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Abstract. The article presents results of studying the effectiveness of the developed
anthelmintic-salt mixture enriched with microelements (Co, I, Zn, Mn, Mg, and Cu)
against sheep helminths and its effect on hematological parameters of animals.
Experimental studies were performed under laboratory and farm conditions. The results
of laboratory studies have shown that one animal consumed an average of 6.48 g of
an anthelmintic-salt mixture per day. It was found that in sheep of the experimental
group the extensiveness of infection by Marshallagia was 18.75%, Nematodirus —
6.25%, other gastrointestinal Strongyloides — 43.75%, Moniezia — 12.5%, Fasciola —
37.5%, Dictyocaulus — 25.0%, while in sheep of the control group, these figures were
much higher and constituted 87.5%, 50.0, 50.0, 37.5, 62.5, and 50.0%, respectively. The
results of hematological studies have shown that long-term feeding of an anthelmintic-
salt mixture enriched with microelements does not have a negative effect on the body
of sheep. When conducting studies directly under sheep farm conditions, in sheep
fed an anthelmintic-salt mixture enriched with microelements for 8 months, the
extensiveness of infection was 28.6%, while among sheep in the control group, this
figure was 70.0%. Therefore, the results of studies indicate the feasibility of application
the anthelmintic-salt mixture enriched with microelements for the treatment and
prevention of helminthiases in sheep.

Keywords: anthelmintic-salt mixture, microelements, helminths, helminthiases,
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Introduction

Sheep breeding is one of the import-
ant areas of animal husbandry. In the Re-
public of Uzbekistan, the sheep popula-
tion amounts to more than 20 million, of
which more than half are Karakul sheep
(Aripov et al., 2020). The domestic sheep
provide humans with milk, meat, wool,

and sheepskins. Besides that, the by-prod-
ucts obtained from the sheep, like tallow,
intestine, wool wax, horns, and hooves,
are also valuable. The main challenges
that the sheep industry faces with in des-
ert and semi-desert areas are water short-
age, complicated grazing problems, and a
prevalence of diseases, including helmin-
thiases. On the territory of the Republic of

4] ISSN 2663-967X

YKpaiHCbK1IN 4aconmnc BeTepMHapPHNX HayK

Vol. 11, N2 4, 2020



AHMeenbMiHMHO-Conboai CyMilui — eghekmueaHuli 3acib y npoinakmuui 2ensmiHmosie oseyb

Uzbekistan, the spread of helminthiases
among sheep is facilitated by extensive
sheep breeding, year-round grazing in
case of insufficient compliance with the
terms and frequency of deworming. The
infection of sheep by helminths causes
complex pathological processes in the
body, which may decrease the growth rate
in young animals, reduce the qualitative
and quantitative performance indicators
(wool, meat, and dairy), increase feed
conversion ratio. Therefore, parasitic dis-
eases cause significant economic damage
to the sheep industry, and the develop-
ment of modern methods and tools for the
treatment and prevention of helminthiases
in sheep is important.

Analysis of recent researches
and publications

Among helminth infections in sheep,
the lungworms and gastrointestinal para-
sites are dominated. The impacts of para-
sitism on livestock can be severe, arising
from pathological changes to the gastro-
intestinal tract. However, many impacts
are sub-clinical, acting through suppres-
sion of appetite and impaired assimila-
tion of forage (Coulson et al., 2018).

The levels of infection by parasites
is highly dependent on the season and
have annual variations. For example,
the incidence of the liver fluke, Fasciola
hepatica, is inextricably linked to high
rainfall and is particularly prevalent in
high rainfall years. Even climate change
may have profound effects on parasite
epidemiology, especially for those par-
asitic diseases where the weather has
a direct effect on the development of
free-living stages (Taylor, 2012).

According to Karlsson & Greeff
(2012), there is evidence of genetically
determined host resistance mechanisms
for most of the sheep parasites. These

mechanisms vary; from no or reduced
establishment, early expulsion, to sup-
pression of parasites resulting in re-
duced size and fecundity.

There are different methods for iden-
tifying species of helminth parasites in
ruminants. The development of molecu-
lar markers for the identification of hel-
minths has given successful results as
far as precision is concerned. The mo-
lecular methods include amplified frag-
ment-length polymorphism analysis, a
parasite-specific DNA probe, restriction
fragment length polymorphism analy-
sis, a polymerase chain reaction (Dallas
et al., 2000; Pyziel et al., 2015; Biswal,
2016). The association of light and
scanning electron microscopy allowed a
detailed analysis of the morphology and
ultrastructure of nematodes (Bashtar et
al., 2011; Borji et al., 2011). However,
the fecal egg count reduction test (FE-
CRT) is the recommended method to
monitor anthelmintic drug efficacy in
ruminants. There is a large variation in
fecal egg count methods applied to de-
termine FECRT (Levecke et al., 2012).

Prophylactic treatment with anthel-
mintics is the primary control measure for
internal parasite infection in sheep. Since
their first introduction into the market in the
late 1930s (phenothiazine) and advances in
the 1960s (thiabendazole and levamisole),
these chemicals have had a revolutionary
effect on sheep husbandry practices, in
particular facilitating single enterprise in-
tensive sheep farming. Anthelmintic use is
now so widespread and conventional that it
is believed that without anthelmintic drugs
the sheep industry could not exist in its cur-
rent form (Sayers & Sweeney, 2005).

It is known that helminthiases of
sheep, such as gastrointestinal strongyla-
toses, dictiocaulosis, anoplocephalato-
ses, especially monieziosis, are wide-
spread in all climatic and geographical
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zones all over the world and cause co-
lossal damage to sheep breeding. Against
the widespread occurrence of these hel-
minthiases, in the 50-60s of the past cen-
tury, a prophylactic drug was developed
and widely introduced — an anthelmint-
ic-salt mixture, consisting of 10% pheno-
thiazine, 1% copper sulfate, and 89% so-
dium chloride (NaCl). However, with the
cessation of phenothiazine production in
the 90s, the use of an anthelmintic-salt
mixture became impossible.

Due to the importance and effective-
ness of this prophylactic drug in the Re-
public of Uzbekistan, studies were carried
out to develop a new composition of the
anthelmintic-salt mixture using modern
anthelmintic drugs — albendazole, fenben-
dazole, tetramisole instead of phenothi-
azine (Oripov et al., 2007, 2007a, 2007b).
These anthelmintic drugs have shown
fairly high efficiency in the prevention
of clinically manifested cases of the
above-mentioned helminthiases in sheep.

However, in order to improve these
means, as well as taking into account
the enrichment of the composition of
the anthelmintic-salt mixture with mi-
croelements, which are usually lack-
ing in the soil and plants of desert and
semi-desert regions — the main areas of
sheep breeding, we conducted research
on the development of an anthelmint-
ic-salt mixture enriched with microele-
ments. So, the purpose of the study was
to test the developed anthelmintic-salt
mixture enriched with microelements
for its anthelminthic properties in labo-
ratory and farm conditions.

Materials and methods
of research

The experiments were carried out in
laboratory conditions as well as directly
under conditions of Karakul farms. The

sheep of experimental groups were fed
with anthelmintic-salt mixture contain-
ing 0.02% albendazole (by active sub-
stance), 1.0% copper sulfate (CuSO4),
0.1% zinc sulfate (ZnSO4), 0.05% mag-
nesium sulfate (MgSO4), 0.05% manga-
nese sulfate (MnSo4), 0.005% sodium
iodine (Nal), 0.025% cobalt chloride
(CoCl), and 98.5% sodium chloride
(NaCl) as the filler. The experiments
conducted on sheep in the laboratory
conditions lasted for 630 days, and the
experiments under farm conditions in
accordance with the recommended terms
of feeding the anthelmintic-salt mixture
— 8 months, from October 1 to May 31.

Before the beginning of feeding
sheep with anthelmintic-salt mixture and
during the experiment, helminth-ovo-
scopic and larvoscopic examinations
were carried out in order to determine
the infection of animals by the causative
agents of helminthiases — gastrointesti-
nal and pulmonary nematodoses, anop-
locephalatoses (monieziosis), fasciolia-
sis, and other helminthiases.

Hematological examinations were
carried out to determine the blood
formed elements, the amount of hemo-
globin, and erythrocyte sedimentation
rate by conventional methods.

Results of the research and their
discussion

The results of experiments carried
out in the laboratory conditions have
shown that the average amount of con-
sumed anthelmintic-salt mixture per
one animal was 6.476 g per day.

The level of infection in sheep of the
1st group, i.e. the experimental, fed with
the anthelmintic-salt mixture enriched
with microelements for 630 days, was
significantly lower than in sheep of the
control group (Table 1).
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1. Results of laboratory testing of anthelmintic-salt mixture enriched
with microelements on sheep

Extensiveness of infection, %
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1st Experimental, n=16 18.75 6.25 4375 | 12.50 | 37.50 | 25.00 | 90.00
2nd Control, n=8 87.50 | 50.00 | 50.00 | 37.50 | 62.50 | 50.00 | 100.00

So, the sheep of the 1st (experimen-
tal) group were infected by different hel-
minths by 90.0%, their extensiveness of
infection by Marshallagia was 18.75%,
Nematodirus — 6.25%, other gastroin-
testinal Strongyloides — 43.75%, Mon-
iezia — 12.5%, Fasciola — 37.5%, and
Dictyocaulus — 25.0%. These indica-
tors in sheep of the 2nd (control) group
were 100.0%, 87.5, 50.0, 50.0, 37.5,
62.5, and 50.0%, respectively, i.e. were
significantly higher than indicators in
sheep of the experimental group.

Our results have shown that long-
term, i.e. within 630 days, feeding sheep
with an anthelmintic-salt mixture en-
riched by microelements does not have
a negative effect on the body, as evi-
denced by the results of hematological
studies given in Table 2. So, the amount
of hemoglobin in the blood of sheep of
the experimental group was on average
10.82%, the number of erythrocytes — 5.9
million/mm3, leukocytes — 8.9 thousand/
mm3, the erythrocyte sedimentation rate

in 24 hours — 8.9 mm. These indicators in
sheep of the control group were 11.82%,
5.8 million/mm3, 7.4 thousand/mm?, and
11.9 mm/hour, respectively.
Consequently, the blood parameters in
sheep of both the experimental and con-
trol groups did not undergo significant
changes and were within the physiologi-
cal norm during the experimental period.
The results of testing anthelmint-
ic-salt mixture enriched with microele-
ments directly in sheep breeding farms
(Table 3) showed that the extensiveness
of infection in sheep of the experimen-
tal flock that received anthelmintic-salt
mixture for 8 months with all helminths,
i.e. the total extensiveness of infection
by helminths was 28.6%, and the exten-
siveness of infection by Marshallagia
was 2.8%, by Nematodirus — 17.14%,
by other gastrointestinal Strongyloides
and Moniezia — 2.8%. The sheep of the
control flock that did not receive anthel-
mintic-salt mixture were infected with
all helminths by 70.0%, Marshallagi

2. Hematological parameters in sheep treated with anthelmintic-salt mixture and
control animals

. Erythrocyte sedimenta-
Group Hemoglobin, tion rate, mm/hour Erythrocytes, Leukocytes,
g% million/mm’ | thousand/mm?
1 hour 24 hours
1st Experimental | 10.8 +0.56 1.9 8.4 59+0.38 8.9+0.26
2nd Control 11.0+0.71 1.5 11.9 6.2+0.44 7.4+0.41
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3. Results on testing the anthelmintic effectiveness of anthelmintic-salt mixture
enriched with microelements in sheep farms

Extensiveness of infection in relation to the control
group, %
Content of active 3 s g
Group substance " 3 3 1588 .§
<3 S § SRS s Total
S S eS8 S
2 Z 8o =
Albendazole (0.02%),
L CuSO, (1%),
0
Experi- Zn80, (0.1%), 28 1714 | 28 28 286
mental MgS0, (0.05%), 16.8 57.1 16.8 168 | 408
n— 96i MnSO, (0.05%), ’ ’ ’ ’ ’
Nal (0.005%),
CoCl (0.025%)
2nd None 16.6 30.0 16.6 26.7 70.0
Control 100.0 100.0 100.0 100.0 100.0

and other Strongyloides — 16.6%, Nem-
atodirus — 30.0%, Moniezia —26.7%.

It should be noted that despite the
definitely high extensiveness of infec-
tion indices of sheep in the experimental
group by some helminths (Nematodirus
— 17.1%) and total infection (40.6%),
the intensity of infection by helminths
was significantly lower than those in
sheep of the control group.

Consequently, the application of the
anthelmintic-salt mixture enriched with
microelements for sheep in farm condi-
tions causes a significant (by 60-80%)
decrease in the level of infection by hel-
minths, which leads to the conclusion that
it is advisable to use the developed anthel-
mintic-salt mixture in sheep farming.

The helminth-ovoscopic and larvo-
scopic examinations allowed determin-
ing the species of helminths that infect-
ed sheep. These results have shown that
sheep in Karakul farms were infected
with Marshallagia, Nematodirus, gas-
trointestinal Strongyloides, Moniezia,
Fasciola, and Dictyocaulus.

The intestinal cestode Moniezia spp.
is of global occurrence, and its infection

leads to economic losses in livestock,
especially in calves and lambs (Oban-
da et al., 2019). Cestodes are common
gastrointestinal parasites of humans
and livestock. They attach to the host
gut and, without a mouth or intestinal
system, absorb nutrients through their
epidermis (Mair et al., 2020).

Species of Marshallagia are aboma-
sal parasites in free-ranging and domes-
ticated ungulates in temperate climatic
zones throughout the world. The devel-
opment of Marshallagia marshalli in the
abomasal glands of ruminants causes
pathophysiological changes, which in-
clude a reduced acidity of the abomasal
contents, increased abomasal pH, and
increased serum pepsinogen concentra-
tions. The reduced acid secretion is ex-
plained by a replacement of functional
parietal cells by undifferentiated cells
(Moradpour et al., 2013).

The presence of Strongyloides spp.
and in the host community is of public
health interest because of the zoonotic
nature of these nematodes (Obanda et al.,
2019). The pathogenic impact of the par-
asites on the host derives from the pres-
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ence of the larvae during migration and/
or the adult forms in the intestines, which
through their mechanical and secretory/
excretory products are harmful to the
host’s tissues. The presence of Strongy-
loides papillosus causes disturbances in
animals’ health, quite frequently inducing
the sudden death syndrome in lambs due
to heart failure (Dimitrijevi¢ et al., 2012).
Fasciola hepatica and Fasciola gi-
gantica are the major causative agents
of liver fluke disease (fascioliasis) in
domestic animals in regions with tem-
perate and tropical climates, respective-
ly. Although traditionally regarded as a
disease of livestock, fascioliasis is now
recognized as an important emerging
zoonotic disease of humans. Transmis-
sion occurs where rural farming com-
munities regularly share the same water
source as their animals or consume wa-
ter-based vegetation growing in endem-
ic areas (Robinson & Dalton, 2009).
Nematodirus spp. are among the
most common nematodes of ruminants,
mainly inhabiting the small intestines in
sheep. Nematodirosis is a major cause of
severe diarrhea and mortality in young
lambs (Melville et al., 2020). Acute dis-
ease is the consequence of very heavy
larval challenge and the effects of the de-
veloping larvae (Morrison et al., 2014).
Dictyocaulus lungworms are the
causative agents of parasitic bronchitis
(dictyocaulosis) in ruminants. Clini-
cal signs include coughing, nasal dis-
charge, emphysema, and pneumonia,
which may lead to death of heavily in-
fected individuals (Pyziel et al., 2015).
Lungworms cause the development of
bacterial pneumonia due to secondary
complications in the lungs, as well as
a decrease in milk production and live-
weight loss, especially in young ani-
mals. Dictyocaulus filaria is the most
pathogenic lungworm in sheep. The

adult worms live in the trachea, bron-
chi, and bronchioles of small ruminants
(Sevimli et al., 2011).

Thus, the high prevalence of mixed
parasitic infections among sheep in
Karakul farms is a very serious prob-
lem for owners and requires urgent con-
trol measures. There are several ways
for effective control and prevention of
described helminth infections. Novel
developments for the management of
nematode parasites such as vaccines,
biological anthelmintics, genetic mark-
ers, and selective breeding of sheep
may, in the future, provide additional
or alternative means of parasite control.
However, such alternative control meth-
ods are likely to be more dependent on
a sound understanding of the lifecycle
and population dynamics of the para-
sites involved and the epidemiology of
disease they cause than current methods
that rely heavily on broad-spectrum an-
thelmintics (Vlassoff et al., 2001).

The application of anthelmintic treat-
ment of sheep on farms and pasture man-
agement are the main tools to provide
effective control measures of gastroin-
testinal and respiratory tract helminths.
However, the emergence of anthelmint-
ic-resistant strains of parasitic nematodes
and the increasing reliance placed on
anthelmintics for their control can exert
profound changes on the epidemiology
of these helminths (Taylor, 2012).

This proves the necessity to devel-
op new effective anthelmintics for sheep
husbandry. The application of anthelmint-
ic-salt mixture enriched with microele-
ments have shown sufficient anthelmintic
efficacy in testing on sheep under labo-
ratory and farm conditions, didn’t have a
negative impact on hematological param-
eters and might be recommended to use
for control and prevention of parasitic in-
fections among sheep.
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Conclusions and future perspectives

The long-term ad libitum feeding
of sheep with anthelmintic-salt mixture
consisting of 0.02% albendazole (by
active substance), 1.0% copper sulfate
(CuS0O4), 0.1% zinc sulfate (ZnSO4),
0.05% magnesium sulfate (MnSO4),
0.05% manganese sulfate (MnSo4),
0.005% sodium iodine (Nal), and
0.025% cobalt chloride (CoCl) does
not have a negative effect on the body
and significantly reduces the degree of
infection by gastrointestinal Strongyloi-
des and Moniezia in animals, and also
prevents the clinical manifestation of
the diseases caused by these helminths.

It is advisable to use an anthelmint-
ic-salt mixture in sheep-breeding farms,
which includes microelements missing in
the soil and plants of a particular region.
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AHomayisa. Y cmammi npedcmasneHi peayasmamu 00CniOHeHHA epekmusHocmi 3acmo-
CyB8aHHA Po3pobaeHoi aHmMaenbMiHMHO-CoMbo8oI cymiwi 36azaveHoi mikpoenemeHmamu (Co, |,
Zn, Mn, Mg i Cu) npomu 2enemiHmie o8eyb ma ii 8raue Ha 2eMamoso2idHi MOKA3HUKU MBApPUH.
ExcnepumeHmansHi 00CnioxeHHA nposoounu 8 AabopamopHUX ma 8upobHu4ux ymosax. 3a
pesynsmamamu 00cnidxeHb nposedeHux y 1a6opamopHUX YMOB8AX 8CMAHOB/EeHO, W0 00HA
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meapuHa 8 cepedHboMy crioxusana 6,48 2 aHMaenbMiHMHO-CoMb08OI cymiwi Ha 006y. 3’Aco-
84HO, WO 8 08eyb O0CMIOHOI 2pynu eKcmeHcusHicme iH8asii mapwanaziamu cknadana 18,75%,
Hemamoodipycamu — 6,25%, iIHWUMU CMPOH2inAMamu mpasHo20 KaHany —43,75%, MoHieziamu —
12,5%, pacyionamu — 37,5%, dukmiokaynamu — 25,0%, mo0di Ak y oseyb KOHMPOsbHOI 2pynu yi
MOKA3HUKU 6yau 3HaYHO suuwUMU i 8idnosidHo cknadanu: 100,0%, 87,5, 50,0, 50,0, 37,5, 62,5
i 50,0%. Pesynemamu eeMamoso2idHux 00Cni0xeHb MoKasanau, wo mpuseadsne 320008y8aHHA
aHmMaenbMiHMHO-co160801 cymiwi 36a2a4eHOi MiKpoesnemMeHMamu He MAe HeaamueHo20 8u-
8y Ha op2aHi3m oseuyp. MMid Yac nposedeHHA 00cnioHeHs b6e3nocepedHbo Y 8iB4APCLKUX 20Cr0-
dapcmeax y oseyb, AKUM yrpodosxt 8 micayie 320008y8asaU aHM2enbMiHMHO-COb08Y CyMiu
3602a4eHy MiKpoesnemMmeHmMamu, eKCmeHCUBHicMo iHea3il 2zenemiHmamu cknadana 28,6%, mooi
AK MOMiX 08eyb KOHMPOAbHOI epynu yel nokasHuk cmaHosus 70,0%. Omie, pe3ynbmamu 0o-
Cn1i0MHceHb 8KA3yIOMb HA O0YinbHICMb 30CMOCY8AHHA aHM2e16MiHMHO-CO/16080i cymiwi 36a2a-
YyeHoi MikpoesnemeHMamu 0717 AiKy8aHHA Ma NPOgIinaKmMuKu 2enbMiHMo3ie y oeeuyb.

Kntovoei cnosa: aHmeaeneMiHMHO-Conb08a cymiw, MiKpoesemeHmu, 2ensMiHmu, 2eae6MiHmMo3u,
eKcmeHcUBHIcmb iH8a3ii, iHMmeHcusHicmb iHea3ii
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Abstract. One of the most obvious and long-lasting consequences of the Chornobyl
nuclear power plant accident is the creation of an exclusion zone and a zone of unconditional
(compulsory) alienation. The effect of succession is manifested in the fact that a significant
part of aquatic and terrestrial ecosystems as of 1986 was artificial or semi-artificial systems
that were under regulatory control by humans. Parasitic systems are one of the informative
indicators of processes occurring in ecosystems. Any changes in the host population lead to
changes in the parasite population. The degree of imbalance of the “parasite-host” system
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depends on the nature and strength of the influence of external factors. In order to study
the parasitic systems of the exclusion zone as informative indicators, rodents were selected.
Among the rodents studied for the presence of causative agents of parasitic diseases were
field (Apodemus agrarius) and yellow-necked (Apodemus flavicollis) mice. A study of them
was conducted for the presence of causative agents of blood-borne parasitic diseases.
Examination of mice blood smears revealed the presence of causative agents of blood
parasitic and infectious diseases in all of the investigated animals. Among the causative agents
of these diseases, Trypanosoma spp., Babesia spp., Rickettsia spp. and others were identified.
Trypanosoma spp. was identified for the first time on the territory of Ukraine in blood smears of
3 mice among investigated, which were 25 % (95 % confidence intervals 6.8-54.1). The number
of parasites in 200 fields of view of the microscope from the studied mice varied from 2 to 25.
Keywords: hemoparasitic diseases, mice, Apodemus flavicollis, Apodemus agrarius,

Trypanosoma spp.

Introduction

One of the most obvious and long-last-
ing consequences of the Chornobyl nuclear
power plant accident is the creation of an
exclusion zone and a zone of unconditional
(compulsory) alienation. Here, the nega-
tive impact of radioactive contamination
on humans and the environment has man-
ifested itself to the maximum. This led to
the evacuation of the population and the
curtailment of economic activity in an area
of 2.600 km?. 90-95% of this area has no
systematic human activity and the regime
is equal to the reserve (Balashov et al.,
1992). Ecosystems formed in the exclusion
zone are influenced by several key factors.
Among them — radioactive contamination,
succession, and climate change.

A characteristic feature of radioactive
contamination of Chornobyl origin is the
spatial heterogeneity of density, radionu-
clide composition, and physicochemical
forms of precipitation. Most of the radio-
nuclides were part of the “hot particles”.
The largest “hot particles” fell in the near
zone. Contamination of most of the zone
territory was formed by the finely dispersed
fraction of “hot particles”. In the form of
radioactive contamination outside the ex-

clusion zone, the condensation component
is dominated. Today, the radiation situation
is formed by the following elements: '*’Cs,
PSr, Pu (isotopes 238, 239, 240), 2! Am.

The effect of succession is manifested
in the fact that a significant part of aquatic
and terrestrial ecosystems as of 1986 was
artificial or semi-artificial systems that were
under regulatory control by humans. These
are agro-landscapes, monocultural forests,
irrigation and drainage systems, inhabited
localities. The removal of regulatory control
has led to the inclusion of natural mecha-
nisms of dynamics, including catastrophic
(fires, outbreaks, floods, etc.) (Vishnevskiy et
al., 2004). That is, a significant part of ecosys-
tems is in a state far from equilibrium, where
the processes of succession are active.

The testamentary effect is the result
of a radical reduction in economic activ-
ity and the creation of a strict protection
regime. The increase in the number of
background species and the appearance
of rare species of animals and plants has
been recorded for several years after the
accident. We should also take into ac-
count the high landscape diversity and a
large area of the exclusion zone.

Climatic factors are external to nat-
ural complexes and do not depend on
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them. In recent years, climate change
has had a significant impact on the hy-
drological regime and vegetation.

Based on the above, we can say that
the dynamics of ecosystems in the ex-
clusion zone is unique. The need for
its study is due to a number of reasons:
management of water and forest re-
sources, assessment of the significance
of natural complexes, the study of par-
asitic systems and zoonoses, and so on.

Parasitic systems are one of the in-
formative indicators of processes oc-
curring in ecosystems. Any changes in
the host population lead to changes in
the parasite population. The degree of
imbalance of the “parasite-host” system
depends on the nature and strength of the
influence of external factors (Semenko
etal., 2017; Semenko et al., 2020).

In order to study the parasitic systems
of the exclusion zone as informative in-
dicators, rodents were selected. Among
the rodents studied for the presence of
causative agents of parasitic diseases
were field (Apodemus agrarius) and yel-
low-necked (Apodemus flavicollis) mice.

Analysis of recent research
and publications

Trypanosomoses are diseases, which are
caused by parasites of the genus Trypanoso-
ma. They could be extracellular (7iypanoso-
ma evansi) and intracellular (7Tiypanosoma
cruzi) parasites (Riedel, 1975; McGhee et
al., 1980; Nagle et al., 1980; Rodriguez-Mo-
rales et al, 2011; Norman et al, 2013;
O’Connell et al., 2015). Species of this ge-
nus may differ in their transmission types
(Sato et al., 2003; Rocha et al., 2004; Morio
et al., 2008; Rotureau et al., 2013). Species,
which are independent of tsetse flies belong
to non tsetse transmitted animal trypanoso-
moses (NTTAT) (Schaub et al., 1994; Shar-
ma et al., 2009). Investigation of these para-

sites, their control measures are coordinated
with OIE Non Tsetse Transmitted Animal
Trypanosomoses Network according to
support of a global strategy for the control of
NTTAT. NTTAT are spread in Africa, Asia,
Latin America, and Europe.

