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ABSTRACT

The purpose of this study was to investigate the effects of apo E polymorphisms and dietary
counseling on the levels of plasma lipids in hyperlipidemic patients. The changes of serum lipids
were assessed for 34 hyperlipidemic out-patients who changed their basal diet containing 20.1%
fat(236.0mg cholesterol/day), 15.7% protein, and 64.2% carbohydrate to a diet containing 18.
3% fat(109.8mg cholesterol/day), 15.7% protein, and 66.0% carbohydrate for 12 weeks. At the
beginning of this study, the levels of plasma LDL-cholesterol were high according to apo E
genotypes in the following order : E2/3<E3/3<E4/3. After dietary counseling, VLDL-
cholesterol and triglyceride levels were moderately reduced in the E2/3 and E4/3, but
significantly decreased in the E3/3. Following dietary counseling, participants with apo E3/4
and E3/3 exhibited significant reduction in serum total cholesterol(p<0.01). However the
changes in HDL-cholesterol were similar among the groups. The effects of dietary counseling
used in this study were the greatest for total- and LDL-cholesterol in the patients with the apo
E 3/4 genotype. For the hyperlipidemic subjects, favorable changes occurred in the plasma
lipids and induced by the modified diet, which were selectively influenced by the apo E
genotypes. General recommendations to decrease the fat and cholesterol of the diets in order
to decrease the plasma lipid levels are not appropriate. Personalized nutritional advice based on
the patient's genetic background is needed to define the optimal treatment for hyperlipidemic
individuals. (Korean J Nutrition 31(9) : 1411~1421, 1998)
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1412/ Apo E thed 4ol @& dpabste] AW B2ol vA & o

A= glon E3) apo B9 T BAo] Ho}
A1 9t Apo AeHEE EF AL FFT
ALS-E 243, @5 A2 Sd2HE v #
oJate] 229 AA L Al F83F TS T
Apo Ex BAZo] 3.4 KdQl v EFEloj=2
29979 ojw|:Ato 2 FAE Frriido|n, Az
¢l chylomicron, chylomicron remnant, VLDL %
HDLY FA842A 8% Fu2aE3 F4AT ol
Atell #A3® Apo E fAxte] thEgAde 1129
15899} o}m|icAte] A Aol 2 Q13 XA o] K2,
E3, 281 E49 isoformez W olAs ztz ¢4
& (homozygous ; E2/2, E3/3, E4/4)% £84% (he-
terozygous : E2/3, E3/4, E4/2)2.8 EA3H?,
Apo E Wo|89] ojuiAl widS AMEA E432
1129 x9) cystein WA arginineS 2 thA =9 §)
= v, E282 1583 $A]¢l argininetl4l cystein
o] $1xjslo}, AT 02 apo E3d Hlste] ¢t 7}
7oz A3 Aol AT} o= U3t LDL T8
A apo E -89k} AgEel Aol vhA Hir, &
Z A4 AALY Ao)E x8II}0. Apo E3E Ale
E48} B2 1A 859 {439 82108 duA] gle
], % 2Z¢Y2HE3 LDL-Zd2HE 55 EY/
3<RE3/3<E3/4 o2 FL WIS BT,
DAEFE X5 B AT AHES AHEH A}
o¥e Bzsta ek &, FERR A" e
Ao gt AYEAARE $0AF F o, AXE
A5y w0 F Iuy, 1¥Y, Hv 5 A¥8ud
o] 918 2AES AAANA £3 vl FEARY
AHE FUAA F F YR Badin Yo
£3) AFoz HIste Y AW 4 FH2HE
% o] d% 22 Frd 9L AA nX= 200
2 BIHAPG?, vFoR o]FF dEAY HF
LDL-Za2HE 5271 BB AFdHe g&UdRY
EUTHE GF AFoA A A4S Fo] FH <
88t} o318 F23% 820UL FEIAN. Wal-
don 579 dFols nFY2HES FAIA 674
4 %<t National Cholesterol Education Program
(NCEP) step [ dietE dA3te] Ak} Ze 26 &
AHE ZaANRE W €% LDL-Ze2HEc] 2A
72481988 sttt E3 Honda 593 Zam-
bon 579 @A E APFHA] X5 o}
A, 8F Z2HE9 A8t A¥ apo E ARG
wg ) Aaladd uE g3 o Aot B
ato] 2Alae) F84-8 7223t Manttari 5

9] AFfME ¥F LDL-Fe2HE 24+ apo E
FrAax gy F@EA AAE, A 2HES] 4
AL z2A g3 Aes BuEy

S, VHEAGS g RE & JErAldA A8
AAge] udg3 apo E49e] £943Q FHATAE
R § AR A7 nAPFY A AEE
apo E F37 iAo £4lo] dg=lojof &g 214
agoh®. =3 Tikkanen '3 Miettinen %2
apo E t}8Ajo) w2 AAla o] g3t 7 a2
UERES BIdlAA, fA4Q] aglo) % Ad &
o & 2A & FE3A

olg} o] mAYF A} XBA, FHHQA 2%
B34 Qo) B FuAAI} o HEsiA A
HA @2 Aot} 53] ¢ vt A, Asud
2215 o] F23] WalelHA o2 I AAEF
2271 A 718k oy, 1A EF Ak 8
ol ARE 943t apo E #rAx ¥4 € HAg 4
Ata o] Bek A7t vl Ee AAolch £ AFaM e
g Ugt axXEF 85N 4% 4 € 2
93k A} 2Ho} apo E A T4 el dF
A sz vAE %S FA3AT

