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W OE: B AR E ek KRR Bl XA R BAE X 69 Rap-4F 714 GTPase- &L & & Fv e
B MRNA FGA 6 TACRGEAME I 7 2 3 HRAPEAE R o o ik R R 8 5 R A Bk R AR )
& X SPAR.Snk mRNA #ik Tk, &R o R0 Fe I 1 & e K4 K R & X SPAR mRNA & ik ¥ 2
.53 (P<0.05),Snk mRNA #ik 2 b % I 2 S R +ZBPYR 40 X & & s X SPAR mMRNA % ik #
E37% (P<0.05),Snk mRNA %A 2 FiflA %, %446 .ZBPYR #efE 1A & % Kk 21 K R & s X SPAR
MRNA %% ¥ 3% ,Snk mRNA £k Fifl, 42 & ZBPYR B A 43 5t 4 3 5 fik Ao it B BOEH 6 & 6948

% — 1k A ALH T AL 55 Snk-SPAR 13 5 i 7245 i A %
%Ak Snk-SPAR 512
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2 2] IR RE T B BT R 2 T B (Alzheimer's
disease, AD ) T Z2 G R FIL, — M H LT AD H#AFEM:
g BIE =2 i, S A 2 e AR M i = 0 AT 5% .
X, B Ve FERE 11 (B-amyloid protein, AR)TEFLH
TR FEEAIEA, AR Al 2 il (25 A AT BB, FE %
fl AT B i 22 A5 AR DR 2R, 2% il 5 350%% X (Postsynap-—
tic density, PSD )j&— ™3k 5 HUS X3, & Hif 48

WAs B . 2010-11-16
5= B 4. 2011-09-26

A B Tl AT ARE N RS R S
R AL T H P AR S B OC (1) Rap- - GT-
Pase - i 1k # 9 (Spine -associated Rap guanosine
triphosphatase (GTPase) activating protein, SPAR) F1 Ifil
T 175 5 1505 ( Serum—-inducible kinase, Snk)SZ & 1EfaE
RfmzEr A7 BALIEFNICIZ BT il A 4% E AR P,
PAEERIIF SR H, W 4MIEBH 77245 (Zibu Piyin Recipe,
ZBPYR)E AU, I8 715 10 40 B B mte B A QU B, 2
AU KN BA R R K B S0 RE TR
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A2y M AP Ar P i S o0 . R
SR LR 2 200 B P 5 DX SR O A A O, TR
AERT ZBPYR 10 28 70 58 il R 47 VE A, AR S T
BB R R U A5 A R R A, USRI R RO
[ i [X. SPAR A1 Snk mRNA 2 ik i)k 28 &2 ZBPYR Xif
Hm, #E— 25T ZBPYR BIFEFHL

—. MR E

1. S B4

fat R BT HENE SD R, W B F i 7 IR - B 5
B BRA W, VFAHIES :SCXK (37)2003-0002,
SPF %%, {AH 200+20 g, BEHLII N 5 24 : 25 IR HRZ |
i r gl . REBH A . ML) R o S 2 R ML B R A R +
ZBPYR 2,52 7 H.

2. R

ARG RH T 2 ol A SR i O s 8 h 3R
TR A, 402 30 g, 1L 2y 15 g, kA 15 g, FIAT
159, 4% 129, [ & 159, %A 20 g, 1 &3 10
9,15 109, & 459,140 99, HE 9g 4, 1y
W B RGE B L B 2R w2 BK AL, B2
T2 & 2 3.29 g, 4CIRF# o 1BAZ i 2=
ZEH BT REFE R 10101 BRI A AR, H O B, B
ZIh R 2 19,

3. A Z XA A

AB1-40,Sigma /2 F] ;RNase OUT, Oligo (dt) 12-
18 primer, SurperScript II ,dNTP 324 Invitrogen 23 ]
77 i s Expand High Fidelity PCR System, Roche 7 F]
P i o

