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Research progress on antidepressant effects of Gastrodia elata and its active
ingredients: Mechanisms, applications and perspectives

CHEN Yue, SHI Huihuang, CUI Jizhe, LI Zhu
College of Agronomy and Life Sciences, Zhaotong University, Zhaotong 657000, China

Abstract: Depression is a mental disorder that poses a serious threat to human health. In traditional Chinese medicine, it falls within
the realm of “depression syndrome”. The pathogenesis of depression is intricate. The existing antidepressant drugs typically have side
effects that cannot be disregarded, such as low therapeutic efficacy, high addiction potential, and severe adverse reactions. At present,
there are numerous approaches for treating depression, among which the precious traditional Chinese medicinal material Gastrodia
elata has demonstrated favorable antidepressant effects in both clinical and animal studies. G. elata and its active components can
alleviate depressive disorders through mechanisms involving monoamine neurotransmitters, neurotrophic factors, the hypothalamic-
pituitary-adrenal (HPA) axis, inflammatory responses, neuroplasticity, gut microbiota, oxidative stress, and excessive neuronal
apoptosis, etc. In this review, we summarized the pathological mechanisms of depression, active ingredients that act on central nervous
system in G. elata, antidepressant mechanisms of G. elata and its active ingredients, as well as the clinical application of G. elata
related drugs in the treatment of depression and then discussed the challenges and prospects of it, thereby providing a basis and new
directions for future research on antidepressant effects of G. elata.
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P OB AR E R N, 45 FEE L2
K E KPR i g g ok B, AR B A &
5, BURKERE R ARG R, X E
PR T B At K AN . Bk, REHIER
FIHRIE R AL, TR RRE ST A 254,
NG ARHT 2, s Aa T AR R K
PRSI S HE, Ao ANl R E R L
HAT, WP HZFiar2y), (HaFF R0,
W2 T B AR —EMPACR, HIHEASE
18 HirtEsR. ARRNKRE, 25 4D
2P PRI, PR IR R RT T VR T AR GE B fh 78
PESEARNMEZGY), 0 SO I ARE S TR BRI 22
KEE, WHRKZ TR EMRY, HEEZMK
9 AER T2, WREKETIEE, et
BN, I HA RN, EFFEHHEZ F &
ZHUH S 2 BRI RIRE R, TP 7T A
IS . KRIR Gastrodia elata Bl & 4R} 2 EAER
Y, AE A2 WA SR 2, FE T
ZF DM DY) IR PR AL . FEIRIR b, RIRAER
SEYR YT SIS FH ATz, B TR TR K
SR Sk AT R BRI S IORIE . BLAh, IR ATH
FR, R BEAMERY . g2 2id1z. Ol
PRIP AR PUEERE. PUIesy . PR ss
ZRINRCT RIKEH F & Ry, A,
ZhE. B AR LA, Hrhm2em
Z NI EEIEME B, RIKSH 2 FheEER T
XA ARG RS, FEAFE KR BRI
. FHEEE. 4-F7REEE (4-hydroxybenzyl alcohol,
4-HBA) il 4-F2H K HIE (4-hydroxybenzaldehyde,
4-HBAL) 501, FEhEERLirr, FAIAE)S T “A8iE”
g, A FEAER . (R A R fid
B, A FEEit, FEIEDDREIEE N, S,
M4 LY, 1525 grid; & HIEIReA 2, N
S FRHIEEEE SRR (RENE) It B8R
K02 g, RKA& T4, BABXUEE LT
JH-E PS8, MO EERE ARG, RIRE A ST
AV BT AE T REME . H AT, X —HEN A3 29 HIE
Sz, HAH SSHTHAR LA AL IZ T AT . A SOl It R 2R
FRE%TM (CNKI). PubMed. Web of Science %544
JE (KR IFR 1993—2024 4F), UL “Gastrodia elata”
“CRIR” “HHRRE” “HUHATHLH]” “active ingredients”
SRR, I SLIGHIT T IR RHIE 78 RATLHIFR I 5L
Bk, HEBRAMIHR , S SEHIADRE R EEA L KR

