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Correlation of ApoE gene polymorphism and serum lipids levels

with aneurysmal subarachnoid hemorrhage
WU Futao ,CUI Fang sBAI Yao”
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[Abstract] Objective To investigate the association of ApoE gene polymorphism and serum lipids lev-
els with aneurysmal subarachnoid hemorrhage(aSAH). Methods The case-control analysis was performed
on 85 cases of aSAH (case group) and 86 cases of non-aSAH (control group). The genotypes of ApoE were
determined by PCR fluorescence probe,and the levels of blood lipids were determined by colorimetry and im-
munoturbidimetry. The statistical analysis was performed by using GraphPad Prim 7 and the relationship be-
tween ApoE gene polymorphism and blood lipids with aSAH was statistically analyzed. Results There was no
statistically significant difference in ApoE genotype and allele frequency between the two groups (P>>0. 05) ;
the serum triglyceride (TG) level in the case group was lower than that in the control group [ (1. 24640.070)
mmol/L wvs. (1.84940.131)mmol/L,P<C0.05];the serum LDL-C level of the patients with €2/e3 genotype
in the case group was higher than that of the patients with €2/e3 genotype in thecontrol group [ (2. 851 =+
0.212) mmol/L wvs. (2.145+0. 242) mmol/L,P<0. 05 ];the serum TG level of the patients with €3/¢3 geno-
type in the case group was lower than that of the patients with €3/e3 genotype in the control group[ (1. 216+
0.080)mmol/L vs. (1.68940.138) mmol/L,P<C0.05]. Conclusion ApoE gene polymorphism may be asso-
ciated with aSAH,and ApoE gene polymorphisms may affect aSAH by blood lipid levels.

[Key words] apolipoprotein E;gene polymorphism;serum lipids;aneurysmal subarachnoid hemorrhage

Ik IO A58 s ot CSATHD 2 48 1 8 10 4 1 24 ) YRR AN R 19 IS RS ) — B Wi IR L 23 S B R A

EEFN REHEQ9—) EEFL, TENHEGERERTR, © EEEE.Fmail:13708358162@163. com.



1906

HMGPE T IR T s i A B Jk 9R e ke D R
JEE B il CaSAHD e A UL K2 8500 (1 SAH H it
kR T . BARE A E(ApoE) AT 19 5 ¢
AR, A 3 AL FE R (e2.e3.e4), ¥ A 6 b 3k K AU
(e2/e2.e2/e3.e2/ek e3/e3.e3/ed Ml ed /e, ApoE
FE IR 22 25 P 5% ) ot i 4 0 BRI o L O ELAE f
LM SIS IZ B S aSAH MR G B T
KIEE . AU HIIE aSAH B E FX B4 ApoE
HE RS K il R 7K - Sk i s H e B K 90 B RIA
A — 2 A IS SR

1 BEME5RHE

1.1 — & F#

PEFE 2018 4F 5 A & 2020 4F 4 Atz TEIKER
K2 Wi JE 5 — 5 B2 19 85 B aSAH FR 3 A S il 41
Horp 3 37 6, 2 48 ], BohEHIE 3 d WABE. H ol
BRI, SAH 23k CT o ME 27 1 8 & . 3h ke
SRFWME . CT M &S, 5 ksmE
WA Be B HE Bk T 5B A5 s L i i A 5 9 LI 3l
Jok 98 25 5 3k 86 M4 Ay Xt BEZH , Horp 3B 37 45, 4z 49
] P ZH BT HEBR N8 PR TE W 90 | BT R PR T R L Sk R
ST P U g N R N NG N 0 (o L 2 g
o R BER R F R S
1.2 Fi&

T 3 6 RS 1 2R e WA 4 B M) LA I L o L
8 I 5 Hunt-Hess 432% .CT K Fisher 32 %15 B,
[Fi) B 96 R85 U TR 4G 19 ApoE 35 PRI 284 J31) R iy i
AKSF  HeHp i iR 4 A L 45 1 R I [ B CTO) L = Bk H il
(TG) AR B s 2 (A [ B2 (LDL-C) | 5 % B g 25 (1 i
[ B (HDL-C) 2§ % 11 AL (ApoAD) FI# g & 11 B
(ApoB). 3 ApoE J:PH I i PCR 5G4 ET 1l
SE LR 7K 38 3 b (03 R e 8 Eb vk il o
1.3 %itFan

i F§ GraphPad Prism 7 JEAT 8811200, W6 4 & 1A
TR R 23 A5 o7 & DRSBR ao J0SR T R B  aAR O
ik 560 5% ] Hardy-Weinberg V-7 & £ ; 1 & % kLU
x s FoR AR L ECR I ¢ B8 T BUR R LA E 4 e
FoRCHM ILECR A X2 K6, L P<<0.05 HERAS
-89S
2 % ES
2.1 P4 — AR TR A iR KR AR

