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ABSTRACT

INTRODUCTION Adipose tissue has been recently recognized as an endocrine organ secreting a number
of adipokines contributing to the development of atherosclerosis, hypertension, chronic kidney disease,
endothelial dysfunction, insulin resistance, and vascular remodeling.

0BJECTIVES The aim of this study was to determine whether treatment with a B-blocker, calcium an-
tagonist, thiazide-like diuretic, or angiotensin Il type 1 receptor blocker influences plasma concentrations
of apelin, resistin, and visfatin in obese hypertensive patients.

PATIENTS AND METHODS  The study included 84 obese patients with essential hypertension. One control
group included obese subjects without hypertension, and the other, lean subjects without hypertension.
Patients with hypertension were randomized into 4 groups treated for 6 weeks with bisoprolol, amlodipine,
indapamide, or candesartan, respectively.

RESULTS Mean daily plasma apelin concentrations in patients treated with amlodipine was significantly
higher than the baseline values, whereas the difference in plasma apelin concentrations in other treat-
ment groups was not significant. Mean daily plasma resistin concentrations were significantly lower
after 6-week treatment with amlodipine, bisoprolol, or indapamide compared with the baseline values.
In patients treated with candesartan, no significant differences in resistin concentrations were shown.
After 6-week treatment with bisoprolol, mean daily plasma concentrations of visfatin were significantly
lower compared with the baseline values. Treatment with amlodipine, candesartan, or indapamide did
not significantly affect plasma visfatin levels.

concLusions  Antihypertensive treatment exerts significant and varied effects on adipokine secretion
in obese hypertensive patients. Changes in apelin secretion, caused by the use of different antihyper-
tensive drugs, may protect the cardiovascular system and kidneys. The involvement of adipokines in
mechanisms of diverse protective effects of antihypertensive drugs, independently of the effect on blood
pressure, requires further research.

INTRODUCTION In recent years adipose tissue  with increasing adiposity."? In contrast, secretion

has been recognized as a dynamic endocrine or-
gan secreting a number of hormones, cytokines,
and growth factors (called adipokines) that con-
tribute to the development of hypertension, ath-
erosclerosis, chronic kidney disease, endothelial
dysfunction, insulin resistance, and vascular re-
modeling. Several adipokines are preferentially
expressed in visceral adipose tissue, and the se-
cretion of proinflammatory adipokines is elevated

of some adipokines with cardio- and nephropro-
tective properties is significantly reduced in pa-
tients with essential hypertension.?

It is suspected that a recently discovered hor-
mone, apelin, is involved in the physiology and
pathology of water balance as well as cardiovas-
cular and metabolic disorders.* The cardiovascu-
lar system appears to be the primary target of
apelin,® and changes in the expression of apelin
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and the apelin receptor (APJ) have been found
in patients with cardiac dysfunction. Immuno-
activity of apelin and its receptor have been also
found in the brain, including hypothalamus.” This
is consistent with a potential role of apelin in the
control of pituitary hormone release,® body fluid
equilibrium, and drinking behavior.® It has been
shown that apelin expression is increased by tu-
mor necrosis factor o (TNF-a)'? and hypoxia-in-
ducible factor 1-a'' (HIF-1a) and decreased by
aldosterone."

A modest, although unclear, role in the control
of food intake has been described for apelin, and
activation of the APJ has been shown to exert a
stimulatory effect on gastric and endothelial cell
proliferation.’ Further studies on the physiology
of apelin are needed to provide new insights into
glucose homeostasis as well as new therapies for
cardiovascular complications.

Plasma levels of another adipokine, resistin,
have been associated with markers of inflamma-
tion such as TNF-a or interleukin 6. Moreover,
resistin has been shown in humans to be a pre-
dictive factor for coronary atherosclerosis, inde-
pendent of the C-reactive protein (CRP) level.'*16
Resistin has been shown to promote activation
of endothelial cells by releasing endothelin. It
induces also the expression of vascular cell ad-
hesion molecules as well as vascular endothelial
growth factor receptors.'”'® Furthermore, it stim-
ulates proliferation of the smooth muscle cells.'

In contrast to animal models, immunocom-
petent cells appear to be the major source of re-
sistin in humans, rather than adipocytes,?® and
thus the presence of resistin in human adipose
tissue is mostly due to its production by the non-
fat stroma-vascular fraction of adipose tissue,
completing a vicious circle of inflammation re-
lated to obesity.

