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[(WZE] BRI Y HAATZH0(DSS) A #1Z R - H B E 2 (UPP) 3% SAMPS B /R 215 BR 9 (AD ) B R/ BRI fig
BIVEFBHLE . 315 2 SAMRL /N IE % 241, 60 2 SAMPS /) BLBE ML 73 0 #5121 2 DSS w5 . rp A% 57 & 4 (57.6.28.8,
14.4 g-kg'-d") , LW H 45 25 8 JH . Morris 7K 28 & 5256 M 8 07 L4745 25 MR B8 1 5 90 K 2 -0 41 (HE ) Y 0,35 46 0 1
CAT X 22 705 A5 4 e 78 5 S g8 AL Ak ik (THC ) i EOK S 98 W BFF I 2 v (ELIS A) K ¥ 5 B UE 43 FE 25 11 (AR) FIE R £k (p) -Tau
A & |, LR PG E R A B4 0 N (Real-time PCR) 18R (A 42 32 EJ 38 1 (Western blot) K U 6F B 2 4177 £ (Ub) 2 R 4%
fitf E3(E3) .26S 2K [l fA 72 2 B 3L K i@ il 1(UCHL1) \UCHL3 mRNA FIZE (15515, &R 5 1E# 4 L&, 3 41 /) Bk bt
AR AE K (P<0.05) , 28 8T 5 G BRI BORIT - 5 2 BRA5 B 43 LIl 2 (P<0.05) 5 CAT X R 25 7T B G sl 20 B Ak 2R 44 5 8-V A9 A
T4 25 11 (B-APP) Al p-Tau M 41 i %5 &5 W 4% 22 (P<0.05) ; AB I p-Tau & 117K - F+ % (P<0.05) ; Ub mRNA FIZE 13K 35 F+ &
(P<0.05);E3.26S # [T {& .UCHL1.UCHL3 mRNA #4125 FFE(P<0.05) . SHIRIA] LA, DSS i . v 771 o 41 32k ik v A 4
iR (P<0.05) , T B 1 & R R UBURINE B 43 L3S N (P<0.05) ; DSS 45 771 3 2 CA L 5 3 0 A% W] Wl 5% 5 4% 70 3 2 B-APP Je i |
I 57 4 21 p-Tau FHPE 3 6 40 B A5 B 20 (P<0.05) 5 4314 4 AB B p-Tau 2 H 7K F F(P<0.05) ; 45 40 Ub mRNA 3 ik [
(P<0.05), 7/ 7l i 41 26S \E3 .UCHL3 mRNA ik /K ¥ Ft & (P<0.05) , #7157 # 2l UCHL1 mRNA ik 7 5 (P<0.05) ; 45 5
41 Ub 2 R IAFEAR, 5 P 4t 2H 26S \E3 \UCHL1+3 #E 1R A & (P<0.05) . 4518 : DSS I 3% SAMPS /)N RN K6 7, AL
T BE 5 AR UPP 3& 452 vh Ub K FHi E3.26S \UCHL1 .UCHL3 3835 , I /b AB Hl p-Tau 5 4 UL AU 5% .
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[ Abstract] Objective: To investigate the mechanism of Danggui Shaoyaosan (DSS) in the

improvement of the cognitive ability of SAMPS8 mice with Alzheimer's disease (AD) via regulating the ubiquitin-
proteasome pathway (UPP). Method: Fifteen SAMR1 mice were used as a normal group, and 60 SAMPS8 mice
were randomly divided into a model group and DSS high, medium, and low-dose groups (57.6, 28.8, and
14.4 g-kg'+-d"), with 15 mice in each group. Intragastric administration was conducted for eight continuous
weeks. Place navigation and spatial capacity were evaluated by Morris water maze. Pathological structure
changes in neurons in the hippocampal CA1 area was detected by hematoxylin-eosin (HE) staining. The protein
expression levels of hippocampal B8 -amyloid protein (AB) and phosphorylation (p) -Tau were determined by
immunohistochemical staining (IHC) and enzyme-linked immunosorbent assay (ELISA), and the mRNA and
protein expression levels of hippocampal ubiquitin (Ub) , ubiquitin ligase E3 (E3), 26S proteasome, ubiquitin
carboxyl terminal hydrolase-1 (UCHL1) , and UCHL3 were determined by real-time fluorescent quantitative
polymerase chain reaction (Real-time PCR) and Western blot, respectively. Result; As compared with the
normal group, the escape latency was prolonged in the model group (P<0.05) with the reduced number of
crossing platform quadrants and time ratio in the platform quadrant (P<0.05). The model group decreased
neurons and condensed cell bodies in the CA1 area, and increased 8-amyloid precursor protein (8-APP) and
p-Tau positive cells (P<0.05). In the model group, the protein expression levels of A8 and p-Tau were increased
(P<0.05), the mRNA and protein expression levels of Ub were increased (P<0.05), and the mRNA and protein
expression levels of E3, 26S proteasome, UCHLI1, and UCHL3 were decreased (P<0.05). As compared with
the model group, the escape latency was shortened in the DSS high and medium-dose groups (P<0.05) with an
increased number of crossing platform quadrants and residence time ratio ( P<0.05). The pathological changes in
CA1 of each DSS group were significantly improved, and the number of B-APP positive staining cells decreased
(P<0.05). The number of p-Tau positive staining cells decreased in the DDS medium and low-dose groups
(P<0.05). The protein expression levels of A8 and p-Tau in each DDS group decreased (P<0.05), and the
mRNA expression level of Ub in each group decreased (P <0.05). The mRNA expression levels of 26S, E3, and
UCHL3 in the DDS high and medium-dose groups increased (P<0.05) , and the mRNA expression level of
UCHLI in the DDS medium-dose group increased (P<0.05). The protein expression level of Ub in each DDS
group decreased, and the protein expression levels of 26S, E3, UCHL1+3 in the DDS high and medium-dose
groups increased (P<0.05). Conclusion; DSS can improve the cognitive ability of SAMP8 mice, and its
mechanism may be related to the reduction of the abnormal deposition of AB and p-Tau via decreasing the
expression of Ub and increasing that of E3, 26S, UCHL1, and UCHL3 in the UPP.

