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Eighty-eight women visiting a gynecologist were tested for an estrogen receptor B-variant allele. The
women were ethnically and racially homogeneous to a large degree. They were from a suburb of Long
Island, and most were white. The 12% incidence of hypertension in women with the estrogen receptor
wild-type allele is comparable to the 13-32% incidence in the general population of women aged 55-64
years. However, the 48% incidence of hypertension in women with the estrogen receptor B-variant allele
is considerably higher than in the general population of women in this age group . We conclude that the
presence of the estrogen receptor B-variant allele might have increased the prevalence of hypertension in
the women in this study . (Hypertension 1993;21:439-441)
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The prevalence of hypertension in men and
women is different and depends on age . In
subjects aged 25-54 years, hypertension is

more prevalent in men ; but in subjects older than 54
years, hypertension is more prevalent in women .' At
least one gene has been implicated in the genesis of
hypertension .2

We recently documented the existence of a variant
allele of the human estrogen receptor (ER) gene . We
reported that women with breast cancer and this variant
allele had a high incidence of spontaneous abortion . 3
The variant gene differs from the wild-type gene

within the B domain .4 A single point mutation, a
guanine-to-cytosine transition at position 261, causes a
silent mutation in codon 87 .56 Of interest is the fact that
the unmutated sequence, GCG, codes least frequently
for alanine in humans (7 .1% of cases) ; the silently
mutated codon GCC codes most frequently (29.5% of
cases).' No doubt another mutation, segregating with
the silent mutation, plays a role in producing the high
incidence of spontaneous abortion .

We now report that the ER B-variant allele is asso-
ciated with hypertension in women . Furthermore,
women with the variant allele are significantly younger
than those without the variant .
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Methods
To identify the B-variant, we used the polymerase

chain reaction to amplify genomic DNA around the
polymorphic region of the ER gene, followed by allele-
specific oligonucleotide hybridization . This analysis
used DNA obtained from blood lymphocytes of women,
as we have described .8 Both the wild-type and variant
alleles were specifically identified in the genotyping .

Eighty-eight women of all ages visiting a gynecologist
were studied. Women were excluded if they had cancer
or other serious illness . A nurse or physician made a
single measurement of blood pressure . The technicians
genotyping the blood lymphocyte DNA were blinded as
to the blood pressure status of the patients . The women
were ethnically and racially homogeneous to a large
degree . They were from a suburb of Long Island, and
most were white . None of the women who were ap-
proached refused to participate in the study .

A woman was classified as hypertensive if she had a
systolic blood pressure >_ 140 mm Hg and a diastolic
blood pressure >_90 mm Hg or if she was being treated
for hypertension with antihypertensive medications . She
was classified as borderline (isolated systolic hyperten-
sion) if she had a systolic pressure ? 140 mm Hg and a
diastolic pressure <90 mm Hg and was not receiving
antihypertensive medications .

Results
There was a significantly increased incidence of hy-

pertension (including borderline) in women with the
ER B-variant allele (Figure 1) . The 12% incidence of
hypertension in women with the ER wild-type allele is
comparable to the 13-32% incidence in the general
population of women aged 55-64 years .' However, the
48% incidence of hypertension in women with the ER
B-variant allele is considerably higher than in the gen-
eral population of women in this age group .' Five
women were receiving estrogen replacement therapy,
but only one of these women was hypertensive . In
addition, women with the ER B-variant were signifi-
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FIGURE 1 . Bar graph shows incidence of hypertension in 67
women with the estrogen receptor (ER) wild-type allele and 21
women with the ER B-variant allele . Note that the incidence
of hypertension is significantly higher in women with the ER
B-variant than in women with the wild-type allele (X 2=12.6,
p=0.002).

cantly younger than women with the wild-type allele,
although there was no significant difference in body
mass index of the two groups (Figure 2) . All women
carrying the ER variant allele were heterozygous for it .

Hypertension is influenced by race, with more hyper-
tension being found in blacks .' However, race did not
significantly affect the elevated blood pressures of the
ER variant women in the present study . Only one of the
ER variant women with borderline hypertension was
black . None of the ER variant women with nonborder-
line hypertension was black .
Analysis of the data in Figure 19 indicates that

presence of the ER B-variant allele increases the risk of
hypertension in women, including borderline (odds ra-
tio, 6 .7; 95% confidence interval, 2.3-22; p=0.001) .
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FIGURE 2 . Bar graph shows mean (SEM) age and body
mass index (BMI) of 67 women with the wild-type estrogen
receptor (ER) allele and 21 women with the variant allele.
Note that women with the variant allele were significantly
younger than those with the wild-type allele (t=2.81, p=0.01,
separate variance estimate). There was no significant differ-
ence in BMI in the two groups (p=0.15) .

Discussion
Hypertension in women and the cardiovascular dis-

ease to which it contributes are major health problems .
Men aged 35-84 years have approximately twice the
incidence of heart disease as women . This sex gap tends
to diminish at the upper end of the age range because of
a precipitous rise in the incidence of heart disease in
women after age 45 . In addition, there is a higher death
rate in women than men after a myocardial infarct (32%
versus 27%) . 10 Although factors such as high serum lipid
levels, diabetes, and obesity contribute to the death
rate, hypertension is a very important component ."

The silent ER variant described in this article might
cosegregate with a second ER mutation associated with
hypertension. The association would not be surprising
because oral contraceptive use is linked to elevated
blood pressure . 12 Furthermore, the hypertension, and
perhaps other associated problems, could be responsi-
ble for the diminished mean age of the women with the
silent ER polymorphism. In other words, the second
mutation might confer a survival disadvantage .

The results of this investigation could be strength-
ened by additional studies . For example, another ge-
netic allele in the population might be analyzed to be
certain that it also did not associate with hypertension .
ABO blood group would be a good candidate because it
is not known to be linked with hypertension .

A second, more racially homogeneous population
might also be studied because the observed age dif-
ference in women with and without the B-variant
allele might be explained by population stratification ;
that is, the younger women with hypertension and the
variant allele might be from a different ethnic back-
ground and display different gene frequencies than the
older women without the allele. Moreover, the ER
B-variant allele and hypertension might be analyzed
by linkage analysis in families to confirm the specificity
of the association .

Finally, locating and characterizing the second mu-
tation would be a worthwhile endeavor . The charac-
terization could lead to a better understanding of
hypertension in women and perhaps to better forms of
therapy .
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