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i E: BRY ETHET B2 #HEETF 2 (nuclear factor erythroid 2-related factor 2, Nrf2) /p62/Kelch #£ ECH #HR &M 1
(Kelch-like ECH-associated protein 1, Keapl) {55 8@ MRS E R R EA 55 IHEE R XTBT/RRIGEERH (Alzheimer’s disease, AD)
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25-35, APasas) M AD Y, ST AT 42d. KA Y 2K 5228 S0 KR R iR sl SE 8 Al /1N B8 2% ST iE 1268 775 ELISA
603 T AL KT TRR R -4 (hematoxylin-eosin, HE) %eff % JE I YL (o W 427 T A SUR BRI 05 500 B K-
S Yett ME/NRIE LA T AR KIE; F B ALK N S HE AB1-ax FIBEFRIL tau 22 (phosphorylated tau, p-Tau) Ik
TUNEL J e 0 2165 o) 2H U0 22 S0 T 4% ;. Western blotting A&V S22 T2 H & A& Nrf2/p62/Keap1 JBEAHC5 A KA.
R GEMANE, BREL. FMER. BIRE+HEMERADRE EZE . WiF 5230 P00 REEZE A5 (P<0.05);
W HA A BALRE (superoxide dismutase, SOD) & TEL A H K (glutathione, GSH) K-T-RFTHE (P<0.05),
W% (malondialdehyde, MDA) /K FREREML (P<0.05); S HLURMBHRIE A FFEE WS, AT TREE
FE% (P<<0.05); W S4ZR AB X ABiazs p-Tau RIEFHL (P<<0.05); W HAHLERAIR KL AR EHAN-3 (cystein-asparate
protease-3, Caspase-3). B ZHffuik -2 (B-cell lymphoma-2, Bel-2) #H3% X F A (Bcl-2 associated X protein, Bax). Keapl.
p62 H HFIEK T BE L (P<0.05), Beclin-1. W AHIH AR HE 3-11 (microtubule-associated protein light chain 3-1I, LC3-
1D /LC3-I. Nrf2 3 FARIEKFBETHE (P<0.05); 5HRMG LA, BREBHNAENEE (P<0.05). SERR+FH
MR R A LLER, B R +HIHE R +ML38S Al LR iahs ZOm B AR LEH (P<0.05). 51 W FEBA H N
F AD /NRAHAREZ R E R, EAERIBLH] 53805 Nrf2/p62/Keapl {5 5 @8 A % .
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Abstract: Objective To explore the neuroprotective effects of puerarin combined with rapamycin in Alzheimer’s disease (AD) mice
model based on nuclear factor E2-related factor 2 (Nrf2)/p62/Kelch-like ECH associated protein 1 (Keapl) signaling pathway.
Methods BALB/c mice were randomly divided into control group, model group, puerarin group, rapamycin group, puerarin +
rapamycin group and puerarin + rapamycin + Nrf2 inhibitor ML385 group. Except for the control group, all other mice were injected
with B-amyloid protein 25-35 (AB2s-35) into the brain to establish an AD model and received drug intervention for 42 d. Y-maze
alternation experiment and new object recognition experiment were used to detect the learning and memory ability of mice; ELISA
was used to detecte oxidative stress levels in hippocampal tissue; Hematoxylin-eosin (HE) staining and Nissl staining were used to
observe the pathological damage of hippocampal tissue; AP expression in hippocampal tissue of mice was observed by sulfur-S
staining; Immunohistochemistry was used to detect the expressions of APi-42 and phosphorylated tau protein (p-Tau) in hippocampal
tissue; TUNEL staining was used to observe neuronal apoptosis in hippocampal tissue; Western blotting was used to detect apoptosis,
autophagy and Nrf2/p62/Keap1 pathway related protein expressions in hippocampal tissue. Results Compared with model group, the
spontaneous alternation rate, preference coefficient and discrimination coefficient of mice in puerarin group, rapamycin group and
puerarin + rapamycin group were significantly increased (P < 0.05); The activity of superoxide dismutase (SOD) and level of
glutathione (GSH) in hippocampal tissue were significantly increased (P < 0.05), while the level of malondialdehyde (MDA) was
significantly decreased (P < 0.05); The pathological damage of hippocampal tissue showed varying degrees of improvement, with a
significant decrease in neuronal apoptosis rate (P < 0.05); The expressions of AP, APi-42 and p-Tau in hippocampal tissue were
decreased (P < 0.05); The expression levels of cystein-asparate protease-3 (Caspase-3), B-cell lymphoma-2 associated X protein (Bax),
Keapl and p62 proteins in hippocampal tissue were significantly reduced (P < 0.05), while the expression levels of Beclin-1,
microtubule associated protein light chain 3-1I (LC3-11)/LC3-I, and Nrf2 proteins were significantly increased (P < 0.05); Compared
with individual administration, the changes in combination administration were the most significant (P < 0.05). Compared with
puerarin + rapamycin group, puerarin + rapamycin + ML385 group partially reversed the above indicators and pathological changes
(P <0.05). Conclusion The combination of puerarin and rapamycin exerts neuroprotective effects in AD mice, and its mechanism is
related to the activation of Nrf2/p62/Keap]1 signaling pathway.
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mg/kg) U4ZH, &2 12 B BRxFIRAs, Hp /R
P38 sk i NS ABasss #%E AD BB IRH, %4
254 ig B EL ip B HE &= . ML385, 1/, i#
BReRY) 42 d.
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5% Mt la A1, A 73N Caspase-3. Bax.
Beclin-1. LC3-II/LC3-1. Nrf2. p62. Keapl. B-actin
ik, 4 CWELR: I HRP FRic i) —3t, =ik
HE 1h A ECL KGR, RERGIFH
Image J 55347 255 IR BE AR
210 ZitFESR

