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ABSTRACT Objective: To investigate the influence of tanshinone Il A (Tan I A) on the learning and memory ability, the expression
of the inducible nitric oxide synthase (iNOS), matrix metalloproteinase Il (MMP-2) in temporal of Alzheimer's disease (AD) model rats.
Methods: AD model rats were established by direct 3-amyloid protein (AR) injection method. For Tan IT A intervention test, the learning
and memory ability of AD rats were observed by passive avoidance task test, the expression of iNOS, MMP-2 at mRNA and protein
levels in temporal region were compared by real-time PCR and Western Blot respectively. Using SPSS 13.0 to statistic analyse the data.
Results: Compared with sham-operation group, the average latency time of passive avoidance task test in AD group was decreased (P<
0.01), and the average wrong times of passive avoidance task test in AD group was significantly increased (P< 0.01). Both mRNA and
protein expressions of iNOS, MMP-2 in temporal were significantly increased (mRNA:P< 0.01, P<0.01; protein: P<0.01, P<0.01). Com-
pared with AD group, the average latency time in Tan II A group was significantly increased (P<0.01), and the average wrong times in
Tan II A group was significantly decreased(P<0.01). Both mRNA and protein expressions of iNOS, MMP-2 of temporal in Tan IIA group
were significantly decreased respectively (mRNA:P<0.05, P<0.05; protein: P< 0.01, P< 0.01). Conclusion: Tan II A can effectively en-
hance the ability of learning and memory of AD rats, significantly decrease mRNA and protein expressions of iNOS, MMP-2 in tempo-
ral of AD rats. This mechanism is probably inhibiting iNOS and MMP-2 expressions induced by AR in AD rats through suppressing
oxidative injury.
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50 mg/kg FIRHEE ,1E4E 15d. O @ @ 4k R SR 1 K
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1.3.4 KR A iNOS, MMP-2 B E FRiAH Real-time PCR #&
W BURARI 2R 2 50 mg, 5)3K 5 A TRIzol 3 42 B &
RNA, Ff PrimeScript J % spid 7 & 5 7% 5% & i cDNA, Sk H
SYBR Green %G RHAT TS & 1 PCR M. VAR R 25
L, f13% Taq i 12.5 pL, JZRi4HE:95C 305,95 C 55,60 C
30 s, S 40 R, R AIAHRTE B E AR, DL B-actin 5
TR THERLARIN B mRNA AN ik &, LR EL 3 K, iNOS,
MMP-2 J N2 B-actin ZEK Y5 | H1n3k 1 PR,

*® 1 ZEEH PCR 54
Table 1 The primers of three targeted genes

Genes Primers
. Sense: CTC ACT GTG GCT GTG GTC ACC TA
INOS Anti-sense: GGG TCT TCG GGC TTC AGG TTA
MMP2 Sense: GAT CCG TGG TGA GAT CTT CTT C
Anti-sense:  AGA ACA CAG CCT TCT CTT CCT G
) Sense: TGA CAG GTG CAG AAG GAG A
fractin Anti-sense: TAG AGC CAC CAATCC ACA CA

1.3.5 KRB A INOS, MMP-2 B (3 %3k ) Western blot #l
S TSR (B AT H A Western blot 45
W~ G hiA R INOS, MMP-2 (1:200 Fi#%),37 C ii## 1
h, — 40k HRP-IgG, % I # 1 h, ECT e, o st i
i (OD), 437 iINOS .MMP-2 H [{2E [ (12 1 F kK F.
B-actin P2, LI TR BB A INOS, MMP-2 25 1
TR MHRHE RN
L4 Gt 2

KRS 53T R SPSS13.0 4T ¢ Ky  ONEWAY 52
M. XITE ER AR FRR N Meant SD, 1IEZS/M 4K
PP 2 0] e A S, = 2H L) F A F ONEWAY
7RG I, P<0.05 R Rl Geit51E Lo

2 R

2.1 KBRITAHFRME X F TBIZrI % Mm

SRER S0 AT LA W B sl i~ > e A2 RE ) o S
I3 IC SRS AR SR AR 22 T A1 24098 OR300 AR A IR 14
SRR UL 25 2H R BRI S B IS5 R Ik 2,

HIEHR X IR AD 4R F R4 (P<0.01),
ARSI (P< 0.01), 22 R A G248 Lo

SEFARH A AD H PR A 40 (P<0.01),F
KR UK N (P< 0.01), 2R B A Gt L. KWL AB
SE I ST Y AD R BUBRL,  M7 >J 12 RE ) J5 T Al
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2 SHARBELEMRER(xt s,n=15)

Table 2 Results of the passive avoidance task test (xt s)

A3l FEIERE(F) EHEIRRE(R)
Normal Control 274.00% 73.54 0.25+ 0.12
Sham-Operation 269.50+ 97.58 0.28+ 0.14

AD model 225.00+ 108.12724 0.75+ 0.3974
Tan II A 245.50% 97.58" 0.54+ 0.24*

*ESEEMBAMLE - P<0.05;**P<0.01
E®FEAREMEL 4P <0.05;2°P <0.01

5 AD @tk :"P<0.05; #P<0.01

Note: *P<0.05; ** P<0.01 compared with normal control group
4P<0.05; ##P<0.01 compared with sham-operation group

“P<0.05; "*P<0.01 compared with AD group

5 AD dHAHLE : Tan 1T A HAFIEIERIIE K (P< 0.01) ,°F
PIEARIREOR A (P< 0.01), ZF WA G2 X, 5 AD iR
M4, Tan T A T HU) AD KRR, S 2]i0 4268 7 B B 4
o 2] Tan I A ek AD KE2E>ICICTER
22 Tanll A 3t AD kB it iNOS, MMP-2 % [F Fi& B

