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Abstract

Background. The insertion/deletion (1/D)
angiotensin-converting enzyme (ACE)
polymorphism has been established as a
cardiovascular risk factor in some populations,
but the association with essential hypertension is
controversial. Predominantly diastolic
hypertension (PDH), or narrow pulse pressure
hypertension, has been shown to have increased
peripheral resistance. Because a DD genotype has
been associated with higher plasma ACE levels
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Conclusion. These results suggest an association
between ACE genotype DD and predominantly
diastolic hypertension.

Introduction

Hypertension (HTN) is a worldwide hazard that
contributes to many cardiovascular deaths each
year. In pursuit of its pathophysiology, it has
become clear that HTN is a syndrome rather than
a single disease. Many efforts have been made to
recognise homogeneous subgroups (intermediate
phenotypes) within essential HTN, but this
strategy has been of limited success.'

We believe that pulse pressure patterns may
help better define intermediate phenotypes,
therefore hypertensive patients can be classified
as having isolated systolic hypertension (ISH),
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SDH is the most common elevated blood
pressure (BP) pattern® and is wusually a
combination of pulse pressure subtypes with
normal pulse pressure, decreased pulse pressure
(higher diastolic relative to systolic BP) or
increased pulse pressure (higher systolic relative
to diastolic BP). We believe that isolated diastolic
and systo-diastolic narrow pulse pressure
hypertensive patients represent a clinical
continuum of narrow pulse pressure HIN and
therefore it is arbitrary to divide them into different
groups. We refer to this novel phenotypic group as
“predominantly diastolic hypertension” (PDH).

Angiotensin-converting enzyme (ACE) is a zinc
metallopeptidase that converts angiotensin I (Ang
D into the vasoactive peptide Ang II, and
inactivates bradykinin. The complete amino acid
sequence deduced from the complementary
desoxyribonucleic acid (cDNA) contains 1,306
residues,” and the DNA sequence contains a
polymorphism consisting of the presence or
absence of a 250-bp fragment. The absence of
the segment constitutes a deletion (D) and its
presence, an insertion (D).*

The I/D ACE genotype has been established as a
cardiovascular risk factor in selected populations,
but the association with essential hypertension is
controversial.”' ACE DD genotype has been
associated with half the variance in ACE plasma
levels®"* and increased levels of Ang IT could play
a role in enhancing peripheral resistance.
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Table 1
ACE polymorphism frequency in predominantly diastolic
hypertensive patients and normotensive controls.

Controls PDH
Patients (male) 75 (30) 93 (55)
Age+SD 48+19 41+10.1
Average BP mmHg 112/69 134/98
BMI£(SD) kg/m? 24+3.8 24+6
Il (%) 16 (21.4) 20 (21.5)
ID (%) 42 (56) 34 (36.5)
DD (%) 17 (22.6) 39 (42)

A significant difference was encountered between the
hypertensive and the control goups; DD vs. ID vs.
(p=<0.02).

Considering the hypothesis that the ACE DD
genotype may participate in the PDH phenotype,
the purpose of this preliminary study was to
investigate an association between the ACE I/D
polymorphism in PDH patients.

Methods C—)

Study population ?\
A total of 93 PDH patients and 75 norm ?@,
individuals were recruited from th atien
clinic of a wuniversity-affiliated t care
institution from November ZOK ece%
2005. All patients willing to Clpdt
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during the recruitment \io wergren lled‘

PDH patients we% ed as@ with systolic
BP < 140 mmHg3n 1ast<@ 90 mmHg, or
BP > 140/9Q g wi se pressure < 45
mmHg" % ‘epa%@:ic visits.

uplicate on the left arm
with a mer lumn sphygmomanometer
after five minges rest in the seated position.
Systolic (SBP) and diastolic BP (DBP) values
were determined by the first and fifth Korotkoff
phases, respectively. Pulse pressure is the
difference between the SBP and DBPs. Body
height and weight were used to calculate body
mass index (BMI: weight [in kilograms] divided
by height [in metres] squared).

