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Abstract

Correlation analysis of ApoE and MTHFR gene polymorphisms
and carotid plaque in TIA population

Objective:

A retrospective analysis of the correlation between ApoE and MTHFR gene
polymorphisms and carotid plaque in the population with first TIA (Transient cerebral
ischemic attack) in the internal carotid artery system was conducted to provide a
theoretical basis for guiding clinical prevention and treatment of carotid

atherosclerosis and TIA.

Methods:

A population of 198 patients with first-episode TIA of the internal carotid artery
system who visited the Department of Neurology | at Sino-Japanese Friendship
Hospital of Jilin University from October 2020 to October 2022 were selected as
study subjects, and their ApoE and MTHFR C677T gene polymorphisms were
detected by applying nucleic acid mass spectrometry. Based on the results of carotid
ultrasonography, patients who met the inclusion criteria were divided into the
following three groups: the group with plaque (vulnerable plague group (135 patients),
non-vulnerable plaque group (44 patients)) and no plaque group (19 patients); general
clinical data of the study subjects were collected and compiled, and laboratory tests:
triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), high-density
lipoprotein cholesterol (HDL-C), apolipoprotein Al (ApoAl), apolipoprotein B
(ApoB), small and dense low-density cholesterol (sdLDL-C), lipoprotein(a) (LP(a)),
total cholesterol (TC), apolipoprotein E (ApoE), apolipoprotein Al to apolipoprotein
B ratio (ApoAl/ApoB), and homocysteine (Hcy). SPSS 25.0 statistical software was
used to compare the characteristics of ApoE, MTHFR C677T genotype and allele
distribution, general clinical information, and differences between laboratory tests in

the three groups; Logist regression was used to analyze the risk factors for carotid
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plaque formation; then subgroup analysis was performed to explore the risk factors

for vulnerable plaque in carotid arteries.

Results:

1. @ Significant differences in ApoE, MTHFR C677T genotypes, and allele
distribution frequencies among the three groups of no plaque, non-vulnerable plague,
and vulnerable plaque, P<0.01,;

(2) There was a significant difference in ApoEe4 allele distribution frequency in
the vulnerable plaque group (9.8%) vs. ApoEe4 allele distribution frequency in the
non-vulnerable plaque group (0.2%), t-value = -2.265, P<0.001.

(3 MTHFR C677T TT genotype distribution frequency in the vulnerable plaque
group (17.7%) vs. MTHFR C677T TT genotype distribution frequency in the
non-vulnerable plaque group (10.5%), t-value = -2.673, P<0.001; MTHFR C677T T
allele distribution frequency in the no plaque group (3.8%) vs. C677T T allele
distribution frequency (50.7%), t value = -2.845, P< 0.01, the difference was
statistically significant.

2. (@ Total cholesterol, TG, sdLDL-C, LP(a), LDL-C, ApoE, and Hcy levels in
the three groups of no plaque, non-vulnerable plaque, and vulnerable plague were
significantly different, P<0.05, and showed an increasing trend; while HDL-C was
also different, P<0.05, and showed a decreasing trend.

@ Total cholesterol, TG, LDL-C, sdLDL-C, ApoA1/ApoB, LP(a), ApoE, and
Hcy levels in the ApoE2/3, ApoE3/3, and ApoE3/4 groups differed, P<0.05, and
showed an increasing trend; while HDL-C also differed, P< 0.05, and showed a
decreasing trend.

3 MTHFR C677T CC, CT, TT genotype Hcy levels had a significant difference,
¥*=32.601, P<0.05, and showed an increasing trend.

3. The results of regression analysis showed that: ) Age (OR = 1.134, 95% ClI:
1.028~1.251, P<0.05), hypertension (OR = 47.42, 95% Cl: 5.372~418.613, P<0.05),
diabetes mellitus (OR = 3.351, 95% CI: 1.07~10.494, P<0.05), total cholesterol
(OR=2.429,95% Cl:1.233~4.786,P<0.05), and Hcy (OR=1.337,95% CI:1.116~1.602,
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P<0.05) were risk factors for carotid plaque formation; HDL-C (OR=0.138,95%
Cl:0.029~0.652, P<0.05) were protective factors for carotid plaque.

@ LDL-C (OR=1.741, 95% CI: 1.133~2.675, P<0.05), total cholesterol
(OR=1.805, 95% CI: 1.233~2.641, P<0.05), MTHFR TT genotype (OR=2.885, 95%
Cl: 1.23~6.768, P<0.05), and ApoEe4 allele (OR=10.491,95% CI:1.355~81.231,
P<0.05) were associated with increased susceptibility to carotid plaque and increased

risk of vulnerable plague.

Conclusions:

1. ApoEe4 allele and MTHFR C677T TT genotype were associated with the
susceptibility of carotid plaque in patients with TIA of the internal carotid artery
system and increased the risk of vulnerable plague.

