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Abstract 
Background: The jungle cats (Felis chaus) are native to Asia, and found in Iran. 
Although north of Iran has a wide distribution of jungle cats, there is not any 
data about prevalence of parasitic infections in the population of these cats. 
Methods: From 2012 to 2015, seven specimens of the wild jungle cat (Felis 
chaus) from north of Iran, Mazandaran Province, northern Iran were collected 
and examined for their endoparasites and pathological lesions which were 
caused by the parasites. 
Results: Parasitological evaluations showed several species of endoparasites in 
the small intestine of cats including nematode (Toxocara cati), trematode (Alaria 
alata), and cestode (Mesocestoides lineatus). All of the examined jungle cats were 
infected to parasitic infections. From the total number of 7 jungle cats T. cati 
was found in 6 cats, A. alata in 1 cat, and M. lineatus was recovered from 3 cats. 
Histopathological samples displayed necrosis, vacuolar degeneration, atrophy, 
destruction of tissue, hyperemia, and infiltration of inflammatory cells in the 
intestine tissue.  
Conclusion: This study for the first reported T. cati, A. alata, and M. lineatus and 
their pathologic effects in the small intestine of jungle cat. 
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Introduction 
 

he jungle cats (Felis chaus) are native 
to Asia from southern China in the 
east through southeast, west, central 

Asia to the Nile valley in the west and also in 

South Asia (1). It is listed as least concern in 
the International Union for Conservation of 
Nature (IUCN) red list of threatened species 
as it is widespread and common, particularly 

T 

 

 

 

 

 

Iranian Society of Parasitology 

                                                                                                                                                        http://isp.tums.ac.ir 

 

Iran J Parasitol 
 

Open access Journal at 

http://ijpa.tums.ac.ir 

 

Tehran University of Medical 

Sciences Publication 

http://tums.ac.ir 

 

  

http://ijpa.tums.ac.ir/
mailto:youssefi929@hotmail.com


Tabaripour et al.: Endoparasites of Jungle Cats (Felis chaus) … 

Available at: http://ijpa.tums.ac.ir                                                                                                481 

in India (2) and according to the anecdotal 
information they have numerous populations 
in the north of Iran. Female jungle cats are 
slightly smaller than males, but average range 
is 50 to 94 cm in length, and weight varies 
across their range from 3 to 16 kg, with a me-
dian weight of around 8 kg (3). They have dif-
ferent colors in different species including 
tawny-grey, yellowish-grey to reddish-brown 
ticked with black (4). Jungle cats are single in 
nature and rest in other animals’ shelters, or 
under rocks, or in ground holes in areas with 
dense vegetation. They are active at night; 
their locomotion have been considered from 3 
to 6 km per night depending on the accessibil-
ity of prey (2). They are carnivorous mainly on 
birds, squirrels, rodents, hares, frogs, as well as 
various reptiles including snakes and turtles; 
many diseases such as parasitic infections 
could be transferred to jungle cats through 
their feed animals (5).  

A. alata has been founded in wildlife and 
members of canidae, felidae, and mustelidae 
families. Miracidia and cercaria stages of this 
parasite use aquatic snails and amphibians, 
respectively as intermediate hosts, and adult 
parasites are located in the small intestines of 
carnivores. Although many studies showed 
pathologic effects of A. alata infection in hu-
mans, studies on effect of this parasite on an-
imals are very limited (6).  

T. cati is one of the common dangerous 
nematodes of felidae and has a cosmopolitan 
distribution (7). Toxocariasis is the disease 
caused by this parasite which is usually asymp-
tomatic (8). Adult worms of T. cati are local-
ized in the small intestine and produce eggs. 
Felines can be infected by three routes, inges-
tion of rodents containing larvae, ingestion of 
parasite eggs that found in contaminated soil 
or transmammary infection of kittens (9). 
Adult worms cause pathologic effects in the 
small intestine tissue resulting in catarrhal en-
teritis and diarrhea (9, 10).  

