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Abstract

The purpose of this study was to investigate the association among nutrient intakes and health-related lifestyles with
cardiovascular disease risk assessed by blood lipid profile according to Apolipoprotein E genotypes. Middle-aged
industrial male workers who had completed their annual medical examination were recruited and data of 675 subjects
who finished the nutrient survey were used in the analysis. Anthropometric parameters, dietary assessment (FFQ),
health-related lifestyles and blood profiles were used for statistical analyses. Apo E genotype groups were classified
into the following three genotypes: Apo E2 group (including E2/E2, E2/E3, E2/E4), Apo E3 group (including E3/E3),
Apo E4 group (including E3/E4, E4/E4). The frequency of Apo E2, E3, and E4 allele were 13.3%, 75.0% and 11.7%
respectively. There were no significant differences in the anthropometric parameters depending on different Apo E
genotypes. Also, no significant differences in the nutrient intakes were found according to the genotype groups. The
nutrient intakes of all subjects were similar to or higher than the level of KDRIs (Dietary Reference Intakes For
Koreans) except for intakes of calcium (67.44% of KDRIs), vitamin A (73.83% of KDRIs) and vitamin B, (78.02%
of KDRIs). Also, there were no significant differences of health-related lifestyles according to Apo E genotype groups.
As for the lipid profiles, Apo E4 group had significantly higher total and LDL-cholesterol concentrations than the Apo
E2 group (p <0.05). We confirmed that plasma total and LDL-cholesterol concentrations were greatly influenced by
Apo E genotypes. However, nutrient intakes and health-related lifestyles were not associated with Apo E genotypes.
(Korean J Community Nutrition 13(5) : 713~722, 2008)
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1991; Korea National Statistical Office 2007). A&
#AZe] T8 P aRloR = yFHAHEES, 18Y,
It S, HEE AR, 7Y, 91, AEY A
ol B H3 =], HTle 74 W 3 Ao whE

&1 =] 3 gir(Kang 5 1992; Wilson 5 1996).
Apolipoprotein E (0]3} Apo E)& 29972 o} =ArS.
2 FAY Jdeydoly, gl chylomicron,
chylomicron remnants, VLDL (very low density
lipoprotein), HDL (high density lipoprotein)®] 742
Z~o|t} (Davignon 5 1988). Apo E £-214}9] t}aAd& o}
w=qke] M 2ol 2 Qs o] E2, E3, E4% L1HH,
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Z}7}y 225738 (homozygous; E2/2, E3/3, E4/4) ¥ £33
(heterozygous; E2/3, E3/4, E4/2)°.2 ZEA 3t}
(Zannis 5 1982). &3t Apo Ex= 83| AslolL} A
vje] Y1 QRIS ARk T o3 JIAREE A glor,
i, IS, ARG T S0 A S A7 = AL vk
(Chot 2007).

53] Ad i gte] el sl Apo E7F 5= o]
= Apo E7F 85 A3} FE2ElE 4] Fofste] A
A AA D el Fast 4TS ap7] wiEoltt. ot
A8tz Aafol oshd Apo B2 dF HZUAHEY
LDL— A28 215 W3u S48 %I
™, Apo B4+ €3 FZdU2HE, LDL-ZUAHEL =
ol Ao 7 Ay vt (Fulton 5 1999; Hagberg
2000). ol&jgt A= F42] w4, 2o], e-s53o] zlo]
of| = E7akal o] H7ke} QIFelA 5= ok (Eichner
S 2002).

Honda & Murase (1997)& ¥% Zel|~HE w3}
+ Apo E A Boks Aakxedde] we 237t o Aot
3 Baskglen, Manttari 5 (1991)<> Apo E f32}¢]
&g el dAIGle] AR, AFHAHES] A Qo
d% LDL—Fd|2HEo] 74 vkl B astith. Apo
E4elM= 95 FelaHE3 LDL-Z# A Eo] ol 2
Asaitkal Barste] Apo E frdxpao] AAke ol whE
ISAA o) JEFS vA= Ao ® YER o, o)= 3
2k 7M19] Apo E f-3x3d e wmaf 235k 2apx2d-S sljof
sh& AAFskAL 91tk (Lopez—Miranda 5 1994).

