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CELL REACTIONS OF INFLAMMATION FOCUS IN CARRAGEENAN
SECONDARY CHRONIC INFLAMMATION ON THE BACKGROUND OF
SUBSTANCE P BLOCKADE

O. M. Shevchenko, V. O. Sych

Kharkiv National Medical University, Kharkiv, Ukraine

Abstract

The aim of the study was to determine the features of cellular reactions of the
inflammatory focus in carrageenan secondary chronic inflammation against the background of
blockade of substance P. Experimental prospective controlled randomized study was
performed on 132 WAG rats in series of 6 animals in each series: in control and for 6 hours;
1, 2, 3, 5, 7, 10, 14, 21, 28 days in the conditions of the natural course of carrageenan
inflammation and with the use of a pharmacological preparation, aprepitant — an inhibitor of
NK-1 receptors. During the observation period of 6 hours to 3 days, neutrophilic, basophilic
and eosinophilic leukocytes accumulate (phase of exudation of the inflammatory process).
Peaks of neutrophils and basophils occur on day 2 (neutrophils — in the central parts of the
inflammatory focus, basophils — in both areas, in the center and on the periphery) with a small
predominance of the number of cells in the peripheral parts. The peak number of eosinophils
occurs on day 1 and with a slight decrease on day 2 with their predominant location in
peripheral areas. From 3-5 days the cellular composition of the infiltrate was characterized by

a predominance of lymphocytes, monocytes, macrophages, plasma cells, tissue basophils,
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cells of the fibroblastic series, which during blockade of substance P in a single amount
appear for 2 days, predominate in peripheral areas (phases of proliferation and organization).
Key words: secondary chronic inflammation; focus of inflammation; mediators

of inflammation.

KJITUHI PEAKIII BOTHUIIA 3AITIAJIEHHS 3A KAPATTHEHOBOI'O
BTOPUHHO-XPOHIYHOI'O 3AITAJIEHHS HA ®OHI BJIOKAJU CYBCTAHIIII P

O. M. llleBuenko, B. O. Cuu

XapkiBcbKUH HALIOHAJIBLHUI MeIMYHUH YHiBepcHTeT

Pesrome

MeTa JOCHIIPKEHHS — BHU3HAYUTH OCOOJMBOCTI KIITUHHHX PEAKIi BOTHUIIA
3allaJIeHHs] 32 KapariHeHOBOI'O BTOPUMHHO-XPOHIYHOIO 3amajeHHs Ha QoHl Oyokaau
cyocranuii  P. ExcnepumeHTanbHe INPOCHEKTUBHE KOHTPOJIbOBAHE  PaH/IOMi30BaHE
JOCIIJKeHHs ipoBeeHo Ha 132 mrypax sinii WAG y cepisix o 6 TBapuH y KOXKHIHN 3 cepii: y
KOHTpoOIIi Ta mpotsirom 6 romun; 1, 2, 3, 5, 7, 10, 14, 21, 28 ni6 B ymMmoBaxX HmPHPOJHBOTO
nepediry KapariHeHOBOTrO 3alajieHHs Ta 13 3aCTOCYBaHHAM (hapMaKoJIOTIYHOIO Mpenapary —
iHriditopy HK-1 peuentopiB ampemitanty. B TepmiHu cnocrepexeHHs 6 roa.—3 pobu
BII0YBA€ThCS HAKONMYEHHS HEUTPOPUIBHUX, 0a30pUILHUX 1 €03WHOPUIBHUX JIEHKOIUTIB
(daza excynauii 3ananpHoro mnporecy). Iliku BMicty HelTpodiniB 1 6a30(iIiB MalOTh Miclie
Ha 2 100y (HeHTpo(disiB — y ILEHTpaJbHUX BIJIIAX OCEpEe/KY 3amaneHHs, 6a30(i1iB — B
000X 30Hax, y LEeHTpli W Ha mepudepii) 3 HEBETUKUM MNEPEBAXKAHHAM KIUIBKOCTI KIITHH Y
nepudepuyHux Bigainax. ITik kinbKocTi eo3uHO(INIB BitOyBaeThes Ha 1 100y 1 3 HE3HAYHUM
3HIDKEHHSIM Ha 2 100y 3 IepeBaKHUM iX PO3TallyBaHHIM y nepudepruuHux 30Hax. 3 3—5 110
KIITUHHUHN CKiax 1H(UIBTpaTy XapaKTepU3yeThCs MepeBaKaHHSIM JIMQOLHUTIB, MOHOLUTIB,
Makpodaris, MIa3MOLMTIB, TKAHUHHUX O0azodiniB, KITHH (iOpoOIacTUUHOrO psay, AKi 3a
6nokanu cyOcranuii P B oAMHUYHINA KITBKOCTI 3 SBISIOTHCS BXKE Ha 2 100y, IepeBaxkaloTh B
nepudepnyHux 30Hax (¢pa3u npomidepartii Ta opraxizaiii).

