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ZHANG Jian-hua',  JI Run-yuan',

ABSTRACT . AIM To observe the effects of Xingnao Yizhi Decoction ( XNYZD) on expression of tau protein
and AB in AD mouse models. METHODS Mice were induced into AD models by injection of 3 pL aged AB,s_ss
(3 nmol/L) in the right hippocampus. One hundred and fourteen ICR mice were randomly divided into sham opera-
tion group, model group, XNYZD groups (18 g of crude drug/kg; 9 g of crude drug/kg; 4.5 g of crude drug/
kg), and donepezil group (1.3 mg/kg). On the 2nd day after modeling, mice started their 28 days corresponding
administration of different doses of XNYZD and donepezil hydrochloride. On the 23rd day, Morris water maze train-
ing was performed; on the 28th day, ELISA and thioflavin S staining were used to determine the expression of A.
Western blot was used to determine the phosphorylation sites of tau protein ( Ser 202, Thr 231) , PI3K/Akt, NEP,
and IDE protein. RESULTS XNYZD reduced the swimming latency and A3 expression, inhibited the phospho-
rylation of tau protein ( Ser 202, Thr 231) , increased the expression of p-PI3K, p-Akt, NEP and IDE ( P<0. 05)
of AD mouse models. CONCLUSION XNYZD may inhibit the cerebral tau expression of phosphorylation site
through PI3K/Akt signaling pathway, and AP expression by increasing the expression of NEP and IDE, thereby

improving their learning and memory ability in AD mouse models.

KEY WORDS: Alzheimer’s disease ( AD) ; Xingnao Yizhi Decoction (XNYZD) ; AB; tau protein

B /R Pk M R 9%  ( Alzheimer’ s disease, AD) J&
— PP EA TP AR TR, R ERARIEE T A N
PR AT A gl A0 M e R B BB A
GonER, UUSEIES | e R, ok
AL R, B-IEMFEE T (B-amyloid, AB) T
BUZ AD ZHRALH e AR w1, IR HAE
PRI Y S S P R RN ) | tau 2B 1 AOBE IR
b, ArAnsE AD Py AR BIUTARSD BHk, ik
AB VLRI tau B FABERR AL, KA1 5T AD IIGYT .

P i 25 5 V0 2 10T 48 T B I 5 BE A9 I DR 445 5
Tr, BATM G B ORT . BRAR . AR Z IR, IR
YR, AR ELRE AL v AN B AR, R
ARSI LA AD BN BFIE X4, N AR TR
tau 2K FBERR 1L 2 AN D7, 25 SR K 25 5 A X AD
(YR VE B HAH AL
1
1.1 4 SPF 2% ICR HEE/NER, 8 S, 1R
HO(20+2) g, MIb114 B AT TRASY
RAERAN A, A=Al ES SCXK (iL) 2010-
0001, 7L T BT SEse sh Wy in 5%, fiff
FHYEATIES SYXK (i) 2010-0003,
1.2 5 AN BERSEEDFEEREE . AS,
AR B, AR AL, 10 £ KR
400 g 2544 30 min, &P, HISCKRIEZHE 45 min;
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IR HIAZY, FIRZTEIMA 8 fFEK, Wi, HISC
KHIA 20 min, UEHAZY, B2 WS IR, B
5 1.02 g 2EZ5/mL 250, AR, IR & (/ML %
3842401, ZE[E Cusabio 231 5 AR, iXFI& (/)
B, 2% 842301, FE[E Cusabio AF]) ; APy, (it
7 A4559, FE[E Sigma AH]); BRBEER S Yefn (it
5 T1892, F[H Sigma AF); HR L BIRF H
[t B14202012042, ¥it% 10 mg/F, DM (
) 2l ARARRME ] IiHEREE (NEP, =
bs-11102R, 3£ [ Bioss 7\ Al ); Phospho-Tau ( Ser
202, #it 5 MN1020, 3 [E Invitrogen 2 H]);
Phospho-Tau (Thr 231, #t*5 701056, & Invitrogen
Nl 5 p-PI3K (it 4228p, 3E[H Cell Signaling 2
Al); PI3K (L5 bs-6423R, [ Bioss A H));
L % W& f# B (IDE, #it 5 21728-1-AP, % [
Proteintech 23 ] ) ; B-actin (it %5 sc-47778, 3£ &
Santa Cruz A F]); Akt (#lt5 sc-1619, 3 [ Santa
Cruz 25 7)) ; p-Akt (#t5 sc-7985, 3E[E Santa Cruz
/NI

