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Abstract: Curcumin, a small molecular plant acidic polyphenol, is the main active ingredient in Curcumae Longae Rhizoma. In this
paper, we review the biological mechanisms of curcumin in the treatment of central nervous system diseases. First of all, it can inhibit
the synthesis and accumulation of B-amyloid protein, regulate insulin signal pathway, so as to improve the spatial learning and memory
ability of Alzheimer’s disease brains. Second, it also can inhibit the astrocytes proliferation and restrain the injury of moreover, it has
the function of anti-epilepsy by influencing the expression of the immediate early genes, inhibiting mTORC]1 pathway, recovering the
inhibitory function of hippocampus on HPA axis for anti-depression, reducing neuropathic pain by decreasing INK/MCP-1 pathway,
evaluating the functional recovery of nerve tissue by modulating oncogene, inhibiting Hh pathway, preventing the invasion,
transmission, and proliferation of tumor cells; At last, it has neuroprotective effect, such as anti-inflammation or alleviating vasogenic
brain edema. Curcumin, as a potential drug for the treatment of central nervous system diseases, has wide prospects on explosion and
application because of its significant curative effect with little side effect. But it still needs more research on its molecular mechanism of
signal network and advanced preparation technique to promote its bioavailability and development of new dosage forms.
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F:3% Curcuma longa L. NZEF} (Zingiberaceae)
ZW)E Curcuma L. 1HY), THARZERTANZ, F~
THE. B, HAZEE, 28 HMEg 2,
iz (curcumin) 2 NERMEY) LB 25
AR VAL S SR ZE IR IR B — MR AR A AR,
RN FREVIRIEZEY, H 1308 CuHyO06, AH
XTI 368.37, ALIEAHIILIE 1. EFEZM
ML IR EEEAOR, SZTMEELRUK
gy, WATHR S HE R, B0 BT R K BUs
(Alzheimer’s disease, AD) i mik, (E3EE
IV 5y —, EIFE N E 42 e = Ay i
A, HR SRR A R R 2R, NN
IR T —RANEE RS AD KFEHLHIAH A
2t 7 TR B, 23 R AN AT LA REM ] AD,
EPUHRE . P PrE. iR, JURet, $igr
etk LA BRI EE (human immunodeficiency
virus, HIV). fRIMHE R EEH, HAH AR+
3B, JRAESR, PubMed HudE R _FGRINAE K2
R AHMER SO BRI 2, EW RN
BT ORAg ST B R iz —, BAT K
H5RIHATR, HAEAIRIT 2 R4 RG00mE 11245
VIIRIE T AE R RRE 22 1 32 3 AT O

HO. l l OH
H3COWOCH3
(6] 0
1 ERFUFEN

Fig.1 Structure of curcumin

1 ZEHEEX AD & HRAFIHR

AD & — MR B . L R 1) AR AT P 0
AN MEALAZ A0 T BN R D) RE RS N B AR 22
RGUBAT VRS, I PR b LA TH P51 R R I 9 R AE,
WA E MR R - AD = B2l K X 35, B
VERFEER A (amyloid B-protein, AB) FHAL5[E. 1M
WA BARmASENEYE, v CUE M bR, F
Hi-JERELE M 5 5 AR REMSE AL, IR hZ4E
BE (senile plaques, SP) /AR &k Ap42 K&, A4
I EIR, LIRS A2 1IE BRIFBIR
Faseth, AEINH) AP M BEMMERY. A
B IEMFEE FFIAZ 1 (amyloid precursor protein,
APP) 7£ B BH At W R I DI RIVE R R PR AR R B AR
TERHY, ZZpE ] LUEE PR B A7 U1 H e I B2 R
B RAME] AR TP BT R, 23k KR Reh ol

AD 3% RIS AR IR EEMEAE I BiE ), i
AHRANE] AB ACEITHE, JAMK A SP TR, (HIX
e REEAIRA FORAESE . 358, AD 5B ERE
SEEYIMIE, R APP/PS1 WU FELR /N GRS
WO ZE 2K (insulin receptor, InR). fi#i5 & AE
HEKAF-52 44 (insulin-like growth factor receptor,
IGFIR) HIZIE/KF-, SR 22 0 3T 5t A i i
R S Y INT1W - A =D (2