Visfatin has the properties of a cytokine,?' hor-
mone,”? and enzyme?® with a potential influence
on cellular metabolism.?* Additionally, the influ-
ence of visfatin on the immune system has been
postulated—visfatin seems to act as a growth-
-enhancing and colony-enhancing factor for the
pre-B-cell.?® The role of visfatin in the pathogen-
esis of insulin resistance is increasingly being
discovered.”’

Current guidelines equally recommend using
B-blockers, calcium antagonists, thiazide-like di-
uretics, or renin—angiotensin-aldosterone system
blockers (angiotensin II type 1 receptor) block-
ers [ARBs] or angiotensin-converting enzyme in-
hibitors [ACEIs]) as the first-line therapy in pa-
tients with hypertension.?® Some groups of pa-
tients may benefit from selecting a specific class
of medication (eg, a B-blocker in patients with
ischemic heart disease or ACEI/ARB in diabetics
and patients with proteinuria). It is also known
that treatment with thiazide diuretics is associ-
ated with the development of diabetes, lipid dis-
turbances, or gout. It is also well known that,
at least in the first months of treatment, glu-
cose intolerance or dyslipidemia may occur after

treatment with some B-blockers. It has also been
demonstrated that some ARBs may reduce serum
uric acid concentrations and increase plasma ad-
iponectin levels (the latter is also true for some
ACEIs). This evidence may strongly suggest that
a number of antihypertensive drugs may exert
their activity also on several metabolic process-
es beyond their blood pressure-lowering effects.
Still, more data is needed before such specific rec-
ommendations can be established.

Therefore, the aim of this study was to deter-
mine changes in plasma concentrations of se-
lected hormones produced by adipose tissue,
such as apelin, resistin, and visfatin, in obese
patients with essential hypertension treated with
a B-blocker, calcium antagonist, thiazide-like di-
uretic, or an ARB.

PATIENTS AND METHODS The study was per-
formed in 84 obese patients with essential hy-
pertension (24 women, 60 men; age, 44.6 +9.6
years; body mass index [BMI], 34.4 +4.5 kg/m?), in
22 obese subjects without hypertension (6 wom-
en, 16 men; age, 42.0 +13.2 years; BMI, 33.6 +4.0
kg/m?), and a group of lean subjects with normal
blood pressure (8 women, 13 men; age, 44.0 +8.2
years; BMI, 22.8 +1.5 kg/m?). The study protocol
was approved by the Ethics Committee at the
Medical University of Silesia in Katowice, Poland.

Office blood pressure was measured using mer-
cury sphygnomanometer with 2-mmHg accuracy,
according to the standard conditions. The diag-
nosis of essential hypertension was established
after excluding all secondary forms of hyperten-
sion by a clinical, biochemical, ultrasound, and
radiological examination. In all patients, hyper-
tension was diagnosed de novo, and none of the
patients had a history of antihypertensive treat-
ment. Blood pressure at baseline did not exceed
180/110 mmHg.

The content of adipose tissue was assessed by
dual energy X-ray absorptiometry (Lunar Corpo-
ration, Madison, Wisconsin, United States). An-
thropometric measurements were done in all par-
ticipants and included weight, height, and waist
and hip circumferences.

Patients with diabetes mellitus, autoimmune
diseases, malignancy, renal insufficiency (estimat-
ed glomerular filtration rate <60 ml/min/1.72 m?
according to the Modification of Diet in Renal
Disease formula), liver cirrhosis, acute coronary
syndromes, heart failure (New York Heart Asso-
ciation classes II-1V), pregnant or intending to
get pregnant, or previously treated for hyperten-
sion were excluded from this study.

In all patients blood samples were obtained in
a fasting state at 7 AM for the assessment of se-
rum levels of glucose, cholesterol, triglycerides,
thyroid-stimulating hormone (TSH), ferritin, CRP,
insulin, and leptin, as well as plasma levels of
N-terminal pro-B-type natriuretic peptide (NT-
proBNP), apelin, resistin, and visfatin concen-
trations, and additionally at 11 AM, 3 PM, 7 PM,
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12 AM, and 4 AM for the assessment of plasma
apelin, resistin, and visfatin levels.

There was no significant difference in plasma
apelin, resistin, and visfatin concentrations at
the specified time points, and the average of all
measurements was used in further analyses as
mean daily values.

