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ABSTRACT 

The main objective of this study was assessment of hormonal treatments effects on 

sperm quality improvement in Barbus sharpeyi. Results showed differences in effects of 

treatments with LHRHa2, LHRHa2 combined with a dopamine antagonist (MET), and 

CPE (Carp Pituitary Extract) on parameters of sperm volume, motility, spermatocrit, 

biochemical indices of seminal plasma and sperm efficiency on artificial propagation, 

incubation survival, and deformities. Biochemical analysis of seminal plasma showed that 

the majority of parameters were affected by different hormonal treatments. In 

conclusion, the highest sperm quality of Benni fish could be achieved by application of 

LHRHA2 (10 µg kg-1+MET), LHRHA2 (5 µg kg-1+MET) and LHRHA2 (5 µg kg-1) at 8, 

12, and 16 hours PHS, respectively.  
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INTRODUCTION 

Barbus sharpeyi is one of the most 

important and economically valuable fish in 

Tigris and Euphrates wetlands (Alavi et al., 

2010; Kahkesh et al., 2010). During the past 

10 years, natural reserves of B. sharpeyi 

declined sharply and the best way to obtaining 

fingerlings for reconstructing natural stocks is 

successful artificial reproduction through 

injection of carp pituitary extract (Al Mukhtar 

et al., 2009). Despite propagation of B. 

sharpeyi in Iran, the fertilization rate and 

efficiency of reproduction have been reported 

unsatisfactory (Pyka et al., 2001). In the 

artificial rearing condition, few species are 

able to reach the final stages of maturation and 

reproduction, but in the other species, mature 

oocytes and sperm can only be obtained by 

hormone injection and quality of gamete 

would be different based on stimulation 

methods (Mabudi et al., 2011). 

Development of different carp species 

reproduction in the world, lead to more use of 

the carp pituitary gland. On the other hand, we 

should ensure that sufficient amount of GTH 

are available for successful induction of sexual 

maturation in the pituitary gland. This 

restriction has caused expansion and invention 

of various forms of LHRH hormone and its 

analogues (Arabaci et al., 2001). 

Since the availability of sperm with high 

quality is essential for achieving high 

fertilization rate and larval quality (Verma et 

al., 2009; Bozkurt et al., 2011), the present 

study can be worthwhile for completing basic 

information of gamete biology and increasing 

reproduction efficiency in B. sharpeyi. 

Different types of hormones such as GnRH 

and its analogues, Ovaprim 

(sGnRHa+Domperidone), Ovaplant 
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(sGnRHa), CPE (carp pituitary extract), and 

HCG were used as effective tools for induction 

of fish spermiation and ovulation (Cejko et al., 

2011). But, in teleosts, GnRH (LHRH) has an 

important role in reproduction, regulation, and 

release of pituitary hormones (Li et al., 2002). 

Also, GTH and GnRH are keys to regulation 

of fish reproduction (Albert, 2008). Earlier 

reports on hormonal treatment of B. sharpeyi 

revealed that application of Ovaprim 

(sGnRHa+Domperidone) had advantage in 

fertilization rate in comparison to CPE 

(Hashim et al., 2006). Several studies indicate 

sperm volume, percentage of motile 

spermatozoa (Cejko et al., 2011), sperm 

density (Cejko et al., 2010), osmotic pressure 

of seminal plasma, velocity, motility, and 

fertilization capacity of spermatozoa are 

influenced by application of different 

hormonal treatments (Lin et al., 1996) and 

stimulation methods (Mylonas et al., 2010; 

Hajirezaee et al., 2010). Caille et al. (2006) 

found the strongest stimulation of spermiation 

of Tinca tinca with LHRHa in dosage of 20 

and 40 µg kg
-1
. Also, Cejko et al. (2012) 

reported that sperm quality parameters of 

Barbus barbus declined with expanding time 

of hormonal treatment.  

The main purposes of this study were to 

evaluate effects of LHRHA2 with and without 

Anti-Dopamine metoclopramide in 

comparison to CPE on fertilization parameters, 

sperm quality indices, and composition of 

seminal plasma in B. sharpeyi at 8, 12, and 16 

hours following hormonal stimulation.  

