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e MU B A M ZE KRN SN BRI B RS AT )
APP ¢ B-41 il mRNA 223K i BF 5%

R, FY4a, F LT, MM, AEFE, HROD#
(ZBEMKF B FHFT, ZH 42 230032)

[(BZE] BB AR BT (AST) X FE KA (DEX) 75 5/ BT AZ B 5 ) OR 47 4 P B 0T Il P 36 B A T4 2 17 (APP)
S H mRNA , o-73- AR B-03- WATEE mRNA IR . F73% 5/ SRUBEHLI A 6 41 - TR %) IR AL BERIZH (AST(10,20,40 mg -
kg™ ") ZLRIPHMEZS (NS RAT Rg, ,6.5 mg - kg™ ) 4, I DEX(S mg - kg ™' ,ig,21 d) @r /N T iC LB ikl , 45 FH 2520 T
TR ig 25T AHN 259 , SR ZH FOXT BREH ig S FRZEIRK . T Morris 7K 2B )5 A8 /N R 11012 g ; I RT-PCR Jr ik
K2 21 rh APP o-73- WA AN B-43 UA R mRNA 3k 5 F A2 20 B4k 27 05 ¥ LR KM 12 5, 3 &5 CAL, CA3 [X APP ik, 45
R SERA L, AST(20,40 mg - kg™ ) BERA Wk /N RIS HZZIRE (P <0. 05, P <0. 01) s FEARAKZL S APP,B-43 Wi i mRNA
2K (P <0.05) , FHRIZHEUN o~ AR mRNA 23K (P <0.05) 59/ APP 15Kl B2 i f2 g CAL IX 3K (P <0.05) .
2518 . AST fiedksf DEX 5 T A9/ BUCAZ KRB, FOHLH] o] BE-S 4 il ik ) APP KH: mRNA 8- i mRNA ik, fe it -7 ih il

mRNA FIKA K
ES 1l

[R] IR P 1 2R 955 ( Alzheimers disease, AD) 2 DA
ATPEICIZIBER N HREAS A S Sy F B R AE Y —
P AR AT PR , o B i A B, AR ST R
HH , B Kz Ji 18 & ( glucocorticoids, GCs ) Fll AD ) % 4=
BTG, MR W B a9 45 3 W BOK F- 19 GCs,
AfDIFEAR B A R E 2K i o et . AT
(astragalosides , AST) Jg& M rr 24 3 B Hh $2 IR A 5507
o AUEHFTIAOT 5T R W, AST fig k3 Sk vl 1Y
A S E R (20 7)) Bl 2t , HoAEHImT
A S 4 ) H A ZE L A Sk 22 T 4t
PASH R A O L AD i R B AE 2 — 2
HE KN B-TEMEEE I ( beta-amyloid protein, AB)
VBB EAEBE Y . AB AT A R —pB-1E
FERTATE 1 (amyloid precursor protein, APP) f{{ it
P, R, 5200 APP 63k R AR R R TE AB 4=
BGOSR E ZAEH . AR5 R, W BUK P9 GCs
TLGE A i APP K B o3Ik, A2 AB IR

[IfsBHEI] 2009-06-25
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B RCEH s W BB 5 ICAC AT s JEMYRERT MR EE 11 5 - 03 5 -0 WA il

ISR AST AR R FIE 75 5 A G i
AERE ., I, AT ok H 57 ZE K A (dexam-
ethasone , DEX) 5 3 /N [0 AZ e B A, WL 4E AST
XF /N BR A 2T ICAC B A R B A ] SRR ZH 2L APP
K H mRNA, o-J5 WA g B-73 W T mRNA 3R 3K 19 52
W) , i — 2B PRI HAE HIBLH

1 bk

L1z HErEEPIACINGR, 12 %, ik 45 ~55
g, CRBERIR 7556 sh Py b 44t (e 52 3h i =7 01
F)o

L2 2550 sREH (AST, &4 68% , AL
fE RGP RT , 28K I BT TR W T ) s NS B
Rg, (& 98% , f [E =27 Bl 7 Be 25 Wik 52 B S50 )
M ZEARMS (DEX, 4l 99% , Sigma 23 7)) . SABC 4
PELH AR & DAB 5 (a0 & (RIS AR Y
THEAFR/AF]) ; Trizol (Invitrogen 23 H) ) ; RT-PCR iz
FE(REFEY TERARAT) ;51 ( BigET
A=W TAREA WD) 5 Taq g (ANTP(Promega A H] ) .