[Keywords] Danggui Shaoyaosan (DSS) ; Alzheimer's disease (AD) ; ubiquitin proteasome pathway
(UPP)
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(PS) B LW 2l o K i WiF 5% 3% B UPP I fig i
5 AD B i AB LR . Tau 2 I B IR b % 6 &
WY1, R 258 0] a8 i U 4 UPP il 18 22 4 8 4 & 1%
WITAER . B 4 3007 ) 24 I3 AT 25 10 (DSS) i
H (4 B g ), ¥ K A Toki-shakuyaku-san
(TI-23, H A ) 1 Dangguijakyak-san(DJS, & [H ) , 4
TR LT B Sk LR LK IR IR T B 2R
SAR B WG NN RR ) PR P AR IR R
B AR 20 42 80 AEAR LK B W )i
N T AD B9 RIG T FOEERRAF 58, R R T
27 BRI A o (0 XF T2 20 842 i E A
=5 R4 UPP i 1235 Bk AD i LR (9 AB Al p-
Tau £ 3¢, HAG M A WHGE . HIb, ABFELL 12
fifi 1 /) AD #5521 3y ) 1 3 % {1k SAMPS8 /N B BiF 5%
XF G, TR L 3 O\ 0 D) g R A U 4% UPP i Ub
E3.PS.UCHLI1 fil UCHL3 % 5 % #1855 35 Bk AD fixi
S UTRLER A SE AR BILI
1+
1.1 Zh¥ 7 A% SPF 90 SAMPS B & 1k /)
60 H (20+2) g.[A] 7 # SPF 2% it 4 SAMR1 1E &
AL/ 15 H(20£2) g, T b 50K o BE 2 BB (52
5 S W R 2=, A R IE S SCXK (5E)2016-0010.
S 3 Wy AR 5% PR 55 N SPF 445 I A 40, i (23+
2) °C , X 15 JE 40%~60% , Y6 I8 12 h, [ i1 # &1k
KSR NRGE N PR IR 7 AR R IR SR . AR
S5 I AR A AT PR 24 K 2 S I B 0 B 2 DL e it
HE (2 45 2017-010) , £F A S5 5 3h W 4 Al 5 48
HE )
1.2 Z4% DSSHYBE . AAN JIE AR KE F
TS AL RE, W B I b R ) K24 s A BR A
) 2 AT T BR 2 R 2 24 2 B s AR RS R s O OF
a4 A 2020 48 I AR N B T 24 ) A G TR
BOR . i e BRI ) Y O 5 e (S H -
AJARE-AREE- NS 3:16:4:4:8: ) FRHLZ 4,
PR B IR A, n 10 4% & /K, 3% ¥ 30 min,
B 30 min, WAE 259 , F 4~6 220 b K, O 4 0
WL BEAES . FRAE A MHEIK, &
20K, BRI A 20 min, o & IR . AR 3R IE
W, Ve 4 2 AR 2 i U A Uk B O 2.0 g-mL 9 DSS
JKRLF], 4 cCLRAFE
1.3 X #F 4 Anti-Tau (phospho S404) i 1K
[EPR2605] \H 41 AB,_,, WL & . Anti-E3 (Parkin) §7T {4 |
N2 B-L3h #E 1 (B-actin) Fi ik [ AC-15] #M i A 1k
Y W (HRP) . Prestained Protein Ladder (10~
. 10 .

