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The effect of bunaofushenfang on oxidative stress in AD

model rats based on Nrf2 signal pathway

Abstract: Objective To explore the effect of bunaofushenfang on bilateral lat
eral ventricle injection of A4 effects of oxidative stress in AD model rats
and its possible mechanism. Methods Fifty male SD rats were randomly divi
ded into five groups: Normal group (control) , Sham operation group (sham) ,
Model group (AD) , Bunaofushenfang group (AD-+bnfsf) and Donepezil grou
p (AD+dnpq) . The AD model was established by bilateral lateral ventricle in
jection of Ai42, the Sham operation group was injected with sterile normal s
aline in the same way. 7 days after modeling, sham group and AD group we
re given double distilled water by gavage, and the AD+bnfsf group and AD+
dnpq group were treated with the corresponding drug liquid gavage. The nor
mal group was not gavaged, and the gavage continued for 4 weeks.The learni
ng and memory ability of the rats in each group was observed by Morris wat
er maze; the changes of neuronal cells and Nissl bodies in CAl area of hipp
ocampus of each group was observed by HE and Nissl staining; the contents
of H202, SOD, GSH-Px and MDA in the serum and hippocampus of the rats
in each group were detected by kits ;the protein expressions of Nrf2, Keapl
and HO-1 in the hippocampus of rats in each group were detected by Weste
rn Blot. Results 1 The results of Morris water maze showed that compared
with control and sham groups, the time of looking for the platform in AD gr
oup was significantly longer (P<0.01), the swimming track was more disorder
ed, the time of reaching the platform for the first time was longer (P<0.05),
and the number of crossing the platform was significantly reduced (P<0.01);
Compared with AD group, the latency of rats in the treatment group was sho
rtened, the time of looking for the platform was shortened (P<0.05), the tend
ency of looking for the platform during swimming, the time of first arriving
at the platform was shortened, and the number of crossing the platform was i

ncreased (P<0.05). 2. The results of HE staining showed that compared with

11l
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control group and sham group, the neurons in hippocampal CAl area in AD

group were stained unevenly, arranged disorderly, the number of neurons decr
eased significantly, and the neuronal structure was destroyed; After administrat
ion, neurons in CAl area of hippocampus in AD-+bnfsf group were orderly ar
ranged, the cell spacing increased, the number of neurons increased and the st
ructure of neurons was incomplete; In AD+dnpq group, neurons are arranged

orderly and slightly loose, the number of neurons is more than that in AD gr
oup, and the structure of neurons is basically complete. 3. Nissl staining resul
ts showed that compared with control group and sham group, the staining col
or of neurons in CAl area in AD group was different, arranged disorderly, a
nd the number of Nissl bodies decreased; The neurons in CAl area in each t
reatment group were stained deeply, the cells were arranged neatly, and Nissl
bodies were abundant. 4. The results of oxidative stress index showed that c
ompared with control group and sham group, the contents of H.O, and MDA
in serum and hippocampus increased, and the contents of SOD and GSH-Px
decreased in AD group (P<0.05); Compared with AD group, the contents of
H202 and MDA in serum and hippocampus decreased, while SOD and GSH-
Px increased (P<0.05). 5. WB results showed that compared with control grou
p and sham group, the expression of Nrf2 and HO-1 protein in hippocampus

of AD group decreased significantly, and the expression of Keapl protein incr
eased (P<0.05); Compared with AD group, the expression of Nrf2 and HO-1

in hippocampus increased and the expression of Keapl protein decreased in e
ach treatment group (P<0.05). Conclusion Bunaofushenfang can improve the I
earning and memory ability of AD rats, and has a certain protective effect on
the hippocampal neurons of AD rats. The mechanism may be through regula
ting the Nrf2 signaling pathway and inhibiting oxidative stress.

Key Words: Alzheimer’ s disease; Oxidative stress; Bunaofushenfang; Nrf2; Keapl
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WP, A4S T NADPH. NQOIL. HO-1. JHZERIEREE. A MoH KRS A e
HARY, IR IEUEAMS 1 RS20,

MEZENS AD B KM i Nef2 f Hf 3% it S b BT 8L 7 £38
Y7, Osama Alsiddig 55 A I\AY Nrf2 75 4 47 40 Mo S0 0000 5 A s A 11 980E &2 B
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FULCRNEG 7 BN NREER, CLERSR. . 7K, AFRK B A
T IR LB, WATAE TR

SO PURIE TE R =007 B, =007 — 1 i A IZE AL R i 2
PEE (T BRAED) 91, KM =J0i8: AR NI Z ) E Bl B R 0 =0 488,
T ) 2 e e A €7 | N TN N P Il 1 =€ 7 N7 B A N 1~ Rl £ -
i, FCHEERAAEm . Oy Bl =FILE R, GEAKAL . WE, =00
Z BT,

AR BN ERZE, JEZIRT NN EEA N R B0
R, KR R=I, WRE., A58, BE. HABERE, BT 51&ZNH
A CREFRR” s BNV S5, PP AR GeHE AR S BB AR “F 7
7 R A SEIEY . TR RR RN “ERRRT . TR

WEE. 2EF. KB KE W) ]|, A, EE, TROEAE. LF%, K
. e, G, BRUSBEE. g8, B Ba. K. 35, 418



I

P BAURSIEER: XNPIREE. IRIERIE, R T EEL R
P WERE. HEEREASE 12 P EAIETERY,
3.2 REXM AD HEBHLAIAIR

TREZFHTC AD Fi 4, WHARRIER 2 W T B (D 3= iR “H
SIE” “RIAR .

bR NGBS T R, HPURY . R . RS AR BOTASR
WUBLERENG | RER . LK BRI PIRS 2 L UL R FA BT, wloks A Soeh S ok,
HILRIRZAS . W2, 2. FEEAAESR. B8, BEARERR, il
FI . BIEH A, BEFEARS A BN EP), ZRAELTIRIRE I L &, 2
BESANE, OMAT, eANEEE, SRS, SR IkiTasgR. &
KNI R BB RE, SR IR SR s B0 L, BAREPRSS, 124k
FIUMiREE S BEERAE, EIGME, 0 5E, SR, MY
HFITREE, BN CHTE, P EUNES . ZEE BN “AERmNAE” R A
ML, AR ML SRFRAEAR AR, W E Booooin, B AN, i s
R

b, WAL REDCNE ARG ZouRE. BE. T, EHEAE
=, Hh=JomeEM “ERNE” AFEERRF, ZoEE, ek, LIS
A I REELRNA ERNAEWMRMEEG =JTIEF IR, —E T UHE KR,
T T T B AR o
3.3 XREFE> AD HIHARHR

BAR LR S0 A E B INIRIT AD RS, (X LRKES#IRIT AD IR
CLATFIRIZWT .
3.3.1 BRRZAEL RRRZGIREVAIIATT AD

R KR S R R, b SR R R E 2B 56 2 R G N SR O AR 1 Rk
TR TR, OB A TS AUR B GO, [R5 2 AT R g #H] PME
ik, WEiE AL T PP2A 1EME; FRK T216-GSK-3BFK %, I GSK-3B7E 14,
BET A B E AD KR 2 ST I0 12 /g Ao,

