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Fig. 1 Mitogen—activated protein kinase cascade
E1 MAPKZEHE
MAPKKK : 4240 ZL 5006 Fb 1A 3R 1 e 44 (mitogen-activated protein kinase kinase kinase) ; MAPKK/MEK/MKK: 24324515 1L A 7R
I BT (mitogen-activated protein kinase kinase) ; MAPK.: it /324500 (b & Wi E%  (mitogen-activated protein kinase) ; Raf: Ri#
Jin R T 2 P9 36 (rapidly accelerated fibrosarcoma) ; TPL2: M@ #F J 7 £2 (tumor progression locus 2) ; ASK: i T-15F 5 17 ¥ il
(apoptosis signal-regulating kinase); TAK1: #54b/E KR FB#G A1 (transforming growth factor-p activated kinase 1); MLK: &% R
i (mixed lineage kinase) ; ERK: #5518 55 3 (extracellular signal-regulated kinase) ; JNK: c-Jun% 5 ¥ i # (c-Jun N-terminal
kinase) ; SRF: IiLi% ) i [l F (serum response factor) ; TCF: T Mu %% 5 K F (Tcell factor) ; ATF2: 1% %% 5% M F2 (activating
transcription factor 2); Elkl: ETSFEFE[I1 (E-twenty-six like transcription factor 1); ME(AEFk. {2k,

1.1 ERKFif#%

ERK fE7E T L Z4jashPh, %28%
RTG53 B 2 356 2] PR R i 25 DA [T 2
1 (rat sarcoma virus oncogene, Ras). Ras (FE
TEARRERR ) W I, W IS sl bR g e o 21 4k
IR % 4 i (rapidly accelerated fibrosarcoma, Raf)
—MAPKK—MAPK 4 M  (mitogen-activated
protein kinase kinase, MEK)1/MEK2—ERK {5 5%%

S DO NS AR 5 Ak 2% 3 B MAPK T i 4H 43 A/
LAY . X SR Y — 202 5 ERK 1) 40 ik
B, FEASERTEMME . PR, DR
O AT NSO R T
1.2 INKFi#Eg

INK H A 53 5 il MAPKS. MAPK9. MAPKI10
FEN SRR INK T, INK2 FTINK3 =AY, |3
PO A TR AE IR A 15 R 9 (mixed lineage kinase,



*390- EMUFESEYIRHR

Prog. Biochem. Biophys. 2026; 53 (2

MLK) . ¥ 1215 % i 15 # B (apoptosis signal-
regulating kinase, ASK) . bk KK F B IS %
1 (transforming growth factor-p activated kinase 1,
TAK1) &%, F#RIEN T SAMR RS . HER
A MR S H0E o A6 MAPKKK B LT
1% MAPK ¥ i 4 (mitogen-activated protein kinase
kinase 4, MKK4) Hl MAPK i fiff 7 (mitogen-
activated protein kinase kinase 7, MKK7), —
IFil 3847 INK 5 22 R 183 i 2 i 185 oz osi, il
INK M TEIEPRIR A AIE HERES 2, 1& A INK
SR SRR T EAME | INER SERE SN AT S HAR
hiE R E Y]
1.3 p38FiERk

p38 HA p38 . p38 B. p38y Mlp38 & PUFiL
AL FEREAN (AL EL IR ET5)
LI K un i 8 PR AE I T @ (tumor necrosis factor-a.,
TNF-0) SR VERFHIEZHE (lipopolysaccharide,
LPS) WIS 3500 S0E S 0 0 2. 3 MLK
ASK. TAKI1 %—MAPK # i 3 (mitogen-activated
protein kinase kinase 3, MKK3) fil MAPK i i 6
(mitogen-activated protein kinase kinase 6, MKK6)
—p38 LI 5T P, SRRSO AR B U T,
Z SR R .
14 MAPKZEEH

