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Isoform-specific influence of APOE induced by traumatic brain injury on the electri-

cal activity of brain
Yin Xiaohong' , Zhang Xiaodong' ,Sun Xiaochuan', Dan Wei', Liu Ke*, Wu Haitao', Liu Fuying' , Jiang Li' (First Affil-
iated Hospital ,Chongqing Medical University, Chongging ,400016, China)

[Abstract ] Objective To investigate whether the isoform-specific influence of apolipoprotein E gene
(APOE) on the electrical activity of brain is induced by traumatic brain injury (TBI). Methods The clinical
data of 118 patients with mild/moderate traumatic brain injury and 40 normal subjects for control were collect-
ed, and the APOE genotyping was performed by means of PCR-RFLP. The electrical activity of brain in every
patient was recorded by electroencephalogramy within 3 d after injury and all the subjects for control were exam-
ined by electroencephalogramy under conscious, calm, eyes-closed and normoglycemic condition. Quantitative
data of every electroencephalogram were collected. Results The quantitative data among APOEg2, APOEg3
and APOEg4 groups of normal subjects had no statistic difference (P =0.097). In 118 patients with mild/mod-
erate TBI, the quantitative data among APOEg2, APOEg3 and APOEg4 groups had significant difference (P =
0.008). Compared with APOEg3 group, the energy value of slow waves was more in the APOEg4 group and
less in APOEg2 group. Conclusion In normal adults, the electrical activity of brain is not significantly differ-
ent among the three APOE groups. However, under the provocation of traumatic brain injury, the electrical
activity of brain in the three groups shows different. After traumatic brain injury, APOEg4 is bad for the electri-
cal activity of brain but APOEg2 protects brain function.

[Key words ] apolipoprotein E; traumatic brain injury; electrical activity of brain; quantitative electro-

encephalogram
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BURHEE H B S L AR S R A
1 #REFTE

L1 RS
1T IEH X R4 LW L OP WL E N T R DA
78 RSP 58 B R S S s QAR 15 ~ 65 2 DR
e EY B0 S5 52 ) i L TG B A 250 4 BN AR v SR IS B A
B WA 1E BER R B AR E AR 3L 40 46 iEH
Xof WRAH, Ferh 2ot 17 4], B3 1k 23 4], P X 4F RS 32,13 %
1.1.2 B i 45 41 ABRAE: O W 09 MG
I @A BE A& P A & 2 343 ( glasgow coma score, GCS) =9
I3 s@BITEGIG 1 ~3 d ABE; @AER N 15 ~65 %, HEBRbRfE
OBEFEA PG5 5P o5 206728 RSP oG 28 sl 98 2 5 P Al
P R e s 5 AR TR B fet P L5 1) 45 245 0 5 i fi P 55 30
@ HE I Z KM, It IHAE T SR GE™ 51 D) il R A 5 1 i
TiIfig (4™ 5 0T W AE PR RE B A L B ST 2K AL S ) s @3k R 4
R L LR A . HBE DL AR HECAE 2007 4 6 H % 2009 4F 4
Halis TR R Otk 1505 B35 118 151 8 s e it 415 28,
Hr B 65 5], 2otk 53 4], T AR S 36.57 %
1.2 APOE A HA K Z

