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Research status on anti — aging mechanism of oleanolic acid
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Abstract: Oleanolic acid ( OA), a naturally occurring pentacyclic
triterpenoid compound, is widely distributed in plants such as hawthorn
and lycium barbarum. It possesses various biological activities including
anti — inflammation, antioxidation, anti — tumor and anti — aging. In
recent years, more and more studies have shown that OA can delay the
aging process through multiple pathways, (D regulating oxidative stress
response by activating the nuclear factor erythroid 2 — related factor 2
(Nrf2 ) /antioxidant response element ( ARE) signaling 1 pathway to
enhance the activity of antioxidant enzymes, such as superoxide
dismutase (SOD) and catalase ( CAT), and reduce reactive oxygen
species ( ROS) accumulation; (@) inhibiting inflammatory - related
pathways, such as nuclear factor — kappa B ( NF — kB) and NOD - like
receptor family pyrin domain — containing 3 (NLRP3) inflammasome, to
lower the levels of pro — inflammatory factors, such as interleukin — 6
(IL —6) and tumor necrosis factor — alpha (TNF — ) ; (Bactivating the
silent mating type information regulation 2 homolog ( SIRT1) / adenosine
monophosphate — activated protein kinase ( AMPK) pathway to improve
mitochondrial function, promote autophagy, and delay cellular aging;
(@regulating the senescence — associated secretory phenotype ( SASP)
and inhibiting the tumor protein p53 (p53)/cyclin — dependent kinase
inhibitor 1A (p21) signaling pathway to reduce cell cycle arrest. This
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article reviews the multi — target anti — aging mechanism of OA and explores its potential application value, aiming to

provide theoretical basis and new ideas for anti — aging research.
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MZ— BETIRFEZREUR SR A, PiE 22y
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[F) 1T 22 1> 3 2 FH OG0 %, 0 40 3 B LA o T
RREPE R LLLULE , SeBU AT R AR
TENZ RIRT= Y H, STELHE R (oleanolic acid, OA)
YER—FhH IR =05 2546 &9, D 280 0 258 1)
YU B R PR A& 52 o, H A W 2f sy £ AR BLTE
g A R S Ry 4 ko mt .
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I, OA WM AL H & th . HoRIEAEY) 2 R
L2 A s & TEVE Y, FRAEYE )z, AR U AR 48
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fil, ot IR R — e 2L S M S A T PR I R SR M
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2 OA HMimZEHERH

— T FH N AT R S B T OA HAAHT

WEVER ZHETE KB, OA W] LU G 0 daf - 16 K&
PRI £ A5 A A 18. 88 d 452 22. 02 d, 2y OA Hi3
EAE IR T R R Sk L BB P BT S
FIARWITRA, OA X — B A Z EAYIEERN KRS
Yy, AEPUREE SUB RI A IR R © S A 20 1 40 e
TEA A W) 75 i S 2 A 2 W, O R T 1% 2 R
R,
2.1 BMEEWINNEESN

INHIBE SR R e B R —, TEESE
Z/NERHEE OA J5 &I, OA W] LW i el L 45 )5 B
F18 0L 5 I 458 9 000, {8 A /N 8 T 1 (zonula
occludens —1,70 - 1) W& E B 5 (claudin family
member 5, Claudin —5) Fli%E %57 T A (junctional
adhesion molecule — A, JAM — A) & [ AN F B K8
Yo #5414 ) Bl FE 85.6% . 94.8% H1 77.9%
(¥ P <0.05) ; FFHgm 1 B 2 [AIHR R 7 2] 0 1L RE
71, B KK B HERE T AR I 4 L 30% | T B R BRAS
IfIE] 5 HE 3 TE 57% (W3 vh 45 B I ) SE G 78 %
(39 P <0.05)"" . OA A% Y i 4 2 75 1A L
A —E WA E T, T H BB 2035 i R B . 78 LA
IR (dizocilpine , MK — 801 ) 175 5 14 /)y BURG 1 73 ¢
FEAT Ry BRI v AT S 56 B & B, AR X500 it AR )
H g R, A OA 5, g8 4% MK - 801 i i
(/N BRACAZ E I 3 R BT B A R AR G
S¥h 42.3% [EIFFE 65.4% (P <0.05) , i fik wh
Hi% i 29.6% EE 53.7% (P <0.05) , 7 B F L
3 MK -801 % % i [ % 3% 8 70 3k (P < 0.05) ",
LR A LA BRI FEUEIT, OA AT LA AL i A 0
Boii A8
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OA FTLAGE S 2 FhoAS [RIATL ] 7 1 A 22 A ) 1A B Jik
FLCMER L . Ho— 75 T A0 M B W A 22 2 JHK
o WKL, OA BBAS IE G2 RAZ <10 wm [ UK
B ppe ™ X 2RO 4 2517 S A SO 4
55 48 57 & (aryl hydrocarbon receptor, AHR ) {553
P& K B gt AR T OA AT LMK AHR i1y H B2
AEHLA0), BRI ZH 5 OA 241 1% P9 [ ( malondialdehyde ,
MDA ) 35114 (3. 68 £0. 31) F1(1.79 +0. 16) nmol - mg ™" ;
SOD 4351 7 (46.25 +4.13) Fi1(88.37 £6.42)U + mg™";
A BEH BK (glutathione , GSH) 43 51| 247 (1. 05 £0. 09 ) FiI



