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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 Ry FEERIURRIE . BRACA ST A I, b 4 43 240 0
BLHI 3= 25 28 38 i A% 5 D R R A i 28 H £ 5 Dk
55" MR e R PR SO R AR AR A e 2 R E
SRUERRA L, HAT, BURE AN TR 04> 240E 1)
THYT DA 838 B2 ARFE BN 32 (HJ&0 53 25 W % B A
FEPRFIIA SN BEEr O VE AT BR , RIS AV F 2 RIE

FEA 3408 & T B RN "I , 120 B B R
P, — HRWRAEAE th Z2 R R ACEL, 8O0 T I b 25 50
M, L—IPEEMELR R, RS ARG LR, hEHE
T BB FLA T AT i — o0 AR A T A AR, E
SUR L AT W N 0 W= e & i) R i a3 NN 2N 5!
PRSP P S ARSI BE , DT 35 1) 2 figk £8 30KG poRE IR 1
H L I ARSTRC 2", R, e & 07 AU B 4
AR P53 SR BT 25 0T A B EL BT ), SR H TG R
w2 T RS A R 2803 B AR 2GR S By
B o2 REERME ML . T, EE S A E N
A SCHER S T 25 52 7 SR RN OGS RS o3 RE AR
FABLEL, A T 25 B 16 R i o LSRR 2%
1 #i& BDNF/TrKB/CREB {5 S & % , ¥l % i5 5
YHRRE T

Jigq U5 #2237 A - (brain-derived neurotrophic
factor, BDNF ) J& KMt o5 3= b o iy pp 228 2 N+ 76
MAITCRE b MBESE 2T LR EEAEN
NGRS N EA RN g e R RTv (8] [ER 5 2 DT ESE N
Ry I T TR A 20 MAEIE" . BDNF JER 4l 58
72T o | SR A 8 R HITJE 25T A i AR M R
F MR PEBEAS , [R] B BDNF AT f il e i, A0 Dz 3 45
ARFEVEA B Ve A S R MM oc M T IR T 52
W) 22 P Jfie 52 A 1) 3¢ 35, IR Ik BDNF 50KS #4324 A 4%
R P LA DA KR SRR TR YT B B AR DG, AHOC
5T 2B, BDNF 7 i fift 28 R 40 rp ml 3d A AN (]
P4 A2 RIS 4 6L P9 22 B0 38 1K, 4 BDNF 300 /55 2% Al
10 & R 2 K B (tyrosine kinase receptor B, TrKB)
Ji  AE T cAMP S Je A 45 4G 2 FH (cAMP response
element binding protein, CREB ) , M i #5776 #1225 20 i Ho
A5 Bk IUESE 3 954 /25 11 334 % B (phosphoinositide 3-kinase/
protein kinase B, PISK/AKT) Fl22 24 J5 16 Ak 85 1 13 it/ 41
AN S5 PR 45 10 % Bl (mitogen-activated protein kinase/
extracellular signal-regulated kinase , MAPK/ERK ) 4 1 2
fF G, Z 5Kt SUEM 4t 4K . BDNF Y
e A= A7 A B L5 fh 4% 56 D) BE AT i BDNF/TrKB/CREB
I I R P AR TR P AR TR A

