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ABSTRACT 
 
 The effect of three different gonadotropin releasing hormone analogue (GnRHa) in combination with 
antidopamine treatment on the advancement of spemiation, milt quality and fertilization success of endangered 
Caspian brown trout, Salmo trutta caspius were investigated. Fish were selected 3 weeks prior the beginning of 
the spawning season and were allocated into four groups (n=10) and were treated intraperitoneally; (I) 0.25 ml of 
sGnRHa-domperidone (Ovaprim). The sGnRHa and dopamine antagonist dosage in all hormone treatments were 
10 µg kg-1 and 5 mg kg-1 body weight respectively.(II) 0.25 ml of LHRHa- Metoclopramide (LHRHa-Met), (III) 
0.25 ml of mGnRH-Metoclopramide, (mGnRH-Met) and (IV) 0.25 ml propylene glycol, (control group).All 
treatment groups received two injections four days apart. The sperm motility (percentage and duration of 
motility), sperm production (sperm density, total sperm production, spermatocrit and milt volume) were measured 
for treatment groups and control group as well. Sperm density and total sperm production, spermatocrit value and 
semen volume for Ovaprim and mGnRH-Met were significantly decreased in contrast with control group 
(P<0.05), however the sperm motility was normal. In addition, the values of sperm density yielded per treated 
male were lower than that in the control group, although these were markedly different. In spite of these 
stimulation of Caspian brown trout resulted in sperm production (100% spermiating males vs. 40% in control). In 
conclusion, Ovaprim treatments were effective in advancing the onset of spermiation and synchronising the 
gametes of the treated Caspian brown trout and can promote spermiation without affecting firtilisation, hatching 
and eyeing rates.  
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Introduction  
 
 The Caspian brown trout, Salmo trutta caspius, 
is distributed in southern basin of Caspian Sea.  The 
depletion of, Salmo trutta caspius fish that is a 
critically endangered anadromous species 
(Yousefian, 2010) led to an increase need for 
research into artificially reproduced for restocking 
purpose and biological conservation programs. 
Cultivated stocks have been reared for enhancement 
and protection of wild populations. In this respect is 
very important to develop biotechniques for artificial 
fish reproduction, the production of stocking material 
or the cryopreservation of semen. The use of good 
quality sperm from captive brood stock is very 
importance for production of valuable fry. Although 
such as other fish farming industry it has been more 

focused towards the quality of eggs and fingerlings of  
Salmo trutta caspius rather than that of sperm, but 
one of the main problem in artificial reproduction of 
Salmo trutta caspius is the inadequate of fish sperm 
at the time of female spawning time. Prior to 
commencement of the present study, we had 
attempted to control milt production in male Caspian 
brown trout, Salmo trutta caspius, in order to ensure 
that spermiation occurred in synchrony with the 
ovulation of naturally ripening females. 
 A reduced amount of milt production represents 
a serious problem for those species in which hatchery 
production is based on artificial fertilization and the 
acquisition of gametes by manual stripping. In 
artificial reproduction for restocking of wild fish, 
using hormonal treatment is necessary (Yousefian et 
al., 2008). Production can be limited by difficulties in 
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acquisition of adequate milt from male breeders and 
may necessitate the use of a much higher number of 
male breeders than if spawning could occur 
spontaneously (Mylonas et al., 2010). In case Salmo 
trutta caspius, that the artificial reproduction is based 
on wild population it is not easy to manage sufficient 
male every spawning season. Also the fish are not all 
in synchronized ovulation and miltation. To achieve 
synchronized ovulation with milt production, it is 
necessary to administering exogenous hormones such 
as analogues of gonadotropin releasing hormone 
(Zohar and Mylonas, 2001).  
 Recently synthetic and analogues of several 
hormones such as GnRH and LHRH are used for 
sexually mature fish in captivity and proved to be 
effective in inducing final gonadal maturation 
(Yousefian and Mousavi, 2011). 
 GnRH acts at a higher level of the 
hypothalamus–pituitary–gonad axis than 
gonadotropins. Consequently, GnRH can provide a 
more balanced stimulation of reproductive events 
and, presumably, a better integration of these events 
with other physiological functions, by directly or 
indirectly affecting the release of other hormones 
necessary for successful spermiation (Zohar and 
Mylonas, 2001; Garber et al., 2009).  
 Ovaprim is a complex, synthetic substance 
containing salmon hypothalamus hormone analogue 
((D-Arg6, Pro9NEt)-sGnRH) and domperidone, a 
dopamine receptor antagonist. This substance has 
been applied under controlled conditions to promote 
ovulation and spermiation in a wide variety of 
families and species of fish (King and Young, 2001; 
Zohar and Mylonas, 2001; Haniffa et al., 2007). 
 In our previous study we found that a series of 
drugs such as Likewise, domperidone, 
metoclopramide and anti-dopaminergic drugs, have 
also been highly effective for stimulating the 
spawning process of fishes mainly in cyprinids and 
catfishes (Yousefian and Mousavi, 2011).  
 In most studies so far, GnRHa treatment 
increased milt volume in male fish in captivity. 
Sometimes, GnRHa increases actual sperm 
production (Clearwater and Crim, 1998), but at times, 
it only increases milt fluidity (Vermeirssen et al., 
2000). 
 Gonadotropin releasing hormone analogues 
(GnRHa) also have been used to stimulate milt 
production in salmonids, increased milt volume or 
accelerated production of milt has been observed in 
response to GnRHa treatment (Weil and Crim, 
1983).Where the resulting increase in circulating 
levels of those compounds is believed to imitate 
endogenous changes in hormone levels. Increases in, 
or advancements of, milt production are unlikely to 
have occurred as a result of any direct effect of GtH 
but rather, they are elicited in response to the GtH-
stimulated synthesis of gonadal steroids (Pankhurst, 
1994).   

