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Choue, Ryowon® - Yim, Jungeun - Kim, Soojung** - Kim, Youngsul***
Department of Food and Nurition, Graduate School of East-West Medical Science,

Research Institute of Clinical Nuwrition,** Seoul 130-701, Korea
Department of Internal Medicine,*** Kyung Hee University, Seoul 130-702, Korea

ABSTRACT

The purpose of this study was to investigate the effects of the nutrition therapy and drug(simvastatin) trearment on the levels of
blood lipids for the hypetlipidemic patients according to genetic polymorphism of apo CIII. Subjects of the study consisted of
43(male; 9, female: 34) hyperlipidemic patients regjstered to Kyung Hee Medical Center. Intakes of nutrients for the subjects were
determined by 24-hr recall method through a personal interviews. The subjects were instructed to take the hypolipidemic and
hypocholesterolemic diets. Compliance was monitored through food records, personal interview, and body-weight measurements.
The patients changed their basal diet containing 40.1g fat{182.7mg cholesterol/day) to a diet containing 30.7g fat{139.2mg
cholesterol /day) after 12 weeks of nutrition therapy. The distribution of genotypes for apo CIII by the Msp I was 32.5% of T'T, 50.
0% of TC, and 17.5% of CC. At the beginning of the study, the level of blood triglyceride was the highest for patients with TT and
TC. Following the nutrition therapy, patients with CC exhibited the largest drop of blood tnglycende. Following simvastatin
treatment with nutrition therapy, blood LDL-cholesterol decreased in most of the patients with TT. Meanwhile the distribution of _
genotypes for apo CIII by the Fok T was 10.0% of TT, 47.5% of TC, and 42.5% of CC. The level of blood triglyceride was the
highest for patients with CC. Following the nuuition therapy, patients with TC exhibited a significant drop for the blood
triglyceride. Following simvastatin treatment with nutrition therapy, the level of blood LDL-cholesterol decreased in most of the
patients with CC. We concluded that dictary habits and food patterns have been changed by nutrition therapy. And blood lipid
levels have been decreased by the restriction of intakes of energy, fat and cholesterol. There was variation in the levels of blood lipids
according to apo CII polymorphisms. The level of blood lipids responded to nutrition therapy and drug treatment in different ways
according to genefic polymorphisms. Accordingly, the choice of individualized therapy based on the patient's genetic polymorphism
is very important for effective therapy. (Korean J Nutrition 33(8) : 813~823, 2000)
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Table 1. BMI, %IBW, W/H ratio, and blood pressure of the subjects

Before nutrition therapy(N = 43

) After nutrition therapy(N = 43)

Male(® Female{32) Male(®) Female(32)
Weight (kg) 66.7 + 2.7 592 £ 1.6 640 + 2.9 572 + 15
Height {cm} 1689 + 1.7 1559 + 1.1 1689 +1.7 1559 £+ 141
BMI* (kg/m?) 237 £ 07 242 £ 05 232 £089 232 + 05
% of IBW® 1025 35 1173 £ 24 970 + 36 1M21 + 21
W/HC ratio (.93 £ 0.03 0.88 + 0.02 092 + 0.03 0.87 £ 0.02
Systolic BP? (mmHg) 137.2 +63 1286 + 3.8 1200 + 03 1274 + 3.2
Diastolic BP (mmHg) 89.2 £ 35 821 1.7 784 £33 815 +13
Vaues are Mean + SEM
“BMi; body mass index b9t of IBW: percent of ideal body weight
“W/H: waist/hip ratio PBP: blood pressure
E m Table 2. Daily dietary intakes before and after nutrition therapy
Before nutrition After autrition

