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Summary

Annually, 30,000-45,000 cases of rabies in animals and humans are reported worldwide. The aim of the
study was to present data on the incidence of rabies among humans and animals in central and north-eastern
regions of Ukraine (Poltava and Sumy) between the years 2007 and 2020. The statistical data were obtained
from the anti-epizootic measures division at the Department of Food Safety and Veterinary Medicine of the
State Food and Consumer Service in the Poltava and Sumy regions of Ukraine. Between 2012 and 2020, the
largest number of bite cases in the Poltava region were recorded in 2012 (4,234 cases), and the lowest in 2018
(1,951 cases). The vast majority of bites were caused by dogs and cats that had an owner. During the successive
years, the number of rabies cases increased. Between 2017 and 2019, over 50% of rabies cases in the Sumy
region occurred in domestic animals. Although combating rabies among dogs through vaccination, as well as
extermination of homeless animals, may reduce the incidence of rabies in humans, rabies in dogs is still not
uncommon in the Poltava and Sumy regions of Ukraine. Moreover, rabid dogs in these two regions still account
for over 90% of rabies cases and 99% of deaths due to rabies among humans. The red fox was the leader in
the incidence of rabies among wild animals between 2009 and 2019. In the Poltava region, the highest number
of rabies cases occurred in 2017 (10 cases), whereas in the Sumy region the peak if infections was observed in
2010 (42 cases). Rabies in animals tended to decrease due to the oral immunization of free-ranging animals.
It is difficult, however, to assess the overall global situation of rabies using data solely on human mortality.
Rabies is not a purely human disease. It is rather a disease that occurs in wild and domestic animals, from
which it may be transferred to humans. Therefore, a more accurate prediction of its impact should include an
assessment of its prevalence in animal populations, especially pets, and the costs associated with preventing
the spread of rabies from animals to humans. Effective measures for prevention and eradication of rabies, as
well as better knowledge, are crucial to check further spread of the disease. Obligatory preventive measures
should include vaccination of pets and oral immunization of red foxes.
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Rabies is an infectious, notifiable viral disease of
animals and humans that causes severe clinical signs,
including polyencephalomyelitis, leading to death of
infected individuals (12, 21, 22, 41). Annually, 30-45
thousand cases in animals and 35-50 thousand cases in
humans are notified worldwide. The rabies virus (RV)
belongs to the Lyssavirus genus of the Rhabdoviridae
family and in 99% of cases is transmitted by dogs. In

recent decades, there has been a rapid increase in rabies
incidence in the cat population due to the lack of proper
vaccination among domestic and stray animals. Under
such conditions, the virus presents a potential a threat
to humans because of the increasing number of bites
by infected animals. In many countries of Asia and
Africa, stray dogs are a major source of infection for
humans. Illegal import of animals poses a high risk of
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rabies transfer. Illegally imported dogs infected with
RV were reported in France (2012 and 2015), Spain
(2013), and the Netherlands (2013). The recurrence
of rabies in northern Italy between 2008 and 2011 or
in Greece between 2012 and 2013 demonstrates the
importance of maintaining a high level of awareness.
Data on rabies surveillance in animals in Europe are
available online from the WHO Center for Rabies
Monitoring and Research and from the ECDC/EFSA
Joint Report on Trends and Sources of Zoonoses,
Zoonotic Agents and Food-borne Outbreaks (31, 35,
42). In Europe, rabies has been historically reported
in dogs, and the disease has been gradually eradicated
at the turn of the twentieth century in most European
countries through measures among free-ranging dogs
(extermination, motion restrictions). Since the 1940s,
the virus has adapted to the red fox (Vulpes vulpes)
and has been spreading from Russian Federation to the
west and south of Europe at the rate of 20-60 km per
year. Rabies is a notifiable disease in most European
countries (33, 36, 40). Every year, rabies causes ap-
proximately 59,000 deaths worldwide. Although
controlling rabies in dogs through animal vaccination
programs may reduce the incidence of human rabies,
canine rabies remains widespread in many countries,
and exposure to rabies in dogs still accounts for over
90% of rabies cases in humans and 99% of rabies
deaths in the world. Because rabies vaccines have been
available for more than 100 years, most deaths from
rabies occur in countries with insufficient health care
resources and limited access to preventive treatment.
These countries also lack diagnostic facilities and have
almost no rabies surveillance.

