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A total of 71 pairs of like-sexed dizygotic twins were studied, comparing within-pair differ­
ences for plasma total, free and esterified cholesterol, and triglyceride with the number of 
HLA haplotypes the twins had in common. If associations are present between HLA and 
the blood lipids studied, the twins with no haplotypes in common would be expected to 
have the largest within-pair mean square, those with two in common the smallest, and those 
with one in common an intermediate value. No significant differences were found com­
paring within-pair mean squares for the variables studied. 
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INTRODUCTION 

Mathews in 1975 [9] reported a significant correlation between the frequency of 
coronary heart disease and histocompatibility antigen B8 as well as haplotype 
A1-B8, this study was followed by reports by Scott et al [11] and Logan et al [8] 
who failed to find any relationship between the HLA system and coronary heart 
disease. 

Studies of associations between genetic markers and disease states are difficult 
due to the problem of obtaining appropriate controls. In addition associations 
may represent no more than a chance occurrence of a relatively high frequency of 
the disease in question and the genetic marker in the same population. This 
chance occurrence, called stratification [7] is of much less potential interest than 
associations due to multiple gene effects or pleiotropism. 
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King et al [7] in 1978 proposed the use of fraternal twins to test for associations 
between genetic markers and quantitative traits. The twins share half of their 
genes and much of their environmental backgrounds in common, providing the 
closest possible controls and theoretically the best model for detecting stratifica­
tion-free associations. 

The present study was designed to search for associations between blood lipids 
that are important coronary heart disease risk factors [5] and the HLA system. If 
associations are found between coronary heart disease risk factors and HLA, they 
would provide important new tools for studying the genetics of this common 
disease. In addition a secondary goal of this study was to start a panel of HLA-
typed dizygotic twins to be used in future association studies. 

MATERIALS AND METHODS 

Seventy-one sets of like-sexed dizygotic twins were studied (29 male and 42 female pairs) ranging in age 
from 9-31 years. Both members of each twin set were examined on the same day between April 1977 
and September 1979. 

Twin zygosity was determined by serological typing of blood-markers (ABO, Rh, MNS, Kell, Duf­
fy, Kidd, and P), haptoglobin, HGM, acid phosphatase, and secretor. All twin pairs were discordant 
for at least one system studied. 

Two HLA loci, HLA-A and HLA-B were used to classify the twin pairs, and whenever available 
the HLA-C locus HLA-WV6 markers were also included. Venous heparinized blood was drawn, when 
the blood was obtained for the lipid determination. 

The HLA typing was performed by the microcytotoxicity method, with sera obtained from the 
NIH-NIAID Serum Bank, from other investigators and from local sources. These sera cover the fol­
lowing A, B, and C specificities: HLA-A1,2,3,9,10,11,28; AW24,25,26,30,31,32,33,34,36; B5,7,8,12, 
13,14,15,16,17,18,21,22,27,35,37,40,44,45; BW42,49,50, as well as HLA-CW1,2,3,4,6. Also, polyspe-
cific sera determining BW4 and BW6. 

In addition to the twins, at least one, (and in many cases, both parents) was also HLA typed for ac­
curate haplotype assignment, clarification of suspected homozygosity and determination of which hap-
lotypes originated from the father and which from the mother. Based on these HLA-genotypes the 
twins were classified into the following three haplotype groups: (0) twin pairs having no haplotypes in 
common, (1 male and 9 female pairs); (1) twin pairs having one haplotype in common, (20 male and 19 
female pairs), and (2) twin pairs having 2 haplotypes in common (8 male and 14 female pairs). 

Blood for lipid determination was drawn after a 12-hour overnight fast and was collected over 
EDTA (1 mg/ml). Plasma was separated within 2 hours of collection at 4°C (74 g for 30 min). 