We haven't found information about
the spreading of these parasites on the
territory of Ukraine. But on the territory
of Russia, causative agents of breeding
disease of one-hoofed animals (7rypano-
soma equiperdum) and surra of horses
and camels (7" evansi (Fig. 1)) have been
registered (Georgiu, 2015). T_ evansi may
cause in experimentally infected mice
splenomegaly and hepatomegaly (Ghaf-
far et al., 2016) and might be a reason
for human disease (Joshi et al., 2005).

Trypanosome species that are transmit-
ted without tsetse flies include 7. evansi, T.
equiperdum, and T. vivax. These species
cause surra, dourine, and nagana in a wide
range of domestic animals like cattle, buf-
falo, horse, camel, small ruminants, and
others. All these diseases lead to economic
losses in endemic areas (Hoare et al., 1972;
Stevens et al., 1999; Powar et al., 2006;
Otto et al., 2010; Schwan et al., 2016). And
also, these species could parasitize in the
body of rodents such as mice.

One of the species, which could para-
sitize in the body of rodents and is trans-
mitted by fleas is Trypanosoma (Herpeto-
soma) lewisi. Animals are infected by the
oral route, through contamination by flea
feces or ingestion of fleas (Shaw et al.,
1973; Guerrero et al., 1997; Desquesnes
et al., 2002). Trypanosoma musculi is also
transmitted between mice by ingestion of
infected fleas. These trypanosomes are of
similar morphology, making it difficult to
distinguish them by microscopy. There are
also few records of human infection cas-
es caused by 7. lewisi (Viens et al., 1972;
Ponzi et al., 1984; Howie et al., 2006;
Rayat et al., 2014; Hong et al., 2017).
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Fig. 1. (a) Giemsa stained blood smears from mice infected with T. evansi,
x1000; (b) Splenomegaly (red arrow) and hepatomegaly (blue arrow) in
experimentally infected mice with T. evansi (Ghaffar et al., 2016)

3 morphologically indistinguishable
subspecies of Trypanosoma brucei are in-
volved in a complex transmission cycle be-
tween humans, tsetse, and reservoir hosts.
These subspecies cause Gambian and Rho-
desian sleeping sickness or coexist with the
other trypanosomes in reservoir hosts and
vectors (Dumas et al., 1999). And according
to the results of investigations, 7. cruzi DNA
has been identified in mummified human
beings in South America dating back 4000
years, which means that human beings were
exposed to African trypanosomes concomi-
tantly with their evolution (Guhl et al., 2000
Barrett et al., 2003; Otero et al., 2012).

Methods for identification of try-
panosomes include rodent subinocula-
tion, cryopreservation, in vitro methods,
isoenzyme electrophoresis, molecular
characterization, population genetics
methods, true phylogenetic methods,
and others (Dumas et al., 1999).

Pentamidine, suramin, melarsoprol (late-
stage disease with central nervous system
disorders), eflorithine are licensed for the
treatment of trypanosomiases in humans.
Nifurtimox, although only licensed for use
against Chagas’ disease. Diminazene (bere-
nil), a veterinary medicament, has also been
used occasionally without a license (Pepin
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et al., 1994; Barrett et al., 2003; Pereira et
al., 2009; Shikanai-Yasuda et al., 2012). But
such species as 7. vivax, according to the re-
search, is resistant to diminazene aceturate
but sensitive to isometamidium chloride
(Desquesnes et al., 1995).

To the principles of control of try-
panosomiases belong treatment of in-
fected individuals, active case finding
with mobile teams, vector control, per-
sonal prophylaxis, and serological con-
trol of blood banks (Barrett et al., 2003).

Materials and methods
of research

The research was carried out on
the 2" landfill (51 © 22°20.60 “N 30 °
826.94” E) located on the drained areas
at the bottom of the cooling reservoir of
the Chornobyl nuclear power plant. The
strength of the exposure dose of y-ra-
diation and the flux density of B-parti-
cles above the soil surface in places of
catching animals were determined by
v-, B-radiometer “Pripyat” RKS 20.3.

Catching murine rodents of various spe-
cies, which are widely used in radiobiological
studies as indicators, were carried out in the
second half of September 2020 using traps of
the Sherman system. The duration of catches
at the landfill was 3 days with daily inspec-
tion of traps. After capture, the animals were
taken to the laboratory of the Institute for
Nuclear Research of the National Academy
of Sciences of Ukraine (Kyiv, Ukraine), ex-
amined, registered with individual numbers
and values of the date and place of capture,
species name, gender, body weight. Species
affiliation of individuals was determined by
morphological characteristics. Age was de-
termined by a set of features: weight, body
length, development of reproductive organs,
and thymus. Thin blood smears were pre-
pared from a drop of blood obtained from the
heart. Staining of smears and their further ex-

amination was carried out on the basis of the
Department of Pharmacology, Parasitology
and Tropical Veterinary Medicine of the Na-
tional University of Life and Environmental
Sciences of Ukraine. A set of Leucodif 200
(LDF 200) kit in accordance with the man-
ufacturer’s instructions was used in order
to stain the smears. Examination of stained
blood smears was performed using a micro-
scope with x1000 and x1150 magnification.

Results of the research
and their discussion

12 mice were caught using traps
of the Sherman system and then inves-
tigated. Among them, 6 mice were
field (Apodemus agrarius) and 4 — yel-
low-necked (Apodemus flavicollis). For
two mice, the species was not identified.

6 mice were females and 5 — males.
For one mouse, age was not identified.

According to the blood smear examina-
tions from mice of Chornobyl Radioeco-
logical Biosphere Reserve, Trypanosoma
spp. agents were revealed for the first time
in Ukraine (Fig. 2, 3). They were identi-
fied in blood smears from 3 mice, which
accounted for 25% (95% confidence inter-
vals 6.8-54.1). 2 of 3 positive mice were
males Apodemus agrarius and 1 was un-
identified gender Apodemus flavicollis.

The number of parasites in 200
fields of view of the microscope from
the studied mice varied from 2 to 25.

Sizes of the Trypanosoma spp. in
blood smears were 30—40 um in length.

Also during blood smear microscopic
examinations, Babesia spp. was identified
in 8 mice (66.7%; 95% confidence inter-
vals 37.7-88.4), Rickettsia spp. — in 9 mice
(75%; 95% confidence intervals 45.9-93.2);
anisocytosis, polychromasia, poikilocytosis,
basophilic granularity, plasma cells, reactive
lymphocytes, Jolly little bodies, and hypo-
chromic erythrocytes were observed.
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Fig. 2. Leucodif 200 (LDF 200) stained blood smears from mice infected
with Trypanosoma spp., x1000

Fig. 3. Leucodif 200 (LDF 200) stained blood smears from mice infected with
Trypanosoma spp., 1000
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Conclusions and future
perspectives

This is the first identification of the 7i--
panosoma spp. in Ukraine. Thus, murine
rodents are hosts for a significant number of
blood parasites, both infectious and parasit-
ic. Some of them are also causative agents
of zoonotic diseases. Further research, in-
cluding PCR investigation, is essential to
identify species of these agents, possible
routes of transmission to murine rodents,
and risks of transmission from animals to
humans. In our future investigations we plan
to conduct also genetic analysis to establish
the registered species of Tiypanosoma spp.,
Babesia spp., and Rickettsia spp. not only
morphologically in blood smears.
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AHomauyia. OOHUM i3 Halibinbw o4esudHUX i 0o82o0mpueasux HacioKie asapii Ha YopHobusbcekili
amomHili eneKmpocmaHyii cmasno CMBOPEHHA 30HU BiOYYHeHHA Ma 30HU 6e3yMOBHO20 8i0YyH(EeHH.
Eghekm cyKuecii Mposanaemsca 8 momy, Wo 3HaYHA YOCMUHA 80OHUX i HA3eMHUX eKocucmem CmaHOM
Ha 1986 pik 6ynu wmy4yHUMU abo Hamigwmy4HUMU CUCmemMamu, AKi nepebysanu id pezysnamopHUM
KoHmposiem atoduHU. MapasumouyeHosu Moxyms 6ymu iHghopmamusHUM haKmopom rpouecis, ujo
8i0bysaromecs 8 exocucmemax. byob sAKi 3miHU & nomnynauil xassie Mpu3eodaMe 00 3MiH y nonyayiax
napasuUmMu4HUX opeaHiamie. PigeHb CriiggiOHOWEHHSA y napa3umo-xassiHHUX cucmemax 3aaexume 6io
cunu i 8nausy 308HIWHIX haKmMopig. 3 Memoro 8UBYEHHA NAPA3UMAPHUX CUCMEM 30HU BiOYYHEHHs AK
iHghopmamueHuUX MoKasHuUKig 6yso eidibpaHo 2pusyHis. Ceped O0CiOHYSaHUX MuUwel Ha HaseHICMb
36y0HUKI8 Napa3uMapHUX 3axe0prosaHs bynu noseosi (Apodemus agrarius) ma y}osmozopsi (Apodemus
flavicollis). Byso nposedeHo ixHe A0CiOHEeHH HA HAABHICMb 36YOHUKIB KPOBONApa3UMAPHUX 30X80PHO8AHD.

LocnioxceHHa maskie Kpoei muweli sussuno HaseHicme 30yOHUKI8 napasumapHux ma
iHgheKyiliHux 3aX80ptOBAHL KPoB8i y 8Cix 0ocnioncysaHux meapuH. Ceped 36yOHUKI8 Yyux Xx80pob
bynu suseneHi Trypanosoma spp., Babesia spp., Rickettsia spp. ma iHwi. Trypanosoma spp. 6yno
srepwe 8useaeHO Ha mepumopii YkpaiHu 8 maskax Kposi 3 muweli ceped 00CniOHy8aHUX, AKI
cmaHosunu 25% (95% dosipyi iHmepsanu 6,8-54,1). Kinekicms napasumie y 200 nonsx 3opy
MiKpocKona 0ocnioncysaHux muweli Konusanacs 8id 2 0o 25. TpunaHOCOMO3U M8APUH i NHOOUHU
€ Had3suYyaliHO nowupeHUMU. 36YOHUKU-MPUNAaHOCOMU CrPUYUHAOMb 6a2amo pi3HUX Xx8opob
sesnuKoi poeamoi xydobu, koHel, 8epbtodis, OpibHOI pocamoi xy0obu, 30Kkpema, cyppy, OypuHy,
Ha2aHy ma iHwi. Kpim mozo € npuyuHotro 2ambilicekoi U podesilicokoi cCOHHOI x80pobu MOOUHU.

Knroyoei crosa: kposonapaszumapHi xeopobu, muwi, Apodemus flavicollis, Apodemus agrarius,
Trypanosoma spp

Vol. 11, N2 4, 2020 Ukrainian Journal of Veterinary Sciences ISSN 2663-967X | 21



UDC 636.2.083 : 614.94 : 612.12 : 637.112.5 https://doi.org/10.31548/ujvs2020.04.003

CLINICAL AND HAEMATOLOGICAL PARAMETERS
IN LACTATING COWS UNDER THE INFLUENCE
OF HIGH AIR TEMPERATURE AND VOLUNTARY
AND FORCED MILKING

M. O. ZAKHARENKO, Doctor of Biological Sciences, Professor
Department of Veterinary Hygiene named after Professor A. K. Skorokhodko
https://orcid.org/000-0002-3179-6940
E-mail: sangin1996 @ukr.net
A. Yu. MOLODKOVETS, Graduate Student
Department of Veterinary Hygiene named after Professor A. K. Skorokhodko
https://orcid.org/0000-0002-2760-6876
National University of Life and Environmental Science of Ukraine, Kyiv, Ukraine
E-mail: a.molodkovets@nubip.edu.ua

Abstract. The effect of high air temperature on clinical and hematological
parameters in lactating cows during voluntary and forced milking when they are kept
in frame cowsheds made of steel structures was studied. During forced (milking parlor)
and voluntary (milking robot) milking the heart rate of cows increased by 5 and 15
beats per minute, respectively, and the number of respiratory movements increased
from 50 to 77 at high air temperature in the cowshed that is 1.7 and 2.1 times higher
than at optimal values of this microclimate indicator. It was identified that the body
surface temperature of cows depended on the air temperature in the cowshed during
forced milking and, at high air temperature, it increased to 35.8-37.9 °C, which was 6.9—
7.5 °C above its optimal value, while this indicator of the udder increased from 31.6—
33.3 °C up to 32.3-38.5 °C. Humidification and irrigation of body surface in lactating
cows in combination with increasing the airspeed to 1.2 m/s in the storage reduced body
surface temperature of lactating cows to 33.2-34.5 °C that an average turned out to be
by 2.5—-4.7 °C lower than similar indicators for animals in the cowshed. The hemoglobin
concentration in the blood of lactating cows is lower by 15.6 g/L, the number of band
neutrophils — by 3.9% and monocytes — by 2.6% under high air temperature compared
with the optimal. During voluntary milking at high temperatures compared with the
optimal, the hemoglobin content in the blood was lower by 47.2 g/L, the number of
white blood cells — by 1.95 g/L, and monocytes — by 6.25%.

Keywords: lactating cows, milking parlor, milking robot, forced and voluntary
milking, air temperature, clinical and hematological parameters
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Introduction

High-yielding cows differ from
low-yielding animals by the high meta-
bolic intensity in tissues and the ability to
transform nutrients into milk components
more efficiently (Chagas et al., 2007). As
a result, most animal organs and systems,
functioning at the limit of their capabili-
ties, undergo a physiologic abnormality
in the body, especially the ability to re-
produce. Hot ambient conditions and low
humidity in the cowsheds are critical for
high-yielding lactating cows in summer-
time (Chomayev & Mityashova, 2009).

Analysis of recent researches
and publications

According to research (Martynova,
2012), hot ambient conditions in the cow-
shed reduce the average daily milk produc-
tion, and the cow lactation performance is
not restored to its previous level. Under
such conditions, the number of non-yield-
ing cattle reaches 27-30% of the total num-
ber of high-yielding cows, and the average
term of their productivity is reduced to an
average of 2.3-2.7 lactations (Mishchenko,
2008). Intensive use of cows under condi-
tions of constant exposure to stress factors
on the body, including hot ambient condi-
tions (Taranov, 1983; Andreev et al., 2012),
adversely affects animal health, changes he-
matological parameters and metabolic state
in the body (Sheyenkina et al., 2013). Thus,
according to Koryakina (2010), in summer,
the hemoglobin concentration in the blood
of cows increases by 16.8-27.0%, the red
blood cell count increases by 13.0-34.0%
and the white blood cell count increases up
to 10.2x10%L. The eosinophil count in the
blood of cows increases by 2.94% in sum-
mer and the monocytes count increases by
29.42-32.5% compared to these figures
in spring (Mukhamed’yarova, 2014). The

thermoneutral temperature limits for lactat-
ing cows have been established, the value
of their critical points is from -5 to 20 °C,
and the comfort zone corresponds to the
air temperature of 5-10 °C. In hot ambient
stressful conditions, the feed consumption
and milk yield decrease in lactating cows,
lung ventilation increases, and the physical
and chemical thermoregulation processes
are compromised (Dibirov, 2013). Under
the stress conditions induced by prolonged
hot ambient temperature, lactating cows
change their behavior, the animals spend
most of the time standing in the cubicles,
less resting lying down, these factors
cause ‘high-stress” tendon and claudica-
tion (Petrusha & Dibirov, 2014). Under
stress induced by hot ambient conditions,
the lactating cows’ reproductive function
compromises, endometrium disfunction
appears, embryonic mortality increases
because of changes in the follicular ceru-
minous maturation and the hormone con-
centrations in the blood. Recently, a volun-
tary method for cow milking using modern
milking robots has been introduced into the
practice of dairy cattle operations. How-
ever, studies of clinical and hematological
parameters in high-yielding lactating cows
under stress induced by hot ambient con-
ditions and milking using milking robots
when they are kept in frame-type cowsheds
made of steel structures are still out of con-
sideration.

Purpose is to study clinical and
hematological parameters in lactating
cows under hot ambient stressful con-
ditions in the cowshed in the terms of
forced and voluntary milking.

Materials and methods
of research

The experiment has been conduct-
ed in institution “Terezine” PLC, Bila
Tserkva district of Kyiv oblast. For the
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experiment, 2 groups of lactating cows
of holsteinized black-spotted breed of
the 2m-3r Jactation with lactation per-
formance of 8000—8500 kg of milk per
lactation, 8 heads in each, were formed.
Cows of the first experimental group
were kept in the frame-type cowshed
cubicles, designed for 400 heads and
100 animals were kept in each techno-
logical (production) group. The animals
were fed from the feeding table with a
high-energy feed mixture. The animals
had free access to food and water during
the day. Cows were milked three times
a day in a milking parlor (forcibly),
equipped with a De-Laval installation
(parallel) designed for simultaneous
milking of 32 cows.

The second experimental group of lac-
tating cows in the amount of 8 heads was
also formed from animal analogs, which
were kept in the cubicle of another cow-
shed designed for 500 heads, 125 heads in
the technological (production) group. The
cows of the second experimental group
were milked voluntarily using a milking
robot (De-Laval). The animals were fed
with a feed mixture from the feeding table
and provided free access to feed and water
during the day. The type of diet and diet
density for cows during voluntary milking
were the same as for the forced milking but
with free-stall housing and the ability to rest
in cubicles. Animal waste from the second
cowshed was removed using a delta scrap-
er. Lactating cows selected for the research
were clinically healthy, and their average
daily milk production averaged 26.2—
28.0 kg. In the course of the experiment,
clinical and hematological parameters
were monitored in cows of the experimen-
tal groups, taking into account the method
of milking — forced (milking parlor) and
voluntary (milking robot) under optimal
(1018 °C) and hot (25-29 °C) ambient
conditions in the cowsheds.

These clinical parameters in cows
of the first experimental group were
determined when they were both in the
cowshed and in the storage (in front of
the milking parlor), and cows of the
second experimental group were in the
cowshed, controlling body tempera-
ture, pulse, respiratory rate, udder and
body surface temperature (torso) in the
dynamics at 6:00, 9:00, 12:00, 15:00,
18:00 o’clock for two days in the period
of optimal (April) and critically hot am-
bient conditions (July) (Tsvilikhovskyi
et al., 2014). Blood samples in the ex-
perimental cows were taken from the
coccygeal vein before morning feeding,
which were used to determine the blood
morphological composition, namely the
red blood cell count and white blood
cell count as well as the ratio of eosin-
ophils, band forms and segmented neu-
trophils, monocytes, and lymphocytes.
Erythrocyte sedimentation rate (ESR),
hemoglobin content, and leukocyte
analysis were also examined in animal
blood (Karpishchenko, 2002).

The research results were processed sta-
tistically using Microsoft Excel software.

Results of the research
and their discussion

Experiments have shown that during
forced and voluntary milking, the rec-
tal body temperature of lactating cows
corresponded to the physiologically nor-
mal state established for animal species
and the clinical state of animals. In hot
ambient conditions in the cowshed, this
indicator in lactating cows did not differ
from its values under optimal air tem-
perature during both voluntary and forced
milking (Table 1). It should be noted that
the difference in the pulse beat number
and the respiratory movement frequency
during forced (milking parlor) and volun-
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tary (milking robot) milking hasn’t been
established. However, the heart rate in
lactating cows has increased by 5 beats
per minute during forced milking and hot
ambient conditions in the cowshed com-
pared to the optimal one, and at the same
time, the respiratory movement number
has increased to 50, which turned out to
be 20 beats more. In such hot ambient
conditions in the cowshed and voluntary
milking of cows by a milking robot, the
pulse rate in experimental animals has
also turned out to be 15 beats per min-
ute higher, and the respiratory movement
number has increased to 65, which turned
out to be 42 beats higher than similar
figures at optimal air temperature. In hot
ambient conditions, the number of re-
spiratory movements in lactating cows
during voluntary milking has turned out
to be 15 higher compared to forced milk-
ing in the milking parlor. Thus, forced and
voluntary milking had almost no effect on
the clinical condition parameters in time
of optimal air temperatures, which corre-
sponded to their statutory figures (Tsvilik-
hovskyi et al., 2014).

Significant clinical changes in the
lactating cows under hot ambient stress-
ful conditions have been determined. It
has turned out that the respiratory move-
ment number in lactating cows under

hot ambient conditions in the cowshed
compared to the optimal temperature
in the terms of forced milking (milking
parlor) has increased in the morning at
6:00 by 20, at 9:00 by 28, at 12:00 by
29, at 15:00 by 41, at 18:00 by 35 respi-
ratory movements per minute (Table 2).

In the course of the experiment, this
figure in lactating cows during forced
milking under hot ambient conditions
on average has increased by 1.7 times
compared to its optimal value. During
the day, the udder temperature in lac-
tating cows during forced milking un-
der hot ambient stressful conditions has
also become significantly higher than in
animals under optimal air temperatures,
e.g., at 6:00 by 5.0 °C higher, at 9:00
by 4.80 °C higher, at 15:00 by 4.68 °C
higher, at 18:00 by 3.20 °C higher. In
lactating cows under hot ambient con-
ditions in the cowshed, the body surface
temperature has increased compared to
its values under optimal air temperature.
Thus, in the morning at 6:00 o’clock,
this figure in animals turned out to be
6.30 °C higher, at 9:00 by 7.6 °C high-
er, at 12:00 by 6.89 °C higher, at 15:00
by 6.75 °C higher, at 18:00 by 5.55 °C
higher. Hot ambient conditions in the
cowshed have also significantly affect-
ed the body surface temperature in lac-

1. Indicators of the clinical condition in lactating cows under optimal
and high air temperature during forced and voluntary milking (M £ m)

High air temperature

Optimal air temperature

Indicator milking cows milking cows
forced voluntary forced voluntary
Body temperature, °C 39.12+0.37 39.0+£0.30 38.34+0.26 | 38.07+0.16
Puls, beats/min 77.0+£2.0* 78.0+5.0* 720+1.0 63.0+3.0
E‘g‘;;ﬁg;ﬁgmory 500+ 6.0 % | 650150 | 30.0+6.0 23.0+3.0

Note: * a significant difference (P < 0.05) between indicators in cows during forced
and voluntary milking; ** under the exposure to optimal and high air temperature.
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tating cows, which were moved to the
milking parlor before milking. In hot
ambient conditions, this lactating cows’
factor almost did not differ from similar
figures in animals at optimal air tem-
perature, but it has turned out to be on
average 2—3 °C higher in both the first
and second cases than its figure in an-
imals in the cowshed. A significant re-
duction in the body temperature of cows
in the storage can be achieved by irri-
gating the animal body surface, humid-
ifying the air with water, and increasing
airspeed. Air humidification and irri-
gation of the body surface in lactating
cows in combination with increasing
airspeed to 1.2 m/s in the storage have
reduced the body surface temperature of
lactating cows to 33.2-34.5 °C, which
has turned out to be on average 2.5-
4.7 °C lower than similar figures in ani-
mals that were in the cowshed.

Thus, experiments have shown that
the surface temperature of the body and
udder, as well as the number of respirato-
ry movements in lactating cows signifi-
cantly depend on the air temperature in
the cowshed, and the latter on the outside
air, which often goes beyond the thermo-
neutral zone in summer (5-10 °C). The
most significant hygienic effect on the
clinical parameters of lactating cows was
registered at 15:00 o’clock, when the
air temperature in the cowshed reached
its maximum and was 28-32 °C. Under
such factor’s figures, the body surface
temperature in lactating cows increases
to 35.8-37.9 °C, which reduces the pro-
cess of heat transfer to the environment,
and leads to heat stress in animals.

The cowshed’s air temperature has
significantly affected the hematological
parameters in lactating cows, despite the
fact that during forced milking the num-

2. Indicators of the clinical condition in lactating cows under optimal
and high air temperature (forced milking) (M + m, n = 8)

Air tem Parameters
perature ) Number of Body surface | Body surface
in the Time of day | respiratory Udder tem- | temperature | temperature
cowshed movements/ | perature, °C | of cows, °C of cows, °C
min (cowshed) (storage)
6:00 50.0+9.0*% | 37.33+1.30* | 35.80 £ 0.98* | 34.52 + 1.86
9:00 59.0£9.0% |36.62+0.74* | 36.60 + 0.47*
High 12:00 61.0+£13.0% | 32.27+0.81 | 37.94+£0.81* | 33.24+1.21
i
& 15:00 77.0+£5.0% |37.81+0.88% | 37.68 +0.82*
18:00 67.0+12.0% | 38.53+0.78* | 37.01 £ 0.88* | 34.48+0.72
The average | 63.0+7.0% | 36.51+£1.69 |37.00+0.64* | 34.08 +0.56
6:00 30.0+£5.0 3233+£1.07 | 29.48+1.88 | 32.13£0.85
9:00 31.0+£7.0 31.75+1.62 | 28.94+2.72
. 12:00 32.0+£6.0 31.63+£1.30 | 31.05+£1.32 | 31.95+1.24
Optimal
15:00 36.0+6.0 33.13+0.88 | 30.93+0.76
18:00 31.0+£6.0 3329+0.76 | 31.46+1.06 | 33.20+0.67
The average 32.0+2.0 3242+0.62 | 30.37+0.92 | 32.42+0.51

Note: * a significant difference (P < 0.05) between indicators under high air temperature
compared to optimal.

26 | ISSN 2663-967X

YKpaiHCbK1IN 4aconmnc BeTepMHapPHNX HayK

Vol. 11, N2 4, 2020




KniHiko — eeMamosioeiyHi MoKasHUKU AGKmMyo4ux Kopie 3a Oii sUCoOKoi memnepamypu ...

ber of red blood cell count in the blood
of animals under hot ambient conditions
did not change compared to optimal air
temperature and corresponded to the
physiologically normal state (Table 3).

It has been found that the hemoglobin
concentration in the blood of lactating
cows during forced milking under hot
ambient conditions in the cowshed was
within the physiologically normal state
and did not differ from its content in an-
imals under optimal air temperature. The
number of red blood cell count in the
blood of lactating cows during voluntary
and forced milking under hot ambient
conditions, compared with the optimal
temperature also did not change (Table 3).
In addition, in the blood of lactating cows
during both forced and voluntary milking
under hot ambient conditions in the cow-
shed, no changes have been found in the
total white blood cell count compared to
optimal air temperature, this indicates no
temperature effect on the functional status
of hematopoietic glands.