therapy therapy
1. QAR bt EN Caloriestkcal) 1878.1 + 83.8 15232 + 29.5%
B F 439 09 o1 el Brage sgpx v WA 4 @ 07
_ — rotein(%. A x § I .
LEHoICR. o) HAl BB d iﬂ O_T: ARE 168 186 £ 09 180 + 05
0 FAE Bohs AR T, HAHARY BAE TH camohydratel) 2993 + 137 2466 + S5.1*
A 129090k, Bl FT A8E A2 74 1689 Proteinig) 767 + 39 623 + 1.6
+1.7ecme} 66.7 £ 2.7kgol T, A ] W7 A4z} HE  Animal protein 330 + 35 251+ 1.3*
€ 22} 155.9 + 1.1em®} 59.2 & 1.6kgoRATH(Table 1), Flant protein 426 21 69 E 10%
Fat(g) 401 + 30 307 £ 1w
= aje L] + Ao =} +
BMI= w7l 73_*:'_53'7 (:; Oq_ °jo 7‘3:’_025'2 05 snimal fat 176 + 24 136 + 08
2 e REATE e BAATY HeR I A e o 24 £ 20 171 + 06
Zr 102.5%. 117.3%°1%29, 38 - 24 H&2 Fiber(g) 69 + 04 63 + 02
A& 093+ 0,03, 4L 0.88 £ 0.022 Vel 88 Camg) 5618 + 321 5102 L 194
fZ7] "etd olghs] WS WAl 137.2/89.2mmHg,  Pme) 11868 + 520 10000 + 24.4*
oJA4e 128.6/82. ImmHgel ¢t Feimg) 1312 07 4 £ 04
Na(mg) 5137.1 + 2967  4407.6 + 147.1*
2. UYNZ| ME MOHA G Kimg) 27660 + 1395 25264 = 83.1
24}‘]:{1_ ﬁ];g.la% =3l ,_\_})\]_,g_li_]_g] wle mas %3}3_& Vit A(RE) 8451 *+ 898 70956 + 46.2
Retinol(ug) 1538 + 465 83.2 + 135
Q3 A AR 1zl o] @la
z—iﬂr %E}(Table 2). A% A L:_ﬂ)i el ":]é ﬁgi} 2 Carotene(ug) 41733 + 35066 32545 + 2378
& A1Fc 1878.1 £ 83.3keal 2 AFHS 93.5%010em. By(mg) 123+ 009 10 = 003*
geste B AT 2093+ 137, SA2 6.7 vit Bmy 106 + 007 0.9 + 003*
3.9z, A2 401 £ 3.0g0.8 ¥5SHE-2 $HAH 64.5%,  Niacin(mg) 164 = 1.2 134 = 05*
A 16.1%, 18D A4L 18.6%& AX&ct. g5 Vit Gmg) 927 L 84 896 + 47
g a2 Cholesterolimg) 1827 =+ 325 139.2 + 95
A AHE 6.9+ 04g, TET HFL 77} 561.8 £ 32.1 Values are Mean + SEM
mg, 13.1 + 0.7g=2 P39 80.0%, 107.1%9<)3it}. 3138, Significantly different from before nutrition therapy(x: < 0.05, *=:

125748 JUAE F T 4 1523.2 + 29 5keal
o2 ARF 76.2%K 29, @53 E G MHIAHS 246
6+ 5.1g WAL 620+ 1.6g, A2 307+ 1.1ge=
FAEATE Tl JERR olHe vl FEH A I
ook ke Zzh 18.9%. 17.63%. 19.17%. 23.40%

< 0.01) by t-test

7t frejd oz Zasidck(p <0.01). 8% F 30 99k
7} ZAAA ek v &2 FUYAE oA ErHE ¥3E HolA
ottt kA § Fol~ulEe] HAHFS 1392+£95
mgE G E o) He ud] 23.8% TAEFoH Mk



Table 3. Levels of blood lipids classified by apo Cllil-Msp 1 polymorphism

EEERSGE

33(8) : 813~823, 2000/817

TTin = 13) TC(n = 20 CCn=7 p value"

TG(mg/dL}
B 22423 + 40.51 224.56 + 29.86 150.80 + 29.43 0.2
A 202.60 + 3217 192.38 + 19.53 103.77 £ 12.99 0.02
D 177.18 £ 28.80 192.53 + 34.31 109.30 £ 20.50 0.34
p value? 0.83 0.60 0.54

TClmg/dL)
B 24800 =+ 7.79 246.20 + 7.54 249.71 + 12.46 0.95
A 23577 £ 1041 23095 + 12.55 251.43 + 19.96 0.53
D 22190 + 13.91 221.42 + 1549 209.50 + 13.73 0.59
p value? 0.10 0.12 0.09

HDL-C(mg/dL)
B 38.81T + 287 39.48 + 2.85 55.80 + 6.00 0.03
A 3806 + 3.05 4010 £ 2.54 6520 £ 598 0.003
D 5681 + 7.82 4932 £ 503 47.81 = 10,57 0.87
p value? 0.05 0.19 0.34

