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ABSTRACT

Lack of apparent inflammatory processes at arterial hypertension does the problem of immune
violations in many respects new and interesting. In research, changes of indexes of the immune status at
patients with primary arterial hypertension depending on the disease stage are defined. Immunologic
efficiency of reference treatment at patients with primary arterial hypertension of various stage is analyzed. To
an assessment of efficiency of treatment and outcome prediction at patients with primary arterial
hypertension concentration of IL-1, IL-8, neopterine, Cs,, C; are the most valuable in blood. Need of inclusion in
reference treatment of patients with primary arterial hypertension of Il and the Ill stages of immunologic
preparations are proved.
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INTRODUCTION

Primary arterial hypertension falls into number of the most widespread diseases of
cardiovascular system. In spite of the fact that the fissile studying by primary arterial
hypertension is around the world conducted, the reasons still are not established. Now it is
considered that primary arterial hypertension is a disease multifactorial [1, 2]. The problem
of treatment and prevention of the complicated arterial hypertension today is one of the
leaders in the modern medicine because of premature mortality [3].

Lack of apparent inflammatory processes at an arterial hypertension does a problem
of immunologic violations in many respects disputable [4, 5]. However the increase in
concentration of IgG, IgA was shown at arterial hypertension, especially with a heavy
current. The increase in concentration of 1gG is bound to development of cardiovascular
complications [6]. In studying of question of value of immunologic violations at arterial
hypertension the increase in level of autoantibodies to antigens from tissue of aorta and
heart is shown. The revealed strengthening of autoantibodies to the endothelium of vessels
points to development of remodeling of vessels at arterial hypertension [7, 8, 9]. Fully the
guestion of the condition of immune system at primary arterial hypertension remains
almost not studied [8, 10, 11].

Research objective was establishment of changes of level of cytokines and
components of complement system at primary arterial hypertension of various stage.

Technique

In work these inspections and treatments of 52 patients with the diagnosis primary
arterial hypertension of |, Il, lll stages are presented. The blood plasma was exposed to
research. The group of monitoring consisted of 12 healthy volunteers of the same age. All
patients were divided into 3 groups. To all patients reference therapy was carried out:
patients with primary arterial hypertension of the | stage received enalaprilum, patients
with primary arterial hypertension of the Il stage — enalaprilum and a hydrochlorothiazide,
and patients with the Ill stage — enalaprilum and hydrochlorothiazide and bisoprololum. All
preparations entered according to the recommendations explained in instructions on
application of medicinal preparations.

The quantitative assessment levels of the TNF, IL-1, IL-6, IL-2, IL-8, IL-10, the receptor
antagonist of IL-1, neopterine, C3, C4, C3s, Cs, Cs;-components of complement systems,
factor H and Ci-inhibitor was carried out by means of test-systems (“Cytokine”, St.
Petersburg) by the method of solid-phase enzyme immunoassay in the first day and for the
30th days.

Main part
At the request for the medical care at patients primary arterial hypertension of the |
stage in blood plasma revealed increase of level of pro-inflammatory cytokines (IL-1, TNF, IL-

6, IL-8), anti-inflammatory cytokines (the IL-10, IL-Ra), IL-2 and neopterine, decrease level of
in the C3 and C5a-components of complement system (tab. 1).
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At patients with primary arterial hypertension of the Il stage in the blood plasma still more
raised levels of the IL-1, IL-10, IL-1Ra, neopterine, Cs,, C4 components of complement
system and the factor H (tab. 1). The maximum level of cytokines was revealed at patients
with primary arterial hypertension of the Ill stage whom the levels of IL-10, IL-1Ra,

neopterine, factor H was much higher, than at patients of the previous groups is (tab. 1).

Table 1: Level of cytokines and components of complement system at patients with primary arterial
hypertension of various stages (Mim)

Uniits of Healthy Primary arterial hypertension
Indexes measure donors | stage Il stage Il stage
1 2 3 4

TNF pg/ml 3,2+0,2 5,4+0,1" 5,6:0,3" 10,1£0,2" 3

IL-1 pg/ml 4,740,3 8,210,2"" 9,410,2 2 14,240,4 3

IL-6 pg/ml 5,8+0,08 7,3+0,1" 8,0£0,6 | 13,7¢0,2" 3

IL-8 pg/ml 4,740,3 8,2+0,2 " 8,5¢0,2 " 11,620,3 3

IL-10 pg/ml 0,8+0,1 2,6:0,3 " 10,1+0,5 * 15,0£0,3 3
IL-1Ra pg/ml 519,7+49,9 616,0+37,4 " 871,4+62,3 1047,5+49,9 >

