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Abstract

Objective To explore the mechanism by which Chaihu Shugan Powder inhibits LPS-induced inflammation in BV2 cells based
on network pharmacology, molecular docking and in vitro experiments. Method The antidepressant mechanism of Chaihu
Shugan Powder was predicted by network pharmacological analysis, and the key active ingredients were screened in combination
with molecular docking technology. Further construct an LPS-induced inflammatory model of BV2 cells and provide
intervention treatment with Chaihu Shugan Powder. The protein levels and mRNA expression levels of TNF-a, IL-1p, IL-6 and
IL-10 in the cell supernatants and intracellular tissues of each group were detected by ELISA kits and gqRT-PCR. The level of
NO in the cell supernatant was detected by the Greiss method; The expressions of microglial polarization markers iNOS, CD86,
CD206 and Arg-1, as well as key proteins of the TNF-a/NF-kB pathway in each group of cells were detected by Western blot.
Result The results of network pharmacological analysis showed that a total of 118 intersection targets were obtained. Based on
the degree value > 3 (median), 35 core targets were screened out, and the traceability analysis obtained 8 key components that
played a role. The results of pathway enrichment indicated that the antidepressant effect of Bupleurum evacuation might be
related to signaling pathways such as TNF, PI3K-Akt, Apoptosis and MAPK. The results of the CCK-8 experiment determined
that the high, medium and low administration doses of Chaihu Shugan Powder were 125, 62.5 and 31.25pg/mL, respectively.
The results of the Greiss method for detecting the NO level in the cell supernatant showed that different doses of Chaihu Shugan
Powder could significantly reduce the release of NO induced by LPS (P<0.001). ELISA and PCR results showed that the Chaihu
Shugan Powder administration group could significantly adjust back the abnormal changes in the levels of various inflammatory
factors (P<0.001, P<0.01, P<0.05). The results of Western blot detection showed that compared with the Control group, the
expressions of M1-type polarization markers iNOS and CD86 in microglia of the LPS group significantly increased (£<0.001),
while the expressions of M2-type polarization markers CD206 and Arg-1 significantly decreased (P<0.001). The protein contents
of TNF-a, TLR4, p-IKKa/B, p-IkBa, NF-kB p65 and c-fos proteins increased (P<0.001); After treatment with Chaihu Shugan
Powder, the abnormal expression of the above proteins could be significantly improved in all cases (P<0.001, P<0.01, P<0.05).
The findings from molecular docking indicated that all eight essential components demonstrated strong binding affinities with
the proteins previously mentioned. Conclusion Chaihu Shugan Powder can exert an antidepressant effect by inhibiting the
polarization of microglia to M1 type and regulating the TNF-0o/NF-kB signaling pathway, thereby suppressing the expression of
inflammatory factors.

‘Correspondence: Li Huimin (15709102166(@163.com)

Received: 10 July 2026; Accepted: 26 August 2026; Published: 4 September 2026

@ Copyright: © The Author(s), 2026. Published by Science Publishing Group. This is an Open Access article, distributed
@ under the terms of the Creative Commons Attribution 4.0 License (http://creativecommons.org/licenses/by/4.0/), which

permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.



http://www.sciencepg.com/journal/sr
http://www.sciencepg.com/journal/181/archive/1811405
http://www.sciencepg.com/
https://orcid.org/0009-0002-2140-7216
https://orcid.org/0009-0003-3544-4429
https://orcid.org/0000-0001-9598-5698
http://www.sciencepg.com

Science Research http://www.sciencepg.com/journal/sr

Keywords
Chaihu Shugan Powder, Lipopolysaccharide, BV2 Cells, Depression

2T LPS #5311 BV2 #IE4H MR R 5L 8 5 RO
FIAHRRE #8122 4 0 F B )

AR, RRE ', R

L NTER=b e 73 7 AT S 1 L
2 V9L AR A MY R R B AR R B BHECRE, Ak,

WE

Hi: T MG, o708 ARSI SEI0PR 7T SE S B FFECM HI A 2 B% (lipopolysaccharides, LPS) 55 (1] BV2 41
RREFIVE ML 51 SR FH P 4% 24 B 25 000 4 50 B FF S5 Bu s A/ AL, 45 6 o0 7 %o e AR D a8 S B 24 00 43
B— D LPS 31 BV2 il JORERLTY, H4n T 28 S AB I EC T TiAb 3 . SR P BEEEC S e R BRI 8 (ELISA) 7 & A0
SR 9% G e i 3 R A B 20 B (qRT-PCR ) v A6 45 2H 200 oL 37 v A0 4 i P i 983 PR A8 TR - o (tumor necrosis factor-
o, TNF-0) . H4H8/1%&-1p (Interlenkin-1p, IL-1B) « HAHMES/F-6 (Interleukin-6, IL-6) Fl 40/ %-10 (Interleukin-
10, IL-10) B8 HKFH mRNA £k KF; Greiss iER MM EIF5 R+ — 24L& (NOD 7K 85 F 5 9% Blid (Western
blot) 246l # 2H 248 it v /I e o 4R B AR A A £ 5 S 8 — AL A G (INOS) 7 fLBf 86 (CD86)  HEEHi =21k 206
(CD206) AEZRIREE-1 (Arg-1) PLERIRFER F-a/#Z I F B (TNF-o/NF-xB) B CHE A MIRIE. 4558 W%
RN R B, AR 118 NS A, RIEE (degree) >3 (hAr¥) vk 35 MO A, BRI
B 8 NMRIFMEF RISy . B E ELE R TR, EHIBURIEDHNI/E R T e 5 MR IRERE T (TNF) . B faBEL
P 3-J4E- 2 A IES B (PI3K-Akt) « ZHfIE TS (Apoptosis) Fl22 24 FHLE HlE (MAPK) £(5 Sl A%, CCK-
8 SIS Lk A e, SeEHRATEC =, T RS AFE S BN 125, 62.5 F1 31.25ug/mL; Greiss A MIAHE_ & H NO
APPSR BN, AT SR SES G AT B A8 52 2> LPS % 51 NO fIB (P<0.001) ; ELISA Fl qRT-PCR 45 R &
N, SRR LSS 24 3 e B3 B A 28R R TSP 1 = AR 4K (P<0.001, P<0.01, P<0.05) ; Western blot £l 45
REIR, 5 Control A1L0%:, LPS 4/MJmidifis M1 BUiRk AR £ INOS F CD86 [IFRIA W E I (P<0.001) , M2 %Y
Wb br B CD206 Al Arg-1 [(£IE R E K (P<0.001) ; TNF-a. TLR4. p-IKKo/B. p-IkBa. NF-kB p65 Al c-fos &
HE A& &N (P<0.001) 5 45 TLEHBR I BUGIT G, PR8N 3 Mg Ll 8 A I 57 3Rk (P<0.001, P<0.01, P<0.05) ;
ST EERER, 8 MRS FIREAWAERGNS G/ 4k SEAGTERE S 8IS 81 TNF-o/NF-«B 15
5 308 5 3 T A ) 0 DR R, R /N R A0 B R R 28 1 ML A 2 i M2 B, R EE AR