VLDL-C{mg/dL)
B 4485 + 8.10 4491 = 597 3016 = 5.89 0.21
A 4052 + 643 3848 + 39 2075 + 2.60 0.02
D 3544 £ 576 3735+ 7.4 21.86 = 4.0 0.36
p value? 0.83 0.45 0.54

LDL-C(mg/dL)
B to4.34 + 722 160,29 = 91 163.74 + 1207 D.B5
A 157.19 £ 11.03 155.74 = 10.28 165.56 + 21.93 095
D 129.66 + 10.61 133.63 + 14.84 139.83 + 16.89 0.85
p value? 0.02 0.03 0.66

Apo B/Apo Al
B 085 + 0.08 077 + 0.04 068 = 004 0.34
A 0.79 = 0.06 0.74 = 0.04 066 £ 0.04 .34
D 065 = 0.08 067 £ 0.06 0.49 + 0.07 0.24
p value? 0.22 0.26 0.14

Homocysteine{zmol/L)
B 1142 + 087 1153 £+ (.87 816 £ 1.15 0.08
A 1252 + 087 1122+ 078 862 + 062 0.06
D 11.55 £ 0.69 1062 + 0.75 698 + @.37 0.02
p value® 0.48 0.83 0.20

Al
B 579 + 049 372 £ 045 3.86 =+ 0.68 0.08
A 555 £ 047 498 + 03N 114 + 059 0.01
D 354 £+ 066 390 166 445 + 1.65 0.69
p value* 0.01 0.02 0.74

Coronary risk factor
B 17.8% = 463 2187 £ 559 8.14 + 4.38 0.64
A 1264 = 399 16.52 £ 4.30 209 £ 1.35 0.20
D 1423 + 484 923 + 1.63 398 + 318 045
p value? 0.67 0.14 0.28

Values are Mean & SEM

B: Before nutrition therapy, A: After nutrition therapy, D: After nutrition therapy & simvastatin

p value"; p value between apo Clll-Msp 1 polymorphism

p value®: p value between nutrition therapy and simvastatin treatment
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3. Apo CIl-Msp | L@yl B2 g4378a § 4=EAE
ofpt AF AE s MY

Apo CII-Msp I +3A B4 2] S244E TT/H
478} 32.5%(13%), TC7} 50.0%(208). CC7} 17.5%
{(7%)e)81t}h. Apo CHI-Msp I @A w2 U ge}
o2 Haxgd o3 2F A Fro ¥k oy 7
CHTable 3). 8% F4AW F== A A2 Ale] TTelA
2242 4 40 5mg/dL. TColA 224.6 + 29.9mg/dL, CColA
150.8 £ 294mg/dLo & TTe} TCAA felAom Flr)
12571e) GUAE F TToA 2026 + 32.2mg/dL, TCoA
192.4 + 19.5mg/dL. CCllA 103.8 + 13.0mg/dLE CCHl
A Vg 2 gE Bylon] A Tl 9% Zolr) ol
Achp = 0.02). oFE HE3& F TTolA 177.2+ 288
mg/dL., TCellA 1925 + 34.3mg/dL. CColA 109.3 + 205
mg/dLE <FEo} 9% Zate Ve ghsitt

5 FEU2HE 525 AE AF Aol TTelA 248.0
= 7.8mg/dL, TCHAM 246.3 + 7.5mg/dL. CCellA 2497
+ 12.5mg/dLo 2 7} %A fAlelgdu). gaxlg 3
o= TTolA 235.8 + 10.4mg/dL, TCAIA 231.0 + 12.6
mg/dL, CColA] 251.4 + 20.0mg/dLE ¥} #&5]=]
ettt o2 WEAS ¥ TTelA 221.9 + 13.3mg/dL.
TCAA 221.4 + 15.5mg/dL, CCAlA 209.5 + 13.7mg/
dLZ et

HDL-C 555 2% A& Ao TTeliA 38.8 + 2.9mg/
dL. TCelA 39.5 = 2.9mg/dL. CCelM 55.8 + 6.0mg/
dLe.Z CCollA 7P =4 Yetstti(p = 0.03). Y=
Folli= TTelA 38.1 + 3.1mg/dL.. TCoIA 40.1 + 2.5mg/
dL, CCellA 65.2 + 6.0mg/dLE 2zt T7hel frejAel #lo]
7F sidem(p = 0.003). CCHA »Fg 2 718 B}, o
B 4837 F TTA 56.8 + 7.8mg/dL, TColA 49.3
+ 5.0mg/dL. CColA 47.8 = 10.57Tmg/dLE TTM %
8 A5 98 freldd F7H Bvkp = 0.05).

