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Abstract

Cell models are one of the effective methods to study the pathogenesis of depression. In recent

years, the exploration of pathogenesis through the establishment of in vitro depression cell models has become a hot

spot for research scholars. By sorting out the relevant literature on in vitro cell models of depression in recent years,

this paper summarizes and systematically analyzes from the three aspects of the cell lines used in cell models (PC12

cells, BV2 cells, HT22 cells and SH-SYS5Y cells), induction methods (corticosterone, lipopolysaccharide, glutamate

and hydrogen peroxide) and induced pluripotent stem cells, in order to provide references for the selection of suit-

able cell models and for the later study of the pathogenesis of depression and the screening of antidepressant drugs.
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R BAT IR IR . REW T M R BRI S5
17 HL 34 REAS J2 THIVRICRE A I LA AN [ I8 336755 & 1F
70 H BRI AR . SR, H AT E P9 AME SSAARE
AR B SRS AR D, TR, AR SO MG TS
A ST AR A R KPP Fa AR AR T LA
T3 AT GRIA , FFAR Y AISAE I BL i AR AS R4 2
PR A5 5 5 o N R B 5 S L i 2 B
SR, BERRYE FHA DL OE SIS AR
JURHAT 73 KRG, NG SRNBT FCHIARAE A AL
] S HEAT HLANAR 25 W) RGP A o3 IO T s S () o
W

1 FFHFR
1.1 R JRERSE SHREY

HPA R 3 ZE AR SN R 5T P AT U 1, e Joit
Fe NAR N T2 S0 B BUER, T WE A SR BRI 3
FLIBE K0 R S K2 R B (corticosterone, CORT).
HPA %Dy i 2 1 5 ROEORIECE B V) 8 &R, 9 N1k Z
Bl —5E A1 TR HPA Sl 23 & A A7 S st 1, H 2
2 N AR 52 B350 L2 1 1R S ORI, B B LR
(glucocorticoids, GCs)2x— H AL T & /K F, B
FZ 3 2K (glucocorticoid receptor, GR)Z)HE ik
55, 1045 HPAR A S it 45 5, AT AR AL A4 R 3
A SE (AR DR . ZHUZE M 5L R I, GCs 2
T 08 M R BPE AR AT S AT HPA Bt B2 7% BR 1Y) J5
DAL, R B8 R0 B B i 3R A2 LA 4R AT 9 FTHPA
W FEVEER . DR, R SR EERRFE BB CORT
R 8% 2 SR PR IS TR) A A5 4 i N R AR R AR AR 4k, ]
IFBIF 0 2 T DR 98 40 1 75 5 I 1) 000 R A 4 L R
(2R A AR B R T 35 S T fig . CORTRENS PRI
MME 17, T 240 M P 75 PE S (reactive oxygen spe-
cies, ROS)ZKV- T iy S 26 Fi A< JIEE H3 £57 (mitochondrial
membrane potential, MMP) &, M5 5 41 fg
P, SRS T AR EAMACRE R 4. H AT,
% K400 pmol/L ) CORTEE 37 A4 Zh FIAE 41 ffg 455
A,
1.2 BEZEESRE

JI& % ¥ (lipopolysaccharide, LPS)/& —Ffli g # %,
F2 A 22 [ 4 T 0 i B R 2 R 4, A — Mz
L R R VR . AW TR R I, SIAIE A N
S W RIEARICY (WN1L-6. TNF-o 5 IFN-y2% )7k
SR, AR RORE R 1 BE S U HPA Hll AT (i 2 1015

REFR R AR 0 LPS & — /N 55 240 B it 1) 85 3571
B FH /N B S5 4 B | ) TollAE 52 44 4(Toll-like recep-
tor 4, TLR4)iR 7], TLRAFIE B 86 2> L 9] 2 e b &
1 88(myeloid differentiation primary response protein
88, MyD88), fifi J5 , MyD88#i i MAPK.. PI3K/Akt /%
NF-«Bf& S8, FEAL R K5 HEoEg . i,
LPSiHl 5 Fl Ty e 22 RORE B SR IR . T 50 R
100 ng/mL{¥ LPSi% 5 BV24Hi, S840 M0iE /1 FBE,
— %A% (nitric oxide, NO). TNF-o. IL-6H11I-1B7;
B,
1.3 ARRFFRE