245 kDa) . DAB Substrate Kit, Anti-Ubiquitin i 14 .
Anti-Proteasome 26S S2 T /& . Anti-Proteasome 26S
S3 #i #& . Anti-UCHLI1+3 i {& | # 41 Anti-Tau
(phospho S396)Ht A& [ EPR2731 ] (¥ [¥] Abcam 23 ] ,
it 5 43 % b ab92676 . ab201060 . ab77924 . ab49900
ab116028 . ab64238. ab7780. ab197054 ., ab154963
ab75275.ab109390) ; 7.5% i YL F IR T . 10% o YL Fil
TR 12% % YL Fil iR Wi .PVDF i [ i \ECL k2%
& ik 7 & | iScript gDNA Clear cDNA Synthesis
Kit, SsoAdvanced Univ SYBR Grn Suprmix ( &
Bio-Rad 24 # , #it 5 7 %l 2 1610181, 1610183,
1620177, 12010947, 1705061 , 1725035, 1725271) ;
PageRuler™ Prestained Protein Ladder(10~180 kDa)
(% [# Thermo /A Al , 5 26616) ; 4~ IfiL 7 1 5 11 (3£
Sigma-aldrich 24 7 , it %5 43 Jill iy B2064-100G) ; .
/N L AB Ly, Tau il 15 5 92 W BiE 0 2 ¥4 (ELISA) 12l
& (b v K2R W RO IR A S g i
m1001859-J.,m1037981-J) ; RIPA %L fi# i .\BCA & H
e I R AR AT TR A T R TR A
(FHWHERREMERAERA A, #5555 H
P0013B.P1050.P0010) ; Animal Total RNA Isolation
Kit( g AR 0 b 28 W 5 AR A BR 23 \) L 5 RE-03011) 5
HARZR - (HE) Qi & (L REER A
B A S G1120) .

1.4 8% HII210 B ML . RM2245 B 9) L
EG1150 B 45 L . ST5010 %1 4 [ 3h 44 (4, L .DM 500
T3 38 O 2 8 1B (7 Leica /A ) s NSOT R 734
% 12 4 B4 (74 [E Implen 23 7] ) ; Multiskan Go 7!
4 % K B AR AL (32 B Thermo Scientific 2y @] ) 5 JL-
MWMG % Morris 7K & 2 BT 73 A R 48 ( L5 =
AR AT BRZA ) ; Bioprep-6 i 41 2L w4 (b 5t
U AR B A PR | ) 5 SCIENTZ-IID AU 8 7 %
4 M by WAL C77 BB 2 AR R R R AT R A DD 5
MINI-P4/MT-BLOT MOD/PP BAS %! 3 [ H1, ik %% EJI
Z 4 .CFX Connect # 5 i} 2 ) 5E 1 B & W 4% 28
i (Real-time PCR){X ( 3% [ Bio-Rad 24 7 ) ; Champ
Chemi 610 4> [ 3l fb 2% % 6 5E I A% & 48 (b o
FER AN FHA R ) ; A300 #4355l PCR (BT B
BB AR A R A ) .

