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ABSTRACT

Introduction. Sylvatic rabies cases characterized by a consistently high incidence among wild and domestic animals are reported in the Russian Federation.
The epizootic cycle of rabies is maintained through the biological reservoir of Lyssavirus rabies in wild canid predators, primarily the red fox (Vulpes vulpes). Fox
ecology and behavior determine the spatial spread of rabies, its seasonal incidence patterns, and the species composition of animals involved in the epizootic cycle.
Objective. The rabies spatiotemporal analysis of 35-year monitoring data to study determinants and patters of the current disease situation.

Materials and methods. Using Microsoft Access (relational database management system www.microsoft.com) the data on rabies outbreaks in the Russian
Federation, rabies vaccination among wild animals and natural and agricultural zoning were aggregated. For spatial analysis, all epizootiological data were geocoded
and visualized as vector map layers within the GIS thematic project. The GIS project was constructed using QGIS Desktop platform (www.qgis.org).

Results. The current rabies distribution area covers most of the Russian regions. The area of persistently high rabies incidence primarily encompasses the forest-
steppe, mixed forest, and broadleaf forest biomes of the East European Plain. In the Russian Federation, the maximum number of rabies cases is reported among
foxes. Rabies epizootics in natural ecosystems exhibit spillover effects, leading to active transmission among multiple domestic animal species. The primary risk
group involves dogs, cats and cattle. Oral rabies vaccination of wild carnivores established a significant downward trend in animal rabies incidence while reducing
amplitude fluctuations in long-term epizootic cycle.

Conclusion. The observed decline in rabies incidence across the Russian Federation has not been accompanied by a proportional reduction in the disease’s geo-
graphic distribution. These findings underscore the need to modify current control measures and implement a comprehensive program for complete elimination
of circulating Lyssavirus rabies strains from infected ecosystems.
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0630p cOBpeMeHHOM 3M1300TNYECKON CUTYaLN MO OeLLeHCTBY
B Poccuinckoil Qeprepaumu. luHammnka nsmeHeHnit 3a 35-neTHuit
nepuoj, 3aKOHOMepPHOCTU, BAUAKOLLE GAKTOPbI

A. M. Tyniokun, A. A. Wa6eitkun
OIBHY «@eaepanbHblit HayuHblil LieHTp — Bcepoccniickuii HayyHO-1CCnefoBaTeNbCKUA MHCTUTYT IKCnepuMeHTanbHoi BeTepuHapuy umenn K. . Ckpabuna u fl. P. Kosaneko
Poccuiickoli akagemun Hayk» (OTBHY OHL BIU3B PAH), Pasanckuit npocnexT, 24/1, r. MockBa, 109428, Poccua

PE3IOME

BeepeHue. Ha repputopun Poccuiickoii Deaepaumm perncTpupyroTea 3nu300Tiam beleHCTBa NPUPOAHOTO TUMA, KOTOPbIE XapaKTepu3yIoTcs CTabunbHO BbICOKOIA
UHLMAEHTHOCTBIO CPEAM KX 11 IOMALLIHUX KUBOTHIX. HenpepbIBHOCTb 3MU300TUYECKOT0 NpoLiecca OelueHCTBa 06ecneunBaeTcs OMoNorinyeckoii pesepealineit
BUpYCa Lyssavirus rabies B NoNynALMAX ANKUX XMLIHIKOB CEMECTBA NCOBbIX, NPENMYLLECTBEHHO B NONYNALMMA pbixeit nucuup! (Vulpes vulpes). Jkonorus u 31o-
NOTUA INCAL, NPEAONPEAENSIOT TEPPUTOPUI0 PACPOCTPAHEHNS GELUEHCTBA, CE30HHYIO AUHAMUKY UHLMAEHTHOCTU U BUAOBOI COCTAB MBOTHbIX, BOBNEKAEMbIX
B 3MM300TUYECKMIi NPoLiecc.

