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ABSTRACT

The main obstacles on silver rasbora (Rasbora argyrotaenia) culture are having the limited number of
broodstock and spawning depending on the season. The purpose of this study was to determine the
effect of different dosage of Ovaprim™ induction by topical gill method to silver rasbora spermiation in
order to continue the production out of its reproduction season with an optimum dose. A total of 30 male
fish with a weight of 7.78 +0.20 g and length 4.11 +0.31 cm was used in this research. Topical gill
treatments of Ovaprim™ were administered with following doses; 0.15 pl/g, 0.25 pl/g, 0.35 pl/g, 0.45 pl/g
and 0.55 pl/g body weight. Milt volume, sperm concentration, sperm motility, and sperm viability pa-
rameters were observed in this study to understand the optimum dose of Ovaprim™ for male silver
rasbora breeders. Spermiation induction of silver rasbora using Ovaprim™ with topical gill method has
been successfully carried out, indicating an increase (P <0.05) in milt volume, sperm concentration,
sperm motility, and sperm viability. According to results a dose of Ovaprim™ is recommended to be used
the 0.25 pl/g body weight in the spermiation induction of silver rasbora.

Published by Elsevier Inc.

1. Introduction

Silver rasbora (Rasbora argyrotaenia) belongs to Rasbora genus
distributed naturally in the South East Asian countries (i.e.
Indonesia, Thailand, Cambodia, Malaysia, and Philippines) [1,2] and
this species has become one of the potential freshwater aquacul-
ture products which have economic value, either as consumption
[3] or as ornamental fish in these regions. In local fish market and
restaurants, it has been served as dried or fried for human con-
sumption, which increases the economic value of Rasbora species.
Constraints on the fulfillment of demand due to high economic
value in silver rasbora only depend on wild fishing and limited
cultivation [4]. The spawning season of silver rasbora alleged that
the peak spawning season occurs between September and
December at temperature between 25.5°C and 31.6 °C [4]. One of
the obstacles in the production of silver rasbora is having limited
number of broodstock [5] and spawning depending on the season
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[6,7]. In order to overcome these problems breeding methods of
silver rasbora need to be improved. The availability of cultured
silver rasbora can decrease the fishing pressure on wild stocks and
this can be ensured by manipulating spawning out of spawning
season through spawning induction [8,9].

Ovaprim™ is a commercial product which is a combination of
sGnRH-a (salmon gonadotropin hormone-analogue) and domper-
idone (antidopamine) that is often used in induction of spawning
fish [10] through excitation ovulation and spermiation [11,12].
Spermiation is a development of the spermatid into mature sperm
[13]. The use of Ovaprim™ for induction of spermiation has shown
to improve the quality and quantity of sperm production in various
types of fish such as Levantine scraper (Capoeta damascina) [14],
Eurasian perch (Perca fluviatillis) [15], tench (Tinca tinca) [16] and
many ornamental fish species [17]. Topical gill induction method is
also a potential utility as a spawning induction technique for small
fish species [19]. Previously, spawning induction with topical gill
induction of Ovaprim™ in rainbow shark (Epalzeorhynchos eryth-
rurus) was done successfully. Ovaprim™ application in fish can be
done by injection (intramuscular and intraperitoneal) and topical
gill method [18,19]. Topical gill is an obvious route for topical
application of inducing hormone through the gill [19]. It is an
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application to induce hormone which is different from the other
methods such as intramuscular injection and intraperitoneal in-
jection having the side effects on the fish. The advantage of the
topical gill method is not to cause scarring and thus hormones can
be absorbed directly through the gills [20]. In topical gill method,
the success of hormone absorption partly related to nature of the
gill barrier between the environment and blood through the gill
lamellae that the hormone passes from only 1—5 pm thickness [21].

Based on the description of the Ovaprim™ induction of fish
spermiation by topical gill method, it is expected to increase the
milt volume, sperm concentration, sperm motility and sperm
viability of silver rasbora. In addition, through the use of different
doses, optimum dose is expected to be determined on induction of
silver rasbora spermiation. The purpose of this study was to
determine the optimum dosage of Ovaprim™ induction by topical
gill method to silver rasbora spermiation in order to extend the
production season in commercial hatcheries.

2. Materials and methods

The study was conducted under the oversight and approved by
the Institute for Research and Innovation of Airlangga University
(based on the decision letter from the Rector of Airlangga Univer-
sity, 886/UN3/2018).

