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chapter 9

SERGEY NAIDENKO1* AND TATYANA DEMINA2

Pathogens and parasites 
as potential threats for the 
Pallas's cat
Pathogens may be important factors affect-
ing population dynamics of different wild 
mammalian species (Roelke-Parker et al. 
1996, Daniels et al. 1999, Goncharuk et al. 
2012, Bevins et al. 2012). There are sever�
al examples of different pathogens leading 
to a decrease in number or even extinction 
of different populations of mammals in the 
wild (Roelke-Parker et al. 1996, Meli et al. 
2009). These have been epizootics caused by 
mutated canine distemper virus CDV in the 
Serengeti in 1994, and feline leukemia virus 
in Doñana National Park (Spain). Sometimes 
also very unusual pathogens may result in 
the death of animals. For example, Eurasian 
lynxes in a Netherlands zoo succumbed to 
the Bluetongue virus (Jauniaux et al. 2008), 
and the lethality of CDV to bears has been 
previously described (Cottrell et al. 2013). 
Knowledge of potential threats and risks for 
animal species, including infectious/invasive 
pathogens, may has critical value for their 
conservation.
Very little is known about the natural sources 
of most infections in wild cats. At the same 
time, many species or populations of Felidae, 
including the Pallas’s cat, are already serious�
ly threatened by factors such as reduced and 
fragmented range, habitat destruction and 
poaching of the predators themselves or their 
prey. Thus, otherwise minor diseases can po�

tentially be devastating if occurring in feline 
populations that are already small or in de�
cline. In addition, the Felidae are susceptible 
to a wide array of highly lethal or debilitating 
microparasites (Appel 1994), many of which 
are either native to, or easily transmitted by 
domestic species (Roelke-Parker et al. 1996). 
Free-ranging domestic cats and dogs might 
be regarded as the most likely source of dif�
ferent pathogens for wild cats.
It is very difficult to obtain data on felids, es�
pecially small species, and their mortality in 
the wild when addressing the reasons of their 
death. Correctly diagnosing causes of morta�
lity is very difficult since the animals need to 
be studied when they are ill or immediately 
after death. This is additionally hampered by 
habitats difficult to access such as the ones 
of the Pallas’s cat. In this case, data obtained 
from captive individuals becomes very valua�
ble. It is known, that Toxoplasma gondii may 
result in deaths of adult and young Pallas’s 
cats in captivity. Some authors believe that 
toxoplasmosis prevents the accumulation of 
a sustainable captive population of this cat. 
Captive breeding of Pallas’s cats has been 
successful; however, the kittens’ survival has 
been low (40%; Swanson 1999, Kenny et al. 
2002) primarily because of susceptibility to 
Toxoplasma gondii (Dubey et al. 1988, Basso 
et al. 2005). However, some other infectious 

