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RBE Br:4R3T & R Rt (ACD B F M kst NH A a8 B PO RE ML, oW E SR L B A RE S ETRE TG AR
st T R % G (YKL-40) Ao fis & & A8 X S5 A5 B A2(Lp-PLA2 )/K-FegAa kb, F7ik:ik4F 2016 55 2 A £ 2019 4F 6 A K IRAE
#9102 4] ACL B4 AT Sk AR A i Ae e 75 YKL-40 Lp-PLA2 ¥l R A £ 3 T4 BRAY 2 5 Ak B4R 5 4 (NIHSS)
N ACI EFRETERE, MABRFMIGTERRG 4 A%t TE. BR: HMsREH I IRaERE Y 5%, aF YKL40,
Lp-PLA2 /K-F & FTAE e 205 L3 20(P<0.05). REJRHEAZE L R R TG 4030 5h bR se e 1 37 4 e B 38 3 2R 3 LA %t
2 £ 7 (P<0.05), foiF YKL-40 Lp-PLA2 /K- K% ACI %42 64 he & mHH 3 (P<0.05), F)5 R B 40 % YKL-40 Lp-PLA2
R & THUE BAF4(P<0.05), Spearman #A8% 2 R B 7, M hksek M7 4 o F 758 5 o iF YKL-40 Lp-PLA2 K-35 2
JEAE X (15=0.751.0.694,P<<0.05). £5if:ACI 2 Z5 WM H MBI AN AL TR FEY SRS, L0 B LR ERE G
A E fnF YKL-40 . Lp-PLA2 K-F ¥ FEZEWR 2, A HIRAR F & FTH ACL R L5 B TG P BT R H SR .
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Contrast-enhanced Ultrasonography of Intraplaque Neovascularization in
Patients with Acute Cerebral Infarction and Its Correlation with
Serum YkI-40 Protein and Lp-pla2 Levels*
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ABSTRACT Objective: To evaluate the value of angiography in carotid artery plaque in patients with acute cerebral infarction
(ACI). Analyze the correlation of intraplaque neovascularization CEUS grading with severity, prognosis, and serum levels of chitin
enzymes protein-40 (YKL-40) and lipoprotein-associated phospholipase A2 (Lp-PLA?2) in carotid artery plaque in patients with acute
cerebral infarction (ACI). Methods: 102 patients with ACI admitted to our hospital from February 2016 to June 2019 were selected for
carotid color doppler ultrasound, contrast-enhanced ultrasound and serum YKL-40, Lp-PLA2 detection. The severity of ACI was
evaluated by the National Institutes of Health Stroke Scale (NIHSS), and all patients were followed up to 4 weeks after onset for
statistical prognosis. Results: Intraplaque neovascularization CEUS grading, serum YKL-40, Lp-PLA2 levels in the vulnerable plaque
group were higher than those in the stable plaque group and the non-plaque group (P < 0.05). The grade of angiography in carotid artery
plaque in different severity group and different prognosis group had significant statistical difference (P < 0.05). Intraplaque
neovascularization CEUS grading in carotid artery plaque in different severity group and different prognosis group had significant
statistical difference (P < 0.05). Serum YKL-40, Lp-PLA2 levels increased with the severity of ACI (P < 0.05), and serum YKL-40,
Lp-PLA2 levels in the poor prognosis group were higher than those in the good prognosis group (P< 0.05). Spearman rank correlation
results showed that Intraplaque neovascularization CEUS grading in carotid plaque was positively correlated with serum YKIL-40,
Lp-PLA2 levels (rs=0.751, 0.694, P < 0.05). Conclusion: The grade of angiogenesis in carotid artery vulnerable plaque in ACI patients is
high, which is closely related to severity, prognosis and serum YKL-40 and Lp-PLA2 levels. Carotid angiography can provide an
effective basis for risk stratification and prognosis of ACL
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20 iR # 5L (acute cerebral infarction, ACI) J& 1 & 4F A H
WHIRFNZ KIi , R BRI LA A E B 7%
FEUM A ZE R ACT Y FEARALEI, SEHR A AR 4 2
SPKBEHOATRE A TR R, 0 M 75 A7 g IS 3900 4
B, Sl ior P i 1A R 2 TR M RRAFE D, 7
G RAT T Z B VPG SN ko 8 1) 2T B, RIEA
M F 25 lkid b i, FARBREE A 40 (chitin enzymes
protein-40, YKL-40 )& #7 & JLAY S0Pk 2 Pk IR, (ol it P o 4875
R LR P YKL-40 /KB e, HoKSF 5 3l Ik B &
PE L R R DIA G O, JRAE FIAROCBEAR G A2 (lipopro-
tein-associated phospholipase A2,Lp-PLA2) 5451 5 i b
B, S 5L, 5 ACT K, B KA S, AWt
G R S 501 [k 75 1 5 DA ACT JB 3 BEBR Y A I 20 90,
AT ACT B E e FE B . TS DL K ALY YKL-40,
Lp-PLA2 fYAHICHE, DIBAIR IR ACL G732 IRI 78 S 11
SRS

