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Research progress on the improvement mechanism of traditional Chinese medicine compounds and active
ingredients in schizophrenia

YAO Xinhui', ZHAO Yonghou®, CHAI Jianbo®, YU Ming”, QU Xiujie*(1. The Second Clinical Medical College,
Heilongjiang University of Chinese Medicine, Harbin 150040, China; 2. Dept. of Depression, Heilongjiang
Mental Hospital, Harbin 150040, China)

ABSTRACT Schizophrenia has various obstacles in cognition, thinking, emotion, behavior and other aspects; it belongs to the
category of “madness” in traditional Chinese medicine (TCM). Once schizophrenia occurs, multiple factors are often intertwined,
and a single therapy is difficult to be effective. At present, TCM compounds and active ingredients have significant effects in the
clinical treatment of schizophrenia, which is an important direction for the development of new drugs for schizophrenia. This article
summarizes the molecular mechanism of TCM compounds and active ingredients in the treatment of schizophrenia. It is found that
Wendan decoction and Yudian decoction can inhibit the apoptosis of hippocampal cells by activating BDNF/TrKB/CREB signaling
pathway; quercetin and icariin can promote neural development and regeneration by activating NMDA/ERK signaling pathway
Wendan decoction and icariin can maintain neural cell homeostasis by activating PI3K/AKT signaling pathway; Bushen zhuangyang
capsule can enhance learning and memory abilities by activating CaMK Il signaling pathway; formulas such as Huatan huoxue
tongzhi formula can enhance intercellular information transmission by inhibiting PKC signaling pathway; a-humulene and others
can restore nerve cell function by inhibiting NRG1/ErbB4 signaling pathway. TCM compounds and active ingredients can improve
schizophrenia by intervening in the above-mentioned signaling pathways.
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BRER oy FEERIURRIE . BRACA ST A I, b 1 43 240 0
BLHI = 5 28 38 i A% 5 D RE B A5 | i 28 H £ 5
55" MR XA PR SO R AR G e 2 R E
SRERRA K. HAT, BB F 0 TR 0 2UAE 1Y
THYT DA 838 B2 ARTE B R 32 (H&8 53 25 W% B A
FEPRFIIA SN RS O VE AT BR , RIS AV F 2 RIE

FEA 3408 & T v B RN Y , 120 B B R
P, — HRWRAEAE th Z2 R R AC4L, MO0 T I 25 50
M, L—IPEEMELR R, RS ARG LR, hER
T BB FAT” AT i — o0 AR A T A R , 3E
SUR L AT W N 0 W e & i) R 0 S M E N 2N |
PRSP P S ARSI BE , DT 365 1) 2 figk £8 30KS pioRE IR 1
H 8 GRS RC 2, R, e & 07 A RUR B4
AR P53 SR BT 25 0 ) ELEE D ), SR H RO IE R
w2 T oA R 2803 B AR 2GR S By
B2 REERME ML Y . R T I, EE A E N
A SCHER S T 25 52 7 SR RN OGS RS 43 RE AR
FABLEL, A T 25 B 16 R i o S SRR 2 %
1 #i& BDNF/TrKB/CREB {5 S & %, #l %8 5
YHRRE T

Jigq U5 i 22 37 A - (brain-derived neurotrophic
factor, BDNF ) J& KAt o5 3= oo iy pp 228 2 1+, 7
MAITCRE b B E 2T R R EEAEN
AT T i 22 T R e P 22 TG ] B AR FE ik 28 T R SeIk
Ry I T IR A 20 MAEIE" . BDNF JER 4l 258
72 ] o | R A Y R HITJE  25T F AR E  E
B MR PE RS, [R]Bs BDNF AT # il e i, A0 D 3 45
ATRFEVEA B Ve A S R MM Is M T iR T 52
W) 22 P e 52 A (1) 92 35 , TR Ik BDNF 50K5 #h 43 240 A 4%
R P LA DA KR SRR TR YT R B AH DG, AHOC
5T 2B, BDNF 7 i fift 28 R 40 rp ml 3 a4 AN (]
P42 R ICTTG 4H 1EL P9 22 B0 38 1K, 4 BDNF 3400 /55 2% Al
10 & R k2 K B (tyrosine kinase receptor B, TrKB)
Ji  AEHTT cAMP S T 45 4 2 FH (cAMP response
element binding protein, CREB ) , M i #8176 #1225 20 i H
A B IUESE 3 984 /25 11 334 1% B (phosphoinositide 3-kinase/
protein kinase B, PISK/AKT) F122 24 J5 16 Ak 85 1 13 it/ 40
AN S5 PR 45 10 % Bl (mitogen-activated protein kinase/
extracellular signal-regulated kinase , MAPK/ERK ) 4% 1 2
fF 5 G, Z 5K ph o SUEM 4t 4K . BDNF Y
e A= A7 A B L5 fh 4% 56 ) BE AT BDNF/TrK B/CREB
I I R P AR TR Y AEIR I T R A

