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Abstract—Here we report the results of our own survey and literary published data on the ectoparasite fauna
and pathogens of the alien bat species, the Kuhl’s pipistrelle Pipistrellus kuhlii (Kuhl, 1817) (Chiroptera: Ves-
pertilionidae). This bat is a host of 36 species of parasitic mites, ticks and insects (including accidental find-
ings) and 13 species of pathogens (protozoa, bacteria, viruses). The flea Ischnopsyllus variabilis is re-corded
on this host for the first time. We have found that outside of the host ancestral range, the core of the bat par-
asite fauna is significantly different due to the loss of host species-specific ectoparasites. Particularly, in Rus-
sia, only 6 species of parasitic arthropods have been recorded for Kuhl’s pipistrelle and all of them are host
genus-specific. At the same time, the features of ecology and occasional finds of extrinsic parasites allow to
suggest that P. kuhlii has wide contacts with animals which are the reservoirs of zoonotic infec-tions, that in
combination with the fact of isolation of several pathogens from this species (including two coronaviruses)
points to a possible medical importance of Kuhl’s pipistrelle.
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variabilis, Carios vespertilionis
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INTRODUCTION

The Kuhl’s pipistrelle or Mediterranean Pipistrellus
kuhlii (Kuhl 1817), originating from the south
(Strelkov and II’in, 1990; Vernier and Bogdanowicz,
1999), originally preferred open plain arid and semi-
arid landscapes of the Mediterranean, North Africa,
Near East, and Kashmir (Strelkov et al., 1985). Pro-
gressive spread of this species was reported over the
last several decades in Europe (II’in, 2000; Strelkov,
2004; Bogdanowicz, 2004; Sachanowicz et al., 2006).
This contributed to the expansion of the total area of
the range by a factor of five (Ancillotto et al., 2016). A
pronounced tendency toward synanthropy, high
adaptability to various climatic conditions, and gen-
eral global warming induced its rapid dispersal in the
northerly and easterly directions. From the direction
ofthe south of Central and Eastern European, the spe-
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cies expansion northward was first reported as early as
the 1980s, when P. kuhlii was recorded from the north
of the Alps in Switzerland, southern Germany,
Austria, and Hungary (Haffner et al., 1991; Feher,
1995; Bauer, 1996; Meschede et al., 1998; Fiedler et al.,
1999; Spitzenberger and Bauer, 2001). Currently, the
species has reached the latitude of 50° and was
reported from Slovakia (Ceeluch and Sev¢ik, 2006;
Danko, 2007), the Czech Republic (Reiter et al., 2007),
and Poland (Sachnowicz et al., 2006). Additionally,
the active dispersal was recorded in Ukraine (Kedrov
and Shurshak, 1999; Godlevsky et al., 2000; Poluda and
Zagorodnyuk, 2001; Gavris’ and Kotserzhinskaya,
2002; Zagorodnyuk and Reznik, 2007; Gashchak et al.,
