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[(HE] BH KT a2HshEF P (AIS) Aol R FF & F F &K E S BI00(ApoBl100) Ak &
BEREGZAR(LDLR) . i Z OB EEEH T IPCSK-O K FEBR A2 MAEELGXEZ,
FiE HI 2018 F 7 A £ 2020 F 4 A A ZEEAER G AIS At B K FHE B E 60 HIAEH AIS 41, 5 IR F
B P g EARE 60 BIAE A TR, BN BmARFEEEE(TCO . Hid Z68(TG) . &% EKE G [ B
(HDL-C) & % & i % & = B 5 (LDL-C) . ApoB100.LDLR & PCSK-9 /K -F #4714k, KA E&HEF L5
Orgl0172 X3 (TOAST) *F AIS B F# T mBE A, £ H B & T A SRR HF P & ANIHSS) #4534+ & % 4
Zh i RAZE 54 AIS B F & ApoB100, LDLR,PCSK-9 K F 5 NIHSS #F 2. TOAST % B 2 & 5 %
A, R AlS4AkiF TC.LDL-C KPR EZH T3 B4, HDL-C K -F 8 B A& T 5+ 828 (P <<0.05), % 20 fo 3%
TG KF AR EF(P>0.05), AIS 4 f23# ApoBl00, LDLR,PCSK-9 K -F 3580 % & T 2+ BB 48 (P <T0. 05),
R F TOAST & # % % fo 7% Apo B100.LDLR & -F L8 8 £ % (P/>0.05), fo % PCSK-9 K-+ A % 2 £ 7%
(P<<0.05), RRAAZeifeZey AIS &% & ApoBl00 K -F L8 R £ F (P>0.05), LDLR,PCSK-9
KPHEE ZF(P<0.05), NIHSS #F 45 @75 ApoB100 K -F LBl 248 % M (r=0.650,P=0.114), 5 fha &
LDLR.PSCK-9 K -F34 2 EA8 % (r=0.844,P=0.001;r=0.665,P=0.018), it AIS & F g K #FF
# % % ApoBl100,LDLR & PCSK-9 K -F# &, Hii#F LDLR.PCSK-9 /K-F 5 & & 4h 2 oh sk s A2 B A0 %,
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[Abstract] Objective To investigate the relationship between the serum levels of apolipoprotein B100
(ApoB100),low density lipoprotein receptor antibody (LDLR) and recombinant proprotein convertase subtili-
sin/kexin type 9 (PCSK-9) in acute ischemic stroke (AIS) patients complicated with lipid metabolism abnor-
malities and the etiology of AIS and degree of neurological deficit. Methods From July 2018 to April 2020,a
total of 60 AIS inpatients complicated with lipid metabolism abnormalities in this hospital were selected as the
AIS group.and 60 healthy individuals who underwent physical examination in the physical examination center
of this hospital were selected as the control group. The serum levels of total cholesterol (TC), triglyceride
(TG) ,high density lipoprotein cholesterol (HDL-C) ,low density lipoprotein cholesterol (LDL-C), ApoB100,
LDLR and PCSK-9 were detected and compared. The trial of Org 10172 in acute stroke treatment (TOAST)
was used to classify the etiology of AIS patients,and the National Institute of Health stroke scale (NIHSS)
score was used to evaluate the degree of neurological deficit. The relationships between serum levels of

ApoB100,LDLR and PCSK-9 in AIS patients and NIHSS score and TOAST etiology classification were ana-
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lyzed. Results The serum TC and LDL-C levels in the AIS group were significantly higher than those in the
control group,while the serum HDIL-C level was significantly lower than that in the control group (P <C0. 05).
There was no significant difference in serum TG level between the two groups (P >>0. 05). The serum levels of
ApoB100,LLDLR and PCSK-9 in the AIS group were significantly higher than those in the control group (P<0. 05).
There was no significant difference in serum ApoB100 and LDLR levels among the patients with different TOAST
classification (P>>0. 05) ,while there was significant difference in serum PCSK-9 level (P<C0. 05). There was no sig-
nificant difference in serum ApoB100 level among the patients with different degree of neurological deficit (P=>0. 05),
while there was significant difference in serum LDLR and PCSK-9 levels (P<C0. 05). The NIHSS score was not corre-
lated with serum ApoB100 level (-=0. 650, P =0. 114) , while was positively correlated with serum LDLR and PSCK-
9 levels (r=0.844,P=0.001;r=0.665,P=0. 018). Conclusion The levels of serum ApoBl100, LDLR and PCSK-9
in AIS patients complicated with lipid metabolism abnormalities are increased,and the levels of serum LLDLR and PC-