Active foci of natural rabies exist throughout the
whole territory of Ukraine, most of them having been
identified in the Chernihiv, Sumy, Poltava, Kharkiv,
Kirovohrad, Khmelnytsky, and Luhansk regions (19,
28,37). About 110,000 persons seek medical assistance
because of animal bites every year, almost 20,000 of
which are vaccinated against rabies. An analysis of the
rabies epizootic situation in Ukraine between 1999 and
2018 showed that the disease was diagnosed in 10 spe-
cies of domestic animals and in 18 free-ranging animal
species. Annually, up to 20,000-23,000 persons were
prescribed rabies vaccinations, and more than 60% of
them had to be treated according to vital indications.
It has been found that, in recent decades, cats have be-
come a source of hydrophobia in humans in 39.6% of
cases, which is also the highest index compared to other
animals. The number of persons bitten or salivated on
by animals suspected of rabies ranged from 879 (2016)
to 3983 (2007). The large number of bites in 2007 is
not surprising, because rabies among animals reached
its peak at that time. A total of 63,753 (2014)-110,202
(2003) people applied for antirabic treatment, whereas
14.8% (14,149 persons) were vaccinated in 2006 and
23.3% (16,131 persons) in 2017. Unfortunately, during
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that period, 58 people died. The above epidemic situa-
tion is alarming, as it requires government intervention
in the implementation of preventive and educational
measures.

In Ukraine, the epizootic situation of rabies has
been very difficult in recent years. The country seems
to be an epicenter of rabies in Europe (13, 15-17, 24).
Despite a decrease in rabies outbreaks (by 319 cases,
compared with 2011), the incidence rate remains high.
A total of 1262 rabies-affected localities have been
recorded since the beginning of the 2021.

In the Poltava region, cases of rabies were observed
more frequently in February 2021 among cats, dogs,
foxes, and raccoon dogs (37). In the Chernihiv region,
the percentages of cases recorded in 2016 and 2017
were, respectively, 42.3% and 44.4% in cats, 22.5%
and 19.4% in dogs, and 21.6% and 16.7% in foxes
(8). Out of the 9 regions in northern and western
Ukraine, Khmelnytsky and Zhytomyr regions have
the most severe epizootic situation with regards to
animal rabies. The two regions alone account for 52%
of all rabies cases recorded in these 9 regions (1, 5).
Between 2014 and 2016, 57 localities and areas in
the Lviv region were recorded as being affected by
animal rabies. The majority among RV-infected ani-
mals were foxes (n = 36, 63.16%), followed by dogs
(n =11, 19.30%), cats (n = 9, 15.79%), and ferrets
(n=1, 1.75%) (14).

In the Russian Federation, rabies among humans is
recorded sporadically: the number of notifications does
not exceed 6 persons per year. Most of RV-infected
people were bitten by dogs or cats (59.9%). Bites by
wild animals caused 35% of human rabies cases. New
features of the northward and eastward spread of rabies
in Russia include a decreasing role of foxes and an
increasing role of dogs, as well as a rising number of
deaths from hydrophobia in humans after contact with
cats (11, 23, 25, 30, 32).