Patients with hypertension were randomized
into 4 groups treated with one of the following
drugs as a monotherapy: 1) selective B-blocker,
bisoprolol (2.5-10 mg/d [Concor, Merck]; n = 21;
7 women/14 men); or 2) long-acting calcium an-
tagonist, amlodipine (2.5-10 mg/d [Vilpin, Pli-
va]; n = 21; 6 women/15 men); or thiazide-like di-
uretic, indapamide (1.5-3.0 mg/d [Diuresin SR,
Polfarmex]; n = 21; 6 women/15 men); or 4) AT1
receptor blocker, candesartan (4-32 mg/d [Ata-
cand, Astra-Zenecal; n = 21; 5 women/16 men).

After 6 weeks of monotherapy, all the above
biochemical and hormonal analyses were repeat-
ed. Plasma NT-proBNP and serum TSH and ferri-
tin concentrations were assessed by a micropar-
ticle enzyme immunoassay; serum insulin con-
centrations, by an enzyme-linked immunosor-
bent assay (ELISA); and CRP concentrations, by
the turbidimetric method. Plasma apelin, resis-
tin, and visfatin concentrations were measured
using commercially available ELISA kits (all Phe-
nix Peptides, Karlsruhe, Germany). Serum leptin
concentrations were measured by a radioimmuno-
assay (Linco Research Inc., St. Charles, Missouri,
United States). Other parameters were estimat-
ed by routine laboratory methods. To inhibit the
activity of proteinases, aprotinin (0.6 TIU/ml of
blood) was added. Serum samples were stored at
-40°C until analysis.

The homeostatic model assessment insulin re-
sistance (HOMA-IR) index as a measure of insu-
lin sensitivity was calculated.?’

Statistical analysis The Shapiro-Wilk test was
used for testing normality distribution of vari-
ables. For normally distributed variables, the
groups were compared by the analysis of vari-
ance with a post hoc analysis (LSD test). For vari-
ables that were not normally distributed in the
population, the Kruskal-Wallis analysis of ranks
and then the Mann-Whitney test were used. Sim-
ple linear correlation (Pearson r) for seleceted
variables was also performed. The results were
expressed as mean = SD as indicated. Differenc-
es were considered statistically significant at a
P value of less than 0.05. All statistical analyses
were performed using the Statistica 5.0 software
(StatSoft Inc., Tulsa, Oklahoma, United States).

RESULTS There were no differences in the mean
age, serum concentrations of total cholesterol,
creatinine, TSH, and NT-proBNP between hy-
pertensive patients and participants (obese and
lean) with normal blood pressure.

Compared with lean subjects without hyperten-
sion, obese subjects (with or without hyperten-
sion) were characterized by significantly higher

plasma concentrations of uric acid, leptin, CRP,
glucose, insulin, and ferritin (TABLE 1).

After 6 weeks of antihypertensive treatment,
a significantly lower blood pressure was noted in
all obese hypertensive patients (TABLE 2). The BMI
and serum concentration of creatinine, cholester-
o, triglycerides, urea, leptin, CRP, and ferritin did
not change significantly during the 6-week antihy-
pertensive treatment. Plasma NT-proBNP levels
were significantly higher after 6 weeks of treat-
ment with bisoprolol in comparison with the base-
line values (62.5 +41.6 pg/ml vs 43.8 +40.8 pg/ml
respectively; FIGURE 1), and HOMA-IR values were
significantly higher in patients treated with in-
dapamide in comparison with the baseline values
(3.93 +2.23 vs 3.22 +1.65, respectively; FIGURE 2).

The mean daily plasma apelin concentration
did not differ significantly between the groups,
although a tendency toward lower levels was ob-
served in hypertensive patients.

No significant correlation was found between
mean daily plasma apelin concentrations and plas-
ma NT-proBNP, serum CRP, and serum insulin
levels as well as the HOMA-IR index.

The mean daily plasma apelin concentration
was significantly higher (P <0.05) after 6 weeks
of antihypertensive treatment in all obese hy-
pertensive patients (534 98 pg/ml vs. 496 +150
pg/ml at baseline). In the treatment subgroups,
mean daily plasma apelin concentrations in pa-
tients treated with amlodipine was significantly
higher (P <0.05) than the respective baseline val-
ues (538 +84 pg/ml vs 444 +163 pg/ml), while the
difference in other treatment groups was not sig-
nificant (FIGURE 3). There was no significant corre-
lation between the change in mean daily plasma
apelin concentration and change in blood pressure
after 6 weeks of antihypertensive treatment. The
mean plasma resistin concentration did not dif-
fer significantly between the groups. No signifi-
cant correlation was found between mean daily
plasma resistin concentrations and BMI, body fat
percentage, insulin concentration, and HOMA-IR.