ERK . JNKF1p38 [f]JE MAPK K, H =%
P9I AT MRS S AE B R e, et it 22
YRR AT e, ZEIVARIERSFAL S, —F LA
YEBES SO 555, R dhE S8 2o
Wi SR IE RV 5 o p38 FIl INK FE N sk 28 e IR A
TR L R A O O S R R I 2
(activating transcription factor 2, ATF2) FIETS ¥
£ H 1 (E-twenty-six like transcription factor 1,
Elk1), JE RS SR > $278 INK # 5 p38
PREIEC , 3k A2 SO AT E AR AE A P 28 A i
AR R E AR, SR AR AL
X AT B R GE Aok T b R T SE B, ASK.
MLK Fl TAK 1 %:4F 2k INK F1 p38 & [R] ik, H
BT ST AT VR AR RGE B, — 5 TS MKK4
MKK7 MM 4K 2 INK 3G AL, 75— 75 H G MKK3
FIMKK6 /-5 p38 B3 . 1 ERK AE 9 AE S
o VR A R 5 2, AR AT A S PR -0
W AT REFESLLLE L AHEBLRAEN . =il
BEAE AT SO Th B E R S35 HTPE R, R 52 G 4
il S (R B B AR T I], 3R] R A2 ik

Jit i 988 F J' v 5 2 (tumor progression locus 2,
TPL2) HHIC, WidFEE i) RAE J& 5 B 28 R AE FI
ARE AY B ZL K %K . Thomas 55 ) 7 £ A rh R H
ERK 7Eff 2 e ] S PE AL OAE R . sh ek
B, ERK P 500 B A INK A1 i 57 B8 — 25 i3t
MATTRT: P XMEMNEAE R, B 2 HE AR
T IPAERE 7T B BA EAFRIRCR . Ah, ERK,
INK F1 p38 # 7 i #% Il ¥ /= i I+ (serum
response factor, SRF) F1 T 40 g %% & K+ (T-cell
factor, TCF), FEMASAE S FIZfilin] Pk 24, 25
b R AR ELE T, ERK. INK F1p38 Jf-E
Mz, migasad s EEER T (TPL2) . 2E[H]
NUWERES>F (SRF FITCF) WrlalF/s s bt W) &
FEVER, & TIE BT L T DR BN PRI 45 )
2%, TEIMARAER YT U] RE RA A% O IR LA

2 MAPKXHIEREERY A= 1E

2.1 FTELRE

AR EOR AR HUATE B AR R, AR
15742, (reactive oxygen species, ROS) 7=z
P RGeS R BEA SRR SR
iy, DTS RS A0 3 1 — P BRAR S . SRR I
HZMMaRg g (UBT/R 26 . 1042006
85 UG, IARIEVE Jy fl 22 RGP 1) —Ff
AR S A A P

Il RBFFEZR I, IR £8 25 A N S A SR Ak
P74 5y, A Ak S Ak ity
(glutathione peroxidase, GPX) 5Pt ML /KF[%
&, ™W_ (malondialdehyde, MDA) %5 fig it
AU YIARWTR R 2 IARSE B T R A R s
i DX P A AR IR A0 A5 P Z2 R OAS [R) I L 18 7K
A, O HIARAE BB MU AL TS A SR
&P X4 980 42 HEBAT LA TR L, AR
i AR B TR, RWIARAE 5 S AN
FHOC BV s kB, MAERFEAT A S s A AL
PLFCIRASAREE R A, [RIE INK . ERK I p38 1R
PR B, WS 2R SRR 19 % A2 7T g 5 MAPK i
% T B A D I AR A UK A DG Y INK 2
MAPK Z % H 4 ROS 85 BUR I 5%, HAm
5 HUA AL N O P FEAR G, 30 INKC T 4 ]
DU ek s A A I OIRAS B  $7R INK 5 X 1)
FAKFA G, AT RER G AL IR | 1R
HIBAE P SRR T PR A
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22 FERIER R

2 5 7 H BRAE A1 B A 3800 S 7 A 9 i
TAE AR H B 2= AR PR Tk o SIARAE IR ™ B
R 5 1 20 9 E IR 28 J2 S5 200 B P 3850 T S22 LA O
A 28 9 1T LACKCE AR TS 25 . I R 9 K BE,
TARIE B B M . B, TNF-a. A E
(interleukins, IL) -1B. IL-6 Z54 48 K T~ AY 7K °F ik
EThEr, 0 IL-10 K H A BT PR 17K ) i 2
fiX, RUERRHETFSHRETFRELRM 2, /MK
J AN A 2 R G e AN, L O
) 25 L 5 Y /N 2 5 41 Bfg (classical activation
microglia; M1) ¥4 1k J& M ARGE /Y — 4~ 5 2%
UN R

