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ABSTRACT Objective: To explore the relationship of carotid artery plagues and matrix metalloproteinase, interleukin, polypeptide
growth factor levels in patients with acute cerebral infraction. Methods: 60 patients with acute cerebral infraction in the department of
geriatrics of the Third Affiliated Hospital of Beijing University of Chinese Medicine from January 2017 to December 2017 were selected
as the observation group and divided into three subgroups, the no carotid plaques (n=20), the stable plaque (n=20), and the vulnerable
plaques (n=20) with carotid ultra-sonographic methods. 60 healthy cases from outpatient were selected as the control group. The matrix
metalloproteinase of MMP-7, MMP-9, MMP-12, interleukin of IL-6, IL-8, IL-18, and polypeptide growth factor of VEGF, TGF-B1 levels
of all patients with acute cerebral infraction and healthy controls were measured by enzyme linked immunosorbent assay (ELISA). Then
the results of all groups were compared. Results: The level of matrix metalloproteinase of MMP-7, MMP-9, MMP-12, interleukin of IL-6,
IL-8, IL-18, and polypeptide growth factor of VEGF was higher than that in control group, with significant difference (P<0.05). While the
content of polypeptide growth factor of TGF-B1 was lower than the control group, with significant difference (P<0.05). The body mass
index of the stable plaque group was significantly higher than that of the control group (P<0.05). The BMI, TC and TG levels were
significantly higher in the unstable plaque group than in the control group (P<0.05), and with no plaque. Compared with the block group,
the triglyceride level was also high (P<0.05). In the no carotid plaque groups, the stable plaque groups, and the vulnerable plaque groups,
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the level of matrix metalloproteinase, interleukin and polypeptide growth factor was statistically significant (P<0.05). Except for serum

polypeptide growth factor TGF-B1, it was significantly lower than that of the other 2 groups. The levels of serum matrix
metalloproteinase of MMP-7, MMP-9, MMP-12, serum interleukin of IL-6, IL-8, IL-18 and serum VEGF were significantly higher in the

unstable plaque group than in the other 2 groups.The difference was statistically significant (P>0.05). Conclusions: Serum matrix

metalloproteinases, interleukin and polypeptide growth factors are closely related to carotid plaques in patients with acute cerebral

infarction.
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Table 1 Comparison of matrix metalloproteinase, interleukin and polypeptide growth factor between two groups( x:s )

MMP-7 MMP-9 MMP-12 IL-18 VEGF TGF-B1
Groups n IL-6(pg/mL) IL-8(pg/mL)
(pg/mL) (pg/mL) (pg/mL) (pg/mL) (pg/mL) (pg/mL)
. 415.77% 62.42+ 176.4% 232.94% 281.67% 50.62+ 2577.67+
Observation group 60 10.49+ 4.49
97.25 25.98 65.82 94.74 79.01 22.93 855.46
272.42+ 49.74+ 58.57% 103.48+ 148.65+ 3173.00+
Control group 60 7.61+ 3.26 2291+ 8.04
22.99 19.95 28.55 44.59 23.12 747.04
t 11.112 2.999 4.019 12.722 9.576 12.516 8.834 4.06
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

R 2 BARKRERLE (ves )

Table 2 Comparison of clinical data in each group(x=+s )

Groups n SBP(mmHg) DBP(mmHg) BMI(Kg/m?) TC(mmol/L) TG(mmol/L) HDL(mmol/L) FBG(mmol/L)
Vulnerable plague
20 127.45% 9.55 81.25+ 9.01 26.64%f 5.73* 6.23+ 1.00* 226t 0.72** 1.76x 0.39 5.20% 1.70
group
Stable plague group 20 126.89+ 11.09 78.84+ 10.43 24.52% 3.87* 521+ 1.22 1.81+ 0.48 1.62+ 0.25 5.18% 0.96
Non-plague group 20 12528+ 11.95 78.28+ 10.39 19.24%+ 4.45 521+ 1.29 1.58%+ 0.46 1.60%+ 0.28 4.85%+ 1.69
Control group 60 121.32+ 10.59 77.26% 8.23 17.11% 4.72 4.67+ 0.92 1.52+ 0.46 1.56x 0.32 4.80% 1.60

Note: *: compared with the control group, P<0.05; #: compared with the non-plague group: P<0.05.
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Table 3 Comparison of MMP-7, MMP-9 and MMP-12 levels in patients with cerebral infarction( xts )

