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M E:BH BT AU MRES S & B R R RS JE AR 1 (a disintegrin and metalloproteinase with thrombospondin type
1 motifs, ADAMTS) 3 B 22 251 5 A B (4G 8 20080 ko3 Rr s A b BRE B 5 304 P S BT HEARA T T B AR PR A SE M . ik IidE 2016
AR 1 H & 201945 1 A WL ERFRAEEE — B BE IR 14 684 (5 Ak A AE AR 8 25 19 G Y, AR 48 551 80 ko 7 4G A 45 S 3 S e B2
(338451 FLG A BRI (346 491 o U3 2 4L AR B — e A AR IR BT ADAMTS rs402007 (G/C) 07 15 BE PR R S5 BRI % . R
F Logistic [M13 53 R 25 8 ko RERT Ak M BB 520 450 P 1) A 6 DR 32 R ADAMTTS B DK 2235 ME- 5 A PR 3 e 20080 koks R A 1 B B 40
PEN I AR o OB 3 PR AL FR 2 B HE AR AR T FRARY Y8, A AN ) B P A S5 BB AR A T T 7 A A G M . SR e Bl N
Sy BEH A BB R I LU 5 K AR %% B B 3 A IR [ 5 (low-density lipoprotein cholesterol , LDL-C) & AR [E B (total cholesterol, TC) | [ %42
Jbt 282 (homocysteine , HCY ) \£F 2 2 11 )5 (fibrinogen , FIB) K- LL A 25 5 e 2% B L (P<0.05) . 241 (0] GG L K7 5 GC+
CCJE P B /A0 1Y He A 25 S Be i 24 78 L (P<0.05) o BRI \LDL-C \HCY | FIB 2 5% 0 25 31 Jii ks A A A 1 TR e 2 453 e 1) £ 6 Pl 25
(P<0.05) . LDL-C5 ADAMTS 3£ rs402007 3 fSAFFEAC HAE I (P<0.05) o GG GC.CCEEPH B LH BTl 7T AR 1 97 A 3R 4
h 144 5] (82.29%) 209 5] (84.27%) 233 1] (89.27%) o 5 5k K 14 [ 25 Bl FL AR A 7T 36 97 WU I AR /K - b3 22 S A G i 22 3 L
(P<0.05) . A28 BEHLZH AN Gy BERAIEYT /T JAYT Ja LDL-C /K, LA SIRYT I e 25 B2 N 2R A AH B 2 HIh =R L TC K L 5
FEIHE L (P<0.05) . LLGGREH A NS, GC R B 5 BT FEAR AL TT IR YT 197 AUTEHH X (P>0.05) , CC 5k PR Y 5597 400 #H ¢
PE(P<0.05) . Z538  ADAMTS 3 X Z2 251 5 501 3 ik ok B 0 Ak BB S B0 P 17 e A DG, ST HC AR A VT B BB RS 7 287 AR M 5
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Abstract:  Objective To investigate the association of the gene polymorphism of a disintegrin and metalloproteinase
with thrombospondin type 1 motifs (ADAMTS) with the vulnerability of carotid atherosclerotic plaque and the lipid-lowering

efficacy of atorvastatin in patients with cerebral infarction. Methods Clinical data were collected from 684 patients with
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cerebral infarction who were admitted to The First Hospital of Hebei Medical University from January 2016 to January
2019, and according to the results of carotid artery sonography, they were divided into stable plaque group with 338
patients and vulnerable plaque group with 346 patients. The two groups were compared in terms of general information,
biochemical parameters, and genotype and allele frequencies at rs402007 (G/C) locus. A logistic regression analysis was
used to investigate the risk factors for carotid atherosclerotic plaque vulnerability and the interaction between rs402007 gene
polymorphisms and risk factors in carotid atherosclerotic plaque vulnerability. The lipid-lowering efficacy of atorvastatin was
compared between the patients with different genotypes, and the association between genotype and the efficacy of
atorvastatin was analyzed. Results There were significant differences between the two groups in diabetes, low - density
lipoprotein cholesterol (LDL-C) , total cholesterol (TC), homocysteine (HCY) , and fibrinogen (FIB) (P<0.05). There
were also significant differences in GG genotype and GC+CC genotype between the two groups (P<0.05). Diabetes, LDL-
C, HCY, and FIB were risk factors for the vulnerability of carotid atherosclerotic plaque (P<0.05) , and there was
interaction between LDL-C and 1s402007 gene (P<0.05). The response rates of the GG, GC, and CC genotype were
82.29% (144 cases) , 84.27% (209 cases) , and 89.27% (233 cases) , respectively. There were significant changes in
blood lipid levels in the patients with different genotypes after treatment (P<0.05). There were significant differences
between the two groups in LDL-C before and after treatment and high-density lipoprotein cholesterol, triglyceride, and total
cholesterol after treatment (P<0.05). With GG genotype as a reference, there was no association between GC genotype and

