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— Abstract -

Background: The aims of this study were to investigate the predictor of the low density lipo—
protein (LDL) particle size and the relationship of the LDL particle size to the levels of insulin
resistance and the carotid intima—-media thickness (IMT) in healthy Koreans.

Methods: The subjects were 47 and 89 clinically healthy males and females, aged between
32 and 70years, without medications that could potentially alter glucose and lipid meta—
bolisms. The mean LDL particle size was determined by polyacrylamide tube gel electro-
phoresis (Lipoprint(r) LDL, Quantimetrix), the insulin resistance using a short insulin tolerance
test kit, and the subclinical atherosclerosis from the carotid intima—media thickness.

Results: The LDL particle size was found to be significantly correlated with insulin resistance
using a simple Pearson's correlation (r=0.233, A£<0.01), but the independent predictors of
the LDL particle size, as determined by a 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). Significant relationships were
found between an increasing IMT and the traditional risk factors of atherosclerosis: age, LDL
cholesterol, HDL cholesterol, systolic and diastolic blood pressure (r=0.490, £< 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). However, no
significant correlation was found between an increasing IMT and the LDL particle size
(r=—0.172, P=0.075).

Conclusion: The best predictors for the LDL particle size were the serum TG level, HDL
cholesterol level and age. Insulin resistance was not found to be an independent predictor
of the LDL particle size. Small dense LDL was not found to be a predictor of the IMT in
healthy Koreans (J Kor Diabetes Assoc 29:333 ~ 343, 2005).
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Table 1. Clinical and Metabolic
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Characteristics of the Subjects by Sex

Female Male P-valuex

N 89 47

Age (years) 52.1 £9.0 504+ 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 (mmol/L) 5.13+0.62 5.60 + 0.54 <0.001
HbAlc (%) 5.8+ 0.5 5.9+0.6 0.212
C-peptide (nmol/L) 0.49 £0.18 0.64 £0.26 <0.05
s—insulin (pmol/L) 37.6 £19.7 49.7 £ 32.1 0.087
Total cholesterol (mmol/L) 5.11 £0.83 5.00+£0.70 0.357
TG (mmol/L) 1.16 £ 0.83 1.51 £0.73 <0.01
HDL cholesterol (mmol/L) 1.47 £0.29 1.24 +£0.22 <0.001
LDL cholesterol (mmol/L) 3.11+0.74 3.05+0.62 0.624
LDL particle size (A) 268.5+ 4.4 265.8 + 6.1 <0.01
Type B (%) 19 (21.3) 18 (38.3) <0.05"
Kitt 3.8%1.1 3.3+1.2 <0.01
Mean IMT (mm) 0.63£0.12 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, high density lipoprotein; LDL, low
density lipoprotein; IMT, intima—media thickness. * Fvalues of the chi-square test between
male and female for smoking(%) and type B(%), and p—values of the students t—test between

male and female for other variables.

TAfter continuity correction, = 0.056.
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Table 2. Pearson Correlation Coefficients between Average LDL
Diameter and other Variables Measured

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 (mmol/L) -0.170 <0.05
TG (mmol/L) -0.635 <0.001
HDL cholesterol (mmol/L) 0.534 <0.001
LDL cholesterol (mmol/L) -0.158 0.067
HbA 1. (%) -0.240 0.05
C-peptide (nmol/L) -0.246 <0.05
s—insulin (pmol/L) -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 lipoprotein; IMT,

intima—media thickness.

Table 3. Stepwise Multiple Linear Regression Analyses with Aver—
age LDL Particle size as a Dependent Variable

Standardized coefficient ()  P-value

TG (mmol/L)
HDL cholesterol (mmol/L)
Age (year)

-0.403 0.000
0.309 0.003
-0.219 0.016

R2=48% Abbreviations: TG, triglyceride; HDL, high density lipoprotein.

