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The pejerrey Odontesthes bonariensis is the most important freshwater fish of Argentina central region. The
present study was conducted to describe the seasonal variation of parasitism in O. bonariensis from La Vifia reservoir
(31°17°S, 65° 01"W), located in the province of Cérdoba, Argentina. Between years 1999 and 2002, 573 fishes
were caught, and their parasite infection and relative weight (Wr) were assesed. Three parasites were found, Lernaea
cyprinacea (Crustacea), Contracaecum spp. larvae (Nematoda) and Cangatiella macdonaghi (Cestoda). Overall,
Contracaecum spp. prevalence and intensity were very low. Lernaea cyprinacea and Cangatiella macdonaghi
prevalences increased during summer and spring (P < 0.01), respectively. Lernaea cyprinacea infection showed
also seasonal differences in intensity (P < 0.05), as well as C. macdonaghi regarding parasites density (P < 0.01).
Cangatiella macdonaghi average parasites density was 32.0 (+22.5) cestodes per cm?® of digestive content. No
association between parasitism and fish relative weight was found. Besides the seasonality variations observed, the
parasite burden found did not compromise fish body condition.
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RESUMO

O peixe rei Odontesthes bonariensis € um peixe de 4gua doce
de grande importancia na regido central da Argentina. O obje-
tivo deste trabalho foi descrever a sazonalidade do parasitismo
de O. bonariensis no reservatrio La Vifia (31° 17°S, 65°

01"W), provincia de Cérdoba, Argentina. Durante os anos 1999
e 2002 foram capturados 573 peixes. Nestes se fez a avalia-
c¢ao da condicdo corporal usando como parametro o peso re-
lativo e identificaram-se os seguintes parasitos: Lernaea
cyprinacea (Crustacea), Contracaecum spp. (Nematoda) e
Cangatiella macdonaghi (Cestoda). As prevaléncias e inten-
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sidades de Contracaecum spp. foram muito baixas. Houve
diferencas nas prevaléncias de L. cyprinacea e C. macdonaghi
na época do ano (P < 0,01), sendo maiores no verao e na
primavera, respectivamente. Houve diferencas estacionais na
intensidade de L. cyprinacea (P < 0,05) e na densidade de C.
macdonaghi (P < 0,01), neste ultimo alcancou-se um valor
maximo nas amostras de 32,0 (£22,5) parasitos por cm?® de
contelido digestivo. Nao houve associacdo entre o parasitismo
e 0 peso relativo dos peixes. Embora haja certa sazonalidade,
as diferentes cargas parasitarias encontradas nao prejudicam
a saude de O. bonariensis enquanto sua condi¢éo corporal.

PALAVRAS-CHAVE: Odontesthes bonariensis; Lernaea
cyprinacea; Contracaecum spp., Cangatiella macdonaghi.

INTRODUCTION

The pejerrey Odontesthes bonariensis has become the most
important freshwater fish from Argentina central region
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(COLAUTTI et al., 2003). An optimal pejerrey production
may be challenged by high parasite burden or prevalence
(MANCINI et al., 2005).

The fish parasite life cycle involves invertebrates and
vertebrates as intermediate hosts such as planktonic
crustaceans, fishes and birds (HANZELOVA; GERDEAUX,
2003; MARTINS et al., 2005). The pejerrey is a zooplanktivore
fish, fed primarily microcrustaceans (Cladocera and
Copepoda). Thus, the pejerrey food habits are an important
source of parasitism (DRAGO, 2004) .

O. bonariensis parasitism has been studied in many
occasions under extensive conditions (FUSTER DE PLAZA,;
BOSCHI, 1957; BOSCHI; FUSTER DE PLAZA, 1959;
ORTUBAY et al., 1994; GIL DE PERTIERRA; VIOZZI,
1999; GARCIA ROMERO, 2001; MANCINI et al., 2000;
MANCINI et al., 2005; MANCINI et al., 2006). Noneless,
little is known about the seasonality variation of the parasitic
infection. In view of this, the study we present was conducted
to determine the seasonal variation of parasitism in O.
bonariensis and assess the association between sample
parasites prevalence and intensity with the body condition.

