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Influence of Tanyu Tongzhi Formula on Stability of Atherosclerotic
Vulnerable Plaque of Carotid Artery in Rats

WANG Jian-hui, LI Lei,LIU Fang, SHI Yue ,MA Yan-lei, LIU Jian-xun’
(Xiyuan Hospital ,China Academy of Chinese Medical Sciences ,Beijing 100091 , China)

[ Abstract] Objective: To observe the effects of Tanyu Tongzhi ( TYTZ) formula on stability of vulnerable
atherosclerotic plaque of carotid artery in rats. Method: With high cholesterol lipid and 2% L-methionine feeding
for four weeks, the vulnerable atherosclerotic plaque model was reproduced by operation on carotid artery
endothelium for inducing sacculus pull injury. Rats were randomized into five groups: normol control group, model
group , simvastatin group, vitamin complex group, TYTZ group (7.8, 3.9, 1.95 g-kg™') and administrated orally
for 8 weeks. At the end, the blood sample was collected to measure the concentration of Hcy, MMP-9 and TIMP-1,
the protein contents of MMP-2 and TIMP-2 in plaque were detected by immunohistochemistry. Result:In contrast to
model group, TYTZ (7.8, 3.9 g-kg™ '), simvastatin and vitamin complex decreased the concentration of serum
MMP-9 and increased the concentration of TIMP-1, the expression of MMP-9 detected in plaque was also lower.
Conclusion; TYTZ formula could stablize the vulnerable atherosclerotic plaque of carotid artery through mediating

MMP-9 and TIMP-1.
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TN S R [R)IA T 8 I SREUEL Sl bk e R Ak By 45 B B AR 1 B e

Bl ik oks B A5 Ak (AS) i 40 B e g 24 K = 3
T I s AR o i I 65 9 9 1) 3 B Rl 2 — L 7R AS
I RIG YT T, AR UE BE R S AR 2 I IR 1S AR i
H T, R AT 9 3% B B B Py 3 T A A 5 B B AR
AHOG, o H 2 R o 4 e AR g S R B R S
(MMPs/TIMPs) 5 BEHe#a E VL R B .

PRBEENA 5 (TYTZ) )15 HE 1A 20 il 25
TR R, AN ] R IR AR O SO A
Fig— 5 PO AITC 75 17 B, LA I I A A R ik 2 2
Mo HIAMFR R TYTZ A B FHT AS A, HAEH
ARG WA MR P PR P E B RE-1 (PON-1) 7
YAt AR SO A L AR R TR R K 4
P s K B3 A Bl bk B B0 B e A T L8 TYTZ
X A5 Y 37 M BEHR Py MMP-9 |, TIMP-1 3% 4 1) 1 Fil /F
F VT TYTZ FooE BRIy BLAR P .

1 &

1.1 Zh4¥ SPF %% SD KB, M1k, 4 8 (260 + 10)
g, b 4E 3 R 48 52 50 3h W) H R A IR 2 w4 3 AT
JFEE SCXX(57)2007-0001, W37 d J5 505,

1.2 249 FnkR]  TYTZ 258y b vb [ o B2 B 22 B 7
B R BE SE B WO o 2 2 = R, AR 2 3,69 g/g
By s EARATT Fr (simvastain) |, BT I BR 70 AR i 25 A BR
a5 09547 5 1R (folic acid) 4k A4 & B, ( Vit
Bo) 4EE R By, (Vit By,), ¥k Sigma #1433 7=
mh, SEEEYY > 99%  BE 4 )R R P19 (MMP-9)
ELISA 357 & (GBD A ], fit*5 M064-10) ; 3 i 42 )&
H B A0 6 P -1 (TIMP-1) ELISA 3£ 5 £ (GBD &
H 4t T035-10) ; MMP-9 $i {4 ( ¥ ABCAM A+,
it 887896) ; TIMP-1 Hit {k ( ¥& [E ABCAM 23 ], it
50 910221) 1l - HT A TG/ MR EEbRic (AL 5 th A2
S EYBARARA AL S R 87987) . milER
MR ORI U7 : 2% L-3K 2 B2 . 88. 5% 4+ B K},
0.5% ABRREN . 2% JB [ B .7 % %% ik (A6 52 BHR P )
TR BRA R ) s L-EE 2 R (35 |8 Camycal 23 W), 4 fF
>95% ) ,