 Prior to commencement of the present study, we 
had attempted to control milt production in male 
Caspian brown trout, Salmo trutta caspius, in order to 
ensure that spermiation occurred in synchrony with 
the ovulation of naturally ripening females. These 
attempts generated anecdotal evidence which tended 
to suggest that use of a single injection of a 
commercial salmon GnRHa preparation resulted in a 
marked increase in milt production at the height of 
the spawning season, whereas no such increase in 
milt production was elicited  prior to, or during, the 
very early stages of the recognized spawning season.  
The aim of the present investigation was to assay the 
ability of Caspian brown trout to produce of semen 
after injection with three different exogenous 
GnRHa, in combination with two different 
antidopaminergic drugs and the effects on the 
spermiation response of mature non-spermiating 
male Caspian brown trout. Specific objectives of this 
study were to (1) estimate the effect of each 
treatments on male ripeness promotion and 
synchronisation needed between ovulation and 
spermiation in the hatchery on the basis of their 
ability in the production of semen during the 
spawning season and the number of available mature 
females; (2) determine the effect of each treatments 
on sperm quality, fertilization success, hatching rate 
and eying rate. 
 
Material and Methods 
 
Broodstock And Rearing Conditions: 
 
 The experiment was carried out at the Kelardasht 
Salmonids Reproduction Center (KSRC), Iran, 
during the spawning season of Caspian brown trout. 
Sexually maturing, non-spermiating  2-years-old 
male Caspian brown trout (Salmo trutta caspius) with 
a mean (±S.D.) weight of 238±24.37 g and 31.35±3.5 
cm in total length, were randomly selected and 
transferred to one  6-m3  concrete raceways supplied 
with running water, approximately 3 weeks prior to 
the normal spawning (Dec-Jan) date. Male/female 
ratio was set to be Broodstocks were maintained 
under natural water temperature (6.5±0.3 °C) and 
photoperiod. Fish were acclimated to the holding 
condition for a week. 
 
Hormonal administration: 
 
 The treatments included three different 
combination of hormones: (a) an intraperitoneal 
injection of a commercial salmon 
GnRHa/domperidone preparation (Ovaprim, Syndel 
Laboratories Ltd., India; 20 µg [D-Arg6,Pro9-Net] 
sGnRHa+ 10 mg domperidone per ml propylene 
glycol), (b) an intraperitoneal injection of GnRHa [D-
Ala6,Pro9-Net] LHRHa (Ningbo SanSheng 
Pharmaceutical Co., Ltd, China) in combination with 
dopamine receptor antagonist, Metoclopramide 



