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Abstract

Here we conduct a qualitative and quantitative analysis of ectoparasites and endoparasites of Astyanax altiparanae
(Garutti & Britski, 2000), popularly known as lambari-do-rabo-amarelo collected from the Batalha River, State of Sdo
Paulo, Brazil. Of the 67 specimens of A. altiparanae, 52 were parasitized by at least one parasitic metazoan species.
The following metazoan parasites were found: Monogenea, Digenea and Nematoda. The monogenetic Diaphorocleidus
sp. was the predominant species, presenting a higher frequency of dominance, prevalence and mean abundance. However,
the monogenean 7rinigyrus sp. was the one with the highest mean intensity value. All parasites showed aggregate
distribution pattern. The parasitic community of A. altiparanae was characterized by low diversity, low richness and
low uniformity. The digenetic Rhipidocotyle santanaensis is recorded for the first time in A. altiparanae, in the same
way, this parasite is being registered for the first time in the Batalha River.
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Metazoarios parasitos do lambari Astyanax altiparanae coletados no rio
Batalha, estado de Sao Paulo, Brasil

Resumo

Foi realizada uma analise qualitativa e quantitativa de ectoparasitas e endoparasitas de Astyanax altiparanae (Garutti &
Britski, 2000), popularmente conhecido como lambari-do-rabo-amarelo coletados no rio Batalha, estado de Sao Paulo,
Brasil. Dos 67 espécimes de A. altiparanae, 52 estavam parasitados por pelo menos uma espécie de metazoario
parasito. Foram encontrados os seguintes metazoarios parasitos: Monogenea, Digenea e Nematoda. O monogenético
Diaphorocleidus sp. foi a espécie predominante, apresentando maior frequéncia de dominancia, prevaléncia e abundancia
média. Porém o monogenético Trinigyrus sp. foi o que apresentou maior valor de intensidade média. Todos os parasitos
mostraram padrao de distribui¢ao agregado. A comunidade parasitaria de A. altiparanae foi caracterizada pela baixa
diversidade, baixa riqueza e baixa uniformidade. Registra-se pela primeira vez o digenético Rhipidocotyle santanaensis
em A. altiparanae, da mesma forma, este parasito esta sendo registrado pela primeira vez no rio Batalha.

Palavras-chave: Ectoparasitos, Endoparasitos, Characidae.

1. Introduction

Astyanax altiparanae (Garutti and Britski,
2000), belonging to the Characidae family, known as
lambari-do-rabo-amarelo, is a small fish species, with
omnivorous food habit, fast growth and inhabits small
streams, lagoons and great rivers, being also found in large
quantities in the Brazilian watersheds (Almeida, 2007).
Typically, this species form two types of shoals, one with
approximately 50 individuals, formed by the smaller
specimens and located in the margin between the aquatic
vegetation and the other with 15 individuals, formed by
larger specimens found in the depths. The formation of
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schoals may be an anti-predatory tactic. However, shoal
formations may influence increased competition for food,
its increases probabilities of parasite transfer or even the
risk of being caught by fishing (Suzuki and Orsi, 2008).

The biodiversity of marine and freshwater environments
has been threatened, mainly by environmental problems,
resulting from the degradation of these ecosystems.
Thus, the great rivers of the Southeast of Brazil are suffering
a continuous increase of these processes of degradation
(Pinto et al., 2006), an example is the Batalha River,
located on the municipality of Reginopolis, State of Sdo
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Paulo. The Batalha River belongs to the Médio-Tieté River
basin and has about 167 km of extension. This river’s
headspring is located in the municipality of Agudos and
flows in the municipality of Uru in the Médio-Tieté River.
It is responsible for supplying 45% of the Bauru population
(Santos and Heubel, 2008).

Different studies have already been carried out on the
parasitic fauna of 4. altiparanae, among them we can mention:
Barassa et al. (2003), Ferrari-Hoeinghaus et al. (2006),
Azevedo et al. (2007), Lizama et al. (2008), Almeida and
Cohen (2011), Abdallah et al. (2013) and Camargo et al. (2016).

The objective of this study was to develop a qualitative
and quantitative analysis of the ectoparasites and
endoparasites of 4. altiparanae, to get more information
about the biodiversity in the aquatic environment from
the State of Sao Paulo.

2. Material and Methods

The collect of the hosts were carried out in the
Batalha River, in the municipality of Reginopolis
(21°53°22”S 49°13°41”W), State of Sao Paulo, from
September 2013 to February 2014. The fish were caught
with simple holding nets of different meshes, grouped in
lots with 5 cloths, with two meters of depth and some of
them were captured with the aid of coves. After collected,
the following data were recorded: standard length (cm)
and total length (cm).