Chin J Clin Pharmacol

1619

Vol. 42 No. 11 June 2026 ( Serial No. 457)

(2.12£0.17)mg - g~',OA 411 MDA i Z (X TH A
2H,SOD H1 GSH ¥ i 3 = TAHIZH (34 P <0.01) 5[]
BF, OA 1A AT DAF I8 56 57 43 J& 26 1 1 — 1 (matrix metal-
loproteinase — 1, MMP — 1) FikIf 80 T B RE A
Tt (¥ P<0.01), H= it FUNI4 S5R5 5 A 4
FIRSMEE 1 ( FUN14 domain — containing proteinl ,
FUNDCI ) A5 B L 1 4 2% .00 Ik 32 % . FUNDCI J& —
PR SR A7 PR R D, AT LA AR A T 3 4%
A FERLIAR B W, qE R OB IATRR A . OA g8 L
FUNDC1 (35t g iR Ak, fff FUNDCI Z& [ AH
XFZE kK 0.32 £0.05 2 F+%F 0.78 = 0.09
(P<0.01), B KV 0.18 £0.03 B ET+ &
0.59+0.07 (P < 0.01), ¥ 98 £& ki &K 7 W
(LC3B - M/LC3B - I FLfE T+ 126.8% ,P <0.01)
DAE B 32 b, 18 32 220 LR IR B Fr Ak 2 B
(68.5+5.2)% W EME (31.2+3.8)% (P <0.01),
WEEL KRR AL 5 ROS F225; [MET, f ik FUNDCI
Y SE IS UE S, AE P AR AR B, OA W] 4% 26 % i il
B (48.7 £3.5)% B EHETFE (62.3 +4.2)%
(P <0.01),1fif FUNDCI @& B J5 % PR 37 8500 56 4 TH
U X A OA LT L 3% 5 B 5 5
JUE 1 2R A4 55 4 S, T MO0 U WAL 4 ) g i
— B A T T A OGO T R AR AR TR T 1A .
25 b, OA W] LI3d sk AN ) Jy 3 AN [l B9 4 O X0k 4
ZBENEL.
2.3 EREWHER

F i R MY B TE IR 2% 0 i e iR AR
AR T MO B, AP R B, OA FRK T
4L P 0 PR A, O LR B A B Y K
16.63% ' . MAM, BT IR K B, OA IR A] L i 3 4E
Fosir =2, 1 AR RGP 24 F i, 1 15,26 d SEK
% 17.83 d(P <0.05) s [A) i AT LA 2 A 25 pA ik R i A
R ear -2 RAZRFE Ay 16.18 d #F — LT+ &
18.65 d(P <0.05) , tILiE#] OA R AEY K A S
P RRALRBA X R &a , 15X daf — 16 KL )
REB R A RR AT AL DF R R W], OA SEKAE Y 75
iy 2 daf — 16 Fe[H ., OA £ — i FEl W, o] LU i
daf - 16 [] 20 ffl A% N 2F 17 3R 4, H A% @ 07 L 191 e
21.4% BT E 58.7% (P <0.01) , 343 daf — 16 ¥
SR AR E A i A DG I R 3258, DUITTRE K T4k
7541 o
3 OA mZEEMIERAWH

RN 12 KIZODFHE , i 5512 PE R IE B WP
(E 1) 0B~ A R TR NI N4 R R S S 2 Sy (150 i< =

RHE L FE S R, I, B 2 W X
ZAHLHI PR T 10, MR R PR T B — A A, OA FEAR
R 1 22 B0 5 B RS e e e
BT T B BRI P28 0 1o RIS, AR WE5E 15
4T 2SI OA R 5 4E RIXT I, 7T LA I
IRHIZi iR S s Wk 1,
3.1 FAERVEH

