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Shelest B.
Kharkov National Medical University, Kharkov, Ukraine

Lenect B.A.
XapbKOBCKMIN HaLMOHaNbHbIN MeAULIMHCKII YHBEPCUTET, XapbKoB, YKpanHa

Special features of leukocyte indices
in hypertensive patients with obesity

OcobeHHOCTN NeNKOUMUTaPHbIX MHAEKCOB Y MaLMEHTOB
C apTepuanbHOM rMNepTeH3nen n OXKnpeHrem

Abstract

The article presents the results of a survey of 31 patients with arterial hypertension stage II.
The average age of the surveyed patients was 62.7+6.4 years. They were used for laboratory and
instrumental methods of examination (for verification of the examinees). It has been found that
increased blood pressure in hypertension with obesity is characterized by an increase in the number
of peripheral blood leukocytes, mainly due to the increase in number of neutrophils and leukocyte
index. It was established lymphocyte level decreasing in case of blood pressure increasing, which
implies granulocyte quite clear reaction of the body and it can be used as criteria of cardiovascular
risk in patients with hypertension and obesity.

Keywords: hypertension, leukocytes, neutrophils, lymphocytes, leukocyte index.

Pe3slome

B cTatbe npepacTaBneHbl pe3ynbraTthl 06cnefoBaHna 31 naumneHTa C apTepuanbHoOM rMnepTeH3nen
Il ctagun. CpegHuii Bo3pacT ob6cnenoBaHHbIX coctaBnan 62,7+6,4 roga. by ncnonb3oBaHbl na-
6opaTopHble N UHCTPYMEHTasbHble MeToabl obcnefoBaHuA (Ana Beprudukaumm obcnefoBaHHbIX
nauneHToB). Mpn 3Tom 6bIIO YCTaHOBNEHO, YTO MOBbLILEHNE apTePUaNIbHOIO AaBREHUA Npu -
NepTOHNYECKON 6ONE3HN C OXKUPEHNEM XapaKTEPU3YETCA YBENTMUEHNEM KOJIMYECTBA NENKOLMTOB
nepudepryeckon KpoBK, rMaBHbIM 06Pa3oM 3a CYET HENTPOPUIIOB, U MOBbILIEHVEM pPsAAa NeiKo-
LMTapHbIX MHAEKCOB. [py NOBbILWEHUN apTepUanbHOro AaBIeHNA 0TMEYANoCh CHUXKEHNE YPOBHS
nmmouUnTOB, UTO NpeAnosaraeT JOCTaTOYHO YETKYI0 rpaHyfoUMTapHYI0 peakumio opraHu3ma, 1
3TO MOXHO MCMONb30BaTb B Ka4YeCTBe KpUTEPMEB KapAMOBaCKyIAPHOrO prcka Y NaLmneHToB C apTe-
puranbHOW rmnepTeH3nER N OXKUPEHNEM.

KnioueBble cnoBa: apTepuasibHas rmnepTeH3ns, NelkouuTbl, HeNTpodusbl, AMMGOLUTBI, TeNKoun-
TapHble UHAEKCDI.

Arterial hypertension (AH) is one of the major risk factors for cardiovas-
cular disease. Despite the considerable amount of works on the theme of
mechanisms for increasing of blood pressure (BP), there is still the problem
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finally not resolved. The focus of this is on periods of hospitalization during
exacerbations.

In recent years it suggests, that the blood pressure is a physical factor in
the regulation of disturbed metabolism in vivo, and at the same time part
of the biological response of inflammation, destined to preserve the "pu-
rity" of the intercellular environment of multicellular organisms. There is no
consensus on whether the formation of hypertension is result of frequent
repetition of the stress response syndrome or a consequence of violations
of biological function of endoecology [1]. Index ratios (IR) of peripheral
blood leukocytes, that characterizing the state of cellularimmunity, are also
risk factor of stratification of myocardial ischemia [2].

Some researchers suggest a role of inflammation in the development
and progression of hypertension, the possibility of using their elements as
the treatment goals are considered. Inflammatory markers (C-reactive pro-
tein, tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6), etc.) are increased
in patients with increased BP, and also associated with a poor prognosis. At
the same time, the results of population studies demonstrate the role of
these parameters in the event of increase in blood pressure in the future.
The number of white blood cells is a marker of systemic inflammation. How-
ever, the data about their association with the progression of hypertension
is controversial [1]. Therefore, the study of number of white blood cells and
their indices is important not only from the theoretical, but also from a prac-
tical point of view. Perhaps, it will determine pathogenetic mechanisms of
high blood pressure development, and at the same time to identify possible
ways to correct it.