2 Ak

2.1 SyeH K475 SAMRIE® ZAL/NER 15 5,
EH 4. SAMPS Pt & /) i 60 H, 4% Fif L ¥+
FILBEALAT hy 4 21 B A T DSS L IR AL
B 1S H o IE B 2RTBE A 4 DL A5 PR B A B R K
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B ,DSS & AR 4R H DSS 25 i H Ab B
25 20 30 i 4% BRON 55 /0N BRI 3 oD AR 46 B8 4 20 50 1 1Y
J7 . AR S B 45 R, DSS L AR
oy N o\ R & o Ok 57.6. 2838,
14.4 g-kg'-d", 3 LA A kg AR 7 10 mL 7% 18 K 7 B¢
FIRR W HAEE 1R, SANESERSY
s A B IK 8 JH .
2.2 Morris 7K 2 B A M 22 A7 47 F1 28 8] 45 % fg
2k 908 JH J5 , R FH Morris 7K 2K ‘& A6 I /N B 2%
ACACAT R o KA E AW H AR 160 cm | =
60 cm K 30 em 4[58 1 7K 3t , 7K 3th ) 1 240006 9, i
BRGSO R B R P B KO R (24
2) °C. Morris 7K 2K B AT Ay 27 0 324 45 W5 35 43« 22 fif
AT S 30 M 28 [ AR R L0 . SCIRHT 1 d AL
G B /N BRUBCE AE /K N B R VK S min DLE B A
e, B RAT A I B A ] — B R 58 . 5 1~5 K
PN AAT SR ARG (HRE10em) & T IV
SR LB TF K 2 em, AR 60 s, /N FRAK IR 45 4
1 R T i AN N R U E N S = E R o N S N T
SR BT 6 BT By iR, Sy b R AR . e S
FREFE] 2N 60 s, AR B & 4% B & DR L 5] 5 5
B 20 s, 9 5% Lk kTR R 60 s 7E A Y
556 RFAT2 MR R LI bR 6 PRI ESR
B XGT) 52 BR e 0K /DN BUTED 1) 3 B ALK 1 s O 43 B
/IN BRCF 306 3k VR £R 0 12 60 s DY 5 BT B IR ECRT A F
T AE H A5 52 BR A5 B3 14 s [ o
23 WARELSHE AT RHFMXLER3I hE /D
BRI S 13 SRR T I T T B S, 2 O E L T 0 AR
A B ER K (29 40 mL/ R, 8y IR 4.0 B ff /0 U
JIE 58 4= A8 11 H AT O B P N AR S WSk A A,
FE UK 5 B /N BRI, T ) 2% R G5 DD OT K
SN B2 2 i BT 10% Hopk R v P, A I
GE LK B RS WAL S A R, )R
4 wm, {7 HE 40 | 458 414k (THC) 2 (A I 5 A7 il
AT A0 o B T R B, B T80 °C YR AF
ELISA . & [ % 9% Bl 98 3 (Western blot) . Real-time
PCR Kzl
2.4 HE YL {0 246 o) CA1 KR BB S8k B
WA, W ERE, PR (D)Y
20 min(2K) , 2 L BEFF K 1 100% .95% .80% . 75%
LA 5 ming I AR e 8 10~20 min; H 2K vh ik
1~3 min; $; M2 & B 43 1k 5~10 s; [ 2k K of ¥k 1~
3 min; A 50 °Cilik 7K Ek 55 51 K i WRGR L E )
L 0 1E 5 AR K M 1~3 ming BUA 85% 1 &

B 3~5 min; LT G4 {4 3~5 min; K PE 3~5 s; B )& £ B
J 7K s R W e M A e T R AR A SR R
T BT . BA200Digital $08% = H 5% B EIL R4
PO R AT EGCR AR 5k D) e T 40 1 R AR 4
TR 2L, W5 K AR 22 |, 35 B DL 8 X R 4 100 £5
4005 E A, Mgt B A4S o B4 6 H Image-Pro
Plus 6.0 4% /4 4b¥E .
2.5 THC 4o UL 525 21 21 B- 3 # B A K 3 (1
(B-APP) Fl p-Tau 25 1AL UJ R 5 HL &5 K
3% P A48 7K 25 7 10 min; 52 £h 28 vh ik (PBS) ¥k
3, AR S ming B U] A2 A 0.01 mol- L 7 45 ik 1
Gz vl (pH 6.0) , FCs 7 v i O AR 22 9 11 /s T
6] B S min )5, L& 1R, & HJF ,PBS ¥E 21K, B Ik
5 min; i S0 L= 00 PR, & TR 20 min; % 0 — 41
(1:500) ,4 °C it 7% ; % fm A4 R AL —Ht (1:2 000) ,
37 °C 30 min; PBS /K ¥ 3 ¥, £ ¥X 5 min; DAB &
i F DAB & €838 500 &, 1R A1 R S i 200 A L
BT R N B ], 2 min 5, 2R AR K Uk
Vs AR RBR G Y ik, W, PR E R
B ARG R BT o DL bR AR Y 4 g B AG 5
SOP )y 47T . Wi/K ABBY A Pl Yt 3
4 B R Bk . R BA200Digital 0% = H #14
MG B RGN AT B R & Bk R e T
100 15 ™ WL £ 2 FF 41 40, B 36 1 3 4> 90 3B 49 ) >R 4R
400 1% 2 555 B 1% . % FH Image-Pro Plus 6.0 & 1% 43 #F
R0 7 SRR 4 G B 14 R AL (Area) o
2.6 ELISA £ Il Vg 5 20 41 AB, ,, il p-Tau 2K 1 % &
IO 20 20, A B AR K Vv, FH R A0 T 5 AR
P AR B 1:10 /0 A 4 °C RIPA 24 1# Wi , 3 4)
FKALH 5 10% ARSI K E (K EH#AE) B 25
L% ,4°C, 12 000 remin' B 0> 20 min ( B .0 242
855 cm) MU FE W , m B Z DM E O
W, -80 CCYH 4 . BCA M [ vk B2 22 ik 50 &0l
FE B U A% 4 B8 ELISA 50 & U W
PR I 4% 21 /0N BT B 4l 80 AB, L, A p-Tau 2 11 7%
o PR EEARY 450 nm KA K0 45 58 2L
6 A o AR Y AR v il 2R A R vk R H AR
EHEE,
2.7 Real-time PCR £ #ll Ub. 26S.E3, UCHLI,
UCHL3 mRNA Fik/KF B 544150 mg, R H
Animal Total RNA Isolation Kit iz 7] & #2& B 5L RNA,
B 4% R 2 B ARG I RNA ¥k B R4l iE . R
iScript gDNA Clear cDNA Synthesis Kit i 77| &5 i#F 17
W S RO, W Sso Advanced™ Universal SYBR®
. 11 .
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Green Supermix & 7l & PE 17 2¢ V6 7 S o W 4R
44 95 °C 1 2% M 30 5395 °C7A2 14 10 s, 60 °C iR k /4E
130 s, FEE SN 40 MIFI . 314 BN s R4 706 e it
R T Ve 7/ PEihr S B S X G s i ]
2R CAH ;L B-actinfE N NS I R 29531
B4 Al mRNA AN Rk & . 1Y A TAY) TR
(B A BRA R AR 5 P9 Lk 1,