IR ERIRTI Z8YT ABra IERIE R AD BBUK R, KIS RER

%
B
= AD KB Drd-2 1315, T iE GFAP. TNF-038i%, ] 485 Je w421,



HILREXRFM L FAOLC

TRUENN A I 7 S P RE S 0T AD R BB IE I BT 28 . P ImhI AR AB
AR, JEMIE AD KB 01288 1%,

3.3.2 £ REFHFIRIT AD

TR BRI RN “TFT, BFERT T N KT MOy
TR M IR T7 70 ANTT R R R PR B PR DL 25 R AL ) D 7,
T it o/ BCER A 22 BlE B A D) DAy R T 1,

TREKTT FIEMARIAGN “E7 . “HT L R7 L UAF7 INEER,
Forpr « 37 PR AR EEORITER, ARTBA I A7 2R
FRIT R RABIZY), BURIRIT IR, R BAEPIME L, —1E
Sl R Ik, —IRIGIT OORE AN R Yy B dikds ‘4
S5I77, HAes| AV EIRRARIAL . 47 I EAR Y HLARTE ok e s DU BE R )
B, —MBokUL, FHFEZA TG, mHEZER, FHED, HHRAZ
B E 28

RERBE T (HREAME) , HRER RIRA R, RBME/NGTTF. &
AR IR BB D-21 FUREDUR RN B 2% 20120 e, SeE i ZH 28 E B
FEACUHEOL, X B DX P 8 o L DR A FH 4451 [o) I o i ek 4 01 B R BRI 97 i
HEIAS R SR S BERG, R IR BRBRE AN 2 IO 2 I O, (R AR 438 5T
B, PLEGE 7 21012 58 790,

HMIBEE R A = KB AR TR R, SRR, RN EE Ry
Aeda/> AD KB IL-1B+ IL-6. TNF-o 5 &, Fiff PI3K. p-AKT. p-P38 tHHKIA,
T p-JNK M1 p-ERK £ H &Kk, RIAMNE 277 ol g PI3K/AKT A1 MAPK i
B, PR SR IR N LK FIERYT AD K BRI TR H 71,

3.3.3 R MTTIAT AD IR KR

MR A= KRR LA, E (EFEES) . (AR
TREEZ) S2WEEPEAICE, £IRKERITRWBERMERTT, H3CFH R
Kt . MAMEPMZET A4 , HA=t, KR, ARAR, B
ML, BRI TRIT A SR e Sk B

MR R B =GN R BOR B, NG RIRAE KGR, BN
Wi, NEEZ BT-LIEMER, ke, REZ. A=0 RIRERAEME, 1
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I

TR, B LRARSIM, BRI, WA 52 EATIER, 207 b
Heti -

Ik, SEAMRERIA T 2R TR TT %, A =6 KRR BT
2H R 22 50 5 B4 AN T

MBEE AL AT, W FEN GOxt T vh - 2 R 2 P #H — 58 AR 72

F=-6: NTINRHEY TS Panax japonicus C.A. Mey. IR 25, (SZHEX
LY BRI AN =o0, SRERHE, FEMIT O, G, IR,
H& “B=+1, IbAZ” 28 2015w (PAEANRILMEZ M) FiddH AR
WEANSEAL, HORSIEE, BMARKMThAG (RAE) B “TRTEEAE. 7
SR AR 25 REAE IR 2 J758 o BRI TR BAAT 5 2 ol 2 i 8 BN =i B
H. ZHES AP AR XLy A BT RAT . BEPURR. OGE
MRS B 0 PUEs7 MRIIR RO PR B0, PR
PUE TG TS 2 P A,

Fk: NZERHEYI R Gastrodia elata Bl 258, (ZHER) BRMRAER “iE
2, ZHRRE”, (MRAEZ) FRE “AMRE<7, (HETFARR)
L RBREE “BIFHA” “fbHI L7 ik, JFE7 . (REHG) il
RIRAE “AEINRZAS, BENBEZIK” o ATH, ATAVARREA (. BRI
IV, AR RBRI I TR IR, RG22 B oy S B T 28 S AR
AP, DR, HEEREW, BRI, RIKMEZ R KRR R AT Do i
T Wt {5 5 IE BRSO, SR B SRE RSS2 i B4y ik B T O AR
[y =R IS3 B AT AT B o H I IR 32 44 2 (GalR2) kB4, i SIRT 1 Al PGC-1
QR IB K PEVE R LS, B 2L A2 b AT .

-t NEIEHEY) Peristrophe japonica(Thunb.) Makino 4%, Y4 /L
J T B (LAY B I F N, STk, Wi, K
11, WERE . (M RREZGME) B “UE K. JARZMK. AN, mhifn. 7 (SR
ROMZHE) FHAE “R” . R o “mi” o CGRMRIAFZE) Fid#
“GRANILEER 7 (RS RIAIEZ)) 1R E RN BT L “fEET . “HI
o (WU ZGE) FRHILRE CTEIH, (b, 7 (BRINEEZG) RRIN “IZ
L RIRZYT . ATE, AT AVONEE TR EEEERGEM. k. w2, HZE

11
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i ERERAR . SR 5 R S A S IR A, AR 2o HL 2 B A
WHFEAE e, (B SCIIE L BA PR R . D BE5ESLR R
JUSKI 5 B RE AR/ R EFBR S A2 B, 35 PR PE L AT SRR B2 M &,
HA 53 TR AE FHPO BEUK ST FH Moy 21 HE MR R LSk - B 7 e i B P g A
NRVE B 2L HE BN, S uE BT AR R BT

12



SLIRAA ST

LS

1 KR
1.1 SERFY

50 A 2 H#& SPF 2l SD KEL, 200g+20g, SEERzhIE H LA S5 3]
YR T, YFRIIES: SCXK(5F)2020-0018, B T 738 XUbE B 28 Bk, &M
VERTR—H, BROCEKIER Y, RESREEE, 4T EENRRMK, BH
e, 2-3 Rffe— kIR, REFENIIAEL P A .
1.2 LR

AT A =6 30g. KM 30g. BT-L 15g R H=E. KW
AL RO M8 RO B, BB T A S 2t ks, SR 52 &
I 2T % 78 N B IRRHME I BRT - LUK 5E),

HRLIRIRTF . W TWIE R IR ROREERE, | WL,
EZ5%E7: H20183417, Hikg: Smg/f.
1.3 FELIRH]

vl [
ABia2 KiERE
HE & & BHLR
Je KRG BHoR
SOD il & 17 & 2895
GSH-Px ik & P A
Ho0 A & 2895
MDA X7 & P I R
SDS-PAGE #fise bk Pic il it 71 £ KRG
Anti-NRF2 Rabbit pAb FiRAEY
Rabbit Anti-KEAP1 Polyclonal Antibody T BAR
Rabbit Anti-Heme Oxygenase 1 Polyclonal 1o AR
Antibody