2. Total cholesterol, Hcy, hypertension, diabetes mellitus, and age were risk
factors for carotid plaque formation in patients with TIA of the internal carotid artery
system; HDL-C was a protective factor for carotid plaque; LDL-C and total

cholesterol increased the risk of carotid vulnerable plaque.

Keywords:

ApoE gene, MTHFR C677T gene, TIA of the internal carotid artery system,

plaque vulnerability, lipid metabolism, Hcy
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TIA Transient cerebral ischemic attack R 2T P i R 1T A A
AlS Acute ischemic stroke U SR L i 2
CAS carotid atherosclerosis B K R FEAE AL,
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VP Vulnerable plaque R RN
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TG Triglyceride Hih =g

HDL-C High-density lipoprotein cholesterol e o 5 T E T i
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ApoAl Apolipoprotein Al #HlFHEH Al
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CIMT Carotid artery intima-media thickness B Ik A R
IPH Intra-plaque hemorrhage By 1
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Ox.LDL Oxidative modification of LDL MBI EE R EE
HWE Hardy—Weinberg equilibrium LY AV K (2 ]
CRP C-reactive protein C XMNEH

SR Scavenger receptor BTN
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PCR Polymerase chain reaction KA N

FPG Fasting blood glucose test 20 JG LA S 0

OR odds ratio et

Cl confidence interval A& X [H]
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F1E 5T

HET TIA BIRIFHLE] A 2TERE, FERRRER TIA B 52 xR
1R, ks FEIE L (carotid atherosclerosis,CAS) Bk iz H 5 8 fifl 71 B Ui
BRI TIA IR EZERR 2 —, RERIER TIA 15 3R RS G
&t (Acute ischemic stroke, AIS) M. CAS Bf H AT 4y 4 Ak 5 4 BE
(Non-vulnerable plaques, NVP)F1 55tk (Vulnerable plaque,VP). KEFTHE
B, DR S i 32 BT A 4R BIRS AR 2 B NVP: FUIR A% 0/
BreEmaE D ERAERN, SitEtasE, A4ERE, HmAZME. R VP:
B ORI SEAZ IR RS B I (IPHD | ARG & BEAE R EFFi R
B, JERNZAME CAS WREhRELEEEERY. 5 3 h ko LT Pk
TRAE EZWR: 1.0 ACE £ [Fl. eNOS £:[F. MTHFR £ K %5 S 8f % P 5 41
HOBRY Sl B R AL 1) I A P B e AR S S PR B0, 205t o g o A L )
ApoA. ApoE X, ApoB [N, (A SEUME SRR, 3. 4R AL
5 PAI-1. GPIHD/1la %512 5 35 /£ 77 168 45 (1) 32 DX 4,15 20 kol B AL BEER R ik
RIBH K. 4.Z53NIKEBREMME 2O BT IL-1. 1L-6 « TNF-B 53 K 3G hn g sk
SARPERCS, BARPI R A B, EEE MR, SO A v i % 2R A 2
BETT S HCAIS 8L, PRSI KRR AR S 4 A s oy RO i 4 A e ) B S R 3R
2 AT Rtk S P AR AL BT AT A 2B 3, X TIA a7 RS 2
BRAE R S BBk 75 ] S LR AE 8 1 < PR L, WA TR] 1) T S 7o I 4
), [FIREATIN AS HOBEHE B2 K Gy itk BT ohass . mIMELF . PR E0E .
BAERE SIS, TN SRS sh ks PR I AN R & T Bz —
[16]

HR TIA FAEESWNTZMN, SEEZ P R fI6YT s T
KR FEREAL 2 TIA HERERERZ —: HETE A TIA NRE$ ApoE.
MTHFR J& X 2 2510 5 SE BKE B A SSOT 7 82 o ORI 5% & ARl I R 5 &
FANBIIK ARG TIA NG A I Py 35k DR 7Y 5 3 2 Jk 3R ke FADRH D A2, 500 R B A
PR G 10 1k B SG B R s 34T 0 A, O da S Im PR TR A i 77 i 3h Bk sk RS AE AT TIA
SR HEBEARARIE, IR TIA BURRESER) AR 3
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%2 B G
B BK HSREBEAL BT T 32 PR
2.1 FBNRK AR BELRTE BB AL EEL