Neopterine pg/ml 1,4+0,3 2,510,2*1 3,8i0,2*1’2 5,410,3*1'3

IL-2 pg/ml 0,810,1 2,6:0,3" 2,7¢0,2"" 3,903

Cs mg/d| 114,4+4,5 97,242,8" 98,4+2,6" 100,8+2,4 "

Cs ng/ml 66,0£7,9 71,3454 74,246,1 80,3t4,7

Cs mg/dl 39,3+3,5 44,7+1,6 49,7+2,8"" 50,8+1,1 *

Cs ng/ml 39,643,1 41,442,8 43,5+3,3 52,7+4,8° 3

Cs ng/ml 71,246,1 47,8424 94,142,0' 2 95,8+8,4
Factor H ng/ml 223,8+16,9 248,9+10,3 267,99,3 308,5¢14,8

C,-inhibitor ng/ml 29,9+2,7 31,7¢1,7 27,4+2,8 37,621

Note. - reliable differences of arithmetic averages (p<0,05); figures — in relation to what indexes of group
these distinctions are reliable.

At patients with primary arterial hypertension | stage against reference therapy in
the blood plasma concentration of IL-6, component C; of complement system were
normalized, concentration the IL-1Ra and IL-10 were increased.

Application of reference pharmacological therapy for patients with primary arterial
hypertension of the Il stage allowed normalized in blood concentration of IL-6, C3- and Cs
components of complement system. At patients with primary arterial hypertension of the |l
stage reference treatment partially normalized concentration in blood plasma the TNF,
neopterine, IL-2 and raised level of IL-10.

At patients with primary arterial hypertension of the Il stage carried-out reference
treatment allowed to normalize completely in the blood plasma concentration of
components of complement system (Cs, C3a, C4), Ci-inhibitor and to raise level of anti-
inflammatory cytokines (IL-1Ra, IL-10).

At an assessment of couplings between changes of concentration of cytokines and
components of complement system at patients with primary arterial hypertension the large
number of communications was revealed. The greatest number of positive and negative
communications are characteristic for IL-1, IL-8, neopterine, Cs3, and Cj.
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CONCLUSION

The received results testify to the expressed changes of the immune status at

patients with primary arterial hypertension proportional to weight of a disease. The
established changes of the immune status are eliminated with reference treatment
especially at patients with Il and the Ill stages of a disease insufficiently.
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At patients with primary arterial hypertension of the | stage in the blood plasma
concentration of pro-inflammatory and anti-inflammatory cytokines, a neopterine,
the IL-2 is increased, level of components of complement system (C3 and Cs,) is
lowered.

At patients with primary arterial hypertension of the Il stage level in the blood
plasma of anti-inflammatory cytokines (IL-1Ra, IL-10) is follow-up raised.

At patients with the lll stage of primary arterial hypertension concentration of pro-
inflammatory and anti-inflammatory cytokines, components of complement system
is follow-up increased.

Reference pharmacological therapy at patients with the | stage of primary arterial
hypertension reduces quantity of the changed indexes of the immune status by
26,5%, at patients the Il stage — for 20,3%, and patients with the Ill stage have 16,3%
of the studied indexes. All this testifies to poor correction of immune violations.

The most significant for an assessment of effectiveness of treatment and prediction
of an outcome of a disease at patients primary arterial hypertension are in blood of
concentration of IL-1, IL-8, neopterine, C3a, C4.

REFERENCES

Mancia G. et al., Hypertension 2013;7(31): 1281-1357.

Carroll D, Phillips AC, Der G, Hunt K, Benzeval M. Psychosom Med 2011;73: 737-742.
Holmqvist L, Mortensen L, Kanckos C, Ljungman C, Mehlig K, Manhem K. J Hum
Hypertens 2012;26: 691-695.

Pierdomenico SD, Cuccurullo F. Am J Hypertens 2011;24: 52-58.

Parati G, Schillaci G. J Hypertens 2012;30: 472-476.

Redon J, Olsen MH, Cooper RS, Zurriaga O, Martinez-Beneito MA, Laurent S, et al.
Eur HeartJ 2011;32:1424-1431.

Vishram JK, Borglykke A, Andreasen AH, Jeppesen J, Ibsen H, Jorgensen T, et al.
HypertenS 2012;60:1117-1123.

Safronenko AV, Makljakov Ju S, Harseeva GG. Fundamental'nye issledovanija 2012;2:
124-127.

Pjohova KA, Gavriljuk EV, Mihin VP, Konoplja Al. Vestnik Novyh Medicinskih
Tehnologij 2012;XIX (1): 172-174.

Banegas JR, Graciani A, de la Cruz-Troca JJ, Leon-Munoz LM, Guallar-Castillon P, Coca
A, et al. Hypertens 2012; 60: 898-905.

Hypertens 2011; 57(5): 911-917.

July - August 2014 RJPBCS 5(4) Page No. 1670



