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AR, BN IRBEA AR MR 4K ATIARE R IBE PR (400016 TR, & PRERIA A MR 45— BEBe w240}

[(HZE] HM HITEAEE A E(apolipoprotein E, apoE 3R R 1, APOE [ R G R 5 1 192 ) JEF 24 M
53 Bk ik 9 BT i HE Il ( subarachnoid hemorrhage , SAH) J5 B3 I D gE s 28 iU AH &M . J71: T ABZETIREE 79 #il3)
Jikgat SAH B IR RS R, 43T ABE S RANAIRG 4 3 ~5 RATI i B A2 LIFHI DI BE . 558 1 Wi e 1B E 4
TR FEL P oo IS T A B I 22 sl T B A S i P PR SRR BRI . R, R I 1 O W Sy i
L B S8 R e . APOE LR 22 35 3 ok B8 A i S0 vy PRl 0k 1 B I % 225 M (PCR-RFLP) T ffi o . &5 76 17
APOEe4 2503 FER#EH # P45 10 4] (58. 8% ) i pu 1 S R AN e, B iR o5 T o4 #575#(29.0% ,P =0.023) , Tfif 2.3
e 2 B L T S AR B IR LU P 5l €2 €3 A AR, 2R G RE (P >0.05) , HHE Logistic [BJ3 4047
PR Fisher 2344 (P =0.028,0R =2.917,95% CI = 1. 124 ~7.572) J% ¢4 (P =0. 027, 0R =3.492,95% CI = 1. 150 ~
10. 604 ) 352 gh g o SAH 5 fini H B 55 5 B2 0 B (9 S B T &, TRV R I IR B2 B AT 2 TR & Logistic [B1I9 4347, & BX
APOE&4 5 e AR AL R R i 2 (P =0. 007, 0R =5.741,95% CI = 1. 625 ~20.280) , #5# APOE o4 %5 JLH 2
SR T SAH JE R W o) RE B0 N = A B R 2R [RIBT HAB AT 562 5 1 SAH J5 B 47i
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Association between APOE polymorphism and brain function in early stage of aneu-

rysmal subarachnoid hemorrhage
Lin Bin, Sun Xiaochuan, Zhang Xiaodong, Dan Wei, Zhu Ji, He Zhaohui, Wu Haitao, Yin Xiaohong (Department of
Neurosurgery, First Affiliated Hospital, Chongging Medical University, Chongqing, 400016, China)

Abstract. Objective To explore the association of APOE gene polymorphism with the brain function in
the early stage of aneurysmal subarachnoid hemorrhage (SAH). Methods Totally 79 patients with aneurysmal
SAH admitted in our hospital from March 2008 to April 2009 were recruited and their clinical data were collected.
Electroencephalography ( EEG) was recorded on admission and in 3 to 5 d after onset to assess the change of
brain function of the patients in acute stage of SAH. The result of the second EEG recording was defined as
EEG deterioration if the decrease in alpha wave frequency, increase in slow wave or decline in amplitude were
observed when compared with the first EEG recording. The APOE polymorphism was determined by polymerase
chain reaction-restriction fragment length polymorphism ( PCR-RFLP). Results Ten of 17 patients with
APOE g4 (58.8% ) showed the deteriorated EEG, which was significantly different from those without APOE
g4 (18 of 62 patients, 29.0% , P =0.023). However, neither the presence of €2 nor of €3 was significantly
different from those absent of it (P >0.05). Univariate logistic regression analyses showed that both high Fisher
grade (P =0.028, OR=2.917, 95% CI=1.124 t0 7.572) and APOEg4 (P =0.027, OR =3.492, 95% CI
=1.150 to 10.604) were risk factors to EEG aggravation after aneurysmal SAH. The association of APOEg4
for deteriorated EEG was more significant after adjustment for age, gender, Hunt-Hess grade on admission, and
Fisher grade (P =0.007, OR =5.741, 95% CI =1.625 to 20.280). Conclusion Our findings suggest that
the APOEg4 allele is a risk factor to brain function aggravation in the early stage of aneurysmal SAH, and it
may contribute to early brain injury after SAH.
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Ik A BT e H 1M ( subarachnoid hemorrhage , SAH )
F B i P 2 kR A 4 I A A ok D) B R T 3R
AR BARTEIZWT ARG T A it g, {3 = st 232 I
R AR =, AT A F 10 453 40 AT % 0 1)
R K fm BA RS AR AT, 2ROk SAH VYT Y
ot A 11 E(apolipoprotein E | apoE ft 752k
NEFE 1, APOE (R Smf 28 i85 11 (% B R ) 7 il 9 32 42
Y BT I T 4 & O T R R AR VR, 3 e4 55400
FEI BN g 2 SAH K0 K FiUS A BL G Fg B PR 72
ARWF5E 3 % SAH 5 5L 87 ixi B8 K ( electroencephalo-
graphy, EEG) BB (g LI, LAIFR I APOE JE[H 2 25 1
55 SAH J5 511k T e b0 22 (R A DG