1 7R 5 J7

L1 IgFR%E R

PPk 2016 4F 2 H & 2019 4F 6 A B Bedkif Ay 102 ] ACI
B AFRE: 0 L CT o MRIJESE HAFA 2014 45 [F
LPEBR M PERG S T2 R N 0 AT IS K I 4 R A
0 BEHETC ACLHR S, K 2 A R B2 AL AT o HEBRFRIE
0 AIHEHEIRYL ;0 AFFEAEMR MRG0 A b
50 PEELOHERSRT ;0 FTIEE B IIRE R 0 AR
PR o AR BT S
1.2 ik
1.2.1 SzhRkEBAE  HDIXE B O 5 il i wiil (35E
CHIHAR]), T1L-D ZRREHSK (A% 5~ 12 MHz), (835 - R 5
TR, Sk 5 A 78 53 2 R ST , Ak KBRS U R
P — B — R — B4 7L 28 IURT 204K v 45 200, 20
Jik S Bk A Sk o 3, AR LA AT B IR oA Y
K AR, W SE KA - A R B (intima-media thickness,
IMT) , il 3 RBCEHIE . IMT 5 SCH S I N IRAS i 2 v
NS AMEAR R EIE RS . IMT2 1.5 mm Ry BEEIE 8, AR 38 N R ]
PR A AW BE B T . e P BB . 6181 1 | NI 58
H, INERER [P s B 5 h AR I 7S B AT AEEE FSILBE TR RE, 5
PABEH R 2O AR TERE, NFER ] AN A) SlAIG / FElm]
P AR AREE B BRI, MRAEBEHAS B I R B Bk ACT
SR REBEHA (n=19), FUEMERESRA (n=31), HHisEsd
(n=52),
122 MEhBKBFER (AT KB H R 1T Hsh kol =
TR, () Philips iU22 (6 28 7, C5-3 M4k
AR 3.5~5.0MHz, 285Dk A 7S s i o GR i
Bracco /A F] ) (59 mg g4t +5 mL A= FHEE /K )1.2 mL, #E
TEAEFRERK 5 mL WS 5 shig s RIG, BRI om AR a5 5 4
RS SEATE AT, S B A UG HhR 1 ADBEHITAY , 2 R BEE
Ve AR B PR . ARYHBEHR P A8 1 A 5 1% k4743

U0 e BEPLNTCIETR, 1 0 BEY Py SRR, 112 BEE
Lotk 2 IR R, TI9 : BEHep JotR 3R SRR
123 MiEF YKL-40, Lp-PLA2 #&3l  ACI B 7 3 F &
48h PR A B TE RS R 3-5 mL, 28 1 o B, O AL BRVA R
PRAT, IR S e W BFH B0 AGE I L3 145 PN B2 2E K R YKIL-40
Lp-PLA2 /K- A& R KA 4 B 3hE 53 Hr{ BIOBASE2000,
1R & [ 52 [ Epitope Diagnostics 23], #RAF/ ™A% & I L]
T,
1.3 fRIEREE AT E R E

ACI (B A Bt J5 2R FH 3 [ [ 57 TR e i 2 T RE BB 1T 43
(National Institutes of Health Stroke Scale, NIHSS)™ $F4 ACI
HBEMLINREEIEI . AKHE NIHSS 43K 8 =40,
SRR R EE M2 T REAR 20 (LA T AT AR R B4 ) : NIHSS PF43<
6 43 (n=21); P EEM A DI REFIHAH (LT SRR B2 ) .7 43 <
NIHSSs 14 43 (n=35); HEEMZDIRERIIZH (LT AR EEE
£H) :NIHSS 77532 15 73 (n=46) . WA BE IR RVORL, s
— 0 A M AR BT A5 ), BRA Sle (R i s B PR
IR ILAE e O ACT G 50 46 ) | S 50 B A G s [ JIEL [ e
(total cholesterol, TC) ., H il = [ (total triglyceride, TG). /= %
84 19 (high density cholesterol, HDL-C), 1% & i5 2 I (low
density cholesterol, LDL-C)],
L4 IEEATUE T