PUZH A BBy INOS, MMP-2 35 314 Y Real-time PCR
LR ILE TA~1B, [T ARAA L, AD 4171 Tan IT A T4
[ INOS, MMP-2 i # mRNA [ H & T IRFARL, 2278
4t E s X (P<0.01,P<0.01), [7] AD 4HAH L, Tan IT A -5
ZH Y INOS, MMP-2 i # mRNA HFAHET AD 4, %54
iR L (P<0.05,P<0.05),

23 Tan Il A X} AD KEREIMHA INOS, MMP-2 &R RIXHIFMM

PUZH K R N iINOS, MMP-2 % [ #1519 Western blot
Kem2h L an g 2 K 3,

[FIER XTI, P ARLM AD 4y iNOS, MMP-2
EARIAIHE, ERARITFEL (BFRH: P<0.05,P<
0.05;AD 41:P<0.01,P<0.01),

*
s A
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i
Normal Control Sham AD Tan IT A

ACt of iNOS

1A %48 iINOS mRNA FKix
Fig.1A Expression of INOS mRNA in each group
i SEFARAMEL:* P<0.05;%F P<0.01
5 AD 4848tk :“P <0.05;%“P < 0.01
Note: *P<0.05;** P<0.01 compared with sham-operation group

AP<0.05;2“P<0.01 compared with AD group

[FRTF AL, AD 41/ INOS, MMP-2 25 [ 3R 34 T+
L R E S 5 L (P< 0.01,P<0.01); Tan I A £ /1% iNOS
FEARBYA T, ZRAG 50128 X (P<0.01) ,MMP-2 & [
Foik LI, ZERAGHFE L (P<0.01), FRTAREHLL, AR
E ) TR TR 45 19 AD BRI Y INOS, MMP-2 &3k 1M,
BAEG¥25 ., RAL AR B MIEFHEAE A AD KRR

£ iNOS, MMP-2 8 143K )7 A %284k, nT¥8 AD #i7
A

8
4
I

Normal Control Sham AD Tan IT A

ACt of MMP-2
o

1 B &% MMP-2 mRNA Rix
Fig. 1 B Expression of MMP-2 mRNA in each group
* i 5EFARAML ¥ P<0.05;% P<0.01
5 AD A#8Lk:“P <0.05;4“P <0.01
Note:* P <0.05;** P <0.01 compared with sham-operation group

AP < 0.05;%“P < 0.01 compared with AD group

1 2 3 4
NG i ey N o
MMP-2 S e R a—

Bt

2 iNOS, MMP-2 K12 B E 461l
Fig. 2 Expression of iNOS, MMP-2 proteins identified by Western
blotting analysis 1:Normal control;2:Sham-operation;3:AD ;4: Tan IT A

il AD ZAAfH:, Tan I A 41/ iNOS, MMP-2 % [ 3k 35 F
M, ZRWEFZIHEN (P<0.01,P<0.01), [F AD AL,
Tan IT A THiA] B [ AD K G-y iINOS, MMP-2 &
B)Zeik . W] Tan I A 7] GEiE 13 FEAKEIT Py INOS, MMP-2 &
H#EE, fE—ERESM AD R

% 3 iNOS, MMP-2 EAHIFRIE
Table 3 Protein expression of iNOS, MMP-2 in four groups

Protein expression

Group
iNOS MMP-2
Normal Control 021+ 0.08 0.14%+ 0.07
Sham-Operation 0.28 + 0.10* 0.18% 0.06"
AD 046+ 0.1374% 0.51+ 024744

Tan I A 0.19% 0.07"44% 029+ 0.11744%

*ESEENBAML:* P<0.05;%* P<0.01
5®BFARAMLL:“P <0.05;4°P <0.01

5 AD ZB#8Lk :P<0.05; #P<0.01

Note: *P<0.05; ** P<0.01 compared with normal control group
4P<0.05; ““P<0.01 compared with sham-operation group

#P<0.05; “P<0.01 compared with AD group
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s efficacy and safety of herbal medicines for Alzheimer's disease [J].J
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AD B RE 2 msaR , R LT IO R T, Hasi 52
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MMPs & (125 A AU VI CH HE SR iz —,AD &
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DIAHSG, AR 151 AT HLIA A NO/NOS HLi 5 4 33k , i
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STCACRE ST HIIBGE , iR A S8 AD B 2E T IT LB . X
LABRgE T AD KU INOS ik, 4 2T e 2R TR
AH—F,
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mRNA 7K |, iNOS, MMP-2 W75 AD 20 7% %35, Tan 11 A
FHUGHME; &EAKT ELINOS, MMP-2 B £ AD 4115 %
ik, Tan A THUS AR, X LEXHERIAT INOS, MMP-2 1%
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AR A T A T S, X AD Y B A B SR L,

FEPRIEER, ILgrh R 2y b FHRA ROIMR YT
AD & — R LMRRIERK . IS REELSE T, P
PSR TER T AR, AT ERA A Az A 25 3
YERT, PR BIR R . S 9280 K P I RE W] A4 AD
R BV R BE 2R 5, 20 AD AR AL, (HHAR FHAL] i 5 2
— 9T, ABFFEH Tan 1A FHi)5 ,iNOS, MMP-2 mRNA il
HEHB AD IR TR, KR TICIZRE R3] B EE .
Tan IT A a] i@ 74| iNOS mRNA [ 235 M iNOS & 1% P4 1)
i NO f9 A= R, 855 NO Xt AD H % R il 2 5 1
YRR IR R P 22 08B T, IS X T2 T 1C A2 E iR Y
SN, ATREA Z R HLHI S5 T X — i R (A NF-«B i #55 ),
G i 12— 2RI B P S 1) o 2 (R £ TR, Sl R 7
AD F BB RIE,
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