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Abstract:

BACKGROUND: Linguatula serrata, a tongue worm, is an
aberrant cosmopolitan parasite, which inhabits the canine
respiratory system (final host). Thedischarged eggsinfect many
plant feeder, including ruminantsand human being, that produce
visceral and nasopharyngeal linguatulosis which is known as
Marrarasyndromeinman. OBJECTIVES: Inthecurrent study, the
prevalence rate of infection with L. serrata nymphs in
mesentericand mediastinal lymphnodes(MLNSs) of slaughtered
goatswasinvestigated by cutting in MLNs and observing them
in Isfahan Province, Iran. METHODS: The MLNs of 620
slaughteredgoats, including 197 femalesand 423 mal es, after the
preparation of the lymph nodes, were examined for L. serrata
nymphsby cuttingthemlongitudinally andtestingthemby using
a dissecting microscope for L. serrata nymphs. Then, in the
suspected cases, the samples were digested by pepsin and
hydrochloric acid and were examined for presenceof L. serrata
nymphs. Goatswere categorizedinto four agegroups, including
< 1.5year, 1.5t0 2.5 years, 2.5 to 3.5 years, and > 3.5 years.
RESULTS: Theresultsshowed that 54.35% of theexamined goats
wereinfectedwithL. serrata. Sex had nosignificant effect onthe
prevalencerate of this parasitein goats. CONCLUSIONS: A high
prevalence rate of infection in goats suggests apossible similar
highrateof infectioninother animalsandmanintheinvestigated
area, which emphasizes undertaking strict control measures to
reducetherisk of zoonotic outbreaks.

I ntroduction

Linguatula serrata Frohlic 1789, acosmopolitan
parasite, is a member of small group of parasites
which from phylum Pentastomida (Gosling, 2005;
Muller 2002). Adult infects the nasal sinuses and
nasopharynx of carnivorous mammal, especialy
Canidae and probably Hyaenidae and Felidae
(Khalil, 1970; Riley, 1986). A wide range of
mammals are intermediate hosts for L. serrate;
however, herbivores such as cattle, goats, sheep,
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camels, and other ruminantsarethe best hostsfor the
development of parasite's nymphal stages (Alcala
Cantoet a., 2007). Eggs containing fully devel oped
larvae are discharged into the environment by nasal
secretionandingested by intermediatehostsinwhich
they develop to nymphal stage in various organs,
particularly in Mesenteric Lymph Nodes(Berger and
Marr, 2006; Khalil and Schacher, 1965; Soulsby,
1982). Manoccasionally infected with both adult and
nymphal stages of L. serrata (Oryan et al., 2008).
Linguatulosis in humans has been reported from
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variouspartsof theworld, particularly in countriesof
theMiddleEast, Africa, America, and SoutheastAsia
(Gardineretal., 1984; Achaand Szyfres, 2003; Baird
etal., 1988; El-Hassan et al., 1991; Yagi et a., 1996;
Lazo et a., 1999). Nasopharyngeal linguatulosis,
which isknown asHalzoun or Marrarasyndrome, is
the common form of infection in man and is often
produced following consumption of raw or underco-
okedinfectedviscera(liver, lungandlymphnodes) of
infected animals (El-Hassan et al., 1991; Beaver et
a., 1984; Drabick, 1987). This parasite has been
reportedinhumansinlran (Hodjati andnaghili, 1987,
Fataetal., 1994, Sadjjadi etal., 1998; Maleky, 2001).
Severa studies have shown the prevalence of L.
serratainfection in animalsincluding dogs, camels,
buffaloes (Sisakumar et a., 2005), sheep (Esmail-
Niaetal., 2000; Shekarforoush et al ., 2004; Tavassoli
et al., 2007; Ravindran et al., 2008; Nourollahi-Fard
et a., 2011), cattle (Nourollahi-Fard et al., 2010a),
and goats (Saiyari et al., 1996; Razavi et al., 2004;
Nourollahi-Fard et al ., 2010b).

