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preventing and treating ischemic stroke
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Abstract: Ischemic stroke (IS) is an acute cerebrovascular disease caused by blockage of cerebral or carotid arteries, leading to
localized cerebral ischemia and hypoxia. It is characterized by high incidence, mortality, and disability rates, posing a serious threat to
the health and quality of life of middle-aged and elderly populations. Currently, thrombolysis and thrombectomy are common methods
for IS. However, a considerable number of patients are unable to undergo such vascular recanalization therapies due to various reasons.
Recent research has shown that many active ingredients of traditional Chinese medicine (TCM) exhibit promising therapeutic effects
in the prevention and treatment of IS, garnering increasing attention. This review summarizes the pathological progression of IS and
the specific mechanisms by which TCM active components alleviate IS, providing new insights and references for clinical therapeutic
strategies and development of TCM-based interventions for IS.

Key words: traditional Chinese medicine; active ingredient; vascular disease; ischemic stroke; Nrf2/HO-1; PI3K/Akt/mTOR;
TLR4/NF-kB; HIF-10/VEGF; ginsenoside Rg;; salidroside; danshensu; catalpol

FRILPEAN A (ischemic stroke, 1S) ZHINE &, AT EUNREZE A SR LS B o HA AL
KA ST kA A% B 8 S BN R A A A IR, W R N AR AR FhA i

WFS A 2024-09-15
HemB: HFPEHLZERZXEHRFIIE (ZYYCXTD-D-202004)
TEEEN: SOMHE, WIEotyid, BH7C07 )yt B 205 Va8 %0 . E-mail: caixiangyu51@163.com
HBIEEE: RIAR, B, WL, NFRAGMUSESHFEAY S, E-mail: wdzhangy@hotmail.com
TRHE, BRI, WA S, BT b 2 R I B A FIALAI R 4. E-mail: zhanglijun0407@shutem.edu.cn



e 2594

FED 20256F 47 $56% B T8  Chinese Traditional and Herbal Drugs 2025 April Vol. 56 No. 7

Bontn, R ARE RN SR A ORI 2 B T S
PR o M5 P R 52405, o It I S 1 72 S P
AT A4 A R AN A 4R, S A 4EiEs:
T 2 f g 25 T AR T R, i — 20 FEUR IR
Shi, FESR PR A TS, AN BT E S
PRI . /N IR BT A i 2 1T+ B 3245 X
W, BE R A BTY R R A LA
S5, AN EE B3 5120 B TR R o A4 At VT B
BICRERIER T, FF VRS SR 2T 1 R
BE32AR 1 RIS, #E—BHFEMETT. Wik, DK
J 4 B 4 Wb 1 B RS K BB Al F- -0 (tumor necrosis
factor-o, TNF-o0) RJ {2 22 T 11 ot 4 o e T 4 2 B
AT B SR 228 T () 6 B R B R JORE Rl BRI
2 (iR 48 HAth 8 12 40 B RIS AR, iR 9RE R
TGS B, i B gfe L A 2 453457

BT, IS VEYT FEAFE ML R IR ML
W 2 2. WA a7 AR IKE R A2 IR
I, RIS IS B, BERT RN
e K S 2L 2R A I s BT R RN I A P A ) B
A, DA R ORI A P ZEDY,  Ja sk 10k 52 7 DA% Rk
MR . HR A SR — R L E &
i 24 i B R LR RV AR 250, AR T S L
Iz A AR HIEIT I ) 2, BEAUEAF S 4.5
h W77 K B R IR 7 I )
SR B 5 R R TCEAA R L Roh . B O Atk
AR BRI B AR, BAR PR T DA i 4R
BER, HP=AR) E IR 2GR — RV RIE IR
PV, e — B IR R, i A R R B ) p
DhReith 517 A Thaelans, 7™ 8 g G i A TE i
B MAE IR rl @ S0 AR B8 RAE
SN A AR T, el e A i 2 1)
P . AHBTEIRIGTT, MR A H IR
A BRI TRT PR A o DRI A 28 R AP TR AE S i s
FraIr R S EEENE . 8RSk E R
T IR B B R A0 18, I e 1 T e M Akt A 1
A BT E s A AR R, B R N
i, xR Re k= A EE/ERPL, I,
R I AR R A2 IR PR TS Y77 1Y) EE 2SR