2009; Godlevs’ka, 2015), Belarus (Demyanchik, 2013;
Shpak and Larchenko, 2016), and Central Asia
(Strelkov, 2004).
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Prior to the mid-20th century, finds of P. kuhlii
were known to be rare from the regions neighboring
Russia, specifically, a few settlements in Transcauca-
sia and Central Asia and in Crimea (Kuzyakin, 1950;
Strelkov, 1963). In the east of European Russia, the
starting point of this species expansion was southeast-
ern Transcaucasia, where a rapid buildup of its popu-
lation level was observed in the 1940s—1950s (Veresh-
chagin, 1959). The first finds were made in Rostov-
on-Don in 1975 (Yarmysh and Kazakov, 1977), in
Grozny and Abrau-Dyurso in Krasnodar territory in
1977 (Yarmysh et al., 1980), and North Ossetia in 1978
(Komarov and Kuchiev, 1982). In the Volga region,
P. kuhlii was first discovered in 1980 in the vicinity of
Lake Baskunchak in Astrakhan region (48° N) (Lin-
deman and Subbotin, 1983), where the typical plain
species was able to arrive exclusively from the south,
while migrating along the western coast of the Caspian
Sea (Strelkov et al., 1985). Taking into account, how-
ever, its subsequent spread northward, it is not implau-
sible that the species could have found its way to the
region much earlier. By 1985, its finds had already
been reported from the north of Volgograd region,
where it reached 50° N (Strelkov et al., 1985). P. kuhlii
was detected in Saratov region at 51° latitude in 1988
(Strelkov and 1II’in, 1990) and reported from 52° N as
early as 1995 (Zav’yalov and Shlyakhtin, 1999). In
1997, the animals were already found by us in Samara,
whereas soon after, its habitat was identified in the cit-
ies of Novokuibyshevsk and Tolyatti (Smirnov and
Vekhnik, 2011). The species was found at Samara
Bend and in Penza and Ul’yanovsk regions in the early
2000s (Il’in et al., 2006; Zolina et al., 2007; Smirnov
et al., 2007; Shepelev et al., 2008; Smirnov and Vekhnik,
2011), as well as in the Republic of Mordovia (Artaev
and Smirnov, 2016). About the same time, it was
detected in Voronezh (Smirnov and Vekhnik, 2011),
Tambov (Lada, 2010), Bryansk (Sitnikova et al., 2009),
and Moscow (Kruskop and Kozhurina, personal com-
munication) regions. Prior to 1990 in the Transvolga,
finds of P. kuhlii were limited to occasional spots
located easterly up to the Bolshoy Uzen River within
the Volga-Ural interfluve (Strelkov and II’in, 1990).
Further eastward, the species was found at the end of
the 20th century strictly in the proximity to the Ural
River Delta (Shaimardanov, 2001). Attempts made in
the 1990s and in the early 2000s with intent to find it
in the floodplain of the lower and middle reaches of
the Ural River yielded no result; but in 2008, P. kuhlii
was detected at a number of points in Orenburg and
Chelyabinsk regions nevertheless (Davygora et al.,
2009). The northmost find was made in Udmurtiya
(Izhevsk) in winter 1991, but the animal was probably
transported there accidently by vehicle from the south
(Kapitonov and Grigor’ev, 1995).

