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Foopoo B B BEAR B A 1101 Y (RARSE 379 BBt it 313 4] S0 257 B A A 152 4]) B %t
BA3SIH, RARGWERN-REAERBEEBH AR ApE BRE S, &8 HEFER.
YRR E 3, ApoE4 B & 0 I 15 & B B B (TC) EFE IR EAEBEBEM ApoB K PEERF
ApoE3/3 il ApoE2 ### (P<0.05) , X F 1k FI7E A [F] #£ 3 AR 7] 42 88 B 0 4B UL ; ApoE4 571 & I H
WMEBE(TG)KFM E33 MERARITFEX(P<0.05),ApoE2 BH & N E FE L E G 6 E 8
(HDL-C)/KF 8 E# T ApoEd #H ¥ (P<0.05), ApoE2 ¥ % K HDL-CK V- FE 4F 4% 18 K T 7+ #
(B=0.178,P=0.015), B 7£65~74 % FIH BEHHDL-CK B 8 ® F E3/3 #l B4 ##H (P<0.05);
ApoFA #H E B TC f1 TG K FREAE 1 KW T (p= ~0.179, P=0.009; = ~0.147, P=
0.032), & ApoE B H A HER v i A8 i 4 B K I, 23 £E FH7E R 7] 44 51 i 48 38 BX 47 72 5 ApoE2
1 ApoE4 B4 H 3T AR K 1E IR B 54 M 5
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The relationship between ApoE gene polymorphism and lipid parameters XIAO Zhi-jie, ZHAO Shui-
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[Abstract]  Objective To investigate the relationship between apolipoprotein E ( ApoE) gene
polymorphism and serum lipid profile. Methods Polymerase chain reaction-restricted fragments length
polymorphism(PCR-RFLP) was used to determine ApoE genotype on 1452 subjects including 1101 cases
with cardio cerebrovascular disease including 379 cases with cerebral infarction, 313 cases with cerebral
hemorrhage, 257 cases with coronary heart disease, and 152 cases with other types and on 351 healthy
controls. Results After adjusting for age, sex and BMI, the subjects with ApoE4 carriers had significantly
higher levels of total cholesterol(TC), low density lipoprotein-cholesterol (LDL-C) and ApoB than those
with ApoE2 carriers and ApoE3/3 (P< 0.05), and higher level of triglyceride (TG) than those with
ApoE3/3(P<0.05), while the subjects with ApoE2 carriers had significantly higher levels of high density
lipoprotein-cholesterol(HDL-C) than those with ApoE4( P<0.05). The effects of ApoE polymorphism
exhibited similarity in different sex and age of subjects. Linear regression analysis showed that unlike
ApoE3/3, the HDL-C level in ApoE2 carriers tend upward with age (8=0.178,P =0.015), significantly
higher than ApoE4 carriers and ApoE3/3 in the cohort of 65-74 years(P<0.05). The level of TC and TG
in ApoE4 carriers had a tendency of downward with age(g= -0.179, P=0.009; 3= -0.147, P=
0.032). Conclusion ApoE gene polymorphism affected profile of blood lipids and the effects were found in
different sex and age. The degrees of effects related to ApoE2 carriers and ApoE4 carriers to blood lipid
level seemed to be related to age.
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B (RiAEFE 379 fl Jer i i 313 B 5009 257 1)
HARA 152 4]) BE R T 2001 4 2 A & 2002
£ 11 AEMBEEXKMRE _EERMAEARAL
mENBHEB R B E; B 653 B, &tk 448 B, &
#824~94 % 1 (61.4211.2) %, EORMER
AEE 351 B, Homh 224 B A KUY HRAER LA A
B EABSRETRHIOTLCERE; B H 201
B, ZHE 150 B, £ 840~ 82 %, F(61.5+7.3)
%, dEL I KR A BEFE 4 & CT/MRI iE %X
o, BB TRBET RN ROEATE K
W BEAESE RERE S, LTFHERE T LS
W & 3 B B R o R BB i A AR R R A L K
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2. ApoE Z H I & : XA BBk 15~ 8 ml, R A
KB 5 I B/ .0 < 4R 41 B B 40 L B B 4 DNA,
E#3 #. 5’ -TAAGCTTGGCACGGCTGTCCAA
GGA-3’ , #3514 :5 -AGAATTCGCCCCGGCCTG
GTACAC-3’, B&M&# (PCR)RMER A0 pl, &
HHEYH DNA 0.2~0.5 pg, LW T U512 51
5 10 pmol/L, dNTPmix 0.25 mmol/L, Taq &
0.5U,10X Tag B§ & ¥ 1 pl, MgCl, 2 mmol/L K&
RKAEETKER, MA B SEFUETT HE, &
W&k TR ¥ 94C 3 min, K BLIEFF: A 94T
50 sviBk 58T 50 s ZEf# 72C 1 min, 7§ 32 K;
BJ5 72°C 410 min. BR &4 P9 U0 B I 4k 5 AL i
%20 pl: PCR 7 % 10 ul, Cfol S U, 10X buffer B
2ul,10XxBSA 0.2 ul, KEEZEF KA ZEHEBRE
20 pl,37C 46 ho 8% RIMBL R B Ik 5
B0 7%, UL pUCI9DNA/Msp | B & F BE 2
DNA KB iiasEY (B 1),