WA 1 WF oY B, 8 A I T 5 LPS
B PIARA AL /N B Y INK #35 1L, IL-1B8 /K-
HTtEr, HLAENS 2 N B A S B S 40 8T
FEm M1 R A AL, MR FREBIE R SR 2R
SELRTTA A ANARIE . AR BN, kN ek 259
SR A v BB /N B AN LA 5 AR BR IR, 51
EARIERRAS B RA;T, RVER TR B i 20
Wi, EASFHEWARIEM KA. RS M RAE 1)
K, AT REE 1R PE ROS 77 AR DL i Tt 4 Ak
R RE L, DA AR E I ARAE (1) & & B, f£ MAPK
K, RAER I EZLH p38 MINK AT —Tillfi
PRIRES R, FE AN E A0 PE %) 40 1) 3 Fofr A= 4 780
H, RREF . PUR TR R R S8 F 1
FELRUR T IR AN AR 0 3 BB 5% TNF-o 1 75 9%
RAEHRPRIT RO B, HAE xR EE T,
INK il p38 2 ALK F-RfIG YT i (] St s A AR Ak,
ZIRIT IR HOKFE & BT, BRI 2 MR R TR
B L0) ) RTSEERAE Y XHIAR K RS T s B s iR
JPRI, PR 200 B S A A A A Lk st )
PIBEIN, SR T R, 4 Tl R
7 5 REURTA H INK 2L R p38 i fk 2 18 /K 7
ETVE, ULHT INK A p38 (TG PE B I, if i
fERHT (45 TNF-a, 1L-6) & &% R,
TR P v A S Ao 28 T 4 L A 0 e R AN e 24
% 4 HA LB 004 90 ) v . B4R T (C-X3-C
FL¥) iR 1 (CX3C ligand-1, CX3CL1) M7
1 (CX3C receptor-1, CX3CR1) i FEikoiiF
S0CRe )T ESOAN T RERRIS A, S 5 2R
ZRGPIRN KRB 2 ASRRFEPEZ
AS B EEEMN S, HalDiEE S (CAL,
CA3FIDG) JiHAMb R IEM ST YER, P

ROSWFLER, JHiliid CX3CL1I/CX3CR1 AR R
T F IR E INK FIp38 Y BERRfL ' FRBESY
T, PERIESIE A ZoTiif . ST AR S
P, INK Flp38 B ik, BT F AR SE )
K, AEARPLRIL K =% Tl (ERK. INK I
p38) ZIAIHE AR ARG, S0E N A T REME N
TVABEETRYT AR A5, AEET X 7 AR L 58 A DX 7 1
HIBRAR . BETHMFIR 45 R 320k H s 5,
MELL R GeAb S el R A T A R AR AR, RSk
454 2 XU SR PR SR S ) A AR L0
PRSI RAERIAL
2.3 EAEREBRIES

P23 JiT 2 PR 28 0 Z [A] B 2800 S5 R30U0 4H L 2
() %36 (5 5 Ak 2= ot 38 0 2 fk [l B AR FH 1 2 f
Je B 2 TR AR R AR B B, AErP AR
RGN SR TP 2 CEE A, B X
PRSP 2238 TR UL T AN TR A, IABIE A9 &
HEBOA R RN 5-F2 (A (serotonin, 5-HT). 2
F ' | iR £ (norepinephrine, NE) 1 £ [Y %
(dopamine, DA) FIiRRMATE “, HEAFRBEIEH
WP ZEIB BT —Ff . — TR T IE H - R S W =44
HORM G IR R W], Bl B AHE, IARE &8
S-HTBERE W TR, R4t i By neksss
ESPIARRE AR OC B BLERIEYE ' X S b 22 3 T Y A
B, B IR G AR RS, BRAERRERE
LRSI DI RERY JERT, PR TR A 3 v] fig
SR L8 T SR T | R AISRE SRS i e

