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[(FE] BRI HRNRE F% 7S U B A 2 A J7 % I e il oK B 2% > §0 12 B it Th il 28 S M R A IR B 1 (APP) (AR K AH
K E (GAP-43) I Mk R (SYP) RIKMFE M o F5 3%k « SR T KM o 2l ik ik P ot il B 7Y, afi: 4 SD K RRBE ML 43 g TE & X RE2H A
R ANHE TG SR T A R A4, WS 48 h FFIRE R 42, B R L IR ANHER A A G RES 13 g-kg™', NIk
Mt A RS 9.1 kg™, AHAHRMEE 221 g-kg ™' BRI FE T AR A4S KAEE SRR K, S430Y5ES
4525 30 d J5 HEATAT N 2RI . BT 30 d 5, A Morris K 2K B 6 I 2 2J 1012 T & ; Western blot 6 I %l 28 3¢ B #% 57 /K & A
(APP) Ko 5 fil 4 AR5 SYN (GAP-43 iR I 3RIK . SR b3 Flok AP B 30 d 5,2 B 2 %0 12 W] 32 450 #bh B A6 1037
PSR b B L K G T YRR A [ R R 4R v KBRS F] 2 250002, R 0 2 B T 21K BRUTE S L AT 92 30 55 2 Ry s ol 0k R 30 A A TR 24 )
WA (P <0.05) %k BA I 137 4 A& 7 41K BUSE R IR SO A AL 21 G 35 M 38 i (P < 0..05) 5 & J7 4 R BUE IR 28 B R 1 &5 BT 78
7B B [A] L A R 20 ) B 4 8T (P < 0. 01) o Wit il K BRI S5 APP 2K (1 R 3A W] 8 [, GAP-43 SYN O W] B>, 51T AR
HEFRE(P<0.01 5% P<0.05) ;6 F MANHIE F 7097 AT 91 2 T 1G5 APP & 3Rk, LMW S GAP-43 SYN & [, 5
RUHA Gt 22 5 (P <0.05) ;N URHL B I K RIS APP 2 BRI B W 22 5 W B GAP-43 SYN Wl & [, 22
SFBFE (P <0.05), G5 AHIE #1755 75 Wk b BIL-& 7 1097 76 D805 B 100 DXl R B 3, BRI 5 APP 2 11 57 AR 1 ) B
A5 S GAP-43 SYN {1 & W ifil fi #F #h 28 J0 28 L FF A= LR i 24 D iCIC I RE M R &2
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Effects of Buyang Huanwu Decoction Combined with Liuwei Dihuang Wan
on APP Expression and Reconstruction of Neuron Synapses
in Permanent Cerebral Ischemia Model in Rats

XING Zhao-hong' , ZHANG Qiu-xia’* , ZHAO Hui’, ZHANG Qi*, WANG Hai-zheng’
(1. Beijing Chaoyang Hospital, Capital Medical University, Beijing 100020, China;

2. School of Traditional Chinese Medicine, Capital Medical University, Beijing 100069, China)
[ Abstract | Objective; To investigate the effects of Buyang Huanwu decocotion combined with Liuwei
Dihuang Wan on learning memory, amyloid precursor protein ( APP) , growth associated protein 43 (GAP-43) and
synaptophysin SYP expression in permanent cerebral ischemia model in rats. Method: To establish the permanent
middle cerebral artery model in rats. Male SD rats were randomly divided into five groups: normal group, model
group, Buyang Huanwu decocotion group, Liuwei Dihuang Wan group and combination group. After treatment for
30 days, Morris water maze was used to measure the learning memory, and the technology of Western blot was
adopted to examine the expression of APP, SYN, GAP-43. Result: After the ischemia model was established for 30
days, the spatial memory was damaged obviously in model group. Buyang Huanwu decoction and Liuwei Dihuang
Wan as well as the combination therapy could improve the spatial memory ability in different degrees. The escape
latencies of the combination decoction were decreased significantly compared to the model group (P <0.05) on the
second day of position navigation test. On the fourth day of position navigation test, the escape latencies in Buyang
Huanwu decocotion group and the combination decoction group was decreased obviously (P <0.05). In the spatial
probe testing, the piercing number in Buyang Huanwu decocotion group and the combination decoction group were
increased significantly compared to the model group, the first time through the original plat of the combination
decoction group was shorted remarkably compared to the model group (P <0.01). Compared to sham group, the
APP expression of the model group was increased significantly and the GAP-43 and SYN expression was descended
obviously (P <0.01, P <0.05) while Buyang Huanwu decoction group and the combination decoction could
decrease the APP expression and increase the GAP-43, SYN expression remarkably compared to the model group
(P <0.05). There was no statistical significance inj the APP expression between Liuwei Dihuang Wan group and
model group. The GAP-43 and SYN expression was increased obviously (P < 0.05). Conclusion: Buyang
Huanwu decoction combined with Liuwei Dihuang Wan can alleviate the cerebral ischemia injury and reduce the
abnormal APP accumulation. In addition, the combination decoction can reduce GAP-43 and SYN synthesis and
promote regeneration of neurite, and promote the recovery of learning memory.

