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Abstract. The aim of the study was to determine the
suitability of Ovopel, which contains an mGnRH analog and
metoclopramide (a dopamine inhibitor), for the stimulation of
spermiation in the cyprinid fish lake minnow, Eupallasella

percnurus (Pallas), which is endangered with extinction in
Poland. The hormonal treatment effected an approximate
twofold increase in sperm volume with a simultaneous
decrease in sperm concentration and negligible differences in
motility and straight-line velocity.
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Introduction

The lake minnow, Eupallasella percnurus (Pallas), is
a cyprinid fish that is endangered with extinction in
Poland (Wolnicki and Sikorska 2019). Since 2004,
the active protection of this species has been man-
dated by law in Poland. This form of lake minnow

protection includes captive breeding and the creation
of banks of genetically profiled, cryopreserved semen
(Kaczmarczyk and Wolnicki 2016). Artificial repro-
duction and sperm cryopreservation require volumes
of semen large enough to collect without contamina-
tion and to fill cryopreservation straws, preferably
without dilution. However, lake minnow males from
Polish populations are not large (commonly 1–5 g
BW), so they release very small amounts of semen.
This practical difficulty could be overcome by apply-
ing a hormone treatment that increases semen vol-
ume (Król et al. 2009, Cejko et al. 2014, Mylonas et
al. 2017). The standard procedure of the artificial
propagation of the lake minnow includes using the
hormonal preparation Ovopel to induce ovulation in
females (Kamiñski et al. 2004), but it has never been
used to stimulate males. Therefore, the aim of this
study was to determine the influence of Ovopel hor-
monal treatment on semen quantity and quality in
this species.

Material and Methods

The lake minnow males originated from two Polish
habitats: Miko³ajki Pomorskie (53°50’23”N
19°10’42”E) and Dzia³y Czarnowskie (52°28’48”N,
21°14’52”E). The fish were caught in baited traps in
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May at a water temperature of about 18°C. The fish
were acclimated in a 200 l flow-through tank for
two weeks under the following conditions: water
temperature 15°C (� 0.5°C), pH 7.8–8.1, oxygen
saturation 78–89%, water exchange 1 l min-1. The
fish were not fed during the acclimation period. Only
males releasing milt were selected for the experi-
ment. Two experimental groups of 10 fish each were
created for each population and kept separately. One
group was stimulated with Ovopel according to the
method described by Kamiñski et al. (2004), while
the second one was a control group not treated with
any stimulator. Stimulation was applied with a single
intraperitoneal injection of Ovopel, 2 pellets kg-1

(Kamiñski et al. 2004). A single pellet weighed ap-

proximately 25 mg and contained 18–20 ìg of
D-Ala6, Pro9NEt-mGnRH and 8–10 mg of the dopa-
mine antagonist metoclopramide (Horváth et al.
1997). After the hormonal injection, the tank water
temperature was gradually increased over 6 h from
15°C to 17.0–18.5°C in both groups.

Sperm was collected from the fish 24 h after in-
jection. Prior to the collection procedure, the males
were sedated by immersion in an 80 mg l-1 MS-222
(tricaine methanesulfonate) solution (Argent Chemi-
cal Laboratories, USA). The sperm, obtained by gen-
tle abdominal massage, was collected individually
with special care to avoid contamination with blood
or excrement.

Sperm motility characteristics were measured
using a two-step procedure described by Wojtczak et
al. (2007) and modified by Dietrich et al. (2014). Mo-
tility (MOT) and straight line velocity (VSL) were

determined. All measurements of motility were made
at least in duplicate for each sample for at least 50
spermatozoa per record. Sperm concentration was
measured using spectrophotometry (Ciereszko and
Dabrowski 1993).

Within a few days after the experiment, all the
fish were released into the water bodies they origi-
nated from. All experimental procedures, including
hormonal stimulation, were conducted according to
the method described by Kamiñski et al. (2004) and
were approved by the Local Ethic Committee for Ani-
mal Experiments in Olsztyn (No. 15/2015).

Percentages were normalized via arc-sine transfor-
mation prior to statistical analysis. Values of fish size
and condition (Table 1) were analyzed using one-way
analysis of variance (ANOVA), followed by Tukey’s test
for post hoc comparison of means. Data concerning the
effects of hormonal stimulation were analyzed using
the t-test. All analyzes were performed using Statistica
8.0 software (StatSoft, Tulsa, OK, USA).