TR & ES, X £sRR, KH
SPSS 29.0 B X BT G vt o0, SRATERRI R
Ti E T EAT Z I ELEL, SNK-g K AT 19 21 [7]
A .
3 #R
3.1 BREKESEWEERIT AD EHEVNRZFIE
1Z 8 TIBI M)

w1 s, SXTRAE, BAHNREE
LR WEFREL PN R R (P<0.05);
SERA LR, BARRA. FinERAPIREER
B, mir 248, P 2B E TS (P<0.05);
HERRAMTFMERMALLE, SRE+FHER
AR B EZBR., Wi R PR ETHE
(P<0.05); 5EMKR+FMFERALE, HRE+
i IHF R +ML385 4/ E BB iy REL
Hinl BB EFEIC (P<<0.05),

F1 BHNRFICIZENLER (X+£s5,n=12)

Table 1 Comparison of learning and memory abilities of mice in each group (X £ s, n=12)

2H 531 Fi &/ (mg-kg™) HEZER/% TWiF 250/ % HEMRE %
payict — 35.26+3.61 59.46+6.05 23.58+2.40
it — 12.744+1.33* 36.22+3.71* 14.26+1.48*
BiRE 160 22.15+2.30 4573 +4.62" 17.55+1.83"
HIHER 2 22.38+2.35" 45.89+4.69* 17.62+1.86"
ERELTNEE 160+2 34.79+3.56"" 58.751+5.93*4" 22.9442 344"
B+ H IAE R +ML38S 160+2+43.33 22.81+2.39° 46.08+4.67° 17.86+1.89°

SRR #P<0.05; SHIEIAILLE: "P<0.05: SHREALE: 4P<0.05: SENELMILE: "P<0.05: SHREHENEL4LL

#: *P<0.05, FLMH.

#P < 0.05 vs control group; “P < 0.05 vs model group: 4P <0.05 vs puerarin group; "p <0.05 vs rapamycin group; ®P<0.05vs puerarin + rapamycin

group, same as below tables.

32 ERZHEAEFEWERN AD HRE/NREEAE
LOF AL Nk 2200

2 fron, S5, BRI RiED
H 2 MDA /KF .3 TFm (P<<0.05), SOD i 1Al
GSH /K5 Z K (P<<0.05); SHAIALLE, &
R FHinE RN RIS HH MDA /K53
FEAIK (P<<0.05), SOD i&EVEF GSH 7KV B3& =

(P<0.05); H5EMBAMTFIAFERALE, EiR
F+ M8 R A/ RS 2H 2 MDA 7K 12 25 PRI
(P<<0.05), SOD MR GSH /K TFRETmE (P<
0.05); H5EMA+THWERALK, BRE+EH
A 25 2% + ML385 4/ i 52 21 MDA /K12 %
FE (P<0.05), SOD &M GSH 7K~ i 3 FF1IK
(P<0.05).