4. T ZE

Model 5000 Micro Injection Unit i 57 {4 & £37 1% ,
KOPF INSTRUMENTS 72\ &l = it ;DTT -2 Bk &5 1% .
DMS-2 Morris 7K B Hid sk /Ee (1 BE#F
BRI T ) s BERC R 3BT RS, UVP 2
H PR IRERRE PCR #7444, Thermo Hybaid 23 ]
77 I B L KRS B, Bio-Rad A F] P 5 HL B A AL
Art-Miccra D-8,

5. FEI R e RAEA 0 5 5

FHVREATT . 9748 BE 5 R0 B J vk 4t
ST B AT, SR A G AL R s o (AR AR KRR
AT TR A T . R RS IR S T 5 2% 80 B HE 2240
(45 mg-kg™) BRI, 181 5 21 g 7 1A e A3, e
T A SRR X, (o PR T S 2 2uLABL-40(5

ng- pL ) IER S A B ER 5 min DL IR R 785
PREG A AR Milli Q K., RIG4kEEMESE,
Iw J5 A 74T A2 e

6. Zh4p T

SCIG I EE 25~37d, X I R R R +ZBPYR 4145
T ZBPYR £ 4 H 1 mL/100 g, HE & 44 H T4
FRER K AR HE S

7. S &

KEZ 2% 8% U LY 2 A0 I I 1 SRR e (59 &
60 mg-kg™)Je , FEUK & ENSRW Sk, #53k B, s
TR MG 2L, Pk B T B BRI K AT
Fefidi, 230 55T 1.5 mL MVRAEE S E AP, R
Je il 3 - 80 CUKFEIRAE 55 H o

8. i 4t B H A-B45 X 2w (Reverse transcrip-
tion-polymerase chain reaction, RT-PCR)

fifi 1 RT-PCR Jy A6 I 45 2H R Bl o S0k
Kk Bz AR FE ki SPAR 1 Snk mRNA Zik 1%L .

(1)% RNA #9328 2%,

¥ 1 mL TRI reagent Jil A 10 mL B0 A4 H, HUE
Vi o 2 AN A e S T o) e B Y AN I = S
HLZNSJHBLAIHK 90 s, HiVEL I L /IR 2185 A 1.5 mL Ep
B IMAE AT 200 wlL/E e IR A TR AT, iR S
15 min Ji7,12000 g 4°CE5.0> 15 min; B E 3, A SN
fi 500 L/, 253 10 min, 12000 g 4°CE5.C> 10 min JiT
JE RNA; 35 B3, A 75% B ImLAS BE 5 UTTE ;
12000 g 4°C#.0> 5 min; 37 {144, DEPC /K AIT
TE . ZEAMTEEE TN E $EH RNA AR B e i

(2)i# 45 F 5w (RT)

DL TR U RNA SR G 8 cDNA, A
Z 4 20 pLo B2 wg A RNA, i = 2 K& 45 W Ik i
(Diethyl pyrocarbonate, DEPC) % B AAF N 9 L, il
0.5 pL Oligo (dt)12-18 5|¥iR A, & 70°CAEHE: 10
min. SR J5 AT 3 B4 55— 2% vhl 5.875 pl .
10 mmol -L™* dNTP 2L .0.1 mol-L™* DTT 2 pL.RNase
PR 0.5 WL Figi % S 0.125 wb, TR A B
R Z K 20 plo LA 46°CS I 1.5 h, 70°CAEH: 15 min,
7K 5 min J5 #4184

(351 AFF (A1),

(4) 7R 4 B4t XR 2 (PCR) .

L cDNA it 7 PCR 43, ROWAKR R W3 2,

Fen AR RSB INA PCR & IS, B0 5
TR RS PCR 448X k1T PCR 473 . PCR [
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SPAR:94°C . 3min; 94°C. 45sec, 54°C. 45 sec,
72°C .45 sec, ¥ 37 J& ; 72°C .5 min,

Snk:94°C. 2 min; 94°C . 30 sec, 60°C. 30 sec,
72°C .50 sec, fffi¥f 35 & ; 72°C .5 min,

B-actin:94°C. 2min; 94°C, 30sec, 55°C. 45sec,
72°C..1 min, {34 35 P& ;72°C . 7 min,

