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Abstract
Trematodes are widespread in aquaculture. However, the presence of these parasites in Colombian 

 were collected 
from Totumo Marsh, north of Colombia, and the parasites found in their eyes were isolated and 

 . The prevalence of the trematode in  was 78.6% and 25.0% for 
2010 and 2011 sampling campaigns, respectively. In 2010, trematode mean abundance positively 

=0.002). 
 

 and this parasite, basic research is fundamental to develop national guidelines that could 
be used to protect aquaculture and prevent further environmental spread.

Introduction
 (Steindachner, 1878) is widely 

found in many rivers from the Caribbean and 
South America, where the species has a great 
aquaculture potential derived from its repro-
duction in captivity (Bravo et al., 2005). It is a 

-
vertebrates (Eschmeyer, 2003). It prefers lentic 
waters with dense riparian vegetation. It also 
can be abundant in some rivers where it has 
been introduced, such as in the Orinoco river 
(Gonzalez et al., 2005), with specimens reaching 
up to 30 cm length and weighing more than 2 kg. 

 has been reported to be parasitized 
with trematode species (Galván-Borja et al., 2010). 
Trematode parasites of the genus  

of these organisms have also been reported in 
hatchery conditions (Stables and Chappell, 1986; 
Muzzall et al., 1990; Field and Irwin, 1994; Bu-
chmann and Bresciani, 1997; Voutilainen et al., 
2010). One of the main characteristics of Diplosto

spp. cercariae is that they can migrate into 

and second intermediate hosts (Voutilainen et 
al., 2009). Once the parasites make it to the eye, 
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following a guiding chemical gradient (Haas et 

(Voutilainen et al., 2009), and cause swelling of 
the eye, retina displacement, opacity of lens, 
cataracts, blindness and even death (Karvonen 
et al., 2004; Karvonen and Seppälä, 2008; Yamada 
et al., 2008; Karvonen et al., 2010). 

-
cantly increases the risk of predation in infected 

time, the current status of the presence of Diplos
 metacercariae on the eyes of  

from the Totumo Marsh, north of Colombia.

Material and methods
(n=147) specimens were caught with 

north of Colombia (75º140´ W and 10º44´ N), 

bags and transported to the lab on ice. Total 
length (TL, cm) and weight (TW, g) were meas-
ured to the nearest 1 mm and 1 mg, respectively. 
The condition factor (CF) was obtained using the 
formula: CF = (TW/TL3) x 100. Once the parasites 

and spleen were extracted, and respective tissue-

the equations: tissue-somatic index = tissue (liver, 
spleen or gill) weight (g)/TW (g) x 100 (Weather-
ley and Gill, 1987; Valenzuela et al., 2002). 

The metacercariae larvae were carefully 
removed from the vitreous humor, and stored 
in saline solution. The larvae were counted 
and then morphologically examined using an 

-
tion was based on morphological features sug-
gested by various authors (Gibson, 1996; Zica et 

(metacercariae), such as parasite prevalence 

in the eye), abundance (number of parasites 

is infected) and intensity (number of parasites 
were evaluated following the 

criteria of Bush et al. (1997). 

Trematodes isolated from the eyes were 
trimmed, processed conventionally, embed-

stained with haematoxylin and eosin (H&E). 
Each slide was examined at low (10X) and high 

Data are presented as the mean±standard error 
-

phometric and parasitic indices (mean abun-
dance and mean intensity) between sampled 
years were performed using t-test, previous 
examination of normality and variance homo-
geneity. Prevalence associations with sampling 
year were examined using Fisher´s exact test. 
Spearman’s rank correlation was used to study 
relationships between variables. For all cases, 

Results
Average morphometric and parasitic indexes 
measured for  collected in Totumo 
Marsh are shown in Table 1. Morphometric 

both sampling periods, except for the condi-

2010 compared to 2011, but the opposite was 
detected for length. 
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Morphometric characteristics of trematodes 
isolated from eyes, as well as those recently 
reported for other authors in two freshwa-

metacercariae stage of the trematodes found in 
 (Figure 1) were mostly 

concave, with a noticeable oval holdfast (tribo-
cytic organ), a biphid intestine and an extended 
posterior region. Gland cells appear occupying 
most of anterior region, extending from the 
beginning of intestinal caeca to the anterior 
region of the tribocytic organ. Small gonads are 
detected in the posterior region below the oval 
holdfast (Figure 2). These features are character-

istics of  A transversal 
view of the trematode is presented in Figure 
3. This metacercariae possesses a prominent 
curved oval shape. The cut surface shows a 
ciliated thick cuticle and two blind intestinal 
caeca surrounded by eosinophilic gland cells. 

abundance and intensity of eye trematodes 
between sampling years. Moreover, there were 
no statistical associations between prevalence 
and sampling period for the parasite. 

 Morphometric parameters and status of parasitism in  collected from Totumo 
Marsh, north of Colombia in 2010 and 2011.