Goat Anti-Rabbit IgG(H+L) JACKSON(E [H)

13



HILREXRFM L FAOLC

& T4 marker THERMOCE[H)
BCA & H € w7 & W& RS
ECL # UL 6 DR} K
IR IE [ 24 45 [4]
2-Fidk PG 3R 7]
Ripa ZHH A7
PMSF HER
10xPBS HELR
PR VAP STl
TRIS & v b
SDS BIO FROXX
i iy ELPRPN
BSA R
A [ 24 45 [4]
[IESEAR/ 31 BHRKR
ToK [ 24 45 [4]
FH i [ 24 45 ]
PVDF Ji& Millipore
4% % 5 H % Bio sharp
UKBETR M fRAL
KA A R
33 20 [ 24 45 [4]
14 TESBUFMEF
&R CVR
37368 X\ 1 L IR
B R inbicy ks
J3 F HL REEZR Ry
I SZAR 5E R AX Stoelting
Sul Tl EREET iR

14



SLIRAA ST

Morris 7KK & &5t o [ = 22 2 B i 7
PR35 15 I A fEdR sl
-80 C BRI ¥ VR it 4748 K
B VA LA VR 2 A NEYIN
BEim TR~ &% R R
FRIEAL IAG KI4A
R IR
4= H KL EpR
A bigrs
i (AR BLL Eppendorf( £ [%)
KO = HE K A SR T A IRAER A 5T BT
WRZ VI AL Leica (f#[H)
B AR AR Nikon (4%
B SUEIPUBE LN Glas-Col (3E[H)
P A AL JUE B
A K AR X Thermo (3E[E)
18 FH FL KA FL IR Bio-Rad( I i)
/NS 3 L VKA Bio-Rad(_[- )
ANV Bio-Rad( I i)
TNEREIZN Ak DR
Image Quant LAS 4000 {14 £ 4t GE (EHED
2 EWHE
2.1 z¥5r4R

50 HORERBENL A N EH A Ccontrol) « (T ARZH (sham). HEAYZH(AD). FMk
540 (AD+bnfst) . ZRIRFL4L(AD+dnpq)5 4, F41% 10 R, HEidxE
BRIAHE
2.2 EIREYHIE

ABrax TAFMAIBCH: ¥ Img 1 AB1a2 ¥ T 500ul FITC B AE B EEKH, FE
FB S Oy it Ee, WAIEOE, BHEET 37CERMTIE 7 K, HHA 5

15
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AN ABraze WEE SERMT ABraz FTAZT-20°CUKA o T RETE0F 7 b R AN R A7 1 3
p,

10%/K & &8s : Jomi 20mL /) ddH,O, FEAREL 2g KA RN, B TiE
MIRGIRSI B, Fer R SI

HEMEBR . SRR E 5 AT db@ il SRREHL; HER
B AR BUR. 0.9% M EENIATOR B LI = .

2.3 ERS%

KRRENMHERFE G, BRTEAHS, HRSHATTHEGER.

(D RATHES: FHERIEE 12 /00, WORGEZRBKIEEMR; F
ARZEWARTELE T, SR EE: TR BERE S £ A A S A I 7 S A A
b, RFEAREE S SR EE.

(2) BRI 5900 752X 2 MR E I id %, H 10%7K4 &8 DL 0.35mL/100g
(R B AT B R i o G R v, S0 D v 3 ] 8 KRR Skl 5 B ik, B LE KRR
BT RREER, RESKMRREAAL, VAR 30-60 BEHEER, HE MG
B VEZSIK, SLRS, [BUhES A, SR EA ML, A H R, WEE
1 H AL, 45 b BRI s R R T B EB s TE i, T m] SRS 4 25
JRIRZ) 3-Smin JE ek, FAE T8k Mg 42 e R SRR, oK BRTIC B SE  1 J
8 o

(3) & E5EE: EEEMR, FERNERRLBER, BHEFARBOLL.
B R R BRI 8 T S A e AL A L, [ I R B Sk S B AR AE [ — K B R —
K%HEZ%.

(4) CAl EfL: MURHEH/TARX, SR —FRETRRTFARX kK, —
FRFARY, WRELMATIERL, HEM, AR lem-1.5cm FFRIIH,
S, BREEATX . I n] AR RO E A AR, O, R A 7
5y B EZHT X . 2% Paxinos & Watson K FUIN SZ A € A7 S #EAT K BT CAL X &
AEB81, DARTIX “ 748" 28 X R R a, BEREEHET Sk T BUNHHE S, RE3NE AL A
B, AR AE 3mm, 45T 2.5mm &b, FREE AR

(5) BHAL R ZGWEN: FH 20mL 286 LA L, A LA BTk,
WELEG AL, 3 G Bl LIRS S K, S BOR LSBT . B85 FH s 1 2 IR B

16



SLIRAA ST

SuL 1] ABia2, BUNIREE 3.5mm, 5 705 A ZAGHEE 2530F B % Smin, PABTZ5¥K
A e AT BE BT TR o 53— ORIV o AR TR A DU [R) 77 ¥ F o T AF 2 46
KGR

(6) 485 5T @GO, REEEEWHAR, %6005, BURH
BOH, G0 ERESEE, REhOEE.

(1) RJG: KRBT RR R IE T, R R U & B K,
BRI
24 HEFIESHE

NIRRT K BT : 225 IR EZE AT S50 00, K BTE ZitH RN 6 £ K,
B 1N SR AR, JeEl ke, 4ERE 10 20, R SCKETE 30 0, 2
JEEI G, BRERERTE .. DmdIE, SRR, FESR, IEE, &
H RS E & E 242mL, AJ 525425 0.31g/mL [K/K BT /K RO AT (R FAE 4°C
UKFE, ARATI AN BB I — B, R HE R

ZRIRFHREM: W7 Smg FhIR 2 RURSTFr, @ N SR & L E R,
KEEHAEHN 0.045mg/100g. B 25 FHRFERBHEE, PRI T 111mL 4k,
LR, 135 0.045mg/mL FRER . 2 4CHRAF, SRR, #B5.