Rabies remains a serious endemic disease of animal
populations in many European countries (4, 9, 20, 26,
29, 34). Oral vaccination with rabies vaccines has been
proven to be effective in control and elimination of
terrestrial rabies for a long time (2, 3, 6, 7, 18, 27, 38).
However, the recurrence of rabies in some countries
demonstrates the fragility of the status of a rabies-free
country and the need for continuous surveillance. In
eastern and southern countries, fox rabies control pro-
grams should be accompanied by measures to control
stray dogs, given their high population in certain areas
(9, 10, 39). Inadequate rabies control among domestic
animals remains an urgent problem, which can only be
solved by joint efforts of veterinary service as well as
experts in veterinary and human medicine. The purpose
of our study was to perform a retrospective analysis
of the spread of rabies among humans and animals in
the Poltava and Sumy regions of Ukraine in the years
2009-2019.
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Material and methods

Data collection. The data originated from reports on
rabies cases among humans and animals in central and
north-eastern regions of Ukraine (Poltava and Sumy)
between the years 2007 and 2020. The statistical data were
obtained from the anti-epizootic division of the Department
of Food Safety and Veterinary Medicine of the State Food
and Consumer Service in the Poltava and Sumy regions of
Ukraine.

Vaccination program. In the Poltava and Sumy regions
of Ukraine, a campaign of oral vaccination of wild animals
with two types of vaccines (Brovarabies V-RG and Orisvac
produced by TOV Ukrvetprompostach, Brovary, Ukraine)
was performed between 2006 and 2019. In the process of
oral vaccination, also epizootic surveillance, serological
monitoring, and teeth examination for the presence of tet-
racycline were carried out in all agricultural and hunting
areas of the Sumy and Poltava regions.

Serological survey. For serological, surveillance, blood
sera from red foxes were examined. The foxes were shot at
the rate of 2-4 specimens per 100 km? 30 days after bait-
ing, and control areas were determined to evaluate vaccine
consumption on days 4, 8, and 15 after vaccine baiting.
Assuming that 100% of the oral vaccine was consumed, the
efficacy of preventive vaccination was analyzed. For this
purpose, control shooting of foxes was carried out in these
regions 30 days after baiting. Anti-rabies virus antibodies
in blood sera or transudates from foxes were detected by
a specific ELISA method (BioPro Rabies ELISA Ab Kit,
Czech Republic), and a threshold of positivity of 0.5 Ul/
mL was adopted.

Tetracycline test. The efficacy of the oral vaccination in
foxes was assessed by a direct examination of the specific
serological immune response in foxes and indirectly by
verifying the uptake of vaccine baits through the detection
of a tetracycline marker in foxes’ teeth.

The tetracycline biomarker was detected by examining
transverse sections of canine teeth (150 um thick) cut with
a low speed saw (microtome Leica SP-1600, Germany).
The teeth sections were stored at —20°C until microscopic
examination. The samples were investigated under a fluo-
rescence microscope (Carl Zeiss, Germany) at magnifica-
tion 10 x/0.25 or 40 %/0.75 and with a DAPI filter with an
excitation wavelength of 390 nm and emission wavelength
of 560 nm.

The lower jaws were sampled to examine teeth for the
presence of tetracycline, and blood samples were taken to be
examined for the presence of virus-neutralizing antibodies.

Results and discussion

Statistical data on the dynamics of human rabies
incidence in Ukraine, obtained from the Civil Service
of Ukraine for Food Safety and Consumer Protection,
showed that the highest incidence of rabies was record-
ed in 2007 (7 cases), followed by a gradual decrease
and a subsequent peak in 2011 (6 cases, all of them
fatal: 2 in the Vinnytsia, Donetsk, and Luhansk regions
each) and another in 2015 (6 cases), i.e. 3-4 years
later. It should be noted that in 2011 there were 96682
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Fig. 1. Number of rabies cases among humans in Ukraine in
2007-2020
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Fig. 2. Dynamics of human bite cases in the Poltava region
for 2012-2020

persons in Ukraine who sought medical assistance
because of animal attacks, including 2016 persons who
had been attacked by animals suspected of rabies, and
3 of these cases were fatal (in the Sumy, Chernihiv and
Donetsk regions). In 2015, 6 persons died of rabies:
residents of the Donetsk (2 cases), Dnipropetrovsk
(2 cases), Odessa, and Kharkiv regions, including two
children under 17 years of age. In Ukraine, 1-7 persons
die of this dangerous disease almost every year (32
deaths between 2008 and 2018).