LEL TR

1. QA
2 d7E e Ui gz HAE AT €
o268 = 2 F49AY ¥=71 42 200mg/

% =4
dl o]AkS) BAE o s B A FHXE dysla
ool Fogt #xE Yo R sgen, olf F 1A
g3 X282 98 NAAAE EEt e #Ae
AT iAol AAZTE A dPdAte & 38HOIN
o}, o5 F 482 ASAYA BEe] FsdkA ¥ot
F UYL e o 1277 JFdEE AAES
o UARE A ZjRH o AuBlARAL AFTE
A}, AEAHZAH24-hr recall, T-day dietary recall)
g AAEI o, GYdEE T A 2EE AR
F of 2F:A 0 APt A 2 AANEAE A
08 JYuSE HAAIEHTE. e AFH S HArY
AN 3U(FF 298 FLF 1Y) E T2 A3}
o] AFE ZZIW(Computer Aided Nutritional
Analysis Program)& ©]-83te] 24350t} 4iAA
Z 9 ke Ay A9} 1253k FPdE Fo
ZA3l9on, 5 NA 5% HAE H8 €98 o)
45} A # skt



2. MNHE R gAY

AAMAEZLE A% 2 AFE S AAFA
Z(body mass index : BMD& A% (kg)& A% (m)
o AFOE U g AMEEIG o, ol dNT g
(percentage of ideal body weight ; %IBW)< A4
e kg)s (WA em) -100)x0.98 e WHELS
AHEEH T, didkAte] el R EdlY] ul&(wai-
st and hip circumference ratio : WHR)-& H]9He]
A E2Z A3 He 108 o) oy AEE &
AN F BF A2 YA R 29 uHE S5t i
< Witk

3. NOYHZN U B4

B AT AEe 7 F HAFE 2440 4
W ol §dle] YUY BHHoE 2ASYL 249
AR, $%, 291 2PEe sdekstel A 715
Sgom, J2ARY B4 B As A7) 2
HERLS AAFHe Asgs nA8F A=AY

A AN A8 ZALES 4EYANE ZAEE
gatel FyAe 44w T HFHAURE 2415
93, 2 WsE ASHoz BARAT. AN B
A, 449 7Y, AEES WG B A5
AEE ol Ferstgon], dFY B HAT 4
F9 S5t AEUIANE ZAEE olg8to] EHal
Aok, @AHsol A4¢ AAAAE CAN Z2I9(a
FYYS) 3} FRHFHLES HEE 083 )
% BT 9F, GUL, A, 2900 T 202 A

4. TYYE A 1]

AAAS R HFAHH A 2E 2AZ o 257 2
Aoz Al SFdEE dAsH e, aXEF A
oL AEYY 59 drAR w5e AT 9 2%,
ARG #3 2 EY TE o838t AAEATT 4
AEALE A7NR1e *—.%& o weh FHA| F2E T
AL, o] AAF e EFE HHAEE BSIATH
dY A 4 %ﬂli‘-ﬁl% HHE €% 9929 HE
R HoldF HAF T2 U 2AEF A=A
of 2Ast] w3 AFELE ol &ate] 2 gt
oA AFS] nEI. ATHF, HEAE AHYF

of thet M5& AASAT HALA 24 el dist
of 28] sl

5. 8% NAET BY

el 2 vl 45 HFA o2 12/ FE AdEielA 10.0

mle A3 FYPS B3 £ g F2e28E
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3 ZAAWL Boehringer Mannheim 3A12] Re-
flotron system$ ©]-&3lo] FAHPMoT BAEG
i, HDL-Zd 2 H &2 phosphotungstatest Mg %
ol22o g LDLY VLDLE HAAZ ¥ F4¥%Pog
4351tk VLDL~-3 LDL-Zd2HE22 Frieldw-
ald 34 LDL-C=TC- (HDL-C+(TG/5))J& °|&
3te] AHEst 1, 97 84 47 (Atherogenic Index :
ADl)E (TC-HDL-Chol)/HDL-C' &4& oj&3}o]
= =

6. Apo E #8A gy BY

1) Genomic DNA preparation

TxE 10.0ml2 A3 & F. RBC lysis buffer
(1.55 M NH.CI, 1M Tris in DW)& 233 Yo
Yol 50.0mlZE e F 3087 ¢ A ENT o
T Asae vl 3500rpmolA 1587 Y2 e st
%t White blood cell(WBC) pelletel 1.0ml<] ly-
sis bufferg $o YL £, phenol/chloro-
form/isoamylalcohol(25 : 24 : 1)¢] Eg4& BF
Yol DNAE &3t 454& Eof EtOHZ #
HAAIZL F, 4T, 3,000rpmolA 2083 44 Bsks
t}. DNA pellet 70% EtOHZ 3 AH3}3, Tris
buffer(pH 8.0)ell ThA] &3A1Z1 F polymerase ch-
ain reaction(PCR)2.2 FE3}7] #A7kx] 4TolA B
%3}(}3]:"_23)‘