R

SR I, MR N, BV2 40, HHILE

297


http://www.sciencepg.com/journal/sr

Science Research

http://www.sciencepg.com/journal/sr

1. 5§

RIS A S — I DA 5 DL P 17 8 B v A A
RIFRFRIBAERD BT JARIE 38 1 PR R I8 5 R R4t
FEEARTE IR E IR A S N B B,
ERTREHBLA TR E AR B SR mAT 1] TR, HIAR
SiE (AT I8 0 T 4B 7R T HIERE E A RV ) 20
I3 4 o 7R R EHDARAE o R 1R 4 E T 2 20214F,
o B AR B B0 Ok 81531075 A, 519904 #H He 4 K
T54%[2], HiEGIHRFEL A28 ANA S, HF40% N4
[ B R SUAIRE R0 35 [3] o HIAICSE 1 Sy — 0o 35 1 K b 15
CEGE[A], Hm R R AT X AR 2 O i ™
HPE, MUSFECEE GRS N, [R5
AR SIE R T — @ AT dH . 75249545, JAEREE Lk
N N 2 B o R R 1) 5 — K [5] -

I FRMARRE B TAliE”, DU AT, SRS 5
N ERIN[6]. BB B AR W GRE 42
Y, T EFERRE . S N, BT A, HER
I, BB IR ShRL[7]. J7 b Sei 8 T
S HURLE, N F B B, IETF
AATA, Wb, & AEZy, BhSEsH e A
e LABR R AR EASATH, EA) . HEFIEF. 2k
s HEHANEZ, SAEEZ[7]. S-S, iRk
WP S EIARE S R FL5 I N 3R H RS 4
A M IE[8] o A& VRYT AR SRAIE MARE T 2 —, TEIRR
Iz T MARRE R TT, B CHUE BT A9

E AT, SE B ST AR 1 2R o T WL M R RN B
T o DR AT 97 Sl it By W) 24 245 FHL 2 T 00 S8 ) it - 0T g
FIFCAIAR AL, B 8 LPSE S BV 2/ ik 5 41 g 4 o
LAV 2R o S R BT A P AL 24T 56IE o BF AL
g A HE O S8 A i RO T AT $R R B B S E
Wt -

H

’ PN

2. MREXE

2.1. A

ANENBR AR (BV2) T [ 1 AE R SEAE R A
BRA T
2.2. SEEZGHE

SEEIBIT L SeH. A, R B I, H,
KU A F PR 1T 2 O E B A

2.3. W5

525175 (FBS) (3£ [EGibcoA A, $14510270-106) 5
FFERE AL (DMEM) |« FRER-EEE R REAE

298

CRIEFBEDHARA R A A, 525MA0212-1.MA0348.,
MA0234-1; cck-8iRk7fll & RIPAZHIZLMRTR (2= RAEW
HARA R A, $25C0038. P0013B) ; DMSO (1 [Haladdin
AF], 15 D103272) ; AEZHE (LPS) (Sigmaxsd], #%
5. 1L2880) ; %Pt/ CD206. CD86. Arg-1. iNOS.
TNF-o. TLR4. IKKo/B. p-IKKo/B- IkBa. p-IkBa. NF-
kB p65. p-NF-xB p65flic-fos, Pl EHiIgG/HR (3
= REMBARE WA T, 75 : AF7500. AF1447.AG8128.
AF7281. AF8208. AF8187. AF0198. AF5839. AG2737.
AF5851. AF5243. AF5875. AF6489) ; B-Actindi A (X
TR WAVMBEAR AR, 575AC026).

24. X3

HRAEZRE (NCHE  (Jbm BB fIA R A R 2
7)) . DYY-6DHLUKIY . TEE FHEIKELERE (JbnimiA—IX
BT L CX3UATS R B BAEE (HAOlympusAF]D .
C3000 F 5Bt 4% S i1 R G5 ( g R e R A IR A &)

3.0. ETMBZELM AR B ImAE
FABLH]

3.0.1. SEHIE RS s B SHE R i

JE TCMSPAdE % (https://tcmsp-e.com/tcmsp. php)
i 16 SE EH B B2 e VR R 53 LASE EH IR JH BUZE 7 25 24
B BREC NE L FI AR5 BAT HEOMR R,
T2 AF LT N IR F 2 (OB )>30% H. 28 245 1E(DL)
>0.18. i TCMSP%i#E 2 A Swiss TargetPrediction i 3% &
SRE bR VE 11 7 B8 A, IR R & IR HE RfE B AT
2, 1FFISEHE B2 EE

3.1.2. HHERAE SR HL REREX

DL “depression” A & & i , fE GeneCards
(https://www.genecards.org) F OMIM
(https://www.omim.org/) F 2 4G 2 F0AI A AH 54 F B
FHEJa, FRHPHRLEZN L A

3.1.3. EEMHEEHAMNEHE

& BVenny2.1.0°F & Chttps://bioinfogp.cnb. csic. es/
tools/venny) , X ZJWHE i 5 P AL sHEATAC R A0 AT, 3R
13 ILFHE 5 B A SRS AT HE 2 2 STRING (https://string-db.
org) BIEEE, WFhSH0k 2 N Homo sapiens”, BASE
H =09, SRR R EREAE (PPD M


http://www.sciencepg.com/journal/sr

Science Research

http://www.sciencepg.com/journal/sr

#, KR PP 2% 5 N\ Cytoscape3.9. 14 HE 4T 4 41
ST, T degreefd , Kidegree B KT A B 150 s A ALk
BB BOE 7 FARE B A% O BE A5

3.1.4. ZW)-EPE L R AR

W4 I EE PP 25 43 BT 15 380 PR AZ o B 557 90 95 EL of o7 A 2
W 5925, 5 A\ Cytoscape3.9.1%8 4%, #4254 1% 1k 1k
Iy K% DB g 2, FEIEAT IR N AT, 15 B4 E T ROR T
FIABAE i = 3G PE R

