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Expression of Rho associated coiled-coil forming protein kinase 1 in mouse
arteriosclerotic vessel walls and its correlation with matrix metalloproteinase 2

and transforming growth factor 1
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(Department of Radiology, First Affiliated Hospital of Nanjing Medical University, Nanjing 210029, China)

[ Abstract] Objective To determine the expression of Rho associated coiled-coil forming protein kinase 1 (ROCK1) in atherosclerotic
vessel walls and its correlation with matrix metalloproteinase 2 (MMP2) and transforming growth factor 1 (TGF-B1). Methods Thirty
apolipoprotein E knockout mice were selected as the experimental group and fed with high-fat diet. Another 30 C57BL/6 mice were
selected as the control group and fed with ordinary diet. At the 10th, 16th, 22nd, 28th and 34th weeks of feeding, the eyeball blood
samples were harvested to measure the blood lipid levels. The abdominal aorta of mice was collected as samples, and then embedded
and sectioned, followed by hematoxylin eosin staining to observe the morphology of vascular wall. Immunohistochemical staining was
also performed to observe the expression of ROCK1, MMP2 and TGF-B1 in vascular wall. Image Pro Plus 6. 0 software was used to meas-
ure the thickness of vascular wall, plaque area, and expression levels of ROCK1, MMP2 and TGF-B1 in vascular wall. SPSS statistics
27.0 was used to analyze the experimental indicators. One-way ANOVA was used to compare among groups, and Tukey test was
employed for pairwise comparison. Pearson correlation analysis and linear regression analysis were applied to analyze the relationship of
ROCKI1 expression with thickness of vascular wall, plaque area and MMP2 and TGF-B1. Results The mouse model of atherosclerosis
was successfully established. At the 10th, 16th, 22nd, 28th and 34th weeks of feeding, the blood lipid levels were significantly higher
in the experimental group than the control group (P<0.05). Since the 16th week of feeding, plaques were observed in all the blood

vessels of the experimental group, and its area and vessel wall thickness were increased with the extension of feeding time ( P<0.05).
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And the expression of ROCK1 in vessel wall was gradually elevated, and the level was positively correlated with plaque area and vessel
wall thickness (r=0.821, 0.730; P<0.05). Linear correlation analysis and regression analysis showed that the expression of ROCK1
with MMP2 and TGF-B1 were positively correlated (r=0.801, 0.906; P<0.05). Conclusion ROCKI is expressed in atherosclerotic
vessel wall, and its expression level is elevated with the thickening of vessel wall and positively correlated with MMP2 and TGF-B1. In

view of the vasospasm-causing effect of ROCK1 protein, it is suggested that atherosclerotic vessel walls may be prone to spasm, and the

specific mechanism needs further study.
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Table 1  Blood lipid levels of mice in different periods
(mmol/L, x+s)
Group TC TG HDL-C LDL-C
Experimental
10 weeks 17.53+0.43" 1.10+0.80  1.56+0.20 7.61£1.07"
16 weeks 20.81+0.64" 1.33+0.43  1.71+0.08 9.41+0.70"
22 weeks 23.11+0.47" 1.84+0.31 2.21+0.46 10.87+0.65"
28 weeks 24.18+0.87" 2.14+0.27  3.42+0.58" 10.25+1.81"
34 weeks 26.22+1.43 3.01£0.72  3.72+0.72" 13.13+0.26"
Control
10 weeks  2.07+1.12 1.84+0.31 1.78+0.21 0.57+0.07
16 weeks  2.65+0.29 1.32+0.72 1.11+0.08 0.89+0. 09
22 weeks  2.99+0.18 1.57+0.90 1.41+0.41 0.96=+0. 43
28 weeks  3.53+0.19 1.56+0.67 1.32+0.27 1.64+0.33
34 weeks  3.73+0.02 2.20+0.51 1.78+0.15 1.71+0. 10

TC: total cholesterol; TG: triglyceride; HDL-C: high-density lipoprotein
cholesterol; LDL-C: low-density lipoprotein cholesterol. Compared with

control group at the same time, * P<0. 05.
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Figure 1 Morphological changes of abdominal aortic wall in two groups (HE x100)

A control group; B, C, D, E, F. experimental group.

Arrows indicate foam cell deposits and plaques. HE: hematoxylin-eosin staining.
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Table 2 Aortic wall thickness and plaque in experimental group

(x+s)

Time Vessel wall thickness( mm) Plaque area(mm?) Lumen area( mm?”) Plaque area/lumen area
16 weeks 0. 140. 02 0.030. 01 0. 88+0.22 0. 030. 02
22 weeks 0.29+0.08* 0.21+0.06" 0.99=0. 45 0.2120.16"
28 weeks 0.39+0.01"* 0.4120.17"* 0.99=+0. 02 0.4120.28**
34 weeks 0.5420. 02 **4 0.7020. 09 *#4 0.98+0. 39 0.7220. 07 *#4

Compared with 16 weeks, * P<0.05; compared with 22 weeks, #P<0.05; compared with 28 weeks, 4 p<0. 05.
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Figure 2 Immunohistochemical staining results of

Rockl in two groups
A, C: control group; B, D: experimental group. A, B: HE x100;
C, D: HE x50. The nuclei were stained blue with hematoxylin,
and the positive expression area of DAB was brown yellow.
ROCKI : Rho associated coiled-coil forming protein kinase 1;
DAB: diaminobenzidine; HE: hematoxylin-eosin.
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Figure 3

Immunohistochemistry of ROCK1, MMP2 and TGF-B1 in experimental group

(HE x100)

A, B, C, D: immunohistochemistry of Rockl in experimental group; E, F, G, H: immunohistochemistry of MMP2 in experimental group;

I, J, K, L: immunohistochemistry of TGF-B1 in experimental group. ROCK1: Rho associated coiled-coil forming protein kinase 1;

MMP2: matrix metalloproteinase 2; TGF-B1. transforming growth factor-pB1.

0.7 0.6 030r
b ok r=0.979 o r=10.801 . SO r=0.720
o . £ o5 = P<0.001
7 P<0.001 . 2 P<0.01 £ ook 001 o
8 osh o £ 2
= ol = 04r . S o020}
B o04f ..“.4' E 03 o E K o
2 2 9r : 2 0I5k .
& o03f » 2 . °F o Z !\.ﬂ .
¥ R & 02F , o 0.10F ef . .
g 0.2 o g ...‘ ° %0 Q-‘" .
= - > - o°
= 01f ,ﬁ' 20 ad 4 E 00580
0.0 1 1 1 1 : 1 1 1 1 1

100000 200000 300000 400000
Area of ROCK1 positive expression

1 1 1 ]
200000 400000 600000 800000
Area of ROCK1 positive expression

100 000 200 000 30 0000 40 0000 50 0000
Area of ROCK1 positive expression

4 SLIGARERE ROCK1 . MMP2 % TGF-B1 &% SBIRE R A8 £ 14
Figure 4  Correlation of ROCK1, MMP2, TGF-B1 with plaque area in experimental group at different stages

ROCK1; Rho associated coiled-coil forming protein kinase 1; MMP2 . matrix metalloproteinase 2; TGF-B1; transforming growth factor-1.
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