RIEEL BN ORIEZ —. RYEEZ
ARREE I IS, R R G R T B2,
A T LR R 20 AR S 1 0 AL 5 B K P S
TE I — ARG AR B A8 A A E T . BFSTIER, OA ]
DL It LAR 2 A7 TR 58 5 SO , DA T SiE 2% 52 2
BRI KA R e . O RAE (S5 0 5 : OA B
g0 7] VE F 4% I 7 kB ( nuclear factor kappa — B,
NF - «B) {5550 B, 530 p6S 7 HeA% 5 o (1
#56.7% ,P <0.01) , T FEARAE R K 71 3R B 58
T, TS E SELR 96 iE X AU B 14405, Tl NF - kB
AN p6S WIE AL E M LT LA T, 53
AR R DG I A TR 1) R R 3 W BE A O
Y2 Mg R FE R T (tumor necrosis factor, TNF ) 5244 i}
NSRRI HE S E N RAE S P
FE R B, OA 1] DL i ] Toll #£ 3244 4 (Toll - like
receptor 4 , TLR4 ) /NF — kB/ NOD ¥ 57 {4 52 jité it B¢ 45
18 3 (1 3 (NOD - like receptor family pyrin domain
containing 3, NLRP3 ) {5538 % (9 52 B B0 , 12 F A
fiiZi 2k TLR4 NF - kB p65 \NLRP3 # H A X £ ik
K- (¥ P <0.01), BEAIR TNF — o, F140 A R
(interleukin,IL) — 1B IL -6 254 58 KT 403 , FEARHT
AN BRI ZH S0 P75 PP, DS i i A PR IR 1 5 2
LG5 W R, [A) IOl 1T 1 B B ME T M B 40
(T helper 1 cell, Thl)/Th2 3% -4, e LW 52 E N
I | R T A /N U B 403 , e HL A S e Th B
Q9 e A L 8 : BT A B, BEAUZH Thl/Th2 L
{H43.72 £0.29,0A 4IHAH N 1.56 0. 18, 0A 4 i
FRTHBIA (P <0.01), XKW OA A] DL 43 %)
Thl/Th2 Ak R, SHe /b i fili e P 2 s R A o
X P 228 22 G5 PN A i 4 L3523, (] B ) L i) 2 ¢ 4
R FREAL A T2 . — TS IESE T OA A Lljd
o AT PR R B TLRO (IL - 8 JK~F-, 4 TLR9 #H
Nof e ik K B 0 FRAL 2. 61 £0. 23 3 % R % OA 4]
1 1.25 0. 16(P <0.01) ;1L — 18 fity & 2 fy X FR ALY
(146.35 +9.52) pg - mL™' % F % OA 4K
(63.28 £5.41) pg - mL™' (P <0.01) , I ok 35 0% J8
I K B AY JRAE S I AR AT, 4 X ) 0 R
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YERIPY S WFFSARaE , M ML N - I 3E - D - K
KRR 1 2 VR4 7 /) BB AL GIEW] T OA Hif
il S E 240 B3R 10, o i AR S A M e o o 9 P o
WA T TINF — o By (172.36 +11.54) pg - mL™"'
%2 (65.72 £5.38)pg - mL™' (P <0.01),IL-6
(158.41 +9.67) pg - mL ™" i 2 [& % (59.25 + 4.73)
pg - mL™" (P<0.01),IL 1B f(131.58 +8.92)pg - mL™"'
MR (51.64 £4.26) pg - mL™' (P <0.01)%),
AP B, OA RSB R AE Sy, i i HkHT
BIUAA I 3 2 O X0) 3 2 A DG e 3] B 4 1 o
3.2 REWEmELaE
PRI T U, 8k B H 2 U o 9
R A o KU, FENUA P AR
M R S, B A 3G I, LR B LR %
B THE 1% R Ge 5k 25 P RS, o 48 B 2k 25 0 A 1Y
IRE, A F AR L, OA o] L it DA T #.08L
TG SRR BT AL B R 4, OWE b AL 5 58
B A WRARE T OA TERRE FE Y Swedish KR RIS
AR N TE AL BT AR FE 1 695 (myloid precursor protein
695 Swedish mutation, APP695swe ) [t /]N U 2 FF 41 i
JeE 4 (neuro —2a, N2a ) i i 78 8% T £ A0 B P B AR
FEABLE RIS R OA ALY A1 7% 4%
2k (28.35 2. 16) % F1(11. 27 £1.05) % ,ROS K-
SRR (2.74 £0.22) 1 (1.13 £0.10) mol - L',
B IEMEEE I (B — amyloid protein, AB) 43 5
(192.46 £12.37) F1(85.62 +7.14) pg - mL™", 4 Jfi
15 14y 51 (45. 28 +3.61) % F1(76. 53 £4.29) % ,H
52 — 1 (stanniocalcin — 1, STC — 1) A%} F2 5 K F 4
B 1.00 £0.06 F12.18 +0. 13, fR (BEC R 4 - 2
(uncoupling protein 2, UCP2 ) A %f 3% 3K 7K S 43 5l R
1.00 0. 05F12.05 £0. 11, & 1k & OA 44 JE =
. ROS K F1 AR K V¥ AL TR 4
(¥ P<0.05), 4 fifgi% J .STC — 1 1 UCP2 #H%f $%35
TRV 34 12 2 R TRRIAH (34 P <0.05) , TESE 1 ik i
) OA FEAR T 40 T \ROS AKFH1 AR & ik, R34
YNHfLYE 7, - HAESE T OA J@ 53 B STC -1 Fl UCP2
FEIRIG AN M ES AR A A RE A, OA Jd g STC -1
JEF5 UCP2 23k , T I 5% N2a/ APP695swe 4H i [
FALILEOR AR 7K. QBESR BT A Ak IS Pk - A Ak
VB A AW H R A A5 5 Y = I AT R
S LA A AR B . OA REGS fi 25 IR it 21
21 MDA [ . BERIZE T AL 9 fifi 21 21 MDA K
SR (8. 64 £0.71) #1(3. 15 £0. 32) nmol - mg_1 s
SOD 7K 43531 7 (61. 87 +4.05) f1(114. 62 +6.58)

