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ABSTRACT Objective: To observe the effect of Coptis Root Extract (CRE) on collagen category and the ratio of MMP-9 to TIMP-1
in aortic vulnerable atherosclerotic plaque of high fat fed ApoE-gene knockout mice for exploring the possible mechanism to stabilize
vulnerable plaque. Methods: Thirty-three ApoE-gene knockout mice, 6-8 week age, were fed with high-fat diet for 13 weeks. After mature
atherosclerotic plaque being formed, the animals were randomly allocated into three groups: the control group, the CRE group, the sim-
vastatin group (as positive control), 11 in each group. They were continuously fed with high-fat diet and the two drug-treated groups,
respective drugs in clinically recommended dose were given for another 13 weeks. Then all mice were sacrificed by the end of experi-
ment. 4 sections of aortic roots in each mouse were examined by Sirius red staining. The contents of type and  collagen and the
expressions of MMP-9 and TIMP-1 in atherosclerotic plaque were detected and their ratios were caculated. Results: After treatment for
13 weeks, compared with that of the control group, the expression of type collagen in aortic atherosclerotic plaque in CRE group was
increased but not significant P > 0.05 , while the expressions of type  collagen and the ratio of type  to type collagen in aortic
atherosclerotic plaque in CRE group and simvastatin group were significantly reduced P<0.01 . Compared with that of the control
group, the positive expressions of MMP-9 in plaque on CRE group and simvastatin group were significantly reduced P<0.01 , the ex-

pression of TIMP-1 in plaque on CRE group was significantly increased (P<0.01). The expression of TIMP-1 in plaque on simvastatin
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group was increased but not significantly P >0.05 . The difference between the two drug treatment group was not significant P >0.05 .
The ratios of MMP-9 to TIMP-1 on the two drug treatment groups were significantly reduced compared with those of the control group
P<0.05 P<0.01 . Conclusions: In a clinically recommended dose, CRT can significantly modify the collagen category and the ratio of

MMP-9 to TIMP-1 in atherosclerotic plaque of ApoE-gene knockout mice to do favor to plaque stability.
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Fig.l After high fat diet for 26 weeks, atherosclerosis lesions of the aortic root in mice (Movat staining)
A. after 26 weeks of high fat diet, severe AS lesion appears in the aortic root of mice, which is corresponding with the characteristics of vulnerable plaque;
B. end cross-section of ascending aorta; C. the start of the aortic cross-section; D. aortic valve site of attachment accompanied with debouchement of

coronary artery; E. aortic valve appears completely, and has the convergence tendency

1 X+ S, mm?

Table 1 The comparison of type and  collagen in atherosclerotic plaque of mice on each group after drug treatment X+ S, mm?

Group n Type collagen Type collagen Ratio
Control 11 0.01+ 0.035 0.08+ 0.05 0.22+ 0.11
Simvastatin 11 0.004+ 0.004* 0.12+ 0.08 0.03+ 0.02*

CRE 11 0.006 0.005* 0.11% 0.07 0.06% 0.05*

*P<0.01 AP<0.05,
Note: Compared with control group, *P<<0.01, AP<<0.05.

2 13 x 200
A B C
Fig.2 The comparison of collagen category in aortic atherosclerotic plaque of mice on each group after drug treatment. (Sirius red staining, X 200 ). A.

control group; B. simvastatin group; C. CRE group
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Table 2 The comparison of the expressions of MMP-9 and TIMP-1 in atherosclerotic plaque of mice on each group after drug treatment X+ S
Group n MMP-9 % TIMP-1 % Ratio
Control 11 21.53+ 1.63 2.46% 0.25 10.60% 4.17
Simvastatin 11 9.75+ 1.30* 4.79+ 0.39 0.95+ 0.33%
CRE 11 4.51 1.04* 5.68+ 1.22% 0.77+ 0.35%*
*P<<0.01 AP<<0.05,

Note: Compared with control group, *P<<0.01 AP<<0.05.

MMP-9  TIMP-1 x 100
A B ,C.

Fig.3 The comparison of the expressions of MMP-9 and TIMP-1 in atherosclerotic plaque of mice on each group after drug treatment. A. control group;
B. simvastatin group; C. CRE group
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