3.1.5. GO fl KEGG B EESHT

H PP 25 43 17 Hh I 25 T S R B A ) AR I BE S 3N
DAVID Chttps:/david. ncifcrf.gov/) ##E 2 b, #4TGORI
KEGG i@ % & &£ /- #r, JFMHAMAERBEL TS

(http://bioinformatics.com.cn) X & SE45 BT AT AL

3.2. #HT BV2 4k MER SEIS IO UF

3.2.1. B2 YiiE 5 5%

MR B A, SEPINST CRIBH, &R
BRATE BAURAT I TE AV s Bl o B A8 N 55 mLE: 9%
FEA B0, IR 1000 rpm 05 min, FE2E EIER, A
1 mLF 3G TR AR B A0, BeMh T & DMEM 58 4 85 77 4
s FRm, 7637 “C. 5% CO24&4: T 195, Franinss s
1L FB0%MT FEAT LA TR A 52 A R F T INLJE A s B 4 i
7%, WA R TR ELS mLE L d, 31000 rpm
B05 min, 3F LG IIAPBSHEE— IR, BT %1 71000
rpmES 5 min, EBR IEWR IO 5T R 7R R AT 4 Hgn
HL, ] A B R, AR L3ELEIAEAR, BE S O s 55
Frh kBRI,

3.2.2. SEHAGFHBUKIRBHIH] &

R 422 [ — 5 LA PR IS BT BT R 5 o % R 245 9
A10f5 8 /KIZI30 min, B 5 I#A AR P, B:K1.5
 EIEPIUCIE, WA, JFR10.22 nmfRfL R DB R
JG TG 73 AT TRAE-20°C oA FIRAT

3.2.3. CCK-8 IO SR AR T RUAA 25 R B

AT HAE K, KRS RIFHIBV24i i, #HAT
L BISXI03ANFL, AN B S H4, T37°C.
5%CO25% 1 T 55 7224h; 15 48 i 76 4 I BE J5 3E AT 45 24 AL B,
R TSI 06 2 S, 150 B S i IHF RSOk B 6 &2 294000 2000
1000. 500. 250. 125. 62.5f131.25ug/mL, F37°C. 5%
COBE MR R 3%, AbHE24n)5, &FFLIIA10 uL CCK-8ik
A, BEFRFETERFR2 hg, A EEARAEA50 nmid A il &
FLHMOEfE . LI EE 3R, HHEAN: AR R=[(K
B8 PR  FE)- (2% AL FE) IO HEFLIR ) - (55 AL
JE)]*100%.

299

3.2.4. BV2 YIS A KLY

SEEG R ESN A BRI B, DL SR
BUHFEUG. . mAlEAH. BRIEWEXTRASN, Hpsay
DA pg-mL Y LPSAb A/ NS, FH DA S A AN AR S Y

3.2.5. Greiss IS0 _EE®RH NO KF

YU H 4 SN GE 253452 2 47T S AT, 4825 5 4 Sl e
RRHMMEE TR BVEW, HIBAHNRF &, LLGreiss
VARG IINO /K .

3.2.6. ELISA Gl & 2540 i o 548 fia B8
MEARKE
Z 224 W FT IR J7 58 o 4 o K5 BV2 41 i 1%
1X105/mLf % BEE AP T-6FLAk H s @ANRIIREE 21 ab B 24
hig, 2 AlCEES AN s, JRx R FE AR
IEFKEEAT R

3.2.7. qRT-PCR A% 20 40 i &40 B R Y
mRNA RiXE

SEEG Ay dH i B 2.2.47 00 T #E4T . ¥ BV2 4H i %
1<10°%/mL )2 JE Rl T-6 LA, FH A [RIVR B 25955 7740
fi24 his, {38 FHRNATEBUR Trizol 3 BL & 20 40 i 24 (I RNA,
For M RNAVK BE S AERE s KR EUPRNA 105 5% NcDNA, LA
51 #IcDNAJSIERR, 18 FIRT (q) -PCRE A7) & 3 4TPCR
P8, LhB-actindy NS, H IS R XS = B I 2240t
HAAH . EEIDFHIMERLEL

1 51k,

E- 37| SI¥FEE (5 -3 )

GCCTTCTTGGGACTGATGCT
IL-6

AGCCTCCGACTTGTGAAGTG

ATGGCCTCCCTCTCATCAGT
TNF-a

AAGGTACAACCCATCGGCTG

GGGCTGCTTCCAAACCTTTG
IL-1B

AAGACACAGGTAGCTGCCAC

CAGAGAAGCATGGCCCAGAA
1L-10

GCTCCACTGCCTTGCTCTTA

TACTGCTCTGGCTCCTAGCA
B-actin

CGGACTCATCGTACTCCTGC


http://www.sciencepg.com/journal/sr

Science Research

http://www.sciencepg.com/journal/sr

3.2.8. Western blot y:3 52 #5240 a3 /)52 5 1
AR ARIEKF

.24 TR W G, WA I ARIPA
ZURBIR ISR 1, KHBCAEIE EAWE. EEL
JH—AL AL F 5, i8I SDS-PAGE HLIK 70 &5, M 2K I,
WK e A R EUA R S . RO, &5 A Image
TR X} 35 2% 5 AR 2K FEABL R AT 78 5 00T o

3.2.9. Western blot 5l & %-4H 410 TNF-a/NF-
kB {5 5B BEBHREKF
M5 JT LR “2.2.87 T F o

3.2.10. ZithEs

SEIGKE 15 FH Graphpad Prism 9.5 802 #5473 T B4 B,
PR PR 2L T b A P TR a6, 22 4L 1] B AERe ) B IR 3R 25 40 s
P<0.05 8 EA Giit 5 Lo

3.3. S FXEREAE

¥ 25435 1 2 - A% 0 BEL 5 I 8%+ i dd degree (B >15
S PERC Sy, FFERIUPPIM 24 h TNF/NF-kB/5 5 il i AH K
¥, 43 3383 PubChem Chttps://pubchem.ncbi.nim.nih.gov)
4 22 FPDB Chttps://www.resb.org ) ¥ 15 T #3D 45,
T AAutoDock1.5. 7%, BEATERK . IS )G, A H]
Vinall A AT 73§ X #2 . i, 18I PyMOLER 0] b #2465
AT AL I

4.1.2. BAMEERMNL3HT

» MGAM MCLL 1GFBP3 FASNERBB3
IKBKB K
NFE2L2

NFKBIA

MTT
NOS3

LDLR
IRFI

1K1
CRP
1GF2 CHRM:

HSFI NRI113

= NR3C2

RAF1
EPHB2
RASAL
DUSPI6
RB1
PTGSI CTSD

RUNX2 Bl

RASSFI CHRM2 REXRB
SELE APOB

SREBF1 AKRIC1
VEAMAcACA AHR

APP

SLC2A4 D163
TIMP1

ALOXS
P63 \cppAKRIBI

4. 4R
4.1. MEBHBZENTER

4.1.1. SEHIG AT RTINS AR RIS e R FERE R

12 FH TCMSPH A 22 o 55 5 it 530 2% 41 e 25 9 1) 4k
ST R, S R138ME K, R RI119 2,
WIME FBE 5 385 GeneCardsHi 5 4 15 B F0AT i 1 B8 A4
FL171107; Bl 54 25 80 A SR R AT A0 B, 153
I8N ACERRE i1 (L), A NER A G B0 7 FARE 1A
A

2510 5% PRI

16991

(99.3%)

Bl 1 23RN A S 40 AL Venny .