PRI ES T NG R ST R AL — o IR
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VE R G MALIR 44 7 TE I RIGTTRG 1 53 0 S5 A i g
YT AL B AR A B R 2 I
A3 Ao 5 ) B DR 7 S ) B 4 = BDNF 2B 1365k, (2 ik
TrKB SR A3 N , 1 — 25 300% CREB #35 , TUBR I T4l
JHL T IR A 5 AT 410 T 06 = 4 080 T, 2 T e e R
BHECIZ o il a9 o A, U W] AT ks
53 ZRE NN 32 B RS R) K B H 20 2 BDNF £ [ 3R
JKF-LA K CREB %5 IR AL /K F-, B B 4 bk 098 -2
(B-cell lymphoma-2, Bel-2) 8 [ Rk K-, 410 1 15 24
FRLPR T, DT A0 38 A 78 R B2 () 0k 2 2D e 1L g
FH U AT AT, A 24 52 5 AT o TS BDNF/TrK B/CREB {5
A POV S AR T, MR SE
2 HiENMDA/ERK{ESEE, RAMEZLERE
ERK J& 22 24 [ 6 A0 28 M 305 1 — L ERK A5 %
TR SUE B E A L T EREE, 0 KIFRAY
P25 20 O A TR AN AR PR FR™ . A G & L, ERK A5
53 B BELT , T BE 2 S BUM A A s R G &
K oo S0 2 R, - JE-D- K& E R Z K (N-
methyl-D-aspartic acid receptor, NMDA ) % J5 nl DA fih &
ERK1/2 25K, M $ e #2208 9 IR 7 k™ [l
ERK 1/2 A 3 15 B R AL A2 R it 2 PR A 1 3k 22 4
IO I R4 A, TS AR R R 2R R R £
PG S 7 e 2 mph e i AR K 2 F1s
B R MBS Y, AT bR Bl
FEARA R e 24wy tE | (e S p A, SR e
MR R, B EER TG K0 2R R UG
CA1 [X K I P 1455 (long-term potentiation, LTP ) #1175 130
B Mg R B K AG i v SV 25 (R S g
Jy 385, HAE FA ML AT A8 5 9005 NMDA 2 1k, filk %
ERK 1/2 % g, e ik bz 240 it A K oAb o6
PRI R TR R, B
PRI R, HLAE R 30 AT Sl G o 4R DA R T
UKEIFSE R B I SRR B TR p A3 SRR AR K B
I DRI R ARAZ DX A i 2 20 M 5 7 , LA FH AL Pl R 5 3
1 NMDA SZ K Tfig , e ik ol 28 & FAHOCHE N ZBTB20
/N RNA miR-144-3p %Kik , 0% ERKAF 538 %, {2
ZRUHAR AR AT DG, BTN, 2 SO A T E S R
NMDA ZAKINGE , #0G ERK JCAE G I /T3 55 , i ol
ZCHAE TR , SGERS P SUE
3 HiEPIBK/AKT {E Si@ K, #IFHA MRS
2 L i e —Fh EE LA 208 i, 5 b 2 o
FIF ZAE S O RE AR G , ARG 2 . 2 K
AV R J&E i 5 32 RS 6ok R, 2 LK D2 5244 (do-
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pamine D2 receptor, DRD2 ) j& 2 [ 1z i 72 5t 1Y 81 22 41 1l
FRAY SRR T 4 B 1) AL f{Z — o PIBK/AKT
{F il % J& DRD2 [ 3 28T i AR il i, e e
JUAFE I SRR R R, AKT B R Ak J5 mT AT #h 28
BT AR R 0 S B 3B (glycogen synthase
kinase-3B,GSK-3B) \MHFL.3h%) & 1A% % (mammalian tar-
get of rapamycin, mTOR) , it A] 3 i§ CREBL, #F Ifij ¥ 75
CAMP/CREB {5 ‘5 il 5200 T i 22 Fh i RO il o3 2Lt
R R, AH DGR 9T R B, SR 4 1 e AL S
PISK/AKT {5 7 AR G, Herfr AKT 3 152 B AT 5 e £
JE ARG 28 AT 2= 0 kR R Bl S R0 0 ) R 2
JaAE L o PISK , AKT .mTOR 36 BRI, K 4t 43 2400
41 A i PISK ,CREB 3k FEAR™, i 2634 3% I PI3K/
AKT {5518 -5 K5 20 BUE HHIARAE S5 A 5C