M. lineatus is a rare parasitic intestinal tape-
worm which infects cats (11). The life cycle of 
this parasite has not been completely known, 

but probably mite or a coprophillic insect in-
gests the egg and cysticercoid matures in the 
arthropods. Cysticercoid develops to a 
tetrathyridium when the second host (rodents, 
opossums, amphibians, reptiles, birds, and 
mammals) ingests infected arthropods and if 
cats accidentally ingest the second intermedi-
ate host, tetrathyridia will develop into adult 
cestodes (12, 13). Adult of this parasite occurs 
in the small intestine; when a cat is infected 
with this parasite, enteritis, peritonitis, and 
ascites may occur (14).  

Although northern provinces of Iran have a 
wide distribution of jungle cats, there is not 
enough published data on the prevalence of 
helminthic infection and their pathologic ef-
fects in the population of these cats. So the 
current study aimed to study the endoparasitic 
infections and their pathologic effects in the 
jungle cats of the north of Iran. 
 

Materials and Methods 
 

Sampling 
During a three-year period (December 2012 

to May 2015), a total number of seven jungle 
cats (3 females and 4 males) killed by road ac-
cidents or recorded from illegal hunters by 
Mazandaran Department of Environment 
were transferred to the Faculty of Veterinary 
Medicine of Islamic Azad University of Babol 
Branch, Babol, Iran. Ethics Committee of the 
university approved the study. 

For necropsy examinations and searching 
for parasites and pathological lesions, all in-
ternal organs (oral cavity, oesophagus, stom-
ach, intestines, trachea, lung, liver, kidneys, 
gall-bladder, urinary bladder, and bile ducts) 
were checked. Several parsites were recovered 
from intestine.  

Visible helminths of intestine were screened 
separately by Mesh 70 and samples were trans-
ferred to Petri dishes. Trematode and cestode 
samples were fixed and preserved in 70% eth-
anol, stained with carminic acid, dehydrated 
then cleared and mounted in Canada-balsam 
(Merk, Germany). Nematodes specimens were 
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killed in hot saline solution, fixed in a solution 
made with 70% ethanol and 5% glycerin then 
cleared by a droplet of lactophenol and 
mounted by Canada-balsam (Merk, Germany). 
Recognition of helminthes was performed by 
a stereo-microscope (Olympus, Japan) and 
according to available systematic keys (15-17). 
For histopathological examinations, serial sec-
tions of tissue samples were taken from the 
attachment place of the parasites to the intes-
tine. All of the samples were transferred to 
10% buffered formalin and serial sections of 
formalin-fixed, paraffin-embedded of samples 
were produced and stained by routine Hema-
toxylin and Eosin (H&E).  
 

Study area 
Mazandaran (latitude 36.5656° N, longitude 

53.0588° E) is a province in the north of Iran. 
This province has a particular geographical 
condition with moderate and subtropical cli-
mate, coastal plains, mountainous areas and 
diverse ecosystems prairies and forests. 
 

Results 
 

Seven jungle cats (3 females, 4 males) were 
examined for their internal parasites. Several 
parasites were recovered including nematodes, 
trematodes, and cestodes recognized as T. cati, 
A. alata, and M. lineatus, respectively (Fig. 1). 

 
 
Fig. 1: Helminths recovered from jungle cats of Mazandaran province, Iran. (A) Toxocara cati: Head of T. cati 
has cervical alae and the distinct appearance of an arrow. (B) Alaria alata: (C) Mesocestoides lineatus. 
 

Six out of seven jungle cats (2 females and 4 
males), one out of seven (1female) and three 
out of seven jungle cats (2 females and 1 
males) were infected with T. cati, A. alata and 
M lineatus, respectively.  

