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S A /N BRAY S 2 AS Sl st () B B 4 06 (P<0. 01) o 9 45 24 B 2 T o3 —F X 422 1 5 R o328 38 2 1 2
(lipocalin 2, LCN2)/NOD W2 R R 1 45 9 A0 56 & 1 3 (NOD-like receptor thermal protein domain
associcated protein 3, NLRP3) > DHM BV FEAE IS . 5 PDALAHLL , DHM 1l f5 i % 1 ph &0y %
SANJE FC/MA B/, 3 U8 T iP5 228 57 R F (brain derived neurotrophic factor, BDNF) | % fifli £
F I(synapsin I, SYN1) & i Ji5 % J& 25 19 95 (postsynaptic density 95, PSD95) 55 2 fish n] ¥ V£ 35 A5 Y 2 35
(P<0.01). DHMFi/5 LCN2 NLRP3 FIETE I 4 i A 1 BUbR &4 MA C3 (complement component 3, C3)
(1) 335 5 PD 41 AH b3 &8 3 F 0 (P<0. 001) , A2 IR 4 S100 8545 4 8 1 A10(S100 calcium binding
protein A10, SI00A10) B K5 &3 fin (P<0. 01) . #3267, 5 PD ZHAH L, PD+DHM 2H /) B
B2 JZ GFAP/C3 BHPE 4 %k H 25 08 /0 i GFAP/S100A 10 41 A % H 2 3% 4 1 (P<0. 05) . b4k, 5 PD 41
FHEE , PD+DHM 41 /)y B4 - e 23 20 20 v I 5 40 Tl A 65 B0 % 22 16 1 51 4 (acyl-CoA synthetase long
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Dihydromyricetin ameliorates depressive-like behaviors in Parkinson’ s disease
mice by promoting A2 astrocyte polarization and inhibiting neuronal ferroptosis

via suppression of the LCN2/NLRP3 axis
LU Menglin, LIU Xiaogian, ZHANG Baowen, KOU Xianjuan College of Sports Medicine, Wuhan Sports University,
Wuhan, Hubei, China

[Abstract] Objective Depressive-like behaviors is one of the most prevalent non-motor symptoms in
Parkinson’s disease (PD), severely compromising patients’ quality of life. Dihydromyricetin (DHM), a natural
flavonoid, exhibits neuroprotective effects, but its ability to ameliorate PD-related depressive-like behaviors
and the underlying mechanisms remain unclear. This study aimed to investigate DHM’ s mechanism for
improving depressive-like behaviors in PD and identify its key molecular targets. Methods  Thirty-two
7 weeks old male C57BL/6] mice (weighting 24. 5+1. 5 g) were randomly divided into 4 groups (n=8): Control,
PD model, PD+Madopar (positive control), and PD+DHM. Except the control group, all groups received
intraperitoneal 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) to establish subacute PD models. Motor
function was assessed via rotarod, pole and wire hang tests; depressive-like behaviors were evaluated using
the open field, forced swimming, and tail suspension tests. Network pharmacology, dataset mining, and
molecular docking predicted DHM s key targets for PD treatment. Western blotting and immunofluorescence
detected DHM’ s effects on synaptic plasticity, astrocyte polarization, and ferroptosis. Conditioned medium
experiments further validated the predicted mechanisms. Results Compared with the PD group, PD+DHM
mice showed significantly prolonged rotarod duration and suspension time (P<0.001), reduced pole descent
time (P=0. 005 5), increased total distance (P<0.001) and velocity (P<0.001) in open field test, with higher
central activity distance/time ratios (P<0.01), and shorter immobility times in forced swimming and
suspension tests (P<0. 01). Network pharmacology and molecular docking identified the Lipocalin-2 (LCN2)/
NOD-like receptor thermal protein domain associcated protein 3 (NLRP3) axis as DHM’ s potential target.
DHM intervention reversed neuronal loss and Nissl body reduction while upregulating synaptic plasticity
markers BDNF, SYN1 and PSD95, compared with the PD group (P<0. 01). DHM significantly downregulated
LCN2, NLRP3, and Al-astrocyte marker complement component 3 (C3; P<0.001), but upregulated A2-
marker S100 calcium binding protein A10 (S100A10; P<0.01). Compared with the PD gruop,
immunofluorescence revealed reduced GFAP/C3-positive cells and increased GFAP/S100A10 cells in the
prefrontal cortex of PD+DHM group (P<0. 05). Additionally, DHM decreased acyl-CoA synthetase long chain
family member 4 (ACSL4) and Transferrin receptor (TFRC) expression (P<0. 001), while increasing GPX4 and
SLC7A11 levels (P<0.001) in the prefrontal cortex. Conditioned medium experiments confirmed that DHM
and NLRP3 inhibitor MCC950 reversed abnormal ferroptosis-related changes in dopaminergic neurons
(P<0.01). Conclusion DHM may ameliorate depressive-like behaviors in PD mice by inhibiting the LCN2/
NLRP3 axis which promotes A2-astrocyte polarization, mitigates imbalance in astrocyte polarization and
alleviates neuronal ferroptosis.