3. i AR B < SR B WU S i 3 A B[ BE (TC)
FHM =8 (TG) ; ARSI ENE R EERERD
JIE [ B (HDL-C) ; i % & s & & 18 B B (LDL-C) R

AARHE  BR%ZENERIEED Al(ApoAl)
MRS E = B100(ApoB100) ; ELISA BT 3.0 i i

ERREH (a)[Lp(a) Io
bp Marker E3/3 E3/2 E2/2 E3/4 E2/4 E4/4

147
110

67—

34

B1 ApoE PCR =¥ B i B 8% 3% T 46 Bt R R JKk vl 3k

4. Bt Hr . A SPSS 10. 0 #1748
. B BERIEMESSH, M Lp(a) 2
WA AT EEREEARR, HER
HARWERA R, AU ERATESTE
5, ] Bonferroni HEE#EATH B LU, ABFER M
FFAEREBMD, RASEEFESTLE
ApoE BB 5§ I X, BRI EN TR
HAHRBAT RGBS, /AT A4
FH %K., XP<0.0SHESERITEEL,

& R

LR R —RFR:RE 1, SABRX
SEEFHHBRMLDL-CEER LK T 2T X (P>
0.05),4E# .BMI. 2} il $ (FBG) . TG.TC.HDL-C
EZRAGITEREN(P<0.05),

2. ApoE ZEEMERF RN B M A AR
KL KRB 6 FF ApoE ZE® , 451k E3/3.E3/4.E3/
2.E2/4.E4/4 F1 E2/2, S 4 5 A 71.2% (1034
B).13.2% (192 #1).12.3% (178 ). 1.4% (20
£1).1.3% (19 ) F10.6% (9 #]); B K 3.2
M ed BB H84.0%.7.4% F18.6% . BFFLFR
) ApoE EEBRMEMEFRE L FEF L IT¥
BX(P>0.05)(#2),

