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Abstract

The gamitanais a species of socio-economicimportance in the Peruvian Amazon, often intensively produced locally for human
consumption. Because of this, more studies concerning parasite populations affecting this species’ culture are necessary. In
this study, a heavy copepod infestation of Perulernaea gamitanaeis reported in amanaged culture of gamitana. The prevalence
of infection was 100% and mortality of the fish population was complete. The average intensity and abundance of the parasite
was 268.8 parasites per individual.
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Resumen

La gamitana constituye una especie de importancia socioeconémica en la Amazonia peruana, que ha llevado a su producciéon
intensiva para el consumo humano, pero se requieren mas estudios respecto de la poblacién de parasitos que estén afectando
su cultivo. En este estudio se identificé una alta infestacion por copépodos de la especie Perulernaea gamitanae en un cultivo
de gamitana. La prevalencia fue de 100%, con mortalidad de todos los peces. La intensidad media y la abundancia fue, en
ambos casos, de 268.8 parasitos por individuo.
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Introduction

n the practice of ichthyology, intensive exploitation

allows the handling of high densities of organisms

per unit area, but this type of management often
encourages breaking the balance between pathogens
and carriers, consequently resulting in the emergence
of infectious and parasitic diseases that cause various
problems ranging from slow growth, reduced fertility
rate, until the appearance of severe epidemics
characterized by high mortality.

Gamitana, Colossoma macropomum, is a species native
to the Amazon basin, its economic importance lies in
its demand for rural and urban populations in the
Amazon region, also represents a source of protein.
The catch in the natural environment is becoming
more limited as a result of strong pressure from
fishery.+6 However, the gamitana presents favorable
animal husbandry characteristics, it is considered a
promising fish for culture in the Neotropics, but to be
a fully viable culture it is necessary to solve the problem
of diseases and parasites that affect this species in
controlled environments, as a result of intensive
farming fish under inadequate management.”

There is alarge concentration of species of parasitic
copepods in the Amazon basin. In South America, four
families of freshwater copepods have been identified:
Ergasilidae, Vaigaimidae, Amazonicopeidae and
Lernaeidae. The latter has four genera and four
especies.”™ Copepods have two distinct phases of growth
before reaching the adult stage, copepod and nauplii.
The naupliar phase is free-living, the copepodites
fixed to an intermediate host, the adults return to be
free supernatants, also fertilized females seek their
definitive hosts and go through metamorphosis, and
males continue with their free-living.?

Perulernaea gamitanaeis a specific gamitana parasite.
Lernaidae family usually has no economic harm in
raising characid, such as Colossoma macropoum, Piaractus
mesopotamicus, or hybrid between the two previously
mentioned, called tambacu in Brazil, and pacotana
in Peru, but the mismanagement in the raising may
causea series of diseases that lead to the establishment
and intensity of the parasite. In this sense, the aim of
the study was to evaluate the infestation of copepods in
gamitana in culture ambient.

Material and methods

Between August and November 2007, which
corresponds to the relative dry season, 30 specimens of
the species Colossoma macropomum were collected with
trawls, from controlled environments of semi-intensive
system; such environments belong to the fish station
Centro de Investigaciones de Quistococha (CIQ)
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Introduccion

n la practica piscicola, la explotacion intensiva

permite el manejo de altas densidades de

organismos por unidad de superficie; pero este
tipo de manejo propicia que con frecuencia se rompa
el equilibrio entre patégenos y portadores, trayendo
como consecuencia la aparicion de enfermedades
infecciosas y parasitarias que ocasionan diversos pro-
blemas que van desde lento crecimiento, reduccion
de la tasa de fertilidad, hasta la apariciéon de severas
epizootias, caracterizadas por mortalidad elevada.l»

La gamitana, Colossoma macropomum, es una especie
propia de la cuenca amazoénica, su importancia
econémica radica en su demanda por la poblacién
rural y urbana de la regiéon amazonica, ademas de que
representa una fuente de proteina. La captura en medio
natural es cada vez mas limitada como consecuencia de
la fuerte presion de la pesca.+6 No obstante, la gamitana
presenta caracteristicas zootécnicas favorables, se le
considera un pez promisorio para el cultivo en la
region neotropical; sin embargo, para que su cultivo sea
completamente viable es necesario resolver el problema
de las enfermedades y parasitos que afectan a esta
especie en ambientes controlados, como resultado de
la crianza intensiva bajo un manejo inadecuado.”