SK-9 are related to the degree of neurological deficit in these patients, which may be used as biomarkers to judge the

severity of stroke at an early stage.
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ZPE Gk M M 25 Cacute ischemic stroke, AIS) & #ft
R UL i 10 L B BRI BOE R Bk, 2
— 7" i T R v S AR T B 1 B L o A
A R T LLRRAE 8. 7Y B Y L R AR i
FAREE FAE Y bR S B 2 p0IESE 5.0 JJURESE I AL 55
O I B A 2 . 3% o 3 i 2 A Bapolipopro-
tein B, ApoB) J& A7 75 T gl Jiik ot #5810 5 25 1 b iy 45
P 2R 1 o B B0 b Sz e i ARG 08 v 6 455 1% B2 R 4 1 JIEL [
% (low density lipoprotein cholesterol, LDL-C)7E N BY 2L
SR BE A AR 25 ORI R Hd i 45 B T Bl ke 5
BB RAE 5 R ML A T2, e 4 S 5 3 ok ok A s 0 i 2
(% A T Bl Ik A8 BE I B IR FE IR h 2y 3/4
LDL-C i aof I 41 B 106 %85 52 B 22 11 2244 (low density
lipoprotein receptor, LDLR) PN 7 # A FF HIE 20 At 9% 7 B .
AW K B T AR AL T Al BT T 3R -9 (proprotein
convertase enzyme subtilisin/kexin type 9, PCSK-9) ;24
FOFF T AR G OS2 JOR e A il 2 —  JTF 2 L5 1 PC-
SK-9 J& 4 Ho 43 38 B 1L 3 PCSK-9 78 ML Hh /] 5 1T
40 # 1H  LDL-C MIZ5 4. T 42 ALK LDL-C /K
FOO, ARWRBSEIE iF ELISA W52 ALS 4 I i g A% i
SEH B AR S0 v I B 1L E (familial hypercholester-
olemia, FH) A # 1fil 7% ApoB100, LDLR,PCSK-9 7K -,
I H S ATS g PR 3 B0 K pi 28 T e Bk 401 72 8 22 [ 1Y
AHOCHE  BRHGE I T .

1 BEREFHE
L1 —ffH

I 2018 4F 7 H & 2020 4F 4 F FEAS B i s — R
FEBE Y AIS & I B G 5 1 B 60 BilfE Ry AIS 4,
5 38 {9l 2 22 1), V- HIAERE (63. 56 212, 32) &, HIFF &
(2018 4F [ Pt i PR il 2 Hh a2 a 48 B O T Y Sk
TR FETL Wb L - 28 i 8 A FE AR R (MRD 8§ CT

ischemic stroke;apolipoprotein B-100;low density lipoprotein receptor; proprotein convertase sub-

UESE . i A S B 0 DB e IR e 0 B I i S 5 B
RAER (2016 ARBIT RO VER™ . HEBRARAE: (DFH
RN FH 2 Wb % F ek B RRGT =2 1 R A BT 19 2%
(Dutch Lipid Clinic Network, DLCNC) 343 b7 #E5 5 (2)
FI B S e VRGN | IR R e i L D e 4
VTSR i £ L 5y BEIRCEIY >R 1 A B A A v 1Y
fatFEHE 60 B/ g%t BR4H , 55 35 1, % 25 i, P ¥4
I (62. 2811, 72) % HEBRBEAEA A O U B L A
B G2 PR U R ™ T RE S 46 S A A
SMIT TR B 3 AT RGP s . AR WS A B
e PRZE 51 23 W A%l BT A 2 i R R & . P2
A HUER L 22 I ST R (P >0, 05)

