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Research progress on icariin in improving central nervous system diseases
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Abstract: Icariin is one of main active components in Epimedii Folium, which has various pharmacological activities, such as anti-
tumor, anti-inflammatory, immune enhancement, anti-hepatotoxicity, antioxidant, etc. Icariin can protect central nervous system
diseases through multiple targets and pathways. Icariin has antidepressant effects and protective effects on Alzheimer's disease,
Parkinson's disease, ischemic stroke, and multiple sclerosis. In order to further expand the application of icariin in clinical application,

this article reviews the improvement of central nervous system diseases by icariin and its mechanism.

Key words: icariin; antidepressant effect; Alzheimer's disease; Parkinson's disease; ischemic stroke; multiple sclerosis

BRI/ DNEERNE R R 2 A S A, 16
BT (R LZ), H2M R T 29/ NEERHEY)
TEEHE . WiTHETE . REETE IR EEN
TR, BARNITE . SR EGER. mRREE
M, EFEERIYIT S 260 ZMLa, H
PR R E T R P, WHR Y
FEFET HAPUME., JUk e, pUrEtE.
PUEMEE Z T2 BV PE RS, ARk, KERFIR M
FFET S 2R 2B PR A RS
T AR AR, RS B UM E A, X
B R PCHEERIR MR  SshIPERN 2R 2R
WAL RA R ER . N 7ty R R
PRIGTT R IRLH, A SCERIR 1 32 T S5O Ak e
2 RGP S AR RIS o

Wi AER: 2022-12-29

1 HnERMER

FIARAE A& —Fh B % & DL Co g BB AS, 2
FEREFEE S SR BB AE 7. HEAR
AR VE T B 22 DA I F R KU s (61, SR R 2
SRR PRI T U ACE R, EESRIAE
YR AN BT ) FOBG ARE /K AR 707 . Pan 5081 LA
Wistar K ERIES: 4 & ig 77 60mg/kg, AT LA
S 2 f A PR AN AT T R R B A T ) R LR
0] 0095 R o e RS b R R R R R R T
(CRPF) 7K. X1z 5560V ig ¥E=F8 1 30, 60
mg/kg T LA BH R BEARIDAR /N BRI 2 R iR
PSR B E (CRH) . 'Y IR & %
(ACTH). & B FNzEH (CORT) KKK,
[ s 165 0 7) BRORE B o iR 32 Mk (GRO B F ik [

EEWB: ERARFIEEEHITIE (31872175); RBIIHTEEABHTRITH ETH (XSYK22002)
TEEENY: FEY, &, BFESEIIn, Wid, MEAHZREasERLHEIP TS, E-mail: siyufang1994@163.com
HBIEEE: T30, 5, #aR, WFER AR T ERAALEIHT . E-mail: wenbowang@163.com



FEBHEFEIH 2023FE4H A 4 B e A&

Drugs & Clinic Vol. 38 No.4 April 2023 + 989 -

Heit 7y, drmaii/ s RIMRAT . St—8m)
& Wu ZENO R BES: g EAEET (5. 104 20
mg/kg) 28 d FI LAZEAE /N BR AL 2 PRSI0 5 1 IR
WAE LTI R, X AT BRI R Fe il - A -
B ERRE T (HPAD Bl 1 3 BRI IR M 22 5 7R 1A
T (BDNPF) [FRIELINI. 54, KRI%ELE 35dig
VESEZETY 20, 40 mg/kg AT LA S 3 FEHNAR K BRI
MIFTAI 2= GR. B a1 3 1 (SGK-
1) Fl FK506 4548514 5 (FKBP5) FRik7tHE, M
TR SEGTINARAE I, L_EAF 78 38 B L 2 H BT
FIAR 35 14 W R R N A W R A B E
HPA il I 571 S AR 15 SR S B

