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It has been suggested that the deletion polymorphism three genotype groups. Additionally, there were no sig-
nificant differences in the relationship between systolicof the angiotensin-converting enzyme (ACE) genotype

may be important in the development of left ventricular BP and left ventricular mass index among the three
genotype groups (II genotype, r 5 0.46, P 5 0.02; IDhypertrophy (LVH). In order to test this hypothesis we

investigated the interaction between blood pressure genotype, r 5 0.42, P 5 0.01; DD genotype, r 5 0.34,
P 5 0.10; F 5 0.38).(BP), LVH and ACE genotype in 86 previously untreated

hypertensive patients. Each underwent two-dimensional In contrast to some previous studies, we have found
in this group of previously untreated hypertensive sub-and Doppler echocardiography and ACE genotyping.

There were no significant differences in BP, the para- jects no evidence to suggest that the deletion polymor-
phism of the ACE genotype is important in the develop-meters of left ventricular structure (including left ven-

tricular mass index) or diastolic function between the ment of LVH.
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deletion allele would confer an increased tendencyIntroduction
to develop LVH directly or through an interaction

Left ventricular hypertrophy (LVH) in essential with BP.
hypertension is a potent independent risk factor for
an increased cardiovascular morbidity and mor-

Subjects and methodstality.1 Previous studies have found a weak associ-
ation between clinic blood pressure (BP) and LVH.2 Eighty-six otherwise healthy subjects with essential
Twenty-four hour ambulatory BP is a closer corre- hypertension were studied, none of whom had pre-
late of left ventricular mass than clinic values,2,3 but viously received antihypertensive therapy. Each
it is clear that other non-haemodynamic factors patient underwent two-dimensional and Doppler
must also play a role in determining LVH.4 It has echocardiography with a phased array sector scan-
been suggested that genetic factors exert an ner (General Electric Pass II, 3.3 MHz transducer).
important influence on the genesis of LVH.4 Angio- Interventricular septal wall thickness (IVS), pos-
tensin II has been shown to cause myocyte prolifer- terior wall thickness (PWT) and left ventricular
ation5 and non-myocyte growth.6 Angiotensin–con- internal diameter (LVID) were measured from the
verting enzyme (ACE) produces angiotensin II from left ventricular short axis view with two-dimen-
its relatively inactive precursor, angiotensin I. An sionally guided echocardiography. Left ventricular
insertion/deletion polymorphism in the gene enco- mass index (LVMI) was calculated using Devereux’s
ding for ACE has been shown to account for almost method.9 The ratio of the peak flow velocity of the
half of the variance in plasma ACE concentration.7 early filling wave to peak flow velocity of the atrial
Deletion homozygotes have higher plasma, and pre- wave (E/A ratio) and the isovolumic relaxation time
sumably tissue, ACE concentrations.8 The increased (IVRT) were measured as previously described.10

ACE activity associated with the deletion polymor- ACE genotype was determined using the polymerase
phism could therefore be a mechanism for the devel- chain reaction as described by Rigat et al.11 Determi-
opment of LVH via increased cardiac angiotensin II. nation of ACE genotype was possible in 83 of the

Our hypothesis in performing the present study 86 samples.
was that in hypertensive patients increased plasma,
and presumably tissue, ACE concentrations in sub-
jects who carry the ACE gene polymorphism Results

For the group as a whole, LVMI was significantly
related to systolic and diastolic BP (r = 0.38,Correspondence: Dr J Mayet, Department of Cardiology, St.

Mary’s Hospital, Praed Street, Paddington, London W2 1NY, UK P , 0.01; r = 0.40, P , 0.01, respectively). Addition-
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596 Table 1 Patient characteristics and haemodynamic and structural r = 0.46, P = 0.02; ID genotype, r = 0.42, P = 0.01; DD
parameters for each of the ACE genotype groups genotype, r = 0.34, P = 0.10; analysis of covariance

F = 0.38, 2 and 79 d.f.). This remained true after
II ID DD adjusting for the effects of age, sex and ethnicity on

the relationships.
Number (%) 23 (28%) 36 (43%) 24 (29%)

When parallel lines were fitted with intercepts lin-Male/Female 14/9 25/11 17/7
early related to the number of D genes, the confi-Caucasian/ 8/15/0 20/15/1 12/11/1

