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A b s t r a c t

Background: The relationship between menopause and hypertension has been a topic of investigation for several years. In
the pathogenesis of hypertension after menopause, metabolic disturbances play an important role.

Aim: To assess the relationship between adipocytokines and blood pressure, lipid and glucose metabolism in middle-aged
perimenopausal women with essential hypertension.

Methods: The study included 192 women aged 40 to 60 years (mean age 51.73 ± 1.82 years), 152 with mild and moderate
essential hypertension and 40 normotensive age-matched controls. The diagnosis of menopause was based on the data from
medical records and confirmed by serum concentrations of the FSH. The study population was stratified according to the
menopausal status into four subgroups (normotensive pre- and postmenopausal, and hypertensive pre- and postmenopausal
patients). In all subjects anthropometrical measurements and 24-hour ambulatory blood pressure monitoring were per-
formed. Serum levels of leptin, adiponectin and resistin were measured using immunochemical assays. Fasting blood samples
were taken for glucose, insulin and serum lipids concentration.

Results: Postmenopausal women did not differ from premenopausal in respect to mean arterial pressure (normotensive 85.2 ±
± 5.6 vs 84.4 ± 4.9 mm Hg; hypertensive 99.5 ± 5.9 vs 98.8 ± 5.3 mm Hg). Menopause had no effects on glucose
metabolism. Total cholesterol and LDL cholesterol were significantly higher in postmenopausal women. In multiple regres-
sion analysis, the strongest predictors of hypertension were waist circumference and serum leptin concentration. Adiponectin
and resistin levels were not associated with blood pressure values.

Conclusions: In hypertensive postmenopausal females increased leptin level may play an important role in the pathogenesis
of hypertension, independent of body mass index. Menopause per se does not affect blood pressure values. The influence of
menopause on serum lipids may modulate the cardiovascular risk profile in postmenopausal females.
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INTRODUCTION
Hypertension is a major cardiovascular risk  (CV) factor possi-
bly explaining the excessive CV morbidity and mortality in
postmenopausal women. The relationship between meno-
pause and blood pressure (BP) still remains unclear [1]. Wo-
men show a steeper increase in systolic BP after the meno-
pause, but whether this is due to the effect of age or the me-
nopause is still debated. Interestingly, multiple cross-sectio-

nal and longitudinal studies exploring this issue showed di-
verging results [2–8]. During the transition from premenopause
to postmenopause, many women experience weight gain [9,
10], and central fat deposition [11]. Recently published data
indicate that age-related weight gain may also importantly
influence CV risk profile in perimenopausal women [7, 8].
Contemporary research suggests that the adipocyte-derived
hormones, such as leptin, adiponectin and resistin may be an
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important factor linking obesity, metabolic syndrome and CV
disorders.

Thus, we have undertaken the study to investigate the re-
lationship between serum adipocytokines and BP, as well as
the body mass and metabolic factors in middle aged hyperten-
sive women with regard to the role of menopause status.

METHODS
Study population
We recruited 192 women aged 40–60 years: 152 women
with newly diagnosed, never treated, mild or moderate hy-
pertension (referred to the Hypertension Outpatient clinic be-
tween June 2004 and November 2008), and 40 age-matched
normotensive controls. Diagnosis of hypertension was made
based on at least two BP measurements on different occa-
sions and confirmed by 24-hour ambulatory BP monitoring
(ABPM). We excluded patients with surgical menopause,
women using hormone replacement therapy or oral contra-
ceptives, women with secondary hypertension, chronic kid-
ney disease, diabetes mellitus and current smokers. Studied
population was divided into two groups: postmenopausal wo-
men and women with regular menstrual cycles. The definition
of menopause was based on two criteria: self reported men-
strual characteristics (last menstruation > 1 year ago) con-
firmed by blood follicular stimulating hormone (FSH) level
(> 40 IU/L). The study protocol was approved by the local
ethical committee (KBET/378/B/2003 and KBET/51/B/2007).

