
   

Semina: Ciências Agrárias

ISSN: 1676-546X

semina.agrarias@uel.br

Universidade Estadual de Londrina

Brasil

Maciel Marcos, Ronan; Neumann, Giovano; Pereira Rebechi de Toledo, Cesar; Sena,

João Marcos; Baumgartner, Gilmar; Bombardelli, Robie Allan

Seminal and spermatic characteristics of fresh semen and the  effects of sperm cooling in

Steindachneridion melanodermatum (Garavello, 2005)

Semina: Ciências Agrárias, vol. 36, núm. 2, 2015, pp. 4493-4505

Universidade Estadual de Londrina

Londrina, Brasil

Available in: http://www.redalyc.org/articulo.oa?id=445744167035

   How to cite

   Complete issue

   More information about this article

   Journal's homepage in redalyc.org

Scientific Information System

Network of Scientific Journals from Latin America, the Caribbean, Spain and Portugal

Non-profit academic project, developed under the open access initiative

http://www.redalyc.org/revista.oa?id=4457
http://www.redalyc.org/revista.oa?id=4457
http://www.redalyc.org/articulo.oa?id=445744167035
http://www.redalyc.org/comocitar.oa?id=445744167035
http://www.redalyc.org/fasciculo.oa?id=4457&numero=44167
http://www.redalyc.org/articulo.oa?id=445744167035
http://www.redalyc.org/revista.oa?id=4457
http://www.redalyc.org


4493
Semina: incia Arria ondrina v. 36 n. 6 uplemeno 2 p. 4493-4506 2015

Recebido para publicação 28/10/14   Aprovado em 22/05/15

DOI: 10.5433/1679-0359.2015v36n6Supl2p4493

Seminal and spermatic characteristics of fresh semen and the 
effects of sperm cooling in Steindachneridion melanodermatum

(Garavello, 2005)

Características seminais e espermáticas e os efeitos do resfriamento 
de esperma do Steindachneridion melanodermatum (Garavello, 2005) 

sobre os parâmetros espermáticos.

Ronan Maciel Marcos1; Giovano Neumann2*; Cesar Pereira Rebechi de Toledo2; 
João Marcos Sena2; Gilmar Baumgartner3; Robie Allan Bombardelli3

Abstract

This study describes the seminal and spermatic characteristics of fresh semen of Steindachneridion 
melanodermatum and investigates the effects of dilution, temperature, and storage period on its 
spermatic parameters. Sperm samples were collected from nine hormonally-induced males. The 
following parameters in fresh sperm were analyzed: seminal plasma osmolality (OSM), seminal pH, 
sperm motility (MOT), sperm velocity (SV) (including sperm curvilinear velocity (VCL), sperm 
straight-line velocity (VSL), and sperm average path velocity (VAP)), total time of sperm motility 
(TEMP), sperm concentration (CONC), and index of sperm normality (NORM). Sperm samples from 
each male were diluted in a solution containing 5% fructose and 5% powdered milk, and stored at 10°C 
and 25°C. The same was carried out for sperm samples not subjected to dilution. From these samples, 
MOT, VCL, VSL, VAP, SV, and TEMP were measured after 0 h, 5 h, 9 h, 18 h, 27 h, 36 h, 45 h, and 54 
h. Males released 11.74 ± 5.38 mL of sperm, with an osmolality of 258.78 ± 29.36 mOsm.kg-1 and pH 
of 7.11 ± 0.31. The sperm presented a MOT of 99.86 ± 0.31% at a concentration of 1.03 × 1010 ± 3.65 × 
109 spermatozoa.mL-1 with VCL of 185.58 ± 14.11 μm.s-1, VSL of 49.15 ± 4.66 μm.s-1, VAP of 87.02 ± 
4.13 μm.s-1, SV of 106.52 ± 4.45 μm.s-1, TEMP of 79.31 ± 5.62 s, NORM of 75.81 ± 5.71%. The results 
indicate that sperm motility, sperm velocity, and total time of sperm activation were affected by dilution, 
storage temperature, and storage period (p < 0.05). Procedures for semen storage should be performed 
with undiluted sperm cooled at 10°C, or kept undiluted at 25°C for up to 27 h. 
Key words: CASA, endemic, sperm characterization, sperm motility, sperm storage, sperm velocity

