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Abstract
Nowadays more and more attention is paid to the status of unspecific
immunologic reactivity in patients suffering from ischemic heart disease. This is
due to the fact that immunologic reactivity serves for the background of
progressing pathologic process. The aim of our research is in the following: to

183


mailto:viktorija-bezruk@rambler.ru

determine the features of unspecific immunologic reactivity in patients with
ischemic heart disease before and after stenting coronary arteries. In the issue of
our research it has been assessed incomplete phagocytosis in neutrocytes and
monocytic links secondary to the intact functional and metabolic neutrocytes’
reserve in patients with angina of effort on the II — III f. cl. after stenting at any
time of our research.
Pesrome

Ha cerognsmHuii neHb Bce OOJblIEE BHUMAHUE YACISETCS 3HAUCHUIO
COCTOSIHUSI HeCTEeNU(PUUECKO MMMYHOJIOTUYECKONH DPEaKTUBHOCTU OpraHu3ma y
oonbHbIx UBC. 310 00YCNOBJIEHO TEM, YTO MMMYHOJOTMYECKAs PEAKTUBHOCTH
sBJsieTcsl (POHOM, Ha KOTOPOM Pa3BMBACTCS MATOJIOTMYECKUiA mporece. Bee 310 u
ONMpENENUI0  1IeJib  HAIIEr0  MCCJICOBAHUS:  YCTAHOBUTH  OCOOCHHOCTH
Hecnenu(puIeckoii UMMYHOJIOTHYECKOM peakTuBHOCTU y OonbHbIX MBC nepen u
nocjae TPOBENCHUS CTEHTUPOBAHUS KOPOHAPHBIX apTepuil. B pesynbrare
UCClIeI0BaHMsl ObLIIO YCTAHOBJIEHO, UYTO Y OOJIBHBIX CTEHOKapAueH Hanpsoxenus 11-
III ¢. k1. mociae MPOBEACHHOTO CTEHTUPOBAHMS BO BCE CPOKU HCCIEIOBAHUS
HaOJII01aETCSl HE3aBEPIIEHHOCTh (ParouuTo3a HEUTPOPUIBLHOTO U MOHOLIUTAPHOTO
3BEHbEB, HAa (POHE COXPAHEHHOTO (HYHKIIMOHATBLHO-META00IMYECKOTO pe3epBa

HEUTPOUIIOB.

Atherosclerosis and ischemic heart disease as one of its complications are
the most frequent and severe cardiovascular diseases of social significance. They
take one of the leading positions among the causes of morbidity, mortality,
temporary and persistent invalidity. According to the statistic data within some
recent years these values in Ukraine tend to the growth. Besides, the mortality
caused by ischemic heart disease in Ukraine considerably exceeds the average
values i Europe [1].

During the recent years the particular interest is paid to the status of
immunologic reactivity in patients with ischemic heart disease at early post-

operative period in surgical and interventional techniques of treatment. On one
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side, the initial alteration of immunologic reactivity determines the origin and the
course of disease and on the other side — the disease exerts the influence on the
status of immunologic reactivity [2-4].

Last years a considerable progress has been achieved in endovascular
treatment of coronary arteries (CA) with using balloon angioplasty and stenting
[5]. In stenting atherosclerotic plaque, which closes the lumen in the vessel or
sharply narrows it, is affected and changes its shape [6]. A different traumatism
rate of the plaque and its adjacent endothelium is observed and results in activation
of inflammatory cells in the plaque such as: monocytes, macrophages, as well as,
cells arriving from the blood circulation to the point damaged.

Implantation of stents covered with rapamycin into coronary arteries results
in changing the values of unspecific link in immunologic system which may reflect
the features of local and systemic responses to the implantation of the stent covered
with drugs and can be significant for the forecast of disease [7, 8].

All mentioned above defined the aim of our research: to reveal the features
of unspecific immunologic reactivity in patients suffering from ischemic heart
disease before and after stenting coronary arteries.

Materials and methods

45 patients have been examined: 15 donors (1 group);, 15 patients with
ischemic heart disease and angina of effort of IIlI- IV f. cl., submitted to the
coronarography for confirming the requirement of stenting (2 group); 15 patients
with ischemic heart disease and angina of effort I1I-IV f. cl. submitted to coronary
arteries stenting according to the indications (3 group). The indication for stenting
was a such stenosis localization, when balloon angioplasty gives unsatisfactory
results (anastomoses’ stenoses, bifurcation stenoses, stenoses in proximal segment
of anterior interventricular branch of the left coronary artery).

