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Indicators of phagocytosis of granulocytes neutrophiles in cows blood sick on
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The article contains the results ofthe experimental researches of the influence of preparation «Antymasty, is made from natural
bee raw material, on the indicators of neutrophils granulocytes phagocytosis of cows blood, which have subclinical form of mastitis.

The research was conducted during the spring period on two groups of cows of Black—Spotted Dairy breeds (2-3 lactation) 5 —
7 animals in each group.The cows before starting the investigations were diagnosed with the help of viscose metric express method
for subclinical forms of mastitis: control group — clinically healthy animals, research group — with signs of subclinical mastitis. Cows
from the research group were administered intracisternally with one injection of syringe tube (13 ml) three times at intervals of 24
hours of preparation «Antymasty in the affected udder quarters, half of the therapeutic dose was prophylactically injected into the
healthy quarter of breast.

1t was established that in cows, sick on subclinical form of mastitis, was observed the activation of phagocytic activity of blood
granulocytes neutrophils against decrease in phagocytic index (p < 0,05) and the number and increase (p < 0,05) spontaneous NBT
test.

Intracisternal introduction of preparation «Antymasty to sick cows contributed to the normalization of phagocytic activity of
blood neutrophils and increase their absorption capacity and the reduction of NBT test (p < 0,05).

Key words: cattle, subclinical mastitis, somatic cell, phagocytosis, phagocytic activity, phagocytic index, phagocytic number,
neutrophil granulocytes, NBT—test of blood.

IMokasnuku ¢arouuTosy HeiTPOPLIBLHUX IPAHYJIOUUTIB KPOBi KOPiB, XBOPUX HA
cyOKJIiHiYHY GOopMy MACTHUTY, Ta 3a il Npenapary «KAHTHUMACT»

I'.B. Cob6xo
sobko2312@gmail.com

Inemumym 6ionoeii meapun HAAH,
eyn. B. Cmyca, 38, m. Jlvgis, 79034, Yrpaina

Y cmammi nasedeni pesynomamu excnepuMenmanbHux 00CHiONCeHb 6NAUY NPenapamy «Anmumacmy, 6U2omoeieHo20 Ha oc-
HO8I HAMYPAaNLHOT OOHCONUHOI CUPOBUHU, HA NOKAZHUKYU (PAOYUMO3Y HEUMpPODINbHUX 2PAHYIOYUMIE KPOSi KOpIs, X80pux Ha CyOKi-
HiuHy popmy macmumy.

Jocrioocenns npogedeno y 6ecHaAHuUil nepioo HA 080X ePynax KOpié YOpHO—paboi moaounoi nopoou (2 — 3 aakmayii) no 5 — 7
meapun y KodcHil. Koposu neped nouamkom 0ocnioxcensv Oyau npoodiacHOCmMOBaHi 8iCKO3UMEMPUUHUM eKCRPeCc—Memoo0oM Ha CYOK-
JUHIYHI popmu macmumy: KOHMPOIbHA epyna — KATHIYHO 300p06i Meaputu, 00CIOHA 2pyna — 3 O3HAKAMU CYOKAIHIYHO20 MACMU-
my. Koposam docnionoi epynu inmpayucmepnansHo 8 ypasiceHi ueepmi sumeni mpuuyi 3 inmepeaniom 24 200unu 8600unu o 00HOMY
wnpuyy—-myoi (13 mn) npenapamy «Anmumacmpy, y 300posi usepnii MOIOUHOI 3a103U NPOPINAKMULHO 6600UTU NOJOGUHY NIKYBATLHOT
003u.

Bcemanosneno, wo y kopis, xeopux Ha cyOKMIHIYHY (OPMY MACMUMY, CROCMEPI2AEMbCsL aKMusayis gazoyumaprol akmuerHocmi
HeUmpoOQIbHUX 2panyioyumie Kpogi Ha mii 3HudicenHs gazoyumaphoeo inoexcy (p < 0,05) ma uucaa i niosuwenns (p < 0,05)
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cnonmannoeo HCT-mecmy. Iumpayucmephanvhe 86edenHsi X6opum KOpoeam npenapamy «Aumumacmy cnpusio Hopmanizayii
acoyumaproi axmusnocmi Hetimpoginie Kposi i nioguwennio ix no2nunarbHoi 30ammuocmi ma suudxcennio HCT-mecmy (p < 0,05).

