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Abstract. The aim of this study is to produce an embryos from a sheep ova collected from ovaries at the slaughterhouse using two different culture media. About 305 ovaries were collected from 153 ewes at the slaughterhouse of Riyadh City. More than 1000 ova obtained from them, they were classified according to their morphological appearance into four groups. Only the ova with intact granulosa cells or filled cytoplasm (570 ova) were IVM in TCM-199 supplemented with FCS 10%, PMSG, LH and estrogen hormone After 29 hr., they were IVF with fresh diluted semen collected from a matured ram, in TALP medium. Only 57 (9.47%) of fertilized ova were cultured into two different culture media (TCM-199 from Sigma chemical company, and simple modified culture medium MCM prepared at our lab). In the TCM-199, 22 ova (81.48%) cleaved into a two cell stage, 18 of them (66,66%) became as a four-cell stage embryo, 13 of them (48.14%) developed to an eight-cell stage, only 6 embryos (22.22%) became as a sixteen cell stage, and only 4 of them reached the 32-cell stage and more ( morula stage). In the MCM, from the 27 fertilized ova 17 (62.96%) were cleaved to a two cell stage, 11 (40.47%) of them became as 4-cell stage embryo, only 7 (25.92%) cleaved to 8-cell stage, 4(14.81%) of them developed to 16- cell stage, and only 2 (7,4%) reached the 32-cell and more (the morula stage) . In conclusion, this study indicated that the complex culture medium is better twice as the simple culture medium, and the development of sheep embryo did require some vitamin, and amino acids for their early development in vitro.
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Introduction

The ability to produce of sheep embryos in the laboratory permits breeding plans and production practices. The in vitro production of embryos is a multi-step process: oocyte maturation, oocyte fertilization and embryo culture. The in vitro maturation, fertilization and culturing (IVM/ IVF/ IVC) have enormous potential for the generation of a large number of domestic animal embryos for research and the application of technologies such as transgenic animal production and embryo cloning [1]. Ova from slaughterhouse 

have provided an important source of embryos for a variety of research purposes. The first lamb produced by IVF and IVC of IVM ova was in 1991 [1,2]. Major advance has been made in the IVM, IVF and IVC of adult and prepubertal oocytes [3]. The IVM is most commonly performed in tissue culture medium 199 (TCM199) containing Earle's salts [4,5]. The supplementation with combination of granulosa cells, gonadotrophins oestradiol and serum is normal, but none of these is an absolute requirement [6].The addition of growth factors, epidermal growth factor (EGF) and insulin like growth factor I (IGF-I), have also shown to stimulate oocyte maturation [7,8]. The IVF requires conditions that support both motility, capacitation of spermatozoa,and maintain the viability of the oocytes to be fertilized. Tyroide's albumin lactate pyruvate medium (TALP) (was developed for mouse and hamster by [9,10] was used for IVF of cow, usually supplemented with several capacitation and motility-stimulating agents such as heparin, epinephrine, hypotaurine and penicillamine [11]. Little work has been conducted with the capacitation agents such as heparin or other glycosaminoglycans for ovine IVF, the addition of sheep serum to fertilization medium appears to be important although the mechanisms for it action has not elucidated [1,2,12]. The IVC also tend to have a critical important to develop and produce the embryo, and the culture media should contain all the requirements for embryo development. There are essentially two culture systems: the co-culture (or medium conditioned on cells) and defined (or semi-defined), the major difference between them that the concentration of each major component of the defined medium is known (unless the serum is used) [6]. However, unlike the cow, most sheep breeds are seasonal and little work has been conducted on the production of ovine embryos from ovaries collected at abattoirs during seasonal anestrus [1].

The aim of this study is to detect the ability of producing an embryos from an oocytes collected from sheep ovaries at the slaughterhouse of Riyadh city, by the IVM, IVF and IVC  the ova in two culture media, commercially ready made complex tissue culture media (TCM-199), and simply modified culture media (MCM) were prepared at our lab.