The assessment of phagocytes activity of neutrophiles and monocytes in the
blood, based on the method of assessment of absorptive and digestive capacities
relatively to microbe test-culture after their joint preincubation (by H. Frimel) has

been performed for studying unspecific immunologic reactivity [9].
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The assessment of oxygen depended metabolism of neutrophiles (NBT- test)
and functional cells reserve (stimulated NBT-test) by M. E. Viksman, A. N.
Mayansky has been carried out [10]. This method is based on the capacity of
neutrophiles to absorb nitroblue tetrazolium which is reduced to insoluble deep
blue formazan in phagosomes of the cell.

The activity of myeloperoxydase (MP) has been assessed by modified
cytochemical method of R. P. Nartsissov [11]. This method consists in the fact that
benzidine is oxidized by hydrogen peroxide to the brown oxybenzidine in the
presence of peroxidase.

The assessment of the content of cations proteins (CP) in neutrophiles has
been carried out by the method with bromphenol blue (M.G. Shubich [12]). This
method consists in elective staining of cation protein with bromphenol blue.

Statistic analysis of the data has been performed according to the routine
technique by the method of variation statistic with a set of applied programs
“Excel”. Arithmetical mean (M), error of mean (m) have been calculated. The
authenticity of results has been assessed by 1-criterion of Student. Comparative
result was considered reliable at P< 0,05.

Results of research

While studying the values of functional and metabolic status of neutrophiles
and monocytes in patients of the second group in comparison with control data it
has been revealed decreasing neutrophiles’ functional activity (NPI — neutrophiles
phagocytic index) both at the 30-th and at the 120-th minutes by 13 % and 7 %
respectively, that in the last case is statistically unauthentic, but clinically
significant. But the absorptive capacity of neutrophiles (NPN — neutrophiles’
phagocytic number) at the 30-th minute and digestive capacity at the 120-th minute
have been increased by 300 % and by 33 % respectively (table 1.)

On the contrary, the functional activity of monocytes (MPI — monocytes’
phagocytic index) has been increased both at the 30-th and at the 120-th minutes
by 20 % and 130 % respectively. Their absorptive capacity was increased by 50 %,
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at the 30-th minute, but digestive capacity at the 120-th minute didn’t exceed

control data.

The values of the spontaneous NBT-test were higher than control values by

8 % that is statistically unauthentic, but clinically significant, whereas the values of

the stimulated NBT-test were decreased by 16 %.

Table 1. Dynamics of the values of functional and metabolic status of neutrophiles and

monocytes in patients with ischemic heart disease after stenting coronary arteries (M + m)

Index, Donors Patients Terms after stenting

Unities of (n=15) before Iday 3 day 5 day
measure operation (n=15) (n=15) (n=15)

(n=15)
1 2 3 4 5 6
NPT at 30
_ e(l) 67,5t4,1 | 59,3£4,4* | 572+1,1* 62,7+1,7 62,0+1,3
min, %
30

N?Nat 1,10£0,04 | 3,9+0,8* | 2,5£0,5%** | 2.0+£0,5%** | 1 7+0,4%*
min, ¢. u.
NPT at 120

_ a 57413 | 53,4422 | 52,7+0,4* 55,3+0,2 56,7+0,1
min, %
NPN at 120

_ @ 2,8+0,3 | 4,2+0,7* 3,8+0,5% 3,2+0,4* 2,9+0,3%%*
min, ¢. U.
MPI at 30

_ @ 34,5€1,3 | 42,1£5,6% | 44242,7*% | 42,14£5,05 | 35,3+1,2%*
min, %
MPN at 30

_ e 1,2+0,2 | 2,1+£0,7* 1,8+0,5% | 1,720,4%** | 1,4+0,7**
min, ¢. u.
MPI at 120

_ a 19,5£0,1 | 45,74£2,7* | 37,4+2,1*% | 30,0£1,3* | 25342 0%**
min, %
MPN at 120

_ e 2,50£0,05 | 2,740,8 |2,240,1%** |  2.4+0,8 2,4+0,7
min, ¢. u.
NBTsp, c. u. | 1,20+0,01 | 1,30+0,09 | 1,10+0,03 | 1,20+0,04 1,10+0,02
NBTst,c.u. | 1,30+0,08 | 1,1+0,1 1,10£0,01 | 1,30+0,02 1,30+0,01
CP, c. u. 2,2+0,2 | 1,10+£0,04* | 1,40+£0,02* | 1,70+£0,01** | 2,00+0,03**
MP, c. u. 2,3+0,2 | 1,60+£0,06* | 1,70+£0,07* | 2,00+0,04** | 2,00+0,03**

Notes: * - authentic difference (P <0,05) relative to the donors’ group;
** - authentic difference (P <0,05) relative to the preoperative patients’ group.
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The values studied of bactericidal system were decreased: content of cation
proteins (CP) — by 30 %, myeloperoxidase activity (MP) — by 50 % relatively to
the donors’ group.