However, control of the different
white blood cell count ratio in the blood
of lactating cows with different milking
methods has shown that hot ambient
conditions had an effect on some sub-
populations of white blood cells. Thus,
the eosinophil count in the blood of lac-
tating cows under different methods of
milking in hot ambient conditions has
not changed compared to optimal air
temperature. In the lactating cows under
hot ambient conditions in the cowshed
both during forced and voluntary milk-
ing, a small basophil count has been de-
tected in the blood, while under optimal
factors, these cells have not been detect-
ed (Table 3). In lactating cows under hot
ambient conditions and voluntary milk-
ing, the band neutrophils have turned out
to be 2.3 times higher, and in the case of
forced milking, on the contrary, it has

become 1.9 times lower than the figure
under optimal air temperature. The ex-
periment has also shown differences in
the band neutrophils count in the blood
of cows under optimal air temperature,
which turned out to be 3.4 times less for
voluntary milking than for forced one.
However, no differences regarding this
indicator have not been found in lactat-
ing cows during forced and voluntary
milking under high temperatures in the
cowshed. It has been found that under the
optimal air conditions in the cowshed in
the blood of lactating cows during volun-
tary milking, the segmented neutrophils
count is 1.7 times higher compared to the
forced milking, while at high temperature
the difference in this parameter has not
been established. There has been a sig-
nificant decrease in the absolute mono-
cyte count in the blood of cows under hot
ambient conditions in both forced (7.9
times) and voluntary milking (9.3 times),
compared with its content in animals at
the optimal temperature (Table 3). In hot
ambient conditions in the cowshed, the
lymphocytes count in the blood of cows
during voluntary milking compared to
the optimal temperature has turned out to
be 32.7% higher, and during forced milk-
ing has not changed at all. Hot ambient
conditions in the cowshed reduced blood
ESR in lactating cows during voluntary
milking by 5.7 times compared to its fig-
ure at optimal temperature. There have
also been revealed certain differences in
blood ESR in lactating cows during vol-
untary and forced milking both under op-
timal and hot ambient conditions. Thus,
at the optimal temperature, the blood
ESR in lactating cows during voluntary
milking has been 4.2 times higher, and
in hot ambient conditions it has turned
out to be 2.0 times higher compared to
forced milking (Table 3). The revealed
changes in the blood morphological com-
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3. Influence of high air temperature on hematological parameters in lactating
cows during voluntary and forced milking (M £+ m, n = 8)

High air temperature Optimal air temperature
Parameter forced voluntary forced voluntary
milking milking milking milking

Red blood cells, 1012/L 5.50+0.94 5.08 £0.69 6.61+£0.39 6.50+0.50
Hemoglobin, g/L 95.19+£9.31%** | 7938 £9.38** | 110.85+4.44 | 126.62+7.87
White blood cells, 109/L 5.38+1.10 5.17 £0.90%* 7.12+£0.93 7.12+£2.15
Eosinophils, % 0.88 +0.66 2.0+ 1.50 2.28+1.55 1.87+1.12
Basophils, % 0.75+0.56 0.25+0.38 0 0

Band neutrophils, % 450 +1.62%* 5.88 £2.59 8.42 £2.65 2.50+1.50*
Segmented neutrophils, % 29.50+8.75 23.25+4.06 3042+4.08 | 5225+837*
Lymphocytes, % 63.63+£6.13 69.13 £3.38 55.71+£5.38 | 36.37+7.78*
Monocytes, % 0.38 £0.47*%* | 0.75+0.56%* 3.00+ 1.71 7.00 + 1.75%
ESR, mm 1.25+0.25 0.63+£0.28 0.85+0.30 3.62+1.28*

Note: * a significant difference between the indicators during forced and voluntary milking
of cows, ** under high and optimal air temperature.

position parameters of lactating cows,
which were kept in a cowshed under
hot ambient conditions, are probably the
consequences of a decrease in the feed
consumption by animals and the motor
activity reduction. The influence of hot
ambient conditions on the hematopoietic
glands’ functional state by changing the
intensity of redox processes in tissues
has not been excluded.

Thus, based on the research, it can
be concluded that hot ambient condi-
tions in the cowshed, not only change
the clinical state in lactating cows, but
also the blood morphological composi-
tion to a much greater extent than during
forced or voluntary milking of animals.

Conclusions and future perspectives

Experiments have shown that hot am-
bient conditions increase the number of
respiratory movements and heart rate in
lactating cows at constant animal body
temperature compared to optimal air
temperature. In hot ambient conditions in

the cowshed, the udder and body surface
temperature of cows increases, and hu-
midification and irrigation of the animal
body surface with water in the storage
reduces the body surface temperature by
2.6-4.7 °C. In the blood of lactating cows
under hot ambient conditions and volun-
tary milking, the hemoglobin concentra-
tion, absolute basophil count, absolute
monocyte count, segmented neutrophil
count, and erythrocyte sedimentation rate
decreases, but the band neutrophil count
and absolute lymphocyte count increases
compared with optimal air temperature.
The blood morphological composi-
tion changes in lactating cows under hot
ambient conditions and forced milking
that is confirmed by an increase in ab-
solute basophil count and erythrocyte
sedimentation rate, in parallel with a
decrease in the band neutrophil count as
well as absolute monocyte count at con-
stant figures of other parameters.
Prospects for further research may be
the thermoregulation phenomenology in
lactating cows in hot ambient conditions.
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AHomauyis. []JocnidxeHo 8rnsaus 8UCOKOi memnepamypu nosimps Ha KAiHiYHi ma 2emMamosnozivHi
MOKA3HUKU 8/10KMYOYUX KOpig 1id Yac 006posinbHO20 i mpumycoso2o 00iHHA 30 IXHLO20 yMPUMAHHA
8 KOPIBHUKAX KaPKACHO20 mury i3 Memasnesux KOHCMpyKUil. Y Kopie 3a sucokoi memnepamypu
nosimpa 8 KOpiBHUKY, MOPIBHIOKYU 3 OTMUMA/bLHOK, YACMOMa cepyesux CKOpo4eHs Mid 4Yac
npumycosozo (doinbHull 3as) i 006posinbHo20 (doinbHUl pobom) AoiHHA 3pocmana 8idNo8iOHO
Ha 5i 15 yOapie 3a xeunuHy, a Kinbkicmes ouxanbHux pyxie 36inbwysanace i3 50 00 77, wo e 1,7i2,1
pa3a suWe, HiXC 30 OMMUMAIbHUX 3HAYEeHb Yb020 MOKA3HUKA MIKpOKaimamy. BcmaHoeneHo, ujo
memnepamypa nosepxHi mina Kopie nid Yac npuMyco8o2o 00iHHA 3asexcana 8id memnepamypu
rnosimps 8 KopieHUKy U 3a 8UCOKUX 3HaYeHb 3pocmasa 0o 35,8-37,9 °C, wjo byno suwum Ha 6,9—
7,5 °C 8i0 il onmumansHoi 8eauyuHU, modi, AK yel NMoKasHUK MOsI0YHOI 303U 36inbwysascs 3
31,6-33,3 °C 00 32,3—-38,5 °C. 380s103c€HHA M08IMPA MA 3pOWYBAHHSA MOBEPXHI MiNA AAKMYHOYUX
Kopig y KomrneKci 3 nidsuweHHAM weudkocmi (oz2o pyxy 00 1,2 M/C y HaOKONUYy8ayi 3HUXY8As10
memmnepamypy nosepxHi mina nakmyro4yux Kopie 0o 33,2—34,5 °C, wj0 8us8uUI0Cb Y cepedHbOMY
Ha 2,5-4,7 °C HuM4e, HiX¢ aHAM02iYHi MOKA3HUKU Yy MBAPUH, AKI 3HAXOOUAUCA Y KOPIBHUKY. Y
naKMyro4ux Kopie 3a 0ii 8UCOKOI memnepamypu noeimps, MopieHIKYU 3 ONMUMAsILHOI, 8 KPO8i
HUXYa KOHUeHmMpayis 2emoenobiHy Ha 15,6 2/, Kinbkicms nanu4koadepHuUx Helimpodinie — Ha
3,9% i MoHoyumie —Ha 2,6%. 3a sucokoi memmnepamypu nosimpa ma 006posinbHo20 0iHHA Kopie
emicm 2emo2s106iHy 8 Kpoesi 8UABUBCA HUXYUM Ha 47,2 2/7, KinbKicme aelikoyumie —Ha 1,95 2/n i
MOHoyumie — Ha 6,25%, nopigHK4YU 3 OTMUMAsBHOO.

Knrovoei cnoea: nakmyrodi koposu, 0oinbHuli 3as, doinsbHuli pobom, npumycoee Ui 0obposinsHe
00iHH#A, memnepamypa nosimps, KAiHiYHi Ma 2eMamosio2ivHi NOKA3HUKU

30| ISSN 2663-967X YKpaiHCbK1IN 4aconmnc BeTepMHapPHNX HayK Vol. 11, N2 4, 2020



UDC 638.162:615.3 https://doi.org/10.31548/ujvs2020.04.004

QUALITY OF NATURAL HONEY AFTER TREATMENT
OF HONEY BEE COLONIES WITH NEOMYCIN

S. A. TKACHUK, Doctor of Veterinary Sciences, Professor
Department of Veterinary Hygiene named after Professor A. K. Skorokhodko
https://orcid.org/0000-0002-6923-1793
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine
E-mail: ohdin@ukr.net
K. S. MIAGKA, Junior Researcher
https://orcid.org/0000-0002-8773-0959
State Research Institute for Laboratory Diagnostics and Veterinary Sanitary
Examination, Kyiv, Ukraine
E-mail: katerina_miagka@meta.ua

Abstract. Our country occupies first place in Europe and the third in the world in
terms of honey production. However, there are problems with the honey export in
Ukraine associated with the detection of antibiotics. In addition to compliance with
safety indicators in accordance with the standards of Ukraine and the European Union,
the quality control of honey is carried out by physicochemical parameters.

The aim of the study was to determine the quality of linden honey after treatment
of honey bee colonies with 1% solution of neomycin, an antibiotic that is often used by
beekeepers in the treatment and prevention of infectious diseases in honey bees.

25 groups of honey bee colonies, which were kept under natural conditions in
the apiary of the Laboratory of technological and special measures for honey bee
diseases prevention at the National Science Centre “Institute of beekeeping named
P.I. Prokopovich”, were used in the experimental study.

It was found that most of the physical and chemical parameters met the requirements
of DSTU 4497:2005 “Natural honey. Technical conditions”, except for water and sucrose
mass fractions when feeding bees by the syrup with a 0.1% neomycin solution.

Indicators of water and sucrose mass fractions when feeding syrup with 0.1%
neomycin solution did not meet the requirements of the current national standard and
constituted: water — 24.16 + 0.08% on the 10th day, 24.13 + 0.06% on the 30th day,
24.00 £+ 0.11% on the 120th day; sucrose — 8.23 + 0.09% on the 10th day, 6.08 + 0.11%
on the 30th day, 5.93 + 0.07% on the 120th day.

Thus, the dynamics of physicochemical parameters of linden honey on the 10th day
of the experiment and after 30 and 120 days of storage depended on the treatment of
honey bee colonies with 1% neomycin solution.

Keywords: linden honey, neomycin, indicators of honey quality, processing methods
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Introduction

Council Directive 2001/110/EC
states that honey is a natural sweet sub-
stance produced by Apis mellifera bees
from plant nectar or from the secretion
of living parts of plants or excretions of
plant-sucking insects on the living parts
of plants, which the bees collect, trans-
form by combining with specific sub-
stances of their own, deposit, dehydrate,
store and leave in honeycombs to ripen
and mature (Council Directive, 2002;
Sohaimy et al., 2015).

It is known that honey is a unique
product of beekeeping and is character-
ized by the content of active substanc-
es, valuable and necessary for the vital
functions of the human body. Due to its
beneficial properties, honey is used as a
high-quality food product and an effec-
tive means for the treatment in human
medicine. Consumer requirements have
always been put forward for the quality
of honey — taste, color, composition, the
possibility for long-term storage with-
out losing properties of the product. At
the present stage of the advancement
of science, new scientific methods for
evaluating the organoleptic, physico-
chemical, and biological properties
of honey have been developed, which
have become the quality criteria. The
most important of them, indicative, are
included in state standards, which deter-
mine the suitability of honey for use as a
natural quality product or sweets (Amin
et al., 2018; Reybroeck, 2018).

Currently, the world community rais-
es questions about the need for the ap-
proval of national rules due to the lack
of requirements for the characteristics of
monofloral honey, the declaration of the
geographical origin of the product, the
natural difference between types of honey.
Also, there are differences between Euro-

pean legislation and Codex Alimentarius
standards, mainly in terms of moisture
content, hydroxymethylfurfural content,
diastase activity, electrical conductivity,
sugar content, and the provision of mi-
croscopic  confirmation (Thrasyvoulou
et al., 2018). These issues are relevant in
Ukraine (Pambuk et al., 2019).

We followed the requirements of
the current national standard (DSTU
4497:2005) to determine the physico-
chemical parameters in linden honey.
The Council Directive 2001/110/EC
states that the color of honey may vary
from almost colorless to dark brown
(Council Directive, 2002). Its consisten-
cy can be liquid, viscous, partially, or
completely crystallized. The flavor and
aroma may vary but are derived from
the plant origin. At the same time, the
dynamics of indicators of honey quali-
ty after treatment of honey bee colonies
with antibiotics remains unresolved.

Analysis of recent researches
and publications

It is known from the scientific liter-
ature that the formation of honey aroma
ends by the third or fifth month of its stor-
age. Calcium oxalate crystals are found in
linden honey, the identification of which
can serve as an additional sign of the
botanical origin of honey. Linden honey
does not have the amino acids lysine and
histidine, contains 39.27% fructose and
34.96% glucose, pH = 3.7. It has well-de-
fined nutritional and medicinal properties,
has antibacterial action against gram-pos-
itive and gram-negative microorganisms,
as well as against ciliates, Amoebae, and
Trichomonas. Also, linden honey con-
tains volatile and non-volatile antimicro-
bial substances. It has expectorant, mild
laxative, and anti-inflammatory effects. It
is customary to use linden honey for sore
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throat, runny nose, laryngitis, bronchitis,
bronchial asthma, as a heart tonic, for in-
flammation of the gastrointestinal tract,
kidney, and biliary diseases. At the same
time, linden honey has a local healing ef-
fect on purulent wounds and burns (Pol-
ishchuk et al., 2013).

Bogdanov (Swiss Confederation),
speaking at the Apimondia Forum 2010
in Bulgaria, stressed that the main con-
taminants of honey are antibiotics used
in various countries to control Ameri-
can and European rot: aminoglycosides,
tetracyclines, amphenicols, macrolides,
beta-lactams. They contaminate roy-
al jelly, propolis, and especially wax
(Ponomariv & Faramazian, 2010).

Aminoglycosides are antibiotics
that are often used in animal husband-
ry. If antibiotics are used in violation
of the instructions, their residues are
determined in food products of animal
origin and the environment. Effective
detection of their residues is an import-
ant part of human health protection (Yi-
Fang et al., 2015).

Thus, the group of first-generation
aminoglycosides (neomycin A, neomy-
cin B, neomycin C), formed during the
functioning of the ray fungus actinomy-
cete (Streptomyces fradie) or related mi-
croorganisms, is neomycin.

Purpose — to determine the quality
of linden honey after treatment of honey
bee colonies with 1% neomycin solution.

Materials and methods
of research

For the experimental study, 25 groups
of honey bee families were formed: 1
control and 24 experimental, which were
divided according to the methods for the
treatment: 1% control group — treatment
was not carried out; 2" group — aerosol
treatment by spraying (0.1% neomycin

solution) and 3™ group — feeding syrup
(0.1 g/0.1 L of syrup corresponding to a
concentration of 0.1% — 0.5 L of neomy-
cin per honey bee colony).

During the experiment, a certified
substance of neomycin was used under
the condition of a single treatment of
honey bee colonies. The choice of 0.1%
antibiotic concentration was justified
by the scientific literature, which shows
the results of their inhibitory effect on
pathogens of bee rot in the laboratory
conditions and to determine the anti-
septic effect in the treatment of honey
bee colonies affected by European and
American rot in the wild nature.

The probability of the experimental
results was ensured by conducting them
in triplicate. All obtained digital data
were processed statistically using a com-
puter software package “Microsoft Ex-
cel” with the calculation of the arithmetic
mean and its error (M £ m), the level of
probability (P) according to the Student’s
table (P < 0.05, P < 0.001, P <0.0001).

Results of the research and their
discussion

To conduct this experimental study,
we relied on the results of scientific re-
search that in recent years the interest of
consumers and researchers in honey as a
food product, which a person consumes,
and ways it could help to maintain good
health. Honey production is now com-
mercialized and may now run a high risk
of being falsified not only with syrups
from other plants, which are difficult to
detect, but also contain antibiotic resi-
dues. The dynamics of physicochemical
(qualitative) parameters in natural honey,
in particular from linden, after applica-
tion of various methods for the treatment
of honey bee colonies with 1% neomycin
solution, is of scientific interest.
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Table 1 shows the physicochemical
parameters of linden honey under dif-
ferent treatment methods of honey bee
colonies with neomycin.

According to the indicators shown in
Table 1, it follows that the water mass
fraction in honey after aerosol treatment
of honey bee colonies with neomycin was
significantly lower by 0.5% (P <0.01),
and after feeding bees with syrup — sig-
nificantly higher by 7.13% (P <0.001)
compared with the control. When feeding
bees with neomycin syrup, this figure was
significantly higher by 7.63% (P <0.001)
compared to aerosol treatment.

The diastase number both under
aerosol treatment with neomycin and
feeding bees with syrup was significant-
ly lower by 15.9 and 38.6% (P < 0.05;
P <0.001) than in the control. Also, the
diastase number of honey after feeding
syrup with neomycin was significantly
lower by 27.0% (P < 0.01) than after
aerosol treatment.

There was no statistically significant
difference in the hydroxymethylfurfural
content. There was only a tendency to re-

duce the hydroxymethylfurfural content
after feeding bees syrup with neomycin
compared to the control and to increase —
after aerosol treatment of honey bee col-
onies. The hydroxymethylfurfural con-
tent in linden honey when feeding bees
syrup with neomycin was slightly lower
compared to aerosol treatment.

The acidity of linden honey depends
on the method for the treatment of bees
with a neomycin solution. Thus, both af-
ter feeding syrup to bees and aerosol treat-
ment with this antibiotic, the acidity was
significantly lower by 37.4 (P < 0.001)
and 29.8% (P < 0.001), respectively, com-
pared with that in the control.

At the same time, the acidity of linden
honey after feeding bees syrup with neo-
mycin was significantly lower by 10.8%
(P <0.05) than after the aerosol treatment.

The mass fraction of reducing sugars
after feeding syrup with neomycin was
significantly higher by 2.6% (P < 0.05)
than in the control. This indicator shows
a tendency to increase the mass fraction
of reducing sugars in linden honey after
feeding syrup with neomycin compared

1. Physicochemical parameters of linden honey on 10th day after treatment
of honey bee colonies with neomycin (M £ m, n =3)

Experimental groups
Parameter 1st (control) 2nd (aerosol .
trea(tment) 3rd (syrup feeding)

Water mass fraction, % 17.03+£0.03 | 16.53+0.0800@ 24.16 £0.08%* A
Diastase number, Gothe units | 12.97 +0.49 | 10.90 + 0.20eee 7.96+0.37*A A
Hydroxymethylfurfural 073013 |  1.03+0.14 0.80 0.1
content, mg/kg ' ’ ’ ’ ’ ’
Acidity, mEq NaOH per 1 kg | 8.83£0.17 6.20+0.17e 553£0.03**A A A
Mass fraction of reducing | g6 634 030 | 88.03+ 1.19 89.23 = 0.77%%+
sugars, % ) ) ) ) ’ ’
Sucrose mass fraction, % 9.17+0.13 8.00£0.1500 8.23 £0.09*

Note: * P < 0.001, ** P < 0.01, *** P < 0.05 — 3rd experimental group compared with the
control; A P <0.001, AA P <0.01, AAA P <0.05— 3rd experimental group compared
with the 2nd experimental; ® P < 0.001; ee P < 0.01; eee P < 0.05 — 2nd experimental group

compared with the control.
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with the indicator after aerosol treat-
ment of bees and in the control.

The sucrose mass fraction after feed-
ing bees syrup with neomycin and aerosol
treatment was significantly lower by 0.94
and 1.17% (P <0.01), respectively, than in
the control. Also, it remains just a trend of
a slight increase in the sucrose mass frac-
tion when feeding bees syrup with neo-
mycin compared with aerosol treatment.

This percentage of sucrose (from
8.00+0.15t09.17 = 0.13%) in the stud-
ied samples of linden honey might be
explained based on evidence from oth-
er authors that linden, apple, and some
other types of honey may contain a sig-
nificant amount of sucrose in the first
period after pumping because the flower
nectar from these plants contains it in a
large quantity. The rate of sucrose hy-
drolysis in maturing honey is high but,
at the time of pumping, the sucrose con-
tent may remain at 10 to 25%. During
further storage, the sucrose content is
set at the level of 0 to 1.0%. The same
processes of sucrose hydrolysis occur in
sugar honey (Polishchuk et al., 2017).

According to the indicators shown in
Table 2, it follows that the water mass frac-
tion in linden honey after acrosol treatment

of bees with a neomycin solution was sig-
nificantly lower by 0.77% (P <0.001) than
in the control. At the same time, when bees
were fed syrup with neomycin, the water
mass fraction in linden honey was sig-
nificantly higher by 7.03 (P < 0.001) and
7.80% (P < 0.001) compared with aerosol
treatment and the control, respectively.

The level of diastase number in lin-
den honey both after the aerosol treat-
ment of bees and feeding them syrup
with neomycin was significantly lower
by 9.9 (P <0.05) and 35.3% (P <0.001),
respectively, compared to that in the
control. When bees were fed syrup with
neomycin, the diastase number was sig-
nificantly lower by 28.2% (P < 0.001)
than after the aerosol treatment of bees.

The hydroxymethylfurfural content
in linden honey tended to increase when
feeding bees syrup with neomycin com-
pared with the control, as well as aero-
sol treatment.

The acidity of linden honey, both
after aerosol treatment of bees and
feeding them syrup with neomycin was
significantly lower by 30.9 (P < 0.01)
and by 38.2% (P < 0.001), respectively,
compared with the control. When feed-
ing syrup with neomycin, the acidity of

2. Physicochemical parameters of linden honey on 30th day of storage
after treatment of honey bee colonies with neomycin (M £ m, n =3)

Experimental groups
Parameter 15t group
(control) 2nd 3rd

(aerosol treatment) (syrup feeding)
‘Water mass fraction, % 17.10 £ 0.06 16.33 £0.06@ 24.13 £0.06*%* A
Diastase number, Gothe units 1206 £0.13| 10.86 £0.2900@ 7.80 £ 0.14%* A
Hydroxymethylfurfural content, 053+ 0.07 053+0.17 080+ 0.23
mg/kg
Acidity, mEq NaOH per 1 kg 9.16 £0.33 6.33+0.160@ 5.660.16%*A A A
Mass fraction of reducing sugars, % | 87.96 + 0.46 87.26 £ 0.40 8933+ 0.57A A A
Sucrose mass fraction, % 3.63+0.12 477+0.24000 6.08+0.11** A A

Note: similar to Table 1.
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honey was significantly lower by 10.6%
(P < 0.05) compared with the aerosol
treatment of bees.

The mass fraction of reducing sugars
in linden honey when feeding syrup with
neomycin was significantly higher by
2.07% (P < 0.05) compared to the aero-
sol treatment of bees with this antibiotic.

The sucrose mass fraction in linden
honey was significantly higher by 2.45
(P<0.001) and 1.14% (P < 0.05) com-
pared with the control both after feeding
syrup to bees and aerosol treatment of
bees with a neomycin solution. At the
same time, the sucrose mass fraction in
honey was significantly higher by 1.31%
(P < 0.01) after feeding syrup with neo-
mycin compared with the value after aero-
sol treatment of bees with this solution.

After aerosol treatment of bees with
neomycin (Table 3), the water mass
fraction in linden honey was significant-
ly lower by 0.67% (P < 0.01) compared
with the control.

However, when bees were fed syr-
up with this antibiotic, the water mass
fraction was significantly higher by 6.87
(P<0.001) and 7.54% (P <0.001) com-
pared with the control and aerosol treat-
ment, respectively.

The diastase number of honey when
feeding syrup with neomycin was sig-
nificantly lower by 36.4% (P < 0.01)
compared with the control, and by
30.4% (P < 0.01), compared with the
aerosol treatment of bees with this anti-
biotic. Also, there was only a tendency
to reduce the diastase number of linden
honey after acrosol treatment of bees
with neomycin.

In terms of hydroxymethylfurfural
content in linden honey, there is a ten-
dency to increase under different meth-
ods for treatment of bees with neomy-
cin and to decrease after feeding syrup
with this antibiotic compared to aerosol
treatment of bees.

The acidity of linden honey after
aerosol treatment of bees with neomy-
cin and feeding syrup was significant-
ly lower by 25.0 (P < 0.01) and 12.5%
(P < 0.01) compared with the control,
respectively. However, when feeding
syrup with neomycin, the acidity of lin-
den honey was significantly higher by
16.5% (P < 0.05) compared with the
aerosol treatment of bees. According
to the mass fraction of reducing sugars,
there is a tendency to decrease in their
content in linden honey after aerosol

3. Physicochemical parameters of linden honey on the 120th day of storage
after treatment of honey bee colonies with neomycin (M £+ m, n = 3)

Experimental groups

1st group
Parameter (control) 2nd 3rd
(aerosol treatment) (syrup feeding)
Water mass fraction, % 17.13 £0.07 16.46 £ 0.06e0 @ 24.00+0.11** A

Diastase number, Gothe units 12.43 £0.55

11.36 £ 0.26 790+ 0.45*A A

Hydroxymethylfurfural content,

mg/kg 0.53+0.13

1.06 = 0.29 0.60+0.11

Acidity, mEq NaOH per 1 kg 9.33+0.16

7.00+0.2800 8.16+0.16*A A A

Mass fraction of reducing

sugars, % 86.80+0.72

88.33£0.8 89.23 £ 0.49

Sucrose mass fraction, % 3.73£0.09

4.05+0.16 593 +0.07** A

Note: similar to Table 1.
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treatment of bees with neomycin, and
increase after feeding syrup with this
antibiotic compared to both the control
and aerosol treatment of bees with a
neomycin solution.