B THE AIM OF THE STUDY

To investigate the number of white blood cells of peripheral blood and
indicators of leukocyte indices in hypertensive patients during their hospi-
talization.

B MATERIAL AND METHODS

The study included 31 patients with essential hypertension stage II.
The average age of the patients was 62.7+6.4 years (from 45 to 74 years).
Majority (83.87%) of the patients were with average risk score, and the rest -
with high risk score. There were 14 males and 17 women in the study. The
average systolic blood pressure (SBP) was (166.2+5.6 mm Hg) in the exam-
ined patients and average diastolic blood pressure (DBP) 97.3+2.6 mm Hg.
Heart rate (HR) was equal to 86.7+2.4 beats per 1 min. Exclusion criteria were
the factors that contributed to the influence on the number of neutrophils
(infectious and inflammatory diseases, tumors, the use of steroid hormones,
kidney failure, acute coronary syndrome, heart failure). The study also in-
cluded 20 apparently healthy individuals without symptoms of hyperten-
sion and obesity as the control group (mean age was — 52.4 years, from 40
to 59 years; males — 12, females - 8, HR - 79.1£3.7).

The diagnosis was verified by using laboratory-instrumental methods,
accordingly to recommendations of the European Society of Cardiology
(2012-2013). The study was conducted on the ethical principles of scientific
research (Helsinki Declaration) and the recommendations of an indepen-
dent clinical practice. All participants signed an informed agreement. Elec-
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trocardiography in 12 standard leads in the supine position after 5 minutes
of rest; transthoracic echocardiography (apparatus "Philips HD11XE" (US) by
generally accepted method of pulse-echo method with ultrasound frequen-
cy of 7.5 MHz) are applied from instrumental methods.

Differential white blood cell count is done as a result of the generally
accepted clinical studies. The absolute number of leukocytes and their sub-
populations were specified. Ratio index (RI) of leukocyte populations was
calculated, it is represented as the quotient of the relative (percentage) con-
tent of a cell population in the percentage to other correlated populations:
neutrophils and lymphocytes (N/A), neutrophils and monocytes (N/M), lym-
phocytes and monocytes (L/M) [3].

Statistical processing is performed by using of Statistica 6.0 and Micro-
soft Excel. Since the distribution of the amounts in all the compared groups
was close to normal, we used parametric methods. 0.05 is selected as the
critical level of significance value p. Statistical hypothesis about absence of
difference between the two treatment groups was tested with Student’s t
test (for dependent or independent samples).

In the selective analysis, qualitative and quantitative indicators were as-
sessed by using the absolute and relative (percentage) frequencies. The cen-
tral pattern and variability of quantitative indicators were calculated with
help of the arithmetic mean (M) and standard deviation (SD), results are pre-
sented in the form of expression: M+SD.

B RESULTS AND DISCUSSION

The increased number of leukocytes was in patients with hypertension
at admission to inpatient treatment (6.78+0.49, p<0.05) compared with the
control group - 5.67+0.34 (Table). This disproportion reflected a violation
of interaction between affector and effector links of immune response in
hypertension. There were also increased number of neutrophils (64.72+3.27
and 58.82+2.36, p<0.05, respectively).

Monocytes were also increased, but their changes were unreliable.
The lymphocytes, in turn, decreased from 34.26+3.15 (control group) to
28.42+2.53 (surveyed, p<0.05), that characterizes the value of the ratio of
components microphage-macrophage immune defense system. Changing
the number of the white blood cells lead to the disintegration of nonspecific
and specific mechanisms of the immune system.

The destabilization of atheromatous plaques is associated with the pre-
dominance of cell infiltrate macrophages of the fibrous cover of lympho-
cytes, the presence of eosinophilic granulocytes, disorganization and ne-
crosis foci of fibrous connective tissue cover [1], apparently, it defines the
relationship of complications of the disease from hypertension mediated by
changes in leukocyte features [4, 5].

Significant differences also pointed on the differentiated mechanisms of
hypertension in patients with hypertension and without it, that depend on
the quantitative balance of cells that are involved in the reactionsof hyper-
sensitivity ofimmediate and delayed types. The destabilization of atheroma-
tous plaques associated with the predominance of the fibrous macrophages
cover on lymphocytes in cell infiltrate,with the presence of eosinophilic
granulocytes, disorganization and foci of necrosis in the connective tissue
of the fibrous cover [1]. And these processes, apparently, determines the
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Indicators leukocytes’ formula in the surveyed

Indicators Control group Experimental group
Leukocytes (10%/1) 5.67+0.34 6.78+0.49%
Neutrophils, % 58.82+2.36 64.72+3.27*
Monocytes, % 5.3+0.9 6.7+1.1

Lymphocytes, % 34.26+3.15 28.42+2.53*

Note: * - significant differences with the control group, p<0.05.

dependence of complications of the disease on hypertension mediated by
changes in leukocyte formula [4, 5].