B2 IR (glutamate, Glu) =L A7 AE T B F1 A 15 I
Hr, R RGN — R LR E N AR A
. BRERSZAR, WIN-H3E-D- R %4 Z K (N-methyl-
D-aspartic acid, NMDA)S & a-2 ik -3-F2 5 -5-H
It -4- 5 %W Y R (0-amino-3-hydroxy-5-methyl-4-
isoxazole-propionate, AMPA)SZ A . f§ N\ FEMZ (kainate,
KA)SZ A F AR 25 &R 52 & (metabotropic gluta-
mate receptors, mGIuRs), 751 Z8 5 i J i 28356 Joi Rt
JEETT AR T BB . AR AR EL T
BRI, 20k B I NMD A B 23 2R 52 M ff 3
FREEA, 4HI N Ca™ & &g, filk — R 51 B 5]
AN A PEREE, T E A T A HTI
R, SHRAE B8 T 8 IR I & B 5 AR E B ™
HEEERIEAXY. [N, 4055 Gluik B i w240
21 W 2R (GSHAT /) (4L, T B4 A 9 23 e H Ik
(glutathione, GSH) I ZK-F-B#AI%, AT FRAIC 40 it () 260 4L
L EE ), AE4HH NROSZKF- Tt H Tl B 1Y)
BRIRFNMDASZ A (B NMDAR1. NMDAR2 &
NMDARS3) (3 5 30 5 0 E 8 A9 AL 1) %5 D1 AH
K, MAAR K NMDA Y S AR 2T
PR P A A A Y
14 BHEASIFESER

A& (hydrogen peroxide, HyO)fE A —Fh5
SEALT, ARG A A KB IIROS, I EROSHI ™
S PRI Z IR R R RAG, SR Thif], &
S ST AR AT 22 200 S A YA 1 L 1R T
e WEFHRIE, FA R S eh 2 R A, 1
I EEAIAITRE Y KU, it Ah, A FTIESE, HO.RE8
fHELIH PIMMP B, (2B TR T 1 & R IX,
Ferm g TR, FE S JE T, AT 2
RN EA S T BE -
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2 MR B RN TE AR
2.1 HpRFR
2.1.1 PCl12%mft.  PCI24HM0 2 —Fp MK RS R
i 5 PR R A B R A TSR R AT R L LA P |
HAHREEEMGCRAL. PCI24IEA K01k
AN A = Fh 288 BB e 24 K H 7 (nerve
growth factor, NGF) %5 3 7046 5 23 A W O 1) 4l 5%
A, HIFFCIRGE, S-S 1 PCI24t 2 A LAY
(2 JORFIE 2RI 8 R B R =2 AR (1 4 i
AW ZE TS R AE AR . A
TR =R PC 1240, K7 AL I PC 1240 i 2
T 5 HAISIIE foe 5 3 1) 40

PC1240 M 4 FH TR i & oo (AR A AL
H A, 8% HCORT™., Glu', LPS!', NMDA!"94:
755 PCI24H MR ST ADAIRE AR A MY | ARG )y
PR FEIERR BRI . difETER
AR A IR AR S 28 E [ SAH I E 1 (3R2)
212 BV2@mie  BV2/MRFAHAE /N B/NR BT
JH0 38 3L 30 A 53 75 5 Y% v-raf/v-myc J5 3RS K A AL B
YRR DY, S APAR A RGN, TG
B RE N 8 L RS , TR RE R 7, S0
L2 U5 S PR 2 IR AT PR AR P00 /N R I 44 i ik
FEBOE N T B8 9 0 5 A A 2 AR AT PR 0 1) B
PURRE . BFFCIESE, of B s 0/ N R4 &5
A R EAR RAE K T(40 TNF-a. IL-6. IL-1p. IL-
10).NO & ROSZE, I #h 8 o, B a1t
T F R E 2 PE . HIAR KA B R & AR

