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[ Abstract]
(AD) induced by scopolamine (SCOP) in mice and the PC12 cell model induced by H,O, based on the Kelch-like ECH-associated
protein 1 (Keapl)/nuclear factor erythroid 2-related factor 2 (Nrf2)/heme oxygenase-1 (HO-1) signaling pathway. Methods: In

Objective: To explore the mechanisms through which Si Junzitang (SJZD) ameliorates Alzheimer's disease

the animal experiments, an AD model was established in mice by intraperitoneal injection of SCOP (3 mg-kg"'). Morris water maze
and open field tests (OFT) were conducted to assess learning and memory abilities. Hematoxylin-eosin (HE) staining and Nissl
staining were performed to observe pathological changes in neurons. Immunofluorescence was used to detect amyloid B-protein, ,,
(AB,.,,) expression, and immunohistochemistry was employed to detect phosphorylated (p)-Tau expression. Transmission electron
microscopy (TEM) was employed to observe ultrastructural changes in hippocampal neurons and synapses. Biochemical methods
were used to measure the levels of acetylcholine (ACh) , acetylcholinesterase (AChE) , superoxide dismutase (SOD) ,
malondialdehyde (MDA ), catalase (CAT), and lactate dehydrogenase (LDH). Real-time PCR and Western blot were employed to
measure the mRNA and protein levels of molecules in the Keap1/Nrf2/HO-1 pathway in the hippocampus. In the cell experiments, a
PC12 cell model of oxidative damage model was established with H,0,. Cell count kit-8 (CCK-8) assays and flow cytometry were
adopted to measure cell viability and apoptosis rates, and Western blot was employed to quantify the expression levels of proteins in
the Keapl/Nrf2/HO-1 pathway. Results: The animal experiments showed that compared with the model group, the SJZD and
donepezil groups showed shortened escape latency (P<0.01), increased time in the target quadrant and platform crossings, and
increased movement distance and duration in the central area of the open field (P<0.05, P<0.01). HE and Nissl staining showed
more organized neurons and increased Nissl bodies in the drug intervention groups (P<0.05, P<0.01), and the AB,,, and p-Tau
expression levels were downregulated (P<0.05, P<0.01). TEM revealed reduced ultrastructural damage in hippocampal neurons
and synapses in the drug intervention groups. In addition, the drug intervention groups showed declined levels of MDA, LDH, and
AChE (P<0.05, P<0.01), elevated levels of SOD, CAT, and ACh (P<0.05, P<0.01), reduced Keapl expression and increased
Nrf2, HO-1, and NQO1 expression in the hippocampus (P<0.05, P<0.01). The cell experiments showed that compared with the
model group, the SJZD-containing serum increased the cell viability (P<0.05, P<0.01) , and decreased total apoptosis rates
(P<0.05, P<0.01). The drug intervention groups showed upregulated protein levels of Nrf2 and HO-1 and downregulated protein
level of Keapl (P<0.05, P<0.01). Conclusion: SJZD demonstrates protective effects against SCOP-induced AD in mice and H,0,-
induced damage in PC12 cells through antioxidant mechanisms mediated by the Keap1/Nrf2/HO-1 pathway.

[Keywords] Si Junzitang; Alzheimer's disease; oxidative stress; Kelch-like ECH-associated protein 1 (Keapl)/nuclear
factor erythroid 2-related factor 2 (Nrf2)/heme oxygenase-1 (HO-1) signaling pathway
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1 T8 i ( AChE) I 5 38 7] &5 (R o £ i A4 9 T F2 F
T, /5 4 S A007-1-1, A001-3-2, A003-1-2,
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h 429 g-kg!, 7E B EE A KR 2O PR &
1245, @R A R 245 . PHE 252 % 40 A
7%, AR I PR A5 0050 1 7 55 7 AR R 2 A3 R ST R i K
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Y5 BE 7 10 min, B F 2 FREEOE . 1R 2004550 R SIMES
Eif%%ﬁ?@l?ﬁgﬁ o, CA1.CA3 f1 DG IX [ ABI_“%:?ﬁ Table 1 Primer sequences
(PR IR R R ) JFRE KR . EAKZ FFAI(s 3") KE/bp
B-actin i CACGATGGAGGGGCCGGACTCATC 240