RN EEHG , X} PCR F=43dE4 T 5 A 9 IOk e 15 ¢
(PAGE) Hiyk. $EFCAFHE EH Ak, H6.9mL K, 1
mL 10xTBE,2 mL 40% N 4 I % , 75 wL 10%: 6 iR
¥ ,6 wL TEMED, 127 )5 2212 7 A\ B B Ak, 4 A it
o BIRBEE KB A Bk, 1] 1xTBE
SEPI PR IRE AL, B 12 pl DNA AESL 5 10% 14
He EREGE vhiR A S B A LA L R 100V HL
7Kk 80 min, HL K JE B BE e EB G 5 15 min, 7E BE i
AR FR G0 TR LE R RSk A1 LabWorks4.6 %
NS S iE: gt

9. it H ik

A BHE F x+s 327K, R T SPSS 13.0 # (it 17
LI PR 2 TR] %R L BCR T t R

—.5 R

XU iR T A E ST ABL-40 Jim, K
BV PN AS [ Bz B SRR R

faHE U= 78 42, JOE AR DD BB AE 7, 2R RPN 22 05 RAR I
TGS IEH AT, 2R T REIE 3 A 15 DL 4ERE, i
FRJE KA BT AR R 38 i R BB 2 28, HLA HE
i E SR ALP R AR RS IR VE R o MR
FA, Jh=BAZ K", “BAA B KBTI, “ B &
NAREHGAEMNK” o KA, M PKAA WG RZ A
Az TCUR , 45 W R 41 20 T8 LA 3% 6, SHLABY L 2
e A EEUR N . MR S =2 R
Yo FEXT ERBEIE AL, FRATERE T AMERA 1R
J7 R ENL T EAMBBA 2 .

WWIZRER S AD RIS R, & HIAE AD
P FRFIEVE bR S —2AEBEIE 2 1T, 15 58 il 2 5 19
WA K. E AD FI0, S il 1) T g 5 45 #h) 52 0 32 %
HH AR BRI, M I N 75 S A RN Bl A 5 M i 422
WA EAER .. #ASSE MRt 2T Z [ e &R, Sk
TR RAE S . TR SR I A A7 R 1) 55
SIS E R SiEE . WA ITH sh ARHE RIS fil i) T
¥ 1: (Synaptic plasticity ), 2 fiilt () AT #8 ML & 2 Fh2=
TR et o 22 fl AT 2R 3 2K T S B0 A L A
Pt 2R AT A B v e TR

P2 R A A 58 B /NGEREE , Jikirh R 2 8802%
PESE il #RAL T S SR, W S BOE S 45 M kb T4

&1 519F5

Denomination

B2 % R % )SPAR 1 Snk mRNA 2

Sequence Size of products

AL, R CHIRALILE AR sear O TrOARTAGC- 34
LA H$ ¥ @%%Zﬂk ﬁ:{‘@ BB ﬂ:{j( Sense:5'-GGATGATAGTTAGAGGGACG-3'
& KM R 5T R i Y SPAR mRNA Snk Anti-sense: 5'-TGTTCAGGGCGTATTCCA-3 699 bp
Z%i5H] 2 F i (P<0.05) ; 1fii Snk mR- . Sense: 5'- AACCCTAAGGCCAACCGTGAAAAG-3'
NA F535 5 [ s LA 1-4. B-actin - \nti-sense: 5'- TCATGAGGTAGTCTGTCAG-3" 241 bp
ZBPYR X i 5 K i 2R 4 K R A

BRI (D, ok . KRR . T Ei) ®2 PCREEHER
SPAR Fil Snk mRNA 2 ik 900 . 525 1 6 B4 HE ikl A (pl)
e, B HE +ZBPYR 4 K UM P 3 SOk 1A K sdH:0 10 mi )
IR . R MR SPAR Al Snk 22 1K -4 B 10xPCR buffer L2
25 (P>0.05); L5 i i A 4 HL L9 1+ Pold’:nzase gi‘z‘
ZBPYR 4L I LI ™ SCHR K K R By e up(20 o) oo
SPAR mMRNA % ik 7K *F B & | 9 (P<0.05);Snk primer low(20 uh) 012
MRNA ik 5 TS LI 1~4. oNA )