The lipid variables measured were total cholesterol, free cholesterol, esterified cholesterol, and tri­
glycerides. Cholesterol was determined by the method of Abell et al [1] and thin-layer chromatography 
was used to separate free cholesterol, esterified cholesterol, and triglycerides from the lipoproteins [6]. 
Triglycerides were determined by a modified method of Antonis [3]. 

RESULTS AND DISCUSSION 

The primary comparisons were made among the haplotype groups containing 
twins with 0, 1, and 2 haplotypes in common. This method of analysis to our 
knowledge has not previously been used in twin studies of associations and is 
made possible because of the extremely polymorphic HLA system. 

A t' test was used to test for significant differences between the means of the 
three haplotype groups (Table 1) and the lipids studied [4]. No significant mean 
differences were found indicating an absence of association between the plasma 
lipid levels and the haplotype groups. 
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TABLE 1. Mean Values of Plasma Lipids in Twin Pairs With Zero, One, or Two HLA Haplotypes in 
Common 

Mean (mg/dl) 

Haplotypes Free 
in common cholesterol 

0 40.7 
1 43.3 
2 42.6 

Esterified 
cholesterol 

101.7 
107.4 
107.6 

Total 
cholesterol 

154.9 
169.4 
168.8 

TABLE 2. Among- and Within-Pair Mean Squares for Plasma Lipids in Dizygotic 
by the Number of HLA Haplotypes They Have in Common 

Triglycerides 

83.4 
87.0 

101.8 

Twin Pairs Divided 

Haplotypes Free 
in common cholesterol 

a. Within-pairs mean squares 
0 54.3 
1 29.8 
2 77.6 

Fmax 2.60 

b. Among-pairs mean squares 
0 122.5* 
1 258.9* 
2 81.5* 

Esterified 
cholesterol 

79.0 
211.5 
236.1 

2.99 

491.0 
838.2 
430.9 

Mean (mg/dl) 

Total 
cholesterol 

230.4 
606.1 
828.2 

3.83 

1256.4 
2478.6 
1456.5 

Triglycerides 

859.0 
796.7 

1204.0 

1.5112 

1842.0 
2796.2 
4386.5 

*P < 0.05. 

The next step was to search for heterogeneity of the variances among the hap-
lotype groups using the F m a x test [12]. 

The mean squares within pairs, among pairs and their sums were compared for 
the three haplotype groups again using the F m a x test (Table 2). There were no sig­
nificant differences among the sums of the within- and among-mean squares, indi­
cating that it would be appropriate to compare the within- and among-pair mean 
squares [4]. If there was a significant association between blood lipids and HLA 
type, the within-pair mean square for twins with no haplotypes in common would 
be expected to be the largest, those with one haplotype in common intermediate, 
and in those twins with two haplotypes in common the smallest. There was no sig­
nificant difference among the within-pair mean squares for the four lipids studied. 
A similar- though less sensitive test for associations would come from a compari­
son of the among-pair mean squares with the exception that the expected order of 
size would be reversed. Of the lipids studied only free cholesterol had a significant 
difference (p < 0.05), comparing the among-pair mean squares. However the dif­
ference was due to a relatively large among-pairs mean square for the twins shar­
ing one haplotype in common, a finding that does not fit expectations and be­
cause of the number of tests done may well be due to chance. These analyses were 
repeated following adjustments of the lipid data for body weight and similar 
results were obtained. 
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This study provides little evidence for associations between blood lipids and the 
HLA complex even though dizygotic twins were used to provide closely matched 
controls. It agrees with the study of Mathews and Tait [10] who could find no as­
sociation between HLA-B8 and serum cholesterol levels. This study does not rule 
out the possibility of associations between blood lipids and the HLA complex or 
closely related markers on the human chromosome 6, but should have detected 
such associations if they are due to pleiotropic effects of the HLA genes and are 
common in the population studied. Most of the strong associations between the 
HLA system and diseases have been with diseases closely related to the immune 
system. It therefore is not surprising that associations of blood lipids and HLA 
were not found. 
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