LDL-C ¥&=i A9 Ajat Aol TTellA 1643+ 7.2
mg/dL, TCIA 160.3 = 9.1mg/dL, CCollH 163.7 + 12.2
mg/dL2 FAFET 9Y¥A8 & TToAM 157.2 £ 11.0
mg/dL. TCelA 155.7 + 10.3mg/dL, CCeliA 165.6 & 21.9
mg/dLE Uelton oFE Wi A8 F TTolA 120.7 £
10.6mg/dL. TCHA 133.6 + 14.8mg/dL. CCellA 139.8
+ 16.9mg/dLE TTYA 71 =4 7483, TTS TCo
A HE e Sl o8 el HaF BYHp = 0.02.
0.05).

Apo B/A-T W] &-& AE Az AlY] TTel4 0.85 £ 0.
08, TCA 0.77 + 0.04, CColM 0.68 + 0.042 TTelA
V4 EA4 Vel g9xE 3 TTA 0.79 - 0.06. TC
ol 0.74 + 0.04, CColM 0.68 + 0.048 0™, oF2 BE
28 % TTA 0.65 £ 0.08, TCIA 0.67 = 0.04, CC
A 0.49 £ 0.072 CCAlA 7+ A #43H4ct

% 3uA2HY $EE A Al Ao TTA 11.4
+ 1.0umol/L; TClA 11.5 % 0.9umol/L, CCeltA 8.2
+ 1.2umol/L& CCollA 77 vA velhgr) dgaa &
TTA 12.5 + 0.9umol/L. TCAA 11.2 + 0.8umol/L.
CCelA 8.6 & 0.6umol/LE EPton okZ HE 28
% TTelA 11.6 £ 0.7umol/L, TCIA 10.6 + 0.8umol/
L. CCA 7.0 £ 0.4umol/LE 933l Ae]lE Wik
{p <0.02).

Al'E A8 A& Al TTellA 5.8 & 0.5, TCAHA 57 £
0.5, CCAlA 3.9+ 0.72 TTelA 7H4 =A Jepge}, o
YAE F TTOIA 56 £ 0.5 TCA 5.0+ 0.3, CCAA
31+ 0628 #9423l AelE EHer(p=10.01). CC
oA 7H¢ 2A 248G, FE HEAE F TTAM 3.5
+0.7. TCHA 39+ 1.7, CCollM 45 % 1.72 Vet TT
¢} TCollA b2 ¥4 8o 23lo Al9] Fol4Q Z4ag
BeicHp = 0.01, p = 0.02).

Coronary risk factor= 28 A2 Al TTjA 179
4.6, TColA 21.9+ 56, CCAAM 8.1 + 4.4% TTolA 7+
4 =A viebg} Q%A E F TTAAM 126 + 4.0, TCH
A 165+ 4.3, CCoA 2.1 £ 142 CCA 717 aA 2
8o, o2 HEAF & TTA 14.2 + 4.8, TCoA
9.2 £ 1.7, CColM 4.0 - 3.22 UeldchFig. 1).

4, Apo Clil-Fok | B3yl TE FAz X 43X
Yot @5 MY 5= KB

Apo CHI-Fok I #-8zt ch&gAde] #2442 TT71 ol

47t 10.0%(49), TCxt 47.5%(19%). CCrt 42.5%(17

3) o|%ict. Apo CII-Fok I thd-4del whE 4 gx| 59} oFz

TG Al Risk factor LD

Apo B

0

Percent changes(%)
| |
B P
= =)

|
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Fig. 1. Changes of blood triglyceride{TC), atherogenic index(Al, and
coronary risk factor, LDL-cholesterol(LDL-C), and apo B after nutrition
therapy classified by apo Clll-Msp | polymorphism,
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Table 4. Levels of blood lipids classified by apo Clll-Fok [ polymorphism

TTin = 4) TCin = 19) CCn=17) p value"

TG(mg/dL)
B 119.15 + 841 206.38 + 23.34 239.06 + 39.67 0.18
A 163.25 £ 46.20 162.63 + 21.19 203.81 £ 2486 0.29
D 121.07 + 22.08 156.59 + 27.06 207.00 + 34.70 0.24
p value” 0.75 0.17 0.98