HF FjelA = AATE gk Do) ) A
TR A8Ee] £ T o2 Ad A dke] A E
I APEEC] S7FhRE FAllol vt A YA A3k T2 F
d7] o]%-2] Yol sl A3 24 FEo UHs 9
= Uehl7] wiiZell 85 A3 s A A" g

=

r

o] of gl 7idell B4R #folvt, gt i AH
T2 AR w0 A WA e vEhdY] o
ol @5 A 5ol &= A F134 2”lo] AA &
st ou g A 8-S 2=l gk g2 o2 g H gk
of o 9 A 7ol o] A 5= 3l Zlolth

AF7HA FHATES A AEHE S, aAETEA}

(Kim 5 1998), B458}, J9i=H 4} (Song 5 1995)
5 e o= Apo E 34 A @A s E
ofe] APAEE FHOE FHH oM, PR o T FS
AN, HlFko} T th oz Falste] gtk (Lee 1996;
Yoon 5 2008). 18u AAH o2 AdaAA |2z 99
o] 53] T7lksh= T o] %] A ZLEAE o R st

o] AT A2 o) Fol A kot 4 EEAe] A
25 918 AARDE Al v ofelgo] Uik
Wb ¥ el AR 2RAHE e Apo B
A T RES BEehaL, ol S 83 A4 B, 9
AR W A% ARG S0 g e 2
shast sfelet. B AFAIE AR BRAE 273918
B7h 9 ehe] T2 NS 919 V)R AR B3}
17 e,

AT 9

1. AR A

2 A5 2004 3€HE 2007 108704 =24 A
X 71 &9 AgohbE Y AT o9 A
(Institutional Review Board, IRB) |4 5138k A 2F
o g2l ARAE S whE $ 2pkA o 7 Fofst Apo E
T2} 6,896™ Tl Aol HFHAZTAE AAE AR
A 2EAF 6759t e® Sl

2.NMHHE X HAET

23 AT A AFEASTE ol8-ste] 7hHE 2A)
& AEellA] o] FolFlom, A& (% Body fat)} 32
Aol =g H] (Waist and Hip Circumference Ratio :
WHR)+= JdAAEEA7] (In—Body 720, Biospace co.
LTD, Korea)< ©l-gsto] S350tk A5H A+ A5
o 278kl BMIAEZAT = AT (ke) A1 (m)*)E Ab
=sto] AlA Z2719] A BE AR slElEdle 41 ol &
3tod 0.1 cm S97H4] 574318l

Yo 8AIRE oy B tEIClA HQISHA ok ApA| =
103 o] ’H s FAAK & A4 FT-
700R (Jawon Medical, Seoul, Korea)S A3l 4%
7] 4 oleb7] Ak 23] SAsto] B FAIE 7| E3ISITh

3. gAY BY

BAIZE 5 AdEjoll A dolE AFsto] & thAl A B2 ¥
294 ¥=F(FBS) I &d s FPs1oH, 2
d2EE, HDL—Zd2EE, LDL-Z2HE, 94
FEE AFFEA7]el Cobas Integra 800[Roche.
Diagnostics, Mannheim, Germany)& Z3}o] =43}
ok eI xR 35 Al 1EH (IU/mL) X 353
& A= (mmol/L)/22.59] 2& o] g3t HOMA-
IR (homeostasis model assessment) & T3 TF T3

733149~ (Atherogenic index, AD) & FZd| | Eof A
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5. Apolipoprotein E genotyping

Genomic DNA (gDNA)+ Geneall® Blood SV kit
(Geneallbiotechnology, Seoul, Korea)Z o]-§3}o] &%
oA FE51G T AA1E gDNAQ] E %+ Nanodrop
(Nanodrop technologies, Delaware, USA)2- o]-&3}]
45 260/280nmellA S481%1aL, 260/280 BlE°] 1.7
oA 2.0 Ato]] gDNAE PCR RES-<l ARSI

gDNA+= Thermal Cycler (Takara, kyoto, Japan) &
Abgate] 28 129 S EFO] & primer F4 (5'—ACAG
AATTCGCCCCGGCCTGGTACAC—-3"), F6(5'-TA
AGCTTGGCACG GCTGTCCAAGGA—-3)= PCR &
#53lth PCR &3 4h-g-ol= 100 ng®] gDNA, 1X i—
StarTagTM DNA polymerase £ (Intronbiotech,
Sungnam, Korea), MgCl2 1.5mM, dATP, dCTP,
dGTP, dTTP Z}2} 250 mM, 1 U i—StarTagTM DNA
polymerase (Intronbiotech, Sungnam, Korea), 10%
DMSO, 5 pmol®] F42} F6 primer (Bioneer, Daejon,
Korea) S A3t} PCR W12 94°C ol 583+
WM 5 94°C oA 30x WA, 60°C oA 25 AFHHS,
72°C oA 25% A1AHES-E 303 HHESlo] SEAIZ &
72°CollA] 537t HEHH-E Al ZTt

Apo E F32F 48 98 2 PCR 3% Az 10 plel
5U Hhal (Intronbiotech, Sungnam, Korea)-& #7}s}o],
37°CoA] 3AIZF o4 ¥h5- % EtBr(0.2 mg/L)o] x3he
3% otz Ael A 71955 A8t 1719E 5 o
7tz Zz=Ae] UVE ZAFsEe] HhalC 2 1eto] ezl 2d

(e3

IR R R Fo R & R PRI

r_1

9] 77)1= #4389 Apo E F73 4} genotyping 3 tF
(Hixson & Vernier 1990).

