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Research progress on neuropsychopharmacologic effects of oleanolic acid and
ursolic acid
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Abstract: Oleanolic acid and ursolic acid belong to pentacyclic triterpenoid carboxylic acid, and are isomers yet. Their pharmacologic
effects are full alike. Oleanolic acid and ursolic acid have the effects of anti-oxidation, anti-inflammation, immune regulation,
antitumor, antimicrobe, hepatoprotection, antidiabetes, lipidemic regulation, anti-obesity, and anti-atherosclerosis. In this paper, the
literature data on neuropsychopharmacologic effects of oleanolic acid and ursolic acid in neuroprotection, antinociception, anti-anxiety,

anti-schizophrenia, antidepression, improvement of study and memory, etc. are reviewed, so as to provide the basis for the research and

development of the prevention and treatment for Alzheimer’s disease, Parkinson disease, and depression.

Key words: oleanolic acid; ursolic acid; neuropsychopharmacology; neuroprotection; analgesia; anti-psychataxia; cognitive impairment

FIEURER (oleanolic acid) FIAESRR Cursolic
acid) [AlJE T =i G, e XGER 77
Fafk, D2 BEAE R LA R B CUE SE SR 3R IR
FIRE A AP B IR, PUILRE. iz
ok R 2 A U, A S oA P A B
2y, ARMEEAIE N KA RS 5 I RAE,
IR X PR DR e RIS FRIE AR
NEWALLs, JUH IR Z KWl O &N,
AP ZRE SR QS E AR ROR . A AR S R
PRI, 1M H AR Z 2R, mERIE AR
BTG E ARG IR 258 . SRR AN A R
R T IE R PR 255 ME B P22 R G RIES
CA K& SER T 70U ISR RN A R IR A&
TR ER o ASCERIR TR IR AN 8 IR R #4241

s HHA: 2015-05-04

M. B PUBMIICH . 0824 S0 S 2k
BT I BT URE RS, S OR IR AN RIR PG &
CEPRIR AR R AR IE IR A SR

1 X EAREHEHEaRRP

B UEMFEIL. HAEMAA. BER. 6- L
NS5 A AR AR, Ae B P 40 i 5 |
E AP TCI TP Dy RERRlG . IR TR AN R
PR 0T IX e i 28 753 2% 5 | 11 25 A4 P 28 2 B 5 R O
FHEH.

1.1 Xin B MR REH 1%

PC12 45 F K bl i S5 5% 40 e, k2235
PR, B2 EhRerh Rt w2 fEmE
HMIARSMETY, YR ORI A OR3P 258 . S5
RIR (20, 40, 80 mg/L) FiALHE PC12 g, wnIk

TEEEN: KR (1946—), WFFLGL, W7 25 258, Tel: (021)68928846 E-mail: zhmf my@126.com



“¥#isdeat % Drug Evaluation Research 35 383% #5H 2015410 A -571 -

FEARDCHO BT B e AR S IR I A M ST, 2
5 PC12 4IMUAFiE 2, FARANMRIAT 2, X Pl
PRI VEHT AT BES 55 R IR R T T2 Y bel2
i, FEIE TSR bax FIA A K. Hong 25HR
TERE R 0.5~125 pmol/L ¥ & AH 2K (14 B v # AT
JIK55 PC12 4l 7= A= 35 4, AT iks> DNA e
Mg T, elEa ] FyEEs ERK1/2, p38
MOINK Ak, FHAFZ A -xB (NFxB) ] p65
WA AZ S, F0] B UER RIS S PC12 4R
RFE AR R AT AL N2, BB R
FeNi AT, Wilkinson 2536 Ak SR EHME B Tk
FEITKEG /N2 B ST 4 W 45 4 A Pk S AR .
Fik N CD36 (1 A R0 A M, R ILRE
P A JSEAH DG H BEL i B VE M AEITR 5 FE 32 4k CD36 45 &,
WREEHI A 20 pumol/L IS AEHIIE BIWEAE, S K2
H 64%, NN RE R IR LB B IR RIS CD36
ghty, AT A A I R R R A A
T LT A 22 A P 2
1.2 WHgSEAsEmast

Yu 25PN R % 0.05~2 mg/L 385 2L B
PR A A A 28 DR RO AU A A i R 4 S i
AL, S A S HEI-OCT Wr it 4
Jfl. Rong 25" MEIEFERE 1. 10 pmol/L ] X4t
ARSI PC12 41, RINN B FEARTLIR I
SURRETE RO TN AT, AT R A S LA
BE BRI Sl B S S AL B M . IR B B e
HKSE, Wi PC12 A7 TS % . Cho 211
R T IR R Sk e B aok AR A ST e A T P 4 T
TR PE RGP AUV E G A A A5 5 K R
Z G,
1.3 Wi &aR. -REZ BRpmIESH