Kaw4oBi cjioBa: BTOPHHHO XpOHiYHe 3amajieHHs; BOTHHINE 3amaJieHHA,

MeIiaTOpH 3anaJieHHs.
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Introduction. Inflammation is the basis of most human diseases. In local
inflammatory reactions, one of the key roles is played by intercellular interactions of the
connective tissue continuum, mediated by neurokinin 1 receptors (NK1P), blockade of the
function of substance P through which significantly affects the cellular composition of the
inflammatory focus [1].

Despite the large number of studies on the functional activity of substance P under
different conditions [2, 3, 4, 5, 6], to date, there is little scientifically based information on the
effects of its blocking in chronic inflammation and the impact on the cellular composition of
its focus.

Aim: to determine the features of cellular reactions of the inflammatory focus in
carrageenan secondary chronic inflammation on the background of blockade of substance P.

Materials and methods. An experimental prospective controlled randomized study
was performed on 132 WAG rats.

Stratification of animals in separate series was carried out in the amount of 6
individual rats per serium. Rats from control series remained intact from inflammation during
the experiment or were only administered the preparation and were kept in unchanged
standard conditions. Inflammationa in experimental rats was simulated according to the tasks
for 6 hours and 1, 2, 3, 5, 7, 10, 14, 21, 28 days in the natural course and with the use of a
pharmacological preparation — an inhibitor of NK-1 receptors of aprepitant.

The carrageenan model of inflammation was applied by introducing 10 mg of a-
carrageenan (Sigma, USA) in 1 ml of physiological splution [8] intramuscularly in the rat
thigh under thiopental anesthesia. To inhibit the synthesis and effects of substance P the NK-1
receptor inhibitor aprepitant was used, which was administered intraperitoneally at a dose of
10 mg dissolved in 1 ml of isotonic sodium chloride solution daily throughout the experiment
[7].

Animals were removed from the experiment by dislocation of the cervical vertebrae
under overdose thiopental anesthesia (60 mg/kg intraperitoneally).

The dynamics of the inflammatory process in the series was studied by counting
inflammatory cell elements in a limited field of view (1.6x10°/m?): in control series: in layers
of fibrous connective tissue between bundles of muscle fibers; in series of inflammation
modeling: in inflammatory infiltrates in the layers of fibrous connective tissue between the
bundles of muscle fibers — in the center and on the periphery; in the presence of foci of
necrosis and hemorrhage, granuloma — outside them. Histological and histochemical methods

were performed according to the instructions in histological technique and histochemistry.
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Review microscopy with assessment of the cellular composition of the inflammatory focus,
morphometry was performed using a microscope "Olympus BX-41" using the software
"Olympus DP-Soft version 3.1".

All animal manipulations were carried out in accordance with national and
international regulations. The study was approved by the Ethics and Bioethics Commission of
Kharkiv National Medical University.