Groups n MMP-7(pg/mL) MMP-9( pg/mL) MMP-12( pg/mL)
Vulnerable plague group 20 533.56% 9.85 70.23% 30.87 11.78+ 531
Stable plague group 20 421.14+ 21.62 58.09+ 21.45 10.29+ 3.89
Non-plague group 20 296.47+ 11.13 48.88+ 25.84 9.33+ 451
F 1046.201 6.029 7.965
P <0.05 <0.05 <0.05
24 AMERETAMFANZKFELLE 21 ANFRE BB L B 1=
BTG A2 IL-6 IL-8 IL-18 /KL, 2 A4 2.5 AMREEE A NS SKAEKEFKELE
R U(P<0.05) (£ 4), BRIV R TCREHA o BEBR AR T A8 PR K OGB4l , RESE BEB 4] VEGF 7K

R 4 SAMETBE IL-6,IL-8,IL-18 K FHILLE (x5 )

Table 4 Comparison of IL-6, IL-8 and IL-18 levels in patients with cerebral infarction( x£s)

Groups n IL-6( pg/mL) IL-8(pg/mL) IL-18(pg/mL)
Vulnerable plague group 20 235.36% 41.29 356.44+ 48.37 335.58+ 76.67
Stable plague group 20 184.41+ 19.67 223.51+ 33.42 318.49+ 45.01
Non-plague group 20 103.27+ 22.58 135.74% 22.61 189.51% 9.53

F 250.035 172.096 202.478

P <0.05 <0.05 <0.05
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Table 5 Comparison of VEGF and TGF levels in each group of cerebral infarction( xzs )

Groups n VEGF(pg/mL) TGF-g1(pg/mL)
Vulnerable plague group 20 70.21% 25.34 1899.94+ 856.63
Stable plague group 20 45.58+ 21.29 276991+ 777.52
Non-plague group 20 43.33+ 19.89 2702.36% 903.24

F 42.593 11.354

P <0.05 <0.05

—MMP7
—MMP9
MMPI2
—IL6
IL8
—IL18
VEGF
TGF
Reference
line

0.8

Aanuag
o
3

&
Y
1

0.2

P

T T T
00 02 04 06 08
1-Specificity

& 1 ROC #hZk5r7n
Fig. 1 Distribution of ROC curves

2.6 ROC £ Tl

FIH ROC HHZ 3Bt B DG AR A D] 37K - P AN AR B
e (IAEAE) BN M8, &30 MMP7 J IL-8 (i £k A R A
B EEAR S e LR DL 1 123k 6,

REZEFEEAE , 3 HCHh IR AT o H e [l e R AE T A A 35 — (311,
BT v B UL , 2 AP TR TN
VIR LY ) I R0 3 S 3L 7 R, ol A5 2L i IR e
PESRBCAE AR , 10775 | 7S ) P fi 1 28 D) B SZ 4012, de v L Ay 85180 ok
SRERELL , R A 2R N RE AL S 5 ) IR ok AR BE AL (AS ) B %
AR H T, Sk oRHERE b B YR 2B EE A —Fh R AR
PN, FE I JETE 1983 4F: Fabricant 25 1 ) 1E S ¥ 1 4 e 57 3l ik
S REREAL IR LU , I B N Bz D BB A B JRAE S I ) A
FARS SRR AT A OGP . AR IRE B ] 7 5i B2 L S I
AHE AL, T LUK SIS0 KRB 73 A A s BEBR RIS R E BB 5 A2
PEHAS TR G IR RAE AN D 2T AR LT s AT e BELR AR
SUESAEANM 2 AH RO LT AR IR T OOk A
BT RAE B, A E RS EA S B, 5 2 I ™
SRR RE A IRE SRS A 5 TR B AL ) JRAE S AT O, R
E VAL G S ko AR AL i B, T H 25 T 2 ks
SRR ER A P e, N RSB i e Y 2
S CHn-F- 55 JULZ IS . PN B A B S P A ) O 38 FEL N , RAE A
TR BES HE BN SRR REH AL e B R MR R 25 4 . MMPs (i Ji 4
JRE AR B T &R NIRAE A, i85 8 70, E2EALE
e it 2 ML AT B, REAS S 1A 22 240 i (A B R 2 i L 5 e

6 EXMEMEFKFHETAR REEA REE HRERABTERLLE

Table 6 Comparison of area, optimal cut-off point, sensitivity, specificity and Jordan index of related cytokine levels

Index AUC(95%CI) Optimal Cut-off Point Sensitivity Specificity Jordan Index
MMP-7(pg/mL) 0.883 450.74 0.75 0.975 0.725
MMP-9( pg/mL) 0.703 81.70 0.45 0.90 0.35

MMP-12(pg/mL) 0.711 13.14 0.55 0.95 0.50
IL-6( pg/mL) 0.836 178.48 0.85 0.75 0.60
IL-8( pg/mL) 0.863 263.94 0.75 0.925 0.675
IL-18(pg/mL) 0.788 330.195 0.55 0.85 0.40
VEGF(pg/mL) 0.789 62.135 0.65 0.875 0.525
TGF-B1(pg/mL) 0.686 3023.2 0.5 0.875 0.375
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