YEF T AP EE RGEITE S« RIBR A PR R
SIS, LR R BRAH K 25 IAE AR RE1E T
S RNia]7 S A I o6 BN R S &1 a1
HAT TS, DU R BRBTHIAR Bk — D i Fi it
PSR AH T .
1 HDERERYFRIEHL S

FIARAE A5 EEALA) 2 225 DU JUAS 7 T A G
OR UL PREEMEEE S-REaK (5-
hydroxytryptamine, 5-HT)+ % E2fi% (dopamine, DA)
FEH'E EIEZER (norepinephrine, NE) &) K14
K00, @QMAEFRHEFHul: HEEFRFETKFET
B, o g R P A 2 B 3R 7 ( brain-derived
neurotrophic factor, BDNF) ['l, G®HPA 4l gE A5
fRRii: T~ ei-EEA-5 EIE (hypothalamic-pituitary-
adrenal, HPA) FliZhfg R D REIE BRI, @ 2 %E
rih: JORE R MRS, @& BRI M
AJ AP B MR U451, © g TE e B 1
TE TR R A0 30 O A AR - - i i s i i 2 R 001
AR R UL T FE 1) S A R B 1 K i o 22
JeT, @ T T : I FERRR A TC I TR
g SR TSRS, A, Bt TR IATARE ) AL 5
PR A S8 5 1) SRR D REREAS0L, ki i o2
AR ZKELRIAI /N RNA (microRNA, miRNA) #
IR R, SR, FAREE R R A T R 2
FhigfLFE SR, HOREALE LE 1.
2 RBRPERTHIREERFEEEN S

RIKEH ZFE R, & RERITER T
Fenl, Hrp, fEHRWE RFA KRB EEL S
MBFE R R ERHRE. FEE. 4-HBA I 4-
HBAL %, LS50 WK 2. RIKRRIE AR E
PERAY, RIS 2 B 2 —, R R
EHEMPE SRR S, EMANE . SRS
fit (Parkinson’s disease, PD) F1[i /R 7% i B 9
(Alzheimer’s disease; AD) ZEf4 RGFIN R IE
HOREE R4, ERIRE 2 R R ST IR 4
GV, HAMERT ARSI 24 s BUR, Relg
A RS /N R A2 1R D ReRE RG2S i T R, A
FIRELE Z P2 R (BUFE PD) FRER I H A
ZELRIRFIERS DT TR B, RIBRAE K SR H (1)
PUEALE AT REJR T 4-HBA AIHARE 2L &% (dn
FHEE) AR T K ERPTEAERR. 5
— TURIF ST AL, 0 A i R L 1 5 v R
TR . 4-HBA Fl 4-HBAL 43 )5, ATt
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Fig. 1 Pathological mechanism of depression
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Fig.2 Chemical structures of active ingredients in G. elata acting on central nervous system

CAT1 DXl Ifil 11 1 22 70 A6 T2 31 p 22 LR 47 4 1280,
REHFEY], 4-HBA HAHIGEY 2] Al
2R JIRIME R, H 2 30 R #h 48 0T F DAER 3P
M RERY), FEIE S 4-HBAL Al A 345t v-R 2
T (gamma aminobutyric acid, GABA) % % i
W, fE PD AR RERE S0 IR 9T R — 8
RIVE T AR -
3 RERREFMRN S B INERA S

RIFRAT A i I 22 b7 ORI G E R . Bt
FORIL, KIIEEA (G.elataextracts, GBE), I

FERFRKSZEYI (water extract of G. elata, WGE).
KK CEEHZELY) (ethanol extract of G. elata, EGE).
KIRBE L LB P2 LY Cethyl acetate extract of G.
elata, EAGE). KJikH EEHEHY) (methanolic extracts
of G. elata, MGE), VAR RMRE. EFHE. HH
M. 4-HBA S5 PMERS, PR W3 o508 /N BB H AR
EPRIT. R B v M B 23 CE LR A R AL 1)
BORNEA, R 1R AR SO MRS I3 R
I SN LSRRI BT SRR A E TR K
S ] HPA R RETURE . ) 980 S L 53 A
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Table 1 Antidepressant mechanisms of G. elata and its

active ingredients

eI Wy 1 1 v Vv Ve vl Vil
KEESRBY + + + + + 4+ + +
PN + + + + + + o+
ERIARE + + +
A R + + + +
4¥EHREE 4+ + +

