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Abstract

According to the last information of IUCN Red List, Eurasian lynx has been
endangered since 2010. The population of this animal is heavily affected by
infectious parasites. Two adult Eurasian lynx (one male and one female) were
illegally hunted and found dead in Parvar National Park, Semnan Province,
Keywords:
Iran. After the autopsy, the tissue and parasite samples were collected from
Eurasian lynx;
gastrointestinal tract and transferred to 70% alcohol. Samples were recovered
Lynx lynx;
and identified as Joyeuxiella spp. Sonsino, 1889. Tissue samples were taken
Joyeuxiella spp.;
from the place of sticking of parasites on the intestinal wall, for histopathoHistopathology;
logical examination, and were transferred to 10% buffered formalin. FollowIran
ing routine processes and H&E staining, the slides were examined microscopically. Main histopathological observations were epithelial hyperplasia
*Correspondence Email:
and destruction, inflammatory cell infiltration in mucosa and submucosa of
dr_hosseini2323@yahoo.com jejunum. To the best of the author’s knowledge, this is the first report and
histopathological study of Joyeuxiella spp. in the world in Eurasian lynx.

Introdution

T

he Eurasian lynx (Lynx lynx) is a medium- sized carnivorous cat from Felidae family. It has strong, partly long
legs, with furred paws and short tail
with a black tip, black stubbles of hair on its
ears. (1). 80-130cm in head and body length,
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11-24.5 cm in tail length and 60-75 cm in
shoulder height makes the size of this animal
twice as big as the Iberian lynx (L. pardinus)
and the biggest among the genus lynx cats (2).
Males and females are 18-30 kg and 8-21 kg in
weighting respectively. It is twice as big as a
Available at: http://ijpa.tums.ac.ir
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Canadian lynx (L. Canadensis) (3). Generally,
this animal is native to woodland area. It is
introduced to Russia from the West of the
Europe. In Iran, it is native to Alborz Mountain. There is more than 30 prey species with
so many variable sizes in the Eurasian lynx's
diet, from mice to moose (4).
According to last information of the International Union for Conservation of Nature
(IUCN) Red List, Eurasian lynx has been in
“Endangered” (EN) condition since 2010.
Parasite infection is common and most of the
carnivorous mammals may have important
effects on Eurasian lynx populations (5) especially in the young age of animals, as there are
reports related to kitten death with high numbers of internal parasites in Scandinavia and
Switzerland (5-7).
Joyeuxiella Fuhrmann, 1935 is a genus of Cestoda class. The adult Cestode inhabits in the
small intestine of any carnivores ministering as
definitive hosts (e.g. cat, dog, fox, wolf). Also,
this tapeworm is commonly found in cats,
however, the prevalence of Joyeuxiella spp. in
foxes is higher than the other canids. It seems
that, the dietary habits of foxes to ingest the
intermediate hosts raise the possibility of
Joyeuxiella spp. Although the first-intermediate
host has not been determined, reptiles and
small mammals serve as secondary intermediate hosts (8).
The infection of definitive host occurs by
eating an infected intermediate or secondary
intermediate host. The adult parasite sticks to
the host's mucosa of the intestine wall. The
attachment applied by a rostellum, which carries over seven (usually 14 to 18) rows of
thorn-like hooks (8, 9). The attachment of the
helminth to the mucosa of intestine might
cause marked injury affiliated with villous necrosis. However, in most cases, the infected
animals do not show any clinical signs (8).
Although parasite infection is common in
Eurasian lynx, there is no report of Joyeuxiella
in this animal till now. With the author’s information, this is the first report and histo-
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pathologic study of infection with Joyeuxiella in
Eurasian lynx (L. lynx) in the world.

Case Report
In years 2015 and 2017, two adult Eurasian
lynxes (one male and one female) were illegally
hunted and found dead in Parvar National
Park, Semnan Province, Iran (35°53'N to
36°10'N; 53°23'E to 53°48'E.). The male one
weighed 14 kg. The female one weighed 12 kg.
Recording of gross lesions and the collecting
of parasites from gastrointestinal tract were
performed after necropsy. Also, tissue samples
were taken from the parasite's attachment
places and samples fixed in 10% buffered
formalin and following by routine proceedings
and H&E staining, the slides evaluated microscopically. All the parasites were washed in a
saline solution (NaCl 0.9%). Then, lactophenol solution was used for clearing the worms
and the parasites identified by light microscope. Parasites measurement was performed
using the TCapture software (Tucsen, Fuzhou,
China).
In the present study, intestine necropsy revealed that the Eurasian lynxes were infected
by Joyeuxiella spp. The parasite was characterized by the morphology and the size of different part of body such as suckers, rostellum,
and hooks. They were identified as the genus
Joyeuxeilla, based on the morphology which
comprised two sets of reproductive organs in
a mature segment and in the gravid segments
there was only one egg in each egg capsule
(Fig.1) (9, 10). The length and width was 30103mm, 0.71-2.45mm respectively, number of
segment was 102-245, neck 190-1310 µm,
maximum diameter of suckers (round or oval)
was 121-153, rostellum size was 195-430 × 76133 µm, mature segments size was 390-600 ×
550-1100µm, the maximum diameter of ovary
was 185-201µm, and the maximum diameter
of egg size was 35-41µm.
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Fig. 1: A: Joyeuxiella spp. on the intestine of Lynx lynx. B, C, D: Different parts of Joyeuxiella spp.