Materials and Methods

Ova collections and in vitro maturation (IVM) 

The ovaries from the sheep (mainly from Namy and Najdy ewes, with regardless of their age) were collected from Al Azizyh slaughterhouse at Riyadh city, according to the methods used by [13,14] with slight modification, that we put them into a filtered warm phosphate buffer solution . The collected ovaries were transported immediately (within 1-2 hr.) to the laboratory in warmed (37CО) Phosphate buffer solution (PBS) supplemented with antibodies (50 ug/l. Penicillin G and 50 mg/l. strptomycine SO4). Oocytes were obtained by aspiration of follicles from the ovary using a 20 gauge needle fitted with 2.5 ml syringe.  Only the covered oocytes with one layer or more granulosa cells or the filled cytoplasm oocytes were used for the in vitro maturation IVM . The ova were in vitro matured in TCM-199 supplemented with: {fetal calf serum (10% FCS), Pregnant Mare Serum Gonadotrphin hormone PMSG (10 ug/ml, lutinzing hormone LH(10 ug. /ml .), estradiol 10ug./ ml., antibiotic (Penicillin 50ug. /ml and streptomycin 50 ug/ml), and HEPES.240 mg/ml}. Ova were incubated in 0.5ml medium drops covered with mineral oil and kept at the incubator (38.5o C, 5% CO2 in air) for 24hr.   

The In vitro Fertilization (IVF)

Fresh semen was collected for the IVF, via electroejaculator, from  a Namy breed ram with proven fertility and prepared according to [15] method, diluted 0.5ml in 5ml Tyrode-albumin lactate Pyrophate TALP, centrifuge and washed two times and kept for 1hr.at the incubator 39oC in TALP medium for capacitation. After 24-29hr.of the IVM, the oocytes were partially denuded of granulosa cells by transferring them to TCM-199 with 300 I.U. /ml hyaluronidase for 3-5 min.. Then they transferred to 0.5 ml (TALP) medium. The capacitated sperms were added to oocytes with 1x106 sperm/ml and 5 oocytes per 0.5 ml drop and kept at the incubator for IVF. (38.5oC, 5% CO2 in air) for 20 hr.

- In vitro culture (IVC) of the embryos

        The fertilized oocytes were to be cultured into two types of culture media: 

1-Tissues culture medium 199 commercially, complex media from Sigma, Chemicals company. St. Louis MO, USA), supplemented with HEPES and 10% fetal calf  serum. 2- Modified culture media [17] (simple culture media modified from  [16,17] Table (1). Then kept in the incubator for (38.5oC, 5%CO2) to compare the embryonic development every day for five days. Data were recorded and analyzed by  Instat-3 statistical program( simple t-test , Chi square and ANOVA). 

Results and Discussion

Collected oocytes
From 155 ewes 305 ovaries were collected and around 1000 oocytes were aspirated from these ovaries. The oocytes were classified according to their morphological appearance into four graded groups according to [18]: 1-Excellent oocytes: with more than one of  granulosa cell layers around  (90 oocytes , ~9% of collected oocytes). 2- Good oocytes: an oocytes with a very good cytoplasm appearance with very few intact granulosa cells(480 oocytes ~48%). 3- Poor oocytes: an oocytes with shrink cytoplasm and good zona pellucida membrane (370 oocytes~37%). 4- Bad oocytes: with fragmented cytoplasm and damaged zona pellucida membrane (60 oocytes,~6%). According to the regulation that prevent the slaughtering the ewes , so only the low fertile females is allowed to be slaughtered. 

In vitro matured and fertilized (IVM, IVF) oocytes

 
The first and second group of the collected oocytes were used for the IVM and IVF. Out of the 570 oocytes (~57% of the collected oocytes) only 54 ova were fertilized (~9% of the IVM oocytes). The fertilized ova were confirmed by presence of the second 

Table 1. The chemical content of the tissues culture media (TCM-199 and modified culture media (MCM) 