In the Poltava region during 2012-2020, the high-
est number of human bite cases was recorded in 2012
(4234 cases) and the lowest in 2018 (1951 cases). It is
worth noting that 99% of rabies cases were dogs, and
among humans the most affected group were children
under 15 years of age (Fig. 1).

As far as bites by dogs and cats are concerned, the
largest number of humans in the Poltava region were
bitten by dogs and cats that had an owner, and this
number showed a gradual tendency to increase. The
vast majority of rabies cases among domestic carni-
vores were reported in animals that had an owner, but
had not received preventive rabies vaccination (Fig. 2).

The number of human bites by domestic animals
in the Sumy region in 2017-2019 was almost 50%
higher than that of bites caused by vaccinated and stray
animals (Fig. 3).
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Fig. 4. Number of human bite cases in the Sumy region in
2017-2019

Statistical data on the dynamics of animal rabies
in Ukraine reported by the State Food and Consumer
Service in the Poltava region show that the highest
prevalence of rabies was observed in 2012, with 1979
cases, and the lowest in 2018, with 891 cases (Fig. 4).
It should be noted that lowest occurrence of rabies
has been registered in 2009, 2012, and 2019. A total
of 14,465 cases of rabies were diagnosed during this
period in various animal species, and the number of
rabies-affected localities was 16,560, with an average

agricultural and domestic animals,
it was highest in cattle and cats. The
largest number of diseased animals
was recorded among dogs in 2018,
whereas among cattle the peak incidence occurred in
2010 (Fig. 6). In our opinion, the spread of the rabies
virus in towns and villages is due to the insufficient
control over stray animals and the lack of shelters.
Communal temporary kennels do not solve the prob-
lem, as the animals are not revaccinated, and after 10
days of detention they are left out on the street, where
they form aggressive packs.

A similar trend was observed among rabies-infected
animals in the Sumy region, but the highest incidence
of rabies in animals was recorded in 2010 (Fig. 7).
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Fig. 5. Dynamics of animal rabies spread in Ukraine in 2009-
-2020
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Fig. 6. Species structure of animal rabies incidence in the
Poltava region in 2009-2020

Fig. 7. Species structure of animal rabies incidence in the
Sumy region in 2009-2020
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Fig. 8. Number of rabies cases among wild animals in the
Poltava region in 2009-2020

The incidence of rabies among wild animals in the
Poltava region (Fig. 8) was highest in 2017 (10 cases).
In 2018, the number of rabies cases among wild ani-
mals decreased significantly (to 2 cases), which was
associated with the beginning of oral immunization.

Unlike in the Poltava region, the peak incidence
among wild animals in the Sumy region occurred in
2010 (Fig. 9).
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Fig. 9. Number of rabies cases among wild animals in the
Sumy region in 2009-2020

Among wild animals infected with rabies, the most
numerous was the red fox (Fig. 10), and the peak in-
cidence of rabies in the Poltava region in the period
0f2009-2020 occurred in 2017 (10 cases), which was
associated with the end of oral immunization in 2016.
In the Sumy region, the incidence among foxes peaked
in 2010 and 2018 (42 and 28 cases, respectively),