2) PCR amplification

Apo E gene¢l PCR %%-2 oligonucleotide pri-
mer F4(AAATTCGCCCGGCTGGTACAG) S F6
(TAAGCTTGGCACGGCTGTCCAAGA)E o83
thermal cycler(Perkin-Elmer 9600. Roche Molec-
ular System Inc. NJ, USA)Z A 3ac*. $9
oligonucleotide primere DNA synthesizer(App-
lied Biosystem)E o83t 34 WioZ 34dd
Relt}k. PCR FZA|2k(1pg of DNA, 5units of Tag
polymerase, 14l of 0.25pM dNTP, 10% dimethy-
Isulfoxide(DMSQ), 1004 water)& ¥ ¥ dena-
turation(95T for 1min), annealing(60C for 1
min), extension(72C for 2min) Yo =2 T Z 13
¥ 30 cycleZ apo E gened SEA A

3} Apo E genotyping

Apo E genotyping® 37] 93], Hha 1 restri-
ction enzyme22 PCR product® 7}4-&23% ¥
DNAE 8% polyacrylamide gel(containing urea)
FollA 3A1HERE 4bmAClA AZ|dEeld. Gele
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ethidium bromide(0.lmg/ml) & 1587 g4atgix,
UV transilluminatorg A-83t% DNA band& #94
3 3 FA3e®.

7. 12N

2E A¥ A7 FAEAL SAS package pro-
gramg ol¢stgem Az HTF(mean)T EFEL
AH(standard error, SE)2 EAISETH HA 24 A
Fof) u}2 YukEy, AAAS, 21} AHF, 2 EF
A2 w9 e $48%2H, apo E tHEA w
2 AL 239 9%L 853}17] 9190 general linear
model(GLM) 2.2 £4t BA5 %t J7#te #A
< GLM9) Duncan’s multiple range test2 p<0.
05 frol FFdA AFA. HTES dRdAs
Pearson correlation coefficient® HZ&33t}.

i Bl

1. QYA A £

ZF 3490} £ a7l Fstion, uxEF Yol=
Fu (134, U356/ E), 28T, 3t
AR D, AL, BAL AL, HE
(1) 59 28S /R Y Aoz yegt
AGA7Ne QlofA 2719 BRP7E 88.3% (302 £
o] TAEFTYE £ Aol FojstrA A4 gt
7b dR-EelNe, 79.4%(27%8)7F 4A8RE A%

3 2 Agel gt A B I3 e 58.0+8.8
AFeH, apo E FrAAE e $7+9) atol= vEl
Y2} Z4tH(Table 1).

Apo E #4714 ¥ S Awuw o
2] 70.6%7} apo E3/3(24%), 23.5%7} apo E3/4
(8%), z18l1 5.8%7F apo E2/3(2%)8] E¥E Y&}
Wl A2 B9, apo E3/3 #9 79.2%(19%)7}
oz}, 20.8%(5%)7F BAR2H, apo E3/4 & BF
o3z}, 2183 apo E2/3 & @y zHzt 1o} &
T tdAte) dubd 4L 2 Fiol aglm g Yz
o] zpo] & YERHR] Ut

AT AMZA o) tidzle] B M2 61.6kg, BMIE=
24kg/m?, oA F WE-EL 109.6%, 282 WHRES
0.89%12m, 12 5949 A} 248 F AFL 1.8~25
kg, %IBWE 3.0~4.7%. BMI= 0.7~1.0 kg/m® 2
2] WHR2 0.01~0.02¢] 45 2¥ow, apo E #
AzGel] W e Zole velA gtk dgde
A A)ZA FF 130/83mmHg 5L, 12F 5 B 126
/8lmmHg% 2™, apo E F3213] wE $7+e] o]
= Yehz) sttt

2. M ENF 38

1) NaR
qaba, e Y, AERS W L V1EE 5
2 HAG % e A5B ZAE 10 329 iy

Table 1. General characteristics of the subjects N=34
E3/3(n=24) E3/4(n=8) E2/3(n=2)
Female(19) Male(5) Female(8) Female(1) Male(1)

Agelyrs) 586 + 9.4" 61.6 + 7.5 559 + 8.1 57 44
Weight(kg)

Before® 60.1 £ 9.8 66.2 + 7.3 - 575 + 9.2 57.0 - 595
Afrer” 58.1 + 8.31 655 + 69 550 £ 7.7 56.5 56.5
BMiltkg/m?)

