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Background: Vascular o2B-adrenoreceptors have the potential to increase blood pressure by
mediating vasoconstriction. A nine-nucleotide deletion in the receptor enhances vasoconstriction
and exacerbates hypertension. The aim of this study was to determine the association between
insertion/deletion (I/D) polymorphism of the a2B-adrenoceptor and hypertension with and
without diabetes.

Methods: The study was carried out in 35 hypertensive patients with diabetes, 35 hypertensive
patients without diabetes, and 30 healthy controls. Clinical data, blood lipid profiles, and I/D
polymorphism were assessed.

Results: Hypertensive patients were significantly older, with significantly higher systolic/dia-
stolic blood pressures and worse plasma lipid profiles than controls. The frequency of the DD
genotype was significantly higher in both hypertensive patients with (77.14%, P < 0.01) and
without (71.43%, P < 0.05) diabetes versus controls (40%). Also, the D allele was significantly
more common in both hypertensive patients with (84.29%, P < 0.01) and without (80%, P <
0.05) diabetes versus controls (58.33%). Hypertensive patients were more likely to have the D
allele with (3.83-fold) and without (2.85-fold) diabetes. The frequencies of the DD genotype
and the D allele were not significantly (P > 0.05) different between the patient groups. The
DD genotype was associated with significantly lower high-density lipoprotein (P = 0.001) and
significantly higher low-density lipoprotein (P = 0.017) levels versus the II and ID genotypes
in the hypertensive group without diabetes.

Conclusion: A marked and statistically significant association between DD genotype and D
allele of I/D polymorphism in the 02B-adrenoceptor gene may be a risk factor for hypertension +
diabetes. The association between the DD genotype and dyslipidemia may partially explain its
role in precipitating hypertension.

Keywords: insertion/deletion polymorphism, 02B adrenoceptor gene, hypertension, type 2

diabetes mellitus

Introduction

Hypertension is a greater burden at the population level in economically developing
rather than developed countries.! It has been identified as the leading risk factor for
mortality, and is ranked third as a cause of disability-adjusted life-years.> Data from
the National Health and Nutrition Examination Survey for 2005-2006 found that 29%
of US adults aged =18 years were hypertensive.>* Data on 6671 individuals from the
2008 Egyptian Demographic and Health Survey found that the overall prevalence
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of prehypertension and hypertension in Egypt was 57.2%
and 17.6%, respectively. Only 25.2% of the population had
normal blood pressure < 120/80 mmHg.* The highest preva-
lence of hypertension was found in the Ismailia, Alexandria,
Menya, Menoufia, and Luxor governorates.®

Primary hypertension in humans is likely to be of a
complex nature, arising from environmental and genetic
factors.® The alpha2-adrenergic receptor (02-AR) is widely
expressed within the central and peripheral nervous systems.
It mediates diverse physiological functions of the sympathetic
nervous system, and is also involved in the pathogenesis of
cardiovascular disease and modulation of pain.”

Three distinct 0.2-AR subtypes, ie, 02A, a2B, and 0.2C,
that mediate many of the physiological actions of the cat-
echolamines, epinephrine and norepinephrine, have been
described.”!’ They belong to the family of G protein-coupled
receptors and are linked to the inhibitory G proteins.*!° The
02-ARs mediate a wide variety of functions, including
regulation of blood pressure, sympathetic tone, lipolysis,
and insulin secretion.'!!2

Studies have suggested that sympathetic outflow from the
central nervous system is inhibited by stimulation of 02-AR,
thus mediating a hypotensive effect, whereas stimulation
of the a2B-AR mediates a hypertensive effect by opposing
sympathetic inhibition by 02A-AR in the central nervous
system. The 02C-AR does not seem to have any effect in
the regulation of blood pressure.®

All three 02-AR subtypes are expressed in both the exo-
crine and endocrine cells of the human pancreas, including
beta cells.® Insertion/deletion (I/D) polymorphism in the
02B-AR was reported to be associated with impaired beta
cell function in a group of Finnish subjects with impaired
glucose tolerance. Interestingly, this genetic polymorphism
may also predispose its carriers to type 2 diabetes.'*

The 02B-AR is critically involved in cardiovascular regu-
lation, because disruption of its genes in mice affects blood
pressure responses to 0:2-AR agonists, eg, clonidine.”'> The
02B-AR gene is located on chromosome 2 in a region where
several genome scans'® have found linkage with blood pressure
variation and hypertension.'” " In the third intracellular loop of
the receptor, in an area of importance in downregulation, there
is a polymorphism consisting of either an insertion or a deletion
of three glutamate amino acids at positions 301-303.52

The 301-303 deletion variant is phosphorylated only half
as efficiently and fails to undergo homologous desensitization.
This indicates that the 02B-AR 301-303 deletion variant might
increase long-term receptor signaling (ie, induce vasoconstriction)
by preventing normal agonist-mediated desensitization.?!