F£1 HEMNZH—BETR

a5 K g 1 50 51 3 BMI TG TC HDL-C LDL-C FBG

(%) [ & (kg/m?)  (mmol/L)  (mmol/L)  (mmolL) (mmoVL)  (mmol/L)
¥HEERK 224  61.417.1 131 93 23.4+3.2 1.44%0.72 4.80+0.92 1.42+0.36 2.80%£0.74 5.32%1.45
MZE¥ 127  61.9+7.0 70 57 23.1+3.5 1.41£0.75 4.72+0.83 1.42+0.37 2.75+0.69 5.25+1.79
XA ST 379 62.8+11.3 223 156 23.9+3.4 1.79+1.09 4.85+1.07 1.25+0.34 2.91+0.86 6.59+3.12
F% i . 313 60.6+11.5 198 115 23.4+3.5 1.51+0.89 4.84+1.06 1.40+£0.42 2.82+0.83 7.16+4.05
B 257 62.4%19.7 148 109 22.9+2.8 1.65+1.06 4.56+1.02 1.16+0.32 2.73+0.84 6.27+2.05
Htgm 152 58.0+12.0 84 68 23.7+3.1 1.82%1.29 4.72+1.08 1.29+0.33 2.77£0.85 6.01+1.91
&3t 1452 61.5%7.1 854 598 23.4+3.3 1.62+1.00 4.76+1.02 1.31+0.37 2.81+0.82 6.29+2.87
HE PHE - 0.000 0.517 0.012 0.000 0.009 0.000 0.107 0.000
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#£2 HFFRX R ApoE R B A E A B HIRRK A
ApoE B H RIS R (%) SMBEEFAE(%)

4 A E3/3 E3/4 E3/2 E4/4 E2/4 E2/2 3 2 4
EEEY 224 72.3(162) 12.9(29)  11.2(25) 0.9(2) 0.9(2) 1.8(4) 84.4 7.8 7.8
[T E® 127 70.9(90) 12.6(16) 12.6(16) 1.6(2) 0.8(1) 1.6(2) 83.4 8.3 8.3
Jigi 1 5E 379 72.3(274)  14.5(55) 11.6(44) 0.8(3) 0.8(3) - 85.4 6.2 8.4
g3 i 313 69.0(216)  15.0(47)  11.5(36) 1.0(3) 2.9(9) 0.6(2) 82.3 7.8 9.9
TEALI 257 73.2(188) 12.5(32)  12.1(31) 1.6(4) 0.8(2) - 85.4 6.4 8:2
Hipgy 152 68.4(104)  8.6(13) 17.1(26) 3.5(5) 2.0(3) 0.7(1) 81.3 10.2 8.5

A 1452 71.2(1034) 13.2(192) 12.3(178)  1.3(19) 1.4(20) 0.6(9) 84.0 7.4 8.6
48 P {H 0.141 0.954

T 155 PR Y B

3. ApoE B H & 5 i f§ % . % ApoE EE B4 K
E2/X.E3/3 F1 E4/X =2, X+ E2/2 # E4/4 5 513
KT E2/X #1 E4/X, 1 F E2/4 12 20 4, BAE K
O AEEEN., R LARRENMEBHRAH
B ApoE & HF B 2 [ £ % .BMI £ R EE ¥ &
X(P>0.05), 7£5 AR S Z 8] 8 i B K g &
BKEFEER, AEVUHDLCHE, EEHML
AR, ApoE & % B &Y 2 8] 44 1 g K F 5 2 3
WFA X5 P 89 ApoE 4% B B 4 it A /K SF A B 7
SEBT AT, M L8 BMI, ApoE &
A B Z & TG.TC.HDL-C,LDL-CHl ApoB # %
A #EX(P<0.05); A B M 3% 8, E4/X
# TC.LDL-CFl ApoB ¥ & & F E3/3 #1 E2/X(P<
0.05),E3/3fLDL-CHl TC K FH B EH F E2/X
(P<0.05),E2/X # HDL-C K ¥ & F E4/X #1 E3/
L, HbP S5 X MERA ST EEIGEYX H TG
KB F E3/3 M E2/X, K5 E3/3 WERE LT
2EX(P>0.05)(F3).