Results and discussion

The study of the dynamics of changes in the cellular composition of the inflammatory
focus revealed that the accumulation of neutrophilic, basophilic and eosinophilic leukocytes is
detected in the observation period of 6 hours to 3 days with peaks of their content: neutrophils
and basophils — in 2 days; at the same time, neutrophils — in the central departments of the
inflammatory center, basophils — in both zones (in the center and on the periphery) with a
small predominance of the number of cells in the peripheral departments; eosinophils — for 1
day and with a slight decrease for 2 days, as well as with their predominant location in
peripheral areas. This type of the cell composition with the predominance of these cellular
elements indicates the phase of exudation of the inflammatory process.

From 3-5 days, the cellular composition of the infiltrate is characterized by a
predominance of lymphocytes, monocytes, macrophages, plasma cells, tissue basophils,
fibroblastic cells (which appear in a single amount of blockade of substance P for 2 days),
which indicates the development of the proliferation phase. The highest concentration of these
elements is generally observed in the peripheral zones and predominates during the blockade
of substance P, which, in turn, indicates the prevalence of proliferation and organization in
peripheral areas.

The cellular dynamics of the inflammatory process during the natural course and in the
series of inflammation against the background of blockade of substance P was studied.

In the inflammatory infiltrate of the femoral muscle tissue in the groups of natural
inflammation and against the blockade of substance P, the number of neutrophils, compared
with the corresponding series of controls after 6 hours increases sharply, both in the center
(Table 1) and on the periphery (Table 2) of the inflammatory focus, for 1 day increased and in
a series of a natural course reached the peak for 2 days, in group of blockade of substance P
the maximum value of level of neutrophils is on 1 day (Table 3).

In the following terms of observations there is a gradual decrease in the content of
neutrophils: from 3 days in the natural course of inflammation, 2 days - in blockade of
substance P (Table 4).
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Dynamics of changes in the center of cellular content of inflammatory focus and its natural course

(absolute cells count per 1.6x10° m?), M+m, n=6

Table 1

Animal series | Neutrophiles | Basophiles | Eosinophiles [Lymphocytes| Monocytes | Plasmocytes | Macrophages ba:(I)s:rl:iE:es Fibroblasts
Control 0.31+0.42 | 0.28+0.40 | 0.33+0.44 | 0.61+0.54 | 0.58+0.49 0.22+0.35 0.19+0.31 0.28+0.40 -
6 hours 7.86+1.82 | 5.50+1.69 | 5.08+1.77 | 5.06+£1.29 | 4.61+1.20 4.83+1.46 1.19+0.31 0.89+0.49 -

1 day 10.33+2.26 | 6.92+1.70 | 9.19+1.80 | 6.28+1.50 | 5.97+1.53 7.69+1.73 1.56+0.62 1.22+0.54 -
2 days 11.58+1.53 | 8.78+1.23 | 8.97+1.31 | 8.03+1.42 | 6.94+1.12 8.28+1.33 1.92+0.66 1.56+0.67 -
3 days 9.06+1.24 | 7.86+1.15 | 7.86+0.99 | 8.44+0.94 | 7.58+0.93 8.97+0.98 3.06+0.80 2.28+0.77 0.25+0.38
5 days 7.28+1.46 | 5.44+1.14 | 4.25+1.04 | 6.19+1.27 | 8.47+1.50 9.64+1.21 4.14+1.45 2.53+0.97 0.33+0.44
7 days 4.17+0.67 | 2.28+0.84 | 2.53+0.86 | 3.03+0.87 | 4.36%1.75 4.56+1.27 5.31+1.19 3.03+0.92 1.58+0.58
10 days 3.53+1.25 | 1.89+0.54 | 2.11+0.55 | 2.64+0.96 | 4.64+1.53 3.94+2.05 6.06+1.39 4.42+1.25 3.06+0.74
14 days 2.53+0.80 | 1.56+0.64 | 1.78+0.76 | 2.81+0.75 | 4.92+1.49 2.53+0.86 6.53+1.94 3.67+1.41 4.33+1.17
21 days 0.69+0.42 | 0.78+0.35 | 0.64+0.46 | 1.22+0.65 | 3.57+1.48 1.86+0.67 5.14+1.16 2.28+0.86 5.17+0.98
28 days 0.53+0.50 | 0.39+0.48 | 0.44+0.49 | 1.11+0.60 | 1.03+0.43 1.03+0.43 4.47+1.08 1.69+0.66 5.89+1.13
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Dynamics of changes in the periphery of cellular content of inflammatory focus and its natural course