Earlier studies showed a conflicting association of the 02B-AR
deletion allele with hypertension. The aim of this study was to
determine if I/D a2B-AR polymorphism is a risk factor for
hypertension, and if type 2 diabetes mellitus augments this
association in a sample of Egyptian patients.

Materials and methods

Subjects

The patients in this study were selected from the Hypertension
Clinic, Department of Cardiology, Menoufiya University
Hospital. A full history and a general and clinical examination
was performed prior to selection. Ethical approval for this
investigation was obtained from the research ethics committee
at the Faculty of Medicine, Menoufiya University.

The study included a total of 35 hypertensive subjects
with type 2 diabetes mellitus, 35 hypertensive subjects with-
out diabetes, and 30 healthy individuals. Exclusion criteria
were familial hypercholesterolemia, cancer, renal disease,
and any other chronic illness.

Essential hypertension was defined as systolic
blood pressure = 140 mmHg and/or diastolic blood
pressure = 90 mmHg, or current antihypertensive therapy.??
Resting blood pressure was measured in the right arm using
a sphygmomanometer.

Type 2 diabetes mellitus was defined as fasting plasma
glucose = 126 mg/dL (=7.0 mmol/L) or symptoms of
hyperglycemia and a random plasma glucose = 200 mg/dL
(=11 mmol/L).? Thirty healthy individuals were selected
from volunteers with a negative history of hypertension and
diabetes, with a resting systolic blood pressure = 120 mmHg
and diastolic blood pressure = 80 mmHg on at least two sepa-
rate occasions and not receiving any medications. The subjects
were divided into group 1 (hypertension with diabetes), group
2 (hypertension without diabetes), and group 3 (control
subjects).

Analysis of lipid profiles

A 5 mL sample of venous blood was taken from each patient
after an overnight fast for determination of total serum
cholesterol, triglycerides, and high-density lipoprotein
(HDL) cholesterol levels. Lipid profiles were measured
using standard enzymatic colorimetric kits (Spinreact, La
Vall D’En Bas, Spain). Serum low-density lipoprotein (LDL)
cholesterol was calculated by this formula as triglyceride
levels not exceed 400 mg/dL:

LDL cholesterol = Total cholesterol — (Triglycerides/5 +
HDL cholesterol).?
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DNA analysis

A 5 mL sample of venous blood was collected slowly into an
evacuated tube containing ethylenediamine tetra-acetic acid
for isolation of peripheral blood mononuclear cells using
Lymphoflot solution (Bio Test AG, Dreieich, Germany).
Briefly, a 5 mL sample of the patient’s blood was added to
an equal volume of saline and mixed carefully. This diluted
blood sample was carefully layered onto the Lymphoflot
solution so as not to mix the Lymphoflot solution and
the diluted blood sample. The mixture was centrifuged at
1500 rpm for 25 minutes at 20°C. The upper plasma layer
was drawn off, leaving the lymphocyte layer undisturbed
at the interface. The lymphocyte layer was transferred into
a clean centrifuge tube containing 4 mL of balanced salt
solution and mixed gently, then centrifuged at 1500 rpm
for 10 minutes at 4°C. The supernatant was discarded, after
which 1 mL of phosphate-buffered saline was added to the
lymphocyte pellet, and transferred to a clean CryoTube™
by pipette and stored at —80°C for further DNA extraction
and purification.”

Genomic DNA was extracted from peripheral blood
mononuclear cells using QIAamp DNA blood mini kits
(Qiagen Hilden, Qiagen, Valencia, CA), to yield pure DNA
and stored at —20°C for direct amplification. I/D mutation of
02B-AR was detected using the polymerase chain reaction
(PCR) method, as previously described.?