H i, BV24H A A T AR RE AL 1 F
AR AR 2 —. 38 E SR FHLPST, G457 &
BV 24H g ST AARE AR SME Y, 255 TR [A] KN
24 h, FARRIIEAR V2 Kk AR WAR 1R 2.
2.1.3 HT22%mfe,  HT2240H02 KIE THT440 11
INREES M E UM R, HAES LI S5ms
JCARABL, #%)v2 B FH TP B AT R HHIRE &5
A RGIFBE T . BFFERIL, Z4fi R EA M
B RE AR TE IR, AR LI HT2240 M th R IE 7 w]
LI K ) — e BB BE AR iC R IR A2 A4, 1T 4y
0S5 B HT 2240 i 68 % 220 58 i K P 1) BB e #f 42
TC T4 T LA S-FR (L RE A 2 e BT 75 1 40 1
I HAEFEM I EE L S5 2 oA AL 434k )
HT2240 i1 4 S SNMDA 2 /K () mRNAZK P-4 i1,
I HE2Y 5 2 BB I 3 e e PE R MR s, [

IF 2340 0 HT 22 40 B AN SR 50 H T e b B A R IA
sghn, T H AR 5-F (U IE e R 22 T IR RFAE, DRI B
P Fg DR AT AR Y. AT, # I HT2240
HUVE AR IR 5 F AP B PRSI TR AL

HT 2240 g A D9 BF 78 408 iE % 9 AL 11 1) 5
AN MR 2 — o BIFST N 238 SR A CORTR,
NMDAPY, GluP7EE A g ARE AR A ME R, HH AR
(IG5 v A AR AR 1 A2
2.1.4 SH-SYSY#afe,  SH-SYSY4fue Awh&tt
A0 MR Pk, /2 SK-N-SHAH M R 48 = IR e [ J5 1)
(SK-N-SH— SH-SY — SH-SY5— SH-SY5Y)®, H.JE
A BT RE 5 IR 2 0L 12401
% J&E % Bl (dopamine, DA)REFZE JCANHE, AERLUL
Fp g BT, HETH 2 N TR, M
RGP RIR B AN 2501 FH AL 75 T H B 7

SH-SYS'Y 4H fitd /2 7 7t 240 Ff i 22 75 2 (14 5 P A
. BT, %R CORT®. Gl H,0,!"4kHy
SR ATVRICRE P SMBEAY | L AR 1 36 8 7 V2 DA T i A
W2,

22 BFSZETHR

7532 Be T 41 (induced pluripotent stem cells,
iPSCs) R TR 1E I T NKFE I F S PR 75 R b 1)
A 0 AR T ) 2 REVE AL H AT PR xS
TAIARAE 2 K U 257697, FEAmiEsEvEs- 520
J¥2 5B B 4111 771 (selective serotonin reuptake inhibi-
tor, SSRI)HI 5-F2 th i — 25 FF L Jlt 25 73 B8 DU i 571
(serotonin-norepinephrine reuptake inhibitors, SNRIs).
SSRIZE R M KIPUMHRZS M), IndviyT . Pulk
= RMP PEITEA . H T IX W I R AL
WEFEN GORERIE 70 8 R8O - 4R B 5 BONME 515 3
AR B A AR R RO,