Results

The semen obtained from the fish treated with
Ovopel was characterized by a higher volume, but
the sperm concentration was lower in comparison to
the control group (P < 0.01, Table 2). Sperm motility
was high in all experimental groups (84.2–93.0%). In
semen obtained from non-stimulated fish, sperm
motility was similar to that in the stimulated fish (P >
0.01). The VSL values did not differ in the semen ob-
tained from the non-stimulated or stimulated males.
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Table 1
Size and condition factor (K) of lake minnow males from different populations stimulated or not stimulated with Ovopel

Parameters

Dzia³y Czarnowskie Miko³ajki Pomorskie

stimulated non-stimulated stimulated non-stimulated

Body weight (g) 3.78 ± 1.16a 3.10 ± 0.99a 3.36 ± 0.86a 3.94 ± 0.86a

Total length (mm) 74.7 ± 8.2a 68.6 ± 6.1a 69.1 ± 5.3a 73.3 ± 5.2a

K 0.88 ± 0.05b 0.94 ± 0.11ab 1.00 ± 0.05a 0.98 ± 0.03a

All data are expressed as means ± SD (Tukey’s test, n = 10). Means followed by the same lower case letter are not significantly
different at P < 0.05.



Discussion

This study provides the first evidence of Ovopel stim-

ulating spermiation in the lake minnow. This treat-

ment caused increased semen hydration that

manifested in an approximate twofold increase in

volume and a simultaneous decrease in concentra-

tion. Hormonal stimulation with Ovopel had no con-

siderable effect on sperm motility or VSL. All these

effects of hormonal stimulation are known from

studies of other fish species (Park et al. 2002, Król et

al. 2009, Cejko et al. 2014, Mylonas et al. 2017).

The small body size is a characteristic feature of
lake minnow males (Sikorska et al., unpublished),
which is obviously an important limitation for the
amount of sperm released. Our results indicated that
collecting lake minnow sperm in amounts sufficient
for artificial reproduction or effective cryopreserva-
tion could be very difficult without hormonal stimu-
lation, especially with the smallest individuals
weighing only 1–2 g BW. This difficulty could poten-
tially lead to the undesirable effect of eliminating
such individuals as sperm donors, and, further, to re-
duced genetic resources of lake minnow stocking
material and in gene banks. Furthermore, the higher
volume of semen obtained thanks to hormonal stim-
ulation could considerably simplify sperm cryopre-
servation procedures, making it possible to use
commercially available 250 µl straws instead of the

smaller, manually-cut 100 µl straws used by Dietrich
et al. (2015). Although the predilution of semen in an
immobilizing solution could be used to increase its
volume to facilitate cryopreservation, this procedure
seems to significantly decrease post-thaw sperm mo-
tility (Judycka et al., unpublished).

In summary, Ovopel hormonal treatment proved
to be beneficial for the amount of lake minnow se-
men without any considerable decrease in quality.
Therefore, the procedure applied in the present study
can be recommended for the artificial reproduction
of this species and also for creating banks of
cryopreserved semen.
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Table 2
Effects of hormonal stimulation with Ovopel on lake minnow sperm concentration, volume, motility, and straight line velocity

Semen characteristics

Control Ovopel-induced

P(mean ± SD) (mean ± SD)

Dzia³y Czarnowskie population
Volume (µl) 14.5 ± 7.2 66.3 ± 46.6 0.0011
Concentration (x109 ml-1) 8.91 ± 2.90 4.75 ± 2.42 0.0000
Motility (%) 93.0 ± 6.4 85.1 ± 10.1 0.0130
Straight line velocity (µm s-1) 110.9 ± 26.1 98.1 ± 31.5 0.2431

Miko³ajki Pomorskie population
Volume (µl) 60.4 ± 13.8 112.0 ± 16.9 0.0000
Concentration (x109 ml-1) 13.66 ± 1.76 7.95 ± 1.54 0.0000
Motility (%) 89.7 ± 10.7 84.2 ± 11.2 0.0707
Straight line velocity (µm s-1) 101.8 ± 31.4 124.2 ± 33.5 0.0527

All data are means (Student’s t-test, n = 10)
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