AR RIS, EEEE T AT DAd iy A
PHEE R A8 JORE RAFE L PUIMAT AR I 22, Liu 4502
RINig FEEETF 204 40 mo/kg ] LA MEA AT
OO A AT RS 0K BRAMARAE ATy, T BRI
I 3 DA% R T -«B (NF-xB) 15 538 5 380 A1
Nod FE524A 8 1 3 (NLRP3) £ /MA/caspase-1/
SRS (1L -1 Sl 38 I s 2H 2R bt 6 R S Ak
Befr. /N ig VEEFET (30. 60mglkg) i ILE
JRIRFER T (TNF) -a Al 1L-6 /K7 B SAK T3040
4, HBEE RS PR, ig EEEET 20
mg/kg Rl A ST R E H B1 (HMGBL) /
W TR IE AL 28 774 (RAGE) 15 53k e /Nl D
PR RAE IS, RIS Toll BE524k 4 (TLR4) -
IR X &454HEE 1 (XBP1L) 34K NF-«B 15
SRR IFAPL AR 3L, 5kHn 75 A0 FH B 7 o ik
AR BRI T AL, DAUBLAAITAE ¥ 5 A 7%
JR R AR BPPIRES s 43 B AN [ o 2435 1 1 2 B A
ER&E, RIEFEER (5. 10, 20 mmol/L) At
HERE A REmMELEALSGEE (TXNIP) &
KRR, BREGEE E-1 (TRX-1) /KFTHE, 4N
PETEPESR (ROS) ZKFRFE, J40H] NLRP3 4 4iE
AN RIS AN IL-1B8 85 BT IR, 5 R TR
Y A AR . BRI 222U T ig VSR
20 mg/kg AT I8 Jo B AR K BRI D A A W AL
(SOD). #MEH KIS E Yl (GSH-PXx). —% L
& (NO) PAR#AERF TNF-a. 1L-6. IL-1B /KT
KR R AINAAEAT A LRSS kil 1
HX P 28 22 Gt G928 9% 0E 75 V% °F 2 F LA AR A FH g
BRI .

AR, EREEE T M BUARYE A 0] B 5 AL
HlA K. Wlig 45T SD T MIEFEFE T 40. 80 mg/kg

AR 35d JE, PR RECT RO S ATRTATY R X
mGIuR1. mGIuR5 Z& M1 mRNA FKik/K 7 B F%
ik, EAAT2 EEH mRNA KF8h0, R IHAS
FEAT N3] T W R 2 0el, skIRE0TR L ig ¥R
1 10, 20. 40 mg/kg REFH IR RIS K2
SUIRTRN IR 2 EIRER (NA). ZEZ (DA Al
5-¥ (i (5-HT) KV, ZRfE 112 A w] F0l M i
N O S IAAEEAT A . Cao ZEM8IHF 78 K BANA]
F&E (12.5. 25. 50 mg/kg) JEFFET ig AHATE
IEET PIBK/AKL i % o5 A 2 446 22 K BRI
FAREEIR, 2t PIBK [ 15 M7 H % p85 FIfE LI
H 3 p110 IERIE, 80 p-Akt FIFEST R, fEitit
JHTIRF Bel-2 IRIA, MIfi#E s Bel-2/Bax KF.
2 MFRREBRRERRIMER

Bl 7R IR 1 BRG J2 — Pl A N D) REBRS 4R G
e, 2945 B aEm A B E BB 70%, G FEEE
B2 SIRCAZ B8 7 W SR P91, i /R 9k 2R 1)
RIR SRR E s B A B R, R R AR R
£ PR JORE . LRI AR A A R R0, Hor
BIEM RN (AR M4 ~MR BT Tau £ A 141
PP REE (URRARG IR AT Y42 ) B /R Ik IR
FE LRI RHE, Kk AB 1 Tau B LK
NFT R IR BRI IR T IR B LR . Zhang S
TEMFERTIRER 1 (APP) %3 R B[ JR IR BRI /N B
TEIESE 6 A H ig ¥EEFE T 100 mmol/kg &, KILTE
FEEFEL RK APP 1 B 17 APP V)% 1(BACE-
1) Rk R BEAC/N RIS AP i B ATE N FE BB 17
B ST RNz . S — s, fEELE 3 A
H ig FEEFET 60 mg/kg ¥69T7 )5, Li 2R R IR
A PRI D APP A AR 262 /KT 58 /)N
B VA i 8 R AR T R HE PR R PR BB VR A .
4b, Tau & EBERRALKT S FLBE IR (b I 7R SR /R 9K
BRI R SRS VIS5 . Zeng SEBHRGE R E# T (20
mmol/L) wJ L] PC12 41 Tau X Ser396-.
Serd04 Fl Thr205 137 55 1Tk Bl FR A 1 30 25 B AIK ABas.as
FES I E A T Zme SRR X R
P30 SH-SY5Y 4B /R % i BR824 A e
TVEEET (25 mmol/L) TG, RIEFEE
DUt SH-SY5Y 4Hfiusi, p-Tau FRik/K-FH R
K, FREREE B A B RERES 3p (GSK-3B) Rk R
F%. 25T APP-PS1-Tau — %% Ji [K i /R 7k i BRI 1 7Y
NBR ig VRETETE (30, 60mglkg) ALER)E, KILE
EFETF Tau HEAAE Ser396/404. Ser199/202.