PR A G 375 LT R B A 4 A% 3 R O ) A g
PR SR — B A ). ERI20165, A
BF 50 R BN AT 4 4 i i Ascll. Foxa2. Lmxlb
HIFEV 455 55 [ 1 11 308 Re i B R 3 1ML
B % fig (5-hydroxytryptamine, iSHT)f# & 0. [FH,
b AT B U 5 38 30K B BRI T R e A T kR I 1)
ISHTH 2 J0 H AT Ca> M) 5-HTRE AL £ £5 X
Thie, MIH 2 BENS B35 5 m H R SR AL BT R 2
HESE [ PR R0 A ISHTAH 4 T I 7V Re i FH T VF
% L35 25 R A 22 TO RS #0155 2 95 ML F 9 % 25
YR B, R4, 5 — AN ORI R IA K
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Table 1 Establishment of different cell models of depression
MR ERAR Sk T I CEs %3
Cell species Induction mode  Induced concentration  Intervention time Culture medium Reference
PC12 CORT 400 pmol/L 48 h DMEM (10% FBS) [15]
Glu 20 mmol/L 24h DMEM (10% FBS) [16]
NMDA 6 mmol/L 6h DMEM (10% FBS) [18]
LPS 0.25 pg/mL 24h DMEM (10% FBS) [17]
HT22 CORT 200 pmol/L 7h DMEM [25]
NMDA 300 pmol/L 24h DMEM (10% FBS) [26]
Glu 15 mmol/L 24h DMEM (10% FBS) [27]
BV2 LPS 100 ng/mL 24h DMEM (10% FBS) [71
Glu 30 mmol /L 24 h High glucose DMEM (10% FBS) [22]
SH-SYSY CORT 0.4 mmol/L 36h DMEM (10% FBS) [29]
Glu 10 mmol/L 24h RPMI 1640 (10% FBS) [10]
H,0, 200 pmol/L 24 h DMEM (10% FBS) [12]
F2 ANEHNEBAELBRIE B BTN BT
Table 2 Evaluation indicators of different depression cell models
QR +Tﬁﬁﬁ fﬁiﬁ’[’llﬁﬂ ST %‘?WCFL%Z JNE R T(TNF-0) Par—
Cell species Induction Cell viability Apoptosis Oxidative stress Inflammatory factor Reference
mode MTT  CCK-8 ROS NO SOD MMP GSH Ca* (TNF-0)
PCI12 CORT + - + + . _ + - - - [15]
Glu + - - - - + - + - - [16]
NMDA + - + - - _ - _ " _ (18]
LPS - + - - - _ - - - + [17]
HT22 CORT - + - + - - + . - - [25]
NMDA - + + - - - - - - - [26]
Glu + - - + - - - - - - [27]
BV2 LPS + - - - + - - - - + 7
Glu + - - - - - - - - - [22]
SH-SY5Y CORT + - - - - - - - - - [29]
Glu - + + + + + + + + - [10]
H,0, - - + - - — + - - - [12]

THE RS (NKX2.2. FEV. GATA2. LMXIB)
S e T (ASCL1. NGN2)HH4LE %, fels E
Fe v S N AT 4E 20 i i A0 RS- i REA 42 0,
AR TLRENS PR A B R ENE BT, TEARSMREINS-HT
Hox SSRIA Dfe P S L, FCUESE N BCET 4E 4T il 5
AR 55 0 i B A 42 T RE 5 AE R A fid R AN
BN 5-HTHH 2% 33 )8 A ®. TRIEBEL-
HORNZ;: Bl >k B 844 # FE T SE (major depressive
disorder, MDD) i F1 844 A HIARJE X HE 25 (1) Bz JPK il
2T 20 AT FEHT G 6 S o A e el 22 e A 4 i
(neural progenitor cells, NPCs)FIiPS-#H4 T, 4 B4t

2420 i) AR 22 SO i e A M 2 JT A, WF T4
SRR WY AE AT R4 P OUL 5 2 (5 R S e Ae
FAE T FPENPCs Y, I HL Al BEAE S gn LA 734
JE A AL IPS-FH 2 TU I A B], T AR I A5
RS K BB (0 DUIIAT 245 1 #8 AN HeAd IR T T i
I HL AT AAIAE (1 733 £ = R B AR P R
1 LA o

iPSCs R B A Fa € (4 K 20 DL e RS 15 9%
4G 73 A BRAN [ 2 74 L 43 B g s RO 25 ) i 16 1)
HETH . REPSCsIE IR ZIRAT P AR
T IS B AP0 S5 AE A IV JE 32008 1 A5 21 RR T I
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P QS g EERE , (HOYRAFE € M RFR
PE, Betun, 5 5 iPSCsH M A (38 4% 3 ik B AIR 17
WBAVESE REOHL 2, UL 5 254 (A 05 56 BY;
HR, & BRI AR TR A AT %65 AR, A
SRR iRt HL 5 BORARSR fa, IR TR Zaii
AR IS UEIL T iPSCsIR I 21 & R B P iy rh A B,
[FIE , iPSCsHI A KK Fifs 3 AL i 42 T 7 2 65
BB R (I 8], SO FERE A RN, RE A
FEIR PRI, (HIXIBANI IR AT R H R AT 5t