(absolute cells count per 1.6x10° m?), M+m, n=6

Table 2

Animal series | Neutrophiles | Basophiles | Eosinophiles [Lymphocytes| Monocytes | Plasmocytes | Macrophages ba-ls-;s::ijes Fibroblasts
Control 0.31+0.42 | 0.28+0.40 | 0.33+0.44 | 0.61+0.54 | 0.58+0.49 0.22+0.35 0.19+0.31 0.28+0.40 —
6 hours 7.31+1.90 | 5.61+1.24 | 547+158 | 5.14+159 | 4.86+1.33 5.06+1.56 1.36+0.48 1.72+0.68 —

1 day 9.69+1.55 | 7.11+1.69 | 9.89+2.23 | 6.42+1.38 | 6.14+1.17 7.53+1.83 1.78+0.69 2.03+0.87 —
2 days 10.97£142 | 9.31+1.23 | 9.47+1.52 | 9.06+1.35 | 7.33+1.30 7.92+1.11 2.28+0.52 2.28+0.69 —
3 days 8.86+1.15 | 8.03+1.15 | 7.56+0.98 | 11.61+2.42 | 10.22+2.04 9.42+1.26 5.83+0.86 4.03+0.98 0.42+0.49
5 days 6.94+1.29 | 5.14+1.23 | 4.75£1.10 | 15.33£3.04 | 11.58+1.77 | 10.31+1.40 6.69+1.40 5.03+1.37 2.53+0.83
7 days 458+0.85 | 3.69+0.82 | 4.03+0.76 | 16.89+3.99 | 12.03+1.59 8.61+1.72 11.03+1.09 6.22+1.38 2.72+0.77
10 days 4.03+0.81 | 3.47+0.78 | 3.56+1.11 | 15.97+3.59 | 12.58+1.96 9.11+1.14 11.58+1.94 6.64+1.39 8.17+1.85
14 days 3.03+0.70 | 2.97+0.98 | 3.03+0.92 | 15.56%3.14 | 11.94+2.06 8.22+1.38 13.97+1.64 7.06x1.74 10.22+1.30
21 days 1.11+0.50 | 1.19+0.45 | 1.17+0.47 | 14.94+3.12 | 9.03%0.87 7.28+1.56 14.89+2.01 6.22+1.41 12.47+1.19
28 days 0.42+0.49 | 0.33+0.44 | 0.56+0.49 | 15.03+2.47 | 8.11+0.98 6.58+1.78 15.31+2.25 6.53+1.59 13.06+1.52
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Dynamics of changes in the center of cellular content of inflammatory focus at the blockage of substance P

(absolute cells count per 1.6x10° m?), M+m, n=6

Table 3

Animal series | Neutrophiles | Basophiles | Eosinophiles [Lymphocytes| Monocytes | Plasmocytes | Macrophages ba:(I)s:rl:iE:es Fibroblasts
Control 0.44+£0.49 | 0.28+0.40 | 0.69+0.50 | 0.89+0.54 | 0.83+0.56 0.47+0.50 0.44+0.49 0.42+0.49 -
6 hours 7.61+1.50 | 5.89+1.19 | 6.03+1.53 | 5.53+1.36 | 4.69+1.21 4.94+1.56 1.22+0.35 0.92+0.31 -