MATERIAL AND METHODS

This study was carried in La Vifia reservoir (31° 17°S, 65°
01"W), located in the province of Cordoba, Argentina (Figure
1). The lake is a multiple resource environment of eutrophic
characteristics (MANCINI et al., 2004), which covers an area
of 1,050 ha at 846 m above sea level. The region weather is
typically dry, with a minimum and maximum average
temperature of 10.3 (July) and 25.0 °C (January).

Between the years 1999 and 2002, the reservoir was
sampled once per season using trawl nets and floatong gill
nets.

Standard length (StL) with accuracy of 1 mm and total wet
weight (W) with accuracy of 0.1 g were recorded in all caught
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Figure 1. Geographical location of La Vifia reservoir.

fishes. Afterwards, the body condition (Wr) was deduced using
the equation reported by Colautti et al. (2003). Water
temperature (°C) were measured simultaneously.

The caught fishes were examined by means of skin and
gills scrapings, and were subject to digestive contents analysis.
The parasites collected were fixed and cleared according to
Noga (1996) and Eiras et al. (2003). The nematodes and
crustaceans taxonomic keys used were those suggested by
Kabata (1979), Alvarez Pellitero (1988) and Pereira Bueno;
Ferre Pérez (1997). Cestodes were identified following Gil
de Pertierra and Viozzi (1999) guidelines.

The ecological parameters used to describe the parasitism
were prevalence, mean intensity and density (mean number
of parasites per unit of digestive content) as reported by
Margolis et al. (1982).

The prevalence seasonal differences were tested using Chi-
square and confidence intervals (ALTMAN et al., 2000).
Seasonality on parasite intensity and density were evaluated
by means of Kruskal Wallis test. Bivariate correlations between
the parasite prevalence, water temperature, StL and Wr was
examined by means of Spearman rank correlation test
(SOKAL; ROHLF, 1969). The analysis was carried out using
SPSS for Windows 10.0.

RESULTS

A total of 573 specimens of O. bonariensis were caught
after 15 consecutive samplings. Table 1 shows the number of
fishes captured, water temperature and average fishes length
per sampling time. Body condition evidenced a significant
seasonal difference (P < 0.01), with the highest average during
winter (Wr =100.79 £ 8.04, Figure 2).

Overall, three parasites were found, Lernaea cyprinacea
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Figure 2. Relative weight (Wr) of Odontesthes bonariensis in La Vifia
reservoir during different seasons.
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Table 1. Water temperature (°C), number of fishes analyzed (n), media standard length (StL), parasitic
prevalence (P), intensity (1) and density (D) of Odontesthes bonariensis in La Vifia reservoir, shown in
correlative samplings.

Sampling Season n T Mean Parasites
(year) (°C) StL Lernaea Contracaecum spp. Cangatiella
(mm) cyprinacea macdonaghi
P (%) | P (%) | P (%) D
1 (Ma-99) Su 20 249 142 0.0 0.0 5.0 3.0+0.0 92.3 35+x24
2 (Au-99) Wi 21 124 120 0.0 0.0 0.0 0.0 89.1 6.5+ 3.6
3 (No-99) Sp 30 193 195 0.0 0.0 3.4 1.0+0.0 90.0 16.0+11.8
4 (Au-00) Wi 51 121 138 12 1.0+0.0 0.0 0.0 100 32.0+225
5 (No-00) Sp 51 21.0 146 0.0 0.0 0.0 0.0 ND ND
6 (De-00) Sp 26 245 156 3.9 1.0+0.0 0.0 0.0 60.0 5.0+59
7 (Fe-01) Su 51 26.4 155 412 16+0.6 0.0 0.0 6.2 0.6 +0.2
8 (Ju-01) Au 6 13.6 191 0.0 0.0 16,6 1.0+0.0 ND ND
9 (Ju-01) Wi 49 135 181 2.1 1.0+0.0 0.0 0.0 66.6 4.7+11.7
10 (Se-01) Wi 60 143 181 0.0 0.0 0.0 0.0 18.7 1.0+32
11 (De-01) Sp 31 256 166 6.5 1.0+0.0 0.0 0.0 60.0 2036
12 (Ja-02) Su 34 270 158 5.9 15+0.7 0.0 0.0 0.0 0.0
13 (Ma-02) Su 58 249 139 155 13+05 0.0 0.0 0.0 0.0
14 (Ma-02)  Au 15 174 157 134 1.0%0.0 0.0 0.0 73.3 43+4.7
15 (Ju-02) Au 70 123 185 5.7 1.0+0.0 0.0 0.0 50.0 45+5.1