2

SHE

6.
AR

flo 4

SPSS 12.0 for WindowsE ©]-835}o] 2+ =
Qlmte} ot} EFAAE 761321, Apo E genotypes
7} allele®] ¥¥+= chi—square testE A3} Apo E
genotypes®l| T 7} 7 1ke] 4], Agehs] xjo) (A5,
A, A ZFA (BMD, 757199 (SBP), ol¢h71d st
(DBP), 3583 X = (FBS), d&d, 9444 5)&
ANOVA testE AFE-3}L, Duncan test® AR 2311
o AEEH@F, 5, 57) 2 Aol chi—square test
2 Assien A4 w2 712 p < 0.05%
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1. QIR ALY ROl 4

AT AE F 675H 2 Apo E3/E3E S 506
(75.0%) o= 7P RIE7} 359531, Apo E2/E3%2 907
(13.3%), Apo E3/E4¥ & 76 (11.3%), Apo E4/E4
2 39 (0.4%) 010tk A7t A FellAl Apo E2/E23
3} Apo E2/E4%-2 ¢t} Apo E 44444 wle} E2/
E2, E2/E3, E2/E4¥ Apo E21, E3/E3% Apo E3+F,
E3/E48} E4/E4+= Apo E47-0 2 ¥-573193L, Apo E28
o] 907 (13.3%), Apo E3&°] 506 (75.0%), Apo
E430] 794 (11.7%)°]2t}(Table 1).

2 NAMEAN 2 WSS Sy

AT dAR=e] Fa A Y A Apo E27-2 169.49

Table 1. Apolipoprotein E genotype and allele frequency

Variables Numlber of subjects (%)
Genotype frequency
E2/E2 -
E2/E3 90( 13.3)
E2/E4 -
E3/E3 506 ( 75.0)
E3/E4 76 ( 11.3)
E4/E4 3( 0.4)
fotal 675 (100.0)
Allele frequency
E2 90( 13.3)
E3 506 ( 75.0)
E4 79( 11.7)
fotal 675 (100.0)
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+ 5.64 cm, 70.61 £ 9.11 kg ©]12 Apo E3v-2 170.96
+ 548 cm, 72.66 £ 9.49 kg™ Apo E47-2 171.34
+ 5.07 cm, 73.41 £ 8.81 kg® & 157 #-2]%F 2}o]
© WERHA] ekttt 2t 258 A FA = Apo E2a0]
24.78 = 2.89 kg/m? Apo E3°] 25.08 £ 2.69 kg/
m?, Apo B4+ 25.44 + 2.79 kg/m?S. 2 23 2}0]
ZF o, ARE-S Apo E270] 23.06 = 4.95%°]
3L Apo E372 23.18 £ 4.75% Apo B4+ 23.35 £

5.30%= el zlol7} fliet. slel=d), slelddel=H
v, b} e o5k xlo]7} Ve A] gkgrom, 3
9 ¥54, ol HOMA-IRE 23 X}O]E Holx|
AT T AL FEE AR FFAHE Apo E2
0] 189.11 = 34.28 mg/dL, Apo E37°] 199.96 +
37.06 mg/dL, Apo E47-°] 195.99 £ 33.88 mg/dLZ
Apo E4:°] Apo E27e] Bl&l] FoA oz Eghor

dLO.Z Apo E47-¢] Apo E27H.t} 7294 Sig=s
(p <0.05). HDL—ZFd 2 H=3 A4, 5 og]—x]—’,:
frelst 2fol & EO]X] A=

mw

(Atherogenic index, AD+
(Table 2).