YRR R RAEARIKE (5~15 pmol/L) W XFHisy
N RN IR AR X AN 47 A SN WA R T S R
SR SRR A NN, RESRRAE 0.5, 1
mmol/L A & e i 5t 2 6 Bt 2 Ak Ak KCL T
KRR Bz A 22 N M P 5 3 IR B, AR R
KB, ORY PRGN L G 52 Xty MR 2 EE I
21314 o/ [\ P21 5 850 3L 1,104 100 pmol/L
HHEXT P IR 5 T K R T P o 2 1B g ok
4% o

Ndlovu 25U SHRIEAGIHKIE 6-F25E % T TAL B
B PC12 40 HLA TSR R E T, et
W 6-F2FE L IR TE . SRR IR B SR IX

FhUE SRR, —2 4w PC12 A A7
R BRI R IR BARSLEG B ORST U IRA E
RSP, pr, P B Em eIk, T4
ARG IR S A 055, =R
EF .
2 PEERFN R IR 15 B4R P

HE AR B ) S0 0 7S 5 IR R AR SR 6 ke fi
P Pk fe2ErE (D-2EFURE. LA, A4S
) AR g i A BT R
2.1 XPERINMESE AR 5 B9 AR IP

TG ig FFIURER 25 50 mg/kg Al & IEK 45
FLAUMFTE S kIS B IR ot R K o
) A E N A R B2 T YNNI Y R A 1 A
BAARG B At Ji 2H 2R P 7 /KO RN B SR Ak 4k
B A PEH B el s v L ST HRGE B
AE IR RS T K b Bl K P 28 /N BRI s iR O3k
DR EEZEARRR S M ik S S B, A gl i 7 i 26
ZUZ LR 2 AR 2 (Nrf2) ik, )
TR PEN IR PR K24k 4 (TLR4). NF-xB K&,
7 A8 SRR R B L R Nef2™ I B 6 K o 0 ik 1A
FEME MBI A ORPAE T, 8 RE R R e I W
Nrf2 FIHH] TLR4 8 i =L raa b Rt RAEH, &
I A 4 G T el A

Zhang 25U PMh AR E AR GLRIE R I0H] TLR4 A
SRS S, B0 TLRA. 40 Al Bh B 20 114
NF-kB. p65. F/r% (IL) -1B. IL-6. JHI8IRBEA
T HAEM AR S BN T 4R R -9 Rk,
R R B AR A KT R I O A RO, gk
A ST P e DO JEI A A R P 7 0 P 4 7k
I ERESZAR . AP T RIARZERER) o $R7F
RERANRE FRRAT DAt R i XUV E R o
2.2 XHEEFE MR B9 RIP

D-FFLBE VG TR, AR A B
PRI GRE N, 7] SEh AR bE. 25/ 70 d &
0.05%-~ 0.1%- 0.2% 55 HURRR kL, BEFIFAH S
HoTBt D=1 FUBE R/ BUIK 2 B H oS 4 A i
R AE A . AR IA B, N
PRI TR SR 2 RS K ST v, R Bt D-~F- FLb%
P2 I P P WO S M TR R TR . DU S L
B2 (pentosidine). R LM Z IR/ T, HAEHNH]
D-F-FL 0 i NF-xB p65. Bax. WAk 1 2F Bt K A< Jif
(caspase) -3 FIAFNEME, i Bel-2 &i&, =4t
AT AR IR, Lu 2RV RE St R



-572 - “¥#isdeat % Drug Evaluation Research 35 383% #5H 2015410 A

D-V-FLBE5 5/ U7, FRAR D-2P 3L =i/
B0 P R R SRS 4 7= (AGEs) 15 E
SUREE L BRIBEZK T S 4] AGE 52 AR IAFI NF-«B
p65 B S, XPt D-F-FUHE E s AR — A A S
B PEALRG-2 ik, BRAC IL-1B. IL-6 FOME IR
R T, b BT Al B RN GE A IR /N 28 i T 4
Wk, FHIeh I T e e B I f CD11b Kk,
M D=1 FURE 5 2 (10 /N BUAT A BRhG . /R AR
AE IR W i 3] AGES/AGE 2 44/NF-xB i % 4
s XTHT D-FFURE 5 E N SE R N, 7 AR e AR
YER

Sarkar 2GR IE L K RELE ig KRR 5
mg/kg PN HURALEN S | I A A N i 1,
LAY SR AR ThRE S, B SR
SRR A NG SERR 4 AN DX R
Bk PR IR DNAL RNA & DU AR K i
Wy CERG. JREE AN, HZURAN) TR,
BRI 2 R I A R IR AL B (AST). WA
PRE LRSI (ALT) WEVETF & DR . JiE
AERA —HANWEUKFH AR A mEE~ e, JF
e A A B A . T A
IS E ARG W H R i Sk i R 45 ok
Ao SRR AR RE TS oG P i 4 S A 5 |
AEQ IR Bl SR MR 4, 0 o 228 J i 4 vt 12
S P A B A 22 R, B s 2 A A7 e
jj[23]0
2.3 MR MERRIR G R R P