NP RIGRIRE, 2 EEA TAK
RIEFFEARE, JLT Ry R AT 5 %
A NRRME R 7 BT, K20, 2@
18 ZH0 R, ILAE 1S VR YT R R I R
B IS KA, Shiin 20 R0 2 R oo B

oM R DRE . TR, EEASE. MR 2R
S AEYE R WA RGE R B RS FW,
BREMSEL, R HEgi sz i, FrF, X
W2 EYE R IE e R AR T, D A T &
&, IMTRAERZ R ER . BLAh, ZERFHZ
T PR R I AR RRE SN, AR A 25 A
e H LM B A IR E . W, JIZ %W
T T 53 WU e A R I g L PR, i e i 2H 27
MALRE, MM SCRRM L TIE B MIge s . 24
TR E IS 6T ) 2 8 S E AL, 78 70 AR
THAEPUSEAS M FHIAERR I T YR SR S
MARHHL M E T BENE. T, AR
GioRiR THORAE TlEs, A9 1 mX R T id A
1) Fh 24 75 1 1 ) BRI 5 SRR, S 2ok
TR 245 4 (1) FF R A0 4 B 43 3 R B 1) R B 4
HEARE, B 2 AR A T b )
IR FH A 5% o
1 25I1SHHEXESERE

IS WK B Fr AL SR L BB LR A7
IR RS, KRR R 4% x4l 2R R EREk i
¥ _ERER i S AR RIE R, R
BRI T, FEME S S Z, A —D%
o PR, ASCBEX AN SRV
M E RSP T, R I AR ) EEE S
1T4718
1.1 #%EF E2 $HXEF 2 (nuclear factor E2
related factor 2, Nrf2) /M4 EFLEE-1 (heme
oxygenase-1, HO-1) {5 S1BE
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B, AR A BEAR AR SE AH i AR BT B AL 180
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protein 1, Keapl) &5&ME &&L), %5 G4
Kz A JE R TR S i, NI 4ERR Nrf2 72



FED 20256F 47 $56% B T8  Chinese Traditional and Herbal Drugs 2025 April Vol. 56 No. 7

* 2595«

S B A TR IR RSO, E RIS,
Nrf2 M5 Keapl #RIIE AT AR H 72 2 40
Moz, TEMUAZFS Small Maf #5% K- (small Maf
transcription factor, sMaf) 455 JE A IR B4k, IF
H¥iE =B oft (antioxidant response element,
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Fig.1 Mechanisms of activation of Nrf2/HO-1 pathway

exerting neuroprotection

1.2 ABSELAILEZ 3-#(E§ (phosphatidylinositol-3-
kinase, PI3K) /ZER#EE B (protein kinase B, Akt) /
HE M EMNERELEH (mammalian target of
rapamycin, mTOR) ESiBE%

PI3K/Akt/mTOR & % F 0TS & M 2 R IR T
1) B B AR 2 — 07 38 2% 1) J5 B AE S ] e it 5 |
FEC 1) 9 AE SRR A0 L T 7 ThI oy J OB A € 1181, DA
1M A 5 B Al - P #EYE: (ischemia/reperfusion, I/R)
FEHA -

PI3K & — 23 H 2 0N A T o i ' FH )
53U BRI TN B I = BRI 2
& (receptor tyrosine kinase, RTKs) A G & H 15k
ZARREME PI3K 5 RTKs HIBERR L SRS & 1S DA
WO RO, I i — 2 0 6 IR IR UL I -4,5- — 6 TR

(phosphatidylinositol-4,5-bisphosphate, PIP2) #17
BE MR b, A BB IR BE UL BE -3.4,5- = BE R
(phosphatidylinositol-3,4,5-trisphosphate, PIP3) 2],
PIP3 WI it — B U0E 3-WE IR LR AR 2 e 1

( 3-phosphoinositide-dependent protein kinase 1,
PDK1) 5 Akt P i B s Al #2255 7 E0s
i mTOR {5 5. SREAGIMG, PI3K/Akt/mTOR
BT AR IR AT A B B T2 AR sk I I XA SOE
SRBE, AR e W ST TR R, TR
LRI 28 (& 2).

AR T2k
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\ = Hlo | l
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PTEN- i ENLIE-3- BRI 5 171 TSC12-45 L &4
1/2; Rheb-fiii Ras [FIV54E [ ; GDP-_BiEL % GTP-=MRR 191,
PTEN-Phosphatase and tensin homolog; TSC1/2-The tuberous
sclerosis complex 1/2; Rheb-Ras homolog enriched in brain; GDP-
Guanosine-5'-diphosphate; GTP-Guanosine triphosphate.