DNA was amplified using a forward primer, 5-AGGGT-
GTTTGTGGGGCATCT-3" and areverse primer, 5’-CAAGCT-
GAGGCCGGAGACACT-3’ (Midland Certified Reagent Co,
Midland, TX). A total volume of 25 UL reaction mixture
containing 20 pmol of each primer, 0.4 mmol/L of dNTP,
2 mmol/L of MgCl,, 1 x Taq buffer, 100 mL/L of dimethyl
sulfoxide, one unit of Taq DNA polymerase (New England
Biolabs, Beverly, MA), and the template DNA was used for
amplification of I/D polymorphism in the ADRA2B gene
using a 2400 thermal cycler (Perkin Elmer, Boston, MA). The
I/D mutation of a2B-AR was shown clearly using a protocol

300 bp
250 bp
200 bp

150 bp

100 bp

50 bp

of initial denaturation for 10 minutes at 95°C, denaturation
for one minute at 94°C, annealing for 2 minutes at 66°C,
extension for one minute at 72°C for 35 cycles, and final
extension for 10 minutes at 72°C.

I/D mutation of 02B-AR was detected in the PCR bands
in 3% agarose gel electrophoresis and visualized under ultra-
violet light. I/D mutation of a2B-AR PCR bands appeared
as DD at 103 base pairs, IT at 112 base pairs, and ID at both
112 base pairs and 103 base pairs® (Figure 1).

Statistical analysis

The results were statistically analyzed using the Statistical
Package for the Social Sciences version 14 (SPSS Inc,
Chicago, IL). Two types of statistics were included, ie, descrip-
tive statistics (percentage, mean, and standard deviation) and
analytic statistics, whereby genotypes and allelic frequencies
of I/D polymorphism of the a:2B-AR were compared between
hypertensive patients with and without diabetes and controls
using the Chi-square (%), Mann-Whitney, and Kruskal-Wallis
tests. All odds ratios involving genotypes and alleles were
calculated. A two-tailed Student’s #-test was used to compare
quantitative data. Statistical significance was considered to
be statistically significant at the P < 0.05 value.

Results

Our results showed significantly higher age (P < 0.05), systolic
and diastolic blood pressure (P < 0.001), total cholesterol (P <
0.01), triglycerides (P < 0.01),and LDL cholesterol (P < 0.05),
and lower HDL cholesterol (P < 0.01) in hypertensive patients
with diabetes versus controls (Table 1). There was no significant
difference in gender distribution or smoking status (P > 0.05)
between hypertensive patients with diabetes and controls. There
was a significant higher age (P < 0.01), systolic and diastolic
blood pressure (P < 0.001), proportion of males (P < 0.05),
and LDL cholesterol (P < 0.05), and lower HDL cholesterol
(P < 0.001) in hypertensive patients without diabetes versus
controls, with no statistically significant differences between

<— 112bp
<— 103 bp

Figure | Lane | shows DD genotypes at 103 base pairs, lanes 2—4 show ID genotype at 103 and |12 base pairs, and lanes 5-8 show Il genotypes at |12 base pairs using a

50-base pair ladder.
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Table | Demographic and clinical characteristics of hypertensive patients with and without diabetes and controls

Hypertension with diabetes Hypertension without diabetes Controls P value
(n=35) (n=35) (n=30)

Age (years), mean * SD 56.80 = 8.46 5727 £5.78 47.70 £ 7.61 <0.05*
<0.01%#*
>0.05%+*

Systolic pressure (mmHg) 144.67 £5.16 144.67 £5.16 118.00 +7.88 <0.00 |##*
>0.05%+*

Diastolic pressure (mmHg) 96.00 +8.28 96.67 £ 8.16 72.50 £ 6.77 <0.00 | **#*
>0.05%#*

Gender, n (%)

Male 19 (54.29%) 25 (71.43%) 13 (43.33%) >0.05% ¥

Female 16 (45.71%) 10 (28.57%) 17 (56.67%) <0.05%*

Smoking, n (%)

Positive 6 (17.14%) 6 (17.14%) 5 (16.67%) >(.05% Kk

Negative 17 (48.57%) 17 (48.57%) 9 (30.0%)

Exsmoker 12 (34.29%) 12 (34.29%) 16 (53.33%)

Lipid profiles

Cholesterol (mg/dL) mean = SD 194.21 £ 36.89 171.40 £ 32.27 147.94 + 41.2 <0.01*
(.05 kkk

Triglycerides (mg/dL) mean £ SD 215.72 £ 108.14 135.32 + 104.12 95.69 +79.83 <0.01*
>0.05%*
<0.05%**

HDL cholesterol (mg/dL) 33.49 £837 32.10+7.89 47.36 £9.53 <0.01*

mean + SD <0.001**
>0.05%+*

LDL cholesterol (mg/dL) 118.92 + 36.16 112.23 +23.53 81.48 +35.93 <0.05%**

mean + SD >0.05%+*

Notes: *Hypertension with diabetes versus controls; **hypertension without diabetes versus controls; ***hypertension with and without diabetes.
Abbreviations: HDL, high-density lipoprotein; LDL, low-density lipoprotein; SD, standard deviation.

the two groups for smoking (P > 0.05), total cholesterol (P >
0.05), or triglycerides (P > 0.05, Table 1). Significantly higher
triglyceride levels (P < 0.05) were found in hypertensive
patients with diabetes than in those without diabetes, but there
was no significant difference in any other parameters between
these two groups (Table 1).