[5G0 A A B - MAh & 8 R B F/KF s -0
HPA BhDEeTTHE: IV-HH SORE SN V-l ar 880 VISR
VB ER: VI-PUEA RO VII-HERZE o T “+7 £oR
CURIRIT TEIE S B R BR B B P B B B LML) o

I-increased levesl of monoamine neurotransmitters; II-increased levels
of neurotrophic factors; IlI-inhibition of HPA axis hyperactivity; IV-

inhibition of inflammatory reaction; V-improvement of

neuroplasticity; VI-regulation of gut microbiota; VII-anti-oxidative
stress; VIII-inhibition of neuronal apoptosis. “+” indicates the
antidepressant mechanism involved in of G. elata and its active

ingredients that has been confirmed by studies.

ZERTIEE L RS T B A DA S AR AR L A T
AT HEAT 13
3.1 BN R LR RK T

BRI ARG 30 T A T ORI B, A
5 5-HT. NE #l DA, XEEYFERMAKE . %
VA SN S AR E AR . TR AR AL G
( tyrosine hydroxylase , TH ) FI & & R ¥% 14 ¥
(tryptophan hydroxylase, TPH) 43%l;& DA 1 5-HT
A RO OGN . BTN ORI, (EHFE R
G M -F R AR, DB o ™ E A
R, SZTERXTEER)A, Praitz 259 5 Wk e] B2
SEARAMACREAR, X — IR BT 7E J5 R TR I~ fig
A SRR ) B S 20 08 O R BV R, TR
T & T 5 i e AL Bl 4 7). Cmonoamine oxidase
inhibitors, MAOID), R HLE A2 i i 1A TS
FIHHIER, RERSIY SR S-HT A1 NE [IhagRY, Jt
T, R 2 o AR i tH ORI N Bk R
KR B2 Sl R AARAE . B AT, 4RZ 83
FIHS 25 AT AR LA AR B Oy B R, bl
7 MAOI. =M 34K 24 (tricyclic antidepressants,
TCA) AEFEE 5-HT H-EHUNHIF (selective 5-HT
reuptake inhibitors, SSRD) &, KEFNVIHRIIF T K
P, P PMEANRT 5N NS Y (chronic unpredictable
mild stress, CUMS) Kff ig WGE, AJ[#k DA 1
5-HT B2, D IARFEAT B34, 48 FH R RR
F B4 4-HBAPYFIA B EECS-3OHEAT SLIR I, W52