Thisstudy aimedtodeterminetheprevalenceof L.
serrata nymphs in MLNs of goats slaughtered in
| sfahan Province, Central Iran.

M aterialsand M ethods

Lymph nodes of 620 slaughtered goats at
dlaughterhouses of Isfahan province located in
central part of Iran were examined for L. serrata
nymphsfrom January 2010 to December 2011. After
determining the sex, goatsweredividedintofour age
groups (including < 1.5 year, 1.5t0 2.5 years, 2.5to
3.5 years, and > 3.5 years) using the eruption of
permanent incisor teeth criteria, as described
previously. At least, 4 mesenteric and mediastinal
lymph nodes (MLNs) form each anima were
collected, and totally 2480 lymph nodes were
collected in PBS and transferred to the Parasitol ogy
Laboratory of Veterinary Faculty of Shahrekord
University. Then, each lymph node was cut
longitudinally and tested using a dissecting
microscope for L. serrata nymphs. The number of
collected nymphsfrom each node was recorded, and
then nymphs were stored in PBS at 4 °C for further
studies. The digestive method was carried out for
detection of morenymphswhichwerenot clearinthe
first method. For this purpose, 6 g pepsin was solved
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in 10 mL hydrochloric acid, and then 600 mL of
distilled water was added. The Sampleswere placed
at 37 °C for 24 h and then examined.

Satistical analysis: The Chi-Square test (SPSS
version 17.0) was used to compare the relative
frequency of infection among different ages, sexes,
and seasons. A vaue of p<0.05 was considered
significant.

Results

The results showed that MLNs in 337 goats
(54.35%) wereinfected with L. serrata nymphs. The
number of collected nymphs from each infected
lymph nodevaried from 1to 29. Theinfectionratein
mesenteric lymph nodes was significantly higher
than the infection rate in mediastinal lymph nodes
(Table 1). The infection rate had no significant
difference between male and female goats (Table 2).
There was a significant difference between the
groups with different ages (Table 3). The infection
rate in winter was significantly lower than the
infection rate in spring; however, there were no
significant differencesintheother seasons(Table4).

Discussion

Theprevaenceof linguatul osisindogshavebeen
determined in different parts of Iran, which were
found to be 76.2% in Shiraz (Oryan et al., 2008),
65.5%in Shahre-Kord (Meshgi and Asgarian, 2003),
and 76.47% in Farsprovince (Oryan et al., 1997). In
Bursa, Turkey, 20% of dogshavebeenfoundinfected
(Akyol etal.,1995). Many studieswerecarried outon
the prevalence of L. serrata in various domestic
ruminants in Iran and other parts of the world
(Tavassoli etal.,2007; Tajik etal., 2006; Razavi etal .,

Table 1. Infection rate by Linguatula serrata nymphs in
mesenteric and mediastinal lymph nodes in slaughtered goats.
@b Theinfection rate in a column with different superscript
lettersaresignificantly different (p<0.05).

icl h Goats 620
M eserrwlt(;(ljcesymp Infected 254
Infection Rate(%) 40.56a
Mediastinal lymph Goats 620
nodes Infected 83
I nfection Rate(%) 13.25b
Mesentric and Goats 620
Mediastinal lymph Infected 287
nodestogether I nfection Rate(%) 46.19
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Table 2. Infection rate by Linguatula serrata nymphs in
mesenteric and mediastinal lymph nodesin slaughtered goatsin
different sex. @°°9 The infection rate in a row with different
superscript lettersare significantly different (p<0.05).

Sex
Male Female

Goats 423 197

Mesentric lymph nodes Infected 167 87
Infection Rate(%) 395@ 44.2@

Goats 423 197

Mediastinal lymph nodes Infected 54 29
Infection Rate(%) 12.8@ 14.7@

. - Goats 423 197

Mesentric and Mediastinal Infected 184 103

lymph nodestogether
ymp 9 Infection Rate(%) 435@ 52.3@

Table 3. Infection rate by Linguatula serrata nymphs in
mesenteric and mediastinal lymph nodesin slaughtered goatsin
different age. %9 The infection rate in arow with different
superscript lettersare significantly different (p<0.05).