RBHEIWR R, 4T IR T B K o)
LU K B 5 2 41 7 PISK . AKT . GSK-3B #& 14 %
mRNA K kK7t , Bl B B KR 2070 5
IR RI A E— 2038 5 2 M S50 K B Tl B 5 24 LY
BRI T BRIV A iy 98 T AR A MG E R, O
HBAE T Hn] V£ ] F PIBK/AKT/GSK-3B {5 53 i , &
S MRS A" Pan S G SLI R
SEFE AT DAIE i (k22 20 M AR RAH DG K ATP IB21Y
Feik , B PISK/AKT/mTOR {5 53 % , PR M2 4 &
5 A3 AP B AR AR 2 s S A A T, A
T R ARG 7 BUERIVE T o i mT g, 25 52 05 i
A U84y T O PISK/AKT {5 50l i 61k, 25 F
WA A AR S T R A RR I R, BT 53 20E .
4 #iE CaMK [l 5 51@ %, 1B F 52 (7 88

5 /85 A A PR A5 R 1T (caleium calmodulin depen-
dent protein kinase I ,CaMK Il ) J&—Fh £ D) RE 22 % IR/
INRIR AR B AR T R B AR 20T, S 2L
FETAJH RS OC R BYI™ . 76 LTP W [H), 508 i )2 >
L2 Bl Ca” B ¥l it NMDA Z R Y3 5 [#2 CaMK 1T
BERR AL IO L 2177 5 NMDA SZ AR5 S WA BAEH], ik
X — AR BT, W 23 X0 A28 i it 5 55 oh T8
LTP Ji5 ], CaMK I X 2 fish FIBRY 5 e 619 R/ N AR £k
WL A ™, X 7R CaMK I 935 DI RE T e 54
Py BLRE S Z2 Al 2N A AR G

JAVAR 5 SR 5 e IR, AN B A T e RO
CaMK Il K AH S EE A 2K 52 LTP, M I S 58 4o 73 2
SERAY/N U IA RN D RE A . AHSCHFFE & BE , IR IR W]
1 TR CaMK T & 1 52 mRNA [ 235K -, S A Al
KA RT3 m KB 2T iR A B g, 2R ik
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FRTORT I ZERE AN B A 1) H AT, g e ml T
2552 Jy n] 3l o 8 CaMK T 4 3k, 1855 2% 2 iC 14 RE
71 BEERS 3 BUE
5 HIH PKCIS 5188, 1R 20 815 B %18

