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ABSTRACT
The present study was conducted to evaluate the effect of carp pituitary extract (CPE) alone, and Cystorelin (GnRh),Receptal (Buserelin acetate) with or without dopamine receptor antagonist (Dompridone or Metoclopramide) for induction of spawning in silver carp (Hypothalamichthys molitrix). The experiment was conducted in the Fish Hatchery, Central Laboratory for Aquaculture Research (CLAR), Abbassa, Sharkia, Egypt in May 2013. Thirty five silver carp were divided into 7 groups. Spawning rate, latency time, mass of eggs, egg weight index percentage (EWIP). Ovulation rate, cost of injection, return and economic efficiency were recorded. Results showed successful induction of spawning in silver carp with variable ovulation rate. Ovulation rate was significantly high (100%) in groups 4,5,6,7 which injected Cystorelin or Receptal combined with dopamine antagonists. Also, ovulation rate in group (1) receiving CPE (100%).  While ovulation rate was 0% and 40% in groups (2, 3) respectively which injected Receptal alone or that treated with receptal 0.4 ml/Kg b.w. in double injections combined with dopamine antagonists (Metoclopramide). Moreover, the results showed that not only carp pituitary extract but also Receptal and Cystorelin with Dompridone or Metoclopramide were effective in induction of spawning in silver carp. The price of Cystorelin is much more economic than Receptal (Buserelin acetate). The present study suggests that Cystorelin with dopamine antagonist complex might be considered best substitute for pituitary extract during induced breeding.
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1-INTRODUCTION
Modern aquaculture aims to provide a low cost, high quality products according to market demand. Supplying an ondemand consumer products require a reliable and constant production system, which begins with constant supply of eggs and larvae. It is necessary to control ovulation and spawning time to enhance reproduction performance Dorafshan et al (2003)
For many years, fish farmers have been using hormone preparations for the artificial propagation of many cultured fish. In practice, acetone-dried pituitary has been the most commonly used agent to induce ovulation [Sharma and Singh 2002 and Akar 2006]. A recent development in the technology of induced spawning is the stimulation of endogenous gonadotropin (Gth) release from the pituitary of the treated fish using a synthetic analogue of gonadotropin releasing hormone (GnRHa) [Szaboet al. 2002; Brzuska 2003]. Because certain analogues are inexpensive and effective, this method is gaining acceptance throughout the world. GnRHa treatments have been found to induce and synchronize ovulation in several commercially important fresh water and marine species (Zohar and Mylonas2001;Szabo, 2003).

To facilitate the GtH releasing activity of GnRHa, especially in cyprinids, it is necessary to combine it with a dopamine receptor antagonist such as domperidone, pimozide or metoclopramide (Peter et al., 1988). Induction of spawning in fish using a superactive GnRH analogue together with one of these dopamine antagonists is known as the Linpe method (Peter et al., 1988) which is now used in many parts of the world. The success of using GnRHa alone or in combination with dopamine antagonist in spawning induction of various fish has been reviewed by Zohar, 1989; Peter et al., 1988; Yaron, 1995; Zohar and Mylonas, 2001 and Szabet al., 2002. The induction of spawning incultured cyprinids in Iran including common carphas been reported using Receptal (GnRHa) combined with metoclopramide [Ghezel (1993)].
Silver carp matures within three years and spawns preferably during mid-May to June (Naeemet al., 2005). It is fresh water, omnivorous fish (Williamson and Garvey, 2005). Induced breeding of captive fish may be approached in two ways, hormonal and environmental (Marte, 1989). Artificial reproduction has been one of the bottlenecks because it has not been possible to reproduce wild cyprinids in hatchery conditions without hormonal stimulation (Krejszeffet al., 2008; Kucharczyket al., 2008; Targońskaet al., 2008; Żarskiet al., 2009). For this reason, many hormonal treatments such as carp pituitary homogenate (CPE), human chorionic gonadotropin (hCG) or different luteinizing Kabarelin) have been used for stimulation of gamete maturation in commercial cyprinid culture (Kucharczyket al., 2005, 2008; Brzuska, 2005, 2006; Krejszeffet al., 2008, 2009).
In Egypt the governmental hatcheries are the main source of carp larvae. However the production of these hatcheries become inefficient for meeting the increased demand of silver carp larvae needed for cage and pond culture in the last years. 