Existe gran concentracion de especies de
copépodos parasitos en la cuenca amazoénica. En
América del Sur se han identificado cuatro familias de
copépodos de agua dulce: Ergasilidae, Vaigaimidae,
Amazonicopeidae y Lernaeidae. Esta ultima posee
cuatro géneros y cuatro especies.” Los copépodos
presentan dos fases distintas de crecimiento antes
de alcanzar la fase adulta: nauplio y copepodito. Los
de la fase naupliar son de vida libre, los copepoditos
se fijan a un hospedero intermediario, los adultos
vuelven a ser libres nadantes; asimismo, las hembras
fecundadas procuran sus hospederos definitivos,
sufren metamorfosis y los machos contintian con su
vida libre.?

Perulernaea  gamitanae constituye un parasito
especifico de la gamitana. Generalmente la familia
Lernaidae no presenta dano econémico en la crianza
de Characidos, como el Colossoma macropomum, Piaractus
mesopotamicus, o el hibrido entre los dos anteriores,
llamado tambacu, en Brasil, y pacotana en Pert, pero
el manejo inadecuado en el cultivo quiza propicie una
serie de patologias que conlleven al establecimiento e
intensidad del parasito. En este sentido, el trabajo tuvo
como objetivo evaluar la infestacién por copépodos en
gamitana de ambiente cultivado.

Material y métodos

Entre agosto y noviembre de 2007, periodo que



of the Instituto de Investigaciones de la Amazona
Peruana (IIAP), located in the northeast of Loreto
District, coordinates 3° 48' 48.9" N and 073° 19' 18.2"
W, with average annual temperature of 26.3°C and
85% relative humidity, at 328 masl.

The water physicochemical parameters were
measured three times daily (8, 12, 16 h) with daily
checks of dissolved oxygen (5.64 + 0.8 mg/l1), pH
(5.83 + 0.10), temperature (28.23 = 1.5°C) and
electrical conductivity (106.1 = 14.0 pS/cm) using a
YSI multiparameter meter (Model MPS 556).* The
values of ammonium (0.20 + 0.1 mg/1), hardness
(21.40 = 1.80 mg/1), carbon dioxide ( 3.2 + 0.9) and
alkalinity (16.14 + 0.8) were monitored weekly and
in the morning (8 h) using a complete package for
analysis of freshwater (LaMotte AQ-2) .**

Fish were fed twice a day with extruded diet with
25% crude protein and 2.6 Mcal/kg digestible energy
and feeding rate of 5% of the biomass of the pond.

Sampled fish length was 16.50 + 0.10 cm and weight
0f 63.06 + 0.86 g. Having identified the problem, those
were transferred to concrete tanks covered with tiles
to undergo long-term baths of 0.5 to 2 ppm potassium
permanganate and 1% formalin for one hour to
observe no improvement, and sacrificed and burned
all the fish in the pond.

In this context, they were previously weighed
(in grams), measured (inches, total length) and
numbered; these data were recorded on individual
records. The fish were sacrificed by cerebral puncture
and placed on plastic and glass containers.

With the aid of a stereoscopic the body surface was
examined and also the fins, nostrils, mouth, opercula
and gills, looking for possible damage, excessive mucus
production. The scraping process was also done to
skin, fins and gills to observe parasites attached.

For the examination of the gills, samples were
individualized and placed in glass containers with
distilled water. The identification of the parasites was
based on the methodology of Thatcher,? and Benetton
and Malta,® using holotypes and paratypes from
the collection of invertebrates of the Programa de
Ecosistemas Acuaticos of the IIAP.

For the study of ectoparasites, permanentslides were
prepared with total assembly of parasites according to
the method HYP (Hundred Year Permanence). Each
individual was removed from the aqueous solution with
5% formalin and placed in 70% alcohol, to be placed
in a solution of eosin and orange-G staining, and
then phenol and methyl salicylate, and finally placed
Canada balsam between blade and foil and then in an
oven at 70°C. The mounted blades were placed in the
section of the helminth invertebrate collection of the
Centro de Investigaciones de Quistococha of the ITAP.