HH 8 C (protein kinase C,PKC ) 7E K (G
TG B J2 3 BT ) v e 2 3R A , I 67 T 5 iy A 2 fk
J& L SRR BUAE B8 S 5% Ak S 3B e A O
PKC ] Jd i 0% 2 R0 T A 11, AN 22 2R/ 7 2 RV
T IS AR Ao 22 R G A 28388 R L 2 fish ] 28 LA
Fe G RGNS fih J A5 AL 1 FE RSl BURE SR
1o 5 R IR B PKC —J7 I Al i i 4% Bt 3% 422 28 11 43 (con-
nexin43, Cx43) (I BEIR LI , 5 T A 1=, IF I
59 410 0 4% PR 3% 3% 38 11 (gap junctional intercellular com-
munication, GIIC) LG ; 75— J5 [ AT i = 4 g S A0 0 3
SN, AR #E MAPK K3k 1755 I 5T 40 A = A6 oo v T e, 5
RANZ A VTR, BRI o RFERE AR A

FPKUBIFGE A B, AT I 38 55 5 6 7 A Pl o3 24
RO 35— WF o0 R B, VR HIAL ] S5 4 i PKC 2R
FIZ635 , BEAR T WEAH DG AR 1 Cx43 . p38 MAPK [ iR 1k
IV 35 GIIC DI RE , WUR Al 28 X6 i R REE |, BRI AR 22
UM T A G MGG A B, R AIEY7 AT 38 ) B ARG
3 S AR T A BRI 2 21 PKC . p38 MAPK , Cx43 2
FH R IR KT, B AT B X P 28 JT A0 M H T, 2F T A
POTZEIET T e AT, v 2 5 0T R RO o3 Rl T
0 PKC {5538 B, 35 40 M 9] 15 2% 08 , s 40
6 #MH NRG1/ErbB4{5S 1@, kS 2 HAETNRE

P25 9645 5 11 1 (neuregulin-1, NRG1) J& T #1 4 %
FRR 58005 , AT 5 HA G RG4S F 50 Erb-b2 52 1A i
Z R 1 ¥ 4 (Erb-b2 receptor tyrosine kinase 4, ErbB4 ) 2
HE5EIFE T EIAh 2 oo e 4, i 58 NMDA SZ AR 7E
Sl B HLAE AL T 5 340 NRGL AR 73 2408 H X
P 2250 R B 20 M AR R R X B AT ]
2 5 P 28 0 X4 A PR S il () LA R, A F SRR,
NRG1 mRNA FlI H KK Th , il sib v i) #2250
o, IS SR o 240E 1 & AET R, BT
NRG1/ErbB4 {5 53 #% (177 ¥ , A] A 43 SLAE $2 (45
HRIT Tk

T2 B R T K R RHEY) A B TR AR R
T3, Sl PRIG T A A 0 BURETT 25 T ) 2 — )
It R SE 30 P B I L S R IR AT T T 25 ALV
MR ; - LA 2 A0 EDl AR i h B Ny — B
APLR BUEAFL I BRARFE LI, o7