Knrouogi cnosa: senuxa pocama xyooba, cyOKIHIMHUL MACMUM, COMAMUYHI KIIMUKY, hazoyumos, hacoyumapHna aKkmueHicm,
gacoyumapnuil inoekc, pazoyumapne yucno, neumpoginoni epanyroyumu, HCT-mecm, kpos.

ITokazatenn parounTo3a HEUTPOPHUIBLHBIX TPAHYJIOLUTOB KPOBU KOPOB,
00JIbHBIX CYOKJIMHUYECKOH (popMoil MacTHTA, IPU ACHCTBUM Npenapara
«AHTHMACT»

I'.B. Co0xko
sobko2312@gmail.com

Hucmumym 6uonozuu scusommuvix HAAH,
ya. B. Cmyca, 38, 2. JIveos, 79034, Ykpauna

B cmamuve npusedenvl pe3yivmanivl SKCHEPUMEHMATBHBIX UCCIEO08AHUT GIUAHUSL US2OMOBIEHHO20 HA OCHOBE NYENUHO20 CbIPbs
npenapama «Auwmumacmy Ha noxazamenu Pacoyumosa Hetmpo@UIbHLIX SPAHYIOYUMOE KPOBU KOPOB, DOIbHLIX CYOKIUHUYECKOU
¢opmoit macmuma.

Hccnedosanue nposedeno 6 secennuii nepuoo Ha 08yX epynnax Kopog YepHo—psaool MOIOUHOU nopoovl (2 — 3 nakmayuu) no 5 —
7 orcugommuulx 6 Kaxcoou epynne. Koposvl neped nauanom ucciredoganuii 6uiau npoouacHOCMuposanvl UCKOIUMEMPULECKUM IKCH-
pecc—-memoooM Ha gvlasieHue CyOKIUHUYECKOU QOopMbl MACMUMA: KOHMPOIbHAS SPYNNG — KIUHUYECKU 300P06bLe HCUBOMHbLE, ONbl-
MHAsL 2PYINA — ¢ NPUSHAKAMU CYOKIUHUYeCcK020 macmuma. Koposam onvimHoul epynnsl UHMpayucmepHaibHO 8 NOPAMHCEHHblE Yem-
6epmu 8bIMEHU MPUICObL ¢ IHMepeanom 8 24 uaca 86oounu no o0Homy wnpuyy—mybe (13 mn) npenapama «Anmumacmy, 6 300pogvie
uemeepmu MOJOUHOU diceilesbl NPOPUIAKMULECKU 68600UNU NOLOBUHY e4eOHOU DO3bl.

Yemanosneno, umo y kopos, 6016HbIX CYOKAUHUYECKOU hOPMOTE Macmum, HAOM00aemcs aKkmueayus GazoyumapHol akmueHo-
cmu Hellmpogunos Kposu Ha Gore crudicenus: hazoyumaprnozo undexca (p < 0,05) u uucia nosviwmenus (p < 0,05) cnommannozo
HCT-mecma. Humpayucmephansho sedenue 60IbHLIM KOPOBAM Npenapama « Anmumacmy cnocoo6cmeosano Hopmaiusayu pazo-
YUMAapHOU aKMUBHOCTU HeUMPOQUILHLIX SPAHYIOYUMO8 KPOBU U NOGbIUEHUIO UX noziowjaioujeli cnocobnocmu, chudxcenus HCT-

mecma (p < 0,05).

Knioueevie cnosa: xpynuviii pocamoiii ckom, CYOKIUHUYECKUTI MACUM, COMAmMuiecKue Kiemku, gazoyumos, gazoyumapnas
akmusHocmy, ghazoyumaphwiil uHOexc, azoyumapnoe uucio, Heimpogunvhuie epanyioyumslt, HCT-mecm, kpogu.

Introduction

The important condition of milk and dairy products of
domestic production in the world market is their biologi-
cal safety and high quality according to the standards of
the European Union. Research was aimed at solving these
important issues highlighted in a number of scientific
papers (Yakubchak and Homenko, 2002; Kasyanchuk et
al., 2006; Kuhtyn, 2008; Rudenko et al., 2009).