[Key words ] dihydromyricetin; Parkinson’s disease; ferroptosis; astrocytes

Supported by the Key Project of Traditional Chinese Medicine Joint Fund for Innovation and Development of Natural Science Foundation of Hubei Province

(2024AFD242)and the Program for Excellent Young and Middle-Aged Science and Technology Innovation Team Program for Higher Education Institutions of
Hubei Province(T2024019). Corresponding author: KOU Xianjuan, E-mail: kouxianjuan@126. com

PER S — % UL 2 R AT MRS , 0 & AR FRARMIE R B BUR I 2 MR RE A 2 on b TR G |
(Parkinson’s disease, PD) Ui R [EFF2L 2 T}, Hiil 3 a-Z il 8 H (a-synuclein, a-syn) )55 BEEF 5
2050 4E A BR L H BRI 2 520070 RO ML IRETR AR, IF I S BUR I 12 3R 2 S SR I A



http://aammt. tmmu. edu. cn Bl 7222 155 R 241, 2026, 48(10) 1341

BN IIRERETG T Rk 2 TS W, PD YR
B S IIREREIR , AR FEAT S AR R R A S AR 1T
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PD (4 A AL 7 S Z2 b KR, 045 S E S L L 4R
PO RL EORLIR D RERRAG-25 o IT4F R, BRAETAE N —
oo 2 4 AR P AR L AT Ty =X, AR A AR
TG & 08 B o et S Ak LA K 20 J PN 336 1 4R 18 S
T, EAWFTR RV, PD B il b A7 ek & i i
I8 JFE A2 B H BK (glutathione, GSH) B A A2 B It i 48
ARV T i S R AE T MBLRRAE , 32 5 e il 22 34 i T
RET B, AR PD R R SE T AR AL X
TR E R ERIR TR R B E L,

:a*ﬁ*@?(dihydromyricetin, DHM) & —Fh =
FATE T RS A BHSE A TP i RAR 2R 59
HAPS SUEMA 2P SR AR R4
HIWT5E & B, DHM REAZ FE AR 6- 52 5 2 L 175 5 /4 PD
/N BB IR v 5 40 i 0 T R A B OK S AR,
DHM 7E 1-F E-4-75 31,2, 3, 6- DU S ML IE (1-Methyl-4-
phenyl-1,2,3,6-tetrahydropyridine hydrochloride, MPTP)
A T 775 S 10 12 v PD /N USRS o R 3R T SR BE
PAT R TR RAE AR OCHR AR K38, IR T H W
K, IR E T PD /NN R I AR A L 5
A WEFEFW], DHM AT 0[] £k 8 1ol ik ol i P08 K%
AVEEBG . SR, DHM 75 Al 088 1 35 4k 5T
T AH G % 235 PD AR FEAT AT A7 i 5, HLHAR
FABLAR 5 1 i — 2D AR o R, ASBIEFE ) P 0 2% 24 2
AR SR A I S TR EOR | i % DHM i
PD IARAEAT 0 BV TEAE TR 5, OF i — 2D 455 MPTP
P55 B 2k PD /)y BRURSEAY K AR A1 A1 i 552 56 3R AT 5
iiE, B 75 A PRSE DHM PR ¥ 2R A8 T2 PD AR AEA T
HE T AL, O PD AR iz SRR AR 5 B 16 B2 AT Y B
e

1 #REFZE

L1 ##
L1 2995l MPTPERRREL | 1-HY Hk-4- 0k
Mk BE 2 (1-methyl-4-phenylpy ridinium iodide, MPP")

