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A b s t r a c t

The aim of the study was to compare the female dace Leuciscus leuciscus (L.) and ide Leuciscus
idus (L.) hormonal stimulation effectiveness with two preparations (Ovopel and Ovaprim) separately
and in combination. The experiment was conducted under controlled conditions. During the
experiment the percentage of ovulating females, ovulation time and survival of embryos to the eyed
stage were recorded. Stimulation with Ovopel resulted in shorter ovulation appearance time in
females of both species (48–50 h for dace and 36–38 h for ide) while stimulation with Ovaprim
in a higher percentage of live embryos in the eyed stage (almost 80 and 60% for dace and ide
respectively). The highest hormonal stimulation effectiveness was recorded in the group where
a combination of those two hormonal substances was applied as shortening of the time for
achievement of spawning readiness (48 and 36 hours for dace and ide respectively), a significant
ovulation synchronization and the highest embryos survival rates (almost 80 and 70% for dace and
ide respectively) were recorded.
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A b s t r a k t

Celem pracy było porównanie efektywności stymulacji hormonalnej samic jelca Leuciscus
leuciscus (L.) i jazia Leuciscus idus (L.) po zastosowaniu dwóch preparatów (Ovopel i Ovaprim)
osobno oraz ich kombinacji. Eksperyment przeprowadzono w warunkach kontrolowanych. W trakcie
jego trwania notowano odsetek owulujących samic, czas owulacji oraz przeżywalność embrionów do
stadium zaoczkowania. Stymulacja Ovopelem poskutkowała krótszym okresem wystąpienia owulacji
u samic obu gatunków (48–50 h dla jelca i 36–38 h dla jazia), natomiast Ovaprimem – wyższym
odsetkiem żywych embrionów w stadium zaoczkowania (blisko 80 i 60% odpowiednio dla jelca i jazia).
Najlepszy efekt stymulacji hormonalnej stwierdzono w grupie, w której zastosowano kombinację
obydwu środków hormonalnych, gdzie odnotowano skrócenie czasu uzyskania przez ryby gotowości
tarłowej (48 i 36 odpowiednio dla jelca i jazia), znaczną synchronizację owulacji oraz najwyższy
odsetek przeżywalności embrionów (blisko 80 i 70% odpowiednio w przypadku jelca i jazia).

Introduction

For many years artificial reproduction of non-commercial reophilic cy-
prinid fish species was outside the range of interests of both the fish culturists
and the scientists (KUCHARCZYK 2002). During the recent years, however,
a significant increase in the scientific activities concerning wild cyprinid fish
can be observed (GLOGOWSKI et al. 1997, 1999, KUCHARCZYK et al. 1997a, b, c,
2005, BABIAK et al. 1998, KUCHARCZYK 1999, 2001, WOJTCZAK et al. 2003,
KOWALSKI et al. 2003, 2004, TARGOŃSKA-DIETRICH et al. 2004, JAMRÓZ et al.
2008b, KREJSZEFF et al. 2008, 2009, ŻARSKI et al. 2008a,b). Predictability of fish
production results under controlled conditions caused that during the recent
years controlled reproduction and rearing have become an intensively developing
segment in aquaculture (PHILIPPART 1995).

Hormonal preparations applied in fish aquaculture allow improving artifi-
cial reproduction techniques both during and outside the spawning season
(BRZUSKA, ADAMEK 1999, KUCHARCZYK et al. 1999, 2000, 2008, KUCHARCZYK

2002, TARGOŃSKA-DIETRICH et al. 2004, ULIKOWSKI 2004, TARGOŃSKA et al.
2005, 2008, CEJKO et al. 2008a,b, 2009). Also, the economic analysis of
hormonal stimulation in wild fishes were done (KUPREN et al. 2008, TUR-

KOWSKI et al. 2008, HAKUĆ-BŁAŻOWSKA et al. 2009). This allows conducting
restitution programs and studies in the area (BABIAK et al. 1998, KUCHARCZYK

1999, 2001). During the last several years numerous new hormonal prepara-
tions that can be applied in controlled fish reproduction appeared in the
market (YARON 1995, YARON et al. 2009, BRZUSKA 2000, SZABO 2003, BRZUSKA