Su: Summer; Sp: Spring; Au: Autumn; Wi: Winter
ND: none data

(Crustacea), Contracaecum spp. larvae (Nematoda) and
Cangatiella macdonaghi (Cestoda).

Nine out of fifteen seasonal samples had at least one fish
specimen infested with L. cyprinacea, which also showed a
significant seasonal variation in its prevalence (+?=51.3, P <
0.01) with peaks toward summer, especially during February-
01 (41.2 %). Also, the intensity of the L. cyprinacea evidenced
differences across year (P < 0.05). Contracaecum spp. was
detected in 3 out of 15 samples, with a maximum prevalence
(16.6 %) and intensity (3 parasites/fish) in June-01, and March-
99, respectively (Table 1). Likewise, C. macdonaghi
prevalence varied according to the time of the year (+? = 25.4,
P < 0.01), with the highest values during March-99 (92.3 %)
and August-00 (100 %). On the other hand, seasonal
differences in density were also observed (P < 0.01, Table 2).

Table 2. Prevalence (%), average intensity (parasite/fish),
mean density (parasite/cm?® of digestive content), samples
analyzed of Odontesthes bonariensis in La Vifia reservoir
(per species of helminth and season).

Parasite species  Spring Summer  Autumn Winter

Cangatiella macdonaghi

Prevalence 69.90 42.17 54.12 62.43

Density 74+97 078+18 48146 9.78+17.0

Fishes analyzed 103 163 85 181
Contracaecum spp.

Prevalence 0.72 0.61 1.09 0.0

Density 1+00 300 1+0.0 0.0

Fishes analyzed 138 163 91 181
Lernaea cyprinacea

Prevalence 2.17 19.63 6.59 1.10

Density 1+0.0 162+0.7 1+0.0 1+0.0

Fishes analyzed 138 163 91 181

Except for the correlation between C. macdonaghi density
vs. relative weight (r, = 0.76, P < 0.01) and water temperature
(r,=-0.72, P < 0.01), none association was found between
parasite ecological parameters and average Wr.

DISCUSSION

The wild fish parasite infection is a worldwide problem
that can not be subject to eradication due to ecological factors
beyond of human control (PEREIRA BUENO; FERRE
PEREZ, 1997). For instance, Lernaea spp. has a wide range
of host (PIASECKI et al., 2004), fact that makes difficult its
control. This copepod, one of the most common parasites of
wild and aquacultures fishes of the Argentina central region,
and it produces serious economic losses to the fish industry.
In this sense, Hepher and Pruginin (1991) claim that pejerrey
susceptibility to Lernaea spp. infection has been the main
obstacle for the production of O. bonariensis.

The life cycle of the genus Lernaea requires of
temperatures above 15°C, within an optimum range of 25 to
30 °C (MARCOGLIESE, 1991). The highest prevalence and
parasite intensities observed in summer were influenced
greately by year 2002 sample. The parasite life cycle is favored
by summer temperatures, as it has been reported in other
species by Marcogliese (1991). In addition, the winter
prevalences observed were lower than those reported for other
lakes in the region (MANCINI; GROSMAN, 1998).

Copepods were preferentially located in the base of the
dorsal and pectoral fins as well as in the mid-part of the fish
body in consistency with other species (MEDEIROS;
MALTCHIK, 1999). Williams and Williams (1995), reported
that L. cyprinacea may seriously injure wild fishes and also
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can reduce growth rate. In contrast, we were not able to detect
changes in body conditions according to different parasite
burden, however, our findings should be interpreted with
cautions, because we assessed the association by using
correlation at group level.

Haemorragic ulcers were observed in the parasite
attachment zone. Such lesion makes fishes look unattractive
for human consumption, and therefore, less valuable
(PIASECKI et al., 2004).