L

A AFAE ) B e A A B
#71% (KDRIs) 2] oF 91% F==2.= Aol ozt v
St} Apo E Aol & A3 =S AR Apo E2
o] 2089.14 £ 555.80 Kcal, Apo E33*°] 2150.16
* 631 67 Kcal, Apo E4++0] 2107.86 £ 493.21 Kcal

BrslE SRS Apo E27%°] 302.39 = 82.66 g.
Apo E37°] 314.07 £ 102.34 g, Apo E47] 306.97
+ 79.75 g}, A AdFHE2 Apo E20] 61.73 £
17.47 g, Apo E3+°] 64.08 = 23.84 g, Apo E4:-9]

i

(p <0.05), LDL—Z#|2H|
31.73 mg/dLo| 1L

Z5 Apo E4+%0] 126.62 £
Apo E27°] 118.72 £ 33.30 mg/

65.83 £
51.15 £

Table 2. Clinical and biochemical parameters according to Apolipoprotein E genotypes

23.14 golglor, A 432 Apo E279]
16.45 g, Apo E3*¢] 53.56 £ 16.95 g, Apo

Variables E2 E3 E4 foral Pvalue
(n = 90) (n = 5006) (n=79 (n = 675)
Anthropometric index
Age (years) 4281 £ 7.62" 4345 % 7.44 43.68 = 7.79 43.40 £ 7.50 0.707
Height (cm) 169.49 £ 564 17096 £ 5.48 171.34 £ 5.07 170.81 £ 5.47 0.041
Weight (kg) 70.61 £ 9.1 72.66 £ 9.49 73.41 £ 8.81 72.48 = 9.38 0.103
Body mass index (kg/m?) 2478 £ 2.89 25.08 £ 2.69 2544 £ 2.79 25,08 £+ 2.73 0.301
% Boay fat 23.06 £ 4.95 23.18 £ 4.75 23.35 + 5.30 23.19 £ 4.84 0.930
Waist circumference (cm) 84.69 £ 6,53 85.69 £ 7.15 86.80 £ 7.06 85.68 = 7.07 0.155
WHR? 090+ 0.03 090 £ 0.03 090 £ 0.03 090 £ 0.03 0.813
Systolic blood pressure (mmHg) 127.93 £ 16,16 12922 + 14.79 126,25 £ 13.81 128.00 + 14.88 0.225
Diastolic blood pressure (mmHg) 83.23 = 10.56 83.45 £ 9.66 8259 £ 9.75 83.32 £ 9.78 0.769
Insulin resistance related profiles
Fasting blood sugar (mg/dL) 97.72 £ 18.43 100.07 £ 26.55 95.77 £ 17.00 99.25 + 24.67 0.292
Insulin (ulU/mL) 620+ 4.74 725+ 9.65 7.30 £ 8.79 711 £ 9.04 0.588
HOMA-IR?Y 151+ 1.20 1.92 £ 3.39 1.81 £ 2.63 1.85 £ 3.10 0.508
Lipid profiles
Total cholesterol (mg/dL)* 189.11 £ 34.28° 199,96 + 37.06® 19599 + 33.88° 197.78 £ 36.47 0.038
HDL cholesterol (mg/dL) 49.73 £ 11.88 50.19 = 12.57 50.06 = 12.38 50.11 £ 12.44 0.949
LDL cholesterol (mg/dL)* 118,72 £ 33.30° 129.08 + 34,23%® 126,62 £ 31.73° 127.41 £ 33.95 0.028
Triglyceride (mg/dL) 154.90 £ 110.75  154.89 + 84.00 151.44 £ 75.70 154.49 £ 87.01 0.947
A 302+ 1.20 321 £ 1.23 3.16 £ 1.27 318+ 1.23 0.400
1) Mean = SD

2) WHR: waist and hip circumference ratio
3) HOMA-IR: fasting insulin (ulU/mL) x fasting glucose (mmol/L)/22.5

4) Al: Atherogenic index (fotal cholesterol / HDL-cholesterol) / HDL-cholesterol
*1 significantly different among apo E groups at p < 0.05 by ANOVA test

a, ab, b: Means with different superscript letter are significantly different among apo E genotype groups at p < 0.05 by Duncan's

multiples range test



E4+0] 53.14 £ 17.04 go)Qlth. AA Artda=o] +
714 4 vlep 3= vl AEst Zow yERstow,
Apo E 382l w3 At Ao A4 0%
Frelgh xlo] & Holx|= ekshet. Tevk Zs, BlER A, B
EF B29] AFERe sl Qo # 75 (KDRIs) ¥ v
Al w2 A1 o7 ARSI (Table 3).

