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BWE B8 WEBACH APP/PS1 WA B AD D A #E DL CA1 R K233 (LTP) A 5 X o 45/45A
F AR #E 8 1 (aCaMK I ) 3R 8% 8% B 3 RS LA 45 6% & (CREB) b R 4% 2 & & B T (BDNF) , £ & 6
B FE 4 95(PSD—95)mRNA #=%& & & & ¢ % a1 , K aCaMK [l —-CREB—BDNF 13 % i % 9 A B K i+ f < 7
7% & APP/PS1 R4t 4 B AD b RF J it e T AT B G4ERIF . Fik 24554 X 3 A# APP/PS1 4
DR RAMMKEFRE, AR A ACHFTH SA%RFTH,H418 X, 5&F AR ®EZ 18 2 C57/BL6
HMAFAR NI AEFA ABSEXLPHAYWEARBDOFHANTHILIAFAERITINIE, 2 5% FaFA
SFEHBEBAGFENT(ARAZT 0k H B NET, EFAPBEABLTFIHARLEK NE
10 mL/(kg+d); $ A% FAL THBR S ARFHET, M EH 005 mg/(kg-d), A HFAL TRACTBAER
B, MEH 0057 g/(kg-d);4 MR F 3 ABMBITHTLHAR 1 R/L,ELERETINA, RALERRK
EERELRA EFF 440 RED CAI R LTP; R A £ K AL F PCR(RT-qPCR)F4D 4 B RiED
aCaMK Il \CREB,BDNF,PSD—95 mRNA # & H 5L ; KA &P (WB) kARl 4 0 RiFEDL p—aCaMK I |
p—CREB.BDNF.PSD-95 & & kix i, RO € AL R . £01~07TmA M #BAET 4418453
VO MEHMELAREZF ZFALITFEL(P>0.05), £ 20~250 ms &8s T ,4 480 &) PPF H4 R
PRER, EZFAATFEL(P>005), £% 50~60 min FBEH A, 5ARR 4 Ao F A RFF8 LTP
% (EPSP 4 & 8 242 3 (P<0.05), @ RT—-qPCR # R .5 EF 4 bdk A4 {4 D aCaMK I \CREB,
BDNF #2 PSD—95 mRNA & ik 380 2 1K, £ F LA %t 3 & L (P<0.05); 5 44 A F a0 ok
% oCaMK [l .CREB.BDNF #» PSD—95 mRNA & ik ¥ 9 23w £ F LA %t F & L (P<0.05), @ West-
ern blot w45 R . 5 EF 4 E A4 ) LF D p—aCaMK Il .p—CREB,BDNF #v PSD—-95 & & & % 3
PRARY,EFAEALTFEL(P<0.05); 5RB MR HoHFa)b RikLe p-aCaMK Il .p—CREB,
BDNE #= PSD—95 ¢4 & £ X ¥ ¥ £ F LA %5 &L (P<0.05)., #&# .85 4L 48 i & APP/PS1
AR E AD A E DL CA1 K LTP. 3 & PSD-95 mRNA #=%& & 6 £ & | M@ & & APP/PS1 R4 X B AD
DREJERGRAERTRENE, AERMHF TS XL EA%EDL aCaMK I -CREB-BDNF 15 % il % K -F
(@R MARAEZRFGACH  ERTEM,F TR, o 55/45 8 TR RHRBRETRETHES
Fa . ERAMAZEAA T ETER

