIRZEMK (ALt e FRHEA R
o E] L S :20220412) 5 1 28R 2 AL (tyrosine hydroxylase,
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Al 5 RO B (B 5 UltiMate 3000 RS) A1 (R 25
DHL(BLS :ST16) ¥ FAEER CH/RBHE (h ED A RA W]
PR BT LR (P DA R E L S  Epoch 2]
WIEEPCRI P LB W= ( L1 ) H R A, #5 : Light-
Cycler480]; Bio—Rad & il L (£15-: 1645050 ) . Bio—Rad /Nl
T ML VK R 48 (H5 11658001 ) Fl Bio—Rad 7% BN B HRL (5
1703935 ) Y90 F1 AR A= fiw s 27 (LI ) A FRA R 4 H 3
bRk HBG R G (LR = IR AR AR, S
ChemiScope 6000)
1.4 #AE55 YA BT E /MR 1~365 1)
JGE HEA T 405, (3 FH Excel A2 BUBEAILER , $e BEALECKE /N U 5
MNBIRHET  1~125 13875 U4, 13~3675 V3 il . 25
F 2 F 52560508 1 R 2 55 19 KA R i i T S B (IR B = 1A
TSR EGF /2R B ) K T F KA T B i 5 (1R
F£19 d); A TR 1 KEH 5K T0.03 ghglH0.5% MPTP
TR S (1RAd, 365 d) , 225 AR AR 2P n & 2R /N
FRASHY , bt S FH B 4320 0 1, B A 119 24 H/ N R A3 A
AU T4 FE LR 6 R B 19K BRI A+ Hii 4 H24
SN I8 1 1355 770.025 o/kgf90.5% MPTPYE ORI T 7
$70.25 g/kg1.25% N BEEF TR A AR CR (13Kk/7 d,
29K,
1.5 32 RAERFEG60 kg, N5/ RSG5
LB IO 1, — 51 e 28 M ) AR 25 R 80 o, WE B IR
80 g+60 kgx9.1 =~ 12.130 g/kg. T E M7 I Pl 5
e BT 1 0k B 1:2:4, 75 HH L RE 1 A MR B RO VE
FIHH6.065 g/kg, T AT B 12,130 g/(kgd), =5
AT B 524,260 g/kgs

TESHER 6K AR 19K, 45 (I AR R ZH 43531 L AE 10 ofA
Fri THEAEK0.1 mLE T B AR BEC 1R/, 3214 ), T T LA
10 R B T FUREE P01 mLaE T B AR (1ERA, HE14 ).
A 5T FE TS B v 4% 18 6.065 g/(kg +d)12.130 o/(kgd) .
24.260 g/(kg*d)3MFHIEAT I, A 12.130 ¢/ (kg d) i
AT DL 2 DR I & AR AT N R B T e o/ B T 1 4L
PR A 250 ORI 98 h i 12,130 o/ (kg - d) L EEHEAT
1.6 MLEIAR
1.6.1 ATRZMEE FAA/NEAT BT LR 0K B S KA
19 A TICHSE AN S LG Rr , W HE S50 5 -

T T 5 50 256 - fl VG JAE FAT AR A, AP AR AR 1 om, K
50 cm, TEFF 140 20 A0 W FF I BRCE KR/ BRUE T
PRI, /N BROSUS B B b FF IIET- & A A IS8 4 R, Azl
IR TIHNE S AT B AR (o) o HU/IN A IRICHT
SEU TR A 3UR, AR SR A R0 430 min, IS EE , BUAME

W37 SL R 58 B 409N 50 em .50 em 40 em H. B
WTF A SR AT, B SR O SR, O B AR AR Sk e
/NERAEN A6 N 38 S5 B0 o RS DU/ INERAED 46 1 S min 9 1)
SRR () PRI B 3 (/s ) o