(1S o IR O R SN = | DA S E A D O & 1
TC.LDL-C.HDL-C,ApoAl.,ApoB /K #, 2% 5
TG 25 L (P>0.05), (HH4 TG K LK% R
BHEAIFRE (P <<0. 05) R P4 TG KK T X #f

FTHREF 2021 %6 A% 50 %% 114

MR,
=1 P — AR BB R A8 7k T Lk

WH B (n=85) XA (n=86) P
R T+, %) 58.69+1.01 60.42+1.01  0.228
PR B/ 2o /n) 37/48 37/49 0. 947
W G /A n /) 28/57 32/54 0.559
R /A5 on/n) 27/58 22/64 0.371
LR GE /T on/n) 57/28 58/28 0. 957
Hunt-Hess 732 (n)

1~2 %% 64 —

3~5% 21 —
CT-Fisher 5%

1~2 % 44 —

3~4 % 41 —
TC(z+ 5. mmol/L) 4.53140.105 4.72040.155 0.619 0

TG(x £ s, mmol/L)

Ju—

.24640.070 1.84940.131 0.000 1

HDL-C(z &=s »mmol/L) 1.27740.038 1.19620.037 0.133 1

LDL-C(Z s, mmol/L) 2.89540.093 3.05340.140 0.602 1

ApoAl(z+s,g/L) 1.349-0.031 1.33540.031 0.754 8

ApoB(z £5,g/L) 0.96340.031 1.01040.040 0.537 7
— TR,

2.2 #A A5 KT A

V455 18] LRI X BB 4 43 Sl 4 ApoE Bk R R 4 4, Xof
2H AN [A] 35 R 80 1 g S R AT bR 288, TR 2/ ed R0 51 K
2 B AN G . XTI e2/e3 BIK) TC,
HDL-C & ApoB /K5 €3/e3 BRI L4, 22 R ¥H 41t
R L (P<C0.05) , HoAx AN [a] 25 K 784 21 P4 1 Bl 7K - 22
S TG L (P =>0. 05) , 5 5 2H A i) 32 [R50 2
P IR 7K 22 5 JEGE 124 3 L (P >>0. 05) 5 1 41 AH )
HE DA R 4 A) He AR L 9 40 €2/€3 B LDL-C KF T
STHEZH e2/e3 B, WG Bl 20 e3/e3 WY TG /K P T %F
HEZH e3/e3 AP <C0. 05) , Ho4x I g 7K °F- 41 7] 2 5 G
GiiteEE X (P>0.05), L% 2,
2.3 ApoE ARARF KA S H

PRI 5 Fh LK B (e2/e3.6e2/ed . e3/e3.e3/
ed ed/ed) e2/e2 FERIRIRM H, Hivp,e3/e3 FEH AY
FESR B (67. 06 %) At FE 41 (65. 12 %) 1 BIF o HL 44
AR, SR ER AR 5 PRI A i 2 53
TG FE L (P=>>0.05), W14 e3/e4 FEH L
B RAM A S RE ¥ E L (P>0.05), P4l
1) ApoE 53 Bt R 1+ 45 R B il 20 €3 S5
FE K T o FE A9 e K (80. 59 %) o Xif FR 41 rfr €3 &5 v 5 [H
A7 AR K (79, 65 %0) , {H B 419 3 Fifr 45 {37 35 [H 45 R
ERIG I H#E L (P>0.05), 1L 3,



TRESF 2021 F 6 A% 5055 11 ¥ 1907
*x2 HAMAE K FEEE (2 +5)
TC(mmol/L) TG(mmol/L) HDL-C(mmol/L)

FE[RIHY

20 Xf BR2H P e papiisEi:| P e X B2 P
€2/e3 4.43740. 232 3.946+0. 289 0.192 1 1.27240.129 1. 75040. 272 0. 108 6 1.29140. 058 1. 226+0. 108 0.584 0
€3/e3 4. 605+0, 138 4,755+0.174"  0.771 2 1. 2160. 0807 1. 689+0. 138 0.001 9 1. 259+0. 050 1.212£0.049"  0.502 4
e3/ed 4.17140. 286 5.433+0.534  0.082 5 1.528=+0. 337 2.171£0.331  0.202 2 1.253+0.137 1.12840.079  0.406 7
ed/ed 5.03340. 424 5.08340. 759 0.956 9 1. 08340. 081 3.73742.006 0. 256 8 1. 44740. 295 1.17040. 195 0.477 5

LDL-C(mmol/ L) ApoAl(g/L) ApoB(g/L)

