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PHAGOCYTES — CELLS OF NONSPECIFIC AND SPECIFIC RESISTANCE
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The analysis of the functional activity of neutritpland macrophages has
been conducted. It is shown that being effectorsatidiral resistance in the immune
system their functions are different. Neutrophilse @aa kind of helpers for
macrophages, enhancing their phagocytic, antigess@nting and immunoregulatory
functions.
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Introduction. The modern teaching of phagocytosis covers a wange of
problems — from molecular mechanisms of conjugatitre incentive effect to
general pathological concepts. Any process aimedsabring structural homeostasis
begins and ends with phagocytic reaction. This ug ¢o the fact that, firstly,
phagocytes determine baseline resistance, andhdigconediate the activity of other
effectors of cellular and humoral nature. Modereasl about the role of phagocytic
cells in nonspecific and specific resistance indidaat their function is not only to
absorb, kill and digest heterogeneous agents, Ibatparticipate in a wide range of
general biological reactions to restore homeostagise organism [3,5,6,10,11,12] .

Literature analysis. Phagocytes are cells of bone marrow nature, whict
characterized by well-developed cytoplasm synthegiapparatus and wide complex
lysosomes. They are characterized by well-develmedidoeriphery, which provides
phagocytosis, pinocytosis, secretion and movementspace. Population of
phagocytes is functionally and morphologically he¢eneous, reflecting stage of the
life cycle, in which is a specific cell. Cells cédgba for phagocytosis are divided into

two main categories — microphages (granulocytes)l amacrophages (blood



monocytes and tissue macrophages). Despite thatopteages and neutrophils are
effectors of natural resistance in the immune systieeir functions are different.

Neutrophils that make up 50-70% of blood cells #re largest subpopulation of
blood cells. The primary function of neutrophilsimdlammation and production of

large amounts of biologically active mediators [8,51,12,18,20].

Neutrophils. Physiological capabilities of neutrophils are esgigcmanifested
in the areas of inflammation. Experience has shavat neutrophils may
substantially be restructured or conditioned urttierinfluence of endogenous and
exogenous incentives. From the biological sideedhasentives are united because
both actively interact with receptors of neutrophil a starting point from which
mobilization of their cytopathogenic and phlogogepotential is started. Significant
number of receptors for biologically active subseswith different mechanisms of
action of catecholamines, corticosteroids, prostadjhs, histamine, fibronectin, and
other substances are expressed on neutrophil egtopt membrane. The presence of
these receptors largely determines the reactivitpeutrophils to a specific set of
functional modulators [7,9]. Signals from differeleteptors cause uneven reactions:
B-adrenergic stimulation and processing with E @glsindin reduce the intensity of
secretion but cholinergic agents, conversely, meghis process [3,5,6].

Some enzymes and other biologically active substarieat are found in the
cytoplasm of neutrophils are: acid phosphatase,d adbonuclease, acid
deoxyribonuclease, cathepsin B, C, D, E; phosphepro phosphatase,
myeloperoxidase, hyaluronidase, lysozyme, collagenphospholipase, acid lipase,
lactoferrin, phenacetin (and other antibacteriabtgins), endogenous pyrogens,
plasminogen activator, hemolysin, glycoprotein badic proteins [3,5,6,11,12].

Neutrophils have inside a different by chemical position and direction of
action compounds by which they may affect differmediator systems (complement,
immunoglobulins, blood clotting, fibrinolysis, kiédiein-kinin) and cells
(macrophages, lymphocytes, granulocytes, plateletslotheliocytes, fibroblasts)
blood and connective tissue, and the nervous addceime system. In these contacts

neutrophils are not only effectors, but also adar@xygen-dependent bactericidal



activity of neutrophils caused by primary activeygen forms — superoxide anion
(O;) , singlet oxygen'(,), hydroxyl radical (OH, hydrogen peroxide (@) and
secondary metabolites of activated oxygen (hypaoon® acid, chloramines |,
products of lipid peroxidation). Similar events ocan macrophages [3,5,6,10,12 ].

Neutrophils produce cytokines with known structarel function: IL-1, IL-3,
IL-6, IL-8, TNF, GM-CSF [20] receptor antagonist-1IR, lymphocyte activating
factor [17], phagocyte stimulating factor [14].

