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This article shows the results of the experimental researches in the cellular link of local immune protection of cats' genitals. Due
to the urgency of the problem the aim of our study was to investigate the functional state of the phagocytic cells and to explore and
interpret their role in the formation of the antimicrobial potential of homeostasis in the system of local immunity of the cats' repro-
ductive organs. Cytochemical research determined the antimicrobial reactive Oxygen-dependent mechanism for the protection of
neutrophil granulocytes in reaction with NBT

It was found out, that the antimicrobial potential of phagocyte cells actively realizes via Oxygen dependent protection mecha-
nisms. The total number of NBT + phagocytic cells in the investigated micropreparations was 21.35 + 0.86%. Cytochemical reactivi-
ty of primary phagocytic cells was shown on the I and II level, which reflects the full manifestation of the phagocytic defense. The
activated phagocytes have also shown the active adhesion and phagocytosis of epithelial cells and of apoptosial macrophages, which
is also one of the signs of the maintenance of cellular homeostasis. The interpretation of the results was done according to the out-
comes of the research and the conclusions and recommendations on the application of cytochemical studies in a comprehensive
assessment of the antimicrobial potential of phagocytic cells and for predicting clinical evaluation of reproductive diseases in small
animals were developed.

1t is recommended to perform cytochemical studies during complex testing of the local immune protection of the reproductive or-
gans of animals, which will allow to objectively assess the state of cellular immunity, diagnose subclinical manifestation of reproduc-
tive pathology and predict the risk of complications.

Key words: cats, reproductive system, local immunity, cellular homeostasis, neutrophilic granulocytes, cytochemical reactivity,
NBT-test.

CTaH eKCcTpaleJIJIsIPHOrO NMOTeHUiaay GaromuTiB CTaTeBUX OPraHiB y KillIOK

M.M. XKenascekuii, [.M. lllynin
doctorvetm@ukr.net

THooinvcokuil Oeparcanuil acpapHo-mexHiuHull yHigepcumen,
eyn. lllesuenxa, 13, m. Kam saneyw-Ilodinbcokuil, 32300, Xmenvnuyvka oba., Yxpaina

YV cmammi naseoeni pesynomamu excnepumMeHmanibHux 00CHONCEHb GUSUEHHSL CIMAHY KAIMUHHOL TAHKU TOKATbHOI IMYHHO20 3a-
xucmy penpoOoyKmueHux opeamis y Kiuox. Memoro nawoi podomu 6yno docuioumu QyHKYIOHANbHUL CMAH Ga2oyumaphux Kimun, a
MAaKodIc GUUUMU IX poilb Y (POPMYBAHHI IMYHHO20 20MEOCMA3y 8 CUCMEMI NOKAIbHOI 3aXUcny Op2aHie pO3MHONICEHHs Y KillOK.
Bemanoeneno, wo npomumikpoonuii nomenyian gpazoyumapnux KiimuH akmueHo peanizyemocs yepe3 OKCUCeH3ANeNHCHT MeXaHizmu
saxucmy. 3aeanvha kinekicme HCT + gpacoyumapnux knimun 6 mikponpenapamax cmanosuno 21,35 + 0,86%. Llumoximiunuii no-
meHyian akmueosanux azoyumapHux Kiimur nposeianacy va I ma Il pieni peaxmugnocmi. J{oCniodnceHHAMU BCIMAHOBNIEHO MAKONC
KOpenAYIuHUL 36'930K MIJIC YUMOLOSTUHUM THOEKCOM Ma MIKpOazamu 3 aKmMu8O8AHUM YUMOXIMIYHUM (MPOMUMIKPOOHUM) NOMeHYi-
anom, wo 6KA3yE NPO YACMKO8Y NpauMepizayito KIimuKHOT TAHKU HeCneyuiyno2o iMyHHO20 3axucmy. AKmueoeani gacoyumu npo-
SAGNANU AKMUBHY A02e3i10 enimenioyumis [ anonmo3Hux Mikpogazie. 3a pesyrmamamu 00CIONCEeHb NPOSEOeHO iHmepnpemayiio ma
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3pO0NeHT 8UCHOBKU NPO NEPCREKMUBU 3ACMOCY8AHHSA YUMOXIMIYHUX OOCTIONCEHb 8 KOMNIEKCHIL OYIHYL NpOMUMIKPOOHO! nomenyiany
hazoyumaprux Kiimun 015 KIIHIYHOT OYIHKU | NPOSHO3Y8AHHS PO3GUMKY PenpOOYKMUGHOI NAmoao2ii y OpiGHUX OOMAUHIX MEAPUH.