Resumo

O objetivo deste estudo foi descrever os parâmetros seminais e espermáticos no sêmen fresco do 
Steindachneridion melanodermatum e os efeitos da diluição, da temperatura e do tempo de estocagem 
do sêmen sobre os parâmetros espermáticos. Foi coletado o sêmen de nove machos, induzidos 
hormonalmente. No sêmen fresco foram avaliados os parâmetros: osmolaridade do plasma seminal 
(OSM), pH seminal (pH), motilidade (MOT) e velocidades espermáticas (VCL, VLR, VMD, VE), 
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tempo total de motilidade espermática (TEMP), concentração espermática e índice de normalidade 
espermática (NORM). De cada macho, amostras de sêmen que foram diluídas em solução contendo 5% 
de frutose e 5% de leite em pó e, armazenadas a 10 e 25ºC. O mesmo foi feito para amostras de sêmen 
não submetidas à diluição. Destas amostras, as MOT, VCL, VLR, VMD, VE, TEMP foram mensuradas 
após 0, 5, 9, 18, 27, 36, 45, 54 horas. Os machos liberaram 11,74 ± 5,38 mL de sêmen com 258,78 ± 
29,36mOsm.kg-1 e pH de 7,11 ± 0,31. O sêmen apresentou 99,86 ± 0,31% de MOT, com 1,03x1010 ± 
3,65x109 espermatozódes.mL-1 e, 185,58 ± 14,11μm.s-1 para VCL, 49,15 ± 4,66μm.s-1 para VLR, 87,02 
± 4,13 μm.s-1 para VMD, 106,52 ± 4,45μm.s-1 para VE, 79,31 ± 5,62s para TEMP e 75,81 ± 5,71% de 
NORM. A motilidade, as velocidades e o tempo total de motilidade espermática foram inÀuenciados 
(p<0,05) pela diluição, pelas temperaturas e tempos de armazenamento. A estocagem do sêmen poderá 
ser realizado sem diluição e resfriado a 10oC ou sem diluição, a temperatura de 25oC, pelo período de 
até 27 horas. 
Palavras-chave: Caracterização seminal, CASA, endêmico, estocagem de sêmen, motilidade 
espermática, velocidade espermatica 

Introduction

The Iguaçu sorubim, Steindachneridion 
melanodermatum (GARAVELLO, 2005), is a South 
American cat¿sh, endemic to the Iguaçu River 
basin (FROESE; PAULY, 2014). It is carnivorous 
(ZANIBONI-FILHO et al., 2004), and reaches large 
sizes (length < 532 mm) (GARAVELLO, 2005). 
This is a migratory species, which is subject to 
potential extinction (SUZUKI et al., 2003), and due 
to dams on the Iguaçu River, its current distribution 
is restricted to the stretches between hydroelectric 
plants (GARAVELLO, 2005). These facts and the 
lack of information regarding Steindachneridion
reproductive biology (HONJI et al., 2012) suggest 
advanced research on their genetic variability 
(MATOSO et al., 2011) and arti¿cial reproduction. 
Moreover, due to their growth characteristics and 
meat quality, research has been conducted to assess 
the nutritional aspects (LEWANDOWSKI et al., 
2013) and its potential for rearing in net cages 
(FEIDEN et al., 2013).

The development of breeding techniques is 
the ¿rst step to enable arti¿cial ¿sh propagation 
(ROMAGOSA et al., 2010) and the formation of 
either in vivo or in vitro genetic banks (ZANIBONI-
FILHO; SCHULZ, 2003). However, there is no 
information regarding the reproductive features 
of S. melanodermatum in captivity, or ef¿cient 
biotechnology tools for gamete manipulation and 

conservation. The few available reports provide 
super¿cial data regarding sperm release and some 
sperm traits (LUDWIG et al., 2005; SANT’ANNA, 
2009).

Since seminal and spermatic parameters allow 
the rational utilization of high-quality gametes 
and superior broodstock identi¿cation (COWARD 
et al., 2002), they enable the development of 
ef¿cient broodstock management by using adequate 
inseminating dosages (BOMBARDELLI et al., 
2006; STREIT JÚNIOR et al., 2008), cryopreserved 
semen viability in arti¿cial fertilization processes 
(SUQUET et al., 2000), and technology development 
for the formation of genetic banks (ZANIBONI-
FILHO; SCHULZ, 2003) directed to biodiversity 
conservation or genetic improvement programs.