3 BE

ZE TR, FIHRAE 4 AR Y R 9 BRAE T TN
RORTERAE S, B E e, TR &S i
A BRI EIHLH SR A, B2 B TR AT PR
T3 S 23 6 S5 T I 9 o SVAISSE 20 R AR AR T it
PG T A R R IR % | AR HIARAE ¥ K
9o ATL 1) 200 PR ASE 2 1) 35 5 T 30 g B I I 1 5 A
B, REZHSE SR, RERE SR AL
A5 FEAE, MRFNE T BEAREPCI2IM . HT22
YHA. BV2ZHRU M SH-SYSY AU ZE . EARAIE S
T J5e B ] AR 4 45 401 L 28 D BB v 5, ORI N
DT B 0 14 75 T P e R VR P B T TR 144
JE AT R 5L . [FIRT, AT AARSRE A [R) Fh 2 40 1
FEVE TR Al M R IR B AT 85 9 . 2% (R KB Uik
S B, ATAIAE 2 B AR R (BT 5 b L 4 U
g o[ Vi 7 ez S R R VA O L D D E ) O
NO. SOD. MMP. GSH. Ca>%48¥5; #RAERN,
6 28 9 K ¥ G TNF-045

EF N, WHIEN 51 0] AR S 06 7 2ok 1k 4%
A I B 7 2 R 4 . 2 R VIR A 4/ 2 i A 2
BEAT SRS . HAT, IR 0UE R CORT. Gluifs &
PC12. HT224H i & ST AN AISAE A4 4 48 i A5 2, 5240
AR SE FTHPAR B Ui« 3 SRR R Ui SE ML, PR A
FUHNERE (1 R/ LA 53 4h, H2 R FHLPS 541
JfL 2 SRASLALL A i (1) 98 i S ST 38 H0, 15 &
SH-SYSY 4t KA S FMARE S AL SR B . R
FH #2051 e 3 R 40 B R A B 40 P B B2 It T
BRI 20T B, TR R 9 SR 24 14 07 i 5 A o
BEE T A 2B BRI FEAMAECRE & HL
il A Mo B AT T 28R, (AR IR 2 41 i
RIEA I, WAFAE— E R BRI

PR, T SRIPSCsH AR & F 3l I A HAAE 25

K RS B T PR T BT e 1B i % .
TF 50 R BN B 1 4 41 Pt =68 4 1 72 2 iPSCs, 42155
oA B £ B 5 BT AR 4 I (neuroglial precursor
cell, GPC)Ja AV N B IR 40, FLAE 52 0T I
J FRAE H PR A 28 380 T 52 Ak A A5 5 5 O
PRI, R T EAN TR 7] 2 78 J5 MDD EL A B
S T AEAE PO, (HR ) iPSCsEUAR B B 5t LA
I, B AR R A L B B AR BRI A 23 1] L,
HEATHEE.