2.8 AP ALEA I p-Tau £k A7 (0 47
149 i 20 21 D) B IR U0 R (5 wm J&E ), A W K 2
8 min Ji5 [ 2R B Uit %8 % Uik, O FH W R 45 2% vh il (PBS)
e 3. 3%H,0, 40 B 10 min L BH W P 5 1 2
AAL Y B IE M IR AR SR T L F 30 min, kS
A B A WAk L F o A p-Tau —H1 (1:100) ,
4°CCHBELHR. CEEMAZI TEREE 1 h,
PR PR S5 WS i DBA 0570 5 76 608 T 2% B
AR A, I RGE KA R Bt S0 . 7 200 £5 62 1
W N WS & CAT.CA3 FI DG X [ p-Tau ik
G3Aii o
2.9 BB DBMAN B3R
A RIS B i T 1 2 AE vk B 4y B ORI DI EL Ry
ST /INE G LA 2.5% I3 R VA T A T A IS 1% 1Y
A AV H VS MR AR S [, AN )V B T K S TH P 4
W Epon812 (0 . JE By 1~2 pm 1Y) Fr £ 3 B
AR G 0 J5 AT O AR 8 A i 3% ST R 5 W 5% i
L ot 28 70 15 fi 1% e TR 45 4 o
2.10 A= AR & 4 D Vg S b ACh AT AChE &5 &
/N B8 JRR B i A6 K T 4y 25V S IR AR T
i, TR ACh Al AChE B TRF Zh 2 4043 il 42 B 12 9
A ACHh IR & i IR 7S B8 HOR R A= 3R ER K 4T
BYIR I 7 £5 2H U T A 2 SR AR VR R AR X
A5 2H WO BE AL Hi B UL BB T 5 ACh & i A
AChEJ& 1.
2.1 AR AR R & R I S SOD . MDA | CAT .,
LDH /K HUN R4 40, 4% 35 4F SOD MDA .
CAT 1 LDH 2571 & 1 W 5 78 47 A8 5 B 1w & I, At FH
HEFRAL A3 59 T 450,532,405 2 440 nm P K AL & 4,
1144 SOD MDA .CAT #l LDH f4 & 481k .
2.12  Real-time PCR & il ¥ & 7 Keapl ., Nrf2,
HO-1 mRNA ik fifi il TRIzol— % M/ Uit 5
H LR RNA JF 1 %2 RNA ¥ ¥ o ffi il Premier 5]
Yy T B B T RN O A IR R S R B O
TG R N B 6 BT 2L K 41 DNA B Bk 1 cDNA
A, Bl EAT Real-time PCR A" 1S 2 I o 300 % 5% 4%
37 °C,15 min, 98 °C 5 min, 4 °C{f55, 51 W& W)~
KN aawm AR A RA R . 2% 11 E mRNA
AN RIR K. SIF AR 1,
2.13 5 [ A0 BRI 7k (Western  blot) A I ¥ &5 wp
Keapl Nrf2 \HO-1 . NQO1 & H £ ik B IF K 7 i

T TAAAGACCTCTATGCCAACACAGT

Keapl  F## CAAGGACTACCTGGTGCAGA 128
T TGAGCGACTGTCGGAAGTAA

Nrf2 |- #f CAGTGCTCCTATGCGTGAA 109
T it GCGGCTTGAATGTTTGTCT

HO-1 ¥ CCTCACTGGCAGGAAATCA 217
T TCGGGAAGGTAAAAAAAGC

BRIl SHANEAFAITEAC RIE
(BCA)E & . HUE 5 FF & 5 50 e 58 118 HL vk 35 1E L R
JH 5% 2 5 5, BF A . —Pi 4246 Keapl (1:1 000) |
Nrf2(1:1 000) \HO-1(1:5000) &% NQO1(1:1 000),
0 A M RIS R E 0 (1:5 000) , % R Bk
2R S BR Sl AT 4 IS R Image TP
Xt H AR Aty #EAT 5 i K AT

2,14 FHIME X UE F% S MM HE A
Z(EFR) AR IRE KR 3:3:3: 2184, 0
A 10 £ 57K =9 30 min J& , #E 47 30 min [7] 5% 42 B,
1t Uk G 25 8 A K AR 2K, A IF 3 kiR
OB W 4 A b v 34N o VR B (0.147.,0.293
0.550 g-mL") , %A T 4 cCrk46i % . ¥EHL50 H SD
KER,20 H b 28 (s 41, Ho4x 30 HBE AL 2 U A
T b E R (B4 10 H) o K RUE R
G, B F 1 & 25 3 AR L R A
1.485.2.970.5.940 g-kg' M| B 18,25 A LT
ZH NV SRR . FESE T RIEE 42530 min 5
KM TE , &80 R %, bRl IR i 17
T80 °CUKHH LA 45 Jm L2 52 56

2.15 AN [R] AR B 43 B s 1 K 2 i i X PC12
SIS R S K A M RO JE A 2 1x10° > /mL
Jo L R Z 96 £L 3 FE AR, B L 200 wL. 4 A 5 5
24 hJE W EE IR, AR 3 AR OO AR R AR R g3
Hen i (2P0 1640 FERIES 52 WM B ) - Hodh 28 (M
WA DI 5% . 10% . 15% F1 20% 23 (1 1L , 4
it 25 11 LT O P R 5 SR HE B AR B AR B 20% 1)
LY B0 24 00038 2043 0 A 5% . 10% . 15% 19 U
THMl b mAESHNE. B RYEsa
20 78 R AL (I 1640 55 359 200 pL) o 1 H
24 h 5, WS AL B W, A 10%CCK-8 % W
200 pL,37 °CHEHE 30 min, JH B FR AL AE 450 nm 403

. 27 .
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E A, MM AAFHERITE AL A BE =
2.16 AN AS [\] e B ) H,O, X PC12 40 g 3% 4 1) 52
W M R R % 1< 10° S /mL, 2 Fh T 96 £L
M, B FL 200 wL. AHMIES 3R 24 h)5 , BRI 55 %
H,0, JH 1% 77 W A B¢ S 50,100, 150,200, 250,300,
350,400 pmol- LAY B /] 24 ho 24 h 5 B
96 fLAR , B LI A 10%CCK-8 I i 200 L, 37 °C i
A 30 min J& , I EEAR AU AE 450 nm &b I 2 4, 31540
A7 35 2R, AR A2 H,0, 521 B0 11 e B (1Cy,) -