W A 3% [ Sigma-Aldrich 28 ] ; DHM 14 H 3 [&] ALB
Technology Limited 23 7] ; NOD £ 52 /R # [ 25 #4) 38041
* & H 3 (NOD-like receptor thermal protein domain
associated protein 3, NLRP3) i il 5] MCC950 Ity [ 5 =]
MedChemExpress 2 # 3 fll £ & Ji 8 2 Bt H Jik
(glutathione, GSH) \W:%(malondialdehyde, MDA ) X
VR R R &0 R st A A ) AR AT S
B Je IR g W i 3 D FE 4E IR A W BB BR A H
Prime Script RT i) & H H 48 TaKaRa 23 7] ; R H
BiE-EDTA A 75 -85 53R L B DMEM 15 JR 2L
F 1 Gibeo A H] o AF WEH IR ALY 4 (glutathione
peroxidase 4, GPX4) L& |7 BT 2 IR Z 0% 7 1 51 11
(solute carrier family 7 member 11, SLC7A11 RN
LI A A BB % ZE 5 51 4 (Acyl-coA synthetase
long chain family member 4, ACSL4) T iKW A - ¥
Abmart 23 H] 3 NLRP3 $it f& | fixi 9515 #2228 5% W 1
(brain derived neurotrophic factor, BDNF) g /&l [ &,
DUIELE IR A WA PR W) 5 5 8R4 11 324K (transferrin
receptor, TFRC) $iL & | g i iz 2% # 11 2 (lipocalin 2,
LCN2)HTAR I {4 BB TR A W R AT BRA 7] 5 5 ik
5  1(synapsin I, SYND) HLik | 28 fill 5 %25 B 2 11 95
(postsynaptic density-95, PSDOS)HTiklg [ i 845 18
Wi A PR 7] 5 #MA C3(complement component 3,
C3) . S100 %5 2% & # A A10 (S100 calcium binding
protein A10, SI00A10) LI A BT H A2 A= W AR A
FRZS F] 5 I B 4F e R 2 H (glial fibrillary acidic protein,
GFAP)HUIRI A B = A IR A IR A F

112 Sesahyy 32 H7 ARl BEAETE C57BL/6)
ANELAR BT (24. 541 5) g 10 19 91 R 0 36 5 7 ah 9256
YA BRA E, SEE sh ) Az 7 V8 AT IE S - SCXK ()
2019-0004 , 5 56 557 i I3/ AT HIE % - SYXK (56)2021-
0087 , 5 56 2y ) o7 1t 153 4% UE 5 : 430727220102284237
JIT A S ) 9 5 A SR AT v ] S 56 3 ) AR R AR DGR E
I 2 RDUAE B sh P18 P2 51 233 A it 1 (S0087-
20220920-01) . /N SRR L SPF 2484 b5, 12 h
JEIR 12 h BRGSO AT R O 23~25 °CL IR
40%~60% , & S S Hop) AT A /N AT B thE R
AYOK , R EU T T THS AR MR PR w2
it AT T TE AR R, LRI R AR A%
S AR S R0 Sl PR AN, LS e
rh R 5 SR R FITCBORT L A #4920 I 0 B 1 )
W VRS AT R e I e BB S AR 24 th 28 B
SEH N G 5E o LI D 1A] A K W O T SRS BRI
B YOO SRS BB A shie ) &



1342 i A5 72 R R 2241, 2026, 48(10)

http ://aammt. tmmu. edu. cn

FHATH o A/ U RS TR R 20% W
WK FRLERE AR SR BE A R YOK I ShRE ™
HN IR R A E S AR S S O, R
SE IR BN TE A AT, -4 MR AR B BRI 52l 22 AR 3
S A T R WL 215 SR AR BEAR G B AR T
FAR s BUNAN RS