TC(mg/dL)
B 24425 + 19.42 23979 + 6.65 256.65 + 7.54 0.32
A 232.25 + 18.46 233.58 + 11.58 239.82 £ 12,90 0.96
D 223.00 £ 17.95 21292 £ 12.59 22636 + 15.51 0.93
p value® 0.79 0.09 0.02

HDL-C{mg/dL)
B 5448 + 8.14 : 4130+ 392 4023 + 316 0.22
A 55.09 £ 10.87 43.24 + 3.71 4184 = 3.0 0.46
D 62.73 £ 7.62 5033 + 6.75 50.83 £ 5.89 0.36
p vajue® 0.82 (.56 0.3

VLDL-C{mg/dL)
B 2383 + 168 41.28 = 4.67 47.81 =+ 7.93 0.18
A 3265 + 9.24 3253+ 4.24 4076 £ 497 0.29
D 2427 + 442 29.51 + 559 41,40 =+ 694 0.18
p value? 0.75 0.2 0.98

LDL-Cimg/dL)
B 165.94 + 15.64 15543 + 8.88 168.63 £+ 7.23 0.66
A 144,51 + 20.24 157.82 + 10.17 161.21 + 11.92 0.90
D 136.06 = 19.90 131.31 + 10,06 134.13 £ 15.70 0.85
p value® 0.58 0.10 0.02

Apo BiApo Al
B 0.69 + 0.03 075 + 0.04 0.85 + 0.08 0.41
A .65 + 0.05 076 = 0.03 076 £ 0.05 .46
D 0.51 = 0.07 059 =+ Q.06 073 = 0.07 0.18
p valug® 013 0.08 0.43

Homocysteine{umalA.)
B 9.75 + 0.98 1095 + 0.88 11.66 = 1.06 0.58
A 10,60 = 1.86 10.47 + 0.70 12.73 + 0.87 0.15
D 760 x 045 1037 £ 075 1161 £ 077 0.05
p value® 0.26 0.99 a.41

Al
B 3.70 = 055 528 £ 0.44 595 + 0.50 0.12
A 393+ 1.2 482 £ 035 509 £ 456 0.55
D 274 = 0.78 3.84 + 057 414 = (.70 0.56
p value® (.56 0.06 0.08

Coronary risk factor
B 573+ 236 2163 £ 600 2255 + 5481 a1l
A 482 + 2.1 1433 £ 497 16.92 £ 27.11 0.35
D 3.05 £ 205 9.84 + 4.56 13.52 =+ 407 0.35
p value® 0.58 0.30 0.54

Values are Mean = SEM

B: Before nutrition therapy, A: After nutrition therapy, D: After nutrition therapy & simvastatin
p valuel): p value between apo Clil-Fok 1 polymorphism

p value2}; p value between nutrition therapy and simvastatin treatment
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(Table 4). 8% FAAY T 4% A3 Al TTAA
119.2 + 8.4mg/dL, TCelA 206.4 + 23.3mg/dL, CCelA
239.1 + 39.7mg/dLE CCeollA 7} 29t g8 &
TTollA 163.3 £ 46.2mg/dL. TCIA 162.6 £ 21 2mg/dL,
CColA} 203.8 & 24 9mg/dLE TTHAM F7ksidz, TC%
CColA FHislgct. o8 BEA8 F TTA 121.1 £ 22.1
mg/dL. TCel A 156.6 + 27.1mg/dL, CColA 207.0 £ 34
Tmg/dL=E vFehtot,

YZF FZU2HE vEE AY AF Al TTA 244.3
+ 19.4mg/dL, TCA 239.8 + 6.7mg/dL. CClA 256.7
+ 7.5mg/dLE Velton] d%xg Foli= TTM 232.3
+ 18.5mg/dL, TCIM 233.6 + 11.6mg/dL, CCollA 239.8
+ 12.9mg/dLeolglth. o WEXE Fele TToIA 223.0
+ 18.0mg/dL, TCoIA 212.9 + 12.6mg/dL, CColA 226.4
+ 15.5mg/dLE CColld] 7% 3A zAaste o2 3§ 7
g 3% g3 239220 s fo4eg gasint
{(p=0.02).

8% HDL-C ¥5% 4% 212 Aol TTellA 54.5 £ 8.
1mg/dL, TC1A 41.3 + 3.1mg/dL, CColA 40.2 + 3.2
mg/dLZ TTelA 7 =4t JSX=E F TTellA 55.1
+ 10.9mg/dL. TColAl 43.2 + 3.7mg/dL, CCeollA 41.8
+ 3 1mg/dLE vElon, of2 WaX5 F TTelA 62.7
+ 7 .6mg/dL, TCIA 50.3 + 6.8mg/dL. CCAlA 50.8
5.9mg/dLE CColA 71 24 S7H8dT).