IR A MBI A A K 1L, R SR A
Rt SOy KR e B A 2 22 2574 12 ( PCR-RFLP) #6101 APOE J
PRIEL
1.2.1 5198t E L il BB — X e K I 2 ml
(EDTAHTEE) , 74 H FLR B L SR HUEE T 2 DNA, 45 e vk i 4
APOE B:[A%E 4 4R 1 X & gty 112 {3 5 158 o7 ZUHERR 1 1 (K]
J#51:P1 5'-TAAGCTTGGCACGGCTGTCCAAGGA-3' P2 5'-ACA-
GAATTCGCCCCGGCCTGGTACAC-3',
1.2.2 PCR ¥y WK Z A 25 pl, TaKaRa PCR Amplifi-
cation Kit 12.5 pl(FHES A TAAF) ,PL(1 wl) ,P2(1 pl),
AR (2 wl) ,H,0(8.5 wl) o A AEEER M KBt 95 C AR
FE 4 min,95 CAEHE 30 5,63 CE M 30 5,72 CHEff1 40 s,35 4+
TR FieJ 72 CCHEAH 8 min, LA 1% Bl BESEI LUK UE S DNA
K&y 250 bp, HIAERE M40 .
1.2.3  [REPENDIEES N RIS SEE M PCR 3 W
A%—0.5 ml eppendorf 45/, N A Hha 1 B (10 U/L)0.5 wl 78
OYRES] RRE O R R B 3T CORIBRTES 3 h DL L. D)
TP 10l T 4% BEHEBEEERE T HLTK 1 h(80 V) HaJkEE T 441
SRS I TR R G IR . 2 M) Richard J7 8 fm AR AL, 4%
HUK IR A5 R 53 1 INRAXT IR A5 4 B2 4R

® 1 APOE [ ik B ¥ Wiz
TFEXF APOEe2/2 APOEe3/3 APOEs4/4 APOEs2/3 APOEs2/4 APOEe3/4
91 bp - - - - -
83 bp - — -
72 bp - - -
48 bp - - - - -

1.3 Jzue B A&m
YN F R IBE PR 10/20 RG22, 1E 16 S0y 5
BCRAE , B A S WAk, 1E % % M ZH 7RV R 42 o 3

LA L RS T AT RG34 1 i 483 4 A 1% ik e TG
MEGIIE 1 ~3 d #6497, KBS E] 2 10 ~ 15 min, 6 7 B8 R 4 2]
SRS B IO ) BT o 40 R L IR i T4 10 4R i
i Ei, P14 M 4 D ARG
1.4 Jz B8 3]k 4e 2 2 b OB 09 R R

i Fi 1 48 SR 24l TR — 24 % 11 D 2 i riL TR ol T e 2
B0y o PEHREAR 3R i H T S 3 B0 1T TG A IR T LR 32 1) e
Bt 30 s R 1 ARG, MR DR T E R SEAT AN, Bk
i L R P BE B 3 AN SRR L, BUCHSE Y (E A TS 8l . /53T
B 405 A IR 4503 4 B I % BRI FL IR S(1.5 ~ 3.9 Hz) .0
(4~7.9 Hz) .a(8 ~13.9 Hz) B (14 ~30 Hz) £5F 4 B fini e, i
TE BN DX ) S IR M o T HEBR IR 30 P 22 0 52, 25 B XL
B AR (Fp, F1 Fpy ) IECHE 115012 i 5P B D e LA A

A=(My+M,)/ (M, +M,)
1.5 “it$ o

K SPSS 11,5 Geit it B0k T X K 2 iR
BT ¢ K5, 2 R BAT T ZE T .

2 #R

2.1 RREESH

118 {5 @147 Pk fili 453 475 S8 %5 A & APOE2 #5473 18 ],
APOEe3 #57f7# 112 fi], APOEe4 #537 # 21 9] 5 1E X IR 20 vh
APOEg2 APOEe3 il APOEe4 #5473 435 &y 7.38 .9 fil, 2 41
APOE J3 i FIAF i SN AT HAR L2 2.