Procedures
All subjects underwent a clinical assessment comprising de-
tailed history and a physical examination with anthropome-
tric measurements. Body weight and height were measured
and body mass index (BMI) was calculated. Waist and hip
circumference was determined and the waist to hip ratio
(WHR) was calculated. Office BP measurements were per-
formed with semiautomatic, validated, oscillometric moni-
tors (OMRON 715-IT, Kyoto, Japan) in accordance with the
ESC and ESH guidelines [12]. In all subjects 24-hour ABPM
(SpaceLabs 90210, SpaceLabs Inc., Redmond, Washington,
USA) was performed, with BP readings every 15 minutes du-
ring the daytime (6:00–22:00) and 20 minutes during the ni-
ght (22:00–6:00). All blood samples were taken during the
follicular phase of the menstrual cycle in premenopausal
women and arbitrarily in postmenopausal women. The le-
vels of FSH and oestradiol were measured using MEIA kits,
Abbott (sensitivity 1 ng/mL for oestradiol and 0.5 mIU/mL for
FSH). The concentration of leptin was determined using
Quantikine® Human Leptin Immunoassay (R&D Systems).
Adiponectin level was measured using the Quantikine® Human
Adiponectin assay (R&D Systems). Quantitative measurement
of resistin was performed with the use of biotin labelled anti-
body based “sandwich” enzyme immunoassay (Human Re-
sistine ELISA, BioVendor). Routine laboratory methods were
applied for measurement of basic biochemical parameters.

All measurements were performed using Modular P, Roche
device and appropriate Roche kits. Serum insulin concentra-
tions were determined by radioimmunoassay (RIA-kit OriPI
Swierk, Otwock, Poland) using a scintillation meter (LKB,
Turku, Finland). The homeostasis model assessment HOMA
index was calculated as the product of the fasting plasma insu-
lin level [mU/mL] and the fasting plasma glucose level [mmol/L],
divided by 22.5 [13, 14]. Recently developed index of the
insulin sensitivity, extensively validated against the reference
standard glucose clamp method, is a quantitative insulin sen-
sitivity check index (QUICKI) [15]. The QUICKI in our study
was used as the surrogate of insulin sensitivity. It was calcula-
ted according to the formula: 1/(log glucose [mg/dL] + log
insulin [µU/mL]).

Statistical analysis
The results obtained were compared between the analysed
groups of patients. The data are expressed as mean values
and standard deviations. Statistica 7.0 software was used for
the data management and statistical analyses. Analysis of va-
riance was used to compare means and the Pearson c2 test
to compare proportions. Age and BMI adjusting in multiva-
riate linear regression analysis was applied when necessary
to correct the between-group differences for the effects of
confounding variables. As the distribution of fasting plasma
leptin and adiponectin concentrations were extremely ske-
wed, these values were log-transformed in order to improve
normality for statistical testing. A p value < 0.05 was consi-
dered significant.

RESULTS
Clinical characteristics of the hypertensive and normotensive
groups, including anthropometric parameters, are presented
in Table 1. Hypertensive women had significantly higher BMI
and waist circumference, as well as serum triglyceride level.
Postmenopausal women, both in normotensive and hyper-
tensive group, were significantly older, thus later analyses were
adjusted to age (Table 2).

The relationship between adipocytokines
and blood pressure
In the whole examined population a positive linear correla-
tion between leptin level and systolic BP from 24 hours (r =
= 0.32, p = 0.004), day-time (r = 0.29, p = 0.01) and night-
-time (r = 0.37, p = 0.001) was found. Analysing the crude
data of serum adipocytokines, we observed significantly hi-
gher leptin levels in the hypertensive women compared to
the normotensive group (both pre- and postmenopausal)
(Table 3). The highest leptin level was found in postmeno-
pausal hypertensive women. After adjustment for BMI and
age in multivariate analysis, the difference in leptin level
between postmenopausal and premenopausal hypertensi-
ve women remained significant. In the whole group, a po-
sitive correlation between the level of leptin and weight
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(correlation coefficient: r = 0.60, p < 0.0001), BMI (r = 0.65,
p < 0.0001), and waist circumference (r = 0.53, p = 0.001)

was observed. Moreover, a significant correlation between
leptin concentration and triglycerides (r = 0.21, p = 0.003)