Before 243 £ 29 236 + 24 242 + 29 22.8 23
After 236 + 24 235 £ 23 235 £ 24 23 21.8
IBW(%) '

Before 117.8 +13.6 985 +10.9 1124 £11.7 109.2 99.2
After 1142 £11.0 975 + 9.8 107.7 £10.7 108.2 94.2
W/H ratio

Before 0.89% 0.10 0.90+ 0.1 0.89+ 0.1 0.86 0.91
After 0.88+ 0.10 0.88x 041 0.88x+ 0.1 0.86 0.90
SBP(mmHg) '

Before 128+21.2 134415.2 131%£15.2 120 152
After 128+14.2 120+ 0.5 128+21.3 120 119
DBP(mmHg)

Before 81+ 9.1 87+ 8.3 86+ 8.0 80 98
After 81+ 64 77+ 70 84+ 7.2 80 86

1) Values are means+SD

2) Before : Before the dietary counseling

3) After : After 12 wks of dietary counseling



AHE A3 gAY 20.6%7F FUnSE WL FY
glo] AAle RS 3l es, HE F 2~33]9 4
A AZD I AxFE 5 B e A48
I JRen, SFE F 2~33) M3 Aoz g
woh 3, QM. FF R FAEFS F e 91
aRen, S e F=EE F 2~33 438ty AN
I, Y 2 H2FE T 2~33) AHsh= AoE Y
woh WA AL e AJEERE 2R 49, =
Fooze 39 2 v, %, F5, Wi 5ol
ReH, FFFE AT (Pol, AFA, A7), #iF,
FAA), vi9T, A=, FUES, AXF, AAEFT
< AFs AT g g FAFE AIEH, FUE,
TR, AL, wuE, o], EER], F, AAFFH §
< AL, o] 2 ZPREE ATo|, FojFol,
aFolFe], &7|F0], FuF2Y, FREY, WME
d, 24 A28 58 A% it AR 2 &S
E2E WY, F753, 89X, 72}, 38, AXE
& 7= AFsa dden, AAFE #A, 59,
FHEAA & AFHSA AUt o]l et A B
5 F ERE A8 dE AoE ZAEUY

2) ASHA NE

AT WA FEEH AF AFHA H=E =
AR A3}, 1253k QEeE F T Fel2H)
Bol B2 24, & 34, & 54, 5 49 4Hu
=7t BF7F ZASAHTable 2). £ JH4E ¥
TEAQ A, 39, 22 AR w82 5L AAG
I AHENeT, B &4 F 45, AEFY 4A0 7
&R & S48 A9, agas 22 52 &
Tuolut A TOB YA, AXHENT F
A3} A AL AE F 22 H 34 A4
EG o) A Fast oy, 24 Hise At
A AT}, 4o SAE Qe o FR(ZuY, B
A%, AET, €)M A, SFAA A
AFE, TSN AZY, B85S Ul 5. 3§
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o= agln Wslz A dele Ax A
HEgA 0w g9 Aulo] Wsld Ao yehdn,

3) ¥~ HA

aAte] Gda AR BEHE AALAE 2ABKY
A T JFALEY vustth(Fig. 1). ¥4Y &
g MAHFL JU4E A 1951kcal/dayoll A Fokat
2 ¥ 1454 kcal/day2 A9 97.6%°14 72.7%=
Fason, g A a1z A 76.3g904
ALz F 56.7g2 BEFO] 127.2%°0X 945%=
ZAastack, E3 Ao} AH e JEIEA 43.4g00
A 29.4g0% 32.3%7} AP, @5atE G
311.6g°1A] 238.9g2.2 23.3% 7+A3t5iEt. ol5 g
QUL AFHWBE apo E FrAAH wet #7149
2ol glo] ZE oA a3t g A9 A
A BrStE gl s A uke) o] 64.2:15.7 ¢
20,1019 W, YL Folle 2 v &) 66.0:
15.7:18.302 Yeh} APAHHFE AAE A 24
ou AFHEHE A gAste] Gl uigh 2] v
ol 2 Apol7} YA gttt st FolEa) v
gRle] e dAzd AR dAzd S v 7
e AALHE vehgd

FFeE A Fo) AL AFPEE B&) 2 2
%, apo E3/3 TollAl d%dE A 41.5g04 A ¥
289g0 = 304%9] ZAE, E3/4 TolAE 48.2g94
31.2g02 35.3%9 #AAE, 281 E2/3 FoAE 40.
4gol x| 28.5g0 2 30.7%9) #AE BHMFig. 2). Wl
AR AA Y] Jddd A T3Ae AL 19.5g90
Al A T 13.1g02 32.8%9) A4S HolH, apo E
3/3 oA 30.2%. apo E3/4 oA 19.9%, 128)n
apo BE2/3 TAE 44.9%7F 74kt tiAakRl AA)
A G A EXsA ] A3 23.9g904 16.
3go A ¥ 31.8%9 #AE Bk 2y apo
E A% W #171e) atele YEelA] st

gzt dAe] G olde F 2 S0 o

Table 2. The patterns of food intakes before and after dietary counseling

Before” After”
1. foods high in saturated fat(pork belly meat, rib, cream, butter, pie) 1.640.02" 1.0+0.01
2. foods high in cholesterol(egg, organ meats, squid) 1.3£0.02 0.3+0.01*
3. salty food(salted caviar, salted vegetable) 1.2+0.02 0.3+0.01*
4. sweets(cookie, chocolate, honey, ice cream, pop soda) 1.7+0.03 0.2+0.01*
5. processed, instant food(ramen, ham) 0.7 +0.02 0.2+0.01
6. fried food 0.8+0.02 0.4+0.02*
7. frequencies of dining out 1.7+0.02 1.7+0.03
8. frequencies of having snacks 3.0+£0.03 2.3+0.02