The development of methods focusing on the 
conservation of male gametes in Neotropical ¿sh 
has been intensively investigated (VIVEIROS et 
al., 2010), as the gametes quickly become unviable 
after ovulation or spermiation (RIZZO et al., 2003). 
Besides cryopreservation by freezing, semen 
storage techniques at low temperatures might favor 
gamete preservation over short periods (JENKINS; 
TIERSCH, 1997). These procedures might assure: 
arti¿cial breeding in cases of asynchronous gamete 
production (SANCHES et al., 2011a), commercial 
trade of fresh semen between laboratories and 
companies, or maintainance of viable gametes 
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from distant collection sites for further laboratory 
procedures in genetic conservation programs.

This study describe the seminal and spermatic 
characteristics on fresh semen and investigated the 
effects of dilution, temperature, and storage period 
on the sperm parameters of Steindachneridion 
melanodermatum semen. These data will provide 
information supporting the implementation and 
maintenance of gene banks and breeding programs 
focused on species conservation and aquaculture.

Material and Methods

The experiment was carried out during October 
2010 at the Experimental Station of Ichthyological 
Studies of the Energetic Company of Paraná State, 
Hydroelectric Power Plant Governador Ney Braga 
(EEEI - Copel) in Iguaçu Reserve, Paraná, Brazil, 
and in the Laboratory of Reproductive Technology 
to Aquatic Animals (LATRAAC) at the University 
of Western Paraná State, Toledo, Paraná, Brazil.

The broodstock from EEEI - Copel was 
maintained through the year in ground tanks 
with concrete ledges and sandy bottoms. Water 
was pumped from the Salto Segredo Reservoir 
in the Iguaçu River to replace water lost through 
evaporation and in¿ltration. Animals were fed 
commercial extruded food containing 32% raw 
protein at a rate of 3% of the ¿sh weight per day. Live 
food (small ¿sh) was also given to the broodstock. 
Nine males were selected from the broodstock 
(1,857.22 ± 774.60 g) based on semen release after 
applying slight coelomatic pressure. The selected 
males were transferred to the arti¿cial reproduction 
laboratory. They were maintained in masonry tanks 
coated with ceramic tiles that were equipped with 
constant water replenishment, and temperature 
control (25 ± 1°C) systems with electric heating.

To promote increased semen production, males 
were hormonally induced (SANCHES et al., 2010) 
by intramuscular inoculation with 3.0 mg of carp 
hypophysis extract (CHE) per kilogram of ¿sh. 

Semen was collected after 260 hours-degree (10 
h; water temperature 26°C) by massaging the 
coelomatic region from head to tail (LUDWIG et al., 
2005) after anesthetizing the ¿sh by immersion in 
water containing 75 mg benzocaine.L-1 (OKAMURA 
et al., 2010). The ¿rst sperm drops were discarded 
to avoid urine or feces contamination (POUPARD 
et al., 1998). Released semen volume was measured 
for each specimen using graduated assay tubes with 
an accuracy of 0.1 mL.

After collection, semen samples of each male 
were evaluated to determine seminal and sperm 
parameters. We evaluated sperm for: plasma 
osmolality (OSM), seminal pH (pH), sperm motility 
(MOT), curvilinear velocity (VCL), straight-line 
velocity (VSL), average path velocity (VAP), total 
time of sperm motility (TEMP), sperm concentration 
(CONC), and index of morphological normality of 
spermatozoa (NORM).

To determine OSM, 2.5 mL of semen was 
centrifuged at 3,500 rpm for 10 min. Then, the 
seminal plasma was separated and stored in 
Eppendorf tubes in the freezer at -20°C. The 
osmolality was established by analyzing the samples 
using a cryoscopic method with an osmometer (PLZ, 
model PLZ-1000) (ALAVI et al., 2010). Seminal 
pH was determined by a colorimetric method using 
litmus paper (TESSARO et al., 2012). One drop 
of semen was placed on the paper and the color 
obtained was compared with the manufacturer’s 
scale (Merk®; 1-14).

Computer Assisted Sperm Analysis (CASA) 
was adapted to analyze S. melanodermatum
spermatozoa movement. The analyses were carried 
out 10 s after the beginning of sperm movement 
(TESSARO et al., 2012). MOT, VCL, VSL, 
and VAP were evaluated. Sperm aliquots were 
activated with distilled water at a dilution of 1:50 
μL (semen:water). 10 μL of the diluted material 
was dropped onto a mirrored Neubauer’s chamber 
and visualized using an optic microscope (Nikon®

Eclipse E200) (40X magni¿cation), equipped with 
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a video camera (Basler® a602-f). The videos were 
captured at 100 fps (SANCHES et al., 2010).