The distribution of I/D genotypes and 0.2b-AR alleles in
patients with hypertensive * diabetes and controls is shown
in Table 2 and Figure 2. The DD genotype was significantly
more common in hypertensive patients with (77.14% versus
40.0%, P < 0.01) and without type 2 diabetes (71.43% versus
40.0%, P < 0.05) compared with controls. The D allele
was significantly more common in hypertensive patients
with (84.29% versus 58.33%, P < 0.01) and without type
2 diabetes (80% versus 58.33%, P < 0.05) compared with
controls. There were no statistically significant differences (P
> 0.05) in I/D genotypes and alleles between hypertensive
patients with and without diabetes. Odds ratios for the DD
and ID genotypes and the D allele in hypertensive patients
with type 2 diabetes were 5.25 (95% confidence interval [CI]
1.15-23.86, P < 0.01), 1.06 (95% CI1 0.19-5.91, P < 0.01),
and 3.83 (95% CI 1.68-8.72, P < 0.01), respectively, while

odds ratios for the DD and ID genotypes and the D allele
in hypertensive patients without type 2 diabetes were 3.64
(95% C10.89-14.91, P < 0.05), 0.95 (95% C1 0.19-4.63, P
< 0.05), and 2.85 (95% CI 1.31-6.22, P < 0.05, Table 2).

There was no statistically significant difference between
the II, ID, and DD phenotypes with regard to age, gender
distribution, smoking, diastolic and systolic blood pressure,
total cholesterol, or triglycerides. However, patients with
the DD genotype had significantly lower HDL (P = 0.001)
and higher LDL (P = 0.017) levels than those with the II
and ID genotypes in the hypertensive group without type 2
diabetes (Tables 3 and 4).

Discussion

The a2B-AR is encoded by the ADRA2B gene located on
chromosome 2 and mediates a variety of functions. A poly-
morphism (12Glu9) resulting in insertion or deletion of three
glutamic acid residues from an acidic stretch in the third
intracellular loop has been described.?” The deletion allele
has been found to be associated with adverse metabolic
and vascular effects, including reduced basal metabolic
rate,”® obesity,” impaired insulin secretion,' earlier onset of
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Table 2 Distribution of I/D genotypes and alleles in hypertensive patients with and without diabetes and controls

Hypertension with diabetes Hypertension without diabetes Control P value
n=35 n=35 n=30
I/D genotypes, n (%)
Il 3 (8.57%) 4 (11.43%) 7 (23.33%) <0.01*
ID 5 (14.29%) 6 (17.41%) Il (36.67%) <0.05%*
DD 27 (77.14%) 25 (71.43%) 12 (40.0%) >0.05%+*
Odds ratio for DD genotype 5.25 3.64
95% ClI [1.15-23.86] [0.89-14.91]
Odds ratios for ID genotype 1.06 0.95
95% Cl [0.19-5.91] [0.19-4.63]
I/D allele, n (%)
| 11 (15.71%) 14 (20%) 25 (41.67%) <0.01*
D 59 (84.29%) 56 (80%) 35 (58.33%) <0.05%*
Odds ratios for D allele 3.83 2.85 >0.05%+*
95% ClI [1.68-8.72] [1.31-6.22]

Notes: *Hypertension with diabetes versus control; **hypertension without diabetes versus control; ***hypertension with and without diabetes.

Abbreviations: |, insertion; D, deletion; Cl, confidence interval.

diabetes,* increased risk of acute coronary ischemia,* and
autonomic dysfunction, and increased sympathetic nervous
system activity.’? The present study was carried out to clarify
the role of the deletion allele of 02B-AR in hypertension and
if diabetes augments this association or not.