Afro–Carribean/ dence intervals for the increase in LVMI per
Oriental additional D gene adjusted for systolic BP was
Age (years) 49 ± 2 50 ± 3 47 ± 3 −8.8, +10.9 g/m2.Reported duration of 22 ± 6 35 ± 8 36 ± 8
hypertension (months)
Systolic blood pressure 164 ± 4 167 ± 4 164 ± 4
(mm Hg) DiscussionDiastolic blood pressure 96 ± 3 98 ± 2 97 ± 2
(mm Hg)

Systolic and diastolic BP were independent of ACEHeart rate (beats/min) 67 ± 3 65 ± 2 70 ± 3
genotype in the present study, in keeping with pre-IVS (cm) 1.1 ± 0.05 1.2 ± 0.04 1.1 ± 0.04

LVID (cm) 4.7 ± 0.08 4.9 ± 0.10 5.0 ± 0.09 vious observations12,13 and it would thus seem that
PWT (cm) 1.1 ± 0.05 1.1 ± 0.04 1.1 ± 0.04 ACE genotype is not important in determining the
LVMI (g/m2) 130 ± 7 134 ± 7 132 ± 8 severity of hypertension.E/A ratio 1.07 ± 0.10 1.07 ± 0.09 1.03 ± 0.07

Left ventricular structural and functional para-IVRT (ms) 104 ± 6 102 ± 4 96 ± 6
meters were similar among the groups. Systolic BP,
but not ACE genotype, was positively related toNo differences are statistically significant.
LVMI in all groups. Our hypothesis in this study
was that the deletion allele, associated with higher

ally, systolic BP was related to both E/A ratio and plasma, and presumably tissue ACE concen-
IVRT (r = −0.33, P , 0.01; r = 0.30, P , 0.05, trations,7 would be a risk factor for the development
respectively). The relationships between diastolic of LVH. The deletion allele has been shown in a
BP and E/A ratio and IVRT were also significant large population study14 to be a risk factor for elec-
(r = −0.26, P = 0.04; r = 0.36, P , 0.01, respectively). trocardiographic LVH in normotensive men, but not
The three allelic groups were similar with regard to in normotensive women or hypertensive subjects of
age, sex ratio, duration of hypertension and BP either sex. However, electrocardiographic assess-
(Table 1). However, there was a higher proportion of ment is limited by its poor sensitivity for detecting
black subjects homozygous for the insertion allele, LVH. The most significant study using echocardio-
although this was not statistically significant graphy is that reported from the Framingham popu-
(x2 = 2.88, 2 d.f.). Measurements of left ventricular lation; in 2439 subjects they found no relationship
structure and diastolic function were similar among between ACE genotype and LVH.15 In contrast to
the groups (Table 1). this, smaller studies from Iwai and colleagues16

Figure 1 shows the regression lines of LVMI on found the deletion allele to be linked with LVH mea-
systolic BP for each genotype. There was no signifi- sured by echocardiography in a heterogeneous
cant difference in the slope of the regression lines population with a wide variety of cardiac diseases,
for the three different genotype groups (II genotype, and Gharavi and colleagues,17 who reported a simi-

lar finding in a racially-mixed, purely hypertensive
group of 67 patients. However, a further Australian
study in 72 hypertensive patients found no relation-
ship between ACE genotype and LVH.18 In addition
to these, a previous study in a Caucasian Scottish
group of 85 patients with essential hypertension,19

although finding no differences in LVH between
genotype groups, concluded that the effect of sys-
tolic BP on LVMI is expressed only in the presence
of the deletion allele. These findings conflict with
those of the present study in which a positive
relationship between systolic BP and LVMI was
observed in all subjects, including those homo-
zygous for the insertion allele.

One limitation of this study is the ethnic mix of
the population. However, when Afro–Carribeans
and Caucasians are analysed separately, the results
are similar to that of the combined group. A second
limitation relates to the sample size. In this group
of 86 patients the possibility that LVMI differs by
up to 20 g/m2 cannot be excluded.

In conclusion, in this population of untreated sub-
jects with essential hypertension no association wasFigure 1 The relationship between systolic BP (mm Hg) and

LVMI (g/m2) for each of the three ACE genotype groups. found between the ACE gene and LVH.
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