Microscopic examination of T. cati histo-
pathological samples showed necrosis, infiltra-
tion of inflammatory cells including eosino-

phils and lymphocytes (Fig. 2). Tissue necrosis, 
inflammatory cells infiltration, mucosal atro-
phy, and vacuolar degeneration were observed 
in histopathological samples of A. alata (Fig. 
3). Necrosis, hyperemia, and infiltration of 
inflammatory cells (including lymphocytes) 
were pathological effects caused by M. lineatus 
in small intestine tissue (Fig. 4). 

 

 
 

Fig. 2: Infected small intestine tissue of jungle cat to Toxocara cati. Necrosis (black arrows) inflammatory cells 
infiltration [eosinophils (red arrows), lymphocytes (blue arrows)]. H&E staining. x40 magnification.  
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Fig. 3: Infected small intestine tissue of jungle cat to Alaria alata. Section of parasite (gray arrows), necrosis 
(black arrows), tissue distraction (blue arrows), atrophy (red arrows), inflammatory cells infiltration (green arrows), 
vacuolar degeneration (yellow arrows). H&E staining. X10, 40 magnification 
 

 
 
Fig. 4: Infected small intestine tissue of jungle cat to Mesocestoides lineatus. Necrosis (black arrows), hyperemia 
(red arrows), inflammatory cells infiltration (green arrows). H&E staining. X10, 40 magnification.  

 

Discussion 
 

Jungle cats have a wide distribution in Asia 
and Iran. They feed intermediate hosts of dif-
ferent parasites and as a result different types 
of parasitic infections can be seen in this spe-
cies. Habitat preferences and diet are among 
factors that affect the prevalence of helmin-
thic parasites in jungle cats. The higher para-
site burden in wild cats in comparison to the 
domestic cats can be described by the broader 
spectrum of prey species as potential interme-
diate hosts in their diet (18).  

The present study, for the first time has re-
ported the parasitic infections of jungle cats of 
northern Iran. T. cati, A. alata, and M. lineatus. 
There has not been any previous report about 
these parasites and their pathologic effects in 
the jungle cats of Iran, but T. cati was previ-
ously reported in wild felidae of Thailand (19), 

from stray cats in northern Iran (20), and from 
wild cats in Germany (21). Moreover, A. alata 
was reported from wild canis and felis in Ar-
gentina and Brazil (22, 23), in red foxes in Ire-
land (24, 25), and in French wild boars popu-
lations. M. lineatus was found in jungle cats in 
Iraq (26) and wide range of wild carnivores 
(dogs and cats) (27). 

Higher prevalence of helminths was report-
ed in males and the reasons for the male-
biased parasitism were behavioral, territorial, 
hormone, immune system, movement and 
diets (28). However, there was no significant 
difference between number of parasites re-
covered from male and female jungle cats. A 
study showed 87% rate of parasitic infections 
in wild cats from Slovakia and another one 
reported an endoparasitic infection rate of 
93% in wild cats (n=15) observed. In the pre-
sent study, all of the jungle cats were affected 
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to parasitic infection and any cat without any 
parasite was not observed. In this study, 
parasitic infection rate of T. cati, A. alata and 
M. lineatus were 6/7, 1/7, 3/7, respectively. 
The most prevalent parasite was nematode (T. 
cati) and the least prevalent was trematode (A. 
alata). In a similar study on jungle cats, most 
prevalent parasites were cestodes (Taenia 
crassiceps and Mesocestoides sp.) and least preva-
lent parasite was Acanthocephala (Oncicola 
prob. travassosi). Most nematode species in 
wild cats were Toxocara mystax (73%) fallowed 
by Toxacaris leonina (60%) and most found ces-
tode species was Taenia taeniaeformis (53%) (21, 
29). 