2.17 KW PU R 9 % 245 10T 4T H,0,15 5 /1 PC12
MR EH REHHAN S MAE) =
HA A, 15% 25 [ ML) JH,0, BRI 4L (15% 25
FILE ) M WA Al b e i B e N E R
fLo H 2,155 5 2.16 T4l A A5 TR Fp OB 40 AL . 4 4N
JiL ik 80% Filt G I, W B R, 45 24 4 15% 5 24 1l
(% b ) 200 pl, 23 FA 20 F0RE 28 28 i 15%
25 LT 200 pL, W5 24 ho Bl 5 , 465 50 4 Fi 25 25 41
Jin 150 pmol- L™ H,0,( 1640 1% 37 ¥ i B ) i 17 24 h,
25 14 200 pL 1640 3535 W . #1405 24 h J5 W 3 1H
W, B FL N 10% CCK-8 #% & 200 uL,37 °CH &
30 min, BEFRAY 450 nm M A, AT % .

2.18 Ui 2 40 M ARG I H,0, U5 5 1Y PC 12 40 i (1) I
T B 5x10°4/mL PC12 41 i 35 70 T 6 FL AR , 4
FLIEAT DU F 3 7 2 13 Ak 38 K& H,0, 5 F: 98 1
24 h )5 WA IR IR 2 hn 10 2504 LA [R50 A T B 44
M. LI ATJC EDTA R 500 nL iH 4k , FH AR 1Y
Y M AR VR 2 1k R IF AT WSO AR L, e B8 R B 0
LA 1000 r-min” B.0> 5 min, 3 F3% , I H¥8 PBS i it
I B L, F LB 1xBinding buffer 100 pL

BE(PDYeRES pL, BRRIRS) G AV 2, 5RO
A 15~20 min. & J5 A 1xBinding buffer 400 pL
TBAT B 45 ARk S WU £ o 7 BRIV 3t =X 40 i
RO, 1 h N 58 BUTT A FEAS I 6

2.19 Western blot ¥ ] PC12 41 ity # Keapl .Nrf2,
HO-1 25 FI3RIA A5 d W 43 4 B 4 40 it 2
JEHEAT BCA RE it o WO H K T S S0 il B e Pl Kk 45
Y R B L 5 5, B4 . —$t Keapl \Nrf2 A1 HO-1
(i BE LB 27 0 121 000) 0% 7 3 0 2 Uk JB I 7 & —
Pi , R B A AL 2% & W R Sk AT R A LA
Image JERPEXT H AR HEAT R B KB 537 o

220 Bttt SR SPSS 26.0 #4447 B s
Goit oM R OB D) xks e o 4LIE W LR,
B[R % 7 2243 7 Al Tamhane's T2 K% . P<0.05 4 2%
SHGIFEE

3 #7

3.1 VOB F X AD/NRFE LIRS sEm A
Morris 7K 3 7 SEH Y, 525 LA L3, B 2H /I B
55 3 R4 BF & 75 I ] 2 SE K (P<0.01) , 11
TE H An 5 R A5 B3 B[] S 28 1T & 1 ik Ed i b (P<
0.01). SHAIZH HEL, 45 25 20 /N B4R 3 65 B s i
] H W7 2 (P<0.05, P<0.01) , H AR 4 BR 452 B2 1 ]
RN (P<0.01) , [F] B PUE 37 = 7 ik 41/ B2
MO A OB B3 2 (P<0.05) . W2 %3, 720
Gy S5 v B AL AL /N R rh R X Bl BB R G X
BA B E) B S 0 2 (P<0.05, P<0.01) . 5 #5584 1
B, V0 /N B e X iz gl BE R 0 3
(P<0.05,P<0.01), VU iz & 0 o 2/ B ok
X 45 B3 I ] 5 S 19 hn (P<0.01) . WL323., KWIUHE
Tl fe ki AD /NER Y2 T iEC R T o WG R

RN, WA Annexin V-FITC 5 pL Flflifk 7~ Fi B kA R

F*2 MEFHATAD/NREEFRBRBHZW (x£5,n=10)

Table 2 Effect of Si Junzitang on escape latency of each group of AD mice (x+s5,n=10) S

251 4k /g-kg! EBPS H2K B3R B4R ERPS

k| 51.21+4.99 44.15+4.94 27.68+4.73 19.72+7.14 22.1442.88
A2 53.24+3.51 52.33+4.51 50.32+3.34% 48.87+4.45 45.76+9.83
PO 7 AR5 i 4 2.145 48.93+5.01 45.32+7.25 37.68+8.72 35.86+4.52% 27.77+3.899
PO+ rh 7 AL 429 51.03+5.97 44.27+3.74 33.03+£6.35% 26.58+7.98Y 24.35+2.06%
DU -7 v ) A 8.58 50.90+7.11 36.81+3.73% 30.02+4.28% 26.94+4.17" 23.96+4.54%
[H 4 245 41 0.65x10° 50.96+5.94 34.80+4.58" 34.60+8.91% 28.67+4.56" 22.11+3.33%

T 52 LS Y P<0.05,2 P<0.01; 5B 4] L 45 Y P<0.05,% P<0.01(# 3-% 10,38 14-£ 16 7))

3.2 VUE T Xt AD /N RO D B B AR B 52
HE fJe R4 0 B , 25 4 CAL.CA3

DG X # & uHE 5 %, A2, HIE SR FE 5
. 28 .