4. FEH T ApoE X H R 5 1M f§ 56 R B B L

B K ETBHARMR S R<A5 H .45~ % 55~ %
65~ M=75 BEBH, BAERBREHALHTZRA
# (& E2/4 #E &) BHDL-C/K - B 4F i 8 K i 7+
B (8=0.059,P=0.024),TC fl TG 7k F B 4E %
K F M (g= -0.057, P=0.030; 3= —0.083,
P=0.002), RTFE—-LKRW T AFEER AWK
ApoE £ X H & 5 1 ¥ TG.TC 1 HDL-C M1 £ R,
RN FEWA T, ApoE K HE A5 i f§ % R
& Rxt M, K E4/X B TC KFEFE<4S5
FERAPE BBBMERELEITEFRE XN (P
0.05),745~F FIS5~FFERAS E2[XWERE
B3t ¥ &N (P<0.05),E2/X BHDL-CK F7E65~
SERATHEE T E3/3 M E4/X(P<0.05), &
4[5 )3 247 & B, E2/X BYHDL-CoK Y- Bl 4F 4 1 X T
FE(B=0.178, P =0.015),E4/X i) TC K FEBE4E
K1 KT TR (8= —0.179, P=0.009), E4/X )
TCKESERBETHRBAE (= -0.147,P=
0.032) , 544 £ #2131 B 7K F 1 AH 36 HE AR
L, B X R #7E E3/3 REI B (P<0.05),

R3 & ApcE BEBESMAERKAR(Z +5)

PR R A BMI JF B TLAE K F

BMI

EHB S

s P TG C HDL-C LDL-C - L

74 * (kgfn) (mmol/L) (mmol/L) (mmol/L) (mmol/L) I?I;/)I/} )I &7(1)‘]; ( mlé;l)l)
Bt

E2/X 95 60.5£10.8 23.8+3.5 1.70£1.22 4.38+0.90% 1.2840.37° 2.42+0.73* 1.32+0.27* 0.83+0.31  236+208
E33 630 61.9+10.3 23.5+3.3 1.60%0.97 4.6810.90° 1.25+0.35* 2.80£0.78 1.32+0.28° 0.90£0.34  244+222°
EAX 117 61.0£10.3 23.74#2.8  1.86+1.23" 4.89+1.08" 1.20%0.40° 2.96+0.88"°1.27£0.31 0.95+0.35" 277£504
E:3:3

E2/X 92 60.0£11.7 23.6+2.9 1.57+1.10 4.54+1.05* 1.40%£0.38° 2.46+0.80 1.40+0.28° 0.8430.32  241£192
E3/3 404 61.5:10.0 23.2+3.4  1.55%0.93 4.90£1.05> 1.41+0.38" 2.88£0.80 1.39+0.30" 0.91%£0.32 2142173
EAIX 94 61.9%10.5 23.2#3.1 1.71£0.93 5.16+1.07° 1.32+0.36° 3.16+0.87"41.35£0.31 1.00+0.33"% 226%215
&t

E2/X 187 60.3%11.2 23.9%4.6 1.63%1.16 4.46+0.98% 1.34%0.38 2.44+0.77% 1.36£0.28 0.83+0.31% 238+199
E3/3 1034 61.8%10.2 23.5#3.4 1.5820.95 4.77+1.01 1.31£0.37 2.83+0.79 1.3420.29 0.90£0.33  232%204
EAX 211 61.4%10.4 23.743.4 1.79+1.10% 5.01+1.08%41.26+0.39* 3.05+0.88%41.31+0.31 0.98+0.34%% 255+402