*1 519FE5
Table 1 Primer sequences
GEY) ¥ (5'-3") K /bp
Ub | # TGGCTATTAATTATTCGGTCTGCAT 70
T if GCAAGTGGCTAGAGTGCAGAGTAA
26S - GAAACCAGGAACAGATGAAACC 102
T CTTCCAAGGTTCCTACAGACAT
E3 ¥ TTTTTCATCTACTGCAAAGGCC 133
Fif TTGGAATTAAGACATCGTCCCA
UCHL1 [-}# ATAGAGCCAAGTGTTTCGAGAA 95
Fiif ATTCACTTTGTCATCTACCCGA
UCHL3 [ TCAAGGACAAGATGTGACATCA 118
T if TTCGAAGTGCATCTTGTCTTTG
B-actin  |-Jf GTGACGTTGACATCCGTAAAGA 245

Fi# GCCGGACTCATCGTACTCC

2.8 Western blot K U ¥ & 44 21 Ub, 26S. E3,
UCHL1.UCHL3 & 1/KF W 2.6 FHl&MEN

%z 2 DSSX SAMP8/NREAMAITEE NMFI (x+s,n=15)

PEOWE , B F R R 50 wg, 4 SDS-PAGE HL UK ) ,
% % PVDF B, B P W 3 2 h, TBST YE B ,
A TBST Fi # (19 — i , 43 %l y B-actin(1: 1 000) . Ub
(1:500) .26 S(1:1 000) ,E3(1:1 000) ,UCHLI
(1:1000) .UCHL3(1:1000),4 °C3F & ; TBST Ik %
Je A B i S AR Y B AR IC B BT L E AR TgG AL
A (1:20 000) 5 JEMFH 2 h, TBST P % ; b2 & OGH
6 [ W 2~3 min, ECL 5 -4 8 . L) B-actin 1E
KNS R RO RE AR T a R . R
JH Lane 1D E & 53 B 3 0F #4700 % B2 43 B, # 4%O
W A 5 N 2 H B-actin £ K JEAE 1Y HLAEAE N
FE AT R

2.9 GiitsE ik KU SPSS 13.0 88t i #4714k
P07 ORI L ks R, 240 R A A
Ry 2557 B, 4l 0] 1 9 LE 35 R FH Tukey K2 563, P<0.05
hESEAGIFFE L

3 &R

3.1 XF SAMPS/NEZEJILIZRE I e S5 IEHE
2 Ph A, AU 21 /) B3k s v AR DT T I SiE 4 (P<0.05) 5
A2 A, DSS L o) 2 3k ok v AR 0 B
495 (P<0.05) 55 1E # 41 A B A2 /N FRUSE O 5
S BR UCBH S D (P<0.05) , 78 H AR 42 BR 155 83 1 43
Fb B B IS (P<0.05) 5 S A B2 Lk 4%, DSS i L H
4 /N B T B R BR YRR H AR R BR A5 B A )
FE B 4R 25 (P<0.05), WL 2 I3,

Table 2 Effect of Danggui Shaoyaosan(DSS) on place navigation in SAMP8 mice (x+s,n=15)

