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ABSTRACT

The purpose of this research was to examine the relationship between the plasma LDL particle size and blood lipid
profile, dietary factors and anthropometric values (body mass index, waist circumference and waist/hip ratio). The sub-
Jjects were 173 adults aged 23 to 81 years, selected from the Outpatient Clinic and Cardiovascular Department of the
Seoul Municipal Hospital. Dietary data were obtained using a 3-day food record and analyzed using Korean and US
nutrient databases. The subjects were divided into three groups by LDL particle size : type A (large buoyant LDL, >25.5
nm, n=96), type I (Intermediate LDL, 25.2 < - < 25.5 nm, n=18), and type B (small dense LDL, <25.2 nm, n=59)
groups. The type B group had higher age, waist circumference, and waist/hip ratio (WHR) than the type A and type I
groups. Serum concentration of triglyceride, Apo B, LDL/HDL cholesterol ratio and atherogenic index were significantly
higher in the type B group as compared to those in the other two groups. HDL cholesterot level and Apo A-I/Apo B ratio
were significantly lower in the type B group than the other two groups. The plasma LDL particle size was highly corre-
lated with triglyceride (r=-0.450), Apo B (r=-0.402) and HDL cholesterol (r=0.418). However, there was no corre-
lation between plasma LDL particle size and dietary intakes. This study showed that small dense LDL was an important
biochemical risk factor that was associated with other risk factors. (Korean J Community Nutrition 9(1) : 58 ~65, 2004)
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Ockne & Ockne 1992; NCEP 2001). o]&{&t uHdE|siAd
A3E ofdstal MAsE) EiMe AT dEdE ANg
ojuf AlgerAle) Al FEE B AW a9Hog
iy, A% oAE g & Fholl= 70|
443 oo

WHeAge] RAEE & velllTE AAASZ A
Z, B]7% (body mass index: BMI), Ax]8}, 3elEd, 3
gl ol E8n] & (waist/hip ratio: WHR) §& F=2 AR
3}t )tk (Denke 5 1993; Han 5 1996; Diehr = 1998;
Galanis 5 1998). ol diA|Hog WtsAge] 93
QA2 A7) vk ARE 5] % AREZA
ol ¥F A A AR AW L AXNTFoEZN AT
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A5 AEY el IS BT Qt} 53] AR
QA HIRERS] Asa BRuiRke] 212 FelEd el WHR
9 7k dF A A4S WA BFeHEEe] 9
L5 fYHoE ol WEos JPAvkn HIHG
o} (Denke 5 1993; Hsieh & Yoshinaga 1995).

2= AU =X (low density lipoprotein: LDL)
FHAHEY WFeHAR FAA Bt A7) Bids}
A REE] w2t A8 F Hg YA diide=A LDL
Fe2HEl tig #ido] ebAl L QIHINCEP 2001). &
3] LDL FeAHE2 8 ddl ofxA g B(apoli-
poprotein B: Apo B) & U EX| g (high density lipo-
protein: HDL) F#AHE2] 8 @Al ofxA| gy
A-1 (apolipoprotein A—I: Apo A-I)< #AEWA3LS
A&t 1 AEE gebshed lojA $& Awrt "k
(Reinhart 5 1990; Rader 5 2003). &3t S71d g%
LDL EuU2HE2 LDL Ak A71¢] v} a3 Eads
o X 9d3ko] tk=rky W1 YrH(Austin 5 1990).
LDL ZHAHES] 8% v5& oM 495e £59
7 Relx] ko2 LDL 84 & U HlYE FRE §
& AAHE X6 g3l P rHWoollett & Dietschy
1994). oleigt el ol Yol EAllsh= LDL YAk=
v, 27] 9@ 7348l thedst #igo] dojuiA "ot
(Musliner & Krauss 1988). LDL& &t=271) we} &
o3 2579 G R v 4 e, 2717 Fn
A%7F 2 LDL (small dense LDL) ¥ #7}7} a1 U=
7} 22 LDL (large buoyant LDL)°] Qlt}, 1 & =377}
z3 Ysrt & LDLS WdeHdse] Aisg 7M1
g1z RuHoix]3 vk (Krauss & Burke 1982; Austin
S 1994). 1 71-el| disiA= BEsHA $ARE A, 27
7} #Z3 4d%7} & LDLS XA #Akslel] digh 91757} o
Zrkska, B4, 2717 23 WEs} e DLy S
< T3] 47] Wil @aulltolls] AEME (foam cell))
£ #43t B (plaque) & 2eHEH7) 499, IR
A7)17} &3 W57} 2 LDLE % FAA93 Apo B9
T 4] Aa#AE, HDL Fa2HE3 Apo A-13H &
9] AATAE BT dlidd TdEHAs AHIAZ
HuElejx) 1 gtk (Campos 5 1992; Slyper 1994). A+
X A AEgAT| st HAG7] olF A9 ¥F
FHAHE vTrt 53] F7kke W WtsHA e
A¥o] A && AL 4] 79 LDL 717} @Adell 1
& g4 27) gEQ Aoz LHATMRFITRG 1982;
Nikkila 5 1996; Lamarche 5 1997).
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ek E AFeMe A $WiE tdeE LDL o
o] F7i8t WIS A AHIAE A}
st} it WA FA e o] Iz ¢