Tab. 1. Oral vaccination campaigns in the Poltava region during 2006-2020

= Collection rate of vaccine baits Number of Number of
£ £ § a = by animals,% samples positive samples
= = - (3]
sSe 5 = g g 2 _ @ _
EE | 2 5 2 = 2| & | & | %
=35 = 2 g 3 day4 | day8 | day15s | 8 8 g 8
§° g S = £ g = g ]
o < = 2 & 3 & &
= =
Brovarabies V-RG | Terrestrial baiting
2006 | 18,000 | 300,000 | el e 1.8 | 572 | 927 a0 65 54 28
2007 | 18,000 | 320,000 ?J‘I’(‘r’:ir::)'es V-RG C::'::l" za'"“g with | 24 | 613 | 938 | 100 70 38 3
2008 | 37,052 | 340,000 ?Jﬁ:’:if:)'es V-RG C:cr:;l'lsa'"“g with | 267 | 758 | 931 170 145 48 79
2000 | 18,500 | 550,000 ?J‘I’(‘r’:i':;’)'es LA 3:;;?:]23"'“9 with | 393 | 742 | 978 | 120 9 a5 34
Brovarabies V-RG | Terrestrial baiting
2010 | 18500 | 317500 | ierel T 03 | 774 | 99 | 150 134 a2 72
2011 | 19,000 | 340,000 ?J‘I’(‘r’:ir::)'es LA C::':i‘l'lga'"“g with | 435 | 798 | 5.3 | 170 145 38 85
2012 | 40,000 | 348,000 ?Jﬁ:’:if‘:’)'es V-RG C:cr::?l'lza'"“g with | 531 | 824 | 6.2 | 260 220 48 %
2013 | 38,000 | 540,000 ?J‘I’(‘r’:ir:;’)'es LA 3:;';:]23“'“9 with | 508 | 805 | 97.4 | 429 390 9 142
Brovarabies V-RG | Terrestrial baiting
2014 | 36000 | 660,000 | el e 623 | 926 | 959 | 440 375 64 128
Brovarabies V-RG | Terrestrial baiting
2015 | 20676 | 330,000 | el et 458 | 769 | 928 | 304 286 52 119
Brovarabies V-RG | Terrestrial baiting
2017 | 20675 | 330,000 | bR TSl D 465 | 757 | 920 | 412 370 75 325
2018 | 23,870 | 470,750 | Orisvac (Ukraine) c:;‘c?l'lga“'“g iy 34.9 67.1 88.4 510 465 442 414
2019 | 20,700 | 518,000 | Orisvac (Ukraine) c:;‘c?:]ga'""g with | 574 | 716 | 879 | 570 412 304 390
2020 | 20,729 | 518,230 | Orisvac (Ukraine) c:c"ca"'lga'"“g I not performed 707 630 524 585

Note: in 2016 oral immunization was not performed
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Tab. 2. Oral vaccination campaigns in the Sumy region in 2006-2020
= Collection rate of vaccine baits | Number of samples | Number of positive
2 £ @ ® = by animals, % samples
E5 B g E =
2> B = S = 2 — 2 —
® = = S o = S =)
g s S E § .-:i day 4 day 8 day 15 % g % g
8 L 2 s 3 g 3 2
Brovarabies V-RG | Terrestrial baiting
2006 | 17,000 | 130,840 | oo with vaceine 21.5 58.8 76.5 78 65 18 26
Brovarabies V-RG | Terrestrial baiting
2007 | 17,000 | 280,660 | iy ioine) with vaceine 30.5 66.3 83.5 65 70 20 33
Brovarahies V-RG | Aerial baiting with
2008 | 34752 | 559,900 | oo vaccine 31.4 66.2 83.5 153 99 52 38
Brovarabies V-RG | Aerial baiting with
2009 | 17,325 | 580,000 | yyioine) vaceine 32.3 65.4 84.1 203 133 72 77
Brovarabies V-RG | Terrestrial baiting
2010 | 17,581 | 280,540 | oo with vaceine 49.9 75.3 92.0 108 54 35 21
Brovarabies V-RG | Aerial baiting with
2011 34,795 | 530,000 | () izine) vaceine 36.1 41.6 89.9 155 107 49 23
Brovarabies V-RG | Aerial baiting with
2012 | 34,809 | 530,000 | iyioines vaccine 38.5 59.2 84.7 218 164 45 7
Brovarahies V-RG | Aerial baiting with
2013 | 34,809 | 530,000 | oo vaccine 39.9 705 93.9 138 93 42 14
Brovarabies V-RG | Terrestrial baiting
2014 | 34451 | 530,000 | o) with vaceine 45.1 69.4 91.8 150 110 46 28
2018 | 17,665 | 441,642 | Orisvac (Ukraine) | oo DAMOWIN a9 | 00 | gp0 | 64 | 434 | 429 | 411
2019 | 17674 | 883,700 | Orisvac (Ukraine) | horic DAMOWIN g gzg | g30 | 615 | 535 | 522 | 467
2020 | 17674 | 441,850 | Orisvac (Ukraine) | ASria baiting with not performed 230 | 158 | 123 55
Note: in 2015-2017 oral immunization was not performed
45 administration. Thus, in 2014, this percentage was
40 B the Sumy region 62.3%. This was more than the best result thained
35 M the Poltava region with aerial vaccine baiting, which was 52.8% in 2013.
@ 30 In contrast, the Orisvac vaccine (Ukraine) proved to be
w5 25 effective in aerial vaccine baiting, with high percent-
520 ages of positive biological material samples. In 2018
E e and 2019, this percentage reached 89.03% and 94.6%
z 12 of positive serological samples, respectively (Fig. 11).
0 At the same time, the positive results from the stud-
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 ies on TC-tetracycline and serological assays showed
Years high values (110.31 + 113.43 and 149.69 + 116.09,