g SE RN O AT A S N R e /MR SR HES
AR e o) — 50, BERLA i B 44> DX AT UL £L
NG RMZTTIRAE . R 2 TT Y 20 A% W S 1 4
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£3 HEFATADNREERFHMYIFLWMHI (X5,0=10)
Table 3 Effect of Si Junzitang on spatial exploration phase and OFT in AD mice (x+s,n=10)

4151 Flhkrg-kg'  HARG R B ]/ 2 BB e X 32 B R B fom T e X452 B I D /s
25 141 19.66+1.88 6.50+1.88 910.29+178.70 22.87+11.41
R 241 8.11£1.85% 2.18+0.72% 589.57+52.69" 4.69+1.93%
DU T AR 2 2.145 15.57£1.51% 3.90+0.39 879.32+294.29" 13.57+4.28
DU 3 v R 2 4.29 17.25+1.47% 5.33£1.35 934.74+172.06” 20.84+7.08"
DU 1 e ¥ e 2 8.58 18.31=1.08" 5.93+2.28 980.39+186.78" 21.94+5.99"
FF M 25 2 0.65x107 17.90+1.729 6.03+2.03" 934.55+242.29% 19.80+8.59"

TRYS , g PR S 0 o BT R B A ML ST R B OR
BbT , 4 A HE 51 Z5 6L 0 5T PN R DR RS B0 1 25 36
Je /MR 3 0 4> (P<0.01) , JL L DG X fe Hy
o T R R A L, 4 24 4 D) 3 B M o e

GV R pf 28 0 IR BB M 7S i I 4/ A P
A5 450 A X 58 Je IR/MAR B A BT 3 i (P<
0.05,P<0.01). WK 1. K25%4, U EERED
DU 7 Al RE VSR AD /)N BT D X6 HR AR A5

CAl

TE AL AL BRI CLUH - IR i 4L D. DU 1 vh R i 4 . DUH, 137 o 590 i 2 5 B BH M 25 20 (1] 2- 6] 10 1] ) 5 el v 28 5 3 2k T
5 0 P TUANMUAZ S 5 B (035 Sk T 98 O i 22 e 0] S5 25 i Ak
E1 MEFHIADMREIESFENZM (HE,x40)
Fig. 1 Effect of Si Junzitang on morphology of hippocampus in AD mice (HE, x40)

CAl

DG

T« P v DR K T R O JE TR A
E2 mEFHAMNADNMNRESHETHEM

B0 (JE Ry, *x40)

Fig.2 Effect of Si Junzitang on number of hippocampal neurons in AD mice (Nissl staining, x40)

<29 .
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x4 NDEFHMADNRBEOMETHENEM(RRESR)
(x+s5,n=3)
Table 4 Effect of Si Junzitang on number of hippocampal

neurons in AD mice (Nissl staining) (x+s,n=3) %

21 51 CAl CA3 DG

2 H A
EE
PR T I R R4 2.145
VU T bR 4 4.29
DU 1 R A2 8.58
FH P25 20

99.01+4.52 100.19+1.96 101.29+6.03
69.82+3.29% 65.74+3.18” 62.60+6.48%
75.54+1.81 69.27+1.48 73.88+5.99%
80.67+2.08%) 82.31+4.55" 82.42+6.60"
87.77+3.36" 88.83+1.12% 85.27+8.53"

0.65x107 83.43+4.14% 88.64+1.41" 86.10+7.92"

3.3 WWEFH X AD /NG D AR, 1R IB M
W 5a8 A e, BRI S A 4 AB, L, POk
5 B 1 2 T R (P<0.01) 5 S 20 b, BH M2 4
VYA 5 4 ) 4 21 AB, ., 9O 58 B2 X A Fr [ A%
(P<0.05,P<0.01). W5 K3, g5 RFE MY
AT e I > AB, L, B DT AT K35 AD .

®5 MEFAMNADNRED AB, , RIEAM M (x+s,1=3)

Table 5  Effect of Si Junzitang on expression of AB ,, in

hippocampus of AD mice (x+s,n=3)

20 51 F 4 /g kg CAl CA3 DG
A 12.96+£0.42  13.13+0.31  12.75+0.39
IR 2 17.05+0.93% 17.47+0.34” 19.70+1.84%

AT 2.145 15.87+£0.37  16.65£0.20  16.36+0.49
IG5 2 4L

MWE T 4.29 15.58+0.85  15.00+0.73  15.52+0.30
R 4

WUE T 8.58 15.0040.62> 14.12+0.52 14.39+0.61"
e 7 A
FH 4 25 41 0.65x10  13.75+0.56" 13.99+1.43% 14.50+0.58"

34 WEF %X AD /N R D p-Tau 5 H (1 5 1
p-Tau £ E IR D X Fe ik, R B0 1 8 ol b o (o
Ki o 25 (141N BB 5 2 80 p-Tau 238 JL-F- R K
W 2] 77 AR 4 R 2 24 4 i 4 41 CA1.CA3 F1 DG
DB ] DA [) # B2 A9 A (0 p-Tau BHPE R K . 545 H
ZH e, B R 2H 7 S PN p-Tau BH P 40 i 500 592 189 n
(P<0.01),JE Wit 2 £F A 93 25 5 5 REAU2A L3¢, A
25 41 VU 7 i ) i 4/ BB S5 Y p-Tau BH M 20
it &5 B s /0 (P<0.05,P<0.01) , HA 45 25 4 18] G
BEEES. WE6 K4, UULEREHNUE 7
A i3 2 9920 Tau 25 11 A9 B2 6 AT 2 AD
3.5 VUH T % i R 8 O RN 5 fil B8 TR 25 AL 1Y Y
M 25 2P 2 T TR AS o B M T PN 4 M AR R
. 30 .