B st

S fi2H X4l p I f4iI2H X p S il X AR P
€2/e3 2.851+0, 212> 2.145+0. 242 0.037 1 1. 38240. 063 1. 31040. 076 0. 468 1 0.91340. 063 0. 78540, 073 0.194 8
€3/e3 2.97440. 127 3.11540. 156 0. 666 9 1. 358=+0. 040 1.34240. 041 0.777 3 1.00240. 043 1.017-£0.046" 0.813 5
€3/ed 2.49240. 168 3.69340. 480 0.110 2 1. 28340. 102 1. 32140. 062 0.743 3 0. 88040. 065 1.194+0. 134 0.149 1
ed/ed 3.240740. 251 3. 227+0. 699 0.986 5 1. 31340. 261 1. 38340. 226 0.849 0 1.07340. 035 1.1204-0. 169 0.799 9

"L P<0.05. 5 A4 e2/e3 FEH A AL 7 . P<C0. 05, 5 X L €3/e3 FEPI B AL ;S . P<C0. 05, 55 X I 2 €2/e3 JE I B L £
=3 ApoE BERB R EMERE S T2 (%)]
R Y A
215 n
€2/e3 e2/ed e3/e3 e3/ed ed/ed €2 €3 e
95 151 41 85 14(16.47) 2(2.35) 57(67.06) 9(10.59) 3(3.53) 16(9.41) 137(80.59) 17(10.00)
X B 2] 86 12(13. 95) 2(2.33) 56(65.12) 13(15.12) 3(3.49) 14(8.14) 137(79.65) 21(9.30)
P 0.646 7 0.990 6 0.788 5 0.376 6 0.988 4 0.677 5 0.828 1 0.5157
3 it it MG AR TG 7T G A A0 3 s i 5 | R i RE

aSAH & —Fi f 201 I PR 220 . 9 15 fa &, Bk
BN R G B G VA ol S N 01 o L
aSAH K i H Lotk NBER B M CBEW 1.3 1%,
aSAH B8 AL By B A 6 BF 58 % T 48 5 H12 1R K F
BB AT B . T E R AT % H X ApoE
HHZEME aSAH Z [ AT T 058 AR 0F
X ApoE #% K& PR 7Y 451 22 R A 67 ik R A % 5 AE LAt
ABEROLEE B B 45 R H ST N . ApoE
N Z S HEAE aSAH 1 &9 2 F TS vl & SR
ed AN S aSAH R A KAt 451 %
B, e2 S RN 2 aSAH B GRS R S, 8K M ix L6 B
FEPAE AR IR ARG . BAh, KU >k A AR
YNGR PN X UM ST i ROR A N D s
BN R B4 5 % BB AE ApoE He N 454~ B 5] 2 8] (1Y
E R TGIF5 L(P>>0.05), W 2518 50 00— 55
meta S &L —E .

ApoE 3 [K Al L5 i i, i K SF, A BT R
Mg 7KF Al e mi aSAH B HUE" . AR T
o 18] 20 U6 BRZH 1) 1l Bg 7K P B R AL 1) TG K P22
SH G L (P <<0. 05) GBI HAK XA, A
WFEIN Sy, L3 & TG K g S SAH () & 4: &2
N X HAR R — 5. A¥H AN SAH

A . ARBFIEE— 2 40 M T W 4L ] 5 DR R A o
MRS 45 R B8, e3/e3 Bl g4l TG KFAE T
X HRZH (P <C0.05) ,e3/ed B i HI 4 TG K5 %
BAMLBLER(P>0. 05 H B GHHE, H
Mot e3/ed IEHMATRES TG FhE A 6. &
LR IR ,e3/e3 B i HI2H TG K-FAIK T %5 B]
4L H i 0 ULAH SE B AT 3 R SAH BUE ILTE AR TG K
V5 e3/e3 FEHRIAM G HLIE . L, SAH B35 1l
TG K5 ApoE #HN L EMEZ MM KRBT E T £
WF T UESE

BHEITIN R €2 S5 7 3L I #E A  H L e3 Ay 3
R 7 & 3 B B& (K 1l v TC. LDL-C & ApoB /K
L AT 5T 4 G A S 1) 4 N R R A b R ot — B
Hoxf Mg b 22 A it 2 3 L (P <<0. 05), [l A, A
WFE 45 9 R . e2/e3 B, R B 41 A9 LDL-C /KF =
FXFRRAL (P <C0. 05) , $27R 7F €2/e3 B Z 334 T, o 14l
R LDL-C 7K - B I 0 B /I . X o] BE & R
Xof A AH b 3] 20 B 22 b il T YT 2R 25 9, A E 5
FHIMTT 2255 €2 S LA LDL-C K- 19
R AR FH B B B TR AR BF 5 b 9 4 B ) T
41 LDL-C 7K ¥ i 19 — 4> 0] A Jit A J2 At 7T 25 B B 24
Y. iS4 H AR NS 8 e2/e3 B aSAH B