Table 1. Table 1. Table 1. Table 1. Table 1. Clinical characteristics of the studied groups

Hypertensive women (n = 152) Normotensive controls (n = 40) P

Age [years] 51.1 ± 5.5 51.0 ± 2.8 0.98

Body mass index [g/m2] 27.1 ± 3.2 25.2 ± 4.1 0.006

Waist circumference [cm] 89.7 ± 8.8 81.7 ± 9.2 < 0.001

Office SBP [mm Hg] 158.2 ± 17.2 128.7 ± 14.0 < 0.001

Office DBP [mm Hg] 91.6 ± 11.5 77.8 ± 8.4 < 0.001

24-h SBP [mm Hg] 134.4 ± 10.1 112.6 ± 6.2 < 0.001

24-h DBP [mmHg) 81.3 ± 8.7 70.8 ± 5.0 < 0.001

24-h pulse rate [beats/min] 76.1 ± 10.9 73.4 ± 7.8 0.36

Fasting blood glucose [mmol/L] 5.15 ± 0.46 5.13 ± 0.80 0.96

Serum total cholesterol [mmol/L] 5.95 ± 1.1 5.94 ± 1.2 0.99

Serum LDL-cholesterol [mmol/L] 3.74 ± 1.0 3.54 ± 0.9 0.65

Serum HDL-cholesterol [mmol/L] 1.54 ± 0.4 1.66 ± 0.4 0.46

Serum triglycerides [mmol/L] 1.91 ± 0.84 1.22 ± 0.52 0.04

Fasting glucose [mmol/L] 5.03 ± 0.45 4.95 ± 0.46 0.49

Insulin log [log mIU/mL] 1.15 ± 0.23 0.95 ± 0.22 0.02

HOMA index 3.93 ± 2.73 2.45 ± 1.53 0.01

QUICK index 1.61 ± 0.10 1.80 ± 0.32 0.03

FSH [IU/L] 42.2 ± 35.1 45.2 ± 36.1 0.71

SBP — systolic blood pressure; DBP — diastolic blood pressure; LDL — low density lipoprotein; HDL — high density lipoprotein; FSH — follicular
stimulating hormone; HOMA — homeostasis model assessment index; QUICK — quantitative insulin sensitivity check index

Table 2.Table 2.Table 2.Table 2.Table 2. Blood pressure, carbohydrate and lipid metabolism indices according to the menopause status

Normotensive controls P Hypertensive women P

Premenopausal Postmenopausal Premenopausal Postmenopausal

(n = 21) (n = 19) (n = 78) (n = 74)

Age [years] 46.3 ± 2.7 55.6 ± 3.2 < 0.001 50.1 ± 2.8* 51.9 ± 2.5^ < 0.001

Body mass index [kg/m2] 24.6 ± 4.7 25.7 ± 3.5 0.46 27.0 ± 3.1* 27.1 ± 3.3 0.81

Waist circumference [cm] 81.1 ± 7.7 82.4 ± 10.2 0.67 84.6 ± 8.3* 87.8 ± 8.3^ 0.02

24-h SBP [mm Hg] 113.8 ± 5.0 111.9 ± 7.3 0.42 133.4 ± 8.1* 132.8 ± 6.3^ 0.82

24-h DBP [mm Hg] 71.0 ± 4.3 70.7 ± 5.2 0.84 82.5 ± 6.7* 81.8 ± 8.7^ 0.68

24-h pulse rate [beats/min] 78.2 ± 8.4 78.7 ± 8.5 0.87 80.7 ± 9.6 82.0 ± 8.7 0.67

Fasting blood glucose [mmol/L] 4.82 ± 0.33 5.10 ± 0.61 0.15 5.05 ± 0.35 5.01 ± 0.55 0.39

Serum total cholesterol [mmol/L] 5.11 ± 0.71 6.00 ± 0.97 0.02 5.36 ± 0.84 5.66 ± 1.01 0.05

Serum LDL-cholesterol [mmol/L] 3.03 ± 0.72 3.83 ± 0.86 0.003 3.07 ± 0.77 3.36 ± 0.84 0.03