During hospitalization, when there was an increased blood pressure,
there were noted a number of changes in leukocyte indices.

This was accompanied by an increase of the index N/L from 1.72 to 2.28,
due to the increase of neutrophils (from 58.82+2.36 to 64.72+3.27) and de-
crease in lymphocytes (from 34.26+3. 15 to 28.42+2.53)

Index L/M decreased from 6.46 to 4.24 by reducing lymphocyte (from
34.26+3.15 to 28.42+2.53) and increasing the level of monocytes (from
5.3£0.9 to 6.7£1.1). The index N/M changed less (from 11.1 to 9.66), as it
was happening to them unidirectional changes: neutrophils increased with
58.82+2.36 to 64.72+3.27 and monocytes rose.

Changes in the number of the white blood cells lead to the disintegra-
tion of nonspecific and specific mechanisms of the immune system. The
affinity of the endothelium to different types of migratory cells, interac-
tion between b2-integrins neutrophils and b1-Integrin monocytes with
Ig-like proteins of endothelial cells, probably, determine not only the exist-
ing differences in the immune system, but also prognostic significance of
individual leukocyte populations in AH, when nonsurvival predictor is the
relative number of lymphocytes in the peripheral blood of less than 26%,
and in the absence of AH leukocyte count below 6 x 10%/1 [6].

In the development of hypertension is attached importance to the
value of an imbalance between the different parts of the brain, enhancing
and inhibiting the central sympathetic activity. An initial regulatory shifts
in the pressor systems in AH genesis is the activation of the RAAS, hy-
persympathicotonia, changes in renal volume mechanism of regulation
of blood pressure and increased activity of pituitary-adrenal system. It is
believed, that the basis of hypertension is an adaptive reconstruction of
resistance vessels with endothelial dysfunction and overactivity on tissue
level of renin-angiotensin system (RAS), increased production of vasopres-
sin, endothelin-1, reduction of kinins and nitric oxide synthesis by vascular
endothelium [7].

Implementation of regulatory effects on the level of cells, which are
involved in the immune response, is monitored by adrenergic agents due
enhance of specific functions of immune cells. The sympathetic and para-
sympathetic nervous system are the efferent pathways, through which the
central influence on the effector organs of immunocompetent system is
realized. Evolutionary development of the immune and endocrine systems
is synchronous and interdependent, the endocrine system is under the reg-
ulatory control of the hypothalamus, which implements the impact on the
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various links of immunogenesis through hormones of pituitary and periphe-
ral endocrine glands.

The chronic adrenocorticotrophin excess inhibits the biosynthesis of de-
oxyribonucleic and ribonucleic acids and proteins in the lymphoid organs,
which results in the involution of the thymus, spleen and lymph nodes re-
duction. Large doses of exogenous corticosteroids cause inhibition of the
humoral immune response, small it can stimulate. One of the possible
mechanisms of the adrenocorticotrophin and glucocorticoids effect on
immune cells is their ability to alter the exchange of cyclic nucleotides [8].
These data are comparable with the results of several multicenter trials on
leukocytes, especially granulocytes, with poor prognosis of ischemic heart
disease, particularly myocardial infarction [9].

Increasing the number of leukocytes and neutrophils, possibly indi-
cating inflammatory activity. In experimental studies have been shown that,
myocardial proteins are formed in the blood during myocardial ischemia
and thus B- lymphocytes are activated. This also contributes to stimulate
nonspecific resistance factors and T-cells with increased production of pro-
inflammatory interleukins (interleukin-1{, tumor necrosis factor-q, etc.) [10].

One of the major cellular immune response a function of phagocytic
leukocytes, as well as chemokinetic and chemotactic response of polymor-
phonuclear leukocytes is associated with the operation of the main mes-
sengers’ cascades.

Proinflammatory cytokines and their receptors, various types of white
blood cells are involved in the development of chronic immune inflamma-
tion, and, along with the above changes in hypertension, increase in the LIl
is, probably, a reflection of systemic inflammation in hypertension that vio-
lates the physiological function of the affected vessels [11].

B CONCLUSIONS

1. Increased blood pressure in hypertension is characterized by an increase
in the number of peripheral blood leukocytes, mainly due to the increase
of neutrophils and number of leukocyte indices.

2. Anincreasing in blood pressure is associated with decrease of lympho-
cyte, which implies quite clear granulocyte response.
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