SRR A5 R B R (EAE) JE Rk
BEREAR TG, B8 G I N S48 5 L P e 22 J i s 4
M i R R S LR T 45 R, AT E M AN Z
RIS . SRR AR R AR
R e FIM . Martin 25044 58 55 U % 2 1
Sk 7 1 o R B A AR ER, BHL 98 M N e A A
MRS, 5% EAE Wifd. FHURR /D> EAE
ANER R R (i, RIS A BE T Th 41 i ]
T, BT Thl A1 Th17 4088 7K F. FFEUR
Pt 0 e B8 18 M B A 2 1 S M AR B o b
SEIG I R I IR o o BH #F ERK A1 rS6 MR 1L,
N o A0 B B4 T A e T R JOBE A A
Xu 2PN fil SR 2 i 1 B RORrt 25 1
hiig, MR R E IR E L Thl7 40
IL-17 %Kik, k3% EAE Jft. Liu ZEPNREL A
PR /N A ip RESRIR 2.5, 5+ 10 mg/kg, Hf

F A G H R ESZ F AR B 28 1K) S100 mRNA i
HIFRIE, AT R EHE, (it
M2 A o L AP TR I R R B SRR A8 s 22
AR PC12D 41 B ) e S8 i A K o $ 7R 5%
R IR AR AT E B BRI . 28 A
G B ME R AR P o
3 {AEFNEERR
31 #HRE

Park 2%%1 Vasconcelos 25 HiF S5 BUR IR B AT
BURER . a7 ig R 1. 5. 10 mg/kg 7]
T AH DG HO I IS R 5 | A PR AR S N, BRI N R 22
D1 he FIER A REAE R S P . B
PR B AR JECTE S I TR 26 2 AH AT [ MR R o i) 32
EFEPIRI G 5-F2 U2 RS LR e 22 M ]
EUEE Py N i0Ea= ST (S PR EN = g o5 L X vt
B 7 BRI, S8R R 1 B A
iR RSB U Y N T LY i1 STt

Maia 255925 /N B ig FFEUR IR 104304100 mg/kg
B R 5 R N, FIE A
53%- 68.5%- 36.6%. 1ZFFEINEAE T ahisEE (i)
FSZAFEHIHD . LAFER (— A G 58
FEIANE (Karp HIERHA D) FACEERTXS BT, (HA
WETFE (-5 EREZAEESOD b, #En5%
SRR ] B o IR R AR i R — AR AR
W R T I K arp 28 38 2 HLH = A B /E FH » Nam
AEDUSRIN Tk 5550 R 198 S 308 3k LY I I 32 A WL A7 8
T (TRPVD) T B0 EH, RS IAE 90 pmol/L
PO TE FE VR AIHIES] (61.4£8.0) %.

AE SRR R FEAT B 1P P77, Kosuge 4517
25 /N ig BE R 100 mg/kg 5K sc 50 mg/kg #BRE B2
/DR 5 | B AR IR B, IR 5308 31%.
34%. RERMRL AR/ RS SIS 2 AR 2 IR
>, Taviano 25PYHRE ig AE SRR 2.3 mg/kg Al
IR 5 | R IR S N, AH BRI T B VR
FEN 20 mg/kg A I HE K ARG 1% S Y.
R, g T pE R R I B E ] . RE AR IR
ip FTUE /D /N BRSO ) EDso 4 2 mg/kg, BURAE
ot T XSS R (EDso k) 11.56 mg/kg). RERIR 2
mg/kg IN0S /N BRSPS TRPV 1 S2 AR 751 B
FuRp IR B R . A EAS R
KA A R MRS T, RE MR B 1Y) EDs
T 44 mg/kg, RERTRIM ULV ERAE A2 a0 %
B SV e L-ASZ IR, AH a9 ]k S



“¥#isdeat % Drug Evaluation Research 35 383% #5H 2015410 A -573 -

TR EML R ODQ Fridify, #—4A A A A H M
TR LR RS S TG . BRI TSR T o 77 2 i
SRR IZ-1A ZARFEPUR] WAY 100636 Jirilig, 17
AE LR I RS HT TRPVI 24K, 42 S BiEms 19 1
(cGMP) JK Vi AU VR T, £ FA5R0Z5 /)
B, ip RESRIRANK AR A 13.5. 18 mg/kg IES: 3 d,
X TR 51 IR A A e N I BRI R 2 4y i R
55.05%- 63.44%, FEKCHERIE /S FUTR L W AR IR I
FEfE 1.5 h DLbs wf#)iE (9~18 mg/kg) AR
/> HRYE: (1)) LA SRR 2 R s N I B, Hl Tkt
RV IRI S 2 AT 28 Ik 2 B N A 2, 6585 1 A
(A2 P PO S S AN B S, N SRR R AN
FESRIR PR AE R CgaEmtY, BrLEE NN T
SR R R B SR R e A i 22 P O AT R M DR A
Jlo Deciga-Campos 207 FH 34 B 40 Wik K L
AE LR 5 W ST TR I B A AR I, T RS S5 1
X B B ARG N . A8 SRR L ih 5 2 R B
JAE RSP, BTS2 AAs PRI ah i A e i 4%
RER IR 5 i 5 2 2 [ s HT/EH .
32 iEE

