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Adiponectin and Resistin Plasma Levels in
Healthy Individuals With Prehypertension
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Prebypertension seems to be related to increased
cardiovascular risk in healthy subjects, while
hypoadiponectinemia and hyperresistinemia may
contribute to insulin resistance and accelerated
atherogenesis. This study investigated whether
plasma levels of adiponectin (known to increase
insulin sensitivity) and resistin (a protein possibly
involved in inflammatory activities) are affected in
healthy individuals with prehypertension, and to
compare the findings to those of healthy normo-
tensives matched for age, gender, and body mass
index. Twenty-six (14 men and 12 women) bealthy
individuals with prehypertension (mean age, 52+5
years; mean body mass index, 23+1.5 kg/m?) and
24 healthy normotensives (13 men and 11 women;
mean age 53+6 years; body mass index 23.2+1.4
kg/m?) were studied. The adiponectin and resistin
plasma levels were determined by the enzyme-
linked immunosorbent assay method. Plasma
resistin levels were significantly higher, while adi-
ponectin plasma levels were significantly lower, in
prebypertensive subjects compared with normo-
tensive subjects (10.62+3.17 ng/mL vs. 6.72+3.15
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ng/mL and 6.26+2.18 ug/mL vs. 12.12+4.8
ug/mL; p<0.01, respectively). The findings sug-
gest that healthy individuals with prebypertension
have significantly higher resistin plasma levels and
significantly lower adiponectin plasma levels com-
pared with healthy normotensives. These findings
may represent another possible mechanism that
may increase the cardiovascular risk in this special
group of patients, needing further investigation.

(] Clin Hypertens. 2005;7:729-733) ©2005 Le Jacq Ltd.

It is recognized that cardiovascular (CV) risk
increases linearly at systolic blood pressure (SBP)
of 130-135 mm Hg and diastolic blood pressure
(DBP) of 80-85 mm Hg, levels lower than those
that trigger the use of antihypertensive therapy. It
is also well known that patients with high-normal
blood pressure (BP) have higher rates of CV events
than those with normal BP.!

Adiponectin and resistin have recently been
described as secretory products of adipose tissue.
Adiponectin is secreted by fat cells and circulates in
the blood. Plasma adiponectin is reduced in obese
animals and in patients with type 2 diabetes mel-
litus. Adiponectin stimulates fatty acid oxidation,
decreases plasma triglycerides, and improves glu-
cose metabolism by increasing insulin sensitivity.
In addition, adiponectin inhibits the inflammatory
process and, possibly, atherogenesis by suppressing
the migration of monocytes and macrophages and
their transformation into foam cells.?

Resistin belongs to a newly discovered protein
family with no homology to any previously known
proteins. These proteins are members of a cysteine-
rich secretory protein family called “resistin-like
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Table I. Demographic Characteristics and Laboratory
Assessment

PREHYPERTENSIVE INORMOTENSIVE

(n=26) (N=24)

Age (yr) 52+5 53+6

Gender (n/n) 14/12 13/11
(men/women)

Body mass index 23+1.5 23.2+1.4
(kg/m?)

Serum glucose 0.95+0.8 0.93+0.75
(mg/dL)

Serum creatinine 0.88+0.4 0.90+0.3
(mg/dL)

Total cholesterol 230+15 229+12
(mg/dL)

High-density 4542 4643
lipoprotein
cholesterol (mg/dL)

Triglycerides (mg/dL) 98+10 9719

All data are mean + SD unless otherwise indicated. No signifi-
cant differences were found between groups for these data.

Table II. Results and Comparison Between Groups

PREHYPERTENSIVE NORMOTENSIVE

(N=26) (N=24) P VALUE

Systolic BP 13342 116+3 <0.001
(mm Hg)

Diastolic BP 87+2 76+2 <0.001
(mm Hg)

Adiponectin 6.26+2.18 12.12+4.8 <0.01
(ug/mL)

Resistin 10.62+3.17 6.72+3.15  <0.01
(ng/mL)

All data are mean + SD. BP=blood pressure

molecules” found in inflammatory zones. Resistin
is expressed exclusively in white adipose tissue.
Resistin is detectable in human adipose tissue at
a very low level. There is no relationship between
resistin expression and obesity. Resistin is also
detected in peripheral blood monocytes, suggesting
a possible role in inflammatory processes.>

The aim of this study was to test the hypothesis
that elevated resistin plasma levels and decreased
adiponectin plasma levels exist in healthy subjects
with prehypertension compared with healthy nor-
motensives without any history of CV disease.