Llenb uccnepoBanus. I'IpOBe,qume NPOCTPAHCTBEHHO-BPEMEHHOI0 aHaNn3a AaHHbIX MOHUTOPUHTA 6ewweHcTBa 3a 35-NeTHHi nepuoa Ana uccneaoBaHuna (I)aK-
TOPOB, OnpeaenALWnx 0c0beHHOCTH COBpEMEHHOI INN300TNYECKON cTyauun.

Marepuanbi u metobl. Ha nnatdopme penaunoHHoi cuctembl yripaBnenus 6asamu aaHHbix Microsoft Access (www.microsoft.com) 6binm arperupoBaHbl
[LaHHble 0 BCbllKax beleHCTBa Ha Tepputopum Poccuiickoii Oepepauim, o NpoeseHrN aHTUPabUUeckoil BaKUMHALMI CPEM BUKUX KMBOTHBIX, @ TaKKe
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0 NPUPOAHO-CENbCKOXO3ANCTBEHHOM PailOHMPOBaHMK. [INA BbINONHEHUA NPOCTPAHCTBEHHOTO aHaNM3a BCA 3MN300ToNOrMYecKan MHdopMaLUNA 6a3bl AaHHbIX
6bina reokoaMpoBaHa 1 Npe/cTaBneHa B Buze HAbopPoB BEKTOPHbIX KapT B TeMaTyeckom npoekTe reoutdopmaLmonHoii cuctembl. Moctpoenue MC-npoekta
npoBoaMnoch Ha nnatpopme QGIS Desktop (www.qgis.org).

Pe3ynbTatbl. CoBpeMeHHbIil HO30apean GeLueHCTBa 0XBaTbIBAET TEPPUTOPUI, KOTOPas 3aTparuBaeT 60MbLLyt YacTb pernoHos Poccuiickoit Oepepauyn. OcHoB-
HaA 30Ha CTabUNbHO BbICOKOI MHLIMAEHTHOCTY belleHCTBA MPUXOAUTCA Ha B1OMBI NiecocTeneid, CMeLLAHHBIX U LNPOKONMCTBEHHBIX NecoB Boctouo-EBponeit-
CKoiA paBHUHbI. Ha Tepputopum Poccuiickoil OepepaLn MakcumanbHoe KonyecTBo Cllyyaes beLieHCTBa PerucTpupyeTca Cpem aucuL. Iu300TuM GeLeHcTBa
B NPUPOAHDIX 3KOCKCTEMAX CONPOBOXAAKTCA IPhekToM «nepenusa» (spillover effect) ¢ akTUBHBIM pacnpocTpaHeHnem 6onesHu cpesu pasnuuHbIX BUAOB
ZOMALLIHUX XXUBOTHbIX. OCHOBHYHO rpyny 3MM300TONONMYECKOro PUCKA COCTABNAIOT COOAKM, KOLUKM 1 KpYMHBIii poraTblil ckoT. OpanbHas aHTupabuueckas Bak-
LMHaLMA JUKUX XVLLHUKOB 06ecnieunna GopmupoBaHIe BbIPaXXEHHOTO TPEH/A Ha CHIDKEHME 3a60/1eBAaEMOCTH XUBOTHBIX HELIEHCTBOM C OAHOBPEMEHHbIM
yYMeHbLLUeH/eM aMAANTYAbI KonebaHuii KpUBOI MHLIMAEHTHOCTY B NEPUOLbI MHOTONETHUX INU300TUYECKMX LIMKNOB.