U-mg™', GSH 7K F 4+ %k (1.09 = 0.09) Fi
(2.31 0. 16)mg - g*, T4 MDA AF B 5K T
iR 41, SOD F1 GSH /K ¥ ¥y & 3% & T B8 A 41
(¥ P<0.01), 7EARSMSEHRH, N - B - D - R&
Z 2 (N — Methyl — D — aspartic acid, NMDA ) 451475 1% /)>
B B % 40 M9 & ( mouse lung epithelial cell line,
MLE - 12) 4 fu{i5 1 a4 o (42. 86 £2.94) % , T+
L S B TF 2 (73.45 +4.17) % (P <0.01) "' 1Y
RSB, OA AT LU o 22 88 i VA 45 Ak B T
AT RE R BORH RPN , 4TI 30 7 0 2 KA P Y
A . H R0 RV O B R YT
TEAGIE ST, JUHAE P ZB AT 1 58 o3 R0 B 4F 91 255 1iE
Hr ELAT R TR
3.3 HHEAmATIER

AP TSR P A A AE T SR A, R
TR SR BB VIR C, AFFEIERT, OA W] LU o
TR LR R LB R 1 SR Rk DL TE R A
BFPREE LN AR AR AYTE B, DT fR 47 o 22
JG, BT R R B 2 T B A Ve Y . K SD ok
BT EH A 227003 AR R BRA R R B ZH A OA T
T o 5IE R IRAHAH L, e WAL RL 2H R B 28 T 14
TR TR SRR AL A H, OA T HUnT L) g 3
AR M2 oCIR TR — TR 5 & B T 5 B 7
HET B AR LE, OA THAL A B 20 M bk EL 933 X 5~ 2
(B~ cell lymphoma 2, Bel -2) 8 H AH* & 357K F
1.02£0.08 W EHEFEE 2.37 £0.19(P<0.01);
Bel -24H5% X #5 H (Bcl -2 - associated X protein, Bax )
FAXF A 2. 41 £0.22 BEREMEL 15 +0. 10
(P <0.01), >t K& B -9 AH X3 5 KK i
2.56 +0.24 BEFREZE 1.08 £0.09( P <0.01) , L
KA -9 AHXF Rk K 2. 33 £0.20 | F FE L=
1.04 £0.07(P <0.01) ; Beclinl 25 [ 41 %F 22 ik 7K F i
2.28 +0.21 B EFEMLE1.06 £0.08(P <0.01) , 14
FEEH 1 %4%% 3 (microtubule — associated protein 1
light chain 3, LC3) #HX} FEiRk K 2. 64 £0.25 L3
B 2 1012 £ 0.11 (P<0.01); 20 g J8 T % i
(32.64+2.85)% W EFEMEE (10.72 = 1.03)%
(P<0.01) ,FEmiiE B OA 38 ik 400 1) 4 7ok Or 47 i -F-
WETESGG ™ o DHICUEIT, OA R85 o 410 ) 40 i v 1
R FIHHMAEZ R H T
3.4 HEREGERIEATIIEE