2005). Determining their suitability, however, requires many studies aiming at
defining the optimum conditions for conducting the treatment and the type of
hormonal preparation applied as well as its quantity and dose size. In case
of cyprinid fish, the analogues of gonadoliberine, the effectiveness of which
is frequently conditioned by applying them jointly with a dopamine antagonist,
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proved successful (SZABO et al. 2002, BRZUSKA 2005, JAMRÓZ et al. 2008b,
ŻARSKI et al. 2008a,b). As concerns the commonly available preparations,
numerous studies concerning Ovopel have been published so far. The number
of reports on application of Ovaprim in reophile cyprinid fish, however, is small
(KUCHARCZYK et al. 2007, JAMRÓZ et al. 2008a, b, ŻARSKI et al. 2008a, b).

This study aimed at comparison of the effectiveness of female dace Leucis-
cus leuciscus (L.) and ide Leuciscus idus (L.) hormonal stimulation with
Ovopel and Ovaprim separately and in selected combination of those two
preparations.

Materials and Methods

Spawners of dace (average body weight 167±9 g) were obtained from the
Marózka River (north-eastern Poland), and the spawners of ide (average body
weight 411±21 g) originated from the Fish Farm Janowo near Szczytno. After
transporting the fish to the hatchery of the Department of Lake and River
Fisheries the males and females were placed separately in 1000 dm3 basins
(KUJAWA et al. 1999). Samples of oocytes were collected from the females using
catheters and their stage of maturity was determined on the base of the
nucleus position in the cell according to the scale proposed by BRZUSKA,
BIENIARZ (1977):

I stage – germinal vesicle in a central position
II stage – early germinal vesicle migration (less than half of the radius)
III stage – late germinal vesicle migration (more than half of the radius)
IV stage – periphery germinal vesicle or germinal vesicle breakdown

(GVBD)
Hormonal stimulation was conducted when the oocytes were in stadium

II-II/III of maturity. Water temperature during 3 day acclimation was 10oC
(±0.1). The photoperiod during keeping the fish in the hatchery was constant
(12L : 12 D). The light intensity was not measured. Following application of the
first injection, water temperature was increased to 11oC, and after application
of the releasing injection to 12oC. In case of ide, 24 hours after the last
injection, water temperature was increased to 13.5oC.

Before commencement of the injections, the fish were divided into four
groups: control and three experimental. The control group consisted of the fish
that were treated with the injection of sterile saline solution (0.9% NaCl).
The following preparations were used for hormonal stimulation of fish in the
experimental groups: Ovopel (Unic-Trade, Hungary) (preparation containing
a mammal analogue of GnRH [(D-Ala6, Pro9-Net)-mGnRH] and dopamine
antagonist – metoclopramide) (HORVATH et al. 1997) and Ovaprim (Syndel,
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Canada) (complex of the analogue of salmon hypothalamic hormone [(D-Arg6,
Pro9-Net) sGnRH] and domperidone – dopamine antagonist) (BRZUSKA, ADA-

MEK 1999). In the third experimental group the injection of Ovaprim was
preceded by an injection of Ovopel. In case of males only the second injection
was applied as in the groups of the females respectively for each group. All the
injections were applied intraperitoneally under the caudal fin in the dose
of 0.5 cm3 kg-1. The doses and types of hormones applied are specified in
Table 1. During the manipulation the spawners were anesthetized in the
solution of 2-phenoxyethanol (Sigma-Aldrich, Germany) at 0.5 cm3 dm-3. All
manipulations, including obtaining gametes were conducted according to the
methodology described by TARGOŃSKA et al. (2008) for ide. During the study
the number of females producing spawn, time between the releasing injection
and ovulation and survival of embryos to the eyed stage were recorded.

