RESEARCH ARTICLE
Open Access

Veterinary World, EISSN: 2231-0916
Available at www.veterinaryworld.org/Vol.14/April-2021/33.pdf

Prevalence of Balantidium coli (Malmsten, 1857) infection in swine
reared in South Italy: A widespread neglected zoonosis

Filippo Giarratana!'®’, Luca Nalbone!'", Ettore Napolit"*’, Vincenzo Lanzo? and Antonio Panebianco*
1. Department of Veterinary Science, University of Messina, Polo Universitario dell’Annunziata, 98168 Messina, Italy;
2. Freelance Veterinary Professional, 89024 Polistena (RC), Italy.
Corresponding author: Luca Nalbone, e-mail: Inalbone@unime.it
Co-authors: FG: fgiarratana@unime.it, EN: enapoli@unime.it, VL: vincentlnz1192@gmail.com,
AP: apanebianco@unime.it

Received: 12-01-2021, Accepted: 16-03-2021, Published online: 30-04-2021

doi: www.doi.org/10.14202/vetworld.2021.1044-1049 How to cite this article: Giarratana F, Nalbone L, Napoli E, Lanzo V,
Panebianco A (2021) Prevalence of Balantidium coli (Malmsten, 1857) infection in swine reared in South Italy: A widespread
neglected zoonosis, Veterinary World, 14(4): 1044-1049.

Abstract

Background and Aim: Balantidiasis, caused by Balantidium coli (syn. Neobalantidium coli or B. coli), represents a
neglected parasitic infection of zoonotic significance affecting a variety of hosts, including domestic pigs that are the main
reservoir. B. coli has a direct life cycle with a fecal-oral route transmission that occurs mainly by the ingestion of food
and water contaminated with cysts. The ingestion of meat contaminated during inappropriate slaughtering processes may
represent a new potential route of transmission. Only a few studies have investigated the prevalence of B. coli in domestic
pigs in Italy, despite its high prevalence and zoonotic significance. This study aimed to improve the knowledge on B. coli
prevalence in domestic swine reared both in intensive and “en plein air” breeding systems in the south of Italy.

Materials and Methods: The infection rate of B. coli in pigs bred in 15 different pig farms and regularly slaughtered
in South Italy, in the Calabria region, was investigated. From 2017 to 2019, 177 terminal parts of the rectums of pigs, of
which 91 commercial hybrids and 86 autochthonous (Nero Calabrese), reared, respectively, in intensive and “en plein air”
breeding system, were tested for parasite detection. After the slaughtering, the terminal part of the rectum was sampled and
transported to the laboratories and immediately processed. For the detection of trophozoites, fresh smears of feces were
examined at light microscopy. Moreover, flotation was performed using a sodium chloride solution, then smears of feces
were dispersed on microscope slides and examined at light microscopy. The observed parasites were identified at the species
level using morphological characteristics.

Results: B. coli was detected in a total of 83 (i.e., 46.89%) pigs, with a significantly higher prevalence (p<0.0001) found
in commercial hybrid (i.e., 59/91-64.84%) pigs rather than in autochthonous ones (i.e., 24/86-27.91%). It follows that the
infection was more common in pigs reared in the intensive breeding system than in “en plein air” ones (p<0.0001). The
infection prevalence was higher in males than in females and lower in elder animals than in younger ones (p=0.012 and
p<0.0001, respectively).

Conclusion: The breeding system is likely the main discriminant for the parasite spread as well as the hygienic condition
of the farms. Good manufacturing and hygiene practices along the food production chain are crucial in preventing human
balantidiasis transmission by meat consumption. The high B. coli prevalence, the wide spectrum of host species, and its
zoonotic significance push toward a greater public interest.
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Introduction