K2, 2 R B B 68 AR B BT A TR SRS S0
i (P RIE AL, JF H B8 9% H 1B 58 B AR 259 (1) 57
o BEFEN AT LUK 3R b SC T IR 2 ST AR SE A 4
TR FEAT HLIAR P 3% , W LINSE "*hid it CORT
755 PC 1240 f 2 S7AMAISE 4% 7155 210 5 5% FL A FH AL
HIHEAT TR0, A2 5 TR IUAIE B T B i 2 1 T
HAPHIERVER ; XU U@ LPSiE S BV24i i
FESTARAMERY | IESE T PR R AT ReIE I S ] NF-«B
MAPK I PI3K/AKt(5 5 10 B K AP E S IEAE
CHENZE USH 1ok Py M5 8850 ) B4 FLpT AR 4
FILIIEEAT T 85, WESE T H AT NMDA W R #H &
MR ER o TEMRIMERI | BN A T DUAR
PR T H RS AR, S R AT P AR
2R 20T T B X 2 R AR B P R A3
AT, FS AT AT B ASE 2 3047 40 M vifs 7303, 4n
CCK-8. MTTLEE, BRibz AT DUE A6 5 %
B IL )i . BDNF. 2E K 725 AR HIARAE A4
FRiC IR IEATME 5 T SR 2 i FE P AR 245 9 i 1 H
BILHI, -2 n] LAV e 4 ) 750 BB 7, [ B £ By
BB RPEEN I, SR 5Ot E B PCR. 8 H i & AR
T 2 S E AR AT IR — 2D R .

H A0, A6 2 R A0 4 B R B4R T A E A2 9 AL 1
WIHERN BN 12 . REMRIMER BA FSCATA
IR EA, (ERATIAFE — S8 [ JA Ry Al v, L an4AisaE
(R B 2%, TR AME L5 5 7 e —, AR
T ARG AA Y B 3 2 ok R o BT R I R G 2F
I RS B A0 B A R ek R e = 2R AR P . T
LSRRI A K AR R — A R
Ak, BRI 4T 2 T DA 4 T b 8 B ) 8, A7 AE— 52
0 T 1

DR Ik, ZE 2 DA FE N D382 FEALAAR P AR
TEIR )RR, 78 I8 F o TAlMe A2 B T
FEH R Z 7 TH AR, TEdE— B IR AHE AL X I
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F PRI RE A2 A1 20 AR ) e S vk iE AT LA, 2 4
FE. 2 PRI B ER N SR TEAIAIAE A0 1 73 5 HLifl, I
HAES YA B E 25 R M RT3 B, O Ja SEAIAIAE
FIRT ST IR L2 5 MBI JE Al . 4R, AN R AW ARAE
A A S RS A A S AR A RE 52 A K
RN, BUJE AT 5 EEEAT KR A I AR T 7 o

[10]

[11]

[12]

[13]

SE Ak (References)

FLUX M C, LOWRY C A. Finding intestinal fortitude: Integrat-
ing the microbiome into a holistic view of depression mecha-
nisms, treatment, and resilience [J]. Neurobiol Dis, 2020, 135:
104578.

JAMES S L, ABATE D, ABATE K H, et al. Global, regional, and
national incidence, prevalence, and years lived with disability
for 354 diseases and injuries for 195 countries and territories,
1990-2017: a systematic analysis for the Global Burden of Dis-
ease Study 2017 [J]. The Lancet, 2018, 392(10159): 1789-858.
WANG Y, MA W, LI C. Protective effect of schisandrin on
CORT-induced PC12 depression cell model by inhibiting cell
apoptosis in vitro [J]. Appl Bionics Biomech, 2022, 2022: 1-7.
ZHU L J, LIU M Y, LI H. The different roles of glucocorticoids
in the hippocampus and hypothalamus in chronic stress-induced
HPA axis hyperactivity [J]. PLoS One, 2014, 9(5): €97689.
DOWLATI Y, HERRMANN N, SWARDFAGER W, et al. A me-
ta-analysis of cytokines in major depression [J]. Biol Psychiatry,
2010, 67(5): 446-57.

LU R, ZHANG L, WANG H, et al. Echinacoside exerts antide-
pressant-like effects through enhancing BDNF-CREB pathway
and inhibiting neuroinflammation via regulating microglia M1/
M2 polarization and JAK1/STAT3 pathway [J]. Front Pharmacol,
2023, 13: 993483.

XU J, YUAN C, WANG G, et al. Urolithins attenuate LPS-in-
duced neuroinflammation in BV2 microglia via MAPK, Akt, and
NF-kB signaling pathways [J]. J Agric Food Chem, 2018, 66(3):
571-80.