it AFHE RS
AL E A Y LS v)& P/M/S), TEAHE
AHF A AR 55 B8] 98 3Uze o) 7]
g HE o]&slod Ao] AHHE AR (Kris—Ether-
ton & 1988; Hopkins 1992; Howell 5 1997; Nicolosi
s 2001), ¥]3RS Akeh= 1edt AlA) AlE A EE 54
sigion, 8% A 9 ofxx|hil e RN} o1& &
& WEEHARS A 2 /AT § Qe SHE AEE
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1. ZNTYAL

o AR 19989 197 48711 Aeel = T8
49 £37] W Y FF7RIGAIE o gt 34 F
2041 oY) Aol 17392 diez AAERlth 8%
LDL d#e] #2718 71% 22 LDL =717} 25.5 nm ©1%
£ type A (large buoyant LDL)ol&}m &giq, 25.2
nm ©]3FE type B (small dense LDL)¢)2kx 31501,
1 E7HE type IF-(intermediate LDL) 2.2 7 9)8}3ic}
(Austin 5 1988). sgudate2 21, 73 A8, g
9 Weou HIZo| SHAIE A7 E&% B0l gl
AlES dido g st

2. Ay

ZARER] cla) 8, 93 e 2Aeka, A2 @ B
o 8% o, 7% 2F R4Y $7Y, FAolrsh W)
AT Y FAY W Y F 0GE =

3. MNYIE, §AY R EY 5T

ZARW AR A S &38te] HTEE [body mass
index: BMI (kg/m?) = weight (kg)/height (m%)]& A
shaith w3k BXunk] A g sEEd e dHelsd s
Z743}o] v]& (waist/hip ratio: WHR)S AAkaiict. #7)
A -2 (bicelectrical impedance analysis, SelcoA},
GIF—-891, A¢-Ed|d) & o] g3std AAEE FA33ch
e ZAARLE 2Rt gk ARl A H &
R ZFSAPE BF 8 QAR 57 L ool ¥
& 3l3ict.
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1) 2 43 X 2

12717k o1 35S s Aol EDTA
2le JFAZAF7IE ol43lo] 5 ml l Asisich
g A2 3000 rpmoflA 2023 SR & F ofEA
@ LDL |lAke] 3718 S48 A% Algs AAd
&F o]gslo] F5 WA o £48 97kx 70T
YEzelM Rasiglt & iiﬂ*ﬂl% /A%, HDL &
d2E g2 SHE 98 479 A4S SST Alguel ¢
o d3& FE & £4 o]tk

2) 943 N 2o

ARg-3F8H2-41719) Hitachi 747 (Hitachi, Japan) & ©]4
slo] FZHAEHEE cholesterol oxidase EAHOZR, &
3742 glycerophosphate oxidase &AW &, HDL-
Ze2HE A‘ZS,L‘@_E 2¥zy Z41%ick LDL—Z4
AHEL2 FAR|Ho]l 400 mg/dl ol3k] %ol Friede-
0] 43} ﬁ]*PO}“E‘r(Fnedewald

D

A
i

N
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Total Cholesterol — HDL-cholesterol
HDL-cholesterol

Atherogenic Index =

3) ¥%

Yzl Apo A-1 Y Apo B &2 immunoturbident
assay (Sigma diagnostics kit) W& o] &-8te] =431
o} EEEE ERFEAE o83k 340 nmelA S5}
o AT

4) LDL &A1y 37| 5% R 2o

g3l LDL &k @715 A7) A8 3~16% non—de-
naturing gradient gel electrophoresis ¥Ha& A3
SH(Krauss & Burke 1982; Nichols & 1986). 3~16%
gradient gel (Sigma, St. Louis MO, USA) -2 Gradient
maker (Bio—Rad) & AME3lY] e § 17|9%-S AA s}
St} 9Fo] Byt gel2 Coomassie Blue R—250 £4¢
2 2087 9A8kE 10% methanol®} 10% acetic acid
Ao R 12A3F o BAAIL F AZAA B4 AR
19 (Bollag 5 1996). ¥4 Bio—Profil" Image An-
alysis software (Vilber Lourmat Co.) % Bio—~ID V.97
software®} Bio—CAPT V.97 Computer Configuration
& o83l HAEit EFEAEA Ve 4 e 4
N FEENA S E3E-(HMW Native kit, Amerciam

O A|CitH A7

= o

1972).