Knrouogi cnosa: kiwiku, cmamesa cucmema, 10KAN6HUL IMyHImem, KIIMUKHUL 20Me0Cmas, HelumpoQiny, yumoximiuna peakmu-
snicmo, HCT-mecm.

CocTosiHHE IKCTPALEJUIIJISIPHOTO0 IPOTUBOMUKPOOHOI0 MOTEHIIMAJIA
(aronUTOB MOJIOBBIX OPraHOB y KOIIIEK

H.H. XKenasckuii, U.H. lllynun
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THooonsckuil 2ocyoapcmeenblil azpapHo-mexHudecKuti yHusepcumenn,
ya. Hleguenka, 13, 2. Kameney-Ilooonvckuil, 32300, Xmenvhuyxasa obnacme, Yxpauna

B cmamve npusedenvi pesyromanvi IKCHepUMEHMATLHBIX UCCTIEO08AHUL U3YHEHUS COCMOSHUA KAeMOYHO20 36eHA JIOKANbHOU
UMMYHHOU 3aujumsl penpoOyKMUBHbIX OP2aH08 Y KOWLEK. Yeavlo Hautell pabomul ObLIO UCCIe008amb (YHKYUOHATbHOE COCIOAHUE
Gazoyumapubix K1emox, a maxdice usyuums ux ponv 8 opMuposanuu UMMYHHO20 20MeOCMA3a 8 cucmeme JOKANLHOU 3auyumbl
0pP2aH08 PA3MHOICEHUS ) KOULEK.

Onpedeneno, umo npomugoOMuKpoOHbIli NOMEHYUAN aoYUMapHLIX K1enmoK aKmuHO peanu3yemcs yepes Kuciopoo3agucumsle
Mexanusmol 3aupumol. L{umoxumuyeckumu Uccie008aHuAMU KUCIOPOO3ABUCUMOSO MEXAHUSMA (PazoyumapHoll 3awumsl Kiemox
CcU3UCMOll 060J10YKU 8 peakyuu HUMPOCUHUM Mempazonuem onpeodeieHo, Ymo Gazoyumsl NPUHUMAIOM aKMugHoe yiacmue 6 pea-
auzayuy npomugomMukpooroi awumsl. Obwee xoauvecmeo HCT+ pacoyumapmvix Kiemox 6 ucciedo8aHHblX MUKPONpenapamax
cocmasuno 21,35 + 0,86%. Llumoxumuueckas peakmusHOCHs NPAUMUPOBAHBIX (Pacoyumapuvix kiemok nposeisanace na I u I ypog-
ne. Hccrneoosanusamu onpedeneno KoppeisiyuoHHYIO C8513b MedHCOY YUMOA0ULECKUM UHOEKCOM U KOTUYeC8oM MUKpOGhazoe ¢ akmu-
SUPOBAHHBIM YUMOXUMUYECKUM (NPOMUBOMUKPOOHBIM) NOMEHYUALOM, YMO YKA3bIEAEN O YACMUYHOU NpauMepu3ayuy KiemouHo2o
36eHa Hecneyupuueckoll UMMYHHOU 3aujumbl. AKMusUposannvle Gazoyumvl NPOAGNANU AKMUBHYIO A02€3UI0 INUMETUOYUMOE U
anomosnwix Muxpogpazos. Ilo pesynomamam ucciedo8anuil NPo6edeHo UHMePNnPeMayuio U cOendanbl 8bi600bL 0 NEPCREKMUBAX NPUu-
MeHeHUs. YUMOXUMUYECKUX UCCIe008aHUll 8 KOMNIEKCHOU OyeHKe NPOMmueoMUKpoOHo20 nomenyuana Gazoyumaphsix Knemox O
KAUHUYECKOU OYeHKU U NPOSHO3UPOBAHUS PA3GUMUs PenpOOYKMUBHOU NAMOA02UL Y MENKUX OOMAUHUX JHCUBOTNHBIX.