The sucrose mass fraction in linden
honey when feeding bees syrup with
this antibiotic was significantly high-
er by 2.20 (P < 0.001) and by 1.88%
(P < 0.001) compared with the control
and aerosol treatment of bees with a
solution of neomycin, respectively.

The water mass fraction after feed-
ing bees syrup with neomycin was high-
er than the requirements of the current
DSTU 4497:2005. According to this in-
dicator, such honey is prohibited for sale
and is not amenable to long-term storage.

There is no sufficiently substantiated
information in the scientific literature
on the effect of antibiotic residues on
the quality of honey. It is known that
the water content below 20% is char-
acteristic of good, mature honey, which
can be stored for a long time. DSTU
4497:2005 allows the water content in
commercial honey up to a maximum
of 21%. This limit is applied to honey,
which is intended for immediate con-
sumption, for honey, which is sent for
storage, such water content is unaccept-
able because there is a tendency to de-
lamination and fermentation.

At the same time, it is known that
there is a clear difference between the
botanical varieties of honey by the av-
erage values of diastase number. Thus,
according to some authors, the highest
diastase number have buckwheat (48.12)
and pine (33.15) honey, and the lowest —
acacia (9.82) and sunflower (16.6). The
linden, flower, and herb honey have di-
astase number at the level of 19-25 Go-
the units (Adamchuk & Bilotserkivets,
2015). Other scientists prove that diastase
activity is very low in some types of nat-

ural honey — white acacia, clover, linden,
sunflower, fireweed (Samarghandian et
al., 2017). However, the indicators of di-
astase number in our experiment met the
requirements of DSTU 4497:2005.

It is known that hydroxymethylfurfural
content in freshly pumped honey is mini-
mal and constitute 1-5 mg/kg (Kovalskyi
& Kyryliv, 2001). At the same time, linden
honey is characterized by a higher value of
active acidity. If all light-colored honey has
a pH value from 3.5 to 4.1 units (for exam-
ple, in sunflower honey, this figure does not
exceed 4.15; heather — 4.14; acacia — 4.11;
melilot —3.95; sainfoin—3.85; raspberry —
3.8; phacelia — 3.77), then aqueous solu-
tions of linden honey have a pH from 4.5
to 7 units (Samarghandian et al., 2017).

Conclusions
and future perspectives

The dynamics of physicochemical
parameters in linden honey on the 10"
day of the experiment and after 30 and
120 days of storage depended on the
method for treatment of honey bee col-
onies with 1% neomycin solution.

At the same time, most of the phys-
ical and chemical parameters met the
requirements of DSTU 4497:2005.
“Natural honey. Technical conditions”,
except for the mass fractions of water
and sucrose when feeding bees with syr-
up containing 0.1% neomycin solution.

After feeding syrup with 0.1% neo-
mycin solution, the water mass fraction
did not meet the requirements of the
current national standard and consti-
tuted 24.16 £0.08% on the 10™ day,
4.13 £ 0.06% on the 30™ day, and 24.00
+ 0.11% on the 120" day.

The sucrose mass fraction in linden
honey did not meet the current national
standard when feeding syrup with the
studied antibiotics. Thus, on the 10" day
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after feeding the syrup with 0.1% neomy-
cin solution, the mass fraction of sucrose
in linden honey decreased compared to
the control group (9.17 £ 0.13%) and
amounted to 8.23 + 0.09%; on the 30™"
day — was higher compared to the control
group (3.63 £ 0.12%) and amounted to
6.08 = 0.11%; on the 120" day of storage
of linden honey — was higher compared
to the control group (3.73 + 0.09%) and
amounted to 5.93 = 0.07%.

On the 10" day after aerosol treatment
of bees with 0.1% solution of neomycin,
the mass fraction of sucrose in linden hon-
ey did not meet the requirements of the
current national standard and was 8.00 £+
0.15%, although it was lower compared to
the control group (9.17 + 0.13%).

In the future, further research
is needed to determine the residual
amounts of antibiotics in honey by an
improved method of enzyme-linked im-
munosorbent assay.
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AHomauyis. Hawa depxasa 3alimae nepuie micye 8 Eeporni ma mpemey c8imi3a MoKasHUKamu
supobHuymea medy. [lpome, 3 ekcriopmom meody 8 YKpaiHi BUHUKarOMb npobaemu, AKi noe’a3aHi
3 suAesneHHAM aHmubiomukis. OKpim gidnogidHocmi nokasHukam bezneyHocmi 8i0nogioHo
0o cmaHdapmis YkpaiHu ma Esponelicoko2o Cor3y, KOHMPOAL AKOCMi Medy nPosodsame 3a
i3UKO-XIMIYHUMU MOKA3HUKAMU.

Memoto 0ocnidnceHHA 6yan0 8U3HAYUMU AKICHI MOKA3HUKU MeOdy 3 aunu nicaa obpobku
60x0nuHUX cimeli 1% pO34UHOM HEeOMIYUHy, aHMUBIOMUKY, W0 4acmo BUKOPUCMOBYEMbLCA
naciyHUKamu 8 AiKky8aHHi ma npoginakmuyi iHgeKyiliHux xeopob 60x(in.

B ekcnepumeHmaneHomy 0o0cnioxeHHi sukopucmanu 25 epyn 60xconuHux cimel, AKi
3Haxo0usucA 3a NPUPOOHUX YMO8 Ha naciyi nabopamopii mexHono2ivHuxX i creyiansHux 3axodie
npoginakmuku xeopob 60xin HHL| «I[Hcmumym 60xcinoHUYMea im. M. I. Ipokonosu4a».

Y pe3ynemami nposedeHoz20 00CAiIOHEHHA 8CMAHOBUAU, WO Binbwicme Pi3uKo-XiMiYHUX
nokasHukie eidnosidana sumozam [CTY 4497:2005 «Med HamypanvHul. TexHidHi ymosu»,
OKpimM Macoseoi YyacmKu 800U Ma MACOBOI HACMKU caXapO3uU 3a 320008Y8AHHA 6O#c0naM cupony
30,1% pO34UHOM HEOMIYUHY.

MoKa3HUKU Macosoi YacmKku 600U ma caxapo3u 3a 320008y8aHHA cupony 3 0,1% po34yuHom
HeoMiyuHy He 8i0nogidanu 8uMo2am YUHHO20 HAUIOHAIbHO20 CMAaHOapmy i cmaHosunu: 800U —
Ha 10 006y — 24,16 + 0,08%; Ha 30 006y — 24,13 + 0,06%, Ha 120 doby — 24,00 + 0,11%; caxapo3u
—Ha 10 006y — 8,23 + 0,09%; Ha 30 0oby — 6,08 + 0,11%, Ha 120 0oby — 5,93 + 0,07%.

TaKUM YUHOM, OUHAMIKA i3UKO-XIMIYHUX MOKA3HUKie y medi 3 aunu Ha 10 0oby
exkcrnepumeHmy ma nicaa 30 i 120 0obu 36epieaHHA 3anexcana 8i0 06pobKu 60xcoauUHUX cimel
1% po34YuHOM HEOMILUHY.

Knroyoei cnoea: meo i3 unu, HEOMILYUH, MOKA3HUKU AKOCmi medy, criocobu 06pobku
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Abstract. In recent years, there is a tendency to increase the incidence of the disease
in dogs with signs of diarrhea, not only in Ukraine but also in Europe.

The article presents the results of a study on histological changes in organs and
tissues of dogs with coronavirus infection. A histological study of pathological material
sampled from 6 dogs of various breeds and gender, aged from 2 to 6 months, died from
diarrheal syndrome was carried out. The presence of the coronavirus was confirmed in
fecal samples by a polymerase chain reaction.

The most expressed injuries and typical changes in all dead dogs we recorded in the
small intestine, namely in the jejunum and ileum, regional lymph nodes, and also the spleen.

Morphological manifestations of coronavirus infection in dogs at the macroscopic
level are the following signs: the presence of exudative inflammation in the small intestine
in form of serofibrinous jejunoileitis, hyperplasia and serohemorrhagic lymphadenitis
of the mesenteric lymph nodes, multiple foci of hemorrhage in the parenchyma of
the spleen and serous membrane of the small intestine, passive venous hyperemia of
the liver and kidneys, dilatation of the right ventricle of the heart, pulmonary edema,
cachexia and dehydration of the body.

At the microscopic level, we registered the following: serofibrinous jejunoileitis,
hyperplasia of the lymphoid nodules of the spleen and lymph nodes, hemorrhagic
infarctions in the spleen, hyperplasia of individual and aggregated lymphoid nodules in the
small intestinal mucosa, degenerative processes in the parenchyma of the liver and kidneys.

Keywords: coronavirus infection, dogs, histological changes, hemorrhages, serofi-
brinous jejunoileitis, serohemorrhagic lymphadenitis, hyperplasia, lymphoid nodules

Introduction The emergence of zoonoses can be con-

sidered a logical consequence of the

The main threat to global health, ecology and evolution of pathogens that
economic stability, and national security ~ use new niches and adapt to new hosts.
is zoonotic viral diseases, both known Due to the constant human interfer-
and re-emerging (Graham et al., 2018).  ence with the animal habitat and our
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close contact with domestic animals,
the number of zoonoses will continue to
increase, given the spread and density
of population and livestock production
over the next century.

In developed countries, the problem
of infectious pathology of small domes-
tic animals, as well as in ours, has its
own stages of exacerbation, since patho-
gens evolve, adapt, occupy new niches,
and, thus, do not allow to weaken our at-
tention to them. At the same time, there
is a lack of domestic literature devoted
to the problems of infectious pathology
of small animals, presented with con-
sideration of modern data obtained by
scientists on a global scale.

More than 60% of infectious diseases
in humans are caused by pathogens inher-
ent in wild or domestic animals. Microor-
ganisms that cause zoonoses include those
that are endemic in human populations or
enzootic in animal populations with fre-
quent interspecies transmission to humans
(Karesh et al., 2012). The role of viruses
in the emergence and development of hu-
man infectious diseases is growing steadi-
ly. Only at the beginning of the 21 cen-
tury, many new viruses appeared, which
were not previously known, and most of
which are able to cause severe infectious
diseases, often fatal.

Among them are new human coro-
naviruses (CoV), which are -called
SARS-CoV (Severe acute respiratory
syndrome, SARS) and MERS-CoV
(Middle East respiratory syndrome,
MERS). Both of them cause acute re-
spiratory distress syndrome (ARDS)
and are associated with high mortality
rates (Wong et al., 2016).

In Decaro and Buonavoglia (2008)
review on the genetic evolution of canine
CoV and the emergence of new ones, it
is also noted that the emergence of severe
acute respiratory syndrome in humans

has provoked new interest, in animal
coronaviruses as well, as potential agents
of direct and indirect zoonoses.

Analysis of recent research
and publications

Canine coronavirus (CCoV) has
been known since 1970. In dogs, CoV is
associated with mild enteritis. But CoV
strains with different biological and ge-
netic properties in relation to the classic
CCoV strains have been found in dogs
in recent years, leading to a complete
reconsideration of the CoV-induced ca-
nine diseases.

The practice of specific prophylaxis
allows us to state that in the etiologi-
cal aspect, diseases emerging with this
symptom can be caused not only by
parvo-, but also corona- and rotavirus
enteritis. Godsall et al. (2010) also not-
ed that canine parvovirus (CPV) and ca-
nine enteric coronavirus (CECoV) usu-
ally cause diarrhea in dogs. Although
the CECoV is less common, it still re-
mains a potentially important pathogen,
the authors noted (Godsall et al., 2010).
These diseases are extremely dangerous
for puppies and miniature breed dogs,
due to rapid dehydration and, as a con-
sequence, death.

The name “coronavirus” dates back
to 1968 and derives from the Greek
Kopmva, which means “corona” (coro-
na-like structure observed in these virus-
es in an electron microscope). CoVs are
enveloped viruses with spherical, and
sometimes pleomorphic virions with a
diameter of 80 to 120 nm. They have
the largest genomes of all RNA-viruses
known today with an average length of
27 to 31 thousand bp and replicate us-
ing a unique mechanism, which leads
to a high frequency of recombinations
(Wang et al., 2016).
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Previously, coronaviruses were divid-
ed into three genera (I-11I), which were
usually called groups and based on sero-
logical cross-reactivity (Pratelli, 2011).

Phylogroup 1 CoV include hu-
man coronaviruses HCoV-229E and
HCoVNLG63 that cause respiratory in-
fections, feline coronaviruses (FCoVs)
type 1 and 2, transmissible gastroenteri-
tis virus (TGEV) of pigs, porcine respi-
ratory coronavirus (PRCoV), porcine
epidemic diarrhea virus (PEDV), and
canine coronaviruses (CCoVs). Ferret
coronavirus has recently been identified
as a member of phylogroup I.

Phylogroup II of the mammalian
CoV is divided into two subgroups, bo-
vine-like subgroup 2a and SARS-like
subgroup 2b. Subgroup 2a includes bo-
vine coronavirus (BCoV), murine hep-
atitis virus (MHYV), sialodacryoadenitis
virus of rats (SDAV), porcine hemagglu-
tinating encephalomyelitis virus (PHEV),
human coronaviruses (HCoV-OC43 and
HCoV-HKUT1), which cause respiratory
infections, human enteric coronavirus
(HECV-4408), the recently recognized
equine coronavirus (ECoV) and canine
respiratory coronavirus (CRCoV).

Phylogroup III includes only avian
coronaviruses, such as infectious bron-
chitis virus (IBV), turkey coronavirus
(TCoV), and pheasant coronavirus.

Canine coronavirus (CCoV) caus-
es sporadic cases of enteritis in dogs.
In general, CCoV is recognized as the
etiological agent of self-limiting small
intestine infections, which can lead to
mild gastroenteritis. Mild illness or as-
ymptomatic carrier state are likely to
be the usual consequences of infection
in most cases. Canine coronavirus en-
teritis is a common infection, usually
in young dogs, especially those in large
groups such as dog pounds, shelters,
and kennels (Stavisky et al., 2012).

However, several years ago a highly
virulent strain (pantropic CCoV) that
caused an outbreak of fatal, systemic
diseases in puppies was isolated. This
§train showed some genetic changes
relative to the existing strains circulat-
ing in the dog population. By definition,
53 feline and canine coronaviruses are
common pathogens in cats and dogs that
can cause fatal infections such as feline
infectious peritonitis (FIP) and canine
pantropic coronavirus infection. Al-
phacoronavirus and Betacoronavirus re-
spiratory coronavirus have been found
in dogs (Takano at al., 2016).

The extent of the natural disease
caused by canine coronavirus is not
well understood, as the pathogenesis
of CCoV is not yet well defined. It was
previously reported that the infection
was associated with moderate to severe
gastroenteritis, but it now appears that
CCoVs are predominantly mild or sub-
clinical, with low mortality rates.

CCoV is acid resistant, so it passes
through the stomach unchanged. Vire-
mia and generalized infection are not
observed. The superficial epithelium of
the small intestine is the main target of
CCoV but the large intestine is resistant
to infection. In 2 days after oral infec-
tion, CCoV can be detected in the cy-
toplasm of mature epithelial cells of the
villi in the upper two-thirds of the duo-
denum, compared to canine parvovirus
type 2 (CPV-2), which destroys the epi-
thelium of intestinal crypts.

Loss of villi in mature enterocytes
causes atrophy of intestinal villi and,
as a consequence, weakening of the in-
tegrity of the intestinal barrier (Wang
et al., 2016). After the fourth day of in-
fection, the small intestine usually has
a heterogeneous distribution of infected
villi (Gizzi et al., 2014). Together these
changes in the morphology of the small
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intestine result in a loss of normal diges-
tive and absorption functions, as well
as clinical signs of diarrhea and dehy-
dration in sick dogs.

The factors regulating the course
of natural diseases caused by intestinal
CCoVs are not well understood. CCoVs
are responsible for enteritis in dogs, and
signs of infection can range from mild
to moderate, but more severe in young
puppies or combination with other
pathogens. All data raise several ques-
tions and request deeper studies of the
pathobiology of CCoVs types 1 and 2.

Materials and methods
of research

The study was performed in the
pathohistological laboratory of the Ac-
ademician V. G. Kasianenko Depart-
ment of Animal Anatomy, Histology
and Pathomorphology of the Faculty
of Veterinary Medicine of the National
University of Life and Environmental
Sciences of Ukraine.

The material of the study was the
pathological material collected during
the postmortem autopsy in dogs of vari-
ous breeds and genders who died with the
diarrheal syndrome at the age from 2 to
7 months (n = 6). The presence of coro-
navirus, with no other pathogens, was
confirmed in fecal samples of dogs before
death by a polymerase chain reaction. Ac-
cording to the anamnestic data, animals
had pronounced clinical signs such as the
disruption of the digestive system of an
infectious origin (fever, lack of appetite,
vomiting, diarrhea). The pathological and
anatomical autopsy of the dogs’ carcasses
was performed in the supine position by
the method of partial evisceration in the
generally accepted sequence.

The main method used in the study
was a histological examination, during

which microstructural changes in or-
gans and tissues were recorded and de-
scribed. The pathological material was
processed according to generally ac-
cepted histological methods.

Pieces of organs were fixed with a
10% Neutral Buffered Formalin accord-
ing to Lilly’s prescription, graded alcohols
were used for dehydration and embedded
in paraffin after chloroform. Using a sled
microtome, sections with a thickness of
6-7 um were obtained. The histological
structure of organs and tissues was stud-
ied by sections’ staining with Carazzi’s
hematoxylin and eosin. The histological
preparations were examined and photo-
graphed using an Olympus BX-41 micro-
scope (Goralskij et al., 2018).

Results of the research
and their discussion

On external examination of the dead
animals’ carcasses in all cases we noted
dull coat, the skin was dry, not elastic,
the visible mucous membranes were dry,
pale with a grayish color, not shiny. All
animals showed signs of malnutrition as
a result of dehydration and diarrhea.

The liver was enlarged, elastic, dark
cherry color with insignificant areas of
putrefactive color, which indicated the
presence of dystrophic processes in its
parenchyma. A red, bloody fluid flowed
from the incision. Histological exam-
ination revealed the destruction of the
radiant structure of the liver. Hepato-
cytes are placed randomly with signs of
granular dystrophy, which was morpho-
logically manifested by cell swelling,
the disappearance of cytoplasm trans-
parency, and appearance of protein or-
igin grains. Hepatocytes showed signs
of karyolysis. Sinusoidal capillaries
were engorged with blood in the center
of the lobules. In the lumen of the cen-
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tral veins, there were formed elements
of blood, mainly erythrocytes. In some
cases, small areas of fatty degeneration
were found with the formation of char-
acteristic vacuoles of various sizes in
the cell cytoplasm.

The gallbladder in all cases was
filled with thick dark green bile.

The pancreas was of gray-pink col-
or, slightly enlarged, edematous. The
lobulated structure was well-defined.

The spleen was moderately enlarged,
had a soft texture with pointed edges.
Hemorrhagic infarcts were registered
on the surface of the spleen.

Microscopically, the red pulp
showed hemorrhages and clear con-
tours, and a specific triangular structure
of hemorrhagic infarcts. In the section,
a pronounced granular structure of the
organ was shown by hyperplastic lym-
phoid nodules due to the active prolifer-
ation of lymphoid cells.

The kidneys in all cases were dark
cherry in color. On the section, the bor-
der between the cortical and medullary
substances was smoothed, the sec-
tion surface had increased moisture. It
should be noted that venous hyperemia
of the liver and kidneys was the result
of hemodynamic disturbances in the sys-
temic circulation due to heart failure.
The main microscopic changes of a dys-
trophic nature were found in the epi-
thelium of the convoluted tubules. The
affected epithelium is massively des-
quamated into the lumen of the tubules.

The heart is enlarged in size, round
in shape due to the right ventricle en-
largement, less often the entire right
side, and due to the displacement of the
heart apex to the left. The heart muscle
was soft, unevenly colored, a gray-pink
color. The cut surface had increased
moisture, the blood vessels of the heart
were full of blood. Such pathological

processes may indicate the development
of compensated heart failure during the
life of the animal, which developed as a
result of the disease.

Lungs had even red color, pastry,
elastic consistency, the pieces floated
difficult in water. A foamy reddish lig-
uid flowed down from the cut surface.
The same fluid was in the trachea and in
the lumen of large bronchi, what was a
morphological sign of pulmonary ede-
ma due to venous hyperemia.

Examination of the abdominal organs
in all cases showed enlarged mesenteric
lymph nodes, vascular hyperemia, and
hemorrhages in the serous membrane of
the intestine. On the cut, the parenchyma
of the lymph nodes was pink-red, juicy,
and shiny. Signs of serohemorrhagic in-
flammation were noted in the form of
serous impregnation of the lymph node
parenchyma and the release of formed
blood cells with exudate.

Microscopically the lymphoid nod-
ular hyperplasia of lymph nodes was
shown as a result of the active prolifera-
tion of reticulocytes and lymphoid cells.
In some nodules, necrosis and devasta-
tion were observed.

Along the entire length of the small
intestine, striped, less often spotted
hemorrhages appeared on the serous
membrane. The content of the small
intestine, in particular the jejunum and
ileum, looked like a cloudy gray-pink
fluid. The surface of the mucous mem-
brane of the jejunum and ileum was
covered with a large amount of liquid
cloudy mucus, under which small spot-
ty hemorrhages were manifested. In the
cut, the wall of the small intestine was
edematous and gelatinous. In some cas-
es, pityriasis with gray-yellow films was
noted on the mucous membrane of the
jejunum and ileum that were difficult to
remove (Fig. 1).
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Fig. 1. Catarrhal hemorrhagic inflammation of the small intestine

In the jejunum, an increase in the
lymphoid formations of the intestinal
wall was observed: rare and aggregated
lymphoid nodules due to the prolifera-
tion of reticulocytes and the accumula-
tion of a large number of lymphocytes.
They acquired a clear rounded shape
and were intensively stained with he-
matoxylin. The main changes were lo-
calized mainly in the villi area. Effusion
of a fibrinous exudate was observed on
the surface of the mucous membrane,

which, together with the desquamated
epithelial cells, covered the villi in the
form of lumps. In epithelial cells, there
were karyopyknosis, karyorrhexis, and
signs of cytolysis. Necrosis and loss of
the epithelium of the villi in the small
intestine were accompanied by their
atrophy, deformation, shortening, and
desquamation of the virus-infected en-
terocytes into the lumen (Fig. 2).

Along with expressive alterative
changes in the epithelium, regeneration

Fig. 2. Desquamation of the epithelium, deformation, and destruction
of villi. Hematoxylin and eosin, x 400
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processes were often clearly expressed,
mainly in crypt areas. There were no sig-
nificant histological changes. The struc-
ture of the crypts and the epithelium was
preserved. Necrosis and loss of epitheli-
um of the villi in the small intestine and
the probable disruption of goblet cell se-
cretion lead to the destruction of its pro-
tective barrier. Diarrheal syndrome, one
of the main clinical manifestations and a
key link in the pathogenesis of coronavi-
rus infection, is due to the development
of serofibrinous enteritis, since in the
areas of inflammation there is a loss of
mature epithelium, parietal digestion and
cellular absorption are disturbed.

Conclusions and future
perspectives

1. Morphological manifestations
of coronavirus infection in dogs at the
macroscopic level include serofibrinous
jejunoileitis, hyperplasia and serohe-
morrhagic lymphadenitis of mesenter-
ic lymph nodes, dilatation of the right
ventricle of the heart, multiple hemor-
rhages in the spleen parenchyma and the
serous membrane of the small intestine,
cachexia, and dehydration of the body.

2. At the microscopic level, the follow-
ing was noted: serofibrinous jejunoileitis,
hyperplasia of the lymphoid nodules of
the spleen and lymph nodes, hemorrhagic
infarcts in the spleen, hyperplasia of indi-
vidual and aggregated lymphoid nodules
of the mucous membrane of the small in-
testine, passive venous hyperemia of the
liver and kidneys, dystrophic processes in
the parenchyma of the liver and kidneys.

Perspectives. For a complete study
of the pathomorphological picture of
coronavirus enteritis in dogs, as the next
stage, it is advisable to investigate the
characteristics of this disease using his-
tochemical methods.
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AHomayjia. B ocmaHHi poKu s8iomidaemecs meHOeHYis 36inbWeHHsA 8UNaoKie 3aX80PHOBAHHSA
cobak 3 03Hakamu diapei He minbku 8 Ykpairi, a i y Esponi.

Y cmammi HasedeHo pe3yanbmamu 8UBYEHHSA 2icMO02iYHUX 3MiH 8 OP2AHAX | MKAHUHAX COOaK
30 KOpoHagipycHoI iHgeKuyil. MposedeHo eicmosoaidHe 00cniOHeHHA Nnamoso2iyHo2o0 Mamepiany,
8i0ibpaHoz0 8i0 mpynie 6 cobak pisHUX nopid i cmamel sikom 8i0 2 0o 6 micAyis, W0 3a2uHyAU
3 OiapeliHum cuHOpomom. [lpucymHicmes KopoHagipycy 6yna niomeepomceHa nonimepasHor
/I0HYK0208010 peaKyieto nio Yac aHanisy 3paskie gpexanid.

Halibinbw supazHi nowkKoOxeHHA i munosi 3miHu 8 ycix 3a2ubnux cobak 3agikcosaHi Hamu 6
MmoHKoMmy 8i00ini KUWEYHUKY, a came 8 MopoxcHil i Kay6oesili KUWKAX, perioHapHUX AiMmgpamuyHux
8Y3/10X, 0 MAKOM( Y cesnesiHyj.

MopghonozitHUMU pPoAsamu KopoHasipycHoI iHgheKyii 8 cObaK Ha MAKPOCKOMiYHOMY pieHi €
maki 03HaKU: HaABHICMb eKcydamueHO20 3arasneHHs 8 MOHKOMY 8i00ini Kuwe4YHuKy y euensadi
cepo3Ho-hibpuHO3HO020 €lOHO-ineimy, einepnnaazia (0 cepo3Ho-zemopaziyHuli  nimgadeHim
Me3eHmepanbHUX MiMgosy3nie, MHOMCUHHI hoKycu eemoparili y napeHximi cenesiHku U y ceposHili
060/10HYi MOHK020 8i00iny KUWEeYHUKY, NacueHA 8€HO3HA 2inepemis neviHku U HUPOK, ounamauyis
Mpago2o WiAyHOUKa cepus, HabpsAK nezeHb, Kaxekcia U 0e2idpamauyia opeaHiamy.