ADAMTS

gene polymorphism is associated with the vulnerability of carotid atherosclerotic plaque and the lipid -lowering efficacy of

efficacy (P>0.05), and there was an association between CC genotype and efficacy (P<0.05). Conclusions
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1.2.3  Adedgtregen  AReJ5 FAIGYT 34 H I I
0 B 92 1 ) G AN (A, S8 3 22 R A K ot 1 A1 225 R Al 2 1
AH [ B (low density lipoprotein cholesterol , LDL-C) B %5
g & = JH fiE (high density lipoprotein cholesterol,
HDL-C) . H i = fig (triglyceride, TG) | S AE [ % (total
cholesterol, TC) . [] 1 2 it 2 2 (homocysteine, HCY ) | £F
#25 A )5 (fibrinogen , FIB ) 7KK .
1.2.4 R REAERN BRI 2 mL 25 18 # ik
I, 325042 1 DNA, 3 52 DNA # B Fl A, /A, HE AR, Ho Al
AbF 1.7~2.0 B9 DNA FEA FAE PCR Y 348 . 519751
iE 1] 5" - GGCGTCTTTGGGATGGAA - 3/, JZ [4] 5 -
CAGGAGACACCGCTCGTAG-3". JZ W 4544 : 95° C il As 1
2 min, 95°C FAE M 45 s . 56° C AR P 45 . 72°C HiAE M 1
min, f§FF 35K ;72°C ZE{H 10 min, HUPCR P34 7=y 47
TG M B I L Uk , 28 TRk 48 e 0 I FH B8 e A% 0 BT A
3T PCR =R o oD 3t B 8 12 vh 19 H 1% DNA J
B, Aifb )5 4T DNA DT -
1.3 FRITERRE

PO ERMES ISRk [ 14] 0 B IRIT IR BRE &
= SR DU RRAS S R AR TR A T 23, TC PR ALK
>10% , TG R £ >20% , HDL-C [#4%>0.104 mmol/L; JCRE :
THY7 JE BB R RVARLNE JC I A8k, TC P I % <10%, TG
[ R <20% , HDL-C [ <0.104 mmol/L. FFAKR=(I4)7

RIS —1R97 5 7K )RR YT R K F-x100% 5 F 0% =14 50
151550/ 51 %< 100% o
1.4 FitEHE

K FH SPSS 20.0 25 4% W 48 21 i B8 2517 4 B Ab B
A IEAS A BT R A R v 22 (s ) R, 241
V¥) 4 5 L A R FH B ¢ K 6, 3 4L [ 349 50 L A R T B IR 2R
J5 25500 s M I 0 50 L 35 TR R AR08 R L 1B
3% n(%) | 3FR A BRI R O K. 3k R R % 55
A7 PR 3 P DR B T+ 5, S BRI A= (2xali
FH A+ T HO/2xZ 8 NEO . i Hardy-Weinberg °F-
3 D ARG 56 3 4[] B PR RS R, P>0.05 Fon i 78 X 42 2
AR RN (£ & Logistic [71 )3 40 M #8171 8 )
ok s A A5 B e 5 451 P 1 A B PR R 15402007 SE R £
AE 5 fa R K2 1958 AR RO [R) 5L R 3 5 BT HE At 7T
WERSTT 0 AE EE . P<0.05 s 24 e B Gt 75 X
2 BR
2.1 24K EE—RERSENIERIER

2 YLK R AT PR I | g R B g8 R o
95 L8] TR L ) HDL-C 7K (TG /K- 258 b 1 e s 2
S TG L (P>0.05) 5 BE BRAR H 7] & LDL-C . TC
HCY .FIB K PS5 Z R A G % 8 X
(P<0.05), W31,