1) Values are means + SE
3) After : After 12 wks of dietary counseling

2) Before : Before the dietary counseling
* : Significantly different at p <0.05.
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Fig. 1. Comparisons of nutrients intake with RDA* before(A) and after(B) dietary counseling. *Recommended Dietary Al-

Dietary fat

[ Before
After

t 1 ] {

E3/4 E2/3 Total

E3/3

Dietary cholesterol

500 3 Before
After
400 -
> 300+
3
)
€ 200 -
100 -
0 1 i ] J

E3/3 E2/3 Total

E3/4

Fig. 2. Dietary fat(A) and cholesterol(B) intakes before and after dietary counseling.

d HHAFL 236.0mgelsion, dd FoE 109.8
mgE A3 o] 53.5% 723t Hp<0.05). Apo E
3/3 TolA Zel2eE A3 o] 180.3mgolA 150.5
mgl2 16.5%. E3/4 TolME 194.5mgolA 924
mgo2 52.5%. 1811 apo E2/3 TAE 333.3mg
o4 86.5mgl.E 84.0%9) 7#AE B

3. 85 N3 Bk

A AAlY) dFdd A 3 FANLY e
297.7Tmg/di°1en, A% FolE 171.6me/dIE 42.4
% ZA2EAT M ZFoA Aoy 53,
apo E3/3 TolA d¥¥d A 365.5mg/dlolA Ag
% 197.3mg/d1Z 7H 2 72(40.6%)& EAHp
<0.05)(Table 3). YW E Ao} A FAAY 5%
£ apo E3/3>2/3>3/4 #el3ey, A4F F9 5=
W3h= apo E3/39141 71 ZA Jeldth

A FoRgE A 3R AAe] g FEUAHE
9] 5% & apo E t3Ae] we}l 319 Aol HYo

o, dopds ¥ WF 241.9mg/dlol N 218.8mg/dlE
9.6% 7+A3tATE. Apo E3/3 ol ok A 263,
Img/dloll A A & 241 dmg/d12 8.5%9] 7AE Y
Bl 1(p<0.05) E3/4 FolME dokdg A 2519
mg/dIIA A T 212 5mg/dIE 15.6%9) ZAasS
EbitHp<0.01). =iy E2/3 TolMeE ddE A
210.0mg/dlNA g ¥ 202.5mg/dIE Aol Wals}
a2 okt A A $o] @ FEd2H
£ ¥&x¥E apo E 3/3>3/4>2/3 ollen, g &
o] Wl apo E 3/4004 71 2 A velgch

AL Asle] VLDL-Zdl2HE $E% 59.6mg/
digen, dode Fol= 34.3mg/dlE 42.2% A
sttt Apo E3/3 FolA ket A 73. Img/dlolA
A % 39.5mg/dIZ 46.0%9) 7HE 2 FAE Byt
(p<0.05). F¥EE A3 F9 ¥4 VLDL-Z&2H
£ ¥%¥ apo E 3/3>2/3>3/4 w0lgle, 44 ¥
559 #442%3% 94 apo E 3/3>2/3>3/4 22 |}
ehet.
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Tablé 3. The levels of blood lipids before and after dietary counseling

E 3/3(n=24) E 3/4(n=8) E 2/3(n=2) Totalin=34)
Before” After” Before After Before After Before After
TG(mg/di) ) 365.5+70.2" 197.3+£17.7% 24574763 143.3£15.2 282.0 174.3+41.2 -297.8+61.4 171.6%27.1
Total-Cimg/d)) 263.9+ 7.5° 2414+ 6.7* 251.9+12.4® 2125+ 5.5* 210.0° 202.5+10.4° 241.9+28.3 218.8+20.2
VLDL-C(mg/dl) 73.1+14.0 39.5+ 3.5* 49.1+153 28.7+ 3.0 56.4 349+ 8.2 59.6+123 343+ 54
LDL-C(mg/dl)  133.4+13.4 1493+ 94 164.2+11.1 14244110 1124 133.9%15.6 136.7+26.1 146.81t15.5
HDL-C(mg/dl) 475+ 69 48.0% 3.2 30.8+ 2.7 345+ 4.6 23.2 4094170 33.8+124 41.1% 6.8
Al 46+ 0.9 4.0+ 0.4 7.2+ 1.0 52+ 0.7 8.1 40+ 2.2 6.6+ 1.8 44+ 0.7

1) Values are Mean =+ SE
* . Before is significantly different from After at p<0.05.

2) Before : Before the dietary counceling

3) After : After 12 wks of dietary counceling

a, b : Significantly different among the apo E genotypes at p<{0.05.