agents may result in death of Pallas’s cats 
too. Our analysis showed that in the Mos-
cow Zoo, feline panleukopenia virus FPV 
caused the deaths of Pallas’s cats in 43% of 
the cases (of 37 analysed animals). Among 
younger animals (up to 6 years of age) this 
percentage was even higher with 59% (T. S. 
Demina, pers. comm.). Another 8% of ani�
mals died of co-infections (toxoplasmosis and 
panleukopenia) and 14% of toxoplasmosis. 
Respiratory infections (rhinotracheitis and ca�
licivirus) caused 5% of deaths of Pallas’s cats 
(Fig. 1). To sum up, infectious pathogens re�
sulted in the death of 76% of captive Pallas’s 
cats, and among animals up to 6 years old 
this number increased to 96%. Most of these 
animals were vaccinated against rabies, fe�
line calicivirus, panleukopenia and herpesvi�
rus but based on the results this vaccination 
was not effective (later the vaccine producer 
has been changed). 
Little is known about the effect of these 
path-ogens on Pallas’s cats in the wild. To 
date, cases of death of wild Pallas’s cats from 
FPV and undetermined causes have been 
documented in the wild in Russia (Kirilyuk & 
Puzanskii 1999). In comparison with captive 
Pallas’s cats, a low prevalence of some pa�
thogens has been found in Mongolian and 
Daurian wild Pallas’s cats (Dubey et al. 1988, 
Basso et al. 2005, Brown et al. 2005, 2010, 
Naidenko et al. 2014). Brown et al. (2005) 
showed that prevalence of antibodies to T. 
gondii was 13% (2/15) in wild cats in Mongo�
lia, but 100% (9/9) in tested cats in captivity. 
Another potential pathogen in wild Pallas’s 
cats is Cytauxzoon documented in Mongo�
lian cats but not in captivity (Ketz-Riley et 
al. 2003). These studies were conducted in 
Mongolia where the density of feral domestic 
cats is extremely low. In Russia, free-ranging 
domestic cats inhabit the same area as the 
Pallas’s cat. However, little is known about 
the prevalence of different pathogens in 
these domestic cats, although they could po�
tentially be an important source for infections 
in Pallas’s cats. 
The presence of pathogens in the Pallas’s 
cat populations was studied in the northern 
range (Daurian reserve, Russia) more thor-
oughly than at other sites. On the northern 
edge of the range the seroprevalence to dif�
ferent pathogens was analysed for Pallas’s 
cats (Naidenko et al. 2014), domestic cats 
(Pavlova et al. 2015) and their potential prey 
(Pavlova et al. 2016; Table 1). The Pallas’s 
cats (n = 22) were serum positive to 5 of the 
15 potential pathogens that were assessed Fig. 1. Rhinotracheitis in captive Pallas’s cat in Moscow zoo (Photo T. Demina).
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by kits of Hema and Narvak (both – Moscow, 
Russia), IDVet and BVT (both France) and 
Immunocomb (BioGal, Israel; for details see 
Naidenko et al. 2014, Pavlova et al. 2015, 
2016). Later we continued this study, in�
creased sample size to 40 Pallas’s cats and 
tested the serum prevalence to sixteenth 
pathogen (bluetongue virus). For the first time 
we found few individuals serum positive for 
four more pathogens (feline calicivirus, feline 
coronavirus, Chlamydia sp., Trichinella sp.). It 
is very difficult to estimate the negative ef�
fect of pathogen exposure on Pallas’s cats: 
some of them usually do not have a lethal 
effect (for example, Trichinella, Mycoplasma, 
Chlamydia), but may be dangerous when the 
immunity is low. Some other pathogens may 
not be dangerous for Pallas’s cats: canine dis-
temper virus is considered to be dangerous 
only for large and medium-sized cats (Daoust 
et al. 2009, Seimon et al. 2013, Gilbert et al. 
2015, Sulikhan et al. 2018), and mortality 
caused by feline leukemia virus has so far 
only been described for Lynx, Puma and Felis 
genera (Hoover & Mullins 1991, Sleeman et 
al. 2001, Cunningham et al. 2008). The ef�
fect of these three pathogens seems to be 
the most relevant: Toxoplasma gondii, feline 
panleukopenia virus FPV and feline calicivirus 
FCV. Nevertheless, the effect of Toxoplas�
ma on Pallas’s cats in the wild is unknown. 
Brown et al. (2005) showed that prevalence 
of antibodies to T. gondii was 13% in wild 
cats in Mongolia. Seroprevalence of Pallas’s 

cats to Toxoplasma in Daurskii reserve was 
similar (9%; Naidenko et al. 2014), although 
the number and density of domestic cats (the 
main vector of Toxoplasma) is much higher 
there than in Mongolia. However, the sero�
prevalence of domestic cats to Toxoplasma 
in Dauria was comparable to that of Pallas’s 
cats and did not depend on their population 
density (14.8%; Pavlova et al. 2015). The 
main prey species of Pallas’s cats are also 
in contact with Toxoplasma, although serum 
prevalence in those species was not high 
(Pavlova et al. 2016). To sum up, the lower 
serum prevalence to Toxoplasma of domestic 
cats in Mongolia and Dauria in comparison 
with the domestic and wild cats in the Rus�
sian Far East (near Vladivostok (up to 39%, 
Naidenko et al. 2019)) probably relates to the 
climatic conditions: extremely dry climate 
with extremely low winter and extremely 
high summer temperatures. 
Pallas’s cats positive to FPV and FCV have 
never been detected in the wild (although 
we found one of forty Pallas’s cat serum pos-
itive to FCV). However, antibodies to both 
pathogens were detected in domestic cats 
in the same area, and the effect of animal 
density was found to be significant whereas 
the effect of gender was not (Pavlova et al. 
2015). For FCV and FPV: domestic cats in the 
village were positive for these viruses more 
frequently (76% and 54%, respectively) than 
domestic cats at the herdsman stations (44% 
and 33%, respectively), where the density of 

