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ABSTRACT

The objective of this study was to evaluate Ovapdlcarp pituitary extract as spawning inducerghe males of
the Amazon catfish. marmoratusThe following treatments, applied in a singleelosere studied: 0.2, 0.4 and 0.6
Ovopel pellet/kg live weight, and 2.5 mg carp péryi extract/kg live weight. Each treatment wasemaed four
times. No significant difference in sperm volumetility and vigor, time of motility, sperm count, percentage of
normal and abnormal spermatozoa was observed battfeetreatments. There was also no significarfeihce
in terms of primary or secondary sperm defectsgpixfor the secondary defect of loose heads, wivah less
frequent in the treatments using 0.4 and 0.6 Ovgadlet/kg live weight. It was concluded that Ovopeuld
replace carp pituitary extract for induction spawgiin the males of the Amazon catlisimarmoratus
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INTRODUCTION virgula”, which is obtained by the crosses Rf
corruscanswith P. reticulatum
Leiarius marmoratus is a rheophilic and Rheophilic species do not spawn naturally in
omnivorous species found in the Amazon basircaptivity because of the need to migrate for final
Particularly in the midwestern and northern statematuration and release of gametes. Therefore,
of Brazil, this species has been used to obtaibreeding of these species in the laboratoriesyof fr
hybrids by the crosses wittseudoplatystomspp. production is only possible through the application
females. These hybrids are easily trained tof hormone induction techniques. This approach
consume dry ration and cannibalism is practicallgonsists of the use of natural or synthetic
absent (Lopera-Barrero et al. 2011). Thes@&ormones to induce ovulation and spermiation in
zootechnical characteristics are difficult to mamagthe species of commercial interest.
in the traditional hybrid, known as “ponto e The hormone most widely used for the breeding of
rheophilic fish in Brazil is carp and salmon
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pituitary extract (Zaniboni Filho and Weingartnerpellet’kg live weight, and 2.5 mg CPE/kg live
2007). However, a less expensive and moreeight. A single dose was applied per treatment,
efficient alternative for spawning induction in theas recommended for male fish breeding (Zaniboni
fish is the combination of gonadotrophin-releasingd-ilho and Weingartner 2007). After 180 degree-
hormones (MGnRHa and sGnRHa) and dopamintgours, the animals were anesthetized with
receptor blockers (pimozide, domperidone, antbenzocaine (20 mg/L) for 5 min. Next, semen was
metoclopramide), called GnRHa + dopaminecollected from all the animals with individual
inhibitor. Among these hormone inducers,syringes (Billard et al. 1995) and immediately
Ovopel® is a synthetic product developed by thetored at 8°C for subsequent analysis. In the
University of Godollo in Hungary, which consists control group, males received saline solution
of the mammalian GnRH analog, [D-AIaPrc? instead of the hormone and were submitted to the
NEt] LHRH, and the dopamine antagonist,same procedures as described for the animals
metoclopramide, at concentrations of 18g20and treated with the spawning inducers.
9-10 mg, respectively (Das 2004). For qualitative analysis, a 5 pL semen sample was
Semen quality is fundamental for breeding sincenounted on a microscope slide and activated with
males contribute significantly to reproductive andvater. The following parameters were evaluated
productive efficiency through their genetic input,under a light microscope (40X): progressive sperm
as well as the fact that males are subjected t@ momotility (0 to 100%), sperm vigor (0 to 5 points),
and faster selection pressures. Sperm parametensd time of motility (seconds). For quantitative
such as concentration, volume, vigor, motility ancanalysis, semen volume was determined with a 0.1
percentage of viable cells are important to achievelL graded syringe. Sperm count was determined
high fertilization rates (Varela Junior et al. 2D12 by diluting 5.0 pL of the semen sample in 25 mL
According to Streit Jr et al. (2008), thesebuffered formal saline (1:5000) and spermatozoa
parameters together with sperm defects have bearere counted in a Neubauer chamber with 10 pL
used as qualitative and quantitative semen criter@iluent (semen + buffered formal saline) under a
and as indicators of fertilizing ability. light microscope (20X). Sperm morphology was
In Brazil, no specific breeding protocol exists forevaluated in the smears of the diluents (semen +
L. marmoratusand the protocol commonly used inbuffered formal saline) stained with Rose Bengal
other species shows unsatisfactory results in ternas described by Streit Jr et al. (2008). The
of spawning induction. The objective of themicroscope slide containing the smears was dried
present study was to evaluate Ovopel and camgnd examined under a phase-contrast microscope
pituitary extract as spawning inducers in the maleat 40X magnification. Two hundred spermatozoa
of the Amazon catfish. marmoratus were analyzed and classified as normal and
primary pathologies (bent;oiled, crooked tail,
crooked head, small head, giant head, and twin
MATERIAL AND METHODS tail). The secondary pathologies investigated were
] shoe-hook, headless, tailless and immature
Twenty L. marmoratusmales, with an average spermatozoa according to Herman et al. (1994).
weight of 2.54 kg and mean age of three yeary completely randomized design consisting of
obtained from a fish farm in Mato Grosso.fgyr treatments (three treatments with Ovopel and
midwest region of Brazil, were used in the studygne treatment with CPE), one control (absence of
This sample was within the standard used by othjormone), and four repetitions was used for a total
authors (Das 2004; Mira-Lopes et al. 2910; Streigt 20 experimental units. The results were
Jr. et al. 2012). The males were placed in a 56_0'”&nalyzed using the Statistical Analysis System
tank and were fed twice daily commercial rationyackage (SAS, 2006). The PROC GLM procedure
containing 32% crude protein (g/kg, ether extrachf the SAS program was used for the statistical
40, mineral matter 13Q, cru_de fiber 70, calcium 35ana|ysis of sperm volume, time of motility, and
phosphorus 9, and vitamin C 100 mg/kg). The&perm count. Analysis of sperm volume included
animals were weighed, identified with a microchipihe effect of animal weight and treatments. For
and housed in 2,000 liter tanks with continuougperm count, the effect of sperm volume was
water flow at an average temperature of 26.5°C. gnsidered as an additional variable. Sperm
Carp pituitary extract (CPE) and Ovopel were useghtjlity and vigor were analyzed using a gamma
as spawning inducers: 0.2, 0.4 and 0.6 OvOpg|istripution with a logit link function implemented