The genus Contracaecum includes anisakid nematodes of
worldwide distribution, however in this study the prevalence
was very low, and even when the estimated prevalence reached
to a maximum, the sample size was low (one out six). Like
observations made in other fishes, the number of anisakids
larvae increases, as pejerrey gets older (VALLES-RIOS et al.,
2000; MANCINI et al., 2005). That might be the reason why
we have found a very low prevalence of anisakids in our study
because of a great proportion of the caught fishes were less
than 2 years old.

The presence of C. macdonaghi in O. hatcheri has been
reported initially by Szidat and Nani (1951). Due to changes
in taxonomy;, this parasitosis could have been reported under
different name in O. bonariensis (FUSTER DE PLAZA;
BOSCHI, 1957; BOSCHI; FUSTER DE PLAZA, 1959; GIL
DE PERTIERRA,; VI0ZZI, 1995; MANCINI; GROSMAN,
1998).

The high variability observed in the C. macdonaghi density
is consistent with previous report (BOSCHI; FUSTER DE
PLAZA, 1959). According to Garcia Romero (2001), this
parasite is not always capable of inducing important
pathological changes in the intestinal epithelium. Therefore,
the lack of association between body condition and C.
macdonaghi burden, sounds biologically feasible. The positive
correlation observed between parasite density and Wr may be
indicative of a higher consumption of copepods, the
intermediate host (HANZELOVA; GERDEAUX, 2003;
PIASECKI et al., 2004). The zooplankton consumption rate
(COLAUTTI etal., 2003) and gonadal maturity that happened
by the end of winter, may have also implication on the pejerrey
Wr.

The way water quality and eutrophication influence the
prevalence and intensity of several fish parasites has been well
characterized previously (MACKENZIE et al., 1995; SURES,
2004). The aquatic environment monitoring is very important
because sudden changes may stress the fish population or
increase the parasite vectors density in the water. Cause of
that, the parasite burden is considered a proxy of the water
quality (KADLEC et al., 2003). However, the current eutrophic
conditions of La Vifia reservoir (MANCINI et al., 2004)
appeared to have exerted no influence on O. bonariensis
parasite burden, which in fact was very low.

The reservoirs from the central area of Argentina have
remarkable dynamism. Modifications in the ecosystem may
drastically affect the transmission of parasites as a result of
changes in the planktonic community structure

(MARCOGLIESE, 1995). Such changes may explain, in part,
the prevalence variation reported among aquatic ecosystems.

The parasite prevalences in O. bonariensis from La Vifia
reservoir was highly variable. Cangatiella macdonaghi was
the most common parasite. The prevalence and intensity of
Contracaecum spp. were very low, still it may represent a
public health risk. Lernaea cyprinacea showed higher
prevalence toward the end of the study and specially during
the warm season. The intensities and densities of the parasite
agents were not associated with fish body condition.

Acknowledgements:- This research was supported by the
Secretaria de Ciencia y Técnica of the Universidad Nacional
de Rio Cuarto, Coérdoba. We specially thank the APA 11 club
authorities and personel for their assistance and Elena
Fernandez for her collaboration with the portugese translation.

REFERENCES

ALTMAN, D.; MACHIN, D.; BRYANT, T.; GARDNER, M.
Statistics with confidence. Bristol: BMJ Books, 2000. 240
p.

ALVAREZ PELLITERO, P. Enfermedades producidas por
parésitos en peces. In: ESPINOSA J.; U. UBARTA (Eds).
Patologia en Acuicultura. Madrid: Mundi Prensa, 1988.
p. 215-326.

BOSCHlI, E. ; FUSTER DE PLAZA, M. Estudio biol6gico
pesquero del pejerrey del embalse Rio Tercero. Buenos
Aires: Dpto. Publicaciones Pesqueras 8, 1959. 61 p.

COLAUTTI, D.; REMES LENICQOV, M.; BERASAIN, G.
Vulnerabilidad del pejerrey Odontesthes bonariensis a la
pesca deportiva, en funcion de su condicién. Biologia
Acuética, n. 20, p. 49-55. 2003.