The pathological inflammatory processes in the
mammary gland reduces milk production of cowsand
sanitary quality of milk, leading to premature culling of
highly productive animals. Especially big economic loss-
es to dairy cattle has widespread hidden (subclinical) form
of mastitis (Plakhotnjuk and Ordin, 2013; Murska, 2014).

Actuality of theme. Violation of the homeostasis of the
organism of cows sick on subclinical form of mastitis,
which occurs as a result of failure of the process (rules of
animals launch, conditions of keeping and feeding, ex-
ploitation), is accompanied by significant changes in
immunological reactivity of the organism (Shpileva,
2003). One of the main criteria for evaluating of immune
homeostasis is system of phagocytosis, in which poly-
morphonuclear leukocytes perform the main role. It is
established, that neutrophils play one from the main roles
in the development of disease (Drannyk, 2003; Broda,
2009; Broda, 2013).

The organism resistance against infection and effec-
tive elimination of disease agents from the blood of dif-

ferent nature, largely depends on the functional activity
and efficiency of phagocytic cells of the system. Sponta-
neous test with nitroblue tetrazolium to evaluate the state
of oxygen dependent mechanisms of phagocytes bacteri-
cidal action (granulocytes) of blood in vitro. It character-
izes the state and the degree of activation of intracellular
NADPH-oxidase antimicrobial systems (Masljanko, 1999;
Bilovol et al., 2011).

In the treatment of sick cows in most cases preference
is given to use of antibiotics and sulfanilamide prepara-
tions, which almost completely replaced all other thera-
peutic agents. However, widespread use of these drugs
has certain negative consequences: reducing their effec-
tiveness due to acquisition of resistance of mastitis patho-
gens to many of them; reducing the resistance of animal
organism and breast tissue; occurrence of atrophy and
indurations and thus the development of hypo— and aga-
lactia, causing significant losses to farms.

The aim of our research was to investigate the influ-
ence of the preparation «Antymast», made from natural
bee raw materials, on indices of phagocytosis of the cows
blood neutrophils, sick on subclinical form of mastitis.

Material and methods

The research was conducted in SE HH «Obroshyno»
Pustomyty district, Lviv region during the spring period
on two groups of cows (lactation 2 — 3) 5-7 animals in
each. Cows before the investigations were diagnosed with
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the help of viscose metric express method on subclinical
forms of mastitis: control group — a clinically healthy
animals, research group — with signs of subclinical masti-
tis. To determine the affected breast quarter was used 2%
aqueous solution of mast dine. Cows of the experimental
group were administered intracisternally one injection of
syringe tube (13 mL) of the drug «Antymast» (RP number
AB-03772-01-12) into the affected udder quarter three
times at intervals of 24 hours, into healthy quarter of the
breast were prophylactically administered half of the
therapeutic dose. Before using the drug milk was milked
from all quarters of the udder and was disinfected the
nipple. After injection of the drug massages of the breast
were performed for its uniform distribution.

The preparation «Antymast» includes: bee propolis,
extract of bee mohr, beeswax, castor oil, vegetable oil.

Blood for immunological tests were taken from the
jugular vein in cows before injection of the drug and on
the 3—rd — and 9-th day after injection.

The functional activity of neutrophils was evaluated
by the indexes of phagocytosis, defining the phagocytic
activity (TA) — relative content of neutrophils, participat-
ing in the process of phagocytosis, phagocytic index (FI)
— absorption capacity of active neutrophil and and phago-
cytic number (PN) — the number of microbial cells, at-
tributable per one calculated phagocytosis.

State of functional and metabolic activity of leuko-
cytes was determined on the basis of the research of no
substrate restoration of nitro blue tetrazolium reaction
(NBT spontaneous test) (Vlizlo, 2012).

During the research period it was carried out the obser-
vation on clinical condition of cows, control of breast gland
— examination, palpation, trial milking. To control the qual-
ity of milk restoration it was used the analyzer «<AMV 1-
02» intended for measuring the relative viscosity of the
whole milk and the concentration calculation of somatic
cells in it (ISO 7357: 2013).

The obtained digital data had been processed statistical-
ly by using Microsoft Excel software package for personal
computers, using standard methods of variation statistics

with the definition of average values (M), their quadratic
error (m) and reliability of differences, which are set for the
Student t—criterion.