Despite the spotlight recently put on the Kuhl’s
pipistrelle (Smirnov and Vekhnik, 2011; Godlevs’ka,
2015; Shpak and Larchenko, 2016; Ancillotto et al.,
2016; Sachnowicz et al., 2017), the parasitic fauna and
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pathogens associated with the species are considered
in scattered fragmentary communications from vari-
ous (primarily, African, Asian, and South European)
parts of the range. As for Russia, five or six species of
ectoparasites were described earlier. No information,
in actual fact, is available from Western Europe. From
the epidemiological perspective, bats are, however,
known to be a huge reservoir of zoonotic infections.
The literature mentions at least 250 virus agents alone,
including infectious agents of dangerous diseases,
such as rabies, Ebola fever, SARS, MERS, and
COVID-2019 isolated from microbats or otherwise
detected in their body (Schountz, 2013; Moratelli and
Calisher, 2015), while, in addition, many of their ecto-
parasites are involved in circulation of agents of differ-
ent nature (Orlova and Kononova, 2018). As already
been mentioned, the Kuhl’s pipistrelle demonstrates
active expansion across the territory of Russia and,
therefore, may possibly transport the temporal ecto-
parasites over a considerable distance, thus causing a
number of diseases to spread further.

MATERIALS AND METHODS

Bats were captured using the trapping nets during
the period of 2006—2019; the age and sex were deter-
mined in each individual and the reproductive state (preg-
nancy and lactation) was determined in females (Racey,
2009). Thirty-nine individuals of the studied species
were captured in Astrakhan region by D.G. Smirnov,
V.P. Vekhnik, and A.M. Luk’yanenko in the following
localities: village of Ivanchug (46°04” N, 47°59" E;
May 22, 2018, four specimens); Astrakhan Nature
Reserve, Damchikskii site (45°47° N, 47°53" E; May 23,
2018, 17 specimens); Astrakhan Nature Reserve,
Obzhorovskii cordon (guard station) (46°18" N, 48°59"E;
August 27 and 28, 2019; 18 specimens). In Dagestan,
pipistrelles were captured by Smirnov and Vekhnik in
the village of Kochubei (44°24’ N, 46°32" E; April 24,
2019; five individuals examined), in the outskirts of
Khasavyurt on the Aktash River (43°17° N, 46°38" E;
May 20, 2019; three specimens), and in the Agra-
khanskii Sanctuary of the Dagestan State Natural
Reserve (43°48’ N, 47°31” E; May 23, 2019; three speci-
mens). One animal of this species was captured by
Smirnov in the village of Novospasskoe, Ul’yanovsk
region (53°08’ N, 43°45” E; August 17, 2006). In Ros-
tov region, one individual was trapped by Zabashta in
the outskirts of Rostov-on-Don (47°29" N, 39°56” E;
July 20, 2019). Thus, a total of 52 individuals of P. kuhlii
were examined in eight localities of the Russian south;
after the examination and collection of ectoparasites,
all bats were released in the wild.

Ectoparasites were sampled using tweezers and
needle and fixed in 70% ethanol. Permanent prepara-
tions were made using Faure-Berlese mounting medium
according to standard technique (Whitaker, 1988);
parasites were identified by M.V. Orlova using stan-
dard keys and other taxonomic publications (Hopkins
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Table 1. Distribution of the Kuhl’s pipistrelle across the localities (# is the number of examined hosts; first line is the abso-
lute number; second line is MI; and third line is P, %)

Locality Astrakhan region Dagestan
Astrakhan Nature Reserve 3 o 2 . Rostov |Ul’yanovsk ol
.. ... |Ivanchug| % g g5 region region ota
Obzhorovskii | Damchikskii village 5 o 3 -2 < 2
. R=E |2 < O
cordon site g = s £ 5 S
25 | 23 | €4
Speme§ n=18 n=17 n=4 n=>5 n=3 n=3 n=1 n=1 n=2>52
of parasite
s 10 18 7 10 52
featonyssus 1 - - 3.6 3.5 33 7 - 2.5
periblepharus
56 100 67 100 40
Cari 4 4
artos' o ) _ _ _ _ _ _ _ )
vespertilionis
11 4
Iseh I 5 3 5 2 1 16
SCHNOPSYITUS 1 1.3 2 - 1 - - 114
octactenus
28 18 100 20 33 27
1
Ischnopsyllus
o - - - - — — - 1 1
variabilis
2
19 3 5 20 7 11 73
Total 2.1 1 1.3 4 3.5 3.7 7 1 2.6
50 18 100 100 67 100 54

and Rothschild, 1956; Filippova, 1966; Orlova et al.,
2016). The core of the parasitic fauna was assessed on
the basis of the parameters proposed by Balashov
(2009). Host infestation parameters are presented
using the standard parasitology indices, such as MI
(mean intensity), which is the mean number of para-
sites per infested host, and P (prevalence), which is
percentage of infested individuals.

RESULTS

There were 73 specimens of four ectoparasite spe-
cies (in Acari and insects) collected from the exam-
ined individuals of P, kuhlii (Table 1).

Acari: Gamasina: Macronyssidae

Steatonyssus periblepharus Kolenati, 1858: 4 99, 6 N1
(Astrakhansk Nature Reserve, Obzhorovskii cordon,
August 27 and 28, 2019); 13 @@, 5 N1 (Dagestan,
Kochubei village, April 24, 2019); 3 @@, 4 N1 (Dages-
tan, Khasavyurt outskirts, May 20, 2019); 9 @9
(including one with intrauterine egg); N1 (Dagestan,
Agrakhanskii Sanctuary, May 23, 2019); &, 6 N1
(Rostov region, Platov Airport, July 20, 2019).