DRAGO, F. Influencia de la dieta del pejerrey en su
composicion parasitaria. In: JORNADAS DE BIOLOGIA
DEL PEJERREY. ASPECTOS BASICOS Y
ACUICULTURA, 1, 2004. Chascomus: 11B-INTECH,
2004. p. 41.

EIRAS, J., TAKEMOTO, R.; PAVANELLI, G Métodos de
estudio y técnicas laboratoriales en parasitologia de peces.
Zaragoza: Acribia, 2003. 133 p.

FUSTER DE PLAZA, M.; BOSCHI, E. Desnutricién y
deformaciones vertebrales en pejerreyes de los embalses
de Cordoba. Buenos Aires: Dpto. Investigaciones
Pesqueras, 1957. 26 p.

GARCIAROMERO, N. Alteraciones patoldgicas del pejerrey
(Odontesthes bonariensis) en ambientes naturales y bajo
condiciones de cultivo. In: GROSMAN F. (Ed). Funda-
mentos biolégicos, econémicos y sociales para una
correcta gestion del recurso pejerrey. Buenos Aires:
Astyanax, 2001. p. 76-84.

GIL DE PERTIERRA, A.; VIOZZI, G. Redescripcion de
Proteocephalus macdonaghi Szidat y Nani, 1951 (Cestoda)
en el pejerrey patagonico y en el bonaerense de Argentina.
Parasitologia al Dia v. 19, p.344, 1995.

Rev. Bras. Parasitol. Vet., 17, 1, 28-32 (2008)
(Brazil. J. Vet. Parasitol.)



32

GIL DE PERTIERRA, A.; VIOZZI, G. Redescription of
Cangatiella macdonaghi (Szidat y Nani, 1951) comb. Nov.
(Cestoda: Proteocepalidae) a parasite of the Atheriniform
fish Odontesthes hatcheri (Eigenmann, 1909) from the
Patagonian region of Argentina. Neotropica v. 45, n. 113-
114, p. 13-20, 1999.

HANZELOVA, V.; GERDEAUX, D. Seasonal occurrence of
the tapeworm Proteocephalus longicollis and its
transmission from copepod intermediate host to fish.
Parasitology Research, v. 91, n. 2, p. 130-136, 2003.

HEPHER, B.; PRUGININ, Y. Cultivo de peces comerciales.
México: Limusa, 1991. 316 p.

KABATA, Z. Parasitic Copepoda of British Fishes. London:
Ray Society, v. 152, 1979. 720 p.

KADLEC, D.; SIMKOVA, A.; JARKOVSKY, J.; GELNAR,
M. Parasite commnunities of freswater fish under flood
conditions. Parasitology Research, v. 89, n. 4, p. 272-283,
2003.

MACKENZIE, K.; WILLIAMS, H.; WILLIAMS, B.;
MCVICAR, A.; SIDDALL, R. Parasite indicators of water
quality and the potential use of helminth transmission in
marine pollution studies. Advances in Parasitology, v. 35,
p. 85-144, 1995.

MANCINI, M.; GROSMAN, F. Aspectos poblacionales del
pejerrey Odontesthes bonariensis en el embalse Rio
Tercero, Cordoba. Natura Neotropicalis, v. 29, n. 2, p.
137-143, 1998.

MANCINI, M.; LARRIESTRA, A.; SANCHEZ, J. Estudio
ictiopatologico en poblaciones silvestres de la region cen-
tro-sur de la provincia de Coérdoba, Argentina. Revista de
Medicina Veterinaria, v. 81, n. 2, p. 104-108, 2000.

MANCINI, M.; RODRIGUEZ, C.; PROSPERI, C.
Caracterizacion limnoldgica y condicion del pejerrey
Odontesthes bonariensis del embalse La Vifia, Argentina.
In: CONGRESO SUDAMERICANO DE FICOLOGIA, 1,
2004, Lima. 2004. p. 45-46.

MANCINI, M.; NICOLA, |.; LARRIESTRA, A.; SALINAS,
V. Patrones de riesgo e implicancias de la presencia de
Contracaecum sp. (Nematoda, Anisakidae) en pejerrey
Odontesthes bonariensis (Pisces, Atherinopsidae). Biologia
Acuatica, n. 22, p. 197-202, 2005.