El2 HUE PI3BK/Akt/mTOR &R & IFMZRIPHE AL
Fig. 2 Mechanism of activation of PI3K/Akt/mTOR

pathway for neuroprotection

1.3 Toll #5321k 4 (Toll-like receptor 4, TLR4) /
#%BEF-xB (nuclear factor-kB, NF-kB) iBE§

i UR 5 2 3 B 4 98 RE A SE AL NS — &
FIE Ao B AR B A o R R DR RT RE 5 I 2 40 )
MG BERE, BEBIA LR, i D RefEhg
S ICHE BT, ] TLR4/NF-«B i i
5 FA%3%, AT DA RE/NB B 40t 2 2R 1) Bt
FARBFA, WA A JRE B X —HL 2
B BRI A T TS R L —

TLR & —#FAERr e i B A 40, vy
R T AR A S ) VBT, TLR4 A2 7EM AL
PR N B R TR T 1 A TLR, 78 A0 14 5095
55 9RE IR S R s G BRE A £, 2 TLR4/NF-
kB (&5 &% FIFHIAZ OB B2, fELH U2, &
IEFEEFEEMA Bl (high mobility group protein B1,
HMGB1) 25 5 1% /MR TE ORI 3k [R 5%, a3k T 5
RAIE RN, FER SR I f5, B HMGBI
/N4 b TLR4 3248456, o & #E A0
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¥ 88 (myeloid differentiation factor 88, MyDS88),
A A 0T SR NF«xB, NF-«xB 7% 45
HHFHER DNA 74, JB3)— RIIFHIIEH K
SE5FRIE, WM TNF-o. H4HME/r%-6 (interleukin-
6, IL-6) A1 IL-1 55 JORE S ML AR I RIA DY, ik
RAERP (3D,

— (NF-xB
NF-kB
.+ TNF-a. IL-1B.
s IL-6

9 (2 g SERRIE

IRAK-FI/M 3 1 ZARMHSCHES: TAKI-TGF-B-15 L2 FIs 1
IKK-kappa B #l1fill 7 ¥: IxB-NF-xB A3 H .
IRAK-theinterleukin-1receptor kinases; TAK1-
Transforming Growth Factor-B-Activated Kinase 1; IKK-inhibitor of
kappa B kinase; IkB-inhibitor of NF-kB.

B3 & TLR4/NF-kB @R 3t K AE & K2 891E R
Fig. 3 Mechanism of action of activating TLR4/NF-kB

pathway to promote inflammatory responses

associated

1.4 HREFEZFETF-1 (hypoxia inducible factor-1a,
HIF-10) /IMMEMWKEKETF (vascular endothelial
growth factor, VEGF) {5518 E

HIF-1o/VEGF 38 4% 7F G 1M P4 5% vb 32 B i
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FHB4, AT Re 2 (R i 45 vp S Th R 52 1 B BLIE %
I A2 A 45 PR 4 3 o 46 4 AN ST R B I
BT R, TERGHT A I RE, A2 IS J5 9 il E 3AN
FHER AR R RS

HIF-1 J&—Ff i A UK TR HIF-1a F175 5545
a1 HIF-1B 4R = AR 7o, 7R
AT, AUH T P B R -4-FR AL B A HIF-
lo 55 402 ROAN/ERES 564 A Jiminlith, 4
FALJE BB AR BT B ARET) . A BRAECIRES R
HIF-1a 85 E € RIECY, FEEHMGH HIF-1o &
FIF R, HIF-lo EEAERZS S HIF-18 24

TR U8 AR, R 0 B 3 IR S AR e B e A
(hypoxia-responsive element, HRE) Ff5H A,
JA 3l 100 245 5 E NAH S 5 Rl 3E AT R IA B,
XU G VEGF. &Mk & A R g
FCERAE, 0T AN AR A A TE B A P 8 A B
YEF0), VEGF ZIGAE ML PN 52 40 B (1 479« 3%
TR R R E T A, a2
HERTAR IS, Kl L sl A i 2EL 2R P 19 Wk L B
3% . VEGF-A {E VEGF % A g 3k 1fn 5 A= e A
5, BE% VEGF-A HIRIE/KFHINH5H%Z
1 VEGFR-2 KAS5 6, Ml T 40 A P9 1 1% R T
B TE i — SR A I W R R A ) 4811 )3 30 22 Fh 4t
WAS 51 584141, HIF-1o/VEGF 15538 B 1
T R A A (R TR A, A R L R 15