Table 1
Hormonal agents and their doses used for induction of ovulation in controlled reproduction of dace

and ide. Time betwen injections amount 24 hours

Group I injection II injection

Control 1 cm3 kg-1

(0.9 % NaCl)
1 cm3 kg-1

(0.9 % NaCl)

Experimental 1 0.2 pellet kg-1

(Ovopel)
1 pellet kg-1

(Ovopel)

Experimental 2 – 0.5 cm3 kg-1

(Ovaprim)

Experimental 3 0.2 pellet kg-1

(Ovopel)
0.5 cm3 kg-1

(Ovaprim)

The spawn obtained during spawning was fertilized using “dry method”.
Unsticking the eggs was achieved by baths in Wojnarowicz solution (40 g urea
+ 35 g NaCl in 10 dm3 water) and short baths in tannin solution (7g 10 dm-3

water). The unstuck eggs were placed in Weiss’ jars so that the spawn from
each group could be incubated separately. Additionally, the spawn from each
female (ca. 150 eggs in three repetitions) was incubated on Petri dishes. Water
temperature during incubation was 12oC. Statistical differences between
groups concerning survival of embryos to the eyed stage were analyzed by
applying the one-way analysis of variance (ANOVA) and using the post hoc
Tukey’s test (P < 0.05).
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Results

In the experimental groups 90–100% spawned. No ovulation was detected
in any of the fish in the control group indifferent of the species (Tables 2 and 3).
The time of ovulation in the presented study after treatment with Ovaprim
was the longest comparing to the other groups at 48–72 h for dace (Table 2) and
38–48 h for ide (Table 3). That long time of latency was defined as lack
of synchronization in achievement of readiness for spawning by the fish. In the
group stimulated with the combination of Ovopel and Ovaprim, 100% ovulation
synchronization was detected and the latency time was 48 and 36 h respectively
for dace (Table 2) and ide (Table 3). The survival rates of dace embryos to the eyed
stage in experimental groups 2 and 3 were significantly higher than after
treatment with Ovopel reaching almost 80% (Table 2). In case of ide the
significantly highest percentage of live embryos (almost 70%) was recorded in the
group where the combination of hormonal preparations was applied – experimen-
tal group 3 (Table 3). Additionally, similar values concerning the survival rates
of embryos depending on the incubation method were recorded for both species.

Table 2
Results obtained during artificial reproduction of dace after different hormonal agents application

Specification Control Experimental 1 Experimental 2 Experimental 3

Number of females 9 10 10 10

Percentage of ovulated females (%) 0 90 100 100

Latency time (hours) – 48–50 48–72 48

Synchronization of ovulation – yes no yes

Survival of embryos in the eyed
stage (%) – 58.6 ± 5.6a 77.5 ± 2.6b 78.6 ± 3.2b

Survival of embryos in the eyed
stage in Weiss’ jars (%) – 60.3 ± 3.4a 80.2 ± 3.1b 81.9 ± 3.4b

* data in rows indicated with the same letter did not differ statistically (P < 0.05).

Table 3
Results obtained during artificial reproduction of ide after different hormonal agents application

Specification Control Experimental 1 Experimental 2 Experimental 3

Number of females 10 10 10 10

Percentage of ovulated females (%) 0 90 100 100

Latency time (hours) – 36–38 38–48 36

Synchronization of ovulation – yes no yes

Survival of embryos in the eyed
stage (%) – 52.4 ± 3.1a 60.5 ± 2.3b 69.5 ± 2.8c

Survival of embryos in the eyed
stage in Weiss’ jars (%) – 50.2 ±2.7a 61.2 ± 2.4b 71.7 ± 3.3c

* data in rows indicated with the same letter did not differ statistically (P < 0.05).
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Discussion

This study confirmed the current reports on the effectiveness of hormonal
preparations in reproduction of reophile cyprinid fish concerning both the dace
and the ide (KUCHARCZYK et al. 1999, 2007, KUCHARCZYK 2002, TARGOŃSKA-
-DETRICH et al. 2004, CEJKO et al. 2008b, 2009, JAMRÓZ et al. 2008a,b,
KREJSZEFF et al. 2009). The positive effect of stimulation with those prepara-
tions was also observed in case of the nase Chondrostoma nasus (L.) (SZABO et
al. 2002, ŻARSKI et al. 2008b), chub (KREJSZEFF et al. 2008) and asp (ŻARSKI et
al. 2008a). In this experiment ovulation was not obtained only in case of the
control group, which confirms the earlier reports concerning reproduction
of reophile cyprinid fish under controlled conditions (e.g.: KUCHARCZYK 2002,
SZABO et al. 2002, TARGOŃSKA-DIETRICH et al. 2004, TARGOŃSKA et al. 2005,
KREJSZEFF et al. 2008, ŻARSKI et al. 2008a).