WG, 7 RNEERWERBRAR G DG H O ER G, —VIR
TP NTF a6 5 4R RE B 4 2, AMIER P 7 448 LAt 7 K BVRE B . 2 SR IRSF 4
GULZRIRTEMBES, T ARASBAHL L, ddH0 E#EE, EHHNALS
DMEMTAb . #EE RIS 1mL/100g, KEREERRE, KR EREEERE, #
M4,
2.5 Morris KA EITHELE

VEH B — A, RIEE DY AR BEAT /K 1R B 5256 . Morris 7KK B ALHE 23 [A]4R 2
SEALMUAT 2 NS, KR ERE B ETE AN, P& IR RS RN R
G XS TR EM NG, — AR RS, — AB FFIE R S
TEURTT, 5 ZEHE AT PR A B 4% S RIS o AR AR I 2 BT R et K it 4 DY
MEIR, #EratiE GE=2K) , DGR &N RIRLGM e, DAE
NN i 1R 55 B DY RS B EAR s tEdR &, DL RRIEZ; Wis)s
2k, TRIFTRIE R GRS B KR AT BB 1 K & A WK TR & R

17



HILREXRFM L FAOLC

KR, AEREKIR B E I R OR RS RT RN SESR 5 18], DA B AR
2.5.1 BARITSEEE

TENAUAT S0 s FEATAE ARG K, BRI G 1-2em, BIANSET, #
ARG, —RATRIERBRARE WKE NRFE, AN TR S %
IR 7, T35 R G RETE RS G . SEIG IR, (REFIRBE 20 E, BEHLA—.

- VUG BR APkt — AN GBR, Hy iR N R EIEO e, BIEER, 5— ARR
MARN SALE, B R ITEAREE, RN, b2 WRITM B ek, [FI 525 5
SERIPE R, B R RO SR 51 M 2 . RN R ST Bhid Sk 60s N, KRR —
RBNIEF-G I ), EDkEaE R, 5 KB RELE 60s WHREIT- &, S8 1 R
T AR % R B E1F & L, 158 10-15s, (T KRICIZ T 6008 K5 B
55, BHEK KRB, BONIEF, RS AR RIE. —HZ Rl — 3
WG, FEEEATRI T A RIRINZ, B REZR—RER =%, %5k
s K

252 FERESE

FHRR LRGN G, RE—R, HoRIFHEAT T HRER LG, e, B
WK R G R, R — RIRBNK R, #RAE TV A2 R R L —F, H
HHHT— R HERHESR KR 60s P EE— IR HRILF & I 18] J 28 1 J5F & IR EL

2.6 ERFEH

IR EAT RS E S, BT — RKRAE K 12 /M BLE, % ZHBENL
Proe = HRRAER, SAFT 7 R KR TR, 56D,

VEE IR AU 5 S AUV & PR I WAL, AR TORER IR VETR AR TP BRI
(0.9%HEFERAD |« FERFEER (A% ZEFW  MUFFRICH S0mL B OE % .

PR KA 7572:: 1000mL XUZEKHIIN 9g SALEN, o7 HEVa i .

KRR S5, BUREM [, e TFRBIRCRINE SIRAE, A NI
U7, HFRBYBYIF R, BUWTPROUA R, bR, R R,
RGN, B N0 B O T BRI, O NE R e 4 AR R . F AR MR
FAFONER T, ERET MO AER A B E Sk, B D R AT, R

M5, PIHR AT W B, BEI SR 2R 8%, I (Bt Sk af 5 OB i 2R I
BEWET AN LBIKIG, e AT e ¢, PudiET AR K, AT ILEA O

18



SLIRAA ST

WoE AR, MR A SRR A OE, B BT, TR,
IR B HE B, R AT PR K e s, AT, M B AR el
MU B T RAAIT, phe e . BB S T DA A 4% 2 2R PR S Ji]  vREL 5E , T
SERS, RGN, KRSHIURRRE, A3 eaEm, BREE. #
FESERUE, BUFRR, WiskHUi, A 4%% % FEERT S0mL 508,
T 4 CURFE FEE -

I S B B i, 75 BEAR AT 5 i — MR LB SR M . IFbRic ¥ EP &
UKAR. UKEAE . KREURRBES, BfROIF, RMATFLADIRIUIL, KRKL IS
4-5mL M. HUf5em)E, IEWk, F AR BT BY IR Sk il B Pk RS fee, 8 it
B 0 B B /N 40 8 T B B A N 5 A B R, IR RPN O N AR 49 M 4
Yo B IR B A B e, TRAE FOL A A KSR b, oy i o, 3
NEP &, AUKET . FEREAWTSLE 5 B S B, By ki DR

AR K SRR ML 58 e, FEARGHR s B o LAE 4 CHAEE T, 3000r/min 2 L 10min,
bR LIS A3, RAET-80°CUKARAT . W B, HAFHE-80C
UKH8 o
2.7 kA AD KRGS ALK SHE M
271 Y1K

SRS, A € 1 ST IRG V) . VIATET, 4RATLF 1xPBS
VI CHs 10xPBS 5 X ZE/K LA 1: 9 (I LLBIRCH, Ebhn 100mL ) 10xPBS+900mL
IRZEIKD 502 K. JIR BE. BRI,

W Mo ZH SN I T SR P T KPR, SEAREET, $RATH DR I S AT
{ONE2 el AN WS NN B ) | N N B i1 R NIV ) I G €4 2
T EIA

JRBIHLE, w3 ), TR AR R AL E, K ZUH 502 ARG
fEFE, MBENED M L, BN (xPBS, RGBT AR, 7%
JIR s, wEJEEA 25-30um, HRIE 0.8mm, LA 0.6mm/s HEYF. VIif)sE,
POE A eGSR H S, BN PBS MR FRILp, 4°CUkFE& M, (A
TRPIAT Y B AT, AR AR R
2.7.2 #6
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HILREXRFM L FAOLC

Gt FiT L BT 75 Vs 0.5% ER BB RE : 95.5mL 1] 70% 07K ZEE N 0.5mL
WERER: MRBREREA TR : PRE 1g BREREENN 78mL I ZKH, RS
70%- 95% /K LI : FITE/K ZBENNAS R & XE K B R B AT

K DI of (AL 2N DKAE I, BB R — IRt E A 1xPBS o, HBZE /D
SISBNEI R b, SMERZE, B, TR BN I T SO — AN R b
PRI PR 60°CiR ARt 5-10min. B 5 SRR, R At

HE 4yt B8 iR s E T IR R 2 G () 5-10min,  BEJ5 R4 F 8T X0
AR, BERSZNRE SEIEYE 2min, PRI BCT ERER IR R Ak, SR B ik
Fr U AR LT B AR K A TS PR ORGSR (B R Z1E 15s eda, /KB Te e
FEFONGR BR ARV P IR WS HORD W% 1 i 7 68 73 1 T 5 HH P UUKE 2min,
PN Gt b 2min, FifiJE 7K BE 2min, BEE TN 95% 07K 2L LK X
K 2min, A5 ZHIRIE 2min, S, PVERRE . RS R b
G AN, BRI S R, BT R 5y A AR 3R A A
IR a7 e v e a1 e PO e i 7 5 3 OO ak PR EEA R - 2

JEIR A FERTHCH SmL B IRPR 0, BRI, BLRUTE st .
PR A JE IR G0 N0 56 w2 i fr S8 Ko i L 37 CHR AR &
Smin, FFEGR, WEKMBEERD, HEBK. FW. B )7 [F HE Gt —FEHRAE.
R ZE KRR, AT B, e i B LA K T E 2 R P
A, THREGIRAE, ByEReE,