Ha mikpockoniyHomy pieHi eiomidanu cepo3Ho-gibpuHo3HUll €toHO-ineim, einepnaasito
NIM@POIOHUX 8Y371UKIE cene3iHKU ma AiMpamuyHUX 8y3nie, 2emopaziyHi iHhapkmu e cenesiHui,
2inepnnasito MOOOUHOKUX | aepe2o8aHUX MiME@OIOHUX 8y3/UKi8 €/1U3080i 06OMOHKU MOHKO20
8i00iny KUWe4HUKY, OUcCmpogidHi npoyecu 8 NapeHximi neviHku G HUPOK.

Knroyoei cnosa: KopoHasipycHa iHgeKyis, cobaku, 2icmonoaivHi 3miHu, 2emopaeii, cepo3Ho-
hibpuHO3HUL eroHO-ineim, cepo3Ho-eemopaziyHul nimgadeHim, einepnaasis, NiMgoioHi 8y31uKu
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Abstract. The results of studies on clinical cases of keratitis in dogs of different
etiology using measuring instruments and visual methods after amniotic membrane
transplantation, which is the inner of the three amniotic membranes, transparent,
avascular, developing from the fetal ectoderm and consisting of the epithelial layer,
located on the main membrane and connective tissue stroma. These results make it
possible to analyze and further study the effect of allogeneic mesenchymal stem cells
during amniotic membrane transplantation for various defects of the eye in general, as
well as corneas with ulcers of various etiologies.

Eye injuries and chemical burns are ophthalmic emergencies that require immediate
diagnosis and treatment, as they can lead to deterioration and loss of vision. Clinical
manifestations of such burns are caused by exacerbation of the innate immune response due
to the infiltration of inflammatory cells and activation of stromal fibroblasts. New treatments
are emerging that address restorative mechanisms that improve the surface of the eye after
injury; for example, stem cell transplantation has been successfully reported for this purpose.

The main task of the study is to prove the effectiveness of the amniotic membrane to
indicate activation of proliferation, stopping tissue apoptosis, reducing the activity of the
inflammatory process, accelerating epithelialization and normalization of the corneal stroma,

which leads to normal restoration of transparency without vascularization and turbidity.

Keywords: clinical cases of keratoconjunctivitis,

dogs of different breeds,

mesenchymal stem cells, amniotic membrane transplantation, corneal condition

Introduction

The use of the advances in biotech-
nology to increase the effectiveness
of treatment of animals with different
etiological pathogenicity is one of the
most promising approaches to veteri-
nary science and practice, especially the
initiative results of experimental studies
on the treatment of different animals
through transplantation of mesenchy-
mal stem cells, which have not been
used before.

The use of mesenchymal (mesen-
chymal, stromal) stem cells in veteri-
nary medicine for various eye patholo-
gies in animals is based on a sufficient
scientific and methodological basis. De-
veloped methods for the selection of an-
imal bone marrow and isolation from it
of mononuclear cell fractions with high
proliferative activity allow to obtain the
required number of mesenchymal stem

cells as soon as possible and use them to
stimulate reparative processes in patho-
logically altered eye tissues.

The method of treatment is extreme-
ly relevant because it solves an urgent
issue, which is extremely important at
present, as eye diseases among animals
occupy from 40 to 80% in all species of
animals, namely in small ones.

Analysis of recent researches
and publications

Among the pathologies of the organ
of vision, the leading place is occupied
by inflammatory diseases, traumatic eye
injuries. According to the domestic liter-
ature, the share of eye injuries accounts
for more than 10% in the structure of the
entire pathology of the organ of vision,
with burns accounting for 8%. Of all
eye injuries, the cornea accounts for up
to 80% (Bothra & Arumugam, 2018).
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Burns caused by various physical
(thermal and radiation) and chemical
(alkalis and acids) factors differ signifi-
cantly in the mechanisms of eye tissue
damage but have a similar clinical pic-
ture, mainly due to the severity of the
damage (Colombo & Melo, 2018).

Physiological regeneration of the
anterior corneal epithelium is carried
out by constant reproduction of cambial
elements and their differentiation to the
center by rapid migration from the pe-
riphery to the visual axis Complete re-
newal of the anterior epithelium occurs
within 5-7 days. (Calitz, 2018; Gariani,
2017; Gryshchenko et al., 2019)

But only 2% of corneal epithelial bas-
al cells have similar activity. Epithelial
basal cells, being highly differentiated,
are not capable of reproduction (Grysh-
chenko, 2018; Daniels et al., 2018).

There is also evidence that in some
animals, corneal stem cells along with
the limbus may be diffusely scattered
throughout the corneal epithelium (Gula
& Margitich, 2000). According to most
researchers, normal corneal epitheliza-
tion is possible if at least half of the lim-
bal area is preserved (Melnychuk, 2019;
Sang-Chul, 2020). With complete lim-
bal insufficiency, the epithelialization
of a cornea is possible only due to the
conjunctival epithelium (Solis-Calero,
2015; Starr et al., 2019).

Many studies have been performed
on laboratory animals in the experiment
and very little is known about the use of
the amniotic membrane in clinical cases
for dogs with different causes of injury.
Therefore, studies in the direction of no-
sology of various eye pathologies in ani-
mals are very relevant today and require
more extensive research in this area.

After severe injuries with the total de-
struction of the germinal zone of the lim-
bus, pannus develops, and in this case,

the cornea is always permeated with
blood vessels (Tomchuk, 2019). In ad-
dition, limbal cell failure contributes to
the development of corneal defects after
burns (Udut, 2013; Vlizlo et al., 2012).

The purpose of the study: to de-
termine the effectiveness of amniotic
membrane transplantation for various
injuries and pathologies of the cornea
in spontaneous clinical cases, with the
study of the regeneration of entire cor-
neal epithelium.

Materials and methods
of research

The experimental study was car-
ried out on the eyes of dogs of differ-
ent breeds, with spontaneous cases of
different injuries with different degrees
and complexity, using the same trans-
plant material by the same technique.

Control studies were performed on
days 10, 20, and 30 of the experiment.
Surgical interventions were performed
on the basis of the veterinary clinic of
the Nemishaevo Agricultural College.
All procedures provided for in the study
protocol were performed in accordance
with the requirements of the European
Convention for the Protection of Pets
and Laboratory Animals (the Conven-
tion was ratified by the Law of Ukraine,
No 578-VII (578-18) of 18/09/2013).

Fig. 1 shows dog eyes with different
injuries:

1.1 Deep purulent keratitis (with
white purulent infiltrate and vascular-
ization).

1.2 Keratomalacia of the cornea (af-
ter chemical burns, with immune-medi-
ated complications).

1.3 Subtotal corneal sequestration
(congenital).

1.4 Pannus and plasma of the third
eyelid (complicated by ehrlichiosis).
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1.5 Perforated septic corneal ulcer
(as a result of mechanical trauma).

1.6 Herpesvirus epithelial dystrophy
with pathological neovascularization of
the cornea.

After surgical cleaning of the patho-
logical tissues, the prepared amniotic
membrane was sutured with a purse-
string suture along the edge of the limbus
(Polyamide 0007 thread), and the amni-
otic membrane extract was installed.

To assess the degree of inflammation
and determine the extent of damage to

Fig. 2

the layers of the cornea, the following
studies were used:

1. Fluorescein Seidel test (use of
fluorescein dye, which indicates the
degree of damage to the surface of the
cornea). The degree of keratopathy was
determined by the area and intensity of
corneal staining with fluorescein. The
cornea was divided into 5 segments (up-
per, lower, lateral, medial, and central),
in each of which the degree of staining
was assessed on a 3-point scale depend-
ing on the intensity of staining, where

Fig. 3
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0 points — no staining, 1 point — slight
staining, 2 points — moderate color, 3
points — pronounced color (Fig. 2-3).

2. Tonometry in a non-contact way
using a Tonovet veterinary tonometer, the
norm was taken as an average of 15-23
mm Hg, where 0 points — norm, 1 point
—hypotension, 2 points — hypertension.

3. Evaluation by review according
to the criteria (used the developed score
scale). 1. Isolation in the conjunctival
cavity: 0 — absent, 1 — minor mucous,
2 — pronounced mucous; II. The degree
of conjunctival hyperemia: 0 — pale
pink, corresponds to the physiological
norm, 1 — slight conjunctival hyperemia,
2 — moderate conjunctival hyperemia,
3 — severe conjunctival hyperemia; III.
Corneal edema: 0 — no corneal edema,
1 — mild local corneal edema in the area
of inflammation, 2 — moderate local cor-
neal edema in the area of inflammation,
3 — diffuse edema in the area of inflam-
mation with the transition to the sur-
rounding cornea; I'V. Inflammatory infil-
tration: 0 — absent, 1 — single (not more
than three) subepithelial infiltrates, 2 —
multiple (more than three) subepithelial
infiltrates, 3 — local drain infiltration of
the cornea; V. Vascularization of the cor-
nea: 0 —absent, 1 — is within one square,
2 — is within two squares; VI. Condition
of the surrounding cornea: 0 — transpar-
ent, no corneal edema, 1 — transparent,
moderate corneal edema, 2 — decreased
transparency, diffuse corneal edema;

VII. The state of the amniotic mem-
brane: 0 — the membrane is complete-
ly lysed, 1 — the membrane is partially
lysed, 2 — the membrane is preserved,
VIII. Degree of corneal opacity: 0 — ab-
sent, 1 — slight opacity, 2 — well-defined
opacity, 3 — opaque over the entire plane.

4. Schirmer’s test (estimation of the
amount of tear fluid using a test strip).
A stopwatch was used. When evaluat-
ing the results, >15 mm (0 points) was
considered the norm; from 5 to 10 mm
— moderate insufficiency (1 point); <5
mm — severe insufficiency of tear pro-
duction (2 points), from 15 to 35 mm
— pathological tearing (3 points).

The obtained results (digital materi-
al) were processed statistically using the
Student’s t criterion.

Results of the research
and their discussion

In dogs, as a result of corneal injury
and a long inflammatory process, there
was purulent keratitis with white puru-
lent infiltrate and vascularization. Fig. 1
shows the pathology at the time of the
patient’s admission to the clinic, Fig. 1a
— the result in 10 days after suturing the
amniotic membrane and installation of
the extract from its tissues. In Fig. 1b—
after suturing of eyelids in 30 days, the
restored transparent cornea with lobes
of not completely lysed amnion tissues
on edge of a limb is visible.
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In Fig. 2, a dog after chemical
burns with immune-mediated com-
plications, diagnosed with corneal
keratomalacia. Surgical insertion was
performed by the same method and in
Fig. 2a and 2b you can see the process-
es that occur on the 10™ and 20™ day
after suturing the amniotic membrane.
And on day 30, a completely restored
cornea and a fully lysed amniotic graft
are clearly visible (Fig. 2c).

In Fig. 3, a dog with recurrent pan-
nus and plasma of the third eyelid is
complicated by echrlichiosis. Having
performed the operation with trans-
plantation of the prepared amnion ac-
cording to the developed method in
10 days, as can be seen from Fig. 3a,
the area of corneal impression decreas-
es and by 20 days it is completely re-
stored, but with some corneal vascular-
ization (Fig. 3¢). And on the 30" day,

the cornea was restored almost over the
entire surface of the cornea, with parts
of non-lysed amnion along the edge of
the limbus (Fig. 3c¢).

In Fig. 4, the dog was diagnosed
with progressive, congenital subtotal
corneal sequestration, and after surgi-
cal examination, an amnion transplant
was installed (Fig. 4a), and as can be
seen from Photo 4b and 4c, there are
areas with completely transparent and
restored layers of the cornea, and oth-
er vascularized ones require re-scaring
and transplantation.

As a result of mechanical eye injury
in Fig. 5, a perforated septic corneal ul-
cer was formed. After transplantation of
the prepared amniotic membrane in 10
days, Photo 5a shows the active process
of cleansing from the depth of the ulcer
and non-lysed amnion, and within 20
days — its complete lysis with complete

Vol. 11, N2 4, 2020

Ukrainian Journal of Veterinary Sciences

ISSN 2663-967X | 53



O. B. LLlynuk, A. ". Masypkesuy, P. P. bokomesko, T. /1. Casuyk, O. C. [TacHiyeHKo,
0. M. KpucmuHsak

54 | ISSN 2663-967X YKpaiHCbK1IN 4aconmnc BeTepMHapPHNX HayK Vol. 11, N2 4, 2020



EghekmusHicmb 3acmocy8aHHA AMHIOMUYHOI 060/10HKU 8 3a71eHHOCMI 8i0 MPUYUHU ...

healing of the ulcer and slight vascular-
ization. On the 30" day, you can see a
completely restored cornea with a slight
opacity in the area of damaged deep lay-
ers of the cornea.

In Fig. 6 — a patient with herpes-
virus epithelial dystrophy that caused
pathological neovascularization of the
cornea. In this case, only installations
of amniotic membrane tissue extract
using eye films were used (Fig. 6a),
and already on the 20" and 30" day the
restored surface of the cornea is visi-
ble, with almost no visible signs of vas-
cularization.

Table 1 shows the results of the as-
sessment of the state of damage by the
evaluation criteria according to the de-
veloped scale for each study and sum-
marized in one numerical indicator for
each patient with different clinical diag-
noses and different etiology of corneal
damage in dogs.

10 days after amniotic membrane
suturing in five cases out of six cri-
teria, there were improvements by
50%, inflammatory tissue infiltration
decreased, stroma edema decreased,
clinical manifestations decreased, and
only in congenital pathology no sig-
nificant changes occurred, only post-
operative corneal stroma edema in-
creased (Table 2).

On the 20™ day after amniotic
membrane transplantation, again in
five clinical cases out of six, the re-
sults according to the criteria in total
significantly improved, there was a sig-
nificant reduction in the inflammatory
process, both in the conjunctiva and
in the stroma of the cornea (Table 3).
Significant lysis of the amniotic mem-
brane was visible in all cases, which
was noticeable only in the limbus area.
In all cases, there was a slight vascu-
larization and opacity of the almost
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1. Assessment of the state of damage according to the criteria
(on a scale) in the intact eye

Dogs with various corneal injuries
Evaluation criteria 1.1 | 12| 13|14 ]| 15] 16
Fluorescein test (FT) 2 3 3 0 3 1
Tonometry (T) 1 2 2 0 2 0
Discharge in the conjunctival cavity (TYPE) 2 2 2 0 2 2
Corneal stroma edema (NAB-C) 3 2 2 1 3 2
Inflammatory infiltration (INF) 3 2 3 0 2 2
Condition of the conjunctiva (CC) 2 3 2 0 1 1
Condition of the surrounding cornea (CORN) 2 2 2 0 2 2
Amniotic membrane (AM) condition - - - - - -
Corneal opacity (OPAC) 2 3 3 3 3 2
Corneal vascularization (VAS) 2 3 3 0 2 2
Schirmer’s test (SHT) 3 3 2 0 3 2
The sum of evaluation criteria 22 | 25 | 24 4 23 15

restored corneal epithelial layer, but al-
most unchanged with the case of con-
genital pathology.

On day 30, all patients had no epiph-
ora, the mucous membranes were pale
pink (Table 4). The amniotic membrane
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2. Assessment of the state of damage according to the criteria (on a scale) on day 10

Dogs with various corneal injuries
Evaluation criteria .1 | 12|13 | 14| 15] 16
Fluorescein test (FT) - - - - - -
Tonometry (T) 0 2 2 0 2 0
Discharge in the conjunctival cavity (TYPE) 1 1 1 0 1 1
Corneal stroma edema (NAB-C) 2 1 1 1 2 1
Inflammatory infiltration (INF) 2 1 2 0 1 1
Condition of the conjunctiva (CC) 1 2 1 0 0 0
Condition of the surrounding cornea (CORN) 1 1 1 1 1 1
Amniotic membrane (AM) condition 2 2 2 2 2 0
Corneal opacity (OPAC) 1 2 2 1 2 1
Corneal vascularization (VAS) 1 2 2 0 1 1
Schirmer’s test (SHT) 2 2 1 0 2 1
The sum of evaluation criteria 13 16 15 6 14 7

was completely lysed, the integumentary
epithelium of the cornea was not stained
according to Seidel’s test, which indicates
the restoration of the morphological struc-
ture without damage in six cases, but in
two cases a slight residual opacity was
observed, and in two others — he phenom-
enon of partial infiltration along the limb

with minor nodules suture, and no chang-
es were observed with the case of congen-
ital pathology, but the place of transpar-
ency of the corneal epithelial layer was
clearly expressed, in contrast to the initial
acanthosis, corneal sequestration, which
is well expressed in Photo 1.4 and Table
5 in the column under the same number.

3. Assessment of the state of damage according to the criteria (on a scale) on day 20

Dogs with various corneal injuries
Evaluation criteria .1 12|13 |14 ]| 15] 16
Fluorescein test (FT) - - - - - -
Tonometry (T) 0 0 0 0 0 0
Discharge in the conjunctival cavity (TYPE) 0 1 1 0 0 0
Corneal stroma edema (NAB-C) 1 0 0 1 1 0
Inflammatory infiltration (INF) 1 0 1 0 0 0
Condition of the conjunctiva (CC) 1 2 1 0 0 0
Condition of the surrounding cornea (CORN) 1 1 1 1 1 1
Amniotic membrane (AM) condition 1 1 1 0 0 0
Corneal opacity (OPAC) 1 2 2 2 2 1
Corneal vascularization (VAS) 0 1 1 1 0 0
Schirmer’s test (SHT) 1 1 1 0 2 0
The sum of evaluation criteria 7 9 9 5 6 2
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4. Assessment of the state of damage according to the criteria (on a scale) on day 30

Dogs with various corneal injuries

Evaluation criteria .1 | 12| 13|14 ]| 15] 16
Fluorescein test (FT) 0 0 0 0 0 0
Tonometry (T) 0 0 0 0 0 0
Discharge in the conjunctival cavity (TYPE) 0 0 1 0 0 0
Corneal stroma edema (NAB-C) 0 0 0 1 0 0
Inflammatory infiltration (INF) 0 0 0 0 0 0
Condition of the conjunctiva (CC) 0 1 1 0 0 0
Condition of the surrounding cornea (CORN) 0 0 0 1 0 0
Amniotic membrane (AM) condition 0 0 0 0 0 0
Corneal opacity (OPAC) 1 1 0 2 1 0
Corneal vascularization (VAS) 0 0 0 1 0 0
Schirmer’s test (SHT) 0 0 1 0 0 0
The sum of evaluation criteria 1 2 3 5 1 0
5. Summary information on the sums of evaluation criteria
Dogs with various corneal injuries
The sum of evaluation criteria 1.1 | 12| 13|14 ]| 15] 16
For the period of pathology 22 | 25 | 24 4 23 15
10 days after 13 16 15 6 14 7
20 days after 7 9 5 6 2
30 days after 2 5 0

Conclusions and future
perspectives

It is established that after amniotic
membrane transplantation for eye injuries
of different genesis, proliferation processes
are activated, tissue apoptosis processes are
stopped, inflammatory process activity is
reduced, which accelerates corneal stromal
epithelialization and normalization, which
causes a normal restoration of transparency
without vascularization and opacity.

References
Bothra, A., Arumugam, P., Panchal, V., Menon,
D., Srivastava, S., Shankaran, D., ... & Rao, V.

(2018). Phospholipid homeostasis, mem-
brane tenacity and survival of Mtb in lipid
rich conditions is determined by MmpL11
function. Scientific reports, 8(1), 1-14. doi:
10.1038/s41598-018-26710-z

Calitz, C., Hamman, J. H., Fey, S. J., Wrzesins-
ki, K., & Gouws, C. (2018). Use of corneal
regeneration stimulants for traumatic in-
juries. Clinical ophthalmology. Toxicology
mechanisms and methods, 28(5), 369-385.
doi: 10.1080/15376516.2017.1422580

Colombo, S., Melo, T., Martinez-Lépez, M., Car-
rasco, M.J.,Domingues, M.R., Pérez-Sala,D.,
& Domingues, P. (2018). Phospholipidome
of endothelial cells shows a different ad-
aptation response upon oxidative, gly-
cative and lipoxidative stress. Scientific

58 | ISSN 2663-967X

YKpaiHCbK1IN 4aconmnc BeTepMHapPHNX HayK

Vol. 11, N2 4, 2020



EghekmusHicmb 3acmocy8aHHA AMHIOMUYHOI 060/10HKU 8 3a71eHHOCMI 8i0 MPUYUHU ...

reports, 8(1), 1-13. doi: 10.1016/j.freerad-
biomed.2018.04.297

Gariani, K., Ryu, D., Menzies, K. J., Yi, H.-S.,
Stein, S., Zhang, H., ... & Auwerx1, J. (2017).
Morphofunctional characteristics of repar-
ative histogenesis in the cornea of rabbits
with burn damage to the limbal region.
Bulletin of Orenburg State University, 66(1),
132-141.

Gryshchenko, V. A. (2019). Blood and acid
composition of blood and biles in calves
at enteropatology and application of milk
phospholipides. Ukrainian Journal of Veter-
inary Sciences, 10(4), 36-42. doi: 10.31548/
ujvs2019.04.005

Gryshchenko, V., Danchenko, O., & Musiychuk, V.
(2019). Modification of modeling methodof
toxic dystrophy of liver in rats. In: Nadykto
V. (eds). Modern Development Paths of Ag-
ricultural Production. Springer, Cham. doi:
10.1007/978-3-030-14918-5_67

Gryshchenko, V. A., Sysolyatin, S. V., & Gule-
vata, J. V. (2018). Phospholipid composi-
tion of blood plasma and internal organs
of rats with diclofenac-induced hepatitis.
Ukrainian Journal of Ecology, 8(3), 211-215.

Gryshchenko, V., Sysolyatin, S., & Midyk, S.
(2019). Fatty acids of lipids of blood serum
and liver of rats with tetracyclin-induced
hepatosis and at correction, 10(4), 520-
525. doi: 10.15421/021976

Gula, N. M., & Margitich, V. M. (2009). Zhyrni
kysloty ta yikh pokhidni pry patolohichnykh
stanakh [Fatty acids and their derivatives in
pathologic starts]. Kyiv: Naukova dumka.

Melnychuk, D. O., Gryshchenko, V. A., & Lytvynen-
ko, O. N. (2009). Patent UA, 86516. Vetery-
narna biologichno aktyvna dobavka liposo-
mal’'noi’ formy ta sposib reparatyvnoi’ terapii’
v gepatologii’ [Veterinary biologically active
additive of liposomal form and method of
reparative therapy in hepatology]. Ukrainian
Intellectual Property Institute, Kyiv.

Sang-Chul, K., & Xuemin, W. (2020). Features of
healing of severe alkaline burns only of the
cornea, only of the limbal zone, as well as

their combination in the experiment. Oph-
thalmology. EBC20190089. doi: 10.1042/
EBC20190089

Solis-Calero, C., Ortega-Castro, J., Frau, J.,, &
Mufioz, F. (2015). Nonenzymatic reactions
above phospholipid surfaces of biologi-
cal membranes: reactivity of phospholip-
ids and their oxidation derivatives. Oxi-
dative Medicine and Cellular Longevity,
319505:22. doi: 10.1155/2015/319505

Starr, M. L., Sparks, R. P., Arango, A. S., Hurst,
L. R, Zhao, Z., Lihan, M., ... & Fratti, R. A.
(2019). Outcomes and DNA analysis of ex
vivo expanded stem cell allograft for ocu-
lar surface reconstruction. Ophthalmology.
Journal of Biological Chemistry, 294, 3100-
3116. doi: 10.1074/jbc.RA118.006552

Tomchuk, V., Gryshchenko, V., Vlizlo, V., & En-
ciu, V. (2019). Corrective effect of milk
phospholipids in pathological conditions.
lasi Editura lon lonescu de la Brad.

Udut, V. V., Vengerovsky, A. ., & Dygai, A. M.
(2013). Effects of phospholipid hepatopro-
tectors on apoptosis during experimental
liver pathology induced by isoniazid and
paracetamol. Bulletin of Experimental Bi-
ology and Medicine, 154(5), 614-617. doi:
10.1007/s10517-013-2012-9

Vlizlo, V. V., Fedoruk, R. S., & Ratych, I. B. (2012).
Laboratorni metody doslidzhen u biolohiyi,
tvarynnytstvi ta veterynarniy medytsyni [Lab-
oratory methods of investigation in biology,
stock-breeding and veterinary]. Spolom, Lviv.

Yang, K. J.,, Son, J, Jung, S. Y., Yi, G., Yoo, J,,
Kim, D. K., & Koo, H. (2018). Compari-
son of prognostic value of Roper Hall and
Dua classification systems in acute ocular
burns. British Journal of Ophthalmology,
171(7), 133-143. doi: 10.1016/j.biomateri-
als.2018.04.038

Zhang, X., Yang, L., Liu, Y., Song, Z., Zhao, J.,
Chen, D., ... & Zhang, L. W. (2018). Liand
limbal stem cell transplantation: new pro-
gresses and challenges. Ophthalmology
and Applied Pharmacology, 348, 54-66. doi:
10.1016/j.taap.2018.04.016

Vol. 11, N2 4, 2020

Ukrainian Journal of Veterinary Sciences

ISSN 2663-967X | 59



O. B. Wynuk, A. ". Masypkesuy, P. P. bokomesko, T. /1. Casuyk, O. C. [TacHiyeHKo,
0. M. KpucmuHaAK

O. B. LLlynuk, A. " Masypkesud, P. P. bokomeoKo, T. /1. Casuyk, O. C. lNacHiyeHKo,

0. M. Kpucmutsk (2020). EPEKTUBHICTb 3ACTOCYBAHHA AMHIOTUYHOI OBO-

JIOHKU B 3AJIE}XHOCTI BI NPUYNHUN YLLIKOAXEHHA POTIBKM Y COBAK. Ukrainian

Journal of Veterinary Sciences, 11(4): 48—60, https.//doi.org/10.31548/ujvs2020.04.006

AHomauyisa. BucsimneHo pesynemamu 0ocnidxeHos Kepamumy 8 cobak pi3Hoi emionoaii 8
KAIHIYHUX 8UNadKax 3a G0MOMO20t0 8UMIPIOBAALHUX Npuaadie ma ei3yanbHUX memodis nicns
mpaHcnaaHmauii amHiomu4Hoi membpaHu. BoHa € 8HympiWHb0t0 3 MPbOX M70008UX 0O0/I0HOK,
Mpo30pa, aBACKYAAPHA, PO3BUBAEMbCA 3 (hemasnbHOi eKmooepmu | ckaadaemeca i3 wapy
enimenianbHUX KAIMUH, po3mMawo8aHux Ha OCHOBHIl MeMOpPaHi, i cnony4YHOMKAHUHHOI Cmpomu.
Ui pesynbmamu 0ocnidxeHb 0arome MOMAUBICMb aHAAI3y8amuU ma 8 nodanswomy sus4yamu
8/1/1U8 A/102€HHUX ME3EHXIMaAbHUX CMosbyposuX KAIMUH rid Yac mpaHcnaaHmayii amHiomuyHoi
0060/10HKU 30 pi3HUX OeheKmie OKa 3020710M, @ MAKOMC PORIBKU 3 8UPA3KAMU pi3HOT emiosnoeii.