After 6 weeks of antihypertensive treatment,
mean daily plasma resistin concentrations were
significantly lower than the respective pretreat-
ment values in patients treated with amlodipine
(2.01 £0.13 ng/ml vs 2.39 +0.45 ng/ml, P <0,05),
bisoprolol (1.88 +0.48 ng/ml vs 2.36 +0.81 ng/ml,
P <0.001), or indapamide (2.02 +0.86 ng/ml vs
2.89 +0.71 ng/ml, P <0.05). The therapy with can-
desartan did not significantly affect plasma resis-
tin concentrations (FIGURE 4).

The mean daily plasma visfatin concentration
was higher both in obese subjects with normal
blood pressure (15.3 +4.2 ng/ml) and obese pa-
tients with hypertension (12.3 +3.9 ng/ml), com-
pared with lean subjects without hypertension
(9.6 +2.6 ng/ml, P <0.001).

A significant positive correlation (P <0.05)
was found between mean daily plasma visfatin
concentrations and BMI, WHR, total fat mass,
trunk fat mass, serum insulin concentration,
and HOMA-IR index. A significant negative
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TABLE 1

Baseline characteristics of the study groups

Parameter Hypertensive obese  Normotensive Normotensive lean P value
(n = 84) obese (n = 22) (n=21) (ANOVA)
age, y 446 9.6 42.0 +13.2 44.0 =8.2 NS
male/female 60/24 16/6 13/8 -
BMI, kg/m? 344 =45 33.6 +4.0 22.8 1.5 <0.001
SBP. mmHg 152 =10 122 =72 117 =9 <0.001
DBP, mmHg 94 =5 79 =42 77 £5° <0.001
total fat mass, kg 37.2 =10.8 379 =111 15.8 +=4.32b <0.001
trunk fat mass, kg 21.2 +6.3 21.1 6.1 7.7 £2.520 <0.001
total lean mass, kg 60.9 =11.8 63.3 =11.6 49.2 £12.1ab <0.001
WHR 0.92 +0.06 0.93 +0.04 0.84 +0.05b <0.001
serum creatinine, umol/l 84.0 £15.9 81.3 £11.5 83.1 £13.3 NS
eGFR (MDRD), ml/min/1.72 m? 82 =16 85 =14 80 =12 NS
serum uric acid, umol/l 315 £59 327 £83 244 +712b 0.005
total cholesterol, mmol/l 55 +1.1 55=1.0 5.3 +0.9 NS
HDL cholesterol, mmol/I 1.3 0.3 1.3x0.2 1.4 £0.2 NS
triglycerides, mmol/l 1.8 +1.0 1.7 1.0 1.4 =0.6 NS
serum glucose, mmol/| 5.8 +0.7 5.8 +04 5.3 +0.42b <0.005
serum insulin, pU/ml 12.4 +6.2 12.7 £5.1 5.1 £1.62 <0.001
HOMA-IR 3.25 =1.80 3.30 =1.40 1.20 £0.422b <0.001
TSH, plu/ml 2.35 =157 2.67 =1.23 1.82 +0.64° <0.05
CRP, mg/d 0.36 =0.30 0.25 +0.23 0.05 +0.042> <0.001
ferritin, ng/ml 147 =101 172 =131 87 =530 <0.01
leptin, pg/ml 18.8 +£16.5 16.4 +7.5 5.5 +3.82b <0.001
apelin, pg/ml 508 =160 536 =157 549 =146 NS
resistin, ng/ml 2.31 £0.88 2.37 =0.54 2.32 =0.66 NS
visfatin, ng/ml 12.4 =51 14.9 =6.5° 10.3 £3.7° <0.05
NT-proBNF, pg/ml 46.5 =41.0 46.8 +35.6 52.9 +33.0 NS

Data are presented as mean =+ standard deviation.

