oishiEn]eks] ) Al21 A A4 Z 2006 O

o

o} A4 v]7k} Remnant Lipoprotein#}e] =4
o FEest lahulet |l )

L ZYS - ol - ohMD| - WE| - FMS - 28 - BRY - 0B - ATKS

—

N[O

Relationship between Childhood and Adolescent Obesity and Remnant Lipoprotein
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ABSTRACT

Background: Remnant lipoproteins are the lipolytic degradation product of the triglyceride-rich lipoproteins
produced by the liver (very-low-density lipoprotein cholesterol) and intestine (chylomicrons). Recent studies
have demonstrated a correlation between remnant lipoproteins and cardiovascular risk. Our study assessed the
relationship between obesity and remnant lipoproteins and evaluated the factors related to remnant lipoprotein
in children and adolescents.

Methods: Body mass index (BMI), waist circumference, systolic and diastolic blood pressures, body fat
mass, total abdominal fat, visceral and subcutaneous fat areas, total cholesterol, triglyceride (TG), LDL
cholesterol (LDL-C), HDL cholesterol (HDL-C) and remnant lipoprotein cholesterol (RLP-C) were measured
in 135 children and adolescents (67 boys and 68 girls). Plasma RLP fractions were isolated using an
immunoaffinity gel containing specific anti-apoB-100 and anti-apoA-I antibodies. The subjects were divided
into three groups: the low (< 50 percentile), mid (50~84 percentile), and high (= 85 percentile) BMI groups.

Results: RLP-C was significantly correlated with age, sex, BMI, waist circumference, systolic and diastolic
blood pressures, visceral and subcutaneous fat areas, visceral fat area to subcutaneous fat area ratio (VSR), total
cholesterol, TG, HDL-C, apoB, and HOMA-IR. From a multivariate regression analysis, TG (f = 0.928, P <
0.001) was found to be independently correlated with RLP-C. After excluding TG as an independent variable,
a multivariate regression analysis revealed that the HOMA-IR (8 = 0.231, P = 0.007) and systolic blood
pressure (f = 0.169, P = 0.046) were independently associated with RLP-C.

Conclusion: RLP-C was significantly higher in obese children and adolescents. TG, systolic blood pressure,

and insulin resistance were related to remnant lipoproteins. (J Kor Soc Endocrinol 21:311~318, 2006)
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Table 1. Comparison of clinical and biochemical parameters and body fat distribution by body

mass index group

Low BMI Mid BMI High BMI P
n 42 43 50

Age (years) 114 £ 2.0 11.7 £ 1.9 11.8 £ 2.1 ns
Sex (Boy %) 15 (36) 19 (44) 33 (66)" 0.010
BMI (kg/m?) 165 + 1.7 199 + 1.7 24.6 + 23" < 0.001
Waist (cm) 595 £ 7.0 677 £ 55 804 + 69" < 0.001
SBP (mmHg) 104.1 + 12.3 1049 + 11.2 1100 + 9.9" 0.024
DBP (mmHg) 66.0 £ 89 674 £ 79 702 £ 7.9 0.046
Total body fat (%) 216 + 7.7 287 £ 9.1 36.1 + 7.3" < 0.001
Total abdominal fat (cm?) 712 + 376 129.1 + 52.3" 2525 + 64.8" < 0.001
Visceral fat (cm?) 19.7 + 84 304 + 11.8 507 + 199" < 0.001
Subcutaneous fat (cm?) 51.5 + 31.2 98.7 + 438" 201.7 + 54.0" < 0.001
VSR 047 + 021 0.40 = 0.40 0.28 = 0.09" < 0.001
Glucose (mg/dL) 889 + 7.5 88.0 + 7.3 86.1 + 7.6 ns
Insulin (uIU/mL) 38 35 6.7 + 5.1 9.1 = 6.0 < 0.001
HOMA-IR' 09 + 0.8 15+ 1.1 19 + 1.3 < 0.001
Total cholesterol (mg/dL) 162.3 + 214 160.9 + 30.0 167.6 = 28.8 ns
Triglycerides (mg/dL)* 753 + 46.0 98.7 + 61.5 1062 + 67.9° 0.016
HDL-C (mg/dL) 559 + 11.7 52.8 + 135 50.4 + 13.1 ns
LDL-C (mg/dL) 913 + 16.9 88.4 * 24.6 96.0 * 21.6 ns
Apo A-l (mg/dL) 142.0 + 20.9 1402 + 239 1374 + 227 ns
Apo B (mg/dL) 68.0 + 11.8 679 * 17.3 764 + 179" 0.015
RLP-C (mg/dL) 58 + 33 68 + 4.8 78 £ 45 0.027

Data are means + SD or n(%). P values by ANOVA for continuous variables and X tests for categorical

variables are given.

