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W=2 %7  (intima—medial  thickness, = =4

Holod (r=0.233, p<0.01), t}% oA 3HAEA A3} LDL JA+
Azl dEgEes T 5HEA dFdAxE 8 FAAY

(triglyceride, TG) %, 8% xd% X9 (high density
lipoprotein, HDL) FHXHE F%, AHoIATt (ZH2Fe] 3=-0.403,
p=<0.001; B=0.309, p=0.003; B=-0.219, p=0.016). INT &= <,
HOL Felz®ElE, LD FazeHE, 571 92 o¢r] st
EAA R Fogt FAAAE Bk (779 r=0.490, p<0.001;
r=-0.251, p<0.01; r=0.211, p<0.05; r=0.298, p<0.01; r=0.263,
p<0.01). IMT <} LDL A=7IE= |9 AdA#AAE BHAATH
FAGH SR FofstA= ATt (r=-0.172, p=0.075).
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3% polyacrylamide gel ¥} LipoPrint® system LDL subfractions
kit (Quantimetrix Co., Redondo Beach, CA, USA)& A}-&3}e] 7]
d5s  Algsisit. A=A ES 98] Liposure  system
(Quantimetrix Co., Redondo Beach, CA, USA)S Al&3&tt}. H&HS
?13ll  Artixscan 1100 scamner (Microtek Co., USA) <} iMac
personal computer (Apple Computer Inc., USA)Z 610nm ©f A
scan = A&}, scan $9|, electrophoretic mobility (Rf) <}
area under the curve (AUC) & NIH image program vs. 1.62 (US
National Institute of Health, USA)E o]&sto] AFHo=z T},

LDL o}&-2 Rf 7} 0 Q1 VLDL &3} Rf 7} 1.0 Q1 HDL & & A}o]ef A
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AAFEIEE, DL & Rf 0.32 oA Rf 0.64 o] 23 7 7§19 w2A
Bxged (29 1), zZHzke] Rf = 0.32, 0.38, 0.45, 0.51, 0.56,
0.60, 0.64 ©]At}. o]&2 Z+zF LDL 1 oA LDL 7 & A= AT},
LDL 1 ¥ LDL 2 ¥ LDL ¢¥A7} =31 LDL 3 oA LDL 7 & LDL YA7F
vt Zb ol sgets A e g wWAs Fskslar,
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2658 o]k, 2688 m|wto]lw type I, 2654 w®|Flo]H type B =

T,



F':—*‘
'.I
.":'-i""’".
o i
Hp —F D Ljie
1] — - 1 =
@ —_—
— B | S
[ == ———
i —— N
[ 1] 3 I Lsagm il
ELEY — :]
O —— ——
L B e B
B e e — {1
—___-—___-____ —_— = "
e —— ——— [ 11 |
— e — .
e 1
Fp —3 i
win T R e

29 1. LDL oF8H9 LipoPrint® system LDL subfractions kit

(Quantimetrix Co.)oll &3k F2 wWFH: polyacrylamide tube gel

a4 stse A=E HrEsr] A8 INT & A, & 108 W
1}
=



walDol A e FA7F Hal Ade Astar o] A} o=

Wk e S o] AAE Usde 7 owA wEEs A
Aol A-E AT el dF<Q Digimatic (Mitutoyo CD-15B,
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soll Adsto] EDTA F-&ardell @ttt AL F AEZS WA
e 20% DV 100mL &= FoiFu. AHId dhe T dEEs
SAstaL ot o] FAS ol&sho] kitt gt Tk

Kitt (rate constant for plasma glucose disappearance)
=0.693/t1/,><100 (%/min) *

vk Agsiers 54

12 Azeld FEuel A Ao 9, Cpeptide, &
2 g3 A4 B g9y Ad s SAAY. 9492 =9

Astg Ao ®  (Hitachi 7600-110, Hitachi, Tokyo, Japan), C-
peptide 9} 21EHL chemiluminescence assay (Immulite2000, DPC,
LA, CA, USMH=E Z}7} S48 th. I3td A= immunoturbidimetry &
o] &3} 11 (Cobas Integra 800, Roche, Mannheim, Germany), <%=
ZY ~HE AL (CHOD-PAP (cholesterol-esterase peroxidase -
phenolaminoantipyrin)¥<, TG =742 GPO-PAP (glycerol phosphate
oxidase-phenol aminoantipyrin)¥<, HDL Zd=HE S4S 93l