1.3 &% 2.0 F )ik Lt (£E Fogarty 24
Al ), & 2 R R B0 AL (78 [ Hettich 22 7)), 434
K (K H Metter 24 W] ) , B 5 {L ( 35 [ Biotek 2%
A, 65 iU ( H A Olympus)

2 FHik

2.1 e 5k

2.1.1 G542 ¥ 56 HOREBENL A 7 4,

R4 8 Ko /5l FIx A BERZ SR A TT 41
(5x107" gokg™") HEAEFEAL(10.5x10 7 g-kg™')
PIFNATr 7.8,3.9,1.95 g-kg "4l 25 10 A
MR SR IE R fRDRE B A M A 2 S RS IR LR A
PRI B Rp e e S0, BIRIAH 545 4 2 T30 5
4 RN AT BB PP AR . AT & A I I 1% 5] 1
ig FFEE 8 il LI T, KR ip 4% /K& AR KK
P, W 3 20 BRIt 5 e 4 8 O B A ) L Bl ik, B
HUR B2, B 10% PR R Ak [ e 55 H .
2.1.2 RGBS IKERBER A SD K m g .
o B A R T R SR 4 JH S, MR 300 ~ 350 g, AR E 12
h REEIK o ip 4% 7K G SR BRI , I S0 RIT 1E Hh 26 0 T
YITF Bz Bk, 76 SUHT = 1 X 2 88 A7 30 L A J 3 8 B
ik, G5 FL AT 8050 3 ok e 0 i, FH sk 3 ik e BEL D A 50
Bl WK i e A 90N 2 Bk LG, T A S8k 3 ke O
wip N HIRFFBT 8TV S ) 0, A 2.0 F 3 ik L
(W 1215 B R A KERE) 2
AT LT 3 em , MEHITA 0.1 ~0.2 mL X
T T4 4 ik 2 A 2 B2 PH D JEk SRS &) LR Bk
W2 DB AL, I AT 3 U, S8 Bl sk
PN SR UL 8, S5 LA B4 30 Bk, R A2 3R B
Pkigg . KRGV H, RS THR RIS,
2.2 bR
2.2.1 IS [E AL R (Hey) WsE SR A HLAE
S ROBAH S YL . IS A B AH R 10 mmol -
L7 B A 12 mmol - L™ SE e SEBE IR 49, 10% H
fiz pH 2.5 £0.01, ESA 582 i AHZE i/ 1 mL-
min "' HLEC +450, +800 mV, #E i 30 C, #ERERE 10
pLo
2.2.2 i MMP-9, TIMP-1 /K & % F il Bt
B BEVE (ELISA) K I if 3 MMP-9 5 TIMP-1 v B
S A R ™ A A R R 1 ] R
2.2.3 GRPIAZUEIN R SCU Ok HUW R B E A
A AR 3 ~4 pm, [8]FF 10 pm, 435147 HE %t
o e H A g fa . HE B a0 5 . )45 ( x 10
£i5) T, 0 Anymicro Dss I S 50S ER 1R R &
V5.1 A7 IR 4 i IDA-2000 % B2 2% B &
G R G HATHLUE =501 CERR N 10 F518F 8
K)o AN E OCH x40 45, N Anymicro
Dss B B G R 4 V5. 1 7RG R %, &
A R EL 5 A R AL B, 7 F Image-Pro Plus 6. 0
software LA 43 #7 , 7155 MMP-9, TIMP-1 [H M %
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KW AL IR MMP-9 5 TIMP-1 FH 32351
AT HAE o A PR R S B B 2 78 AH TR 248 F iF
1o KT BE B 457 A1 i 4 € 177 AL ( EEM-A) 5 B e 3
57 P PR T AR (TEL-A) 5 il 8 Jes 1o A (LA < R
A7 0L A5 Tl PN ) T R 5 BRE e T AR ( PA ) < BRE R S 437 P i
P P 1 1 R B B S A7 It A P A TR 22 A
IEBE B A (PA/EEM-A) 5 45 JiE B %8 ¢ ( PA/IEL-
A) ;MMP-9 BH: 3k : 0L HF o MMP-9 4 325 21 1k B 4
Yoo AR A OB B TIMP-1 FH 4 3R 55 - 4 F o TIMP-
1 S8 4k BH 1 % o T AR WO B