2763 
Adv. Environ. Biol., 5(9): 2761-2768, 2011 
 
(Osvah Co., Tehran, Iran), (c) an intraperitoneal 
injection of GnRHa [D-Trp6-mGnRH] in 
combination with Metoclopramide and (d) a control 
group without any hormonal treatment (vehicle 
alone).  
 Water temperature was 7.5 °C at the beginning 
of the experiment. After allowing the fish to 
acclimatize in a new raceway for one week, they 
were anesthetized in tricaine methane-sulfonate 
(MS222, 100 ppm) and non-spermiating male fish 
(n=40) were randomly divided into four groups 
(n=10) and injected intraperitoneally with one of four 
treatments as mentioned above. Fish in group 1 
(n=10) received in two injections with sGnRHa plus 
domperidone (trade mark Ovaprim - Syndel 
Laboratories Ltd., India; 20 µg [D-Arg6,Pro9- Net] 
sGnRHa plus 10 mg domperidone per ml propylene 
glycol) that was prepared for injection. In treatment 
two and three, the hormone were diluted with 
propylene glycol and mixed with Metoclopramide. 
The final concentrations of GnRHa and 
Metoclopramide were 10 µg GnRHa kg-1 body 
weight (BW) and 5 mg kg-1 body weight (BW), 
respectively. Control fish received only 0.25 ml per 
kg-1 body weight of propylene glycol (Vehicle only). 
Fish in all treated and control group were received 
two injections spaced 4 days apart and in each 
injection, received half dose of hormone. Total 
volume of each injection was 0.25 ml (males were 
given half the female dose). All treatments were 
prepared just before the injections.  
 
Semen collection: 
 
 All experimental groups were checked for 
occurrence of first spermiation and hand-stripped 
twice a week from 1 December 2010 to 2 January 
2010. 
 As the manufacturer of the GnRHa preparation 
(trade mark, Ovaprim) indicated that a maximal 
response could be expected 7–10 days post treatment. 
Fish were anaesthetized on day 7 all of fishes were 
anesthetized (MS 222, 100 ppm) and their abdomens 
were dried before stripping. These brooders were 
stripped by gently pressing the abdomen from 
anterior to posterior direction.  Semen was collected 
into 10-ml syringe to prevent contamination with 
feces, urine, blood or water and poured into separate 
sterilized plastic petri dishes and stored on crushed 
ice (0–2°C) until beginning of experiments. A part of 
each semen sample was used for sperm count, 
motility and remaining part for estimation of 
spermatocrit and fertilization. Same amount of semen 
in each of groups were used for fertilization in all 
experimental groups. 
 
 Milt parameters recorded: 
 
 A two-step dilution was used for motility 
activation according to the method suggested by 

Billard and Cosson (1992) for salmonid fish. Firstly, 
the semen was prediluted in saline solution 
(composed of 80 mM NaCl, 40 mM KC1, l mM 
CaC1 2 and 20 mM Tris-HCl 1 L−1 of distilled water 
(final pH = 9)) at a ratio of 1/100 and secondly, the 
prediluted semen was subjected to a second dilution 
in a physiological saline solution at a ratio of 1/20 
and immediately 1 µL of solution was placed on the 
microscope stage and motility was analyzed by a 
semi-quantitative method (Rurangwa et al., 2004). 
Sperm moving forvard were accepted and those 
turning on their axes was considered immotile 
 The semen volume was measured by scaled 
vials. Also, two different methods were used to 
determine the sperm production. One method was 
spermatocrit and another sperm density. Spermatocrit 
was determined by centrifuging of semen for 10 min 
at 5000 rpm in a haematocrit centrifuge (D-78532, 
Tuttlingen, Zentrifugen, Germany) according to 
Piironen, (1985) and sperm density by 
haemocytometer counting chamber according to 
Caille et al. (2006).  
 