= i % TotalcDNA 12

HREE A RIS R 2 A, AU A . B
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W R A At R, 5 S Mk 4 38 N A AR B SRR IS0 5 45918 (GKBD ) , — > PDZ 45 #b)35 Ail
KA B AR PR — B, T R R 5 R s B E —~ GTPase TE 1L 254 1 ( GAP) . SPAR i iz H: GKBD
PSD Hr i pf i iz (R B il W FAE D fF 455 PSD-95 1 GK Z5H A BLAERT, IF 5 NM-
ST MM RAEF EYI0Y, R R DAR —I[AJE i NMDAR-PSD-95-SPAR & & 14, 4kF
AR A RER AN RE P  — D EZ T WRBIIEEFIE A . SPAR @i I Actl 2549385
17, 5 R A2 ST e 2 T RE L B DT 2 . F-actin A E.{EF , SPAR f{1d i & 1k, BEI5 T F-actin
SPAR JE: 4 22 A 3¢ (1) Rap-H55 1k GTPase-1&  AUEEHT 40 A , T BOR 2 ik 35 A 28 KR TR HE
EEAY, B AW E AR (Actl/Act2), — 4~ 5341, SPAR (1] GAP 454 1 if AE 9% Fll Ras &K % GT-
Pase [ Rapl Fl Rap2 454 . Rap 7E¥H 15 L3l & 1 4

JL B 2R LA R 240 JfL 55 A0 L 0 R o = [ A LA

Cont AD pi piAD ZBPYR ﬂqj‘jﬁjijiﬁgﬁzﬂqo

Snk
A Hippocampus Lead L) L) Land L)

Cont AD pi piAD ZBPYR

SPAR (W S WP W

= [B-actin [ W - -
El)
|
Qa 0.7f A Striatum
= L
< .
= L
[9p] . —
T ol E
kD) . |
= Q
gj . - ' I I E
£ 0a] =
T ) 7
& Cont pi piAD  ZBPYR Z
B hippocampus-SPAR _§
— g
£ 0.6 &
E =
L 0.5f Cont pi piAD  ZBPYR
2 o4t B Striatum-SPAR
7
z 03 . )
§ 02f 6F
ae]
£ o01f St
= 7 047
= 0 |

Cont pi PiIAD  ZBPYR
C hlppocampus -SNK
1 HAKRED SPAR.Snk mRNA HIRIET/L
72 :A:RT-PCR % 7k £5 £ ,pi.piAD 2 %\ 4 I A JE 28 F= B 1A JE
Bk 4L;B.C: &M T RARAFEMIOD) AR, 5= Gt
2k 45, AP<0.05; 5 M 1 B 4A sk 45, A P<0.05; 5 W% 19 18 5
ZHIL#, % P<0.05, (F®) 2 RAKXRLURE SPAR.Snk mRNA FIRIETS L

nn

Cont pi piAD ZBPYR
C Striatum-SNK

Relalive density(SPAR/B—aclin)
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Cont AD pi piAD ZBPYR

SPAR

A Cortex

1l

Cont pi piAD ZBPYR
B Cortex-SPAR

1111

Cont pi piAD ZBPYR

[y
1

0.8
0.6
0.4

0.2

Relative densily(SPAR/B-aclin)

0.7
0.6]

0.41
0.3
0.2
0.1F

Relative density(SPAR/B-actin)

C Cortex-SNK
3 KAKXREF SPAR.Snk mRNA RIRIE T

Pak and Sheng & i SPAR fEf@% 1 Snk AH H.{F

e Snk J& 22 PRI S5 2 PR S B BRI S A
2, Eh BRI 20 30 A — > E 2 Y

K. BUEAVRIEA#h 20 LT RES S Snk 3Rk,
Snk I i) B4 98 B 5 SPAR # Act2 1 1 I AH 45 4 i
SPAR KAEBERAL , 12 RIEHHA N BEIR 1L SPAR
J&i ,SPAR Rz R &AM, b5 SPAR £k FIEHA &R
K B, 15 R PSD-95 SRR A £, 51k
R G O 5 2 728 4K BRIV ER Ay P o B 14 48 [ T A8 2%
7 P ek s B P AR, IR K T Snk fiil &2 Ak
TR SPAR 1 Snk-SPAR & f210-1