Phamacia Biotech, Sweden; thyroglobulin 17 nm, ferri-
tin 12.2 nm, catalase 10.44 nm, lactate dehydrogenase
8.16 nm) &} 28 nm9 polystyrene latex particle (Duke
Scientific Corp.) & AHE-8FITh
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ZAN A A 3U7HFFE 24 T 1Y) AFE &
£ &S 71538M sh= 4)o] 7189 (food record) & ©l
£3lo 2o] HF ZALE AAEITE 53] el ot
% gekd & Qe 7189 ERE S 24l o)
BAMo] HIdslEE sigiv) AERE vk & A Alo] 7]
Z UE-E tRA ERlste] o|27E JUrtE AEd)
ek

FF7F BAE 98 AFYY7E (nutrient database) E
TF=37] fsle] = G 72k /M (2000) = 71
2 G%S v FES 1970 JUae] e ARSI, A
HAF S8 SRR (Lee 5 1995) 2F USDA (1998) 9
2 19k o] wlElo g ook AFek

1a e
S\t X]”o"'?_ﬂ AR PM/S AFHEE F8isith
6. 1 N9

£ ZA} A8 SPSS 10.0 (SPSS Inc, Chicago, IL) &
o) g3t} BBtk 7} £ 9 F#F XF BAE 74]
Abslgion p < 0.05 F£FoA GLM—Duncan AR
of ol z+ AP k] FelxbE PR 4 AL
S Ao)o] AAAAE dolr 7] 98] Pearson’s correla-
tion coefficientE a3t}

2 g 0y

1. ZNOIYRY] it E4 ]

B zAbl 27k giadrtel o= @/t 909, o3&} 833
o1, ZANYRE LDL &+ =171e] wet vhie A3,
type AT-Z 969, type [ 189, type BT 5990]
Row, 7+ 7o Ao wE B3I ol SItHTa
ble 1). Type AT Hd AH2 47.05 £ 12.5641%,
type BT(53.57 = 10.654) ol vla) H-JF o8 ¥ A
& 2 5 9123 type IF(51.69 £ 15.564) ] H]siA] &
< AFS Bk ol Ul e Qs #sRad
o] A=t A58 218 LDL Y=k 327171 #eiR)e
A AWAZ F e A7 Eh(Williams & Krauss
1997). 3% 43& 4FFH FAAe] A7 §9%, 13
T FF SFHEME Al T2l FvId Jo)7} UdTh



2. TATHYAS] HIPE {3 MAHSA HW
AR AAAZAE BT A3, A AFel

A Al T FraEQl Al 7h WA 9kgttH(Table 2).

E5k vnke] Ak 2 %Q) BMIS} AAHANME Al F3ke] #
oAl o]zt AL, type AT(BMI 24.22 £ 3.33; Al
A5 28.32 + 10.68%)°] type [7(25.19 + 3.86; 33.01
+ 10.62%) 3 type Bi+(25.61 * 3.13; 30.82 = 8.77%)
Bep ob7h whe Ak Holtk a2uh BRuNEE g
8] Mg 4= Sl xSl S sl WHRS 73, 52
EF o)M= type AT 81.85 + 19.70 cmZ type Bt
(90.82 £ 8.08 cm) ol H]3l| A2 Wk type [T
(89.10 * 9.84 cm)oll v]3l @& HAFFE B o™, WHR
M= type AT(0.87 = 0.07)°] T2 F Z(type BF

Table 1. General characteristics of the subjects”

Type AY Type I* Type B”

Number 96 18 59
Sex

Male 48 9 33

Female 48 9 26
Age (yn™? 47.05 + 12.56° 51.69 + 15.56° 53.57 + 10.65°
Alcohol 3198 + 5573 3688 + 59.00 3262 + 47.29

consumption
Smoker (n) 32 6 18
Smoking” 20.37 £ 16.97 22.46 + 2059 20.11 + 9.53
Exercise” 107+ 183 100+ 233 1290+ 206

- 1) Mean + 3D, Values in a row without a common superscript
are significantly different (p <0.05)
2) *+: p<0.01
3) Type A group was defined by LDL particle size >25.5 nm
4) Type | group was defined by 25.2 nm < LDL pariicle size <
256.5nm
5) Type B group was defined by LDL particle size <25.2 nm
6) Alcohol consumption is expressed as g/day
7) Smoking is expressed as number of pack/year in smokers
8) Exercise is expressed as weekly frequency of exercise

Table 2. Anthropometric measurements of the subjects”

M7 - RYs - PAS - AT - A3 - 61
0.91 + 0.05; type IT 0.91 £ 0.07)¢ll H]&] FYFo=
W2 s 7 ol T Atellael Zol AAARI 1
Rinch B3nigto] LDL 47H) 2719 vl #do] AS+
Bojf Zog By Ui kel F717h LDL YAk
A7g HEAA WlsuAse JIEE F7ME 7 A
+2 HoF= AAYcH(Hsieh & Yoshinaga 1995; Han
5 1996; Lemieux = 1999; Lemieux % 2000).