F1 2HABRBE-RAMSEUERLRER

bl H&2 s 41 (n=338) B B 5E e 28 (n=346) AR PAA
FH1 Y 5 (vs) 68.24+9.72 68.79+9. 16 0.762 0. 446
PR (%))
B 177(52.37) 193(55.78) 0. 802 0.370
* 161(47.63) 153(44.22)
A /& /mmHg; (x+s)
ATk R 157. 65+22. 73 155. 84+24. 92 0.992 0.322
&R 88.35+10. 74 87.89x10. 78 0.559 0.576
A8 SR n(%)]
2 66(19.53) 104(30. 06) 10. 153 0. 001
% 272(80. 47) 242(69. 94)
& & [n(%)]
P 90(26. 63) 95(27.46) 0. 060 0. 807
% 248(73.37) 251(72.54)
Tt o 5 (% )]
2 116(34.32) 121(34.97) 0.032 0. 858
% 222(65. 68) 225(65.03)
R IA[n(%)]
2 86(25. 44) 92(26.59) 0.117 0.733
S 252(74.56) 254(73.41)
LDL-C/(mmol/L) ; (x+s) 2.54+0.73 2.68+0. 77 2.439 0.015
HDL-C/(mmol/L) ; (xs) 1.33+0.29 1. 30+0. 31 1. 306 0.192
TG/(mmol/L) ; (xs) 1. 62+0. 88 1.70+1.01 1.103 0.270
TC/(mmol/L) 5 (xs) 4.76+0. 98 4.94+1.02 2.353 0.019
HCY/(pmol/L) 5 (xs) 14.26+5. 37 15.21+5.74 2.234 0. 026
FIB/(g/L) ; (x+s) 3.54+0. 95 3.72+1.03 2.374 0.018

JE: LDL-C=AK.55 LB % & R2 B B% ; HDL-C=% 58 R & & A2 B] B3 ; TG="H % =85 ; TC=% 12 B 5% ; HCY=F & ¥ e 288 ; FIB=4 £ & & R .

- 50 -



XK, 55 : ADAMTS J X 22 35 55 M A AR ARG S5 255 25080 Dk ok A B A JRE e ) i e

2023,50(5)

LB HCARATT RN T 2% AR AR S PRI 5

http://www.jinn.org.cn

2.2 2ABKEBEERBREMERMRILE

2 2 A 2 rs402007 (G/C) 37 5 JE K 14545 Hardy-
Weinberg *F- 1 (P>0.05) , & YA AT ¢ /Y 0F 78 % 5 BAT HE
RN (F2) . 241K R #F ) GG JEH ALY GC+CC Ik
PR 76 A 1) LA 25 50 e i 2% 3 L (P<0.05) , L3 3,
ADAMTS HE[H rs402007 137 5,50 7745 5 DL 1
2.3 % EE Logistic B 35 #7 S 3 Bk #ERE L BT R 5

Z & Logistic [71F 4345 3 7R, R \LDL-C .
HCY | FIB J2 5 Wi 291 ) [k 4% 1 A T 1 B e 2 5 4 ) e s
2 (P<0.05), LA 2,
2.4 ADAMTS HEE M5 EK ERET KRB IFE
DR S R ZEER

W B PR % . LDL - C, HCY ., FIB 5 ADAMTS 3
rs402007 13/ 15 S5 FE AR AN A Z R K Logistic [B1 AR JEF 728

HAEFH 8T, & B LDL-C 5 ADAMTS 3 [F rs402007 {3/ /5,
AR AR (P<0.05) . W4,
2.5 AEEFEZEEBEMTEMITREET LR
GG H R 7 4 A4 K6 B 5 VR 97 A R 144 10 B RCR
82.29%; GC & X %1 21 5 %4 209 ], A 5% Ky 84.27%; CC
LD RYEH AT 580 233 1), A 0K 89.27% . 4 Kk PR R £ (1]
IRY7 T HDL-C TG TC /K- By H 85 22 S o 4e 127 3 X
(P>0.05) ; 2% [ AL H M)A Y7 1T NG YT S LDL-C JRYT IS
HDL-C 697 )5 TG JAYT G TC K1 i 22 AT i
B X (P<0.05), WS,
2.6 AEEFED ST KMITRERE T MR K
Logistic A3 BT 4558 i w , LA GG B W T h 2%, GC
LD 577 ROC AR P (P>0.05) 5 CC LR R 577 300A A
Kt (P<0.05), W6,