KR 4 B ER I T NIHSS $F4, AR IETPAh 245 5 ) s
Y705, NIHSS 1743 T B 91.00%-100.00% S J 4< 25 /i ; NIHSS
PS> TR 46.00%-90.00% K 35 745 ; NIHSS 43 F [ 18.00%
-45.00% Ay #E 25  NIHSS P53 RIS 17.00% ) J0284k s NIHSS 1
51 B> 18.00% A A0, f HA R i W i R
RIS RAFA S 63 4 45 oAk B E R TS A R AL, St
39 i,
L5 Geit=arin

SPSS 25.0 #4740, %4 Kolmogorov-Smimov . levene
K YKL-40  Lp-PLA2 451 it Bt p HAG TE AR ATy 22 551 LA
B2 32N , 4 R LA R R 5 220007, 2 I I X L
K] LSD-t #5565, W 2 8] FL R FHAS AR AS ¢ K . U8l kBT
Pl s 9 TR R L 3R(%) 3o R A o K, S 5%
#}% A Mann Whitney U 5§ Kruskal Wallis H #:4 , Spearman £
AH 5 43 B 230 3h Ik BE B Py i A 5 RS I TE YKL-40,
Lp-PLA2 Z [AIAHHICHE o BT Geit34 2R FSU RS 36 , Ao B 7K o
a=0.05,

2 R

2.1 EEFERLE

Gy B AT L7 YKL-40 Lp-PLA2 7K = TR e B
P AT BEH AL (P<<0.05) , 2 28 BB 20 1 JC B B 21 47 % Lh 3
TH#FER (P>0.05), et YKL-40 Lp-PLA2
OFR T IOBEE 4 (P<0.05), =£H M5 (R BR B85 A IF9R
935 ACI Z Jii 2 | TC TG HDL-C LDL-C [ 424 5
(P>0.05), WFE 1.
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Table 1 Comparison of baseline data of each group

Project No plaque group Stable plaque group Vulnerable plaque group Fiy value P value
(n=19case) (n=31 case) (n=52 case)
sex[case(%)]
male 12(63.16) 19(61.29) 31(59.62) 0.078 0.962
female 7(36.84) 12(38.71) 21(40.38)
Age (years) 60.35+4.71 60.02+4.18 63.21+£5.49 5.160 0.007
body mass index(kg/m?) 25.24+2.01 25.50+1.85 25.61+2.31 0.211 0.810
hypertension[case(%)] 6(31.58) 12(38.71) 19(36.54) 0.262 0.877
Diabetes [case(%)] 9(47.37) 15(48.39) 22(42.31) 0.339 0.844
hyperlipidemia[case(%)] 7(36.84) 11(35.48) 20(38.46) 0.075 0.963
Coronary heart disease[case(%)] 0(0.00) 3(9.68) 6(11.54) 2.343 0.310
Family history of ACI[case(%)] 1(5.26) 3(9.68) 5(9.62) 0.388 0.823
TC(mmol/L) 5.51+£0.45 5.57+0.39 5.62+0.35 0.608 0.547
TG(mmol/L) 1.68+0.82 1.65+0.71 1.69+0.81 0.026 0.975
HDL-C(mmol/L) 2.07+0.25 2.01+0.38 2.12+0.43 0.785 0.459
LDL-C(mmol/L) 3.06+1.01 3.19+1.05 3.11+0.99 0.109 0.897
YKL-40(pg/mL) 126.35+13.25 151.35+22.52° 196.25+34.26® 108.200 0.000
Lp-PLA2(ng/mL) 202.35+19.26 232.14+25.59* 263.25+35.16® 31.208 0.000

Note: *P < 0.05 was compared with the non-plaque group, and "P < 0.05 was compared with the stable plaque group.

2 AEBESRER TN EMEREL S RESR 61(%)
Table 2 Grade differences of angiography in carotid plaques with different plaque properties case (%)

Groups n Level 0 Level | Level II Level I11
Stable plaque group 31 7(22.58) 19(61.29) 5(16.13) 0(0.00)
Vulnerable plaque group 52 0(0.00) 11(21.15) 29(55.77) 12(23.08)
U value 34.755
P value 0.000

23 AEFERESETFRERAFTENEER SR F S8 L(P<0.05), L7 YKL-40 Lp-PLA2 /K F-Fi% ACI
YKL-40,Lp-PLA2 tb32 o R B8 1) 0 B 1T 1 (P<<0.05), 2% 4 8] e 22 S Y HAT 458
T 1 R ) 98l K DR e A BRI S e A TR (P<<0.05), I3k 3.