« 8238 « PED 202511 5 B56% $ 228 Chinese Traditional and Herbal Drugs 2025 November Vol. 56 No. 22
=2 BHENFREDELSNHRBKTLE (X£s,n=6)
Table 2 Comparison of oxidative stress levels in hippocampal tissues of mice in each group (X £ s, n=6)

A ill&/(mg'kg™") MDA/(nmol-mg™) SOD/(U-mg™") GSH/(mg-g™")
oyl — 0.47+0.06 104.22411.02 3.52+0.36
it — 1.15+0.12% 50.73£5.17* 1.7040.18*
FERE 160 0.88+0.10* 71.70+£7.32* 2.59+0.27"
HINER 2 0.84+0.09" 72.33+7.39* 2.61+£0.28
ERE+HMER 160+2 0.56+0.07*4" 98.4249.95*4" 3.47+0.36""
FERE A+ HIPER1+ML38S 160+2-+43.33 0.81+0.09° 75.261+7.64° 2.66+0.29°

3.3 BREZKATFMEBERN AD RENRIEDA
LV DAL

W 1 s, o IR/ R S GRS S5 5
B, mMocitEF . BSBSEH BT A
S0 IR e, AT B S R A L, A
ZeoeieE KRR/, ARG, HHEPERGL: 5
BRALAL, BWIRERA. FMERA. BRR+F
F 8 2R A/ B S H SR PR O ] B s SRR
RHEIAERALE, BRE+HINER+ML38S
ZH /) B S AL P AR A 0 B
34 BRZHATFMBERN AD REVNREDA
LAWE TS

WL 2 J R AL/ B S P22 e g i e B
PR T, BRI IS SRR,
L SICH RN R b v 6= W 711 e~ PO e i
A% [ e AL, JE IR AR LR W] ;. 5
MR, WIREA. FinERA. SRE+HN
FRAMmaITs. B, #5 LJERIE A B
RAFNGE: SEREHENERALK, SRE+

FARE

AR +ML385 A o™ H.
35 EBRZHAEEWERY AD HE/NREEA
40eh AR FTRIEHIFZND

W 3 fiow, SRR LRI, BN RIS
PR AR FOLRE N, SRAAIE, BERER
M. FNHERA AR FOCIRERD; SERRAEAM
TINERALE, BRE+FFNERL AR %L
Ewd; SERR+EMNERANK, BRE+H
M5 & +ML385 4 AB %GR EE I N
3.6 BERZHEEWERN AD HE/NREEA
208 APy A p-Tau FTIXAIE N

Wi 4 f1k 3 FoR, SXTRRZLELER, ARAL/NE
HLELE ARy Al p-Tau MRIEEZETE (P<
0.05); SEMALE, HIRRAH. FHERA Ara
Al p-Tau HFRIXEEFIC (P<0.05); 5ERERA
MEERERALE, BRE+HHNERH ARl M
p-Tau FFRIE T K (P<<0.05); 5B E+HIHE
RAE, WRE +FH M5 R +ML385 HEL APia Ml
p-Tau RIEBETHE (P<0.05).

50 55 e b

S S R R Y YRS
BRE+ENER SRE+FHNEHER+ML38S

EMEE

El 1 HE REWUREDALFETHE (X400)
Fig. 1 Histopathological changes in hippocampus observed by HE staining (x 400)

& 2

EREABUZEBEMAETES (X400)

Fig.2 Morphology of hippocampal neurons observed by Nissl staining (x 400)



PED 202511 5 B56% $ 228 Chinese Traditional and Herbal Drugs 2025 November Vol. 56 No. 22 « 8239 «

TH-S

AB

DAPI

Merge

3 MEAE-S RERNEDHEAT AP HIRIE (X20)

Fig.3 AP expression in hippocampal tissues observed by sulfur yellow-S staining (x 20)

ABras AT

L5 g s

p-Tau ] s 4 e T i vy
‘ A 3 Ul S % -
; N ! 2

X HE Y B ELEE*S BIREAERER SRR HRERML38S
4 REBAEKRNEDTLHL APra: F1 p-Tau BIZRIE (X20)
Fig.4 Expressions of Api-42 and p-Tau in hippocampal tissues detected by immunohistochemistry (x 20)

F3 FBHENREDELAT APreFl p-Tau BIFRIALLE (X£s,n=06)

Table 3 Comparison of expressions of APi-s2 and p-Tau in hippocampal tissues of mice in each group (X £ s, n=26)