Serum HDL-cholesterol [mmol/L] 1.50 ± 0.36 1.60 ± 0.30 0.37 1.52 ± 0.32 1.57 ± 0.39 0.48

Serum triglycerides [mmol/L] 1.26 ± 0.63 1.26 ± 0.61 0.99 1.74 ± 1.42* 1.63 ± 0.78^ 0.55

Insulin log [log mIU/mL] 0.97 ± 0.22 0.94 ± 0.23 0.91 1.14 ± 0.19* 1.16 ± 0.26^ 0.91

QUICK index 1.77 ± 0.30 1.83 ± 0.33 0.76 1.60 ± 0.12* 1.62 ± 0.09^ 0.93

HOMA index 2.46 ± 1.92 2.44 ± 1.34 0.98 3.73 ± 2.73* 4.16 ± 2.73^ 0.62

FSH [IU/L] 11.08 ± 9.0 75.6 ± 20.8 < 0.001 11.20 ± 9.9 71.4 ± 27.2 < 0.001

*p < 0.05 vs normotensive premenopausal, ^p < 0.05 vs normotensive postmenopausal; abbreviations as in Table 1
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and HDL cholesterol (r = –0.30, p < 0.0001), as well as
glucose (r = 0.16, p = 0.023), insulin level (r = 0.38, p =
= 0.001) and HOMA index (r = 0.36, p = 0.003) was fo-
und. In multiple regression analysis 62% of leptin variability
was explained by age, BMI, menopausal status, BP and in-
dices of insulin sensitivity.

Adiponectin levels did not differ significantly between
hypertensive and normotensive subjects. However, significant
association between menopause and crude adiponectin le-
vel in normotensive women could be observed. In normo-
tensive subjects adiponectin was significantly higher in post-
menopausal than in premenopausal women. After the adju-
stment for age and BMI this difference lost its significance
(Table 3). In hypertensive patients adiponectin concentration
was similar in postmenopausal and premenopausal females
(Table 3). Serum adiponectin significantly and negatively cor-
related with BMI (r = –0.20, p = 0.006), waist circumference
(r = –0.27, p = 0.001), triglycerides (r = –0.22, p = 0.002),
glucose (r = –0.20, p = 0.006), insulin level (r = –0.30,

p = 0.008) and HOMA index (r = –0.32, p = 0.004). Adipo-
nectin did not correlate with systolic BP (r = –0.02, p = 0.81)
or diastolic BP (r = –0.06, p = 0.38).

Resistin levels were similar in normotensive and hyper-
tensive women, irrespectively of the menopause status (Table
3). Like adiponectin, also resistin did not correlate with BP (SBP:
r = 0.04, p = 0.79; DBP: r = –0.06, p = 0.68). However,
a significant correlation was found with BMI (r = 0.33, p = 0.04),
negative correlation with HDL cholesterol (r = –0.32, p = 0.05),
positive correlation with insulin (r = 0.29, p = 0.04) and para-
meters of insulin resistance (HOMA index r = 0.35, p = 0.02).

The relationship between menopause
and blood pressure
There were no differences in BP from 24-hour ABPM between
pre- and postmenopausal women in the groups of hypertensi-
ve subjects and normotensive controls (Table 2). In postmeno-
pausal women waist circumference and serum leptin concen-
tration were the strongest predictors of BP (Table 4).

 Table 3. Table 3. Table 3. Table 3. Table 3. Adipocytokines in hypertensive subjects and normotensive controls according to the menopause status

Normotensive controls P Hypertensive women P

Premenopausal Postmenopausal Premenopausal Postmenopausal

(n = 21) (n = 19) (n = 78) (n = 74)

Leptin [log pg/mL] 4.12 ± 0.27 4.00 ± 0.44 0.30 4.28 ± 0.28* 4.37 ± 0.25^ 0.03

Leptin [log pg/mL] age/BMI adjusted 4.03 ± 0.29 4.08 ± 0.46 0.79 4.26 ± 0.29 4.35 ± 0.26^ 0.01