In the current survey, histopathological 
changes in the small intestine of infected jun-
gle cats were necrosis, vacuolar degeneration, 
atrophy, hyperemia and inflammatory cells 
infiltration in the tissue. It was reported that A. 
alata can be found in the small intestine of 
carnivores and cause inflammation, and cystic 
lesion with inflammation in arterioles (30). 
Mild intestinal lesion is caused by T. cati, and 
inflammatory cell infiltration, epithelial de-
struction and necrosis of tissue may occur (31). 
The reasons for these changes in small intes-
tine could be pathogenicity of parasites and 
depression of auto immune system of host 
(presence of leukocytes) caused by respond of 
the host body to parasitic infection. 
 

Conclusion 
 

The present study reported T. cati, A. alata, 
and M. lineatus as the endoparasites of jungle 
cats studied in the north of Iran, and also 
showed that these parasite could have histo-
pathologic effects on the small intestine tissue.  
 

Acknowledgements 
 

No financial support. 
 

Conflict of interest 
 

The authors declare that there is no conflict 
of interests. 

References 
 

1. Mukherjee S, Groves C. Geographic variation in 
jungle cat (Felis chaus Schreber, 1777) (Mammalia, 
Carnivora, Felidae) body size: is competition re-
sponsible?  Biol J Linnean Soc. 2007; 92: 163-172. 

2. Duckworth JW, Steinmetz R, Sanderson J, 
Mukherjee S. "Felis chaus". IUCN Red List of 
Threatened Species. Version 2014.3. International 
Union for Conservation of Nature 2008. 

3. Sunquist M, Sunquist F. Wild cats of the World. 
2nd ed. Chicago: University of Chicago Press. 
2002. 60-66.  

4. Burnie D, Wilson DE. Animal: The Definitive 
Visual Guide to the World's Wildlife. 2nd ed. 
Dorling Kindersley, London. 2001. 

5. Heptner VG, Sludskii AA, Komarov A, Komo-
rov N; Hoffmann RS. Mammals of the Soviet 
Union. Vol III: Carnivores (Feloidea). Smithson-
ian Institution and the National Science Founda-
tion, Washington DC. 1992; p. 356-397. 

6. Mohl K, Grosse K, Hamedy A, Wuste T, Kabe-
litz P, Lucker E. Biology of Alaria spp. and hu-
man exposition risk to Alaria mesocercariae a review. 
Parasitol Res. 2009; 105:1-15. 

7. Yamaguchi DW, Macdonald W. Passanisi DA, 
Harbour CD. Parasite prevalence in free-ranging 
farm cats, Felis silvestris catus. Epidemiol In-
fect.1996; 116(2): 217–223. 

8. Dubinski P, Havasiova-Reiterova K, Petko B, 
Hovorka I. Role of small mammals in the epide-
miology of toxocariasis. Parasitology. 1995; 
110(Pt 2):187-93. 

9. Bowman Dwight D, Hendrix M, Lindsay S, Barr 
C. Feline clinical Parasitology. 1st ed.). Ames, Io-
wa: Iowa State University. 2002; p. 275-286. 

10. Hendrix CM. Helminth infections of the feline 
small and large intestine: diagnosis and treatment. 
Vet Med. 1995; 90:456-76. 

11. Millán J, Casanova JC. Helminth parasites of the 
endangered Iberian lynx (Lynx pardinus) and sym-
patric carnivores. J Helminthol. 2007; 81(4):377-
280. 

12. Foronda P, Pérez Rivero A, Santana Morales MA 
et al. First larval record of Mesocestoides in car-
nivora of Tenerife (Canary Islands). J Parasitol. 
2007; 93(1):138-142. 

13. Loos-Frank B. Shedding of gravid proglottids and 
destrobilation in experimental infections of foxes 
with Mesocestoides leptothylacus Loos-Frank, 1980 
(Cestoda). J Helminthol. 1987; 61(3):213-218. 

http://ijpa.tums.ac.ir/
http://arts.anu.edu.au/grovco/Mukherjee%20chaus.pdf
http://arts.anu.edu.au/grovco/Mukherjee%20chaus.pdf
http://arts.anu.edu.au/grovco/Mukherjee%20chaus.pdf
http://arts.anu.edu.au/grovco/Mukherjee%20chaus.pdf