The parasite rates calculated for assessing the level

corresponde a la estacion seca relativa, se recolectaron,
con redes de arrastro, 30 ejemplares de la especie
Colossoma  macropomum, provenientes de ambientes
controlados de régimen semiintensivo; dichos ambien-
tes pertenecen a la estacion piscicola del Centro de
Investigaciones de Quistococha (CIQ), del Instituto
de Investigaciones de la Amazonia Peruana (IIAP),
localizado en el nororiente del Departamento de
Loreto, entre las coordenadas 3°48°48.9” Ny 073° 19’
18.2” O, con temperatura media anual de 26.3°Cy 85%
de humedad relativa, a 328 msnm.

Los parametros fisicoquimicos del agua se midieron
tres veces al dia (8, 12, 16 h) con controles diarios
de oxigeno disuelto (5.64 + 0.8 mg/1), pH (5.83 +
0.10), temperatura (28.23 + 1.5°C) y conductividad
eléctrica (106.1 £+ 14.0 pS/cm), utilizando un medidor
multiparametros YSI (modelo MPS 556).* Los valores
de amonio (0.20 £ 0.1mg/1), dureza (21.40 + 1.80
mg/1), diéxido de carbono (3.2 + 0.9) y alcalinidad
(16.14 + 0.8) se controlaron semanalmente y por las
mananas (8 h), utilizando un paquete completo para
analisis de agua dulce (LaMotte AQ-2) .**

Se aliment6 a los peces dos veces por dia con dieta
estrusada con 25% de proteina brutay 2.6 Mcal/kg de
energia digestible y tasa de alimentacion de 5% de la
biomasa del estanque.

Los peces muestreados presentaron una longitud
de 16.50 + 0.10 cm y peso de 63.06 = 0.86 g. Una vez
identificado el problema, aquéllos fueron trasladados
a estanques de cemento revestidos con mayo6licas para
ser sometidos a banos de larga duraciéon de 0.5 a 2
ppm de permanganato de potasio y formalina al 1%
durante una hora; al no observar mejoria, se sacrifico
e inciner6 a todos los peces del estanque.

En este contexto, previamente se les pes6 (en
gramos), midi6 (centimetros, longitud total) ynumero,
estos datos se anotaron en una ficha individual. Los
peces fueron sacrificados por puncién cerebral y
colocados sobre recipientes de plastico y de vidrio.

Con ayuda de un estereoscopio se examiné la
superficie corporal, aletas, fosas nasales, cavidad bucal,
opérculos y branquias, buscando posibles lesiones,
exceso de produccién de moco. También se realizé
raspado con un bisturi de piel, aletas y branquias para
observar parasitos adheridos.

Para el examen de las branquias se individualizé la
muestra y se colocé en recipiente de vidrio con agua
destilada. La identificacion de los parasitos se baso
en la metodologia de Thatcher,? y Benetton y Malta,?
utilizando holotipos y paratipos de la colecciéon de
invertebrados del Programa de Ecosistemas Acuaticos
del ITAP.

*YSI Model 556 Multiprobe System, Envir Tech Services Company,
Estados Unidos de América.
**Combinations Kits Model LaMotte AQ-2, LaMotte Company,
Estados Unidos de América.
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of infestation of parasites in the fish were prevalence,
mean intensity, abundance and relative density (mean
abundance) 10,11

Results

The necropsy of juvenile gamitana verified copepodites
infestation of Perulernaea gamitanaein the gill filaments
and inner walls of the operculum, in all fish examined.

All the fish tested were infected by P. gamitanae. The
average intensity was equal to the average abundance,
since the number of parasitized fish was equal to the
examined (Table 1).

Discussion

The results agree with Benetton and Malta,? who found
copepodites of P. gamitanae parasitizing gills, nostrils
and mouth in juvenile Gamitana, being common the
fixation of lernaidae copepodites in these organs.1215
Several studies reported Lernaea cyprinacea parasitism
in nostrils, mouth and gills of Colossoma macropomum,
Colossoma  mitrei and tambacu (hybrid Colossoma
macropomum and Piractus mesopotamicus).