1 day 9.72+41.97 | 7.31+£1.43 | 9.64+1.71 | 6.33+1.37 | 6.08+1.48 7.78+1.29 1.61+0.58 1.31+0.56 -
2 days 7.75+1.10 | 8.22+1.37 | 8.53+1.48 | 8.42+1.25 | 7.67+1.59 8.36+1.35 2.28+0.81 2.17+0.56 0.19+0.31
3 days 7.06+1.28 | 7.94+1.34 | 8.06+1.34 | 8.92+1.40 | 8.28+1.14 9.33+1.37 3.61+1.10 3.19+1.00 0.33+0.44
5 days 5.39+1.17 | 4.67+1.43 | 3.97+1.10 | 5.61+1.24 | 9.03+1.42 9.03+1.03 5.03+1.76 4.14+1.22 1.50+0.58
7 days 4.03£0.65 | 2.56+0.83 | 2.47+0.86 | 4.03+1.09 | 4.53+1.33 4.97+1.26 5.53+1.19 3.53+1.48 1.72+0.68
10 days 3.42+1.00 | 2.08+0.62 | 2.03+0.49 | 3.03+0.81 | 5.03+1.26 4.53+1.44 6.56+1.24 4.97+£1.75 3.25+0.83
14 days 1.9740.71 | 1.06£0.47 | 1.11+0.20 | 2.42+0.71 | 4.53+1.22 2.97+0.93 6.94+1.51 4.03+1.59 6.06+1.13
21 days 0.58+0.49 | 0.81+0.40 | 0.53+0.50 | 1.53+0.78 | 3.72+1.20 2.03+0.54 5.36+1.14 2.47+0.83 6.81+1.14
28 days 0.47+0.50 | 0.53+0.50 | 0.39+0.48 | 1.33+0.74 | 2.03%0.65 1.42+0.49 4.28+1.09 2.03+0.65 6.89+1.29
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Table 4
Dynamics of changes in the periphery of cellular content of inflammatory focus at the blockage of substance P

(absolute cells count per 1.6x10° m?), M+m, n=6

Animal series | Neutrophiles | Basophiles | Eosinophiles [Lymphocytes| Monocytes | Plasmocytes | Macrophages ba-ls-;s::iies Fibroblasts
Control 0.44+0.49 | 0.28+0.40 | 0.69+0.50 0.89+0.54 | 0.83x0.56 0.47+£0.50 0.44+0.49 0.42+0.49 0.44+0.49
6 hours 7.53£1.69 | 6.11+1.62 | 6.42+1.65 5.69+£1.21 | 4.81+1.44 5.08+1.22 1.39+0.50 1.78+0.65 -

1 day 90.39+1.71 | 7.56£1.39 | 10.03+1.92 | 6.56+£1.39 | 6.36+1.58 7.92+1.26 1.81+0.58 2.22+0.83 —

2 days 7.25£1.31 | 8.67£1.63 | 8.86+1.46 9.47+£1.44 | 7.94+1.13 8.06+1.23 2.64+0.71 2.39+0.71 0.31+£0.42
3 days 6.67£1.19 | 8.28£1.39 | 8.22+1.14 | 12.06%£1.85 | 11.06x+2.12 9.31+£1.76 6.22+£1.10 4.11+1.14 0.5+0.5
5 days 4.94+1.29 | 5.03+x1.31 | 4.22+1.31 | 16.19+2.69 | 12.03+1.81 | 10.14+1.53 9.39+2.22 6.11+1.13 2.94+0.90
7 days 4.39+£1.09 | 3.53+x0.94 | 3.94+0.85 | 17.39£2.79 | 12.53+2.00 9.03+1.26 11.56+1.91 6.56+1.69 3.31+0.73
10 days 3.94+£1.06 | 3.31+0.73 | 3.33£0.83 | 16.47£2.75 | 13.03+2.47 9.94+1.56 12.08+2.04 7.03£1.31 9.14+£1.55
14 days 2.53+0.94 | 2.06£0.58 | 2.47+0.74 | 15.78+£3.02 | 12.08+1.76 9.08+1.72 14.53+2.11 6.92+1.44 12.14+1.17
21 days 1.03+0.32 | 1.22+0.56 | 1.06+0.37 | 15.28+2.48 | 10.03+1.25 | 10.06%1.40 15.06+1.51 6.53+1.14 13.22+1.69
28 days 0.39+0.48 | 0.31+x0.42 | 0.44+0.49 | 15.14+3.35 | 9.03t£1.04 6.97£1.91 15.69+2.38 6.42+1.32 14.17+1.44
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In both groups in terms of observation from 6 hours to 5 days the number of
neutrophils in the center slightly exceeds in the following terms — contrary, less that is
explained both by change of qualitative cellular structure, and by rarefaction of an
inflammatory infiltrate in the central locations.