MATERIALS AND METHODS 

This experiment was carried out at the 

Center of Endemic Fish Propagation, 

Khuzestan province, south of Iran, from 

beginning of March 2010 till the end of 

reproduction season of Barbus sharpeyi in 

May. Seventy-two males of B. sharpeyi (2
+
 

years old, total average length and weight 

41.56±1.43 cm and 797.86±55.60 g, 

respectively) were used as sperm donors. 

The broodstocks were caught from earth 

ponds using pond trap and held in raceway 

at 23
o
C. 

Hormonal Treatments 

Maturities of the males were checked by 

abdominal massaging and only males 

without sperm were selected. After that the 

males were weighed, tagged, and divided 

into 24 experimental groups (n= 3). 

LHRHA2 (Vehicle of 100 µg, made in 

China) was diluted in physiological solution 

(0.9% of NaCl) according to Table 1. Total 

volume of injection in each treatment was 1 

ml kg
-1

 body weight and in each treatment 

three fish were injected. 

Also, 15 females with 

average length and weight of 43.60±5.30 cm 

and 1117.70±372.77 g, respectively, 

received 4 mg kg
-1

 CPE homogenized in 

physiological solution. Injections of females 

were performed in 2 stages. In the first and 

second stage, 10 and 90% of the total CPE 

was injected, respectively. Ovulation 

occurred 12 hours after the second injection. 

Finally, all fish were anaesthetized and 

sperm samples were collected individually.  

Assessment of Sperm Motility 

Duration of sperm motility in each 

individual broodstock sperm samples was 

measured according to the method described 

by Alavi et al. (2009). Sperm motility was 

evaluated visually for total duration of 

motility (in seconds) after activation and 

was measured immediately after initiation of 

sperm activation until 95% of spermatozoa 

were immotile (Alavi et al., 2004). To 

induce the initiation of sperm motility, a 49 

µl drop of the medium was placed on a glass 

slide and then a drop of 1 µl fresh sperm was 

diluted using a micro-sampler. All 

experiments were performed in triplicate at 

room temperature (17–20
o
C), using light 

microscopy (10X). To avoid subjective bias, 

all measurements were carried out by the 

same experimenter. 
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Table 1.  Summary of different hormonal treatments in male broodstocks of Barbus sharpeyi. 

Group number Treatment 
Time after injection 

(Hours) 

A 

LHRHA2 (2.5  µg kg-1) 

8 

LHRHA2 (5  µg kg-1) 

LHRHA2 (10  µg kg-1) 

LHRHA2 (2.5  µg kg-1)+ Metoclopramide (2.5  mg kg-1) 

LHRHA2 (5  µg kg-1)+ Metoclopramide (2.5  mg kg-1) 

LHRHA2 (10  µg kg-1)+ Metoclopramide (2.5  mg kg-1) 

Positive Control: Carp Pituitary Extract (2  mg kg-1) 

Negative Control: physiological solution  (0.9% of NaCl) 

B 

LHRHA2 (2.5  µg kg-1) 

12 

LHRHA2 (5  µg kg-1) 

LHRHA2 (10  µg kg-1) 

LHRHA2 (2.5  µg kg-1)+ Metoclopramide (2.5  mg kg-1) 

LHRHA2 (5  µg kg-1)+ Metoclopramide (2.5  mg kg-1) 

LHRHA2 (10  µg kg-1)+ Metoclopramide (2.5  mg kg-1) 

Positive Control: Carp Pituitary Extract (2  mg kg-1) 

Negative Control: physiological solution  (0.9% of NaCl) 

C 

LHRHA2 (2.5  µg kg-1) 

16 

LHRHA2 (5  µg kg-1) 

LHRHA2 (10  µg kg-1) 

LHRHA2 (2.5  µg kg-1)+ Metoclopramide (2.5  mg kg-1) 

LHRHA2 (5  µg kg-1)+ Metoclopramide (2.5  mg kg-1) 