Since they were correlated, the results of 
VCL, VSL, and VAP were grouped for principal 
components analysis (PCA), and the calculated 
index was the sperm velocity (SV) (TESSARO et 
al., 2012).

TEMP was analyzed with the sperm movement 
video until motility ceased in 100% of the cells. 
CONC measurement (BILLARD et al., 1995) 
was performed individually and in triplicates by 
counting sperm cells in a Neubauer’s chamber using 
light microscopy (40X magni¿cation) (MYLONAS 
et al., 1997; WIRTZ; STEINMANN, 2006). For 
the CONC analysis, fresh semen samples were 
¿xed in buffered saline formaldehyde (STREIT 
JÚNIOR et al., 2004, 2006) at a dilution of 1:1000 
(BOMBARDELLI et al., 2006).

To evaluate and measure NORM, two smears 
were prepared using the material previously 
¿xed in buffered saline formaldehyde solution 
(RURANGWA et al., 2004). The slides containing 
the smears were stained in Bengal Rose (HAFEZ; 
HAFEZ, 2004; STREIT JÚNIOR et al., 2004) 
and analyzed using light microscopy (40X 
magni¿cation). Four hundred spermatozoa from 
each sample from a single ¿sh were evaluated and 
classi¿ed as normal or abnormal (CBRA, 1998; 
CHENOWETH, 2005; STREIT JÚNIOR et al., 
2006).

Moreover, semen samples from each male were 
used to analyze the effects of storage periods under 
different conditions. This assay was performed 
using a randomized 2 × 2 × 8 factorial design, 
and the experimental factors were the diluted 
and undiluted sperm, storage temperature, and 
storage time. Diluted and undiluted sperm samples 

were stored in Eppendorf tubes at 25°C (room 
temperature) or 10°C. The spermatozoa quality 
was measured at 0 h, 5 h, 9 h, 18 h, 27 h, 36 h, 45 
h, and 54 h after storage. The sperm samples were 
diluted in the ratio of 1:4 (1-semen:3-solution) in 
a solution containing 5% fructose and 5% milk 
powder. A sperm sample (2mL) from a single ¿sh 
was considered an experimental unit. MOT, SV, 
and TEMP were analyzed as described above.

Mean and standard deviation values of sperm 
and sperm parameters from fresh semen were 
calculated using STATISTICA 7.0® software. Sperm 
parameters after the storage assay were analyzed 
using a Factorial ANOVA. Finally, Duncan’s 
multiple mean comparison test was applied. These 
statistical procedures were also performed using 
STATISTICA 7.0® software.

Results

Males of S. melanodermatum produced 11.74 
± 5.38 mL of semen with 1.03 × 1010 ± 0.36 × 
1010 spermatozoa.mL-1 and 75.81 ± 5.71% normal 
spermatozoa. The mean values of seminal pH and 
osmolality were 7.11 ± 0.31 and 258.78 ± 29.36 
mOsm.kg-1, respectively (Table 1). Immediately 
after sperm collection, 99.86 ± 0.31% of spermatozoa 
were motile, with a 185.58 ± 14.11 μm.s-1 VCL, 
49.15 ± 4.66 μm.s-1 VSL, and an 87.02 ± 4.13 μm.s-1

VAP (Table 1).

The VCL, VSL, and VAP were highly correlated 
(r = 0.97, r = 0.99 and r = 0.98, respectively) and 
their grouping using PCA resulted in the equation: 
SV = 0.325244.VCL + 0.343368.VAP + 0.331388.
VSL. The SV estimated in fresh semen was 106.52 
± 4.45 μm.s-1 and the TEMP was 79.31 ± 5.62s 
(Table 1).
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Table 1. Seminal and sperm parameters of Iguaçu sorubim (Steindachneridion melanodermatum) males.