<990 « FEIBEBEAH 2023FE4 H

ARt bl

Drugs & Clinic \ol. 38 No.4 April 2023

Thr231. Thr217. Serd22 {7 s5 iRk /K F-BH & K F%,
NI S P2 O, AR SRR AP BT R IR 2R
i /E AR,

PR fie A1 U 7 V2 2 8 1 B B 2R K i B i AR
AR T . He SRSET L ig AR 7
BIEEETF (75, 150 mg/kg) AT 3@ 0] 2 Bk IE AR
Fis s CAChE ) i M 1 Pk 2 4k i /N BRI\ R0 3 e b
o Ik Ak, SCHRHRIE ig ¥ =F % 1 (30. 60, 120 mg/kg)
ATCA R 20 ABos.as 1753 1 BT R I BR8 KRR 11)
o1ies R8T, HALE AT R 5 HO RERR RS T AR
(AR FH A Rk i T B-secretase 2232 I/
A KR, Ma S5 28IF 7 R AN [F) R o5 2 = 2 (0.1,
1. 10, 20 mmol/L) W] {ig AR AM4T- 40 B I A7 1%
WEEALNE R . [FIRER, TEENPDREe PRI ig ¢
B 20 mo/kg BEAIZE R BR8P [ o 42 T Y
HEEE AN AL, NS AT AR AR AE R . =B
SR HRGEFRR ig VEEEEF (50, 100, 200 mg/kg)
AT 1A IR JR 9 R /) BROK G 52 2 < R Ak 1 5
&, fEm/NR R E M-IEFRESZ 45 Ak J1(MCBC)
BT RE (ChAT) G T ket /N BRL 2
S84 . LA B T 4 5 AR B R 2 2 T I IR
USRS R Y)Re, FEmHe s ) iz ae

BDNF 15 5 Z 6 I SLAE AT 7R PR BR 05 1) R L
il B AR . Sheng 2500 58 26 B ig A~ [F] 5]
EYEEET (30, 60, 120mg/kg) X APi.az i75 T
B 7R IR B K R MR E, e Reli
PSD-95. BDNF. pTrkB. pAkt fl1 pCREB #iA 1] [%
fiX, JFB7 LS SEF 1Ak, Lu ZBYEH 20
mmol/L ¥ 7E T AT AR AL 5, KIE F i
A PR 2 T A0 DR A Re J 38, HEpE S
BDNF. TrkB 7K~ [ FEAIK P & ERK/AK B FR {1 7K
HIFt . [FRF, Tang Z5R2% H 20 mmol/L 28 4
AbPE TR IS GR/BDNF {5 5 18 B 1 4% ABas.ss 17531
DA, FERIEEEE S
TG 7, PO A TR LR A S B R, (it
SOD %A GR. BDNF. Bcl-2 fyik, 4]
Caspase-3 Fll Bax (1%t .

3 XMAERBHRIAMER

WA 4 AR A2 B i DL 2B AT o 2 —, &
BB A A 2 M RE M A T AT PR A L sk
RN FBRAZEE WA AR 4 HLR I PRARRAE 23R
WNIZFNIRGE . WIS EME B . i REY
AL ORI 0 48 98 S TE A & AR AR p B B

ER . I RAENR TNF-o. IL-1B. IL-6. INOS %
TESURAR AN BT KT s, 331 5 300 2 i
TG I RE R A B4, R AH L bRk B ok 2 Ak 2
(TREM2) [ 21K 38 i PRI A 28 98 R S I 1T %o 22
Lz REpH & o= AR E B, 75 MPTP %1
A& AR AT, TLRA 5k = 25 32 IL-18.iNOS
F COX-2 FKIAFFAIK, FFf8 NLRP3 %8hE /MR IS I
/8L, PR, IR 2R SERE AT BE AR A AR VR IT I
— PR AR SN . 22 R ETIR R IR 2 W S/ R T A
il JREAR RS, R UNE 2 B TNF-a IL-18. COX-
2. INOS MRNA FiE/KF- T, AN FKE
1 (1. 10, 20. 50 mmol/L) #b¥jE, #5ERT
FIKBEG. Zhang R8N fR 2 VR 6-F8 2L 2 LI
(6-OHDA) 5 F LI &R, KIW ig FEFE
1 60 mg/kg J& nTHIE] /N A E 2ORE OB, FEIE IS I
IR T E2 M55 2 (Nrf2) 15 50 £ B R e
ZICrE AR R o R 0.1 mmol/L £ 78+
KA L-3,4- R ERKNERR (L-DOPA, — MRy
SRR ML) 7T AR L [ {K 6-OHDA i 511
PC12 20 15 IR T, 3011 o3 2 B R 2 T I
ERs hbh, BEBCAIRYT T DAIH] 2 5 K F TNF-
o IL-1B. COX-2 M HRIAEY, DU EwF s Ry
F R R T AT DL I A RE R G o £
YA U EZI Ok LT