LHRHA2 (10  µg kg-1)+ Metoclopramide (2.5  mg kg-1) 

Positive Control: Carp Pituitary Extract (2  mg kg-1) 

Negative Control: physiological solution  (0.9% of NaCl) 

 

 
Spermatocrit and Sperm Volume 

Micro-haematocrit capillary tubes (75 mm 

length, 1.1-1.2 mm inner diameter) were 

filled with individual sperm samples and one 

end of each tube was sealed with clay for 

microhaematocrit centrifuge (Behdad 

HAEMATOKRIT) and the tubes were 

centrifuged for 5 min at 10,000 g and 

spermatocrit were calculated (Agarwal and 

Raghuvanshi, 2009). Total volume of sperm 

value was measured during the collection of 

sperm in triplicate (Cejko et al., 2011). 

Biochemical Composition of Seminal 

Plasma 

Assessment of Organic and Inorganic 

Composition of Seminal Plasma 

Individual sperm samples were 

centrifuged (Spectrafuge 16 M Labnet) at 

3,000 rpm for 3 min, followed by a 10-

minute centrifuge at 10,000 rpm and the 

supernatant was isolated and stored frozen 

at -20
o
C for analysis (Alavi et al., 2010). 

Levels of Ca
2+

 and biochemical parameters 

of seminal plasma (glucose, triglyceride, 

and alkaline phosphatase) were assessed 

by using an autoanalyzer (standard 

analysis kits from Parsazmoon, Tehran, 

Iran) (Golpour and Imanpoor, 2010). 

Amounts of Na
+
 and K

+
 in seminal plasma 

were measured using the flame 

photometric method (NAK SEACK, 

ITALY) (Bozkurt et al., 2011; Alavi et al., 

2010).  

Seminal Plasma Osmolality 

The osmolality of samples were measured 

by using an osmometer (Gonotec-Osmomat 

030, Momatso, Japan) and distilled water 

was used as the control solution (Wilson-

leedy et al., 2009). 
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Fertilization Protocols 

The total obtained ova were mixed together 

and were used for all treatments. In each of 3 

replicates, 10 ml pooled fish oocytes (from 15 

female oocytes pools) were added and 

fertilized by mixing with 10 micro liters of 

fresh sperm (from individually collected 

sperm) and 1 ml hatchery water. Adhesiveness 

of the eggs was removed with continuous 

stirring for half an hour in the hatchery tap 

water, then, the eggs were rinsed twice with a 

5% solution of tannic acid for 20 seconds for 

final elimination of stickiness (Horváth, et al., 

2007).  

Incubation Survival, Hatching, and 

Deformity 

Twelve hours following fertilization, the 

embryonic development stage of eggs was 

calculated. For this purpose, about 500 eggs in 

each replication were taken out of the incubator 

with siphoning. Then, eggs with a nervous belt 

were calculated as a fertilized egg (Linhart et al., 

2008). 

After hatching, the numbers of obtained larvae 

in each treatment were counted for calculation of 

hatching (Ottesen and Babiak, 2007) and 

deformity rate (Krejai and Palikova, 2006). 

Statistical Analysis 

Normality of variance was tested by the 

Kolmogorov–Smirnov and all data were 

reported as Mean±Standard Deviation (SD). 

Two-way ANOVA was employed for 

analysis of data. Means were separated by 

Duncan's New Multiple Range Test, and 

considered significant at P< 0.05. Statistical 

analysis was conducted using SPSS software 

version 16.0. 

RESULTS 

Results from Two-way ANOVA showed 

that interactions of PHS time and hormonal 

treatments were significant (P< 0.05) and as 

follows: 

Sperm Motility 

Application of LHRHA2+MET 10 µg kg
-1
 

had the highest duration of sperm motility in 

comparison to the other treatments at 8 hours 

PHS (P< 0.05, Figure 2-a).  

The highest and lowest duration of sperm 

motility were achieved by application of 

LHRHA2 in dosages of 10 and 2.5 µg kg
-1
 at 

12 hours PHS, respectively (P< 0.05, Figure 2-

a). 