GsTR1 OST™2 g

HIFIA GSK3B

1CAMI

IRCS

5 FOS SRy
e ERBB2
CHRM3
T _ MARKRS FGFK
CHRMI - cum4
CHEK2 NEOA2 CYPIBI
MDM cawp!
CHEK! NR3CI CYRIAL
o PARPI cavi Neon Cases
BCL2
9

PGR

PPARG

PRKCA CASP?
REBA \cRic3 AR

K 2 118 NMACHEHE 5 PP 251K,

HF118AN AT HEHE i 3 NSTRINGE U 5 Hh, FEEPPIMIZS ] ([E12) o 3t —3Didid Cytoscape3.9. VK AF X PRI £ 1EAT 7
#r, ih%degreefti, degreeffi>3 (A7) ML s ILI5ANH & S A B HUATT HARAE A% O i (13D, sl %O
A PAUR L AN 2R R B 2, 2 )T 24 A 2 B A A% o S R 4% B, K 48 [ degree (B HEAT A, WD i degree

E>I5M 2R (i IRy, AR, RBEER.

HIoCBE Ry (4D .

MR NFRECR S P-4 Sl H R ERED R AR

300


http://www.sciencepg.com/journal/sr

Science Research http://www.sciencepg.com/journal/sr

AKRI1C3

(ISR
CEND|
ERBB2
GSTMI

GSKSB
I_l
NCOA1
PEARG

335 MZOHE &S PPL 2% .

2
-
W e
7
o2
gl e
aho N
csho s
KA
. v
= o oke = ) v b A
AM - e R v
o o
w i k4 e e v n o e ‘ ‘

s -

P B ol
sebas o

o oo

- s L e

N o Y - v
P e
e e
refca o
ANRM

4 AR OB R R 2%

4.1.3. GO Ml KEGG ER EEMTER

positive regulation of transcription by RNA polymerase 11 Pathways in cancer 4 ‘
positive regulation of gene expression @ Lipid and atherosclerosis .
regulation of transcription by RNA polymerase 11 Chemical carcinogenesis — receptor activation 4 [ )
negative regulation of transcription by RNA polymerase 11 PI3K-Akt signaling pathway{ @
signal transduction = Hepatitis B ®
positive regulation of DNA—templated transcription Chemical carcinogenesis — reactive oxygen species § ® —log o(pvaluc)
negative regulation of apoplotic process 1@ —log(pvaluc) Kaposi sarcoma—associated herpesvirus infection § L ] B1olp
. . apoplotic process 16 Human cytomegalovirus infection 4 o]
positive regulation of cell population proliferation 4% Apoptosis 1 Y 16
cytasol 12 Fluid shear stress and atherosclerosis 1 L ] 12
nucleus MAPK signaling puthway4 @ -
cytoplasm 8 MicroRNAs in cancer{ & g
nucleoplasm 4 Pathways of neurodegeneration — multiple diseases 1
plasma membrane o) Prostate cancer | 4
‘membrane o Hepatocellular carcinoma 4 [ ]
chromatin Proteoglycans in cancer ® count
protein—containing complex count Epstein-Barr virus infection o [ ]
extracellular space Alzheimer disease { @ ® 5
mitochondrion ® 20 TNF signaling pathway - ™ P
enzyme binding [ . 40 . . . ngu'llU§ €1 L . 25
identical protein binding . 60 Human unumlnudﬁmlcllgy \r}rus 1 }n'»ect!un 4 ®
nuclear receptor activity ® . 0 Human T—f:ell Ieukemlul ku? I infection 4 [ ] . 30
DNA-binding transcription factor activity 1@ Thyroid hormone signaling pathway 1 ® . 15
DNA-binding transcription activator activity, RNA polymerase I1-specific {8 = Measles ®
estrogen response element binding L Alcohalic liver disease ®
protein binding Breast cancer 1 e
steroid binding ] Salmonella infection{ @
protein kinase binding {8 Colorectal cancer L
ubiquitin protein ligase binding {® Endocrine resistance e
0 30 60 90 25 50 75 100 125
Fold Enrichment Fold Enrichment

Kl 5 GO M KEGG B 5 EL RE (£: GO B4R, 4: KEGG 54451 .

301


http://www.sciencepg.com/journal/sr

Science Research

http://www.sciencepg.com/journal/sr

B J5 oF 118 /> 25 W i T BPT #0A8 9 7E AR TN
DAVIDHHE kAT % & i . GOEE s, 3t
W REYIERE (BP) 4 H1794 . dffluZ sy (CC) 4 H60
AN T IhEE (MF) 4 H1534, f%count$HE i 1% 4%
HItHARE (-5, £) . BPEEY KRNAK &I
IE A 55 . SEN ZRIA 0 1E 4% . DNABHR 3 1 1IE 4%
P FE S ) A 45 %, CCRE 20 K M o - 4 A - 405
IR, MFEZEW LSS MRIMEARSES. %2
gt EASA%E.

TETE T KEGGHH % & 4 /0 T L3R5 5 5 il i 1245,
R #4300 2% = 55 DR B H HE P JF 3 B AT 30 2% {5 5 1 i 3k
T (5, 4D o REAFETNFE 5. PISK-Akt
TS . Apoptosis(E Tl . MAPKI(S Sl g4 .

4.2. LRI UELER

4.2.1. AFEIRELEABGTFET BV2 4 RAERE
A
AN [ e S T SE A B B BV 241 ffi24h 5, Fcck-8
RN E 5 AHAH A e, 45 R EI6 AT/ o AR SE R 45 2R
T e Se A B R 22 s P RS 25k 125., 62,541
31.25pg/mL.