; R =-0.635
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Fig. 2. TG concentration versus LDL particle size
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At} (Table 2).
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Table 4. Pearson Correlation Coefficients between Carotid IMT and

other Variables Measured

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 (mmol/L) 0.111 0.251
TG (mmol/L) 0.046 0.635
HDL cholesterol (mmol/L) -0.251 <0.01
LDL cholesterol (mmol/L) 0.211 <0.05
HbAlc (%) 0.026 0.824
Kitt 0.031 0.755
LDL particle size (&) -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.

270.0
oy
'g 260.0=
w
)
(=)
-
250.07
R=0.534
P <0.001
T T T
1.00 1.50 2.00

HDL-C(mmollL)

Fig. 3. HDL cholesterol concentration versus LDL particle size
(HDL-C: high density lipoprotein cholesterol)

3. & LDL X=7[ol thgt oFs cfetl 5724

A=, A, AEZAE, s, 7571 9 ols] d

¢}, TG, HDL Zd2El%, LDL F#~HZ, HbA,,, kitt

LDLYA=A 1ol sk tde3]7wAs Aldas o TG,

HDL Z#l2HE, dAgute] LDL YJA=7]ol w3t 3%
ol &1tk (Table 3, Fig. 2, 3).

D

4. 23S WZ2 FHol oigh AREM

=

IMT$} Pearson AF-E-Ao)

X
o

FAAAIE Bel

rE

rlo

)

A" =7] 9 olely] &}, HDL d|~H|E, LDL 4
ZHEo|UT}. WAl A4, LDL W}fv] AT

AadAZgol o7 Add 2ee) e
ATkl LA, ledA gy ddE I

2 e

2]}

49 FARA dREFEolekE Aol hEsIt o
AFFTEe DY, IADZ, WP, HT S 2
BHjEs) 28 ole] Akasel el BgHoE
Ehb, ol g AZ2 %—Agxlﬂo@wr s;r~ 4 DL

d2E 9] 57 5440

A= Reaven's
o= oln] we A 7} o]EoiaivP( . 01 F AEeUAY
247 LDL 94=k=27] Alolol] frofgh A7} vl Bt
& Reaven 57, Mykkanen 5, Ambrosch 5, Fag-
erberg 5779 A7+¢] AE Wy, LDL YA=719 TGS
S} gl ot o] AEEAITE TGell @A o|A=

Seaprhar epole). mEek QA g7 LDL 9Ak=7] Ale]
o %Qla ATFA7} Yok 23S Bag A7)
A= L ‘1}171 A TG st ofn| = wEs
E"*Ek RE A9l LDL iR=719] 7K 583 o
A= é"* TGEETE 2E]al IF AFtellx= o]



— HTOF Q] 1291 : HIZ="F/YQI0I/N LDL ATHITNL Lz £ A A2MPYao| Ay —

s HDL
17,18,23,25)
A M dedadAlel A LDL fxk=r]eF <,
slEEd, B, ol¢r] g, FFel~HE, TG, HDL 24
~ElE, Feld A4y, C-peptide, kitt7h o5 FAdAIE
B3O, 3] FitA oA LDLYAA 7| d7% TG 2

SelselEe] Fa@ o5 ek s

HDL ZelZHE 55, ARvte] wAt= Sagh d5904
ek Avks Bolst o oM Ae o] A Aol
A LDL §iAp=710ll 432 5= 7P 243 A= 15
AT A} sdY A

A7
o] -2 A¥= LDLO| tiAl B 42k=17]7F VLDLS] o
Abell o] woglrl=d] 7]9lsk= o= Beltk SALDL
o] A7+ LDL? B pool LDL<S VLDL1 258 A%
large buoyant LDL®] A+ LDL2] a pool LDL2 VLDL2
2HE AGEh VLDL1S S8R w57 S5
Aol F7kta wEkd FAEAWE] =t S7FEWE B
pool LDLE] A= S7Fet) 9] 8 pool LDLL chole-
steryl ester transfer protein (CETPH Zgo g FAALS
@ol| g1k VLDL1eAl e ~8ES 53 VLDL12&
FH SAANS W=t 2 23 B pool LDL2 triglyc-
eride ©] ¥l cholesterol ©] A& LDL=Z W3}x|o] 7l
LA hepatic lipase©ll oJal] Sd#e] 7h=al=HA
A go] 2 sdLDLE Wskghey?,