2.1. Fish origin and husbandry

This research was carried out at the laboratory of Airlangga
University in Banyuwangi Campus, East Java, Indonesia in May
2018. A total of 50 male fish with a weight of 7.78 + 0.20 g and a
length of 4.11+0.31cm was obtained from Technical Imple-
mentation of Unit Development of Freshwater Aquaculture of
Umbulan (Pasuruan, East Java, Indonesia) in the early May 2018.
Sexual maturation of fish was determined by gentle stripping the
abdomen to see a little drop of milt. The selected 30 mature males
were stocked in the experiment containers (70 x 50 x 50 cm) for
one week before the experiment started to minimize stress on fish
during treatment. The water temperature was kept at 27—28 °C and
dissolved oxygen level was measured 4—5 ppm. Fish were fed with
a commercial fish feed (PF-500, Prima Feed™; Indonesia).

2.2. Experimental design and Ovaprim™ induction

Five different doses of Ovaprim™ (Syndel Laboratories Ltd.,
Canada) were administered under anesthesia (300 ppm MS-222).
The Ovaprim™ doses were 0.15pul/g (n=5), 0.25ul/g (n=5),
0.35 ul/g (n=5), 0.45 pl/g (n=5) and 0.55 pl/g (n=5) and 153 mM
NaCl was used in the control group with the dose of 0.2 pl/g on five
male fish. The applied amount of Ovaprim™ was calculated
considering fish body weight.

The treatment methods were modified from Hill et al. [19]. After
anesthesia, fish were taken out of the water by dip net and the
experimental doses were applied by a micropipette into fish mouth
one by one. The opercula were held close during the application in
order to avoid the solution leaking out. Afterwards, each fish was
placed on a plastic tray and covered with a damp paper towel for
4 min. After the application finished, each fish were placed into the
glass aquarium (40 x 30 x 30 cm). The water temperature was kept
at 27—28 °C and dissolved oxygen was measured 4—5 ppm. After
10 h, the time needed for spermiation (based on latency period in
common carp with GnRH + domperidone treatment [22]), semen
was collected by gentle stripping from abdomen under the anes-
thesia (300 ppm MS-222) and stocked in 1.5ml centrifuge tube.
Contamination of samples with feces, urine, and water was care-
fully avoided.

2.3. Semen analysis

Milt was taken with micropipette with a sterile micro tip, cali-
brated every 0.01 ul [23] and total expressible milt volume was
recorded. Milt volume was calculated by dividing expressible milt
to total body weight of fish.

To avoid sperm aggregation and achieve an appropriate con-
centration for counting, milt was diluted 1:1000 times with an
immobilizing solution containing 153 mM NaCl. Sperm concentra-
tions were counted by a hemocytometer according to Zadmajid
et al. [14]. Cell counting was conducted using a compound Eclipse
E200-LED light microscope connected to a video monitor (100x and
400x magnification).

Sperm motility assessments were done by taking 1 ul of the
sperm and placing it on the slide glass. The assessments were
carried out at a room temperature of 26 °C. Object glass was then
covered with a cover glass after adding distillated water for sperm
activation. A video recorder attached to tight microscope (Eclipse
E200-LED, Nikon, Japan) was used to measure sperm motility (100x
and 400x magnification). The sperm motility was estimated by
semi quantitative method based on Rurangwa et al. [24]. The
measurement of the duration of sperm motility was done by
observing the duration of the movement of sperm until it stopped.

The sperm viability was observed by staining method using 1 pl
milt and 1 pl eosin 2% staining solution (1:1 ratio) under the light
microscope (Eclipse E200-LED, Nikon, Japan) connected to a video
monitor (1000x magnification). The process was checked for 15s.

2.4. Statistical analysis

The observed parameters were analyzed using variance analysis
(ANOVA) with 95% confidence level. Significance between applied
doses was identified using the Duncan's test with SPSS version 7.0.
Statistical software. Results are presented as means + SEM.