2 /N ig REIRTR 2.3 mg/kg Rl /NER R TE
By RPUMES R R EORPE TR P, 5 il o 2 gk
s BRI 5T . A5 A K B R IR AR 1 T
A i 5 L 1 R LR 325 K B ) — Ak
FACEA BN, 4N ig U 5~40 mg/kg T
$ 58 EL LL 2R R R A 0,
4 JABEHERE
4.1 IMEE

T /N BB B A R0 AN e 2 R TR K
L ig FIRME 5~40 mg/kg A PRI, R IYM:
RBEH HATA B E T, SRR R A 3
1k *H-R015-1788 15 y-2 0 | -2k R A2k &
Wgity, ARG P HRY PG VES -2 T IR
RAEZRE ML, R HRBA LR R
S AN, (SR R R R SR R AT y- 2 I
TR RS, R SRRt BT IR AR
VEFY, BT LAHE S AT R B T -2 T R I 4
AR, AR -2 T AU B AE R
42 MFEHORIE

MK-801 & N-HHE-d-RA 2 (NMDA) Zfk
FEHOR, TSN BRI ZUEREAT N . Park 2%
HRIE T BUR R AT PR MK-801 513/ L 7 5
™3R5, 76 75 TR S ARG T 5 R e A £t

SRANFE I H ok b AP, (HAEXGE MK-801 55
(R AR R R O o FE BT AR UG S R
PR ] 30 i MK-801 A s Al R PR il i i o, A
A S i g MK-801 XU G S 301 (Akt
A1 GSK-3B) MR KT IEH A . $Em7r BUR R
A VRIS ZLEE P P MEREIR . I AR A
WIS F |1 TR FIAARALE .
43 HNED

Yi 2G4 7 d B 14 d TS ig FEUR
g 10 20+ 40 mg/kg # g LE KA vk /N AN
BNIAEARIN, gk /N AN ] BT SRR R
/N BRI P 12 BRI (18 i 50 A 8 7 R 1 5-
PR, BAK 5-FmI0 SRR/ SR (i LU e, 2
i S EIREAKE, A2 K,
IR SRR BT E FIALEL AT 58 5 I J vk ph s
TR TP sl RHE RIREMIIEEE L.
Fajemiroye %51 R 18830 VKR B v A B HER B
ABIESE ig FFHURIR 5~20 mg/kg B PLIIARIE
FH AT i i X S R P 4 B TR R K
A 5-FEE -1, Z A H5 Pl NAN-190 .
WAY 100635, o-FI-p-BE AR, p-# AR N2 T,
WIR IR T 1 55 55 O IR BT VE T ax gl i
THE T _LIRWEUE I AT

Machado 25! | Colla 21925 /N, ig AE IR
10 mg/kg fE4H 58 o0 WA 50 I AN B I R], - 1
5 ig YT 10 mg/kg 2. AIPKEE 1 mg/kg 41, 2k
] 10 mg/kg ZHAHY o /R B BT AR 1
W M 2 IR RS . AE IR MR, 1E ig
0.01. 0.1 mg/kg 75 I il BE4A K P2 B 50 I (1A
BIE]. 2 B D1 24555051 SCH23390, £ ML
D2 ZARFEFUAIEF DA p-H AR AR o- 1 H-p-
1% 22 1R 1S e R e BB SR IR 4 R B R /DN BRI AN B I
6], AN A5 i B V- I -d- R AR BT bt HE
B IRE R (0.001 mg/kg) RERER 46 A S
[ F Al B Ok R R 2 1% D1 32 AR5
SKF38393. % [MJik D2 SZ ARSI Fhrdnfe, 2 [
i/ 2% I i 2 0L EE B A A1 5] e AR AR P YT
BB PG YT TR, (HOR U B MK-801 JIT 3
5o $eon R AR BTIIAR A FH v] R s 2
NEReM A RGN T, HPUHIALE AT Beicws 2 5-
FElee. AHY ERRERAE RS, HE5RER
RERIFT  REAIE RGTE K. BERRIIPTINER/E R HL
il IR R IR AR o SR R A RE R