1 wRSH®

1.1 AR %

PEHE2008 43 H E 2009 45 A1EERER KA H B —
& B2 MRL S IR 6 AR 25111 79 Bilsh kit SAH i3
TR % OERIG 5 d IATERE ; @SAH 23k i CT o HE
ZEHINIESE ; @BhEkIRI 2 CTA 5% DSA WESL, HEMATE : QR IGHT
A3 FAM o m Al 22 2R G 9 ; @ CTA B¢ DSA A6 2% [ 1
o SAH F IS IR T B A 250 45 i 5 B0 i 3h ik e 4 SAHL,
T S A s 1L (M 4 TR < 140 mmHg) K7 We il i 8% , % i1 2
T bR ) (FEELA B)) P I B e, A R Rt T et
VEIRYT LA BT A8 P B0 000 25 9 s 2, M) AR I e
1 &S 5 . Hunt-Hess 4325 & CT [¥) Fisher 4328 551 K 7B A
B R4
1.2 APOE A RHA %K%

APOE HA7 3 NG 3L, Bl €2 (€3 Tl e4, AR T B X
JEH DNA P8 EAFAE 2 AL B B AR, 1 e 11T dm i
LSS 112 (e 158 1 1 Rk 3k & A= T A I AE 1k
KRV 45 107 1 | SR P R A T 7 R A B 2 2
£ (PCR-RFLP) ¥l APOE &K R
1.3 e EAen 5 5]k

A o 1 4 MR E Bk 10-20 RG220 b, 1 16 B
RS, B S b, T B ABE Y R KRR 5
3 ~5 RATIG A BRI, A 480 10 ~ 15 min, T R fig SR 4E 31 2 1%
R B IGO0 EIE o 4 R 1] T 10 47 DAL A i e 5]
Lo B RSN , HE 5 AR I | 245 0 R W S e A S
o5 TR EGE, AN o 18 I 2 a8 iR BAIG, DR R FRE S
F 5 Sy i PR SR R BN, 2, oA B AR A A R
i P P S5 R Rl
1.4 %itzHo4

Xt AR RE P A T BOSERER ) K 5 5 SR Logistic #LIA
F 5053 B 25 B R SR B4 62 .63 o4 MK f B A5 1k
T LR TR & 43 BT, 2 — 25 98 2 e PR 96 RIS R ] Logistic
ZICENASTHT e4 2543 35 PRUF o Ei RS AR (R AH G - Logistic 22
TE IR IE 4347 75 R SR FH AT 14 #8328 575 (Forward : Wald ) |, 28 i A &
FRAfiE . P < 0.05, BIARAE . P >0. 10, HdE40HrR H SPSS 17.0
SR

2 HR

2.1 ARABHA

ABFFE |79 113 kR SAH £ % 1 3 b & T
£2/e2 B AU HAY S FIILH AL £2/63,12 15 ; 62/ 24 ,2 ffil 23/
€3,50 14363/ 64,14 {5 ;64/64 ,1 1], Hirt APOEe4 3545 % b5
17 451, PR R 37 165 e PR A3 % 45 45 38 £ 2% Hardy-Weinberg
EfE.
2.2 GRS

AR 79 SRR AE SAH B2 A 28 {91 50 i e Pl s R
SERRREEINTE N2 1 IR, R e IR S R N T 20 e 4
TEAERY W) |5 o Hunt-Hess 43¢ (94 A8 1, 22 R T 45
H£E (P >0.05) o 1 il it P 5 s B i Tl 4 o Fisher 434%
3 ~4 G IR RSB AL S A Gei 7 (P =0.026) .

#1 WEESEEENEASHREEMEXIERE LS

LiiESEES EEG 5% N EEG SR P
T
) 12 24 0.720
@ 16 27
FR (%)
<60 18 36 0.565
=60 10 15
T I
x 15 32 0.427
H 13 19
Hunt-Hess 434
1~2%% 9 28 0.063
3~5% 19 23
Fisher 434%
1~2%% 12 35 0.026
3~4 9 16 16

2.3 ARAL SAH 5 ¥ #d BTG X A

W 2 78,17 B APOE g4 #5787 % Hh 10 i) (58. 8% ) fiti i €]
SETREINE, BE S TR o4 M (62 il 18 41 ik i 5] 5
RN ,29.0% ,P =0.023) ;2 . &3 #5447 2 v ) 390 1 v (&
SRR NE LB SIE 62 3 A iR, ZRTHITFE L
(P>0.05),

%2 APOEZEFE 2 3K oA ZTEHEFEESKERE

BERIER
- . &2 i3 &3 i o4 A
o e P S R
g2t g2~ g3t g3~ e g4~
JneE 3 25 26 2 10 18
W% 11 40 50 1 7 44
PAH 0.368 0.591 0.023

Logistic [1IH 4307 : i3 3 From, 4374 31 AR s 1%
Hunt-Hess 432% f Fisher /> MR K K 2 .63 a4 S H
Pl St R N 5 A AR 3R Logistic [M1H 347, KB e4 2 fili
H [ S PR AN (A FE R KR (P = 0. 027 ,0R = 3.492,95% CI =
1. 150 ~10. 604 ) , [F]i} Fisher 4348415 55 ik e, 1] A8 40 B A AR DG
(P=0.028,0R=2.917,95% CI =1.124 ~7.572) . it—H%
IR BTG VEZ T Logistic [WIH53HT, K I a4 52 I HL & 558
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PN T A fE B 25 (P =0.007,0R =5.741 ,95% CI = 1. 625 ~
20.280) .