(R FA) M7 T AT AR R 245 4 B SR -1 AR AR o
AHRHRAE B RCH B, WFFERI, OA E et 1/ iy
PRI R0 T il R R 4R . S g
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AHEE, OA 21 /)N BUE i v J5E BE BT 1] 0 RH X = B8 1 35 4
15, [RIISHE R A B 11 A0 BRFF 147 58 ) ( Oscillibacter ) 198
BHH 9 J& ( Ruminiclostridium 9 ) WA X 3 B b I 2
Hm. HeAh, OA M AR EUAE 1 il b R e 12
A AH G HE R (1) 238 ( F2 800 BOorMAC 5 8 1 20K 5
%) R A Uk B 1 BRI AT 9 i R A
8, L RNGE T E AR BEA, 55— 5T R
WY, OA flEH 3 I8 5028 SO0 RO & 45 VR o 548
RIALI L, 0% A T2 % 0 M 8 - CTNF — o,
IL - 6) FLCIE B B AR, w1 3048 4 i
F(IL - 10) , IF EHEORI O MEAI L, 2l 700 % DI RE
D WLET4EAL , T ZE i B B S e PO LR o DR
UESE, OA RT3 o 0 A0 TR A 25 4 38 50 i 3 ) 78 B 2
FEMR TR S hae , RIEHT 2 E
3.5 MEBAEHNE

I X 24 i ) e ) 9 5 5 o A L 4 1 R e 2
DIMISE™ . B scsh R W], B AF W B K, 40 1 I
RSN BETL M R BUEE R O R R, 58K
XFRRZHAH L , 2 AR R AL ZH 1Y ) W 0% 1 0 BRI (R B
250% ) 1z RAEE R LTI TSR A X R Ik K
SENAF T I 4 450 2.5 4% IESE T2 R iE 5k
FESLE R A% AR AR o IAE R, OA X H WY 52
Wal 2 T 2 B DG T o 4, OA 3 3sk b [ 417 o) 58 s T JUL
i 3 — % [ ( phosphatidylinositol 3 — kinase, PI3K )/
TE 1l B (protein kinase B, Akt)/EIHEE Z#HE M
( mammalian target of rapamycin, mTOR ) 3= 38 % & H.AH
KM miR - 142 - 5p/ N5 10 5 Y OBk 1) 05 92 1l
Tk F145 A [a] PR FE A ( phosphatase and tensin homolog
PTEN) R i, & TH TR /NE B AN &
(normal rat kidney clone 52E ,NRK - 52E ) 4l )id 5% H W%

R SFHURBRKEZ SR HXT S

ACESY S 5 R AL A, 10 WM OA 4R 48 h
i, miR - 142 — Sp M X £ kK F & F T
(P<0.001), PTEN A X 3 ik K F & % I
(P <0.001) ,PI3K/Akt/mTOR 3@ Bk 705, B Wabr &
Py LC3 — MRS EHT IE W KT, W OA i i 1%l
PRV A WE . WTFTIESE, OA RERSIIE A Wi i, i35
S TH AN B WS, X — 1 O B B A
IRTT PRSI Y X — B L
3.6 OA ZESIERAFMTENH

OA W] DL i 22 88 i o 478 0 B AR OG5 5 00 i R 4
PUREBAEH], OA WTLIAEHI T 40 M sz A, 52wl B & 2%
A K B F - 1 (insulin — like growth factor 1,
IGF - 1) /%A A K HF - B (transforming growth factor
beta, TGF — B) T ii# {55, il & #0 ] PTEN 3k 171 B
PI3K/ Akt 38 i , —J5 TR AL i 255 VERE AL 2 54 2
(tuberous sclerosis complex 2, TSC2) LA mTOR,, &%
W A B RIS TR YT S AR v RS T - 1
( peroxisome proliferator — activated receptor gamma
coactivator 1 — alpha, PGC - la) \GtE B FH T - 1
(hypoxia — inducible factor — 1, HIF — 1) 4} 5 it £ i {4
AR5 LA AR R ) 8] 42 5 4 T Tt A 34 B P T
Z 4K v (peroxisome proliferator — activated receptor gamma,
PPARYy) Z: 5115 5 A= J8, 3 FT 3 2o 400 i 9T 38R A5 2 91
F 1 (silent mating type information regulation 2
homolog 1,SIRT1) i p21, 2 5 4l il 5 % i #%E; 7 —
JriE, Akt B DL AR XSk HE 85 1 01 (forkhead box
protein O1, FoxO1) - Bel -2 AHHAE B -4 &
(Bcl -2 - interacting mediator of cell death, Bim) i }%
N FE 1 p53 (tumor protein p53,p53)/c — Jun &Ik
KU (¢ — Jun NV — terminal kinase , JNK) 3@ %, 545

Table 1 Correspondence between oleanolic acid concentration and effects

i VI /) 1 BB A L A AR S5k
g [9]
RS 0.05% ~0.20%  Hriafb S (TNF - o, NF-B) /A2 S92 AP (0 5 CASEE;;‘;%%
A 1220 pmol - L7 HHIAVHLI T G M BRI Y )
o ) . o e " . ZHANG %118
i gesie 1250 wmol - L™ NF - kB MAPK i R S AR L8 ISKENDER .21
s 2 2o g3 1 AT 5 - o - B ] 2 2
TR 1 | -20pumol - L= I STATS LR ThT AUAME MRS VS VAR
i