S| ARR . FHE &L, UHE,%. T «CaMK I -CREB-BDNF 5 %5 i B BF 53 8.0 7 X APP/PS1 AU 3N AD /B2 S icAZ M b T S P O B2 i ()], B 2F
#,2020,30(4) :299-306.
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BA] /1% 5% 75 2R 9% (Alzheimer’s disease , AD) /& —Ff
ASal g ) A pR 22 RGER AT SO . B AT, 2 it
FICE WA L 5000 77 AD &, F) 2050 48, Bt
K4 15000 75 AD &, AD B EZ LR ARN
60 % UL ER BN, H R HREEA O E R H 231
. FEFE 60 % LA_EARER)EINFE N 053%~5.67%,
85 LA bRy 20%~50%"", AD il KA 1iF 2 Bt B
A LA 3 BT A2 G | Bl R 1 A
KRE MEE HEN GES 2IMEREIREDY
A B RY  TE R B B A R R W
B S5 K HCAE IR, AN AU 2 4F A H R AR T BE 11 38 AR
TEE R A 25 BB AL 2ok T UTE B9 1R
B BETA 2R AT AD RIT AW R B A
TEGITEERE/EH AN A 200 L5 ,(H
v 999 245 ¥y [H] v 311 435 2R O 20 R 7 A RE it 52
SRR S BRI AU BB At R TR
f7 AD, Tl 26 245 ) HORE 4 il G AR | OF i R B
IR, N AR FF LR IR IR BRI REE AD 1)
WHIZGYS B R — Al W 5 2 AR 6 I R R
REA 2B A I RE

AR BEE T BE2EXT AD BHGRIRAWIR , &
B EZHE AD BIBIG T A & B R %, Aok
PR OGS L2 I R 2 K HE R R AD B #FE LU
ORBIER E BITEMANOCAT IR LBROT
B A BE S AL 5 ALK AD K BL2S [E]iC 12 /B ) Al
METTERRART  ARE A AT R B, 2 G
JIRIT I , APP/PS1 XURE 5 (K /)N BUIK 27 ~ AR BRBE /)
Mz EHCICRFFRE N B ™, HAXTHA
TR B AE R PL IR AR B8R . APP/PS1 BU B K /)N B BE
Rl AD 9 B ML W T T AD MM 2R 1T
P 2R M 2 A W) 22 B aCaMK I -CREB-
BDNF 15 55 1 % 2 I i S 4k 15 25 (6] 2% 2 1C A2 B 1 #l
K B} #2358 (long—term potentiation , LTP) i) 5 22 {5
Sz ", ABFEET aCaMK Il -CREB-BD-
NF {5 5 38 B BT L0 7 2038 AD 2% 212 12 Fn 58 i
a] B3 B AR RIALE , e £ R A 3 H il APP/PS]
UG /N R AD J BEAR R 5 o i AR B R 5
F/NRIEDS CAL X LTP, S 59O € it R A B EE R
JW. (real —time quantitative polymerase chain reaction,
RT—qPCR ) #: K/ B 5 X o 5/85 1 R A i i 1T
(alpha calcium/calmodulin—dependent protein kinase
I ,aCaMK I ) FRBERRAR 1 SOV T 45 & 8 A (cyclic
AMP response element binding protein, CREB) . fizi I
P4 ¥ 22 7 5% [ F (brain derived neurotrophic factor,
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BDNF) % fiih 5 B % ¥ 95 (postsynaptic density pro-
tein-95, PSD-95)mRNA # ik ; K | Western blot #
¥ p-aCaMK II .,p—~CREB BDNF ,PSD-95 & [

1 KB

1.1 £z

PEHL SPF 2% 3 H /& APP/PS1 XUk 3 R 4k 14 /)N
Blo54 2 iR & (25.22 £ 1.71)g, #& MBEHLECF &
2% APP/PS1 HEME/NER 2 BRI 2 2R UR T4
VAT 5 [R A & 1R & &R W) A & C57/BL6 HEtE
A RN 18 RN IEH 4, R i & (30.49+1.59)g.
A b S5 B 349 el e R 2 R s W 0 oY T AR A
i A 4 %5 A D00268 , VF A HiE %5 : SCXK (5 )2015-
0001, Zh4sL57E b g rh B 25 K2 sh 4 SC 56 o0 it
7, 5L 56 2k F2 v 3h 4 ) SR R AR AR A SC 5 S
TR HEN
1.2 RS SiH