FEeE A A AA 8% LDL-EI2HE
FEE 136.Tmg/dIg o, AY Sol= 146.8mg/dIZ
ta 718k AEE 2o 98y A apo E3/4
oA LDL-Z42HE F=% 164.2mg/d], E3/3 &

oA 133.4mg/dl, 18] E2/3 TlA 112.2mg/dIE
apo E3/4>3/3>2/3 ol a1, AE Fo] 5k widhe
apo E3/4 FollA Gdd ¥ 142.4mg/dl= 13.3%<]
e HYovt E3/3 &3 E2/3 TollAe ddy
g F Zadte FEE JERA gsted, Ad ¥
LDL-Ed2HE ¥5= apo E3/3>3/4>2/3 £208
832553

oz AAe] J7 ¥4 HDL-Z2U2HE 55&
¥ g A 33.8mg/dlf A A E 41 1mg/dl=E 21.
6% S7tet92m, apo E Az W& 2} 771
Zpo] Qlo] Ftete WE R 948 AFE
HE oA 7t

4, 8% EYAHE ST BMI ¥ 97 IF¥L4Y
sy

o dat HAe] A AAFre] Halel duk B4
o] FHBAE BA% A7), BMIS Wl 83 3 8
d2HEY Zawa ¥9 4AAE Yebdt (p<o.
05). &, BMIY Ztao] 45 @4 FFu2HE
ol HjgH o2 adhe Ao 2 Yepdch(Fig. 3).

Apo E F42 8 whE Jopidd AFe 83
Ze2HE wE9 Hale) dUda HF Wi 4
BPAE B899, apo E2/3 & AR F(n=2)
7} Aoy AatgA E4olA AAIZTHTable 4). Apo
E3/3 TollA 20|82l F BH FH2HE Fxe Wl
o} ABBAE Bols dgAE e, apo E3/4 &
e alda) X 43T wslel A Fax)
& 59 ¥zl F93Qd %o ARAAE vehie
o, 53] XA JAFdsh= €3 FUxH S
Hzke)l 22 g ARAAE eyt (p=0.006). &

% changes of total cholesterol

% changes of BMI

Fig. 3. Distribution for correlation of changes of serum total
cholesterol and of BMI.
% change ; [(value before dietary counseling-value
after dietary counseling)/value before diet counse-
ling X 100]

Table 4. The correlation between the nutrients and se-
rum total cholesterol

E 3/3 (n=24) E 3/4 (n=8)
Variables 1C TC
r(p) r(p)

Total calories -0.044(0.859) 0.356(0.434)
CHO" -0.121(0.623) 0.190(0.682)
Protein -0.026(0.917) 0.788(0.035)*
Fat 0.014(0.955) 0.425(0.343)
SFA? -0.091(0.711) 0.900(0.006)**
UFAY -0.102(0.718) -0.016(0.972)
Chol* 0.203(0.405) 0.682(0.092)

2) SFA : Saturated fat
4) Chol : Cholesterol
**5 0.01

1) CHO : Carbohydrate
3) UFA : Unsaturated fat
*<0.05

A A3 ae] 245 Y FIU2HE
Tl Bl H oz Fashe AR Yeisth Axrzd
o o ¥4 Fe2HE Fx9] Wsks apo E3/3 T2
o E3/4 20X B #A veisten, 53] gl A3
. EZAY LA sl 2 9L ve Aoz
Epstrt.



1418/ Apo E thy Aol & G Fddol A ol vix & 4%

i |

HZ F4 2 8% Aold B2 apo E HolF9 B
X} Agste AER g A7) tksiA 13 E
2 9tk 98] vetket ZF yete] apo E #4A thEA
o] Wiz g Auud Al apo E438 3 E23 9
HE7} M S H|a] wu, FZAolyt L&A FAL
3 ZAFE Q. 38 apo E28 L YEQA | E
482 F2A0A 71 A BuHJHD, BF=L14)
A& S HlFA E480] 50% 71 A Hus
3 Qe o, AEdAEE 8] dEAoY T34
H]3jA] H@Egle] v)¢ ol apo E f42 Holds}
AEHZA T ABBAIT Y& AABER YT,

702 3 A FH2HE Aol FE LDL-Zd2H|
E FxAbold] o3 Ao apo E2 FHAEE 7k
ZlgkA o} remnant particleS &9 Ageo] £
2 onZ BAAHOE FAd A HA3] AAHH,
IDLelA LDLES] Agte = Feli7l oA Ar}®. vid
o apo E4& 71X Aleid Qdzkz -89 o)
Fong Fgurt oA W] A=Y, Ao
2 LDL 4847} #4(down regulation)dls] 2=
83 LDL-ZFe2HE 5] Z7I81A gk 2 47
gzl IR SR A Hel¥ apo E3/47F A4
39l E3/30] vldle] LDL-Zd28E 3] A %
AFEI=H] o= apo E3/4E 71 Al Qaks A
At we) AASe] LDL 849} 2Ag zasd
AZ €% LDL-Z2H o] ZV1sP) WEos uE
g xHEdZ3 #A7) de A2 Alsg)

