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Abstract

Introduction: There were enough evidences that there
was strong familial aggregation of HDL-C concentration
in Caucasian, and the estimated heritability was around
20-40% from twin and pedigree studies. But there were
insufficient evidences of genetic components among adult
Chinese.

Materials and Methods: We collected 1,313 subjects,
including 530 spouse, 76 parent-offspring and 52 sibling
pairs from Aug, 1998 to Sep, 1999. HDL -C was measured
following precipitation of apolipoprotein B-containing
lipoproteins with phosphotungstic acid and magnesium
ions (Boehringer Mannheim, Germany). Residual HDL-C
levels, adjusted after age and gender, are used to further
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genetic  anaysis, including familial  correlation,
commingling analysis, and complex segregation analysis.
Results and Conclusion: There are significantly high
correlation coefficients in parent-offspring and sibling
pairs in HDL concentration (0.436 and 0.505,
respectively). Commingling analyses demonstrated that
three-component distribution was the best-fit model to
explain the variation of HDL, with standardized mean
values with -0.346, 0.833, 4.370; with proportions of
71.5%, 28.2% and 0.3%. Complex segregation analyses
clearly showed that the mode of inheritance of HDL-C
was controlled by one recessive major gene effect, with
gene frequency of 0.280, and three means of 79.5, 50.5
and 50.5 mg/dL. The variance was 127.1, and correlation
coefficients in spouse and siblings were 0.285 and 0.466,
respectively, and the estimated heritability was 62.7%. So
we concluded that in the population based on hospital
health examination, there are significant genetic
components in HDL-C, and one recessive mgjor gene
effect could be clearly demonstrated.
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Table 1
skewness
kurtosis skewness
kurtosis 0
cholesterol triglyceride HDL-C LDL-C
TG/HDL  ratio
(Table 2) HDL-C  r=0.436
LDL-C 0.054 0.074 HDL
log(TG/HDL) 0201 0.142
HDL-C 0.505
log(TG/HDL-C) 0.276 LDL-C
0.040 HDL-C
100%
HDL-C (Table 3) 3
4
c? 7.53 3 P 0.057
3 2 c?
8.02 3P 0.046 HDL-C
3
-0.346 0.833 4.370 0.516 1.043
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(Table 4)
sporadic model (polygenes model)
+ (environmental+ Polygenes
model) (pure major gene model)
+ (major gene + Polygenes model,
i.e., mixed major gene model) (dominant)
(recessive)
(general model) (n=530)
4 ( rwe Twmo
leo Is9) 2 (r me
I mo=I ro=I sp=r PO) C2 0.94
(df=2) P 0.625
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(mixed model) (Demenis & Bonney 1989)
h’=2 rs S° s
2 2 2

s s
SAGE RegC model class D
2
c
mixed environmental model, mixed

co-dominant major gene model, dominant major gene

model and recessive mgjor gene P 0.139, 0.734,

0.578 0.835 (sporadic, polygenes and
pure major gene models) P <0.001

HDL-C

AlC
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(10431.32) dominant mixed major gene
model (10432.75) recessive mixed major
gene model
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0.280 (
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HDL-C

LDL-C (mg/dL) 1162 31.2 0.55
Logarithm TG

(mg/dL) 473 052 0.31

TG/HDL ratio 286 237 2.55

0.55

0.13
9.30

lipoprotein
CETP
Apolipoprotein

LPL
HDL-C

Table 2. Familial correlation coefficients in residual

blood pressures and lipid profiles by FCOR programs

in this family study, after adjusting with age and
gender effects.

Apo Al/CHI/AIV (gene cluster)
HDL-C

HDL cholesterol

Pairs # Equal weight Equal weight to

HDL-C

HDL-C

to pairs pedigrees

Spouse 530 0.201 0.201
Parental-Offspring 76 0.436 0.425
Sibling 52 0.505 0.518

h 1.165 1.194

HDL-C
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Appendix:
Table 1. Basic demogr aphic and ather osclerotic risk
profilesin the study population of thisfamily study

Study population (N= 1313)

Mean SD Skewness Kurtosis

Age (years) 547 115 -0.27 0.14
Tchol (mg/dL) 1944 36.2 0.25 1.37
TG (mg/dL) 1304 793 2.26 8.05
HDL-C (mg/dL) 528 14.6 0.81 0.88
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_-C values

Component variances component proportions (%)
M4 02 0 2 0 23 0 2 LIS LIS T 3 T, -2In(l)+c X ? P
0.999 1 3725.13
0.562 1.316 0.775 0.225 3623.85 101.28 0.000
0.516 1.043 0.085 0.715 0.282 0.003 3615.83 8.02 0.046
1.078 0.110 0571 0.020 1.106 0.078 0.732 0.002 0.188 3608.30 7.53 0.057
ation analysis of residual HDL -cholester ol values. Class D regressive models
s Environmental + Mixed Mendel + Pure Mendel A Dominant, A Recessive,
Polygenes Polygenes M aB=H aa
0.277 0.031 0.278 0.032 0.178 0.028 0.040 0.009 0.280 0.031
=0a (1] (1] (1] (1]
=Qa [0.5] [0.5] [0.5] [0.5]
=0a (0] (0] (0] (0]
04 79.4 23 79.6 24 89.3 29 79.5 23 79.5 23
50.6 28 51.7 32 63.3 18 79.5 23 50.5 0.5
50.6 21 49.7 23 46.5 0.8 50.5 0.5 50.5 0.5
7.6 128.6 7.5 126.2 8.5 85.5 7.1 127.3 7.4 127.1 7.4
0.042 0.284 0.053 0.287 0.054 [0] 0.288 0.053 0.285 0.053
0.066 0.489 0.078 0.457 0.086 [0] 0.433 0.082 0.466 0.080
7 7 5 6 6
7 10423.37 10419.15 10444.00 10420.75 10419.32
55 1.28 26.13 2.88 1.45
0.139 0.734 0.000 0.578 0.835
7 10437.37 10433.15 10454.00 10432.75 10431.32
(Continued)



Model

General,
unrestricted
model
Oa 0.268 0.035
tan 1.000 0.000
tas 0.645 0.127
te 0.000 0.000
Mha 80.0 2.7
Mg 52.5 39
Nk 49.2 25
s? 1252 108
I MF 0.288 0.057
I'vo=I Fo =T ss 0.458 0.089
# 10
-2In(L) 10417.87
c? Baseline
Pvalue
AIC 10437.87

Figure of HDL cholesterol distribution by commingling analysis
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