1.3 MZE  Western blot HLIKIX (3 [H Bio-Rad 2
) 5 DW-200 B 7 (R 8 A7 A (R4 B RHE 24
A)) ;3 Azure AO T TEEFRAL (ZEH Azure 2AF])

2 FHik
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TR, BRI | iR IA (18 g A:2h/kg) |
MMz B mdl (9 ¢ A /ke) . Tz B 7 Al
(4.5 g E2/kg) . ZHRMRFTAH (1.3 mg/kg), &
H19 K, FARFEINEETNKEEARE (300 mg/kg),
P B A, AN, BRI AREN
1, W U LR 2 em, KTTHE
M, 5 1.0 mm, 195 0.5 mm, HEN 3.0 mm,
3 min WHE 3 pL &4 (T By A= 38 3 K i i
ABos.ss, HEF 37 °CHEFRA, WFH 120 h) ABysss
GO AN E, BES min, BFARL/DNRE
NAEBER K, 552 K, MBS (20 mL/kg)
HEHEE 28 d, [FIE R TR 4 AR B 40 4 T 78
K,

2.2 Morris K gH#M 523 K452 1 h Jifr
Morris 7KK B €V ALAT S0, 2 E H A% 80 cm,
33 em, TRHSHF HERAR. IS I bR QYA SR
(I, I, m, v), #raixET I 2K, B
KT 1 em, 7K 25 CAEA, SLHRAFHE/NEMA
IKEER V-G ], VRN . N RBE il iy ik
TN EBHRBEG, 15/ 10 s, BIFEETY 4 h,
2/d, #EES5 d,

2.3 BEASFEE H[ALR, AL 6 H
AN, MBS EESKE AR, R DRI AL
OE, FRAOCHE—/NT, AP KET (H
%), AWK, BB 4% 2 R P
(W), AR . REERE, R H i,
HUWG , BRI T 4% 2 B EEE, H A Y A,
7K, PBS ¥R 3 K, 3 min/IK, TN A AL B
Wi, Z= IR F 10 min, PBS PE¥& 3 W, M
0.012 5% s & S LA EDEIEE 10 min, PBS
THUE3 WK, HA, 2O,

2.4 ELISA i:Aam i W TIE M B AR E AR 24
45 R)E 1 h, B4l 8 H/NR S8t msd
R, 213 10s, R SR, M30 s —IK, B.O
5 min (20 000 r/min) , B E 3, K0 m) i 5
YR, UIEPIINA 70% WUR, ~)3% (UKL 5 B
5 min (44 000 t/min), A 1 mol/L Tris H Fl F¥5,
GrE, RO AE AT PR RN 4, KPS ELISA 35
UL AR AL BRI TN E .

2.5 Western blot 5L 248 XK G kA& 4
RS, RAER S H/NRMES, R EN,
BSA 008 S W EE . UK (8% ~ 12% Y &E K .
100 mA | 2 h) %M, FH 5% WA 405364 2 h,
—$Hi (Ser 202, Thr 231, NEP. IDE. p-PI3K.

PI3K . p-Akt, Akt), 4 CWFHiF® ., TBST #% 3
®, 10 min/IK, P FH, TBST ¥ % 3 X,
10 min/ %, A4 ECL fb2 KOk, JHBER
R ARG M S %35, R Image) KI5 114K
XTS5y R T K BE AT, R B 2 A T AR 2K
(HBEE 1, HAS 2l e B N Y Eb 245 21 R0 D7 Y IR
JEME, dHIRlEbAs, SEATAHSCEE T

2.6 “itFobr RH SPSS 17.0 BT M,
B (v+s) Fon, ZAM BRI T2
8T, PhP<0.05 FnzR ARSI E X,

3 #R

3.1 EEMEHE AT AD AR R Morris Kk g8
B HEFRAIE, 5 3~5 KRB /)Rl
VKIS IR I IE K (P<0.05, P<0.01); SHRIZH [
B, B4, S KEEM#HE S (18, 9 ¢ 4HEZ/kg) K
IR 2 A5 UR 55 0] 4 B KO R ) (P<0.05), L
K1,