The dynamics of changes in the content of basophilic leukocytes in the foci of
inflammation of the studied groups is also characterized by its increase from 6 hours of
observation, reaching a maximum in the natural course of inflammation and blockade of
substance P for 2 days, and a corresponding decrease from 3 days.

There is a slight predominance of basophils at the periphery of the inflammatory
infiltrate in both groups in the observation period of 6 hours — 5 days, and quite significant in
terms of 7-14 days, which can also be explained by the rarefaction of the cell composition in
the central parts of the inflammatory infiltrate.

The peak increase in the number of eosinophilic leukocytes in both study groups is the
observation period of 1 day. In the following terms the number of eosinophils gradually
decreased, in all terms (except for 3 days of supervision over a natural course of an
inflammation) eosinophils were mainly located on the periphery of the center of an
inflammation.

The dynamics of changes in the content of lymphocytes differs from the above: the
number of lymphocytes both naturally and under blockade of substance P, up to 3 days in the
center and on the periphery of inflammatory infiltrates gradually increased, and from 5 days
in the centers of foci there was a gradual decrease. In the peripheral departments, the number
of lymphocytes increased, reaching a maximum on day 7, followed by a slight gradual
decrease, starting with day 10 of observation. In addition, in almost all terms of observation,
the predominance of the content of lymphocytes in the blockade of substance P.

The dynamics of changes in the content of monocytes resembles the dynamics of
changes in the content of lymphocytes, however, the maximum number of counted cells in the
center of the foci is reached on the 5th day of observation.

On the periphery, the number of monocytes on the 3rd day and in subsequent follow-
up significantly exceeded the number in the center, their maximum content is in 10 days and
gradually decreased from 14 days. And just like lymphocytes, the number of monocytes is
slightly higher than in the blockade of substance P.

The dynamics of changes in the level of plasma cells is similar to the dynamics of

changes in the content of lymphocytes and monocytes, however, on day 1 during the natural



course of inflammation and on day 3 in both groups the number of counted cells in the center
of foci was slightly higher than on the periphery.

The maximum number of plasma cells in the centers of inflammatory infiltrates in the
natural course of inflammation reached in 5 days, and during the blockade of substance P — 3,
followed by a sharp decrease in their level from the 7th day (due to transformation of cellular
infiltrate). In peripheral areas the maximum level of plasma cells were on 5th day with their
gradual uneven decrease. From 7 days to the last observation period of 28 days there was a
significant predominance of the number of plasma cells in the periphery. And yet, like
lymphocytes and monocytes, plasma cells in greater numbers were detected mainly by
blockade of substance P.

In the dynamics of changes in the level of macrophages, a synchronous gradual
increase in the number of cells was detected both in the center and on the periphery of
inflammatory infiltrates up to 2 days.

On the 3rd day, with a continuing gradual increase in the number of macrophages in
the central departments (up to 14 days, followed by their gradual decrease), in the peripheral
departments there was a rather sharp and progressive increase in the number of counted
elements with a maximum of 28 days. During the blockade of substance P in all periods of
observation, the number of macrophages was greater than during the natural course of
inflammation.