9 Hi# AD 5 APP,,/PST1dE9 XU HE R /N R
ig KAEEZERG, WEIES CA| XM& T kK
124k, 5 AD BIALAARLE, RAREES M, Sk
INBRSERCD, HEPIESE, R RIRESGE, X
LR UGE AD /MR A 2 21268 T BIAL 2
— U SR SRR AT I PR I I (X T R A A
AT 4Emg 1 (1 (glial fibrillary acidic protein,
GFAP) I TN B2 TR J ot 4 e (R - ke e
ABrao P31 AD KR A% ez kst o
I RAFF TR B, B E 8875 % 25 (nonsteroidal
antiinflammatory drugs, NSAIDs) AEF#{K AD )&
955 R, B TS FH B R K o Ak A S BRI 512,
LR AANH] 12-+ DU B E-13- LR #h (phorbol-
12-myristate-13-acetate, PMA) 175 5 1) % 14 /)N B 4F
YN fig B 0oL SR AL B AN R SR A Y, T
H40p A E-1p (IL-1B). IL-8 I IR T-a
(TNF-a) S, Re A G 05 B A i T B v
P, HBIAE 3 R HRIE o/ BR B Al
AR T e R AR N,

2 ERZFNMIMERZMEMRR &L HILSIRF0m

LA ARBOPIRIER, 7] 280 40 i A
Fa1 IL-2 IL-6+ TNF-a 50742, A 20 R A o i
Je ] i 25 2 4 Jif [R) 86 B 73 F-1 Cintercellular cell
adhesion molecule-1, ICAM-1) HIEIE!", 7E/NR
Witk /5 6 h SAHZEEEK, 72 h J5 Mo A
RIS, X5EEREZHRDRR S THI
AR A SRS, RN, SRRt T IR
7K i, EEH] TR ERT,  HALI AT e 5 40
R4 EEAR (matrix metalloproteinase, MMP)
i o,

i I A, 4% %% % [ -7« B (nuclear transcription
factor-kB, NF-xB) H[ & FEA L =, 40K T
e IO IR ZE 5 S Tl (S S IO p N
AT A 3 S A P T A 38 T YD TS 52 AR~y (peroxisome
proliferator-activated receptor-y, PPAR-y) ik i,
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] NF-«B B, I SR8 S BT e e hig!™),
L b[Fmy, 223 M SO K 140 IL-1B8+ TNF-a.
AR E By (PGEy). NO. HEGW-2 (COX-2)
SR, TS NF-«B #M# & A Cinhibitor-x
binding protein, I-kB) MIFEME, FHAI NF-«xB 0,
Tt BT 2 2 22 78 2 DR AP I R 1L /5 o 22 2H 23 1) 2 4L
il ZRRIAAFE AT A (mitochondrial transcription
factor A, TFAM) & —FZ4ERFARiA DNA Siil&E
MIRZER A, AT ML A A A R Eh RERY), i Ik
&M 2 (uncoupling protein 2, UCP2) &E5LERiiA
WIER e s, HAMEEEEAER. F
RS2 . BRI Ca® Ak HHIZm i e Y,
E R T JR) Jeb A Sk oL - P 400 0 e 3 b, SR fL AT A
LRI, #&I0 %K R ERAR A B
B, JFEAE X 28 Bifk UCP2 F1 TFAM KA1,
W B 22 3 25 AT DL ) R R R 4 e R R A )
P AN, 3R AT BRI 414 NO A
Pibr &R A S100B 23k K, b 18 g i 1 Ao
278 37 A ¥ (brain derived neurotrophic factor,
BDNF) K JL 32 {A ) mRNA 5 & [ #EP, i
TRY I H 42

M MR (vascular dementia, VD) & Hifibi
I8 BRI 3R 3 S0 26 2340 35 1 51 AR ) — SRR &R 5
fif. O SCIORTTT, gl A . A PSUE sk
77 VR R BRI B I VD RS, SR Morris 7Kk
AU, KIMEE RN VD KR 222D Re
RIFESEEER, X 5ZHEIERMAZEEH
e FEPUSk 5] A B S YA EE (superoxide
dismutase, SOD) &M T % &N 1 (malondial-
dehyde, MDA) 7K-F-Fhimy. FEAKA A5 FE A ML
A IR AR 2 25 R A <), %6 VD ALK BRI
A2 LI T &% Bel-2 Al Bax 25 [ 33A 52 m it
—EIE, RN T E A RE A A ) I R L PR BE X A
S T R TR O AR, b i B4 T
PRIk AL SRR BIIR B2, ASGE ATl g0,
3 EEZRINWEHTREEAHILHIR S0

M4 7% (Parkinson’s disease, PD) f&—Fi
ZAENE WP E KRG, FORE MR A
i S5 2 L% (dopamine, DA) BEFNZE JTIARME I
I REERR, DA REMEE T EMHN AL, T
B IuImE A Lewy /MEEIL. BT DA &
A, SEOBET Cacetylcholine, Ach) # )51}
REAL THEXTOLH, M5l ENLRIE sh D RekEhG . i