In the recent years experiments were demonstrhtedxistence in neutrophils
of another oxygen-dependent mechanism of antimialqootection, which includes
the ability to "throw" net-like formations, in wHic microorganisms traped,
neutralized, and then killed. These structurescaled — neutrophil extracellular
traps. They consist of nucleic acids and enzymeetasl by neutrophils in response
to microbial and nonmicrobial promoters [2,4,19].

Neutrophils are helpers for macrophages [3,7,9] aiwn entering the
inflammation area they phagocytize products of mogutii decomposition, may
produce immunogenic form of the antigen and presentymphocytes.

Macrophages.Due to the wide resettlement of tissue macrophégéte J in
the body and the circulation of blood monocytesytteke a number of regulatory
functions that control the processes of lymphocytediferation, differentiation and
functions.

Macrophages as an alarm-cell may contribute to mhabilization and
activation of a population of lymphocytes, granytes and fibroblasts. Effects of
macrophages on proliferation, differentiation andndtion of macrophages
themselves, their precursors and different popariati of lymphocytes can be
stimulating or inhibiting. Under phagocytosis thaseincrease of production of
prostoglandins E, which activate membrane adengldlase of macrophages,
leading to increasing intracellular cAMP and inhidm of macrophage function.
Selective inhibition of macrophage synthesis of BEGean lead to amplification of
the immune response and therefore establishingaayo€ommunications regulator

between macrophages and lymphocytes [5,6,10].



There are receptors on macrophages for Fc- fragafentmunoglobulin G, to

the C3 component of complement to histamine befiaesplantation antigens and

several interleukins, and is adaptive hormone ttecepl], partly for adrenaline. This

includes macrophages for adaptation reactions efwhole organism. Under the

influence of foreign agents all phagocytes prodiree radicals, NO, cytokines,

chemokines and thus trigger innate and acquirecuiniyn| 10,11,12].

Macrophages in different tissues

Table 1

Tissue

Cells

Bone marrow

Promonocytes, monocytes

Blood Monocytes
Lungs Alveolar macrophages (mobile)
Spleen Spleen macrophages (mobile and fixed)

Lymph nodes

Lymph nodes macrophages (mobile and fixed)

Bone tissue

Osteoclasts

Nervous tissue

Microglia

Connective tissug

Histiocytes

Peritoneal cavity

Moving macrophages, peritoneal exudate

Liver

Kupffer cells macrophages of sinuses

During the development of the immune response nphages acquire a

different phenotype M1 and M2. The classic type mmpltages M1 produce
proinflammatory cytokines such as — IL-1, T&yFIL-6, IL-12, IFNy, and also

generate reactive oxygen forms. These macrophages high phagocytic and

bactericidal properties and thereby destroy inthalee microorganisms. Alternative

M2 phenotype of macrophages destroys extracelpdaasites — worms, fungi and

provides angiogenesis, repair and remodulationiggués, but herewith it may

activate the tumor growth. M2 macrophages produdeirflammatory cytokines

such as IL-10 and

IL-13 [13,15,16].



M1 macrophages are integrated into the cellularumiby and M2 phenotype
macrophages — in humoral immune response. Therapeof cytokines produced by
M1 macrophages similar to cytokines that producé, ©@nd M2 macrophages — to
Th2 cytokines [16].

Inductive phase of the immune response begins #feefirst exposure to an
antigen. The basic cells of this phase are macggshanamely antigen presenting
cells that perform phagocytosis, processing andgmtation of antigenic material fot
T-helpers cells. The process of antigen recognibgnT-helper cells is a contact
between antigen distinctive receptor of T-helpeliscen one side and a set of
phagocyte “HLA Il + antigen” — on the other. Antigeecognition by T-killer is
provided by the interaction between antigen reaeipntification of T-killer on the
one hand and complex “HLA | + antigen“ — on theesthThe principle of double
recognition is necessary to provide the specifieraction of own immune cells.

Under the influence of IL-12 ang-INF T-helper cells differentiate into
T-helper 1 and under the influence of IL-4 and 10 -T-helper cells differentiate into
T-helper 2.