3akniouenue. PeI'VICTPVIpyeMOG CHUKEHIE MHLMAEHTHOCTI GelLeHCTBa Ha Tepputopun Poccuiickoit (Denepaumm He CONPoBOXAAETCA 3HAYUMbIM YMEHbLLIEHNEM
nnotlanmn Ho3oapeana. 310 (BUAETENbCTBYET O HeobXxoaUMoCTY KOppeKLumn NnpoBOANMBIX NPOTUBO3NN300TUYECKNX MepOHpI/IﬂTI/IVI C pa3pa60TKO|7| nporpammbl
1o obecneyeHuto NOAHON AUMIMHALMN LIMPKYNUPYIOLL KX NONEBLIX LITAMMOB Lyssavirus rabies n3 Heﬁnarononyqulx KoCucTem.

KnioueBble cli0Ba: INM300TYECKNI NPOLECC, GELEeHCTBO, Lyssavirus rabies, Ho30apean, pe3epByap BIpyCa, 633a AaHHbIX, FEOMHOOPMALMOHHAA CUCTEM,
NPOCTPAHCTBEHHbIiA aHaNW3

bnaropapHocTu: UccnefoBaHue BbiNoHeHo B pamMKax rocyAapcTBeHHoro 3agaxua no reme FGUG-2025-0005.
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INTRODUCTION

Rabies is a viral disease of the sylvatic cycle that
causes fatal meningoencephalitis in all mammalian
species [1]. Clinical rabies in animals and humans can
be induced by infection with any of the 18 known types
of viruses of Lyssavirus genus [2]. Lyssaviruses circulate
within conspecific populations of mammals, known
as biological reservoirs, and are maintained in natural
ecosystems. The vast majority of lyssaviruses circulate
in bat populations (Chiroptera) [3]. An exception is the
Lyssavirus rabies species, which possessed biological
mechanisms that ensure the replacement of the reser-
voir host [4, 5, 6]. The adaptation of Lyssavirus rabies to
sustained circulation within terrestrial Carnivora pop-
ulations has facilitated its global spread and establish
ment in diverse ecosystems worldwide [7].

Lyssavirus rabies is responsible for the overwhelm
ing majority of all reported rabies cases [8, 9]. Since
the mid-20%™ century, the red fox (Vulpes vulpes) has
served as the primary reservoir host and main vector
for Lyssavirus rabies transmission [10, 11]. In Arctic eco-
systems, the Arctic fox (Alopex lagopus) is the primary
reservoir for Lyssavirus rabies [12]. In forest biomes, the
Lyssavirus rabies may be maintained in fox and raccoon
dog (Nyctereutes procyonoides) populations [13]. How-
ever, the role of raccoon dogs as a key biological reser-
voir of rabies virus in the Russian Federation remains
debated [14].

Although sylvatic (fox) rabies results in fewer hu-
man infections compared to urban canine rabies,
it causes significant morbidity and mortality among
diverse domestic and wild animal species [15].
Infection of non-reservoir animal species represents
a spillover event that terminates the epizootic chain,
as these dead-end hosts cannot sustain further
transmission [16].

It was proved that three species of lyssaviruses are
circulating in bat populations in the Russian Feder-
ation [17, 18, 19]. However, given the diversity of bat
species and their habitats, this list is likely incomplete.
Strains of European bat lyssavirus 1 (EBLV-1, formerly
Lyssavirus hamburg) have been confirmed to circulate
in serotine bat (Eptesicus serotinus) populations across
the European subcontinent. The circulation of Lyssa-
virus Irkut virus strains was detected in a population of
the greater tube-nosed bat (Murina leucogaster). In the
Russian Federation, the distribution of this bat species
and its maintained lyssavirus extends into climatically
suitable areas of Siberia and the Far East. In the foothills
of the Caucasus, the circulation of Lyssavirus caucasicus
strains (West Caucasian bat lyssavirus) was detected in
the population of the common bent-wing bat (Miniop-
terus schreibersii).

Due to the largely isolated nature of insectivorous
bat colonies, lyssavirus transmission from bats to other
species or humans occurs only sporadically and does
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Fig. 1. Annual rabies incidence curves in the major species groups

not currently represent a widespread epizootic or epi-
demic threat on a global scale.