MY R L (FEE Leica A #)); & WK EEFRL
B6HE PCR X (3 E Thermo 2 7)) ; 1A 5 HL 9K A 1A 5K
P 2K 7 B VKA 5% B HL UK A (36 E BIO RAD 24
A)) s KR B K S TE R B IR A (TR SRR
B ) s E RO BRI ( E R BEZAF] ), Trizol |
BfiHL 514 (3 H Invitrogen 23 7 ) ; RIPA \PMSF .BCA
R & PBS .SDS-PAGE %t & i #i i 77 & . 5Xload-
ingbuffer SDS-PAGE HL Uk ¥ \Western % B ( I
A RKAEYH AR F]) ;BDNF Hifk .p-CREB(S133)
Ptk p—aCaMK II (T286)$i{A .GAPDH #i{& PSD95
PR (¥ E Abcam A 7)) ;aCaMK Il ~a .CREB , B3
o F ALY bR L E PR [gG (H+L) (£ H CST 2
CipA
1.3 FE4W

PEO T JSORL (VTR VL R R V25 A BRA AL ), H AR
SEEQERS AEW R HE A% ks .
EEE M EBURF (TLHEHRARGEAERL
Al , A 45 . H20030472)
2 XEAHZE
21 FHiNE

Z 25 50 3h 4 5 A ) Y A5 R4 B i
PRUEDEAT I B, 25 28 UR 55 41 RN RO 5 4 X 4 RN 1Y
FRGHE (KRR .60 k)T H YRR, EFAH
R R 4 TS B A B R /K 10 mL/ (kg-d) ; LR
FHG THRERIRFHES ,FEHN 005 mg/(kg-d);



EBRES 3T «CaMK I -CREB-BDNF {5 5 3 B B 53 8.0 77 X APP/PS1 XU; L[ AD /Iy B2 21 i 12 #0158 fish ] %8 4 1) 5 iy

PO T 2 T R 7 EORLE L, R i 8 0.057 g/
(kg-d)"4 /T 3 A iAot fTiE B A2 b3,
1 /d, EEH#E 34MH.

2.2 Wkt

221 WMikHl% 4 HEREVER S AR, TR
RS R T 5 20% 1 K A S, TR /N BRURRER S, DRkt o
Sk BUH B2 8 & 95%0,+ 5%C0, 1B 4 S Fl i
N T_Bi ¥ W (artificial cerebrospinal fluid, ACSF) #1 ,
ACSF W EE R 0 °C, BCE 1 min, 25 BR AT K A1/
i, FI RGO B R I H b eV R &5 . H R 3
V1R MUK UTERUE 5 i 1, ¥ S5 i K/ A 400 m,
A 34 CHIM BT 0.5 h, RJEHAE 25+
1) CHELHE A 95%0,+5%C0, IR &M A ACSF
B 2~8 h,

222 fRNALSFEARG & 4 HLERILER 7 H/N
B, B /0 BB S O B 209 B9 K & AR, 15 /D BURR BF
Ja , PO TSk BUR IR 2418 B 20 CRYK & |, R
EHAEAELAPMNE SET EP B, 54 T-80 C
VKF N, LLFF RT-qPCR il Western blot £l £ H .
2.3 fiebag