Adiponectin [log ng/mL] 3.82 ± 0.20 3.99 ± 0.20 0.01 3.90 ± 0.26 3.91 ± 0.18 0.97

Adiponectin [log ng/mL] age/ 3.84 ± 0.29 3.97 ± 0.23 0.21 3.91 ± 0.27 3.89 ± 0.20 0.74
/BMI adjusted

Resistin [ng/mL] 6.53± 1.69 6.38 ± 1.16 0.79 5.66 ± 1.60 5.90 ± 1.16 0.65

Resistin [ng/mL] age/BMI adjusted 6.51± 0.62 6.41 ± 0.43 0.44 5.86 ± 0.59 5.88 ± 0.48 0.81

*p < 0.05 vs normotensive premenopausal, ^p < 0.05 vs normotensive postmenopausal; BMI — body mass index

Table 4.Table 4.Table 4.Table 4.Table 4. Multiple regression coefficients (standard errors) for systolic blood pressure in the examined group of middle-aged women
by menopause status

Premenopausal women (n = 99) Postmenopausal women (n = 93)

Regression 95% confidence P Regression 95% confidence P

coefficient (SE) interval coefficient (SE) interval

Age 0.03 (0.23) –0.42–0.48 0.87 –0.13 (0.15) –0.42–0.16 0.38

Waist –0.39 (0.48) –1.33–0.55 0.42 0.51 (0.22) 0.08–0.93 0.02

Body mass index 0.56 (0.49) –0.40–1.52 0.08 –0.43 (0.27) –0.93–0.10 0.11

Serum FSH 0.17 (0.19) –0.20–0.54 0.38 –0.15 (0.16) –0.46–0.16 0.32

QUICK index –0.04 (0.22) –0.47–0.39 0.84 –0.15 (0.18) –0.50–0.20 0.41

Serum leptin 0.09 (0.28) –0.46–0.64 0.74 0.47 (0.22) 0.04–0.90 0.03

Serum adiponectin 0.23 (0.19) –0.14–0.60 0.24 0.28 (0.19) –0.09–0.65 0.16

Serum resistin 0.04 (0.19) –0.33–0.41 0.79 0.06 (0.11) –0.16–0.28 0.68

R2 19.7 42.6
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The relationship between menopause
and lipid and carbohydrate metabolism
Postmenopausal women had significantly higher serum le-
vels of total cholesterol and LDL cholesterol compared to
premenopausal women in both hypertensive and normoten-
sive subgroups. There were no differences in glucose con-
centration, parameters of insulin sensitivity (QUICKI) and re-
sistance (HOMA index) between pre- and postmenopausal
women (Table 2). Menopause had no effect on the parame-
ters of carbohydrate metabolism in the examined group of
patients.

DISCUSSION
The main finding of our study is that there is an association of
serum leptin and BP in postmenopausal women, which is
independent of BMI. Leptin is a protein secreted by white
adipose tissue that is primarily involved in the regulation of
food intake and energy expenditure. Plasma leptin concen-
tration is proportional to the amount of adipose tissue and is
markedly increased in obese individuals. Leptin is conside-
red a homeostatic hormone regulating food intake and body
weight, however strong correlation between leptin and body
fat mass suggests the existence of an endogenous leptin-resi-
stant mechanism in obesity. Chronic hyperleptinaemia may
increase BP and possible mechanisms include abnormal re-
nal sodium retention and vasoconstriction associated with
sympathetic activation. The ‘selective leptin resistance’ the-
ory is feasible to explain why hyperleptinaemia contributes
to increased sympathetic activity and arterial pressure in obe-
sity, whereas at the same time there is resistance to the meta-
bolic (weight-reducing) actions of leptin. The correlation be-
tween leptin concentration and noradrenaline as well as with
low frequency oscillation of heart rate variability was shown
in postmenopausal women compared with regularly men-
struating females [16].