_574 - “¥#isdeat % Drug Evaluation Research 35 383% #5H 2015410 A

TE P A0 AIS 771) 5t B B AN 52 /N BRI RS Bl RER 5 T
P, PROR SR AR AN AR SR (KA A5 T AT
A PR o
5 MEFINLI

CLA A B USRI T R AR (RIBT R %
HEERIRD (PR EBORIN 7o IRBRERE T RIES 9
b 24k /Nl (SAMPS) 28 d #4E ig FFIR
2 50 mg/kg, AR MELIEITCARNE, BRI
Th N e R A A A B (1 R RN 2 2541 JERIERIE,
MR B Ve FEIIE i, r= R B v iR e .
TEXT B AR A0 22 40 M ORA 1) 215 v m A 55 3R IR
FRE SRR IR 7E umol/L 2wt RE LRI 4R 41 il S 18 B
TEMFEIEDT 3 o Youn 211 56 RE SR I4 nT LA ki
PEVEINT B-23 1B A o3 WA AN HAth 22 500
OB E AN BEE AN, AR A S
IR B VERFEIR, = AEBR R ER

D-P-FURE & —Fhn] LU | 2 i & B )
Jo FEERER RN AE LR AEXTPT D-2F-FUHE 5 1 /N B
B (AT 2.2 643 ). Lu Z5EHHRAE A8 5% 20
RN U TP AR ACER - GAP43 KF B
bl GEBEACEACES . LAl S kT
FALYING . BBEH O EE T, FIHPEPER A
fig-3 Sk, BE W DR S DRI/ B2 242
BREAG o 00T IR TH I R LRk T e /N FRUA
HIER R o RE AR I It 8 0 v B R AL R o 1 /N BT
b [ 1 B (Akt BERRILEI SRR -01 5
WOy, DR LR hBEAT A N AR

JIELJRE: 5 362 (1 DA R g i e i 98 SR 5 SR 48 i A
SR S R HCPTS T . FREUR R A RE R L
GRS BB PR S A HUIR AR P, Lu 20D
K F Morris 24 £ 2 FBE 5670 0 RE TR Wl 25 0l
S M v MR TRDRFE e/ L) 2% 212 By, Ak fE
P 2 30 Tok A P T Y . NF-xB il R 1
-B/NF-kB /- F I RNE(E 55 3 WRBR #E 5%
SHRBENEWEVLEE-3 P/ I B/ N R TL
BPIHES (PI3K/AKt/mTOR) 3 4% DL K AR 3k 5 1)
WAZAHKREE FAIRIE, B 2 AU R o3 MEHE /N BRUF A
IR AR I RAE o

[ 8 11B-FR L S AR M A (11B-HSD1) AlKE#L
A4 A TG PR R B JTTIER ] TRIRA A A R A T 2 ()
TS . 2 FOBE R A B 48 11B-HSDI
WS R TP, B 11B-HSD1 Kk [K s A0 I
11B-HSD1 JEPER A bl NG sk IE it bARiy

CEAEAE IR, Yau SN i S % BLZ AR/
Z Pl HBdAZ sk, A 118-HSD1 ¥4 1
I 4 A7 9 e R B R ER s A P B iR
(1) &5 5 I 25 32 A4S BRI, JEA8 M oA B B2 i 2%
SRR PG, RG2S R A RE R
1% K AT AEWAE pmol/L ZoK-F- ik R4 118-HSD1
SEPERSSL B A 11-HSD1 3E Tkt 2 e A 1
20N PUEARR LS —

6 EiE

FHRBRARE R R i P tb . ugimreE
PP E T, rb AR A i g e X
22 )RR e AT S S A LIS R S
HI P 11B-HSD1 3R B JE MK . S5 3R
PR RN BB SRR I AL . P TRPV1 SZAARRIHE
i cGMP K, JFu5 KB REFN S-F2 (A i REA 4 2R
Gto FEHCRERARE SRR HAT ] y-2d 0 T R s
TEPEAER, JE ] = TR I B AR A, R
PUAEIEAE ] o S5 IBCRR R 8 SRR = i A P U o
LB TF. S-REM. EHE LIREKFULS
ELZ R D Re, AP TE .

IR S5 LR A e LR 6 HLAT 22 UL R A e
PER) PC12 4 ORIERT, X ReHgnm 2 LR
ZUIfE. KRR RGO IR R PT 1- 1 2
RHE-1,2,3,6-PU UL BE 51 RS 1 /N U S48, ML
PV R AR-3 W& Ak, ke /IS B i R T 22 L%
Repfedif, N2 M REf & o Mgk
A2 B S AR P ) 3.,4- R HOK LK, Al
A< BRI FEAT R e 15 31 0 G

AT AR S AR 42 W2, AE Tkl
PR IRFEET R AT 22 A BR T EE AN
1R Z AT R R RN 4.8%, LI S BEAE R K
T T 15 o 1] 2020 AF &4 J R K 3k F B 3 47 4R HE
S AL . L S DR . AR e S
SEF R AR R0 B AL S R IR P, st
SRR E RN X e fE s R A Bl v 1 T, I
I AT DA S5 SR IR AN R SRR £35S ik 5 P R
RANER —FEHA TR, 8 e TR T 1
REAT BT 1L Z AR R M R A, Ay S TT R T 16 2 4F
PR S LI -

S 3k
(1] TKWI%, PSR, 55 R M A A SRR (40 48 K JLpi s

AR [J]. PUEGZ2E, 2011, 8(4): 235-240.