231 Eik#ED CAl X LTPiES HRAMES
WA, TE 6B T ¥ R B ki R A h i 32~
34 CH 95%0,+5%CO, IR & <M F# ACSF & #
Fro R, S BE N 3 mL/min, 7E1 D) CA1 X0 5% 2%
R MR, BAELERNT.Q HEl D CAl
X . B T 0 e DA CAL X, @ HE& RIBE
ICSR L B 1 S B 24 1) o e A R 1 O el
B RWEHR 1~2 pm, RERBRKE N 15~
40 pm; ic 5% HL AR R B B A 10 SR HL AR , ACSF ¥ W 7
WP R AT R PH 1~5 MQ, K HOAE CA1 X A9 [R]—
2., @ D CAL X F % d R e S CAL
[X stratum radium JZ , #|3#4 Shaffer collateral £F 4 | L)
0.033 Hz #1100 ws ¥ 98, 50 30 s 45 1 013,
HIBLEE R 0.1~0.7 mA, @ ic g2 arHE % i)
HLAL B8 1 DR 3 1 3% A v 28 ks L 7
(field excitatory postsynaptic potential fEPSP), UL 30%
fEPSP #5 K ] 3% 98 B R B 2%, ic 5% 30 min; 7E A
30 min JE A fEPSP i £k (R 552 %€ /5 ,LTP )i /I 100
Hz 5 4§l # (high frequency stimulation ,HFS)i% &
1 s,LTP % % ) G FF 4212 5% 60 min, ik £ H
i) 45 50~60 min ] fEPSP “F ¥ &R WL LTP /KF .
LTP J& 7€ 58 L 4113 F 5 & 19 22 filh 1% 33 Ty B 1< 15 ]
1R PR, BT 5 fih £ 3 RCRE A RE AR AL
(5) £ Tl 900 84 58 18 — 2 7 p 2« LA ) 58 B b B AR

FEPSPRER 2 9\ AL b | 22 il 1l 34 5% B — iz 7 it 2K (in-
put—output curve,1/0),1/0 £k GE 98 fz Bt 25 35 B&
AR il AL 3B A . (©) W% st AR 5 fik ] 98 4
£ 5 Schaffer AL CA1 X Y 2 fo i #% -, K 20~
250 ms Xk i 48] 38 18] B 4 XURK o 5 4L (paired pulse
facilitation , PPF ) BJ) &g B #2 ) %€ filh o] 28 ¥ . 7E 30%
fEPSP f K088 FE R RIBT |, — &= A diE 2 4
Rl AT AL, G 1 A4 fEPSP #FR/Hi 1 4~ fEPSP
RHRFEE PPF H B AT o 2% 28 il J 1) 52 07 3k HE
] 2 fsh 77 A 25 3 R RO RE BN oL . LA b BHE SR H
Clampfit 84 #4750 7 .

2.3.2 #3 CAl X aCaMK Il .CREB .BDNF #1 PSD-
95mRNA & & &M R RT-qPCR ¥ £ il i &
aCaMK II .CREB .BDNF #il PSD-95mRNA #) & &
4 H/NR S BEPLIEE 4 M S, R A Trizol
PRELE RNA, {H FHES AR R B RNA ¥ B F 4l
J¥ , 6% ¥ (optical density,OD) H A AT L4 # lr RNA
4l ODagy/ODygy 7 1.8~2.0 Z [6] , # 7/~ RNA 4 &
Behf ., RNA gl f5 , FIFH cDNA A Ak 7 & 6
2 ug RNA #%5% % ¢DNA , PCR ¥ {4 .95 CHi
M 2 min, TFAT 1| MEIH, 95 CEMS s, 5
60 CiR kK 10 s, T AT 45 MMEH  TEHA 45 R 5 18
THER , A= 825 36 s i 28 . R AIGAPDH £ A N
Z A, A %% & PCR 1 H 19 3 [H aCaMK
II .BDNF .CREB .PSD-95 #4175 KM, {#i ] PCR
RGN, WEIERAY ML, iC RS A B R
B Cr E, X e B oR A 27249 %, 5% NCBI
Primer-blast %31, # %] Z B8 Gene Bank ¥4 /% 1 )
KHAFH, AN &R ARA R, J¥518 @ BD-
NF: b # 5’ -GGTATCCAAAGGCCAACTGA-3"; F
# 5’-CTTATGAATCGCCAGCCAAT-3"’, @ CREB:
% 5’ -CAGACAACCAGCAGAGTGGA-3", F iif
5 -CCCCTAATCTCCCAATCTIOT-S’ . (B GADPH
L 5°-AGCTCGGTGIGAACEGATTIG-3" , T ¥
5’-TGTAGACCATGTAGTTGAGGTCA-3’, @ PSD-
95. b ¥ 5S’-CTATGAGACGGTGACGCAGA-3’ , Fiif
5’-CGGGAGGAGACAAAGTGGTA-3’ , ® aCaMK1I ;
t #% 5’ ~-CAGCCACTGTATCCAGCAGA -3’ , T ¥
5’-GAGGCCAGCAACAGATTCTC-3",