BEE XHHAAE 25 W) AR e, e BRpf 238 Jo
5 MAPK Z A —E KR . TR OO 2RI
ARAE e L R A Ty, 28 245 B 22 11 X R 25
Won, HARE Y (GFEXOKEB. HEiS) i
TIHRHE 2505 S S-HT MDA /3244, Il MAPK |
W% G Tk LB 3 34/  (phosphatidylinositol 3-kinase,
PI3K) /ZE B (protein kinase B, AKT) 5%
IRV IDAREE, R T hehZikte . 28
A, B SR ESE, i MAPK i [ E
A 309 S-HT FH4E L, 7T DU RO S AR A T
Ry NG D ek 3 A P R =BT A2 A
(x-opioid receptor, KOR) AJEC{AR (GRMERK) By
INRIIE KOR, DAk — 2500 p38 KA k4 et
iz & 1 (glutamate transporter 1, GLT1) AYJ ik,
L VEE GLT1 X A A A% 2R B A i A R g i A
HWTVER, e T BT R S Wi S I AR A T
g, AEAATAR N ST GLT1 00 50 2 i 9 GLTT LA
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SAMii] p38 W A vl k25 00 o Rl M T BRI 5 X AT
FEAT R 8 A R BT, SPGBl ] DT Ak
IBYT LERPU T SR PR A, BRAIRYT T REMS
il 5-HT W #EMy , 58K F-«B (nuclear factor
kappa-B, NF-«B) D) A ERK1 Fll ERK2 A & p38 i)
IR AL RS LA . BEAEAFRE R, o TR
(interferon-o., IFN-o) DLl MAPK 5 54 %
TR FI DA Z ARG 5 HH G IEIN, BRI DA kK-
EIFANFEI 5-HT MINE 923k, IS EEMATR =
SIS I, W AR K S S AT A
ERK. JNK AN p38 YBEIRIL . b e pfi 2538 S K -
(5-HT FI NE) > i 15 18 ¥ ) & By .o 5
fig =Yy BT, IR 2 R e S e P
B4 il 7] (selective serotonin reuptake inhibitor,
SSRI) RHEATHINARAIEIT , XISy id ok Ay
KEx it U2 S-HT) MER, BA
SP RO . ARG L RIE PR DR IR RN A R
R RS B R 22 RAEBCR iR . AR,
R GAZ Y RS b 22388 AL JT 45 & MAPK 2 [r)
IBIT XU ARIA T B S
24 MEBSHEFEME

PIAISAE F 35 FE T i DX B2 1 DR R T I AR
i AIRHILTR 1) — B . Y BRI 2R T L
Y& TR VA UY S i RN S R E 2N 2D o
P28 T30 3o S5 RE A BE Y IR L DA IE N AR AL Y
J1 o #E PR B 1% (magnetic resonance imaging,
MRID) ARG IR, IERLE B 518 SR T BT
AN SSEER A R BN, SRS T D s
ZICH LA MR 145 . %R . S gl i Y
PG Y WA REA LA it S 58 AT S8R 2 f
FRZETTRIA T RE et SAARTRAR /NS

TR B, Jekb st i s, s
5 i AT 9 M 2 Bl A 28 T A 405 FITDA R ) R Al AR T A7
P o AR A A i i 4 0 A 2 R i O &
SE,  [AIRES X E 2 il i) S = A SR T, R
A6 55 S g A 5 AR (post-stroke depression,
PSD) sy hmgzs], KR A4 PSDIGE,
Ey IXHEAR A 2 HES AL H BRIk, 2R
M rE AR R SRAE RIS, FLEE T AT DL E p 22 T
TSR ™ B, T 52 e T D ot 28 ] SR TE
ft, BEHEZMZE, PSD KR DAL T INK R
ACEIT T, INK S5 30 51 S e o0l 4
PeAZ P Z AT —E e . INK TH AR 2 et 48 1A
TR, A A S DR s I i ) 5% fi