B kLR AP 20 =50 wmol - L™"  FUA ML IIHIRAE(TNF -, NF—kB) 4 HFREREG (230 R A0 P2 CHEN 23]
TR - . ZHANG 45181
i 30 =80 wmol - 7! il PI3K/ Akt 38 % PENG 4:(22]

TNF — o : Tumor necrosis factor — alpha; NF — kB ; Nuclear factor kappa — B; MAPK ;: Mitogen — activated protein kinase ; STAT3 ; Signal transducer and activator
of transcription 3 ;Th17 . T helper cell 17 ; PI3K/ Akt : Phosphatidylinositol 3 — kinase/protein kinase B.
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Bel =2/ Bax -, /D AHMIIE T [RIIF, OA o 7] D)3z
i A K R T 32 A g5 A5 85 1 2 (growth factor receptor —
bound protein 2,Grb2) — £ £ 2Z T (Son of sevenless,
SOS) — K i Py Jeg s 20 5 K [R) VR 4 (rat sarcoma viral
oncogene homolog, Ras) — 40 il 4 {5 5 & 7 i B
(extracellular signal — regulated kinase , Exk) {5 5%, 18
s Erk FIEAZBEHA S6 18/ ( ribosomal S6 kinase,
RSK) B JEA T —3 (glycogen synthase kinase — 3,
GSK - 3) K M PR IG5 1L & 1 1% il ( AMP — activated
protein kinase, AMPK) , 2 5 20 fifd Jul 91 01 442 , 75 3 52
¥ AH 5= 43 W 2% A ( senescence — associated secretory
phenotype , SASP) 2+ 5 48 it & (7 78/ EMT 21 #2, 1 4h,
OA FJ5d i #f p38/NF — B {54l v /410 il Xl 1
kBa (inhibitor of kappa light polypeptide gene enhancer
in B — cells, IkB) o/B/e B B2 fb [ %, #1  NF - «B
p30/p65 4 % 5 P300/CBP 4 H 2 L ALY
FAEAEFT , BT 28 e DR 53, DT 410 ) 98 JiE S o
Sk |- OA i 1 J# PIBK/Akt/mTOR . MAPK/Erk J%
NF - «B 252 5530 B , AR A 0 AR 2 A 2 40
AR 22 T T RE 2% 3 L R R
4 HESRE

OA FEXTHALA 2 7 T R 3 i B M, R
SRIEMES 2288 fU R PR A 0 BT 2 U ) W R
T HMMEA SR BLTE 2 Fh 3 2 A1 OC R ALY i3 BE
I3, AT HAE RS M 2485 5 R tE— W T
2 T B A A, 38 A0 )2 T Y B RO L T R R
JE TR S VA S ae B R B TR IR e
M, Bl A - PR - AR T =
PRI VE IR, o SR DGR SR At T 22 4k i T3
Felg o Ak, FRATRRE RN IR S, OA ByHT w2
FEHFMIAE TR R B, 2804510 2k I TR S0 41 il
SR AN SRS, AR AR A RO B A 4
PTEM AR AL, OA 1E R KK YIHESL
FEEW T B T, B BN T E MO TR
AL X B R A — 20 38 FATTx = 2 pL i Y 3
fift , HESHPURE LT 1) BORG T B8 F AR 5 T il it

Sk :

[ 1] WILEY C D, CAMPISI J. The metabolic roots of senescence:

mechanisms and opportunities for intervention [ J]. Nat Metab,
2021, 3(10) : 1290—301.

[2] PANY, CAI H, YE F, et al. Elixir seeker: A machine learning

framework utilizing fusion molecular fingerprints for the discovery of

lifespan — extending compounds [ J/OL]. Aging Cell, 24 (8):

€70116.2025 —05 —26[2025 —08 —24 ]. https://pubmed. ncbi.

nlm. nih. gov/40419453/.

[3]

L6]

(7]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

ZHANG D, ZHU B, XU Y, et al. Oleanolic acid — based

nanoparticles for the treatment of ulcerative colitis [ J ].
Nanomedicine (Lond) , 2025, 20(7) : 677—690.

FRONZA M G, ALVES D, PRATICO D, et al. The neurobiology
and therapeutic potential of multi — targeting (3 — secretase, glycogen
synthase kinase 33 and acetylcholinesterase in Alzheimer’ s disease
[J/OL]. Ageing Res Rev, 2023, 90:102033. 2023 - 08 - 16
[2025 -08 —24]. https://pubmed. ncbi. nlm. nih. gov/37595640/ .
FENG A, YANG S, SUN Y, et al. Development and evaluation of
oleanolic acid dosage forms and its derivatives [ J/OL]. Biomed Res
Int, 2020:1308749. 2020 - 11 -25[2025 - 08 -24]. https://
pubmed. ncbi. nlm. nih. gov/33299854/.