3 FEFIERE BB OB N EMEER H R MF YKL-40,Lp-PLA2 K F£F
Table 3 Differences in angiography grade, serum yk1-40 and lp-pla2 levels in carotid artery plaque in patients with different severity of disease

carotid plaque grading n(%) Lp-PLA2
Degree of condition n YKL-40(pg/mL)
Level 0 Level | Level II Level I11 (ng/mL)
Mild group 21 2(33.33) 4(66.67) 0(0.00) 0(0.00) 129.56+21.35 204.35+21.35
Moderate group 35 5(21.74) 18(78.26) 0(0.00) 0(0.00) 159.35£22.51*  237.15+27.15°
Severe group 46 0(0.00) 8(17.39) 34(73.91) 12(26.09) 195.64+33.07*  263.88+36.24®
U /F value 58.127 44.900 27.909
P value 0.000 0.000 0.000

Note: *P < 0.05 was compared with the mild group, and °P < 0.05 was compared with the moderate group.
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Table 4 differences in angiography grade, serum yk1-40,

hY- =3 = VA
EER

F 3 X (P<0.05), FUs A RALIM i YKL-40 Lp-PLA2 7KF-i
TG BIF-4H(P<0.05), L% 4,

534, % YKL-40.Lp-PLA2 kK FE R
Ip-pla2 levels in carotid plaques with different prognosis

Carotid plaque grading n(%) Lp-PLA2
Prognosis n YKL-40(pg/mL)
Level 0 Level | Level Il Level I1I (ng/mL)
Poor prognosis group 39 0(0.00) 0(0.00) 27(69.23) 12(30.77) 199.52+42.15 269.35+39.51
Good prognosis group 63 7(15.91) 30(68.18) 7(15.91) 0(0.00) 151.05+28.59 225.80+24.65
U /t value 60.684 6.920 6.863
Pvalue 0.000 0.000 0.000
2.5 MBBBRERAFEMEERL SRS YKL-40,Lp-PLA2 4 @& RIS mni & (P<0.05), WL 5, Spearman kAR 53
ESE FrEs A s, SR RESR T AR 048 36 52 70 9 5 1N YKL-40,

I YKL-40 Lp-PLA2 /KY-Fifi 3 £5120) ik SREHR P98 A 1

A= 3 = VA
EER

R 5 AEIFABNBKBELR A HT A

Lp-PLA2 /K44 S IE A 56 (rs=0.751,0.694, P<<0.05)

SyERImiE YKL-40, Lp-PLA2 7k F £ 5

Table 5 Differences in neovascularization grade serum yk1-40 and Ip-pla2 levels in different carotid artery plaques

Carotid plaques score n YKL-40(pg/mL) Lp-PLA2(ng/mL)
Level 0 7 100.29+10.25 198.35+11.26
Level 30 151.52+19.46° 233.52+19.35°
Level 34 199.36+26.79® 263.16+£26.35%
Level 12 239.25+37.49% 295.35+33.92%
F value 64.150 32.070
P value 0.000 0.000

Note: °P compared with group level 0 < 0.05, compared with grade [ group "P < 0.05, compared with grade 1l group P < 0.05.

3 3
KU RERE (L 2 A AR ACT % SERl . S0 KO RE (L B
BURARE R ACT (7 f e PR 22057 BB 24 14 S S )

PEHRPE Y 2N R 2 — B AR A 25 SR 1 240 0 A SR
B NG JEE IRGEAZIE B DR P R I 5 7 e SRR Sl Ik sk A
BfAL MR A A5 R B KRR AL A . BT A R
SIS, BESR A A= 148 aod e o ™ e A S, R
= B MR S8 T, IR BB A G S, 5 SO
R PAT . T BRE R PAY 4 1L 2 458 SRR ) T2 RRAE D, W] 3 B0
Perse 2, Jay i A A, 2 i 20 20 o A3 o M A7, 5 1 A A A
B o BT AGBAEE B SELR A7 AR L8 O 18RI 1k SREBRAN
TR IV (e ISR XUBS: Y R G 8

A R BT S AR U A AT AR A A
AT I ULE SRR Y B A IR ORI 5 1 0, 3 R R R L
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5%, BRI B2 A ROEYE , AP RIS R AR [E 195 45
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A REDE A AT AL, FBBEHAE o i Sk Al F
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