ATV IA=2] FAT-E AuiE Ay} A4 o= 9

43.2%) 02 71 W3kt). Apo E2+ %
1&AAF 144 (15.6%), FASAX} 399
379 (41.1%)°1 a1, Apo E37- -32#}

]_
504 F v]&Ax 1129 (22.2%), FAZAA}F 210
A=}

41.7%), & 1827 (36.1%) 1312, Apo E4+ &
WA 799 F LS 119 139%), A 45
(53.2%), &AA} 26 (32.9%) 01T}, 55N 55

M7 - EARE - A - ]

33 - Heidl - 717

l‘-10

2} 6578S o R SFHEE FASE Ay SuA =
Apo E2:7-2- F13] olsP7} 467 (52.3%) F23] o2 42
™ (47.7%) 12t} Apo E3wolM= 5= 13] o]3l7) 2567
(52.2%) 23] o]d=> 2347 (47.8%)°1312™ Apo E4+*
ol M= 5= 18] oJsl7} 429 (53.2%) 5+ 23] o2 379
(46.8%)°013tt. 5 FElE AHE A7 F 1~23] %

]._ %7} 341uﬂ (54 5%) oZ 7].x1— UJ—OLOU% Z_E._tﬂ 5
¥E B Apo E272 55.4%, Apo E31+2 55.7%,
Apo E4%& 45.9%2] ¥¥E Bt} £5-8 34 ¥t
A= AA 1157 (18.4%) &= Apo E27-& 21.7%,
Apo E372 17.9%, Apo E4v-2 17.6%2] X5 B3
om, F 33 o) sh= tldRbE Al 1707 (27.2%) 0=
Apo E27- 22.9%, Apo E3v-2 26.4%, Apo B4~
36.5%2] FEE Helon A OZ {23t Aoz Ho|
A] e¥okt} (Table 4).

Table 3. Nufrient intakes and % KDRIs according to Apolipoprotein E genotypes

E2 E3

E4 Total

Variobles (n = 90) (n = 506) (n=79 (n = 675) P-value
Energy (kcal) 2089.14 + 555.80" 2150.16 £ 631.67 2107.86 £ 493.21 2137.07 £ 607.00 0.613
(88.91 + 24.26)? (91.59 £ 26.63) (89.79 £ 20.35) (91.01 £ 25.65) 0.596
Carbohydrate () 302.39 £ 82.66 314.07 £ 102.34 306.97 £ 79.75 311.69 £ 97.49 0.521
Protein (Q) 61.73 £ 17.47 64.08 + 23.84 65.83 £ 23.14 63.97 £ 23.00 0.502
(115.01 £ 33.42) (119.62 £ 44.75) (122.74 £ 41.86) (119.37 £ 43.006) 0.491
Fat (Q) 51.16 £ 16.45 53.56 = 16.95 53.14 = 17.04 53.19 = 16.89 0.460
Fiber (Q) 876+ 256 894+ 301 894+ 284 892+ 293 0.855
Ca (mg) 444,55 £ 166.95 472,99 £ 247.44 497.60 £ 283.83 472,08 £ 243.01 0.362
(63.51 £ 23.85) (65,57 £ 35.35) (71.09 £ 40.55) (67.44 £ 34.72) 0.362
P (mg) 941.04 + 336.98 969.73 + 438.12 1010.01 + 441.70 970.62 £+ 426.25 0.575
(134.43 = 48.14) (138.53 = 62.59) (144.29 = 63.10) (138.66 = 60.89) 0.575
Fe (Mmg) 1246 £ 4.09 13.01 £ 568 1317 £ 5.06 1295 £ 542 0.628
(124.57 = 40.85) (130.09 = 56.76 (131.68 = 50.55) (129.54 = 82.27) 0.628
Na (9) 601 = 228 627 £ 2.78) 600+ 287 621+ 273 0.557
Vitamin A (ugR.E) 523.27 £ 289.29 539.23 £ 391.78 591.04 £ 432.85 543.16 £ 384.80 0.469
(71.23 £ 40.18) (73.32 £ 53.55) (80.03 £ 57.77) (73.83 £ 52.47) 0.505
Vitamin B, (MQ) 115+ 034 1.16 £ 0.39 120+ 038 1.16 £ 0.38 0.707
(95.94 £ 28.49) (96.52 £ 32.40) (99.55 £ 31.52) (96.80 £ 31.78) 0.707
Vit B, (MQ) 113 £ 031 1.17 £ 040 120+ 043 117 £ 0.39 0.420
(75.06 £ 20.40) (78.22 £ 26.36) (80.16 £ 28.89) (78.02 £ 25.96) 0.420
Vitamin C (Mg) 109.49 = 54.78 119.13 £ 66.47 128.24 =+ 66.32 118.91 £ 65.10 0.173
(109.49 = 54.78) (119.13 £ 66.47) (128.24 = 66.32) (118.91 £ 65.10) 0.173
Niacin (mg) 1879 £ 5.50 19.16 £ 6.15 2000 £ 6.16 1921 £ 6.07 0.406
(117.42 £ 34.40) (119.72 = 38.44) (124.98 = 38.49) (120.03 = 37.93) 0.406