KA. A, p38 ARy Xk rh 3R K K 3 T
1R, PR R A AT BRI S i 2 mT S OGS
H5WF. s kB, WARIRET, S5 k]
PR R A I AR (RN 5 fil A kb, 4
Rl J5 BUR R 1 95 WAERARSE), HAEKEE p38 &
WAL KA 0 Im R L I, p38 Wi fL AR
JEE 5 PIAIE ™ B R B S IR A OC O R R
IR i 52 & R % (protein tyrosine phosphatase
receptor-type R, PTPRR) fii F*MAPK [ ¢, H
Jir A R 5 B 16 2 S5 R 2H Rl 1Y TR B AH BAE
FHZEM L (kinase interaction motif, KIM), %451
AT e E 5 ERK YRR S ESS & ' PTPRR S4B
SE M) R B VIAG, i FRB S5 R IARA T A ) &
A, IR AR R, 1§ B PTPRR i Rk 2%
SIEMAEITTRT, XSH5E ERK )X B2 1k S
BUEZ M2 ICT., 2 PTPRR i % 5-ERK £
TR - P 22 T IR T3 -1 5 2 fil T 9 P 453 4 1 0
PEOE IR, Fe 2 S B0 5 58 fil v] 38 M ) 2 AZ 40 1
e ) ] L o 186 Ty i Y P ok 2208 5 TR -
(brain-derived neurotrophic factor, BDNF) ¥ ik
RIFPRALAPPERT, JF06 p38 IUTE 1R, T sE
TIEREEAT R Y FUL AT UL, 84 MAPK LALR Y i
L ICA MM RE e etk . A aiE S i b
ATEAME, TR T A AR A BT RO )
25 ETEERE

0 T R E A e A A 55520 i 2B B v
EEEKRIEN, @RARY, BB 5291007710
LA JATE AP ' JRRE R T RIFT B 1] SR
YIAEE 90% ,  HLAEE LA 1 R RER ] 540
FFERT T4 FOARLAL F— AR E Bk AS AT DA s ik
Y BTN S O T 177 1 K SN 1 7B = e 1]
AR EAE A E LR TP S EZEREH,
T TR AR A i 18 T T A P v R RE 22 - il ok
SR RE (AnfE4E . INFNAE), T KM RS
(WS BERG . e J155) o ol e ek 22 i 18 T i
ML N, HIVAIIE 5 18 PR AR HE BB D iy A A
R g B,

IR 2 2 TR 28 1T BEd ot O A i 38 TR R () 254
(CELAGCE UFT R T )RS REG T TRy LUAEL . S I dT
HRHAIR A - B s A ER AR S E5H)
KRG BT, A 3G f AR I AR AE
R HRERBIEAR S R E P EAEES, 5
R ) e e AR LA, o PR 58 M AISAE £8 3 4333l
DI T 1) 3G I AR 17 110k 20 Ay BOARLRRAIE
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TP ) 2 SR 38 S R RN R R 2 1, — TR
MR AT RSB, IS h 22 R s AL
B2 1 (mitogen-activated protein kinase
phosphatase-1, MKP-1) 7K 55 iE ™ 5 B 5
TEARSG,  HOX— QIR SZ BI4EIE I R A2, 7
SRR G PR R, SEIAE ™ B AR Y S
KPR T AEMARAE T, MKP-11EJE ERK
A O Y S SRR, A FLAT
D-9 R —FIA 7 T AT LA £k 357 6 22 R4 G AN
SME FLIVE L DA T 2 A F00 A8 A AR 5C 14 1 38 T 1 2%
PA 7 BRI R R PO AR E s o, i
B 2 AT LI 0 MAPK | [R]E FJEGOE O E
F tau & (microtubule-associated protein tau,
MAPT) J82 M S L T 7K, IF Bl 1 - ki Al
e, MMIEGEIARGER 7o IR R R, 1E
JRIK b, SRRAE B SE R TR R . IR R
T A B R TR 7 A 1) 25 AR 20 TR LA S B v A A
J& « TBGIIRAENT T R S50 T 0 TR R (e R B
B, R g A5 R AT R AR
TR Y ke EIRE T L E I PSD
K R 41 40 rh ERK AR Bl B T 2000 TT 145 &
H  (cAMP-response element binding protein,
CREB) [W#ift, BCEWIERREETRL (R
T A I AR G A A P B LA R R )
T LAl A5 PSD K BRE 8l 7K S FUHE K Al 43388 Jn L K.
AR T A B ek > T 24 A T B AT D
BRGSO IR S i LA Y
B, AR T S A U ERK BERR AL 7. IE Ak,
I 235 i 2H 200 240 B ) Tt AT R AR AR A
“TAY - -l A RESE A AR T Ty
o], SR IERAE B S ANA T B — A BR SR,
S, JERETR T VRIAUFT BT 109 HUABAE 38 (R A
AR, TEA[RPE R ARRE A A4 v i 3 TR A2
BER [ TR T TR e ESfA —, R ECT
AIBIL M AR B . RGERR L], A7 5T M ik
P A T ECH HAB IR0 20, X HARAE Y I AR
IHYT AT e PR pE Yy