2.3 Gib ik BEICR A SPSS 16.0 Giil Ak
HEAT RO AT B 2 DL & =5 R, BUUR E SRR
5% F One-SampleK-S 5 55, J7 2% 3¢ ¥ & 56 >R H
Levene K5, 25 8046 77 & 1525 40 A 7 2255, W g
BT Z 000, RZ R ST FEA ¢ K56, P <
0.05 WA WEMEER,

3 £R

3.1 3K Hey WeFE 525 pIXEREZH L85, A A8 20 il
K Hey % T+ (P <0.01); SRR LH, TYTZ
bR R RGO 3% Hey K OF (P < 0.05 B
0.01) 2 /E 2 4 JR B 2 B AK I 3K Hey /K (P <
0.01), W1,

3.2 [fiy5 MMPO,TIMP-1 ¥k 5725 4 BE 40 Lk
BB I W MMP-9 ¥ B T8 (P < 0.01) 5 548
RUH LA, 4% 4 25 4 I YE MMP-9 ¥4 A 6] 72 B %
I, dEA R AL TYTZ 3 50 5 4 2 AR At 7T 40 %6 1l ¥
MMP-9 [ FEARAE A W35 (P <0.01) . 575 FIxf B2
L, BERV AT ol v TIMP-1 Fh &5 (P < 0.01) ; 54 7Y
YL B, & 45 2 AL I T TIMP-1 3545 A [R) 7 B T
Yk 2 TYTZ 5 70 i 20 4F 19T i (P < 0.05 5
0.01), W#EI1,

%1 TYTZ [ Hcy, 17§ MMP-9, TIMP-1 iR B
THHMFIE (2 +s,n=8)

) MMP-9 TIMP-1 Hey
ikl

/g kg ™! /ng+mlL " /ng+ml ! /pmol- L ™!
EHXME - 14.03 £5.93 1.90 0. 67 1.80 £0.16
A - 50.00 £0.00%)  5.46 +2.42%)  14.12 £2.33%
TYTZ 7.8 24.35£12.83% 12.03 £6.87%)  7.83 +3.00%

3.9 49.08 £9.63 8.56 +3.59 9.01 +5.43%

1.95 45.85£7.97 5.66+1.88  11.43 +3.90
ERfIT 5 X103 21.99 +11.88% 8.26+3.65  13.00 +6.30
BAEE 10.5x1070 2094 26.91% 13.12 £4.05% 4,28 0. 65%

F S AN LR P <0.05,2 P <0.01; SH A LB P <0.05,
YVP<0.01(F2~3T).