2 (Ha.
2 HEXBESEERNPEEER S
2GR I R AEVEIT IS R L 28 L £
MU E RO 3. ol 45 2 M s Sl g, K
PRSI A SO, A0 T S A S AR
F R s 5 AR s E . i Ed,
Nrf2/HO-1.PI3K/Akt/mTOR . TLR4/NF-«B F1 HIF-
10/VEGF {5 5@ AR 1S KR ENLHI A
HEBHAL, ATEBUEA . PURT . LR K
B P RIESBER .. BT, # i
T A B 1 Hp 24 9 M Ry S LR P L AT
R aEs, N EIBIT IS BIERNTFE 5 I A B
PAtEIR KIS % .
2.1 B Nrf2/HO-1 5 S BBB P Z5E MR 5
w2 5 PR Ry RENE I8 I IS Nrf2/HO-1 15 5@
e, RAFINHIEAL DB X B SN L 0 4
AT R AR A P AR 2 AR . PRI, 76K
th Bl ik 4] %€ (middle cerebral artery occlusion ,
MCAO) BRI, ip ZiH & 100 mg/kg24h )5,
Nrf2 f1 HO-1 &3 Eif, 2% 7 MCAO KR
ZINRE, HARFEARARRIN £ /K S35 0 PR, Ny
P rm 2 R MRS IR IR A A e, AR ST
KT ZRhEBERATED . Ko, HmERE- iR R
FRUYMEE T EER, BAESRRE. BK
(125 14 FH B s P TR Y, TS Nrf2/HO-1 4t
FUALME T IEEE, A R BR A PR 1 7 A B
AAA W), PSR EI S EBEER, X
IS BAWEITIER . 3% 7.5 mgkg BEERILLATE
¥ A 3 mg/kg 1A RN TLR4/NF-«B H1 Nrf2/HO-1
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VHL-von Hippel-Lindau protein; ARNT-aryl hydrocarbon receptor nuclear translocator.
4 HUE HIF-10/VEGF & {3 I &4 s A 1 R ALY
Fig.4 Mechanism of action of activating HIF-10/VEGF pathway to promote angiogenesis
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KA G, DRI AR BEARIT JCIE SR R KN, A T 5
TS AR BE, it 8 5 o o i o
AL R S S R B AN AR B G R R A, o 2
[Fa) 33 32 1) R0 » 388 3 TS Nrf2/HO- 1 38 B Ry /b #if
28 70 HE PR R R A 145400 R b B (1) 3 S
By, RSS2 e Nk B, A R
W RE m M. AEEE 2.5 5.0 mg/kg RAIEE Nrf2/
HO-1 Jf %, P A0 SE, X MCAO IR Rk I
gl AL W B 15 B A B S R ER . A%
PR EATPUAA S PLIE DUNE R NPT A 55 2 B
TETE, AWK, &4 7 dig 4T MCAO KR
FIZ S 20 mg/kg PRGN Nrf2 (A% H R A
HO-1 fy3ik, MIMPEACR R ME R . ik
KPR F--B. IL-6 FI TNF-a [fI7KF, FFEE SOD
A IL-10 BIRIE, IRE MCAO -5 KIS AL R A
RIEJ ), TS 2 S B i B b i 15 Ak B 4R Ak
R, NS B BA RN, 155 N b R
YER o B 502 B 38 I 0 23 17) MCAO 7N B A i
DXVES & RETE 5 png, AR (EEE Nrf2 A A
Fe i HO-1 Ik, #5840 BB 38 hn 'S8 25 e e 2

F Ik, o o i BE e 1) S5 M RO D RE, e B/
R 5 LT AR 4514551490, #E MCAO %5 SD K
30min J&, ip #ETEHEF IV20 mg/kg, AIiG4L Nrf2/
HO-1 5518 B 32 1 0 20 8 FE AR BB TS, o3
IR A g I AR 22 T Re AT, Rl R 22 TR T B0,
6'-O- R E Ik 32 2 ] O H 2 4 L2 B 45 21,
TR 6-0-FEHE L 3 2 40 mg/kg 7] DAL
7% MCAO KRR (1) Nrf2/ HO-1 {55388, i VR
FRIETEEN A, Rl E, TR E A R
[t & R ik 21,