Knioueevie cnosa: xowiku, nonoeas cucmemd, J10KAIbHIN UMMYHUMEM, KIEMOYHbII 20Me0Cmas, Heumpoguibhble epanyioyu-
mol, yumoxumuyeckas peakmusHocms, HCT-mecm.

Intoduction disorders (Batista-Arteaga et al., 2007; Payan-Carreira et
al., 2015; Zhelavskyi et al., 2016).
Immune animal protection system was formed in the Due to the urgency of the problem the aim of our

course of a long evolution. More than a century has al-  study was to investigate the functional state of the phago-
ready passed since the phenomenon of phagocytosis was  cytic cells and to explore and interpret their role in the
discovered by Mechnikov LI. Despite this, scientists formation of the antimicrobial potential of homeostasis in
around the world continue actively to carry out a compre-  the system of local immunity of the cats' reproductive
hensive study of cellular factors protecting the immune  organs.

defense and of the interaction of immunocompetent cells

(Ignacio et al., 2005; Michael, 2012). Material and methods
The system of local immune protection of animal
breeding has complicated ontogenetic development, Clinical and experimental studies were carried out on

which is clearly subordinated to the genetic determination 2 to 8 years old cats of various breeds. Laboratory studies
and neurohumoral mechanisms of regulation (Yablonsky = were done in a specialized laboratory of animal reproduc-
et al., 2004; Kjelgaard-Hansen et al., 2007). The modern tion in Podillya State Agrarian and Engineering Universi-
scientific publications show more data on the role of ty. The laboratory was founded by the doctor of biological
phagocytes in the induction of cytokines, peptides fusion, sciences, professor, corresponding member of NAAS of
mediators and other biologically active substances, which ~ Ukraine Yablonsky V. Immunological study determined
take part in the formation of immune homeostasis as well ~ cellular structure and functional state of the phagocytic
as in triggering the inflammatory response cascade cells. Cytochemical research determined the antimicrobial
Jursza-Piotrowska et al., 2016). Today, the central object  reactive Oxygen-dependent mechanism for the protection
of research are mechanisms for the implementation of the  of neutrophil granulocytes in reaction with nitro blue
antimicrobial protection of phagocytic cells (urinary an-  tetrazolium (NBT +) using our own patented method
timicrobial compounds, the formation of the protective (Zhelavskyi et al., 2016). At the same time we have de-
traps and so on). Scientists are increasingly interested in  termined the total percentage of reactive phagocytes
the study of regulatory factors of functional state of phag-  (NBT +) index activation of phagocytic reactivity of neu-
ocytes (William et al., 2012, Zhelavskyi et al., 2016). trophils (IAN), cytological index of reactivity of the anti-

According to many researchers the origin and devel- microbial potential of cells (CLI). During the processing
opment of the reproductive pathology (vaginitis, endome-  of biometric data set we were using the statistical soft-
tritis, pyometra) often occur because of immunological ware Statistica v.10.
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Results and discussion

Cytological studies have determined that the cellular
composition of the vaginal mucosa in the metestrus stage
was mainly represented by intermediaries (Pic. 1) and
parabasal epithelial cells. In the microscope slide cyto-
gramme the overall share of neutrophils was 14.70 =+
0.68%. Neutrophilic granulocytes were localized either
singly or in groups and had a clear-cut segmented nucleus
and cytoplasm (Pic. 2).

It is known that neutrophil granulocytes are able to
activate the cellular part of the immune defense (Thl,
Th2), as well as to coordinate the interaction of humoral
and cellular immunity.