PRI NG R ST R AL — . IR
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VE R G MALIR 44 7 TE I RIGTTRG 1 53 0 S5 A i g
YT AL E AR A B R 2 v
AT A 5 ) B DR 7 S ) B 4 5 BDNF 2R 1385k, (e ik
TrKB SRR A3 N , ¥ — 25 00% CREB %35, Uk T4l
JL T IR A 5 AT 410 T 06 = 4 L 080 T, 2 e e R
BHEENZ o i e ST T R B0, AL v AT ks
53 SEIE TN 32 B A R BV T 41 40 rf BDNF 2K 1 365K
JKF-LA K CREB 25 IR A6 /K F-, FAR B 4H bk 093 -2
(B-cell lymphoma-2, Bel-2) 8 [ Rk 7KK, 40l 1 15 24
FRLPR T, DA TT 40 3 A 78 R B2 () 0k 2 2D e 1L g
FH U AT AT, H 24 52 5 AT o TS BDNF/TrK B/CREB {5
A PV S AR T, R SE
2 HiENMDA/ERK{ESER, RAMEZLERE
ERK J& 22 24 [ 6 A0 28 I 4305 1 — L ERK A5 5
TR SUE B E A LT EREE, v KIFRAY
P25 20 O BE TR AN ARV E RS A OCFE & B, ERK A5
53 B BELT , T BE 2 S BUm A M A s, R G &
K oo S0 2 R, N-F JE-D- K& E R Z K (N-
methyl-D-aspartic acid receptor, NMDA ) 3% J& 1] LA &
ERK1/2 G156 , M1 2 555 4 2208 95 1 2 k™, [ ie
ERK 1/2 A 3 15 B R AL A7 R it 2 PR 1 3k 22 4
IO I R A, TS A R R R 2Rk R £
PG S 7 e 2o mph e B K & F1s
WM R P EAE S, AR B R Bl
FEARA R e 24wt (e kg S p A, S
MR R, BB R TG, K 2R R R
CA1 X K I P 1455 (long-term potentiation, LTP) #1173 330
B Mg R B K AL v BBV 25 (R S g
Jy 385, HAE FA ML AT A 5 %05 NMDA 32 1k, filk &
ERK 1/2 0k g, e ik bz 20 it A K oAb %
PR R TR R, B w2
PRI R, HLAE R 30 AT Sl G o3 4R DA R AT
UKEIFSE R B,V SRR B TR p 43 SRR AR K BRI
I DRI R ARAZ DX A i 2 20 M s 7 , LA FH AL TT R 5 3
1% NMDA SZ K Tfig , e ik ol 282 & F AR OCHE N ZBTB20
/N RNA miR-144-3p %Kik , % ERK A5 538 %, {2
2% i N EERA e S N Ei 0 A SN SEZSE S 90 Wil B bU R /3
NMDA ZAKINGE , B ERK JCAE I /T3 35 , i of
ZICHAE TR , SGER o S
3 HiEPIBK/AKT (E Si@ R, #IFHA MRS
22 UL i J—Fh EE LA 2208 i, 5 b 2k )
FIF ZAE S B RE AR G , ARG o 2 . 2 K
AV R &E i 5 32 R4 6ok R, 2 LK D2 5244 (do-
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pamine D2 receptor, DRD2 ) j& 2 "L} G 72 5t 1Y 81 22 40 1l
FRAY SRR T A4 B 1) H L S Z — . PIBK/AKT
{R -5l % J DRD2 (1 3 28T i AR il i, e e
JCAFE I R R, AKT B R Ak J5 1T AT #f 28
BT AR G 0 S e 3B (glycogen synthase
kinase-3B,GSK-3B) \IHF.3h%) & 1A% % (mammalian tar-
get of rapamycin, mTOR) , it A] 3 i§ CREBL, #F Ifij 9 75
CAMP/CREB {5 ‘51l 5200 T i 22 Fh i RO il 3 2Lt
R R, AH DGR 9T R B, SR 4 1 e AL S
PISK/AKT {5 7 AR G, Herfr AKT 3 52 B AT 5 e £
JE ARS8 AT 2= 0 kB R Bl R0 0 ) R 2
JfAE R Hh PISK , AKT .mTOR 35 BRI, K 4t 43 2400 £
A1 A i PISK  CREB Rk FEAR™, ik 2634 3% I PI3K/
AKT {5518 -5 K5 23 BUE HHIARAE S5 A 5C

RBHEIR R, TR T UG K o)
LU K B 5 2 41 7 PISK . AKT . GSK-3B #& 14 %
mRNA K ik/KF- 7t , Bl B B KR 2 AT 0 5
IZ I T — 20 1 0 A S 0 A B, R AR 5 24 18
BRI T BRIV i i iy 98 T WA MG E R L O
HHE T H n] /£ ] F PIBK/AKT/GSK-3B {5 53 i , 2
S 2 AR5 46" Pan S G SCIG R
SEFET AT LAIE i (R 1 b 22 20 M AR RAH DG K ATP IB21Y
T3k, B PISK/AKT/mTOR {5 53 % , YK M2 4 &
5 A3 AT B AR AR 2 dE I S AR T, A
T R ARG 7 BUERIVE -] o i mT g, 25 52 05 i
A R84y R T O PISK/AKT {5 5l i 61, 25 F
WA A AR S T R A RIA R, AT 43 20E .
4 #iE CaMK [l 5 5@ 2%, 1B F 52 (7 8