1.3 fY#% Morris KRB ARG E RS . AE
TS (b B B2 22 B2 Be 25 W BE5E BT ) 5 756MC %2
Hh-a] WA R T ( BRG] )
RT-PCR 1% ( BIO-RAD /A ] ) ; Biosens SC810 #E i )i
BERG( EiELERAER A RA D) .
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2.1 o B2 B2 F IR HEE /N,
BEHL > B 6 2H : 1E % X BE 4 A &Y ( DEX, 5 mg -
kg™') 4 AST(10,20,40 mg - kg™ ') ZHAIBHMEZ (A
Z A7 Rg,,6.5 mg - kg™ )4, A 12 H, BRI
FUHZE T H L ig 45T DEX (5 mg - kg ™' -
A1) pEAES) SAsk 21 d, XFIRAL ig SRS BUIEIEK
H AU TR H T ig 4 TN 25Y) , B ZH
XF AL g SEAFZRIBAK BRI, ESE 21 d,

2.2 Morris 7K BRI /N B 2% 2T 012 D RE K 2K
BN —RIE AN WA, HAE 120 em, & 50 cm, #%J7
M AAREIAL 4 AR, 251 TR
ZIRIEH KIS TAM 1.5 em, KRB HIFE 25 C
Lt wERE 17 d W/ BB & ) Fd 12 Yiag.

SLHGILPIRY S d, R4 d ShUIZRET R, 5 5 R
&, T R RIS . il SR/ BUFEF & S BRIk
i [ R 27 BRF- 5 CB, S BN B 2] 1E AL g

2.3 RT-PCR il ERGLLLN APP, 43 WA , B-43 1k
fitt mRNA &35 Trizol VEFZH4EML B RNA, 484M)
T E Asgy/ Asgo TEAE 1. 8 ~ 2.0, 230 e 54k
RGBT cDNA A5, L2 png 24 RNA T 42 C
W1 h J5, DL B-actin NNS, #E475E # PCR, 5]
YA B B L 1, PCR B 45 4F:95 “C Tl
AFPE 2 ming95 CARE: 40 s,52.5 CHEPE40 5,72 C
FEAH 1 min, P34 38 ANMFIR ;72 CLEH 5 min, 4 C ¢
FEo YYE W 2% S N8 WEBE e F K, o HL Ok B4
AR S HT RS, AT 40 WOGBE(E 4, 45 3 L
£ H [ 4545 5 X% B-actin (TR L E R

# 1 PCR G R cDNA K JE

A WEsI(5-3") TS5 -3") P4 B R /bp
B-actin GAGACCTTCAACACCCCAGCG TCGGGGCATCGGAACCGCTCA 606
APPgys , APP, GCGGTGAAGACAAAGTCG AAATGGGCGTGCTCGTTC 289,457
-3 ULl TCCCAAGCCCAACTTTAC ACCAGTGACCACAATCC 395
B-41 bl GGCGGGAGTGGTATTATGAA GTGATGCGGAAGGACTGATT 316

2.4 PR LU T I E K R 5T, ¥ Ey CAT,
CA3 [X APP Rk A WED) W UGS 20K, Kk e
SR, PBS U, T NGRS S, PBS Uk, NIk
W MLTE B P, T I SR 5T B 1gG (R —41) 37 °C,
30 min % 2 h,PBS ¥, i hnE Y = AL 1L iR 166
(BP—%¢), ¢ F 20 min, PBS ¥t, i in SABC, PBS
U, DAB, &R T A 5 ~ 10 min, 5T 42l 2
WL ], A5 2 38 5 28 /K B8 5 min x 3 AL IE R
L, H BRI, B s AR B 2 R
PEXT R R PR T BE B BE R FAS 35 50— Hi Ak
BTIATR R, AL IR e 4 W SE 9 21 . 78 A5
T (x400) FEHLIERUN BRI T B2 2, i & CAT,
CA3 [Xi%E%E 3 MET, % H] Image-Pro Plus 6.0 F{%
3BT ZR G B T EEWL SR AL N APP A g5 BH 1 o 22
JCHFRAOGEE

2.5 GQuiteedb P SEERETR UL ¢ £ s FRon, Bl Ab
PR B R 28 7 22 534, L) LU AR o Ky, P <
0.05 FR2E57A B35

3 48

3.1 AST X} DEX if55/Nf2E ) e iR 152 i)
5 IEHA B A, /N B ig DEX JRICAZ D) RE H Bk

15, 761 15 5 BR AT VK st 6] B 4 4 % (P < 0.01) , 2§
BB BB B B> (P <0.05) . SAHIZ [
#,AST(20 mg - kg™") MIAZ 21F Rg, (6.5 mg -
kg ™") Hyml GEK /N BT IR A ] (P < 0. 05) , H. AST
(40 mg - kg™") BREABAE /N BRAEF- A 52 B 14 1% ik st
B (P <0.01), i fg 3 i H 28 87 5 A IR B (P <
0.05) . EW] AST n] 235 DEX i 2 1)/ B2z >l
fCREfs . W2,
F2  AST XF DEX 755/ Rfa B e E F (x £ 5)

w3 il . -5 G PR 1] FROT &
/mg - kg'] /s WREL
EH - 12 22.99+7.59  2.92+1.73
kil 5.0 11 13.52+6.23% 1.55+1.13Y
Rg, 6.5 7 19.35+3.93) 2.14+1.57
AST 10.0 10 16.23+6.11  1.80%1.14
20.0 8 18.62+3.139 2.38x1.19