Parameters Males 

Parameters
Males Mean ± 

standard-
deviation1 2 3 4 5 6 7 8 9

Volume (mL) 11.2 6.8 7.6 11.4 17.2 7.2 13.5 22.8 8.0 11.74 ± 5.38
OSM (mOsm) 217 276 208 277 303 254 246 264 284 258.78 ± 29.36
Seminal pH 7 7 7 7 7 7 7 8 7 7.11 ± 0.31
CONC (x109

cells.mL-1) 6.58 7.30 7.18 17.1 12.4 7,90 7,28 14.4 12.6 10.3 ± 3.65

NORM (%) 71.33 80.00 78.33 69.67 73.00 76.33 66.67 82.67 84.33 75.81 ± 5.71
MOT (%) 99.00 100.00 100.00 100.00 100.00 100.00 100.00 99.75 100.00 99.86 ± 0.31
VCL (μm.s-1) 158.87 181.93 167.65 182.92 203.13 203.13 185.95 194.27 192.34 185.58 ± 14.11
VSL (μm.s-1) 59.60 50.95 46.53 44.14 44.82 49.06 48.78 45.20 53.26 49.15 ± 4.66
VAP (μm.s-1) 92.66 88.13 80.60 83.75 83.07 85.98 88.41 86.52 94.07 87.02 ± 4.13
SV (μm.s-1) 103.24 106.32 97.62 102.88 109.44 111.85 107.00 107.87 112.51 106.52 ± 4.45
TEMP (s) 90.50 74.67 78.00 74.67 72.00 84.67 78.00 77.00 84.33 79.31 ± 5.62

OSM - seminal plasma osmolality, CONC - sperm concentration, NORM - index of morphological normality of spermatozoa, 
MOT - sperm motility, VCL - sperm curvilinear velocity, VSL - sperm straight line velocity, VAP- sperm average path velocity, 
SV - sperm velocity, TEMP - total time of sperm motility.

Motile spermatozoa were observed immediately 
after semen dilution, although this ¿nding was 
not quanti¿ed by CASA due to the cell high 
concentration. Semen dilution, time, and temperature 
of storage inÀuenced (p < 0.05) S. melanodermatum
sperm motility (Figure 1). No differences related to 
either temperature or dilution were detected up to 
18 h of storage (Figure 1). After 27 h of storage, 
the diluted semen kept at 25°C has completely lost 
motility, while no differences in the percentage of 
motile spermatozoa were reported among other 
treatments (Figure 1). Following 36 h of storage, 
the non-diluted semen kept at 25°C showed a 
higher percentage of motile spermatozoa (Figure 1). 
After 45 h of storage, the motile spermatozoa loss 
remained constant, independent of temperature or 
dilution (Figure 1).

Sperm velocity was inÀuenced (p < 0.05) by 
dilution, temperature, and storage period. After 5 

h of storage, the sperm velocity in semen stored at 
10°C was reduced in both diluted and non-diluted 
samples (Figure 2). At 54 h of storage, the samples 
(diluted or non-diluted) kept at 10°C had the highest 
sperm velocity (Figure 2).

The total time of sperm motility in semen of 
S. melanodermatum was affected (p < 0.05) by 
dilution, time, and temperature of storage (Figure 
3). After 5 h of storage, the total time of sperm 
motility in samples stored at 10°C decreased when 
compared to fresh semen (Figure 3). Between 9 h 
and 36 h of storage, the time of sperm motility was 
maintained, except in diluted sperm samples kept 
at 25°C. Diluted sperm at 25°C lost motility after 
9 h of storage, and after 27 h, they were no longer 
viable (Figure 3). After 54 h of storage, the total 
time of activation in diluted or non-diluted sperm 
maintained at 10°C had the highest mean value 
(Figure 3).
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Figure 1. Sperm motility over time in non-diluted (ND) and diluted (D) Steindachneridion melanodermatum sperm 
samples in solution containing 5% fructose and 5% milk powder, stored at 25°C or 10°C.

Figure 2. Sperm velocity over time in non-diluted (ND) and diluted (D) Steindachneridion melanodermatum sperm 
samples in solution containing 5% fructose and 5% milk powder, stored at 25°C or 10°C.
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Figure 3. Total time of sperm activation for storage periods in non-diluted (ND) and diluted (D) Steindachneridion 
melanodermatum sperm samples in solution containing 5% fructose and 5% milk powder, stored at 25°C or 10°C.

Discussion

Knowledge regarding seminal and sperm 
characteristics is fundamental for arti¿cial 
breeding (SANCHES et al., 2011b) as it allows 
for optimal utilization of semen and broodstock 
(BOMBARDELLI et al., 2006). Although there 
is little information regarding the reproductive 
biology of the genus Steindachneridion (HONJI 
et al., 2012), the sperm dynamics of S. parahybae
have been analyzed (SANCHES et al., 2013). 
However, information about some seminal and 
sperm characteristics, including volume, viscosity, 
coloration, sperm concentration, and time of 
activation are available for S. melanodermatum
based on subjective methods (SANT’ANNA, 2009). 
To the best of our knowledge, the present study is the 
¿rst to report the seminal and sperm characteristics 
of S. melanodermatum using computerized analysis.