Fertilization assay: 
 
 Pooled eggs from 3 ovulated fish were used for 
fertilization assays. The ovarian fluid poured off 
before the fertilization. Batches of eggs (10-g eggs 
for each replicates: 3 replicates per each treatment) 
were placed in plastic bowls and fertilization 
solution: 125 mM NaCl, 20 mM Tris–HCl, 30 mM 
Glycine, pH = 9 (Billard, 1992), added in a ratio of 
1:2 (fertilization solution/eggs, Lahnsteiner et al., 
1995). Semen was obtained from each group and 
mixed immediately with eggs, and the mixture of 
eggs and sperm stirred gently for 20–30 s. After 2–3 
min about 30-ml hatchery water (6.5 ± 0.3 °C) was 
added and then eggs were rinsed several times and 
left for 45–60 min under droplets of hatchery water 
until completing swelling.  The eggs were transferred 
gently into plastic baskets numbered for each 
treatment and placed into incubator with cold running 
water. The eggs reached the eyed-egg stage after 
30th–35th days at 8–9 °C. Embryos started to hatch 
on 60th–65th days after fertilization. After eyeing, 
the dead eggs were preserved and cleared in Stockard 
solution (5:4:6:85v/v formaldehyde: glacial acetic 
acid: glycerin: water). Therefore, fertilization, eyeing 
(as percentage of fertilized eggs) and hatching rate 
(as percentage of eyed eggs) were determined 
(Mylonas et al., 1992). 
  All percentage of eyeing and hatching expressed 
in this paper were calculated based on the initial 
number of eggs. Control fertilization was performed 
in the same way as fertilization experiments with 
normal obtained semen (without any hormonal 
treatment). 10-g eggs were transferred into the 
fertilization solution and fertilized with the same 
amount of semen as applied for the hormonal 
treatment experiments. 



2764 
Adv. Environ. Biol., 5(9): 2761-2768, 2011 
 
Statistical analysis: 
 
 The percentages of eyed eggs, hatched embryos, 
motile spermatozoa and spermatocrit did not have a 
normal distribution, therefore proportional data were 
converted by angular transformation (arcsin√p) prior 
to analysis by One-way Analysis Of Variance 
(ANOVA). Transformed data showed normal 
distribution. Comparison between two multiple 
comparisons were made by a one-way ANOVA 
followed by Duncan’s test. Observed proportions 
between spermiating and non-spermiating males 
were compared using chi-square test. Means are 
reported ± standard deviation. Statistical analyses 
were performed with the SPSS.17 software. 
 
Results  and Discussion 
 
 Significant difference in spermiation success and 
promotion between control and hormonally induced 
groups was observed. The milt was collected from all 
males originating from three experimental groups in 
contrast to the control group, where only 40% males 
(n=10) were ready to spermiate (χ2 = 6.24; P<0.01). 
The initial spermiation were observed in hormonal 
treated groups 10-14 days earlier than the control 

group and hormonal administration significantly 
effective in advancing the onset of spermiation of 
Caspian brown trout. Total number of spermatozoa 
(sperm concentration × milt volume), was 
significantly decreased in all hormonal treated 
brooders in comparison with control group (P<0.05; 
Table.1).  
 Stimulation of males by hormonal treatments 
significantly decreased volume of milt in (Ovaprim, 
trade mark) and (LHRHa-Met), comparing to 
mGnRH-Met and control group (P<0.05; Table.1). 
 The sperm concentration per ml of semen 
obtained from hormonal treatments significantly was 
lower than control group (P<0.05). The mean value 
of sperm concentration per ml for the three hormonal 
treatments and control group were 1.63±0.7 ×109 
spz/ml, 1.36±0.4 ×109 spz/ml, 1.58±0.5 ×109 spz/ml 
and 3.12±0.6 ×109 spz/ml, respectively (Table.1). 
The mean percentages of spermatocrit in two 
hormonal treated groups Ovaprim and mGnRH-Met, 
were significantly declined in contrast to the control 
group (49.4±1.4, P<0.05). The percentages of motile 
spermatozoa at 5s post-activation and duration of 
sperm motility were normal and no significant 
differences were observed in the two parameters 
mentioned among groups (P>0.05, Table.1).

 
Table 1: Mean (±S.D.) of duration and percentage of motility, spermatocrit, sperm density, semen volume and total sperm production after  
              hormonal administration from non-spermiating male of Caspian brown trout during the spawning season  
Treatment Motility (%) 

5sec after 
post-activation 

Duration of 
motility 
(sec) 

Spermatocrit (%) Sperm 
concentration 
(×109 sperm 
mL−1 semen) 

Semen 
volume (mL) 

Total sperm 
production     (10
9×Male -1) 

Control 66.5±7.4 a 44.0±1.9 a 49.4±1.4 a 3.12±0.6 a 4.74±0.3 a 14.78±0.4 a 

Ovaprim  64.9±8.1 a 43.0±2.6 a 38.3±1.4 b 1.63±0.7 b 3.30±0.7 b 5.37±0.5 b 
LHRHa-Met 63.9±8.8 a 42.0±2.4 a 47.8±1.9 a 1.36±0.4 b 4.22±0.8 a 5.73±0.8 b 

mGnRH-Met 62.4±5.7 a 42.0±2.8 a 39.6±1.3 b 1.58±0.5 b 3.18±0.5 b 5.02±0.4 b 

*The values with the same letter above are not significantly different.  
 