EZ LDLC =& A8 A= Alell TTelA 165.9 + 15.
6mg/dL, TCOlA 155.4 - 8. 9mg/dL, CCoIA 168.6 + 7.
omg/dLE el F9E F TTAA 1445 £ 20.2
mg/dL, TCNA 157.8 + 10.2mg/dL, CCAlA 161.2 + 11.
Img/dL oM, o8 HEAE F TTeEA 136.1 + 19.9mg/
dL. TCelA 131.3 + 10.1mg/dL. CCelA 134.1 £ 15.7
mg/dLZ CCollA 713 A iste] <42 HE Ag &
LDL-C ¥ 57} $239 748 vk (p = 0.02).

Apo B/A-T w] &2 23 AF Ao TTAA 0.69 = 0.
03. TCAIAM 0,75 + 0.04, CCAlA 0.85 + 0.08% CCellA
71 A4 veldoh d9gRg F TTolA 0.65 £ 0.05, TC
oA} 0.76 = 0.03, CCollA 0.76 = 0.05% jepton] oF&
B33 & TToAM 051+ 0.07. TCAA 0.59 £ 0.06.
CCAA 0.73 = 0.075 A3

HE 3RA2H?2 e A% A7 Ao} TTelA 9.8
+ 1.0umol/L, TCIA 11.0 = 0.9umol/L, CCAlA 11.7
+ I.1lumol/LE CColA 77 EA Jehgoh dUXE ¥
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Fig. 2. Changes of blood total cholesterol(TG), LDL-, HDL-cholesterol,
and atherogenic index(Al) after simvastatin treatment with nutrition
therapy classified by apo Clll-Fok | polymorphism.

TTolA 10.6 + 1.9umol/L, TCA 10.5 + 0.7umol/L.,
CColA 12.7 = 0.9umol/LE TT¢} CCellA Z7pebadat.
TCAl A 725t oFE HEXRE F TTAA 76 £ 0.5
umol/L, TCel4 10.4 + 0.8umol/L. CCA 11.6 + 0.8
umol/LEZ Al Tl #1291 AjolE Hgon TTHA
7h A AU

Al 4% A2 Aol TTAA 3.7 + 1.0, TCelA 5.3 =
0.5, CClA 6.0 + 0.5% CCoA 71 A vl 4
G Z F TTolA 3.9+ 1.2, TCNA 4.8 + 0.4, CColA
5.1+ 4.62.2 CCAAM 713 2A At o4& HE4
F 3 TTelA 2.7+ 0.8, TCAA 3.8 £ 06, CClA 4.1
+ 0.7 CCollA 714 ZLA 3Hastdrt.

Coronary risk factore= 2% A& Ale] TTolA 5.7 &
24, TCAA 216+ 6.0, CCAA 226 + 582 CColAM
44 A Jebdoh g4 E & TToM 4.8 + 2.2, TCH
A 143 + 5.0, CCAA 16.9 + 2.72 TCAA 71 A
nasigon o2 WEAE F TTHA 3.1+ 2.1, TCH

‘2 9.8+ 4.6, CCA 13.5 + 4.12 YebrHFig. 2).
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Ao M Hakadel A& AF FTeliHE $E7 Y
9] e 8~15%. JEHAA FEAL] H$= 3~12%
7t A&EAe. Waldon $79 dolAe 2 E4£8E



HF At Al 6012 E<t step [ dietE AAele) A=k
Zel2HE AAE 42028 . 8% LDL-ZHU2HE
o] ZA FHAastEct BT Y F RGN A HAF AAba
WHe s 35 04559 Fte] A= a, WuE
A7t AP

2 Ao g nAEE WA Y dudd dHEE
A AlapA] R 1878, 1keald o, AW A3 2R 19939
FRGE ZAPIA BV RS fARE 559 40.1g8 4
el YA £=7, ZHAHE HHE 182.Tmgoldl e
9, o] NCEP9 step I dieteld #AFstzn 9= 200
mg ot & FAAC dFAEE T ADF, A2
28E, AXAPY AHE fr=st Agag WAz 2
1, BF FA4Ae] 15.6%, T2 2B 5.2%, LDL-
FH£HE0] 3.8% TAsMH R, HDL-ZY A8 82 43%
F7Hakc}. ol Galvan 599 97 2dd%e Hmsled B
e o 4924y Zagd FAslYgoY, LDL-Zx
HE9 #4882 n|dshA Jeldth. LDL-Ed2HE 9]
747} olg@A v|okg £F0 2 JER o] f-= thE Ao
Hla|® B odgte] By A Al I AW 3 FHadE
A k] Byl vlol FER R E3r) v vehd A
o2 Algdrt.