T OER—HEHMARD . SE33B LB » P<0.05, 5E2/XBHE A P<0.05; QEBHMZHABAZN ApcE FERBZ B I

BCE2/XMZEMELE ° P<0.05,E3/3BZ KK

b P<0.05,E4/X8 2 8] 4 Lo 8

¢ P<0.05;QELMPARAR b, WEEHN(FA =1,

4 =0) i’ BMI# ApoE HFEEEZ R LK . SEIBB LK # P<0.05; 5E2/XBLE A P<0.05
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ApoE #£H B LW, A\BHHE 6 F ApoE
HKE LB 3 A T (E2/2.E3/3.E4/4)F1 3 M &
F(E2/3.E2/4.E4/3) , H: 4y F Bl B 2 b &R AU
EROBERR. ABTEERNSMEER 3,
BHE WM ER R ApoE3/3, RATM = &) 1452 BIHH
NP, L ApoE3/3 XA BB R B R, & &K
RXTZHTL.2% , ApoE F M EF FH UL 3 ME &K
oA R 84.0%, SHTRETITH
. AR E B ORMBER AR, Hik
BHMRNRKRARIELGY, ERxhRERE
HABEGE24 WA R I, RATREIE IR T A F &= R
A xt i g gy

ApoE REMEEOMEHMED, EM K KR
BEMRESEBPEEEZENIER. ApcE £H £
BHZ W B A B M AS ¥ . ApoE £4&# 5 M TC
K FFYIM R, & ApoE ERE) TC KFHRMKIK N
E4/4>E3/4>E2/4>E3/3>E3/2>E2/2, X fi¥E H
FHEFERAEMES FREREGEETRMALE,
HRIMARZAKMBIEEAOSMER NN B EY
W TC k¥, ApoE ZHE £ &5 TG MHDL-CZ
6] B9 A 26 M FETE 38 K 19 41, Dalloneville 2™ Meta
¥R ApoE & B B E2/2 . E3/2 . E3/4F1E2/4 %}
ABE TG K FHE WA EE TE33, Fatd &N
E4/4M HDL-C¥& B B B K FE3/3, HAH K IA N
ApoE Z#H £ & ¥ 5 TG f HDL-C Z (& X #f %
#ET, Tan 9% ZARF B FEARBRE A
MHDL-CY5 ApoE ZEZ AU X EZZ M KN ¥
Wi, i Gomez-Coronado %! I 4% 3& 74 %1 8 Wi ApoE
B 2 AT A8 % /9 1E R, B B — % & S T
AN AR S, BRENED 4 FAERE M
KRR T €2 B E M IME TG KV 87
&, TC.LDL-CHl ApoB 7k ¥ B B &K' . ABF54
B B /RLE TC.LDL-CH ApoB 7K & KK K 2
E4/X>E3/3>E2/X, ER BEA I E X, HXF
e FZR 32V 3R A2 48 19 5% R ; E4/ X B FIE2/ X &Y L 75
TG/K¥H FE3/38, HPE4/XB SE3 3R £ 7
%% B X E2/X B HDL-C K ¥ & T E3/3 fl
E4/X, 5E4/XWERDBAHIT¥E X, BFE6S~ %
ERATEER FE3BMEYX, W ApoE EE £
A S B A A Y IR B B KR, 5 2 BB

REHME RN, RITWAREGRUERERR
£ 51 22 18] B A X B8 2 B /K 777 22 5 R0 I g 7K F
BEERTIEL, SKRENRTR¥AENERME—
B, #H— LM EH S KB, E2/ X8 HDL-CK
- i 4F 1R B K T B, E4/X B9 TC 1 TG KR4
BT T M, 5 4 38 3% 1K 2 1 A /K F 4R RS A9 AR
KA, (H X R R R AEE3/3P AU & , 58 ApoE2
1 ApoE4 B ¥4 3t A 1R FAR B S5 A 2%,

H RT3 T ApoE 247845 4 iy i A £ ¥ 44 bl ok
BARTHERE, —BIAN 5 &£ ApoE F K132
HEABEHERBESHRARBERNERF X, ME
# %t ApoE R P WME L EH#—HHIT, mMEE
FL2 3 K 3 R B A 00 8 I B R B M ST A B R
%, Ht ApoE 2 [H B 7= A #) I B 8% B % T A8 o
B Jok o R B 4 0.0 B i B R Y B v B — B WA
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