METHODS

Two groups of subjects were studied: 26 (14
men, 12 women) healthy people with prehy-
pertension (mean age, 52+5 years; mean body
mass index [BMI], 23+1.5 kg/m?) and 24 healthy
normotensives (13 men, 11 women; mean age,

5346 years; mean BMI, 23.2+1.4 kg/m? without
any history of CV disease or diabetes mellitus). All
participants were Greek Caucasians. The demo-
graphic characteristics and laboratory assessment
of the participants are presented in Table I. At the
baseline examination, all participants underwent a
physical examination with a medical history, labo-
ratory assessment of risk factors for CV disease,
and routine electrocardiography. Because the mean
age of the study population was older than 50
years, all patients underwent an exercise test.

The classification of the participants was made
by BP measurements in accordance with the
Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment
of High Blood Pressure (JNC 7).

None of the subjects were taking medication
or were smokers. All subjects were on a stan-
dardized diet before sampling and none had any
thyroid abnormalities. Alcohol consumption was
expressed in g/d, determined by a detailed ques-
tionnaire. Information concerning physical activity
was obtained from a previously described ques-
tionnaire.> Written informed consent approved by
the hospital review committee was obtained from
each participant.

Measurements of BP and Laboratory Assessment
SBP and DBP were measured at the time of
the first and fifth Korotkoff sounds, respectively.
Measurements were made on the right arm to the
nearest millimeter of mercury with the use of a
mercury column sphygmomanometer. All measure-
ments were made in the supine position after the
patient had rested for 15 minutes. Results are the
average of measurements obtained on at least three
separate occasions, performed by the same trained
nurse, who was not aware of the history of the
subjects. If the SBP and DBP readings belonged to
different JNC 7 categories, then the higher of the
two categories was assigned.® Prehypertension was
defined as SBP 120-139 mm Hg or DBP 80-89
mm Hg. Normotension was defined as SBP <120
mm Hg or DBP <80 mm Hg.

Blood sampling to determine adiponectin and
resistin plasma levels was performed after 12
hours of fasting, between 8 a.m. and 9 a.m.
The adiponectin plasma levels (RD195023100,
Human Adiponectin, Elisa Bio Vendor Laboratory
Medicine Inc., Brno, Czech Republic) and the resis-
tin plasma levels (RD191016100, Human Resistin,
Elisa Bio Vendor Laboratory Medicine Inc.) were
measured by immunoassay. Investigators perform-
ing the assays were not aware of the sources of the
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Figure. Adiponectin and resistin plasma levels in healthy subjects with prebypertension (Group A) and healthy normo-

tensives (Group B)

samples studied. Results are reported as concentra-
tions of adiponectin in ug/mL and concentrations
of resistin in ng/mL.

Statistical Analyses

Values are expressed as mean + SD. An unpaired
Student ¢ test was used to assess differences
between the two groups. A p<0.05 was consid-
ered statistically significant. All analyses were
performed with the SPSS statistical package (SPSS
Inc., Chicago, IL).

RESULTS

As shown in Table I, there were no statistical dif-
ferences according to age, gender, BMI, and other
laboratory markers for CV disease between the
two groups. As is shown in Table II and depicted
in the Figure, subjects with prehypertension com-
pared with normotensives had significantly lower
mean adiponectin plasma levels (6.26+2.18 ug/mL
vs. 12.12+4.8 ug/mL; p<0.01) and significantly
higher mean resistin plasma levels (10.62+3.17
ng/mL vs. 6.72+3.15 ng/mL; p<0.01).