Different latency times after treatment with hormonal preparations were
described already earlier (YARON 1995, BRZUSKA 2000, 2005). This frequently
results from the differences in the fish body reaction time to the pituitary
homogenate (CPH) as compared to preparations containing GnRH analogues.
In the experiment described two different GnRH analogues that have the same
influence and contain different substances that are dopamine antagonists were
used. The difference in the time of reaching spawning maturity by the females
between groups stimulated with Ovopel and Ovaprim can result from the
different compositions of those preparations. The differences in ovulation time
resulting from treatment with different GnRH analogues have been recorded,
among others, in case of the carp (BRZUSKA 2006). In case of the ide a similar
situation was also observed by JAMRÓZ et al. (2008b), who recorded the highest
ovulation synchronization after treatment with Ovopel (36 h) as opposed to the
group stimulated with Ovaprim, in which ovulation was recorded between
36 and 44 hours after the releasing injection. The longer latency time after
treatment with Ovaprim as compared to Ovopel was also found in case of the
asp Aspius aspius (L.) (ŻARSKI et al. 2008a, TARGOŃSKA et al. – unpublished
data). In case of stimulation with Ovaprim, application of the preceding
injection of Ovopel allowed shortening the time of ovulation to 48 hours in case
of the dace and 36 hours in case of the ide and synchronize it significantly.
A compatible effect of applying combined hormonal stimulation has been
recorded so far in case of the ide (JAMRÓZ et al. 2008a) and the asp (ŻARSKI et al.
2008a). That effect can also depend on the different GnRH analogues applied
in this variant for the initiating and releasing injections. The combination in
which Ovaprim would be applied as the initiating preparation was not tested as
according to the manufacturer’s recommendations that preparation should be
used for single injection only.
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Biological quality of obtained gametes, expressed as the percentage of live
eyed stage embryos is one of the major parameters of effectiveness in case
of controlled reproduction with hormonal stimulation application. In this
work, in case of both species that parameter proved the best in the group where
the combination of hormonal preparations was applied (group 3). However, in
case of the dace it did not differ statistically significantly from that for the
group stimulated with Ovaprim. The same relation of results after application
of the same preparations is also given by JAMRÓZ et al. (2008b) for ide and
ŻARSKI et al. (2008a) for asp. This also applies to desynchronization in
achievement of readiness for spawning by the females following stimulation
with Ovaprim, which was also recorded in case of this study.

A positive influence of stimulation with that preparation was also recorded
in case of asp semen quality analysis (CEJKO et al. 2008b) and determining the
mobility of ide sperms (JAMRÓZ et al. 2008b). As a consequence, the higher
survival rates of embryos in groups where Ovaprim was applied could be the
consequence of a much better semen obtained in those experimental groups.

Stickiness of the spawn is a characteristic causing many problems during
mass production of cyprinid fish stocking material and removing it is a necess-
ary condition for positive effects of incubation (LINHART et al. 2006,
TARGOŃSKA et al. – unpublished data). The method of unsticking the eggs
applied in this study did not influence the embryos survival as compared to
spawn samples incubated without that treatment. This confirms the effective-
ness of that method and the method of experimental determination of control-
led reproduction effects by incubation of the spawn on Petri dishes.

The results obtained in this study indicate the possibility of increasing the
effectiveness of controlled reproduction in case of the species studied by
applying the appropriate type of hormonal stimulation. It also confirms
suitability of Ovaprim in fish reproduction stimulation (LEU, CHOU 1996,
VIVEIROS et al. 2002, OLSEN et al. 2006, KUCHARCZYK et al. 2007, KUJAWA et al.
2007). The fact, that treatment of the fish with injections of two different
preparations with different compositions caused achievement of the best
results is also an important aspect. The higher percentage of ovulating females
recorded and obtaining the gametes of higher biological quality after applica-
tion of the selected combination of hormonal preparations allows producing
larger volumes of stocking material in the future.

Translated by JERZY GOZDEK
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