Braz. Arch. Biol. Technol. v.57 n.6: pp. 882-88&WDec 2014



884 Araujo, J. E. X. S. et al.

in the PROC GENMOD procedure of the SASRESULTS AND DISCUSSION

package. The effects of treatment on the

occurrence of normal and abnormal sperm and@able 1 shows the semen volume, time of motility,
primary and secondary defects were determinesperm motility, sperm vigor and sperm count.of
with the PROC GENMOD procedure of the SASmarmoratusmales induced to spawn with Ovopel
package using a Poisson distribution and logit linlkknd CPE. No significant differences in any of
function. The following statistical tests were usedhese parameters were observed between the
for the comparison of means: Tukey test for sperrtreatments. Control males (absence of hormone)
volume, time of motility, and sperm courittest did not release semen and were excluded from the
for sperm motility, vigor, and percentage ofanalysis. This species rarely releases semen
normal spermatozoa and spermatozoa witlwvithout hormone induction, possibly because of
primary (broken tail, coiled tail, short tail, the lack of domestication of broodstocks since the
macrocephaly) and secondary defects (folded taigxploration of this fish is relatively new in Brazi
loose tail, loose head, cytoplasmic drop, and Wistd.opera-Barrero et al. (2011) reported difficulty in
drop). These tests are implemented in the PROG@btaining semen fromL. marmoratus without
GLM and PROC GENMOD procedures, hormone induction.

respectively.

Table 1 - Semen parameters akiarius marmoratusnduced to spawn with Ovopel and carp pituitaryraot
(CPE).

Treatment Volume (mL)* Motility (%) * Vigor?>*  Time of motility (s)* Sperm count
(spermatozoa/mL)

Ovopel (pellet/kg)

0.2 1.33 51.67 2.25 89.25 2.92x 16

0.4 1.23 60.00 3.00 86.00 2.20 x*10

0.6 1.70 60.00 2.50 95.75 3.72 x10
CPE (mg/kg)

2,5 1.53 66.66 3.25 91.00 3.68x 18
Overall mean 1.45 59.58 2.73 90.78 3.13% 10

INonsignificant effect by the Tukey test at the %Xel.°Nonsignificant effect by thetest at the 5% levelScore of 0 to 5.

A higher mean semen volume (2.33 mL) than thatigor and time of motility was the first record for
obtained in the present study was reported bthe species for which methods were adopted for
Mira-Lopez et al. (2010) for the same specieshe analysis of these parameters. Varela Junior et
using CPE and Ovaprim® (sGnRHa +al. (2012) also used classical methods for the
domperidone) as spawning inducers, but thanalysis of the same parameters. The use of a
authors also found no significant differencescomputer program such as Computer-Assisted
between the treatments. Although these authoSperm Motility Analysis (CASA) for L.
used different hormone treatments, other factomharmoratus requires prior standardization of
might have also influenced the higher semesemen samples for later use in the same analysis.
volume, such as time of domestication (theThus, the classical method was the alternative
exploration ofL. marmoratusstarted recently in available for this study.