1.6.2  RIEDEEHM B TH . Iba— 1 FIINOSHY ik SZH6 4R

20K, K3/ BB SAL B (n=3 ), i F UK L4 58 2 fiki 20 21
I FH 49 22 58 B RV WORE JLRE 0 T 2 o F I8 4 ) M 2. 21
AT ALY B, B Kb BB PTE, BHLWT VR i 4R
ALYy, M35 £, S8 )5 IACTH (Iba—1 iNOSHL A (Fi B L 1)
J91:1 000) F1 5t (K B LL A5 1:300) #EATIE L DAB IR (1,
DAPIE Az , 25 A5 S WA SR B TH Iba—1.iNOS
HIZR IR R I THA R
1.63 R AH 3% (high performance liquid chromatogra—
phy, HPLC) KM SCIRIADA & il e SEE0 520K, #4341/
S BRI (n=3 ) , B F oK LB BCHRAR, A S00 L g
WRHETR AT, INAF LRSS min, 250244810 em, 13 000 v/min,
B0 10 min/FHCETE H0.22 wmIE I E , BUEBGEFRE BT,
For /N BREBCIRAA TP A DA 7 1 (ngfg) o (ATEHE : Welch  Ultimate
XB-Cys 150 4.6 mm,5 wm;7KHH:0.1%H FR/7K ; A HLAH:0.1%
FER/ 0 5 L : 0.8 mL/min; FEIRARTELE 140 °C.
1.6.4  RT-qPCREGHMZCIRAA MR FTAIMIAT &) (Tha-1 mRNA .
iNOS mRNA)MIXTRIEE  SLI 520K F 340/ B B4k 58
(n=3), B F UK BB SCRAA IR 1T mgZHZU10 pl. RNA%E
BUR A1 EREARTCIRCIR , 024210 em, 4 °C, 12 000 t/min,
B0 10 minF7 BRI A =S H BB #HE 10 min, 4 °C,
B2E4£10 em, 12 000r/min, 250210 mini BUGEIKA A
500 WL PR B, B IR ST 80K 5 i B UTTE 10 min, 4 °C, B0
24210 em, 12 000 r/min, #0210 min, TE AT WL A € TL5E R
S RNA LS RNACH AR , 28— 5% cDNA B BUR R G0k 42
IUPRNAS SR A e DNA , SR J5 Fl qPCRIRIR A S T A1
X 72 fE B RT-qPCR B , R il SBUIR A HTha~-1 mRNA (iNOS
mRNAZRIE - RT-qPCRY 1S 554 : FAEM:95 °C 30 5325195 C
155,60 °C 30 s, fEH 401K . FERT-qPCRY LSS5 , LA22e0g
/RIba—1 mRNA.iINOS mRNAAX LG BIYF5 ) Pl
AR A BRA AR, 5 P 5 L.

#& 1 RT-qPCR 3|¥1F 5

AN 5IFH1(5°-3") YK B bp
Tha-1 375147 : GGATCAACAAGCAATTCCTCGA 187
T8 14 CTCTTCAGCTCTAGGTGGGTCTT
iNOS #5147 : CAACAGGAACCTACCAGCTCACT 253
T35 14 : AGCCTGAAGTCATGTTTGCCG
B-actin _LJ#FIH:CCTCGTCCCGTAGACAAAATG 287

THES 19 : TGAGGTCAATGAAGGGGTCGT

1.6.5 Western blotting?E Al B BT Tha—1.iINOSHY B F £ ik 7K
T FELEE20K K3 /N SN FE (n=3) , B F UK L
WO & B A IS, B20 mgZe A7 2 BT AY IR ZH 4, #4110
5 EL AT A RIPAZMRRS 7850 513 ZT0H B ki .4 °C,
BL0AF4210 em, 12 000 r/min, 25020 min i BB 375 IR
BB R B T RIS BCAIR I I WA A
W JH 14 RFINASX loading buffer#F 4T 8 AR M5
N ZARRAG A H TR RE 2R 6 g/ L, B ARBUN 2 B AR
1TSDS-PAGEHLIK , {55 ZPVDFE, TBSTUEME4K x7 min, P
PR A20 min, TBSTYEAR4TK X7 min, 53 511 ATba—1—4t
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(1:1 000) .iNOS—HT(1:1 600) /54 CHEE 1L 7%, TBSTVE Mt
4 x7 min, HRPHLARIgGHATEIRIFF 1 h, TBSTHE4IXXT min,
FEPVDFIE LB INECLAL 2% & YR Y et , & H sh b2k kot
BAGATHT R G B REBUR, T A UG K B i ba—1 .
iNOSTE [ #2145 7K o F FH Image) 15 23 7 44 5% Tha— 1 Fli—
NOSIW H M4 AT IR BB /347, R LU AT iR e = H Y
FEAMKEE/NS K EE AR ba- 1 HIINOSTE F %
TR RE B