MANCINI, M.; RODRIGUEZ, C; PROSPERI, C.; SALINAS,
V.; BUCCO, C. Main diseases of pejerrey (Odontesthes
bonariensis) in central Argentina. Pesquisa Veterinaria
Brasileira, v. 26, n. 4, p. 205-210, 2006.

MARCOGLIESE, D. Seasonal occurrence of Lernaea
cyprinacea on fishes in Belews lake, North Carolina.
Journal of Parasitology, v. 77, n. 2, p. 326-327, 1991.

MARCOGLIESE, D. The role of zooplankton in the

Mancini et al.

trasmission of helminth parasites to fish. Fish Biology and
Fisheries, v. 5, n. 3, p. 336-371, 1995.

MARGOLIS, L.; ESCH, G.; HOLMES, J.; KURIS, A.;
SCHAD, G. The use of ecological terms in parasitology
(report of an ad hoc Committee of the American Society of
Parasitologists). Journal Parasitology, v. 68, n. 1, p. 131-
133, 1982.

MARTINS, M.; ONAKA, E.; FENERICK, J. Larval
Contracaecum sp. (Nematoda: Anisakidae) in Hoplias
malabaricus and Hoplerythrinus unitaeniatus
(Osteichthyes: Erythrinidae) of economic importance in
occidental marshlands of Maranhao, Brazil. Veterinary
Parasitology, v. 127, n. 1, p. 51-59, 2005.

MEDEIROS, E.; MALTCHIK, L. The effects of hydrological
disturbance on the intensity of infection of Lernaea
cyprinacea in a intermitent stream fish community. Journal
of Arid Environments, v. 43, n. 3, p. 351-356, 1999.

NOGA, D. Fish Disease. St. Louis: Mosby-Year Book, 1996.
367 p.

ORTUBAY, S.; SEMENAS, L.; UBEDA, C.; QUAGLIOTTO,
A.; VIOZZI, G. Catalogo de peces dulceacuicolas de la
Patagonia Argentina y sus parasitos metazoos. San Carlos
de Bariloche: Direccion de Pesca, Subsecretaria de Recur-
sos Naturales de Rio Negro, 1994. 108 p.

PEREIRA BUENO, J.; FERRE PEREZ, |. Parasitos del pes-
cado. Leon: JUNTADE CASTILLAY LEON. Leon: 1997.
46 p.

PIASECKI, W.; GOODWIN, A.; EIRAS, J.; NOWAK, B.
Importance of Copepoda in freshwater Aquaculture.
Zoological Studies, v. 43, n. 2, p. 193-205, 2004.

SOKAL, R.; ROHLF, J. Biometry. The principles and practice
of statistics in biological research. San Francisco: Freeman
and Company, 1969. 776 p.

SURES, B. Environmental parasitology: relevancy of parasites
in monitoring environmental pollution. Trends in
Parasitology, v. 20, n. 4, p. 170-177, 2004.

SZIDAT, L.; NANI, A. Diplostomiasis cerebralis del pejerrey.
Revista Museo Argentino Ciencias Naturales (Zoologia),
v.1,n. 8, p. 323-384, 1951.

VALLES-RIOS, M., RUIZ-CAMPOS, G.; GALAVIZ-SIVA,
L. Prevalencia e intensidad parasitaria en Mugil cephalus
(Pisces: Mugilidae), del rio Colorado, Baja California,
México. Revista Biologia Tropical, v. 48, n. 2-3, p. 495-
501, 2000.

WILLIAMS, L.; WILLIAMS, E. Paraésitos de peces de valor
recreativo en agua dulce de Puerto Rico. Mayagiiez: De-
partamento de Recursos Naturales y Ambientales, Depar-
tamento de Ciencias Marinas, Universidad de Puerto Rico,
1995. 190 p.

Received on May 03, 2007
Accepted for publication on March 30, 2008.

Rev. Bras. Parasitol. Vet., 17, 1, 28-32 (2008)
(Brazil. J. Vet. Parasitol.)