Apo CIII¢ A2 85 $4A%e] =9 #3o] g
om0 L4 Ho|F 2 dF TAAT Al L 1]
A 3 FAANEEE U= @l Apo CHIS 5%
7} F7FtE VLDLE tiAbge] Yolx|3r chylomicron
remnant®] AA-&o] sopdA 1 FAAEHF ol LS
Ao oy ot Msp 1 AlELE T 4
A Mol TTY TCoA HF FHAY F=7b =4
UeEhe, Fok | Mg+ 3918 4 gl Held CC
AM FF FHAE =/ A vehs Aoz delH
k. & A7AI ape CII9 ®eldEel TTe} TColA]
CCel vl8] AW =7t w4 e} ofE gr2og
AR 23E B R

A4 diabel U E] F-EE apo CHI 12 Wele
U5 A Y e ohyat YR8 o Fajo
T e vl 9 F) 98l apo Clll-Msp 19 &
4391 CCoAlAM Erh ZA) Yehd & HoldRl TTelA
&l o3 Aat THo] Ertedt Aol whe] A4y
CCollMe Aedd o Agt 2d3H4o| 7Hsdozi 8
F AN =9 Astell ZA 7]o§ Ao E AlsE

3 AT AENAR] homocysteines) §71e
8 g EAIZIEA A9 E2E A7 2 A
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7t olg BAdle A €% WAMEs dehgo=s
Frsle] ofEnl tiHMER A ® ol 4lskA A
B4 FAFEM SAR Y @58 doFAE B o
T4 8% homocysteine2} =+ apo CIII Msp I-TT
¢} TCAlAl 28] apo CIII Fok I-TC 2 CColA =4
Ebt T atherogenic index®} coronary risk factor Al
apo CIII Msp [FTTe} TColM z2#]3 ape CIII Fok I-
TC 2 CCollA 24 velY, apo CIII promoters] Bo}d
oA 2ABFe] HE=st 9 & A& sk

o W8 A5 F apo ClII-Msp 12] TT} apo Clil-
Fok I¢] CCollA4] LDL-Zd2HE 72147 7b% 24 vhed
ser, HDL-Ea2HE 371 7 A Jehdr. <
= HMG Co A reductase= &l 23 29lals} go
2H g8Asise] A ES dsted daede &3
7+ apo ClII-Msp 19 T'T, apo ClII-Fok 12] CCllA
e}el2 2 gimvastatin ¢FE°l HMG Co A reductasesd
o] AAdA sHold 27E Yehyr] o LDL-F# =
2o 4l HDL-Za2H 39 271 aast 7+
AA e glojet At E L

2% o A2

B A7 AE aAEE5 8 o= apo ClII #34
Zh ool M) fgagsl o HEAEE o]l 2 &
12 At ohg3) 28 Z23E I

1)t & 43 B A3 58.2449eH. g 4
3 A F& 2F2 168.6cmet 66.TkgolRm, oAde) A
3 AFL 22 155.9emst 59.2kgol Lt

2) 2AEF FAIM FHAEE FEF FEY A
% 2 E0 AR PAAMA "FE A Tl A4
Q1 d &g u3ivh

3) Apo CIII #+#z} t8Ale] o} U8 & d5 5
A F57} apo ClII-Msp 19) ¥el&<l TTS TCelA
=A JElteY, apo CHI-Fok 19 ¥e|ggl CCAA %
Al VEREr, 5§ Al®} coronary risk factor’= apo CIII-
Msp 19 TT$} TColAM A vepste™, apo CllFFok 12]
TCet CCoAlAt =4 vertt F¥AR F apo CllI-Msp |
o] CCAllA 8F S4ATo] 71 Wol sty o, ofE
HE 3F F apo CIII-Msp I8 TT# apo CIH-Fok 19
CCollM LDL-Za 26 80] 71 A gadtden, HDL-
| 2H &l ZA F5A0
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