[ Key words |

vascular dementia; Buyang Huanwu decoction; Liuwei Dihuang Wan

T T B B A 2 ik ok I 453 475 e 4 A 1 e 2 )
J e A e L e A A R R R I R
17t AR A8 IR AT 0 1E B A R0 TR T X T U 2 g
SRR BERR S R o g I Ik RN B RO R R R
I LR B 11 3 IR o Il R 98 R W1
AU LA R AL AR ) BE RR A ) 2 B AL . AR SK
56 L i AU M3 A T3 b BH I T R B vk AR D7
N R M B AL I ST 0T G IF 9 4 I L 3 FR Rk
X i R L DA R ) B B A 14 1 P S R 20 o O i
WGBS 2 fih 3R (SYN) (A= KA S 3 43 (GAP-

- 162 -

43) BhRIEMFERTIA S T (APP) RIA AR 4k, 0T
HAE B, B 78 A 5 1 R 2 1Y) B 36 42 45 8T 1 3R
1

1.1 ¥ SPF 2 i ¥ SD kK B, /& % & 280 ~
300 g, H b 5 4 58 R AR 528G B W B R A R A A R
HE A IES SCXK ( 55)2006-0009 . 4 35 75 15 #
BER 22 5056 2 Wy v b, ¥F ATIE S SYXK ( 5%) 2005-
0022, 4 3 R il e — i 3R %, H ok ik
K12 h G/ PSR, SRR (22 £1) C, B



TR, 5 A0 3L 135 5 75 BR 3t 2L -G J7 %0 R 5t 1 R B APP 28 11 5% 5 ik 440 1) 52 T

WAE S g w5l N 1A JE e AT S

L2 25¥  AR¥E 2005 4E (b [ 24 8 b Bk 19
LGN B 60 g, RAT 9 g, )1 E 6 g, 019 g, M
9 g A9 g, LIAE9 go NURHL B2 W) 2 A - 3N
B 24 g, 102 12 g, INEEA 12 g, 375 10 g, P
10 g, K% 10 g 25040 A b 5 R 52 24 ), 285 4T
BRI E IR I, f7 5 GAP bR, A
S AR LT R A o K BT 2 LR L h,
E IR WM R A2 1 g-mL T

L3 R Tis-ZHZUE 42 108 \BCA 1 E &
R & B b st S T 2 R R A BR A D 5 St
Bl SYN B w BB | APt Bl APP B3 S RE DA e dit
B GAP-43 Bsg ik BT GAPDH FRLITREHUIK | F
ife TgG I A Epitomics 24 ] .

1.4 {U#%  Morris /K2 B (P [H B 22 Rl 22 B 25 W iF
FL BT W il ) , Labofuge 400R i itd &5 .0 HL (18 &
Heraeus) , Multiskan MK3 %I fiff 5 /% ( 2% 2% Thermo
BioAnalysis Company ;= f) ., DZF-6020 %I B 75 T Ji
A, LE W) I AUBE (Nikon Eclipse 801, HA) | IR 4
531 22 48 ( NIS-Elements Basic Research, H 7<)

2 FHik

2.1 Jdkaf R BB AR o S BOCER [ 4] IR R
i v 2 JikoA P B A AL K BURR I, 23 B A B
HBK(CCA) (HN Bk (ICA) Kb sl ik (ECA) ,
[ 0 2505 3 Dk 7k A 45 4L, T ECA 5 1CA 73 SUAbE —
DIET g 45 6 1 e A W CCA AT J7 A, i A TR 2
RS K A 17 ~ 18 mm, SZ 8K i v 2l ik BH %€ S
BUW BRI . ShIA TR I AR I« Sh W R B S B
X DN s 1 B AT e P A DU A, S ) TG I AR
RS T 2 h JE AT AN i B 5 25

2.2 Gy gaZhUrik SPE Gtk SD R, 45T
280 ~300 g, K FHBEHLECT FRIER KR WEEHL 8 5 4,
BFAH 10 H BRI 15 B 4MHIR 1z 15 B,
NURHBEILZ 15 K7 15 B, 85 48 h JF iR
ig B2, R 1 GANHIR 4l 13 g-kg ™', AN
EALA 9.1 g-kg ', AU 22.1 g-kg ' BIRIL T
FARA ig FR AR, BAHNYELLS
30 dJFHATAT AR o FEAGR ST 44 H