Brazil), climate conditions, and breeding season. Sperm vigor and time of motility vary widely
Mean sperm motility (59.58%) df. marmoratus among the Neotropical fish species. Although no
treated with the different spawning inducers waseference range of these parameters existed.for
low when compared to that reported by Mira-marmoratusin Brazil, the present results were
Lopez et al. (2010) for the same specie (89.0%ithin the range reported for this species by Mira-
and for other species (Streit Jr et al. 2008; Retvh Lopes et al. (2010) and other fish species by (Strei
al. 2010; Maria et al. 2011; Streit Jr et al. 2012) Jr et al. (2012). The concentration of spermatozoa
addition, no reference range of sperm motility wass a fundamental parameter for artificial
available for.. marmoratusn Brazil. The analysis reproduction of rheophilic fish (Streit Jr et al.
adopted in this study for sperm motility, sperm2012). In the present study, the mean
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concentration was 3.13 x l6permatozoa/mL and related to nutritional deficiencies, age of the
no significant difference was observed betweeanimals, consanguinity, and male diseases
the treatments (Table 1). Mira-Lopes et al. (2010JHerman et al. 1994). Likewise, no significant
found a similar sperm concentration for the samdifference in secondary sperm defects was
species (3.56 x fOspermatozoa/mL). However, observed between the treatments, with a higher
these authors reported a higher semen volume tharcidence of folded tails (46.44%) and loose heads
that observed in the present study. Morphological38.66%), followed by loose tails (6.26%),
analysis revealed no significant difference betweeaytoplasmic drops (5.62%), and distal drops
the treatments for the parameters percentage 8.02%). A significant difference was only in the
normal (mean of 87.43%) and abnormal (12.57%requency of loose heads, which was lower in the
sperm (Table 2). treatments with 0.4 and 0.6 Ovopel pellet/kg live
There were no significant differences in theweight (10.32 and 41.67%, respectively). A
frequency of primary or secondary sperm defectsumber of studies have shown high frequencies of
between the treatments, with primary defects beingecondary sperm defects in fish, particularly loose
more frequent (8.7%) than secondary defecteeads and tails (Streit Jr et al. 2008; Maria et al
(3.87%) (Table 3). 2011). These high frequencies of secondary
abnormalities might be related to the procedure of
Table 2 -Percentage of normal and abnormal sperm ismear  preparation or semen  collection,
Leiarius marmoratusinduced to spawn with Ovopel environmental temperature, diseases, animal

and carp pituitary extract (CPE). feeding and sperm duct problems (Herman et al.
Treatment Spermatozoa (%) 1994). Therefore, the higher frequency of loose
Normal Abnormal heads in the treatments with 0.2 Ovopel pellet/kg

ngpzel (pelletkg) 84.87 15.13 live weight and with CPE could be a consequence
04 87 50 1250 of inadequate slide preparation. Nevertheless, a
0.6 89.37 10.63 breeo_llng pr_otocol is ne_eded for male fish that_
CEP (mg/kg) permits rapid and consistent assessment. In this
25 88.00 12.00 case, the detection of sperm pathologies is
Overall mean 87.43 12.57 practical and easy and this information can be
INonsignificant effect by thetest at the 5% level. added to the remaining data for the qualitative

evaluation of fish semen. Structural analysis of
spermatozoa (cell membrane rupture and
mitochondrial and DNA damage) is more precise,
but is more time consuming and costly.

An inverse correlation exists between sperm

Table 3 - Percentage of sperm defects leiarius
marmoratusinduced to spawn with Ovopel and carp
pituitary extract (CPE).

Primary Secondary o -
defects (%)? defects (%) motility and sperm defects. In this respect, an

Ovopel (pellet/kg) increase in the percentage of sperm defects results

0.2 10.63 4.50 in reduced motility since these defects can limit

0.4 9.17 3.33 the motility and vigor of spermatozoa and thus

0.6 8.25 2.38 interfere with fertilization rates (Cosson et al.
CPE (mg/kg) 1999). Although not significant, the present result

2.5 6.88 2.13 suggested a higher chance of normal sperm if the
Overall mean 8.70 3.87 concentration of the spawning inducer Ovopel was
Percentage of primary and secondary defects itiorl&o increased.

the total number of spermatozoa analyzed.
Nonsignificant effect by thetest at the 5% level.

CONCLUSIONS
No significant difference in the primary sperm
defects was observed between the treatments, witlh conclusion, the present results suggested that
a higher incidence of coiled tails (69.87%),0vopel, at the concentrations tested, could replace
followed by broken tails (17.44%), short tailsthe protocol with carp pituitary extract for
(12.25%), and macrocephaly (0.44%). The origirspawning induction in the males of the Amazon
of primary defects in the sperm cells might becatfishL. marmoratus
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