2 fith 45 ¥ BT, 00 I S, AR 2 B 5T i B O 2
A) KRR Z A T B LR SRR T 4, o AR A7 45, 5%
firk 5 FA AR, 2 ok 1) B b LA B, LU D . K 4R
2 21 A 25 00 IR IS JR AR S BT, AN 2 R 6 R R R
2 fih 45 ¥4 95 A TR A, B YL BR A A T N 0 AR RS
DL b 85 B3R B DU 1% 0T BE A A R IR D IR 4
JC #5182 il D) BE 45 B Mt ek 3% AD. WL
5. &6,

3.6 VWH T %X AD /N 5 ACh,AChE 7K - 1Y
o 52s Al BRRL AL S 2 8L i ACh
W & B Ik (P<0.01) , AChE 3% 1 & % ¥4 &
(P<0.01); SELRIA g, WA T b o ) i 4 0
FH ¥ 245 40 ACh 7K 3 W & 7+ & (P<0.05, P<0.01) ,
AChE ¥ 7 i E R AL (P<0.01) . DL 45 R E B R
1% 7] e 38 1k 8 5T R B 2 3 BT ACh R B0 AD /)
AN HCAZ T fE . WL 7.

3.7 WEF# X AD/NRIE S SOD MDA CAT .,
LDH /K- 52m 525 (4l i, a4/ B
' SOD . CAT {if 1 . % T % (P<0.01) , Tl MDA %
# LDH % /1 W3 FTH(P<0.01); SHRIZH %, 1
HF A PR 25 4/ B SOD L CAT
P B 88 m (P<0.05, P<0.01) , MDA ,LDH 7K 3 Hj
BRI (P<0.05,P<0.01) ., W%ES, XMWIUE T
Al LABEAR AD /s BB N B89 B BT o 4804k KT 3G 5 4t
AL PE T 23 AD

3.8 MWH F % X AD /) Bl Keapl ., Nrf2 fil HO-1
mRNA £ IEA5 0 Real-time PCR 45 5 i, 525
20 H %8, #5580 20 P Nef2 F11 HO-1 ) mRNA 235 7K
B 3 TR (P<0.01) ,Keapl i mRNA 3 ik /K -
Z LTH(P<0.01) ; SEERA E, WE 3 s
R PH PR 245 20 Nrf2 \HO-1 ) mRNA % 35 7K F i %
5 (P<0.01) ,Keapl ) mRNA 3 ik 7K F i 2 B AR
(P<0.01). WE9., DI LARRWIUE ¥l fefE
JE P JZ T B X Keap1/Nrf2/HO-1 {5 53 % B AT 7 £
EH o

3.9 A+ X4 AD /) Bl Keapl . Nrf2, HO-1 #il
NQOI FHEHE LAY W  Western blot 70T B8, 5
2% 2H P A, AR 2H Fh Nref2 \HO-1 FIINQO1 & H %
K IK S 2 3 R R (P<0.01) , Keapl ) 2E 11 32 ik K F
W3 ETH(P<0.01); SR L, WA F7 T &
) J 1 BH 2 25 41 Nrf2 \HO-1 FIINQO 1 2K 14 #2315 K °F
& 42 5 (P<0.05,P<0.01) , DU F 17 i 751 2 A0 BH P
2 21 Keapl & 1 & ik 7K °F B W % ik (P<0.05, P<
0.01), WFEI0ME T, L LEEREZWHNE FZA]
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CAl

Aﬂ 1-42

DAPI

Merge

CA3
Aﬂ 1-42

DAPI

Merge

DG
Aﬂ 1-42

DAPI

Merge

> .........

3 MEFHITADNMNRIED AB,,, RIZEMF I (F 20, x200)
Fig. 3 Effect of Si Junzitang on AB, ,, expression in AD mice (IF,x200)

F6 MEFZHINAD/NRIED p-Tau Kk

G50 (X+s,n=3)

Table 6 Effect of Si Junzitang on expression of p-Tau in hippocampus of AD mice (x+s,n=3)

215 /g kg CAl CA3 DG
25 4L 0.145 5+0.001 9 0.144 4+0.001 7 0.144 8+0.001 8
R 25 0.189 8+0.018 4% 0.204 7+0.024 3% 0.189 9+0.014 6%
Y 7 AR5 it 4 2.145 0.168 4+0.002 7 0.169 8+0.002 4 0.168 3+0.003 8
U F 37 b 429 0.162 74+0.003 3 0.165 3+0.002 0 0.163 6+0.007 6
VU 17 i 77 e 4 8.58 0.156 5+0.003 3% 0.158 9+0.011 3% 0.152 60.004 0°
FFI 245 20 0.65%x107 0.152 3+0.000 4% 0.153 8+0.012 1% 0.150 6+0.002 5

.31.
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CAl

CA3

B4 MEEFHADMRIED p-TauREMHM (GLAE411L ., x200)
Fig. 4 Effect of Si Junzitang on p-Tau expression in AD mice (IHC,x200)

X3 000

X8 000

T+ TR P 0 T Sk by 0 28 00 O A IS 5 (3 Sk S R IR
Bs5 WEFZANAD/MREIWMZTEBHMEMHZIM(TEM)