BT RIS R . LRI, KRR T & 1
PR RS AT e I 1 T SR SR o 1 e R, gk
RIFEPAMR I FiZE L EE (monoamine oxidase,
MAO) {E 5 JZ M5 1) 73 e AT dE R v 4 22 A
F, $IAIIE B8 2 K B MAO & M8 2 2 H
ETHEIACT . BTN, K R E R AR
12 4fiffl (pheochromocytoma of the rat adrenal medulla
12, PC12) 5 WGE RURRRF IR IR 48 h J5, Hf%
AL A (monoamine oxidase A, MAO-A) G 1E
MBI RIS, 5ILER, TH #3R%EK
PRI EFHERAB, kel L, WGE FURMKE R
HITT R e . Ak, EAMALE &
F RN, 7 — P E ZE L3 GABA FIRIA
AP RAK, GABA fEHHIXMHE RGH 5 HiEk
PRI A EAER, BRI UL 13830, i 5t
KL, WGE fefig 20 CUMS %% 4 5 1K
FERE R U 5 ST N, WK R 5-HT # DA
(1) J8 % 2, FF FRAR I 3% 5 BB (corticosterone
CORT) /K*f-. WGE HRFRE e 1] PC12 i
1 MAO-A [PiEYERIEE F5Rk, #&m TH K, 1X
] WGE FURFR 2 BIPUHIAR 1 I nT g A2 a5
BRI AR 38 TR A T 33, HA A ALK B, MGE &
AR EE G, BEE LM CUMS 75 5 19/ BT IR
A, SRR ITE T Ak, SXTHRA
FHEL, MGE e84 = i 4 ZLRN L& o 5-HT. DA (1)
EE, PFIK Ca2RERM MAO iHTER, it 7t
R, DRRERFRFE C AFEATT, TEESCEEME
#H 2RI N (chronic social defeat stress, CSDS)
FHFHANAAEAT N, ERHRE C 2] FERImiE
CORT 7K, $i @it SR FIFT At 52 )= 5-HT DA
I NE [P B, R, EIRWFFIRB, RIFKALHE
T TR R T R e 2 T (5-HT/DA/NE)
(& e AU B AR D RECSCEINESFEAT N, o 45
4 5 4 T 3055 1) 22 R e L [ A Rl 22 34 755 B AR R TR
5 45
3.2 EmMEMEEFRETFKE

PREEFRR RN, MEEFRETFILHZ
BDNF £ 1A FI D e 77 1 I FRARIT, AMATE 25 %)
A& HIAR, IXFRILIRR S K R I 2T R 5| K AMAITE -
W, 1E B R BHHRE B i SR BDNF )
HKFAHES T IE RS R B3 1 G . [F]r,
TEFSZ PR IG YT I B R B I X H, BDNF 3%
AR 3 T R IR AR B, AN
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SURBL, 70% EGE ReW 45 BDNF /K1, feffizr b
NG 2 T-41 M (human embryonic neural stem
cells, hENSCs) it tH B 5% DL A R s &3 2

B T SLEE 1) mRNA RIE, (3G 7 & ok R
PENIZE B-F & 8 4 (neuron-specific class IIT p-
tubulin, Tujl) FHEMKEH 2 (microtubule-
associated protein 2, MAP2) K1k, @EHEINN, X
1 L PR 5 2 1 0 (19 30K 2 4 4 G 4 A R R G 1)
PREWL BRI, 4 ICR /NRRA 4-HBA 14
FEE J5 , BDNF J H 2 AR % BRI 52 A& B(tyrosine
kinase receptor B, TrkB) HIERIAIGIN, H5E | HH
W/ B IR [E] (dentate gyrus, DG) H 4 g f 454
22 B 2 i PR 2 A4 AP0 RSO 248 JE P B 51930, B R R
I, 7 DG H1VEN BDNF A 5 SRR il ) 28 %
A BB, FE BTS2 P06 o7 A ASRE (1) il PR I
t, WALERE TR A FRAE S0, Z i
BT RI, Hik WGE nI 3% CSDS B /N
ACFEAT N, BEHN BDNF HI8 A3RE, $#Hilg ik
H cAMP S NufE 45 & B H (cAMP response
element binding protein, CREB) Ik H il B
(protein kinase B, Akt) JE HBEIRAL ELFIUT ., il
It e R W], MGE Y K I » 7T H BDNF.
N-F3-D-R L& R R K 2A (N-methyl-D-aspartate
receptor 2A, NMDAR2A) Hil NMDAR2B ik [f]
BEA%, JF39IN NMDARI fJEAEIE. 4 MGE
(s Ve BEAT R AE, 1931 T 2 Motk & 4-
{[(4-ethoxybenzyl)oxy]methyl}-phenol 1 3-[(4-
hydroxybenzyl)oxy]propane-1,2-diol DA} 12 Ff LA
&), HA 3-[(4-hydroxybenzyl)oxy]propane-1,2-
diol\ 2.,4,4'-dihydroxyd iphenyl methane I bungein A
RERE ORY PC-12 1/ 432 NMDA 3 8l . &
AR, MGE RAMAERIEH, REU8SZMEHNAHAE
KU, XF CUMS KR ip RFRER, AERSUH:H 23
HH EIERAEAT RIS A b I B 4T 4RI 1
# M (gial fibrillary acidic protein, GFAP) A BDNF
HIFRILAKFAF AR o[RS, 20 FUAR A S 6 R 1
RIRFRACH 72 h 3] WL 3040 4ME 5 1 9 e
1/2Cextracellular signal-regulated kinase 1/2, ERK1/2)
IR AL 7K ~F- A1 BDNF 2 /KPR350, X 5% B R fR
RGN ER, W5 DA B TR 55T 40 M ) s
A1 BDNF /K- AR AL AT BEAE R BR 2R (25 B4 F h
FEORHE LS, 72 1 Il PR Age H, XS IR A s
AR (post-stroke depression, PSD) #2252 M