a P <0.05 vs obese hypertensive patients;

b P <0.05 vs obese normotensive patients

Abbreviations: BMI, body mass index; CRP, C-reactive protein; DBP, diastolic blood pressure; eGFR, estimated glomerular
filtration rate; HDL, high-density lipoprotein; HOMA-IR, homeostatic model assessment insulin resistance; NT-proBNP,
N-terminal pro-B-type natriuretic peptide; SBP, systolic blood pressure; TSH, thyroid-stimulating hormone; WHR,

waist-to-hip ratio

TABLE 2 Changes of baseline parameters in obese hypertensive patients after treatment

Parameter Bisoprolol Amlodipine Indapamide Candesartan
baseline after 6-week  baseline after 6-week  baseline after 6-week  baseline after 6-week
treatment treatment treatment treatment
BMI, kg/m? 33.7 £34 33.6 £3.6 33.6 £3.2 33.1 £43 35.3 £4.6 35.2 45 35.2 +6.2 35.0 £6.0
SBP, mmHg 152 =10 120 =7° 156 =10 124 +8° 148 +9 119 +8b 152 =9 122 +15°
DBP, mmHg 93 +5 75 +5P 95 +6 78 +6° 92 +3 74 6> 95 +5 75 +5b
glucose, mmol/l 59 =05 5.5 +0.7¢ 5.8 0.7 6.0 =0.6 5.9 0.7 6.0 =04 5.9 +0.8 5.9 0.7
CRP, mg/dl 0.35 +0.29 0.30 =0.23 043 +0.33 0.41 =0.27 0.30 +0.28  0.35 =0.22 0.36 =0.32  0.31 £0.30

Data are presented as mean =+ standard deviation.
a P <0.05vs baseline, b P <0.001 vs baseline
Abbreviations: see TABLE 1
correlation was found between mean daily plasma

visfatin concentrations and plasma NT-proBNP
concentrations in all study groups (FIGURE 5).
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The mean daily plasma concentration of vis-
fatin in patients treated with bisoprolol was sig-
nificantly lower than the respective baseline val-
ues (10.7 +3.7 ng/ml vs 13.6 +3.9 ng/ml, P <0.01).
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FIGURE 2 HOMA-IR index before and after 6 weeks of antihypertensive treatment with bisoprolol (A), amlodipine (B), indapamide (C), or candesartan (D)
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FIGURE 5 Correlation
between N-terminal
pro-B-type natiuretic
peptide (NT-proBNP) and
visfatin serum
concentrations

30

visfatin, ng/ml

r=-0.198
P <0.05

100 150 200

NT-proBNP, pg/ml

1 I

25~ 25
P <0.01
20 20+
E T =
2 154 S 151
£ £
_..g 10 l “g 10
- 1
5 1 5 1
0 T ] 0
baseline after 6-week
treatment
25 25 -
201 T P=NS 20 -
= E
S 154 T S 15-
£ £
R 10 L “E 10
= J_ =
5 54
0 T ] 0
baseline after 6-week

baseline after 6-week

treatment

o |

: L

treatment

baseline after 6-week

treatment

FIGURE 6 Serum visfatin concentrations before and after 6 weeks of antihypertensive treatment with bisoprolol (A), amlodipine (B), indapamide (C),

or candesartan (D)

The therapy with amlodipine, candesartan, or in-
dapamide did not significantly affect plasma vis-
fatin concentrations (FIGURE 6).

DISCUSSION  Boucher et al?® were the first to re-
port that the plasma apelin concentration posi-
tively correlates with the visceral fat area in hu-
mans and suggested apelin as a potential link be-
tween obesity and variations in insulin sensitiv-
ity. This observation was confirmed by a study
by Castan-Laurell et al,’® who observed elevated
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plasma apelin concentrations in obese women
compared with lean controls. Moreover, a sig-
nificant reduction of plasma apelin concentra-
tion was observed after calorie restriction and
weight loss.?® Furthermore, insulin affected ape-
lin mRNA and peptide secretion in cultured ad-
ipocytes in vitro, suggesting an essential role of
insulin in the regulation of apelin expression.?®
Daviaud et al'® found that TNF-a may act as a
direct regulator of apelin expression in human
adipocytes, and Wei et al*® demonstrated that
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a glucocorticosteroid (dexamethasone) decreas-
es apelin mRNA synthesis in 3T3-L1 adipocytes.

Although plasma apelin concentrations only
tended to be lower in hypertensive patients in
this study, they were shown to be lower in pa-
tients with essential hypertension.’!