1.2 Fi&*

AIS HHAE ABES 2 KRR 5 mL, X} 18 21 75
AL 2 FORAEFRIKIN 5 mL, K ELISA £l fT 45 %
B AL (TO) VH M =l (TG | i % B i 8 H I [
f(HDL-C) \LDL-C,ApoB100.LDLR } PCSK-9 7k F-,
TR G B B AT ISR A MR AR IR A7 R 7 T A
MR Ul R TR E . ALS JR A5 IR 4 BBR &tk
AR JY Orgl0172 i % (trial of Org 10172 in acute
stroke treatment , TOAST) 43 F AR M , 40,35 K 3l ik 4 4%
fifi fk. (large-artery atherosclerosis, LAA) . .[» J§ P # 2&
(cardio-embolism, CE) /N8l ik ] € (small- artery occlu-
sion, SAO) . H: 4th B # 4% Al (stroke of other determined
cause, ODC) M N J [Al (stroke of undetermined cause,
UNDY [V SR F 26 1 A7 T3 A W 9 e & v it
(National Institute of Health Stroke Scale, NIHSS) %
AIS BH I Z D) RE BT T4 : 0~5 Jp FI R AL,
6~19 43 F kB, =20 43 H R E A
1.3 “%iFam

K] SPSS20. 0 1A #E 47 Ge it 43 A o T EC5ERL LA
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BEFRR A LR O W i EERL £ £
N HLR] FE R PRI S ST AR A ¢ A9, 22 40 LR TR
N2 7 225081 itf — 20 AL M P LR H LSD-: K
P22 DI RE B4 5 1075 $8 A5 14 A SCHE [ Pearson 4 ¢
FREIHT; DL P<C0. 05 225 50 G k2 2 S, I LA
% A Bonferroni %4 1F P {&.
2 % R
2.1 W mAEKTF iR

AIS 4111 7 TC.LDL-C /K - &5 F %f B 41, HDL-C
TP TXF B2, 22 S5 349 GE 127 2 L (P <<0. 05) 3 0
HIMTE TG K- ToH 2257 (P>>0.05), L& 1,

F1 9 48 1fn A 7k < bE 8% (n =60, 7 £ 5, mmol/L)

TG TC HDL-C LDL-C
21 5
(mmol/L) (mmol/L) (mmol/L) (mmol/L)
AIS 4 1.80241.131 4.65340.904 1.192-+0.276 3.567+0.551
XPHRZH 1.52140.785 4.20740.733 1.32340.206 2.372+0.526
t 1. 581 2.968 —2.946 12.151
P 0.117 0. 004 0. 004 <20. 001

2.2 Wi E ApoBl00,LDLR,PCSK-9 7K Hb &k
AIS 4 1L 3% ApoB100, LDLR,PCSK-9 7K 31 i F
XA, 22 A gt s (P <<0. 05) , L3k 2,
*2 WA M F ApoBl100,LDLR,PCSK-9 7k F
b8 (n=60,7=+5)

ApoB100 LDLR PCSK-9
21 5

(ng/mlL) (ng/mlL) (pg/mL)
AIS 41 0.64140.180 0.374%0. 098 0. 34470. 093
popicEEl 0.39640. 130 0.30940. 094 0.28340. 115
t 8. 547 3.708 3.195
P <20. 001 <<0. 001 0.002

2.3 R F TOAST % # 8§ AIS & % &% ApoBl00,
LDLR % PCSK-9 K F b4

K TOAST 4 B bR fEXT ALS B & K 17 5
AL H A LAA 17 #11.CE 9 #].SAO 32 #].0DC 2 i, J&
UND, LAA 5 SAO 3t 5 81. 7% (49/60), A& [A]
TOAST 43 B i) AIS H & 1L 3E ApoB100, LDLR 7K F-J6
BB 25 5% (P =>>0. 05), IfiL7& PCSK-9 7K -4 B g 22 7
(P<C0.05), H SAO #IH35 1fiL & PCSK9 7K V8 & & T
LAA Bl (P<<0.0D), L3 3,
24 RREAMZHAEMEEG AS & X 0
ApoB100,LDLR % PCSK-9 7K 4% & A48 % M 5 H7

K JH NIHSS Xf AIS 835 i 28 D) g 401 72 B F 47
AR A e 8 17 5], th Y 39 {5, EE R 4 5], S [ A
UIRE SRR EE 1Y ALS B ILTE ApoB100 7K JCH i 2%
F(P>0.05), LDLR,PCSK-9 /KF# ] B 2 % (P <
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0.05), H.#ilt 25 Ty 5E Gl 451 & 132 4% 700 0 vp U 2 58 % i v
LDLR.PCSK-9 7K~FA # i 22 5 (P<<0. 01), W3 4,
NIHSS P43 5 18 ApoB100 7K TEAH Xk (- =0. 650,
P=0.114), 517 LDLR,PSCK-9 7K *F- ¥ & 1F 41 %
(r=0.844,P=0.001;r=0. 665,P=0.018),
x3 AR TOAST 4By AIS B2E 1175 ApoB100,
LDLR B PCSK-9 7k FELb % (x +5)