1.5
~ 1 1
= # -
= 1.0 g T g4
- i
5% e HE
W ===
- I
o
= 0.5
=
=
0.0 T T T T T 1
D D D DS
S &SSP I e\“@

&8 5 H A (pg/mL)
. 5 Control ZHAHEL, ##P<0.001; #P<0.01; *P<0.05
6 SETHE IO BV2 20 M A5 2 1) 500 45

4.2.2. SEHABFECT BV2 4 EEBH NO I
L)
GreissiE 40 i _L 35 NOK T, 45 R4 B 7HTR
LPSi% 5 At & 35 1 inBV2 41 g b 3% W+ I NO B i =
(P<0.001) , HBV24HH R A= RIE L, 45T A FIF &
LB EORYT fE . BER RIFRFE M S AN i s R HPNO
7K, 3MHILPS S 51k i 48 9E S v

50
40- @ H*k ok
T
2 30
:
7z 20—
10 T
T
0 T T T T T
> & AP AP AP
& e Y
o@

5551 6% JFF I (pg/mL)
K] 7 NO RN e 45 1 .

7: 5 Control HAHEL, #P<0.001. 5 LPS HAHLL,
*P<0.001

4.2.3. LSBT BV2 4 &4 724k
KPR

T ELISATR A 5 AT PCRZ AR I 2% 2H 240 i o 48 i [A]
FTNF-o. IL-1B+ IL-10H1IL-6/) & H HIMRNAZZ ALK,
sERuE8HTR . SControlHLAH L, LPSZTNF-a. IL-1BF1
IL-6 41 Jfl [ 7 1 & [ AT mRNA 3 ik /K 7 & 2 5 i
(P<0.001); IL-10# ¢ £ 2 % P41 (P<0.001); 5 LPSZH A L,
S AT B A 25 4HTNF-a. IL-1B. IL-6ATIL-104 2K ([ 1
MRNAZ & 7K ~F- 35 I % 1] (P<0.001, P<0.01, P<0.05) -

200 100 80 80 #ith
= = o 80 iy w g
~ 150 = i = i 60 — o = _ -
2" @ E " g u B £
£ s 60 = ) - at
= 100 = i < £ 40 Z a0
2 S = =
= 50 = = 20 1 20
— 20 —
0 T T T T T 0 1 T T T T 0 1 T T T T 0 | T T T T
S H B > £ 5 = > & .5 = d & B B
e§° R -\,\1' s‘\‘& \?% KoY «\"\. 5&& {g‘:’ Ry “;:_1, B\{GB F W _5\',‘»'
¢ P L~ & ¢ —_— I, —
SE 0T A Cpg/mL) S TGN T (pg/mL) S Mg H T R (pg/mL) SN I (pg/mL)

302


http://www.sciencepg.com/journal/sr

Science Research

http://www.sciencepg.com/journal/sr

2.0 1.5 2.5 2.0
@ #a# @ I 4 e
b = B ﬂﬂ HiH -
® s ® wm = B 154 -
= w T 104 - 2 Eod -
el e 5 1.54 ] e g
% 1.0 o E o E . % 1.0
K = = oy X
Z Z o wath 107
g s g - g o5
5 05 | .5
2 = & 05 =
z o = S
= 00 T T T T T 0.0 T T T T T 0.0 T T T T T =04 T T T T T
> e b - S & b B d & b B B S & A B A
& N > &8V ey & e W &8 Ve 3
% O < % -

S g Al pg/mL) S Gl (pg/mL)

ST (pg/mL) 55 NI pg/ml)

7E: 5 Control ZHAHIL, *¥P<0.001. 5 LPS 4AHLL, ""P<0.001; “P<0.01; "P<0.05
8 H AL L R SO I T AR O

4.2.4. SEHAGE RO -2 40 R P /N B R 40 B AR AL A
REHKFZA IR

D52 5% L 440 M P /0 s 5 440 i A A4 AH 9% 2 11 CD86
iNOS. Arg-1HICD206 /) & 1 & &, a&iliss Ruk9, =ik
5B 4n1510. 5 ControlZLAH L, LPSZH4H i A M1FRic 4
CD86FINOSH [ 312 W 2 3 /i1 (P<0.001), M2ZYARic4)
Arg-1F1CD206 1 £ [ ik i 3 F£K(P<0.001) . 5 LPSZH AH
bl , SRR 25 249 ZH 40 M A ML BRIt #C D86 F1INOS
EHFRLEER /D (P<0.001, P<0.01), M2AEFRIZYArg-1
FICD206 /) £ 1 #R 1A & 3 711 (P<0.001, P<0.01), #4533
B, S B B AT BORE (2 1E LPSA S (/N S5 40 P B 41 4% ML
BAFG ) 98 RIM2 L

iNOS ' . l | I 130kDa
! i s
CD206 166kDa
i e i
-actin | 45kDa
p - .-
> \e) ke Vel
$ F ¥ >
CQ

SENIGNTFR (pg/mL)
B9 /NI A AR A A 55 2 1 2 I o

303

1.5 1.5
= = HhH
< 1.0 i S 1.0 T
7 5 T
= w oy o= F -
- )
% 0.5-4 oo 2 0.5+ o
=] @] T
0.0 T 1 1 1 1 0.0 T 1 1 1 1
> N > e e
FUR R & e
) £d ) e A—
RN (ng/mL) SN RN (ng/mL)
1.5 1.5+
= — s g s
£ 1.0+ - = S L0 T -
3 T g S
- #Hit# . & #HitH
= T £ o
?If 0.5 a 0.5
oS 8 03
0.0 1 T 1 1 1 0.0 1 T 1 1 1
> VIS > VIS
& \5% V9T WY & \5% V9T WY
o » ¢ )

S HI T (/L) SN T (pg/mL)

: 5 Control ZHAHEL, ##P<0.001. 5 LPS AL,
Pp<0.001; *P<0.01; *P<0.05

10 /M BRI A G H A 2% AL S5 R

4.2.5. SEHIH RO B-4H 408 TNF/NF-kB {5538
BEAHRE B KPR R
I E %L 20 A TNF-a.. TLR4. p-IKKo/B+ p-IKBa

NF-kB p65Flc-fostE & &, Z&lras RunE1l, #EishR
12, SControl4l ML, LPSZ4NA A TNF-a. TLR4.
p-IKKo/B+ p-IKBa. NF-kB p65Hic-fostk (A& =N, 5
LPSZIAHEL, LEHAGATELLA 25 AP TNF-0. TLR4. p-
IKKa/B+ p-IKBo. NF-kB p65Fiic-fos & (A X 7K1 P&
(P<0.001, P<0.01, P<0.05).