Also the study of hooks showed 19-23 long
near apex; 9-11 at base and base of rostellar
invagination armed with irregularly arranged
hooks. Microscopic examination showed epithelial hyperplasia and destruction, Goblet cell
hyperplasia, inflammatory cell (Lymphocyte)

infiltration in mucosa, and submucosa of jejunum the infected animals.
The study was approve by the Ethics Committee of Islamic Azad University, Babol, Iran.

Discussion
Eurasian lynx (L. lynx) is a medium-sized cat
that lives in the woodland area of Alborz
Mountain in Iran. Hunting and vehicle collisions are the main unnatural causes of death
and the main natural causes include starvation
inter- and intraspecific killing and disease (11).
In Switzerland, the death rates for the infectious diseases was 18% within which the
amount of parasite infections was 53.85% (12).
This shows that the infection with parasites
may have important effects in this animal
population (5). Thus, the information about
parasite infection in this animal can be helpful.
Parasites identified in Eurasian lynx included
Diphyllobothrium latum, Spirometra janickii, Taenia
pisiformis, T. laticollis, T. hydatigena, T. taeniaeformis, Trichinella spp., Taeniidae, Ancylostoma tubaeforme, Aelurostrongylus abstrusus, Alaria alata,
Metastrongylus spp., Eucoleus aerophilus, Capilaria
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spp., Nematodirus spp. (5, 6). To date, there has
not been any report about occurrence of infection with Joyeuxiella spp. in Eurasian lynx in
the world.
In Iran the prevalence of Joyeuxiella spp. in
northern cities of Iran was 10%, and in Ilam
city was 8.3% (13, 14). The study of intestinal
parasite of stray dog in Lorestan Province of
Iran showed that the prevalence of Joyeuxiella
spp. was 5% (15). In Chaharmahal and
Bakhtiari Province of Iran the parasite's prevalence was 26.5%. In this study, same as previous reports, the prevalence rate of this parasite
in foxes was higher than the other canids
(16).The study of helminth parasites of stray
dogs and jackals in Shahsavar area showed no
infection with Joyeuxiella spp. (17).
According to previous studies, 65.8% of
stray cats in Dubai, 58.3% in Baghdad, 55.2%
Available at: http://ijpa.tums.ac.ir
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in Mid-Ebro Valley of Spain, 38.3% in Kuwait,
31.8% in Egypt, 26% in Mosul were infected
by this parasite (18-23). A study in Majorca
Island of Spain about the rate of spread of
helminth parasites in wild cats showed that the
rate of infection with Joyeuxiella was high
(76%).
Daoud et al reported J. pasqualei in cats in
Iraq (24). Also, there have been some reports
of infection with J. echinorhyncoides in jackals
(South Africa), Vulpes sp.(Palestine), Tatera
indica (Iran), fox (Kuwait, Iraq), and Vulpes
zerda (USA) too (22).
The J. echinorhyncoides specimen, described by
Jones in 1983, states the range of the length
(21-145 mm), width (0.5-2.5 mm), number of
segment (90-283), length of rostellum (188329 × 56-80µm), maximum diameter of suckers (oval or round; 118-179 µm), length of
neck (180-1620µm), size of Mature segments
(380- 694 × 523-1100 µm), number of hooks
(17-26 long hooks near apex decreasing to 911 at base; base of rostellar invagination
equipped with untidy arranged hooks.), maximum diameter of ovary (165-282 µm), egg size
(35-45 µm) of this parasite. The range of the
characterizing parameters in our study was in
this range although the precise diagnosis is
possible by PCR method. (22).
In Ilam Province of Iran, 10 species of internal parasite including helminthes, such as J.
echinorhyncoides and protozoa were detected in
wild cats (14). Histopathologic study of internal parasites showed that the infection with
the endo parasite could affect all the organs in
the body especially the small intestine and increased crypt length and mitotic rate of epithelial cells, inflammatory cell infiltration, vasodilatation, congestion, hemorrhage and necrosis with the destruction of the villi, degeneration in lamina propria of Intestinal villi (14).
Our histopathologic study showed epithelial
hyperplasia and destruction and inflammatory
cell infiltration in mucosa and submucosa in
jejunum of small intestine in both cases.

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

Regarding to the author’s knowledge, this
study might be the first case report and histopathological study of Joyeuxiella spp. isolated
from Eurasian lynx in the world from central
parts of Iran.

Acknowledgements
No financial report was received for this
study.

Conflict of interest
The authors declare that there is no conflict
of interest.

References
1.
2.
3.
4.

5.
6.

7.

8.

9.