TOAST ApoB100 LDLR PCSK-9
il § (ng/mlL) (ng/ml.) (pg/mL)
LAA 17 0. 608+0. 097 0.386+0.112 0.314=+0. 926
CE 9 0.654+0. 104 0.43840. 034 0. 326740. 047
SAO 32 0.641+0. 119 0.369+0.078 0.363=£0. 084"
ODC 2 0.562+0. 121 0.353%£0. 097 0.32540.072
F 3.137 4.175 11.079

P 0. 106 0.175 0.001

“,P<C0.01,5 LAA & L&,

*x4 AEHMATHEERIREER AIS BEF ApoB100,
LDLR % PCSK-9 7K E L& (7 E=5)

FUZS T ApoB100 LDLR PCSK-9

B R (ng/mL) (ng/mL) (pg/mL)

il 17 0.593%+0.171  0.35140.024  0.3724+0. 032

Rk 39 0.6252£0.199  0.3754+0.011*  0.39240.017°

R 4 0.63140.231  0.386+0.043  0.389+0.023
0.174 11. 874 5.181

P 0. 840 <<0. 001 0. 009

*:P<<0. 01, 502 Ty e i 728 B e 200 AR 2 LU

3 iF it

I L5 9 2 45 o DT AT S 00 ot A 725 A P
TBERS | A 0 ik D) e S R A TR Oy 20T LA e, 24
70 %6 M A H SR Sy ol M A T, AR R TR B AT 2
ERE B i 5 e AR N T B DR v A A HL
H G R MPET R B T M B . Sk ke
b S B e 2 e S LRl A P 3 kR 1 B
AL 3 LR RR B2 5 0 I 695 1 R S o 15 e %
S % YIA % . ApoB100, LDLR Il PCSK-9 2 5 3
ok ok A R A 2 VDA S 1) S B 401 o 7 JIEL 1 A R348 A
B kR WA

5T 7R » ApoB H iz 1 [ B 1 BE 77 5 3l Jik o #F i
At ML A B (ASCVD) Y % A2 R AH Y, H £
KRBTSRI T X — W . 6l 2R ApoB Ak
HDL-C J& ASCVD KUK PFAifi v o o B2 5 & 19 98 b, G
O Hh =R fRE AR AS IR A R M LDL-C 7K
B[ (1IN = S 1 B TN s o 0 e TN 1
LDL-C H1 ApoB 7K T &5 38 i 1 e i 14 2 14 %2 2 X
67, PARK 251 238 , ApoB/ ApoAl e 7T RE1E
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TEA S Y 1 DX 51 P 2 Jok o0 A R Ak e A 0 A< v AR A B
WY . AR 60% ~70% 1 2% AR [ B i LDL-C
BHE I R 75 % 22 45 B9 LDL i ik AT 40 A A
LDLR Py 4 kA I 40 il Bt 35 bR, oAy 25 %0 2 4 i
LDL #¢4hJE 21288 B WOR H . LDLR 45/ LDL
BRI AL BRI LDL 5k 52 A = 2
J™ . LDLR /5 LDL 9 P94k R I 98 55 40
i e UL 5 e ) 45 5, 24 LDLR T i S 3 sl 80 AR L A
I i LDL KT e, 3 800 22 A A 15 BEAE 3 ik B
R N B bk ok FE A A A . PCSK-9 J& —Fh 22
GATR AR 1 , 76 2 ok ohs A A A 1y o $HL A 3o R Pl R
YERT I HH RSP T g ] 384 o i 45 A 1) 2 A2 XL
o PCSK-9 5 b 3 1Y Ty fiE J2 3 2ok [ figk JHF 448 g % 1
() LDLR S 3845 i fig % , PCSK-9 45 LDLR &5 4 fi¢
HEFC R A B A 254 LDL-C /9 LDLR % /0, i
K GIAEIF LDL-C W TR, B &M, 2k
AR Dk 25 A A B 3 1M T PSCKO 23k K 7 T & .
PEAN A7 E 8 26 B, 30 i 7 PCSK9 7K SF- AT R AIK0 Jfi
B (CVD) A ) S A KR