Basic health surveillance of livestock farms aims
to contrast the development and the spread of infec-
tious disease which may lead to significant economic
losses and could be transmitted to humans [1,2].
Constant monitoring plans are essential since the dif-
fusion of certain hazards in a new geographical area
may develop due to changes in trade patterns, breed-
ing models, environment, climate, and social life [3].
Balantidiasis, caused by Balantidium coli (syn.
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Neobalantidium coli or B. coli), represents a neglected
parasitic infection of zoonotic significance affect-
ing a variety of hosts including human [4-6]. B. coli
(Malmsten, 1857), a ciliated protozoan, belonging
to the family Balantidiidae [7], is considered a com-
mensal of the intestine of several mammalian hosts
(i.e., pig, human, camel, monkey, and rarely dog and
rat) [8,9]. The reservoir host is the domestic and wild
pigs, in which the parasite inhabits mainly the villi or
lumen of the large intestine [10,11]. In the life cycle of
the parasite, there are two stages, cyst and trophozoite.
The cyst is the non-replicating form, excreted with
feces, inside of could survive for weeks [12], and is
responsible for the infection of new hosts. The tropho-
zoite is vegetative form that normally is detected in
the host intestine and could survive only a few hours
outside the host [8,13]. B. coli has a direct life cycle
with a fecal-oral route transmission that occurs mainly
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by the ingestion of food and water contaminated with e ~~
cysts [14,15]. It has a worldwide distribution, predom- <l aa
inantly in the subtropical and tropical regions of the o _g SRS
world [16]. Higher temperature apd humldlty favor AR IR
the development and survival of this parasite [13,17]. " o
In developing countries, balantidiasis could be a s T oo
serious threat and the spread of the disease is related to 5 E Cwo®
the contamination of water and food sources with swine E —
feces [14,15]. Poor hygienic conditions, the coexis- 0 g\i T <
tence of humans and animals, malnutrition, concomitant < o - o -
infections, and debilitating diseases are all predisposing ol 5|22
PR - 0|l D [o)]
factors for the development and spread of balantidiasis vigin =»
among animals and humans [ 18]. In developed countries, _
as a waterborne parasite, B. coli could be transmitted by -g 5og
recreational water (i.e., in swimming pools) and their =
occasional contamination or as process failure within o~~~
water utilities [19]. In the definitive host, B. coli is com- SIIIR
monly considered a non-pathogenic parasite; however o 3 §E§
in symptomatic cases, the clinical presentation is char- g '§ QN
acterized by loose feces, fetid watery diarrhea, appetite £l a
loss, dehydration, loss of body condition, and retarded Tl
growth, inevitably leading to economic loses [20,21]. < | O gy ¥
In some cases, even in human B. coli infection could S E ~
cause a severe syndrome, characterized by mucosal § v g\i 0T~
ulceration, accompanied by diarrhea, and dysentery 2 o R
with possible fatal outcomes [22]. In domestic pigs, the 5 @ 5|22
worldwide B. coli prevalence reported ranges from 0.7 § s § B
to 100% [9,23-30]. However, given the apparent low ° _
pathogenicity in animals, balantidiasis was not consid- 2 g ey g
ered a disease of relevant public interest. Nevertheless, s =
their high incidence worldwide, the possible fatal out- g " ;\? ~n
come in humans, the continuous change in the livestock v 3 S| oo
sector, and the evolution of international markets, stress = § 2/°ax
the importance of not underestimating balantidiasis in Iz E EIR R
both developing and developed countries [8,31-33]. s g a
Over the past decade, few studies have investi- z 5 Blooo
gated the prevalence of B. coli in domestic pigs and, k- 2l ®®
to the authors’ best knowledge, only a previous report E § -
has been carried out in Italy [9]. This study aimed to o | D28
improv the knowledge on B. coli prevalence in domes- S S0 o o -
tic swine reared both in intensive and “en plein air” § ‘fu E SR
breeding systems, regularly slaughtered in South Italy. © 0 § n &
Materials and Methods 2 g =
Ethical approval % § E 5O
Ethical approval was not necessary for this study R
because study was conducted on dead animals. 8123 ~
> | =0 Nl
Study period and location '§ g;’ :3 S ﬁ
In the present study, we have investigated the o lss SAVNS
occurrence of B. coli in the south of Italy, in Calabria 5| gE PR
region, comparing its prevalence between com- ° Zon
mercial hybrid and autochthonous pigs reared in 2l i
intensive and “en plein air” breeding systems, respec- 2lg E- i E
tively (Table-1). Sampling and sample processing 5|2 8
were carried out from June 2017 to February 2019. e o 5
The sample processing was performed at the Food 'E; ;g s 5
Inspection Laboratory of the Department of Veterinary - gop®
Sciences at the University of Messina, Italy. Flaa SGe
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Study population and sampling

The study population consisted of commercial
hybrid pigs obtained by the crossbreeding of Pietrain
x Large White and autochthonous breed pigs called
Nero Calabrese. The commercial hybrid was light-
weight pigs (i.e., 90-120 kg) breed mainly for fresh
meat production. Nero Calabrese is an autochthonous
black-haired breed. The breeding of Nero Calabrese
has ancient origins, and in fact, written documents tes-
tify the presence of this breed since the period of Greek
and Carthaginian domination. Today, the breading of
the autochthonous breeds is gaining importance not
only for their preservation but also for the quality of
the meat and the fat and the greater rusticity and adap-
tation to the local environment of these swine species.
Pigs breed for food purpose, at the end of the breeding
cycle, were brought to the slaughterhouse. For each
animal, an individual sheet registering data on farm
origin, gender, breed, and age were filled. The preva-
lence of B.coli was investigated in a total of 177 pigs
(i-e., 90 males and 87 females) from 15 different pig
farms. In particular, 91 (i.e., 46 males and 45 females)
were commercial hybrids aged from 7 to 8 months and
86 were Nero Calabrese (i.e., 44 males and 42 females)
elder than 10 months. All the commercial hybrids were
bred in intensive system in eight different pig farms
while all the autochthones ones were breed in “en plein
air” system in seven different pig farms.