China Pharmacy 2024 Vol. 35 No. 9 + 1153 -



T i LT VRIS o 0 SRR AR R /N B e i 22 T 5% ik

FINRG1 . ErbB4 8 F & 15, RN LT — LR N

TREK Y-, G2 i Ay SR P 42 BE M L A 0 BE TS Y

NMDA R IIRE , A S BEHH 1L , T BRIE e iz 3l 1145

T RERREAG , DT 505 K5 1 00 R o 1 SCBE S5 F 5 &

B, T REL 7 T fRORS 2 20 A R A B iR D 4 41

NRG!1 . ErbB4 & [ #A KV, PRI A 2850 DL KA 28 i ot

NS, IR 2T PR T, TR R 0 2RAE

IZ A BN 1A 200 S S0 A I, R 5 24 13 A) R A

B 40 NRGL  ErbB4 mRNA FlE (4415 1K

M NI RE , BE T AR A RLAE™ . el R, o

2452 T R A ROy vl A NRG1/ErbB4 553 %,

R R BT

T H5iE

ARSCRES T 2G5 T7 AT RO BE RS A o BT

A FHAL , ke B b 25 52 07 KA B0 o vl a ik 0%

BDNF/TrKB/CREB {553 4 , 410 il Vi £ 4 J 04 1 5 i

NMDA/ERK {5 5 i i , fie BE# 28 5 75 P42 5 i PISK/

AKT 553 i, 4E 35 2 2 AR S 5 380G CaMIK LA 5

T g, HE i 27 T ICAZRE TT s 4 PRC {55 T, 344 5 240 i

[ {5 B A 336 5 41 NRG1/ExbBA4 {5 5385 , 196 42 M 2 41

ke s 7 KA BUS oy nle T AR T

IR AR BCENG 1  BUERIVERT . 5381, A G B IR

B R ARAETT AR I AE T 2 45 F i ik, 2B T

ST 2 WV -Re g L R UE NI &2

Gy BUEINFIRERG . (H U WF9E 2 LLSh ) B A0 i S 9k

L BRI RA OIS, J5 S0 2 TT 8 i RIS , LAYy

H 2B IE R A 0 REAE SR LI PR A

S 3Lk

[1] HOWES O D, BUKALA B R, BECK K. Schizophrenia:
from neurochemistry to circuits, symptoms and treatments
[J]. Nat Rev Neurol, 2024, 20(1) : 22-35.

[2] HRIBKOVA H,SVOBODA O,BARTECKU E,et al. Clo-
zapine reverses dysfunction of glutamatergic neurons de-
rived from clozapine-responsive schizophrenia patients[J].
Front Cell Neurosci,2022,16:830757.

(3] FIK. AT % 38 i 7 98 #2 GIIC/NADPH 44 1L i %

MK-801 ZIOHE #7380 A U 2 CRar L A9 TS [D]. Iy
IR BT THR R 2GR, 2018,
BAI B. Study on the neuroprotective mechanism of GJIC/
NADPH oxidase on MK-801 induced schizophrenia in
rats by using phlegm dissolving, stasis dispersing and stag-
nation unblocking method[D]. Harbin: Heilongjiang Uni-
versity of Chinese Medicine,2018.

+ 1154 - China Pharmacy 2024 Vol. 35 No. 9

[10]

[12]

NAWWAR D A, ZAKI H F, SAYED R H. Role of the
NRG1/ErbB4 and PI3K/AKT/mTOR signaling pathways
in the anti-psychotic effects of aripiprazole and sertindole
in ketamine-induced schizophrenia-like behaviors in rats
[J]. Inflammopharmacology, 2022, 30(5) : 1891-1907.
SABE M, PALLIS K, SOLMI M, et al. Comparative ef-
fects of 11 antipsychotics on weight gain and metabolic
function in patients with acute schizophrenia: a dose-
response meta-analysis[J]. J Clin Psychiatry, 2023,84(2) :
22r14490.

BRKE  BX EBE, THL 45 R RS R AR R 5k
JEAESEIREET]. BE 2%, 2013,54(15) : 1267-1272.
ZHAOY H,ZHAO Y P,YU M, et al. Construction of aca-
demic system and development framework of traditional
Chinese medicine psychiatry[J]. J Tradit Chin Med, 2013,
54(15):1267-1272.

SHKUNDIN A, HALARIS A. Associations of BDNF/
BDNF-AS SNPs with depression, schizophrenia, and bipo-
lar disorder[J]. J Pers Med,2023,13(9):1395.
GLIWINSKA A, CZUBILINSKA-EADA J, WIECKIEWICZ
G, et al. The role of brain-derived neurotrophic factor
(BDNF) in diagnosis and treatment of epilepsy, depres-
sion, schizophrenia, anorexia nervosa and Alzheimer’s
disease as highly drug-resistant diseases: a narrative re-
view[J]. Brain Sci,2023,13(2) :163.

SHARMA V, SINGH T G,KAUR A, et al. Brain-derived
neurotrophic factor: a novel dynamically regulated thera-
peutic modulator in neurological disorders[J]. Neurochem
Res,2023,48(2):317-339.

sk WIS, 22 5, BREAE 45 IRIB AT 1T RORE #h Ay 4
SE (I RAIFSE[I]. S 24 5341, 2018, 24(3) : 83-85.
ZHANG M R,QIN Q Y,CHEN G H, et al. Clinical study
on Wendan decoction in the treatment of type I schizo-
phrenia[J]. Guid J Tradit Chin Med Pharm, 2018, 24(3):
83-85.