Ceped namonoeili opaaHy 30py nposioHe micye 3alimaroms 3anasnbHi 30X80pHOBAHHA mMa
mpasmamuyHi TowWKoOxeHHs o4ell. 3a OaHUMU 8iMYU3HAHOI Aimepamypu, Ha 4aCMKY MPABM OKd
npunadae noHad 10% e cmpykmypi ecix namosoeili op2aHy 30py, 800HOYAC, OMiIKU CMAHOB/AAMb
8%. 3 ycix nowkKoOdxeHb oveli Ha Yacmky pozieku rpurnadae 0o 80%. OniKu, cApu4uHeHi pisHUMU
izudHUMU (mepmiyHUMU U padiayiliHumu) i ximiyHumu (nyeamu G Kucaomamu) pakmopamu,
3HAYHO PI3HAMbLCA MEeXaHI3MamMU MOWKOOMEHHA MKAHUH OKa, asne marome nodibHy KaiHidHy
KapmuHy, 3yMo8s1eHy 8 OCHOBHOMY MAMKICMIO MOWKOOHEHHH.

dizionoziyHa pezeHepayia nepedHbLo20 ernimenito pozieku 30ilicHEMbCA nocmiliHUM
PO3MHOMCEHHAM KambianbHux enemeHmis i ixHiM OugepeHyito8aHHAM 00 yeHmpy, CMpiMKoo
miepaujiero 8i0 nepudpepii 0o 30posoi oci. losHe 0HOBMAEHHA NepedHbo20 ernimennito 8i0bysaemocsa
enpodosx 5—7 0i6.

OcHoBHe 3a80aHHA 00CIOHEHHA — 0oBecCmuU egheKmusHiCmb 30CMOCY8AHHA AMHIOMUYHOI
060710HKU, WoObU B8KA3ysasn0 HA aKkMuei3auito npoyecie nposnigepauii, 3ynuHKy npouecie
arnonmosy MKAaHUH, 3MeHWeHHA aKMU8HOCMI 3araabHO20 NPOYECY, U0 MPUCKOPHOE enimenizayjio
i Hopmanisayito cmpomu poeieku, wo U 3ymMoesntoe HopmasbHe 8i0HOBAEHHA Mpo3opocmi be3
8aCKy1ApU3ayii ma MomMymHiHe.

Knrovoei cnoea: KniHivHi 8UNAOKU KepamoKOHOHKMuUBImy, cobaku pizHUX rnopio, me3eHXimarnsHi
cmoebyposi KAimuHU, MpaHcrAaHmMayis aMHiomu4yHoi 060/10HKU, CMAH pozieKu
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Abstract. Respiratory diseases of animals are a significant problem in veterinary
medicine. They cause a lot of economic damage to farms, consisting of decreasing
productivity and breeding qualities of animals and their deaths. The significant spread
of respiratory diseases in animals is caused by decreasing natural resistance due to
violation of the housing technology, as well as a high concentration of opportunistic
and pathogenic microflora in the indoor air.

The results of individual therapy in calves with nonspecific catarrhal
bronchopneumonia with the use of the drug Calfmin, which is based on compounds
of biogenic micro- and macroelements, and plant immunomodulators, are
presented. The clinical parameters of calves, namely, habitus, condition of hair,
skin, visible mucous membranes, superficial lymph nodes, body temperature,
number of respiratory movements, and heart contractions were studied during
bronchopneumonia and their changes under individual treatment of animals.

The indicators of protein metabolism in the blood serum of clinically healthy
and calves with nonspecific bronchopneumonia were also studied. The content
of total protein, albumin, a-, 8- and y-globulins was examined in the blood serum
of calves by nephelometric method using phosphate buffers. The dynamics of the
comparative analysis of total protein content and its fractions in the blood serum
between calves of separate experimental groups is shown. The results of studies
indicate a decrease in the body's natural resistance and suppression of immunity
in sick calves and the rapid recovery under the conditions of the application of
nanoaquachelate macronutrients in the form of the drug Calfmin in combination
with Echinacea.

Keywords: calves, nonspecific bronchopneumonia, clinical parameters, total
protein, albumins, globulins, natural resistance
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Introduction

Dairy farming in Ukraine has always
been, and is now, a traditional and domi-
nant branch of animal husbandry, which
is the main part of providing the pop-
ulation with food. However, prolonged
general economic instability and under-
funding of this livestock industry pro-
vokes a violation of animal husbandry
technology, which is often manifested
by unsatisfactory housing conditions,
insufficient provision of animals com-
plete feed rations, etc. (Chumachenko
et al., 2000; Ruda, 2000). As a result,
the natural resistance is significantly re-
duced in the cattle, which is manifested
by the low level of immunobiological
reactivity in calves (Ruda, 2000; Chu-
machenko et al., 2000; Griffin et al.,
2010). Such calves are usually prone to
diseases of various etiologies. The dis-
eases of the digestive tract (dyspepsia)
and respiratory (bronchopneumonia)
system are very often registered.

Respiratory diseases of animals are a
significant problem in veterinary medicine.
They cause a lot of economic damage to
farms, consisting of decreasing productiv-
ity and breeding qualities of animals and
their deaths (Demidchik, 2005; Antonen-
ko, 2007; Bliznetsova et al., 2008).

Diseases of the respiratory system are
widespread among animals of all species
and age groups but are more commonly
diagnosed in young, exhausted, and old
animals (Ruda, 2000; Kondrakhin et al.,
2012; Wolfger et al., 2015). In modern
economic conditions, respiratory diseas-
es of young animals are widespread in
Ukraine (Tatarchyk, 2007) and abroad
(Tuleva, 2007; Slupsky et al., 2009; Tro-
fimov et al., 2009; Basoglu et al., 2016),
and could be both in large high-tech farms
of industrial type or small farms (Chum-
achenko et al., 2000; Slupsky, 2009).

The significant spread of respira-
tory diseases of animals is caused by
decreasing the natural resistance due to
violation of the housing technology, as
well as a high concentration of opportu-
nistic and pathogenic microflora in the
indoor air (Tuleva, 2009; Basoglu et al.,
2016; Braun et al., 2018;).

Approximately 20-30% of calves
suffer from bronchopneumonia in
Ukraine every year. The disease mainly
occurs in winter and spring. Risk groups
are calves at the age from 2 weeks to
2-3 months (Tatarchyk, 2007; Griffin et
al., 2010; Kondrakhin et al., 2011).

In the etiology of nonspecific bron-
chopneumonia in calves in combination
with reduced resistance, immunologi-
cal reactivity of the newborn animals,
and the influence of adverse environ-
mental factors, the bacterial microflo-
ra of the upper respiratory tract plays
an important role, which under certain
conditions becomes pathogenic (Nich-
olas et al., 2008; Trofimov et al., 2009;
Basoglu et al., 2016).

In recent years, the incidence of
calves with bronchopneumonia has in-
creased due to a decrease in their body’s
natural resistance, suppression of im-
munity, and lack of scientifically sound
means and methods of prevention and
treatment of animals.

During bronchopneumonia in calves,
pathological processes develop not only
in the respiratory system but also in the
whole body, because all types of metab-
olism are impaired. This, in turn, leads
to the suppression of the functions of
all vital organs and systems in animals.
Therefore, to achieve the desired result,
it is important to take a comprehensive
approach when choosing drugs for the
treatment of patients with bronchopneu-
monia in calves (Tatarchyk, 2007; Wolf-
ger et al., 2015; Zitzmann et al., 2019;).
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The economic losses from broncho-
pneumonia consist of a significant per-
centage of calf deaths, a decrease in the
average daily weight gain (sick calves
have a lack of growth and develop-
ment), the cost of veterinary care, and
additional treatment for sick animals
(Dariusz et al., 2003; Jodi et al., 2020).

The most effective is a comprehen-
sive treatment of calves with broncho-
pneumonia, which should be aimed at
eliminating violations of the keeping
and feeding technology, increase the
natural resistance, and includes the si-
multaneous use of various therapies: an-
timicrobial, pathogenetic, symptomatic,
application of stimulants and vitamins.

That is why, nowadays, the develop-
ment and introduction into the practice
of veterinary medicine of new highly
effective and cost-effective schemes for
the prevention of nonspecific broncho-
pneumonia and treatment of calves with
this pathology are especially relevant.

The purpose of this work is to study
the metabolism of proteins and their
fractions in the blood serum of calves
with nonspecific bronchopneumonia
under individual therapy using nanoa-
quachelates of macronutrients in the
form of a drug Calfmin in combination
with Echinacea.

Materials and methods
of research

The research was conducted in the
farm “Podilskyi Gospodar 2004”, a vil-
lage of Velyka Medvedivka, Shepetivka
district, Khmelnytskyi region.

Four groups of black-spotted calves
aged 2 months were formed for the study:
one control (clinically healthy calves)
and three experimental (calves with non-
specific acute catarrhal bronchopneumo-
nia), seven animals in each group.

During the selection of calves into
groups, the results of clinical trials ob-
tained using the methods of examina-
tion, thermometry, percussion, and aus-
cultation were taken into account, and
the infectious nature of bronchopneu-
monia was excluded.

Sick calves of the 1% experimental
group were treated due to the treat-
ment regimen used in the farm (basic
treatment): calves were injected intra-
muscularly with a combined antibiotic
Combikel at a dose of 1 ml per 10 kg
of body weight, anti-inflammatory drug
Dexakelum at a dose of 1 ml per 100 kg
of body weight body, and hepatoprotec-
tor HEPAVI-kel at a dose of 1 ml per 10
kg of body weight.

Calves of the 2" experimental group
received basic treatment according to
the scheme used in the farm and, in
addition, they were given the immuno-
modulator N (D-8) with milk.

Calves of the 3™ experimental group
were treated using only nanoaquache-
lates of micronutrients in the form of the
drug Calfmin and plant immunomodu-
lator Echinacea. The drugs were used
dissolved in 1 liter of milk at a dose per
animal of 3.5 ml of Calfmin and 1.25 ml
of Echinacea, the frequency of applica-
tion — twice a day.

Monitoring of the clinical condition
in calves and the course of the disease
was carried out daily throughout the
treatment period, and biochemical ex-
aminations were performed on the 1%
day of the disease, and the 3™ and 7%
day of treatment.

Blood samples were taken from
the jugular vein in the morning before
feeding. The content of total protein
and its fractions was determined. The
results of the research were processed
statistically using the program named
Statistica.
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Results of the research
and their discussion

It is established that in the farm
“Podilskyi Gospodar 2004” of Khmel-
nytskyi region, the winter-spring out-
break of bronchopneumonia in calves
begins in February with the maximum
number of sick animals and their further
deaths in March and April. The results
of our research indicate that the farm
has susceptible to disease calves at the
age of 1-3 months, and our long-term
monitoring of the incidence of calves
with nonspecific acute catarrhal bron-
chopneumonia showed that on average
during 20062018 in this farm, nearly
23.1-24.7% of calves become sick and
nearly 7.2-9.4% of them died from this
pathology at age of 1-2 months and
3.4-6.3% — at age of 23 months.

During the research, we found that
the rate of survived 1-2 months old
calves with bronchopneumonia is up to
90.6%, which indicates the low efficien-
cy of treatment schemes. The number of
2-3 months old calves suffering from
bronchopneumonia after treatment ac-
cording to the scheme of the farm was
slightly higher and amounted to 93.2%.

The study of etiopathogenetic rela-
tionships under nonspecific acute ca-
tarrhal bronchopneumonia in calves
on the farm made it possible to identi-
fy several groups of etiological factors
that affect the body of calves of different
ages in different combinations.

The first group includes anthropo-
genic factors, disorders of biogeocenosis,
and adverse factors of fetal development.
They lead to the birth of malnourished
calves with weakened resistance, which
is confirmed by such criteria as the body
temperature immediately after birth. Thus,
the temperature of some calves was not
39.1-39.3 °C but reduced by 1-1.5 °C.

These calves showed bradycardia,
myopathy, and malnutrition. The sucking
reflex in many newborn calves was weak
with a delay. Most of these calves had
dyspepsia and often developed broncho-
pneumonia in some time after recovering
from dyspepsia. This indicates that the
diseases of young animals in the neonatal
period are associated with their anatomi-
cal and physiological characteristics.

According to our data, the prevalence
of diseases in newborn calves under the
scheme “dyspepsia — bronchopneumo-
nia” is due to the violation of the con-
ditions for keeping and feeding cows
of breeding stock under their different
physiological conditions. It is necessary
to highlight the insufficient feed base, vi-
olation of the diet structure, especially in
the dry season, insufficient feed quality
and deficiency of macro-, micronutri-
ents, and vitamins.Nonspecific catarrhal
bronchopneumonia occurs in calves on
the farm also due to a violation of the diet
structure and housing conditions of ani-
mals in the postnatal period. Among this
group of etiological factors, we distin-
guish the following: congestion, accumu-
lation of harmful gases, colds (cold, high
humidity). Analysis of the diet showed
that the feed base for 1.5-2 months old
calves does not provide the physiological
need for protein, vitamins, especially A,
C, as well as macro- and microelements,
especially iodine and calcium.

In a clinical study, sick calves showed
general weakness, loss of appetite, red-
ness of the conjunctiva and mucous mem-
branes of the nasal cavity, the appearance
of catarrhal discharge, and dry painful
cough. Respiration in animals was accel-
erated, difficult and shallow, abdominal
type (Table 1). Sick calves laid down most
of the time, when they were forced to get
up, there was an unconfident gait, muscle
tremor. The hair was disheveled, wet.
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1. Clinical parameters in calves with bronchopneumonia under individual
therapy M+ m, n=7)

.. Sick calves
Clinically healthy : - :
: 1% experimental | 2" experimental | 3™ experimental
Period calves (control . . .
group) group (basic group (basic group (Calfmin +
treatment) treatment + D-8) Echinacea)
Body temperature, °C
1% day 38.80+0.16 40.84 +0.21™ 4095 +0.21™ 40.87 +£0.23™
31 day 38.99 +0.06 39.50+0.17" 39.30+0.18 39.11 +£0.09
7" day 38.90 +0.07 39.01£0.12 38.94+0.09 38.87+0.10
Pulse rate, beats/min
1* day 78.14 £ 0.96 97.29 £ 1.14™ 96.14 £ 1.41"" 97.57+1.05™"
31 day 78.86 +£1.32 88.86 £ 1.13" 86.86 £ 1.43™ 85.29 +1.53™
7™ day 76.86 + 1.48 78.14 +£2.32 77.71 £1.88 76.14 £ 1.43
The number of respiratory movements per 1 min
1% day 29.43 +£0.60 46.57 £0.94™ 46.43 £1.34™ 46.71 £ 1.41™
3 day 28.43 +£0.75 37.29£1.51"" 3529+1.48" 3443 +£1.52"
7t day 28.14+0.47 29.57+1.19 29.29+£0.63 28.57+£0.57

Note: hereinafter * P <0.05, ** P <0.01, *** P <0.001 compared to clinically healthy calves.

On the 1% day of researches, the
body temperature in calves of all ex-
perimental groups was 40.84-40.95 °C,
which is significantly higher by 1.04—
1.15 °C (P < 0.001) compared with
clinically healthy animals. The num-
ber of heart contractions in calves with
bronchopneumonia was in the range
of 96-97 beats per minute, which is
also significantly higher than in clin-
ically healthy animals in 1.25 times
(P < 0.001). The conjunctiva and na-
sal mirror in sick calves had a cyanotic
shade, indicating a violation of hemo-
stasis in the small circulation. The num-
ber of respiratory movements in calves
of the experimental groups was in the
range of 46.4-46.7, which is 1.58 times
significantly higher (P < 0.001) than
in clinically healthy calves (Table 1).
The mixed-type shortness of breath, a
sharp, dry, intermittent, painful cough,
a discharge of catarrhal exudate from

nasal passages were also observed. Wet
rales were detected during auscultation
of the heart, which indicates a violation
of the elastic properties of the interal-
veolar septa due to the accumulation
of exudate in them. Also, muffled heart
sounds and weakening of the pulse
wave were noted during auscultation of
the heart. Chest percussion revealed a
focus of dullness in the apical and car-
diac parts of the lungs.

Our data on protein metabolism in
calves with bronchopneumonia indicate
the presence of hypoproteinemia under
this pathology.

Thus, the total protein content in the
blood serum of calves with broncho-
pneumonia in the experimental groups
is significantly lower by 12-13%
(P < 0.05) compared with clinically
healthy calves (Table 2). According to
our data, this is mainly due to proteins
of the albumin fraction.
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2. Indicators of protein metabolism in the blood serum of calves with
catarrhal bronchopneumonia under individual therapy (M = m, n =7)

.. Sick calves
: Clinically healthy . 2m experimental | 3™ experimental
Period calves (control 1% experimental perit P .
group) (basic treatment) group (basic treat- | group (Calfmm +
ment + D-8) Echinacea)
Total protein, g/L:
1% day 6543 +2.27 5837 £2.36% 56.93 £2.53* 57.93 £2.19%
34 day 62.35+2.39 59.56 +2.89 58.48 +2.80 60.68 +2.99
7" day 62.23+£4.33 60.13 £4.45 59.05+3.64 63.38 £4.60
Albumins, g/L:
1% day 27.57+2.12 21.60 £ 1.62* 20.30 £ 1.67* 19.79 + 1.68%**
34 day 25.59+1.45 2332+1.15 22.13+£1.66 22.12+1.43
7" day 26.55+2.44 24.54 +£2.08 23.36+3.05 26.07 £2.35
Globulins, g/L:
1% day 37.86+2.34 36.77 £3.15 36.63+£2.76 38.14+£2.22
37 day 36.76 £ 3.55 36.24 £4.05 36.35+3.33 38.56+3.98
7% day 35.68 £2.67 35.59+£2.78 35.69 £2.45 3731+3.74
a-Globulins, g/L:
1% day 7.87+1.12 8.70 £ 1.11 9.47+2.23 8.83+£243
37 day 8.15+£1.78 8.17+£2.45 8.35+1.76 849 £1.55
7™ day 8.05+1.56 7.63 +1.54 7.85+1.76 8.04+1.83
B-Globulins, g/L:
1% day 741+1.34 11.59 + 1.45% 11.11 £ 1.95*% 10.89 £2.55%
34 day 8.07+1.67 10.44 +2.04 923+1.82 991 +1.44
7" day 8.82+£1.87 8.95+£2.65 827+1.55 8.24 +£2.56
v-Globulins, g/L:
1% day 20.61 £2.91 12.33 £2.22 1143+ 1.11 1225+ 2.16
3 day 19.48 +1.44 13.84+3.34 12.08 £2.05 13.08 +3.33
7" day 19.21 £1.86 14.62 +2.64 12.74 +1.77 1530+ 1.17

Note: similar to Table 1.

The results of studies have shown
that at the beginning of the treatment
(1st day) the albumin content in the
blood serum was 22-28%, which is sig-
nificantly lower (P < 0.05) compared to
clinically healthy animals.

The indicators of the globulin con-
tent in the blood serum of calves of all
experimental groups at the beginning of

the treatment did not differ significantly
from those in clinically healthy animals.
However, the albumin/globulin ratio
was in the range of 0.51-0.59 in calves
of the experimental groups, while in
clinically healthy animals — 0.73—-0.84.
It should be noted that the content
of individual globulin fractions in the
blood serum of calves with broncho-
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pneumonia differs from their content
in the blood serum of clinically healthy
calves. Thus, in the blood serum of
calves with bronchopneumonia at the
beginning of the treatment, there was
a pronounced tendency to increase the
content of a- and B-globulins and a
significant decrease in the content of
v-globulins by 40-44% (P < 0.05) com-
pared with clinically healthy calves.

Our treatment of calves helped to
improve the metabolism of proteins in
their organism.

Thus, on the 3™ day of our research,
the albumin content in the blood se-
rum of sick calves of the experimental
groups was 22-23.3 g/L, but this figure
did not reach the values of clinically
healthy calves (25.59 + 1.45). That is,
during this period of the treatment in
calves with bronchopneumonia, there
was already a pronounced tendency to
increase the globulin content in their
blood and the gradual approximation of
this indicator to the values of clinically
healthy calves (Table 2).

The total content of globulins in
the blood serum of calves with bron-
chopneumonia on the 3™ day of the
treatment, as at the beginning, was at
the level of clinically healthy calves.
However, the albumin to globulin ratio
in these animals on the 3™ day of the
research was in the range of 0.57-0.61,
while in clinically healthy calves —0.70.
That is, on the 3™ day of the treatment,
well-pronounced dysproteinemia was
still observed in the body of sick calves.

Analyzing the content of individual
globulin fractions in the blood of calves
of the experimental groups, it should
be noted that on the 3™ day of the treat-
ment of calves with bronchopneumonia
compared with the 1% day, the content of
a- and B-globulins tended to decrease,
while y-globulins — to increase. In rela-

tion to clinically healthy calves, the con-
tent of a-globulins in the blood serum
of calves with bronchopneumonia of
all experimental groups during this pe-
riod was at the same level, B-globulins
— had a slight tendency to increase, and
v-globulins — significantly decreased in
calves of the 1% experimental group by
28% (P < 0.05), the 2™ — by 36% (P <
0.05), and the 3" — by 33% (P < 0.05).

On the 7™ day of the therapy, the con-
tent of total protein in the blood serum
of calves of the experimental groups
had a pronounced tendency to increase
compared to the 1% day in animals of
all groups. At the same time, the con-
tent of total protein in the blood serum
of calves of the 3" experimental group,
for the treatment of which was used the
drug Calfmin in combination with Echi-
nacea, on the 7" day of the experiment
did not differ from that in clinically
healthy calves. During this period, the
albumin content in the blood serum of
calves of the experimental groups was
within the range of clinically healthy
calves, and compared with the 1% day it
increased significantly: in calves of the
1 group — by 14% (P < 0.05), the 2™
— by 15% (P < 0.05), and the 3 — by
32% (P <0.01). As a result, the albumin
to globulins ratio significantly increased
in calves of the 1% group to 0.69, the
2 —0.65, the 3 — 0.70. In the blood
serum of clinically healthy calves, the
albumin/globulin ratio at this time was
0.74. The content of individual globulin
fractions in the blood serum of calves of
the experimental groups on the 7% day
of the experiment was characterized by
the normalization of a- and B-globulins.
At the same time, it should be noted that
the blood serum protein content of the
v-globulin fraction in calves of all ex-
perimental groups decreased compared
with clinically healthy calves.
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Conclusions and future
perspectives

It is known that the state of hypoxia
under bronchopneumonia causes chang-
es not only in the lungs but also in other
organs. Thus, a significant decrease in
the total protein content in the blood se-
rum of calves with nonspecific catarrhal
bronchopneumonia is apparently due
to pathological changes in the liver and
other organs due to hypoxia. According
to Usha (2018), in calves with bron-
chopneumonia due to impaired gas ex-
change and the development of hypox-
ia, there are deep Structural disorders
of the liver, changes in the structure of
hepatocytes, they undergo degenera-
tion, the necrosis occurs. These changes
start from the center of the hepatocyte
and spread to the periphery. In addition,
the liver cells that are furthest from the
vessels that supply them do not receive
enough oxygen and other nutrients. This
causes their degeneration and necrosis.
Changes in the structure of separate liv-
er cells lead to changes in the whole or-
gan and disruption of its physiological
functions. Therefore, the protein-form-
ing function of the liver is disrupted, the
albumin content decreases by 1.5 times
(P <0.05) in the blood serum against the
background of an increase in the glob-
ulin content, which leads to a decrease
in albumin/globulin ratio in 1.5 times
(P < 0.001), that is, to the manifesta-
tion of dysproteinemia. According to
the research of Usha and other authors
(Usha et al., 2018), in the blood serum
of calves with catarrhal bronchopneu-
monia, there is a tendency to decrease
the content of a- and B-globulins, while
the content of y-globulins on the con-
trary — tends to increase. According to
our data, at the beginning of the disease
in the blood serum of calves with bron-

chopneumonia, the content of a-globu-
lin fraction significantly increases, the
protein content of B-globulin fraction
is less pronounced, and the content of
v-globulin fraction decreases, which is
consistent with other studies.

The total duration of the treatment
of calves of the 3™ experimental group,
which was treated with the drug Calfmin
in combination with Echinacea, aver-
aged 7-8 days. The treatment period of
calves of the 1% experimental group last-
ed more than 12 days, which implies a
high probability of transition of the dis-
ease to a chronic form. It should be noted
that during the treatment of calves of the
1 experimental group, one animal died.

Our results indicate a significantly
higher therapeutic efficacy of the treat-
ment of calves with catarrhal broncho-
pneumonia using nanoaquachelates of
microlements in the form of Calfmin in
combination with Echinacea, compared
with the treatment of calves including
the combined antibiotic Combikel, an-
ti-inflammatory drug Dexakelum, and
hepatorotector HEPAVI-kel.