VNERRR S ITITIRTT 2 N F, RIS 2H BB 52 R R
RIRIT. WRIT R, SEEGAH AR G ) BDNF & A
KPRE T ARA, XRFRMKEBEAIRIT PSD
(R 10, R, FIRBEFLRE, % ot i
BDNF K TrkB. CREB 54 sl fie EAP 22 TeA7 i 5 R
fi AT 28 1%, BDNF 1E 9 R B Mr 2 G S B i e 4
TCUIRE X BRI F A, S T IS 5
ORI
3.3 ] HPA $hIhaE Ui

HPA FlifE AL N 73k RGN BRI, (ER
WU ST RS R R ENEN, JEH 25
Ho g% EL DL RE B S T ARSI 2 DR 1 4%
I FEBOL, AR AL T NOECIRAS IS, HPA il Sl
SN 3 E T RGN BOE, AL S
MR R R B U & (corticotropin releasing
hormone, CRH) I & Bii#z (glucocorticoids,
GCs) 153 uhe WG, T AN AR A AL T-RF
SEREIRAS FEF, GCs K P2 —H 23 _EFH# s,
X 2HAE GCs M A BOR B o AR B 2k
— DI HPA i, 2B GCs 5 H 2 AR A
B R AL RS, 575 HPA RliRFEE OR¥F T
RETUHEIRAS, X — VRGP i 4 n] e 3 B AR AE 1)
KA, ZPE R R, 45 CUMS A28 K B
ig WGE A ies e, {87 HPA Bl EIEH P,
W4 L, WGE ZFE A FE(K CORT. {2 LR
JZ 7% (adrenocorticotrophic hormone, ACTH)
FONE B2 U 52 4R (glucocorticoid receptor, GR) [
K, FERRACIILIR 40 25 -1B Cinterleukin-1B,
IL-1B)+ IL-6 FHfH 8 A FE K -0 (tumor necrosis
factor-o, TNF-a) HJFIE/KF. WGE BEME T
CUMS KR HEAT AN, RN VEPEHFEIN. i
BN PEAR = NS I TR gD B2 T et ST R
WGE H3% 17 CUMS AR R HIARAT A, X W] RE
JAERT-Ho6F HPA FEVE R I HT A 78 0,
A L R TAIAR 5 1 AT e B T o2 B B IR R AR
SAREST SRS E R, B R PR
PEBSI, H H BT RPN HPA Fliszmm o a 7o
FIREHTER I, R A HIE MRS AT (K CORT.
ACTH. CRH ZEFE/KT LMK E BT, %4F
R5HR . WEE TN RN -
3.4 I RAE R