6 3V IR 301 /s
21 5 Fht/g-kg!
1d 2d 3d 4d 5d
IEH 4 21.80+2.82 20.08+3.40 15.90+2.54 10.90+1.82 9.98+1.32
L2 38.20+1.32" 36.03+2.85" 32.46+3.55" 28.66+3.24" 29.93+1.85"
DSS i =4 14.4 30.20+5.09% 26.26+3.31% 23.16+1.74% 25.96+3.27 26.08+3.27
DSS 5 4 28.8 29.60+1.78% 23.91+3.40% 23.56+2.93% 18.72+1.11% 18.52+0.87%
DSS &5 4 57.6 29.64+5.27% 23.72+9.14% 23.16+4.84% 23.76+2.13% 22.96+2.25%
TE S5 IE W4 Y P<0.05 ST 4] Y P<0.05(% 3-K 71R])
%*3 DSSXSAMPS/MNRZFBEIRFEENMZM (x+5,n=15)
Table 3 Effect of DSS on spatial capacity in SAMP8 mice (x£s,n=15)
215 ik /g kg A 5 R OBk b 52 PR A5 B8 E 40 L /%
HA 3.20+0.79 26.38+6.42
IR 24 1.20+0.42" 10.67+8.89"
DSS IR & 41 14.4 1.80+1.55 17.60+5.43
DSS i i 4L 28.8 3.10+0.99% 24.55+7.91”
DSS il &4l 57.6 2.90+2.13Y 23.45+3.08%

12 -
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3.2 X} SAMPS /)RR E5 CAT X 3 3 ol A% 1) 52 M

1EH /N RO D CAT X M 28 o0 40 i 2% 2t R
2 B 5 B S i AT A 4 43 A Y AT BOE  HLAE
G 55 R AW M A TG [ 4 AR A A1/ B CAL
XA 2 e W o /b HES B AL, A& oo A i A% T

L 25 L AR A0 T R T K, ELR A s A i
RS R G ok A 3 R A AU A i
i s DSS 4% 75 £ 41 B ok A8 W ok 5 i 42 s HE S
I N (U N N (R 1 A 2 AR
W1,

T A ER A B M4 C.DSSEFI 2 ; D.DSS H 7 4 E.DSS & 7 42 4 (18] 2- 181 4 7))

B 1 DSSX SAMPS/INRED CA1XJKIE KT 80 (HE, x400)

Fig. 1 Effect of DSS on pathologic change of hippocampus CA1 in SAMP8 mice (HE, x400)

3.3 X SAMP8 /IR & CAL X B-APP Fll p-Tau %
KR 5 IE 4R, B R B CAL IX
B-APP Fl p-Tau P[4 4 il % & W] 4 £ (P<0.05); 5

FERIZH L8, DSS 4% 57 5 4H B-APP FH M 4L £, 20 it %%
i B B> (P<0.05) 5 o AR 2 41 p-Tau PHPE G 4
20 B %% 5 B 2 /D (P<0.05) . JLIEI 2 Bl 3 FiEE 4,

A B

B2 DSSXISAMPS/INRELD CA1RK B-APP RiZHISN(IHC, x400)

D E

Fig. 2 Effect of DSS on pathological changes in hippocampal CA1 of SAMP8 mice for S-APP positive areas (IHC, x400)

A B

B3 DSSXSAMPS/NRED CA1X p-Tau KiXBIE M (THC, x400)

D E

Fig. 3 Effect of DSS on Pathological changes in hippocampal CA1 of SAMP8 mice for p-Tau positive areas(IHC, x400)

#4 DSS3t SAMPS/NRED CAL K B-APP Fl p-Tau K i% K % 1
(X+s,n=15)

Table 4 Effect of DSS on B -APP and p-Tau expression in
hippocampal CA1 of SAMPS8 mice (x+s,n=15)

251 FliE/g ke B-APP p-Tau
Ewd 0.188+0.005  0.191:£0.002
LA 2] 0.205+0.003"  0.212+0.003"
DSS I 41 14.4 0.184+0.007”  0.192:£0.006>
DSS Hi 7l 41 28.8 0.181£0.006”  0.196+0.008>
DSS & 7l 41 57.6 0.192+0.006”  0.207:£0.004>

3.4 X SAMPS /)N KL I 2 21 AB Fll p-Tau 3 ik 7K
BRI 5 OE R A R, BRSBTS AB I

p-Tau F ik 7K 7 B & &5 (P<0.05) 5 5 RE R 20 L 3¢,
DSS 455 B 20 AB Fl p-Tau 2 35 7K - ¥ B 8 &A% (P<
0.05). W5,

3.5 X SAMP8 /R B 4141 Ub PS.E3 .UCHLI,
UCHL3 mRNA REW N 5IEH 4 A, B
ZH /N BUHE 3 2H 21 Ub mRNA %35 7K F 0] 8 FH & (P<
0.05),PS.E3,UCHL1,UCHL3 mRNA % ik /K *F
B T % (P<0.05) ; 5 BE AL 4T 1L 4%, DSS 4% 71l it 41
Ub mRNA %3k /K35 B & B (P<0.05) ; /5 . 7
41 26S . E3 . UCHL3 mRNA 3 ik /K 3 2 B & Tt &
(P<0.05) ; H #) & 4 UCHL1 mRNA £ 5 /K 3F W
FF# (P<0.05). WLF 6.
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K5 DSSX SAMPS /R i 5 AL AB N p-Tau 3R A K F #9718
(x+s5,n=15)
Table 5 Effect of DSS on AB and p-Tau expressions in

hippocampus of SAMPS8 mice (x+s5,n=15)