3. Results

Treatment of Ovaprim™ using topical gill method with different
doses gave a more significant effect (P <0.05) on the volume of
silver rasbora milt than control group (Fig. 1a). The highest volume
of milt was obtained 0.77 + 0.03 pl/g at a dose of 0.45 pul/g. The re-
sults were not significantly different with a dose of 0.35 pl/g and

a a (b)

ab

5025 035 045 055 : 0 015 025 035 045 053

Sperm motility (%)

0 015 025 035 045 055 0 015 025 035 045 055
Ovaprim™ dosage (ul/g body weight) Ovaprim™ dosage (ul/g body weight)
Fig. 1. The milt volume (a), sperm concentration (b), individual sperm motility (c), and
sperm viability (d) of silver rasbora (R. argyrotaenia) which were given different doses
of the Ovaprim™ with topical gill method (n =5, mean + SEM). Different letters above
the bars showed a significant difference (P < 0.05).
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0.55ul/g treatments which resulted in milt volume of
0.75 +0.05 pl/g and 0.74 + 0.02 pl/g respectively. However, a dose of
0.25 pul/g treatment resulted in a milt volume of 0.67 + 0.1 ul/g body
weight, less than a dose of 0.45 ul/g treatment (P < 0.05) but not
significantly different from a dose of 0.35 pl/g and 0.55 pl/g treat-
ments (P> 0.05) (Fig. 1a). A dose of 0.15 pl/g treatment resulted in
the lowest milt volume of 0.41 + 0.02 pl/g body weight (Fig. 1a).

All Ovaprim™ treatments with different doses gave a signifi-
cantly higher (P <0.05) spermatozoa concentration of silver
rasbora than control group (Fig. 1b). The highest spermatozoa
concentration was obtained 30.54 + 2.28 x 10° cells/ul at a dose of
0.25 pl/g treatments. The results were not significantly different
(P>0.05) from a dose of 0.15ul/g, 0.35ul/g, and 0.55 pl/g treat-
ments which resulted in spermatozoa concentration of
29.5 +1.54 x 10% cells/ul, 30.12+2.27 x 10% cells/ul, and 28.34+
1.65 x 108 cells/ul respectively (Fig. 1b). However, spermatozoa
concentration with a dose of 0.45pul/g treatment resulted in
26.86 + 0.6 x 108 cells/ul which was significantly less than treat-
ment of a dose of 0.15 pul/g, 0.25 pl/g, and 0.35 pl/g (P < 0.05) but not
significantly different from a dose of 0.55 pl/g (P > 0.05).

The highest individual motility of spermatozoa was obtained at
a dose of 0.45 pl/g treatment which was 88.2 + 3.70%. The results
were not significantly different from a dose of 0.25 pl/g and 0.35 pl/
g treatments which resulted in motility of individual spermatozoa
86.5+2.16% and 85.4 +3.50% respectively (Fig. 1c). The dose of
0.15 pl/g treatment resulted in motility of individual spermatozoa
of 79.2 + 1.30%, not significantly different from The dose of 0.55 ul/g
treatment (P> 0.05). The control treatment gave the smallest
spermatozoa motility than all other treatments but not significantly
different from a dose of 0.15 ul/g treatment (P > 0.05). No significant
effect of Ovaprim™ induction on motility duration of spermatozoa
was found (P > 0.05) but the duration of motility of spermatozoa of
silver rasbora on all doses of treatment showed a longer duration
than control group (Table 1).

The highest viability of spermatozoa was obtained 85.58 + 1.15%
at the dose of 0.45 pul/g treatment (Fig. 1d). The sperm viabilities
were not significantly different between the doses of 0.25 ul/g,
035ul/g and 0.45pl/g which resulted in 83.32 +1.56%,
85.26 + 2.14% and 85.58 + 2.14% of viability respectively (P > 0.05).
Treatments of a dose of 0.25 pl/g and 0.35 pl/g gave no significant
difference. The control treatment gave the smallest spermatozoa
viability compared with the other treatments except for a dose of
0.55 pl/g treatment (Fig. 1d).

4. Discussion

Inducing an increased dose of Ovaprim™ gave the tendency of
an increase in the volume of milt and also motility and viability of
spermatozoa including the dose of 0.45pul/g and it tended to
decrease at the highest dose of 0.55 pl/g (Fig. 1). Similar results on
volume of milts, motility, and viability of spermatozoa were found
in different species such as chub (Leuciscus leuciscus) [25], barbel
(Barbus barbus) [26] and longspine scraper (Capoeta trutta) [27] in

Table 1
Sperm motility (individual (%) and duration (s)) of silver rasbora (R. argyrotaenia)
which were given different doses of the Ovaprim™ with topical gill method (n=5).

Treatment (ul/g body weight) The duration of sperm motility (s)

0 (Control) 103.6 +8.02
0.15 118.2+25.12
0.25 112 +29.97
0.35 111.8 +20.87
0.45 110+ 12.90
0.55 109.6 + 13.10

previous studies. However, the concentration of spermatozoa in
sperm suspension is inversely proportional to the volume of the
sperm suspension [27] and in this study, it tended to decrease at the
dose of 0.45 pl/g.