RIEMRUAE H AP T RAEPRES T, R4
R B SRR 7K B2 BT, [RIBT 28 4 B PR 1)
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TR TR, XA AL Bl Sy R0 BV
BK, HET B RGN U RGN % RGN DR
W, mASFEANERERIRAE . BRI, RKATI
D RIEMMH 7. FEAE-2 (cyclooxygenase-2,
COX-2) [FRILIF I AN BIAL L), fEflE %
P# (lipopolysaccharides, LPS) % 1/ S /NI i 4H
ffd (mouse microglial cell, BV-2) ', 95% EGE #!l
4-HBA 7] M —% LA (nitric oxide, NO) {74
FH P —E A E M (nitric oxide synthase, iINOS)-
COX-2. IL-1B Fl TNF-a f{RIELY, 7 57—k Xt
LPS % ) BV-2 4 A 78 h W 82 2R %,
RIRFRBEAT T HUN, Bei xS IL-1B A1 TNF-o S5 48
2 it DR - I A BRI, T p38 2
Ji v A B RS (p38 mitogen-activated protein
kinase, p38MAPK) 4% [A-f--kB (nuclear factor-kB,
NF-kB) 15 5l % o0 48 JORERT . A FH A5 B gk
1T T2 B R AM I G, Hon] DLdE T X p38
MAPK Al NF-xB {5 5 I8 H#EAT 4%, 2 FEAR
LPS Frif5 3 (1) BV-2 Zi i IL-1B F1 IL-6 5542 % 4H
JPR R IE A8, KBTI, —Ledi AR
IR YT HIAIAE 5 W42 3 ERE SN T IR-o1, Jf: HL
COX-2 il AP AR R T7 A 281021, 1 TR TR
B, ip LPS Ref i/ R IANARAEAT N, IR H&
XP A& e iE s, R BE 2 B (G elata
polysaccharides, GEPs) JU| AJ LA &% {i2 58 4 g K+ 11
FILAT, 3% LPS 5 F AT, XA R
GEPs KIEHUHIAAEH LS 2 —83, B 78RN,
WGE 3% 7 CUMS ALK B HIARAT A, XAl Re
VAR S0 28 3 s S B 590520y — TR R L
RIRZRWH T CUMS BABK R HIARFEAT N, JF B
W TS ET4H0 (neural stem cells, NSCs)
[F¥G5E, CUMS Hifsg it NF-«xB il &
(phosphorylated inhibitor of NF-kB, p-IkB). NF-«B
AIL-1B RIB WA KRR . FIRF, AR50 %R
WY, RS R ER AN N NSCs {3 77, fH ]
PR3P H A2 IL-1B P . BT R I, RIR
B T B2 A2 E - 2(nuclear factor erythroid
2-related factor 2, Nrf2) i Ti/MERAIMERA, W&
2% LPS W5 AR SORE IO 7 5200, T 40l
FEEFEREAT RO, IR MR ERE, DR ER AR
C AT /N BB IS, FRAK IL-1B. IL-6 Al
TNF-a FI7KF,  [RI P NOD #5324k #4514
Ik 3 (NOD like receptor family pyrin domain

containing 3, NLRP3). ¥ CARD &5 #4381 - #H
K BE & FE 8 B (apoptosis-associated speck-like
protein containing a CARD, ASC) Fl}BtEIRAL
ZIRE FME-1 (cystein-asparate protease-1, Caspase-
D SR ERIE, HEM 2 SCE AR T Y. R,
IR TR, TR RR S B 7 38 o ] NF-kB
p38 MAPK %I #%, /b IL-1B. TNF-a S5 4 41
Al F- 38 s B AL RE /T, T AR A FH B S o o
ST X W EI ] HPA Bhid BEV0E , Tl % 4ER
ETRl S
35 ATREREN