3. 83 N st % @Y b

B dA7E ZARMALE LDL &k A7)dl et A #
°2 o] #4890 B2 type Awe] LDL Ak B¢
A71E 26.38 £ 0.77 nm, type 172 25.35 + 0.09 nm,
type B 24.40 £ 0.57 nmZ FejH oz 243159k
(Table 3). 8% FFYLHE TToNe Al & 2F 79
A3l Ao)7} gl ok, F FA4AYelA= LDL 4=k A
717} At 5E oA o Frlelgivh(type AT 109.27
+ 61.76 mg/dl; type Ii+ 174.40 £ 114.42 mg/dl; type
B 199.14 + 133.20 mg/dD). o] LDL 4x}e] 7717}
7 FFU2EE 29 AHgle] AT Aol
e, FAA o] Frtet o W& AdEE Thojla A4
& Elz2 LDL ZH2HE] 5719 94 ¥3E =
3 H= 7oF HAY(Austin 5 1988; Grundy &
Vega 1992; Lamarche % 1997).

LDL ZY2HES Al T F4R] zlo| & Holx] &
gtout, LDLY Aol 5 gzl Apo B LDL
Al A717% FoHAFE FoH o2 FrFeith(type A
T 60.34 = 19.19 mg/dl; type I~ 74.53 £ 23.45 mg/d;
type BT 81.19 + 23.43 mg/dl). Apo B¥ LDL A%
s At Fellz AP A D] xte] Faks v
2= wzeld], Apo B2l $7K= LDLY #HJAAE /&

Type A Type I Type B”

(n = 96) (n = 18) (n = 59)
Height (cm) 161.79 + 9.00 160.06 = 9.33 161.36 + 8.57
Weight (kg) 63.39 £ 995 63.89 = 7.68 66.54 £ 9.66
BMI (kg/m?)® 2422 + 333 2519 = 3.86 2561 £ 3.13
Body fat (%) 28.32 = 10.68 33.01 £ 10.62 30.82 = 877
Waist circumference (cm) ™ 81.85 + 19.70° 89.10 £ 9.84% 90.82 + 8,08°
Hip circumference (cm) 93.51 = 20.43 97.78 £ 6.67 99.49 + 6.44
WHR™” 0.87 £ 0.07° 091 + 0.07° 0.91 + 0.05°

1) Mean * SD. Values in a row without a common superscript are significantly different (p<0.05)

2) ==+ p <0,001
3) Type A group was defined by LDL particle size > 25.5 nm

4) Type | group was defined by 25.2 nm < LDL particle size < 25.5nm

5} Type B group was defined by LDL parficle size <25.2 nm
6) BMI (body mass index) = Weight (kg)/ (Height, m)’
7) WHR: waist fo hip ratio
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Table 3. Serum lipid profiles of the subjects”

Type AY Type I* Type 8%

(n = 96) (n=18) (n = 59)
LDL particle size (nm)™™*? 26.38 = 0.77° 2535+ 0.09° 2440+ 057°
Total cholesterol (mg/dh 220.55 x 49.12 23422 + 53.33 23537 + 42.80
Triglyceride (mg/dh™™" 109.27 + 61.76° 174.40 + 114.42° 199.14 + 133.20°
LDL-C (mg/dh® 130.29 + 43.67 138.14 + 38.90 142.80 = 34.56
HDL-C (mg/dh ™" 62.60 + 13.72° 4867 +  9.55° 50.14 = 10.79°
LDL-C/HDL-C ratic™™ 221 = 094° 293+ 074° 293+ 0.79°
Atherogenic index™™"® 259 + 1.08° 363+ 1.05° 373+ 1.01°
Apo Al (mg/dh 141.97 + 13.27 13599 + 12,49 139.87 = 1559
Apo B (mg/d) ™ 60.34 + 19.19° 7453 & 23.45° 81.19 = 23.43°
Apo A-/Apo Bratio™* 267 + 1.28° 202+ 054 189+  056°
SBP (mmHg)® 134,22 + 25.20 130.56 + 38.46 140.68 =+ 27.06
DBP (mmHg)'"” 88.88 = 12.95 84.72 = 22.26 90.71 £ 15.14

1) Mean = SD. Values in a row without a common superscript are significantly different (p<0.05)

2) #+x: p <0.001
3) Type A group was defined by LDL particle size > 25.5 nm

4) Type | group was defined by 25.2 nm < LDL particle size < 26.5nm

5) Type B group was defined by LDL particle size <252 nm
6) LDL-C: Low density lipoprotein-cholesterol
7) HDL-C: High density lipoprotein-cholesterol