¢S 8% very low density lipoprotein (VLDL) &
Fo] Fadh 2ERE UHA ok &, TG 4o 2
83 71de] ko g fYuE AT A o2 RE A
Ato] FafElo] o= AL 2-FT, Je) nF A
H3ol| Tofsls T ThE AR 84 A4t % ol

N
)
rO
it
RO
=
o0k
o
o
ofN
N
>
my
4 7
k1
XN oyo o
2
Do
x
FE
iy
e
%
ook
o
o

Eisl ?i?oﬂ/‘i” 9, 757] 4 oleby] "9k 5, LDL
Fe|~HE, HDL FdlxeEo] 45 S5y 4
AV} Qltke A2S BT, O'Leary 52 6541 1*&94
‘)'H 52014< diidos gk ArollA, w3l

29 2~HZE, TG, LDL Z¥24HZ, HDL Z¥2HZ, &
3, 84 JEd, 83 e EE 9y, HEn As

LDL &8, HDL Hﬂ]*ﬂ]%o
Sh AATAZE AL FAA Ao IMT% ol BAIEHA
© 2= FofehA AT Aol Sl AE BUTH(P
=0.062). LDL =271 IMTe} 9] S

- olelg AAAAY FATH SR FolelA = STt (r =
-0.172, P=0.075). 34, A=} Z5™ WF

FIAZE Sl Ars 1), ol F 719=0] e
GWXPP 30”*9& A2 71918k AeE A

‘?%‘/\l %‘—.ﬂ?‘f& FFS ﬂ]ﬂ—t—tﬂ%) 0 AlRslsiA s

2 2 FA7|3e] digk 2ApT dad Blow A7k
j‘l’}_’ H]u]_ h=i] ﬁ_l__]j]uh,]_ Euﬂ 1HZU1—
] deaAlE AT Avei gekeu PN et
A7} Stk Ao by Ol“EP”ZS”’ TG} F7d7dske] <1
Aol disiM = M2 ok A 7%4* iﬁaﬂ%mz‘%“,
3 AFelr= FeEe uFY2HE
oA axg2lolel] tigh 4 AW <] Zlﬂ %J} TE FA
AW U HDL ZR2EHE 55, & Fel2HE sTrw)
Wit o] gl o F98 lxlehs Bk JeFe.

ABA F473k5e] 194 2ol sdLDLo| i
w 43ke] 9)ehe Hase] Igick SdLDLe]
%! & Aoy 7HegE 2 LDL 9t d
Weks o 2 Sakela’”, anlsle vt Ha tEEE

Apate] o] Wol Akslel] v IzFe®® LDL 4284
sl AgFele] vl proteoglycanel thdk 1steo] F7]
w59 olelar Awalgict. Hulthe E‘*O—a— ?; Xq_i LDL

N
a
%
o,
re
-
ih)

4

iR
i
N
)
Y
9,
ﬂDi
}4
jm
o
offf
=)
4
4T
= °
01
=)
%
h‘.
offt
=)

= =
Do) o] A&HAE Costa Rica 791 ooz 3= ¢
FollA] LDL 4] Xl% | ml=lel] vl o RopARt
Azl 2 8L WAIE-S- Costa Rica FH15°] o 2t} wizk
7=, Z FP0] g Aol oJa AL EEES
FAOoR AFshs WKoR ~3E _J o vlg) 5 &
gAHke] =31 sdLDLQ! LDL [[[#-8le] & AnE Wl
vl wiba sdLDLe] 47 3150 ﬁ%#ﬂ o SAAfekA

N



— Bk M297 M 4=, 2005 —
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