Fig.5 Effect of Si Junzitang on ultrastructure of hippocampal neurons in AD mice (TEM)

X 8000

X20 000 &

TE < Pl e 0 Sk Sy 2 Al TR] BT, 265 77 Sk o 5% 3L

6 MEFH3 AD /NG DA A 0 M (TEM)
Fig. 6 Effect of Si Junzitang on ultrastructure of hippocampal synapses in AD mice (TEM )
AE I % Keap1/Nrf2/HO-1 15 5 i P& 3G 30 /N BUAS PUAEL 25 1 IV 20 0% 40 A7 0% % 1 3 TH & (P<0.01) . L
fRRE ), RAFE M 2R 1R . F 11, R S S 92 56 A Bt MR 4 24 Uk R I HE B 1A B
3.10  ASEMRB B0 28 I X PCI2 4G M 20 B0 20% 09 1 38 kB
BRI S5 R FIT, 5% . 10% . 15% 25 14 I 75 41 /Y 40 3.1 VOB 7 & 25 1% 1 H,0, T 1 PC12 48 it Y
MEvE S R E S TG E LM 20% 1 BAEWKRE  CCK-8 S 45 SRR WK B3 8 15%

© 32 -
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*x7 WEFHX AD/NRBES F ACh.AChE K&

(X + 5,n=3)

k7K T 19 N

Table 7 Effect of Si Junzitang on expression levels of ACh and
ACHE in AD mice hippocampus (x+s,n=3)

11 /g ke A/:l‘ii A/‘;hi:”
S 4l 101.60£11.06  0.31+0.10
H IR 2] 72.46+7.39"  0.78+0.08”
WHEFHEAEL 2145 87.79+9.25 0.380.05"
WHFZ TR L 429 91.03+8.20  0.36+0.11"
WEFwmmAEA 858 97.79£10.30"  0.34+0.03"
FH T 25 241 0.65x10°  97.93+11.80"  0.31%0.06"

B DU B 37 7 2 1% 6 PC 12 41 B3 ) 5% ) R 4,

I 150 pmol-L" Y H,0,7E 24 h{E H & Al fifi PC12 24
JiL A 196 23 2 3 B LIS AR D 24 i T AR A
ML, 2R B A5 %8 L (P<0.01), W, 52505
TEFEAR TR R 15% 19 25 175 A1 150 pmol- L Y
H,O,/E N T Hisc i, W 12 3K 13,

3.2 VUH 7 & 2500 X H,0, 755 19 PC12 41 g
MR ER CCK-8LRERE/R, 5L
B, MY 2 A R AE TR R PR AL, 2 R A A G
B (P<0.01); 5B A, VU 7 & 25
ik .. m;.llﬁéﬂéﬁiﬂ’@,f@}iﬁﬁﬁﬁm%%’Eﬂﬁ%
T2 B X (P<0.05, P<0.01) , 5 7 4 i 1 .

F 14, XKW WE F % & 251003 X H,0,7 E‘faﬁ
PC12 41 s H A - 1EH

®8 METZHX AD/INRiED I SOD.CAT. MDA . LDH R Ak FH I (+s,n=3)
Table 8 Effect of Si Junzitang on expression levels of SOD,CAT,MDA and LDH in AD mice (x+s,n=3)

21 5 /g ke SOD i /1/U-mg"'  CATiI% Ji/U-mg' MDA & &/pmol- g LDH % J1/U ¢!
2 HU 51.57+12.73 6.30£0.77 9.58+3.04 8 152.29+1 517.92
LT 4] 23.04+4.03% 2.27+0.20” 18.80+4.08% 14 531.94+1 418.19”
VU F AR A 2.145 34.41+3.54 3.96+0.50" 12.98+2.68" 11 807.55+1 693.50
VYT -7 R 5 A 4.29 35.77+4.55% 4.22+0.36" 12.72+0.89" 11 231.47+944.24Y
VU -7 v ) A 8.58 43.66+6.93" 4.35+0.49" 11.04+1.46" 10 362.92+491.52Y
BRI 25 41 0.65x10° 36.47+4.11% 4.04+0.517 9.60+1.83% 8 374.69+927.22Y

R9 MWETFiZX AD /MR ED i Keapl Nrf2 1 HO-1 mRNA Rix

G850 (x+s,n=3)

Table 9 Effect of Si Junzitang on expression levels of Keap1,Nrf2 and HO-1 mRNA in AD mice (x£s,n=3)

4151 /g ke Keapl Nrf2 HO-1
EHA 0.96+0.06 0.97+0.04 1.02+0.02
I 2 7.59+0.73% 0.06£0.01% 0.05+0.01%
RS 7E A =wil 2.145 4.98+0.32Y 0.14+0.01 0.10+0.01%
VU 7 P AL 4.29 4.23+0.31Y 0.25+0.03% 0.16+0.01"
U T 17 e 9 8.58 3.97+0.17% 0.52+0.06* 0.20+0.02%
[ 245 21 0.65x107 2.14+0.18% 0.720.05 0.62:£0.03

Fz10 MEFZH AD/IMNRIED Keapl/Nrf2/HO-11 B BEE A RIEH

2 (x+s,n=3)

Table 10 Effect of Si Junzitang on protein expression of Keap1/Nrf2/HO-1 pathway in hippocampus of AD mice (x+s,n=3)