Ak, BB A O SE I 45 R A 2
Wi, AS[RIAIFE AT BRI FHAS [] 64 sl S A 380 ) S 3
HWEFER, BREMETIER (K1), X
ERK HYE RS AT58 & BE, FHIPSD 7 & EA
TR I g T g R R Y ST A
BBAE S A i v | ifg E 21 21 ERK B R b K P45
fat R B AR, IS8 S LPS U5 5 i Bl A

T i B ERK W R Ak 2% 18 7K OF 522 308 Jin iy
G X2 RS RRIR . ERK G R gD
JEfEE, ATHLHI T RE-S AR AL A B
R RIS R A G, ERK A 1] fE &bl
PR 2R AU [R] i A& AR 38 WA AR Ak . LPS 55 (1) sh A
TR T AT SN, ALl 2% 7 =2 00 M R
T340 3 Fh B AL ] £ T K 2 A 2L 8
W, EEERTE M, BKRE, ERKTE
FEAEH T2 e 2, EEEEAT
RAE NI R IOG A AP BRI SR
A, MTE S A R & PR R g s o
Ab, SRR A A0 AR A A 7 S 6t 25 R [R] () 45
Je, AnLLLPS H0/ N 520 A BV 2 il £ 40 i p
PO 4 7N S 48 S TNF-or, TL-6 F1IL-1p 197K F
B EFb, ERKBEMILFIATHE Y, W mBEg iR
AN P25 B 240 i 97 40 L SH-S Y SY o A5 21 A W] Y
2 LU A Bz i (corticosterone, CORT)
55 B0 R 28 T 40 I HT-22 HIARSE R A b % 38 ERK
BRI AL AR FRAR 707 AN [R) 4 B AR 70 S 56 2% SR AH B
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Table 1 Effects of model differences on ERK activity
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Fig. 2 Schematic diagram of MAPK involved in the regulation of depressive disorder
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Fig.3 Classic antidepressants and their mechanism of action
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Table 2 Effects of different Chinese medicines on depressive disorder via MAPK pathway
®2 AEHRAHZEMAPKR T HNERAE A

7)) FIH R R 553G A 1] 1AL EE BTN
BIEBH SIS HETE PR IEEIESTLPS (2 mg/kg) INK A5 1 RERRL | #H& (6]
(6.012 5, 12.025. 24.050 mg/kg/d,  C57BL/6J Ji& 1
14 d /INER,
B AT OJFE HENE AIFRIEACUMS, 21d P3SFIINKA S RIE RN |« #Z& [41]
(1.998 g/kg/d, 14 d) SD AR Jef |
NS BB 3~6JH i CUMS, 42d MAPK (p38FIINK) FHCX3CL  [43]
(50, 100 mg/kg/d, 42 d) P Wistar I/CX3CRIFKIE |« FAERPL |« %
K HERBR |
A HEVESD BRI 25 20 Fik ol 5 B 5k ML PRV N 3 (0 S 22 r 4t i T2 | [58]
(40, 80. 120 mg/kg/d, 30 d) K BEACUMSE ZPSDAEA, 21d
5 2% HMEPEICR VIR T B (10.0 mg/kg, 2¥%/d) 55 MAPK (ERK. JNK. p38) 8 [73]
(100~ 300 mg/kg/d, 2 d/Ik, 70 d) AN B IMERMEIAR, 10d oA 25 T B L 4% P R L3 o 48 o
B . MAPT#iA |
I A HEMEICR 9 7% Bt & CUMS, 42d; CORT MAPK (ERK. INK. p38) M5 [76]
(0.2. 0.4, 0.8 g/kg/d, 14d; 0.6 0.8,  /M: (0.7 mmol/L) F 24h;  LPS AUERM L. AT L. DK