For the collection of the ectoparasites were used sieves
with a mesh of 53 um, in which the surface of the body, gills,
nostrils and mouth were examined in stereomicroscope.
Afterwards, sieves with 75 pum mesh were used to collect
the endoparasites and in the stereomicroscope the eyes
and the body cavity were observed. The ectoparasites and
endoparasites were processed according to Eiras et al. (2006).

The prevalence, intensity and abundance of each
component of parasitic communities were calculated
according to Bush et al. (1997). To evaluate the dispersion
pattern of the parasite species in the hosts, was used the
Dispersion index (ID) (Leung, 1998). To evaluate the
significance statistical test d was calculated (Ludwig and
Reynolds, 1988). The dominance of each component of
parasitic infracommunities was determined by calculating
the dominance frequency and the relative dominance,
following the methodology of Rohde et al. (1995).
The Spearman correlation coefficient (rs) was used to
detect possible correlations between parasite abundance
and hosts standard length (Zar, 1999).

The parasitic diversity was determined for each
infracommunity by the Brillouin index (H), as well as the
Pielou index (J °) and the Margalef index (d) were used to
evaluate, respectively, the parasite uniformity and richness.
All the tests mentioned above were applied only to parasite
species with prevalence higher than 10% second Bush et al.
(1990). The level of statistical significance adopted was 5%.

Vouchers of the parasite species were deposited in the
Helminthological Collection of the Instituto de Biociéncia
de Botucatu (CHIBB) of Universidade Estadual Paulista
- UNESP, State of Sdo Paulo, Brazil.

3. Results

Sixty seven fish were collected and analyzed. In relation
to these fishes, 52 were parasitized by at least one species
of parasitic metazoan. The following groups of metazoan
parasites were found: Monogenea, parasitizing the surface
and gills; Digenea, parasitizing the surface and eyes; and
Nematoda present in the intestine. The values of prevalence,
mean abundance and mean intensity are presented in Table 1,
in which the parasite that presented the highest value of
prevalence and mean abundance was Diaphorocleidus sp.,

Table 1. Prevalence, mean abundance, mean intensity and infection / infestation sites of the metazoan parasites of Astyanax
altiparanae (Garutti and Britski, 2000) collected in the Batalha River, municipality of Reginopolis, State of Sdo Paulo,

Brazil. s = standard deviation.

Parasites Prevalence (%) Mean Me.a " . Infec.tion{
Abundance + s Intensity + s infestation Sites

MONOGENEA

Diaphorocleidus sp. 22.38 1.24 +3.30 5.53 +£5.08 Surface and gills.
Diaphorocleidus kabatai 2.98 0.09 +0.51 3.00 £ 0.00 Gills.
Cacatuocotyle sp. 10.44 0.48 + 1.68 4.57+3.05 Surface and gills.
Cacatuocotyle guaibensis 1.49 0.04 +0.37 3.00 £ 0.00 Surface and gills.
Trinigyrus sp. 1.49 0.15+1.22 10.00 = 0.00 Gills.
NEMATODA

Contracaecum sp. 4.47 0.06 +0.30 1.33 £0.58 Intestine.
Cosmoxynemoides aguirei 1.49 0.03 £0.24 2.00 £ 0.00 Intestine.
Procamallanus

(Spirocamallanus) inopinatus 8.95 0.13 £ 0.55 1.50+1.22 Intestine.
DIGENEA

Rhipidocotyle santanaensis

(metacercariea) 4.47 0.13 +£0.78 3.00 + 2.65 Surface and eyes.
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Table 2. Frequency of dominance and mean relative
dominance of metazoan parasites of Astyanax altiparanae
(Garutti & Britski, 2000) collected in the Batalha River,
municipality of Reginopolis, State of Sdo Paulo, Brazil.
s = standard deviation.

Frequency of Mean relative

Parasites dominance (%) dominance + s
MONOGENEA
Diaphorocleidus sp. 17.91 0.52 +£3.30
Cacatuocotyle sp. 7.46 0.20 + 1.68

Table 3. Dispersion index (ID) and statistical test d of the
metazoan parasites of Astyanax altiparanae (Garutti and
Britski, 2000) collected in the Batalha River, municipality
of Reginopolis, State of Sdo Paulo, Brazil.