IEPEREBURRSE . LS B AR . KB I R S S
BUEE BoR, FALRMIE. MR ISR R
G2 RNE SN U5 B B R M 4 IR R TR
B Ca™ A A UM EAE 5 PD kA&
RIEEVIRI . AT A -1 22 T N 4 KA,
il DA SRR TR B E M 27 57 R 1 1)
RIS LA S AR S L[ KA, 1E DA REFREE TRIR 1 |
BEAT VAR A ke 3 R T R RS
N 6-F2F# L2 B 1% (6-hydroxydopamine, 6-OHDA) &
Hilft) PD A, HEAPEAEKE T (nerve growth
factor, NGF) R {K7r T C(proNGF) [z 3 52 4k
(p75NTR). MZFET A F sortilin mRNA Z53KiA L
i, KRR R MR e R A s A

L F A Wi 6-OHDA L 41 MY P9 ey Bk K P i B
HIE % (reactive oxygen species, ROS) =41
TR, T 9 AR A N SR v Ak 7K T %o 4T B 3 e 4 45
B A SRR A RN, R A PR 1-F 3 -4-
#3-1,2,3,6-TU A MENE  (1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine, MPTP) #Z& )i/ F 1 GFAP
TR, 404 PD A BRI I 4E e g A, 9D i
IR . FFIEId ] NF-xB 228600, FEAR A
RG] F R IE, o B P W E SR 2
(lipopolysaccharides, LPS) 5l#Z] PD #4548 T2
(/N BROZ BRSO, PR AN M SR AL R, R
1-FJE-4 ZRFEMEnE 551 (MPPY) i 5 A& BRI
AN (SH-SY5Y) fENSRIGHAR, AIZLLHR
Ab P 5 A4 c-Jun B ER S (INKO{E 518 B
TRz e,

4 ZE|EIER &R R

T A& — Bl W R AR & RGP, &
JCrE FAA R, SLERIR . R REHILR
T e 2R, (RS S5 AN S B B Ak nT R A
AL T KNI T RE N B o HmR BRIAUR T L A%
5%, HAGIT TBCAR.

B FFIRAS (status epilepticus, SE) Z&f§—
VOB R AERFSE 30 min P b, BOELEZ OKAE HIk
R I RANERR RS . Z4EZ AR R, 2K
RO S HPUEL. TERRE 3 SR ORY S
B R IR A A K. SIS, 32K ATl
LR S A NS N, AR 2 A T, Ok
¥ SE KAE, AT e Hin I BOK SR A SN D BEREAS o
TR NG 5 B pise s I, AT DA
BT InsP3 B2 4413 ISR T8, 380 PR Joi D9 45 45 L
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A 2%, 0 I S P o I L3 S F AR SC R R 153
(DADDI53) [RIE, i c-Jun &AL e/ i1k
HEA-1 ONK/Ap-1D RAFEGE, UM Dz o
VT HASCHRARIE , 22 30 3 nT LG N R U5 K 1A R
RER,  BSCE SRIG PO K BRI AT AR, AR
R RAE MR R S, AT AR AR i
Fan] DLl E K B AT bel-2 FRL TR
bax JE[NFRIA, MifiHdlhs eE T,

S100B H A& —MIRMM B F4aHEH, FE
AIEP ISR RGN, ZEAEE
JE AR AR 0 T S A AR AR TR RRCY, R
Y AT B ARG 25 % it B30T K BT S #4276 S100B 2 H
Rk, 0 TR o A B A LR S P A AR
SHCH W B BT . A M B (posttraumatic
epilepsy, PTE) J&mlfixi45i 10 5 i W AGE, 14
Mair, WANYEFRERLEARESY 1
(mammalian target of rapamycin, mTOR complex 1,
mTORCD) /S {15 5l 75 IG5 PTE KR %
b1, FEMNSMII K PTE Sh#)ER th mTORC1 @1
Bo,  FRE B AL R 2 M RN ST 2 SR
KA, TN mTORCT #4035 W) EL AT O (11
FIPS. I FeCls [ J2vESHA T K BT & 1E, W]
FLAUL PTE B A AENLH], BIAMG A I, 2040
W, F U SBURN R A, R B
fiK PTE KRR AVESAFISELR,  $04 B ot 7 5 T8 e
AR TOA IR AL, RSN SEIGIESE, R
AT LA mTORCI {5 5 ¥ Fidi, LRy PTE K
SR L 4110,