HIFLEL, £ U5, ke, 45 R 5 24 1L X CREB
mRNA JCERIEE B4 28 JCA0 ML 4 7~ % BDNF/TrK B/CREB
{7 5 8 8% 1) 2 e (0], v S 6 5 5 2 2k Ak 2020, 26
(22):1-6.

TIAN Z Z,XU Y Y, ZHU ] H, et al. Effect of Wendan
decoction-containing serum on CREB gene silencing hip-
pocampal neuron apoptosis and BDNF/TrKB/CREB sig-
naling pathway[J]. Chin J Exp Tradit Med Formulae,
2020,26(22) :1-6.

PR i . A R A 3 S D ISZ B R A Bl e Eh 2 21
CREB-BDNF {5 i #% i 42 A FHBF5E [D]. /R

thEZ B 2024 4F%5 35 4555 9 1



[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

(22]

eI R 2GR, 2016.

GAO X. Study on regulatory mechanism and effect of Yu-
dian decoction on CREB-BDNF signaling pathway in hip-
pocampus of cognitive impairment model of schizophrenia
[D]. Harbin: Heilongjiang University of Chinese Medi-
cine,2016.

IROEGBU J D, JOMONE O K, FEMI-AKINLOSOTU
O M, et al. ERK/MAPK signaling in the developing brain:
perturbations and consequences[J]. Neurosci Biobehav
Rev,2021,131:792-805.

YU X L,QI XY, WEI L, et al. Fingolimod ameliorates
schizophrenia-like cognitive impairments induced by
phencyclidine in male rats[J]. Br J Pharmacol, 2023, 180
(2):161-173.

YU W J, FANG H W, ZHANG L, et al. Reversible
changes in BDNF expression in MK-801-induced hippo-
campal astrocytes through NMDAR/PISK/ERK signaling
[J]. Front Cell Neurosci, 2021,15:672136.

SAHU R, UPADHAYAY S, MEHAN 8. Inhibition of ex-
tracellular regulated kinase (ERK)-1/2 signaling pathway
in the prevention of ALS: target inhibitors and influences
on neurological dysfunctions[J]. Eur J Cell Biol, 2021, 100
(7/8):151179.

RAVULA A R, TEEGALA S B, KALAKOTLA S, et al.
Fisetin, potential flavonoid with multifarious targets for
treating neurological disorders: an updated review[J]. Eur
J Pharmacol,2021,910:174492.

S [RIVL . B ZON A A 20 R AR BRI RN Zh B 7 B 52
Wi S HCHLHDTFE[D]. B B S R, 2020.

WU G J. Effects of fisetin on cognitive impairment in
schizophrenia model rats and its mechanism[D]. Nan-
chang: Nanchang University, 2020.

SEONG S H,KIM S H,RYU J H, et al. Effects of icariin
and its metabolites on GPCR regulation and MK-801-in-
duced schizophrenia-like behaviors in mice[J]. Molecules,
2023,28(21):7300.

SRUK . PR AR M 2R T R B S AL S
[D]. #M - M K27, 2023.

HAN B. Study on the application and mechanism of
icariin in the treatment of schizophrenia[D]. Yangzhou:
Yangzhou University, 2023.

LIU L, LUO Y, ZHANG G F, et al. The mRNA expres-
sion of DRDZ2, PI3KCB, and AKT1 in the blood of acute
schizophrenia patients[J]. Psychiatry Res, 2016, 243:
397-402.

PETRIKIS P, POLYZOU A, PREMETI K, et al. GSK3j3

TEZG; 20244555 35 555 9 )

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

and mTORCT represent 2 distinct signaling markers in pe-
ripheral blood mononuclear cells of drug-naive, first epi-
sode psychosis patients[J]. Schizophr Bull, 2022, 48 (5) :
1136-1144.

BAE H J,KIM J Y, CHOI S H, et al. Paeonol, the active
component of Cynanchum paniculatum, ameliorated
schizophrenia-like behaviors by regulating the PI3K-AKT-
GSK3B-NF-«kB signaling pathway in MK-801-treated mice
[J]. J Ethnopharmacol, 2023,314:116627.