MEHTA A, PRABHAKAR M, KUMAR P. Excitotoxicity: bridge
to various triggers in neurodegenerative disorders [J]. Eur J Phar-
macol, 2013, 698(1/2/3): 6-18.

WOO H, CHUN M, YANG J, et al. Plasma amino acid profil-
ing in major depressive disorder treated with selective serotonin
reuptake inhibitors [J]. CNS Neurosci Ther, 2015, 21(5): 417-24.
ZHENG X X, L1 Y C, YANG K L, et al. Icariin reduces glu-
induced excitatory neurotoxicity via antioxidative and antiapop-
totic pathways in SH-SYSY cells [J]. Phytother Res, 2021, 35(6):
3377-89.

KA, AR PR R AEAE SR AE K AR R R A D],
20 A AR W) 2 24 4R (LTU X, BAO J F. The functions of neurogen-
esis in the occurring and developing of depression [J]. Chinese
Journal of Cell Biology), 2019, 41(6): 1184-92.

THESC, FHOT, o5, PR P R R 2RI R D e il
H,0,i% 5 FISH-SYSY 4 A 9 T[J]. [ 9 BE A= #2838 (YU T
W, GUO M F, LI S Y. Astragaloside IV inhibits H,O»-induced
apoptosis of SH-SYSY cells by regulating mitochondrial function
[J]. Chinese Journal of Pathophysiology), 2022, 38(9): 1553-60.
LIU Y, SHEN S, LI Z, et al. Cajaninstilbene acid protects corti-

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

costerone-induced injury in PC12 cells by inhibiting oxidative
and endoplasmic reticulum stress-mediated apoptosis [J]. Neuro-
chem Int, 2014, 78: 43-52.

TIAN J, LIU S, HE X, et al. Metabolomics studies on corticos-
terone-induced PC12 cells: a strategy for evaluating an in vitro
depression model and revealing the metabolic regulation mecha-
nism [J]. Neurotoxicol Teratol, 2018, 69: 27-38.

LIN R, LIU L, SILVA M, et al. Hederagenin protects PC12 cells
against corticosterone-induced injury by the activation of the
PI3K/AKT pathway [J]. Front Pharmacol, 2021, 12: 712876.
CHU Q, L1Y, HUA Z, et al. Tetrastigma hemsleyanum vine fla-
vone ameliorates glutamic acid-induced neurotoxicity via MAPK
pathways [J]. Oxid Med Cell Longev, 2020, 2020: 1-12.

CHANG D, ZHAO J, ZHANG X, et al. Effect of ketamine com-
bined with DHA on lipopolysaccharide-induced depression-like
behavior in rats [J]. Int Immunopharmacol, 2019, 75: 105788.
CHEN F, WANG L, JIN F, et al. Neuroprotection of Kaji-Ich-
igoside F1 via the BDNF/Akt/mTOR signaling pathways against
NMDA-induced neurotoxicity [J]. Int J] Mol Sci, 2022, 23(24):
16150.

ERI1, BB L, #35. 52 pid i TLRA-MY D8R (5 5 3l #1755
BV2/) I 5 20 1 B0 A5 A 1 ST, A R RO A A R (R
FhO)(WANG J L, SHAO W, YANG Y. Establishment of a BV2
microglia activation model induced by lipopolysaccharide via
TLR4-My88 signaling pathway [J]. Acta Med Univ Sci Technol
Huazhong), 2020, 49(1): 45-9.

LUO Q, YAN X, BOBROVSKAYA L, et al. Anti-neuroinflam-
matory effects of grossamide from hemp seed via suppression
of TLR-4-mediated NF-«kB signaling pathways in lipopolysac-
charide-stimulated BV2 microglia cells [J]. Mol Cell Biol, 2017,
428(1/2): 129-37.

WU Y, ZHONG L, YU Z. Anti-neuroinflammatory effects of
tannic acid against lipopolysaccharide-induced BV2 microglial
cells via inhibition of NF-«B activation [J]. Drug Dev Res, 2018,
80(2): 262-8.