Neutrophils are located in the peripheral bloodstream
only for 6 — 10 hours, and then get into the tissue where

=

they perform their effector function (Kjelgaard-Hansen et
al., 2012; William et al., 2012). Priming phagocytic cells
are capable of destroying pathogenic agents both in the
immediate attack (killing) as well as by absorption and
digestion. Phagocytes are also able to realize its function
by activating metabolic reactivity, followed by the extra-
cellular release of antimicrobial compounds. This phe-
nomenon has been called in the scientific literature as a
respiratory burst. In the phagocytes occurs biochemical
activation of the hexose monophosphate shunt and
NADPH oxidase of phagosome cell. This metabolic reac-
tion occurs against the backdrop of increasing (in ten
times) consumption of cell glucose and Oxygen. NADPH
oxidase converts O, — superoxide anion (O;).

Pic. 1. Micro photo. Pic. 2. Micro photo. Plc: 3. Micro p-hf)to.
. e . . Metabolic neutrophilic granu-
Intermediate epithelial cell Neutrophil of vaginal mucosa locvte reactivity in the reaction
(x 2500) (x 2500) y v

Furthermore, with the participation of superoxide
dismutase other active forms of Oxygen are produced
(H,0,, *OH, '0; et al.) that are released by phagocyte into
extracellular space. All this is accompanied by the launch
of a cascade of other immune-biological reactions: there
is an active synthesis of chemotactic peptides, the IL is
being induced and others (Michael, J., 2012, Jursza-
Piotrowska, E. et al., 2016). It was determined by

Anarpamma paccesHus: NBT_% vs. IAN

NBT (x 2500)

cytochemical studies of Oxygen-phagocytic mechanism
of protection of mucosal cells in the reaction of NBT that
phagocytes take an active part in the implementation of
anti-microbial protection. The granules of diformasane
were clearly visualized in the cytoplasm of reactive
phagocytes. The total count of NBT + phagocytic cells in
the investigated micropreparations was 21.35 £ 0.86%
(Pic. 3).
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Pic. 4. Correlational connection of IAN and NBT+
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It was also determined that the intensity of
antimicrobial potential of priming neutrophils appears
mainly on the of I and II reactivity levels, which can
clearly be seen in the graph (Pic. 4).

Statistical studies also identified a positive correlation
(r =4.42, P < 0.001) between the cytological index and
the number of macrophages with activated cytochemical
(antimicrobial) potential. All this indicates a partial
activation of phagocytic cells and their incomplete
primarization.

Recently, researchers are increasingly interested in the
role of phagocytic cells in the formation of
microbiocenosis and regulation of cellular homeostasis
(Michael, 2012, Jursza-Piotrowska et al., 2016;
Zhelavskyi et al., 2016). Reactive phagocytic cells have
been often identified in our experiments, which carried
out adhesion of epithelial cells and apoptotic neutrophils.
We assume that phagocytes are involved not only in
antimicrobial defense, but also involved in the formation
of cellular homeostasis of mucosal tissues. This
phenomenon leads us to the hypothesis that the functional
state of neutrophils and epithelial cells, as well as the
regulation of their apoptosis can be regulated by
immunocompetent cells (under the influence of
antimicrobial compounds, peptides, neurotransmitters and
other biologically active compounds), which is going to
be a subsequent stage of our research.

Conclusions

1. Thus, it can be concluded that in the cytogram of
cats' vaginal mucosa during metestrus period intermediate
and parabasal epithelial cells are mainly dominated. Cel-
lular link of local security of the nonspecific immunity is
presented by phagocytes.

2. The total number of neutrophils in cytogramme is
14.70 £ 0.68%. The intensity of the antimicrobial poten-
tial of the Oxygen-dependent mechanism for the protec-
tion of neutrophils is found in the I and II levels of cyto-
chemical reactivity.

3. It is recommended to perform cytochemical studies
during complex testing of the local immune protection of
the reproductive organs of animals, which will allow to
objectively assess the state of cellular immunity, diagnose
subclinical manifestation of reproductive pathology and
predict the risk of complications.

Prospects for further research. Further research will
be used to study the diagnostic criteria of reproductive
pathology in cats.
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