Parasites ID d
MONOGENEA
Diaphorocleidus sp. 8.77 22.58

Cacatuocotyle sp. 5.89 16.44

Table 4. Spearman (rs) correlation coefficient values
between the standard length of Astyanax altiparanae
(Garutti & Britski, 2000) collected in the Batalha River,
municipality of Regindpolis, State of Sdo Paulo, Brazil.
(p = level of significance).

Parasites rs )4
MONOGENEA
Diaphorocleidus sp. 0.17 0.16

Cacatuocotyle sp. -0.02 0.83

and the parasite Trinigyrus sp. presented higher mean
intensity value.

The monogenetic Diaphorocleidus sp. was the
predominant species, with 83 specimens collected, as
well as the parasite that presented the highest frequency
of dominance (17.91%) (Table 2).

A total of 158 specimens of parasites were collected.
The parasites present the typical pattern of aggregate
distribution (Table 3). There was no significant correlation
between the standard length of the host body and parasitic
abundance (Table 4).

The diversity index of Brillouin (/) was 0.05 + 0.14,
the Margalef (d) richness index was 0.10 + 0.27 and the
Pielou (J°) equitability index was 0.11 + 0.27.

4. Discussion

The results obtained in the present work indicate that
the parasite community of 4. altiparanae was characterized
by low diversity, low richness and low uniformity. This can
be explained by the fact that although nine species of
parasitic metazoans were found, their abundance were
very low. Results differents were obtained in the study of
Camargo et al. (2016) with A. altiparanae in the Peixe’s
River, in which 15 species of parasitic metazoan were
found and the parasite community was characterized by
high richness and low uniformity.
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Camargo (2015) carried out a study on the seasonal
variation of 4. altiparanae metazoan parasites collected
at another point on the Batalha River on the municipality
of Bauru, State of Sdo Paulo, from August 2013 to July
2014 and the results were different from those found in
the present study. In this study, this author found a much
higher number of metazoan parasites species (18) and
consequently a greater diversity and parasitic richness.
This fact may be related to the different environments in
which the hosts were collected, since in the work of Camargo
(2015) the fish came from a lentic environment and in the
present study the environment is lotic. Parasites with direct
life cycle, such as monogenetics, are more easily found in
lentic environments, since their free-natant larval forms
(onychocytes) find the host more easily (Dogiel, 1961).
Therefore, the small flow of water in this environment,
allows a greater exchange of parasites between the
hosts. Besides that in lentic environments the chances
of contamination by parasites of indirect life cycle are
higher, since the intermediate hosts of these parasites can
be found more easily. Already in relation to the collection
period in both studies covered the dry and rainy season,
however, Camargo (2015) carried out a larger collection
of hosts in the period considered dry, which may also be
influencing a higher diversity and richness of parasites,
since in dry periods, the water quantity of the reservoir
diminishes significantly, increasing the chances of the
between the parasites and their hosts, both the direct life
cycle and the indirect life cycle.

There was no significant correlation between standard
length of 4. altiparanae and abundance of parasites.
The same result was found in the work of Camargo et al. (2016).
However, in the work of Lizama et al. (2008), only the
parasite Ascocotyle (A) tenuicollis showed a significant
correlation between standard length and abundance and
prevalence of parasitism. Thus, the influence of length
on parasitism is important because length is considered
to determine the age of the host, thus this is one of the
factors in varying the size of infrapopulations of parasites
(Dogiel, 1961).

All parasites showed the aggregate distribution pattern.
This pattern is found mainly in parasites of freshwater
fish and the main factors of this distribution are related
to physical changes in time and space, behavioral and
even genetic factors (Von Zuben, 1997). The aggregation
of the parasite population within a small host population
increases the stability of the relationship due to regulatory
mechanisms such as: host mortality dependent on parasite
density and reduction in parasite survival and fecundity
caused by intraspecific competition between parasites or
immunological reaction of hosts (Dobson, 1990).

The nematode Contracaecum sp. was found parasitizing
the intestine of this host. This parasite has a zoonotic potential
and according to Smith (1999) the species belonging to
the genus Anisakis, Contracaecum and Pseudoterranova
are the main responsible for human infections. Even that
this parasite has been found in the intestine and in low
prevalence and abundance there is a risk that the larvae
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migrate to the musculature during the freezing of the fish.
Such infection occurs mainly through the ingestion of
raw or undercooked, smoked or salted fishes, containing
infective larvae (Audicana et al., 2002).

This is the first record of R. santanaensis in A. altiparanae,
as well as, this parasite is being registered for the first time
in the Batalha River.
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