; T3 AME
PR I &/(mg kg ™!
A M/ mg kg™ ABi-42 p-Tau

Pagie — 0.07£0.01 0.0540.01
T — 0.18+0.03% 0.1440.02%
BHIRE 160 0.14+0.02" 0.11+0.02*
HER 2 0.13+0.02 0.1040.02"
BHIRR+HINER 160+2 0.08+0.01"4" 0.06+0.01"4"
FMRE A H AR R +ML38S 160+2-+43.33 0.12+0.02° 0.09+0.01°

37 BIREKEBFWEERI AD HEVNREGDE - AREKTFERETE (P<0.05); SEAHE,

AMZTURETHIFMN WIRERA. TNERAND R SASM A TR TR
e 5. 6 MK 4 fros, SRR, #iR Al Caspase-3. Bax & HRB/KTEFRFEML (P<

HANRIF HHRM AT T M Caspase-3. Bax & 0.05); 5EMRAMEMHERALR, BRE+H
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TUNEL

DAPI

Merge

X T HiRER ELEE> ERE+ TSR SRR R ML38S

5 TUNEL }&WEFTAMAHZATATIER (X200)
Fig. 5 Apoptosis of neurons in hippocampal tissue observed by TUNEL staining (x 200)

comc: — D S SR S S oo
P R T S s——

oyt [t FIRE BhEER  BHRE+ BREENEEL
HNEER ML385

E 6 Western blotting #:78 54H40 Caspase-3. Bax Fi&

Fig. 6 Caspase-3 and Bax expressions in hippocampal tissues detected by Western blotting

*F4 BHNREDELHEZITTETEF Caspase-3 Bax FRIALLE (X+s,n=6)
Table 4 Comparison of neuronal apoptosis rate and expressions of Caspase-3 and Bax in hippocampal tissues of mice in

each group (X £ s,n=06)

A & /(mg-kg™) WZ TR T/ % Caspase-3/B-actin Bax/B-actin
papiict — 3.184+0.33 0.64+0.07 0.52+0.06
FETY — 32.75+3.39% 1.27+0.14% 1.184+0.13%
HIRE 160 21.0942.25* 1.054+0.11 0.9340.10*
HINEE 2 20.87+2.19* 1.02+0.11" 0.91+0.10"
BRE+HENER 160+2 9.5441.03"4" 0.7040.08"" 0.624+0.07"4"
FRE -+ HINE R +ML38S 160+2+43.33 19.614+2.06° 0.954+0.10° 0.8740.10°

MAFE 25 4/ BRI S A 228 U IR T2 % A1 Caspase-3.+ K RERE (P<0.05),

Bax B ARIEKFEERFL (P<0.05); 58RE+ 3.8 BREHKATMWMEERX AD HE/NREDHE
TIHERALE, BRE+FFMNER ML 4/ HAEEHEXEBARIE

SRR T4 42 T TS % . Caspase-3. Bax 1% Wi 7 gk s fis, SXTIRAL R, AL N

A
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Beciin-| WD SRR S S S — 0 (0"

1.6 X10*
1.4X10*

X sl ERE

EHHEE  EHER+  SRR+EnER+
HINEER ML385
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Fig.7 Beclin-1 and LC3-II/LC3-I expressions in hippocampal tissues detected by Western blotting

®5 HENREDEARNBREXEARELE (X+s,n1=6)

Table S Comparison of expressions of autophagy-related proteins in hippocampal tissues of mice in each group (X +s,n=26)

2H 51 5l &/(mg-kg™) Beclin-1/B-actin LC3-1I/LC3-1
payiict — 0.95+0.11 0.8840.10
it — 0.304+0.04* 0.26+0.14%
HiRE 160 0.5340.06" 0.49+0.06"
HIHER 2 0.56+0.07* 0.51+0.06"
ERE+TIHER 160+2 0.874+0.10"" 0.80+0.09*4"
P E A+ HINEE +ML38S 1604244333 0.60+0.07° 0.55+0.07°

R Sy 2 21 Beclin-1.LC3-1I/LC3-1 & A R iA/K T &
EIFIC (P<0.05); SHAALE, HREA. &
25 22 Beclin-1.LC3-I/LC3-1 & &k K8 3
Fm (P<0.05); HERZEAMENERHLLE,
I E 4 H M 24 Beclin-1.LC3-I/LC3-1 A #
KA REETE (P<0.05); 5EMRE+TFTMHER
ML, B+ B A% %R +ML385 4 Beclin-1.
LC3-I/LC3-1 fE FHFRIA KT B ERHFL (P<0.05).
39 ERZHAFWERN AD R/ REDH
20 Nrf2. p62. Keapl FiXHIS/0m