Fig. 10. Number of rabies cases among foxes in the Sumy and
Poltava regions in 2009-2020

which, again, was associated with the discontinuation
of oral immunization in 2015-2017. It was found that
the percentage of Brovarabies V-RG (Ukraine) and
Orisvac (Ukraine) vaccines collected by free-ranging
animals in the Poltava region (Tab. 1-2, Fig. 11-12)
tended to increase on days 4, 8, and 15 (amounting
to 42.81 = 9.08%, 80.32 &+ 10.8%, and 93.7 + 3.05%,
respectively). In the Poltava region, with a terrestrial
distribution of vaccine baits, the Brovarabies V-RG
vaccine had the best collection at the day 4 after

respectively).

In case of terrestrial vaccine baiting during the
campaign of oral vaccination with Brovarabies V-RG
(Ukraine) in the Sumy region in 2006-2020, collection
rate was the highest in 2010 and 2014 (49.9% and
45.1%, respectively). In case of aerial vaccine baiting
in that region in 2013 and 2019, the collection rate
was lower (39.9% and 43.0%, respectively) (Tab. 2).

It should be noted that the percentage of Brovarabies
V-RG (Ukraine) and Orisvac (Ukraine) vaccines col-
lection rate in the Sumy region, unlike in the Poltava
region, showed significant fluctuations on days 4, 8§,
and 15, respectively.



42

Med. Weter. 2022, 78 (1), 36-43

100

of rabies and immune protection of humans and

[ positive TC-tetracycline tests
— positive serotests

A O OO N © ©
o O O o o o
1 1 1 1 1 1

30 A
20 A

Number of positive samples

=
o
1

il

animals are therefore particularly important.
The number of people bitten in the Poltava
region during 2012-2020 was largest in 2012
(4234 cases) and smallestin 2018 (1951 cases).
Most people were bitten by dogs and cats who
had an owner, and the number of such incidents
had a tendency to grow. In 2017-2019, the num-
ber of people bitten by domestic animals in the
Sumy region was almost 50% higher than the
number of those bitten by vaccinated and stray
animals. In our opinion, rabies activity among
animals during 2009-2020 was restricted, in

Years

O T T T T T
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2017 2018 2019 2020

line with intensive vaccination of domestic
animals and oral immunization of wild animals.