2.8 IR S T AD RE KR ME XSS AL R LR HIRID
2.8.1 HEALLIE

MG AR o B I B o S

WS K T S A AR DL 1:9 B LU 212 01 4 10% 51 AR AR

BARTHEWTR . AR ER KT, SERTHE& U — AN UK /NREAr, BRI S
BRI A, B K D 5 AR AR KA O S, — FHRESI R,
— TR, JFR5I, ENSRETIR, BEERRARITE, FIRARE R
JRERAIHR, SRR, BB R EP &, B0 4L 3000r/min B0 10
Sl U RIERRI
2.8.2 BCA BAMEEMNE 10%§BELERRE

20



SLIRAA ST

RAlEAR: WF A, WF) B. EAMUER (Smg/mL BSA)

VR H . BCA TAEW: wf A 550 B BL 50:1 BIEEHI 78 7R S, TR
TR R BEAE S IRASE 24 /NIE, P DL AR WO (0 B 7 BRI T 0, DR
%o 0.5mg/mL B EAbRAES: MIUKFEECH Smg/mL B EbRdEs, £ H S0 E,
FARRREBARRE L 0.5mg/mL 85 FIARUE S, R Rk A S S S I AR B 2R K, sk
DRI IRE

BARBRAETTEATS . OWAL: 96 FLik Ewhrut s fLAIRE AL, ATHE 9%
TEMRIA A P, DMEIIRE, SLER 3R, BJairEECFE, iRz,
@FpELINRE: K40, 1, 2, 4, 8, 16, 20ul FrvEMINBIFRUESL T, A 20ul
(K3 FLH A 2R 2R /K A0 5 20uL ;s @FE S FLINFE : B8 i FLY6 20 N 10%3 S 202 2uL,
B J5 00 18ul (2B ERK, FM5F 20ulL, BERTHESHLURE N 1%; @ TAER:
e JEf—NLER I BCA T/E# 200uL; O E: BT 37°CHEMAY, SfF
30 205, @RS WEIRK 562nm, BEAROCN OD {f, HR4EL 6] briE
Ml 26 THEHE TR AR A s RO R R [ — D A R — SRS, TR
R ZE, RIS R R B G AR S, AR ARG, AT R G A Sk o)
W=
2.8.3 KRIGBELAS MBS HIEHREMN

(1) KRG SHMNS MIE P AR (H02) E

TR 3R HLO A E U T E, T 405nm &b, lem Y6/%, MAEOLEE,
BRI B AR H H0: & & .

(2) REESAZUS i A B EE (SOD) WilE

[ SOD 7 & Ui B HEAT R, BEARAX 450nm 4L, 1 OD M8, %At
5 SOD % &.

(3) K SHLE MG A H L 2l (GSH-Px) IlE

e 8 GSH-Px X7 E U6 I Hdb AT R, f fe 4 — 3k 96 FLAR,  HX 250uL J%
i, BEbRAY 405nm, W OD fH, #%A=1HHE GSH-Px & & .

(4) REMESHLS MEHHN B (MDA) JiE

2 MDA 1R & U B TR, e e — B A 96 LA, BB
200uL, BEEHR1X 532nm, Wl OD {H, %A 3\it5H MDA & f&.
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HILREXRFM L FAOLC

2.9 MRS AD B KRIED Nrf2, Keapl, HO-1 FARIRM
2.9.1 EAHRRIHIE

il 2% BT 5 1 7f:  100mM PMSF Aciil: K PMSF g &% PMSF %5541, -2
0°CHfFF: 4xbuffer fithl: FREL 2.46g Tris, 8g SDS, EHUHM 40mL, JB& 5N
40mL XZEK, VAR, HHXGEKERESR 100mL, FREERIAH PH EZE 6.
8, ZIIRAF.

Wl Ty MUK FEECH, TNV & 1 rOvK &R, il 2 o R B RAIE ST R AEK L
AT o SRR — AN /INGEr, BLHIBHUK, K iE T B A1 R I\ et
Tive o 0P DEATARE, ANORANSIRE T, HlFidsg, v T BN 1 AR
. PMSF. 4xbuffer . %@L EE (mg) SHLRMBL)1:9 K ELHIA
K, gL E RN 40mg, FETHCN 360ul; R PMSF 5 2E 1:100
LI PMSF, BIZ# 360ul, I PMSF Jy 3.6uL; 4xbuffer /&2 AR
5 PMSF 2 f1H) 1/3, B 363.6/3=121.2uL. F#iJ5&IKIIANZH S PMSF, —F
FRLVKIBEr, —FRASKE, RalSEN, EFHBEER, TiaEEas K
U7, Bk B PR AR, REAS T2, — NSRS G,
FARS AR S0, B N MrAric (¥ EP &, I 4xbuffer, $fAIKE T,
B 5 XGE KB VR IR E 5 SR SO AF, AR T, [RNALRS: 500K i
SHSERUE, 100°C/KAE 5 b AetE, Bl JE 0L 6000r/min 250 5 704,
4T 60Hz 875 5 4y, FERMFN —AMNMASEF LSRG, hEINETE AL,
LIt BE AR A5 e B GE IR, T 5120 CLRAT
29.2 BCAZEHSEBUE

JivkIA 2.8.2,

2.9.3 Western Blot jZKNERAFRIE

(1) WB JT HR Vi % -

SxHLIKR: H &R 94g, SDS Sg, Tris 15.1g, FHEE T XK ERFZE 1000mL;

I EELPKI: SxHLEKIR-S MR K LA 1:4 (R LIRS, 14 EL 200mL ) 5x ik
W, 70 800mL X #E /K ;

10xBL 53 : 1000mL WA /K H NN 30.3g Tris « 151.1g HERR, HiFEmM;

DGR 42 103G IR AR /K FREVER=1:7:2 LI mC ) .
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10xTBS: L4 80g. Tris 24.2g RV T X ZE/KH, &5 EARZE 500mL;

IXxTBST: 10xTBS 100mL 1 900mL XX 7&/KiE 4, A 1.5mL i 20 &
HH5;

1xPBS: HY 9 £5 W75 /KR 10xPBS;

—PUMBER: 0.3g BSA AT 10mL 1xPBS, 4°CIRAF;

Z PO 0.15g BSA S EAET 10mL 1xPBS, 4°CLRAF:

B 5g BSTR IINE] 100mL 1xPBS 1, HL Wi RE2% 78 0 Bt LA iR,
P 1] B A 5% 1) Bt i 2 13

BRI IR A TS BWE 1 (RIS R, BUECEUE,

10%APS: HU SDS-PAGE #EiR i 7 & APS 0.5g, ¥ T SmL XzE/KH,
AWM, 7347 T-20°C,

(2) WG EFEAH %

JIT 5 R % s 2% R0 TR A VAR AR 0.2g IR BN 10mL oK 8%,
TRV, B 2% IR0 R, FIEIRR RIS 2-5idk OB 1:3 1L,
HE 2% IR IR G, -20° CIRAF

M-20°C HREUHRE T 51 3R IR IEIR A, MHE BCA V2058 1 R
WU B S IR IR Y 2 AL b R AR R B, o, DUAS B R BE N
35ug/3.8ul, ULATHL 152ul MISJHRME, HHEHEEN 1400ug, A 48ul RAR,
1931 200ul FBE S IFEA, BN FEAIRE N Tug/ul, [RNEHBCHARFEARR, X
FEAEJGTHNMAERT, o DUER IR & — 8, sl Seie g K32 . Bl i 1 0 R ) TR
RERGEEIREGYIEIE 10:1 (LLENRS), 1920 SFEAR, -20°CIRF.