         The aim of this study was to determine the efficacy of the receptal and Cystorelin (GnRh) with or without dopamine antagonists (Metoclopramide or Dompridone) in spawning induction in comparison with using carp pituitary extract.
2-MATERIAL AND METHODS
2.1.Experimental location
         The present study was conducted in the Fish Hatchery, Central Laboratory for Aquaculture Research, Abbassa, Sharkia, Egypt in May 2013.

2.2. Experimental design:

Thirty five apparently healthy silver carp were divided into 7 randomly groups as shown in table (2). The fish were selected from over-wintered carp maintained in 6.5 faddan (4200m) earthen ponds that has 1.5 meter depth, with stocking density of 200 fish / faddan. In late days of March, the spawners were caught, selected, sexed and transferred to a quarter faddan pond with 1 meter depth. At the spawning season, female carp which showed spawning signs were randomly divided and distributed in tanks of 3.5 cubic meter volume filled with water supplied with aerator. Each tank contained five spawners, after acclimatization of fish for 24 hrs.The water quality was measured (Dewis and Freiles 1970) daily (Table1). 
The fish were subjected to the treatments as in (Table 2).  In general, injection was intra-peritoneal and the second dose injected after 8 hours from the first dose. After 6 hr. from 2nd injection, the bottom of each tank was examined every 30 min for the presence of released eggs (initial egg release) which indicates that ovulation has occurred. Each, emitting some eggs, was anesthetized, blotted, and the eggs then stripped by abdominal pressure. Fertilization were carried out according to Rothbard(1981), fertilized eggs were separately incubated in zogar glass jars. Supplied with continuous water at temperature of 23-25 °C.  

Table (1) showing water parameters during experiment.

	Item
	
	Item

	Oxygen (mg\L)
	8.0
	Nitrate(mg\L)      0.14

	PH
	8.5
	Ammonia(mg\L)  0.01

	Temperature(c)           
	23-25
	Salinity(mg\L)   0.46

	Nitrite)mg\L)            
	0.01
	Transparency          15


2-3.Preparation of the pituitary gland extracts CPE

The CPE used in this study was prepared from the pituitary glands of adult carps (1.5-3kg) collected in the spawning season before the beginning of the experiment. Pituitaries were conserved in acetone and were dried then stored at 4°C. Dry pituitary glands were weighed then grinded in a mortar into powder form. To each g powdered pituitary 10 ml of normal saline (0.7 %) was added. The suspension was centrifuged at 3000 r.p.m then the supernatant was used for fish injection.

2.4. Hormone and drugs preparation:
1-Cystorelin each 1 ml contains 50 ug synthetic Gonadorelin (GnRh) diacetate tetrahydrate .manifactured by CEVA SANTLE ANIMAL -FARANCE
2-Receptal (Buserelin acetate)each 1 ml contains 4 ug Buserelin. Product of Intervet International B.V. manufactured in the European Union (EU)). 
3-Metoclopramide: each 1 ml contains 5mg Metoclopramide, SEDICO Company.
4- Domperidone (DOM): each 1 ml contains 1mg Domperidone, GlaxoSmithkline Company (GSK).
2.5.Assessment of results:
1- Ovulation rate = number of ovulated females / number of injected females x 100

2- Egg weight index percentage (EWIP) = (weight of stripped egg (g) / body weight of females before stripping (g)) x 100

Ovulation rate and (EWIP) were estimated according to Szaboet al. (2002)
In all fertilized eggs treatments, the percentage of fertilization was estimated after 6 hrs.from incubation according to Gheyas, et al. (2001)as follows:

3- Fertilization rate = (Number of fertilized eggs / Total number of eggs) x 100

4-Hatching rate = (Number of hatched eggs (larvae) /Total number of eggs) x 100

after 24hrs in silver carp incubation period hatching percentage was estimated.

5-Economic   efficiency   was   estimated according to (Kazlowski 1994) as follows:
   - Cost = injection cost/ kg x weight of fish
   - Return = Fry production – injection cost.