1) Mean £ SD

2) Percentage of the Dietary Reference Intakes for Koreans (Korean Nutrition Society, 2005)
There is no significant different among Apo E genotype groups at p < 0.05 by ANOVA test
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Table 4. Health-related lifestyles according to Apolipoprotein E genotypes

Variables E2 E3 E4 Total P-value
(n = 90) (n = 504) n=79 (n = 673)

Smoking Non-smoker 14 (15.6)" 112 (22.2) 11(13.9) 137 (20.4) 0.171
Ex-smoker 39 (43.3) 210 (41.7) 42 (53.2) 291 (43.2)
Current Smoker 37 (41.1) 182 (36.1) 26 (32.9) 245 (36.4)

Alcohol 1/wk 46 (52.3) 256 (52.2) 42 (53.2) 344 (52.4) 0.988
2 > wk 42 (47.7) 234 (47.8) 37 (46.8) 313 (47.6)

Exercise Never 18 (21.7) 84 (17.9) 13 (17.6) 115(18.4) 0.318
1 = 2/wk 46 (55.4) 261 (565.7) 34 (45.9) 341 (54.5)
3 > wk 19 (22.9) 124 (26.4) 27 (36.5) 170 (27.2)

1) Number of subjects, ( ): % of subjects

There is no significant different among Apo E genotype groups at p < 0.05 by Chi-square test

ni

Apo Ex F2 313} ol /e ar 71 gtel] A, F-4,
v, S A W A A Sl A = v (Blue &
1983), ZEIAEHEZ SRS tiakh=t Qlo], 1ol &
A= 84 Agtell &8l o W chylomicrony} VLDL
AA Tt ks 58 st} o] glol| = W7 )s 24,
Az 9] A A lipoprotein lipase, hepatic lipase %

AR Bl WS Eshs S widith

1. Apo E #TIAE HIE

Apo E tig5-3a2F ee Aok 9 vz} =Rk E3
o] 7P Z310] 70~85%% AA|EkaL, A 0 2 E43) E2
s W2 Aog A gt (Manttiri 5 1991;
Kang & 1992; Lee 1993; Mensenkamp & 2001).
Shrelol A -4 MIEE AR gl E49t
E29] W=7} wiel5of Hal] Ytar, ofAlolAIRl F=lont A
217 FARSE 2102 B H3 QhH(Kim 5 1991; Ryu
5 1996; Kim 5 1998). 3FH E2i= diQlo|A, Ed+=
=RloA 71 Ytiar B E%Ich (Davignon 5 1988). &
T Qlof|A= BRI HeliA E40] 50% 7FF =3koH,
ARERNL] AP A3 A3 Eo] dERIo F=]lel na
vl 3o} Apo E 307} ®lo] 3o A ) Al
7} &S AT (Uterman 1988).

3ol HAS o g & Aol A E29) Wk 7%,
E3& 80%, E4& 14%etxn B stow (Park %
1999), T AolM = E29] HI%E 6.3%, E3 86.6%,
E4= 7.1%2kal 241 3190t (Song 5 1995). & A4 4

ol M= E30] Al uld=te] oF 75.0%% kA8t 71
S RIES BT, B2 13.3%, B4 11.7%9) 02

%

Hir

Jept A 271 9] ATATE fARI,

2. Apo E R NAIEL €35 AASE

AAgARE 2] Q9le] o P& vk 9=t Apo E
o] fAA A e Y Q9107 A A Utk AF7HA
o] A5 &3l &3 vlell &J3skd Apo E2+= LDL
receptor’} 233 x| o] dF T ~HEY LDL-F
gl el Eo] HREA 0% Grolx]= kel Apo E4+= FallX~
H=9 F4 9 7o FeAuE kS xE3s, LDL
receptor?} 31 24 ¥ o] LDL-ZHYAHZS Z7MA|7]=
Zow A et o] Z Qlal A A AL o]0 Z BATH=
AAAAG, HEF, G, vRk 52 AelA Apo Eel
st A7 = o] gkt AadTtel = Apo E4E
7171 Aol A e A S B e SR Ao]
B2t (Wilson & 1996; Margagloine % 1998;
McCarron 5 1999). 181} o]2] 3t o2 Ak AX|5h=
2L o m, Ie]| wh} xpo] 7} Qli= Aoz e A Qlvk
(Lethinen 1995). &3t Apo E2+= W& LDL—Zd 2 H|
23} A7) glom, Apo B4 s Z%ke] Q)delxt
2}1 39l em (Basun 5 1996), Apo E4 82188 7}
7 AR Aol Au AF ) vk FasiAl 3 Ul T
g 2~HEY LDL-FdAEEsErt =34kvha 2 € vt
QJt} (Kuusisto 5 1995).