1.6.6  ELISA K I SR 4420 il Rl 7 (TNF—o JL—18) 7% £ 7K
T TR 20K, K34/ BB SR T (n=3) , B F K L B
HBCRAR, $2 B8 191 E 47 A PBS Il 5 L5 L 4 <C,
BLOAFEA210 em, 12 000 t/min, 252015 min/5 BT, R I
PO I T A Hie FRE LIS AT 85 U0 B A3 JEA T8R4 , 600 4m
A FINF-o IL- 1811 5 &K

1.7 %it%F % R SPSS 23.08 TG M, T
FORHLL BB bRifE 227 (s )RR o X SEBG A 19 K A ICHT S 56
BERFRISE SR A 037 S 50 SRR AR S EUR S i et 2=
s, Z4H 8] iR I Kruskal-Wallis HAG 6 o XSG 250K A58
B S KA NCHFSL B TERE SRS 0 R FN S IG5 19 K 3758
B0k DA SRR ZE S (Iba—1 mRNAFIINOS mRNAAHXF
FIEEA M EE R Iba—1 FIINOS A EE 17126 15 7K T4 0 235 SR 2R
FHER R 2 225307 (one—way ANOVA ), Z2 41 [R5 R F Least
Significant Differencel#{ THH . ROOSFIRE AL R Lo
2 & e

21 EBREAZHDREH G Y LRFOK,3H
JINERAG AT B ] 1™ 37 S 56 5 A R ™ 4 S 907 359 8% Bl 1 L
I, BRI HGEFE X (P>0.05) S 5K, 525 FA4L/MR
b, SR AN T B /I BUCAT B ) B 8 48 K ( P<0.01) B
Y4 15 (P<0.01) W PR 3 B2 R 9 (P<0.01) o SE 56
19K, 525 4L A, B RILL/N RUCHE IS 37 A s 2
U G IR S B A Ge i 4 L (P<0.01) s SRR L%,
T HULH /) BRUTCHTRT ] BH B4 58 (P<0.01), 7 B R BH S 34
(P<0.01), {5 V34978 shid 5 B S 42 15 ( P<0.01) o (L3 2~4)

K2 EHFEE  (xxs,s)
411 n TEHOR TSR TR 19K
=K 12 5.61620.761 4.938+1.062  5.248+0.670
LRI 12 5.604+0.777 11.508+2.504* 11.586+2.132"
T 12 5.969:0.621 12.484x2.488"  6.110£0.915"
L e N F=0.988 F=44.642 H=25.200
P 0.383 0.000 0.000

E: 5 EaME,P0.01; BRI AILE P P<0.01 .

®3 UHIHREBEELR (xas,m)
Eikil n ELEHIPS SRS K SFI9K

=SHY 12 15.929+3.950 13.328 +3.813
PRI 12 15171 £4.834  2.162 £ 1.786"

11.139 £2.590
2.510 £ 1.544

A 12 157324.185 2.007+ 1762  7.405 +2.623*
s giiti F=0.099 H=23.353 F=42.208
P 0.906 0.000 0.000

5G4, P<0.01; 5 A 28 b 4R, P P<0.01
4

x4 UHIEFHBHEELER (x5,m/s)

ikl n o LREBOR TSR FIEEI9R
=Kl 1200530013 0.044£0013  0.037+0.008
A4 12 0.051£0.016 0.007£0.006*  0.008 +0.005"
T 12 00530014 0.007£0.006*  0.025=0.009*"
oL ez g i F=0.107 H=23.436 F=42.875

P 0.899 0.000 0.000
E: 5 GUE, P<0.01; H5EA 2845, P<0.01

22 EREFEAYHIIMPTPAER ) R 2R THA LR NE R 4a

FOM1E AR &4 (Iba-1.INOS) KA R -F 8o RIEFCK
W7 ARV /N B THRR A B AT 25 VAL T4 /N TH
FH M: i 28 e B0 R RS R A 38 0 ARATS Z> Fas Al (L R
500 pm) (ULIE 1) A RIZH/NERINOSFRIA B i m Fas 4, T
AL/ FUNOS F ik WS AR F AL AU AL, fif o F 25 H AL (LB R
250 pm) o (WLIE2)

o - - -
TH

DAPI Merge
B1 SHEEBRHPTHRIE (x5)

Tha-1 iNOS DAPI Merge
B2 &HHAZERESP ba-1.iNOS Fix (x10)