 - Economic efficiency = (Money return/ Injection cost) x 100
-Fry production = Weight of eggs x percentage of fertilization x 450.000/1000 x 100.

6-Statistical analysis were carried out using statistical analysis systems (SAS 2004).

3-RESULTS AND DISCUSSION:
Results indicated successful induction of spawning of silver carp using different spawning agents; carp pituitary extract (CPE)alone, and Receptal (Buserelin) or cystorelin (Gnrh) with dopamine antagonist. These results are in agreements with the results obtained by several studies [Akar. 2006; El-Hawarryet al 2012; Naeem et al 2005; Williamson and Garvey (2005) and Makeyevaet al., 1996] in silver carp [Krejszeffet al., 2008] in chub (Leuciscus cephalus L.) [Brzuska, 2006, Kucharczyket al., 2008 and Vazirzadehet al. 2011] in common carp [Krejszeffet al., 2009] in ide and [Basavarajaet al., 2007] in Indian carp. The necessity of using inducing agents such as C.P.E., and GnRHfor induction of spawning has been demonstrated in common and Chinese carps (Weil et al., 1986; Peter et al., 1988) as well as Indian major carps (Chaudhuri, 1976).

             Spawning rate are summarized in (Table 3). No ovulation was observed in group (2) receiving Recpetal alone (0.4 ml/Kg b.w) double dose. Two out of five (2/5) fish ovulated in group (3) receiving Recpetal (0.4 ml/Kg b.w) +MET (5mg\kg b.w) double dose (40%). These results are nearly in agreement with the results obtained by Dorafshan et al (2003) in common carp but differ with the results obtained by (EL-Hawarry et al., 2012) in silver carp.This difference may due to change in water parameters as temperature.
Fish injected with receptal ( 2 mg/kg) combined with 20 mg/kg MET or 5mg\kg DOM as initial dose plus  another final dose with receptal ( 8 mg/kg) combined with 10 mg/kg MET or 2.5mg\kg DOM spawned successfully (groups 6,7).   While lower doses of MET or receptal only led to low ovulation rates 0%, 40% in groups 2, 3 respectively (Table 3). This 0% ovulation in group (2) may be due to the strong dopamine inhibitory tone on pituitary GtH secretion in silver carp. It has been reported that combination of GnRHa with a dopamine receptor antagonist such as domperidone or metechlopramide is necessary for spawning induction in cyprinid fish such as common carp (Ghezel, 1993), loach Paramisgurnus dabryanus (Lin et al., 1988) and nase, Chondrostoma nasus (Szaboet al., 2002).

On the other hand, the addition of dopamine antagonists successfully increased spawning rate on GnRH+MET, GnRH +DOM and Buserelin +MET treated brood fish groups. Aizen et al. (2005) reported that, the addition of some additives to hCG or CPE as a dopamine antagonist causes the stimulator was more potent in inducing ovulation compared to GnRH alone and this attributed to Dopaminergic inhibition is a major barrier along the reproductive axis that arrests spontaneous spawning.

The latency period is relatively higher in groups (4 and 6) receiving (receptal or GnRH)+domperidone compared to groups (1, 3, 5 and 7) Receiving C.P.E. or (receptal or GnRH) +metoclopramide treated fish, although there are no significant differences. Our results supported to and supported by [Zohar, Y. and C. C. Mylonas. 2001] who stated that Probably CPEacts on the gonads while GnRH acts at a higher level of the reproductive axis. Another reason could be saline as a receptal or GnRH +domperidone solvent cause lesser releasing of this compound in the blood circulation as compared to(receptal or GnRH) +metoclopramide or C.P.E. saline solution, which cause higher levels of  latency period in GnRHa+ domperidone treated fish.