Injection of 5 µg kg
-1
 LHRHA2 had the 

highest duration of sperm motility at 16 hours 

PHS, whereas application of CPE showed the 

lowest rate (47.66±2.90 second) among 

treatments at the same time (P< 0.05, Figure 2-

a). 

Spermatocrit and Sperm Volume 

All males in the negative control groups that 

were injected by physiological solution (0.9% of 

NaCl) in different PHS times had no spermiation 

at all. However, the highest spermatocrit and 

sperm volume were achieved by injection of 

CPE and LHRHA2+MET (10 µg kg
-1

) at 8 hours 

PHS, respectively (P< 0.05, Figures 2-b and -c).  

The highest spermatocrit value was measured 

by application of LHRHA2+MET (10 µg kg
-1

), 

at 12 hours PHS, whereas the highest sperm 

volume was obtained by injection of LHRHA2 

(10 µg kg
-1

) and LHRHA2+MET (5 µg kg
-1

) at 

the same time (P> 0.05, Figures 2-b and -c).  

The highest spermatocrit and sperm volume 

were achieved by injection of LHRHA2 (10 µg 

kg
-1

) and LHRHA2+MET (2.5 µg kg
-1

) at 16 

hours PHS, respectively (P< 0.05, Figures 2-b 

and -c). 

Composition of Seminal Plasma 

Results of hormonal treatments at different 

time PHS on organic (Na
+
, K

+
, Ca

+2
) and 

inorganic (glucose, triglyceride and alkaline  
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Figure 1. Results of incubation survival (a); hatching rate (b); and deformity percentage (c) in Barbus 

sharpeyi. Values are means of three replicates per treatment. Bars with different letters are significantly 

different (P< 0.05). Hormonal treatments included: (1) Carp pituitary extract (2 mg kg
-1

); (2) LHRHA2 

(2.5 µg kg
-1

); (3) LHRHA2 (5 µg kg
-1

); (4) LHRHA2 (10 µg kg
-1

); (5) LHRHA2+MET (2.5 µg kg
-1

); (6) 

LHRHA2+MET (5 µg kg
-1

), (7) LHRHA2+MET (10 µg kg
-1

). 
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phosphatase) composition of seminal plasma 

are shown in Tables 3, 4. 

Seminal Plasma Osmolality 

Results of hormonal treatments at different 

times PHS on osmolality of seminal plasma 

is shown in Tables 2, 3, and 4. The highest 

osmotic pressure value in seminal plasma 

was recorded by injection of 

LHRHA2+MET (10 µg kg
-1

), but the lowest 

value was achieved by application of 

LHRHA2 (2.5 µg kg
-1

) (P< 0.05, Table 2). 

Treatments injected by LHRHA2+MET (5 

µg kg
-1

) had the highest osmotic pressure of 

seminal plasma in comparison to other 

groups at 12 hours PHS (P< 0.05, Table 3).  

The highest and lowest osmotic pressure 

of seminal plasma were measured after 

treatment by LHRHA2 (10 µg kg
-1

) and 

CPE, respectively (P< 0.05, Table 4). 

Incubation Survival, Hatching, and 

Deformity Rate 

Results showed that the highest incubation 

survival rate at 8, 12, and 16 hours PHS 

were achieved by injection of 

LHRHA2+MET (10 µg kg
-1

) and LHRHA2 

(10 and 5 µg kg
-1

), respectively (P< 0.05, 

Figure 1-a). 

Also, the highest hatching rate was 

achieved by injection of LHRHA2+MET 

(10 µg kg
-1

) at 8 hours PHS and statistically 

significant differences were found among 

the tested groups (P< 0.05, Figure 1-b).  

Our results indicated that the highest 

hatching rate was recorded by injection of 

LHRHA2 (5 µg kg
-1

) at 16 hours PHS (P< 

0.05, Figure 1-b), while injection of CPE, 

LHRHA2+MET (5 µg kg
-1

), and LHRHA2 

(2.5 and 5 µg kg
-1

) had the lowest result at 

the same PHS time, respectively (P< 0.05, 

Figure 1-b). 