http://www.sciencepg.com/journal/sr

Science Research

http://www.sciencepg.com/journal/sr

TNF-a "_- WS e | s TKBo |y - - S | 00,
TLR4 [ l l v ' ] 95kDa PIKBa [ s - - u 32kDa
KKap [ w—— - 9 6700 pn s m 65k
e (R o »~vonres [0 e o o ]
clos | M. . e e 3 62kDa p-actin - 45kDa
> ) o B o > ) o © o
Q K Q -
s FO ey ey SO e
PN (pg/mL) SENIRNFIE (pg/mL)
Kl 11 TNF/NF-kB {5 5l B A ¢ 8 1 2
1.5+ 1.5+ i 1.5
h T 0
T 4
'g 1.0 £ 1.0 ::?10 #ﬁ
2 : S 7 =0T T
i wo= . Z -
= x| T =8 [T i - vl jiuid e
7 z ™ £ T
= - -
- = - & 0.5
z s 2 os 3 05
=
z
=
0.0 T T T T T 0.0 T T T T T 0.0 T T T T T
> @ & > & & > o
& F P & F N
— 5 T o —
SE A T AL (pg/mL) S TG AT 5 (ng/mL) LEMTA T L (ng/mL)
1.5 1.5 1.5
Hith "
= - = T
-1 = % *
2 10 e B g 107 = T T € 1oq s
] - & — g
= 3 wrnwex
2 : ey
.5 = .5 by .5
E 0. T 0 ) [}
&
0.0 1 1 1 1 1 0.0 1 1 1 1 1 0.0 1 1 1 1 1
> & 5 b > e o > e &
& F SEFFY & & F
N N A
¢ ¢ S TG AY e (ug/mlL)

SEMDG AT (pg/mL)

L5 WA FF B (pg/mL)

¥£: 5 Control ZHAHLL, ##P<0.001. 5 LPS ZAAHLL, ***P<0.001; **P<0.01; *P<0.05

K 12 TNF/NF-«B 55

43. FHELER

W TP 2 A0 2 1) - A% 0 BB I 245 ] degree>15 1) 7 14
5> 5 TNF/INF-xBfE 5B BEAH G (TNF-a. TLR4.
IKKa/B« NF-xB p65. IKBaflc-fos) 43 it 4743 F 5 %,
XL G R LB 13 & ko 5 & B RN 4 G Re s /N T
-5.0 kcal/mol, FHNEME N S A4 GIEEREE. 2
R, G RAOR, IRVEE R PT RE S I8 I 1 T TNF/NF-
«BAE 5 % AH ¢ B A R R P ARE . RS %
0 42 1) B AN 22 By R IR B 45 6 BRI U I 4 2 oy
TXEoREE, WE14.

TR AR R A

2 2 % by
) 2, 4, L/ %, o,
% “5; %,
b ¥ A A % a 25418 (keal/mol)
B-Qﬁil- 790 | <680 770 -7.60 - Iro
L,
JIBRBZ®K- 710 -7.00 820 -840 -730  -7.20
-8
HEHERM- 780 730 790 -7.60 I"
9.5
BB 820 760 -7.50  -8.00
AREHK- 800 810 780 -7.90
-8.10 7.30 7.70
-7.60 720 -8.00
-7.60 -6.90 7.00

13 TGS G REA A

304


http://www.sciencepg.com/journal/sr

Science Research

http://www.sciencepg.com/journal/sr

NF-kB p65

i 25M

14 77 xR EE.

5. HH8

FIARIEAE A —Fh R A RS s, HLRIR ML & 24,
WRARRE, BERER. AREAEZHEE. Bl
PR b5t FHAIEE BOVA T 5 LA R R I P 25367 17 2, B
SRAEME T M ARINAREEIR, (B2 FRIEHKZ[10], Kk
HH 2GR TT AARE R I H K A 3 o

SERA BTV A S R 2 5 7, E PR R S
BT GRAR . A . BUAREE AR TR, A
() 2 55 I S 25 v (R AIE R 38 DD AH O, Lo 8 2E R L 1
WA N R WA SRS 2 R[], A K
KEMFERY, LSRR E RIFEPIEER, EXt
FHGUHNARE 1 B RE R ML MR e A B . R, AR
S I [ 4 24 B A TN 45 4 LS 5 BV 2/ B 5 4 B (14
AR, R TELE A B B B AR A P AL -

AR ST AL o0 25 2 3 2 TR 5 i3 HE S AT pi 4
ARTEAEAE FIHE 251184, %00 #E A 35N FI8AN S i 7 CHft
R INEm. FRERARBRER, MR R JIBREE.
B-1 I . H A /RERD o IR E B4R B RS TR

KAEPUANHERAE T 5 5 TNF(E 585 . PI3K-AKt{E 518 5

FIMAPK (53 255 Sl B A O, R AR 5 — B4R
P e % AR R I PAA DA R ANl R 1 = SRR R e T
TNF-o/NF-xBf5 5 8 B E AW 70 4 .

LPSH i A& 98 0E, H 4 A AE AR RE R 70 1 48 A
B, CAEMFFFRES, LPSEGABV2YIAKT(E 5 18,
PRHE RENF-«BA T I RIEN 5%, SEIERM, %
Wi 941 28 400 L P LE 5 D B SRS [12] o ASHIF FU S 36 45 R R W,

305

ZLPSHF /5, BV HiE T NORH S 3G, (=]
R FIL-1B+ IL-6 A TNF-af1RIEK IR EE F T 1E
Ah, KEREBUGITNE- o 7] {5 B AR N 2 A B80S IKKE &9,
TRAE Bk A PR, 338 TR FUNF-x B SR AR 4 A 14 N 44
MAZ, e 24 OEAH G R RIA[13] o IX AR T LA
— PR TLRA(S Sl K 0E , TERUE R R o 1 NF-
KB — i B p50F1 p65 V. 3 21 Bt 1) 57 Y — T A A% 3 S (R 1
TEJORE SN R G988 11 R B BE R [14]. TEFREDIRE T,
NF-kB5 AN 8 A IkBogh &, LATCIE IR U2 7E T 41
JRH[15]. M2 HINH . JREBEE AL RIS R, IkBo
WAL I M, BB NF-«B IS H 5 B i, ik
1M )3 30T U JOEAH G R R 5% ¢ [16] . BIFFRSR T, E4MAR
FE R, NF-«B#E 55 80, B80S H IR E A,
HFECH P RIEA KR RIEEZE TS, IL-6. TNF-a
LR R AT RKEF2A[LT] . TEHVARIE 1IH 4 SOREMOIA B
M TNF-o/NF-xBl B G f5, 755 K& 05 F 710~ 2k,
HE— B8 7 /B R 40 B Il MM 46 R AR AL, {HINOSAHN
CD86 [MFIA WE N FH S, WIS (ML 4T it 15 42 il
I TNF-o 3 ] 38 ik B 73 Wb BY 55 73 W 13F — 20 00 41 30 41 g
FINF-xB, IR IE 5 ot 8 4% 328 110 TBOK 28 0E S . [18]