UbAh, ZRRIRThRERRRT 2 AN 2 B Z Rt &
JCAS T R B R -0, 5T R B a-synuclein.
LRRK2. CHCHD?2 Al VPS35 7£ 4 7% & & b B
HEIEEH, JFS5ENAMHECIIREH VIR, o
synuclein B HIE A ZE BRI LS, T Hoam i
VA I A B R S B A T S AR y RS R 1-
o (PGClo) SZMERARIIAEY) K A4, LRRK2 1
VPS35 it 5 2 R AR AR Rl A ELAE A 2Rk
A5 P 975 B R 43441, CHCHD2 3k /b 45 A 2k b
I ERIVEETE, IS8 ROS F=AE1S InFIZk
FREARTE A1), A W 70 3% W AE f2 R I 75 3 (1) 2ok 4
WAL AR R A, S5 ig EEETF (15,
30 mg/kg) KR 2 B Re R4 T B E B R 3E ,
LRRIARITIL T RE R E 2T, a-synuclein B HRIE T
B, NI b A 7= A AR P FE8L, o — Tt 9 4
15, 30 mg/kg FEEETF ig 4h 25 RNt R R
SIS AR K BRAR I 2 R RE AR ST B3
FHEEENE SIRT3. AL REE & TGN
ik ROS #5471, Ak, Zeng ZEM8ILE L5 A 4 4%



FEBHEFEIH 2023FE4H A 4 B e A&

Drugs & Clinic Vol. 38 No.4 April 2023 + 991 -

TG RE, ig VEERETY 15, 30 mg/kg 5. RILEFERE
H L@ A E v CEEARILE TR LC3-11 .
Beclin-1 F A, F#K P62 FRHZRIE) 1M s £k ki f4
B8 TE O A LTI NE L 6T
4 XFERINMERXZE A HIARIPIE A

oG A H SRR H R, 32 B E T 1 R AR R B
EAMHZE 3B 2R, FE 5] EEAH R Rk
THRE SR o M0 4R HH B F55 Sl af P o 25 Hh R HS o A 4
rh, AR L i A o A AR 8096191, H TG
T e L A A F R A LR R T e B A T
. MAEHA IR MR TR SRR,
Zheng SE0UE 5T MK Bk %€ (MCAO)
T3 VE R ST i AR AR A, IR ig AN [ (10
20, 40 mg/kg) ¥R 2 T AT e K AR ThEE B |
P 7K RS BRI 0% s EAL, R SERE E R A T AT
TG, PN A S R IL-1B ERIE,
DR RAEI, RN AR E GRP78. NLRP3.
Caspase-1 Z5RIEMFFL. Wu ZEBAR I ip FRFHE
H 60 mo/kg T s SR B A N SRR
. MEE . BICIARTRAI R R thAh, ib
CIE IR ZSToed il R = W A R G R A D4 S
JRIIFRER,  AITIA B RB0a T SR 2R i R
Dai ZBUL I ig V£ 7 # 60 mg/kg 1 MCAO K
fixiZHL 48 TNF-a. IL-6. C-Caspase-3 1 Bax [1#i5 T
W, s ALY R AR B )OS 52k (PPARS) /
Nrf2/NF-«B il JAK2/STAT3 i@, T Bel-2 ()%
ik, RUZEFEEF @ PPARS/Nrf2/NF-xB Al
JAK2/ STAT3/NF-xB %4 NF-«xB 1E 5258 14 fix
AR s, MR GRS S ERY . 5
WA — 802, L 3d MEFEER (10, 30
ma/kg) ig AbFEJ5, Xiong S5 I 2 78 AT LA
I #0%H] NF-xB. PPARa. PPARy 415 A0 [ o
SR RRBR I AR Pe A i R E . BeAb, g T
FHET 60 mg/kg BXA 1R 78 T 4HMLVA T 45 SRR,
A Va7 AT DL R 238 0K B3 3 A R A4 8 )
P& D RESARAN M EAT N, Hd i e S A
JZH R PISK. ERKL/2 38 F 34 in i 4 P 52 2B K R
(VEGF) 1 BDNF [ 3152k 8] ik IfiL #4246 81, 57
AW FLZRI 100 mo/kg E2FHE 1 ig 45 245 T s 3
SEIGMEAE KRR 2 SIRT1.PGC-1a 1A KR
SRS, R A A R I 453475 P e 2 AR
Fsel, DL EAFFERE, R E B T
PU 9 CABCAS [F) A 5 368 I oF il of 1 2 o 7 A i 22