(3) IR

il T e T e T R . AT IR T, A LFHIR AR, Bl S R R AR [ e 2 )

AR b, R RN RS R B, — B SmL,

VEE Y 56 I IO 28 7K B S5 DA Tt 2 T R A Ty, RSPV, B 30-60 4350,

RF 43 B 55 7K 2 v ) H B — T AT (R0 1) 3 BRI, BA 4 B PRV, T {54 0 2%

KB P s He s P IR AR/IN O BB P PRI TR AR PR A, T T AN Ao e 73 B M

VEEVRAR IR 2 AT B TEAR 000, SRRIEANA T, HE 10-20 2050, R ERAIR Y

AT T B SRR, AR AL IR A — A e 8 .
10%773 &5 IR BC i a0 F -
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BB AAFR FH AR (mL)
(mL) a7k 30%Acr-Bis  4x4rEIKGEM 10%APS  TEMED
(29:1) i
10 4.17 3.33 2.5 0.1 0.004
20 8.3 6.7 5 0.2 0.008
5% IR AE IR 4 R -
IR AARTR FH AR (mL)
(mL) ali 7K 30%Acr-Bis  4xikAfRSE 10%APS  TEMED
(29:1) "
3 1.71 0.51 0.75 0.02 0.002
6 3.42 1.02 1.5 0.06 0.006

(4) ke i

W B [T U (R R BT S [ B VKA b, BN xR BRI FE LR, /N0 Tk
BT W0 8 4 10 AR A -20°C B, 7KK Smin, B0 JE L
FENINFESLIN Sull #2855 — LN 2ul 4L Marker AR H 5 TR K
No IIRETERK, W BRI EIKEIE 80V, HLIKI A4 HE Marker [ 5 [ 464 i
Z 5 BRI [ RE, —FRTE 10-15 7380 9 T 25 SROR AR IR FLVK: 1B 70 B Ji LIk
120V, LA Marker [z 8 F 5% B R PR RN, BRI R K2 70 238 e fa

(5) L

FEHLVKI, $2R7#EGF PVDF I, JRERE Efldbrid, vER PVDF B AT
RIGAEWEETIEAL, HER PR B, BENigan . JEAR. Y™, M RIAE
DB

HUK SR, BCR BIEABON < E b, RIS /N0y B B AR, b B
FEPFEIR b, FKYE Marker #7570 7 &, /NOUIE B IEAFTERRE, T
FNOA BRI, R ORIE AR 55PN AR SR AT, $2000F 7508
MEas . JERAR. M. PVDF I, 384K, 845, RERICRE, R dhiEss
JEAC. JEACE R RS I R 4R B G S A LLB E MR (AN
TERE W IMUBNFL ARG, D A IR 2 AR TG, 1 R e BT 5 7%
B B T S, VB IR IR 275mA, IRFIE] 90 20 . Y I TT G e
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HoAh 25 28 BRI VKBRS, R IR TN I 2, KBSk 48 6 Bl 7 o 2 PR R S e
RIS 5 HH

(6) A

FERESERG, BT R, K PVDF BT RN & &, FIN 5%/,
RIKRRRE I 1 /N

(D ik E

PERTECHI AR IS 1 — 3. BT, B-actin B ELBI A 1:10000, Nrf2. keapl .
HO-1 #J74 1:500-1000, —Hikike LAy 1:10000, 4°CLRAT.

HHATER, 3540, PVDF B REKIGGETE, BB —Pui § AR
HZH, PRIESH S ARIE—PiH, 4CHETR.

—HUE TR, M ACUKFERECH, IR AR s iR 30 o0l BEJS [
—Pi, F IXTBST TR L3t 10 4%, #H 3K, TBST ¥kse/aHH
WAKIEY, HERAREK. B oA E &, =i, BIKRE 1/AE,
Bl =Bt BEER—bi.

(8) By

ERAERATT S, BFiRE-20°CHA, BRI E T 2. AR
R SRR IR |-, RRmAas B, SRME 12 08, MRS KT
5, SUHHRAEN Gff 43X, image j BT AT 2615 K B (.45 5
3 GiitERE

B GETHER AT SPSS 22 AbBEEE, K BRI B AR IEZE (X £S) o,
KR E E AT RIS B N E R R BOR, R E RN E ST BRI T 2 0T
oA S 06 B R B 577 225, KRB K 3R 77 22 70 #r A LSD VL EAT M EL
B BT EATE, KA OB, BT IESE; R FARFIR I8 34T 4T « P<0.05
ARG R 45 R E R ¥ Graph Pad Prism 8 #i1E.

4 EWHER
4.1 ARSI AD RBKBRITHER

TENLAT SEI A R BELEYIGR 5 R, AT W& H KR TR BT & 19 O
A, WP AL E AL, JCHRT = RIS (R 4 A B0, J5 W R A 2% .
5 control. sham ZAHEL, AD A KK _F-FERTEBEEK (P<0.01) , WKL
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BONAELLT: 5 AD A, FZHE KBS RIgEE, 3R G M [ 4650
(P<0.05) , fEHFKERE A I EMW6iE; 5 AD+dnpq ZLAHEL, AD+bnfsf
HARRBRILEK, HERLHEITFR L (P>0.05 . BAERILE 1, B 2.

AR R LIRS H . 5 control. sham AAHLL, AD A KR —XILLFE&
FIRFTRIE: (P<0.05) , HZFHCF G0 RED> (P<0.01) ; 5 AD 4UHL,
H A A G IR 45, P& R ESE I (P<0.05) , R A%
& X 5 AD+dnpq ZHAHEL, AD+bnfsf 4H & RAKIEFE MK, FEBED T
AD+dnpq 4, HERTLSRIEE L (P>0.05) o BAREILE 3.