2.3 KRZERZHICICHE ST MK Morris 7K 2K 5
Kl 2 2] 1842 . Morris 7K 2K By N BE U B £, K TR
30 em, KR (19 £1) C, FHEA 8 em (R T K
1 em &b, A AT R i0 3¢ R Ge8PR 6 B AR B

T BT 5N KA B s s RN i Dk
JE R AR o B S ARy A A A T S G A
23 [ R S WA 0y o 8 AL ALAT 52 5« R Bl A R
Y52 55 B 58 2 U, 20 AP 5 A SRR X R R R
R IE R RTE 60 s AL Z#E 5 F & (K B4k 2
G IR S s SR SE ) Bl i a] (R
W) o 25 R S0« 08 DL AAT 2 45 R ),
B, KRBT 5 X R BRACK, WA 30 s Y
BT 5 FTTE AL E A B (FE ) .
2.4 fFI APP 511 .SYN 25 1 .GAP-43 ZE kil
FEHBEPLI S R B, Western blot A, Kk Bl I
kAR FE G A vk &b o B i T A A R A
Tis-2 A2 R0 il 480 S22 1, BCA L H
JE R ;10% 1) SDS-PAGE BEfeHL Tk, AR 10 pg,
HLVk 45 R J5, E 47 8 1 B fe 5 5 GAP-43 — it
(1:10 000) ,SYN —$(1:30 000) ,APP(1:10 000)
Fe AZ B 5 FF K NC IR BRR 2o 404k 9 6 b 1 /9 L
FHi e TgG(1:12 000) A2 52 fe 7 1 h, 721 % 64T X-
IR RO B ME . AR5 IR — 5k NC JE Y
MNZ GAPDH —#7(1:8 000) #1724 38 [ B, I 3R 45
HEEELA R, X B BT 5 YLN-2000 &8 15 5
BoamAGSHAHER A, HEABOLEMA S HEA
WO BE 0 LEAR, 1R R B A2 3R 3R B AR X K-
2.5 it iz SPSS 10.0 for windows 34T
J7 224537, LSD K 5 b A W 2H 1R 22 7 o A5 R UL x
Fm. P<0.05 fAgitrE Lo
3 #R
3.1 KMBHIE F17 5 7S BR M 8 AL T 6 i i o KRR
25 6] 2 %10 AL ) 52
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3 3R TR AR ) B i Uk B AR R WL 25 S o DN 2 K E
TR UINEA T b 455 7Y 20 A B 48 3 B e ~F- 15 ) i o 7 K 3
K AR AR T AR AP W AE (P <0.01) , $#ER
G A58 1t = R BUAE AR B R 19 45 8] 2 90 AL 3R A5 e ) P
5o AR 2 KFHV-6 1Y I ) B 5 e £y
HR B (P <0.05) 5 %b FHIE T 4 5 75 bR Hb 2
JUEATESS 3 R UK I 2k i B, 54807 6 119 24k sk v
PRI AR 2 BAy B 5 P 25 5 (P <0.05) o #MH
ETHE S E I HLEE 4 RT3 G 0035 578 R 1)
AR B 2H 25 57 . 3% (P <0.05) , 5% 5 K 4% 4 R
SPGB TR R W 22 S
W1,

S
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F1 FAEAREEMMTERPFHREBERBOER(x+5)
7l 3 VA 40/ s
! n
/gkg ™! di1 d2 d3 d4 ds
BFA 10 - 76.08 £24.79 50.22 +23.94% 42.44 +18.55% 37.51 £25. 52" 30.93 +23.26
ALY 8 - 84.32 +13.02 74.39 £19.26 58.93 +13. 46 50.34 £21.54 32.38 £23.62
FhBH A F3F 9 13 78.25 £19.75 71.35 +28.77 45.95 +22. 34 36.30 £22.20" 33.22 +23.86
7N R Hh AL 8 9. 84.37 £14.71 74.28 +21.58 40.19 =17.74% 41.47 £27. 46 26. 12 +14.97
il 9 22.1 76.87 +21.52 55.93 £22. 84" 44.26 +19.21% 34.82 +25. 84" 29.41 +26.77
T HHRAAR D P <0.05,2 P<0.01(F2 ~4 ),
3.1.2 FRERLE SdilgGE METEE, A H & D E