Age(Year)

<15 15252535 >35

Goats 460 91 40 29

Mesentric Infected 178 35 25 16
lymph nodes

Infection Rate(%) 38.7® 355@ 62,5 5520

Goats 460 91 40 29

Mediastina | oo 54 14 6 9
lymph nodes

Infection Rate(%) 11.8®@ 154@ 15@ 310

Mﬁg‘“‘: Goats 460 91 40 29

Mediastinal Infected 200 42 27 18
lymph nodes

together  !NfectionRate(%) 435 46.15® 675 62.1°)

Table 4. Infection rate by Linguatula serrata nymphs in
mesenteric and mediastinal lymph nodesin slaughtered goatsin
different seasons. P9 Theinfectionrateinarowwithdifferent
superscript lettersare significantly different (p<0.05).

Season
Spring Summer Autumn winter

Goats 100 210 210 100
Mesentric Infected 42 90 0 32

lymph nodes Infection Rate
ymp o 22 2285@ 4285@ 3p®

Goats 100 210 210 100
Mediastina  Infected 18 26 27 12

lymph nodes Infection Rate
ymp o 8@  124® 12850 150

Mesentric Goats 100 210 210 100

and Infected 52 98 98 39
Mediastinal .
lymph nodes |nfEC'[I09n Rate 50@  467@  467@ 39®
together (%)

2004). The infected nymphs were obtained from
different visceral organs, and in most studiesMLNs
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wereeval uated becausethenodesarethefirst placeto
be infected with L. serrata nymph. Therefore, the
possibility of infectionin MLNsishigher than other
visceral organs(Shakerianetal., 2008). A few studies
ontheprevalenceof L. serratanymphsin goatswere
conducted in some areas of Iran, e.g., in Mashhad
(Tajiketal.,2007) andinNajaf-Abad (Pourjafar etal .,
2007; Shakerian et al., 2008). In Egypt, 4.9% of
MLNs from the examined camels were infected
(Razavi et al., 2004). In arecent study, from the 232
examined goats, the parasite was reported in MLNs
of goats, that was higher than the reports of Oryan et
al. (1993) andWahbaet al. (1997) withinfectionrates
of 7.5% and 4.9%, respectively. The above-
mentioned datawerelessthanthosereported by Tajik
et a. (2007) and Pourjafar et al. (2007) with the
infection rates of 75% and 35%, respectively.
Therefore, our results showed that | sfahan province
is an endemic area for linguatulosis in goats, and
probably in other ruminantsand dogs. Inlessthan 1-
year-old group of the examined goats, L. serrata
nymphs were only observed in one sample (4%).
Therewasnot significant differenceamong different
age groups. Similarly, there was no significant
difference in the rate of infection of the male and
femal e goats. Dueto thefact that goat meat is one of
thecommonfoodsin Iran, particularly in central part
of Iran such as Isfahan Province, the high rate of
infection with the L. serrata nymphsin goatsin this
areaclearly indicatesahighrisk of transmissionof the
disease from consumption of raw or undercooked
goat viscera to human beings. Also, these results
show that the infection rate in goats is very high.
Furthermore, goats visceracantransmit theinfection
tofinal hostsand causethe maintenance of lifecycle
of parasiteinthisarea. Based on the high prevalence
of infection in goats, we supposed that the rate of
problems associated with linguatulosisin humansis
higher than mentioned before.

Based on the results obtained from this research,
suggesting that presence of such grosschangesinthe
color and consistency of the MLNs could be
considered asanindication of infection with nymphs
of L. serrate, the exact inspection and elimination of
infected organsisnecessary tointerrupt thelifecycle
of parasites.
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