Tissue basophils were also detected in all observation periods in both groups with their
predominant location on the periphery of the inflammatory focus, with their gradual increase
mostly in the peripheral parts of inflammatory infiltrates, the number of tissue basophils in the
central parts didn’t have significant differences.

However, their content, both in the center and on the periphery of inflammatory
infiltrates, during the blockade of substance P was higher than during the natural course of
inflammation.

Cells of the fibroblastic series begin to appear in the natural course of inflammation
from 3, and during the blockade of substance P — from 2 days of observation, gradually
increasing in the central and peripheral parts of inflammatory foci up to 7 days, 10 days in
peripheral areas there was a sharp increase in the number of calculated elements with their
subsequent gradual growth and a maximum of 28 days.

Cells of the fibroblastic series, as well as the lymphoid-macrophage elements

described above, were found in greater numbers by blockade of substance P.
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Thus, the features of cellular reactions of the inflammatory focus in carrageenan
secondary-chronic inflammation against the background of blockade of substance P were
identified. This can be used as a criterion for assessing the parameters of the inflammatory
response [9]

Cellular responses in the inflammatory focus were associated with the relationship
between different types of immune cells and the functionality of substance P. Macrophages
are likely to join the inflammatory process only when it is severe. It is known that
macrophages of lung tissue of smokers express 3 times more NK1P than macrophages of the
control group [10], and a significant increase in their number on the macrophages of the small
arteries of the meninges [11]. The researchers concluded that tobacco smoke causes
hyperexpression of NK1P by stimulating nicotinic acetylcholine receptors, which was
minimized by a specific inhibitor. [12].

Neutrophils under the influence of substance P secrete superoxide and chemokines, as
well as increase their phagocytic properties [2]. In a study by A. Ahluwalia et al. (1998)
neutrophils deprived of the NK 1 receptor were 62 % less responsive to IL-1B-induced
chemotaxis [13].

Eosinophils also express NK1P, but in small amounts, regardless of the presence of
atopy, as shown by M. Raap et al. [3].

Natural killers, which also contain NK1P, under the influence of substance P more
actively synthesize interferon gamma, cytotoxic molecules (perforin, granzyme) and natural
cytotoxic receptors (p46) [4, 14].

T-lymphocytes also carry on their surface NK1P, the stimulation of which leads
primarily to the expression of NF-kp and the synthesis of IL-2, which prolongs the life of
CD4 and CDS8 cells [15]. Under physiological conditions, T-lymphocytes are stimulated
primarily by dendritic cells, which inflames the processes of cellular cytotoxicity [15]. The
role of T-lymphocytes, as well as macrophages is wider: under the influence of IL-12, IL-23
in these cells may increase the expression of NK1P [5, 16]. TNF in turn increases the duration
of binding of substance P to its receptor, which increases the activity of the complex [16].
Another effect of substance P on T lymphocytes is the stimulation of the production of IL-17
and interferon gamma, which intensifies inflammation [16]. Proliferation of T-lymphocytes
under the influence of substance P is probably interrelated with the action of IL-2 [6].
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Conclusions:

1. In the period of observation of 6 hours—-3 days there is an accumulation of
neutrophilic, basophilic and eosinophilic leukocytes (phase of exudation of the inflammatory
process).

2. Peaks of neutrophils and basophils occur on day 2 (neutrophils — in the central foci
of inflammation, basophils — in both areas, in the center and on the periphery) with a small
predominance of the number of cells in the peripheral parts.

3. The peak number of eosinophils occurs on day 1 and with a slight decrease on day 2
with their predominant location in peripheral areas.

4. From 3-5 days the cellular composition of the infiltrate is characterized by a
predominance of lymphocytes, monocytes, macrophages, plasma cells, tissue basophils, cells
of the fibroblastic series, which during blockade of substance P in a single number appear for

2 days predominate in peripheral areas (proliferation phase organizations).
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