 
 The fertilization percentage, eyeing percentage, hatching percentage are given in Table 2. Fertilization, eyeing and hatching success of the 
eggs produce by the three treatments were normal and no significant differences of these parameters were observed among groups (p>0.05).  
 
 
 Table 2: Mean (±S.D.) of fertilization percentage, eyeing percentage and hatching percentage of fertilized eggs produced from  
              Caspian brown trout according to the treatments  

Hatching rate (%) Eyeing rate (%) Fertilization rate (%) Treatment 

93±1.8 93.4±3.1 84±7.2 Control 

91±1.2 91.3±2.8 81±7.6 Ovaprim 

92±1.5 92.2±2.4 78±9.3 LHRHa-Met 

91±2.1 90.8±2.7 77±9.8 mGnRH-Met 

No statistical difference was detected among any of the parameters (ANOVA, P>0.05). 

 
Discussion: 
 
 The environmental conditions are the main 
parameters control the final maturation and 
ovoulation by regulating the brain–pituitary–gonadal 
axis. In many teleost fish such as salmonidae and 
cyprinidae the manipulations of environmental 
parameters such as temperature will improve 

spawning of fish in proper time. The environmental 
factors control the release of GnRH which stimulates 
the synthesis and release of pituitary gonadotropin 
(GTH) that in fish act as stimulator for steroid 
hormones synthesis in in the gonads. In practice, not 
all the time the environmental factors are favour for 
artificial spawning, therefore hormonal treatment 
such as GnRHa have been used and showed as 



2765 
Adv. Environ. Biol., 5(9): 2761-2768, 2011 
 
effective methods to provoke the fish for releasing 
high quality and quantity eggs and milt as well. 
 During the present study, a commercial GnRHa 
preparation containing the dopamine antagonist 
domperidone was employed. Since in articles no 
GnRHa alone as treatment was evaluated, it was 
difficult to comment upon the influence of 
domperidone or metoclopramide in Salmo trutta 
caspius. However, Linard et al. (1995) linked 
dopaminergic inhibition of GtH secretion in female 
rainbow trout (Oncorhynchus mykiss) with 
vitellogenesis rather than the maturational phase. The 
impacts on ovulation reported for PIM in other 
species of salmonids was not significant. In coho 
salmon dopamine has a minor role in the regulation 
of ovulation (Van Der Kraak et al., 1986). Based on 
several study it is evident that dopamine antagonists 
have a significant impact on influencing the process 
of final oocyte maturation and ovulation through an 
indirect pathway, i.e., pituitary LH secretion by 
GnRHa (Yaron et al., 2003).   
 The present study demonstrated that spermiation 
success in Caspian brown trout can be obtained by 
the administration of three different GnRH 
analogues, mammalian (D-Ala6,Pro9-Net mGnRHa), 
(D-Trp6-mGnRH) and salmon (D-Arg6,Pro9-Net 
sGnRHa, trade mark Ovaprim) combined with two 
different dopamine antagonists. Additionally, in case 
of (D-Ala6, Pro9-Net mGnRHa) stimulation, a 
significant increase of total milt production (semen 
volume) and spermatocrit value in contrast with two 
other treated groups in Caspian brown trout were 
observed. Similar observations in some other teleost 
species, European smelt, Osmerus eperlanus 
(Hajirezaee et al., 2011). 
 Present study, mainly focused on a practical 
evaluation of three different GnRH analogues in 
combination with domperidone or metoclopramide 
for spermiation stimulation and advancement in 
Caspian brown trout. Further experiments are 
necessary to compare the efficacy of GnRH 
analogues and dopamine inhibitors for spermiation 
stimulation in Caspian brown trout. It was observed 
decrease in sperm concentrations in all hormonal 
treated groups but spermatocrit percentages in 
mammalian (D-Ala6, Pro9-Net mGnRHa) stimulated 
group were normal as control. 
 The lack of effect of GnRHa injection on milt 
production prior to spawning could be due to several 
factors, including failure of GnRHa to elicit adequate 
GtH secretion and/or lack of substrate for 17,20bP 
production (King and Young, 2001). GtH-I and GtH-
II are produced by different gonadotropin cell-types 
(Naito et al., 1993). During vitellogenesis and 
spermatogenesis, large numbers of GtH-I cells were 
observed relative to low numbers of GtH-II cells and 
blood GtH-I levels increased and peaked prior to 
spawning while  GtH-II levels remained around or 
below assay detection limits. In contrast, the numbers 
of GtH-II cells exceeded the number of GtH-I cells 