Fig. 11. Results of tests on pathological (biological) material obtained

from foxes in the Poltava region in 2006-2020

100
90 A
80

[ positive TC-tetracycline tests
— positive serotests

70
60
50
40
301

20 A
10 H
0 T

2006 2007 2008 2009 2010 2011 2012 2013 2014 2018 2019 2020
Years

Number of positive samples

Fig. 12. Results of tests of pathological (biological) material
obtained from foxes in the Sumy region in 2006-2020

In contrast, the Orisvac vaccine (Ukraine) proved to
be effective in aerial vaccine baiting, as demonstrated
by high percentages of positive samples of biologi-
cal material. Thus, in 2018 and 2019, this percentage
reached 87.2% and 94.7% of positive serological tests,
respectively (Fig. 12). We can conclude that the use of
Brovarabies V-RG (Ukraine) was most effective with
the terrestrial method of baiting in 2010 and 2014,
whereas Orisvac (Ukraine) gave best results in aerial
vaccine baiting (in 2018 and 2019). The positive results
of both TC-tetracycline and serological tests reached
high values (120.90 + 177.16 and 109.9 + 164.39,
respectively) (Fig. 12).

Our studies in 2019 revealed that 84.8-86.6% of
the fox population in the Sumy and Poltava regions
consumed Orisvac vaccine (according to the results of
the tetracycline test), and 87.2-94.6% of the animals
had virus-neutralizing antibodies to rabies (at the rate
of 75% and above), which is sufficient to create an
immunological barrier in wild carnivores.

Rabies is a particularly dangerous zoonotic infection
of great social and economic importance. Prevention

The incidence of rabies in the Poltava region in
2009-2020 was highest in foxes, as far as wild
animals are concerned, as well as in cattle and
cats, when it comes to domestic animals. Analyzing
the species structure of rabies-infected animals in
the Poltava region in 2009-2020, it was found that
the largest number of diseased animals was recorded
among dogs in 2018, and the peak among cattle was
observed in 2010. We found similar tendencies among
rabies-infected animals in the Sumy region, with the
highest incidence of animal rabies reported in 2010.
The red fox was the most numerous among infected
wild animals, and again the peak incidence of rabies in
the Poltava region for the period 0f2009-2020 occurred
in 2017 (10 cases), and among foxes in the Sumy region
the highest incidence was recorded in 2010 (42 cases).
The use of Brovarabies V-RG (Ukraine) proved to be
most effective in the terrestrial method of baiting in
2010 and 2014, whereas the Orisvac vaccine (Ukraine)
produced best results in aerial vaccine baiting (2018
and 2019). In 2019, 84.8-86.6% of the fox population
in the Sumy and Poltava regions consumed the Orisvac
vaccine (Ukraine) (according to the results of the tetra-
cycline test), and 87.2-94.6% of the animals examined
had virus-neutralizing antibodies to the rabies (at the
rate of 75% and above), which is sufficient to create
an immunological barrier in wild carnivores.
According to an analysis of literature sources, there
have been no previous retrospective studies of rabies in
farm animals for the period of 1996-2020 in the Sumy
and Poltava regions of Ukraine. Our data on the species
morbidity of animals with rabies are confirmed by data
from Titarenko (37), where the most numerous among
all animal species were cats. The many publications
by foreign scientists and researchers on oral immuni-
zation against rabies became the basis for studies on
the blood serum and jaws of foxes from the Sumy and
Poltava regions of Ukraine. First, the efficacy of oral
rabies vaccination in Ukraine depending on the type
of vaccine and its application was considered. As the
experience of rabies-free European countries shows,
the rabies-free status can be achieved through regular
vaccination over 5-10 years using the aerial baiting
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system. In our opinion, the reduction of cases in wild
fauna was due to well-planned, systematic oral vac-
cination of animals. It is possible to eradicate rabies in
the Poltava and Sumy regions by a wide implementa-
tion of oral vaccination in foxes, stray dogs and cats,
and farm animals in affected holdings representing an
epizootic foci. Rabies control among domestic animals
remains an urgent problem, which can only be solved
by the joint efforts of veterinary service, experts in
veterinary and humane medicine.

In the Poltava and Sumy regions of Ukraine, rabies
control programs in foxes should be accompanied by
measures to combat stray dogs, given their large popu-
lations in certain areas. Breaking the chain between
animals and humans, oral immunization of wild car-
nivores in natural reservoirs, reducing the number of
stray animals, and increasing the coverage of domestic
animals with rabies vaccination are priority objectives
for the national medical and veterinary service.
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