20.88 +5.67Y  2.60 £0.97%
FESIERAEE VP <0.05,2 P <0.01; SHMA HE D P<
0.05,YP<0.01,

3.2 AST X} DEX if5 i dH 21 APP, o430 Bl , B-

51U mRNA EiARy 52 RT-PCR 43fr iR, 5

J‘_Eﬁgﬂ*ﬁ kb , fﬁiﬂéﬂ APP695 ’ APP751 ’,B‘ﬁi}'/’/%gﬁ mRNA
. 643 -
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MBI BN ( P <0.01) T -7 30 mRNA ) U5 AT K DEX 3553 THE#Y APPs , APPys, ,B-73
FILMB R (P <0.01), EHEEIN 25T AST  JBEE mRNA /K, THi DEX 5 R BRAR Y o-70 I
(20,40 mg - kg ") MIAZ T Rg, (6.5 mg - kg™')  mRNA K, 225745 M ( P<0.05) . W3,

%3 AST X DEX i S/NGURALLUR APP, o 5M 30 B-4M 0 mRNA F3K R0 (3 5,1 =5)

21 5 FlHE/mg - kg ™! APPgys APP5 AR5 B4 LT
E# - 0.453 £0.081 0.298 +0.075 0.757 £0.097 0.473 £0.075
8 5.0 0.719 £0.080" 0.513 £0.081" 0.494 0. 086" 0.788 +0.082"
Rg 6.5 0.588 +0.061% 0.390 +0.068% 0.647 £0.093% 0.633 £0.079%
AST 10.0 0.641 +0.108 0.421 £0.078 0.564 £0.116 0.733 £0.078
20.0 0.584 +0.066> 0.404 +0.074 0.633 £0.068% 0.675 £0.078
40.0 0.563 +0.065% 0.383 0. 066% 0.705 +0.118% 0.565 +0.107%

FEFIERAE VP <0.01; SERAHE > P <0.05(£4 ).

3.3 AST X} DEX if 5 K il fz Jix # i & CAL,
CA3 [X APP Eik g my 4100 B v 40 i il 3
ACER) M 2 k2 4 APP FHYEAN L %35, IE
BN IR ZH /0N BRUAS DL B A WL APP BH Y 41 i 32 3k, 1
TEAS Y 2H /)N BROK ki 2 Bt f i &5 CAT X, CA3 [X 1Y
AL DL B A 0 A B G B M 2800, 45 25 4000
AR, 5140, BIRIZA (% APP [PHPE M 2

TCFEHWOLESIERALELERA B EMN(P <
0. 01),AST (20 mg - kg™') 40 1 A\ & & Rg,
(6.5 mg - kg™ ) 4l 5 MR HL AR (I 5 CAL X
(1) APP PH 1 Bft 28 50 - ¥ W% B AT BT BRI (P <
0.05) 1 AST(40 mg - kg ™" ) 4 7E KN 7 i Iz 16
o CA1 X 1) APP BHM: #h 28 o0 F- 35 WOk B 1 18 3%
FEf( P<0. 05), W&k 4,

4 AST XF DEX i#5 5/N B B2 B g & CAL1,CA3 [X APP FHME M ST G BE 52 (X £5,n =5)

231 Hl &/ mg - kg ™! e CAl X CA3 X
EH - 0.42 £0.22 0.07 +0.02 0.08 +0.01
el 5.0 2.43 £0.82Y 1.60 +0.60" 1.67 +0.67"
Rg, 6.5 1.13 £0.70 0.52 +0.42% 0.86 +0.42
AST 10.0 1.43 +0.80 0.65 +0.56 0.85 +0.73
20.0 1.27 +0.73 0.57 +0.37% 0.86 +0.61
40.0 1.11 £0.45% 0.51 +0.41% 0.76 +0.42

4 Zhig5irhe

GCs J&H1 B b B o™ AR 1 — 28 B P 223 1
AR, TR N B 2 AR, BB T
M- - E BE ( hypothalamic-pituitary-adrenal ,
HPA) i VA, 2 5% )0 fE . KR
Wi BOBR AT 5| & s pl 28 R G IR AT PR , HEL
il P 8 55 40 2 T D Aol 22 0 L PN 0 0 2 ] NF-<B
FIk BN A R A A