during spawning, a time when circulating GtH-I 
declined and GtH-II displayed a rapid increase (Naito 
et al., 1993). GtH-I and GtH-II are equipotent in 
stimulating 11-ketotestosterone (11KT) and 17,20bP 
production during spermatogenesis although 11KT 
production exceeded 17,20bP production (Planas et 
al., 1991). 
 However, GtH-II was more potent than GtH-I in 
stimulating 17,20bP synthesis. Thus, early GnRHa 
treatment may have had a relatively greater impact on 
GtH-I cell activity and GtH-I production while the 
effectiveness of GnRHa injection at the height of the 
spawning season is consistent with increased impact 
on GtH-II production and 17,20bP synthesis at that 
stage of the reproductive cycle.  
 It is known that the treatment of fish with 
GnRHa by injection typically results in a short-term 
increase in milt volume, and changes in plasma 
steroids (Zohar and Mylonas, 2001), therefore it is 
possible that in Caspian brown trout, increases in milt 
volume were partially caused by milt hydration, 
indicating that seminal plasma volume was being 
increased at a faster rate than spermatozoa 
production. Actually increase in milt fluidity 
phenomenon occur after hormonal stimulation. 
Detailed mechanisms involved in the hydration of 
milt in the reproductive tract in response to hormonal 
treatment is still unknown (Ciereszko, 2008). 
Enhanced secretion and reduced resorption of water 
are considered as possible causes of milt hydration 
(Vermeirssen et al., 2004). Recent data obtained by 
Milla et al. (2008) suggest that milt fluidity is 
controlled by linked action of 17 alpha, 20 beta-
dihydroxy-4-pregnen-3-one and 11-
deoxycorticosterone.  
 In teleost fish, sperm motility is so far 
considered the best biomarker of milt quality 
(Lahnsteiner et al.,1998). This indicates that good 
quality milt can be produced by obtain from all three 
administration were used in present study. Milt with 
an increased percentage of motile spermatozoa would 
have a better chance to successfully fertilize larger 
numbers of eggs. 
 Studies in procedures of artificial reproduction 
should be especially focused on disappearing species 
or locally threatened fish such as a Caspian brown 
trout to achieve the reinforcement of some 
populations in the natural environments. The results 
of our study suggest that the administration of 
GnRHa is an effective method for promoting 
spermiation for synchronization gamete and 
cryopreservation purpose.  
 The lack of effect of GnRHa injection on milt 
production prior to spawning could be due to several 
factors, including failure of GnRHa to elicit adequate 
GtH secretion and/or lack of substrate for 17,20bP 
production (King and Young, 2001). We did not 
observed this problems in treating by different 
hormones illustrated the good physiological state of 
Salmo trutta Caspius catched from the river at 
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spawning season. 
 Considerable research has focused on 
determining the structure of GnRHs and their role in 
regulating teleost gametogenesis (Chen and Fernald, 
2008). Analogues of mammalian and salmon forms, 
such as those used in the present study, have most 
often been employed, though few studies have 
compared the efficacy of different analogues. In 
comparisons using the most widely used mammalian 
(D-Ala6, Pro9, Ethylamide-mammalian) and salmon 
(D-Arg6, Pro9, NEthylamide-salmon) analogues, no 
differences in efficacy were found in landlocked 
salmon (Salmo salar, Crim et al., 1988a) but the 
salmon analogue was shown to be more potent in 
causing gonadotropin release in other species such as 
the rainbow trout (Oncorhyncus mykiss, Crim et al., 
1988b). 
 Characteristics of stripped Caspian brown trout 
spermatozoa showed that semen obtained from males 
stimulated by all GnRH-treated groups had no 
significant difference in sperm motility in contrast 
with control group and these results consistent with 
previous studies that demonstrated hormonal 
administration could not be effect on sperm motility 
of treated brooders. For instance, GnRHa 
administered in sustained release implants had no 
influence on sperm motility in winter flounder 
(Pleuronectes americanus; Shangguan and Crim, 
1999), but was effective in yellow tail flounder 
(Pleuronectes ferrugineus; Clearwater and Crim, 
1998). In Atlantic halibut (Hippoglossus 
hippoglossus) administered 5 or 25 µg kg-BW 
GnRHa implants, sperm motility was increased at the 
end of the spawning season only with the higher dose 
(Vermeirssen et al., 2004). The spending time of 
sperm motility mainly depends on the species, it is 
also dependent on the dosage and methods of 
applying hormones in different fish species. 
 The increase of milt volume by GnRHa has been 
studies on salmonids and other finfishses ( King and 
Young, 2001; Hajirezaee et al., 2011). Increased milt 
volume induced by GnRHa, sometimes resulted from 
increased milt fluidity. In many studies, however, the 
increase of milt volume induced by GnRHa was not 
only caused by an increase in milt fluidity, but also in 
sperm production ( Clearwater and Crim, 1998; 
Hajirezaee et al., 2011). 
 Clearwater and Crim (1998) observed a decrease 
in spermatocrit from yellowtail flounder after GnRHa 
treatment, but explained it as the result of a seasonal 
decrease in sperm concentration rather than a GnRHa 
effect. On the contrary, a significant decrease of 
spermatocrit in response to GnRHa treatment has 
been reported in plaice and Atlantic halibut 
(Vermeirssen et al., 2000). Supporting the latter 
findings, the results from the present study also 
demonstrate that GnRHa treatment decreases sperm 
concentration and spermatocrit. In previous studies 
(Lim et al., 2002) and the present investigation, 
increases in milt volume were generally associated 