5 EmEHRXHIBMEE & FRALE BRI

FHIAE A 22 A SR R SR A BLO BT L 1K
PERRRG Oy SR IE IR, H A BN 3 A
BEROHR S IR AAREAR, BEAE TR, A0
MLAE B3GR, HIAE 2 o H AT X —52m A
FAERRIIH W 5 2 500, RRFIZH LT KK
WAL Z AR A%, HAMAAE 5 R J A AR A 18
PIi AR KRR, & i S-F ik (5-hydroxy
tryptamine, 5-HT). ZH'E L% (norepinephrine,
NE). DA SFG AR T - k-5 _E R
#h (hypothamo-pituitary-adrenocortical axis, HPA)
I3 WA R L SOREA T JHURE ORI 15 B A% 140 T 1 e
ST S RES S TR R AR
T, BRI 8 A AL I R % 2R A 26 U
PO, BAE —EImKRITR HERZEAAAEN

AR TS A L BIE R 2 2K S5k i

18 P il AN T FRURR SIS 2R e — o 22 AT i
AL, HIRRARIE 5 NSIPARE g, K
P10 LR T BCVAITAE R A A I I T SAIRE & (1)
WU T A 0 08 RS AT AL 7 SR i 5 3
KR ARG A, 2258 3R AE 4 40 K BRL R
WK AN E], 32 EhE K mg BT, B S 0 A8 1
BRI R RS AR R MRS, RS8R
KR DLS-HTHIE, PR P E K, R
O XTHPARHAMHIE R, Ry g™, i
BRI AT HE YU P ST 5 B0 B R R KT S, B
IR BOE S L R SR AR
J IR 5 5 K BRAMAEREAT Ak, HBua A E it v]
A5 19 i S5 ARG 4% iU BDNF R ik . i BDNF-
Akt-bel2i& 4%, 4 o2 KM,

6 ZERINMERIEMERE L RLHIRIFZ 00

P EMESE (neuropathic pain, NPP) J&
HAE R 0 i VR4 35 AN D) RE R AS BT 51 R I 12 9K
Ji. N E ARG MRS R EL
BN, FRERINE KM Wl s, &
W . AR TR, ZE R AR R
AL B PP 2218 1 He 18 ME 4 17 (chronic constriction
injury, CCD IR s BONHUMIE A, 7T T
FhEE A RME BN T 2R RE,
KER CCI TS50 NP,

BE PR 7 #2295 B PE & 9 (diabetic neuropathic
pain, DNP) J&¥H R — P WL o481t f &iE, e
e RS R ST . SCIRAE FUIESE, £
A LY DNP 2R, RIPEHET /i TNF-a /K-
B, HSTBET A, AR EEERA
IR, fl&£E R QAR KILANHIERE
( self nano emulsifying drug delivery system ,
SNEDDS), # i 2 4046 0, 2238 %
B2 2 BUBEPRIE KB DNP ML AT 58y 8 #0 i) 15
BEANE AR M2 10 78 H-1 Cactivator protein 1,
AP-1) 5 NF-xB #5607, 0] JERE R 1R85, Al
4 i1k & F1-1 (monocyte chemotactic protein-1,
MCP-1) B, MR INK/MCP-1 {5 53l
e G oh el
7 ZERINME RGINE L TRHLEIR R0

PRI PR (neuroblastoma) SAA 43 dbPERTIE
IR TR RAT R EEAL, TR ZE, 5 F
AEER I 25%~35%. W70 RIZE B Z NP LRGN
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Uil QR R I N 3¢ SRt eSS N ]

FEFERR LR A FRIA, I ] NF-«B 305 55

IR 22 SR, T REER R 145 (E 5T,

VMR T, PRI SH-SYSY 4 R4 AR 1

T, WA RIKEERN, AR 28R

B, T LA s BRI R e B i R
100 2 S R 2 PR R 2 RGBS L TR R

SRR MR R, T R 50%~60%,  H AT

I ARAGTT 254 B K, 1 rh 24 R AR R 22 A

TERFFAB) 2 K3E. MMP |2 2 58RI

RIFREIRE, KA RBERIME, RSN 2

TR A AR PR U251, UST 4L # A

2%, TFREMLEHI NI T MR 40N MMP-2

MMP-9 [{J%ILP2, it caspase RIS, HS

NPT . Hedgehog (Hh) 15 5 18 4% 5 9 40 ffa (1 7~

FERRZE R RE J B UIAR G, ST LlEd T

U Hh {5 53l P E E %2> (Shhy Smo. GLII)

mRNA K8 [HRIEAKT, i GLIT F i A1 t%

[l > FL S AR ARSI R g g A, HOA

A B IR R BRI . DR, A kB R O

— PR AT BEHE N I R S P o

8 4B
eSS i o R VI L S D N R

Ji R 2 T3 AR AT/ o 200 L 8 E S L, 35 o g

B RE IR e T ARG T S TR, (e

HAYRBESE. LWFRE G HAbLE S K

LA TR LR AR, AT B2 Sk

WA FURATIRAINS s S AR . Seitl

TR H Y 0T AR R OB R R . B2,
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