AL, AN, BHGE, 55, RGN B R IR 5 S 1B V-2
S A5 7 B CR AP VR F ], AR TP R 25 K542 4R (LT Z F, LIN R
H, MAO J J, et al. Protective effect of Gualou Guizhi Decoction
on BV-2 cells injuried by glutamate [J]. Journal of Fujian Univer-
sity of TCM), 2013, 23(5): 14-7.

LIU J, LI L, SUO W Z. HT22 hippocampal neuronal cell line
possesses functional cholinergic properties [J]. Life Sci, 2009,
84(9/10): 267-71.

LIM J, BANG Y, KIM K, et al. Differentiated HT22 cells as a
novel model for in vitro screening of serotonin reuptake inhibi-
tors [J]. Front Pharmacol, 2023, 13: 1062650.

JIN X, ZHU L, LU S, et al. Baicalin ameliorates CUMS-induced
depression-like behaviors through activating AMPK/PGC-1a
pathway and enhancing NIX-mediated mitophagy in mice [J].
Eur J Pharmacol, 2023, 938: 175435.

ZHANG H, ZHOU Z, CHEN Z. Ginsenoside Rg3 exerts anti-
depressive effect on an NMDA-treated cell model and a chronic
mild stress animal model [J]. J Pharmacol Sci, 2017, 134(1): 45-
54.

BRI, Ak, BEOCE, F OB H R o B &
BRI HT 2240 H 1 A BB ) ph 2GR A (0], oh B sy
%24 E (GE K M, WANG W, XUE W D, et al. Neuroprotec-



TS T 3 48 SR AE AR M ASE Y O AT 7 ok P

1103

[28]

[29]

[30]

[31]

tive effect of Modified Yuejuwan and Ganmai Dazao Tang on
glutamate-induced HT22 cell injury model [J]. Chinese Journal
of Experimental Traditional Medical Formulae), 2019, 25(12):
22-7.

DE MEDEIROS L M, DE BASTIANI M A, RICO E P, et al.
Cholinergic differentiation of Human neuroblastoma SH-SY5Y
cell line and its potential use as an in vitro model for Alzheimer’s
disease studies [J]. Mol Neurobiol, 2019, 56(11): 7355-67.
R, JE/INL, SAIE. 6Fh I OB T AN R A 2 4t
MRy R[], P P24 E(ZHAO H X, ZHOU X J, HU
Y. Protective effect of six Kaixin San formulas on nerve cells in-
jured by different materials [J]. China Journal of Chinese Materia
Medica), 2012, 37(22): 3472-6.

SOLIMAN M A, ABOHARB F, ZELTNER N, et al. Pluripotent
stem cells in neuropsychiatric disorders [J]. Mol Psychiatry,
2017,22(9): 1241-9.

XU Z, JIANG H, ZHONG P, et al. Direct conversion of human
fibroblasts to induced serotonergic neurons [J]. Mol Psychiatry,
2016, 21(1): 62-70.

[32]

[33]

[34]

[35]

[36]

VADODARIA K C, MERTENS J, PAQUOLA A, et al. Genera-
tion of functional human serotonergic neurons from fibroblasts [J].
Mol Psychiatry, 2016, 21(1): 49-61.

TRIEBELHORN J, CARDON I, KUFFNER K, et al. Induced
neural progenitor cells and iPS-neurons from major depressive
disorder patients show altered bioenergetics and electrophysi-
ological properties [J]. Mol Psychiatry, 2022, doi: 10.1038/
s41380-022-01660-1.

ROWE R G, DALEY G Q. Induced pluripotent stem cells in
disease modelling and drug discovery [J]. Nat Rev Genet, 2019,
20(7): 377-88.

COLPO G D, TEIXEIRA A L. Induced pluripotent stem cells
(iPSCs) technology: potential targets for depression [J]. Adv Exp
Med Biol, 2021, 1305: 493-501.

HEARD K J, SHOKHIREV M N, BECRONIS C, et al. Chronic
cortisol differentially impacts stem cell-derived astrocytes from
major depressive disorder patients [J]. Transl Psychiatry, 2021,
11(1): 608.