80 oBFARA

701 , R

601 i Ad MR 35 18 g/kell
» 501 ’E |E§ * SN Z9 oke
Zaof (IEH |I0HS I W25 54,5 o/kel
ol 1L M i SRR

aln IRl He
2

~
W

E: SBFRALE,"P<0.05,%P<0.01; S5H A4 15,
* P<0.05,
E1 EEREEHX AD REUNRFEKERENZIE (n=
19)
Fig.1 Effects of XNYZD on latent time in AD mouse
models (n=19)

3.2 BRJEH A AT AD BER N ROT IR R S M
AB B AB, R F 8 SEFARAMIL, B
RIS SHEVS TR AB Ly . ARy KT3I (P<
0.05); SEARIYI e, MM % (18, 9 ¢ &
Zy/kg) NIRMR Z2 7% IR 5% nl 0 2D ) 55 1k g eV
AB iy AB, /K F (P<0.05, P<0.01), MJkzE
Bim (4.5 g £ H/kg 1) ] FERARXEE T AB, 4.
AB, /K F (P<0.05, P<0.01), W% 1. idHme
i 75 88 1 B REAR AR ACEIIFEH
3.3 BERAE AN AR KA PR BRSSP
e R RN, ST AR, BRI AR FikHy
hn, SRR R, T £5 R 7 AT R 2 41
AB ik, WK 2,
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F1 BEREEFI AD REUNRAIAMRERYE AR, X AB,_,RIEHNMNI (pg/mg, x+s, n=8)

Tab.1 Effects of XNYZD on soluble and insoluble AB,_,, and AB,_,, expression in AD mouse models (pg/mg,x+s,n=8)

a5 I gk ) CIREa MER
AB]740 ABI*AZ AB]*A&() ABI*42
TR — 297.4+28. 8 197.4+18. 1 68.5+7.3 57.1x4.3

REAIZ — 503.9+51. 1* 302. 7£21. 9* 106. 3=8. 1* 78.9+3. 4%
R it 5 5 37 20 18 373.1+34.1* 265.5+32.5™ 79.4+7.8* 51.2+4.9*
9 432.2+40.8* 279.1£21.7* 83.3+7.2** 59.3+8.1*
4.5 481.3£35.0 295.1221. 1 94.2+7.6" 66. 1£5.2**
1.3x107 409.2+31.5* 251.1+19.1* 72.327.3 % 59.1£3.2*

HhRZ RIRST UL

I SHFARALLE,*P<0. 05; SHAIL EL, * P<0.05, ™ P<0.01,

R L RIFA

L ” % s/d. A e Bl s
BN 718 whefl RN GO ghefl BRI 26 4 %4.5 g/kefl
B2 FEEREEA AR RIEHRM
Fig.2 Effects of XNYZD on AP expression in AD

mouse models

3.4 BEERE B AT AD A B D ALK K
g% HRFEARLML, BRA au &S
(Ser 202, Thr 231) Fik# N, p-PI3K, p-Akt,
NEP & IDE #iA/> (P<0.05); SHAIZ AL,
TR 252 (18 g 4= 24/kg) FIE/D tau 55 AL S

*x2

(Ser 202, Thr 231) ik, #/ p-PI3K, p-Akt,
NEP X IDE ik (P<0.05), Wiz 8% (9 ¢ 4
Zi/kg) ATREAR tau 85 AL (Ser 202, Thr 231)
ik, Wy IDE Eik (P<0.05); M a5 & ¥
(4.5 g A= 25/kg) FIREAR Thr 231 Fik, #0 IDE
Fik (P<0.05); HRZ IR tau 1L
M5 (Ser 202, Thr 231) Fik, #40 p-Akt } IDE
#ik, WEI3, F2,

Thr 231 ——
Ser 202 —
tau-5 e —— ————————
P-AKL  —— — e
Akt e
p-PI3K | e e — —
PI3K
NEP W N T — _—
IDE T ——— N —
B-actin

BFEAE BUA 18 9 45  aA®mE

RN G/(gke') RILFA

& 3 Western blot #ill & H/MNRIFSHALAEKELARIE

Fig. 3 Expression of related proteins in mouse

hippocampus by Western blot

BE o 25 95 5% AD REUNRIBDALAMXEARIENFM (x5, n=5)

Tab.2 Effects of XNYZD on protein expression in hippocampal tissue of AD mouse models (x+s, n=5)