F2 2EGREBFEFRBREEMERFE L

) ey J 2
a3 " KR A(n(%)] SR IR R %
GG GC cC G C
AR ek 338 100(29. 59) 113(33.43) 125(36.98) 313 363
B 3 20 346 75(21.68) 135(39.02) 136(39. 31) 285 407
XAE 5.894 3.639
Pia 0.053 0.056
490 480 490
R3 2AGHEEREFBREILER
cgcrececcecrTece I GGrcceccecrTce | cgerececcerTece
B A [n(%) !
m w13 Eln(%)]
GG GC+CC
A B 338 100(29. 59) 238(70.41)
B FipE e 346 75(21.68) 271(78.32)
YA 5.618 sl ‘
~ ) ~ bidl alal 1
PIE 0.018 GG FEH Y GC 5L Y CC FE [ Y
B 1 ADAMTS A B RS402007 4 &0 5> 45 R
T H - - ' HR(95%CI) PAH
R - ’ ) ’ 0.825(0.734~0.901)
TR |"'|I | I ( 0.002
SRR R - - 2.431(2.324~2.527)
LDL-C<2.64/(mmol/L) = | | 0.913(0.822~0.981) 0.000
LDL-C>2.64/(mmol/L) . . —— 2.873(2.494~3.308)
TC<1.65/(mmol/L) 4 | | 0.946(0.638~1.214)
0.081
TC>1.65/(mmol/L) - — . 1.437(0.924~1.893)
HCY<14.73/(pmol/L) 4 = | | | 0.794(0.647-0.885) |
HCY>14.73/(pmol/L) : N o 2.573(2.331~2.701)
FIB<3.65/(g/L) b HI | I 0.806(0.739~0.912) 0.003
FIB>3.65/(g/L) - | | e | 2.481(2.357~2.616)
L) 1] L]
0 1 2 3 4

B2 ¥raZi bR B3k B B 69 A Te A &
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F4 ADAMTSERZHMHERREARNZEER
X AEAEN AR A b{A S, Wald x* Pa OR1L 95%CI
o ) GG -0. 024 0. 621 0. 002 0.264 0.976 0. 658~1. 496
AB R 5 15402007 4 %,
GC+CC 0. 135 0. 675 0. 040 0. 371 0.874 0. 623~1.377
) GG 0.921 0. 453 4.138 0. 020 2.513 2.343~2.729
LDL-C 5 rs402007 4 %,
GC+CC 0. 907 0. 437 4.304 0.017 2.476 2.335~2.638
) GG 0.299 0. 584 0.261 0. 152 1.348 0.745~2. 031
HCY 5 rs402007 4 &
GC+CC 0. 423 0. 569 0. 552 0.239 1.526 0.958~2. 136
) GG 0. 200 0. 641 0. 097 0.316 1.221 0. 674~1. 905
FIB 5 rs402007 4 %
GC+CC 0.103 0. 688 0.023 0.247 1. 109 0.587~1.737
F5 AEEFEZGFKBETMITEAMTHEETHERER (mmol/L;x+s)
LDL-C HDL-C TG TC
28 5] il %% _— . . . S . S .
B IR BIJE BT BIJE ST B JE ST B
GGABEMA 175 2.72¢0.77  2.02+0.86  1.33x0.30 1.71%0.45  1.71%0.83  0.98+0.59 4.91+0.87 3.76%0.62
GCABAZ 248 2.57+0.75 1.84x0.81  1.3020.28  1.74x0.44  1.65+1.03 0.9120.62  4.75+1.01  3.57+0.84
CCAEAA 261  2.710.73  1.87+0.63  1.32+0.32  1.88+0.47  1.69%0.95 0.85:0.60  4.89+0.96 3. 65+0.68
FAf 2.004 2.194 0.271 3.765 0. 191 2.232 0. 185 2.543
P 0. 046 0. 029 0.787 <0. 001 0. 848 0. 026 0. 853 0.011
F6 REEEE S FIER TS B XY R, BERE \LDL-C \HCY | FIB J2& 5 Wil 551 50 Jik o3+ 1