The research results provide for the
continuation of scientific experiments
to study the effect of nanoaquachelates
of microelements in combination with
Echinacea on other indicators of the
blood of calves with bronchopneumonia.
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AHomayia. PecnipamopHi xeopobu meapuH € 3Ha4YHOK NPobaemoro semepuHapHoi meou-
YUHU. BoHU 30800r0mb 3HA4YHUX eKOHOMIYHUX 36UMKig 20crnodapcmeam, Wo CKAaodaromsca 3i
3HUXEeHHA MPOOYyKMUBHUX ma raeMiHHUX akocmeli meapuH i ixHboi 3aeubeni. 3Ha4yHe mowu-
PEeHHA pecnipamopHuUx Xxeopob MeapuH 3ymosneHe 3HUMHEHHAM MPUpoOHOi peaucmeHmHocmi
iXHb020 Op2aHi3My BHACNIOOK MOPYWEHHA MEXHOAO02Ii yMPUMAHHSA, O MAKOH BUCOKOK KOHUEH-
mpauyieto ymo8Ho-namozeHHoI i namoz2eHHoI Mikpoghaopu e nosimpi npumiwjeHo.

MpedcmasneHi pe3ynbmamu iHOUgiIOyasneHOI mepanii Xxeopux Ha HecrneyugiyHy KamapassHy
6POHXOMHEBMOHIO Mmenam 3a 3acmocy8aHH:A im npenapamy KanbgmiH, wjo cmeopeHuli Ha OCHO8I
crosnyK biozeHHUX MiKpO- | MaKpoesnemeHmie ma pocauHHUX iMyHOMOOYAamopis. [ocnioxeHi Kni-
HiYHI MOKA3HUKU menam, a came, 2abimyc, cmaH 80/10CAHO20 MOKPUBY, WKipU, BUOUMUX C/IU308UX
0060/10HOK, 108EPXHEBUX MIMPAMUYHUX 8Y3/1i8, memrepamypa mina, KinbKicme OuxanbHUX pyxie
ma cKopoYeHsb cepys 3a 6POHXOMHe8MOHIi ma ixHi 3MiHU 3a iHOuBIdyanbHOI mepanii MeapuH.

JocnidxceHi nokasHUKU obmiHy binkie y cuposamui Kpo8i KaiHiYHO 300p08uUX | X8OpUX HA
HecrneyugiyHy 6pOHXOMHEBMOHI0 meaam. Bmicm 3azanbHoz2o 6inky, anbbymiHis, a-, 8- i y-ano-
byniHie 00cnioHcysanu 8 cuposamui Kposi meaam HegeaoMmempuyHUM MemoooM i3 8UKOPUC-
maHHAM ocghamHux bygepis. MOKa3aHO OUHAMIKY MOPIBHANLHO20 AHAAI3Y 8micmy 3020/b-
Hoeo binka ma (io2o hpakyili y cuposamuyi Kposi Mix menamamu oKpemux 00CAiOHUX 2pyn.
Pesynsmamu 0ocnidxeHb 8Ka3yoMb HA 3HUMEHHA NPUPOOHOT pe3ucmeHmMHocmi opaaHiamy i
MpuzHiYeHHA iMyHimemy y xeopux menam ma wWeuodKe 8i0HOB/AEeHHA YUX MOKA3HUKI8 30 ymos
30CMOCYB8AHHA MBAPUHAM HAOHOAK8axesamie MikpoesemeHmias y popmi npenapamy KanbpmiH
Y KOMrineKci 3 exiHayeeto.

Knrouoei cnoea: menama, HecneyugiyHa 6POHXOMHEBMOHIf, KAiHiYHi MOKA3HUKU, 6inoK 3a-
2aneHul, anbbymiHu, en06yniHu, NPUPOOHA pe3ucmeHmMHicmeo
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Abstract. Research and development of means for effective prevention and
treatment of diseases in animals are one of the priorities for modern veterinary science.
Means based on the transfer factor are quite promising to solve these problems. One of
the stages of obtaining a qualitative transfer factor specific to a particular disease is the
sensitization of the body of donor animals. The purpose of this work was to investigate the
blood biochemical parameters of donor cows after sensitization according to different
schemes. The experiments were performed on cows of the Ukrainian black-spotted
dairy breed, aged 4-5 years. Sensitization of pregnant cows was performed 1-1.5
months before calving with a concentrated formol-alum vaccine against salmonellosis
of calves manufactured by the Kherson Biofactory. The vaccine was administered to the
animals of the first experimental group one month before calving, one-time in a dose
of 10 ml. Animals of the second experimental group 1.5 months before calving were
two-time vaccine administered with an interval between injections of 10 days in doses
of 10 and 15 ml. Studies have shown that in donor cows, which were two-time vaccine
administered, there was an increase in hemoglobin content by 13% (P<0.05). There
was also a decrease in glucose and creatinine content by 13-28% (P<0.05-0.01) in
the blood serum of pregnant cows, which did not depend on the sensitization scheme,
and a tendency to a decrease in total protein content. Regardless of the sensitization
scheme of cows, an increase in serum aminotransferase activity was observed by 1.3—
1.5 times (P<0.05-0.001), and if alanine aminotransferase activity increased mainly
with a single injection of the vaccine, then aspartate aminotransferase activity was
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more intensively increased after a two-time vaccine administration. There was a slight
decrease in calcium (by 5-9%) and phosphorus (by 2—3%) content and an increase in
potassium content (by 2—5%) in the blood serum of pregnant cows two weeks after
vaccine administration regardless of the sensitization scheme.

Keywords: transfer factor, sensitization, cows, blood

Introduction

Research and development of means
for effective prevention and treatment
of diseases in animals are one of the
priorities for modern veterinary science.
Given the low effectiveness of existing
means of specific prevention of most in-
fectious diseases of animals, in particu-
lar salmonellosis, the use of drugs based
on transfer factor is relevant.

Analysis of recent researches
and publications

The term “transfer factor” was pro-
posed by H. Lawrence, who for the first
time in 1955 established the possibility of
transferring delayed-type hypersensitivity
to tuberculin and streptococcal M-anti-
gen in almost healthy people using donor
blood lysate, sensitized to these substanc-
es (Lawrence, 1955). Transfer factors
are essentially small immune messenger
molecules that are produced in all higher
organisms (Sell et al., 1996). Transmis-
sion factors were originally described
as immune molecules that are derived
from blood or spleen cells and cause de-
layed-type hypersensitivity and lympho-
kine synthesis, as well as antigen binding.
They have a molecular weight of approx-
imately 5,000 Daltons and consist exclu-
sively of amino acids (Kirkpatrick, 1993).

The immune system helps in recog-
nizing, fighting, remembering invading
pathogens. Each pathogen can bring out
a transfer factor, at least one transfer

factor is created for every piece of the
pathogen that the immune system faces.
Transfer factors influence the activities
of various immune components and
also regulate cytokines. The time taken
for complete development of immature
immune response/delayed hypersensi-
tivity is 10-14 days, but transfer factor
induces an immune response within
24 hours (Krishnaveni, 2013). Trans-
fer factor have many therapeutic and
prophylactic applications, especially in
diseases where cell-mediated immunity
plays a major role (Garcia-Hernandez et
al., 2014). Transfer factor has been used
as a therapeutic agent in the treatment
of viral, parasitic, fungal, and some
bacterial infections, as well as immuno-
deficiencies, neoplasias, allergies, and
autoimmune diseases (Lara et al., 2010;
Viza et al., 2013). The main advantages
of transfer factor application are effica-
cy for treating and also for preventing
infections, low manufacturing cost, and
absence of toxicity (Viza et al., 2013).
One of the stages of obtaining a qual-
itative transfer factor specific to a par-
ticular disease is the sensitization of the
body of donor animals. The choice of
donors is carried out taking into account
the specific purpose of transfer factor
application. Donors can be different spe-
cies of animals with physiological matu-
rity of the immune system (Fudenberg
& Pizza, 1994). If the drug is prepared
to prevent disease in a particular farm, it
is important that the donor animals were
also from this farm, herds (Petrov et al.,
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1994). As an antigen to sensitize donors,
standard vaccines or inactivated strains
of the pathogen (viruses, bacteria, proto-
zoa, fungi, bacterial toxins) are used. Af-
ter immunization, the donor must have a
high degree of sensitization of the body,
which is determined by the skin reaction
to the antigen to which the hypersensi-
tivity is transferred (Galbraith & Fuden-
berg, 1985). The material for the prepa-
ration of transfer factor is lymphocytes
obtained from lymph nodes, spleen, tho-
racic lymphatic duct, peripheral blood,
and colostrum of sensitized donors (Roz-
zo & Kirkpatrick, 1992).

The purpose of the study was to in-
vestigate the blood biochemical param-
eters in transfer factor donor cows de-
pending on the scheme of sensitization
of their body.

Materials and methods
of research

Ukrainian black-spotted dairy breed
aged 4-5 years (second or third lacta-
tion) were used as donor animals to ob-
tain the transfer factor. For the experi-
ment, 2 groups of analogous animals
were selected (10 cows per group). Sen-
sitization of pregnant cows was carried
out 1-1.5 months before calving with
a concentrated formol-alum vaccine
against salmonellosis (paratyphoid) of
calves manufactured by the Kherson
Biofactory (suspension of a formalin-in-
activated culture of Salmonella dublin
strain 373 (4 x 107 CFU/ml). The vac-
cine was administered to the animals of
the first experimental group one month
before calving, once in a dose of 10
ml. Animals of the second experimen-
tal group in 1.5 months before calving
were immunized twice with an interval
between injections of10 days in doses of
10 and 15 ml

Blood samples (5 animals from each
group) were taken from the jugular vein
before and two weeks after the vaccine
administration. The hemoglobin content
was determined in the whole blood, while
the activity of aspartate and alanine ami-
notransferases, total protein, glucose, cre-
atinine, calcium, phosphorus, potassium,
and sodium content — in blood serum.

The hemoglobin content in the
whole blood was determined by the he-
moglobin cyanide method — by its in-
teraction with potassium ferricyanide,
where it is oxidized to methemoglobin,
which forms with acetone cyanohydrin
colored hemiglobincyanide, the intensi-
ty of which is proportional to the con-
tent of hemoglobin.

Determination of aminotransferase
activity (alanine aminotransferase and as-
partate aminotransferase) was performed
by the Reitman-Frankel method. The
principle of the method is based on the
fact that as a result of reamination, which
takes place under the action of alanine
aminotransferase and aspartate amino-
transferase, oxalacetic acid and pyruvic
acids are formed, which when 2.4-dinitro-
phenylhydrazine is added form alkaline
hydrazones with an absorption maximum
at wavelengths of 500-560 nm.

Determination of total protein con-
tent was performed by the Lowry meth-
od. The method combines a reaction
of copper ions with the peptide bonds
under alkaline conditions and a Folin—
Ciocalteu reaction. The Folin-Ciocalteu
reagent interacts with the cuprous ions
and the side chains of tyrosine, trypto-
phan, and cysteine to produce a blue-
green color that can be detected be-
tween 650 nm and 750 nm. The protein
detection range is 5—100 pg.

Glucose content was determined by
the glucose oxidase method. The prin-
ciple of the method is that the oxidation
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of glucose by glucose oxidase produces
hydrogen peroxide. Hydrogen peroxide
in the presence of peroxidase oxidizes
O-dianisidine, turning it into a com-
pound colored blue. The color intensi-
ty is determined photometrically at a
wavelength of 530 nm.

Determination of serum creatinine
was performed by the Jaffe’s color reac-
tion (Popper method), where creatinine
produces quantitatively an orange color
with picric acid in an alkaline medium.
The intensity of the color is proportional
to the concentration of creatinine.

Determination of total serum cal-
cium was performed with arsenazo III
complexone. Arsenazo III is a metal
complex from the group of diazo com-
plexes that have different affinities with
different metal ions. When mixing a
solution of arsenazo IIl and serum, a
calcium complex with arsenazo III is
formed, which is characterized by ab-
sorption with a maximum of 650-670
nm. The absorption intensity is directly
proportional to the calcium concentra-
tion in the range of 0.5-3.5 mmol/L.

Determination of inorganic phos-
phorus in blood serum was performed
by reduction of phosphomolybdic acid.
The principle of the method is based on
the fact that after precipitation of pro-
teins in the centrifuge remains inorganic
phosphorus, which with molybdic acid
forms phosphomolybdic acid. The lat-
ter is reduced by eiconogen to the blue
phosphomolybdenum complex. The
intensity of the color is directly propor-
tional to the concentration of inorganic
phosphorus in the serum.

Serum potassium concentration was
determined by the turbidimetric method
without deproteinization. The principle
of the method is that the interaction of
potassium with tetraphenylborate ions
in an alkaline medium forms a stable

suspension. The turbidity of the sus-
pension, measured at a wavelength of
578 nm, is proportional to the concen-
tration of potassium ions in the serum.

The obtained results were processed
statistically. The arithmetic mean (M)
and the arithmetic mean error (m) were
calculated (Vlizlo et al., 2012). The
probability of differences was evaluat-
ed by the probability coefficient of the
Student’s table (P) and the difference
between the indicators was considered
probable at P < 0.05.

Results of the research and their
discussion

It is known that the sensitization of a
living organism is accompanied by a re-
structuring of metabolism with a reori-
entation towards the protective systems.
The conducted researches have shown a
significant difference in the blood bio-
chemical parameters in animals under
different sensitization scheme (Table 1).
However, it should be noted that despite
the significant difference in the content
of individual metabolites in the blood,
the indicators did not exceed the norm,
taking into account the physiological
condition of pregnant cows.

Regardless of the sensitization
scheme, there was a decrease in the in-
tensity of protein metabolism in preg-
nant cows, resulting from a decrease in
total serum protein by 2-3% and creati-
nine content by 13-19% (P<0.05-0.01)
in two weeks after vaccine administra-
tion. And the simultaneous increase in
the urea content in the blood serum of
animals by 9—13% (although within the
trend) indicates an increase in protein
catabolism in the body of these animals.

The hemoglobin content in preg-
nant cows increased by 13% (P<0.05)
in two weeks after re-administration
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1. Blood biochemical parameters in pregnant cows under the different scheme
of sensitization (M = m, n =5)

Parameter
Period Total Hemoglobin, | Glucose, | Creatinine, Urea,
protein, g/L mmol/L umol/L mmol/L

One-time vaccine administration
Before sensitization 80.7+1.0 91.5+2.6 29+0.1 | 106.0+54 | 6.0+04
14 days after 786+44 | 93.0+7.8 |2.0+02%| 92.0+4.7% | 6.5+0.2
sensitization

Two-time vaccine administration
Before sensitization 80.6+1.7 91.0+19 24+0.1 | 1065+4.0 | 6.1+03
14 days after the
second vaccine 79.8+1.6 | 102.0+3.6% | 20+ 0.1* | 86.5£4.7** | 6.9+04
administration

Note: The difference is significant at * P<0.05; ** P<0.01.

of the vaccine in comparison with the
basal level. In contrast, a one-time vac-
cine administration did not significant-
ly affect the hemoglobin content in the
blood of animals.

Studies have shown that, regardless
of the sensitization scheme, in two weeks
after administration of the vaccine to
pregnant cows, the blood glucose content

120
100 ok
80
60
40 i * 3
2 | l
, & =
Before 14 days after
sensitization

One-time vaccine administration

® Alanine aminotranspherase

was significantly reduced. Thus, in ani-
mals that were administered the vaccine
once, the glucose content in the blood
serum was reduced by 28% (P<0.01),
while in pregnant cows that were vacci-
nated twice — by 17% (P<0.05).

The results of studies of transami-
nase activity in the blood serum of preg-
nant cows are shown in Figure 1. It was

kk

| -
Before 14 days after

sensitization

Two-time vaccine administration

Aspartate aminotranspherase

Fig. 1. The aminotransferase activity in the blood serum of cows under
different sensitization scheme, units/L (M = m, n =5)
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2. The content of macroelements in the blood serum of pregnant cows
under different sensitization scheme (M £ m, n =5)

Parameter
Period Calcium, Phosphorus, Potassium, Sodium,
mmol/L mmol/L mmol/L mmol/L
One-time vaccine administration
Before sensitization 2.14+0.06 2.03+0.03 4.05+0.13 141 +£1.29
14 days after 1944011 | 1994006 | 425+0.13 | 1424183
sensitization
Two-time vaccine administration
Before sensitization 2.15+0.04 1.94 +£0.04 4.03 +0.06 141+1.29
14 days after the second | o5, 004 | 1894007 | 413+005 | 140+0.82
vaccine administration

found that the activity of alanine ami-
notransferase and aspartate aminotrans-
ferase increased by 34-47% (P<0.05—
0.001) comparing with the basal level in
two weeks after sensitization depending
on the vaccine administration scheme.

It should be noted that if in two weeks
after one-time vaccine administration in
animals, the activity of alanine aminotrans-
ferase increased more (by 46.5%; P<0.001)
than aspartate aminotransferase (by 33.6%;
P<0.05), then in animals which were ad-
ministered vaccine twice — on the contrary,
the activity of aspartate aminotransferase
increased more intensively.

According to the data from Table 2,
the content of individual macroelements
in the blood serum of pregnant cows un-
der different sensitization schemes did
not change significantly. It is only nec-
essary to note the insignificant decrease
in the content of calcium (by 5-9%) and
phosphorus (by 2-3%) and increase in
the content of potassium (by 2-5%) in
the blood serum of pregnant cows in
two weeks after vaccine administration
regardless of the sensitization scheme.

The property of most vaccines to
show a suppressive effect is known, as
evidenced by changes in the immuno-
logical and biochemical parameters of

animals (Chen et al., 2012). Our results
have shown that regardless of the sen-
sitization scheme, there was a signifi-
cant decrease in glucose and creatinine
content in the blood serum of pregnant
cows by 13-28% (P<0.05-0.01), a sig-
nificant increase in activity of alanine
aminotransferase and aspartate amino-
transferase (by 34-47%; P<0.05-0.001)
and a tendency to reduce the total pro-
tein content, which indicates a violation
of metabolism in animals.

Conclusions and future
perspectives

Thus, the sensitization of animals is
accompanied by changes in metabolism
that depend on the scheme of vaccine
administration. An increase in the level
of destructive processes in the body of
pregnant cows after sensitization, ac-
companied by a decrease in the inten-
sity of protein metabolism and blood
glucose, an increase in the content of
end products of its metabolism (urea),
which may indicate an intensification
of protein catabolism. However, the
content of individual macro elements in
the blood of pregnant cows after sensiti-
zation did not change significantly. The
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suppressive effect of two-time adminis-
tration of vaccine against salmonello-
sis of calves did not differ significantly,
and in some cases was less pronounced
than under one-time vaccine adminis-
tration to pregnant cows.
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AHomayis. [JocnioxceHHa ma po3pobaeHHsA 3acobie 0414 echekmusHoi npoginakmuku i me-
panii 3axe0pto8aHbL Yy MeapuH € 0OHUM i3 NpiopumemHuUx HanpAamie cy4acHoi eemepuHapHoI Ha-
YKU. 3acobu Ha ocHosi mpaHcgep-hakmopa € 0ocuMs NepCcrekKmMuUeHUMU 0415 8UPIWEHHA Yux
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npobaem. OOHUM 3 emanie OMPUMAHHA AKICHO20 MpaHcgep-pakmopa cneyugiyHo2o w000
M1eeH020 3aX80PIOBAHHA € CeHcubinizayia opaaHiamy meapuH-0oHopis. Memoto daHoi pobomu
6y10 00CnioHeHHa bioxXiMiYHUX MOKA3HUKI8 Kposi Kopie-0oHOpI8 nicas nposedeHHs ceHcubiniza-
yii 3a pisHUMU cxemamu. Y 0ocnidax suKopucmosysasu Kopie yKpaiHCbKoi YopHO-pA6oi Mosoy-
Hoi nopodu, sikom 4-5 pokie. CeHcubinizauyito minbHUX Kopie 30ilicHtosanu 3a 1-1,5 micaui 0o
omeseHHA KOHUEHMpPOBAHOK (hOPMOsI-201YHEBO BAKYUHOK MPOMuU CanbMOHEeNb03y meanam
8U20moesseHor XepcoHcbKow bioghabpukoto. TeapuHam | 00cniOHOI 2pynu 8aKyuUHy 8800UU 34
micAayb 00 omeneHHs, 00HOpPa3080 8 003i 10 ma. TeapuHam Il docnidHoi epynu 3a 1,5 micayi
00 omesneHHA 8800UMU B8AKYUHY 080paA3080 3 iHMepP8asnom mixc iH’ekyiamu 10 0i6 y dozax 10
ma 15 mn. MposedeHi 0ocnidreHHA NoKaA3aau, Wo 8 Kopis-00HOpi8, AKUM 8AKUUHY 8800UAU
080pas080, 8iomidanu 3pocmaHHA emicmy 2emoenobiHy Ha 13% (P < 0,05). Takox« ecmaHoese-
HO 3HUXEHHA emicmy 2/0K03U ma KpeamuHiHy Ha 13-28% (P < 0,05-0,01) y cuposamyi Kposi
MinbHUX Kopigs, W0 He 3a7aexano 8i0 cxemu ceHcubinizayil, ma meHoeHyito Wodo 3HUMEeHHs
emicmy 3a2a16H020 binKka. He3aneucHo 8i0 cxemu ceHcubinizayii Kopie, cnocmepieanu nideu-
WeHHA aKkmusHocmi amiHompaHcgepas y cuposamuyi Kposi 8 1,3-1,5 pasa (P < 0,05-0,001),
MpuUYOoMy AKW0 30 00HOPA308020 B88EOEHHA BAKYUHU MNEpesa}cHo 3pocmasnad aKkmueHicms ana-
HiHamiHompaHcgepasu, mo 3a 080pa308020 — AKMUBHICMb acrapmamamiHompaHcgepasu.
BcmaHoeseHo He3Ha4He 3HUXeHHa emicmy Kanbyito (Ha 5-9%) ma ®ocgopy (Ha 2—3%) i 36inb-
weHHA emicmy Kanito (Ha 2-5%) y cuposamui Kposi minbHUX Kopie Yepes 08a MuxcHi nicsa ege-
O0eHHA 8AKYUHU HE3a1e#(HO 8i0 cxemu ceHcubinizayii.
Knrouoei cnosa: mpaHcgep-pakmop, ceHcubinizayis, Koposu, Kpos

78 | ISSN 2663-967X YKpaiHCbK1IN 4aconmnc BeTepMHapPHNX HayK Vol. 11, N2 4, 2020



ornan

UDC 619:637.513.1 ,18-19” (477-25) https://doi.org/10.31548/ujvs2020.04.008

ESTABLISHMENT AND ORGANIZATION
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AHomauyis. Information on the formation of veterinary and sanitary supervision in Kyiv
since the end of the 19th century is given. By 1888, there were 17 small private abattoirs
in Kyiv, scattered throughout the city. The abattoirs were located in yards and dirty barns,
where cattle were primitively slaughtered and no importance was attached to veterinary
and sanitary supervision. These abattoirs caused great dissatisfaction among the urban
population and the Kyiv City Duma decided to close the existing abattoirs and open city
abattoirs, i.e. to form a regulated institution that would adhere to highly humane tasks,
the responsibility for which is assigned on veterinarians.

To clarify the issues of veterinary and sanitary supervision at city abattoirs in 1899, a
special subcommittee was appointed, the chairman of which was elected a member of
the Sanitary Commission A. K. Stolpchevskyi. The subcommittee was set a task to develop
instructions for veterinarians responsible for the veterinary and sanitary situation at Kyiv
city abattoirs, which was carried out by the Sanitary Commission. It was only in 1899 that
purely veterinary supervision was separated from sanitary supervision. For the proper
organization of veterinary and sanitary supervision in 1909, mandatory resolutions were
introduced, which included the rules of arrangement and maintenance of abattoirs. These
resolutions introduced a uniform procedure in the abattoir business.

In 1900, the city veterinarian M. K. Kobylyanskyi proposed to expand the veterinary
staff in Kyiv and introduce mandatory resolutions on the keeping of farms and dairy cattle.
For the first time, in 1901, according to the resolution of the Kyiv Governor, a koumiss and
kefir establishment began to function in the village of Pushcha Vodytsia, which was under
the subordination of veterinary and sanitary supervision. However, the resolution on
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the supervision of cowsheds, dairy farms, koumiss establishments, and individual farms
engaged in the sale of milk and dairy products in Kyiv was issued only in 1916.
Karouoesi cnoea: city abattoirs, veterinary and sanitary condition, abattoir business,

control and trichinosis station, dairy business

Introduction

Currently, the state veterinary and
sanitary supervision and control over the
activities of economic entities for the
slaughter of animals, processing, storage,
transportation, and sale of products of an-
imal origin (raw materials, food raw ma-
terials, by-products, including food) are
carried out in accordance with the laws of
Ukraine “On the liability of enterprises,
institutions and organizations for viola-
tions of the legislation on veterinary med-
icine”, “On the quality and safety of food
and food raw materials”, “On withdrawal
from circulation, processing, utilization,
destruction or further use of low-quality
and dangerous products”, rules, instruc-
tions, orders, and directives of the De-
partment of Food Safety and Veterinary
Medicine of Ukraine, other regulations.
According to the legislation of Ukraine,
the state veterinary and sanitary supervi-
sion and control are carried out by the au-
thorities of public administration, namely:
the Department of Food Safety and Vet-
erinary Medicine, and its territorial bod-
ies — the Department of State Food and
Consumer Services in the city of Kyiv,
cities of regional importance, districts
and specially appointed veterinarians who
have the powers of the State Food and
Consumer Services of Ukraine. Veteri-
nary and sanitary control is also carried
out by specialists of veterinary medicine
of the economic entities under the direct
supervision of official veterinarians. Vet-
erinary measures and veterinary expertise
in the procurement and slaughter of ani-

mals, trade in meat, meat products, milk,
dairy products, etc., as well as supervision
over the sanitary condition of trade plac-
es in the markets, are under the responsi-
bility of veterinary specialists. Under the
Soviet Union, the activities of veterinary
specialists were regulated by Veterinary
legislation, which included the Veteri-
nary Statute and other legislative acts. In
independent Ukraine, in 1999, the State
Department of Veterinary Medicine of the
Ministry of Agriculture of Ukraine issued
“Legislation of Ukraine on veterinary
medicine” (Dostoievskyi, 1999). This law
includes the general, legal, organization-
al, and financial foundations of veterinary
medicine. It regulates activities in the field
of veterinary medicine in accordance with
international requirements, recognizes the
legal status of veterinary medicine struc-
tures, establishes the necessary veterinary
and sanitary requirements and the basics
of veterinary control.