LRYE R, AT RO ¥R 97 i I o 2 rp B 1 1 254
3 o
5 XA MELHRIPMER

2 R VR A A TR HK A 22 2R G0 A — ol JORE T
5, R ERRAE AR R R, B AN RE .
K% 85% I 2 RIEMEAL B #H A R - MR
e, RIVRIEH) . Bt FEeFARIRERS, 2T
PEINEST, SRR — A N R B AR, B
BORAB S SZ A0 BEE RO 53 1) A (0581, [R] 2% it
I Z503R 97 W] ReXHRE R B AR AR KIPER . 7EXL
ORI B i (CPZ) i T2 KR sh Pk
R R B ig AFFIE (6.25. 12.5. 25mg/kg) ¥
R DM ERBEAH A, R RS RIE S, BN
B TR A B ) A B, R A A KR T
(NGP) ik, xeest BRI T v Re & iEid
TR/ DI AR AN NGF 1R 3 IA T 228 22 A Ve
AR,

K B SCHRFR TE #2898 0 75 R AL AR o7
R EEER. 752 KRR R 1M E i
B R B IL-17 KT, 1L-4 7KF B
MAEEFETAIEG, IL-17. 1L-4 FIK T3,
AR P i IO, 35 ERC B (OUAE Ak b S8 R LT 22
WEE SN AN > K& TNF-o. IL-1B S5
B¥, TEFEEL 15 mg/mL 4 #fE TNF-a. IL-1p
(KPR R TR SESGH, R CPZ A4 4 M i i
WAL, ORI ip VEEE T 50 mg/kg 7] 3% CPZ /N
RERIMR, F0H] M F TNF-a. IL-1B8 [3RIE,
PEHEHLR BT IL-10. TNF-B ik 4seibit [ &
TR EEER (EAE) /NER ig 25 mg/kg V= H
R IR S B AR A B A AR 2 R G R A
B Th17 4 H ILRIARER, i 1A SR 40
KM Thl, Th17 2ok, SR B oo
EAE 5l Thl. Th17 4041k <4, Cong
LO37E EAE /NRAFPHRIL, ig FEERET (125, 25
mg/kg) IESE 42 d AL AT DL 35 208 EAE ZNERI
HREAERBBER; b, BAEETEZRERET
EAE 0 iINOS. TNF-a. CD206 Fl#:1k 4K Al
T B1(TGF-B1), (HHE—BFEAL 7/ 1L-10 MRNA
Mgk, HEBEMR, BT RE K EAE /MR
K RAEA ) NF-«B. AKT. ERK1/2. p38.
c-Jun F1 MEK Bk, RUIEFEH FELEL T
YA/ R AREAR CE T @ ok G EAE i RE .
DRI Lk DA B A 7 5 SR 3 A 3 2F 78 7 AT 3 3o o 48 8O



+ 992 . FEIBHEEIH 202344 A PR XYY 3 Drugs & Clinic Vol. 38 No.4 April 2023
RGN E L KA, corticosterone-induced depression-like behavior, decrease
6 4EiE in hippocampal brain-derived neurotrophic factor (BDNF)

VA RN AL G 25 S T S TR AR
g3 HORHIASEE A OR3P T 32 2000 SRS HPA il
V) E 2SS T e 2328 ST S L AR R R A A
Xt BT R PRAE BRI (K R4 F E ZE S 3 AR 2RI AN
Tau & ABERRI /KT S JERR S A 22 38 5T (1R 0A
A1 BDNF {55 5 S VAT 5% X I < A 1) 5 AR
P55 JORE L ZRAR T RERRAG A 5C; X i i 1 o
AR ORGP F 32 200 R T R TR U 5
RIS, X6 22 A PR PR OR3Pt S e 1 4% S0
FHOAS SR LI . X2 SR BV 2R 3 )
WE RGP R ERZ L 2R, 28R
I

WA T AL R 2, i ELAAR A b
HEAERRA N ERNE, DI AR KRB
T, BEORFEEFA S AR AR A5
RIRNRRBFEHAEAFRmFRE. XToT
W RR, PRSI, JoUR. DR
RIS W F R A PSSl S N T
WIFRIE, RIS 2 NHTE AR

FBRR HAGEAFARFLEF SN R

e

[11  ZEPRR, X, FRN, 55 BT Rl
R RR PREAS IR FE [9]. DRk a5 ik o, 2022,
42(5): 1445-1450.

[2] s, @i, SEZI0, & BRFEEF R 5YEE
MW TRt [3]. WL IR K2 224k BR 52k, 2021,
38(4): 75-78.

[3] Tao C C, Wu Y, Gao X, et al. The antitumor effects of
icaritin against breast cancer is related to estrogen
receptors [J]. Curr Mol Med, 2021, 21(1): 73-85.

[4] Zzhang W, Xing B, Yang L, et al. Icaritin attenuates
myocardial ischemia and reperfusion injury via anti-
inflammatory and anti-oxidative stress effects in rats [J].
Am J Chin Med, 2015, 43(6): 1083-1097.