B R4 26S B3 UCHL1+3 /5 [ % 35 7K - ¥ B
BFE(P<0.05)., WE4. £,

Ub s S s s e 72 kDa

PS s s s SR S [0 D2

E3 sl S Se Geee ol 37 D2

UCHL1+3

21190 F /g kg AB/pg-g! p-Tau/ng-g™
ERA 52.17+4.80 18.91+3.46
LR 4] 77.68+7.16"  35.02+3.02"
DSS 7l i 41 14.4 62.82+5.57"  26.65+8.64”
DSS 17l i 41 28.8 58.02+1.73"  21.93+4.50”
DSS & ¥l i 41 57.6 64.31£13.72%  26.74+5.07”

3.6 X} SAMPS8 /)l & Ub PS.E3 UCHLI1+3 %
HRIAM M 5 1E 5 41 e, B 4]/ Ul 5 Ub
M A 5T (P<0.05),26S \E3 . UCHL1+3 &
1235 KB B T (P<0.05) ; 5120 [ %8, DSS
2% 7 B 2H Ub 25 11 3R 3k K F ¥ B R [ (P<0.05) ,

p-actin

---.-- 23 kDa

- e e e es 20

A

B

C D

E

4 NRiBSDAL UL.PS.E3.UCHLI+3 ERRIEHEK
Fig. 4 Electrophoresis of Ub, PS, E3, and UCHL1+3 proteins in

mice hippocampus

£ 6 DSSXSAMPS/MRED AL Ub . PS.E3.UCHL1,UCHL3 mRNA RiX M (X+s,n=6)
Table 6 Effect of DSS on Ub, PS, E3, UCHL1, and UCHL3 levels in hippocampus of SAMP8 mice (x+s,n=6)

4157 /g ke Ub PS E3 UCHLI1 UCHL3
1EH 4 0.71+0.01 1.25+0.05 1.5140.03 1.18+0.02 1.30+0.02
A 70 2 1.05+0.03" 1.01£0.02" 1.02+0.04" 1.04+0.01" 1.00+0.05"
DSSAIRH &4l 14.4 0.86+0.03 1.07+0.02 1.09+0.01 1.06+0.06 1.01+0.01
DSS Hii & 41 28.8 0.84+0.01” 1.17+0.01 1.23+0.02% 1.13+0.01% 1.16+0.01%
DSS 75 i 41 57.6 0.85+0.02% 1.13+0.02” 1.32+0.07% 1.09+0.06 1.17+0.05”

R 7 DSSXSAMPS/MRED AL Ub.PS.E3.UCHLI+3EHRIX

G0 (X+s,n=6)

Table 7 Effect of DSS on Ub, PS, E3, UCHL1+3 protein expressions in hippocampus of SAMP8 mice (x+s,7=6)

21 5 Fl /g kg Ub/B-actin PS/B-actin E3/B-actin UCHL1+3/B-actin
1E 4 0.49+0.05 1.62+0.04 1.58+0.06 1.510.09
LR 4] 1.02+0.04" 1.05+0.07" 1.01£0.10" 1.03+0.14"
DSSAILH 41 14.4 0.64+0.04 1.37+0.04” 1.06+0.09 1.08+0.11
DSS 4 28.8 0.61+0.02% 1.49+0.02” 1.33+0.07” 1.37+0.08>
DSS i A 4 57.6 0.55+0.06> 1.55+0.06> 1.45+0.01% 1.43+0.11%

4 itit
ADJE THE IR BEE & RE B R &
MALE T, Srie 2 DUB ARG = A 2 0 B g
HA PR SEE T M B4 PR bR, R
HEAUE LR R 2 A B SR 4 s, AR LR L9 ik
M2 AD &/ & & CHEIE R DSS A AR -
kA s B (A B M - AT R KCUE iR B
D ENEE DN SN A AR R I = 27N G s K
A R E PN o) QTP Ity sy . DIRSEPN /-]
IR Y IR A FE 7, T A I g

. 14 .

BRI, A7 i Nz g, 5 3 20 42 80 AF AR
K H A% EHTIRI7 AD KRR, E 82
Tl R L B PR 28 0 BN 42 B 0 9T R B
U5 MG RIG ST AD B F A 205 7 s Meta 43 #7145
JIRIE 52 HRE A R B AD HRE B KR fiE
F1, W A D RE LT AR I, NI, AR SE 8
LL DSS A5x4 .

