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SHORT COMMUNICATION

Histopathological lesions compatible with nymphs
of Linguatula serrata in bovine liver

Pamela Morales Mufioz**, Miguel Carrillo Parraguez®®,
Maria Gonzalez Marambio?, Francisco Carvallo Chaigneau®

ABSTRACT. Linguatula serrata is the causative parasite of Linguatulosis, a disease that not only produces economic losses in
cattle but also represents a public health risk due to its zoonotic nature. This study aimed to microscopically characterise the compatible
lesions produced by this parasite in bovine liver collected at a slaughterhouse in the city of Curicd, Chile. Histologic compatible
lesions with Linguatulosis were observed in 18 out of 269 livers. Furthermore, nymphs were visualised in 3 cases, allowing an
etiologic diagnosis. Microscopic lesions containing nymphs demonstrated two patterns of inflammatory reactions, one pattern with
a predominance of eosinophils, accompanied by lymphocytes and some macrophages, and another pattern with a predominance of
lymphocytes and plasma cells with some macrophages. A microscopic characterisation was performed in compatible lesions without
nymphs (n=15), defining 4 types of granulomas attributable to visceral Linguatulosis, according to the presence and features of cells
at the centre of the lesion, the presence of presumably degenerated nymphal structures, location of inflammatory infiltrate, as well as
location and amount of surrounding fibrous tissue. These lesions can concede a presumptive microscopic diagnosis. Also, different
microscopic features of granulomas compatible with Linguatulosis analysed in this study suggest a temporal evolution of the lesions.
The description of lesions generates a better understanding of the host-parasite interaction of this agent which has importance in both

animal productivity and public health.
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INTRODUCTION

Linguatulosis is a disease caused by the pentastomid
parasite Linguatula serrata. This disease has a zoonotic
character, therefore, it represents a risk to public health
and produces important economic losses in livestock
production (Taylor ef al 2016).

L. serrata mainly infests mammals including humans
and has an indirect life cycle in which the definite host
are domestic or wild carnivores, while the intermediate
host are herbivores, especially ruminants. The disease
has two presentations: visceral and nasopharyngeal. The
visceral form is presented by the intermediate hosts while
the nasopharyngeal form is developed by the definitive
host. Humans are considered an accidental host able to
develop both forms of the disease (Machado et al 2006,
Gunn and Pitt 2012). The larva hatches in the intestine
and migrates to the liver and mesenteric, hepatic, and
mediastinal lymph nodes, which are the target organs
of the parasite. At this point the larva becomes encysted
and after several moults, reaches its infective form called
nymph (Azizi et al 2015).

Received: 06.06.2019.
Accepted: 08.10.2019.

“Escuela de Medicina Veterinaria, Facultad de Recursos Naturales y
Medicina Veterinaria, Universidad Santo Tomas, Talca, Chile.

YEscuela de Medicina Veterinaria, Facultad de Recursos Naturales y
Medicina Veterinaria, Universidad Santo Tomas, Concepcion, Chile.

California Animal Health and Food Safety Laboratory, San Bernardino,
USA.

*Corresponding author: P Morales Mufioz; pmoralesm @santotomas.cl

The diagnosis of visceral Linguatulosis is performed
by visual identification of macroscopically compatible
lesions and the detection of the nymph. Thus, the main
affected organs are liver and mesenteric lymph nodes
(Yakhchali and Tehrani 2013, Azizi et al 2015, Hajipour
and Tavassoli 2019). The macroscopic lesions compatible
correspond to well delimited, flat or slightly elevated,
usually solitary greyish-white nodules of 2 to 4 mm di-
ameter, located in the subcapsular area of the liver. Due
to this feature and small size they can often go unnoticed,
therefore the frequency of the diagnosis in animals could
be underestimated (Valenzuela er al 1995, Castro et al
2015, Carrillo et al 2017).

The nymph of L. serrata is characterised by the posses-
sion of a saw-like cuticle with multiple transverse grooves, a
ventral buccal apparatus with two pairs of peribuccal hooks
and acidophilic glands, a complete digestive system and
primordial genital organs. Moreover, in degraded nymphs,
the hooks and remnants of the cuticle are often the only
findings that allow the diagnosis of the infestation (Tappe
and Biittner 2009, Rabeeh er al 2017).

In animals, few studies describe and characterise the
inflammatory reaction triggered by L. serrata (Farjanikish
and Shokrani 2016, Paredes and Muiioz 2016, Rabeeh et al
2017). In contrast, microscopic patterns of tissue reactions
for each type of lesion have been described for humans,
concerning the intensity of the inflammatory response,
cell populations and the repair process of the surrounding
tissue (Tappe et al 2006). This type of studies has allowed
describing three types of diagnoses: etiopathological,
sub-etiopathological and presumptive (Ma et al 2002).