HE K, MENG X, SU J, et al. Oleanolic acid inhibits the tumor
progression by regulating lactobacillus through the cytokine -
cytokine receptor interaction pathway in 4T1 — induced mice breast
cancer model [ J/OL]. Heliyon, 2024, 10(5) :e27028. 2024 —02 -28
[2025 - 08 - 24 ].
38449659/

SRR, IR, KEW, L S 5HEY) =T EYS R A6 R
P450 FERTFEHERE [J]. Piizg, 2019, 50(22) ; 5597—5610.
aeRA, FLEH, BB FE, 55 PASOs 4 St b i 1 e R bt
RIRY =5 AR A R E R ke (U], Z5°F 24k, 2019,
54(6) . 1000—1009.

CASTELLANO J M, RAMOS - ROMERO S, PERONA ] S.

https://pubmed. ncbi. nlm. nih. gov/

Oleanolic acid; Extraction, characterization and biological activity [ J].
Nutrients, 2022, 14(3) : 623

ZHANG J, LU L, ZHOU L. Oleanolic acid activates daf — 16 to
increase lifespan in Caenorhabditis elegans [ J]. Biochem Biophys
Res Commun, 2015, 468(4) : 843—849.

R, . SRR RN 5 R R A 1 AR
FERT LT ). defe R4 (B AR E /), 2019, 20 (1)
59—63.

FRTEDE , XISZ¥E, BROR, 45, SPRURERIM G A 2P 5 5 19 /1
BURS M 2RE I SE 3R P58 [0 ] RN BERE R 2227 4, 2016,
46(6) : 427—432 ,437.

TR, TR 75 MR E AR A S - HLRISE [D].
RHE RHERE, 2016.

GONG Y, LUO Y, LIU S, et al. Pentacyclic triterpene oleanolic
acid protects against cardiac aging through regulation of mitophagy
and mitochondrial integrity [ J]. Biochim Biophys Acta Mol Basis
Dis, 2022, 1868(7) : 166402.

LOPEZ - OTIN C, BLASCO M A, PARTRIDGE L, et al. The
hallmarks of aging [J]. Cell, 2013, 153(6) ; 1194—1217.
AYELESO T B, MATUMBA M G, MUKWEVHO E. Oleanolic acid
and its derivatives; Biological activities and therapeutic potential in
chronic diseases [ J]. Molecules, 2017, 22(11) ; 1915.

FURMAN D, CAMPISI J, VERDIN E, et al. Chronic inflammation
in the etiology of disease across the life span [ J]. Nat Med, 2019,
25(12): 1822—1832.

ZHANG X, WANG H, XU Y, et al. Advances on the anti —
inflammatory activity of oleanolic acid and derivatives [ J]. Mini Rev
Med Chem, 2021, 21(15) ; 2020—2038.

BEIIRE , X0, XU, FrECRIRX B PR UL T B0 AR BUIA 45



Chin J Clin Pharmacol

1623

Vol. 42 No. 11 June 2026 ( Serial No. 457)

B B [J]. B A 5 e 2 iK, 2022, 30(5): 41(5): 732—738.
789—792. [26] WANG W, WU L, LI J, et al. Alleviation of hepatic ischemia

[20] MARTIN R, CARVALHO - TAVARES J, HERNANDEZ M, ef al. reperfusion injury by oleanolic acid pretreating via reducing HMGB1
Beneficial actions of oleanolic acid in an experimental model of release and inhibiting apoptosis and autophagy [ J/OL]. Mediators
multiple sclerosis: A potential therapeutic role [ J]. Biochem Inflamm, 2019, 2019.3240713. 2019 — 06 — 18 [ 2025 — 08 - 24 ].
Pharmacol , 2010, 79(2) . 198—208. https://pubmed. ncbi. nlm. nih. gov/31316298/.

[21] ISKENDER H, DOKUMACIOGLU E, TERIM KAPAKIN K A, [27] XUE C, LV H, LI Y, et al. Oleanolic acid reshapes the gut
et al. Effects of oleanolic acid on inflammation and metabolism in microbiota and alters immune — related gene expression of intestinal
diabetic rats [ J]. Biotech Histochem, 2022, 97(4) : 269—276. epithelial cells [ J]. J Sci Food Agric, 2022, 102(2) : 764—773.