2157 & /(gkg™) Ser 202 Thr 231 p-PI3K p-Akt NEP IDE
FARH — 1. 000 1. 00+0 1. 63+0. 08 1. 73+0. 06 2.060. 07 1. 98+0. 07
RETRIZ — 1. 81+0. 12* 1.91+0. 14*  1.00+0* 1. 00+0* 1. 00£0* 1. 000"

TR IR 25 5 VA 4L 18 1.27+0.18* 1.23+£0.07*  1.38+0.11" 1.53+0. 12" 1.84£0.11% 1.82+0.06 "
9 1.32+0.16* 1.25+0.08*  1.19+0.08 1.28+0. 07 1.38+0.19 1.77+0.08 *

4.5 1. 69+0. 15 1.27+0.13*  1.08+0.09 1. 1420. 06 1.29+0. 12 1. 68+0.09 "

EINIE 2SSyl 1.3x1073 1.38+0.19* 1.26£0.11* 1. 12+0.06 1.55+0.07 * 1.31+0. 06 1.79+0.07 *

I S FARAE LE, T P<0. 05; SR LA, "P<0. 05,
4 g

AD KImHLHI 24, HATHIR Z P TE tau
Pt BERE IR AL TE MU i 22 T LT AR Q245 S AR = 5
FAIRIET W A E T R R i
X, SERAE,

tau e —MEAEMHCER, ARG T
H mRNA 87877 AR, A& 6 FioR[E Ry R 2
SRRST ) B AT AR R G R ZTT I,
HAER AN E e Rt | M 5GE P L L il 5
1476

EHIEIME . AD B, tau 8 1R SE B IR AL,
T EBERALAY tau B INER T RHUEZE GRS, &
RAE, WRMER IRTERAN 22, B2 TTLr g
gh, MMESRRE KAEIETS ) tau B RO BERR
TR EB 22 E R (Ser) FMIFEMR (Thr) %
I TEARWIZEF, R Western blot ¥:%] Ser 202 &
Thr 231 {7 S EAT T %48, S5REM, WK E 7
ATFEAR Ser 202 J% Thr 231 BEFRALA SO FIL

AB JEHIEMAERTIR R (&0t B, v KRG 5
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fERAF RN, FEAALHE AR, M AR, . AD B H
1, APP %4 B iR 2, AERZH AR, Ml
AB_,, DURIFRGALIHRS | AmsEH, S5EBFA
A, RREALZH /N U YR AR, BT ARy, 35 3
n, SHSHRIE T RN SRR T R A
., AR EFRALE E G R MR RS, /N
MAENEVER, ARG ERR =X, Hrh i
S AR KR HE NEP | IDE, 5L 4 )@ 2 i
[N S T3 S A | 2 Rea T Oy
SIS TIZ WS NEP | IDE. NEP SH{RSMEf# AR
AR K, AP R, NEP B2 & 5 50K
PAB WUAL S APP #EFE /N, NEP 19 ]
FEPNIBYT AT AR AR ZKSE™) | IDE AT AR f# 41 i 41
AR, HFIRSPEEAF WG I T AR5
i, SEBFARE, A4 A NEP, IDE £k
i, FRAK 2 A I NEP & IDE 3%k,

PI3K/ Akt {5530 B2 40 3 58, sr 4k, JA T
FE B ) SCFE PR T R 1AL Ake BT 2 8
CREB FHMHIZERLRASCH 7 (FERApEEE C
FAIF) BYBEHOCR A Bel-2 J5 3h s M, AT
M AnRE T PI3K/ Akt i B 0 5 5% il R
WA 5, RS S2E6G 2] PI3K/ Akt B35 Ak AT B 11
AB BHEK tau FEABERR LA T MM
Al IR PI3K/ Akt {55 # AY 35 1 AT DL
M AR PR T, e 203k B s e 2 T RE IR 19 B
), ARSEEGZE R R, WRAN 3555 % nT 34 in PI3K A
Akt BERRIL AR, RUEHTEfL, ks gh L4 2
JNTR G 258 17 AT it PI3K/ Akt i AR U2 AR B 4E
J Tau & FABRRAL .

ZE TR, RN 25 1 0T T R ) 6 A
A AR VEFE, RIEHIE > Ser 202 K Thr 231 437 55,19
R AL, JLAEFHMLE AT R 5 PI3K/ Akt 5 5 38 I
AR,
B30k,
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