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Figure 10 The role of MMP-collagenase in forming the atherosclerotic plaque.

A: Representative view of atheroma by HE stain in MMP-13** / apoE~"- (left) or MMP-13-"- / apoE~"- (right) mice fed with athero-
genic diet for 10 weeks.

B: Quantitative analysis of intimal area in MMP-13**/ apoE~- or MMP-13--/ apoE~- mice. Mice were fed with atherogenic diet for
5 or 10 weeks. Note the similar extent of plaque formation between two groups.

C: Representative view of interstitional collagen accumulation in MMP-13*+ / apoE~"- (left) or MMP-13-"- / apoE~'- (right) mice fed
with atherogenic diet for 10 weeks.

D: Quantitative analysis of collagen area ratio in the atheroma in MMP-13** / apoE~- or MMP-13-"- / apoE~- mice. Mice were fed
with atherogenic diet for 5 or 10 weeks.

Bars represent mean = SEM.

A c
thiny
A— iabaalion
Fraquancy (%)
A o MMP-13° | apoE MMP- 13 | apoE-
AD=22.8 v AD=12.2
— -
thick
0]
B
o a
80 o +80 00 -] +B)
Criantation angle (degroe)

Figure 20 Optical analyses revealed thinner and less aligned periluminal collagen fibers.

A: Scheme of the relation between the color and thickness of the collagen fibers. The color of the collagen fibers stained with
picrosirius red and viewed with polarized light is determined by fiber thickness.

B: Images show the distribution of green collagen, representing thin fibers.

C: Representative examples of collagen fiber orientation. MMP-13-"- / apoE~- mice have more aligned collagen fiber in the intima
than MMP-13**/ apoE~"- mice.
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MM P-13 Contributes Collagen Structure and Catabolism
in the Mouse Atheroma Plaque
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Interstitional collagen strengthens the arteries and is supposed to play a crucial role in forming atherosclerotic
plagues. Degradation of the interstitional collagen may result in rupture in the atherosclerotic plague. Collagenases of
matrix metalloproteinase (MMPs), including MMP-1/collagensase-1, MM P-8/collagensase-2 and MMP-13/
collagensase-3, can digest collagen structure and contribute to collagen catabolism in atherosclerotic plagues. We
demonstrated that MM P-collagenasesiis linked with the development and structure of atherosclerotic plaques, by using
mice with mutation at the collagenase common cleavage site resulting in resistant to MMP-collagenase. In order to
specify the role of MMP-collagenase in the structure of the atherosclerotic plaque, we utilized apolipoprotein E-
deficient mice lacking MM P-13 or expressing mild-type MMP-13. While both groups revealed similar plague size at
the aortic root, the plagues of MM P-13"- mice contained significantly more interstitional collagen than those of MMP-
13** mice. Furthermore, quantitative optical analyses revealed thinner and less aligned periluminal collagen fibers
within the plagues of MMP-13 mice versus those from MMP-13 mice. The data support the hypothesis of MMP-13,
vital role in regulating and organizing collagen for atherosclerotic plaques. Development of the system is under way for
visualizing MMP activities, with focus on MM P-collagenase. (J Jpn Call Angiol, 2007, 47: 327-331)
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