The hormone sGnRHa present in Ovaprim™ is a hormone
analogous to gonadotropin releasing hormone (GnRH) that directly
stimulates the pituitary gland to secrete luteinizing hormone (LH)
[28]. Krol et al. [29] explains that GnRH is able to stimulate the
pituitary gland directly or indirectly to produce hormones that
accelerate spermiation and increase sperm production while anti-
dopamine that includes in Ovaprim™ serves to block dopamine
that inhibits LH secretion [28] which acts indirectly in the process
of spermiation and hydration of spermatozoa [18]. Therefore, the
increase of the volume of milt due to the inducing Ovaprim™ up to
a particular dose can be explained by an increase in hydration
processes that cause an increase in number of testicular and sem-
inal fluid, and increased rate of spermiation or spermiogenesis [30].
Moreover, LH stimulates the Leydig cells that are found in the testes
to produce steroid hormones 11-ketotestosterone (11-KT) and
17a,20B-dihydroxy-4pregnen-3-one (DHP) that play a role in the
process of spermiogenesis [31].

However, the highest dose of Ovaprim™ (0.55 pl/g) in this study
led to a decrease in the number of milt volume, which is probably
because of the nature of homeostasis in the body causing the lack of
body's response to stimulation from the outside [30]. It is known
that high doses of Ovaprim™ might have a negative effect to the
spermiation activity; therefore, milt volume can be low [32]. It is
also suspected that this study has the similar trend on decreasing
concentration, motility and sperm viability of silver rasbora sperm
at a dose of 0.55 pl/g.

In this study, the increase in the number of milt volume is
directly proportional to the increase of sperm concentration (Fig. 1a
and b). Increased sperm concentration occurred when Ovaprim™
was applied up to a dose of 0.35 pl/g and tended to decrease at the
doses of 0.45 and 0.55 pl/g. Similar results were found in Etroplus
suratensis [33] and some other species [14,34,35] that the hormonal
treatment using Ovaprim™/sGnRHa increased sperm density
coinciding with increases in milt volume. Contrary to these, in
another study, sperm concentration of chub (Leuciscus chepalus)
was inversely proportional to the volume of sperm produced, due
to a slower spermiation rate than its sperm hydration rate [25].
These findings show that each species has a different sperm hy-
dration response to Ovaprim™ treatment.

In teleost, the sperm motility is an important factor in the
evaluation of sperm quality [35,36]. It was confirmed that exoge-
nous hormonal treatment in fish affects sperm motility, but dif-
ferences between the control group and fish subjected to hormonal
treatment have not always been significant [30] which was seen in
this study in the duration of sperm motility. In contrast, the indi-
vidual sperm motility was significantly higher than control group
except at the dose of 0.15 ul/g treatment. Similar results were found
in spermatozoa motility of Northern pike (Esox lucius) due to the
administration of Ovaprim™ [12]. Increased individual sperm
motility is thought to be associated with an increase in seminal
plasma osmotic pressure. The seminal plasma environment
affected not only sperm motility but also sperm production and
maturation [12]. To understand the reason of this increase clearly,
further research supposed to be carried out on seminal plasma
osmotic pressure.

The viability of spermatozoa on the results of studies showed
the same tendency with the motility of the spermatozoa. The
similar viability of spermatozoa obtained in three doses of Ovap-
rim™ 0.45, 0.35 and 0.25 pl/g (Fig. 1d). In this study, it was found
that the value of the viability of spermatozoa was directly propor-
tional to the volume of the milt and sperm concentration. In the
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previous study [38] it was indicated that a large volume of milt on
the availability of plasma protein in seminal plasma served to
maintain sperm motility and this statement might be the reason of
the high spermatozoa viability in this study.

5. Conclusions

In this study, spermiation induction of silver rasbora using
Ovaprim™ with topical gill method has been successfully carried
out for the first time and an increase in milt volume, sperm con-
centration, sperm motility, and sperm viability were observed. In
summary, this study demonstrates that doses of 0.25 pl/g, 0.35 pul/g
and 0.45 pl/g are treatments that produce the best performance or
response to improve milt quality and quantity. Therefore, it can be
recommended that farmers should use the dose of 0.25pl/g
Ovaprim™ in spermiation induction as a part of artificial breeding
of silver rasbora production because it is the smallest and most cost
effective dose among the three doses. These results can lead the
silver rasbora hatcheries to apply out of season production in order
to increase production capacity which might increase the produc-
tion and decrease overfishing pressure on the wild stocks of silver
rasbora.
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