Wik 8 M 6 Fin, S EbEE, MR

WS H Nrf2 B HREKTFRBERFK (P<
0.05), Keapl. p62 HEHRIEKFEZEE (P<
0.05); SRR, B RA. TIN5 RH N2
RARZKTEETE (P<0.05), Keapl. p62 &
HEREACFEE R (P<0.05); SEREMLAMTE
MR R L, BRE +HINERA Nef2 EARIL
K RZETHE (P<0.05), Keapl. p62 & HEIAK
TFREREMK (P<0.05); 5EMWE+HHMERAL
B, ERER+FNER+ML3SS 4 Nrf2 HEARIE
K BZE L (P<0.05), Keapl. p62 & HEIAK
FREFE (P<0.05).

i D S— — A 0

p62 - - - - - o

| — S — E—— pE—y 6.8% 104

X HE e BRR

& 8

S

BRET  BREENEET
HINFR ML385

Western blotting #8540 Nrf2, p62. Keapl ik

Fig. 8 Nrf2, p62 and Keap1 expressions in hippocampal tissues detected by Western blotting
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6 BENRIEDEL Nrf2. p62. Keapl RIALLE (X+s,n=6)

Table 6 Comparison of expressions of Nrf2, p62 and Keap1 in hippocampal tissues of mice in each group (X + s, n=26)

2H 5 &/ (mg-kg™) Nrf2/B-actin p62/B-actin Keap1/p-actin
Xt iR — 0.96+0.11 0.3840.05 0.4610.06
Rt — 0.314+0.04% 1.0140.12% 1.0940.12%
HIRE 160 0.57+0.07" 0.75+0.09* 0.82+0.09*
HINER 2 0.59+0.07" 0.72+0.08" 0.81+0.09*
HRR+HENESR 16042 0.90+0.10"" 0.43+0.05 " 0.50+0.06™"
FIRE + EH A E +ML38S 160+2+43.33 0.63+0.07° 0.68+0.08° 0.77+0.09°

4 e LC3-IV/LC3-T RILWEAK. {2 Beclin-1 Feik ml 158

AD fENSEHIRIE—HE, HiiCsoH
FPEAFL T AR, ABasss /& ABra MIAZOEENE A
B, WS I N IS o R B AR a2 A A
(1), T APasss SR FEPERAAE. AR, S,
HAAHFRRIE ABosss BRI [FEIFER] DU 5]
WIEYE ABiaz 1 p-Tau K F S, WA T IE
I RS APos.as #3 AD /NRASEAY, R IRIGE AR/
B H EZE R, lF 25 PN REUR E R,
/N )RR I IR A, $RIRIE R ). AD (1)
KAES AB B HE IR tau & H 7 BRI 2 1)
FHIG, AR R VR ABra FREE X p-Tau &
HEE, Al S AL, % AD /N EA
HThRelel, EALMIAE AD R s 2 e B L
PIER, AL TGN AB1ao AT p-Tau FKiL, 1M
APBi1-42 Fll p-Tau 21K (134 0 S a] n il S8 A0 38 J5 A Al
ERCEMEIERA, NS ADUT, AHFFCRIL, B
NRIED L MDA JKFJHE, SOD i AT GSH
KB - MDA, SOD. GSH 1A% 5% M8 0t
FER I EZER T, MDA /KFHIFHE & SOD. T4
WA (catalase, CAT) J& MM FAK AT INJE] AD 19
FREARGU8); FAK MDA /K, 85 SOD JE kA
GSH 7K AT il AL BB B, 258 AD K ERIAKN
FEASUT, ABiax AT p-Tau S PR AT fi 2 4 2 TG 1
T-i&1%, Caspase-3. Bax fE N BT HHICE AR
H R EEAEHR, RBFFURIL, BN R
L2 21 Caspase-3. Bax H& HRIAKPFREI & F
fik Caspase-3.Bax FI& A/ D& TG T, I3 AD
KSR Sk, T SGE A FN DI RE L id 2T AR,
117 HLF#AIK MDA JK-F, $2/% SOD Hi b, wl ik
BEA BT, BEm k> Tau 2B RBERR b X
ABia BIUTH, FEMK Caspase-3+ Bax 3&i&, i3 AD
PEERPAFIRERGR2 . hAh, E AT DUB IS ERR ABia
PIUCAR IS ph & e T, M AD KIEIRITIE
R, ARWFF R, HZH /N R 5 2H 20 Beclin-1+