with decreases in spermatorcit and sperm 
concentration, suggesting that the main mechanism 
of increase in milt volume was milt hydration. A 
significant decrease of spermatorcit with GnRHa 
treatment has also been reported in winter flounder 
(Shangguan and Crim, 1999) and starry flounder 
(Lim et al., 2002). It is unclear whether the difference 
results from the mode of GnRHa treatment, spawning 
season, stripping frequency or species-specific 
characteristics. 
 No negative effects of GnRHa treatment on 
fertilization and hatching rate, and subsequent growth 
of the larva were found in this study. In flatfish 
species, GnRHa treatment did not cause a negative 
effect on the fertilizing ability of sperm (Clearwater 
and Crim, 1998). These data, including the present 
findings, indicate that GnRHa treatment during the 
natural spawning season has no negative effect on 
sperm quality and subsequent larval growth in fish. 
During the present study, treatment with GnRHa plus 
DA tended to elicit only modest increases in milt 
production by male Caspian brown trout.  
 To measure the sperm quality by using indirect 
method through scoring fertilization success, there 
was not statistical difference between different 
treatment and control (ANOVA, P>0.05). Actually, 
the fertility of gamete depend on several factors 
mainly; the ratio of eggs and sperm, the type of 
media for fertilization, temperature, pH, impurity and 
contamination of sperm, percentage of broken or 
intact eggs etc. These factors all may have influence 
the fertilisation rate as well as eyeing rate and 
hatching rate, therefore using fertilising capacity, 
may not be reliable for sperm quality testing, 
however in present study no differences were 
observed in different treatment hormones. 
 
Conclusion: 
 
 Because of wide fluctuations in milt production 
between males, milt from several males should be 
collected in order to provide sufficient volume for 
fertilizing eggs for one female. Ovaprim treatments 
were effective in advancing the onset of spermiation 
and synchronizing the gametes of the treated Caspian 
brown trout and can promote spermiation without 
affecting fertilization, hatching and eyeing. These 
analogues were useful for synchronizing gamete 
production for controlled breeding purposes and 
should prove beneficial in selecting parentage in 
breeding programs and condensing the larviculture 
period.  
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