= A7) A-F- Apo E FAAFEE vro] A -G
& ZAFE AR Apo E20M /34 F<F0] S718taL Apo
Edol|x FFe 2] S7Feks Aol thal Ryt
53] i $hae] A4 o] A o] FEish o= Pt
O 3l A AP} 87 2de] Hol A o] Frkslel ot
Apo E48} Apo E2%1 A9+ A2lsgo] @olxl7] wito|
2} 3I3cH(Song 5 1995). T3t =1l WA E tdo 2
A2 3} vz 2] Aolek Apo E f-32F kAol &3 A4



2HE 9 A Ho] fo]4 o= wigitkar sigict (Park &
1999). 1 9lellx vlvk okg-& tP o= gt A% Apo
E4olA T2 o] vlaf LDL—Fd|AHZo] fodo=z
=8 £A2 B oW Apo E27-& v LDL—F#| A=
FRE B3t (Yoon 5 2008).

2 ATellA Apo E kel weh g4 A4 s A
Wi Ay} FZeAHE3 LDL-Z#AHE2 Apo B4+
o] Apo E27%of| H]ate] foldo @ =2 o2 Yl
(p <0.05). o]t A= WA A A5 o= o
Aol FEA 0= X1 H o (Wilson 5 1994; Park
& Yu 1997), 2733t 4491 YU E tid o2 st Ao A e
E4 50285 7t ohe AR & 71 ol
of| nlsle] FZY|AE|=S} LDL-ZHAHE0] 4281 =
& 7107 Yttt (Luthra 5 2002; Saidi 5 2007).
172 HDL—-Ze| 28l Aok vee] 7 Aol 2o
HDL - 2~EE2 Apo E 4323 7} 2433417} §leke=
B9} 4x8}c}H (Lee 1996; Shin 5 2005; Jemma %
2006). 2} A= Aol A= Apo E -2k of] wheba
HDL =22 E gieof] 2fo)7} drhar 1ar g v gl

3. Apo E STALY D AlO|{ A Ef

FEubetell A AAAQ1 deF HF T sk Aol
(Ko & 1998; Choi 2005), "5 gk AHE g A
gl midsh= Aes Uehdle Z1o® ®al H]lth(Jung
& Choi 1997). & A7rellA] oiF=Ee] i AH= =
Q1 gk #H7)F (Dietary Reference Intakes for
Koreans 2005) 3} fAHAY 4] A3 skar ik, AA)
AT A= A A = FFAEFIE2
91.01% <=0 AFskaL AU, Tzl A 4l o]
HIE2- 120 23 1 656% HYER} 200510 5% 71 FRA TR I
A (Ministry of Health and Welfare 2006) 9)|A] UeRt
Sh=ol et AFMNE<Q 15.4 1 20.3 1 64.39} H|S=5HA A
FstaL loiek. whel] #=191 JiF7 1% (KDRIs) 2} ]
wate] LA AFH L Q= FUARE ARY T
67.44%, VER) A 73.83%, HIEN] B, 78.02%% %A}
ATt 53], ZaiF e A AGF 70%7REs A Fst
3 e Ao Ve oA WY FEARS S A
] 71% (Jang 2007)0]3L A&l AFah= 0
o] A9 A 79.2% (Lee 5 2004) & Bk 3lo,
2 AT IARE Aol Bl ¥ AF R A A
Fsh= Aoz Yept ZaAHE S3IM717] gt mgo]
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W ¢1tef] w29 Apo E ©Fd
dof whE YA AFHAZFE A QI Alol & VrER A oF
AN Apo E4/3 + E4/27%0] thE ol] ]3| ofgF whe
AEe Uepth FEAHES AN H FS Apo E4/
3 + E4/270] ohE o] vlaiA HWakthar Hausigion, &
A 74 TR A of) whE Zpoli= A AIRE Apo
E3/30] the il H]aliA] B siAAr A3 7 oFF =9k
3L B3tk (Park & Yu 1997). Aol
oo g el mE Y AFT vlaelA= 4 <1 2tz
Ao, Apo E - 7H] G AH T A9 Ak

Apo E tt8737} 2o]gile] g 35 AdseE 1%
gk Aol = wApAlo] (K 39%, A 16%, F
I 2~HE 435 mg/day) oA AAE 2lo] (K% 26%, 33t
A 8%, Z~HE 201 mg/day) 2 8-S o Apo
E27o) &3k @AE9] LDL-ZdAHE Z4gat =1
th ¥ 181t Lopez—Miranda 5 1994). 3t 743
% E o gt AN E dF e AHE Asta
= Apo E Ao e gaapro) o] eie ufE &
7k v Avkal Baste] AxeH el FeAS Axsigltt
(Honda & Murase 1997).