3.3 NHUE S A &

3.3.1 HE P@EBEHRME 525 0 A i, B
RVZH 505 3 Bk I Bl B 2 1) 3h ok 6 A W Ak B B, BE B
A RAE T0% VA I 5 BER A b d, 45 45 25 4L 3 B
TR AR A U T AR N B B 7 S O [ 2 g 0l 4%, e
DA AR A 7T 40 TYTZ o ) i i /R B 3 (P <
0.05 1% 0.01), WLFE2 MEI1,

3.3.2  fppEdlfb MMP-9, TIMP-1 &l 525 (4 %F
REZH [b %, AR 20 MMP9 PHPE Rk BT (P <
0.01) ; SEIRIZ L4, & 45 25 41 MMP-9 [HPE R K8
AR R R R, F R 41 TYTZ &5 57 4 241 09 1
M (P <0.05), 5 Ax BAwE, £4
TIMP-1 HPE 22 35 ¥4 N W) 72 B ot s SRR 2 Lh A
F 22 TIMP-1 PHE R GE R I 2 2k, 541
X BE A L #5450 4] MMP-9/TIMP-1 Fb (B 3 55 (P <
0.01) ; SHBIRIA L, 45 45 25 40 LU A 3 T B, Jorpor
A VT 241 TYTZ 5 57 4 41 L 4 2 & 4 m /8 ) B 2%
(P<0.0580.01), W33 fIE 2,

F2 TYTZHMEHHRHMREARERERETLHNEM(s+s,n=38)

o 4 B He i FL 7 IE B P
: Jarkg! /pm’ HRL % IR
25 X IR - - -
T - 119 440. 28 +25 002. 43 52.17 £8.35 72.60 +12. 88
TYTZ 7.8 83 653. 06 +22 236. 47" 40. 43 £8.59% 56.81 £11.60%
3.9 114 588. 34 +32 602. 70 43.59 +11.95 60. 63 +18.77
1.95 113 779. 82 +40 067. 99 48.27 +6.62 62.82 +6.73
FARALTT 5x107° 84 472.17 +32 890. 53% 37.75 £19. 14% 53.81 14,26
deH:=R 10.5 %103 98 504. 69 28 107. 44 44.67 £9.68 62.52 +13.96
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EE A IR I 3R T 0 K LSRR Bl bk oK A B 1k ) 40 BRE B R R A 4 )

Con Hy 78 X BREH , Mod SR RLEH , Hig Mid \Low 2 TYTZ &\ MR 20 , Sim 7 ol 71 41

MBS ARR B RE L (HE, x10)

£3 TYTZ M FHEkBIER MMP-9, TIMP-1 [AMERZHIHBM( v +5, n=8)

Lol it MMP-9 TIMP-1 MMP-9/TIMP-1
/g kg !
25 % IR - 126.82 £22.57 180.37 +44.58 0.74 +0.23
[ xi - 687.97 +25 078% 482.76 +119.79% 1.40 +0.28%
TYTZ 7.8 414.61 £138.77% 546. 58 +160.92 0.84 +£0.44%
3.9 503. 88 +80.12 433.52 +72.65 1.18 £0.20
1.95 618.96 +185. 18 395.37 +73.52 1.56 £0.33
FHALTT 5x107° 355. 18 +242.50% 465. 09 +38.45 0.76 =0.49%
PR 10.5 x107* 430. 41 £218.13% 450.17 £71.93 0.96 +0. 44
T : Con %8 [ %) B2, Mod S5 B4, Hig Mid Low iy TYTZ & . AR & 41, Sim Sy (R AMTT 20 , Vbs g4t KA
B2 HEzhEk MMP9 g AU PRIEREIH( x40)
4 itig Wi ik 14 20 25 °F i b, HOAS 25 32 %y ( MMPs/TIMPs )

2 A0 5T (ECM) J2 1fi A8 BE 1 32 22 1 43, H
BT LA B 530 B . TE B Ik ok R R AL v
ECM (16 BRI fift BT 28 T 20 Jikooks FF 58 £k | 1 47 BE B
SR AR IEHEGT ,ECM &b T R Wi A i

RGN . MMPs JE[Ef# ECM () £ 22, X ECM
AT, 2R ECM 3l 257 i /9 i T 2 i
A 5 TIMPs ST AR5 S BRI MMPs 1) K SR 0 il 49, 2
—ZLREA ] MMPs % 4 (9 2 D BE I 5 55, X 40 1l
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