1.2 Fik
1.2.1 % 4% 25 3 24 K oy + X 32 1E TCMSP

(https://www. temsp-e. com)EHE EAREL DHM Y4544 mol
CHFFHE PubChem(https://pubchem. ncbi. nlm. nih. gov/)
RO e b AT IR . BE S R g Uk S SCHF AR =
Swiss TargetPrediction(https://swisstargetprediction. ch/) |
pharmmapper(https : //www. lilab-ecust. en/pharmmapper/
index. html ) %452 TP O FEVL 50 B3G9 I 76 51
DHM Y 240 5 . LL“Parkinson’s disease” &) Je 4 IA]
TE Genecards (https://www. genecards. org/) . DisGeNet
(https ://disgenet. com/) EUHli FEHEA TR 2, FREX PD AH G
H LA B, B R IA 25 G (Gene Expression
Omnibus, GEO) %i¥fs J4 H1 4R ML GSET707 % 4, 4k
P LT GPL1261 it v o0 - &, AL 4% PD /R 22
A DX 55 R e ik AR A limma A BRE AL S5 43 B &
W2 25 5 ik 3 A (differentially expressed genes,
DEGs) , ffi M bR H : P<0. 05, HILog,FCI>1. 7, ¥
DHM 1y ¥ 75 /F J #8550 . PD A ¢ BUMs 8 A5 DL K
GSE7707 %4 5 i it B J2 22 5 RS SN 4 b AT
Venn 7347, 755 DHM 7£ PD M- B2 J2= vl fig A 454
AT TE DG HERE AT

4% 51 )N PDB (https://www. rcsb. org/) B #& J& .
TCMSP £k 128 rh AR BOCHEAE i 25 1 2548 B pdb SCIEA
DHM %5 ¥4 (1 mol C44: 5 f F Pymol 4. 6. 0 24X} & H
SR FN/INGY - BE R HEAT PR B 5 BE S L 3 3 AutoDock
Tools 1. 5. 7 #A R 85 VAN o3 sl 3 v far, 18
B R T AT o 1 R IR AR BUR IR 25 5 e T
gEMy, e, {3 Pymol 4. 6. 0 X 25 SRt A7 AT M4k .
1.2.2 gh¥ndl5asy  ENENSE 1S
32 KL CSTBL/6) /1N AR LI 73R T5 53 N (n=8) : X I
(Control ) 2 #5HY (PD ) 41 FH 4 Xof HR 5% 22 &5+ 11 (PD+
Madopar) 21 #1 DHM + i (PD+DHM ) 21 . £ 25 #H ¢ 3¢
R BARTAB T , HE47 W 2P PD /N BRUBEAS il 2% . PD
2l \PD+DHM ZH 1 PD+Madopar 21 /)N SR8 15 1 45 MPTP
[ (30 mg/(kgd) ], 8K 1, 15 a7, [,
Control 413 A\ G R R A= #EE 7K . PD+Madopar 4 |
PD+DHM #H 7E & #1 ¥ 46 77 10 d I8 ¥ 33 5 Madopar
[75 mg/(kg-d) |1 DHM[ 10 mg/(kg-d) |, &K 11K, 3

THi15d",

1.2.3 shizshohaesil AR/ NRIZshie
DA B BT J2 15 4 28 T, R P A e S TR 52 36
BT A /N R 2 SR RE 1 EETRE T K
WUIR g 82 o B i S 36 1 S A 647 3 o 3 7 M I
2 BEAREE A9 10 t/min . 15 v/min .25 r/min, BAYR
B R 5 ming MR, 564/ BUBCE T4 s
60 s, Fifi J7 45 e 438 o E 1K N 5~30 t/min, 10 SR/ B
TEHT IR ZE T ] TEAT SE56 R AT 26 B E 17 3 d €
FEUN S5, MR, 12 s /0N B2 Sk BIHF IS 0 R AT St
] o AR HE S R R HL WA ZR 3 d 5 17 0
i, 0 S/ R A ]

1.2.4 S IAREEAT AR SMERERTT A A S5
T IPM£4/NR A F TG SR 1 IRRAT R AR
110784k LR T 7 52 56 Ak R S5 56 1 58 36 Vi Uk
SR FFR KR A B T TE W 3, K /N
SUICE T vp g i H VisuTrack 844 B 338 &5 fl 4y
HT 10 min P9 Y32 Sh L , 0 5t/ RS shE 2 | OF 35
JE DL K A T 2l Bsf [B) RN B AR o bl AR S/ B
FEAR 2 em KA I 5 A, I F AR, it R 00 Sk
4 min PN/ BRI R S BFRD 5 38 K 52 50k 7K
i 23~25 ‘CIY R IE 2 B K GT , 38 5 3K A 53 J5 4 min
P/INEREE L3 LR AN Bl ], R AP LA AEA T <
1.2.5 4l S /BN R IE B 40 A
C8-DIA, H AP T 6 fLAR , 7 4 i fill 5 2 60%~80% B,
K FH MPTP (947 2 A0 5 9 MPP* b B, #5240 PD %5 S 3
P . NLRP3 #ll il 2 % H 4 5 1 59 NLRP3 1 il 51
MCCO50 Fikb ¥ . HAKS 4L ALFRUNT : Control 41 (FH
TC T 55 77 HL 15 55 24 h) ; MPP4H (200 pmol/L MPP*4k
Ff 24 h) ; MPP*+DHM £H (50 wmol/L DHM T5i &b ¥ 2 h
J& , MPP* &b 3 24 h) ; MPP *+MCC950 41 (10 pmol/L
MCC950 THab B 2 h J5 , A MPP*Ab B 24 h) 7 fb
PSS S 40 K 3, LA 4 °C 1 000Xg &S0 10 min, i
V8 I A5 254 155 55 3 (conditioned medium, CM) o ¥
fill G 22 60%~80% 11 /N B 22 4 e 1 25 T M L SN4741
O35 25 CM LR 5 24 b Bl WCAE AR IO R AT )5 4
FHOEAG