233 5 CAl X p-aCaMK II .p—CREB .BDNF
1 PSD-95 H & EAM K H Western blot ¥
¥ % p~a«CaMK II .p-CREB .BDNF 1 PSD-95 )
HEEEE, 4 AMPLER 3 P~ 1E-80 CrK4 %77
A S Fe R BOA N & LR E TR E
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1, {8 1 BCA Bl & B Ak B . 22 bR o ih
&R 4 AR E AW, RIPA 2 f#
BEXHEACEESFEB KERN 1 pg/plL, 7
100 C/K B E ¥ 10 min, & T-20 CkFE P&
., 21 SDS-PAGE %K e il % e ok iR
FERE Ja , AT B AR . BF A %7 ¥ R AL
Phaview SA 3 {4 317 4L 5047
24 HikEabr

K H SPSS 21.0 Ge i+ 5k 4 2k 47 8086 4 b, H &

— A
1.5 :E
2 — D
N
Z 1.01
o)
g
5)2 0_5<
A
L
=
0.0 :
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5250
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Times/ms

TE A WIERH ;B NEERI ;C B AEURFFA D R iE.0or 4l

50 60

OB (xts ) Fm BB AF & E A0 A B 22 550,
% 2 [a] b 8ok B0 IR & O 22 40 0, B R L3R
LSD-t ¥: % ; 5 2 A 55 H Wilcoxon BRI, EH
I B4 A W O =50 Hr . P<0.05 WERA
gt EE X .

3 & B

3.1 44/hRIEEY CAL X LTP Lb#s
[}L]J[g] lo
- A

3.0 s, B
- C

25 = ])

2.01

Paired—pulse ratio
n

1.0
0.5
0.0 -
20 50 100 150 200 250
Times/ms
2509
2)
2004

1509

fEPSP Slope/%
g

504

o

A B G D

HIEHAE 1) P<0.05; 5 A4 L1 ,2) P<0.05.

Note: A is normal group; B is model group; C is Donepezil group; D is Tiaoxin formula group. Compared with the normal
group, 1) P<<0.05; Compared with the model group, 2) P<<0.05.

A 1

4EB5 CATXLTP A

Figure 1 LTP figure of hippocampal CA1l in four groups

32 4#H/PREESIX aCaMK I .CREB .BDNF Hl
PSD-95 mRNA #ik L%

lj‘l'—ti l \[§] 2@

%1 441853 «CaMK |l ,CREB.BDNF.PSD-95 mRNA 3 iX bt 8 (x+s)
Table 1 Comparison of «CaMK II, CREB, BDNF, PSD-95 mRNA expression in the hippocampus in four groups (x=s)
4 5 n aCaMK I CREB BDNF PSD-95
IE 4 4 1.00+0.22 1.00+0.29 1.00+0.20 n 1.00+0.34
L EE - 0.58+0.07" 0.63£+0.00" 051401017 0.62+0.05"
% 7R 7% 21 4 0.93+0.08” 0.88+0.19 0.91+0.27% 1.00£0.07%
V.0 T - 0.91£0.07% 0.96+0.09% 0.94+0.03” 0.94+0.11%

. 5ERALE,1) P<0.05; 58 RIAH HE ,2) P<0.05

Note: Compared with the normal group, 1) P<<0.05; Compared with the model group, 2) P<<0.05.
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T HeE% . BT «CaMK I -CREB-BDNF {5 53 % BF 55 8.0 77 Xf APP/PS1 W% K [ AD /N B 2% 2 ICAZ F1 5 figh ] 98 M 4 32 i)