Variable
Mean ± standard error

2010 2011

n 103 44

Weight (g) 63.3 ± 1.59* 53.83 ± 2.93

Length (cm) 12.3 ± 0.11* 14.31± 0.27

Condition factor 1.72 ± 0.02 1.91 ± 0.12

Liver-somatic index 1.35 ± 0.05* 2.33 ± 0.11

Spleen-somatic index 0.10 ± 0.004* 0.26 ± 0.06

Gill-somatic index 3.81 ± 0.11* 3.64 ± 0.10

evalence (%) 78.6 75.0

 mean abundance  2.60±0.27* 0.59±0.26

intensity  3.31±0.30* 2.36±0.81
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 Morphometric features of metacercariae found in the eyes (vitreous humor) of 

Parameter n Mean±SE Range
Geophagus 

brasiliensis*
Hypostomus 

regani**

Total length (μm) 53 1368.4±36.5 775-1950 1800 (1584-1947) 1988 (1570–2281)

Total width (μm) 53 736.3±12.5 550-1025 642 (537-709) 756 (543–864)

Oral sucker (L, μm) 50 72.1±1.8 50-100 59 (45-83) 91 (69–102)

Oral sucker (W, μm) 50 66.0±2.2 40-100 68 (54-77) 84(75–99)

Tribocytic organ  
(L, μm) 49 294.7±4.6 230-350 428 (422-434) 373 (287–414)

Tribocytic organ  
(W, μm) 49 216.7±6.2 150-320 258 (220-319) 243 (178–310)

L = Length, W = Width. * Novaes et al., 2006. ** Zirca et al. 2009.

 Metacercariae of  found in the eyes of  collected at Totumo Marsh, Colombia. 
A. Specimen of . B. Presence of trematodes in the eye.
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 Photomicrographs of the ventral view of the   metacercariae isolated from the eye of  
 collected at Totumo Marsh, Colombia. 2A and 2B, microscopy and stereoscopy photographs; 2C and 

OS, oral sucker; E, esophagus; PS, pseudo-suckers; P, pharynx; BG. Biphid gut; G, Gonads; TO, tribocytic 
organ.

 Transversal view of the metacercariae of  isolated from the vitreous humor of 
 collected at Totumo Marsh, Colombia. BG. Biphid gut, EGC. Eosinophilic gland cells, CI. Ciliated 

epithelium, TC. Thick cuticle.
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Spearman correlations observed for morpho-

presented in Table 3. Fish collected during 2010 
-

tions between eye trematode mean abundance 
=0.009) or 

=0.002). In 

correlations were absent. 

-
munities living around coastal ecosystems at 
the north of Colombia, we have investigated the 

-

species we have found parasite infestations 
by nematodes (Olivero-Verbel et al., 2011) and 
trematodes (Galván-Borja et al., 2010), mostly 

sp., and  sp., respec-
tively. These parasites have been reported exclu-
sively for internal organs. 
of in  from a Colombian 
ecosystem. Morphometric characteristics of the 
trematode correspond to those of  
( ) , 
species other than  (Table 2) (Novaes 
et al., 2006; Zica et al., 2009). However, detailed 

parasite species. 

has been found for a variety of 

 Spearman correlations between morphometric variables and parasite abundance in .

Parameters Weight Length CF
Parasite 

mean 
abundance

Weight 1
0.805 -0.012

P=0.937
0.079

P=0.609
0.104

P=0.503
0.310

P=0.041
0.075

P=0.630

Length
0.771

1
-0.491 -0.012

P=0.939
0.060

P=0.697
0.338

P=0.025
0.024

P=0.876

CF
-0.029

P=0.777
-0.597

1
0.193

P=0.210
-0.153

P=0.321
-0.092

P=0.551
-0.017

P=0.911
-0.092

P=0.356
-0.380 0.598

1
0.001

P=0.993
-0.060

P=0.698
-0.181

P=0.239
0.073

P=0.460
0.298

P=0.002
-0.401 -0.110

P=0.267
1

-0.200
P=0.194

-0.159
P=0.302

-0.284
P=0.004

-0.251
P=0.011

0.117
P=0.238

0.297
P=0.002

0.189
P=0.056

1
0.229

P=0.135
Parasite  
abundance

0.027
P=0.784

-0.094
P=0.344

0.258
P=0.009

0.304
P=0.002

-0.782
P=0.433

0.026
P=0.792

1

* Condition factor (CF), hepatosomatic index (HSI), gill-somatic index (GSI) and spleen-somatic index (SSI). 
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, , 
, , 

,  (Machado et al., 
2005), and  sp. (Tilapia) (Violante-
González et al., 2009). This last species is also 
cultured in Colombia (Hernández et al., 2009). 

such as tilapia is of special concern from an 
economical perspective, since this species is 
intensively cultured in many countries. In ad-
dition, higher infections are frequently found in 

snail intermediates (Violante-González et al., 
2009). Therefore, prevention campaigns must be 
undertaken in Colombian aquaculture to avoid 
the infection risk by , in particular 
when high levels of infection are detected.

the life-cycle of  is useful for the 
evaluation, development and management of 

quality standards that guarantee food safety 
(Overstreet and Curran, 2004). Although the life 
cycle of this trematode in the studied ecosystem 
has not been investigated at all, it is known 
that it includes two intermediate hosts (snail 

consumed by birds, as has been found in Co-
lombian species (Rietschel and Werding, 1978).

Several lines of evidence have suggested that the 

is a strategy to enhance their trophic transmis-
sion. This host manipulation can be achieved 

and subsequent growth retardation, therefore 

hand, cataract-related problems could arise 

at low intensities of infection (Karvonen and 
Seppälä, 2008).

The correlations observed for nematode and 
trematode mean abundance with condition 
factor and the hepato-somatic index during 
2010, but not in 2011, may derive from several 
alternative reasons. One of the possible expla-

collection in 2011, Colombia was ending an El 
Niño-Southern oscillation period. However, 

the Totumo marsh. These particular phenom-
ena may pose stress on ecosystems leading to 

(Marcogliese, 2008). However, it also is impor-

did not modify prevalences for  

Infections by  species will continue 
to be a challenging problem for aquaculture. 
Experimental data suggested that acquired re-

induced cataracts (Karvonen et al., 2010). There-
fore, the knowledge of their ecology will help 

its spreading. 
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