8) Atherogenic index = (Total cholesterol - HDL-cholesterol) /HDL-cholesterol

@) SBP: Systolic blood pressure
10) DBP: Diastolic blood pressure

&4t LDLO) #3)ell FQ3HA #oishs LDL 849 1
A& Holeix LDLY ¥ E A AAok sttt(Rein-
hart 5 1990). =% LDLY] A7} ZopdaS & 55
9] LDL E#AEZeA Apo Bs} Ags LDLE 9=k
47t v F7kebA §2 2, LDL SdAHE 35120 Apo
B F% AL IIFAAE f¥eller 3717t &
< LDL 9] F7F AR ERIF = Q= Wol
€k

Wgadge) e FAaNTIE d5UAR HDL &
HAAHEL type AT(62.60 + 13.72 mg/dD) ©] type I
(48.67 £ 9.55 mg/dl) ¥ type B¥(50.14 = 10.79 mg/
d) 2ok Fo802 A vEReH, LDL-C/HDL—C H

&3 FA7st SAXEE type ATOl 47 2.21 £ 094,

2.59 + 1.08ZA] type I74(2.93 + 0.74; 3.63 £ 1.05)
7 type B#(2.93 + 0.79; 3.73 + 1.01) Bt} {2317
oA Vebdty. 38 Apo A—1/Apo B9 B]&2 type AT
(2.67 + 1.28) Bt} type I¥(2.02 £ 0.54) % type BT
(1.89 = 0.56) A FAog A Vehdrh oj:= %
A4 72te] 5% ¥ olyg} LDL/HDL ¥ AEE9 B]&
7 FUA} 9¥AHE, Apo A—1/Apo B ulgo] #FE
wAge) WS &5 ¢ Qe F AEIZ AME 5 A
), LDL 943ke) 27195 ##o] -8 RoFE 4%
PchRader 5 2003). 7%7] ¥ o|&7] 42 Al &
2kl #2AQl o)z} ATh

4, ZNTQIYRY L2 HAT 2N

Type AT% A BADT o=} Foka A3l
Al 7 T340 2107 GlItH(Table 4). gkl o}
& A AFules Bl A 7 BT 593 Afol7t ¢lol
I, 20% vt R sk A= vt AWl HnlEo]
aksst o7 ZAEITHype AT 19.0 + 6.5%; type
T 18.3 £ 7.2%; type BT 18.5  6.3%). ol2i%t A&
< Ak 9 ZHAHE AT vdEo] Gl e
SFA, MUFA, PUFA Ai3ng 2 ZHAEHE J3AZ0A
S A F3H fAFHRA Alel7t ik zevt ARA AR
P/M/S®]¥& type AT type I, type BFelA] 242} 1.23/
1.21/1, 1.05/1.11/1, 1.48/1.23/1% type BF°] type I
TEUY AT %913 type ATHTE 2 TS B
Rom, 3 IFFUNAEAE o R FARE 0.79/1.15/
19 Blajx % PUFASF MUFA 437} 25 =4 vebdot
Kim 5 1997). ©] #E2 =20 FUAZ(2000) oA
A8k 1/1.0~1.5/1) ¥i3] PUFAS] A3 slgo] tha
F2 A07 Ko, F 4ol thdt PUFAS] AFu]&o]
ok 5% HWH 7179 10% Bk 4 @2 o]} &=
32 A7 Aue} o) A Fo IFF duvt 59
73 23t 9 EX35} At AH 8l&g 27k LDL ¢
A2} A7)l FaE A Kk 2R BuEHARI-
velless B 2003). 2529 244, 2% JER U &
Arsh wlel Y] AFgelE A T F9A zjo)rt

—
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Table 4. Dietary intakes of macronutrients and fatty acids, cho-lesterol and P/M/S ratios of the subjects

n2

1A

4% - A3 - HHw) - 63

o

Type A” Type I” Type B

(n = 96) (n=18) (n = 59)
Energy 1854.8 + 580.1 1799.3 + 5722 1811.8 + 4719
Carbohydrate (g) 2786 + 857 2844 * 930 2750 + 714
% energy”’ 612 + 100 642 + 92 613 = 79
Protein (g) 719 £ 260 670 = 255 732 * 246
% energy 155 + 33 147 £ 29 160 £ 3.1
Fat (g) 407 + 218 379 = 200 383 + 188
% energy 190 £ 65 183 = 7.2 185 = 63
Crude fiber (g) 733+ 359 668+ 378 706+ 323
Ca (mg) 5544 + 2955 521.1 + 2732 601.8 + 269.3
Fe (mgQ) 1418 =+ 641 1450+ 875 1616+ 755
Na (mg) 66709 + 3262.8 6796.0 * 2685.1 7139.5 =+ 3358.1
Vitamin A (RE.) 3840 *+ 269.5 507.8 + 408.6 6264 + 8837
Vitamin C (mg) 121 + 1564 1082 + 548 102.8 +  89.2
Tocopherol (mg) 1596 + 5515 8.85 5.36 10.66 * 7.48
SFA (%)% 490+ 232 521+ 269 447 + 225
MUFA (%)” 577+ 259 577+ 3.9 537+ 251
PUFA (%)™ 5112 2.28 450 1,70 547+ 208