the animals was much lower (Pavlova et al. 
2015). It is difficult to imagine that Pallas’s 
cats did not have contact with these patho�
gens when they visit herdsman stations and 
villages or encounter domestic cats in the 
steppe. It is more probable (based on capti�
vity data) that these pathogens are lethal to 
Pallas’s cats (in Moscow zoo FPV is the main 
source of mortality (see above)). Thus, these 
pathogens are possibly an important threat 
for Pallas’s cats in the wild. Climatic condi�
tions of Dauria create a natural barrier for To�
xoplasma dissemination, but for FPV and FCV 
an increase of domestic cat density enhances 
threats to Pallas’s cats. The vaccination of do�
mestic cats with a polyvalent vaccine against 
FPV, FCV and feline rhinotracheitis (herpes) 
virus seems the most reliable way to reduce 
this threat to wild Pallas’s cats. Similarly, vac�
cination of Pallas’s cats in zoos is the most ef�
fective means to prevent their infection with 
these potentially lethal pathogens. 
Another aspect is the distribution of helminths 
in Pallas’s cats. The information about them 
is extremely scarce. We know 9 helminths’ 
species of Pallas’s cats (Konyaev et al. 2012, 
Esaulova et al. 2017) which mostly have the 
same helminths (7 species) as other cat spe�
cies in Siberia and the Russian Far East (ti�
ger Panthera tigris, leopard Panthera pardus, 
snow leopard Panthera uncia). There are flat 
tapeworms (two species) and roundworms 
(7 species). One Acanthocephala species 
was also described as parasite of Pallas’s 

Pathogen Test system Pallas’s cat Domestic cat Prey species*

Toxoplasma gondii EIA, Hema, Vector-Best (both Russia) 2/22 9/61 10/273

Feline panleukopenia virus FPV Dot-test Immunocomb (BioGal, Israel) 0/20 27/60

Feline herpes virus FHV Dot-test Immunocomb (BioGal, Israel) 0/20 0/61

Feline calicivirus FCV Dot-test Immunocomb (BioGal, Israel) 0/20 37/60

Canine distemper virus CDV EIA, Hema (Russia) 0/16

Chlamydia sp. EIA, Hema (Russia) 0/16

Mycoplasma sp. EIA, Hema (Russia) 2/16

Feline immunodeficiency virus FIV Speed-test, BVT (France) 1/19 6/58

Feline leukemia virus FeLV Speed-test, BVT (France) 1/21 6/58

Feline coronavirus FCOV Dot-test Immunocomb (BioGal, Israel) 0/3

Influenza A virus EIA, Narvak (Russia) 2/22 0/60 89/136

Pseudorabies virus EIA, Narvak (Russia) 0/8

Candida sp. EIA, Hema (Russia) 0/14

Trichinella sp. EIA, IDVet (France) 0/19 1/61 13/251

Coxiella burnetti EIA, IDVet (France) 0/19 2/55 0/148

Bluetongue virus EIA, IDVet (France)

Table 1. Serum prevalence of Pallas’s cats, domestic cats and their potential prey species to different pathogens (Naidenko et al. 2014, 
Pavlova et al. 2015, 2016).

*the seroprevalence to these pathogens was different for different species. Bold names: pathogens which Pallas’s cats were found to be serum positive for, but data is not published yet.
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cats (Esaulova et al. 2017). The percentage of 
Pallas’s cats with helminths’ eggs in faeces 
was much lower than in tiger and leopards 
that was explained by weather conditions in 
Dauria (Esaulova et al. 2017). Mainly these 
pathogens may be dangerous for the carri�
ers when the habitats are unfavourable, for 
example, when prey abundance is low. How-
ever, at present we have no efficient way 
of affecting or controlling the distribution of 
these pathogens in the wild.

This study was supported by Russian Science 
Foundation N° 18-04-00200 (Naidenko PI).
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