20 5 Fl4R /g kg Keapl/B-actin Nrf2/B-actin HO-1/B-actin NQO1/B-actin
k) 0.25+0.01 1.11+0.17 1.18+0.20 1.25+0.13
A2 1.40+0.19” 0.08+0.01% 0.13+0.04 0.19+0.10%
U F 7 AR 7 = 4 2.145 1.13+0.20 0.2240.07 0.47+0.15 0.51+0.18"
PO i = 429 1.00+0.25 0.44+0.08% 0.61+0.15> 0.72+0.08"
VU F 37 e 7 e 4 8.58 0.81+0.20" 0.66+0.15% 0.82+0.11% 0.92+0.11%
PR 25 20 0.65x107 0.54+0.07% 0.85+0.20" 0.99+0.10" 1.05+0.09”

3.13 UE Fi7 & 251035 X H,0,i5 5/ PC12 1Y
FT R 525 4l i, R4 40 i A8 0 T

R FE FFH(P<0.01), £ H,O, LA B EWMHTHE

SEM., SHEAYLE, 2NUEFHT HHE&
.33.
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F13 REREHNH,0, 3 HMEERIFME (X+s,n=6)
Keapl 70 kDa . .
Table 13  Effect of different concentrations of H,0, on cell
viability (x+s,n=6)
Nrf2 110 kDa e i
4153 o 4 N HLAE 35 1%
/pmol+L
25 FLL S 20 1.129 2+0.078 7 100.0040.00
p-actin _ 42 kDa H,0,%4 50 1.1239+0.1140 87.87+9.82%
100 1.082 5+0.096 5 84.31+8.31%
NQOL e s W S S S 31 kDa 150 0.8210+0.1182 57.88+3.82%
200 0.615 6+£0.051 5 44.11+4.44%
F-actin - — - - - - $2KDa 250 0.450 8+0.035 5 29.91+3.06
2)
A B c D E F 300 0.398 0+0.044 9 25.37+3.86
)
7 AD/NRGD Keapl/Nrf2/HO-138 B % B R 35 B ik 350 0.330 4£0.0347 19.5542.99°
Fig. 7 Electrophoresis of protein expression of Keap1/Nrf2/HO-1 400 0.301 1£0.025 2 17.02+2.17%

pathway in hippocampus of AD mice

F11 AEGARSHB=AMBENMAMEFENZME (fts,n=6)
Table 11 Effect of different volume fractions of blank serum on

cell viability (x+s,n=6)

F14 MEFFEHMLFEX H,0,F S K PC12 4B A 510 (x+s,
n=6)
Table 14  Effect of Si Junzitang-containing serum on H,O,-

induced damage in PC12 cells (x+s5,n=6)

4159 o 4 A7 5% a3 o 4 77 5
2 H A 0.117 1£0.012 3 - EEE 0.095 5+0.001 9 -
25 19 1375 41 0 1.582 1£0.044 6 100.00+0.00 25 I 2R 1.317 5+0.160 7 100.00+0.00
5% %5 1L 20 5 1.675 7£0.065 7  105.36+4.73 I 2 0.780 1£0.065 0 56.40+4.56%
10% 25 14 1fiL 35 21 10 1.668 8£0.0340  105.8742.01 VTR 1.485 0.923 5+0.137 5 67.59+5.38%
15% 25 11 135 41 15 1.6213£0.0922  101.89+5.95 WHETHhREA 297 0.933 140.071 1 69.16+6.97"
20% 25 [ 135 21 20 1753 6£0.076 3 110.53+5.47% WH T AlEa 594 0.964 8£0.074 9  71.98+9.39"

s 525 (U4 e # U P<0.05,2 P<0.01( 3 12 1% 13 [7])

F12 AREGCRIBEHMFEERFEEHZI (X5,1=6)

Table 12

containing serum on cell viability (X+s,n=6)

Effect of different volume fractions of Si Junzitang

(SN

215 % A A A7 5 /%

25 4l 0.090 0+0.004 5 -

25 1 0LV 40 0 0.612 5+0.036 2 100.00+0.00

D7 I R 5 0.718 0£0.042 0  120.34+5.81%
10 0.743 8+0.046 4  125.22+5.64%
15 0.763 6£0.060 0 128.91+7.00%

2 M bR A 5 0.721 0£0.039 0 120.89+3.98%
10 0.752 240.0629  126.88+10.51%
15 0.784 3+0.044 6 133.20+8.95%

24 1L = A 5 0.808 3£0.0329  137.72 5.60”
10 0.875 7+£0.050 7 150.46+3.53%
15 0.879 3£0.028 4  151.41+6.49%
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25 1ML 355 T Ah B 20 B R O T R S R T A ) 3
FEAIC(P<0.01) , 3% & B DU E 7 17 & 24 13 XF H,0, 175
ST B A R E R BRI AR T AE R
TG BE o WL 1S B SR H R BRI A R
3.14  VUH 717 & 25175 X PC12 24 il Keap1/Nrf2/
HO-1 I RIAsgm 525 (A i, gim gl p
Nrf2 fl HO-1 & 1K F- i 3 F % (P<0.01) ,Keapl (1)
KT ZE FF(P<0.01); SEAZ L, IUE F
Wb AR R Nef2 I HO-1 2R K OF I R
(P<0.05,P<0.01), PUH + 7 fm ) &t 41 Keapl 25 114 7K
I AR (P<0.05) , W3 16 &1 8. DL g5k W]
MU T 17 vl 583 i3 1/ 3% Keap1/Nrf2/HO-1 18 % i 54
H,0,1% 5 19 PC12 21 L () S Ak 2 1, e 4% o w28 I
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£15 WETFFHSHMEX H,0,1% S0 PC12 4B T KK F