Laboratory procedures

After the slaughtering, the terminal part of the
rectum was sampled and transported at the con-
trolled temperature of 39+1°C to the laboratories of
the Department of Veterinary Sciences (University of
Messina) for the parasitological analysis and immedi-
ately processed. For the detection of trophozoites, fresh
smears of feces suspended in preheated 0.9% (w/v)
NaCl were dispersed on microscope slides and exam-
ined at light microscopy (DM2000, Leica, Germany;
400-1000%), according to Giarratana et al. [9]. From
each animal, an additional fecal sample (i.e., about
5 g) was individually collected and processed by a flo-
tation method using saturated preheated NaCl solution
(1200 Newton/m?), according to the method proposed
by Wade and Gaafar [34], to confirm the protozoa
presence. A pig was classified as positive if at least
one cyst or trophozoite was found in at least one of the
methods used. The observed parasites were identified
at the species level using the morphological character-
istics [35].

Statistical analysis

The frequency of B. coli infection in each ani-
mal farm/category was calculated by dividing the total
of the positive samples by the total samples collected
and expressed as a percentage. Data analysis was per-
formed using statistical software program Prism v.
8.00 (GraphPad Software Ltd., CA, USA). To assess
any potential differences in B. coli prevalence between
variables including age, gender, breed, and breeding

system, the ¥? test or unpaired t-tests were carried out
as appropriate (with 95% confidence level) [36].

Results

The information on the study population is sum-
marized in Table-1. B. coli out of 177 samples ana-
lyzed, 83 (i.e., 46.89%) tested positive at least to one
of the two methods used for parasite detection. The
infection rate was significantly (p<<0.0001) higher in
commercial hybrid (i.e., 59/91-64.84%) rather than
in the autochthonous breed (i.e., 24/86-27.91%). The
parasite prevalence was significantly (p<0.0001)
higher in pigs reared in intensive system than in “en
plein air” ones. Significant differences in B. coli prev-
alence were observed between gender (p=0.012) and
age (p<0.0001). In fact, the infection was more com-
mon in males (i.e., 51/90, 56.67%) than in females
(i.e., 32/87, 36.78%); the prevalence observed in elder
animals (i.e., 24/86, 27.91%) was significantly lower
compared to the younger ones (i.e., 59/91, 64.84%).

Discussion

The data gained in the present study underline
that B. coli is a neglected but widespread parasitosis;
in fact, almost half of the pigs tested were positive. The
findings herein reported do not differ from national
and European situations. In this regard, although the
data on B. coli prevalence are mostly dated and gained
on small sample size population, the presence of this
parasite has been described with a prevalence rang-
ing from 31.3% to 100% [29,30,37-42]; suggesting
that, probably due to the low pathological importance,
this parasitosis has been poorly considered despite its
zoonotic relevance. The obtained results hint that the
breeding system and its management are discriminant
factors in B. coli prevalence and spread. Nowadays,
the enhancement of more sustainable breeding sys-
tems (i.e., outdoor system, “en plein-air” farming,
etc.), the autochthonous breeds rediscovery and the
need for specific food chains risk assessment, stress
the importance of understanding the differences
between different breeding systems. We found a sig-
nificantly higher infection rate in commercial hybrid
breed in intensive system rather than in autochthonous
ones bred in “en plein air” system. These results are
consistent with the data obtained in a previous study
conducted in Sicily, South Italy [9]. In the former, a
higher parasite prevalence has been found in com-
mercial hybrid pigs (i.e., 106/123-86.18%) rather than
in autochthonous ones (Nero Siciliano) (i.e., 44/134-
32.84%) reporting even greater infection rate. In this
regard, using the same analytical method, the overall
prevalence of B. coli (58.37%) was higher than that
herein reported. On the other hand, other authors have
reported that animals reared with tie stalls manage-
ment are less prone to the infection than those reared
on free stall management system where the hygienic
and antiparasitic control plans are harder to manage.
The higher prevalence herein reported, the higher
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prevalence in commercial hybrid is probably related
to the maintenance systems and the hygienic condi-
tion of the farms that are relevant risk factors for par-
asite spread [8,12]. In this regard, Sangioni ef al. [43]
reported the presence of B. coli in several swine farms
kept in intensive farming systems stressing that swine
farms with better hygienic and sanitary standards had
lower parasitic infection rate. Inadequate farm man-
agement [44] could represent a serious threat since,
being the animals in close contact, the spread of B.
coli is highly enhanced. This last finding is corrob-
orated by the fact that in young animals maintained
in close contact [29], B. coli spread is higher than in
adult animals, as also herein observed. Considering
the results obtained both in the present and in a previ-
ous study [9], it seems that the autochthonous breeds
(i.e., Nero Calabrese and Nero Siciliano) are more
resistant to B. coli infection compared to the com-
mercial hybrid. However, this finding could also be
related to breeding technique. The “en plein air” sys-
tem could play a key role in reducing the infection
spread determining a “dilution” effect on protozoa
excreted with feces, since pigs, having more space
available, are less in contact with each other. The type
of diet contributing to the breed’s rusticity could be a
relevant parameter that could generate a resistance to
the infection. Therefore, further studies are needed to
increase the knowledge of the effective refractory of
these breeds to B. coli infection. According to other
previous studies [45,46], the data herein presented
allow to speculate that gender could be considered a
risk factor since the infection was more common in
males than in females. However, a shared consensus
does not exist: Some authors report a higher preva-
lence in males [47], conversely others observed a
higher one in females [48]. In intensive breeding
system, the increasing use of artificial fecundation
reduces the contact among animals; furthermore, the
boars are normally maintained in separated pen to
avoid aggression related to dominance [49], while the
sows are usually housed in piggeries, in close contact
with each other, then more exposed to the infection.
In contrast, a higher number of antiparasitic treatment
were performed to the sows, to increase the repro-
ductive performances and to ameliorate the wellness
of the suckling piglets. Noteworthy, any of the pigs
sampled in the present study show clinical symptoms;
therefore, the widespread of B. coli related to asymp-
tomatic carriers raises concerns for public health.