23 AIEEAYHHMPTPAER ) ALCRKDASZMHh 5
25 4 L3, R/ N R BCIRIR DA 5 7 B B IR P<0.01),
VA L s SRR g, T HIAL /N REBCIRIR DA & 2 B
ETHE (P<0.05) . (WL35)

|

FRARIEH

H¥
o
Ane
=

HEARIZH

Tz

K5 SUREDARE  (xzxs)

205 n DA i/ (ng/g)
EHA 3 218.828+10.410
EHIZH 3 16.517+7.197
Tl 3 43.348+14.691""

F 289.030
p 0.000

E: 5 GUE,P<0.01; 5 AR 4L, P<0.05,
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2.4 ZFEEAYHIMPTPAER ) R 80Kk Tba—1 mRNA.iNOS
mRNAART A F 09 %rn 525 A4 i, BRI/ NSOk 74
Tba—1 mRNA.iNOS mRNAFIX| k& B FF(P<0.01),
T/ NRECR A Iba~1 mRNA (INOS mRNAAN Fik &y
W3 LI (P<0.05) ; SAERIAL Lo, T W4/ R EUR AR Tha—
1 mRNA .iNOS mRNAAHXFFRKH B T (P<0.01), (U
#*6)

£ 6 BUREK Tba-1 mRNAINOS mRNA X RIZE  (xxs)

24 531 n Iba—1 mRNA iNOS mRNA
y=E 3 1.004+0.092 1.130+0.426
A2 3 1.742+0.132¢ 3.259+0.305°
T 3 1.205+0.028" 2.09420.320"4

F 49.082 27.179
P 0.000 0.001

E 5 E G mIE, P<0.01,"P<0.05; 5 B 21 1L 4, P
0.01.
2.5 BFREAYHIIMPTPAEA ) & 2 Flba-1.INOSE & £ ik
KFegHra 525 R AR/ NR R T Tba—1 iNOSEE
FIR W LI (P<0.01), T/ R Filba-1 iNOSTE £
K2 EIE(P<0.05); SHERIZH Lei, T4/ BB IR T-
ba-1 iNOSHE F13IE T (P<0.05). (WLIEI3.%7)

GAPDH S s s GAPDH - . -

SEY B4 THU M BA4 T
E3 &HAZEFH ba-1.iNOS FKiEETE

xR7 BAZERD ba iNOS BEARIEKE (xzxs)
45 n Iba-1 iNOS
y=E 3 1.000+1.695 1.000+0.251
RHILH 3 2.449+0.544° 1.803+0.078"
T 3 1.765+0.093" 1.442+0.119"
F 14.174 17.431
P 0.005 0.003

E: 5 R G4, P<0.01,"P<0.05; 5 B A 48 1A ,oP<
0.05.
2.6 HERATHIIMPTPAEER ) R B UTNF-a IL-134 & K
FeRra 5 AR, R4 /N RE T TN - IL-18
FEREFRE(PO01) ;SR Hi, TP/ NH R TN F-o
IL-1B 5 =34 B EREAR( P<0.01) . (ILFR8)

#8 HBHAZERA TNF-a. IL-1g HEEKE (xxs)
20 5 n TNF-o IL-1B
TH4 3 23.715+1.086 82.248+18.731
BERIZL 3 409.964+74.002¢ 286.585+43.118"
THd 3 41.834+13.046" 103.548+14.389"
F 75.705 46.984
P 0.000 0.000

E 5 G, P<0.01; 5B R 41 AL P P<0.01 6

3 3F it

PDJE DL BT - BUIR IR DA RB P 2870 25 2% Oy 32 2355 B gl AR
FR AR TR AR IR SR O BIFIT R B, MG Y R M AL 2
HPDRFT-BURIRDARERN £ 70 E R I HZEA T MG X
PSR GEH BE 0 E W A0, AR LR R, vl o AR 4
(M1)EHT AR (M2) RIS 1AL JE M IR BB 2 e 52 K+
(UNIL-1 . TNF-a . JL-6 iNOS .CD86 %5 ) £ 5 DA #f 28 4 it FlI AR
P MR BRI 92 PR 725 4 F W Bl v, & R A k5
KB, 38 i AR [RIR AR B ARMG RV TE AL, ¥ T A2 PDASE AL DA
L ICRYAT 0 A EL 2 R, A MG R G, T EPD
PRI A Ife A TR FD A RE At 28 00 09 AR 52 b, 8 e S
WGIETT 5 T A AGE S e hG e R 41 A ir i3 , B TH
Fik BUIRIR L2 BUKE IR B4R 5, R %07 7RI MPTPAS
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