The highest percentages of deformity rate 

belonged to CPE, LHRHA2+MET (10 µg 

kg
-1

) and CPE, at 8, 12, and 16 hours PHS, 

respectively (P< 0.05, Figure 1-c).  

DISCUSSION 

In this study, sperm volume, spermatocrit, 

and duration of spermatozoa motility in B. 

sharpeyi were affected by hormonal 

treatments, in accordance with the results of 

Cejko et al. (2011).  

As in the other cyprinid fish, Na
+
 and K

+
 

are the major ionic content of seminal 

plasma in B. sharpeyi and their levels are 

high enough to suppress the spermatozoa 

motility through the high level of osmotic 

pressure, in agreement with the results of 

Alavi et al. (2010) in B. sharpeyi.  

For fishes injected by CPE, result of 

osmotic pressure value in the present study 

was similar to that reported by Alavi et al. 

(2010) on B. sharpeyi, but the higher value 

was recorded by application of LHRHA2 in 

comparison to CPE. The highest dose of 

LHRHA2 in combination with 

metoclopramide caused the highest osmotic 

pressure value which was correlated with 

Na
+
 level in seminal plasma. Microscopic 

observations showed that head of some 

sperm cells were swollen after treatment of 

B. sharpeyi with higher dosage of LHRHA2. 

Probably, increasing of LHRHA2 dosage 

lead to bursting of some sperm cells, and 

consequently, their internal ionic was 

diffused to the seminal plasma. So this could 

lead to increasing of osmotic pressure of 

seminal plasma. 

Morisawa (1985) reported that, in teleost 

fish, sodium and potassium levels of seminal 

plasma were 75-175 and 32-86 mM L
-1

, 

respectively. In the present study, the 

highest ( 2.08±99  mM L
-1

) and lowest 

(65.33±7.31 mM L
-1

) Na
+
 values were 

obtained by application of LHRHA2 (10 µg 

kg
-1

) and CPE at 16 and 8 hours PHS, 

respectively, which was lower than perch 

(124 mM L
-1

, Lahnsteiner et al., 1995) and 

catfish (164 mM L
-1

, Tan-Fermin et al., 

1999) and higher than trout (46.21 mM L
-1

, 

Bozkurt et al., 2011).  

However, the K
+
 contents (ranged from 

5.42±26.73  to 33.76±0.99 mM L
-1

) in B. 

sharpeyi seminal plasma were similar to the  
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results reported by Alavi et al. (2010), 

which were higher than that in perch (10 

mM L
-1

, Lahnsteiner et al., 1995), catfish 

(18 mM L
-1

, Tan-Fermin et al., 1999), and 

lower than that in trout (46 mM L
-1

, Bozkurt 

et al., 2011) and common carp (70 mM L
-1

, 

Morisawa et al., 1983). 

The ratio of Na
+
/K

+
 in seminal plasma is 

used as a tool for estimating the viability of 

spermatozoa (Hwang and Idler, 1969, 

Aramli et al., 2013). As we showed, the 

higher Na
+
/K

+
 ratio were achieved by 

injection of LHRHA2+MET (10 and 5 µg 

kg
-1

) and LHRHA2+MET (5 µg kg
-1

) at 8, 

12, and 16 hours PHS, respectively.  

The importance of glucose in seminal 

plasma is unclear but it has been correlated 

to the high energy requirement of the testes 

during spermatogenesis or to lipid synthesis 

of spermatozoa, also it is responsible for 

protection membrane of spermatozoa 

(Bozkurt et al., 2006, Kalbassi et al. 2013). 