We found a positive correlation between plas-
ma apelin concentration and insulin resistance
measured by the HOMA-IR model. Moreover,
changes in insulin resistance in patients treat-
ed with indapamide were accompanied by simi-
lar changes in plasma apelin concentrations. This
confirms a functional link between apelin and in-
sulin, which has been demonstrated in experi-
mental animals.??33

In obesity, an abnormal and chronic increase
in proinflammatory cytokine production in adi-
pose tissue can have a profound impact on whole-
-body energy balance.?*% The negative influence
of TNF-a on insulin sensitivity®® and a positive
influence on apelin secretion'’ have been well
documented.

In vitro studies in cultured adipocytes showed
that dexamethasone significantly increases visfa-
tin mRNAY and decreases apelin mRNA% in 3T3-
-L1 adipocytes. Furthermore, glucocorticoids play
an important role in determining adipose tissue
distribution and function and are overexpressed
in central obesity,*® owing to the increased activ-
ity of 11B-hydroxysteroid dehydrogenase type 1
caused by overproduction of TNF-q, interleu-
kin 6, and leptin® in obese subjects.

Treatment with a thiazide-like diuretic, indap-
amide, was shown to reduce plasma apelin concen-
trations along with increasing insulin resistance,
similarly as it was reported for adiponectin.*

Apelin causes endothelium-dependant vasodi-
latation by triggering the release of vasodilators,
such as nitric oxide, from endothelial cells*' and
counterregulates the renin—angiotensin-aldo-
sterone system activity by interaction between
its receptor (APJ) and AT1R as well as by stimu-
lating ACE2.%? Reduced plasma apelin concentra-
tions after indapamide treatment may therefore
result in less effective blood pressure-lowering
after prolonged therapy (“escape” phenomenon).

In rodents, resistin is derived largely from ad-
ipose tissue. In contrast to animal model, immu-
nocompetent cells rather than adipocytes appear
to be the major source of resistin in humans.?’
Heilbronn et al*® have shown that neither fat cell
size nor percent body fat is related to serum re-
sistin concentrations, which is consistent with
the results of our study. Salvage et al** reported
no difference in serum resistin levels amonglean,
obese, and obese hypertensive patients, despite
wide variations in insulin sensitivity. Resistin ex-
pression in adipose tissue from morbidly obese
patients is significantly higher compared with
that from lean subjects but does not correlate
with BMI. A possible explanation for this could
be a higher proportion of mononuclear cells ex-
pressing resistin mRNA in the adipose tissue of
obese individuals.

For the first time, we described the influence
of different antihypertensive drugs on plasma re-
sistin concentrations in obese patients with ar-
terial hypertension. As shown in this study, the
mean daily plasma resistin concentration did not
change after 6 weeks of antihypertensive treat-
ment with candesartan. However, the mean dai-
ly plasma resistin concentration in patients treat-
ed with amlodipine, bisoprolol, and indapamide
was significantly lower than the respective base-
line values. As high resistin levels have been cor-
related with increased incidence of cardiovascu-
lar disease,* this would be an additional path-
way by which some antihypertensive drugs may
reduce the cardiovascular risk independently of
their blood pressure-lowering effects.

Some evidence suggests that catecholamines
impair insulin sensitivity and that increased ac-
tivity of the sympathetic nervous system contrib-
utes to insulin resistance and diabetes mellitus.*
Several mechanisms by which catecholamines in-
duce insulin resistance have been suggested, in-
cluding molecular interactions on different lev-
els between adrenergic and insulin signaling cas-
cades,* or upregulation of interleukin 6.*® There-
fore, the effect of bisoprolol, as a B1 receptor an-
tagonist, may facilitate the effects of endogenous
catecholamines on B2, B3, or/and a receptors,
thus exerting their suppressive effect on resis-
tin secretion.

Fukuhara et al?? for the first time reported that
serum levels of visfatin correlate positively with
the visceral fat area in humans. This observation
has been in agreement with the study by Haider
et al,*® who found elevated serum visfatin levels
in morbidly obese patients compared with lean
controls. Finally, a significant reduction of serum
visfatin concentrations was observed 6 months
after gastric banding and significant weight loss.