AT AE7HA 9] 7RSS Apo E tH/do] &
F A Aol FEFe mA= Zlow YEpstor], o
o A= Apo E thdd o] mpE Ao|xzo] 5 A dEsk 7
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Insurance Corporation 2008). < v|% Fxd 178
S, AT, AR 2 7F A3 2 v gk HAE
o] T7kehz FAllolH, o5 dEht e @Rl0% ApoE
O} 2 AR QU opuel AlA1A, SA414 wEdt ¢
T2 QIS AEYA, 57, 5, 2575 9 22 A
Qelx AAE 3 Ut} (Lee & Jung 2007).

Aol e FALS Apo ESF Abst #adido) o=
Z ¥ 9)=H] (Djoussé 5 2000), Apo E4 A=}
F ozt Al A5 Aeidssel s
5=l visl 3.78) Erhar sholor, HeE sk
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A=)

7} QS ARrslA T (Djoussé & 2002). TS Ao

W=
A& 5L Apo E4 3248 w4 9] 7ol el s
o] 91g= S7AIZITHL B skt
& 38 AFHAZT Apo E thgA el Bt AFE AuRd

Apo E2 A& 7R A SR s 4oy
+ LDL—2¢|2HE 217} vl A2k o w9 s vhd
oﬂ Apo E4 %x%x].?‘sﬂﬁ 7].z um S z;q._ LDL—*‘*E]/\
HE TX7F o9 & 2 0= YER of= Apo E2 774
A& 7 AV Apo E4 FAAF8-& 71 ALl vls|
2o &5 RS A9 LDL—-ZH~HE X7 94 22
7HA] kot i slol] A 3] A o= Arhal Bl
g}t (Corella 5 2001).

I AT EARe] Apo E tFEA ol mE A7k s
s A E A 7 25038 oA Q] Aol gl
Djoussé & (2002) Apo E Aol whe dxs HF%

1 QA= Go]AQ] 2jo|7f Q= A0 T RO
Corella 5 (2001) % Apo E tJ&Add & &d3& "4—.4515
9 A FAR; Wl A {-2] A1 Zfo| 7} Glrkal Harsto]
2 A} Ak Ao LR

Marty ‘5 (1991) AAEEo] W2 Al 95
W, = AEHE 9 LDL—FH A HE A7)yl HDL-
FHAHE TR wrhaL silon, 35 A sl A
a¥ol gt A Barel A= Apo E2 FAAHE 7 AR
=9 A5 A EETE Aol o8l 7P & JEFS e
= 428 W3oH(Taimela 5 1996; Amond %
1999).

= oﬂ?éﬁr AR S FZALNA Apo E9 -2+
T Ao, Apo E izl et 95 =
DL—FHAHES 2lo]7} Slas &RIg 4

/4

=1 X
A= AR A 224 675782 e ® Apo E
AR Oy RS dEeh, o5 g5 A B, o
%ki @%*Jﬂl 4 A7 s 5490 AAS o

Y= ATk
1. Apo E W{X}t‘é o] W} E2/E2, E2/E3 ¢ E2/E4=
Apo E2, E3/E3+ Apo E3, Apo E3/E49} E4/E4+=

Apo E4Z2 E573} 1, Apo E2+ 13.3%, Apo E3+=
75.0%, Apo E4= 11.7%°.2 Lyels

2. Apo E 1550l WE AIA] AISA= 12121 2fol7t ¢
it 22y Apo E4-2 Apo E2:el H|3] d% F4
2EEY LDL—ZelAEEe] fefd o= =8k (p < 0.05).

3. Apo E :l_a;_oﬂ [;}g ogok/\ /K-]%E]:oﬂl—_ o 947«40] j}o]
7 SAATE. AT OVIAFe] @da AFHZE skl JrdA
715 (KDRIs) 7 Bl 3 Al fAREAY =4 A58k lglo.
U Z5S 67.44%, WIERD A 73.83%, W]EFY B2
78.02%% F=<1 Q¥ F 71 (KDRIs) 4 HlaL A] -
s AHshs A= YERstT

3. Apo E 1Fel uhE 273k AE5as A E dw)

A= F2l A<l 2pol7} GISiTE.

JPN

B A AT} AR SAAEZA A Apo B9 R AkE
HIEE ok 5 9o, Apo E +iakdel wet 95 =
A 2HEZ LDL-ZAHES 2o)7} 9l5S E1E &
AR FFA AFF 9 T AEG5T 5492 Apo
E 829} 21491 #aAde ol 2o = el
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