1g/L, 24h; 025, 0.5, 1 gL, 24h) FHHAIL (200 pg/L) %524 h

HT22;
/NS5 248
BV2

AL EEEAE |




IEH, % RORFEUNEERHME (MAPK)

2026; 53 (2) TEMNBRAE P HIME R R A X G 5= +397-
i) LI X R AL i T [F) A FIAL 22k
ARFARER C57BL/6  CUMS, 49d MAPK (ERK. JNK. p38) /NF-xBf} [77]
(600 1200 mg/kg/d, 28 d) IR ST |

CUMS: 2 ¥ & vl 7 W % 3 A1 W #%  (chronic unpredictable mild stress) ; CORT: J¢ i fid (corticosterone) ; LPS: fi§ £ i
(lipopolysaccharide) ; MAPK: {424 G410 (1 i (mitogen-activated protein kinase) ; ERK: JI4ME 5 845 i (extracellular
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Abstract Depressive disorder is a prevalent mental illness characterized by pronounced and enduring symptoms
of depression and cognitive impairment. The escalating pressures of modern society have led to a corresponding
rise in the number of depressive disorder patients, particularly those exposed to adverse social, economic,
political, and environmental factors which exacerbate the risk of this disorder. The pathogenesis of depressive
disorder is multifaceted, encompassing oxidative stress, neuroplasticity alterations, neuroinflammation,
neurotransmitter system imbalances, and intestinal microecological disruptions, among others. Clinically,
conventional antidepressants are primarily predicated on the monoamine neurotransmitter hypothesis. This theory
posits that depressive disorder can be ameliorated by regulating the levels of neurotransmitters within the body
through a singular mechanism. However, the complex and multifaceted pathogenesis of depressive disorder
results in limited selectivity for these drugs. Mitogen-activated protein kinase (MAPK) is a conserved serine/
threonine kinase that plays a crucial role in various cellular physiological and pathological processes, including
cell growth, differentiation, stress adaptation, and inflammatory response. It is instrumental in maintaining

cellular homeostasis and regulating cellular responses. Numerous studies indicate that MAPK is involved in the
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pathogenesis and progression of depressive disorder through various pathogenesis. However, what deserves
attention is that the interaction between the pathogenesis and dynamics of regulatory process remains unclear.
Modulating MAPK has been shown to influence the onset and progression of depressive disorder, though the
precise mechanism remains elusive. Within the MAPK family, aberrant activity of extracellular signal-regulated
kinase (ERK) can damage hippocampal neurons and overactivate microglia, precipitating depressive disorder.
Excessive activation of c-Jun N-terminal kinase (JNK) results in heightened neuronal apoptosis in the
hippocampus and prefrontal cortex, and suppresses the expression of neurotrophic factors. p38, a key regulator in
inflammatory reactions, can induce neuroinflammation when overactive, leading to depressive disorder. ERK,
INK, and p38 sub-pathways do not function in isolation but rather interact synergistically and/or antagonistically
through shared activators and common target molecules. Consequently, these sub-pathways form a
complementary and coordinated regulatory network. In addition, MAPK family members can jointly influence the
process of depressive disorder by sharing upstream factors and regulating common downstream targets, and there
is a lack of identification of their markers and screening for subgroups. The collective abnormal activities of these
MAPK family members illuminate the underlying mechanisms of depressive disorder, suggesting that MAPK
could serve as a potential therapeutic target for this disorder. As for the study of ERK, different models of
depressive disorder have contradictory effects on its activity. The primary cause of these differences can be
attributed to the distinct pathological environments utilized in the creation of depressive disorder models. In the
future, it is suggested that we use the inducement of depressive disorder as a modeling standard to accurately
simulate the onset of depressive disorder to carry out accurate treatment according to the causes of depressive
disorder. Research shows that classic clinical drugs, novel MAPK inhibitors and certain traditional Chinese
medicines can prevent and treat depressive disorder by regulating the MAPK signaling pathway. Research on
MAPK remains limited, particularly concerning the permeability and cellular specificity across the blood-brain
barrier and the identification of objective predictive markers. Although inhibitors face challenges, they also
possess significant advantages and developmental potential. This paper systematically summarizes the current
status of MAPK in the treatment of depressive disorder, in order to provide insights for researching the

pathogenesis of depressive disorder and developing new antidepressant drugs.
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research
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