The preservation and amplification of lyssavirus
strains within their natural biocenoses depend on
their sustained circulation among reservoir host popu-
lations. Furthermore, the epizootic dynamics of rabies
are shaped by the landscape and climatic conditions
of ecologically favorable yet epidemiologically high-
risk ecosystems [20]. Analyzing the spatiotemporal dy-
namics of animal rabies incidence across natural and
agricultural zones enables the identification of high-risk
areas and key ecological factors influencing epizootic
stability in different ecosystems [21].

MATERIALS AND METHODS

Using Microsoft Access (relational database man-
agement system www.microsoft.com), data from
reports of the Veterinary Department under the
Ministry of Agriculture of the Russian Federation
on rabies outbreaks and rabies vaccination among
wild animals were aggregated. The database was
structured to categorize all records by time period,
administrative region, and affected animal species.
All epizootiological data were georeferenced to
administrative regions and cross-referenced with
Russia’s natural and agricultural zoning data [22].
Graphical visualization and statistical data were
processed using Microsoft Excel Data Analysis ToolPak
(www.microsoft.com).

For spatial analysis, records of all rabies outbreaks
were georeferenced and linked to unique identifier
(ID) codes from the attribute tables of administra-
tive boundary vector layers of the Russian Federation.
This enabled the creation of thematic vector layers
incorporating epizootiological data within the GIS

project. The GIS project was constructed using QGIS
Desktop platform (www.qgis.org).

STUDY RESULTS

Analysis of 35 years of epizootiological monitoring
data reveals continuous temporal variation in rabies
epizootic indicators across the Russian Federation.
These fluctuations affected all key epidemiological pa-
rameters, particularly annual incidence rates and the
relative contribution of different animal species to epi-
zootic transmission.

As shown in Figure 1, the most pronounced inci-
dence fluctuations occurred in wildlife populations.
Until 1997, the number of reported rabies cases among
wild animals was significantly lower than the number
of cases among livestock and pets, which can be ex-
plained by the lack of active and passive monitoring
tests among wildlife. Over the following decade, di-
agnostic methods improved and the number of tests
among wild animals increased. During this period, in
the absence of oral vaccination for wild carnivores, the
epizootic process exhibited distinct multi-year cycles
characterized by 2—-4 year intervals between peak inci-
dence rates. This pattern reflects autocorrelation in the
epizootic process, wherein pathogen-induced mortal-
ity affects reservoir host population density.

In the middle of the 35-year period under review,
the use of rabies oral vaccines of wild carnivores was
initiated. Following the intensification of wildlife ra-
bies vaccination efforts, both a progressive decline in
disease incidence and stabilization of epizootic cycle
amplitudes were observed [9].

Comparison of the incidence curves in Figure 1 re-
veals that the rabies incidence in domestic carnivores
and farm animals directly correlates with the number
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of cases in wild animals. This correlation is evident with-
in epizootic cycles, though long-term trends. Following

2007, incidence rates declined more substantially in

livestock populations compared to domestic carnivores.
The technological modernization of livestock produc-
tion in recent decades has coincided with a reductionin

total herd sizes, including grazing animal populations.
The total number of cattle, according to Rosstat, was: in

1990 - 57,043.0 thousand animals; in 2007 - 21,501.6

thousand animals; in 2023 - 17,068.2 thousand animals

(as of the end of the year). While farm animal popula-
tions have remained stable or decreased in some areas,
the number of cats and dogs, particularly in rural areas

and small towns - has increased, raising the potential

for wildlife interactions [23].

The past decade to decade-and-a-half has represen-
ted a period of relative stability in ecological and epide-
miological drivers influencing rabies epizootic dynam-
ics. During this period in the Russian Federation, oral
rabies vaccination campaigns targeting wild predators
have been conducted on a regular basis. The minimum
amount of oral vaccine used per year was in 2014-2015
(5.5 and 5.0 million doses, respectively). In other years, this
figure ranged from 12.0 million doses (2013) to 26.4 mil-
lion doses (2020). On average, about 16 million doses
of oral rabies vaccine were used annually. That is why,
2013-2024 period was chosen for the study of the rabies
epizootic process patterns.