BP was measur,

The control group was composed of
normotensive individuals aged 60 and older.
Subjects with normal BP aged less than 60 were
included if both their parents and known
relatives did not have HTN by the age of 60.

Patients with known secondary HTN, renal
insufficiency or nephropathy were excluded, as
were patients receiving antihypertensive
medications. The II, ID and DD genotype
variants of ACE were characterised by the triple
primer nested-PCR method."

Arcus Quickstat (Biomedical version 1.2)
software was used to perform all statistical
analysis. ACE genotype percentages were
evaluated by a two-sided r by ¢ Chi square test
and a value of p<0.05 was considered statistically
significant.

All patients signed informed consent. The
consent form and the protocol were approved by
the local Institutional Review Board.

Results

The ACE I/D allele distribution encountered in
hypertensive patients (55 males, mean age
41+10.1 years; BMI 24+6; average BP 134/98
mmHg) was: 11=20 (21.5%), ID=34 (36.5%),

DD=39(42%). The distribution in the control
group I/D 0

orph1sm (30 males; mean age
MI 24+3.8; mean BP 112/69
%), ID=42 (56%), DD=17

erie in genotype distribution
atients and controls was
) (see table 1). ACE I/D allele
PDH patients and controls were
40 and D=0.51, 1=0.49, respectively,
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Our results suggest an association between the
ACE DD genotype and PDH. Despite the fact that
this study lacks a sufficient number of patients to
conclusively validate this observation, we believe
the results may indicate a true association. Ang
I, produced by conversion of Ang I by the ACE
enzyme, is one of the most potent
vasoconstrictors known to date, the ACE I/D
gene polymorphism contributes to the variation
in circulating plasma ACE levels and the DD
genotype is associated with higher ACE levels.*"
Also, because DBP correlates more closely to
peripheral resistance in younger patients’ and
brachial pulse pressure is inversely related to
peripheral resistance,”' hypertensive patients
with low pulse pressure have increased systemic
vascular resistance. Therefore, the DD genotype
may explain the high peripheral vascular
resistance observed in IDH (and probably in
PDH) patients. However, the hypothesis that
PDH DD patients have increased ACE levels and
increased peripheral resistance will need to be
confirmed by studies that evaluate ACE levels
and cardiovascular haemodynamics.

While recognising that this study was
underpowered,"” several interesting observations
can be made. We believe that PDH may
represent a new subgroup of essential
hypertensive patients. This novel low pulse
pressure subgroup combines patients with IDH
(e.g., BP of 130/100 mmHg) and those with SDH
that have a higher DBP relative to their SBP (e.g.
140/100 mmHg, 150/110, 160/120). Although this
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group may be disputed as arbitrary, one can
speculate that patients with a narrow pressure
pulse pattern may have a more homogeneous
genetic background. Supporting the previous
statement is the fact that a division between IDH
and SDH with a relatively elevated diastolic
pressure is based on the epidemiology and
treatment of hypertension, not etiology or
pathophysiology.” Furthermore, clinical follow-up
of PDH patients demonstrates that isolated diastolic
hypertensive patients often evolve into a systo-
diastolic pattern with a narrow pulse pressure.”

When dealing with genetic hypertension
associations, a considerable amount of effort has
to be placed in obtaining normotensive controls.
Selection of normotensive control groups in
hereditary diseases that increase in prevalence
with ageing is difficult. The majority of
hypertension studies define normotensive
individuals as those currently with BP below
140/90 mmHg or not taking antihypertensive
medications. This potential selection bias does

become hypertensive in the future and M
especially relevant when young patients%s
07
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Conclusion

These results suggest an association between the
DD ACE polymorphism and a novel low pulse
pressure/predominantly diastolic subgroup of
essential hypertensive patients.
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