The latency time in groups (1, 3, 5and 7) was 9 hours, wherever in groups (4 and 6) was 10 hours. There were long argument around the  latency time obtained by other several studies [Akar. 2006; El-Hawarry et al 2012; Naeem et al 2005; Williamson and Garvey (2005) and Makeyevaet al., 1996] in silver carp, Basavaraja et al., 2007 in Indian carp and [Kłodzińska and Kozłowski 1991;Brzuska, 2006 and Vazirzadehet al., 2011] in common carp]. This difference may due to change in hormone used or difference  in water parameters as temperature. Also species of fish, time of injection and injection regime for each special treatments.
           Mass of eggs (gm.) in all groups were in the range of 120±45.2 -310±62.1. Group 1 (CPE) recorded the highest rate among groups while group 7(REC+MET) recorded the lowest rate among groups and showed significantly difference among  the group (P≤0.05). Fish weight before injection (gm.) was in the range of 1500±132.2 -2330±165.6 and group 7 show high significantly difference among groups (P≤01). While weight after injection (gm.) was in the range of 1380±154.6 - 2020±156.2 and group 7 show significantly difference among groups (P≤0.05).
Mass of eggs as percentage of female body weight (EWIP)% was in the range of6.9±3.2 -15.0±6.7. This variation may due to differences infish weight or type of drug used. Also the fish was used for the first time in ovulation. These result were in agreement with findings Brzuska (1999) in grass carp and silver carp, Brzuska and Adamek (1999) in European catfish, Brzuka and grzywanczewski (1999) in common carp.
Fertilization rate was in the range of 70±4.2 - 75±9.3 (Table 3) and group 7(REC+MET) was highest rate among groups 75±9.3 in among groups (P≤0.05).This was a significant difference in fertilization success among groups. The hatching rate % was in the range 70±4.8 - 70±9.5 and did not show significantly difference among groups.The type of hormone, administration protocols may be vary depending on the reproductive biology of each cultured fish species and through understanding the endocrine control of gametogenesis, final maturation and spawning is essential for appropriate management of the species Mylonas et al(2009) and Mylonas and Zohar(2001).
CONCLUSION
The results of this experiment demonstrated that Cystorelin with dopamine antagonist complex (Metoclopramide or Dompridone) might be considered best substitute for pituitary extract during induced breeding.However it is necessary to conduct more research on other warmwater cultured fishes to find out the best injection regime for eachspecial treatments and comparing it with traditionalmethods.
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Table (2) Showing drug and hormonal doses used in different groups:
	Dose 2 after eight hours
	Dose 1
	Drug
	no
	GP.

	0.3mg\kg CPE
	0.3mg\kg CPE
	CPE 
	5
	1

	4 ug\kg REC
	4 ug\kg REC
	REC

	5
	2

	4 ug\kg REC+
5mg\kg MET
	4 ug\kg REC+
5mg\kg MET
	REC +MET
	5
	3

	18 ug\kg GnRh+

2.5 mg\kg DOM
	2 ug\kg GnRh+

5mg\kgDOM
	GnRh +DOM


	5
	4

	18 ug\kg GnRh +

10 mg\kg MET
	2 ug\kg GnRh +

20 mg\kg MET
	GnRh +MET 
	5
	5

	8 ug\kg REC+

2.5 mg\kg DOM
	2 ug\kg REC+

5 mg\kg DOM
	REC +DOM


	5
	6

	8 ug\kg REC+

10 mg\kg MET
	2 ug\kg REC+

20 mg\kg MET
	REC +MET 
	5
	7


CPE= carp pituitary extract            REC = Receptal (Buserelin acetate)      MET=Metoclopramide                   DOM   = Dompridone        GnRh = Cystorelin
Table 3. Showing statistical characteristics of the investigated trait in different groups.
	Investigation


	Group(1)
CPE
	Group (2)
REC
	Group (3)
REC +MET
	Group (4)
GnRh +DOM   
	Group(5)
GnRh+ MET
	Group(6)
REC + DOM   
	Group(7)
REC +MET

	Spawning rate(%)
	5\5(100)
	0\5(0 )
	2\5(40 )
	5/5( 100)
	5\5(100)
	5\5(100  )
	5\5(100 )

	Latency period
	9 hr.
	---
	9hr.
	10hr
	9hr
	10hr
	9 hr.