[2]  KWIR, VRAESE. SRR RN Al LR I BN FR 9 2 B



“¥#isdeat % Drug Evaluation Research 35 383% #5H 2015410 A

-575 -

(1]

[12]

[13]

(14]

[19]

[J]. L= 2, 2010, 31(8): 347-350.

TR R, VRHERE. S5 ICR MRN8 SRR U I IR HUAE B 24
BWERBIFUERE [J]. 29PENHITSE, 2015, 38(1): 90-97.
TR, VRHESE. SEIICR AN B8R IR 58 Ik M AL Rl AL
TER [7]. LB 2y, 2014, 35(23): 73-80.

=07, M B, B & FHURRX AR25-35 e
PCI12 4 H T S HURIREGT (7], b E AR
ki, 2013, 23(8): 33-37.

Hong S Y, Jeong W S, Jun M, et al. Protective effects of
the key compounds isolated from Corui Fructus against
B-amyloid-induced neurotoxicity in PC12 cells [J].
Molecules, 2012, 17(9): 10831-10845.

Yoon J H, Youn K, Ho C T, ef al. p-Coumaric acid and
ursolic acid from Corni Fructus attenuated B-amyloid 25
—35-induced toxicity through regulation of the NF-xB
signaling pathway in PC12 cells [J]. J Agric Chem, 2014,
62(21): 4911-4916.

Wilkinson K, Boyd J D, Glicksman M, et al. A high
content drug screen identifies ursolic acid as an inhibitor
of amyloid beta protein interactions with its receptor
CD36 [J]. J Biol Chem, 2011, 286(40): 34914-34922.

Yu H H, Hur J] M, Seo S J, et al. Protective effect of
ursolic acid from Cornus officinalis on the hydrogen
peroxide-induced damage of HEI-OC1 auditory cells [J].
Am J Chin Med, 2009, 37(4): 735-746.

Rong Z T, Gong X J, Sun H B, et al. Protective effects of
oleanolic acd on cerebral ischemic damage in vivo and
H,0,-induced injury in vitro [J]. Pharm Biol, 2011, 49(1):
78-85.

Cho S O, BanJ Y, Kim J Y, et al. Anti-ischemic activities
of Aralia cordata and its active component oleanolic acid
[J]. Arch Pharm Res, 2009, 32(6): 923-932.

Shih Y H, Chein Y C, Wang J Y, et al. Ursolic acid protects
hippocampal neurons against kainate-induced excitotoxicity
in rats [J]. Neurosci Lett, 2004, 362(2): 136-140.

B SE, MR, A DA P A T R I 5E
W [J]. TEPEER 22 B, 1996, 36(1): 13-15.

FHITSE. Fura-2 96N E H 2547 087 i 22 4 i
Ca® WRIEIIARAL [J]. TEPEEE AR, 1996, 36(4): 1-3.
AN, g, whiEER, & FEHRBRN A AR
AN EAAT RIS (1], M RIEBE R 25 4R, 2007,
41(1): 13-15.

Ndlovu B C, Daniels W M, Mabandla M V. Oleanolic
acid enhances the beneficial effects of preconditioning on
PC12 cells [J]. Parkinsons Dis, 2014, 2014: 929854. Doi:
10.1155/2014/929854. 2014-11-13.

Li L, Zhang X, Cui L, et al. Ursolic acid promotes the
neuroprotection by activating Nrf2 pathway after cerebral
ischemia in mice [J]. Brain Res, 2013, 1497: 32-39.
Zhang T, Su J, Guo B, et al. Ursolic acid alleviates early
brain injury after experimental subarachnoid hemorrhage
by suppressing TLR4-mediated inflammatory pathway
[J]. Int Immunopharmacol, 2014, 23(2): 585-591.

Zhang T, Su J, Wang K, et al. Ursolic acid reduces

[20]

(21]

(22]

(23]

(24]

(23]

[26]

(27]

(28]

(29]

(31]

(32]

oxidative stress to alleviate early brain injury following
experimental subarachnoid hemorrhage [J]. Neurosci Lett,
2014, 579: 12-17.

Tsai S J, Yin M C. Anti-oxidative, anti-glycative and
anti-apoptotic effects of oleanolic acid in brain of mice
treated by D-galactose [J]. Eur J Pharmacol, 2012,
689(1/3): 81-88.