As waterborne and foodborne zoonosis, balantidi-
asis may lead to a serious infection in human as severe
diarrhea and other gastrointestinal disorders [50]; note-
worthy, recently, B. coli infection in humans was asso-
ciated to serious diseases, such as liver abscess that
mimicking a tumor [51] or to vertebral osteomyelitis
and myelopathy [52]. Prevention of water and food
contamination represents the best way to avoid the
disease spread. The high prevalence of protozoa in the
feces of slaughtered pigs needs attention since carcasses

contamination during slaughtering could be considered
as a risk factor for hygiene and safety of meat produc-
tion. In fact, while contamination of water sources with
human or swine faces is the main pathway of transmis-
sion in developing countries [14], the consumption of
raw or undercooked meat could represent an important
route of human infection in developed countries. B. coli
inhabits in the last intestinal tracts of animals; therefore,
meat contamination could occur during the evisceration
step in slaughterhouses; moreover, inadequate hygiene
practices could lead to cross-contamination among the
carcasses [9]. In this regard, Panebianco [53] detected
B. coli cysts on surface scraping samples of swine
carcasses. Furthermore, protozoan transmission from
feces to meat poses concerns also for meat preparation.
In this respect, Schuster and Visvesvara [54] observed
that, in favorable conditions, B. coli can survive for
weeks in porcine faces; therefore, its persistence on
carcasses surface along the production line may lead
to contamination of this kind of foodstuffs. In this
regard, compliance with the specific hygiene require-
ments for slaughterhouse demanded by Regulation
(EC) 853/04 [55] and relative official controls accord-
ing to Regulation (EC) 625/2017 [56] and Regulation
(EC) 627/2019 [57] ensure proper risk management
of the fecal contamination and cross-contamination of
carcasses. Furthermore, the constant monitoring of the
microbiological process hygiene criteria according to
Regulation (EC) 2073/05 [58] allows effective control
of fecal contamination levels of carcasses [59,60]. This
monitoring can be considered effective also against
fecal parasite contaminations. The risk management
is carried out already starting from the documentary
check of the Food Chain Information (FCI) contained
in the records of the primary producers according to
Regulation (EC) 852/2004 [61]. Based on Regulation
(EC) 627/2019 [57], the official veterinarian commu-
nicates relevant results of antemortem and postmortem
inspections to the primary producers including any
insufficient cleaning status of the animals. In this way,
according to arisk-based approach, higher attention will
be paid to those batch of animals coming from holdings
whom FCI report relevant food safety information.

Conclusion

The high B. coli prevalence reported in this study
reflects the importance of not underestimating this par-
asitosis. Despite the high B. coli prevalence, the wide
spectrum of host species (i.e., from pigs to non-hu-
man primates [35]), and its zoonotic significance, to
date, there is a lack of knowledge on its worldwide
prevalence. Considering the ability of B. coli to poten-
tially survive on carcasses surface of slaughtered ani-
mals [53], good manufacturing and hygiene practices
play the most important role in preventing its spread.
However, further studies on the survival of B. coli cyst
in the environment and on food matrices should be
carried out, as well as the evaluation of other potential
human infections sources is needed.
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