	Body Weight before injection (gm)
	2330±

165.6a
	2100±

194.6a
	2150±

174.2a
	1800±

264.8a
	2000±

194.6ab
	2000±

233.1a
	1500±

132.2c

	Weight after ovulation(gm)
	2020±

156.2a
	2150±

200.6a
	2000±

154.3a
	1600±

234.1 b
	1850±

188.1 ab
	1700±

255.2 b
	1380±

154.6 c

	Mass of eggs(gm)
	310±62.1a
	0.0c
	150±43.2b
	200±71.9a
	150±65.2b
	300±72.1a
	120±45.2b

	EWIP (%)
	13.3±6.3a
	0.0c
	6.9±3.2b
	11.1±5.7a
	7.5±4.6b
	15.0±6.7a
	8.0±4.8b

	Fertilization rate (%)
	75±4.3a
	0.0c
	70±4.2b
	75±6.4a
	75±5.0a
	70±6.2b
	75±9.3a

	Hatching rate (%)
	70±6.6a
	0.0b
	70±9.5a
	70±4.8a
	70±6.4a
	70±9.5a
	70±5.7a

	Cost (LE)\ kg
	28a
	17b
	17.5b
	4c
	4c
	17b
	17b

	Return (LE)
	1248a
	0.0c
	546b
	804ab
	600b
	1128a
	480b

	Economic efficiency
	4457.2b
	0.0c
	3120b
	20100a
	15000a
	6635.3ab
	2823.5b


   Means with the same letter in the same row were not significantly different (P < 0.05)
Mass of eggs as percentage of female body weight (EWIP) %       MET=Metoclopramide                   DOM   = Dompridone        GnRh = Cystorelin       CPE= carp pituitary extract 
التفريخ الصناعي للمبروك الفضى باستخدام مستخلص الغده النخاميه على حده أوهرمون رسبتال او سيستوريلين مع او بدون مثبطات الدوبامين

اشرف محمد عبد اللطيف1 ، عادل محمد عبد الحميد عكر  2
1-قسم امراض الاسماك ورعايتها .  كليه الطب البيطري  . جامعه  بنها

2- المعمل المركزي لبحوث الثروه السمكيه بالعباسه- محافظه الشرقيه

استهدفت هذه الدراسه تقييم الحقن بمستخلص الغده النخاميه على حده أوهرمون رسبتال او سيستوريلينGnRH مع مثبطات الدوبامين مثل دومبريدون -ميتوكلوبراميد او بدونها لاحداث التفريخ الصناعي للمبروك الفضى .واستخدم لهذا البحث  والذي تم في المعمل المركزي لبحوث الثروه السمكيه بالعباسه- محافظه الشرقيه 35 سمكه قسمت الى 7 محموعات .وتم تسجيل الزمن بين الحقنه الثانيه والتبويض وكميه البيض ودليل المناسل ونسبه الاخصاب ونسبه الفقس والعائد والكفاءه الاقتصاديه.

وأظهرت النتائج ما يلى:
-نجاح التبويض في سمكه المبروك الفضي بمعدل يتراوح بين 100% في المجموعات(1,4,5,6,7 ) و40% في المجموعه (3) بينما المجموعه (2)التى عولجت بجرعتين من هرمون رسبتال فقط بمقدار 0.4ملي جرام لكل كجم للمره اظهرت عدم التبويض .
- استخدام هرمون رسبتال مع مثبطات الدوبامين مثل ميتوكلوبراميد اكثر كفاءه لاحداث التفريخ الصناعي بالمقارنه باستخدام هرمون رسبتال فقط. 

- اظهرت النتائج انه ليس فقط مستخلص الغده النخاميه فقط ولكن ايضا عقار رسبتال او سيستوريلينGnRH مع مثبطات الدوبامين مثل دومبريدون -ميتوكلوبراميد ذات تأثيرفعال لاحداث التفريخ الصناعي في سمكه المبروك الفضي.

- سعر سيستوريلين يعتبر اقتصادى بالمقارنه  بسعر هرمون رسبتال وايضا مستخلص الغده النخاميه

- تقترح الدراسه  اعتبار عقار سيستوريلين(GnRh) مع مثبطات الدوبامين مثل دومبريدون او ميتوكلوبراميد بديل لمستخلص الغده النخاميه لاحداث التفريخ الصناعي في سمكه المبروك الفضي.
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