5 /65 R A PR 1T (caleium calmodulin depen-
dent protein kinase I ,CaMK Il ) J&—Fh £ D) 5E 22 % IR/
INEIR R B AR T R B AR 20T, SR 2L
FETAJH RS OC R B UI™ . 76 LTP W [H], 508 i) 2 >
I Bl Ca” B ¥ it NMDA Z R P 5 [#2 CaMK 1T
BERR AL IO , 2177 5 NMDA SZ AR5 S W A BAEH], ik
X — RS WT , W 23 X0 A28 i i s 5 53 oh 78
LTP Ji5 ], CaMK I % 2 fish FIBR 5 e 61 R/ NI AR £k
oA ™, X CaMK T A9 TE T RE AT AE 550K
Py BLRE S Z2 Al Z A AR AR G

JEVAR 5 SR 5 e IR, AN B e A AT e O
CaMK Il KA S EE F IR 52 LTP, DA I 5 58 4o 73 2
SERHY /N U TA RN DI BE A . AHOCHIFIE A BE , IR I W]
I TR CaMK T & 1 52 mRNA [ 235K -, S i A A
KA RT3 m KB 2T iR A B g, 2R ik

TEZD; 20244755 35 55 9 )

FEITRE R ZERE D HIREAT (09 B A, d e nl g0,
255 J nl Gl ok JE T CaMKC T () 3835, 5 24 2 1012 7
T3 BEERS 3 BUE
5 HIH PKCI5 5188, 1R 20 815 B %18

FE 114 C (protein kinase C, PKC )78 KK (AR
TG B J2 3 R ) e E 3R A, I 67 T 5 iy A 2 fh
Je L SRR BURE B8 S 5% Ak S e 4B e A O
PKC ] Jd i 0% 2 R0 T A 1, AN 22 IR/ I 2 R Ve
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Je RGNS fih J5 A5 BAL 1 FE RS i BLRE SR
it B R IR Y PKC — 5 1 Al e ik 4% B 3% #2245 11 43 (con-
nexin43, Cx43) [ BEIR LI , 5 T A 1=, IF I
59 410 0 4% PR 3% 3% 38 11 (gap junctional intercellular com-
munication, GJIC) LG ; 75— J5 [ AT Jin = 4 i S A0 0 3
FRE, fE i MAPK 3k, 175 o 240 M 7 A= 5l s T 1, 51
RANZ A VETEE , BRI o RRERE AR A

FHOKIT 58 A B, AR T I8 40 77 16 Y7 RS 1 o3 R
ROR 35 W90 2 B, R HIAL ] S5 40 i PKC 2R
FIZ635 , BEAR R WEAH DG AR 1 Cx43 . p38 MAPK [ iR 1k
Ik, Y9 GIIC THRE , e 2 e i PE sk | BRIl 22
IR TA o ARDCRIFSE R I, TR AT o R RO Ao
I3 S AR T A BRI 2 21 PKC . p38 MAPK , Cx43 2
H IR TR, B AT DX 228 0 4 ML T, 2 T el s
POTZLIET T e AT, v 2 5 07 R RO o3 Rl T
) PKC 55 30 s, 1 9 20 M [ {5 A% 3ek , BCSE s ol 40
6 #MH NRG1/ErbB4{5S 1@, kSt HAETNRE

P 2595 8 11 1 (neuregulin-1, NRG1) J& T #1 4%
FRR 58005 , AT 5 HA G RG4S F 50 Erb-b2 52 1A
Z R 1 ¥ 4 (Erb-b2 receptor tyrosine kinase 4, ErbB4 ) &
HZ5 G IHE s T s 5, TG 2R NMDA &2 (K78
SR A% T 5 5 A0 NRGL LR #2040 A
P 2290 R B 20 M AR R A K B RIS R, ]
2 5 P 28 70 04 A PR 5 il () LA R, A RS R,
NRG1 mRNA FlIH H &K KT, il b v ) #2250
it DI SR Ao B 0 R AT R, BT
NRG1/ErbB4 {5 53 #% (177 ¥ , AT A 43 SLAE $2 (15
HIRIT Ik

T2 B R T K R RHEY) A B TR AR R
T3, S RIG 7RG 1 73 BERETT 25 v i 2 ) 2 — %k
e AR AR S0 A B R SR S IR AT R T 75 A T o
BIINAK s a-E B 2 A7 B AR i h 2 —, B
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) 5 B A 336 5 410 NRG1/ExbB4 {5 538 , 196 52 v 2 41
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