1.2.6 /NREMEERRES FWERE, K
H BRI /N B, AR BRI . B S, AR 41 I3 H/N B 20
2 2 Z R EEE E 24 h 5 A . VIR
FLBL K , BT 50~60 “CJE R Y (12 4% 30 min. 95%
G AL, 2 T WWORIOK B R R
WL T FC/NAR I G 11 45 21 B I BT R T2 EG /AR )
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1.2.7 /NREMEZ st AU R4
it AKAE PUREE KB AR S5 AR —PLT 4 CiE
B 48 ho G T I AT R 5 —HiEE 1 h,
DAPI & e 20 MA% , B F )5 T2 s T g, i
Tmage J #XF 115 GFAP 43 5155 S100A 10 & C3 fif 41 4
gk

1.2.8 /INEUEI K7 )2 Western blotting £ il e
FRAALECT FE I3 FUNR, RIS |, SR EUST 1 2
L, 5B R AR S R AR . g
R LK I B AR R S TR P RS i AR
7R —PT, A 0, Ve, PR IR T, AL B
5, B S AR o BT ASCHE BCER 3 5 E ARER EH K
JE(H .

1.2.9 /NEUM 22 RT-gPCR K TRIzol ¥4
BUN BB B )2 4120 (B4 3 ) S 4 i S RNA, £
J 2% 53857 £ Prime Seript RT 4 A% cDNA |, 147 52 i
BN RE i PCRAGIN o i [RH 0 3 15 R 274 vk 1
BT RS TILEE 1

x1 5l9F73

Table 1 Primer Sequences

Genes Sequences(5°—3")

Forward: AGGGGAAAATGTTCCAACAGG

BDNF
Reverse: CGCAGCTCTCATGCAACTGA
S Forward: AGCTCAACAAATCCCAGTCTCT
YNI
Reverse: CGGATGGTCTCAGCTTTCAC
Forward: TGAGATCAGTCATAGCAGCTACT
PSD95
Reverse: CTTCCTCCCCTAGCAGGTCC
LON2 Forward: TGGCCCTGAGTGTCATGTG
Reverse: CTCTTGTAGCTCATAGATGGTGC
Forward: ATTACCCGCCCGAGAAAGG
NLRP3
Reverse: TCGCAGCAAAGATCCACACAG
Forward: TGGAAACCATGATGCTTACGTT
S100A10
Reverse: GAAGCCCACTTTGCCATCTC
c Forward: TAGAGGCCCATGATGCTCAG
3
Reverse: AAGTTTGCCACCACTGTCAC
o~ Forward: CTGTCCCACACTCTGTGCC
PX
Reverse: GCAGGTCCTTCTCGATCACC
Forward: CTGGCTGTTAAGACGCGGTG
ACSL4
Reverse: GCCGACAATAAAGTACACTTACAGA
Forward: GGACGCTACATCCTGGAACC
SLC7AI1
Reverse: CCAGCTGACACTCGTGCTAT
i Forward: TTCATTGAGACGCATTACCTG
Reverse: AAAGAGATATTCTGCCATGCC
Forward: GGTTGTCTCCTGCGACTTCA
GAPDH

Reverse: TGGTCCAGGGTTTCTTACTCC

1.3 %itsat

T R S bR I i {EIC ok . RO SR
Image J BCPF JE47 5E & 70 M L 48 120 B S A &R A
GraphPad Prism 9. 5 #AF5E . T A 8 DA ves o
224 1A LR P B PR 2R T 22 53, 2R 1E] P FE AR
ZHE IR R . P<0.05RRERBEAGHRIT¥HE L.
A S S A 3K