25 b, Nrf2/HO-1 {5 518 % 75 o 26 o LA 8 22
VEH o S0 ) Nrf2/HO-1 {5 Sl i, nl 401 S AL B
W 9D SEAAT AT, R AE SR, 0 48 L
M A 45 5 3 R A 2 OR AP A o IE Ak, 12208 B PR I8
EAB TS B, A S H R E R
BERS B MO BE . b 2GS M R oy B I SO
Nrf2/HO-1 15 S i i, #if)iE % . SOD &2 Fl %
JiE 1= A, AR i R R A Rk, &
T A 92 0 25 S 1 R 2 B AE B R, T 4% R
B R ThAE . Rk, JRE RS IS Nrf2/HO-
1 55 @M MR s sy, BAEERIR RN
B, W8 1S BIA RGE T $ i 3 22 B Ak 4 At
FLI7 1A
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2.2 A% PI3K/Akt/mTOR 5 SiBEAIFHFEMNE
%)

RS, T 2ENE R TGS PIBKY
Akt/mTOR 15 5A%38 , 2 fift ook L2 8% (X FR) SE S ML
ML T R ST, #ERIEMAE R ER .
FEARZ TP AR, e A rh PR B 2 22
TR — Rl AERLIBR LN B B e
TRIFVER . BFFEERT], Z%UERISF/H % (oxygen-
glucose deprivation/reoxygenation, OGD/R) &7
TR TTAH M PE AR, R A2 4. FEEE 10
pg/mL "0 PI3K/Akt/mTOR 15 5B, I ma
TCIE IS RN R ALK, i OGD/R X2 T
Pfils2-53), AERE- B AR K 9 - 40 T3 ok 1A AR of
BN R 4 i ) 2 A0 R S B B BN Cextracellular
regulated protein kinase, ERK) /HIF-1a 1 PI3K/Akt/
mTOR/HIF- 1o 3 B M T H0 40 L 204 N2 e
Rg 2 —FRIET =M SR ECEE 1R SR
By, BABFERMHERPERD, NS 21 R
10 pmol/L FJ {2 Nt 48 N R 2B 3G 56 . /)N
AR TEITHE, WO PIBK/AkUmTOR {55 i@
H, M VEGF [EIk, (st ae v Ja i i g 5
A58, A ARFEF NS 2 pmol/L BT % PI3K/AkY/
mTOR 18 % , F& %0 1 &M 70 % i & B
(lactatedehydrogenase, LDH) 7K°F, £ OGD/R
PR R B IR 5T rg B 8 PC12 48, 401 PC12
YRR EWEFITE T, X IS HA MR ERET, %
487 dig 47 MCAO KRIEEH 200 mg/kg, 7EK
BRI 25 A Sk ], 3 g PI3K/Akt/mTOR
AR AT, gD IR 0405 51 K I J0E e S
S MRIE TR B, R OR R B8,
MCAO ARH 7 d, ip HZFEE 30 mg/kg, @it
B2 G I A I 19 2 T 3l ek L e A (A 42 55 5
T JAK2/STAT3 @ A1 PI3K/Akt/mTOR J& i,
A B 4tk 2R -2 (B-cell lymphoma-2, Bel-2)
Fik. T Bel-2 #2% X FEH (Bcl-2-associated X
protein, Bax) FI2:Z R R 4 &R E FH -3 (cystein-
asparate protease-3, Caspase-3) S8 T-AHREHMR
i, BT A R I T AR T, XS VR i
i BAMALRIFIERRL P2 KRR L MR
FET P E ORI EY, XA R AT
SEACAYTR AR, B I HEE PIBK/Akt/mTOR A1
NF-kB Z5i&1%, [#f% Caspase-3. A _fi&. LDH.
TNF-o. IL-6 H1335, [RIRHEH0 SOD. Bel-2/Bax

FIKP), L E T M A S R ) A i
Wi, EDHERE 10 mg/kg AEFEI MCAO K+
RIL, Ty #E SR BE PISK/Akt/mTOR 15 5 38 45 M
MHIH] MCAO i IR R AN F W, X4
L 306 P o5 7 A o 20 R 5 AR 7 e 4 4 L 1) R i
i3 BLAG B AR,

Zi I, PIBK/Akt/mTOR 155 1 B (1305 fe % 1
T ZANH IR R R AE B FE, AT R B A e afn Bk
FAorkpdit, HasREmaniE k. (et
T I (R G T A R R0 £ R L35 ) 2
M T S0 E SR . 10— R A 256 1 s 1R
PI3K/Akt/mTOR 1558 ¥ L 8RB 82 130w
ER, BHREME 1S 1R M. Kk, BT
PI3K/Akt/mTOR 15 5 I8 I ) 3850075 07 38 24 3% 14 ik
gy, BER IS BIA ZUEIT S BRI AT 7t 8 B .
2.3 318 TLR4/NF-kB 55 BEERI P ATEMR S