The triglyceride level of seminal plasma 

determines energy of spermatozoa for 

motility activation, and its low level would 

cause inadequate supply of energy, 

decreased duration of spermatozoa motility, 

and lower ability of fertilization (Bozkurt et 

al., 2009). However, findings from the 

present study revealed that the highest 

incubation survival and hatching rate had no 

correlation with the highest levels of glucose 

and triglyceride.  
Activity of the alkaline phosphates over 

10u/l seems to indicate feces contamination 

and, for this reason, alkaline phosphates 

activity can be used as an indicator of sperm 

purity (Ciereszko and Dabrowski, 1994; 

Lahnsteiner et al., 1996, Aramli et al., 2013). 

High levels of alkaline phosphates by injection 

of 10 µg LHRHA2+MET at 8 hours PHS, can 

be correlated to high contamination of sperm 

with feces or urine 

Results of the present study showed that 

use of the higher doses of LHRHA2 could 

lead to the highest fertilization and hatching 

(Figures 1-a, -b, and -c) at earlier time 

following hormonal stimulation (8 hours). In 

this regards, use of metoclopramide 

improved the outputs of fertilization and
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Figure 2. Results of motility (a); Sperm volume (b); and Spermatocrit (c) in Barbus sharpeyi. Values 

are means of three replicates per treatment. Bars with different letters are significantly different 

(P<0.05). Hormonal treatments as in Figure 1. 

 

Hormonal Treatments 

Hormonal Treatments 

Hormonal Treatments 

 
 

 
(a) 

(b) 

(c) 

 

 

 

  
 

S
p

er
m

at
o

cr
it

 (
%

) 
S

p
er

m
 v

o
lu

m
e 

(m
l)

 
M

o
ti

li
ty

 (
se

co
n

d
) 

hatching rate (Figures 1-a and -b). Perhaps, 

combination of the higher dosage of 

LHRHA2 with metoclopramide induced 

more regular hormonal cycles of B. sharpeyi 

in earlier time following hormonal 

stimulation. It seems that longer times post 

hormonal treatments lead to aging of 

spermatozoa and decrease of sperm quality. 
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Our study indicated that using lower 

dosages of LHRHA2 can lead to higher 

incubation survival rate and lower deformity 

rate in comparison to higher hormonal 

treatments with expanding of time PHS (16 

hours). Probably, production of self 

antidopamine by male of B. sharpeyi was 

related to decrease of deformity and increase 

in incubation survival rate.  

Larval deformity can be induced by 

several parameters such as hormonal 

treatments (Bonnet et al., 2007), direct 

impact of contamination (Von 

Westernhagen et al., 1988), parental factors 

and condition of artificial spawning 

(Jezierska, et al., 2000), and environmental 

factors (Mis et al., 1995). In our study, 

injection of high dosages of LHRHA2 

increased larval deformity (Figure 1-c). 

Also, the highest number of deformed larva 

belonged to the fish treated by CPE at 8 

and16 hours PHS (Figure 1-c). Perhaps, 

injecting male of B. sharpeyi with higher 

dosage of LHRHA2 caused anomalies in 

some spermatozoa cells, which could 

increase larval deformity. Also, probably, 

CPE did not have sufficient amount of GTH 

and, afterward, process of spermatogenesis 

was not completed. 

As a final conclusion, the present study 

was an attempt to provide preliminary data 

on the effects of LHRHA2 and its 

combination with metoclopramide on 

Barbus sharpeyi propagation. Our results 

showed strong stimulation effect on 

spermiation after 8, 12, and 16 hours PHS 

by LHRHA2 injection. Also, the highest 

incubation survival and hatching rate were 

achieved in comparison to the control males 

that were induced by CPE.  

The shorter time needed to obtain the 

highest levels of sperm volume at higher 

dosages of LHRHA2 with combination of 

metoclopramide and sperm volume and 

spermatocrit values were reduced with the 

expanding of time after treatments. Maybe 

uses of metoclopramide accelerate process 

of spermatogenesis processes and afterward, 

stimulate secretion of high amount of sperm 

volume in comparison to groups that have 

not metoclopramide. Perhaps, longer times 

post hormonal stimulation lead to reuptake 

of seminal plasma and then decline the 

amount of sperm volume via decrease of 

spermatogenesis processes.  