®2 SIEHEEBRGAMERIRA APOE 53 & & E R

a5 FERL( 1) SN IE R (% )

- APOE£2/2 APOE£2/3 APOE£2/4 APOE3/3 APOEs3/4 APOEsd/4 APOEe2 APOEe3 APOEst
BIvHERHR I4L 1 15 2 81 16 3 8.05 81.78 10.17
TE 3 % B4 0 6 1 25 7 1 8.75 80.00 11.25

2.2 ERAAZEERFTA R

1E % 5t R4 #57%F APOE2 APOEs3 APOEs4 25 (v £ [K 2
PR KW R A S R E R TSI =B X
(P>0.05,%3), H 3 43 [F % 2 7] 4F % [ APOEs2 . APOEe3 |
APOEe4 4334 (32.7 £10.5) ((31.5+9.7) . (33.1 £ 10.4)
Y1 EFMEGEIT#E L (P=0.86),

®3 EEXNRABEFEBEERZHMR(H)

LB ISE APOEg2 APOE&3 APOE&4 Py
PE5

St N # 0.634

E/gc 3 14 o
ell]

o > 0 0.493

R 2 8 ’
U

A 4 26 6

N2 3 12 0673

BRI GZL H #5 7 APOES2 €3 | e4 S5 (v KR 2 [8] 76 1
S KR g LT (CT Fe3W JARYT 7 B 52 497 I e S AH OG IR 36 440 g
FEREHEGIFE L (P >0.05,%4), 3 ANHEE A4
FIABERT GCS ZRBTHIT=E L (P >0.05,%5)
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F4 QUG IR E B E BYIE RE R B(#1])

PIEISE APOEg2 APOE&3 APOEg4 Py
5
Ers 10 61 12 0.973
rgs 8 51 9 U
Z iR K
Ex 9 54
Ty 3 14 4 0.884
BAVE K HoAlh 6 44
CT %
PRI 5 38 8
0.792
Jrikb 13 74 13
IRIT TR
A 2 10 > 0.152
EFAR 16 102 17 '
[y eli]
il 14 88 15
. 0.588
AN 4 24
W A
W A 10 61 12
0.983
NI 8 51 9

x5 GEMERBRGASRMNARN GSCERILE (2 £5)

SN A % () GCS
APOEs2 18 36.46 +12.12 12.27 £1.52
APOEe3 112 37.43 £12.01 13.151.76
APOEg4 21 36.15 +11.90 12.54£2.15
P 0.061 0.790

2.3 meREAKET

TE S0 TR i T 349 2 R LN K i i X X R A 8 ~
13 Hz f o 358, JEIR L 30 ~50 WV k32, 4% S0 A WA IR I
B 1% B, U KA T X AT L4 4 ~7 Hz (1 0 3, A ILWT & & 7
o B HT & I, APOEe2 . APOEe3 | APOEe4 3L [H 7l
Z I EL A (B4 508 (0. 177 £0.052) (0. 169 +0.065) |
(0.158 £0.048) , 22 R LG i1 XL (P =0.097)

118 {7l #0 fis 43 1 A8 8 M L PRI 2 S, B EERIA R
BREC e o FEBOED SRR B 2 i — e )
Wi &I, #a4: APOEg2 . APOEs3 \APOEe4 14 52 3% 2 [ A {4
W1k (2.358 £0.921) (2.835 £1.102) .(3.452 £1.325) , %5
HEIT2#E X (P =0.008),

3 i
AHIFFE R TE 6 R () 3 A4S APOE KL 7 2~ [a] (1)

iy HhL 35 S0 TG A B 25 5 5 TR - v R A MGG 1 i 1647 £
1,3 A~ APOE 3 PR 7Y 27 1] (%) iR FL 375 3h A7 76 B B 22 5
FEPU AR BB M s 1 o HE RO D, A5 AR NS 18
W% ()15 0 R, APOEe4 5 7 2 fini H 1% 30 5 12, 1
APOEg2 #5415 3 (1) g FL 12 75 s 32 B A= AU 1) APOEE3 #
W /Do $% APOE Xif i FHL 15 311 (14 5 0 EL AT 1 R 4 5
P TS R S RE B U B335 % 5 B A LAY
APOEe3 [b45, APOEe4 X 8475 M i 425 i i T BE A £

S TEA Je S ek R B Ok, 1 APOES2 1f RE 76 4]