1908

LDL-C i 7 7K i T X B 41, 0 55 22 5 2k i AT T 2 1
W5z

ZE LR, ApoE N Z B e 5 aSAH Z [H]
FEAE I, aSAH B ¥, e3/e3 BB H LW TG K
S e2/e3 BB LW LDL-C /K SF 1 fE & 2 42 4k,
aSAH J&—Fh £ [H 2 5 W (14 92 9% » ApoE 3 [H Z 25 1k
A B 38 2o 52 W) I g K P I 7E aSAH BE T AEE .
JE T IR A e 2 R LR A Mok itk — B &R
ApoE 3K Z 251 K i g 7K -5 2) ks o4 ik ) IR
o AL P A S

2% Uk

[1] MACDONALD R L,SCHWEIZER T A. Spon-
taneous subarachnoid haemorrhage[ ]J]. Lancet,
2017,389(10069) :655-666.

[2] LAHIRI D K, SAMBAMURTI K,BENNETT
D A,et al. Apolipoprotein gene and its interac-
tion with the environmentally driven risk fac-
tors: molecular, genetic and epidemiological
studies of Alzheimer's disease[J]. Neurobiol
Aging,2004,25(5) :651-660.

[3] SHATWAN I M, WINTHER K H, ELLAHI
B, et al. Association of apolipoprotein E gene
polymorphisms with blood lipids and their in-
teraction with dietary factors[J]. Lipids Health
Dis,2018,17(1) :98.

[4] SEHBA F A,HOU J,PLUTA R M,et al. The
importance of early brain injury after subarach-
noid hemorrhage[ J]. Prog Neurobiol, 2012, 97
(1):14-37.

[5] LIU X,ZHAN W,WU Q,WANG F,et al. Pol-
ymorphism and plasma levels of apolipoprotein
E and the risk of aneurysmal subarachnoid
hemorrhage in a Chinese population:a case-con-
trol study[ ] ]. Lipids Health Dis, 2018,17(1)
115.

[6] HU X,XIE Z,ZAN X,et al. Role of Apolipoprotein
E genotypes in aneurysmal subarachnoid hemor-
rhage: susceptibility, complications and prognosis

[J]. World Neurosurg,2018,118:e666-676.

FTHREF 2021 %6 A% 50 %% 114

[7] ZHAO D,ZHANG Z,WU G B, et al. Apolipopro-
tein E gene polymorphism and the risk of sub-
arachnoid hemorrhage:a meta-analysis of case-con-
trol studies[ ] ]. Acta Neurochir,2016,158(8) :1-8.

[8] MARTINEZMAGANA ] J,GENISMENDOZA
A D, TOVILLAZARATE C A, et al. Associa-
tion between APOE polymorphisms and lipid
profile in Mexican Amerindian population[]].
Mol Genet Genomic Med,2019,7(11). e958.

[9] LI B, MCINTYRE M,GANDHI C,et al. Low
total cholesterol and high density lipoprotein
are independent predictors of poor outcomes
following aneurysmal subarachnoid hemor-
rhage: a preliminary report [ J]. Clin Neurol
Neurosurg,2020,197:106062.

[10] DHANDAPANI S, AGGARWAL A, SRINIVA-
SAN A, et al. Serum lipid profile spectrum and
delayed cerebral ischemia following subarachnoid
hemorrhage:is there a relation? []J]. Surg Neurol
Int,2015,6(22) ;S543-548.

[11] DHANDAPANI S, GOUDIHALLI S, MUKHER-
JEE K K, et al. Prospective study of the correlation
between admission plasma homocysteine levels and
neurological outcome following subarachnoid hem-
orrhage:a case for the reverse epidemiology para-
dox? [J7. Acta Neurochir,2015,157(3) :399-407.

[12] NIU Z L,ZHANG P A,LI D,et al. Association
of apolipoprotein E polymorphisms with white
matter lesions and brain atrophy[]]. Psychiatry
Investig,2020,17(2) :96-105.

[13] HAN S Y,XU Y H,GAO M H,et al. Serum
apolipoprotein E concentration and polymor-
phism influence serum lipid levels in Chinese
Shandong Han population[ ] ]. Medicine, 2016,
95(50) :e5639.

[14] ZHANG L,HE S,LI Z,et al. Apolipoprotein E
polymorphisms contribute to statin response in
Chinese ASCVD patients with dyslipidemial J].
Lipids Health Dis,2019,18(1) ;1.

ISR H . 2020-09-12 &[] H 1 :2021-01-23)