Component G/L
TCM 199 M2154 *
Modified culture media

Inorganic salts



Calcium chloride. 2H2O
0.265
-

Ferric nitrate. 9H2O
0.00072
0.14

Magnesium sulfate (anhydrous) (Mg SO2)
0.09767
0.35

Potassium chloride (KCl)
0.4
-

Sodium acetate (anhydrous)
0.05
-

Sodium bicarbonate (Na2 HCO3)
2.2
1.9

Sodium chloride
6.8
5.97

Sodium phosphate monobasic (anhydrous) 
0.122
                -

Potassium phosphate
-
0.16

Glucose
-
1.0

Na  pyruvate
-
0.03

Ca Lactate H2O
-
0.45

Penicillin G
-
0.075

Streptomycin SO4
-
0.05

EDTA 
-
0.0029

HEPES (free acid)
-
4.96

AMINO ACIDS



DL-Alanine
0.05
-

L-Arginine. HCl
0.07
-

DL-Aspartic acid
0.06
-

L-Cysteine. HCl. H20
0.00011
-

L-Gystine. 2HCL
0.026
-

DL-Glutamic acid
0.1336
-

Glycine
0.05
-

L-Histidine. HCl. H2O
0.02188
-

Hydroxy-L-Proline
0.01
-

DL-Isoleucine
0.04
-

DL-Leucine
0.12
-

L-Lysine.HCl
0.07
-

DL-Methionine
0.03
-

DL-Phenylanlanine
0.05
-

L-Proline
0.04
-

DL-Serine
0.05
-

DL-Threonine
0.06
-

DL-Tryptophan
0.02
-

L-Tyrosine 2Na. 2H2O
0.05766
-

DL-Valine
0.05
-

VITAMINS

-

Ascorbic Acid. Na
0.0000566
-

D.Biotin
0.00001
-

Calciferol
0.0001
-

Choline chloride
0.0005
-

Folic acid
0.00001
-

Menadione (sodium bisulfite)
0.000016
-

Myo. Lnositol
0.00005
-

Niacinamide
0.000025
-

Nicotinic acid
0.000025
-

P.Amino benzoic acid
0.00005
-

D.Pantothenic acid (hemicalcium)
0.00001
-

Pyridoxal. HCl
0.00025
-

Pyridoxine. HCl
0.00025
-

Retinol acetate
0.00014
-

Riboflavin
0.00001
-

DL-a-Tocopherol phosphate. Na
0.00001
-

Thiamine. HCl
0.00001
-

* TCM 199 ready made culture medium from Sigma Chemical Co., USA.

polar body (Fig.1, A). This study indicated that oocytes surrounded with good intact granuloza cells were highly fertilized and this agree with Cheng [19] who suggested that the granulosa cell during IVM affects cleavage ability.  This supports the suggestion that the granulosa cells may play a regulatory or a supportive role during the maturation of oocytes even in the in vitro situation Also he reported that fewer oocytes from abattoir-derived ovaries collected at random were fertilized following IVM,IVF than oocytes from ewes receiving low dosages of FSH prior to slaughter. This agree with our result at this study that the low fertilization rate, could be, to the low fertility of the slaughtered  females due to regulation. And the developed oocytes mainly came from the oocytes with good intact granulosa cells (~9%) which they might came form good cycling fertile females .
In vitro culture embryos (IVC)

The fertilized ova (57 zygote) were divided into two equal groups were cultured into the two cultured media: the TCM-199,and MCM Table 1. 

Table 2. The number and proportion of the in vitro matured and fertilized of the sheep oocytes that cultured in TCM-199 or modified culture media (MCM) obtained from ovaries at ter slaughterhouse


The development stage of the embryos (No. & %)

Culture media
Fertilized oocytes
2- cell stage
4- cell stage
8-cell stage
16-cell stage
32-cell stage

TCM-199*
27 /285

(9.47%)
22/27 (81.48%)
18/27

(66.6%)
13/27

(48.14%)
6/27

(22.2%)
4/27

(14.81%)

MCM*
27/285

(9.47%)
17/27

(62.96%)
11/27

40.74%)
7/27

(25.92%)
4/27

(14.81%)
2/27

(7.4%)

*No significant differences in the development of the embryos between the two culture media.

The result in Table 2 show that out of the 27 zygote cultured in TCM-199, about (81.48%) of them cleaved to a two cell stage (22 ova) after 24 hr. In the next day 18 developed to a four cell stage embryo (66.66%). Around day three, 13 of them became as an eight cell embryo (48.14%).On day four, six embryo reached the 16 cell stage (22.22%).Only four embryo (14.8%) reached the morula stage (32 cell and more) at day five. In contrast with the MCM ,the embryonic development was reduced to  around ~50%. As shown in Fig. 1, out of the 27 zygote 17 divided into a two cell stage (62.96%), 17 of them reached to a four cell stage embryo (40.74%) in the second day. Only 7 became as eight cell embryo (25.92%). Four embryo (14.81%) reached the16 cell stage, but only two of them became as a morula stage (32 cell and more) at day five of culturing (7.4%). The statistical analysis (Chi-square) show no significant differences in the development of the embryo between the two culture media.  

Although the complex culture media TCM-199 showed better development than the simple culture media MCM in our study, previous attempts to culture sheep embryo to the balstocyst stage following IVF have been unsuccessful despite the use of an oviductal epithelial cell co-culture system [20]. This system has been reported to support development of approximately 40% of zygotes to the blastocyst stage following 6 day of  culture [21]. In this study an alternative culture system used comprised of a simple  balanced salt solution MCM and complex culture medium (TCM -199) supplemented