Thus, at preoperative stage the activation of monocytic system has been
observed, whereas the adaptive capacities of neutrophiles system have been
restricted. Evidently, the agents forming them had no reserves necessary for
systemic adaptation. Decreasing values of bactericidal system has been revealed.

While studying the values of functional and metabolic status of neutrophiles
and monocytes in patients of the 3-rd group on the first day after stenting
performed it has been revealed decreasing functional activity of neutrophiles
relatively to the donors’” group by 16 % and slightly by 7 % at the 120-th minute (it
1s statistically unauthentic, but clinically significant).

As to the initial values statistically significant differences in functional
activity of neutrophiles at the 30-th and 120-th minutes were not revealed.

Statistically important differences in the functional activity of neutrophiles
both at 30-th and 120-th minutes on the third ant the fifth days were not revealed
concerning the initial values and donors” ones.

On the first day the functional activity of monocytes at the 30-th and 120-th
minutes has been increased by 20 % and 85 % relatively to the values in donors’
group. As to the initial values at 30-th minute considerable statistic differences
were not observed. At the 120-th minute the decrease of the values studied was
33%.

On the third day at the 30-th minute increasing functional activity of
monocytes by 20 % was observed, whereas on the fifth day the wvalues
corresponded to donors’ ones. Increasing by 50 % and 25 % respectively was
observed at the 120-th minute. At the 30-th minute on the third day an absolute
conformity to the initial values was observed and on the fifth day decreasing by
17% was registered. Decreasing functional activity of monocytes at the 120-th

minute on the third and the fifth days was 35 % and 46 % respectively.
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The absorptive capacity of neutrophiles on the first and on the third days
exceeded the control values by 200 % and on the fifth day - by 50%. The
absorptive capacity of monocytes within this period of research statistically
considerably exceeded control values.

The digestive capacity of neutrophiles and monocytes gradually became
normal: exceeding neutrophiles on the first and third days was 35 % and 14 % and
monocytes’ excess was by 12 % for the first day. In all other periods of research
the digestive capacity of both neutrophiles and monocytes corresponded to donors’
values.

With respect to preoperative values within the whole period of research (1,
3, 5 days) the absorptive capacity of neutrophiles was decreased by 25 %, 25 %,
50% respectively. The absorptive capacity of monocytes was decreased relatively
to the initial means on the third and the fifth days. Decreasing digestive capacity of
neutrophiles in average by 25 % was observed on the third and the fifth days. The
same changes of monocytes’ digestive capacity were observed on the first and the
fifth days.

The tendency to decreasing the values of NBTsp relatively to the donors’
values in average by 8 % on the first and fifth days, but on the third day these
values corresponded to the donors values. As to the initial values the decrease was
observed during the whole period of the study by 16 %, 8 % and 16 %
respectively. NBTst values were decreased by 15 % relatively to the donors’ values
only on the first day and absolutely corresponded to them on the third and the fifth
days. On the first day NBTsp value was the same as before the operation. An
increase in average by 18 % was registered on the third and fifth days.

MP values relatively to the donors® ones within the whole period of study
were decreased by 36 %, 23 % and 10 % respectively, but exceeded preoperative
values by 27 %, 54 % and 81 % respectively.

Practically CP values corresponded to the donors’ ones, whereas the initial

values were slightly increased in average by 25 % on the first, third and fifth days.
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Thus, in patients of the third group the functional activity of neutrophiles
after stenting was decreased on the first day at 30-th and 120-th minutes, but at the
same time the functional activity of monocytes was increased. On the third and the
fifth days the functional activity both of neutrophiles and monocytes corresponded
to the control values.

Phagocytic number (PN) dynamics of neutrophiles and monocytes both at
the stage of absorption and at the stage of digestion displays incomplete
phagocytosis secondary to the intact functional and metabolic reserves. The values
of bactericidal system were decreased within the whole period of study.

Conclusions

1. As a result of the study performed the changes in the values of unspecific
immunologic link have been revealed in patients suffering from ischemic heart
disease.

2. When carrying out coronarography an activation of monocytic link in
phagocytic system has been observed whereas the adaptive capacities of
neutrophiles’ link were restricted secondary to the deficiency of the functional and
metabolic reserve.

3. Alterations of unspecific resistance in patients after stenting coronary
arteries are characterized by incomplete phagocytosis in all periods of the study
and by deficiency of functional and metabolic reserve, which was reduced on the
fifth day.

Open Access
This article is distributed under the terms of the Creative Commons Attribution

Noncommercial License which permits any noncommercial use, distribution, and reproduction in

any medium, provided the original author(s) and source are credited.
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