AREA bpE S4E Wald )y’ OR{A 95%CI P&

GCHAMEA -0.715 0.673 1.130 0.489 0.216~1.374 0.588
CCAREA 0.973 0.429 5.149 2.647 2.425~2.903 0.037

3 e

ADAMTS J& Zn {1 43 iV 45 i B A B, REE 2 22
P A T R FEAE S o A PN B A K IR A2 A
i A 2 i A5 A R P B B A ) 32 B AR, ADAMTS 38
EON(1RANY U A A cd = BB S5 re | N1 K= o 7 o NS R <]
JEZR A X, BELUBT 178 A 2 AR A PR 32 ARl e A, 41l o 47
AR HE 5, I REAE 1R 55 IR SR AE I o LA 3R 17
A A KR B1AEAH G R A R 2 5 1l 48 P9 B2 20 M 391
P ADAMTS A 575 — 300 Iy filg 2 7K ffe 40 g A0 3 5, i
A8 - T L0 L 1 B B B A6, X AT B0 T o LA
JLAR A B ik PSS , 562 Bl ok B B A B Bl bk ok R A Ak
TR Ry 24 D0 2 ) 35 R 0 A A TR T R, S B A s BBk
7 8l A ZE RIS 0 . ADAMTS W] 41 E 5 1 1 R e, ol B ke
L1 NG BT R AR, A SN K BEERAS P T I, B o il A B 2
R XU 2

K LIR A A 5T 2 B, 25 R A9 ) 3l 7 X R Lk A
HFERRADNAEAIEFZ SRR I E AR
TR Ly SR HGE R , ADAMTS J: 4 B rs402007
(GIC) L 15 5 Bh ik R RE AL A 5C . Peters 51 B 55 &
B, 15402007 (G/C) AV 15 CCHE PR RIS B # H22 fh i T 2524
YIGIT RIS F GG GC IR R ARKS FR 35, i e HEl
13402007 (G/C)V 5 G 2R 450 CRERE 52 ADAMTS (13
Ik, T R S0 DK o R RE AL Y S B i . AR SRS

A BE B 5 i1 B9 fE B B &K, LDL-C 5 ADAMTS 3
rs402007 (G/C) 1 siAF 7RSS HAE AT, BEM 1402007 (G/C)fir
L2 A S K o Al A B SR B A VAT A DG
SR BRI LL , 5 R BEHR A GG SR RIS -85 L
B, GC+CC SN R B , 4/ C A7 O A ] i

S Bl DK K R BE AL 14 B S PR (ELHC B SE wi BIL ) 47 75
— B RIE

BT (7T T8 3 P 3, T g 30 3t 9 150 L BB
) PR U L T2 ) 5 1, B AL LDL-C /K-, £ 47 i
PN R AL, 3 RE A i DR 28 AR S IIE P TR, 2 ERTIG OR
FHF By 140 Ik I8 50 B REmE 25802 0 Xiang 25 B
FEHHR R, A FE P SC BT T SR B T IR 2 A S
T RAFTE A e . TEARBFSH, LA GG 2L AL
2%, GC LAY 5B HT AR T TY7 44008 3 40 56 i CC
J DR B 55 BT AR A VT 97 A A AR A | 4578 ADAMTS J
15402007 (G/C) o7 13 22 AP 5 BT R AR A TT 1 B4 B 97 3L
FELEAHSEE

2 R, ADAMTS LK 15402007 (G/C) o7 f5 22 851
5 351 50y Ik of B 5 Lk B R ) T P A A AR DG L 5 BT HE £
T B B B 7 RAF AR A e o AR REAF A — 2 1 R B
P - OFEASI IR B T AR Be AR £, 4518 ] BBAFAE— a2
DX IR A s @R [l B 23T 1 7 SR AT A5, o) [ i
JEREK , A REAEAE R A I fAr R 2R

2 £ X #
KA MRS R R D S P R AL AR T K A I L
POB DR 28 53 A B 9 2k P BB SR ). ] o b 28 = ol
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