/N T 240 PR/ CINS T R A 9% RGN 38 — £, AR 1
e BRI T 3 R0 RO 58 A5 4 o /I8 52 T3 40 L J803.5 181 9 0E
SRR . FEAMAE BT AN TR [19]. PIARIE M A2
— PN R AR AR BRI FRAHMR ) [20]. /MR
ST L P V5 A A A 8 8 ) LR SR B, 2 %
SRR BRI N R B R A, AR 5 R T A AL R
WEERIR[21], KEIUEER, NRFEMEN FRME
RS HIARIE 1 R A2 R F A 9[22, 23], Il PR — L85 FH 1)


http://www.sciencepg.com/journal/sr

Science Research

http://www.sciencepg.com/journal/sr

PR 24t 2 5 1) /N i o 200 P 0 380 N b 48 JRE O AR 4k
15 AT 35— 8 [ BT AR A FH [24-26] -

ZINJE T 4 PR AR % AN [ B L 40 S AR R MR
AL M2 B [27], ML RS 1 LPSAN/ 5 IFN-y il 34
S, REMIRAFRCYCD32. CD86. iINOS%ERIATH
1> S H ML /N R 5 40 B K & 45 WA 4% TR 7 Bk R 7
IR B -2 35 T A 55 s M23R T 2 F IL-4/L-13 3305 5
IL-488 18 5 H 52 55 & M HGE STATE, A% /0N R Joii 4 e
HARNPIR LA, WINArg-1. CD206. H EEHEZ k%K
Lk, BB — RZANPR A FUIL-4. IL-10, IL-13. IL-
1RA%[28-30]. A IR, FELPSHE T (AR /) bR it
20 23 1) /N i o 20 R R AR 48 BOMLZR Y, 3 T4 3F 98 i
B RERH, MEMERAE[3L, 32]. 4T —EMZY
YETT G AR BRI B I 40 PR ) M2 R B A, 1466 /0 e J5 41
SHBLR R T, NI R IEPIIARE FI[31, 33]. AN SEIG 4
RAWAESE, ZLPSTHE S5, REH IS TNF-o/NF-xBf5 5 i
%, I HIEhnM1E bR iCINOSHICDS6 ik . 4Lk
BRI HOR T a2 RS TR R Rk, #id T
TNF-o/NF-xB A5 5 18 4 130 A1 /8 5 o 28 iy i) M 13 2
Wk, (eI mM2R B AL .

WJE, NHEERSMSCHIE R (i &=L I &y
FRER. ARBRER. MR R, NGEER. B -8 EAH
IR ) 5 TNF-a/NF-xBf5 5 # % 1 TNF-0. TLR4.
IKKo/B+ NF-kB p65. IKBoflc-fos&s & (M BEAEH, 4
IR — IR T 7 S . B R TR, IR Bl
SRS A A RIFM4E &R Bk, koG
R3] RE I L I 45 TNF-o/NF-k B3 % & F5 BT AR 7F
ML 5 5 225256 0 PAIE SE

g5 b, SEEA GO 5 SN RS A i ML Y [ M23R
RUELAY, 4MHI TNF-o/NF-«Bf5 5388, M N JRER T
RIE, SEBLGUINARRN « 1% 45 F A L8 B e AL I Rz F
BEE T B HEAL, (H L EARNLEAN R IR . J5 S A
NN 5E AR P SRIG IR, AT H 2 R A 2 IE B R
2%, FFVPA I R L HH 1) & A S R .

HETH
Beri BB EAA LR RITNE (20240317) .

S 3R
[1] FERRARIAJ, SOMERVILLE AJ, BAXTER AJ, et al. Global
variation in the prevalence and incidence of major depressive
disorder: a systematic review of the epidemiological literature
[1]. Psychological Medicine, 2012, 43(3): 471-81.
https://doi.org/10.1017/S0033291712001511

[2] TIAN W, YAN G, XIONG S, et al. Burden of depressive and
anxiety disorders in China and its provinces, 1990-2021: find-

ings from the Global Burden of Disease Study 2021 [J]. The

306

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

British journal of psychiatry: the journal of mental science,
2025: 11-. https://doi.org/10.1192/bjp.2024.267

WANG J, ZHAO Z, YANG J, et al. The Association Between
Depression and All-Cause, Cause-Specific Mortality in the
Chinese Population - China, 2010-2022 [J]. China CDC weekly,
2024, 6(40): 1022-7.

https://doi.org/10.46234/ccdcw2024.212

KE. RIE (WNEY SHHERERHER [1]. UIIHEE, 2007,
(10): 37-8.

O], skytss, wIRK, & @A MG R IECE AT
HERE [1]. EZY, 2019, 41(04): 874-8.

g S ORI 7 B 0 T I6 T LR A S AR
MR ZZ [D], 2022.
https://doi.org/10.27674/d.cnki.gcyku.2022.001373

T, =AM, S, & SETAG T B S s A 25 3
1R R FL st e S 2 b B I A 4 [J]. AR
221, 2022, 40(11): 124-31+271.
https://doi.org/10.13193/j.issn.1673-7717.2022.11.029

A

s, BXERE, KR, S5 SSEH B ERAE LT
FERE (7. FEPEHEERE, 2017, 24(09): 128-31.

mE S, RENG. SRR T PACE R R (0], T
B E, 2022, 42(04): 629-33.
https://doi.org/10.16367/j.issn.1003-5028.2022.04.0137

MONROE S M, HARKNESS K L. Major Depression and Its
Recurrences: Life Course Matters [J]. Annual review of clinical
psychology, 2022, 18: 329-57.
https://doi.org/10.1146/annurev-clinpsy-072220-021440

MR, B, AR, 4. SENTRRAFRCAERCIAL T
2z S5ERPITE R [J]. PRSI R R E,
2024, 30(10): 246-57.
https://doi.org/10.13422/j.cnki.syfjx.20240117

PHAN VAN T, HUYEN TON NU BAO T, LEYA M, et al. Am-
lexanox attenuates LPS-induced neuroinflammatory responses
in microglial cells via inhibition of NF-kB and STAT3 signal-
ing pathways [J]. Sci Rep, 2024, 14(1): 2744.
https://doi.org/10.1038/s41598-024-53235-5

