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PREVALENCE OF Calodium hepaticum (SYN. Capillaria hepatica) IN Rattus norvegicus IN THE
URBAN AREA OF RIO DE JANEIRO, BRAZIL

Raquel O. SIMOES(1), José L. LUQUE(2), Marta Jiilia FARO(3), Ester MOTTA(4) & Arnaldo MALDONADO JR.(3)

SUMMARY

The nematode Calodium hepaticum (syn. Capillaria hepatica) is a zoonotic helminth found mainly infecting rats. It was studied
the prevalence of C. hepaticum infection in Rattus norvegicus in an urban area of Rio de Janeiro (Brazil), with low urban planning
and sanitation. The presence of C. hepaticum was identified through visible yellowish-white lesions in liver tissue and histological
analyses. The total prevalence of infection was 45%, with no significant differences between sex and age. The presence of infected
rodents near the peridomestic area poses substantial risk to human health.
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The zoonotic nematode Calodium hepaticum (Brancroft, 1893)
Moravec, 1982 (syn. Capillaria hepatica, Tricocephalus hepaticus,
Hepaticola hepatica) has global propagation and mainly infects rodents
and other mammals, including humans®*!°. Synanthropic rats of the
genus Rattus are considered the most important hosts and reservoirs of
this parasite, due to the high prevalence and low pathogenicity of the
infection'®.

Adult worms colonize the hepatic parenchyma of the host, where
the eggs are released. For successful parasite transmission, host death is
necessary, after which the infected tissue needs either to be consumed by a
predator and released into the feces (spurious infection) or decomposed in
the environment, allowing the eggs to become embryonated and infective.
In this stage, humans can be infected ingesting the eggs in water, soil
or contaminated fruits and vegetables®. The disseminator animals ingest
the eggs, which pass through the gastrointestinal tract and are dispersed
in the environment!'!.

In Brazil, this parasite has been reported infecting humans and various
species of domestic and wild mammals>!2!314151820 " Tn gynanthropic
rodents, C. hepaticum has been recorded in the states of Sdo Paulo, Bahia
and Para>”3, In Rio de Janeiro, a previous survey has been performed to
monitor Rattus norvegicus for detection of zoonotic parasitic diseases in
a densely populated urban region'. The objective of this study was to
determine the prevalence of C. hepaticum infection in R. norvegicus, in
an urban area with low urban planning and sanitation.

In 2011, seventy-four specimens of R. norvegicus were captured in

the city of S@o Gongalo (22°48°26.7”’S, 43°00°49.1”W), state of Rio de
Janeiro, using Tomahawk® traps (Model 201; 40.6 x 12.7 x 12.7 cm).
Rodent collection permits were obtained from the committee on animal
research ethics (CEUA no. LW 24/10) of Oswaldo Cruz Foundation
(Fiocruz). Body weight was used as a proxy for host age, according to
WEBSTER & MACDONALD (1995)*'. Prevalence was measured as per
BUSH et al.! followed by a 95% confidence interval (CI). Chi-squared
analyses were used to test significant differences in the prevalence
of parasites between the sex and age of the rodents'®. Macroscopic
examination of the liver was conducted to screen for the presence of C.
hepaticum, detected by the presence of yellowish-white lesions caused by
adult worms and eggs. These findings were then confirmed by histology.
Collected liver samples were fixed in Milloning and routinely processed
for histological examination, then embedded in paraffin and sliced
into 5-um sections. The material was stained with hematoxylin-eosin
(HE). The histological slides were observed under a Zeiss Observer Z1
light microscope, and images were acquired using a Zeiss Axio Cam
HRc camera. The images were processed using Axio Vision Rel. 4.7
software. Two randomly chosen sections of each lesion were included
for histological examination.

The overall prevalence of infection was 45% IC 33.8-55.9 (33/74);
52% IC 33.7-66.5 (22/42) in males and 34% IC 20.3-51.7 (11/32) in
females. Among the rat ages, the prevalence rates were: 20% IC 4.5-52.1
(2/10) in juveniles (< 100g), 40% IC 19.7-64.3 (6/15) in sub-adults (100-
200g) and 51% IC 37.6-68.2 (25/49) in adults (> 200g). There was no
significant difference between sex and age (p > 0.05). The histological
analysis of the infected livers revealed a granulomatous tissue reaction
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Fig. 1 - Histological features of the liver of Rartus norvegicus infected with Calodium hepaticum. A) Hepatic parenchyma characterized by the presence of worm eggs (eg) and reaction of the

cellular immune system of the host. B) Hepatic parenchyma with chronic infection characterized by the presence of fibrous tissue (arrows) and buildup of conjunctive tissue adjacent to the

body of the parasite filled with eggs.

with different stages of fibrocellular tissue remodeling. Some granulomas
with central necrosis were observed, and they contained intact eggs, with
surrounding intense granulomatous inflammatory infiltration (monocytes
and macrophages) and congestion in the infiltration area (Fig. 1A).
Pronounced septal fibrosis remodeling of the parenchyma was also
observed (Fig. 1B).

This is the first report on infection by C. hepaticum in R. norvegicus
in Rio de Janeiro. The prevalence in this study is high and similar to that
found in the states of Sdo Paulo (59%)’, Bahia (56%)® and Para (42%)"3.
The short life cycle of rats causes rapid release of large numbers of eggs
in the environment. Moreover, the high rat birth rate provides a sufficient
number of hosts to maintain the parasite cycle®, contributing towards the
high prevalence in this host.

The lack of influence of sex and age on the prevalent infection is
in accordance with other studies of urban areas*®. This probably occurs
because of cannibalism, predation, presence of vector vertebrates and
invertebrates, soil texture and social behavior, which are important factors
in the propagation and maintenance of C. hepaticum infection*. Moreover,
the study area has large presence of dogs and cats in the streets (both stray
and those allowed to wander freely by their owners). These animals often
prey on infected rats, perhaps contributing towards the dissemination of
eggs and serving as a source of infection to other animals and humans.

The histopathological findings in the liver were according to the
observations of other studies in naturally infected rats**'*. The most
characteristic finding in rats infected with C. hepaticum is septal fibrosis
of the liver, which is characterized by formation of long and thin fibrous
septa along the acinar zone III, the connection of central veins between
them and, later, the development of portal spaces, forming bridges'’.

From these results, it is possible to conclude that the infected rodents
are a potential source of parasite transmission to domestic animals in
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peridomestic areas, with substantial risk to human health, mainly to
children'®,

RESUMO

Prevaléncia de Calodium hepaticum (sin. Capillaria hepatica) em
Rattus norvegicus em area urbana do Rio de Janeiro, Brasil

O nematdide Calodium hepaticum (sin. Capillaria hepatica) é
um helminto zoondtico encontrado infectando principalmente ratos.
A prevaléncia da infec¢do de C. hepaticum em Rattus norvegicus
foi investigada em drea urbana do Rio de Janeiro (Brasil) com baixo
planejamento e saneamento. A presenca de C. hepaticum foi identificada
através da presenca de lesdes macroscopicas caracterizadas por manchas
extensas de coloracdo branco-amarelada difusa por toda superficie do
tecido do figado e através de andlise histoldgica. A prevaléncia total da
infeccao foi de 45% sem diferenga significativa entre o sexo e idade. A
presenca de roedores infectados préximos do peridomicilio representa
um risco substancial para a saide humana.
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