BMI, body mass index; DBP, diastolic blood pressure; HOMA-IR, homeostasis model assessment for insulin

resistance; SBP, systolic blood pressure; VSR, visceral to subcutaneous fat ratio; ns, not significant.

* P < 0.05 vs. low BMI group.
¥ P < 0.05 vs. mid BMI group.
¥ Log transformed.

A EA 1l A 5:7#9/] H]3Z= one-way ANOVAE ©]
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FEZ A 9] uﬂwﬂ AdZ 1 X3k & BAsdc
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AARFES] AAlE dotiy] flsle] AEAS ARgslo]
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Fig. 1. The frequency of subjects showing the high levels (= 7.5
mg/dL) of remnant lipoprotein cholesterol (RLP-C) according to the
body mass index (BMI) percentile (P) groups (P = 0.023).

Table 2. Anthropometric and biochemical parameters associated with remnant lipoprotein cholesterol

Univariate Multivariate Multivariate”

r P B P B P
Age (years) 0.159 0.037 0.006 ns 0.085 ns
Sex (Girl = 1) -0.149 0.047 0.017 ns -0.031 ns
BMI (kg/m’) 0.229 0.005 0.024 ns 0.143 ns
Waist (cm) 0213 0.008 - - - -
SBP (mmHg) 0.194 0.014 -0.027 ns 0.169 0.046
DBP (mmHg) 0.149 0.047 - - - -
Total body fat (%) 0.148 0.088 - - - -
Visceral fat (cm?) 0.171 0.027 - - - -
Subcutaneous fat (sz) 0.212 0.008 - - - -
VSR -0.149 0.047 -0.062 ns -0.132 ns
Total cholesterol (mg/dL) 0.246 0.003 - - - -
Triglyceride (mg/dL)* 0.927 < 0.001 0.928 < 0.001 - -
HDL-C (mg/dL) -0.300 < 0.001 - - - -
LDL-C (mg/dL) -0.031 0.364 - - - -
Apo A-I (mg/dL) -0.091 0.153 - - - -
Apo B (mg/dL) 0.378 < 0.001 - - - -
Glucose (mg/dL) -0.136 0.062 - - - -
HOMA-IR' 0.228 0.005 0.041 ns 0.231 0.007
R’ - - 0.862 < 0.001 0.089 0.002

1, correlation coefficients; f, standardized regression coefficient by multivariate linear regression analysis; BMI, body

mass index; DBP, diastolic blood pressure; HOMA-IR, homeostasis model assessment for insulin resistance; SBP,

systolic blood pressure; VSR, visceral to subcutaneous fat ratio; ns, not significant.

* multivariate linear regression analysis after triglyceride was excluded as independent variables.

t Log transformed.

- 314 -



M
5
o

99l 4o} 4
(46.0%)°] ABMITH21.4%)3} FSBMIT(25.6%)°l B3|
= YERgTKFig. D).

4. RLP-C2} A& X|zEefo| M

RLP-C®} ]38t AsiAlE: Hole Afe vel, 44,
BMI, #elEal, $57] ¥sk olskr] dsh, WA wiE,
iR w4, VSR, FEElElE, ERlgeHEls, 1Es
Akl ZH|2HE, apo B, HOMA-IR 5 ©|%tKTable 2).

RLP-Cof| oJgk& ulX|= 9218 Folsly] $3l EzlEel
Algls, 4=%7] €3k, HOMA-IR, VSR, A4, tlolel] thall
53] 84S AlBlgt A}, RLP-CoF 28t #edAs v}
EBH A% EzlgeAlRl= = 0928, P < 0.001)%.2™
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