The etiopathological diagnosis is based on the stereo-
microscopic visualization of the intact nymph surrounded
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by a capsule with little or no adjacent cellular infiltration
(Tappe and Biittner 2009). The sub-etiopathological diagnosis
is conferred by the presence of at least one characteristic
structure of the pentastomids or parts of the nymph within
a macroscopically and microscopically compatible lesion
(Tappe et al 2006). Finally, the presumptive diagnosis is
based on the description of macroscopic or microscopic
compatible lesions that could have been produced by L.
serrata or another agent (Ma et al 2002).

Hajipour et al (2019) reported that L. serrata infesta-
tion in the mesenteric lymph nodes of the goats showed
that the rate and intensity of infestation were greater in
lymph nodes with altered colour and consistency. It was
also revealed that the infestation rate was age-dependent,
showing that the infestation increases as goats grow older.
Moreover, the prevalence of infestation rate in female
goats was significantly higher than that of male goats.
The prevalence differs among animals depending on the
location, probably climatic factors affect the survival of
the eggs, temperature and humidity can play important
roles in the epidemiology. The prevalence of L. serrata
is higher in goats in comparison to other animals in Iran,
which can be an important risk factor for human infestation
(Hajipour and Tavassoli 2019).

Studies of the histologic lesions caused by L. serrata
in animals would represent a contribution to improve
the current understanding of parasite-derived pathogenic
mechanisms, therefore, the objective of this study is to
microscopically characterise the lesions produced by the
parasite in the liver of cattle obtained from a slaughterhouse
in Curico, Chile.

MATERIAL AND METHODS

In the city of Curicé, Chile, 269 bovine livers collected
at a slaughterhouse were examined. The liver capsule was
inspected, and several cuts were made in the visceral side
of the organ. The analysis was carried between June and
August 2018. The age and gender of each analysed animal
were registered.

The number of animals was determined with a formula
for finite populations (Aguilar-Barojas, 2005), where an
N of 1,600 animals slaughtered monthly was considered,
with a confidence of 95% and a precision of 0.05.

For the presumptive macroscopic diagnosis of visceral
Linguatulosis, the liver capsule was inspected, and 15 lon-
gitudinal cuts were made in search of compatible lesions
(Valenzuela et al 1995, Castro et al 2015, Carrillo et al
2017). The detected compatible lesions were extracted
with a margin of surrounding normal hepatic tissue of
approximately 0.5 cm, immersed in 10% formalin (v/v),
labelled and sent to the laboratory for routine histological
processing.

After 24 hours of fixation, all compatible lesions were
cross-sectioned and analysed with a light stereomicroscope
(Kyoto model Optical XTJ-4400) for the recognition of

20

nymphs of L. serrata. The differential morphological char-
acteristics described by Hamid et al (2012) were considered.

Samples with compatible lesions were subjected
to routine histological processing and staining with
Hematoxylin-Eosin (H-E). Subsequently, the slides were
observed with a light optical microscope (Olympus CX22).
A descriptive comparison was made with the presence and
absence of nymphs, as well as the presence and predom-
inance of inflammatory cell population based on some
parameters of microscopic features of lesions proposed
by Gibson-Corley (2013). Accordingly, lesions without
nymphs, attributable to Linguatulosis, were classified as
pentastomid granulomas type 1, 2, 3, and 4 according to
the presence and features of the cells at the centre of the
lesion, the presence of parasitic structures, the location
of the inflammatory infiltrate, and the amount of the
surrounding fibrous tissue.

STATISTICAL ANALYSIS

The present study corresponds to an observational and
descriptive investigation.

RESULTS AND DISCUSSION

From the 269 livers examined, 18 (6.6%) showed com-
patible macroscopic lesions and, therefore, a presumptive
diagnosis of Linguatulosis. No nymphs were identified in
any cross-section of the lesion with a light stereomicroscope.
However, in 3 out of the 18 lesions, the whole nymph or
fragments were histologically identified, establishing an
etiopathological diagnosis of Linguatulosis. A fine continuous
capsule was observed in one of the cases and an apparently
intact nymph was visualised in its central content (figure 1).
The infiltrate was composed predominantly of eosinophils,
accompanied by lymphocytes and some macrophages.
In two cases, a well-defined inflammatory infiltrate was
observed, in close contact with nymphal structures such
as spicules and hooks, surrounded by the remains of a
thin discontinuous capsule (figure 1). The predominant
inflammatory infiltrate was composed of lymphocytes and
plasma cells together with some macrophages.

In Talca, Chile, Carrillo et al (2017) analysed bovine
liver obtained at a slaughterhouse and described the mac-
roscopic lesions compatible with Linguatulosis, which
were afterwards etiologically confirmed by stereoscopy,
obtaining a prevalence of 13.8% and 6,7% respectively.
Castro et al (2015) indicated a 5.97% of prevalence in bovine
lymph nodes. The diagnostic method of Linguatulosis in
slaughterhouses relies on the macroscopic visualisation
of compatible lesions with occasional identification of
nymphs. Is important to consider the low size of the lesion
and nymphs, this infection is hard to detect during the
routine examination, especially when this is not a man-
datory report disease (Ministerio de Salud 2002, Carrillo
et al 2017, Hajipour and Tavassoli 2019).