REAEAI 7T 52 th R B UOAR T3 ke BE i CAS S B 2L BN, BERF 70 AU
RN, IBHAIESE 1 B IR IE B B A B AR A E T bk E2 A i oy 3 2555 S 40 10
BEFEVE Qe A R . RIS N B AR A D O i B, iR BUBIRE (LDL N
T VURT kA BT IR S MH REME . BV R 5, ERgHi A1 E
Ji Y B IR A0 N T AL iR, 75 Sk LA BE o 2 P 1 LA I 1) P9 R A%, O
A ORI IR A A S D r 4, Xt — D IRt AT L, AT
A B ko R BT, B2 A — RAI R IER PR A RE, BERAER
VE, O M IR IE, B SBRA IR AN — RIIRE AN, Ge
SERTARARE 1 Bl Kk o o BB SIS BIE FE R W - PR (1) 2 B2 1k 55 £ AR 1) J52 P A oAl %
pE09l

2.2 ApoE ZER 544 M fE R BN BRI FEBE 4L 2 6] I AE Sk

2.2.1 ApoE EFZFHSMAHKR A

HREE E (ApoE)2 2 5 e BNl I 3 Eia ik 1, H 3 LAE e i
Kik. B —MEZRED, AR S A SE SRR, NS
o I A5 R A 26120221 15 ApoE3 ML, ApoE4 %Y 5 LDL-C /KFF+ il 5,
DR b LA B oM I XU o SRTTT, ApOE2 5 LDL-C /KPR FE R AIG A K
(232 ZymFsidsth ApoE4 HELEIT ApoB. MHIEEE. LDL-C FIERA A [H s
AP A2, S e P81t N fHF IR S ApoEed S5y 37 [A] ) i 1 5T £ 2 i
S IR E B ol =8 & LDL-C /KW & T €3 SRA RN 1571 . 1 ApoE3
BT (4% VDL 3&PER/E P, Bhah, ApoE JER % &1 5 1% HDL-C
ARSI G — 2 PY. I5F — TR 70N, ApoE2 ##i# LDL-C 7K Fff&
AT RER T 5 ApoE4 A IHLHEI(VLDL ' ApoE2 FAIFH Nk /b K s 22 T A 1%
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H, AT 138 LDL 3244) Y, [ g &6 — 15 5% T ApoE & 1T 9t i &2 BIL, ApoEe4
S5 BE PR 5 BN Tk R R AR AL 4H I 7K~ T8O, (BAE TR BN Ik R RE AR A0 4H b 0B e 1)
LDL-C /K 7B, 2 b, SR H AT A2 WE TEIN A ApoEed 2y J PRl i fig (1 A R B %

2.2.2 I fg5 Fah Ak LR AL I o R

WFAC R I, g A A 32 B Ox-L DL & fE ] e fe afn 5 o8 IS A 452, o 5 A 0
LR 75 SRR IR, RO E R, FFIROX-LDLIE BUE AN,
BB HRER . RSV R A S-SRI, SRS K. T
LP(a) B 1E 2 T34 S 56 H IR SEAFAE T BBk sl e A g ko, R Dy S 3004 )
KRR LI FE bR . IEA HE LU A APOALT] fE 5 ASHE kB, siid & %
AR EE . FURAE. PUH TAHTEAN, ERRFEZRIEM . MOx-LDLA 55
MR IISR14E &, il RIRRE B AR, MRS . — AT I PR R A
b HE JE AN 2% fE 40 g IR 7 (B 7T (Subclinical Atherosclerosis Development and
Inflammatory Cytokines, AIRHF) B4445 HiOx-LDL 5CAS B A HAH <1k .

2.2.3 ApoE Z:H 5B PRI R

WEFRda i, AR AR R 2 MR 2 5 . Hod ApoE 2 Rl il it
AR 25O s AE R IR B B0 AL WRWSGRE RS, T xed AR AR ™ AR BBOR R 2 0] o
L CASH K I ApoEJE RN AEAE S+ o B Ah—HF 52 I ApoE2/E3 3 [K 284 35 (1) 20
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HE DRI 8 35 AH LU T~ ApoE4/EA 3 R 7Y 3 i CAS ) XU B8 vy o — T i |6 B 98 A A
ApoEed S iy A2 LAAT i 1 5T /6 5 5 K O B A 727, Kahri 3% APl
H ApoEe2 55 i R 5 17 3 SAKHDL-CIR B /KB AH oG . B AT OB e 45 SRR B
ApOETE AN ik s AR A A A HE ML 0 « LA TC B KB A B A ) A ARSI Bk B Y
JE AT DA 2 ApoE, T 7 R A4 ) Bl Rk Al A D R/ B g kA ApoE ) 7 B AR 17
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ApoEZ£ A (1) 5255 /8 iR G W R B ik ok AE A4k, BB AEMR SR iR s e s L T o 45
F, 2T 5T R W ApoEJE PR W] BRI 2 5 I AR 1A 5 3 T 5 e S50 30 K R AR A AL



PLEAB AR SRR TS, AW RSB —FEHNE.
BERREER4A, BiH: https://d. book118. com/23701400416
0006050



https://d.book118.com/237014004160006050
https://d.book118.com/237014004160006050