AR XS R AE FH OB AIS A JF i A5 18 5
SEH Y R K ¥ ApoB100, LDLR, PCSK-9 7K
e AT S FR 5 TOAST 437 Flph 25 1) B Sl 453 75 )i
IR, G5R TR 7RI TR 5 1, ALS 21 5 X IR 4
IMy% TC.LDL-C,HDL-C 7K V4 B & 22 5 (P<<0. 05) ,
MPALIE TG K-To 22 5% (P>>0.05), He, %t
HRZH HDL-C 7K - fi &1 » A5 G fd B CHE 1Y 1l B 43 A L
. AR R P AL ApoB100 ., LDLR , PCSK-
9 KL 25 R ALS 43 B 4L (P <o
05), Fir# AMORIS i BE M AF 55 & 8L, ApoB 1 LDL-C
IR TR 5 BP0 LR BB 14 2 A DR 8 R A 5
I AT 2 BH , ApoB J& TR o I 5 05 & A XU B Sy
HERR AR . X R T A ApoB W] 14U 5]
HE /N I L A< v ) R A 22 TR K G 30 ik ks AR B Ak
Uk R BEHIE B30 M DG 5E R ApoB 5 A< v A7 7 B
B I AT N A B B B FE AR . ZHANG
2D St SR AL IR LDL-C A4 B AL X B8 36 5 4T (9 meta
MR . LDL-C BRI 1 mmol/ L, .Ul Ss & 1 | 1L &
o IR 00 2 v A e R sl 200 LA | I
Ah LML LDLR FF & i 17 i, PCSK-9 7K - kil 22 55
B EMIEA G, KHERA %57 % 8, PCSK-9 3
BT 7K 5 M3 LDL-C /K -5 rp 25 52 3 /9 1 A0 56
TS AT T 225 W I6 97 09 8 8, X P48 4 JC W I AH G
P, AT, L% ApoB100, LDLR, PCSK-9 5 Jig 1% i &
WM YIA S, U H LDLR 5 PCSK-9 [i] 3 77 75 55 5k 1
FERFR . TG R A IS TE R fE R R R

BeimtEAH TOAST 20 81 2L LAA BRI SAO %I %

[
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RH UL o5 A B R A Y 45265 AR ST AIS
BFE L LAA Fil SAO B 7 81. 7% . SAO B f8 35 Il ¥
PCSK9 7K 0 i 25 T LAA #f 3% (P <<0.01);1fif CE
ALY LAA BB F M ApoB100, LDLR,PCSK-9 7K
T R 2 5% (P >0.05), BEA:BFIE R, i
PCSK-9 /K5 LAA BIA 2 PJ M X, LIBERALE
DU R KB Atk AR RS 1.7 KIE PC-
SK9 7K F RS 90 KAYAS R IR 25 R AH G .

WA AR WFFE M Al NTHSS 7206 ALS 3% b £
Ty Be B R B 4y e b EE AL R OGP A AT 2 R R
NIHSS ¥ 43 5 Ifi. % LDLR,PCSK-9 /K ¥ & 1F 4 %,
FWIM T LDLR,PCSK-9 7K 5 &y ™ 5 F2 B 17 75
—EMM e, WANG 5 i 58 & B, ATS HBF I
I A ARG % i 26 (1 (oxLLDL) /K F 5 NIHSS 43
SIEASE L I3 P B ) oxLDL JKSF 7] fiE 48 5 AIS
BEW G K 2. W& M PCSK-9 KTt &, 1L i
LDLR.LDL-C K-V F . 75 A W5 LB, PCSK-9
JK ST AT g 2 A2l 3 4> LDL-C [i] oxLDL %4k, ik
— Wk RRE R F R R bR i A P BE Bk
i R

g b T, AIS A JF o B AR S R R A i T
ApoB100,LDLR,PCSK-9 7K Ft &, H 1L % LDLR,
PCSK-9 7K°F- 5 NIHSS 1743 2 IEAH G 3 5 1 4 )
AE G451 B2 B2 AH 56 , LDLR . PCSK-9 Al RE1E K AIS H 3
U A e R R AR AR AR . (H R T A B ST AR
AR B /N, LA B 7 3 RS, o R R AR i — 25
L HHIE,
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