SEEZ AP E Ads BASH: &5 5] &
F2 o] g M7z AlgEe] 4 FA
AFETE ¥, FETE) FAHELE WA
713 Y. o 5P Bt udalEe] HAdA) 4
Al Aol A FEF, FAY, AW, a8 &
A2=HE HF o] Edte A7 29E Husn
a2y B ATeA n838x7 Ha 4F8T ¢l
© A R U AR, 27, UE 2 FHF, Tl
9 ZEF T2 A5 Ha Al Aol Hx
32 AEI AL 59 HALE sl e Aoz U
ittt AAL A FEE AT AR B|Ete] Gt
2 T Fel2HE QL T3Ao] B 24 AL
g1 Ggae] HH ] A, HE T F d39
ZH26E 4HAFL AP oy, Fr1A5 vy
o} 4¥= ez e Ang 6 okt
2 7Y 3lE AF dEE Jepdh

<8 gt AREEY] AAS £EL 19949 3
FEZAL Aol o5t FEF] 184%U AeE B
nE ATt ARTNA A ArelME A FF
At AF vl go] A9 A FIHY 15%, olF
2= 11.4%, 281 1Y 2 EE5U AL 16
9%2 HustAoh®. £ A7 gl ax8F Al
ME F %5 A AFAnigol A7 ARl 20.1%
2 A4Fstn den. AAzd Fee 18.3%% tha
A2EH vl= NCEPojA nZ2~HE85 &
A A APAEHE EFHAAFY 30% vveE A%
st gl whste] $-ejviet axdF 8] B9, A
WA d3S 20% Uivte g AFsn ok 2y
£ A7 gAY A, A%sta e AdE 8
dME 8H AAFTrt AsH] e, AZFE
o|3tZ HHE FANAE A4S 8 NA FEE 1A

T o] FAHAY. wbA, 8] v} A 2=
A AH9 AT IAYFTEANA A= H=t
A Agsjof st td A= 2& A7) AsE o
of & Z2oE Algdr}.

Pouliot 5°7¢ A4 apo E4 & AF4A A
o2 BER vuhy 37 Aol gl Ao Bas)
Hom, & T 70 5P i} go] gutyoz
Y3 424> WHR. BMI$H %9 Aa#AE Kol
= Aoz dAT. B 7oA AA ot ¥
F Adsxs vt BT AuaA g E4¢ 25,
BMI¢ 8% ZH2HEL §92Q 4o dRABAE
Bo] BMIY] 2tAZe] 55 % g T
ol Hlgldog #aste Aoz Yt F, Ak
A gF AFo aFo] F45 A Zy2HEe
FEo] HlHH o Aadte o2 fME 5 e
o] Honda 579 7oA 84 Ze268 554
317} apo E Aty el w2 6k3-& no|y] Bris 4
A} z2-o] o3 vt oz BEje] ik FFE
A ZH2HEY FFo| vHALRE it
A3}e} FAlsHA YERRTE

83 Zol2HE Wskale] 50%% apo B E<]
dHAEE T8t Ao AAsE Aoz 3
&L glew, 53] LDL-Z#26& ¥s= apo E #
A2 g % Aoz BAHJDGY™. Tikkan-
en 577 Miettinen 599 @Tolr AAlzd A
apo E48o] E31} E290 M]3 €3 e 2HE 50|
F1, Az Fol E4¥0lM LDL-E2d2HE 5
F9| 747}t 74 Be-S Busigch. £ Mant-
tari 599 AFlAME 2AI2AE A apo E F4x )
e ¥4 Fy2HEY LDL-Zd4HE X0 =o)

= o




7t dehdA] gdgtovt, Atz F E3/4300A4 ¥
ZY2HE7 LDL-2d2HE0] folFoz 743t
Sdom HDL-ZH2HEZ2H FAAY $=% apo E
ARG W Aolrt YERFA] FUtha Bty
ok B AFdME $9) dF A} fAlSHA Ak
A A E3/4 8ilA LDL-ZH2HE 5571 7F =3t
o], qAz4 Fol $Ze2HE3 LDL-Z824)
£ 557 P8 2A 22T &, apo E #4A o
FA o 8 HAF 24 tig ¥ B4 FolA 74
aA velt @2} 71218 apo E&el wal A3k At
ZAE dof T8 AABla gl

Ni-Hon-San @7VoMe 2aAdbe) 437 98
EEA 7%, Honululuel A& 12%, Z22]1 San Fr-
anciscodlME 14% 2 2713 wet 84 2926
FER HE8IY FU1e A, BT Aol o3 AL
FEE F7HHE Badlsich 3 XhA]e] ¥ A
A FE HXE Gl Ulg A7, TR A
HE 84 Y 2HE 53], LDL-ZU2HE 55
& 37, 1 7t 92 XA g3
FH2HES ZAN7E AT 28] 713 HE Al
Byt Aol A FZH2HE FEE
7M1 71E 714 LDL 449 93 LDL AA &9
i g Ao RudHy Yo B 47439
apo E3/48ex ZaA el A%} ¥4 Zd2dH
& FE99] Aloof o) Au@AL = RoE e
v =R A 7T 84 A w2 9% nAt
& 919) Aot RS AE uTh