TN / N
N,

/
C d e

N2
RN TN
I =

e
B 1 #HRRAKEEHZE

(a: control 4; b: sham #; c: AD #4; d: AD+bnfsf4; e: AD+dnpq 4)

Figurel Water maze track of rats in each group

(a: Control group; b: sham; c: AD group; d: AD+ bnfsf group; 4: AD+ DNPQ group)

60— —-e— control
- sham
& - AD
~ 40
= - AD+bnfsf
X —— AD-+dnpq
or 20
&)
7
0 T T 1
0 2 4 6

x #H(d)
A 2 SRR ESE
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Figure2 Escape Latency trend chart
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B3 FHRELRER
Figure3 The resuLts of space explore test

(Compared with control. sham Group, *P<0.05; compared with Ad Group, "P<0.05)

4.2 #MEKMF XS AD KRB ESHF
HE Zett: Y68 F ] Il control 45 sham 4, CA1 XHp&citays], 51

BT, Mo H 1B, MEai e ¥, 5 control 41T sham ZHAHLL,
AD H CAl X#& et AL, Fi5IZEL, & H W B>, sEuasiimg
IR AD+bnfsf 20 CAL X AJ WS/ LIRS, P& TolE] FRE K, Ma o B
AD %, A ITTEERR5ERE, AD+dnpq 41, AT WH/D ARz RS, Z%IE 48,
A TCHEPNEE S, B, M BB AD A3 2, Mot A TE, W
& 4,

K4 Z£4HKK CAl1 X HE %8

2

-
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(A: control 4; B: sham 4i; C: AD 4; D: AD+bnfsf4l; E: AD+dnpq 4)

Figure4 HE staining resuLts of hippo campus in each group rats

(A: Control group; B: sham group; C: AD group; D: AD+bnfsf group; E: AD-+dnpq group)
JE Gt 645 T Al WL control 2H5 sham 2H, CAl1 XN UL O ER, 7
m¥s, A, BIRAMEFE: 5 control 15 sham ZHAHLL, AD 4H CAl
XA BRI AN—, HEFUZEAL, e R/MARUE D AD+bnfsf 41 CAL X
A REREAER, dOMERRIG R, B IR/MARLH L AD 41482 AD+dnpq 4, W]
WG S), MAMMHES RS, SME AR EE, BRAMEEE. WE S,

40X 100X 200X A0

Bl 5 BHAKRR CA1 XJE KRG
(A: control 4; B: sham #4; C: AD 4; D: AD+bnfsf4l; E: AD+dnpq 4)
Figure5 Nissl staining resuLts of hippo campus in each group rats

(A: Control group; B: sham group; C: AD group; D: AD+bnfsf group; E: AD+dnpq group)
4.3 MRIKTTXS AD BB M E K8 DEA S LR HAFN

SR 2 LR : fL7E T sham 201 Ho02 MDA 2 245 control A5 5, SOD.
GSH-Px &M%, HIEGeiH4 5 L (P>0.05) : 5 control £, sham #AHLL, AD 4
H202. MDA % &1 &, SOD. GSH-Px & & FF# (P<0.05) ; 5 AD 4L,
% %540 Ho0.« MDA & & FB#F, SOD. GSH-Px JFEi(P<0.05), {HFHZ44H 2 |A]
TGtz . BAEE 6.
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G HE0d, AT AD 4 Ho02. MDA & & s, SOD. GSH-Px & & 1.
5 control ZHAHEL, sham 41 H,O,. MDA &= FtE, SOD. GSH-Px [k, 1H
THHEZER (P>0.05) ; 4 control 2. sham 1ALk, AD 41 H,0,. MDA & &
Ft#, SOD. GSH-Px JFEi(P<0.05), &R AFRI#m L 5 AD Ak, Az
1 H 0.« MDA %5 FF#, SOD. GSH-Px F+#&(P<0.05), 4iRA G5 X
5 AD+dnpq ZHAHEL, AD+bnfsf 2H & 45 RIGH 2 m Lo BARIEHILE 7.

15 o

1Z0
b

105 Hy0, (imallL)
. bt
_|
I
10 MDA (nmolim)

< 600 d
=
= # # =t
= =
£ oo e
E - =
|- Q— =
= [ z
=
& . . =
> < — = S~
c‘qs_-;‘ = v-‘oxﬂé xl._e-Q
= =

& 6 F 4 KR IME H.0.« SOD. GSH-Px. MDA & &
(5 control. sham HAHH, *P<0.05; 5 AD HAMHE, “P<0.05)
Figure6 the contents of H O+ SOD. GSH-Px. MDA in serum of rats in each group

(Compared with control group. sham group, * P <0.05; compared with AD Group, "P<0.05)

a - *'7 - b o ® -
=2 = g _
= =r3
= 10 i =
= T = a3 #
= # =] #
S . 1 = 2
= =
= = 1
== L=
o T T = o T T
=~ s =~
o "ef’{} = & < <= e = &5 &
= =5 S =F =S 2 S
= - = S
c 400 a —
== =1
£ 300 = 1500 T
=3 1 =
a8 " ## ##
= 200 - — = 1000 b
S = -
&2 100 = s00
==}
== =
o - . =5 o
= <~ = = =~ = T T
ST T S =S e e
= < << < =¥ ST ST
= e = Vs'\f‘ =

&7 &4¥5 H,0:. SOD. GSH-Px. MDA &
(5 control. sham A, *P<0.05; 5 AD AL, #P<0.05)
Figure7 the contents of HO:» SOD. GSH-Px. MDA in hippocampus of each group

(Compared with control group. sham group, * P <0.05; compared with AD Group, “P<0.05)

4.4 HRIXMG XS AD IRELKEIED Nrf2. Keapl, HO-1 RIZHIFNE
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Western Blot 46 K 5 T 7 Nrf2 \Keapl JHO-1 & & . 45 1 )L, 55 control
HAHEL, sham 20 Nrf2. Keapl. HO-1 X AL RIS 1242 L (P>0.05) ;
5 control ZH. sham ZHAHEL, AD 41 Nrf2 }z HO-1 & AR IEH B (K, keapl &
H#EIE EF(P<0.05); 5 AD 4L, &MY Nef2. HO-1 Rik EF, Keapl
EAFE T (P<0.05) ; 5 AD+dnpq LML, AD-+bnfsf 4% Wik (4 Fik 45 3
TG £ 7 (P>0.05), BAALE S, K9,

Nri2 68 KI)a

PB-actin 42 KID>a

Keap 1 KI>a

PB-actin

42 KiIDa

F1CO -1 32 KI>a

B-actin

>

w

0

Y
¢

42 KID>a

K8 X4H# S Nrf2. Keapl. HO-1 EHKRZEAB MR
(A: control 4l; B: sham #H; C: AD 4; D: AD+bnfsfZl; E: AD+dnpq 4)
Figure8 expression of Nrf2, Keapl and HO-1 proteins in hippocampus of each group

(A: Control group; B: sham group; C: AD group; D: AD+bnfsf group; E: AD+dnpq

group)
a 1.5
iy
=2
2= X0 # =
== -
-
e ©O.S
—
=
=
=
o.0
= S
= ée?@“‘ = S =
<= = =
b 1.0 - = 1.s
]
== o= . E <)
= < 5.0 # 7=
= o = -
o :
0.4 T
=5 s ©O.S
= o.2 =
]
= =
0.0 0.0
= = = <=~ = = = =< = =
- === b = _aSS e —a == has <= ==
-~ - = =