A number of studies have found leptin to be positively
correlated with systolic and diastolic BP in both obese [17–
–21] and non-obese individuals [22–24]. As in our study, other
investigators [17, 18, 25] also reported higher leptin levels
in hypertensives compared with normotensive individuals,
even after controlling for confounders such as age and BMI.
In a longitudinal study of middle aged women, Wildman et
al. [26] found that greater increase in leptin over the meno-
pause transition was associated with greater increase in dia-
stolic BP, glucose, insulin and insulin resistance. Our study
suggests that in postmenopausal women, increased leptin
level may, independently of an increase in body fat, further
modulate CV risk, superimposing on age-related changes
and menopause influenced lipid changes. One of the possi-
ble mechanisms explaining the relationship between leptin
and CV risk, in the light of previous studies, can be increase
in sympathetic nervous system activity [17]. However, our
study being the cross-sectional can not provide information

about cause-and-effect relationships between menopause
and BP.

As expected, we observed a strong, positive correlation
between serum leptin and BMI, waist circumference, serum
HDL-cholesterol, triglycerides and parameters of insulin resi-
stance. The relationship between serum adiponectin and these
parameters was also strong, and showed opposite direction.
The inverse association was found between adiponectin and
body weight, lipids, glucose and insulin concentration. How-
ever, this relationship was not followed by the correlation
between adiponectin and BP.

Adiponectin has been shown to play an important role
in the development of metabolic syndrome, new-onset dia-
betes and atherosclerotic CV events [27–29]. The role of adi-
ponectin in the pathogenesis of hypertension remains uncle-
ar. In the recently published study, baseline serum adiponec-
tin was a significant independent predictor of incident hyper-
tension in the 5-year follow-up [30]. In contrast, in the
population of 400 nondiabetic patients undergoing coronary
angiography, adiponectin negatively correlated with the se-
verity of coronary atherosclerosis but, similarly like in our stu-
dy, not with BP [31]. In our population we did not find the
relationship between menopause and BMI as well as age-ad-
justed adiponectin level. This observation is in agreement with
recently reported data of Muscelli et al. [32]. Other studies
reported discrepant results [21, 26, 33].

Resistin is a novel protein of potential importance in me-
tabolic and vascular diseases. Growing body of evidence de-
monstrates that a circulating resistin level and resistin gene sin-
gle nucleotide polymorphisms are associated with insulin resi-
stance, development of diabetes, and risk of coronary heart
disease [34, 35]. Although insulin resistance is strongly associa-
ted with increase in BP and development of hypertension, the
direct role of resistin in the pathogenesis of hypertension is not
clarified. Consistent with our results, Furuhashi et al. [36] have
reported that circulating resistin was not correlated with BP
among normal control subjects and subjects with nondiabetic
essential hypertension. Our data indicate that although resistin
significantly correlates with parameters of insulin resistance, this
correlation is not related with increase in BP at the moment.

The next important finding of our study is the lack of the
effects of menopause on BP. The main factor influencing BP
in middle aged women is body weight and waist circumfe-
rence. Consequently, in hypertensive women we observed
significantly lower parameters of insulin sensitivity, without
influence of menopause on indices of glucose metabolism.
Cross-sectional and longitudinal studies that investigated the
relationship of menopause and hypertension brought con-
flicting results [2, 4, 37–41]. The relationship between meno-
pause and BP is difficult to clarify because arterial stiffness
and BP, as well as serum lipids and glucose tolerance, tend to
worsen with increasing age [42]. This could actually be the
simplest explanation for the supposed CV adverse effects of
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menopause and for the contrasting results of some studies.
Several studies describing a BP increase at menopause have
found it to be explained by age [4, 8] or by BMI [43, 44] or by
a combination of both [5]. In our study, body mass and waist
circumference seemed to be the most important factors in
the pathogenesis of hypertension in middle-aged women. The
effects of age are also to be taken into account as postmeno-
pausal women in our population were significantly older than
in other studies. The effects of age were found to be insignifi-
cant in a prospective study of British cohort of women, which
investigated the relationship between menopause stage and
CV risk factors [41]. These authors found no differences in BP
between groups defined on the basis of menopause stage.
Another prospective study, examining the effects of meno-
pause on lipid profile, showed similar results, with relative
odds of LDL cholesterol (> 130 mg/dL) for postmenopausal,
compared with premenopausal women, being 2.1 (95% con-
fidence interval: 1.5, 2.9) [44].