LuJ, Wu D M, Zhang Y L, et al. Ursolic acid attenuates
D-galactose-induced inflammatory response in mouse
prefrontal cortex through inhibiting AGEs/RAGE/
NF-KappaB pathway activation [J]. Cereb Cortex, 2010,
20(11): 2540-2548.

Sarkar C, Pal S, Das N, et al. Ameliorative effects of
oleanolic acid on fluoride induced metabolic and oxidative
dysfunctions in rat brain: Experimental and biochemical
studies [J]. Food Chem Toxicol, 2014, 66: 224-236.

Caltana L, Rutolo D, Nieto M L, et al. Further evidence
for the neuroprotective role of oleanolic acid in a model
of focal brain hypoxia in rats [J]. Neurochem Int, 2014,
79: 79-87.

Martin R, Hernandez M, Cordova C, et al. Natural
triterpenes modulate immune-inflammatory hallmarks to
protect against experimental autoimmune encephalo-
myelitis. Therapeutic implications for multiple sclerosis
[J]. BrJ Pharmacol, 2012, 166(5): 1708-1723.

Xu T, Wang X, Zhong B, et al. Ursolic acid suppresses
(IL-17)
antagonizing the function of RORgamma t protein [J]. J
Biol Chem, 2011, 286(26): 22707-22710.

Liu B, Liu Y, Yang G et al. Ursolic acid induces neural

interleukin-17 production by selectively

regeneration after sciatic nerve injury [J]. Neural Regen
Res, 2013, 8(27): 2510-2519.

Li Y, Ishibashi M, Satake M, et al. Sterol and triterpenoid
constituents of Verbena littoralis with NGF-potentiating
activity [J]. J Nat Prod, 2003, 66(5): 696-698.

Park S H, Sim Y B, Kang Y J, et al. Mechanisms involved
in the antinociceptive effects of orally administered
oleanolic acid in the mouse [J]. Arch Pharm Res, 2013,
36(7): 905-911.

Vasconcelos M A, Royo V A, Ferreira D S, et al. In vivo
analgesic and anti-inflammatory activities of ursolic acid
and oleanolic acid from Miconia albicans (Melastomataceae)
[J]. Z Naturforsch, 2006, 61(7/8): 477-482.

Maia J L, Lima-Junior R C, Melo C M, et al. Oleanolic
acid, a pentacyclic triterpene attenuates capsaicin-induced
nociception in mice: possible mechanisms [J]. Pharmacol
Res, 2006, 54(4): 282-286.

Nam J H, Lee D U. Inhibitory effect of oleanolic acid
from the rhizomes of Cyperus rotundus on transient
receptor potential vanilloid 1 channel [J]. Planta Med,
2015, 81(1): 20-25.

Kosuge T, Yokota M, Sugiyama K, et al. Studies on
bioactive substances in crude drugs used for arthritic
diseases in traditional Chinese medicine.lIl. Isolation and



-576 -

“¥#isdeat % Drug Evaluation Research 35 383% #5H 2015410 A

[33]

(34]

[33]

[36]

[37]

[41]

[42]

[43]

identification of anti-inflammatory and analgesic
principles from the whole herb of Pyrola rotundifolia L
[J]. Chem Pharm Bull, 1985, 33(12): 5355-5357.
Gonzalez-Trujano M E, Ventura-Martinez R, Chavez M,
et al. Spasmolytic and antinociceptive activities of ursolic
acid and acacetin identified in Agastache mexicana [J].
Planta Med, 2012, 78(8): 793-796.

Taviano N F, Miceli N, Monforte M T, et al. Ursolic acid
plays a role in Nepeta sibthorpii Bentham CNS depressing
effects [J]. Phytother Res, 2007, 21(4): 382-385.

Verano J, Gonzalez-Trujano M E, Deciga-Campos M, et
al. Ursolic acid from Agastache mexicana aerial parts
produces involving TRPV1
receptors, cGMP and a serotonergic synergism [J].
Pharmacol Biochem Behav, 2013, 110: 255-264.

O, B M, O, A RERIRAUKIR S R ER
PERIAGLSGETE [9]. LhARBE2Y, 2013, 53(29): 31-32, 35.
Deciga-Campos M, Cortes A, Pellicer F, et al.
Isobolographic analysis of the antinociceptive interaction
between ursolic acid and diclofenac or tramadol in mice
[7]. Planta Med, 2014, 80(2/3): 139-145.

A, SORIH, IR RRIR S BT BRI AR
FHXE NO, IL-1B Fl TNF-a /K PO s [J]. 0 EsEi6 5
#2243k, 2010, 16(9): 162-165.