LI S,LU C L, KANG L, et al. Study on correlations of
BDNF, PI3K, AKT and CREB levels with depressive
emotion and impulsive behaviors in drug-naive patients
with first-episode schizophrenia[J]. BMC Psychiatry,
2023,23(1):225.

P St SN TS EAR (1 T ERP7DO [ B She i
KLU S 41 40 PISK, AKT FI GSK3B R 52 0 [1]. H [ 52
By %25k, 2019,25(1) : 101-106.

ZHU J H, XU Y Y, WAN H J, et al. Effect of Wendan
decoction on PI3K, AKT and GSK3@ of hippocampus
in rats with schizophrenia[J]. Chin J Exp Tradit Med
Formulae,2019,25(1):101-106.

FHELEC SRANGR , 74000, 45 . AR & 24 175 X 4 2R
ET BRI R AN 1~ ) PI3K,, AKT , GSK3p ik 1Y
SN]SR )22k, 2020, 26 (13) :45-51.
TIAN Z Z,ZHU L J, WAN H J, et al. Effect of Wendan
decoction-containing serum on apoptosis and expressions
of PI3K, AKT and GSK3p in astrocytes under glutamate
environment[J]. Chin J Exp Tradit Med Formulae, 2020,
26(13):45-51.

PAN B,XU L L, WENG J J, et al. Effects of icariin on al-
leviating schizophrenia-like symptoms by regulating the
miR-144-3p/ATP1B2/mTOR signalling pathway[J]. Neu-
rosci Lett,2022,791:136918.

FEATHERSTONE R E, SHIMADA T, CROWN L M,
et al. Calcium/calmodulin-dependent protein kinase Il «
heterozygous knockout mice show electroencephalogram
and behavioral changes characteristic of a subpopulation
of schizophrenia and intellectual impairment[J]. Neuro-
science, 2022,499:104-117.

NICOLL R A, SCHULMAN H. Synaptic memory and
CaMK II [J]. Physiol Rev,2023,103(4) :2877-2925.

JAA T SRLT Iy, SR, 55 . 4D EH: BH XS/ BRA )
FE R AT (4 O A T LRI F TR (D). vh R BE B 227 2% A
2016,36(20):1739-1744.

ZHOU B H,ZHANG H P,GUO M, et al. Improvement of

warm-supplementing kidney Yang capsules in cognitive

China Pharmacy 2024 Vol. 35 No. 9 + 1155 -



[32]

[37]

+ 1156 -

dysfunction of schizophrenia mice and its mechanism[J].
Chin J Hosp Pharm,2016,36(20) : 1739-1744.
(IR S i 3 - S Y| ERP/DOR R L ST RPN
1 520 21 BDNF ,CaMK Il Z2ik s [J]. 25 25 3 51
&, 2021,37(4) :8-12.

GAO Y, ZHU J H, ZHANG Y, et al. Effects of Wendan
decoction on BDNF and CaMK Il expression in hippo-
campus of schizophrenia model rats[J]. Pharmacol Clin
Chin Mater Med, 2021,37(4):8-12.

S, R e, BRER, %5 . JE T miRNA-219, NR2B,
DISC1, CaMK I y iR IH% T 10k #75 SLAER I A B
9 73 AL (9. b B S T R 24 A R, 2022, 28 (1)
33-40.

ZHANG Y, ZHU J H, CHEN 1J, et al. Molecular mecha-
nism of Wendan decoction against schizophrenia in rats:
an exploration based on miRNA-219, NR2B, DISC1 and
CaMK II y[J]. Chin J Exp Tradit Med Formulae, 2022, 28
(1):33-40.

PANDEY G N, RIZAVI H S, REN X G. Protein and
mRNA expression of protein kinase C (PKC) in the post-
mortem brain of bipolar and schizophrenic subjects[J]. J
Psychiatr Res, 2020, 130:362-371.