(x+s,n=3)

Table 15 Effect of Si Junzitang-containing serum on apoptosis
rate of H,0,-induced PC12 cells (X+s,n=3) %

21 51 Fi/g-kg' BT BIWRET R BRETR
Sk 3.18+£0.99  0.95+0.58  4.13+1.08
R IR 2] 29.79+6.48" 4.41+3.65 34.20+8.66%

VE 1.485 22.65+4.21  2.09+1.83 24.73+5.83
IG5 7 4

VU F 7 2.97 13.65+4.29"  1.51+1.14 15.15+5.39"
o ) = 41

VT 5.94 6.92+2.27Y  0.96+0.22  7.87+2.20"
1o 7% i 4

F16 MEFZFESHMEX H,0,i% S H PC12 41 Keapl [Nrf2,
HO-1 E BRI (3+s5,1=3)

Table 16 Effect of Si Junzitang containing serum on Keap1,Nrf2,
HO-1 protein expression of H,0,-induced PC12 cells (x+s,n=3)

Fiilksis .
41 biilh==s Keapl Nrf2 HO-1
/g kg /B-actin /B-actin /B-actin
=4 0.25+0.01 1.11£0.17  1.18+0.20
H AR 241 1.40£0.19”  0.08+0.01  0.13+0.04”
VaE 1.485 1.13+0.20 0.22+0.07 0.47+0.15
IG5 7 4
% 2.970 1.00£0.25  0.44+0.08"  0.61+0.15>
rhR) A
UEF%E 5940 0.81+0.20  0.66+0.15%  0.82+0.11%
A
B-actin m > == S— 42 kDa
Ner2 [ S 110 kDa
ey

A B C D E
El8 H,0,% S PCI24H M Keapl/Nrf2/HO-1 18 ¥ H A KA Bk
Fig. 8 Electrophoresis of Keapl/Nrf2/HO-1 protein expression of
H,0,-induced PC12 cells

BiZE, IR, SR M e K2 A, s ek
AREWL FE TR RS R KA H T+ % R
AR, HIn AW s+ 2 o, Wikl £+
B RE , B RGBS IR o S O R
BLo 2R Mt az 0 il A= A = R, S KRS Ok T
Ir, R ERELE =S BE LR T, e gt o i BRAR R
MR SE , N R AR BRI RE A9 T B 32 23 BB R A
TIREFEIR , P P A 11 by 5 O AR AR S A 450 40 B T 3

o, R R 5 A AR SR AD i 3 R )
I, M NS IR " AD R 46 T HIS IR . R T
DA AE NS T R, DT NS R RAN TR
R Ry B, R s K% Al BB a5 I B R R
fili RIS 25 . BE X AD B A O AL, A T i Pk
SN Z s Ak T RE 18 /K 4RGN, o i
P FRIRA, T B 35 AD (19 % 4 .

AR 2 3 2 0F 5% UE S5, S0 0 7R DA N ) g s
i3 A AD 19 & 05 i ZAE Y, AR A
FE AD FBE I N | I S AT A0 i Hh o 5 B A AR
WbrE g o XA R R ] AD iR RS
SR R AT AT G o XA P SR AR I D A IR
i}, SOD Hl CAT /K F- B AKX , MDA FI LDH /K ~F- 3 in
S LRI TVE i R V| TRl VA - s [ 5
Keap1/Nrf2/HO-1 {55 5 il 2 4 15 40 g 480 Ak i B £ 28
G B R A2 Nef2 7 bt A Ak R e b iy 3 2R 4
L AT DL L R R i 2 A b AU B R AR A Ok 4k
Fr 20 i A AL AR A

AT RN AN IS R R R TR T
X AD LR M2 R4 VE . #E SCOP 55 AD /)
S0 U S R U S e R T o e |6 R T VAR 1
FEARTEE S AB, L, DUFR M p-Tau & (1 35, R B 94 45 iH
Bl e R G0 -1 . 7R Sh H,0, 351 475 PC12 21 Jfd 55 46 3 —
U S, DU T % 245 00T T 45 v A0 B AE 0 R B
LA T % ARG FFE RV A 77 B A f e ik
YER 76 VUE F ¥ 41 AD B v SOD il CAT K 7K F
$& /5 , MDA F1 LDH Y 7K °F F§ {% , H £ Real-time
PCR #ll Western blot & 3iF & 1 5 Keap 1/Nrf2/HO-1 15
o3 B T S A DG

Zr LR AR oR T U g A
Keap1/Nrf2/HO-1 38 f# 2 3% AD 14> T ML, A g it
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F5 AR AEAE Jr BR - O A 3] 1y 3 787 T - G2 - i i =5 7%
FEAE R & 42 5 @I R 7% A0 55 #F — 25 50 3iE AN [7] TiE 7
AD B W7 R 5 QAR KB FE AT 45 G AR 4 2
L5 U R Y B R, FR G I B A R T T AD I £
He PR W 4 . @A A B i — B R AR R F
P TE SD R BURTKM /s BRAK o4 19 25 4 138 3l J) 2% 5k
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