Fajemiroye J O, Galdino P M, Florentino I F, et al.
Plurality of anxiety and depression alteration mechanism by
oleanolic acid [J]. J Psychopharmacol, 2014, 28(10): 923-934.
Ha J H, Lee K Y, Choi H C, et al. Modulation of
radioligand binding to the GABA,-benzodiazepine
receptor complex by a new component from Cyperus
rotundus [J]. Biol Pharm Bull, 2002, 25(1): 128-130.
Awad R, Muhammad A, Durst T, et al. Bioassay-guided
fractionation of lemon balm (Melissa officinalis L.) using

antinociceptive activity

an in vitro measure of GABA transaminase activity [J].
Phyother Res, 2009, 23(8): 1075-1081.

Colla A R, Rosa J] M, Cunha M P, et al. Anxiolytic-like
effects of ursolic acid in mice [J]. Eur J Pharmacol, 2015,
758: 171-176.

Park S J. Less Y, Oh H K, ef al. Oeanolic acid attenuates
MK-801-induced schizophrenia-like behaviors in mice
[J]. Neuropharmacology, 2014, 86: 49-56.

Yi L T, Li J, Liu Q, et al. Antidepressant-like effect of
oleanolic acid in mice exposed to the repeated forced
swimming test [J]. J Psychopharmacol, 3013, 27(5): 459-468.
Machado D G, Neis V B, Balen G O,
Antidepressant-like effect of ursolic acid isolated from

et al.

Rosmarinus officinalis L. in mice: evidence for the
involvement of the dopaminergic system [J]. Pharmacol
Biochem Behav, 2012, 103(2): 204-211.

Colla A R, Oliveria A, Pazini F L, et al. serotonergic and
the
antidepressant-like effect of ursolic acid in mice [J].

noradrenergic  systems are implicated in

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

(58]

[59]

Pharmacol Biochem Behav, 2014, 124: 108-116.

SRIRIK, TKRERFL, TREE, 5. FEURIRMT R LN
Bl Sh PR Te K APP/AST JERRIZIAISEm [1].
HAE2IR, 2014, 34(21): 6089-6091.

Youn K, Jun M. Inhibitory effects of key compounds
isolated from Corni Fructus on BACEI activity [J].
Phytother Res, 2012, 26(11): 1714-1718.

LuJ, Zheng Y L, Wu D M, et al. Ursolic acid ameliorates
cognition deficits and attenuates oxidative damage in the
brain of senescent mice induced by D-galactose [J].
Biochem Pharmacol, 2007, 74(7): 1078-1090.

Wu D M, Lu J, Zhang Y Q, et al. Ursolic acid improves
domoic acid-induced cognitive deficits in mice [J].
Toxicol Appl Pharmacol, 2013, 271(2): 127-136.

LuJ, Wu D M, Zheng Y L, et al. Ursolic acid improves
high fat diet-induced cognitive impairments by blocking
endoplasmic reticulum stress and IkB kinase P/nuclear
factor-kB-mediated inflammatory pathways in mice [J].
Brain Behav Immun, 2011, 25(8): 1658-1667.

Stimson R H, Andrew R, McAvoy N C, et al. Increased
whole-body and sustained liver cortisol regeneration by
11B-hydroxysteroid dehydrogenase type 1 in obese men
with type 2 diabetes provides a target for enzyme
inhibition [J]. Diabetes, 2011, 60(3): 720-725.

Wamil M, Battle J H, Turban S, et al. Novel fat
depot-specific mechanism underlie resistance to visceral
obesity and inflammation in 11B-hydroxysteroid
dehydrogenase type 1-deficient mice [J]. Diabetes, 2011,
60(4): 1158-1167.

Li G, Hernandez-Ono A, Crooke R M, et al. Effects of
antisense-mediated inhibition of 11p-hydroxysteroid
dehydrogenase type 1 on hepatic lipid metabolism [J]. J
Lipid Res, 2011, 52(5): 971-981.
Yau J L, Noble J, Seckl J R.
dehydrogenase type 1
deficits with aging by switching from glucocorticoid

11B-Hydroxysteroid
deficiency prevents memory

receptor to mineralocorticoid receptor-mediated cognitive
control [J]. J Neurosci, 2011, 31(11): 4188-4193.

Rollinger J] M, Kratschmar D V, Schuster D, et al.
inhibiting
revealed by

11beta-Hydroxysteroid dehydrogenase type 1
constituents from Eriobotrya  japonica
bioactivity-guided isolation and computational approaches
[J]. Bioorg Med Chem, 2010, 18(4): 1507-1515.

A

Antihyperglycemic and sub-chronic antidiabetic actions of

Ramirez-Espinosa Garcia-Jimenez S, et al
morolic and moronic acids, in vitro and in silico inhibition of
11B-HSD 1 [J]. Phytomedicine, 2013, 20(7): 571-576.
SRR, FHLM, SREDHT, 45, DNA SREHG B AflFRr
ORISR0 /D BRI ORI VR 7], Arp Sl
ZPN, 2014, 20(4): 215-218.

B7E, A W BURIRE BRI 5 I I A S
KR A oot 7). LigEE 2y, 2014, 35(17): 5-8.