The values obtained for semen volume, CONC, 
and TEMP differ from those reported by Sant´anna 

(2009), who analyzed the sperm of 11 males in 
January. This author veri¿ed that males released 
1.39 ± 0.75 mL of sperm containing 52.20 ± 21.58 
× 109 spermatozoa.mL-1 with 154.40 ± 72.57 s 
TEMP. These differences might be related to 
the season (GODINHO, 2007), as preliminary 
results suggest increased reproductive activity of 
S. melanodermatum males between September 
and November (unpublished data). Differences 
in hormonal treatment (GODINHO, 2007) can 
also inÀuence semen and sperm parameters, 
as Sant´anna (2009) used a low dosage of carp 
hypophysis extract (1,1 mg.kg-1) that was possibly 
not suf¿cient to stimulate suitable spermiation. 
Similarly, considering the direct effect of dilution 
on sperm activation (BILLARD; COSSON, 1992), 
differences in motility characteristics can be related 
to the method used to promote sperm activation. 
Sant´anna (2009) used a low dilution (1:1; 
sperm:water) to stimulate sperm activation, when 
a high dilution (1:1,000; sperm:water) is suggested 
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(BILLARD; COSSON, 1992). However, the 
volume of sperm released (7.63 mL to 10.15 mL) 
and sperm concentration (2.28 spermatozoa.mL-1 to 
34.68 × 109 spermatozoa.mL-1) from S. parahybae,
obtained in the same season by the same protocol 
of hormonal manipulation, were similar to these 
veri¿ed in the present experiment (SANCHES et 
al., 2014).

Sanches et al. (2013) also determined the 
characteristics of MOT, VCL, VSL, and VAP in 
males of S. parahybae using computerized analysis. 
The results reported 10 s after sperm activation were 
lower than those veri¿ed in the present research 
for S. melanodermatum and showed values equal 
to 89.10%, 107.20 μm.s-1, 77.10 μm.s-1, and 83.60 
μm.s-1 for MOT, VCL, VSL, and VAP, respectively. 
Sperm motility is considered an important aspect 
in ¿sh breeding and the primary characteristic 
to infer sperm viability (URBANYI et al., 1999; 
GLOGOWSKI et al., 2002), and has been directly 
related to fertilization rates (FAUVEL et al., 2010). 
Tessaro et al. (2012) stated that sperm velocity could 
be associated with spermatozoa fertility, but the 
mechanisms for this are unknown. Computerized 
analyses are useful tools since they provide fast 
and precise data regarding sperm parameters for 
arti¿cial breeding (SANCHES et al., 2011c).

Other seminal or sperm characteristics are 
important to determine sperm quality, as some 
are related to sperm motility. Previous studies on 
¿sh reproduction focusing on sperm morphology, 
generally showed a high percentage of abnormal 
spermatozoa. Similarly, the present study identi¿ed 
that approximately 25% of spermatozoa had 
morphological abnormalities. This has also been 
determined in other Siluriformes ¿sh, including 
jundiá (Rhamdia quelen), where the morphological 
normality of spermatozoa ranged from 56.25 ± 
4.16% to 80.71 ± 1.47% (TESSARO et al., 2012). 
The relationship between sperm morphology and 
sperm motility in mammals is established, but its 
role in arti¿cial fertilization ¿sh still needs to be 
elucidated (TUSET et al., 2008).

The seminal pH and osmolality are also important 
as they are directly related to the beginning 
or maintenance of sperm movement (ALAVI; 
COSSON, 2005). Hilbig et al. (2008) reported a pH 
of 8.6 ± 0.2 in jundiá seminal plasma. Similarly, the 
seminal plasma osmolality in S. melanodermatum 
was close to that reported by Farias et al. (1999) 
in tambaqui (Colossoma macropomum), being 
equivalent to 247 ± 58 mOsm.kg-1 after hormonal 
treatment. Plasma osmolality directly affects sperm 
activation, after semen dilution and spermatozoa 
exposure to a hypotonic medium (LINHART et al., 
1999).