Results and discussion

Phagocytosis is one of the most important factors of
structural and immune homeostasis, which is aimed at the
preservation constancy of internal environment. This pro-
cess combines various cellular reactions in the direction of
phagocytosis object recognition, its neutralization and
removal from the body. Studying the phagocytic activity of
neutrophils granulocytes of blood — one of the main parts
of the natural cellular immunity of organism, it was found
that the disease of cows on subclinical form of mastitis
leads to indexes changes of phagocytosis of reactive blood
cells.

In particular, the FA granulocytes neutrophils in the
blood of sick cows was 4.4% higher than in the animals in
the control group, but the difference was not reliable. Nev-
ertheless, the results of these researches indicate a strength-
ening of inflammation in the body (Table.). It also indicates
decrease in the intensity of phagocytosis (FI) in cows with
subclinical inflammation of the mammary gland. So, FI
index, which characterizes the intensity of phagocytosis of
sick cows was 16.8% lower (p < 0,05), than in clinically
healthy animals. In this case the blood of cows of from the
experimental group is fixed a tendency to reduce the num-
ber of microbial cells, attributable for one calculated phag-
ocytosis (AX). At the same time it was observed changes in
such important functional parameters of phagocytic cells,
as the spontaneous NBT—test, which reflects the activity of
intra leukocyte bactericidal system — an important link of
nonspecific resistance of the organism. In particular, in sick
cows this indicator was 1.8 times (p < 0,05) higher than in
clinically healthy. These data indicate the presence of cows
body, sick on subclinical mastitis, toxic products of the
pathological process, therefore neutrophils are not capable
of complete phagocytosis.

Table.
Indicator changes of blood phagocytosis in cows, sick on subclinical mastitis in the dynamics of treatment
M +m; n=5)
Indexes Gr. The period of researches
before injection of the 3rd day after introduction | 9th day after introduction
preparation
FA,% C 42,00 £ 1,70
E 46,40 + 1,81 | 44,00 +2,07 | 43,00 + 1,70
FL, un. C 10,78 £ 0,43
E 8,97 £ 0,60% | 9,40 0,55 | 9,82+0,31
SF, un. C 4,53 +0,28
E 4,14+ 0,25 [ 4,18+ 0,42 | 424+ 0,30
NST—test C 7,40 1,03
(spontaneous)% E 13,20 + 1,46* [ 11,6 +0,93* [ 8,20 + 0,86°

Note.In this table is statistically reliably difference between investigated indicators in experimental animal group, compared to
the control: * — with <0.05cows of the experimental group concerning the indicator before treatment: * — p < 0.05.

But, in the dynamics of treatment there was some cor-
rection of phagocytic defense. So, on the third day of
curation the reactivity of phagocytic cells is gradually

decreased and this tendency continued until the end of the
treatment, which indicated a complete attenuation of the
inflammatory reaction. Along with this, during the treat-
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ment phagocytic cells were active in their attractive ab-
sorption capacity, which is manifested by increased phag-
ocytic index and phagocytic number.

This is consistent with the dynamic changes of spon-
taneous NBT test — between the intensity and the ability
of cells to complete phagocytosis — exists an inverse de-
pendence. In the experimental group of cows on the third
day after the injection "Antymast" this figure was 4,2% (p
<0,05) higher than in the control group of cows, but to the
ninth day of the experiment it was reduced to the level of
normative values, and the difference compared to treat-
ment were probable.

So, the results of using of the applied schemes of cows
treatment, sick on subclinical mastitis, showed that in-
tracisternally injection into the affected udder quarters at
intervals of 24 hours per one syringe—tube of preparation
«Antymast», and in healthy breast quarters prophylactic
half of the therapeutic dose has a positive effect on func-
tional activity of neutrophils granulocytes of peripheral
cows blood, proving the advisability of its use in the
treatment of subclinical mastitis in veterinary practice.

Conclusions

1. In cows suffering from subclinical form of mastitis,
is observed the activation of phagocytic activity of neu-
trophils granulocytes of blood against decrease in phago-
cytic index (p <0,05) and the number and increase (p
<0,05) of spontaneous NBT—test.

2. The treatment of cows suffering from subclinical
form of mastitis, with preparation "Antymast" positively
affected on the recovery of phagocytosis parameters of
cows. In particular, ascertained decrease of phagocytic
activity of blood neutrophils, increase of their absorption
capacity and reduction of spontaneous NBT test.
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