iz AT S AR U O O il 8 T IR A R S RS
SEZ [BfAEE LARIK R, FEEEMETTE 5 S
TRER W W T ARG DU S R AR S 2 P
PR ARFTRI, R RR AT I 5 f AR B AR
Fefis R, IS E A (calreticulin, CALR).
FK506 454 3/4 (FK506-binding protein 3/4,
FKBP3/4. # K58 H 70/90 Cheat shock protein
70/90, HSP70/90) i M2 (R4 FED [nif 141
[A-¥- 5 (apoptosis inhibitor 5, AIPS) | %%; HzN#
SRR, W THIHIE 7 5 (apoptosis inhibitor
5, AIP5); LU HAth 5 e 220 5% fikr ] 98 14 AH S 1)
HAMNFEEAT MEmE AR, WMES 1/4
(reticulon 1/4, RTN1/4) £ 41 i %k 701 (neural
cell adhesion molecule, NCAM) . #1£¢ joH & FH G
C FP% & F AR Y 2 (protein kinase C and casein
kinase substrate in neurons 2, PACSIN2). & PDZ #l
LIM 25438 1/5 (PDZ and LIM domain protein
1/5, PDLIM1/5) &%, Mifedteiae fAAE 5 Rk R
601, e Al I FU AT RA IS I, R RR AT 38 e A )
REEARSCE H, [FIRHEGE Nexilin 2 (Nexilin,
Nxn). X% & HF£ 8 H (drebrin-like protein, Dbnl).
AETHRWANIBEESEHE 4 (chloride intracellular
channel protein 4, Clic4). ¥4 5E AR 1Y) Ki-67 (marker
of proliferation Ki-67, Mki67) A Becl-2 fi2% X fRH
(Bcl-2-associated X protein, Bax) ZFfH1ZE Ry A<
o, REMEFHATRE, XIS R k]
IEROC, BAANFE BT e 7, @it
LR PTFAATN, RBRGUAPALAE FH B3 0 B R 2
H 4 24K (reticulon 4 receptors, RTN4R) K iffT-HH
RHED . ARASE I, GBE T3 PC12 20 i
77, #0i CORT AL FHIAMIE T, [R5
KB, GBE AbEEBE 8 FHIL RTNAR A AR
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FRIE R IFRIE AT B, R 2 At LA REAT 1681
TR, RERE TGN PSD st CAl
X 21 R AL A R A R, KB Ea kA
DA HIRR B 2, SRR A SR AT 9k BE o BEAh,
45 RARWIRBRR T PSD 1E RO T IR R 3R-1 32
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BN, PRk, EIRBFFCRM], IR AR i
B RN T RTNAR S F A B Ak
HFLTT, HEBEEARBMAEFRRET. BEE
3 57 S LRI SE R AE A
3.6 BETHERE

o 38 R T ST AR I A I A Y
e, XEEFAEYBIL RS 1E, FE4E R AR
3 T R AEFE AN B BRI o - b A D R A
IR, AT RGN AL R 5707,
WEFCRIL, I R 0 A T 5 B
Az o AN, FIHICAE R ) 3 T RE SRR AE
F 725, HAWHISAE 8 i W e 2 RE A 4= 5 2
B BRAIRU2) . e dl I FU R B, e e 78 2 2 T Y
/I B 3 2R TR R ST B 1 A X T R R
miRNA-146a [R5 2 i, 17 miRNA-146a AJi#
Aol el - /N 2 T 24T Y PR R B AL SR R 1 )
FALRIE /N R AP EEEEAT N3 7). B A iE
Z 5205 TS ST, XA R HAE
Az . FLERE rE it BDNF-TrkB 15 5 i@ i s
CUMS - FHR BRAMAR AT 00 ST, BIF TR,
WGE A i 2 H 0 1 /) Bl v A o 0 2 2 1R
B, KEIEHE e RN E R
UESE WGE I8 33 5 il N UE S 1 . 22 i
AR L IS i SORE R, R AE R R
FUIARVE S, il i 7% B, WGE ]t i
REEZ 7PCE: P diUE S D8 > TR P N
T2 TR 7K 1 M- 17 3 5 %5 8 TG 97 MR ( shortchain
fatty acids, SCFAs), Tl 84 BN bR B HAR A
TN, ERWTICRY, E A FWT IO W
RPN E NFE S EBAT LaAEER, H
— BOIE SE SRR AT A 5 o TE TR R (g
A i B FRARAR A 1R EL 1D, 28 i - i il 1) 432 1
TR R YR BN S L RAE, 8
aia G B SRS SRt 1 S SR RHIEE
3.7 HAHnEra