[22] PENG X P, LIX H, LI'Y, et al. The protective effect of oleanolic [28] MARTIN R, CORDOVA C, SAN ROMAN J A, e al. Oleanolic
acid on NMDA —induced MLE - 12 cells apoptosis and lung injury acid modulates the immune — inflammatory response in mice with
in mice by activating SIRT1 and reducing NF — kB acetylation [ J/OL]. experimental autoimmune myocarditis and protects from cardiac
Int Immunopharmacol, 2019, 70 520—529. 2019 - 03 - 19 injury. Therapeutic implications for the human disease [ J/OL].
[2025 -08 —24]. https://pubmed. nchi. nlm. nih. gov/30901738/. J Mol Cell Cardiol, 2014, 72 250—262. 2014 - 06 - 30

[23] GUO Q, HE J, ZHANG H, et al. Oleanolic acid alleviates [2025 —08 —24]. https://pubmed. ncbi. nlm. nih. gov/24732212/.
oxidative stress in Alzheimer’ s disease by regulating stanniocalcin — 1 [29] WONG S Q, KUMAR A V, MILLS J, et al. Autophagy in aging
and uncoupling protein — 2 signalling [ J]. Clin Exp Pharmacol and longevity [J]. Hum Genet, 2020, 139(3) : 277—290.
Physiol, 2020, 47(7) : 1263—1271. [30] SCHMIDT M F, GAN Z Y, KOMANDER D, et al. Ubiquitin

[24] SkHHk, SRR, kT, 45 SRR B s B D signalling in neurodegeneration; Mechanisms and therapeutic
I M APP/PS1 FER F Ay m [J]. hEBEFSIGER, opportunities [ J]. Cell Death Differ, 2021, 28(2) : 570—590.
2014, 34(21) . 6089—6091. [31] CHEN J, CUI Y, ZHANG N, et al. Oleanolic acid attenuated

[25] YAN B, WANG ] B, TIAN G Q. Efficacy of quercetin, oleanolic diabetic mesangial cell injury by activation of autophagy wvia
acid, icariin on apoptosis and mitogen — activated protein kinases miRNA — 142 —5p/PTEN signaling [ J]. Cytotechnology, 2019,
signaling pathways in hippocampal neurons of Sprague — Dawley rats 71(5): 925—933.
cultured with high glucose medium [ J]. J Tradit Chin Med, 2021, (AX%HEE . D= WiEHHE 2025 -09 -09)

A -
2017—2025 4Lk B WHO T8 8o 10 5 1025 Bl

5| B :SARTORI M, TOPPO S, LAVEZZO E. Molecular resistance mechanisms to newly approved antibiotics (2017 —
2025) in WHO priority pathogens [ J/OL]. Front Microbiol,2026,16.:1719798. 2026 — 01 — 132026 - 06 - 01 ].
https ; //pubmed. ncbi. nlm. nih. gov/416086.

PUERMTZ51E(AMR) FRE R, Xt Bk 36 AR R B R B , 17 22 W6 27 280 35 O P Ge 25 W BR B 2k
o NPLXIX—FEHL, IR 2 FOH R PUAE RAARBE A BT ARSCRGEAGE TR DAL (WHO) T B0
B ETXT 2017 ~2025 AR[RIARALH 15 FioBr BT A= R BT AR o0 I 25 0L o 90 2506045 - B — INTBEI/ B — PAITBE
JE IS T AW 30026 Gk I MR ShIBMmE — PTZEC I SED R - ) DUSRRATEY (IKBIF R R 535
) RN H-Z R CRIESEAR) BB (R oK 2 ) LR IR T A2 (TR0 L) o A SCIE AR R B0
FRAEIX A5 S BT LT 2501 4 OB 0 T 24 1 A8 - WA K3 [ 4 KPC NDM  OXA - 48 T ¥ B M il . Tet (X)
AR SRS ZIPIEIR ] 5 SIS L 25K (U AdeABC (AcrAB — TolC \MexAB — OprM SMHERSE) 5 25 1E F#E A5
iR A (R R4 G A PBP3 RNA RE [ RpoB WA E A L3 4F) ; 405 40 R E 1 B R BUA R
LR F I ik 2 BRI PSR bR « B0 T R B U e g, 22 A I B AT T B B 25 W Y
e B AWTTEER TR IR U — 78 T A IS - 57 R 25 W B A i PR A ) ) I, B2 i i
TR 245 AR, 2 AR B 25 B o DRI, 7 SRR X RO PR 25 W) 1036 7 3T, i 7R3 it 20 4k JE | 4= BK b
[FlfY “ [F)—{idtHE (One Health)” LA BIFEHNE . AR SCGEFRRT T HB R ZL A5 AE 2 25 HLH] 6 2 iR 32 1
R IR K, BB A R 5 N A R TR 24 XUBS 0 SRCRMITFE 28 P R ) SRRV