It was found that rabies was most often detec-
ted among foxes, dogs, cats, cattle and raccoon
dogs (Fig. 2).

Contemporary rabies epizootics in the Russian Fed-
eration are characterized not only by multi-annual in-
cidence cycles but also by distinct seasonal patterns,
largely determined by the biological and behavioral
characteristics of the red fox as the principal viral res-
ervoir and vector.

Rabies incidence reaches its annual nadir in early
summer, corresponding to the fox cub-rearing period
when adult vulpine hosts exhibit minimal migratory ac-
tivity and restricted home ranges. At the end of summer,
young foxes become more active, dispersing from their
birth areas to establish their own territories, thus in-
ducing an autumn increase in morbidity. The sharpest
increase in rabies cases among foxes typically occurs
in March, due to the increased activity and interactions
between animals during the winter mating season
(Fig. 3).

An analysis of data on rabies-infected localities over
this period shows that the current rabies distribution
area involves most of the Russian Federation regions.
Excluding the four new regions, rabies cases have been
reported in 78 regions of the country over the past
12 years, and rabies outbreaks have been reported
annually in 39 of them. The high incidence and spatial
density of rabies outbreaks in the new regions, based
on the observation data for the last two years, makes it
possible to classify these territories as a high-risk zone.

Over the 12-year period, 30 regions of the country
can be classified as the most severely infected, with
over 80% of rabies outbreaks reported (Table 1).

The highest incidence rates over the 12 years were
reported in the Central and Volga Federal Districts.
Herewith, a comparative analysis of six-year intervals

Small ruminants Deer  Wolves Other species
2% 1% 1% 4%
Racoon dogs \\ / Foxes
6% \ 36%

(attle
9% \

Cats
17%
Dogs
24%

Fig. 2. Percentage of rabies cases by animal species in 2013-2024

14pp Jan
Dec 1200 Feb
Nov Mar
Oct Apr
Ma
Sep 4
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. FOX
== Dog
=== Racoon dog
Cat
— Cattle

Fig. 3. Dynamics of seasonal rabies incidence in animals involved
in the rabies process (according to monitoring data for 2013-2024)

VETERINARY SCIENCE TODAY. 2025; 14 (3): 232-240 | BETEPUHAPUA CETOJIHA. 2025; 14 (3): 232-240

235



236

ORIGINAL ARTICLES | ANIMAL RABIES OPUTHATIbHBIE CTATbY | BELIEHCTBO XWUBOTHbIX

in these regions demonstrated substantial decline
in rabies incidence.

As evidenced by Table 1, the decline in disease in-
cidence occurred asynchronously across regions, with
some areas showing minimal change or even increased
case numbers.

The current rabies distribution area is mainly asso-
ciated with warmer regions of the Russian Federation.
A negligible number of cases was reported in the bi-
omes of the northern territories.

Table 1
The subjects of the Russian Federation with the highest rabies incidence in 2013-2024

A characteristic geographical pattern shows that
rabies outbreaks have lower spatial density in the sub-
zones of the northern and middle taiga regions. The
limited monitoring data from boreal forests reflects
both low human population density and inherently low
rabies prevalence, as evidenced by consistently min-
imal cases among domestic carnivores - suggesting
ecological factors naturally limit disease transmission
in these ecosystems. Rabies epizootics in boreal forests
naturally attenuate due to three key ecological factors:

Federal . . ‘ Rabies cases reported Pgrcentage relation-
District Russian Federation Subject ship between the two
In total 2013-2018 2019-2024 periods, %

Central Moscow Oblast. 1,501 1221 280 23
Volga Saratov Oblast 1,229 842 387 46
Central Belgorod Oblast 1,220 996 224 22
Central Lipetsk Oblast 931 852 79