PP i 453 3 57 91 R i 5 ) i o fig EL A R AP VR o
3.1 APOE 5645 M Is 345 J5 4% 22 % & 3)

bR E i (APOE) A 28540, f 3
AR (APOEE2  APOEe3 il APOEe4) , ikl 3
PSR B2 AR, B apoE2 | apoE3 il apoE4™ 78 A
by 6 MR AL, AUdE 3 Fhali G (e2/62 . 63/€3 .
e4/ed) M 3 Fh e & T (83/62, e4/e3, e4/e2)""
APOE K HJF 3+ X 2385 &5 i TBI 2ot 451 &
FAmEE N RS ME MR A, AN RS
apoE NS 5z A= A, i B2 ) 2 LA G 4
ZemIE s ARV ST & B APOE 225
P50 Uk 0 3 405 i 14 I L T Sh A ok L84 fi -
RUGMIp I i 460 07 8 3 20 (7 d ) ik F T ek A
APOEe4 #7472 o i KT 2 b %2 B {2 155 T3 APOEe4
oy F 5 RN R M Z N FE Logistic [0l )9 70 Hr ¥ $#E7 ,
APOEg4 J2 fii tiL U (G B IR R . A 92l i o =
i i, T — 25k 52, 7R 0 9 M A 0 0 (3 d )
APOE Z2 751l 5 8] 4 i 463 405 194 ot 428 P9 B A O
FI R ki 45100 5 AN [R) APOE S [R BRUHE A7 35 2 [1) &4 i
DX AR R T o LA ELAT T 22
3.2 APOE ¥aib 2% &3 ek R B &

Ponomareva 25" BIF5Y T Bl /R 9 15 2k %5 ( alzheimer’ s
disease, AD) F8 5 (5@ , K BLZ# A HIRE T, 745
HARTR] APOE 25 2L Y AD 2235 14 37 Ja 22 0] i /i, 14
SHOEAT 220, IF H 5858 N HE Y ik e 2R AR L5 H
I EEEACRAST , #5747 APOEe4 S50 FEA 1y AD /B 3%
MR R o W30 B E WD, [ R 8.0 1
B, RUEHELLL S 8.0 FHXTRE R M S, Rt
JEI AL T APOEe4 X AD F8 35 1E H 2% & I f 15 51)
EAVER .

Yu 2500 134 () 45 525 Lo v oy 0 A RS A
APOEe4 JE[A 1Y 2 4H, & 3 APOEe4 #5747 4H Y17 W
T ( performance intelligence quotient, PIQ) & Z5 {7}
FHOCHLAE Y N10O 1 B 48 APOEe4 [J1PE 21 R A47 42 B 1)
BN, A APOEe4 G IA RN RS 5 4F i1 5¢ , ixX Fh
INHI B BGAS OK AT REFEAR R oMb 2B (BRI AR JS
APOEe4 XIAFIDIRERY T T2 M s R Bk T, X —
KB Kitamura 281 5 3 9y 5286 45 AL, fB61%
PR S0 2 fish AT 9 P 9 4 ) 2 4 58 (long-term potenti-
ation, LTP) HL i 7E4F 4% APOEg4 F5JE K /N B A 14 538
MAEAE 1 APOEe4 5 3[R /)N B 3 A 14 5 AR H T
&Ko RIS IR AERS AT GEJ2 APOEe4 SN
Uiger— MBI R

AT e BRI Y 5t 2 APOE 520 # £5 HL 1% By
—MERF R IEHBAAIE APOE PRI [ (1Y
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IR P ¥ S C B 25 S, TR R A5 P k45 4 5, APOE X
iR FEL % S BB 22 5ok . AN R FRATTRIAT ST
#BA B APOE Xof il HiL 175 B 77 £ 34 15 45 H, Tk i 5
VERITEGRAR 22 545 FUR 28 A5 A A R 257
A5t MR AER RS S APOE JE (K] i 4% i A
PR HRFA R A T B R AR AL, SO A ARE A
Ao S AN ] o DR Y A8 3 7 A A [ Y F A R AL, LRI
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