Berndt et al*® demonstrated that although se-
rum visfatin concentrations in humans correlat-
ed positively with visceral adipose tissue, visfa-
tin mRNA expression, BMI, and percent of body
fat, there was no significant correlation between
circulating visfatin levels and waist-to-hip ratio
or the amount of visceral fat. Furthermore, oth-
er recent reports have suggested that although
visceral adipose tissue and visfatin mRNA may
correlate with BMI, circulating levels of visfatin
do not show the same association with BMI. In-
stead, serum visfatin levels negatively correlat-
ed with BMI.>'

In agreement with the observation in elderly
patients,” plasma visfatin concentrations did not
correlate with blood pressure but correlated with
the degree of insulin resistance. Contrary to the
observation by Lan et al,>® we observed no signifi-
cant changes in plasma visfatin concentrations af-
ter treatment with ARB and amlodipine. However,
Lan et al®® described that in leaner patients (a BMI
of approximately 25 kg/m? versus approximately
35 kg/m? in this study) insulin sensitivity during
the treatment period was also improved. We also
demonstrated in our study that treatment with
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bisoprolol resulted in lower plasma visfatin con-
centrations. Considering the fact that high plas-
ma visfatin concentrations have been correlated
with cerebrovascular disease,* this could trans-
late into an additional benefit for patients with
high risk of stroke.

Conclusions  Our study showed that antihyper-
tensive therapy seems to exert a profound ef-
fect on secretion of some adipokines in obese pa-
tients with essential hypertension. These effects
of antihypertensive drugs may potentially protect
against cardiovascular and kidney diseases. How-
ever, such additional beneficial effects of some
antihypertensive drugs, beyond blood pressure
reduction, should be assessed in future studies.
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STRESZCZENIE

WPROWADZENIE W ostatnich latach wykazano, ze tkanka ttuszczowa petni funkcje wewnatrzwydzielnicze
i wytwarza wiele adipokin, ktdére przyczyniajg sie do rozwoju miazdzycy, nadci$nienia tetniczego, przewlekiej
choroby nerek, dysfunkcji $rédbtonka, insulinoopornosci i przebudowy naczyn.

CeLE  Celem tego badania byta ocena, czy leczenie B-blokerem, blokerem kanatu wapniowego, diure-
tykiem tiazydopodobnym lub blokerem receptora AT1 wptywa na stezenie w osoczu apeliny, rezystyny
i wisfatyny u otytych chorych na nadci$nienie tetnicze.

PACJENCI | METODY Do badania wigczono 84 otytych chorych na samoistne nadcisnienie tetnicze.
Do jednej z grup kontrolnych wtgczono osoby otyte bez nadci$nienia tetniczego, a do drugiej grupy
kontrolnej wtaczono osoby bez otyto$ci i bez nadcisnienia tetniczego. Chorzy na nadci$nienie tetnicze
zostali losowo przydzieleni do jednej z 4 grup leczonych przez 6 tygodni odpowiednio: bisoprololem,
amlodyping, indapamidem lub kandesartanem.

wyniki Srednie w ciagu dnia stezenie apeliny w osoczu chorych leczonych amlodyping byto znamiennie
wyzsze w poréwnaniu z warto$ciami sprzed rozpoczecia leczenia, podczas gdy w pozostatych leczonych
grupach stezenie apeliny w osoczu nie ulegto istotnej zmianie. Srednie w ciagu dnia stezenie rezystyny
w osoczu byto znamiennie nizsze po 6-tygodniowym leczeniu amlodypina, bisoprololem lub indapamidem
w poréwaniu do warto$ci wyj$ciowych. U chorych leczonych kandesartanem nie obserwowano istotnych
réznic stezenia rezystyny w osoczu przed i po leczeniu. U chorych leczonych bisoprololem obserwowano
znamiennie nizsze stezenie wisfatyny w osoczu po 6-tygodniowym leczeniu w poréwnaniu do warto$ci
wyj$ciowych. Leczenie amlodyping, kandesartanem lub indapamidem nie wptyneto istotnie na stezenie
wisfatyny w osoczu.

WNI0SKI  Leczenie przeciwnadci$nieniowe powoduje istotne i zréznicowane zmiany wydzielania adipokin
u otytych chorych na nadci$nienie tetnicze. Zmiana wydzielania adipokin w nastepstwie stosowania
réznych lekéw przeciwnadcisnieniowych moze wptywaé ochronnie na uktad sercowo-naczyniowy i nerki.
Udziat adipokin w mechanizmie zréznicowanego dziatania ochronnego lekéw przeciwnadci$nieniowych,
niezaleznie od wptywu na ci$nienie tgtnicze, wymaga jednak dalszych badan.

Woptyw leczenia przeciwnadci$nieniowego na stezenie apeliny... 253