P/M/S ratio™™" 1.23%/1.21%°/1 1.08°/1.11°/1 1.48°/1.23°/1
Cholesterol (mg) 2112 = 177.8 1740 + 1289 1525 + 100.3

1) Mean + SD. Values in a row without a common superscript are significantly different (p <0.05)

2) Dietary data were obtained using a 3-day food record
3) »:p<0.05
4) Type A group was defined by LDL particle size > 25.5 nm

5) Type | group was defined by 25.2 nm < LDL particle size < 25.5 nm

6) Type B group was defined by LDL parficle size <25.2 nm

7) % energy: (carbohydrate, protein intake x 4 kecal: fat x @ kcal) /total energy (kcal)

8) SFA: saturated fatty acids

@) MUFA: monounsaturated fatty acids

10) PUFA: polyunsaturated fatty acids
1) P/M/S ratio: PUFA/MUFA/SFA ratio

A3det.

Archer 5(2003)8 A7l w2 AW, n8rsE
AAH G| e A AFH HE 25.8% ©5dE AF
Hl-& 58.3%) & s A%st @A 5 2717 £ LDLE
7H Folle A 1A HARE §F B9 vlsl LDL
d7re F717F e RASe] A8 S S e
oPJA|Wt ZolEQitiy Baklel ehvt LDL ¢JAke] 3
717} 2 9] B9 AR 2AF LDL 3719 43S )
22| koo, ARG AALZ FHAL] TAE B T
A& LDL &k 2719 7H47t JehA] gttt 2 A7 o)
AAEY AWAAF B1g2 BFE F 187%= 35 AU
o] |H A H]8l 18.0% (Ministry of Health & Social
Welfare 2002) ¢ 8]x8 5ol 9 A9} v e o

AR, TR AALR s B 4 Qo wEb dgk
Hoz AR AL RS 7HR]= §5 ARAellAM LDL 9
AF 2719 GFE VAT 4] 2Aug Y 5414171 A
o B2 A77F Fedh, # AFelMe Ao] eQlute

EHHTH "% 23 5 50| % LDL 9=k A7)
O 71deks AoE Alggrh

5. @3 LDL &M 3o [AQIAIS I ARY Bl
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IAHEE Table 5 AX IR 8% LDL 4Ake] 27|+
45 492U = —0.450), LDL/HDL Ed2HE2] H]
E(r = -0.326). 8%} JBAEr = —-0.437), Apo
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Table 5. Correlation coefficient between LDL particle size and
lipid profiles, BMI and WHR

LDL particle size"” p-value
Triglyceride (mg/dh —0.450 <0.001
HDL-C (mg/dh® 0418 <0.001
LDL-C/HDL-C ratio -0.326 <0.001
Atherogenic index” —0.437 <0.001
Apo B (mg/dh -0.402 <0.001
Apo A-l/Apo B ratio 0.356 <0.001
BMI (kg/m?)* -0.193 00N
WHR” -0.240 0.002

1) This results were analyzed by Pearson’s correlation coefficient
2) HDL-C: How denisity lipoprotein-cholesterol

3) Atherogenic index = (Total cholesterol — HDL-cholesterol) /
HDL-cholesterol

4) BMI (body mass index) = Weight (kg)/(Height, m)®

5) WHR: waist to hip ratio

A egkeng, AFTRNARY AP F-YE Ho] A
% APt @5, P/M/S ¥l 5ol 8% LDL 944 A7)
T Bshs F2 At "4 TSk w2 A
A Al 9 EF LDL A 7] Ao7) Ho] 4HZFRE
o 2T A A AFAY Aol B 7|3k AL
2 Alggrt.

OOoF Ol
b

H
% X EE

Al ¥y 17398 dides €% LDL dake ans
71%#° % type AT (large buoyant LDL, > 25.5 nm),
type I (intermediate LDL, 25.2 <~< 25.5 nm), type
B (small dense LDL, < 25.2 nm) 2.2 thr 3, A4 A
Z, 3Y4z7te] Ao} 71 & o] gafo] ARk Ao HHE Y
% A7) JAAAE HHE A= v 2

D AA A F type ATl 969, type Iiro] 18%,
type B¥°] 5990l e, LDL Y=o 2717} & type
Bx9 FaadFe] & F ool vls) EUT

2) BMIS} A A 2712 72 A]1 o) 7} Rl on,
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5) 8% LDL 28] 7)1+ 8% 4948 = —0.450),
LDL/HDL Z¥AEE(r = —0.325), 3943} 48x%
(r = —0.437), Apo B (r = —0.402), WHR ( = ~0.240)
e F2 29 ABFAE BRoH, EF FAXYI} 7}
2 E2 29 ABEAE B3k 8% HDL FH2HEC
= 0.418) 3 Apo A—I/Apo B2 H]&(r = 0.356)& &3
LDL &) 2719 & 49 4aaAE 2ok zev
dZF LDL YAk 7719k o] HHZah= gEst Jadd
AE Bolx| At