T 2GE P R rE I F ) TLR4/NF-xB {5 518
FRIVEAL, (R /N B B AN A R 2 28 MR B ey T 28
RIHEAL, A BN 2O RS, 8032 1S 51 K%
M, RANEBENERTUG . A5RH
AR R SR R SR, B R AT
PRAEH . 205 KH 50 umol/L Al 4/ /N R R
BV2 4iiJfif¥] TLR4/NF-xB 15 5@, XfHT OGD/R
731 NLRP3 Z8RE/IMATITEAL ST T00, RN
BEVE RS WS M s R B A Bl AR R i ]
N T2 PRI o ARAT B 50 pg/mL 3@
KRR TR 410 TLR4/NF-xB 3886, A i i i
IR B, HIHIOK R E TR A MR IL-1B 5
TNF-o 2 K K7, Jh/> OGD/R S & JE
SO, A 45 umol/L AT ] /0N i 5 4 A Y
TLR4/NF-«xB i B i IF M RBOEE S |1
(signal transducer and activator of transcription 1,
STATD) @Bk RIBERRA, FHPUEZHE v TIEE
FHIPRE RAE, /NIRRT (E 9 R A, fEH
BT R BLLAR , FRELAMHIAE 2 A o 3 i i ¢ A
T, MRS RGN FE2 2 MR S
(1) B BTG A2y, LB UE ST I H TLR4 . NF-«xB
RFIEMW 1S EE BARUF AT R, Zhuang
SR I ip ST FHERER 46 mg/kg R #1H] MCAO
K TLR4/NF-xB il g /MR i g i s ik, 9t
FEAIC TL-1B A IL-6 R7KF, 98070 i il L s 4] 457
fiio IS REMBRANHEER A RSO E
BAYNEIERSY, Xu MR ip P2 ER 7.5 mg/kg
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5RILATEFHEZER A 3 mgkg )] TLR4/NF-«xB
{558, BE Nrf2/HO-1 3@ HIE/> MCAO K
BRI A8 s ARG S, i /R 4545 A 4 b [+
PR AER . tAh, FlKHEEFES ) E % 5 0
AR LA TLR4/NF-«xB {5 S0 BR 0%, =
Bel-2. Livin 7K, FRACATE PR T4 ¢ R 7
(soluble factor-related apoptosis, sFas). T
Bl FEAk (soluble factor-related apoptosis ligand,
sFasl) MIRIE, XTE4E IS BEARIGITERHLL,
FRF &R B 2T E G, w0 SO0
N, B R KRB )5 2 X
I IkB Al NF-«xB #¢#0%, TiWkT 3 B 30 mg/kg AJ
LA TLR4 FI0HS A1 NF-«B 35 1, B TNF-
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VA - R, R T AR, R SO R 1)
FEAE S S AR IR, R PRI i A S A
RAEEMEH, RIS M bF i 5 A Fh Rk, A
MREE IS TG, AREEIT IS.
4 HES5RE

IS 150 H A s R B 2V i i i e 2 —, iaAe
BT RN B AT PRYE T 10 32 BT B AR e — 2 Ik
W, FEJRRIERITR A 78, A T
FYRITE HeAh, A BRI LA, (E[F]
2= KR E 2, 51K — R R R R B0,
IREIHZ G, B2 FEAE TR EIET. H
I i 28 R AP 70 AN #h 8 Wk BV T AE I PR VR 9T i 26 o
A R K . V2 TR giE s B 2 @At
Z R AR AT, BERIE PR LRI, AT
THEWEIRIT, e B E T UG s I 1 %A By
B, s 2 AR AR R R R E 1S BIPE
FH o WS AT 0% Nrf2/HO-1 A1 PI3K/Akt/mTOR {5
SiEH, [FREE PI3K/Akt/mTOR/HIF-10. i@,
B B A S AL RO A B R T, SRR g e 2 A I
EAE, WA RT S5DReE 24N 2 b e

IS EIIME S o IR AT FRERE IR B, 38
A DAR S Hopt 24 i il RS R, BAT
KA HES IS RIT T &

SR, 2853 P B F s P I R AT T Wi 1 22 B
e E5E, HIBIT IS WA REA 2 e R PR AN 7e
7o R TEPE R P REAFAE TR AEAN R B, 1K
X FAE IR PR &R 1 PR ok, RE
TR AR R 2R ke R, (E AR
PUHIBON R 2%, HETHIWT S 2 b i — (5 5 IR,
XFAME T B A A e A 2 .
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