There are no previous reports about semen 
storage for S. melanodermatum, as this is a 
pioneer study in this species. Sperm storage is an 
essential step to ¿sh selection and synchronization 
of available gametes (RURANGWA et al., 2004). 
In general, diluted or non-diluted semen samples 
of S. melanodermatum can be stored at 10°C for 
periods as long as 27 hours without jeopardizing 
sperm motility. Kime et al. (1996) reported similar 
¿ndings when African cat¿sh (Clarias gariepinus) 
semen were diluted in several solutions and stored 
under refrigeration. These authors observed no 
reduction in sperm motility for up to 24 hours of 
storage, but after 48 hours, the sperm motility was 
signi¿cantly decreased. Rurangwa et al. (2001) 
also reported a decline in sperm motility after 48 
hours of storage in refrigerated samples of African 
cat¿sh (C. gariepinus) semen diluted in a solution 
containing DMSO and glycerol.

The loss of sperm motility with increased storage 
time has been reported by several authors (RIZZO 
et al., 2003; FAUVEL et al., 2010). The present 
study showed that when diluted in aqueous solution 
with 5% fructose and 5% milk powder and stored 
at room temperature (25°C), the semen viability of 
S. melanodermatum reduced rapidly. This is likely 
to be related to increased sperm metabolism at 
high temperatures (RAVINDER et al., 1997) or the 
presence of microorganisms, whose growth could 
have been favored by the environment used to 
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store sperm. Over time, the sperm motility images 
revealed the occurrence of other organisms (not 
quanti¿ed) moving with the spermatozoa. Although 
this has not been speci¿cally addressed, they 
seem to correspond to microorganisms that have 
developed because of favorable conditions. This 
microorganism growth could reduce sperm motility. 
Viveiros et al. (2010) reported that the high bacterial 
numbers in piracanjuba (Brycon orbignyanus) 
semen samples diluted in NaCl-Tris decreased the 
sperm motility rate from 93% to 1%, whereas the 
bacterial population increased from 104 UFC.mL-1

to 107 UFC.mL-1 in diluted sperm after 8 days of 
storage.

The utilization of different diluents and distinct 
storage methods might be more effective to 
maintain the seminal quality of stored samples. 
Nonetheless, the potential toxicity of such diluents 
(SANCHES et al., 2011a) and their ability to 
maintain inactive sperm cells (VIVEIROS et al., 
2009) should be taken into account. Semen storage 
for short periods is successful for preserving the 
sperm quality in Neotropical ¿sh, as reported in 
piracanjuba (B. orbignyanus) sperm stored at 4°C 
and diluted in a proportion of 1:3 (semen:diluent) 
with BTS (Beltsville Thawing Solution) and KCl 
(MURGAS et al., 2004). Similar results were found 
in pirapitinga (B. nattereri) semen samples stored 
at 4°C to 6°C and diluted in a proportion of 1:10 
(semen:diluent) with BTS (OLIVEIRA et al., 2007).

The results from the present study diverge 
from those reported in other species, because the 
diluent did not improve sperm quality. Besides the 
microbial activity, temperature (BILLARD et al., 
1995) might have been responsible for the reduced 
sperm viability. The effects of storage temperature 
on sperm viability in S. melanodermatum are 
corroborated by the results obtained with sperm 
stored at 10°C, which extended the cell viability 
in diluted and non-diluted sperm samples. Sanches 
et al. (2011a) have also suggested that storage of 
jundiá (R. quelen) sperm under high temperatures is 
detrimental to sperm motility.

The sperm velocity remained constant among 
treatments, except for diluted semen samples stored 
at 25°C, in which the viability was quickly lost. 
This effect might have been caused by the drop in 
cellular energy associated with higher metabolic 
activity and the limitation of energy sources (BOBE; 
LABBÉ, 2010). Similarly, temperature might have 
interfered in the extended time of sperm motility 
in cooled and diluted semen, once the metabolic 
activity of spermatozoa was reduced (BILLARD et 
al., 1995) thereby leading to low consumption rates 
of available energy supplies.

Overall, the solution comprising 5% fructose and 
5% milk powder was inadequate for dilution and 
storage of S. melanodermatum sperm. Despite the 
lack of previous information regarding sperm storage 
for this species and previous research focusing on 
more effective procedures, we recommend that, 
when necessary, non-diluted semen samples should 
be stored at 10°C. Moreover, for periods as long as 
27 hours, the non-diluted semen could be stored at 
room temperature (25°C) without affecting sperm 
motility.
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