B A7) AnE R, LDL 94A) 27171 g
AT7F 2 type Brode U2 F 7o) vid) Ao] d3=
o] Aol Qlleoy, BXu|EE JehfiE AA AES]7t
A VR, Ao g3de) 2 dF A %
FE Btk webs 37)7F Z3 45t & LDLo] #dF
WAge] fEdxety & = glon e fgelEn ¢
7 MZ FEFE FAM DB o1 Ao Algd o
o7 gakzulasiol walel o Aol LDL F7)of 2
HAQl FEE vlA = Ao Azl 4 LDL A7)9} A%
H O AF 2158 3l o]ak¥e® LDL 27|18 =
sk Ao] At sk o AUk A7 7€k

n|

o

i

[0

Archer WR, Lamarche B, St-Pierre AC, Mauger JF, Deriaz O, Landry N,
Louise C, Despres JP, Bergeron J, Couture P, Bergeron N (2003):
High carbohydrate and high monounsaturated fatty acid diets si-
milarly affect LDL electrophoretic characteristics in men who are
losing weight. J Nutr 133(10): 3124-3129

Austin MA, Breslow JL, Hennekens CH, Buring JE, Willett WC, Krauss
RM (1988): Low-density lipoprotein subclass patterns and risk of
myocardial infarction. J Am Med Assoc 260(13): 1917-1921

Austin MA, King MC, Vranizan KM, Krauss RM (1990): Atherogenic
lipoprotein phenotype. A proposed genetic marker for coronary
heart disease risk. Circulation 82(2): 495-506

Austin MA, Hokanson JE, Brunzell JD (1994): Characterization of low-
density lipoprotein subclasses: methodologic approaches and clini-
cal relevance. Curr Opin Lipidol 5(6): 395-403

Bollag DM, Rozychki MD, Edelstein SI (1996): Protein Methods.



Wiley-Liss Publisher, New York, pp.155-172

Campos H, Blijlevens E, McMamava JR, Ordovas JM, Posner BM, Wil-
son PW, Castelli WP, Schaefer EJ (1992): LDL particle size distri-
bution. Results from the Framingham Offspring Study. Arterioscler
Thromb Vasc Biol 12(12): 1410-1419

Denke MA, Sempos CT, Grundy SM (1993): Excess body weight: an
underrecognized contributor to high blood cholesterol levels in white
American men. Arch Intern Med 153(9): 1093-1103

Despres JP, Lemieux I, Dagenais GR, Cantin B, Lamarche B (2000):
HDL-cholesterol as a marker of coronary heart disease risk: the
Quebec cardiovascular study. Atherosclerosis 153 (2): 263-72

Diehr P, Bild DE, Harris TB, Duxbury A, Siscovick D, Rossi M (1998):
Body mass index and mortality in nonsmoking older adults: the
Cardiovascular Health Study. Am J Public Health 88 (4): 623-629

Friedewald WT, Levy Rl, Freidrickson DS (1972): Estimation of con-
centration of low density lipoprotein cholesterol in plasma, without
use of the preparative ultracentrifuge. Clin Chem 18 (6): 499-502

Galanis DJ, Harris T, Sharp DS, Petrovitch H (1998): Relative weight,
weight change, and risk of coronary heart disease in the Honolulu
Heart Program. Am J Epidemiol 147(4): 379-386

Grundy SM, Vega GL (1992): Two different views of the relationship of
hypertriglyceridemia to coronary heart disease. Implications for
treatment. Arch Intern Med 152(1):28-34

Han TS, van Leer EM, Seldell JC, Lean ME (1996): Waist circum-
ference as a screening tool for cardiovascular risk factors: evalua-
tion of receiver operating characteristics (ROC). Obes Res 4(6):
533-547

Hopkins PN (1992): Effects of dietary cholesterol on serum cholesterol:
a meta-analysis and review. Am J Clin Nutr 55(6): 1060-1070

Howell WH, McNamara DJ, Tosca MA, Smith BT, Gaines JA (1997):
Plasma lipid and lipoprotein responses to dietary fat and choles-
terol: a meta-analysis. Am J Clin Nutr 65 (6): 1747-1764

Hsieh SD, Yoshinaga H (1995): Abdominal fat distribution and coronary
heart disease risk factors in men-waist/height ratio as a simple and
useful predictor. Int J Obes Relat Metab Disord 19(8): 585-589

Kannel WB, McGee D, Gordon T (1976): A general cardiovascular risk
profile: the Framingham Study. Am J Cardiol 38(1): 46-51

Kim SY, Lee YC, Cho SY (1997): Nutrients and individual fatty acids
intake patterns in the coronary artery disease patients with different
degrees of stenosis. Korean J Nutrition 30(8): 976-986

Korean Nutritional Society (2000): Recommended Dietary Allowances
for Korean. 7th Revision, Korean Nutrition Society, Seoul