Tabaripour et al.: Endoparasites of Jungle Cats (Felis chaus) … 

Available at: http://ijpa.tums.ac.ir                                                                                                485 

14. Bowman DD. Feline clinical parasitology. 1st ed. 
Iowa University Press, Iowa. 2003. 

15. Gibbons LM. Keys to the Nematode parasites of 
vertebrates: 2nd ed. CABI Publishing, Walling-
ford, UK. 2010. 

16. Gibsons DI, Jons A, Bray RA. Keys to the 
Trematoda. 1st ed. CABI Publishing and Natural 
History Museum, London. 2002. 

17. Khalil LF, Jones A, Bray RA. Keys to the Ces-
tode parasites of vertebrates. Wallingford, UK: 
CABI Publishing; 1994. 

18. Skrjabin KI, Shikhobalova NP, Orlov IV. Essen-
tials in nematology, Vol. VI. Trichocephalidae 
and Capillariidae of animals and man and the dis-
eases caused by them. USSR, Moscow. 1957. 
p.195-208. 

19. Patton S, Rabinowitz AR. Parasites of wild felidae 

in Thailand: A coprological survey. J Wildl Dis. 
1994; 30(3) 472-475. 

20. Sharif M, Nasrolahi M, Ziapour SP et al. Toxocara 
cati infections in stray cats in northern Iran. J 
Helminthol. 2007; 81: 63-66. 

21. Krone O, Guminsky O, Meinig H, Herrmann M, 
Trinzen M. Endoparasite spectrum of wild cats 
(Felis silvestris Schreber, 1777) and domestic cats 
(Felis catus L.) from the Eifel, Pfalz region and 
Saarland, Germany. Eur J Wildlife Res. 2008; 
54:95-100. 

22. Travassos L, Freitas JFT, Kohn A. Trematodeos do 
Brasil. Mem Inst Oswaldo Cruz. 1969; 67:1–886. 

23. Martı́ nez FA. Helmintofauna de los mamı́ feros 

silvestres. Trematodes. Vet Arg. 1986; 26:544–551. 

24. Murphy TM, O’Connell J, Berzano M et al. The 
prevalence and distribution of Alaria alata, a po-
tential zoonotic parasite, in foxes in Ireland. Para-
sitol Res. 2012; 111(1): 283-90. 

25. Portier J, Jouet D, Ferté H et al. New data in 
France on the trematode Alaria alata (Goeze, 
1792) obtained during Trichinella inspections. Par-
asite. 2011;18(3):271-5. 

26. Mohammad MK. The parasitic fauna and the 
food habits of the wild jungle cat felis chaus furax 
de winton, 1898 IN IRAQ. Bull Iraq nat Hist 
Mus. 2008;10(2):65-78. 

27. Papadopoulos H, Himonas C, Papazahariadou M. 
Helminths of foxes and other wild carnivores 
from rural areas in Greece. J Helminthol. 
1997;71(3): 227-231. 

28. Poulin R. Sexual inequalities in helminths infec-
tions: a cost of being a male? Am Nat. 1996; 147: 
287-295. 

29. Youssefi MR, Hoseini SH, Zaheri BA, Abouhos-
seini Tabari M. First report of Ancylostoma tubae-
forme in Persian Leopard (Panthera pardus saxicolor). 
Iran J Parasitol. 2010; 5(1):61-63. 

30. Rentería-Solís ZM, Hamedy A, Michler FU et al. 
Alaria alata mesocercariae in raccoons (Procyon 
lotor) in Germany. Parasitol Res. 2013; 112(10): 
3595-600. 

31. Esfandiari B, Youssefi MR, Abouhosseini Tabari 
M. First Report of Toxocara cati in Persian Leop-
ard (Panthera pardus saxicolor) in Iran. Glob Vet. 
2010;4 (4): 394-395. 

 
 

 

http://ijpa.tums.ac.ir/