RUSSIAN JOURNAL OF BIOLOGICAL INVASIONS

Acari: Parasitiformes: Argasidae

Carios vespertilionis Latreille, 1796: 4 L (Astrakhan
Nature Reserve, Obzhorovskii cordon, August 27 and
28, 2019).

Insecta: Siphonaptera: Ischnopsyllidae

Ischnopsyllus octactenus (Kolenati, 1856): 5 Q@9
(Astrakhan region, Ivanchug, May 22, 2018); 2 99, &
(Astrakhan Nature Reserve, Damchikskii site, May 23,
2018); 4 @9, 8 (Astrakhan Nature Reserve, Obzhorovskii
cordon, August 27 and 28, 2019); @ and & (Dagestan,
Kochubei village, April 24, 2019); @ (Dagestan, Agra-
khanskii Sanctuary, May 23, 2019).

Ischnopsyllus variabilis (Wagner, 1898): @ (Ul’yanovsk
region, Novospasskoe village, August 17, 2006).

DISCUSSION

Our samples feature the dominant number of
S. periblepharus (52 out of 73 specimens (in other
words, nearly three-fourth of the collected parasites)
found in five out of eight inspected localities. The
intensity of their infestation of bats is relatively low
(MI not exceeding 3.6); the proportion of infested
Vol. 11
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Table 3. Pathogens isolated from the Kuhl’s pipistrelle

Pathogen

Territory

Source Diseases caused

Apicomplexa: Eimeriidae

Eimeria pipistrellus

FEimeria chiropteri

Eimeria kuhliensis

Saudi Arabia

Alyousifet al., 1999
Alyousif, 1999a
Alyousif, 1999b

Coccidiosis (eimeriosis)

Bacteria: Spirochaetaceae

Borrelia sp.

Borellia afzelii

Borrelia burgdorferi s. 1. genospecies Borrelia afzelii

Rostov region, Russia | Zabashta et al., 2019

Lyme disease

Anaplasmataceae

Ehrlichia sp.

’ Rostov region, Russia ‘ Zabashta et al., 2019 ’ Ehrlichiosis

Francisellaceae

Francisella tularensis

‘ Rostov region, Russia ‘ Zabashta et al., 2019 ‘ Tularemia

Virus
Vaprio virus (VAPV) (Rhabdoviridae) al Lelli et al., 2018 —
a
Toscana virus (TOSV) (Bunyaviridae) Y Verani et al., 1988 —
. .. Italy, Lelli et al., 2013
Alphacoronavirus (Coronaviridae) Spain Falcén et al., 2011 B
Betacoronavirus (Coronaviridae) Italy Lelli et al., 2013
. .. Germany, Kohl et al., 2012
Orthoreovirus (Reoviridae) Ttaly Lelli et al., 2012 —

individuals ranges from 56 to 100%. The next abun-
dant species in our material flea /. octactenus is char-
acterized by smaller infestation parameters (M1 from 1
to 2, P from 18 to 100%). The remaining two species
(tick C. vespertilionis and flea I. variabilis) are repre-
sented by isolated individuals.

Thus, according to our own and published data,
37 arthropods identified to species were recorded from
the Kuhl’s pipistrelle (mites, ticks, and insects),
among which 36 are parasites (Table 2). In addition,
13 pathogenic microorganisms were isolated from this
species over the past 20 years: three protozoan species
(coccidia) of genus Eimeria, three groups of Borrelia
(Borrelia burgdorferis. 1., Borrelia afzelii, and Borrelia sp.),
Ehrlichia sp., Francisella tularensis, and five viruses
belonging to four families (Rhabdoviridae, Bunyaviri-
dae, Coronaviridae, and Reoviridae) (Table 3).

In faunistic terms, arthropods are represented by
Acari, including 16 species from eight families of three
orders, and insects, including 18 species from four
families of three orders.