ZHANG L L, WEI X Y. The roles of Par3, Par6, and
aPKC polarity proteins in normal neurodevelopment and
in neurodegenerative and neuropsychiatric disorders[J]. J
Neurosci,2022,42(24 ) : 4774-4793.

JINDAL S, CHOCKALINGAM S, GHOSH S S, et al.
Connexin and gap junctions: perspectives from biology to
nanotechnology-based therapeutics[J]. Transl Res, 2021,
235:144-167.

BRUHGE, XUPHPE, BSCHR , 55 . IR R RS #7) BLRE A A
KU 5 PKC, p38 MAPK K P-Cx43 [ FZ I [J]. Hh [ 5256
JlEAR R, 2015,21(11) : 103-106.

WEI'Y Y,LIU D D,RONG W J, et al. Effect of Wendan
decoction on PKC, p38 MAPK and P-Cx43 of hippocam-
pus in rats with schizophrenia[J]. Chin J Exp Tradit Med
Formulae,2015,21(11):103-106.

Rate VRS, TN, 5F . IR MK-801 15 4K
P4 ZARE R BRI T 20 2 PKC % 1t ST TES 1 (1 52
M), B2 E EEE 2 ,2014,25(3) :513-515.

ZHU J H, SUN H X, WAN H J, et al. Effect of Wendan

decoction on PKC and the ultrastructure of hippocampus

China Pharmacy 2024 Vol. 35 No. 9

[39]

(41]

[42]

in rats with schizophrenia induced by MK-801[J]. Lishi-
zhen Med Mater Med Res,2014,25(3):513-515.
GAWANDE D Y, S NARASIMHAN K K, SHELKAR G
P, et al. GIluN2D subunit in parvalbumin interneurons
regulates prefrontal cortex feedforward inhibitory circuit
and molecular networks relevant to schizophrenia[J]. Biol
Psychiatry,2023,94(4) : 297-309.
DONG J F,CHEN W, LIU N N, et al. NRG1 knockdown
rescues PV interneuron GABAergic maturation deficits
and schizophrenia behaviors in fetal growth restriction
mice[J]. Cell Death Discov,2022,8(1):476.
BARBALACE M C, FRESCHI M, RINALDI I, et al.
Identification of anti-neuroinflammatory bioactive com-
pounds in essential oils and aqueous distillation residues
obtained from commercial varieties of Cannabis sativa L
[J]. Int J Mol Sci, 2023,24(23) : 16601.
WRZAS B3R L XS, 55 . o AR I 42 NRG1/ErbB4 7
53 B A o RURE AT ST D). B 2], 2019,50(23)
5790-5794.
CHEN J,CHEN C, LIU L Y, et al. a-humulene improves
schizophrenia via NRGI1/ErbB4 signaling pathway[J].
Chin Tradit Herb Drugs,2019,50(23) :5790-5794.
TR SCH ARG, L, A5 TR IE Y R RS 70 SR A A
S NRG1-ErbB4 {5 538 i b 6 T 2H SV T 45 14 1 52 1)
). A R 22 ), 2019, 37(7) « 1612-1616, 1805-
1806.
XUYY,ZHU L J, TIAN Z Z, et al. Effect of Wendan de-
coction on NRG1-ErbB4 signaling pathway and ultrastruc-
ture of hippocampus in schizophrenia model rats[J]. Chin
Arch Tradit Chin Med, 2019, 37 (7) : 1612-1616, 1805-
1806.
TR SCH X3, AR , 45 . IRH & 25 LTS XA 2R
PREE T BIE I B0 L 94 72 &% NRG1  ErbB4 3k 52 1)
[7]. "R 25 0 5 R, 2019, 35(2) - 7-11.
XUY Y,LIUJL,ZHU L J, et al. Effect of Wendan
decoction-containing serum on apoptosis and expression
of NRG1 and ErbB4 in astrocytes under glutamate envi-
ronment[J]. Pharmacol Clin Chin Mater Med, 2019, 35
(2):7-11.

(i H 491:2023-11-05 & 181 H 451 : 2024-03-10)

(G : FEIDERE)

thEZ B 2024 4F%5 35 4555 9 1