[5] Wei Q, Wang B, Hu H, et al. Icaritin promotes the
osteogenesis of bone marrow mesenchymal stem cells via
the regulation of sclerostin expression [J]. Int J Mol Med,
2020, 45(3): 816-824.

[6] Hankin B L. Adolescent depression: Description, causes,
and interventions [J]. Epilepsy Behav, 2006, 8(1): 102-
114.

[7] Gong M J, Han B, Wang S M, et al. Icariin reverses

(8]

[°]

[10]

[11]

[12]

[13]

[14]

[18]

[16]

[17]

[18]

[19]

and metabolic network disturbances revealed by NMR-
based metabonomics in rats [J]. J Pharm Biomed Anal,
2016, 123: 63-73.

Pan Y, Hong Y, Zhang Q Y, et al. Impaired hypothalamic
insulin signaling in CUMS rats: Restored by icariin and
fluoxetine through inhibiting CRF system [J].
Psychoneuroendocrinology, 2013, 38(1): 122-134.
XEEEF, BDOR, HOCR, S5 R T A
CRF A1 HPA HiZmia iR sh ¥ R s 22 N 733 R 52 2
fie [J]. EKEEE, 2022, 51(9): 1453-1457.

Wu X, Wu J, Xia'S, et al. Icaritin opposes the development of
social aversion after defeat stress via increases of GR
mRNA and BDNF mRNA in mice [J]. Behav Brain Res,
2013, 256: 602-608.

Wei K, Xu'Y, Zhao Z, et al. Icariin alters the expression of
glucocorticoid receptor, FKBP5 and SGK1 in rat brains
following exposure to chronic mild stress [J]. Int J Mol
Med, 2016, 38(1): 337-344.

Liu B, Xu C, Wu X, et al. Icariin exerts an antidepressant
effect in an unpredictable chronic mild stress model of
depression in rats and is associated with the regulation of
hippocampal neuroinflammation [J]. Neuroscience, 2015,
294: 193-205.

Liu L, Zhao Z, Lu L, et al. Icariin and icaritin ameliorated
hippocampus neuroinflammation via inhibiting HMGB1-
related pro-inflammatory signals in lipopolysaccharide-
induced inflammation model in C57BL/6J mice [J]. Int
Immunopharmacol, 2019, 68: 95-105.

TR¥LTS. BOBUK T KBS 5 R RS 40 L NLRP3
RAEMEBETEN T IL-18 BEARFIE [ G388 2 1 0%
HINLHI WIS 25 B2+ AT 58 [D]. B A F K
2, 2017.

B2, VPFRIE, BRAKZL. 2R3 TR AR X R AR
FEAT Jy A 22 o0 0 A SE e [9]. 1l PRORI S2 56 B2 2 2%
£, 2021, 20(20): 2152-2156.

TROESE, T TN A SO T SR A AR AT B
I mGIuRs. EAAT2 £k [D]. #6542 PEALR,
2017.

TRER, JUEEh, WIRENE & PR E IR AN A B
T A RISOF T B0 K BRI AT 9 A4 22 348 Jo 7K P R 52
[]. "FEZy2E2%E, 2018, 53(15): 1280-1284.

Cao L H, Qiao J Y, Huang H Y, et al. PI3K-AKT signaling
activation and icariin: The potential effects on the
perimenopausal depression-like rat model [J]. Molecules,
2019, 24(20): 3700.

Hebert L E, Scherr P A, Bienias J L, et al. Alzheimer



FEBHEFEIH 2023FE4H A 4 B e A&

Drugs & Clinic

\ol. 38 No.4 April 2023 + 993 -

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

disease in the US population: Prevalence estimates using
the 2000 census [J]. Arch Neurol, 2003, 60(8): 1119-1122.
Behl C, Ziegler C. Beyond amyloid-widening the view on
Alzheimer's disease [J]. J Neurochem, 2017, 143(4): 394-
395.

Zhang L, Shen C, Chu J, et al. Icariin decreases the
expression of APP and BACE-1 and reduces the p-
amyloid burden in an APP transgenic mouse model of
Alzheimer's disease [J]. Int J Biol Sci, 2014, 10(2): 181-
191.

Li F, Dong H X, Gong Q H, et al. Icariin decreases both
APP and AB levels and increases neurogenesis in the brain
of Tg2576 mice [J]. Neuroscience, 2015, 304: 29- 35.
Zeng K W, Ko H, Yang H O, et al. Icariin attenuates B-
amyloid-induced neurotoxicity by inhibition of tau protein
hyperphosphorylation in PC12 cells [J]. Neuropharmacology,
2010, 59(6): 542-550.

A%, BEFEFIERN AD £ SH-SY5Y 40 p-Tau.
GSK-3p J¢ PP2A FKiL/ACTZMEIHFT [D]. 3 X: it
SCEERERAE, 2019.