In a study with gamitana grown in ponds, Benetton
and Malta® found 95% prevalence of P. gamitanae,
without informing other parasite rates; however, the
results differfrom Fischer et al.,'5who found in gamitana
22% and 45% of prevalence and mean intensity of 2.5
and 1.5, respectively, of copepodites of P. gamitanae,
from two points of the natural environment, which
may be the reason for the low levels of infestation,
comparing the results. However, Schalch!s found 9%,
0% and 2% prevalence in C. mitrei, C. macropomum
and tambacu, respectively, with average intensity
lower than five copepodites of Lernaea cyprinaceae,
coinciding with Tavares el al,13 who received 2%
and 3% prevalence of L. cyprinaceae, with an average

Para el estudio de los ectoparasitos se prepararon
laminas permanentes con montaje total de los
parasitos de acuerdo con el método HYP (Hundred Year
Permanence). Cada individuo fue retirado de la solucion
acuosa con formol al 5% y colocado en alcohol al 70%,
paraser colocado en una solucion de eosinay orange-G
para coloracion, y después en fenol y en salicilato de
metilo; finalmente, se colocd balsamo de Canada entre
lamina y laminilla y después en una estufa a 70°C. Las
laminas montadas se depositaron en la secciéon de los
helmintos de la coleccion de invertebrados del Centro
de Investigaciones de Quistococha del ITAP.

Losindices parasitarios calculados paralaevaluacion
del nivel de infestacion de los parasitos en los peces
fueron prevalencia, intensidad media, abundancia y
densidad relativa (abundancia media).10.11

Resultados

La necropsia de juveniles de gamitana verific6 la
infestacion por copepoditos de Perulernaea gamitanae
en los filamentos branquiales y paredes internas del
opérculo, en todos los peces examinados.

La totalidad de los peces analizados estaban
infestados por P. gamitanae. La intensidad media fue
igual a la abundancia media, puesto que el nimero
de peces parasitados era igual al de los examinados
(Cuadro 1).

Discusion

Los resultados coinciden con Benneton y Malta,®
quienes encontraron copepoditos de P Gamilanae
parasitando branquias, fosas nasales y cavidad bucal
en juveniles de gamitada, siendo comun la fijacion
de copepoditos de lernaidaes en estos 6rganos.!215
Varias investigaciones notifican el parasitismo de
Lernaea cyprinacea en fosas nasales, cavidad bucal y

Cuadro 1

Indices parasitarios de Perulernaea gamitanae en juveniles de gamitana

(Colossoma macropomum) cultivados en la Amazonia eruana

Parasitic indexes of Perulernaea gamitanae in juvenile gamitana (Colossoma

macropomum) cultured in the Peruvian Amazon

Parasite rates

Perulernaea gamitanae

Prevalence (%)
Abundance (count)
Mean abundance (count)

Average intensity (count)

100

8 064

268.8

268.8
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intensity of 2 and 15 copepodites in C. mitrei and
tambacu, respectively. The copepod P. gamitanae is a
specific gamitana parasite, it is considered a biological
indicator;%17 therefore, has low sensitivity. This is the
first record of P. gamitanae heavily paraziting gamitana
specimens in culture environment in the Peruvian
Amazon. Some P. gamitanae were captured parasitizing
nostrils in the Peruvian Amazon near Iquitos and also
in the Brazilian Amazon, near Manaus. Perhaps, the
high numbers of parasitized individuals made fish stop
eating, causing death of carriers.

With the gradual increase and semi-intensive
culture of gamitana and other fish in the Peruvian
Amazon, measures to prevent the development and
proliferation of copepods and other parasites that
may affect the health of the animals causing economic
damage were taken.

The results of this study confirm the need for
constant monitoring of fish for the diagnosis and
timely control of infestations by copepods, in order
to eradicate, once installed in cropping systems, the
use of highly toxic products that could kill or leave the
host fish unfeasible for human consumption. In this
work, there was a serious disease that led to the death
of most fish.
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