with fetal calf serum allowed almost twice as the first one (7,4%; 14,81% respectively). Ledda [22] reported that during the preliminary cleavages, the ovine embryos developed  better in the CZB medium than the TCM-199, but the latter was more efficient in  promoting the hatching process of the blastocysts. Although it is perceived that the in vitro production procedures are inefficient [23], traditional superovulatory regimes and artificial-insemination techniques are in reality, nearly a poor and the production procedures may be as efficient, if not more so, compared with more traditional techniques of embryo production [6]. The overall of this study showed that we can produce the sheep embryo from the ovaries of the slaughtered ewes and IVM, IVF of the oocytes then IVC them into complex culture media TCM-199 containing some vitamins and amino acids, was better than the MCM for the in vitro development.
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إنضاج وإخصاب بويضات الأغنام خارجيا وتنميتها في بيئتين مختلفتين
عبد الهادي أحمد العوف وأحمد راشد الحميدي*
قسم علم الحيوان، كلية العلوم، جامعة الملك سعود

ص.ب. (2455) الرياض 11451 المملكة العربية السعودية

(قدم للنشر في1/2/ 1423هـ؛ وقبل للنشر في 11/7/1423هـ)

ملخص البحث. لقد تمت دراسة  مدى إمكانية إنتاج أجنة الأغنام من بويضات جمعت من مبايض  في المسلخ و أنضجت  وأخصبت صناعيا خارج الرحم (في الطبق) و تنميتها في بيئتين مختلفتين. مع 305 مبيض من 153 نعجة و التي ذبحت في مسلخ الأهالي بمدينة الرياض. ثم جمع منها ما يقارب من الألف بويضة وصنفت إلى أربع مجموعات حسب شكلها الخارجي. استخدمت البويضات الجيدة منها  كانت محاطة بخلايا حويصلية (حبيبيية) أو ذات سيتوبلازم سليم التركيب. أجريت عملية الإنضاج الخارجي لـ570 بويضة في بيئة التجارية  وذلك بعد إضافة مصل العجل 10%  وهرمون  مصل دم الفرس الحامل وهرمون التبويض، وهرمون الأستروجين. بعد 29 ساعة تمت عملية الإخصاب الصناعي الخارجي (في الطبق) للبويضات المنضجة وذلك بواسطة سائل منوى جمع من كبش نعيمي في بيئة إخصاب خاصة. أخصبت 54 بويضة (وبنسبة إخصاب بلغت 9.47%) ثم نميت في بيئتين إحداهما معقدة التركيب (البيئة التجارية جاهزة الصنع من شركة سيجما) الأخري معدلة ومبسطة التركيب الكيميائي (ضرت في المعمل). أوضحت نتائج الدراسة أنه نمت في البيئة الأولى 22 بويضة إلى جنين في طور الخليتين (81.48%)، وتطور منها 18 جنيان إلى طور الأربعة خلايا (66.66%)، ونمي منها 13 جنينا إلى طور الثمانية خلايا (48.14%)، وتحول منها 6 أجنة الى طور الستة عشر خلية (22.22%)،ووصل منها 4 أجنة إلى طور 32 خلية فأكثر (طور التوتية) في المقابل نمت في البيئة المحضرة في المعمل 17 بويضة من أصل 27 بويضة مخصبة نمت إلى جنين في طور الخليتين (62.96%)، ونمى منها 11 جنينا إلى طور الأربعة خلايا (40,47%) ، وتحول منها 7 أجنة إلى طور الثمانية خلايا (25,92%) ، وتطور منها 4 أجنة إلى طور الستة عشر خلية (14,81%)، ووصل منها جنينان إلى طور 32 خلية فأكثر (طور التوتية). على الرغم من أنه عدم وجود فروق معنوية بين البيئتين في مراحل نمو الأجنة إالا أن نتائج هذه الدراسة  تؤيد بأن جنين الأغنام يحتاج إلى مكونات كيميائية (كالفيتامينات والأحماض الأمينية) أثناء مراحل نموه المبكرة خارجيا (في الطبق) والتي كانت متوفرة في البيئة المعقدة وجاهزة التركيب ولم تكن متوفرة في البيئة مبسطة التركيب والمحضرة في المعمل.كما أن الدراسة أوضحت بأنة يمكن الإستفادة من مبايض الأغنام التي تذبح في المسالخ لإنتاج الأجنة  منها ،ولغرض الدراسات الجنينيه والخلوية  والجزيئيه المختلفة.

الكلمات المفتاحية: إنضاج وإخصاب وتنمية بويضات الأغنام خارجيا، أجنة الأغنام، البيئة المعدلة، البيئة المعقدة.
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Fig. 1. Different development stages of sheep embryo in vitro: A) Fertilized ova with two polar bodies as shown by arrow. B) Two cell stage.


C) Four cell stage. D) Eight cell stage. F) 32 cell stage (morula). (X80).
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