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Abstract

Objective: To investigate the mechanism of atherosclerotic vulnerable plaque formation based on the regulation
of connective tissue growth factor (CTGF) expression by animal model analysis. Methods: The atherosclerosis

+/+

model were established in 8-10 weeks old female littermate CTGF"*ApoE™" mice (the observation group) and
CTGF"ApoE ™" mice (the control group). The rats were fed with high-fat and high-cholesterol diet, the state
of the mice was observed, the blood lipid index was measured, and the pathological condition of the vulnerable
plaques were recorded. Results: All mice were successfully completed there were no local or systemic adverse
reactions were observed. The TC, TG and LDL-C values of the observation group were higher than those of

the control group at 2 and 4 weeks after model establishment, and the HDL-C value were lower than that of the
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control group, compared the difference were statistically significant (P<0.05). The atherosclerotic plaques were

formed in the arteries of the two groups at 2 and 4 weeks after modeling, the atherosclerotic plaques in the heart

and aortic roots of the observation group were more significant than the control group, and the lipid core area were

increased and the foam cells were increased significantly. The area of vulnerable plaques in the observation group

at 2 and 4 weeks after modeling were significantly higher than that in the control group (P<0.05). The relative

expression level of MMP-9 in the observation group were higher than that in the control group, and compared

the difference were statistically significant (P<0.05). Conclusion: The lack of expression of CTGF signaling

pathway can inhibit the expression of MMP-9 and promote the normal metabolism of blood lipids, thus inhibit the

occurrence of atherosclerotic vulnerable plaque.

Keywords

fy Ik o3 B B AL S — T 2R i B AR, 2 A
RS 5 H o, B W0 AT ik 20 55 2 3
T AR i R AR Y 3 R R
s A BEHL (atheromatous plaque, AS)MMEZE, H
o PR At ASER E PR BR E , JUHR B B B B
ZLPE AR TE W5 1R 2 BRI I R 1 1Y 32 2
PR30 5 401 B B 4 T iy R A AR ok S
T AR A BB, LR A R A D
A VT UL M RE AR 2 DA R R T
T, b A R T 0 A 5, PR A R A
L5 AE B B B e py i S bk o R A Ak 5 i
BRI R — R ERNERE, AZ/AR
24, RN, IR LSBT T 5 ik
T T 0 A AR 2 AR (Tow-
density lipoprotein, LDL)Z/KF-MF+iE, IEFEE
BN TRE, SEME N EIIREZ R, Qi
A A 20 R T — ZR B AE TN T, ol A A A
Hy, RGPS O O, i AR PR AR
h GBS 2 aE AU K ] F (connective
tissue growth factor, CTGF)@?TGF—[ME@%?F
AL — R0 T AR T D, AT Y B A0 R
B3 AR T A R A - A ST 2R R B BT AR
TE VR Y e R GUF- A . AR RRHLIR N IR B RO RS 45
J7 W K R EAE Y, CTGER A KA KE 2 iR
LR S e N IR RS E , 5 BORAE 2 0 Y TE R i
JRUT ) E R A 5 e B 45 B B 1 AR M B A
B AN SRR, R T IR CTGE
IR Bl K ok R A Ak B 45 R HRIE FSL AR

1 MR 57HE

1.1 ##
PEH8~10/E I (IR E =18 g) . ARAS K I 1 i

connective tissue growth factor; atherosclerosis; vulnerable plaque; blood lipid

PE 5 CTGE"ApoE” /N (M2 4]) 5CTGE ™~
ApoE N (X R4L), HA8H/NRL. INRIE
F 2% EJackson 3L 552, 10 BB 24 2% Be sl 1 52 5
RO PRRP . EEH L ARHEIE LW b B 252 B R AR
DB BE 52 50 sl W 40 R 25 51 s itk . = R v IR
/N B AR Hh A B B g AR R A PR m R AR