IAEWFSER B, REAE s & AD () — A E
PRI, BT B0 M A B 52 19 GCs 2 o i R fii e e
I Oy AR RN R Davis ZE4i73E AD
& HPA BT RESC W, Hw P AT B R | K 5 it 7K ~F- B
A, ELTh R G AR AT R
KM GCs 175 T 5 B RV 25 W1 F B AR FH AL
il X E K
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AD B B EELAR FRARE 2 — & 50 %
R IR T R i R T B FC Al g X B0 K e U A9 A T
pE . AB R TERREUTIE M 1Ay, KA AD b
R E AR KRR EE b 5 R APP i 58 in T
PR . IEFIHDL T, APP o 43906 il 24 fif
FEHETI M sAPP J €83, T APP X Bt 25 40
WL B E SRR VE T, O A — R B iR Bow
P AB B A o 3 DY g A Al DY 2 AT LR Bk
APP 2 R 7 51 ki 24 i 355 07 14 ) i B 45 4 AE 5
APP %t i B, v - B 5, P AR K E BURPER
ABuy s ABuo , 5| K PE SAE N ok S8 Ak S5 BRMIL
TR PR (5 fe 22 4 B R T S 2 AD, IR, 0
APP it BEFR IR, BE BRI APP () o S0 0L 2,
W AB AN, K TR AD BT 25T RE— ST

WA
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T2 B AT R IR EIA b v 25 07 A 2 A
YER o A2 BT 5 2 W 2 B A A7 800 70 B PR
(AST) B A GRS P P A Al Bus i 2 fix 4t
5 R AR S 2 A 20 AT A i 1)
WFE LT, AST XA w] AR 75 5 09 2 Hi I B2 )
T B B BBV o — R
AST [ 2 R4 I B AL, A 9256k H] DEX g
S/ FRIEAZ AR ULEE AST X /)y BRICAZ RE A
BEEVEH Sy APP K mRNA , -4 WA Tl F1 B-
73U mRNA RIKkRYZ 0, 4528 B, AST (20,40
mg - kg ™) 41 AT 24 DEX 37 5 /0 L2 T AL B
T, BEAIC DEX 375 & T iR 19 APPgos , APP.s, , B-73- WA i
mRNA 7K, Fh DEX i K FEARHY -7 WA HE mRNA
IR [ 9 20 APP AR A5 B /)N Bl KR B Joit K 1 15
CA1,CA3 X3k,

Zi B ik, AST REek % DEX 35 S 19/ Blig 12
B A5, FCAIL 7T B8 55 40 il N APP K H: mRNA
B-41 il mRNA ik, {27 o-73 M mRNA ik
Ao (HIEXT AB Al S R AR B4 52w I K 1)
B, ELAE 1A A S50 58 45 77 A= [a) B 0 4R AT A 1 2
— RS,

[ &% k]
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Study on preventative and curative effects of astragaloside ( AST)
on mice memory impairment and expression of amyloid precursor protein
and beta secretase mRNA induced by dexamethasone

ZHANG Wen, LI Weizu, LI Weiping” , SUN Xiangxiang, ZHOU Susu, XU Xiaoqun
( Department of Pharmacology, Anhui Medical University, Hefei 230032, China)

[ Abstract] Objective:To study the protective effects of astragaloside (AST) on memory impairment and the expression levels
of amyloid precursor protein ( APP) and its mRNA, alpha secretase and beta secretase mRNA in the brain of mice induced by dexam-
ethasone (DEX). Method: Mice were randomly divided into six groups: control group, model group, AST (10,20,40 mg - kg™")
groups and ginsenoside Rg, (6.5 mg + kg™') group. The animal models of dysmnesy mice were established by intragastrical administra-
tion of DEX (5 mg + kg™') for 21 days. Subsequently, the dysmnesy mice were treated by intragastrical administration of ginsenoside
Rg, and different doses of AST(10,20,40 mg - kg ™' ) , respectively. Morris water maze was applied to evaluate the learning and mem-
ory function in mice. The expression of APP, alpha secretase and beta secretase mRNA were analysesed by RT-PCR, and immunohis-
tochemistry was used to evaluate the expression levels of APP in cerebral cortex, hippocampus CAl and CA3. Result; AST (20,40 mg

- kg™") could improve the learning and memory function in mice( P <0.05, P <0.01), decrease the expression levels of APP and
beta secretase mRNA (P <0.05) , increase the expression level of alpha secretase mRNA (P <0.05) , and decrease the expression lev-
el of APP in cerebral cortex and hippocampus CA1(P <0.05). Conclusion: AST could improve the learning and memory function in
mice, which mechanism may contribtuted to the expression inhibition of APP and APP mRNA, beta secretase mRNA, and promotion of
the expression of alpha secretase mRNA.

[ Key words] astragaloside; glucocorticoids; dysmnesy; amyloid precusor protein; alpha secretase; beta secretase
doi: 10.4268/cjemm20100523
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