£33 ZERSHBEZHEXMENAREE Logistic B354

AHOCH 2 P{H OR {8 95% CI

PE5 0.720 1.185 0.468 ~3.000

AR 0.565 1.333 0.500 ~3.553

R ILE 0.428 1.460 0.573 ~3.717
Hunt-Hess 434 0.055 2.570 0.978 ~6.753
Fisher 432% 0.028 2.917 1.124 ~7.572

APOE £2 0.236 0.436 0.111 ~1.719

APOE &3 0.281 0.260 0.023 ~3.003
APOE g4 0.027 3.492 1.150 ~ 10. 604

3 it

BIRA Z M RA G T SAH 835 FilJ5 (19 2F
i ABFE N PR A2 &S A 12 W — B A R LA .
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WERT e PR g A ) G ) — b e 2% R A
A 5 M A= P A G U1 AE 5, Xt il sk SRR, IR
EPUIRE B WA OCPE . SAH 5 5 A2 v v e 1]
R —SEAREAE P A e TR R FE AN R TR I 2
PRI, i Fb T AT e e At A B 5365 17T L {6l s
SAH BEMGIIRER ARk, ABESE LUk Fe B PFH) SAH J5
AN TRE A ARk , 235 50 K 0 e, 1 S R 1 = L £
Fisher 4344 B 2 = Tk 42 41, [R10) Logistic [ 19 4347t
& BRI i T RE 46140 i FE R FE B PR 32, iX T BB SAH
JE Y L2 S e R A B R A e

SHKIETE SAH 1 L ML AN B A, B T B EE A
b, BHTA N st A% P 28 76 3l DK 098 B8R 24 13 1
L RHE TEREM BXT T2 5H A a2 H % E
FZEHNIIRATE 4 . APOE LK £ 4% 7T g5 30 bk
W B —E KR, Rl H: o4 S50 BEPH b
T AR RBUS B . IR KB 75 SAH f 3
W SGRYT T D HRPE A T B s H e
FETFRAT ] i B 7 — 45 00 U AR S . HE S
B[ 10 238, K2y 12. 4% W sh ke o SAH B35 78 K
e B B2 Ruh 2 B E B8 T, 15 16 26 3h kR 1
Z4R I E AR R . BET SAH 5 A -5 i 45 4
(early brain injury, EBI) & Wi #% B N 4b % & Bt &
W EBL AR RS 72 h LAl 4R 2k
P ELEE T, V0 B i Il 458 2R R A 2 i i 2H 4L e
R B B R A A il ZH S BT, K e
Fisi N RS T e B i 7K i 45 . EBL X% SAH Ji5 (1) 4 & P
il 35 R A EE RS AR AT, AT B2 SAH JET R4
RN

P E AP H A &4 /& SAH T A B 1 fa ks
T, [FI} e4 ¥ 3 R K /G FR S (Hunt-Hess 3 ~
S Bl E R TAREEAE D AR AR
SAH &4%)5 24 h NFET- By APOE e4 1Y H B3 %
ik 37.5% ", DL ESERARR T ed SRR BT S
shifidRitE SAH J5 S PET A 6, A THE—2 T if &4
A L TR R0 SAH 5 LI N T A 1 ks, FR ATk
T3 TARURIGE o A5 0 A0 H P A SR SR I [R5 5 A &
Wi S d N, B A B 352 T RRIEIL IR YT, FEA
Bt J S AT AR RTREAT T 2 W e P AR AT
FIGIIREMAS , 45 5 % I APOE g4 %5 JL[R & SAH J5
T i K 453 405 00 T A9 B LA G I F, iX ol APOE
g4 BN SAH J5 RISE T R E— B AL TR IR, W] A
/R APOE ZE5MEFTRES 5 T SAH J5 R A4

HETHIRRSE 2 LRk a3 8 6 4~ H 1Y GOS 4545
PRRTESIIR 2 DI, A WS IN A APOE &4 J2:3 i 5 i
PRI I U B A 2 T B S T A 45 AR S 4 TR
WA A g 45 4 R HAE P i i B 42
SRR REAMAE o A B 2E R I ] ( & A
BegtiZitIa)) (122 5 | Be i b BEEE it L K 3l ke 35 057
KN N T A A — 7 TR 2 i £, TS
FAREA TR/, 33t s A 28 K 36 30 e 32 31 T FR
file R —2 7T 5 1 — 2 30 KRR A IR DL R T RERY
TR 3 d WD REAS AL, LIiE— 455 APOE
SR LA AE B bR SAH 540 45 R /e
Fifig %) APOE JE K Z2 25 2 SAH & A= Fil il Ji5 ML
HIRIESE BOTR A, Babh ] LU 3 HE Al iR 4211 55 APOE g4
X SAH Je L4115 2 BE AN KL R, DA T 2E — 2 BRI
SAH FHPBET- AN E WG .
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