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NOTE

tilapia parasitised by sp., an 
emerging pathogen in South America 

G. M. R. Valladão, N. Levy-Pereira, P. H. O. Viadanna, 
S. U. Gallani, T. H. V. Farias and F. Pilarski*

Abstract
Twenty Nile tilapia ( ) parasitised by 
and histopathological analysis. Fish with >400 zooids showed increase in lymphocyte and decrease 
in neutrophil population (p<0.05), compared to the less parasitised group (<400). Histopathologic 
analysis showed that  sp. induces in the host, possibly 

inert substrates and in live organisms by their 
structure called scopula. Many sessile peritrichs 
are considered epibionts, however, the genus 

 was associated with severe mortalities 
seventies (Esch 

recognis
The outbreaks occurred in water bodies with 

-
rial pathogen 

Haematological and histological studies are 
general health 

status
are complementary, and can be used to determi-
nate how certain disease can develop and how 

parasites can survive in the host. This approach 
was especially to 
understand  ciliated protozoans in 

host (Witeska et al., 2010; Valladão et al., 
2014), but  sp., there is 
a lack  knowledge.

-
sites; the most common parasites are trichodi-
nids (Valladão et al., 2013) and monogeneans 
(Pantoja et al., 2012). Because

sp. parasitism in tilapia are unusual, 

and 
pathological parameters
high sp.

the Nile tilapia (Ore-
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) reared in cages (18 m³, at 

(22º01’43”S; 48º54’40”W), São Paulo, Brazil, 
were presenting variable  

sp. and were randomly sampled
haematological and pathological analysis. Fish 

.58  g and 
15.38 

The right side was 

using a Nikon E200® microscope. To determine 

peritrich were counted. Results were expressed 

 divided into two 
groups: group 1 ( ), with less 

experimental procedures were authorised by the 

sed in a tank contain-
ing benzocaine solution (100 mg/ L) until the 

was noticed. Approximately 

the caudal vessel, using 3 mL syringes coated 
with heparin (100 IU), and added to polystyrene 

analys haematological parameters, while 
a sample was used to prepare 
smears in duplicate. Smears were stained with 

total thrombocytes count (Hrube & Smith, 

in a Neubauer chamber,  diluting the blood 
in citrate- -

smear, either leukocytes or thrombocytes, was 
counted in relation to 2000 red blood cells in 

All the parasitic characterisation and haemato-
logical
and homoscedasticity with Levene and Camer-
Von Mises
one-way one-way ANOVA) 

Fish were euthanised by dis
-

tion. All gross lesions observed during necropsy 

organs (gills, stomach, 
spleen, liver, intestine and heart) and skin were 
collected. The organs were -

with haematoxylin
were observed under Nikon E200® microscope.

-
cal and coalescing erosions with whitish ap-
pearance
lateral line, lateral and head region (Figure 
1a). Macroscopic structures, resembling 

were observed in the caudal part, pedun-
cle and at

habit; noncontractile, regularly dichotomously 

-
cording to Li et al. (2012) as  sp. (Figure 
1c), while no other parasitic taxa were observed 



 sp. 
, but 

between the two groups (Table 1). Gross lesions 
elicited in
were similar to  
group . 

The most heavily parasitised group had a lower 
higher 

-
pared to the less -
tion total 
leukocytes, erythrocytes, thrombocytes, monocytes 
and basophils (p > 0.05) (Table 2). Eosinophiles were 

 

this study showed several microscopic changes, 
mainly associated with sp  colonising 
the tegument. In all sampled observed 
a rare

, 
with epithelial hyperplasia and hypertrophy 

heavily 
mast cell 

-
lar edema and mild congestion in gills. In the 
stomach and intestine, mild mast cell

was observed, and hydropic and/

Table 2.

Zoo RBC Thromb Leuk Mon n

<400
>400 1.991 ± 0.030 29.898 ± 5.504 50.885 ± 9.050 3.342 ± 0.598

p  
      

Zoo Lymp Neutr Baso Eos n

<400 20.288 ± 4.052b 0.389 ± 0.118 0.000 ± 0.000
>400 0.202 ± 0.139

p 0.0402 0.0001 0.332 0.181  

Zoo: zooids; RBC: red blood cells; Thromb: thrombocytes; Leuk: leukocytes; Mon: monocyte; Lymp: 
lymphocytes; Neutr: neutrophils; Baso: basophils; Eos: eosinophils.

Table 1. sp.

Zoo W L MZ n

<400 10
>400 10



Parasitism caused by peritrichs has already been 
-

et al., 2009), especially when associated with 

 sp. was never 
considered as
in South America, and has with 
low 
Martins et al., 2008). However, recent studies 
showed high  in tilapia in Peru 

(  
sp.) in Brazil (Padua et al., 2013), suggesting, 
along with the present study that this proto-
zoan could be an emerging pathogen in this 

environment saturated
epizootic outbreaks by sp., which ex-

this study, since Tiete river, where tilapia were 
collected, is considered strongly eutrophic (Galli 
and Abe, 2010).

Figure 2. Histopathology (H& the Nile tilapia parasitised by  sp.: (a) sp. 
colonies (arrows) and mast cells in skin skin subepithelial 
layer (arrows); (c) Mast cells ing the skin epithelial layer (arrowheads). Note hypertrophic tissue and 
cells debris above.

Figure 1. The Nile tilapia parasitised by sp.: (a) White, erosions are present on the 
lateral line and head (arrows); (b) P and several colonies on the tail base 
(arrowheads); (c) sp. in wet skin scraping ( ).
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Erosive white spots were observed in  
 , however, these 

parasites do not produce lytic enzymes nor 
-

ing the tissue and injuring mechanically their 
host
discard that the observed tissue damage may 

Haematological sed 
by  sp. is unknown. In this study hae-
matological analysis showed a lower number 

Clauss et al. (2008) reported that lower number 

-

-

lymphocytes was two times higher than in less 
parasitised animals and, according to Weiss and 
Wardrop (2010), persistent antigenic stimulation 
can lead to high lymphocytic count, indicative 

a chronic parasitism.

The colonisation by  sp. caused mild to 
moderate histopathological changes in tilapia 
that did not -

that severe microscopic changes are observed 
only when  sp. is associated with bac-
terial diseases, especially  that is 
able to produce toxins. 

 sp. as 
observed in this study.
cells, which is usually related to chronic para-

-
thews, 1991; Aro et al., 2014), was observed in 

heavily parasitised group. This 
might suggest that, along with the high blood 
lymphocyte counts, an chronic process has been 
initiated in tilapia, and not necessarily exclusive 
to  sp.
 

heavily 
parasitised by  sp. developed pathologi-
cal 

peripheral lymphocytes and 
neutrophils, which associated with clinical signs 
described in this study, proves that this sessile 
protozoan
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