Volga Republic of Tatarstan 811 719 92

Ural Chelyabinsk Oblast 797 437 360 82
Volga Penza Oblast 791 470 321 68
Central Voronezh Oblast 734 522 212 f
Central Tambov Oblast 733 493 240 49
Central Vladimir Oblast 684 443 pzy| 54
Southern Volgograd Oblast 680 478 202 4
Central Smolensk Oblast 665 3n 294 79
Central Tver Oblast 656 501 155 31
Volga Republic of Udmurtia 646 524 122 23
Volga Orenburg Oblast 565 453 112 25
Volga Nizhny Novgorod Oblast 563 309 254 82
Volga Samara Oblast 530 255 275 108
Central Bryansk Oblast 509 434 75 _
Central Yaroslavl Oblast 507 m 9% 23
Ural Sverdlovsk Oblast 466 N 145 45
Ural Tyumen Oblast 425 214 M 99
Central Tula Oblast 14 365 49

Central Ryazan Oblast 382 245 137 56
Volga Kirov Oblast 370 315 55

Siberian Krasnoyarsk Krai 309 110 199

Siberian Novosibirsk Oblast 298 184 114 62
Central Kursk Oblast 295 257 38

Siberian Republic of Khakassia 287 156 131 84
Southern Astrakhan Oblast 248 180 68 38
Central Kaluga Oblast 238 150 88 59
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. - 2013-2018

Fig. 4. Location and number of rabies outbreaks reported in the administrative regions

of the Russian Federation in 2013-2018 and 2019-2024

low predator population densities resulting from lim-
ited prey availability, landscape barriers that restrict
host movement, and winter snow cover that impedes
migratory transmission.

Comparative spatial analysis of rabies outbreaks be-
tween 2013-2018 and 2019-2024 revealed decreased
outbreak density (cases per unit area) while the geo-
graphic extent of affected regions remained stable
(Fig. 4).

The observed spatial heterogeneity in rabies out-
break distribution reflects environmental factors in-
fluencing wild predator ecology - particularly those
affecting host abundance and dispersal patterns. Con-
sequently, current epizootic risk zones show a strong
correlation with agroecological provinces and zones.

Between 2013 and 2024, rabies was detected
in 42 agroecological provinces of Russia, with over 50%
of cases concentrated in two high-risk zones: the Mid-
dle Russian forest-steppe and the Southern Taiga Forest
ecosystems (Fig. 5).

The association between rabies occurrence and
natural ecosystem characteristics influences both the
spatial distribution of outbreaks across administrative
units and regional variations in affected animal species
(Table 2).

The spatial distribution of rabies cases varies signifi-
cantly among different species. In colder regions, rabies
cases predominantly occur in wild animals, whereas in
warmer regions, domestic carnivores represent the
main epizootiological risk group. This pattern can be
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/
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Fig. 5. Distribution of rabies outbreaks reported in 2013-2024
by agroecological provinces of the Russian Federation

attributed to the intensive interpenetration of natural
and anthropogenic landscapes in southern regions,
where human activity and ecosystems are deeply in-
tertwined.

The lowest rabies incidence among foxes during
2013-2024 was reported in the Caucasian Mountain
natural area. Of the 192 recorded rabies cases, only 7
(4%) occurred in foxes. Furthermore, this area shows no
seasonal peak in animal rabies incidence during March,
which is characteristic of fox rabies in lowland biomes.