The present study showed significantly higher age, systolic
and diastolic pressure, total cholesterol, triglycerides, and
LDL cholesterol, and lower HDL cholesterol in hypertensive
patients than in controls. These results are in agreement with
other reports showing significant elderly, systolic and diastolic

hypertension. Association of deletion allele with dyslipidemia
may also attribute to hypertension in addition to receptor
desensitization and vasoconstriction so it can be considered as
a risk factor for hypertension and coronary artery diseases.
The present study shows a significant association between
the DD genotype, the D allele, and hypertension * diabetes,

Table 3 Clinical parameters in different I/D genotypes in
hypertensive patients with and without diabetes and controls

I/D genotypes P value
hypertensive,?¢ and lower HDL cholesterol.?® There was no I D DD
significant difference between the II, ID, and DD genotypes n % n % n %
with regard to age, gender, smoking, systolic and diastolic  control group (n = 30)
blood pressure, total cholesterol, and triglycerides. These results ~ Gender
are consistent with those reported previously;* however, in Male 3 (%286 5 (4545 7 (5833 0733
. Do Female 4 (57.14) 6 (5455 5 (41.67)
our study, the DD genotype was associated with higher LDL Smoking
cholesterol and lower HDL cholesterol in hypertensive patients Positive I (1429 | (9.09) 3  (25.0)
without diabetes, indicating that the deletion allele may induce Negative 5 (7142) 8 (7273) (50.0) 0782
Exsmoker | (1429) 2 (I18.18) 3  (25.0)
Hypertension with diabetes
90.00% - Gender
80.00% - Male | (3333) 3 (600) I5 (55.56) 0.735
70.00% Female 2 (66.67) (40.0) 12 (44.44)
Smoking
i Positive I (3333) | (200) 4 (1482
S 50.00% - Control Negative | (3333) 2 (400) 14 (51.85 0.924
§ 40.00% -| BHTN with DM Exsmoker |  (33.33) 2  (40.0) 9 (33.33)
o 30.00% mHTN without DM Hypertension without diabetes
Gender
20.00% -| Male 2 (50.0) 4 (66.67) 19 (76.0) 0.542
10.00% -| Female 2 (50.0) 2 (3333) 6 (24.0)
0.00% - Smoklng
1 ID DD lallele D allele Positive | (25.0) | (le.67) 4 (16.0)
Fi 2 Distribution of D 4 alleles of 2B ad ) ) Negative 2 (50.0) 2 (3333) 13 (520 0.896
hlgure ' |str|'ut|on ? ger'mtypes 'an alleles of 02B adrenergic receptor in Exsmoker | (25.0) 3 (50.0) 8 (32.0)
ypertensive patients with and without diabetes and control.
Abbreviations: DM, diabetes mellitus; HTN, hypertension. Abbreviations: |, insertion; D, deletion.
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Table 4 Clinical parameters and lipid profile in different I/D genotypes in hypertensive patients with and without diabetes and control

groups
I/D genotypes P value
1 ID DD
Control group
Age (years) 47.50 £ 3.54 50.0 + 6.22 45.50 + 10.85 0.741
Systolic pressure (mmHg) 115+£7.07 122.50 £ 9.57 115+£5.77 0.392
Diastolic pressure (mmHg) 72.50 £ 10.61 76.25 £7.50 68.75 £ 2.50 0.426
Total cholesterol (mg/dL) 131.75 £ 30.62 153.53 £ 30.39 150.45 + 60.42 0.564
Triglycerides (mg/dL) 147.45 + 54.07 109.60 + 79.24 155.90 £ 27.79 0.441
LDL (mg/dL) 62.65 £ 4.31 79.23 £24.96 93.15 +53.08 0.731
HDL (mg/dL) 39.65 £4.45 5240 +8.13 46.17 £ 11.17 0.453
Hypertension with diabetes
Age (years) 56.0+ 12.12 50.00 + 3.46 57.75+8.14 0.237
Systolic pressure (mmHg) 140.0 + 0.0 143.33 £5.77 145.42 + 5.09 0.195
Diastolic pressure (mmHg) 90.0 + 0.0 90.0 + 0.0 97.50 + 8.47 0.104
Total cholesterol (mg/dL) 191.63 £ 49.99 174.13 £ 12.75 197.03 £ 36.93 0.523
Triglycerides (mg/dL) 148.10 £ 19.05 246.20 £ 51.96 220.36 = 115.02 0.331
LDL (mg/dL) 132.27 + 50.63 93.96 + 3.00 120.37 + 35.52 0273
HDL (mg/dL) 29.76 + 4.44 30.96 +0.63 34.27 £8.96 0.621
Hypertension without diabetes
Age (years) 59.67 £0.57 56.60 + 4.22 57.09 + 6.34 0.661
Systolic pressure (mmHg) 146.67 + 5.77 144.0 + 5.47 144.50 + 5.09 0.754
Diastolic pressure (mmHg) 100.0 + 0.0 96.0 + 5.47 96.36 + 9.02 0.506
Total cholesterol (mg/dL) 163.30 £ 8.31 146.58 £ 10.02 178.14 £ 34.05 0.128
Triglycerides (mg/dL) 100.33 + 43.07 77.88 +£35.90 153.15+112.80 0.288
LDL (mg/dL) 104.43 £ 7.56 87.30+ 17.34 118.96 +21.78 0.017
HDL (mg/dL) 38.83+7.85 43.70 £2.57 28.55 +4.93 0.001