ARSI F W I S N TSR ABL-40 AT B0 E 4L

Cont AD pi piAD ZBPYR

SPAR Kl B — B Sy S

A Hypothalamus

1hil

Cont pi piAD ZBPYR
B Hypothalamus-SPAR

0.8
0.61
0.4r
0.2r
0

Cont AD pi PiAD  ZBPYR
C Hypothalamus-SNK

Relative density(SPAR/B—actin)

Relative density(SPAR/B-actin)

4 £HAKXRTERSPAR.Snk mRNA HIFRIEZT{

ARAK . KK B AR i SPAR mRNA EikB B F
F%,Snk mRNA ik 2 LS AR5 A R ik
17T e N Y 500, Z5 R, 525 LX)
ZH HHE , AL BH R i R 4K BRI SPAR & 1R iA B IR
W0 T SNK 2 1 Rk B @38, 245 F ZBPYR A
ITIG, IBITA R EBURINAY SPAR 25 I #IAHH B3,

1M SNK 2 [ 2R B B s (85 R 28 1B B
VE A RE AR 1 SRR E T Ml i Th e AT HE v
Y FIAIL T R0 o 50 bl 2200, U5 Snk B RGN,

BTG Snk-SPAR & 1% , fili SPAR [ fift , fic 2 5 B %
REEARITIRE I S0 o Y ZBPYR IGYT IR, KR
T SUIRAR R Rz BT B fii ) SPAR mRNA #£
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KB EE, M Snk AY mRNA ik 5 R 3, 1B
ZBPYR X 2 filt () T RE AN o] 8 v LA s ME A, HAE
FHMLH AT fE I8 o PR 2 T 6P, 7] Snk-SPAR {5
AR, W ORAP R SE T 2 AN 52 B JEMFE R 1 35
XA FESE ZBPYR iR BT /R 20 R BAIL ] 2 — .

AN, ARSI K I Snk-SPAR {55 & 7 AMUAELE
FU T WAFAEF SR AR R Bz 5T AT B i, Ui B
TR JLRE 2, ZBPYR GBI Z IR . £k £
B % P A 2T s il AR R

&% 3k
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Study on Snk-SPAR Signal Pathway in Different Brain Regions of Spleen-Yin Deficiency Alzheimer's
Disease Model Rats and Neuroprotective Effects of Zibu Piyin Recipe
Zhan Libin*®, Gong Xiaoyang?, Liu Li?, Ji Zhenghong®, Sui Hua
(1. The Second Affiliated Hospital of Dalian Medical University, Dalian 116023, China;
2. The First Affiliated Hospital of Dalian Medical University, Dalian 116021, China;
3. Affiliated Zhongshan Hospital of Dalian University, Dalian 116001, China;
4. Dalian Second People's Hospital, Dalian 116011, China;
5. Academy of Integrative Medicine of Dalian Medical University, Dalian 116044, China)

Abstract: The study is aimed to observe the effect of Zibu Piyin Recipe (ZBPYR) on the expression of SPAR and
Snk mRNA in different brain regions of spleen-yin deficiency Alzheimer's disease model rats. Levels of SPAR and
Snk mRNA expression were detected by using RT-PCR method. The result showed that level of SPAR mRNA ex-
pression in different brain regions in AD group and spleen-yin deficiency AD group decreased significantly (P<
0.05). And the level of Snk mRNA expression was up-regulated. The level of SPAR mRNA expression in different
brain regions in ZBPYR treatment group increased significantly (P<0.05), while the level of Snk mRNA expression
was down-regulated. It is concluded that the level of SPAR mRNA expression increased significantly while the level
of Snk mRNA expression decreased after treated with ZBPYR. It indicates that ZBPYR has the function of protect-
ing and maintaining morphology and structure of synapses and dendritic spines. The mechanism can be associated
with its actions in the inhibition of the Snk-SPAR signal pathway.

Keywords: Spleen-yin deficiency AD, Zibu Piyin Recipe (ZBPYR), synapse, Snk-SPAR signal pathway
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