5 15
-
Z ) < 2)
2 10 ) ) Z 1.0-
= =
=2 1) ” 1)
F 057 = 054
3 &
0.0- 0.0
A B C D A B G D
1.5 1.5+
= 2] 2) z & 2)
E 1.04 2 1.04
£ = 1)
= 1) &
=K A 05
& g
0.0 0.04
A B C D A B C D

WA NIEH YL ;B ABRY C HERIRFTH;D MO A, SIEFHLE, 1) P<0.05; 5HAIAH HE ,2) P<0.05
Note: A is normal group; B is model group; C is Donepezil group; D is Tiaoxin formula group. Compared with the normal group,
1) P<<0.05; Compared with the model group, 2) P<<0.05.
B2 44A/NMREIEX aCaMK |l .CREB.BDNF #1 PSD-95 mRNA %% Lt &
Figure 2 Comparison of aCaMK Il ,CREB,BDNF and PSD-95 mRNA expression in the hippocampus in four groups

33 4 /PSS IX p-aCaMK II .p-CREB, 22 K 3. A 4,
BDNFAI PSD-95 1973 (1 # ik Lb &
%£2 443K p-aCaMK |l .,p—~CREB.BDNF #1 PSD-95 & B X LL 8 (x+s)

Table 2 Comparison of p-aCaMK I, p—~CREB, BDNF and PSD-95 protein expression
in the hippocampus in four groups (x+s)

4 %) n p—aCaMKII p-CREB BDNF PSD-95
IEHH 3 1.00£0.20 1.00£0.10 1.00£0.05 1.00+0.12
BRI 3 0.47+0.06' 0.66+0.08" 0.65£0.09" 0.58+0.08"
£ R 5T 4 3 0.461£0.06 0.90+0.03% 0.861+0.09% 0.85+0.07%
0 3 0.86+0.14” 0.95+0.11% 0.90£0.09” 0.92+0.09?

H.H5IEFEMAHKE, 1) P<0.05; 5HAHHLE,2) P<0.05
Note: Compared with the normal group, 1) P<<0.05; Compared with the model group, 2) P<<0.05.

4 W B ek ER b EE AD BEMIAMIIGEM H ® A&
{6 AE A1, 1 1 2 R S A0 [E1 R T RE X ) B, A

B 26 AD U3 TR " ARIE " WUIE 5 T i ik B g A DI RE I FE I A REREAF T A B,

B% , XFF AD AS[E] By B B AL 1A W YA B 1 R IR AR AU T AT LA 49 ) e 28 0 B O T L £ T R ) K R | R
R AD F I K £ B IA M Th BE R RS , A BF R K J5 440 B 380\ Tau 2 0L BEBE AR 1L AR ZE SRR
BlAD BYFEATFHLA OB, IAEM AR ; A R, DR R 42 R BE I L BT SR I I S 2 R S
PSR RE , SE A 75 AR S, AREECE MR H AR Migfe , AL B E AD A4 KREMEH. B
g K T A B SR, A0 AT D AT LATR YT X F O R MATME AD BEFEJICIZAE TR
AD, LIPS NEHOR, LEHIEE A R AE I PLH L A 6% B 6, R 0k AR BF 9% 22 i 3 T
B bk, IR OCHME A BHEHGER TS aCaMK Il ~-CREB-BDNF {5 5 1@ B % i+ ¥ .0 77 %t
Hoffe A TS AR O, B R A O APP/PS1 XU A AD /)N B2 2T 1212 A2 fisk mT 38 4
SALEIF S Z R, A ilEIRIFR B s 180 75 6B B 5 e DL R B35 80 O 2 AD B 22 2T iE e
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A B C D AE 7 () HAARAE R AL 1 42 AL A
PSD-95 4.1 VR0 )T RERS B APP/PST WAEG LK AD /bR
p-aCaMKII {8 1L 5% fiph ] ¥ P
e LTP .PPF.1/O Rk ThRE ] ¥tEn 3 N F &l
- P FRIE bR . AT 45 R S 4 20 4 2H 200 A 8 0
—_— JEE 2800 19 T B S DX ) 5 3 2 R ) 38 e [) (R T B
s A28 HAEH 7E 0.1~0.7 mA RIFEGRE T 4 A/ g
D 1/0 MR BRI B X 5 ; 7F 50.100.200,250 ms
BDNF f 28KD