J
A

»
fol

WS o] &3ttt (Hitachi 7600-110, Hitachi, Tokyo,
Japan). LDL Z#~HE (LDL cholesterol, LDL-C)< Friedwald
A& o] &35t kgl

LDL 28 E= 222 S-S A L/5-IDL o 28 E
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1. 7ol wE odatel

g, gsterd 54

Female Male p-value”
N 89 47 -
Age (year) 52.1+£9.0 50.4+7.8 0.265
BMI (kg/m”) 23.1£2.7  24.6+2.62 <0.01
WC (cm) 76.7+7.5 86.3+7.3 <0.001
Smoking (%) 2 (2.2) 28 (59.6) <0.001
Menopause (%) 65.5 - -
SBP (mmHg) 121.9+14.1 124.8+12.3 0.250
DBP (mmHg) 78.7£8.0 76.5+9.8 0.188
FBG (mg/dL) 92.4%+11.1 101.0£9.7 <0.001
HbAlc (%) 5.8£0.5 5.9£0.6 0.212
C-peptide (ng/mL) 1.5£0.6 1.9+0.8 <0.05
s—insulin (ulU/mL) 5.4+2.8 7.2+4.6 0.087
Total cholesterol (mg/dL) 197.3+32.1 192.3+26.9 0.357
TG (mg/dL) 102.2+44.6 134.1+64.3 <0.01
HDL cholesterol (mg/dL) 56.9+11.2 47.81£8.5 <0.001
LDL cholesterol (mg/dL) 120.0+2.7 117.6+£23.9 0.624
LDL particle size (&) 268.5+4.4  265.8%6.1 <0.01
Type B (%) 19 (21.3) 18 (38.3) <0.05™
Kitt 3.8x1.1 3.3+x1.2 <0.01
Mean IMT (mm) 0.63x0.12 0.68£0.14 0.062

Values are the mean = SD except for the frequency data. Abbreviations: BMI,

body mass index; WC, waist circumference; SBP, systolic blood pressure; DBP,

diastolic blood pressure; FBG, fasting blood glucose; TG, triglyceride; HDL,

14



high density lipoprotein; LDL, low density Ilipoprotein; IMT, intima-media
thickness. * p-values of the chi-square test between male and female for
smoking(%) and type B(%), and p-values of the student’ s t-test between male

and female for other variables. ** After continuity correction, p=0.056.

2. Wi LDL 4AA7) e tigh AaaA

LDL  4A=A719F A#AAAE By fs] 2 W gigh
Pearson A#EA1& Alsdict, LDL AA=A7|9F AAaA7E 9=

g, JAQ AE, ol¢tr] dst, F FulzHE,
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TG, HDL =¥~ =, HbAlc, C-peptide, kitt A}, (F 2)



¥ 2. H LDL YA 7] gk Pearson #E4A Al

r p-value

Age (year) -0.185 <0.05

BMI (kg/m’) -0.150 0.088

WC (cm) -0.203 <0.05

Gender (male=0, female=1) -0.248 <0.01
SBP (mmHg) -0.159 0.068

DBP (mmHg) -0.198 <0.05

Total cholesterol (mg/dL) -0.170 <0.05
TG (mg/dL) -0.635 <0.001

HDL cholesterol (mg/dL) 0.534 <0.001
LDL cholesterol (mg/dL) -0.158 0.067
HbAlc (%) -0.240 <0.05
C-peptide (ng/mL) -0.246 <0.05
s—insulin (ulU/mL) -0.128 0.211
Kitt 0.233 <0.01

Mean IMT (mm) -0.172 0.075

Abbreviations: BMI, body mass index; WC, waist circumference; SBP, systolic
blood pressure; DBP, diastolic blood pressure; TG, triglyceride; HDL, high
density lipoprotein; LDL, low density Ilipoprotein; IMT, intima-media

thickness.



3. Hat LDL YA 7)o sk o oA 3] A R
oA AE, ARG FYEU, FF57] 2D oy <, TG,
HDL Z#2~H =, LDL 9 ~HZ, HbAle, kitt ¢ LDL 4A=L7]9

3 gsdEds Adde W 16, WL FelsdHE, A" wol

=5

N

LDL A= 7]e] sk 5420 o

v

A, (3 3, 1% 2, 1¥

3)

3 3. @t LDL 4A=A7]o tigk b5 vetA 3984

Standardized coefficient(B) p-value

TG (mg/dL) -0.403 0.000
HDL cholesterol (mg/dL) 0.309 0.003
Age (year) -0.219 0.016

R?=48% Abbreviations: TG, triglyceride; HDL, high density lipoprotein.