H g INE AR iGEFR, & APP/PST /MR AD FRAT
A4, El LC3I/LC3-1 #1 Beclin-1 FRi1&, i p62
FIRATEHE AW, k> ABras FIPTA K Tau B E
IRk, B R Bax Rik, MsIARAET, 5GE
AD IR ERR5-261, 2 B I SA A0 B A 2l R T
it B WA B T 25 /N AD

W, HWRTESA S E RIS TG
J7 APP/PS1 XUEH:PR /N BN BN DD REFRAG 2T, 3X A
AD GBI IRAE TR R . BRI A EARM
— PRI G, BAPUEAR. BT
AR AR ES AR, XK
TR BRI TE N B 22 R 28 R G000 B A B ERA
JY A 42528290 B FU R I, B AR R ATl i PR AR
MDA /KF, #&& SOD v GSH 7KF, 4
LU NN, 23 APP/PST /N BRI T AE A5 301,
HIABRERN PRI AR R, FiEd s
HIRZ 5 Z il RGAHRPIRIIRIT . TIHER
AR, > AR DU, ] Tau B ES
FEWEIRAL, 3% AD KN A D) REREAGE1-32, B
5 EAE R AN B A& PR AR B R
YERIIBT, HCE S TRE A “ T +om e 1)
FIEONE,  SEBURER I AR O B AR, BUSCHIRTT
AD A RHRNS . ARFTCE— RS, BIRE. &
AR5 2% S P BB 2T T ] AD /)N BRI 55 2R
AR T [, (REE E R, #EIT6 AD R AEDR
PHER, HAPWERGSRERE. FEE50FH
WA S A AER, SRR SHHNERREH
YERNVEIT AD HIE 0T %

Nrf2/p62/Keapl 15 ZHEKTE AD 1R E R @
R RIEEENER, EHEBT, Keapl 5 Nif2
SEA R BB TERERNE T, p62 i@
i FEFESS G Keapl, 1 H S Nrf2 f#ES, Nrf2 £
M R R IR AR, 5 YA AR B oo
(antioxidant response element, ARE) &5&¥0% it
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FUEALhE . BWESEHR 7RIS, BEMXT AD K%
M LRIPE RIS, AT TR, BN
HZ Nrf2 Kk, p62. Keapl RiAFtE, ME
RE . HIHER N E AT 1R EiR TR s
A, HPhERRBEEHERIGT R RN
B, WKL, BOE Nrf2/p62/Keap 15 5 8 #% ]
B&fI MDA 7K°F, #&15 SOD i& 1, WS & 4t
SAACTIRE, AL T BRAET, Bk AD /MR
WWHIThRERS); W@ B LC3-I/LC3-1. Beclin-1
BT, et B, et Ap ABERRAL Tau
AR, BGE APP/PST /NS IZ AT RARREAS S, H
Thige [l S S8 R I, ML38S AbFER] F#IE Nrf2 ik,
Thi p62. Keapl ik, 7y iiks s K& A
FRIGITXT AD NREIMAE R ER . ERBIER
=+ AR R +ML385 AL 2E SIidiZRe 70 AALRL
BOKF 5 AR R 2 AR, T e K
et p62 IR, MIMIf#ER Keapl X Nrf2 (401,
WO Nrf2 (5538 5, 75 105 20 Nrf2/p62/Keapl 15
Tl EA KRN, MOTRERE ML385 4y
AR, BUTIS A RCRA L LG 2 25HE 1
A
i b, BMRBEHERMERAREN AD MK
AR ORTER, 50T Nrf2/p62/Keapl {5 5@ H
AR RBFLFEE T AD FGITHLRI, 1 HERUE T
WL “Nrf2 BKEhHEL” 5 “mTOR | 4K 5]
Wi XUEAE WA, BEA RATH AD I BB LG,
FFRBL “14+1>27 [P FEZNL, H AD KA
W 2%, T H AW FUI & 24 R B0 B 77 BB L
EHAER 8T, AR ML38S 4 2457 Bl 17 ik ,
JE BT E A T 25 A FPLHIE T 2
@it ZIMLRNRIERTT.
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