Abbreviations: HDL, high-density lipoprotein; |, insertion; D, deletion; LDL, low-density lipoprotein.

and this finding is in agreement with other reports.526-33-34
However, some studies have reported no significant associa-
tion between the D allele and hypertension.’'-**

The hypertensive effect mediated by the 02B-AR has
been shown to be especially important in individuals with
salt-sensitive hypertension because salt sensitivity is associ-
ated with a positive family history of primary hypertension,
and is also a characteristic in a large proportion of patients
with primary hypertension.®

There is also evidence that the 0:2B-AR mediates periph-
eral vasoconstriction. In vivo studies have shown that the
DD genotype of the receptor is associated with reduced
dilatation of the brachial artery, reduced coronary blood
flow, and increased peripheral resistance in response to
adrenaline infusion.®

Our study showed that the DD genotype increased the
risk of hypertension * diabetes as compared with controls (by
5.25-fold and 3.65-fold, respectively) and the D allele increases
the risk of hypertension + diabetes as compared with controls
(by 3.83-fold and 2.85-fold, respectively). We also showed a
stronger association between the DD genotype, the D allele,
and hypertension with diabetes, that may indicate potential use
of deletion genotype as a risk factor for diabetes.

Earlier studies reporting a rather weak association
between the DD genotype and nondiabetic primary hyperten-
sion and a stronger association with early-onset hypertension
is by no means surprising, given that the hereditary compo-
nent of primary hypertension is likely to be the sum of many
genes, for which the effect of an individual gene is likely to
be small to moderate, and the diabetic phenotype seems to
add complexity to the phenotype of primary hypertension.®

Siitonen et al reported that the common I/D polymor-
phism of the a2B-AR influences receptor function by
impairing agonist-promoted receptor phosphorylation and
desensitization. Based on this observation, they postulated
that impairment of a2B-AR desensitization due to I/D poly-
morphism causes prolonged inhibition of insulin secretion
from pancreatic beta cells. Via this mechanism, the poly-
morphism may constitute one of the genetic components
underlying insulin secretion, and could explain the genetic
predisposition of certain individuals to type 2 diabetes.'

A potential explanation for the association between the
deletion allele and diabetes is that impairment of a2B-AR
desensitization due to the allelic variant causes prolonged inhi-
bition of insulin secretion from pancreatic beta cells. As insulin
sensitivity decreases, the requirement for insulin secretion by
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beta cells increases, so individuals with an impaired capacity
to secrete insulin are predisposed to type 2 diabetes. 3%

An alternative explanation for the association between
02-AR I/D polymorphism and early-onset diabetes is altered
function of the autonomic nervous system, particularly
regulation of vascular tone. Altered regulation of vascular
resistance may influence glucose metabolism, either directly
through redistribution of blood flow or through reflex modu-
lation of autonomic nervous system activity.>” Redistribution
of blood flow away from metabolically active tissues, striated
muscle in particular, caused by any mechanism leading to
regional alterations in vascular resistance, would be expected
to alter glucose metabolism.3*%7

Talmud et al reinforced the notion that the o2-AR path-
way should be considered as a potential drug target for pre-
vention of type 2 diabetes. However, an a2-AR antagonist,
which might promote insulin secretion and lipolysis, could
potentially raise blood pressure, so a drug that does not cross
the blood—brain barrier might be required.*

In conclusion, our study shows a strong association
between the DD genotype, the D allele, and hypertension
and that this association is more evident in patients with
hypertension and diabetes. We postulate that the deletion
allele is associated with diabetes, so 0:2B-AR polymorphism
is one of the genetic factors involved in the prediction of
hypertension, and diabetes and may be considered to be a
risk factor. Also, association of the DD genotype with higher
atherogenic LDL and lower HDL may potentiate its role in
precipitating hypertension.
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