DISCUSSION

The current study demonstrated that the mean
adiponectin plasma levels were lower while the
mean resistin plasma levels were higher in healthy
individuals with prehypertension compared with
healthy normotensives, even when age, gender,
BMI, and the other laboratory markers for CV
disease were matched for the two groups.
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For a long time, white adipose tissue was regard-
ed as a relatively passive site of energy storage.
Recent studies indicate that white adipose tissue is
an endocrine organ producing numerous proteins
with broad biologic activity. The secretory prod-
ucts of white adipose tissue, collectively referred to
as “adipocytokines,” include leptin, tumor necro-
sis factor-a, interleukin-6, transforming growth
factor-B, plasminogen activator inhibitor-1, angio-
tensinogen, adiponectin, resistin, and metallo-
thioneins. Proteins secreted by adipose tissue are
involved in obesity-associated complications such
as insulin resistance, endothelial dysfunction, arte-
rial hypertension, and atherosclerosis.®

Adiponectin is the most abundant secretory
protein of adipose tissue in humans,” with insulin
sensitizing, anti-inflammatory, and antiatherogenic
effects.® Recent cross-sectional studies in humans
have reported a significant negative correlation
between adiponectin plasma levels and obesity,
waist-hip ratio, insulin resistance,’ diabetic dyslip-
idemia,'® and CV disease.!'"12 A negative correla-
tion between adiponectin and BP levels has been
observed in normotensive populations. Results
of recent studies on adiponectin in hypertension
have been inconsistent. High,'? low,'*1¢ or nor-
mal adiponectin levels (only in patients without
insulin resistance) are reported in patients with
essential hypertension. Data concerning adiponec-
tin plasma levels in patients with high-normal BP
are also extremely limited.!*1¢ Our findings are in
agreement with Iwashima et al.'* and Kazumi et
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al.,}¢ and at variance with others who noticed a
relationship between lower adiponectin levels and
a predisposition to hypertension or high-normal
BP in men.

Resistin is a recently discovered adipocyte-
secreted polypeptide that has been implicated in
the development of insulin resistance. It belongs
to a family of cysteine-rich secretory proteins
termed the “resistin-like molecules” family and
is also described as “adipose tissue secretory fac-
tor” or “FIZZ” (found in inflammatory zones)
protein.'®~1® Assays for human resistin are in their
infancy. In the past year, several small studies
have reported that circulating resistin levels are
increased in human obesity and diabetes, although
not all reports have been consistent.?’

In humans, resistin is expressed primarily in
inflammatory cells.?! Recombinant resistin up-
regulates cytokines and adhesion molecule expres-
sion on human endothelial cells,>? suggesting a
potential role in atherosclerosis. The relationship
of resistin to inflammation, insulin resistance,
and atherosclerosis in humans, however, remains
largely unexplored.

Studies concerning resistin levels in patients
with hypertension are limited. Furuhashi et al.?3
found that resistin levels are not related to insulin
resistance, at least in patients with essential hyper-
tension, while Zhang et al.>* pointed out a rela-
tionship between fasting serum resistin and blood
glucose in patients with essential hypertension and
differing glucose tolerance, suggesting that resistin
may be a mediator involved in the development of
diabetes in humans. To the best of our knowledge,
this is the first study of resistin plasma levels in
healthy individuals with prehypertension.

A limitation of our study is that we have not
measured insulin resistance, which is a factor
known to influence plasma adiponectin con-
centration.” It should be emphasized, however,
that none of the subjects studied were diabetic.
The limitations of BMI in estimating body fat
are known, and it is possible that more accurate
measures of adipose tissue mass might be neces-
sary to categorically exclude obesity as a com-
mon antecedent. Therefore, we cannot exclude
that prehypertensive subjects had greater body
fat mass than normotensive subjects, and that
increased body fat mass is the cause of decreased
plasma adiponectin concentration in prehyperten-
sive subjects. Because this study is limited due to
the small number of subjects enrolled, it is unreli-
able to compare hormone levels between males
and females.

CONCLUSIONS

The present study suggests that in the absence of
major CV risk factors, persons with prehyperten-
sion have significantly higher resistin plasma levels
and lower adiponectin plasma levels compared
with normotensives. Although we don’t know the
exact mechanism underlying these differences and
recognize that they should be further investigated,
we believe that subjects with prehypertension
should be encouraged to modify their lifestyle to
avoid further development of metabolic and subse-
quent CV diseases.
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