H A FIER A ;B BRI C HEBHURFTAL ;D ARG
#H
Note: A is normal group; B is model group; C is Donepezil
group; D is Tiaoxin formula group.
B3 44A#3K p-aCaMK Il ,p~-CREB,BDNF #1PSD-
BHEBFFER
Figure 3 Protein band development on p—aCaMKII, p-
CREB, BDNF and PSD-95 protein expression
of the hippocampus in four groups

0.57

aCaMKIT mRNA

0.0-

=
(=}
A

BDNF mRNA
=
wn

0.0~
A B C D

B AS 6] H) #4 (8] B R ,4 40 PPF 534k W B X 1], iX
5Bl APP/PS1 /)N B & LTP (46045 5 3 A 58 fih 1%
1 1 2 fish Ay #2238 5T R B IC 56, APP/PS1 XU 3k [H]
/N BB AR 58 i A% 36 R0 RE TG & B iy X HRR 6 H it
) APP/PS1 /)N 5 LTP 893651 105 15 3k A 28 fh 1% 1%
2 fib i A 2338 TR B ICTIE 22 . 568 50~60 min [ 7
5 fEPSP #P R4 0] b A 45 R Bon , 5 1EH 4 i M1
RUZH /N EL FEPSP #2568 5 R AIG 45 7R A 78 2 /) B g
5 LTP 324, SHRIA &, 8.0 ) 41 fEPSP &%

151
z 2
= 1.01
E D
= 0.5
0.0"
A B ( D
1.51
2 2) 2)
= 107
I 1)
=)
A 051
!I
0.0+
A B c D

E:A BIEWH ;B NERIN ;C AZRURFFA ;D HIEOHA, SEHMALE, 1) P<0.05; SH AL HE ,2) P<0.05,

Note: A is normal group; B is model group; C is Donepezil group; D is Tiaoxin formula group. Compared with the normal group,

1) P<<0.05; Compared with the model group, 2) P<<0.05.

BH4 4483K p-oCaMKIl,p—~CREB,BDNF #1 PSD-95 & B RiA b &
Figure 4 Comparison of p-aCaMK I, p—CREB, BDNF and PSD-95 protein expression of the hippocampus in four groups

FI0A & X 158 B RO O T 0 APP/PST RS Sk
B AD /N LTP B i) e 5 58 ik £% 3B 2 RE , A 1T
PR R vl B Mg A S IE 2 RE S . X 5 ROL-
LAND %Sk Rl MU SHAERENET i
th B S 2TCAC 55 % YA S B 9T 45 R — B
WA AHRE LI, SIEFEHLE,6 ARRHK
APP/PS1 X% B AD /R & PSD-95 & 1 il
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mRNA ik B B FBEAE; SRR He &, 8.0 4/
B & X () PSD-95 mRNA MIE A XL B 5