AD FfAE M B g pf 22 T A T A LA AB
RALTY WU & 47 B A2 ML N p-Tau 5 4L T8 BlUM 28 5
FYEYE L5 . SAMPS R & 1k /N RN N 77 1E AB R
1T BRI Tau 88 (1 5 5 05 192 16 55 3 5005 2 0048 | TA
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IR A B G, — Fh e B AD sh LN R AR
5, 5 SAMRI IE % /) BRAH L, SAMPS /)N Bk ik
RN T U SN o 2 S R & TR R |
Ho2z 201 e 1 WY W R AIR 5 CAT XA 28 T B Wb ik
b BEAREE 45 i T X B-APP Al p-Tau FHVE 21 g BH i
Hom,AB Ml p-Tautk A KFRET & . EEHES
DSS8 Jil J5 , /In Bk sk v AR Bof 1m) ) Gk 4 5B
G R YRR 5 R B ) BT S R, DA 2 i AL g
J1 03 S TF S CAL R B s B 5 ok 3% B-APP HI
p-Tau FH M 4L {6 20 i K I 25 sk 2D ; AB Fil p-Tau 25 H
i L F AL, LR DSS A 3% SAMPS /) L2 )
ICICRE ST i BRI N AB I p-Tau 53 # TUARAYVE H
UPP & H 1 T %0 0% 5ok 40 0 26 1 5 i 4% g
s W) 5 R i 22 A ) R DR T B A MR G B R,
TE % i S A o o A HE A AR T IR I i
N AN N &R AR D+, £ UPPH 2 &K
Ub J2& b ic #8411 R i 19 15 54 7 L 35 F g A PS /2
B B 0 37 BT 12 R Tl B3 P BE AR YRR
SR, UCHL1 ,UCHL3 % £ fh 2292 & 1k i ) ¢
12 3R HE o T 3% /N IR BCBR 28 43 HEATOK A R
ZRBIEH, Rz R RGIEWi54T. UPPIIRE
i B 5 ] 2 1 BT AR T & RN AT S R B0 B 3 RN
FEREMIGEE, T2 AB M p-Tau & M A GE M B A5 58
R it , 6 AD WY & AE J J 2 R v 49 e A o S 1) A
{192 [ 1987 4F PERRY %522 9 WKIE 52 AD H ¥
fili P UPP & A= ) 8 B £, AN B S I A7 250 1 3 B AB
Mp-TauEF, FEMLMMET- Lok, LB A K&
W SEIESE AD B E KINAATETZ R H Ub Rik 7
R PS TG M R %, B3 32 & & i Parkin 2 5
JH %5 AD T B RN 4 F tau 5 R AB T BR
UCHL1 . UCHL3 & &/ 5 AD Y % A= & Ji& % VI AH
Ko $En UPP UIRERE MG F2 2 5 AD Mili 9 AB LA .
Tau 2 [ 05 f2 1k A B 0 A0 561, 259 ol 3 o oA
UPP A G HE A3 | B Mg S T 28 04 1 1 sl 28 P 1 2R
FI BT, DABH 1k 33 26 TG 204K 1 5T &5 AR ek B 4t A 46 5 5
FET- R YEIRITAE S22 AWM G, 5 SAMRI
/N BUAH B, SAMP8 52 B /N B Y Ub 2 H & mRNA
ik K FF &, E3.26S . UCHL1, UCHL3 & H &
mRNA £k KF TR, ABHI p-Tau ik .35 1 i, 42
7~ UPP Ty BB & AR B 05, AN RE AT 850 B ) 1l v o3k g P
R AB FI S W R AL Tau 2 11, a3 Qi & 4 HE
FEL, 52 10 240 RS AR AT, i % e ol P 28 A 6L O T T
B2 2R iC T e AR . DSS %2 T 7 8 Al )
SAMPS /Iy i B Ub 4 1 3K 34 & Al mRNA £ ik K

SF % F % ,26S .E3 . UCHL1 ., UCHL3 & 1 # 5
Al mRNA 387K F 1 & F+ 5, AB Fil p-Tau W 2 T
W . 7% DSS ik % SAMPS /N L% S 012 B 11 W
B BB N AB AT p-Tau 5 & U ALA 1 T B8 5 H R 45
Ub.PS.E3.UCHLI,UCHL3 % UPP {5 5 i [ fiy 42
LR

Zx b rik , DSS Al g% SAMPS /)N BRI A1 g
HAE LK AT BE 5 B UPP 3% 42w Ub K I E3 .
26S .UCHL1 . UCHL3 K3k , Il /> AB Fil p-Tau 5 #
DORUA G o 76 20 M A Y | 4k 22 45 ) H i 4% UPP
BT AD BIAE ML .

(R3] AXRAEAATH AR,
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