TRE. R S P A T Be ALY APP/
PS1/Tau =#:FF AD BN P& IRIPER [D].
WS CEERERE, 2019.

He X L, Zhou W Q, Bi M G, et al. Neuroprotective effects
of icariin on memory impairment and neurochemical deficits
in senescence-accelerated mouse prone 8 (SAMP8) mice [J].
Brain Res, 2010, 1334: 73-83.

Nie J, Luo Y, Huang X N, et al. Icariin inhibits beta-
amyloid peptide segment 25-35 induced expression of
beta-secretase in rat hippocampus [J]. Eur J Pharmacol,
2010, 626(2-3): 213-218.

Ma D, Zhao L, Zhang L, et al. Icariin promotes survival,
proliferation, and differentiation of neural stem cells in
vitro and in a rat model of Alzheimer's disease [J]. Stem
Cells Int, 2021, 2021: 9974625.

IR, T, BRBREN, A VT PUEZ AL
L SAMP10 %% >J1d 12 58 77 LA Ze IG5 e 2 i 1L 1 5
[B. FEFZEAE, 2012, 37(14): 2117-2121.

Sheng C, Xu P, Zhou K, et al. Icariin attenuates synaptic
and cognitive deficits in an AB(1-42)-induced rat model of
Alzheimer's disease [J]. Biomed Res Int, 2017, 2017:
7464872.

LuQ, Zhu H, Liu X etal. Icariin sustains the proliferation and
differentiation of AP(25-35)-treated hippocampal neural
stem cells via the BDNF-TrkB-ERK/Akt signaling
pathway [J]. Neurol Res, 2020, 42(11): 936-945.

Tang C, Liu X, Zhu H, et al. Antagonizing effect of icaritin
on apoptosis and injury of hippocampal neurocytes induced

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

by amyloid beta via GR/BDNF signaling pathway [J]. J
Recept Signal Transduct Res, 2020, 40(6): 550-559.
Caspers J, Rubbert C, Eickhoff S B, et al. Within- and
across-network alterations of the sensorimotor network in
Parkinson's disease [J]. Neuroradiology, 2021, 63(12):
2073-2085.

Tansey M G, Mccoy M K, Frank-Cannon T C.
Neuroinflammatory mechanisms in Parkinson's disease:
Potential environmental triggers, pathways, and targets for
early therapeutic intervention [J]. Exp Neurol, 2007,
208(1): 1-25.

Ren M, Guo Y, Wei X, et al. TREM2 overexpression
attenuates neuroinflammation and protects dopaminergic
neurons in experimental models of Parkinson's disease [J].
Exp Neurol, 2018, 302: 205-213.

Campolo M, Paterniti |, Siracusa R, et al. TLR4 absence
reduces neuroinflammation and inflammasome activation
in Parkinson's diseases in vivo model [J]. Brain Behav
Immun, 2019, 76: 236-247.

LWHF. BrET EFERIEY GPER M IGF-1R )
/N J5 A0 0 S IS DR 2 B Ji BE A 422 T 1 S SR
Jt [D]. F & FHHKF, 2017

Zhang B, Wang G, He J, et al. Icariin attenuates
neuroinflammation and exerts dopamine neuroprotection
via an Nrf2-dependent manner [J]. J Neuroinflammation,
2019, 16(1): 92.

LuD S, Chen C, Zheng Y X, et al. Combination treatment
of icariin and L-DOPA against 6-OHDA- lesioned
dopamine neurotoxicity [J]. Front Mol Neurosci, 2018, 11:
155.

Devi L, Raghavendran V, Prabhu B M, et al. Mitochondrial
import and accumulation of alpha-synuclein impair
complex | in human dopaminergic neuronal cultures and
Parkinson disease brain [J]. J Biol Chem, 2008, 283(14):
9089-9100.

Park J S, Davis R L, Sue C M. Mitochondrial dysfunction
in Parkinson's disease: New mechanistic insights and
therapeutic perspectives [J]. Curr Neurol Neurosci Rep,
2018, 18(5): 21.

Ryan S D, Dolatabadi N, Chan S F, et al. Isogenic human
iPSC Parkinson's model shows nitrosative stress-induced
dysfunction in MEF2-PGCla transcription [J]. Cell, 2013,
155(6): 1351-1364.

Stafa K, Tsika E, Moser R, et al. Functional interaction of
Parkinson's disease-associated LRRK2 with members of
the dynamin GTPase superfamily [J]. Hum Mol Genet,
2014, 23(8): 2055-2077.