When T-helper 1 is stimulated there is an activatd cell response, when
T-helper 2 — there is an activation of humoral cese [11,12].

M1 phenotype macrophages activate antitumor imnjuamid M2 phenotype
macrophages suppress it. Repolarization of hypmacrophages from phenotype
M2 to M1 by bacterial biopolymers applied alonewsth cytotoxic medicine NSC-
631570 results in the inhibition of tumor growt.[8

Thus functions of phagocytes in the organizatiorthef immune response are
very diverse. Neutrophils in inflammation area fdime vanguard line of defense. At
the same time, these cells possessing powerfulaytity apparatus and are actively
involved in the pathogenesis of the inflammatorpgass, largely determining its
development and outcome. In those cases wherectivatad neutrophils secrete
large quantities of collagen and elastinolytic enegg and for some reason are not
replaced by monocytes (macrophages), the centeracofte inflammation is

transformed into an abscess. Having appeared ihagagh of purulent inflammation,



mononuclear phagocytes abruptly change its furtiheirse. On the one hand, they
can maintain tissue alteration, running by neutilsphlthough the implementation of
the cytotoxic potential of macrophages, unlike rnaphils, does not have explosive
character. On the other hand, and most signifigamtiacrophages are included in
genetically determined program of tissue repaireylistimulate the growth of
fibroblasts, smooth muscle cells, and endotheb#iscaccelerate the regeneration of
capillaries disinhibiting collagenase, as well las $ynthesis of other components of
connective tissue matrix. Macrophages lead thevesgoperiod until the very end,
participating in the final chord of reparative rageation of the secondary-modeling
of fibrous tissue and its approximation to the ioréd architectonic [5,6].

CONCLUSIONS

1. Phagocytes ensure the development of the inflammnatsponse.

2. Phagocytes kill bacteria, eliminate from the bodkerad own tissues and
cells.

3. Phagocytes participate in cell-mediated immunityovple digesting of
foreign agent, present antigenic material and egguhe activity of T-cells.

4. Phagocytes activate humoral immunity.

5. Phagocytes provide anti-tumor immunity and cytotayi

6. Phagocytes regulate kinin system and homeostasis.
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DATOLUTHI — KJIETKH HECHEITH®OHYECKOH U
CIHELIH®HYECKOH PE3UCTEHTHOCTH

K.I'. TAPKABAA
Hayuonanonwiti asuayuornnwvii ynusepcumem, 2. Kues

IIposeden ananuz yHKYUOHANLHOU AKMUBHOCMU HEUMPOPULO8 U MAKPOPazos.
llokazano,umo sensace 2¢ppexmopamu npupoOHOU pe3UCMEeHMHOCMU 8 UMYHHOU
cucmeme ux Qyukyuu omauuaromcs. Hetimpoguner — smo ceoeobpaszHvie Xxennepol
onst makpogazos.Onu ycunugaiom ux GazoyumapHyo, aHmueeHnPeoCmasiaiouyro u
UMMYHOPE2YISIMOPHYIO (DYHKYUU.

Knroueevie cnosa. netimpoghunvi, maxpoghazu, pe3ucmeHmHocms, UMMYHHAS
cucmema.

DATOLUTH — KIITHHH HECHELH®IYHOI I CHELJH®IYHOI
PE3SUCTEHTHOCTI

K.I'. 'APKABA
Hayionanvnuii asiayiiinuu ynieepcumem, m. Kuis

IIposedenuii ananiz @ynxyionanvHoi akmusnocmi Heumpo@inie i maxkpogaeis.
Ilokazano,wo 6yoyuu echekmopamu RpuUpoOOHOi pe3ucmenmHoOCmi 8 IMyHHIU cucmemi
ix ynxyii 8iopiznaromocs. Helimpogunu — ye ceoepioni xeanepu 0ns maxpogacis.
Bonu niocuntoroms ix gacoyumaphny, aHmueennpe3eHmyouy ma iMyHopecyisimopHy
@yHKyii.

Knrouoei cnoea: netimpoghinu, makpoghazu, pezucmenmuicms, iMyHHA cucmema.