AR BBETE I & Fr e B A H R S 4 5 .
R TR0 20 R BT Y £ A 07 L ) I 1) L 5
- YR e BB TR 2 28 5 2 U W I
BRI A 23 T8 C A2 PR 45 E 1 32 B 48 5 5 4530 97 R
23 (0] 2 AL A AN Ta) A2 B A 2 w55, o ol 2 b BH 3
T ARG J7 IR 97 2 HERR o BURCF & B A 0 B B IR
RO B PRSI (P <0.05) s & T R EUE
UG- 15 T AE A7 5 1 B[]l 5 A58 8 2] ) o 4
(P<0.01), W2,

x2 BHEHAXRZEREBELNILB (v 25)

! 3
APP 95 KD

GAPDH 4 Sl o s S 36 KD

A BFEARL; B R CONRMEEH 9.1 g kg™
D. #MHZE A 13 g-kg ' B B 22.1 g-kg ' (K2 ~3[A])
B 1 Western blot # il K85 APP EHHRIE
FHARTF AR Bk D, /ST H B I  #h PR 7
KA T ¥ Re W R & GAP43 SYN & 1, 5K
ﬂzﬂ%ﬁﬁ%o ﬂi’%é‘-’ 2 ~3o
*4 EAXREBIRMEMEA SYN,
GAP-43 AN RiXk B (s £5,n=5)

) TR HXFER Fiil==s GAP43 SYN
Iy n N ! n
/g kg ™! 28 I} i) /s /g kg ! /GAPDH /GAPDH
BFA 10 - 1.13£0.647 2,19 £1.51% BFA 10 - 1.20£0.24% 118 £0.19"
" il 8 - 0.74 £0. 15 0.76 +0. 11
B 8 - 0.60 +0. 83 6.21 +5.40 . .
A BHIE H.% 9 13 1.18 0. 15" 1.26 0. 41"
AMBH L T 9 13 1.27 £0.46"  3.52£3.37 N L AL 3 9.1  1.12+0.11"  1.18+0 19V
7N IR M AL 8 9.1 0.73 +0. 88 4.45 +4.93 EyEl 9 22.1 1.30 +0.50% 1.38 +0. 427
s 22.1 2+0. 1) . +3. 2)
&5 9 1.2 +0.56 2.32 +3.30 x 5 @ 5 .
aarss [ D D D S ;o
3.2 AMPHIE F3% 5 75 BR b EE LA T 0] i g i KRR
. . . , GAPDH 36 KD
M APP BRI RBMEm  WEkim 30 d J5, 15

APP EH R AR BFARLAME LIH(P<0.05), &

J5 B Ab BHIE H 36 97 T B B R M T APP R

KVERRMH ZE R B FE(P<0.05), WL, K1,
#3 BAARED APP BAMMEXNHRSL (v5,n=5)

I3 40 n Flt/g kg ™! APP/GAPDH
fBFA 10 - 0.90 £0.21"
i 8 - 1.26 0. 12
HNHIE T 9 13 0.84 +0.20"
7N R M B AL 8 9.1 1.22 £0.23
& 9 22.1 0.93 +0.26"

3.3 Sk i K BV B 58 il 45 49 & 1 SYN, GAP-
43 Fikpg e ml i km oK R GAP-43,SYN &
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APP 2 1F % i 22 00 B5 R 28 11, il bR A o o
W T bR G 2 T R R A K
et 53477 5 A e A O B 450 0 4 2 35 2
APP 16 3B AR £ B SN, i R AL APP K
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H 3 A3 2 R B L R i k1l K B2 T A
DIREBIE AL TSk 8 dL . & 77 1697 5 4b BHE 10
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W B ALXT APP 25 {1 3 S A 98 U D B R A B
T 97 T A A M SEL 0 A e a5 b R B 0 AR
WA IE M1 B, Sk 2 LTI I RE R R )
i e i 4 25 2y E AR A2 AR KRR B Bk T 22 0 Bl
R BT B 50 I 58 IR 4 . SYN A g % fih
I R SR TR W, R 2k SRR L L 2% fk 4
YA BRI i Ak S AT ) e RO Tk ik
MLEF GAP-43 () 3 35 & PF Al fh 28 1 A4 19 & 22 45
B ARBFSE R AN L AN VR 8L A
07 AT 8% S % o0 A KA C B 1 (GAP-43) &
JoK , X G B L i il 2 P A AR R A 4 A o
A fih 2% A0 2 3, 1 HE 2 i 45 F 1 TR

2 b AN IR T35 5 S R M LA O IR YT TR
i APP S B 0 [l IF, T 45 S b 28 70 A KA G 4R
1 (GAP-43) | % il 2 1) 4 i 1T 42 HF 4 22 0 5% S 5
L ST B X B R R il X BL 4 ) e 28 6 Al 9
PEAS AL A HE 22 ST IC AL SRR E A
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