I r= -0.635
) p<0.001
270.0=
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9 3. HDL Fd 2" =3 LDL YRt 7] ko] AaaA

(HDL-C: high density lipoprotein cholesterol)
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% 4. AsHW Yo FA 9] Pearson Gt AlG

R p-value

Age (year) 0.490 <0.001

BMI (kg/m’) 0.101 0.307

WC (cm) 0.146 0.162

Gender (male=0, female=1) -0.180 0.062
Smoking (PYs) 0.034 0.731

SBP (mmHg) 0.298 <0.01

DBP (mmHg) 0.263 <0.01

Total cholesterol (mg/dL) 0.111 0.251
TG (mg/dL) 0.046 0.635

HDL cholesterol (mg/dL) -0.251 <0.01
LDL cholesterol (mg/dL) 0.211 <0.05
HbAlc (%) 0.026 0.824

Kitt 0.031 0.755

LDL particle size (A) -0.172 0.075

Abbreviations: BMI, body mass index; WC, waist circumference; SBP, systolic
blood pressure; DBP, diastolic blood pressure; TG, triglyceride; HDL, high
density lipoprotein; LDL, low density lipoprotein; IMT, intima-media

thickness.
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A5 Aol A= o9k 3 HDL FHlZ=HEC T8 9=

Tl e deAddACdA DL dxa719 949, sgEd,
$A, oleky] ", FEdUsHE, 16, WL FUlsHE,
Fetd WA, C-peptide, kitt 7} &g AJddAAE HJoL,
U3 A4 oA LDL ¥AFA7]e] &% 16 ¥ HDL =#H2~H =

dRrte] AUz Fad gSAATE 2dE Bel=d

Hojgltl=dl 7|Qsl= o= Helrh, SdDL 9 AT LDL 9 B
pool LDL & VLDLl ©oZ%E AA 3L large buoyant LDL & AT
LDL ©) a pool LDL & VLDL2 28 AAET. VLDL1 & =4 %1k

5} 35S 4ol Fsm wmed FAAR Fw

-

flo

=75 B pool LDL ¢ A= Z7Fevk. o] B pool LDL
cholesteryl ester transfer protein (CETP)¢] Zgo=
FTAANE Wel i VL1 oA FEzHES T
VLDL1 o287y FAAAWS wev. 1 23 B pool LDL <&

triglyceride ©] ®i1, cholesterol ©] #-& LDL & W3}l% o] 7t
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Abstract

Relationship of low density lipoprotein particle size to
carotid intima—media thickness and insulin resistance in

healthy Korean.

Jina Park

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Chul Woo Ahn)

Objective: The aim of this study was to 1investigate the
predictor of low density lipoprotein (LDL) particle size and
the relalationship of LDL particle size to the levels of
insulin resistance, and carotid intima—media thickness (IMT)
in healthy Korean.

Methods: The subjects were 47 males and 89 females (136 in
total; aged 32~70 years) who were clnically healthy and
without medications that might alter glucose and lipid

metabolism. Mean LDL particle size was determined by
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polyacrylamide tube gel electrophoresis (Lipoprint LDL,
Quantimetrix), insulin resistance by kitt of short insulin
tolerance test, and subclinical atherosclerosis by carotid
intima—media thickness.

Results: LDL particle size was significantly correlated with
insulin resistance by simple Pearson’ s correlation (r=0.233,
p<0.01), but the independent predictors of LDL particle size
determined by multiple stepwise regression analysis were serum
triglyceride (TG), high density lipoprotein (HDL) cholesterol
level, and age (B= -0.403, p=<0.001; B=0.309, p=0.003; B=-
0.219, p=0.016, respectively). There were significant
relation ships between increasing IMT and traditional risk
factors of atherosclerosis; age, LDL cholesterol, HDL
cholesterol, systolic and diastolic blood pressure (r=0.490,
p<0.001; r=-0.251, p<0.01; r=0.211, p<0.05; r=0.298, p<0.01;
r=0.263, p<0.01, respectively). But there was no significant
correlation between increasing IMT and LDL particle size (r=-
0.172, p=0.075).

Conclusion: The best predictors for LDL particle size were

serum TG level, HDL cholesterol level, and age. Insulin
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resistance was not an independent predictor of LDL particle
size. Small dense LDL was not a predictor of IMT in healthy

Korean.

Key Words : LDL subfraction, insulin resistance, carotid

intima-media thickness (IMT)
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