XUt B APP/PS1 XUEE 3R AD /) BUIK N A 2% fh ]
YA Z BB S  LTP 52 23] 2 .0 iR I7 e
PSD-95 1t 8 1 176 M A 3k PR 3% 35 0 i 45 55, LTP 10 i
193 i | 2 foh o] 8 PE 4R B, AT B 9 2 ) R 42
RE 7. 28 fih 5 BU% W A 28 fh o] 98 v v B & B4R
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Effect of Tiaoxin Recipe on Memory Learning and Synaptic Plasticity in APP/PS1 Double
Transgenic Alzheimer’s Disease Mice based on a«CaMK Il -CREB-BDNF Signal Pathway
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ABSTRACT Objective: To observe the effects of Tiaoxin recipe on long-term potentiation (LTP) in hippocampal CA1 region, hip-
pocampal alpha calcium/calmodulin-dependent kinase Il («CaMK II ), cyclic adenosine monophosphate response element binding pro-
tein (CREB), brain derived neurotrophic factor (BDNF), postsynaptic density 95 (PSD-95) mRNA and protein expression in hippocam-
pal CALl region of APP/PS1 double transgenic mice. To explore the mechanism of Tiaoxin recipe in improving memory learning and
synaptic plasticity in APP/PS1 double transgenic AD mice from the point of view of aCaMK Il -CREB-BDNF signal pathway.
Methods: A total of 54 3-month-old APP/PS1 male mice were randomly divided into the model group, the Tiaoxin recipe group and
the Donepezil group according to the method of random number table, with 18 cases in each group. Another 18 C57/BL6 male wild
type mice of the same age and the same strain were set as the normal group. According to the conversion standard of equivalent dose
between animal and human in pharmacological test, the drug dose was converted according to human equivalent dose (body mass: 60 kg)
in Donepezil group and Tiaoxin recipe group. The mice in the normal group and the model group were given the same amount of nor-
mal saline 10 mL/(kg-d), the Donepezil group was given Donepezil hydrochloride at a dose of 0.05 mg/(kg-d), and the Tiaoxin recipe
group was given Tiaoxin recipe granules by gastric perfusion at a dose of 0.057 g/(kg-d). The mice in the four groups were given intra-
gastric administration at the age of three months, once a day for three months, Electrophysiological technique was used to induce LTP
in hippocampal CA1 region of four groups of mice in vitro. Real-time fluorescence quantitative PCR (RT-qPCR) was used to detect the
expression of aCaMK Il , CREB, BDNF and PSD-95mRNA in hippocampal hippocampus of mice in four groups, and Western blotting
(WB) was used to detect the expression of paired p-aCaMK II , p-CREB, BDNF and PSD-95 in hippocampus of four groups of mice.
Results: (1) Electrophysiological results: under the intensity of 0.1-0.7 mA stimulation, there was no significant difference in the slope
of hippocampal I/O curve among the four groups (P>0.05). Under the interval of 20-250ms stimulation, there was no significant differ-
ence in PPF facilitation among the four groups (P>0.05). During the 50-60 min stable period, compared with the model group, the slope
of fEPSP in the LTP induced by Tiaoxin recipe group was significantly higher than that in the model group (P<0.05). @ RT-qPCR re-
sults: compared with the normal group, the expressions of aCaMK Il , CREB, BDNF and PSD-95mRNA in the hippocampus of the
model group were significantly lower, and the difference was statistically significant (P<0.05). Compared with the model group, the ex-
pressions of aCaMK Il , CREB, BDNF and PSD-95mRNA in the hippocampus of the Tiaoxin recipe group were significantly higher,
and the difference was statistically significant (P<0.05). (3) Western blot assay results: Compared with the normal group, the expressions
of p-aCaMK II , p-CREB, BDNF and PSD-95 protein in the hippocampus of the model group were significantly lower, and the differ-
ence was statistically significant (P<0.05). compared with the model group, the expressions of p-aCaMK Il , p-CREB, BDNF and
PSD-95 prote in in the hippocampus of mice in Tiaoxin recipe group were significantly increased, and the difference was statistically
significant (P<0.05). Conclusion: Tiaoxin recipe can improve the LTP of hippocampal CA1 region of APP/PSI double transgenic AD
mice, increase the expression of PSD-95mRNA and protein, improve the memory learning function and synaptic plasticity of APP/PSI
double transgenic AD mice, and its mechanism may be related to its up-regulation of hippocampal aCaMK Il -CREB-BDNF signal
pathway.

KEY WORDS Alzheimer's disease; Tiaoxin recipe; synaptic plasticity; learning and memory; alpha calcium/calmodulin-dependent
protein kinase Il ; cyclic adenosine monophosphate response element binding protein; brain-derived neurotrophic factor; signaling path-
way
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