Tumlison R. "Felis lynx." Mammalian
species. American Society of Mammalogists;
1987.P1-8.
Jackson P. "The status of cats in the wild."
International Zoo Yearbook ; 1997. 35(1): 1727.
Nowak, R. M. Walker's mammals of the world,
JHU Press ; 1999 Apr 7.
Odden J, Linnell JDC, Andersen R. Diet of
Eurasian lynx, Lynx lynx, in the boreal forest of
southeastern Norway: the relative importance
of livestock and hares at low roe deer density.
European Journal of Wildlife Research.
2006 ; 52: 237-244.
Valdmann H, Moks E, Talvik H. Helminth
fauna of Eurasian lynx (Lynx lynx) in Estonia. J
Wildl Dis. 2004; 40(2): 356-360.
Szczęsna J, Popiołek M, Schmidt K, et al.
Coprological study on helminth fauna in
Eurasian Lynx (Lynx lynx) from the Białowieża
Primeval Forest in eastern Poland. J Parasito.
2008; 94(4): 981-984.
Schmidt-Posthaus H, Breitenmoser-Wörsten C,
Posthaus H, et al. Causes of mortality in
reintroduced Eurasian lynx in Switzerland. J
Wildl Dis. 2002 ;38(1):84-92.
Papazoglou L. G, Diakou A, Patsikas M. N, et
al. Intestinal pleating associated with Joyeuxiella
pasqualei infection in a cat.Vet Rec. 2006;
159(19): 634- 635.
Jones A. A revision of the cestode genus
Joyeuxiella Fuhrmann, 1935 (Dilepididae:

285

Iran J Parasitol: Vol. 15, No. 2, Apr-Jun 2020, pp.282-286

10.
11.

12.

13.

14.

15.

16.

Dipylidiinae). Systematic Parasitology. 1983 ; 5:
203-213.
Yamaguti S. Systema Helminthum. vol. II. The
cestodes of vertebrates. Systema helminthum.
Vol. II. The Cestodes of Vertebrates; 1959.
Andrén H, Linnell JDC, Liberg O, et al.
Survival rates and causes of mortality in
Eurasian lynx (Lynx lynx) in multi-use
landscapes.
Biological
Conservation.
2006 ;131(1): 23–32.
Schmidt-Posthaus H, Breitenmoser- Wörsten
C, Posthaus H, et al. Causes of mortality in
reintroduced Eurasian lynx in Switzerland. J
Wildl Dis. 2002 ;38(1): 84-92.
Changizi E, Mobedi I, Salimi-Bejestani M. R,
Rezaei-Doust A. Gastrointestinal helminthic
parasites in stray cats (Felis catus) from north of
Iran. Iran J Parasitol. 2007 ; 2(4): 25-29.
Bahrami AM, Shamsi M. Zoonotic Parasitic
infections of cats in human community: A
histopathological Study. J Bas Res Med Sci.
2015; 2(3): 49-56.
Parsa F, Vosoghi H, Razani M. Study of
intestinal parasite of stray dog in Lorestan
province of Iran. Adv Environ Biol. 2014 ; 2729.
Nabavi R, Manouchehri Naeini K, Zebardast
N, et al. Epidemiological Study of
Gastrointestinal Helminthes of Canids in
Chaharmahal and Bakhtiari Province of Iran.
Iran J Parasitol. 2014; 9(2): 276-281.

286

17.
18.

19.

20.

21.

22.

23.

24.

Sadighian A. Helminth parasites of stray dogs
and jackals in Shahsavar area, Caspianregion,
Iran. J Parasitol. 1969; 55:372-4.
Calvete C, Lucientes J, Castillo JA, et al.
Gastrointestinal helminth parasites in stray cats
from the mid-Ebro Valley, Spain. Vet Parasitol.
1998; 75(2-3): 235-240.
Schuster R. K, Thomas K, Sivakumar S, et al.
The parasite fauna of stray domestic cats (Felis
catus) in Dubai, United Arab Emirates. Parasitol
Res. 2009 ;105(1): 125-134.
Al-Obaidi Q. Prevalence of Internal
Helminthes in Stray Cats (Felis catus) in Mosul
City, Mosul-Iraq. J Anim Vet Adv. 2012;
11(15): 2732–2736.
Al-Rubaie ARL, Mhaisen FT, Al-Tae ARA.
Survey of Some Gastrointestinal Cestodes and
Nematodes from Stray Cats at Baghdad City,
Iraq. Ame J Biol Life Sci. 2015 ; 3(6): 246–253.
El-Azazy OME, Abdou NEMI, Khalil AI, et al.
Cestodes and Nematodes Recorded in Stray
Cats in Kuwait. Global Veterinaria. 2016; 16
(1): 111-118.
El-Shabrawy M.N, Imam E.A. Studies on
cestodes of domestic cats in Egypt with
particular reference to species belonging to
genera Diplopylidium and Joyeuxiella. J Egypt Vet
Med Assoc. 1978; 38:19-27.
Daoud IS, Al-Tae ARA, Salman YJ.
Prevalence of gastrointestinal helminthes in
cats from Iraq. J Biol Sci Res. 1988; 19:363-8.

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