It seems more time is needed after 

hormone injection for stronger stimulation 

of B. sharpeyi males with lower dosages of 

LHRHA2 without metoclopramide. Perhaps, 

longer times post hormonal treatment 

compensate absence of metoclopramide. 

Also, use of metoclopramide was not 

essential for stimulation of spermiation of B. 

sharpeyi, by injection of LHRHA2 at the 

higher times PHS (16 hours), but injection 

of LHRHA2 alone (without 

metoclopramide) can lead to spermiation 

and males of B. sharpeyi can produce the 

required anti-dopamine. It can be due to 

modulation of spermatogenesis processes 

and production of self antidopamine by male 

of B. sharpeyi with longer times following 

hormonal treatments. 
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با بكارگيري  (Barbus sharpeyi)بهبود فاكتورهاي كيفي اسپرم ماهي بني

LHRHA2 و متوكلوپراميد  

  م. ر. كلباسي، ر. لرستاني و ج. غ. مرمضي

  چكيده

در اين تحقيق، تاثير تيمارهاي هورموني بر كيفيت اسپرم در ماهي بني بررسي شد. نتايج بدست آمده 

ك، اسپرماتوكريت، پارامترهاي بيوشيميايي پلاسماي مني و تفاوت در پارامترهاي حجم اسپرم، تحر

كارايي اسپرم در تكثير مصنوعي (بازماندگي انكوباسيون و بدشكلي) با تيمارهاي متفاوت هورموني 

LHRHA2 ،LHRHA2  در تركيب با آنتي دوپامين (متوكلوپراميد) و عصاره غده هيپوفيز را نشان

كوباسيون و دوره تحرك اسپرماتوزوآ با بكارگيري بالاترين ميزان بازماندگي انداد. 

ميكروگرم به ازاء كيلوگرم وزن بدن + متوكلوپراميد) و  10(دوز  LHRHA2هورمون

و  12، 8ميكروگرم به ازاء كيلوگرم وزن بدن) به ترتيب در  5و  10(دوزهاي  LHRHA2هورمون

 12و  8به ترتيب در فاصله زماني بالاترين حجم اسپرم ساعت پس از هورمونوتراپي، بدست آمد.  16

ميكروگرم به ازاء كيلوگرم وزن بدن +  10(دوز  LHRHA2ساعت پس از هورمونوتراپي با هورمون

ميكروگرم به ازاء كيلوگرم وزن بدن) بدست آمد، در  10(دوز  LHRHA2متوكلوپراميد) و هورمون

وگرم وزن بدن + ميكروگرم به ازاء كيل 5/2(دوز  LHRHA2حاليكه بكارگيري هورمون

ساعت پس از القاء هورمون داشت. بالاترين درصد  16متوكلوپراميد) بالاترين ميزان حجم اسپرم را در 

ساعت پس از القاء هورموني، با تزريق عصاره غده هيپوفيز،  16و  12، 8اسپرماتوكريت به ترتيب در 
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كلوپراميد) و ميكروگرم به ازاء كيلوگرم وزن بدن + متو 10(دوز  LHRHA2هورمون

ميكروگرم به ازاء كيلوگرم وزن بدن) ارزيابي شد. آناليز بيوشيميايي  10(دوز  LHRHA2هورمون

پلاسماي مني نشان داد كه اكثر پارامترهاي مورد مطالعه تحت تاثير تيمارهاي متفاوت هورموني قرار 

سپرم در ماهي بني را مي توان گرفتند. بعنوان جمعبندي نهايي مي توان عنوان نمود كه بالاترين كيفيت ا

 10(دوز  LHRHA2ساعت پس از القاء هورموني، با بكارگيري هورمون 16و  12، 8به ترتيب در 

ميكروگرم به ازاء كيلوگرم  5(دوز  LHRHA2ميكروگرم به ازاء كيلوگرم وزن بدن + متوكلوپراميد)، 

  يلوگرم وزن بدن) استحصال نمود.ميكروگرم به ازاء ك 5(دوز  LHRHA2وزن بدن + متوكلوپراميد) و
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