Apparently, only some of the arthropod finds are
due to parasitism. Thus, nonparasitic Kleemannia sp.
appears to be an accidental find, because these mites
are associated with bees. A number of finds are arti-
facts (mites Laelaps algericus, Dermanyssus gallinae,

RUSSIAN JOURNAL OF BIOLOGICAL INVASIONS

Vol. 11

Spinturnix psi, Meristaspis lateralis, Parasteatonyssus
ca. nyctinomi, and Hyalomma dromedarii; bat flies
Nycteribia schmidlii, Phthiridium biarticulatum, Peni-
cillidia conspicua; fleas Xenopsylla cheopis and Lep-
topsylla sengis). At the same time, these finds, in par-
ticular, characterize active contacts of the Kuhl’s
pipistrelle with other bat species, as well as vertebrates
from other classes (birds) and orders (primarily,
domestic animals, such as rats and mice). In this case,
the Kuhl’s pipistrelle acts as a primary host (or one of
these hosts) only for 11 species of ectoparasites (five
Acari and six insect species), the most abundant and
common among which (Acari St. periblepharus and
C. vespertilionis, fleas 1. octactenus and I. consimilis,
bat flies B. daganiae, and bugs Cacodmus vicinus)
appear to form a core of ectoparasitic P. kuhlii fauna.

Data on parasites of this species in Russia is on a
smaller scale. As few as six arthropod species (three
Acari and three insect species) and three taxa of
pathogens were similarly recorded by us earlier, which
can be attributed to insufficient knowledge about this
host. Interestingly, all ectoparasitic species recorded
in Russia are common to Pipistrellus spp. without
being exclusively specific to P. kuhlii. As range of the
bats expands northward, the core of their ectoparasitic
fauna can be assumed to undergo a series of changes in
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that, in particular, highly host-specific species are lost.
The latter include ectoparasitic insects typical to the
Kuhl’s pipistrelle, such as bat fly Basilia daganiae, flea
Ischnopsyllus consimilis, and bug C. vicinus, the finds
of which outside of the Mediterranean are unknown.
All of the three listed species are transient ectopara-
sites sensitive, among other factors, to environmental
parameters. Therefore, lack of the ecologically ade-
quate conditions in their shelters and, primarily, not
sufficiently high temperature can explain allocation
(confinedness) of these insects to the ancestral range
of P. kuhlii. In actual fact, outside of the Mediterra-
nean, the core of ectoparasitic fauna of this host is rep-
resented only by pipistrelle genus-specific parasites
(Acari St. periblepharus and C. vespertilionis and flea
I. octactenus). Our finding from the Kuhl’s pipistrelle
of flea /. variabilis common to temperate belt of Europe,
stretching from the Atlantic region to Urals, and not
seen within the ancestral range of this host suggests
that P. kuhlii can enter a spectrum of hosts of extrinsic
parasites from allied bat species.

Of particular concern are the multiple finds
(including accidental encounters) from the Kuhl’s
pipistrelle of bat flies, which are vectors of various dis-
eases, such as C. vespertilionis, L. algericus, D. gallinae,
X. cheopis, and Lept. sengis, as well as data with respect
to the its isolated pathogens. Presumably, P. kuhlii is
involved in transmission of a number of bacteria
harmful to humans, e.g., Borrelia, Ehrlichia, and tula-
remia agent, and coronaviruses, for which a possibility
of transmission to humans was confirmed by the 2020
pandemic (Table 3). Along with this, it has acquired a
status of abundant species in some areas, after having
become established in, e.g., many cities of European
Russia. Additionally, as a bat, the Kuhl’s pipistrelle is
characterized by all traits common to this group, such
as a capacity to cover long distances (can potentially
spread pathogens over considerable area) and active
use of anthropogenic structures for day roosts and
hibernation roosts; in other words, it has contacts with
humans and synanthropic species, including the ones
involved in circulation of the natural focus infections,
such as rats and house mice, and has the possibility to
exchange pathogens. Altogether this determines urgency
for the further in-depth inquiry into the ecology and
medical importance of the Kuhl’s pipistrelle and associ-
ated parasites in Russia.
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