Results of the research
and their discussion

Until 1885, there was a Sanitary
Commission in Kyiv, which consisted of
medical doctors and there were no veteri-
narians. Only in 1885, the Kyiv Governor
proposed to include a veterinarian into the
Sanitary Commission. The first appointed
veterinarian was V. K. Ponomarev (since
1886). With the introduction of this po-
sition, the City Sanitary Commission
did not determine the scope of activities
of the veterinarian. After the dismissal of
V. K. Ponomarev, P. M. Genevskyi, who
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previously worked as a senior veterinarian
of slaughterhousesabattoirs, was appoint-
ed to this position. By 1888, there were
17 small private slaughterhousesabattoirs
in Kyiv, scattered throughout the city and
in an unsanitary condition. The slaugh-
terhousesabattoirs were located in yards
and dirty barns, where cattle were primi-
tively slaughtered and no importance was
attached to veterinary inspection. It was
difficult for the veterinary service to deal
with the unsanitary conditions of slaugh-
terhousesabattoirs. These slaughterhous-
esabattoirs caused great dissatisfaction
among the urban population and the Kyiv
City Duma decided to close the existing
slaughterhousesabattoirs and open city
slaughterhousesabattoirs, i.e. to form a
regulated institution that would adhere to
highly human tasks, the responsibility for
which is assigned on veterinarians. Veter-
inarian P. M. Genevskyi, being a member
of the Sanitary Commission, noted: “I
think it is unnecessary to talk here about
the veterinary and sanitary significance of
public abattoirs for the population: thou-
sands of annually destroyed diseased or-
gans and carcasses, previously sold and
ignorantly eaten, eloquently prove the
benefits of this institution, protecting the
health of locals” (Otchet, 1894).

Thus, on October 20, 1888, the
“Mandatory Resolution on City Slaugh-
terhousesAbattoirs and Their Use” was
issued. The Kyiv city slaughterhouse-
sabattoirs were opened on December
17, 1888, located on the street of Vely-
ka Vasylkivska, 137 (Dubrova, 1911),
they were built on the model of the St.
Petersburg and Odesa slaughterhouse-
sabattoirs, but over time these slaugh-
terhousesabattoirs did not meet the ex-
pectations of the Kyiv City Duma and
the veterinary service, which was due
to non-compliance with veterinary and
sanitary requirements and restrictions.

Stopakevich K. E. in the article “Five
years (1887-1894) of the Kyiv pub-
lic abattoirs in the veterinary-sanitary
relation” noted that “... city abattoirs
are veterinary and sanitary institutions
which should serve as a guarantee of
good quality and safety for the used edi-
ble meat and meat products, to be a bul-
wark against the spread of epizootics in
the city and to be a regulator of the meat
trade in the city” (Stopakevych, 1894).
According to the literature (Stopa-
kevych, 1894; Stehney, 2008), the city
slaughterhousesabattoirs of the Western
European states of Berlin, Vienna, Par-
is, Strasbourg, Munich, and Leipzig fol-
lowed the veterinary and sanitary rules.
The position of director or inspector of
these slaughterhousesabattoirs was held
by a veterinarian who dealt with special
veterinary and economic issues and was
the chief veterinary consultant in the city.
In Kyiv, the veterinary staff of the slaugh-
terhousesabattoirs was subordinated to
the abattoir manager (not the veterinar-
ian) or the head of the Sanitary Com-
mission (medical doctor). Veterinarians
were not members of the Sanitary Com-
mission or Council. Almost all meetings
of various commissions were held with-
out the participation of veterinarians. In
the case of slaughterhousesabattoirs, the
degree of meat quality and the age of
the animal were determined not by the
Council of different veterinarians, but by
the supervisor of the slaughterhousesab-
attoir activities, who resolved veterinary
issues without having a legal right to do
so. Accordingly, the veterinarians of the
slaughterhousesabattoirs did not perform
their professional duties. The Kyiv city
slaughterhousesabattoirs from the time
of their opening were subordinated to
the Public Administration of the city. To
improve veterinary affairs in Kyiv city
slaughterhousesabattoirs, veterinarians
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advocated subordinating slaughterhous-
esabattoirs to the Ministry of Internal
Affairs: “... city veterinary staff will act
more independently..., and public health
would be less damaged by the anomalies
of sad reality” (Tomylyn, 1892).

This attitude towards veterinary spe-
cialists led to the fact that in the summer
of 1890, the Kyiv city slaughterhousesa-
battoirs were left without a single veteri-
narian (Novyi Kyivskyi yntsydent, 1894).

The premises of the Kyiv city Slaugh-
terhousesaAbattoirs were built of stone,
well lit, and spacious. Since the moment
of opening (1888), the slaughterhousesa-
battoirs were divided into four sections:
chamber abattoir; pavilion abattoir, or
kosher; abattoir for small animals; swine
fever and central intestinal tract.

The territory of the Kyiv city Slaugh-
terhousesabattoirs was divided into five
sites (yards) where animals were placed.
In the animal yards, there were almost
200,000 head of cattle to be slaughtered
per year. There was a room for a veteri-
narian in the Ne 1 cattle yard. In 1902, this
position was held by K. E. Stopakevich.
The working day lasted for 10-16 hours,
depending on the number of animals de-
livered for slaughter. The owner of each
animal that came in for slaughter was
charged a percentage fee. The veterinarian
of the abattoir undertook to take into ac-
count the receipts of the state interest fee.
For the use of the yard at the city abattoirs,
the owners of animals were charged: 10
kopecks for a bull, a cow, and a heifer, and
5 kopecks for a calf. If the cattle stayed
overnight, the fee was 5 and 3 kopecks,
respectively (Uvedomlenye, 1906).

On the territory of the Kyiv city
Slaughterhousesabattoirs, there was a
trading platform or yard Ne 2, where
cattle were bought and sold. The mar-
ketplace of the slaughterhousesabattoirs
was not popular with the meat industry,

as cattle were brought here for slaughter
very exhausted. The best groups of an-
imals were sent to other points of sale,
and the Ministry of Internal Affairs de-
cided in 1894 to provide one-time courts
for the purchase of livestock through
agents directly in the owners’ yards in
order to support the meat traders.

In the message to the Tambov City
Council (dated 23/02/1899), it was noted
that there are 5 cattle yards in the Kyiev
City Council (Uvedomlenye, 1902).

In yard Ne 1, the reception of various
cattle is carried out. This yard is common
for different types of livestock (cattle,
cattle, and pigs). Cattle sorting, veteri-
nary inspection, and branding were car-
ried out here. After sorting, cattle entered
the yard Ne 2, calves and small cattle — Ne
3, pigs — Ne 4. Yard Ne 5 was allocated for
animals suffering from infectious diseas-
es or suspected forof the disease.

Stopakevych K. E., a veterinarian of
the Kyiv Cattle Farm, informed the Kyiv
Mayor (1902) that there was a stone
room in the Kyiv Abattoir Infectious Dis-
ease Yard with two departments: the first
one was for animals obviously suffering
from infectious diseases; the second — for
animals with a plague. A veterinary and
police abattoir for slaughtering animals
was located near these yards to confirm
the diagnosis of the disease.

In 1899, 5 wveterinarians worked
at the Kyiv city Slaughterhousesab-
attoirs: ~ S. P. Dubrova, M. D. Burlak,
F. M. Benevskyi, M. I. Tarakanov, and
I. A. Liubimirskyi. This number of vet-
erinarians lasted until 1909. In 1909, 2
more positions of veterinarians were al-
located, who replaced paramedics. Du-
brov S. P. performed the duties of a senior
veterinarian and L. N. Liapunov was in
charge of the cattle yard. The remaining
5 doctors (M. D. Burlak, M. L. Tarakan-
ov, M. D. Korotkov, O. 1. Kandyba, and
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L. P. Kozhin) headed the abattoirs for
cattle and cattle, pig, and horse breeding
(Dubrova, 1911). The senior veterinari-
an, in turn, was in charge of the trichino-
scopic station. Almost three years after
its opening, in 1891, 125,379 cattle were
slaughtered at the Kyiv city abattoirs,
of which 14,292 (14%) were bulls and
oxen, 13,698 (10.9%) — cows, and 13,196
(10.5%) — calves under two years of age,
13281 (10.6%) — dairy calves, 46542
(37.1%) — sheep, 24315 (19.4%) — pigs,
55 (0.04%) — horses (Tomylyn, 1892).
Cattle was delivered to the Kyiv city abat-
toirs for slaughter from Poltava (44.3%),
Kyiv (43.5%), Kherson (5.5%), Cherni-
hiv (4.5%), Katerynoslav (0.9%), Volyn
(0.7%), and Podolsk (0.6%) provinces.
Veterinarians in urban areas worked
in poor conditions. Over the 10 years
of its existence, city slaughterhouses-
abattoirs became famous for their un-
sanitary condition from which “stench”
extended. The newspaper “Kievlianin”
noted: “Along the bridge going from
the bridge at the entrance to the village
of Demievka from the side of Kyiv and
to the manor of the state purification
wine warehouse is issued such a stench,
which can be observed in the most un-
sanitary landfills. The air contaminated
with miasms spreads from here over a
long distance around but, above all, such
air reaches the estates of the sugar facto-
ry and the state wine warehouse, which
is known to employ several hundred
people” (Ochah zarazy, 1898). When
creatingof the Kyiv city slaughterhous-
esabattoirs, in addition to preventing
the pollution of water, soil, and air with
slaughterhouse waste, first of all, the
task was to provide people with good
quality meat. According to archival data
(Kyevskye skotoboyny, 1892; Raport,
1899), the wastewater of the Kyiv city
slaughterhousesabattoirs descended

into the extremely shallow Lybid river,
which was saturated with blood until it
was red. The sandy bottom of the river
was also saturated with blood clots. As
noted by veterinarian Vyshnytskyi V. L.,
the blood flowing into the Lybid river
was disinfected with lime but this did
not reduce the spread of unpleasant
odors beyond the slaughterhousesabat-
toirs. Containing a scar and excrement
entered special pits in the intestinal tract
and were taken out in barrels of a sew-
age convoy outside the city, where they
were buried. The city spent up to 6,000
rubles per year on such a procedure.
With the openining of city slaugh-
terhousesabattoirs (according to §1 of
the Mandatory Resolutions of the Duma
on Urban SlaughterhousesAbattoirs), a
slaughter of cattle was carried out exclu-
sively at city slaughterhousesabattoirs.
At the same time, it was not allowed to
slaughter even sheep, which was carried
out for religious purposes by Muslims
living in Kyiv (Korolev, 1914). To do
this, a special room was set aside in the
city, where sheep were slaughtered for
Muslims. Despite the fact that the city
slaughterhousesabattoirs were regulated
institutions, according to §11 of these
regulations, the owner was allowed to
take away the skin, head, and offal no
later than 3 hours after the slaughter of
livestock. Otherwise, the remains of the
slaughter were managed by the adminis-
tration of slaughterhousesabattoirs. To
clarify the issues of veterinary and san-
itary affairs on city slaughterhousesab-
attoirs in 1899, a special subcommittee
was allocated, the chairman of which
was elected a member of the Sanitary
Commission A. K. Stolpchevskyi. The
subcommittee was set a task to develope
instructions for veterinarians responsible
for the veterinary and sanitary situation
in Kyiv city SlaughterhousesAabattoirs,
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which was carried out by the Sanitary
Commission. It was only in 1899 that
purely veterinary supervision was sepa-
rated from sanitary supervision.

The meeting of the subcommittee
raised the question of the need for micro-
scopic examination of meat for trichinosis
(Kyevskye skotoboyn, 1899). One of the
five veterinarians slaughterhousesabat-
toirswas appointed to city abattoirs to run
the station. With the opening of the mi-
croscopic station, the Kyiv city slaughter-
housesabattoirs were functionally divided
into four departments: trichinosis and mi-
croscopic station; cattle and pig abattoir;
inspection and branding of imported meat;
cattle yard. Independent instructions were
developed for the heads of each of these
departments. For the proper organization
of veterinary and sanitary supervision in
1909, mandatory regulations were intro-
duced, including rules for the arrangement
and maintenance of slaughterhousesabat-
toirs. These resolutions introduced a uni-
form procedure in the abattoir business.
The significance of this case is evident
from the activities of the Kyiv city Slaugh-
terhousesAabattoirs, where in 1909 16277
cattle, 40043 calves, 264 pigs, 14594
sheep, and 472 horses were slaughtered at
the abattoirs in the city’s cattle yard. There
was a control trichinosis station at the city
slaughterhousesabattoirs, the management
of which was entrusted to the head of the
pig farm. The head was assisted by a se-
nior microscopist, who was appointed by
the city council from among the micros-
copists at the station. All microscopists,
including the senior, were subordinated to
the head of the slaughterhousesabattoirs.
When microscopists detect substandard
meat, a senior slaughterhouse veterinarian
has been notified for a more detailed ex-
amination and decision. A separate micro-
scope and a tool storage box were attached
to each microscope. At the same time, the

microscopists undertook to keep the mi-
croscope properly clean. Butchers brought
animals to the Kyiv city slaughterhouse-
sabattoirs. According to the Vilnius City
Council, the list of the Kyiv city slaugh-
terhousesabattoirs included 160 Orthodox
butchers and 133 Jewish Jews. In order to
distinguish imported meat from local meat
(slaughtered animals in the Kyiv city abat-
toirs), two varieties of stamps of different
colors were used. Meat from the city was
sold better and more expensive than im-
ported meat.

Dr. Rohrbeck’s apparatus was used to
disinfect finnose, tuberculous, or any oth-
er meat. The finnose meat was sterilized
for 1 hour, after which it was branded
with a special stamp and sent for sale on
the market. Carcasses from sick animals
were subjected to sterilization against
foot and mouth disease, actinomycosis,
hemorrhagic septicemia (pasteurellosis),
etc. Thus, in 1901-1902, 16 carcasses of
cattle, 5 carcasses of calves, 2 carcasses
of pig affected by tuberculosis, 99 — foot
and mouth disease, 15 — actinomyco-
sis were sterilized. In 1911, a Hennicke
system was purchased to sterilize meat.
The lard, which was used to prepare soap
and ointment, was also subject to steril-
ization, and the condensed glue obtained
from the sterilization was sold to printing
houses and mechanical weaving.

With  the  reappointment  of
V. K. Ponomarev for the position of a
veterinarian in Kyiv (1888), the leading
place belongs to veterinary and sani-
tary supervision, which has been ex-
panding every year. At the same time,
considerable attention was paid to the
dairy business, supervision of milk and
dairy products (Protokol, 1914). At the
congress of veterinarians, which took
place in Kyiv (1900), there was a report
of M. K. Kobylyanskyi “On the impor-
tance of veterinary and sanitary super-
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vision of dairy cattle”. In his report, the
author emphasized the ability of milk
and its products to transmit infectious
diseases from cows to humans. It should
be noted that the Kyiv farms were in
the unsanitary state and without the
supervision of the veterinarian. Koby-
lyanskyi M. K. proposed to expand the
veterinary staff of Kyiv and introduce a
mandatory regulation on the keeping of
farms and dairy cattle. To combat tuber-
culosis, he suggested using tuberculin as
a valuable diagnostic tool. The congress
decided to recommend the City Admin-
istration organize a demonstration farm
in the city, where all cows should be tu-
berculized. Such a demonstration cattle
farm was later organized by the city vet-
erinarian M. P. Slesarevskyi. Milk from
his farm went to children’s institutions.

It should be noted that in Kyiv, a sig-
nificant percentage of tuberculous cows,
whose milk was sold, was diagnosed.
During the period from 1885 to 1892,
4,306 people died from tuberculosis in
Kyiyv, i.e. almost 539 people a year.

The significant spread of tuberculosis
among the population of Kyiv forced the
veterinarian V. K. Ponomarev in 1888 to
conduct the first census of cattle in Kyiv.
Based on this census, the draft “Manda-
tory Rules for Persons Keeping Cows for
Industrial Purposes” was submitted to the
Sanitary Commissionln the same year,
for the first time, an examination of a
koumiss medical establishment was con-
ducted. Due to lack of funds, dairy farms
were inspected 1-2 times a year. The need
for such supervision is evidenced by the
fact that in 1892 the Sanitary Commis-
sion found the funds to pay extra for the
inspection of farms for 25 rubles.

Milk in the Kyiv markets was only
partially controlled. For sale, milk came
extremely contaminated not only with
bacteria but also with mechanical impu-

rities. Measures to control the milk and
dairy products were introduced only in
1913. Permanent and regularly function-
ing control of milk in Kyiv could not be
carried out due to the lack of Mandato-
ry Resolutions on the trade of milk and
dairy products in Kyiv, although the need
for such regulations was repeatedly dis-
cussed at the meetings of the Sanitary Ex-
ecutive Commission and the City Duma
in 1902. Veterinarian F. M. Benevskyi
even proposed to create a special dairy
market in Kyiv, where it was planned to
open new positions of veterinarians. Un-
til 1914, the control of milk in the mar-
kets was carried out by sanitary doctors.
On January 17, 1914, a meeting of the
City Sanitary and Executive Commission
on the control of milk entering the mar-
kets of Kyiv took place. At this meeting,
veterinarian V. K. Korolev raised the is-
sue of milk control from the benches in
the chemical department of the sanitary
station, equipped with everything neces-
sary for research. In this department, it
was proposed to conduct an examination
of milk for the percentage of fat, milk fal-
sification, preservatives, contamination,
and the presence of leukocytes. The aver-
age sample was 1 liter, of which 0.5 liters
went to these studies, and 0.5 liters was
sent to one of the institutions: Sanitary sta-
tion for bacteriological examination; Bac-
teriological Institute of the Society for the
Control of Infectious Disecases; District
veterinary bacteriological laboratory for
research on a microbial count. The cost of
milk on the market ranged from 2.5 to 5
kopecks per glass, a “quarter” (2.5-3 li-
ters), depending on the season, cost 18-35
kopecks, a bucket of milk — from 1 ruble
20 kopecks up to 1 ruble 50 kopecks.
During the veterinary and sanitary su-
pervision of milk and dairy products, con-
siderable attention was paid to cowsheds,
dairy farms, koumiss establishments. For
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the first time, in 1901, according to the res-
olution of the Kyiv Governor, in the village
of Pushcha Vodytsya, a koumiss and kefir
establishment began to function, which
was under the subordination of veterinary
and sanitary supervision. It should be noted
that the sale of these products was allowed
by the Sanitary Commission only after ex-
amination of mares by a veterinarian.
Most “farmers” in Kyiv kept cows in
rented premises, for which they paid high
rents. In 1913, a survey of cowsheds was
carried out in Kyiv, where 29% of cow-
sheds were found to be heavily contam-
inated, 49% were of medium purity and
only 21% were clean. Most of the cow-
sheds were old barns made of planks with
slots, without filling, etc. The productivity
of cows was not high. They gave from 3
to 10 liters of milk per day. In 1916, they
issued “Mandatory regulations on the
supervision of cowsheds, dairy farms,
koumiss establishments and individual
farms selling milk and dairy products in
Kyiv” (The project of these resolutions
was issued in 1914). At that time, cow-
sheds, dairy farms,and etc. were farms, in
which two or more cows were kept for the
purpose of selling milk and dairy prod-
ucts. In Kyiv, most cowsheds and farms
kept 2 to 8 cows. There were 73% of such
cowsheds. There were only twenty large
farms with more than 10 cows. The open-
ing of the cowsheds required the permis-
sion of the City Council, which appoint-
ed a special commission to inspect the
cowshed, which included the city district
veterinarian, the city sanitary doctor, and a
police officer. Upon obtaining permission
to open a cowshed, the entrepreneur had
the right to make a sign and publication
about the sale of milk and cows from this
cowshed. It should be noted that persons
wishing to have their own cowshed or
dairy farm should report to the City Coun-
cil. The cows on the dairy farms were

examined by the city veterinarian, who
entered the results of the inspection in the
sanitary book, the form of which was es-
tablished by the city administration. The
book included the number of cattle and
their content, cows, feed quality, vaccina-
tions, tuberculin testing, diagnostic tests,
and more. Cows in which an infectious
disease was detected after a veterinary ex-
amination were not allowed to be kept in
cowsheds. The owner recorded the num-
ber of cows in the cowshed in the register
and periodically submitted a copy to the
district veterinarian. All changes that oc-
curred when moving animals in the cow-
shed were reported to the city veterinar-
ian, who noted in his lists. Considerable
attention was paid to the rules of building
cowsheds. According to these rules, the
building of cowsheds was not allowed
in the yards of veterinary dispensaries
and hospitals, factories, plants, on trading
platforms, and cattle burial grounds, i.e. in
places where there was a high probability
of being animals with infectious diseases.
When choosing places, it was allowed to
build cowsheds at a distance of at least 5
yards (10.7 m) from them. The premises
were built of any material, provided that
it was stable. The walls of the cowsheds
must be whitewashed and the rooms well
ventilated. A stall of 13/4 arshins (1.12 m)
and 4 arshins long was allotted for one
cow (2.84 m). The light area of the prem-
ises was not less than 1:12. The wooden
floor on asphalt or cement base. It should
be noted that keeping any other animals
in the barn, except for goats, was not al-
lowed. Such requirements for milk and
dairy products in Kyiv were approved
by the city administration for the preven-
tion of tuberculosis among humans, the
causative agent of which was transmitted
during the consumption of milk from tu-
berculous cows. Veterinary and sanitary
supervision of milk and dairy products
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was important and significantly comple-
mented the veterinary and sanitary affairs
of the Kyiv province in the late nine-
teenth—early twentieth century.

Conclusions and future
perspectives

Veterinary and sanitary supervision in
Kyiv began to develop only at the end of
the 19" century when city abattoirs were
created, that is, a regulated institution was
organized, where, in addition to prevent-
ing the pollution of water, soil, and air
by slaughter waste, the task was to pro-
vide people with good quality meat and
slaughter products. Initially, the responsi-
bility for the observance and performance
of these tasks rested with medical doctors,
and later with veterinarians. In this re-
gard, the veterinarians of Kyiv Slaughter-
housesAcity abattoirs advocated that the
slaughterhousesabattoirs should be subor-
dinated to the Ministry of Internal Affairs.
The separation of purely veterinary super-
vision from sanitary supervision (1899)
forced the City Council to allocate a spe-
cial subcommittee chaired by a member
of the Sanitary Commission A. K. Stolp-
chevsky, which developed instructions for
veterinarians responsible for veterinary
and sanitary supervision at the Kyiv city
slaughterhousesabattoirs. In addition to
the slaughterhousesabattoirs, much atten-
tion was paid to veterinary and sanitary
supervision of milk and dairy products,
which significantly complemented the
veterinary and sanitary activities in Kyiv
in the late nineteenth and early twentieth
centuries, after all, until 1914, the control
of milk in the markets was carried out by
sanitary doctors.

The prospect of further research is
an in-depth study of the formation and
development of veterinary medicine in
Kyiv and Ukraine as a whole.
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AHomayia. MModaHo sidomocmi w000 cmaHos8neHHA 8emMepPUHAPHO-CAHIMAPHO20 Haz2AA0y 8
m. Kuis, noyuHato4u 3 kiHya XIX cmonimms. [o 1888 p. 8 Kuesi ¢hyHKyioHysano 17 HeseauKux
pUBAMHUX Pi3HUYb, PO3KUOGHUX 10 8CboMy Micmy. Pi3HUYi posmiwjyeanuca npu o0eopax i
b6pyOdHUX Komopax, Oe MpumimueHo 3a6usasau xy0oby ma He HAGABAU 3HAYEHHS 8eMEPUHAPHO-
caHimapHomy Haenady. Ui pisHUYi 8UKAUKaAU eesnuKe He3a0080/EHHA 8 MiCbKO20 HacesneHH:A U
Kuiecbka miceka Oyma supiwiuna 3akpumu icHyroui pisHUYi i 8i0Kpumu Miceki pisHuyi, mobmo
cghopmysamu peznameHmosaHuli 3aknad, Akuli dompumysascs 6 8UCOKO2YMAHHUX 30800HSb,
8i0M08i0anbHICMb 30 BUKOHAHHA AKUX MOKAA0AA0CA HO 8eMepPUHAPHUX siKapie.

Ana 3’AcysaHHA NMUMAHbL BeMepUHAPHO-CAHIMAPHO20 HA2AAO0Y HA MICbKUX PI3HUYAX Y
1899 poui sudineHo cneyianbHy niOKomicito, 2onoeoto AKoi obpaHuli YneH CaHimapHoi Komicii
A. K. Cmonnuescokull. [liOkomicieto cmasunocs 3a80aHHA pPO3pobumu HCMPYKYito 07
semepuUHApPHUX AiKapie, ujo 8idnoeidasnu 3a 8emepuHapHo-caHimapHuli cmaH y KuiscbKux MicbKux
pi3HUYAx, akuli nposoduna CaHimapHa Komicia. /luwe 8 1899 poKy po3merosyemocs Haensa0
cymo eemepuHapHull 8i0 Haenady caHimapHozo. [naa npasunsHoOi opeaHizayii eemepuHapHo-
CaHimapHozo HaenAdy, 8 1909 p. esedeHo 0608°A3KO8I MOCMAHOBU, WO BKAKYAAU MPaAsUId
snawmyeaHHa U ympumaHHA pi3Huys. Lumu nocmaHosamu 6yno esedeHo 0OHOMAHIMHul
nopAdoK y pisHU4y crnpasy.

Y 1900 poyi micokuli semepuHapHul nikap M. K. KobunsHceKuli 3anpornoHysas po3wupumu
semepuHapHuli nepcoHan y M. Kuesi i ssecmu 0608°’A3K08y nocmaHo8y uj000 ympumMaHHA ¢epm
i monoyHoi xydobu. Ynepwe e 1901 p., 30 pe3ontouyieto Kuiscbkozo eybepHamopa, y cenuwii
Mywa Boduya no4yas ¢hyHKUioHysamu KymucHo-KegipHul 3aknad, wo 6ys y nionopsaoKysaHHi
8emepuHapHo-caHimapHo2o Haznady. [lpome, mocmaHosa 30 HA2AA00M 30 KOPIBHUKAMU,
MOMOYHUMU GhepMamu, KYMUCHUMU 3aKaadamu U okpemumu 20crodapcmeamu, wio 3alimaromeca
npooaxcem MonoKa U monoyHux npodykmis y m. Kuesi, suliwna auwe e 1916 poui.

Knroyoei cnoea: miceKi piHUYj, BemepuHapHo-caHimapHul cmaH, pi3Hu4a crnpasa, KOHMPOsbHO-
MpuUxiHenb03Ha CMAHYdA, MOIOYHA crpasa
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