Krauss RM, Burke DJ (1982): Identification of multiple subclasses of
plasma low density lipoproteins in normal humans. J Lipid Res
23(1):97-104

Kris-Etherton PM, Krummel D, Russell ME, Dreon D, Mackey S,
Borchers J, Wood PD (1988): The effect of diet on plasma lipids,
lipoproteins, and coronary heart disease. J Am Diet Assoc 88(11):
1373-1400

Lamarche B, Tchernof A, Moorjani S, Cantin B, Dagenais GR, Lupien PJ,
Despres JP (1997): Small, dense low-density lipoprotein particles
as a predictor of the risk of ischemic heart disease in men. Pro-
spective results from the Quebec Cardiovascular Study. Circulation
95(1):69-75

Lee YC, Lee HJ, Oh KW (1995): Fatty acid composition of Korean
foods. Shin Kwang Publisher, Seoul

AR - A% - A% WAL Ao - 65

Lemieux I, Pascot A, Tchernof A, Bergeron J, Prud’homme D, Bouc-
hard C, Despres JP (1999): Visceral adipose tissue and low-density
lipoprotein particle size in middle-aged versus young men. Meta-
bolism 48(10): 1322-1327

Lemieux I, Pascot A, Couillard C, Lamarche B, Tchernof A, Almeras N,
Bergeron J, Gaudet D, Tremblay G, Prud’homme D, Nadeau A,
Despres JP (2000): Hypertriglyceridemic waist: A marker of the
atherogenic metabolic triad (hyperinsulinemia; hyperapolipoprotein
B; small, dense LDL) in men? Circulation 102(2): 179-184

Ministry of Health & Social Welfare (2000): In-depth analysis on 1998
National Health and Nutrition Survey-Nutrition survey-, Korea

Multiple Risk Factor Intervention Trial Research Group (1982): Multi-
ple risk factor intervention trial. Risk factor changes and mortality
results. J Am Med Assoc 248 (12): 1465-1477

Musliner TA, Krauss RM (1988): Lipoprotein subspecies and risk of
coronary disease. Clin Chem 34 (8B): B78-83

Executive summary of the third report of the National Cholesterol Edu-
cation Program (NCEP) expert panel on detection, evaluation, and
treatment of high blood cholesterol in adults (Adult Treatment Pa-
nel TTT) (2001). J Am Med Assoc 285(19): 2486-2497

Nichols AV, Krauss RM, Musliner TA (1986): Nondenaturing polyacry-
lamide gradient gel electrophoresis. Methods Enzymol 128: 417-431

Nicolosi RJ, Wilson TA, Lawton C, Handelman GJ (2001): Dietary ef-
fects on cardiovascular disease risk factors: beyond saturated fatty
acids and cholesterol. J Am Coll Nutr 20 (5 Suppl): 4215-427S

Nikkild M, Pitkijarvi T, Koivula T, Solakivi T, Lehtimiiki T, Laippala P,
Jokela H, Lehtomiki E, Seppi K, Sillanaukee P (1996): Women
have a larger and less atherogenic low density lipoprotein particle
size than men. Atherosclerosis 119(2): 181-190

Ockne IS, Ockne JK (1992): Prevention of coronary heart disease. Little,
Brown and Company, London

Rader DJ, Davidson MH, Caplan RJ, Pears JS (2003): Lipid and apo-
lipoprotein ratios: association with coronary artery disease and
effects of rosuvastatin compared with atorvastatin, pravastatin, and
simvastatin. Am J Cardiol 91 (5A): 20-23

Reinhart RA, Gani K, Arndt MR, Broste SK (1990): Apolipoprotein A-

I and B as predictors of angiographically defined coronary artery
disease. Arch Intern Med 150 (8): 1629-1633

Rivellese AA, Maffettone A, Vessby B, Uusitupa M, Hermansen K, Ber-
qlund L, Louheranta A, Meyer BJ, Riccardi G (2003): Effects of
dietary saturated, monounsaturated and n-3 fatty acids on fasting
lipoproteins, LDL size and post-prandial lipid metabolism in healthy
subjects. Atherosclerosis 167(1): 149-158

Slyper AH (1994): Low-density lipoprotein density and atherosclerosis.
Unraveling the connection. J Am Med Assoc 272 (4): 305-308

US Department of Agriculture, Agriculiural Research Service (1998):
USDA nutrient database for standard reference, release 12. Nu-
trient Data Laboratory Home Page http://www.nal.usda.gov/fnic/
foodcomp

Williams PT, Krauss RM (1997): Associations of age, adiposity, meno-
pause, and alcohol intake with low-density lipoprotein subclasses.
Arterioscler Thromb Vasc Biol 17(6): 1082-1090

Woollett LA, Dietschy JM (1994): Effect of long-chain fatty acids on
low-density-lipoprotein-cholesterol metabolism. Am J Clin Nutr
60 (6 suppl): 9915-996S