Table 2

DISCUSSION AND CONCLUSIONS

Rabies persistence in the Russian Federation is main-
tained by the virus’s reservoir in wild fox populations.
Between 2013 and 2024, foxes accounted for 36% of all
reported rabies cases. The most extensive and infected
zone comprises two agroecological provinces: the Mid-
dle Russian forest-steppe and Middle Russian south taiga-
forest. The ecological conditions of the East European
Plain’s forest-steppe zone and adjacent southern taiga
(mixed and deciduous forests) support robust canid

Rabies infected animals of various groups by territories (according to monitoring data for 2013-2024)

Federal Wild animals Pet animals Farm animals

District

Total animals Infected, % Total animals Infected, % In total Infected, %

North-Western 218 60 61 17 85 23
Central 4,909 49 4,410 44 m 7

Volga 2,77 43 2,823 44 876 14
Southern 362 24 935 61 243 16
North Caucasian 61 n 290 51 223 39
Ural 1,244 60 559 27 259 13
Siberian 928 53 359 21 4438 26
Far Eastern 110 48 61 27 57 25
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predator populations through abundant food resources
while facilitating widespread rabies transmission across
the region. The synergistic effect of these ecological
and epidemiological factors sustains the epizootic cy-
cle, maintaining consistently high rabies incidence rates
across the region.

Domestic animals — particularly dogs, cats, and cattle -
collectively represent the most frequently reported ra-
bies cases among other species, collectively comprising
approximately 50% of total disease incidence. All cases
of infection among these species can be regarded as
a side effect of the sylvatic cycle spillover. While dogs
account for approximately 24% of animal rabies cases
in Russia, the question of a sustained urban rabies cycle
(urban rabies) in the Russian Federation remains com-
plex. However, with a well-developed veterinary service
and a government-funded rabies vaccination program,
the probability of the virus establishing stable, indepen-
dent circulation in the dog population is extremely low.
Due to their behavior, domestic carnivores are the most
common victims of rabid foxes invading settlements.
As such, they serve as clear sentinels for sylvatic rabies
outbreaks, especially in areas with insufficient disease
monitoring. However, in some territories, primarily in
the North Caucasus, the epidemiology of rabies exhib-
its distinct characteristics that sharply contrast with the
rest of the country. In the Caucasian Mountain natural
area, rabies incidence in foxes is reported as 4%, with no
observed seasonal increase in March. This evidence sup-
ports the hypothesis of persistent, independent canine
rabies circulation in localized zones [24]. This possibility
is supported by studies demonstrating the genetic isola-
tion of Caucasus-region rabies virus strains. Furthermore,
the region’s geographical proximity to the canine rabies
enzootic area of Asia Minor provides a plausible expla-
nation for this distinct epidemiological pattern [25, 26].

Oral vaccination campaigns targeting wild predators
over the past 15 years have driven a significant reduction
in the overall incidence of animal rabies in the Russian
Federation [27]. The most pronounced decline occurred
in fox population. During this period, several short-term
increases in incidence interrupted the overall down-
ward trend. The most significant peak in animal rabies
incidence occurred in 2015, resulting from a dramatic re-
duction in the oral vaccination of wild predators during
the preceding year (2014-2015). The decline in rabies
incidence among domestic dogs and cats has been less
pronounced in recent years, which is likely attributable
to their actively growing populations.

A comparative spatial analysis of rabies outbreaks
over the last two six-year periods reveals that, despite
the overall incidence decline, the virus persists in histor-
ically endemic areas and has not been eliminated. While
this strategy significantly reduces epizootic and epide-
miological risks, any reduction in the oral vaccination of
wild predators would likely lead to a rapid deterioration
of the rabies situation. To date, Russia’s successful rabies
eradication using oral vaccine baits has been confined to
regions that are either geographically isolated from the
main disease distribution area, like Kaliningrad Oblast, or
located on its periphery, such as Leningrad Oblast and
the Republic of Karelia [28, 29].

The current epizootic situation necessitates
a new disease control strategy focused on containing

and reducing the disease distribution area. The scientif-
ic foundation for territorial rabies eradication programs
should be based on the principles of systemic epizooto-
logy. This discipline analyzes pathogen spread within the
context of local ecosystems and the impact of existing
disease control measures [21].
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