A 599 A+ ATA apo E3/3¢} E3/4014 £E
Z g duld ¥y 894 Ad w29 49 dad
AE HATh o9} o] ot} duld HF 8
A AA =Y Frtet 4o ARBA UE olfe,
23 zpAe] GegEth= 5B 2Ee] 83 39
o] Hoj g <o) A 9 FaALS FFIIA) 1)
ol Ao Az}

Framingham @7¥ejAE 1394 2d¥8F 0] d=}
o} 5041 o]de] At A BAFENAE] EFF< 9
QRS wla, T3 FAALE Bo] FHF A
o JaA] FHAstel gRlo] lom® FA Y
HDL-E8261E7l) g9 dadAd Ak Bas}
AP, w3 A3 2] FEA AF R 2L 34
o2 FAE gol AHse v Al A 154
AQEF 2 7FsAel W Brhe FdA 154

oL

A3 Tagol FAHI glvy. ndFH o=
X ALl #4& 14174 VLDLY #4l& %

SA7IA, 1B AR ke AdelA A9, 14

B S RE e 3109 1411~1421, 1998/1419

AHE ke F9Rn F A 8] 532
G ATAHIVG 2o 13d AHA o A&
T TRALY wEE A5l g
402 apo E 3 thgAdol mat €3 A4
FEol Aot e, ARAFT £A1E A% Z=2
AH Agst HolAY 53], LA T 2HES
Ago] R Ad wr Fad T2 9L e
A2 Yekth aAZFEANM HA el gig
8% LDL-E#2HE =9 ¥&< apo E 34
thggol wekd Aol g vehiEz, 83 AdFES
7] AT GEXY At e viAEA g2 A
o2 AgdT mA @29 F17 wgd 2AT
Maste HALzEo] o] For ok & Aot

&

2 9

£ dToAae Z3dsg U Wgslz 9le
A% IS Aoz 12F E9 e Bt
2AX124E AA3lglen, o] ExE9 apo E #4
2 A Y] 2T PAS ZARIATH B 159 A%
# 245 dEo] w2 @l 93t 2apzdo]
apo E #7312 vt 4l wet % A Fkof vx=
EHE BT 2N, apo E FAA A Aa} =
A F Y XA g9 43 dBHE 2ARY o
&3} e AnE A9}

1) 2AEF 829 apo E #3437 th3de] BEXY
A& AR, apo E3/37} 70.6%. apo E3/47} 23.5
%. 1)1 apo E2/37} 5.8%9) EXE Jehic} gut
A EAQ 9¥, 55 4. BML %IBW. WHR. 182
A ME apo E f420 W& Aojrt yehix|
BAo, 1279 AAFRE F EE #REOA BF
A, BMI, %IBW, WHR, 283 8¢ 749 A
Bk

2) IAEZF AL P4 AHe e HAL FRHe
W HR, 25, UE € FEF 7ol € 28R, AR/
9 ®L&ad AAFE ZAEHAT

3) TAEF @Abe e F T Sl
HEo] B 49 MIANEI} FAsPn, B 24
F & AZRY 47 Zasg. G2 n dxd
E A& dier sl He4 A3 e 7
Ao HEE ZAadted uxY8F $AE hFes A
@ 12 %3] JPIEe BAES A AFHA
Aol £ AAE BYT}

4) 2AEF B9 P A AAls B3
oA - ko] H]g-o] 64.2 1 15.7 1 20.101W WA,



1420/ Apo E 5} &l d o] MmE P To] BHAA F=of VA= %

A Zoll= 1 8]80] 66.0: 15.7:18.30.2 Ao 4
ol gol thx wolxth T FPEF o) Fellx
12 43 236.0mg/dayol oD, 4% Folt 109.8
mg/dayZ ¥ o] ZAsAT.

5) dFdd A9 @4 LDL-Fe 26 &L apo E3/
4 oA 164.2mg/dl, E3/3 el 133.4mg/dl, 28]
I E2/3 A 112.2mg/dlZ apo E3/47AM 73
E9ta, 1 gLe] E3/3, 281 E2/39) «£o2 YE
won, Ad ¥ apo.E 3/4904 73 Bo) #AAasidt
(13.3%). B¥3d §, 84 FZU 2682 apo E3/
40X 15.6%, E3/3904 8.5% asdcHp<0.01).
¥ $A4AW VLDL-Z2HE 55 & T
A Zasgon, 53] 3/3 TolA FaAHUA Tast
et 22l HDL-Z2d2HE sxole 72 27 =}
olgle] F71she %e A Apo E3/4 $A1E9|
A & Zg 2623 LDL-E8 28 &0) 714 24 7
Adte] XpxA] a7t M B Ao 2 BT

6) Apo E fAA tldAel W nxdZaaldA
BMI9| #a#o] 245 84 FEY2HE £F0) v
802 724U ATHr=0.373. p<0.05), € T4
Aurzke] AAAE JehdA Qokth =e Eapx]u
o] Aol ZAadel el A Fe2HE 5T F
9y oz 7+43Hhr=0.900. p<0.01).
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