FERM AR PRI o, S LS I ) i A 4 5
KMETCHEEAE T, 2] 58S BEIARAE K

A, X R A I R ) A RLEOR FIAIIE A (R 2 — .
KEWFFRI, KIRE. 4-HBA FF&HEEEE
A3 5 B A 2 PR AR 08, B R B,

A B PO AT Be A T H o2 1§ R
AR BT sz AR B E R, BRI B A
AL PHEBST ARAE I [R5 g S Ak rh o 2 T ) 2
GEFRFCEVIM oG, TR T2 380
B, IR R ANARAE 51 A48 5P 0 A8 1 it
Z 84 BT A A RN AR R AT, K
I — et 22 T o] B AF AR IR PR VE S5 AR AL, X2k
S B P AT B AN S o H R g B R AR A i AR A T
Ok, BERDEPEBELG DN AR IERER
HIAIARE B F A 2540, VF 2R iE L
B IR AT N o SR, FERR AR MEL T,
IR YT TN i AR 8-80), X 5 A i T )
I, ERMA T T RekL e M EH . o
TR, RIKEAVEN Caspase-3 #IHill5F], 84
il Caspase-3 /- FWAMIIAT:, 538 CUMS /MR
FIABAEAT J9 A 2 oA A 187 o b 22 24 P 22 Pl 2 3R
H ) S RS AR AT e 1 R IARE R 3R 2 —,

TE I PR S B g 32 B2 FH IR P AT 245 4 e 4 (i adk
FREYIE SR E T HE A . PR BIR, RS EAT
& R RR AT A 2 4H MO B B Al 1 Cnerve cell
adhesion factor 1, NCAM1) MZRE/KF EFF, X—
IR 7R R JRR R B 38 e UK A 4 A A A ) L2
KR ILFLHTHIAR K8 731881, LA i) — TUai 98 3R B,

WGE 25RO E A M Sma K Fim K
¥ Slit A& HAZ A& Roundabout (Slit-Roundabout, Slit-
Robo) BB TR VIAIC, 1238 B 7 # &
M e E IS AR . %A FER M, Slit-Robo 18 B Al
2T E S E AR &S WGE HUHARHEAE FHAH
KIgfe e —B W RI, WGE. REKFEA 4-
HBA i PR i AR AT Slit-Robo i 26 14
B R IA SR A RIS, R PRI
IPTIIARYE B4 . ek, RBR S P 4 vl e
TR E miRNA REESHIARER . flhn, w5R
KRB at A R A R RAR I AT _E i miR-146a %Kik,
% miRNA 383 1051 /N 5t 40 M 0 A TL-1P-
TNF-o0 85 SO0 TR0 - o 18 1 N 3/ B R4S
FEAT A1, RS H ATER X R RS miRNA %)
BRI LD, B LA SR AT 22 v A4 o (1) 4
#E7R miRNA FJRERIBERE 2 —, i — PR,
gx b RIBRHTHIAR 28 R I HE 5 — B B LA
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Fig. 3 Anti-depressant mechanism of G. elata and its

active ingredients
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FR A2 POV AT PSD i3, RINZA ST LR
AT IF H BDNF 7K, [ b g 5 = pe A
KA F--1 (insulin-like growth factor-1, IGF-1) %
&, 3 R E AR SRR R, T 5
AETEBTEE0, AE 1 TE N PR 3R S5 B R IT I AT
o, X 84 BRSO BR 2RV SR VR 5 o e
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MR, EREZRMARIE DT B ICIZ IR . ik
IR, 3 B AR S AR O . At R
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ARG 2, 035 e AR IE B BRREIR, 7 230
ST RAMS T, Heetmod. 5 — I

L XTREZEAE FHSRPETTIRTT, YR YT LA R R
KA R PETTIR YT, I I R AR & R
(Hamilton depression scale, HAMD) FIA Kz N &
R (treatment emergent symptom scale, TESS) XIi&
JTHT 1897 2 JA X697 6 JH Ja BT BOMAS BB i3
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Ags (7)) IR e T, 4ERrdniEiass; (8) i
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