1.2 Fik

P2 /N BRE3 26 7 5 i v R T B AR (2 1% R
I 10159 H [ 1 ) PR SR 4 22 10 ], e ST Bl ikl A i
AR i I v 50,089 73 L HE 24 JBR % /N B
[ 22 Ji DA SR 1E H R SR A7 B T, R R A R
ik, HHNAEN0.3 mm, KE N3 mmiEKREE
B SRS KANE I e B, A RkY T,
i =L

1.3 ME4EIR

1) 1 i A m S /N BUIRES o 2) AL 2
e ERLG 2 J 4 A A U R, 20 =R
1 43 B ML, >R FHitachi 71807 4> [ 84 1k
A3 B AR DU S IR [E (T C) . = MEH A (TG) .
15 %% B IR £ 1 [ B (high-density lipoprotein
cholesterol, HDL—C)@{&%EHE%EHEW@?
(low-density lipoprotein cholesterol, LDL-C)
A o 3)FE LA [A] — e fa) s UL IR AR SE /N B, B
AN S K U, L4 um R EIE L) A,
FTHER @, 28 B A/ BRURE B w1 AR e oK 9 )2 T
TTRBIL 20 M. 4) /N BRSO 22 73 8 5y Ol £F
HEPERAS . AS . WHEFAENE BESE | MR BE . BER
JE T, HT2ZRBOA N R AR E B, R 3R HOAE 2
Sy, LR G A P AL 5 ) RE UM Y 2 21
FEARBEATOR S, BUR R 20 pglAEAS AL 10%
SDS-PAGEHLIK, %[5 In A S #it K ELMMP-94



1874

I R 5 B4R, 2019,39(9)  http://Icbl.amegroups.com

& (1:500), ZB-actinBTfR(1:1 000)—Pi, 4 CHF
Fid . MMAHRPHi(1:5 000), TEEFHE
30 min, ECLAJG/F#ATFE S M, WIHICTGE
AR X SR IR Ko

1.4 GitF4biE

K HSPSS 22.00 8 (A -4 T84l 7 B, T BERH
LB bR i 25 (3£s) R, B X LR FH eA 3
One-Way ANOVAZMIT, 5 457K i Ha=0.05, P<0.0S
RERAGIFEE L

2 R

21 MESMmMAETK
A /0N BRI 58 B S 56, A XL 4% 381 Jmy 3505 D 4

1 FLE R [ B i8] 2 9 RS X L (n=4)

BN . WEA/NRERE2E . 41
TC, LDL-C, TG{H X} R4S, HDL-CAH H Xt iR
UK, ZRAGIFE L (P<0.05, £1),

2.2 BRI FEXIE

PR/ BB 2 J8 408 B9 3l Bk N 2498 1 sh
ok ok BEBE AL BEB, YR IR BRSO
JBE Bl KRR TS B0 bk oFs B B 1 BXE R 0 R A B
F, RO, kMR EENE, o
AEMREN, AL E (K1),

2.3 SRR ER

WAL /N B S J5 2 8] L 48] 9 55 45 BiE B g AR
AR E S TR, ZRASI R X (P<0.05,
%2),

Table 1 Comparison of blood lipids at different time points between the 2 groups (n=4)

- A E 28 / (mmol.L ™) T 4J5 / (mmol-L™")
TC TG LDL-C HDL-C TC TG LDL-C HDL-C
X)”u%??ﬂ 2528 +249 276099 16.14+3.22 0.70+0.34 26.29 +2.55 4,19 £0.22 18.49+1.48 0.65+0.11
Xif HR 2L 23.87+291 2.62+0.28 13.11+2.11 0.78=+0.11 23.52 +£3.33 2.97 £0.29 15.10£2.58 0.75+0.13
t 5.683 4.583 8.193 3.785 7.493 11.832 6.833 4.722
P 0.012 0.022 0.005 0.037 0.010 <0.001 0.00S 0.020
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Figure 1 Plaque morphology at two different time points (HE, x 400)



CTGF SURFA M SRR S BER T G i, 55

1875

2 WA E B i8] = B B Bk SR A R L S5 R BEER AR X EE
(n=4)
Table 2 Comparison of atherosclerotic vulnerable plaque

area at different time points between the 2 groups (n=4)
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Figure 2 MMP-9 expression at two different time points
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