Wang W, Wang X, Fujioka H, et al. Parkinson's disease-



- 994 -

FEBEFE LY 2023F4H

ARt bl

Drugs & Clinic \ol. 38 No.4 April 2023

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

(53]

associated mutant VPS35 causes mitochondrial dysfunction
by recycling DLP1 complexes [J]. Nat Med, 2016, 22(1):
54-63.

Aras S, Bai M, Lee I, et al. MNRRL1 (formerly CHCHD?2)
is a bi-organellar regulator of mitochondrial metabolism
[J]. Mitochondrion, 2015, 20: 43-51.

JEVHZ. R 3 X e R T 375 3 P R B IG 8 E  457 5 P
B e AR R B OR 9 AE A [D]. 3 3 3 SCER 2 e,
2017.

EHE FEFEEFEEEGE SIRT3 LMk &1k
1035 PR ek 2t R B 15 5 1 2 e e 2 e i 4 [D]
S 8 SRR, 2020.

Zeng R, Zhou Q, Zhang W, et al. Icariin-mediated
activation of autophagy confers protective effect on
rotenone induced neurotoxicity in vivo and in vitro [J].
Toxicol Rep, 2019, 6: 637-644.

Thrift A G, Dewey H M, Macdonell R A, et al. Incidence
of the major stroke subtypes: Initial findings from the
North East Melbourne stroke incidence study (NEMESIS)
[J]. Stroke, 2001, 32(8): 1732-1738.

Zhu T, Wang L, Wang L P, et al. Therapeutic targets of
neuroprotection and neurorestoration in ischemic stroke:
Applications for natural compounds from medicinal herbs
[J]. Biomed Pharmacother, 2022, 148: 112719.

Zheng J, Liao Y, Xu Y, et al. Icariin attenuates ischaemic
stroke through suppressing inflammation mediated by
endoplasmic reticulum stress signalling pathway in rats
[J]. Clin Exp Pharmacol Physiol, 2022, 49(7): 719-730.
Wu C T, Chen M C, Liu S H, et al. Bioactive flavonoids
icaritin and icariin protect against cerebral ischemia-
reperfusion- associated apoptosis and extracellular matrix
accumulation in an ischemic stroke mouse model [J].
Biomedicines, 2021, 9(11): 1719.

Dai M, Chen B, Wang X, et al. Icariin enhance mild
hypothermia-induced neuroprotection via inhibiting the
activation of NF-«xB in experimental ischemic stroke [J].
Metab Brain Dis, 2021, 36(7): 1779-1790.

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

Xiong D, Deng Y, Huang B, et al. Icariin attenuates
cerebral ischemia-reperfusion injury through inhibition of
inflammatory response mediated by NF-xB, PPARa and
PPARY in rats [J]. Int Immunopharmacol, 2016, 30: 157-
162.

Liu D, Ye Y, Xu L, et al. Icariin and mesenchymal stem
cells synergistically promote angiogenesis and neurogenesis
after cerebral ischemia via PI3K and ERK1/2 pathways [J].
Biomed Pharmacother, 2018, 108: 663-669.
ZhuHR,Wang Z Y, Zhu X L, et al. Icariin protects against
brain injury by enhancing SIRT1-dependent PGC-1alpha
expression in experimental stroke [J1.
Neuropharmacology, 2010, 59(1-2): 70-76.

Théne J, Linker R A. Laquinimod in the treatment of
multiple sclerosis: Areview of the data so far [J]. Drug Des
Devel Ther, 2016, 10: 1111-1118.

Fox R J, Bacon T E, Chamot E, et al. Prevalence of
multiple sclerosis symptoms across lifespan: Data from the
NARCOMS Registry [J]. Neurodegener Dis Manag, 2015,
5(6 Suppl): 3-10.

Zhang Y, Yin L, Zheng N, et al. Icariin enhances remyelination
process after acute demyelination induced by cuprizone
exposure [J]. Brain Res Bull, 2017, 130: 180-187.
FHE. BFEETN L RV £% PBMC ER mRNA
FIE R SRR TR [D]. T TR Z%Px, 2015.
BRK WS, VR BARXT CPZ 5 51 CNS L BEH /N LA
MR E R LR BT ST [D]. KJE: (hvEhEEZ
K2, 2021,

Shen R, Deng W, Li C, et al. A natural flavonoid glucoside
inhibits Thl and Thl7 cell differentiation and
ameliorates experimental autoimmune encephalomyelitis [J].
Int Immunopharmacol, 2015, 24(2): 224-231.

Cong H, Zhang M, Chang H, et al. Icariin ameliorates the

icariin

progression of experimental autoimmune encephalomyelitis
by down-regulating the major inflammatory signal pathways
in a mouse relapse-remission model of multiple sclerosis
[J]. Eur J Pharmacol, 2020, 885: 173523.

[Fiemit M¥E]