LINGUATULOSIS, MICROSCOPIC DIAGNOSIS

Figure 1. Pentastomid cyst in liver compatible with L. serrata, Hematoxylin-Eosin stain. A. longitudinal section of a nymph (10X).
B. Transversal grooves detail (asterisk) (40X). C. Transversal section of a nymph with a peripheral inflammatory infiltrate (10X),
the arrow indicates the spicules. D. Spicules (arrowhead) (40X). E. Transversal section of nymph head with peripheral inflammatory
infiltrate (10X). F. Peribuccal hooks and acidophilic glands (arrows) (40X).

The lesions without the presence of nymphs (n=15)
were described and classified in 4 groups of pentastomid
granuloma. Pentastomid Granuloma Type 1 (figure 2)
(n=1; 8.33%) were formed by a dense, predominantly
eosinophilic inflammatory core, accompanied by lym-
phocytes and macrophages, all circumscribed by a thin
band of connective tissue and fibroblasts. In the case of
Pentastomid Granuloma Type 2 (figure 2) (n=7; 58.33%),
they presented a cavity in the middle of the lesion with
extensive loss of tissue. The inflammatory infiltrate was
arranged in concentric layers of macrophages, followed
by lymphocytes and lesser eosinophils, all circumscribed
by a band of fibroblasts and fibrous tissue. Pentastomid
Granuloma Type 3 (figure 2) (n=3; 25%) were character-
ised by tissue loss and a centre surrounded by concentric
bands of inflammatory infiltrate constituted in centrifugal
order by macrophages and lymphocytes interspersed with

fibrous connective tissue and fibroblasts. Occasional
foci of mineralisation were randomly identified. Finally,
Pentastomid Granuloma Type 4 (figure 2) (n=1, 8.33%)
presented a mineralised necrotic centre, surrounded by an
inflammatory infiltrate composed of lymphocytes, macro-
phages and fibroblasts in similar proportions surrounded
by areas of dystrophic mineralisation.

These results are similar to those described in humans,
which have been used as a reference to make presumptive
diagnoses attributable to L. serrata (Ma et al 2002). However,
unlike those observed in human studies, sometimes the
granulomas of the present study had a thin eosinophilic,
translucent, layered, and acellular structure at its centre
compatible with the chitin cuticle surrounding a nymph
(figure 1). This structure could appear sectioned, folded
or completely covering the interior of the lesion, in inti-
mate contact with macrophages or cellular debris. In such
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Figure 2. Pentastomid gramulomas in liver, Hematoxylin-eosin stain. A. Subcapsular granuloma type 1 (10X). B. Mixed inflammatory
infiltrate with predominantly eosinophilic cells (40X). C. Granuloma type 2 with central lumen (L) (40X). D. Eosinophilic connective
tissue around the lumen (arrow) and mixed inflammatory cellular infiltrate (asterisks). E. Granuloma type 3 with irregular lumen and
foci of mineralization (10X). F. Eosinophilic structure intraluminal compatible with pentastomid cuticle (arrow), connective tissue
(arrowhead) and different inflammatory cellular infiltrates (asterisks). G. Granuloma type 4 with a necrotic and mineralized centre and
abundant peripheral inflammatory infiltrate (10X). H. Mixed inflammatory infiltrate around the necrotic tissue (40X).

cases, the pentastomid granulomas would be delivering
a sub-etiopathological diagnosis (Tappe and Biittner
2009). In the case of Pentastomid Granuloma Type 1
(n=1), this was composed of a predominantly eosinophilic
inflammatory infiltrate, similar to that observed in lesions
with the presence of a nymph and an integral capsule;
but no nymphal structures were visualised. Rabeeh ez al
(2017) describe fibrosis of the infected lymph nodes
around the parasite in different animals, in some cases
indicating a granulomatous reaction formed by giant cells,
macrophages, lymphocytes, and eosinophils around the
degenerated nymphs.
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In this study, it is proposed that all lesions correspond
to the different stages and modifications suffered by the
nymph in their natural course of degradation and reac-
tions with the surrounding tissue. We propose that the
lesion progresses with a nymph with a viable capsule that
induces an early eosinophilic response, passing through
the progressive capsular and cuticular rupture with almost
complete parasitic destruction which leaves a cavity, with
parallel recruitment of large numbers of macrophages and
lymphocytes around the parasite jointly with the formation
of a granuloma similar to the foreign body reaction type.
The latter is characterised by the deposit of connective



tissue showing a contraction of the lesion with folding
or fragmentation of the internal structures, leading to the
filling of the cavity left by the nymph with inflammatory
cellular debris and mineralisation.

Regarding the few histopathological descriptive reports
existing in animals, further contributions with more detailed
characterisations of the lesions induced by L. serrata are
needed to reach a more consistent presumptive diagnosis.
Moreover, recognising and describing the predominant
nature of inflammatory responses in lesions could generate
a basis for further discussion and a better understanding
of the host-parasite interaction of this agent which has
importance in both animal productivity and public health.
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