LIN X, KONG J, WU Q, et al. Effect of TLR4/MyD88 signal-
ing pathway on expression of IL-13 and TNF-a in synovial fi-
broblasts from temporomandibular joint exposed to lipopoly-
saccharide [J]. Mediators of inflammation, 2015, 2015: 329405.
https://doi.org/10.1155/2015/329405

ZANNAS A S, JIA M, HAFNER K, et al. Epigenetic upregu-
lation of FKBPS5 by aging and stress contributes to NF-«kB-
driven inflammation and cardiovascular risk [J]. Proceedings
of the National Academy of Sciences of the United States of
America, 2019, 116(23): 11370-9.
https://doi.org/10.1073/pnas. 1816847116

VALLABHAPURAPU S, KARIN M. Regulation and function
of NF-kappaB transcription factors in the immune system [J].
Annual review of immunology, 2009, 27: 693-733.
https://doi.org/10.1146/annurev.immunol.021908.132641


http://www.sciencepg.com/journal/sr

Science Research

http://www.sciencepg.com/journal/sr

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

DUDEK K A, DION-ALBERT L, LEBEL M, et al. Molecular
adaptations of the blood-brain barrier promote stress resilience
vs. depression [J]. Proceedings of the National Academy of
Sciences of the United States of America, 2020, 117(6): 3326-
36. https://doi.org/10.1073/pnas.1914655117

MILLER A H, RAISON C L. The role of inflammation in de-
pression: from evolutionary imperative to modern treatment
target [J]. Nat Rev Immunol, 2016, 16(1): 22-34.
https://doi.org/10.1038/nri.2015.5

BR4S J P, BRAVO J, FREITAS J, et al. TNF-alpha-induced mi-
croglia activation requires miR-342: impact on NF-kB signal-
ing and neurotoxicity [J]. Cell death & disease, 2020, 11(6):
415. https://doi.org/10.1038/s41419-020-2626-6

SI-LONG D, JIAN-GUO C, FANG W. Microglia: A Central
Player in Depression [J]. Current medical science, 2020, 40(3):
391-400. https://doi.org/10.1007/s11596-020-2193-1

YIRMIYA R, RIMMERMAN N, RESHEF R. Depression as a
Microglial Disease [J]. Trends in Neurosciences, 2015, 38(10):
637-58. https://doi.org/10.1016/j.tins.2015.08.001

DEPARTMENT OF NEUROSCIENCE C F AN, FRIEDMAN
BRAIN INSTITUTEIS O M AM S, NEW YORK., DEPART-
MENT OF NEUROSCIENCE C F AN, et al. Central and Pe-
ripheral Inflammation Link Metabolic Syndrome and Major
Depressive Disorder [J]. Physiology (Bethesda, Md), 2019,
34(2): 123-33.

https://doi.org/10.1152/physiol.00047.2018

TROUBAT R, BARONE P, LEMAN S, et al. Neuroinflamma-
tion and depression: A review [J]. Eur J Neurosci, 2021, (1).
https://doi.org/10.1038/s41398-025-03668-x

EMORY UNIVERSITY SCHOOL OF MEDICINE W C I, AT-
LANTA, 30322 GEORGIA, USA., SCHOOL OF HUMAN
ECOLOGY U O W-M, MADISON, 53706 WISCONSIN,
USA. The role of inflammation in depression: from evolution-
ary imperative to modern treatment target [J]. Nature reviews
Immunology, 2016, 16(1): 22-34.

https://doi.org/10.1038/nri.2015.5

JIANG B, WANG H, WANG J L, et al. Hippocampal Salt-In-
ducible Kinase 2 Plays a Role in Depression via the CREB-
Regulated Transcription Coactivator 1-cAMP Response Ele-
ment Binding-Brain-Derived Neurotrophic Factor Pathway [J].
Biol Psychiatry, 2019, 85(8): 650-66.
https://doi.org/10.1016/j.biopsych.2018.10.004

307

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

ZHONG Q, YU H, HUANG C, et al. FCPR16, a novel phos-
phodiesterase 4 inhibitor, produces an antidepressant-like ef-
fect in mice exposed to chronic unpredictable mild stress [J].
Progress in neuro-psychopharmacology & biological psychia-
try, 2019, 90: 62-75.
https://doi.org/10.1016/j.pnpbp.2018.10.017

ALBONI S, BENATTI C, COLLIVA C, et al. Vortioxetine Pre-
vents Lipopolysaccharide-Induced Memory Impairment With-
out Inhibiting the Initial Inflammatory Cascade [J]. Front Phar-
macol, 2020, 11: 603979.
https://doi.org/10.3389/fphar.2020.603979

OLEG B, PJM, S M C, et al. Identification of a unique TGF-
B-dependent molecular and functional signature in microglia
[J]. Nature neuroscience, 2014, 17(1): 131-43.
https://doi.org/10.1038/nn.3599

RUBEN O, AM C, JEAN H G. Microglial M1/M2 polarization
and metabolic states [J]. British journal of pharmacology, 2016,
173(4): 649-65. https://doi.org/10.1111/bph.13139

LI Q, XIEY, LIN J, et al. Microglia Sing the Prelude of Neu-
roinflammation-Associated Depression [J]. Molecular neurobi-
ology, 2025, 62(4): 5311-32.
https://doi.org/10.1007/s12035-024-04575-w

WANG Y F, CHEN CY, LEI L, et al. Regulation of the micro-
glial polarization for alleviating neuroinflammation in the path-
ogenesis and therapeutics of major depressive disorder [J]. Life
sciences, 2025, 362: 123373.
https://doi.org/10.1016/j.1£s.2025.123373

LIJ,YANG Z, ZHAO J, et al. Nomilin Alleviates Neuroinflam-
mation and Depressive-like Behaviors in Mice through the Up-
regulation of TAX1BP1-Mediated Modulation of Microglia
Polarization [J]. ACS chemical neuroscience, 2025.
https://doi.org/10.1021/acschemneuro.5c00398

HAN C, PEI H, SHENGYY, et al. HIPK2 mediates M1 polari-
zation of microglial cells via STAT3: A new mechanism of de-
pression-related neuroinflammation [J]. J Cell Physiol, 2024,
239(3): €30994. https://doi.org/10.1002/jcp.30994

TFiE, MER, RN, 5 EHRZKEIERT
a7nAChR A5 BV2 /[N B 40 M 1 980 s B 5 8k Ak 4z (7]
HRE 2526 R, 2025, 50(11): 3117-26.
https://doi.org/10.19540/j.cnki.cjemm.20250310.402.


http://www.sciencepg.com/journal/sr