B9 %MD Nrf2. Keapl. HO-1 BEAMNTRIEH N
(5 control. sham ZHAHE, *P<0.05; 5 AD AHHE, #P<0.05; )

Figure9 relative expression of Nrf2, Keapl and HO-1 protein in hippocampus of each group

(Compared with control group. sham group, * P <0.05; compared with AD Group, “P<0.05)
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Wi

15
1 ABro ERRHIRI 2

1984 4, GLENNER GGI*V& 55— ORI AR ZZERR N 5 SP Hh (Ve F
VIR NIFE R, APEEZH APP Eida. By vy M B MR A R ABso A1 ABsas AP
A 22 B R D 2 i R RTURR Y, ABRUTAR 2 B R AR LR RN I B2 )=
FED XIK, ABs FITFIEE T ABso, AP B FI T RE K AD REAE 25 1 8%
LFUBIRANZE 7S RBE03-04, i ABIE FEVURR 22 51 SR 200 M 7 A SE S i 38 5 4
R SRR T RERENS . 20 B T DA S AR psh 28 0 AR S5 o S e B 2165

ERIETI 2 Al bun VA LN A KX 1= Gl e N 1] e Y s R =1 v
S E AR Bl 4 AD Zh 00, Bt AR LB NG, B T2 .

ARG, EEERRVE RO AR KRS AD B, JLE mUN L AU 1)
TR, X e, iR TR R 2, FRROL BT AN S 7 BT
KPR TMISEIRAE LR, ABia BB KB 21101268 7), B SLaRdR bR Y
ZTHARGU, BB T 57 AD B8, HARTARA 57 A4l >1idi12me
SICTRARII LA E R, HICHERR 7 F AR 256 152
2 SEWHRIFHI SR
2.1 KX ERMAREFE JILIZEEN

Morris 7KK 5 B3¢ O 22 5K Morris Bt IR HE R A 2 RO A 1 RK
Y, KB HSF AT LR T &, RERIE I 2 22 s, 2k ERT O A
FAVENT AD B EN )% 210 ALRE T (48 3L vE100),

ARSI, A EERR LI NAIETT 5 K, AT = RINZES, KERFHPGRE
BT, VU RIFUAFENT IR 4550, Al W i = RN ZRK B K & 23 )
BB RCIZCETE R, 5P RINGR T KR KF G 2 LS 125 2042, (AR
RS S, BIR BN & RIRE A KRR & # R R SR B e AL E . E AT
AT SIS AE 7 (AR B SRR A5 S (56 2 KRBT, 10K 60s N E IR BIAF & 1
] S 2B 6 K, DL R BRI AZ A8 ) o SEBR s SRR, ALY 20 Y ik B
PR AU AR T ARAYRAE A, B XAREF SR KT A H BT ARH,
FROKF GBS T AU LB FARM, UL AR GBI Xt AR,
FaTH N Bl S iR YN iy T A I LE PR G G NN N e R VA VA RS E 2 S Sas
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R SRAR AL o
2.2 HIEYIANE AD KREDRSE KT

W Ty AT A Ak ) BT, T PP 4T I 2 4506 K BRI 27 ST AZ RE b R
FEAESCIR . R ERY) R e EDWE WK UG T e S A B 1 . HE Bt REXT 4H
AT ERRIMEE, o8 TN L IER 4. P AR, BRI K R 40 %
Higl, HEFIZEL, dIMESmINE, 0, AD BRI MmN
2RI TR, SR MxHR 7 0 T CA1 X eh &4 i A —
EMRER, HBURE 2 R0k AL

JE IR/ B L H Nissl 88 AT 1892 AR L, H 324 T dui i, 7E
A AL AR A o3 A, WA AR ARG TR S AR A, A Z N A2 245
fitt, Je /MRS IR T4 RI6T . (B4 K I, e Mt 2 7
I o T8 B/ MATT A JE IR S g A R FE FE IR W 58 6, ] B O E i 7 TR
HARFUT B B/MAR Z SOl JE RPL S REoR, W IEE AR T AR, 5
TGk, FEFIZREL, JB IR/MASE I R, SRRBIYH M 70 2 i
DU IMEAYNRITE, MM ER, JEIR/IMEEE S, RIFHMXER T X
AD IR RIS A0l — & IR E
2.3 SHURIMIEIRR Nrf2 (RS ERIEXERIERE

BEE R, KA Nrf2 RIREIGES, T7E AD B4 4 Nrf2
¥R 38 B AR 1E 5 N8, Nrf2 824 31 ht OS @ik, HARIE R FireE
FH UGS SR P, i i S B A FE TGRS SOD. GSH-Px. HO-1
%o HO-1 A& IM A2 P50 PRI R, HO-1 feilal PR IEF S i &= /v A\ OS L5
HEGEF=) COv B & — R EEPUEAMIER : SOD B\ & A 4k o f B 2
gz —, PR AN S BT ENFATRE ZOCE IR, AR A H H 2
B4k HOo AIZK, GSH-Px SCAI{EAE Ha00 B:78 AK, AT AR37 40 432 OS Hi
1319, T HoOo YE MU th B2 —, TEBARHIF FE Hh i FH (oA 5] N 4 4
WARRERY, BRUT 2 22 R4 1 FHUO72), 1) MDA S Uk R 2= h (1 —
P, AT BB D RR B 1 T AR RS, FTLLE MDA 5[4 [ 44k 437
teEE .

SZ T Western Blot %€ Nrf2 KeaplHO-1 & & &, 57 &M E H.0z4

32

(€)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



Wi

SOD. GSH-Px. MDA K& &, KXt &G A e I DLACEAGARRE T . SEEe
SEIL AT, BRI b Keapl B8 A RIE, Nrf2, HO-1 EAKRIE: M4
RTINS 4L Keapl A RFK, Nrf2. HO-1 RASEEIIRE. #AY
R BRI R 5 4 40k .0, FI MDA S B & T AA 5 F A4, SoD 5
GSH-Px &&= T AHGBRFARA, RRBRHZR A TS 4mH
OS Fabrzl BB TR, FoRAMHah 5 ] R IdE L 47 Nrf2. Keapl (315,
i OS RN, iz i B TR .

25 b, APra AT LARCINIERE AD BERK R, &/ AD BAUR R IMIE . 54
Gl BT TR AR PG, EUL B TR AR T, R S S A T AR, BRI
KRR SIEAZ68 7 MAAMNERAI 075, EBOCRILE . 15 S A2 A
FEEERRAG, 5 olicizhedd i, HaTaehli 2 4 1 Nef2 15 518K

M
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e—&

7
AMIB R AT BEE AD K2 A2 8E AT, X AD KR S e it — &
IR ER, LM AT e S5 IR Nef2 15 S0k, i S RIBU R A K
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