2 HR

2.1 DHM % PD s K5 3h 2 48 [ 5%

SRy G 56 A AR ) ST O LA K DHM X PD /) Bz
BRI S e, X £ AN BREEATAT Akl . 5
Control 21 A kb, PD 21 /)N B3 2 2 i e B I8 4 J (P<
0.001, 1A .B), & 2 -1 22 W] i i 12 (P<0. 001,
K 1C). 5 PD 4L, PD+Madopar 41 il PD+DHM T
T4/ ST Sl SRR B B3 2 (P<0. 00 1, E1B),
6 B S 243 B i (P<0. 001, K 1C) . 5 Control 2H
FH L, PD 21 /N BRUZE 2 2 S 6 vh () R 82 B[R] J 2% T B
(P<0.001, [# 1D) , JCHT 5 56 v (%) 7T AT B 1] 1 25 14
(P<0.01, E1E) , 2 H: 5050 b i P ) 25 F %
(P<0.001, & 1F). 15 PD 414 b , PD+Madopar 41
H1 PD+DHM ZH /N B 7 4 52 56 v 1% 455 2 B[] LA B Ak
FE S50 v 1 3P I R] 3 SE K (P<0. 001, BT 1D F),
JEAT- 52 56 vh i T AT IS R] 5 35 4 4 (P<0. 05, 1 1E), —
HH R UGG Z s I RE AT AE . A5 SRR,
MPTP i 21355 PD /N ERAR RS, 1117 DHM - ] BH 44 %)
18 Madopar 4 RERS 235 PD /N U IZ S D RE B, H—
HRZEF LG FE X
2.2 DHM % & PD s RIpARFEAT

K FF W™ 3 52 56 5 0 Ui UK S5 B Kok R S 5 T
i DHM Xf PD /)N BRITARFEAT A AU 520 . 5 Control
FHEE , PD ZH /0N BRUAP 0 336 30 0 B RN 36 3 st ) g 2R B
(P<0.01, K 2A B), 5mia JiFik L 50 5 B R S5 A3
it A 15 5 2 A0 (P<0. 001, 812C.D), 478 PD /N
PANEBFEAT . 5 PD 4L A0 Lb , PD+DHM 41 f1 PD+
Madopar 2H /)N B 00 16 31 5 25 RS [R) EE 461] 5 5 1 Jin
(P<0. 01, E12A B) . AshisfaI B 4a5 (P<0. 01,1 2C.D) -
DL B 25 R 4878 PD /N BUPE A BT 2 i AR AR AT 2R i
DHM i [7] Madopar Y2 G % 2% it MPTP 755 1 AR A
1H.

2.3 DHM & PD /) SR = & & 52 fida =T #8014

h BA B DHM X /Iy BB i B J2% 5 il w38 7 1) 52
M), %o 5 2 /N BB A 12 )23 5 il AT S P AR DG A8 A A TR
. 255 BN, Control 4 A M J2 JE M & 0 /0 A 1 27,
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Figure 1 Effects of DHM on motor performance in PD mice (n=6, x*s)
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Figure 2 Effects of DHM on depression-like behavior in PD mice(n=6, x+s)
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A: Cortical Nissl staining results; B: Statistical analysis of Nissl bodies (n=3, x+s); C: Synaptic plasticity-related mRNA expression levels in

the cortex(n=4, x+s); D: Representative Western blot images and statistical analysis of BDNF, SYN1 and PSD95(n=4, x+s)
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Figure 3 Effects of DHM on synaptic plasticity in the frontal cortex of PD mice
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A: Immunofluorescence co-staining of GFAP and C3; B: Immunofluorescence co-staining of GFAP and SI00A10; C: Number

co-staining cells; D: Number of GFAP and S100A10 co-staining cells
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Figure 5 Immunofluorescence staining results of astrocyte polarization in the frontal cortex (n=3

A,

of GFAP and C3

, X+S)
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Figure 6 Effects of DHM on the polarization phenotype of cortical astrocytes in PD mice (n=4, x+s)
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Figure 7 Effects of DHM on ferroptosis in PD mouse frontal cortex (n=4,x+s)
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Figure 8 Effects of DHM on astrocyte polarization and ferroptosis in dopaminergic neuronal cells
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