In the other population based, longitudinal study of 9364
subjects, menopause (after the adjustment for age) was not
shown to influence BP [8]. The only parameter differentiating
premenopausal from postmenopausal women was LDL cho-
lesterol [8]. Our results are in agreement with the cited above
prospective data, confirming that although menopause is not
influencing per se BP, it may affect CV risk profile via its effect
on cholesterol levels.

CONCLUSIONS
In conclusion, in hypertensive postmenopausal females in-
creased leptin level may play a role in the pathogenesis of
hypertension, independently of BMI. Menopause per se did
not influence BP in the examined population. The main fac-
tor associated with BP values in middle aged women was body
weight and waist circumference. The effects of menopause
on serum lipid may modulate CV risk profile in postmeno-
pausal females. These findings reflect the complex relation-
ship between menopause, body fat distribution, aging and
BP in middle-aged women.

The study was supported the research grant from the Colle-
gium Medicum UJ nr K/ZDS/000365.
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S t r e s z c z e n i e

Wstęp: W patogenezie nadciśnienia tętniczego (NT) u kobiet po menopauzie istotną rolę mogą odrywać przyrost masy ciała
i zaburzenia metaboliczne. Tkanka tłuszczowa jest obecnie postrzegana jako źródło wielu substancji aktywnych biologicznie
nazywanych adipocytokinami.

Cel: Celem pracy była ocena wpływu adipocytokin na ciśnienie tętnicze krwi, parametry gospodarki lipidowej i węglowoda-
nowej u kobiet z pierwotnym NT w okresie okołomenopauzalnym.

Metody: Do badania włączono 192 kobiety w wieku 40–60 lat (średni wiek 51,73 ± 1,82 roku), 152 z łagodnym lub
umiarkowanym NT oraz 40 kobiet z prawidłowym ciśnieniem tętniczym. Rozpoznanie menopauzy ustalono na podstawie
danych z wywiadu i zweryfikowano oznaczeniem stężenia FSH. Badaną grupę podzielono na cztery podgrupy — kobiety
bez NT regularnie miesiączkujące, kobiety bez NT po menopauzie, pacjentki z NT przed menopauzą, pacjentki z NT po
menopauzie. U wszystkich badanych wykonano pomiary antropometryczne oraz 24-godzinną automatyczną rejestrację
ciśnienia tętniczego. Pomiar stężeń adiponektyny, leptyny i rezystyny wykonano metodami immunochemicznymi. Oznacze-
nie stężeń glukozy, insuliny i lipidów wykonano w próbkach krwi pobranych na czczo.

Wyniki: Nie stwierdzono wpływu menopauzy na wartości średniego ciśnienia tętniczego (w grupie osób z prawidłowym
ciśnieniem: 85,2 ± 5,6 v. 84,4 ± 4,9 mm Hg; w grupie pacjentek z NT: 99,5 ± 5,9 v. 98,8 ± 5,3 mm Hg). Nie zanotowano
różnic w parametrach metabolizmu glukozy w zależności od statusu hormonalnego. W badanej grupie zaobserwowano
istotnie wyższe stężenie cholesterolu całkowitego i cholesterolu frakcji LDL u kobiet w okresie pomenopauzalnym. W anali-
zie wieloczynnikowej najsilniejszym czynnikiem predykcyjnym ciśnienia tętniczego w badanej grupie były obwód talii
i stężenie leptyny. Nie stwierdzono natomiast wpływu adiponektyny i rezystyny na wartości ciśnienia tętniczego.

Wnioski: U kobiet z pierwotnym NT w okresie pomenopauzalnym, niezależnie od wskaźnika masy ciała i obwodu talii,
stężenie leptyny może ogrywać istotną rolę w patogenezie nadciśnienia tętniczego. Menopauza per se nie wpływa na warto-
ści ciśnienia tętniczego, może natomiast modyfikować profil ryzyka sercowo-naczyniowego poprzez wpływ na stężenie
lipidów.

Słowa kluczowe: nadciśnienie tętnicze, leptyna, adiponektyna, rezystyna, menopauza
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