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Abstract 

 

 Egyptian Rahmani ewes (n=24) were used to investigate the effect of body 

condition score (BCS) of ewes at mating on their ovarian follicular development. 

Ewes were classified into three groups (8 for each) according to their BCS to <2,  2 - 

<3 and ≥3. Estrus was synchronized using two vulval sub-mucosal doses of 

Estrumate (PGF2α, each of 0.25 ml, 65 µg Cloprostenol) at 11- day interval. B-mode 

linear array ultrasound scanner was used endorectally to monitor follicular growth 

on both ovaries at the first five days of the second injection of Estrumate. Follicles 

were classified according to their diameters into three classes, small (≤ 0.3 cm), 

medium (>0.3, to <0.5 cm) and large ( ≥0.5 cm). One way ANOVA was done (SAS, 

2004) and Duncan’s Multiple Range test was used to differentiate between significant 

means. 

 In the left ovary, BCS significantly (P<0.05) affected the number of both small 

and dominant follicles. While in the right one, BCS significantly (P<0.05) affected 

the number of both large and dominant follicles. The total small, large and dominant 

follicles were significantly affected by BCS of Rahmani ewes. While no significant 

differences were recorded for the effect of BCS of ewes on both medium and total 

follicles. Therefore, it is recommended to control body conditions around the score of 

3 to get higher ovulation rate and to increase the opportunity of enhancing twining 

rate of Rahmani ewes.   
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INTRODUCTION 

 

 The female energetic investment in reproduction is considerable and the 

consequences of a mistake are serious and life threatening to both the mother and 

offspring (Rex et al., 2006). Therefore, understanding the pattern of ovarian follicular 

development is seen as an important step leading to maximize fertility in sheep (Ali 

et al., 2006). 

 The use of ultrasonography as a noninvasive and repetitive method of monitoring 

development of follicles in sheep (Lussier et al., 1994; Carlos et al., 1997; Bartlewski 

et al., 1999; Ali et al., 2006; and Vinoles et al., 2010) has enabled a more 

comprehensive understanding of follicular dynamics.  

 Folliculogenesis in sheep occurs from puberty throughout adult life; during these 

years, only a few follicles from a pool of several million will grow to an ovulatory 

size, and fewer still will ovulate (Carlos et al., 1997). The process of folliculogenesis 
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is thought to take around 6 months, with most of this time being devoted to the 

growth of primary follicles to a diameter of 2.5 mm. The growth of follicles from 2.5 

to 5 mm occurs in just a few days, and this is the critical step in the selection of a 

follicle to a "dominant" or estrogenic stage, depending on the hormonal environment. 

During the ovulatory cycle in sheep, follicles having 2-3 mm diameters appear and 

reach to the maximum 4-12 mm (Bartlewski et al., 1999; and Vinoles et al., 2002). 

 In the cyclic animals, a follicular wave terminates when the dominant follicle 

either regresses or ovulates, leading to the start of a new wave of follicular growth 

(Lussier et al., 1994). Therefore, ovulation rate and the subsequent twining rate of a 

flock mainly depend on number of large follicles those will become dominant. 

 However, there is a lack of information about the relationship between body 

condition score of subtropics Rahmani ewes and the different types of the first 

ovulatory wave follicles on their ovaries, that is the main objective of this study.    

 

MATERIAL AND METHODS 

 

 The present study was carried out at the experimental farm of the Animal 

Production Department, Faculty of Agriculture, Cairo University, Giza, Egypt at May 

2007. 

 

Animals and management 

 Egyptian Rahmani ewes (n=24) were used to investigate the effect of body 

condition score (BCS) of ewes at mating on their ovarian follicular development. 

Ewes were classified into three groups (8 per each) according to their BCS to < 2,  2 - 

< 3 or ≥ 3.  

 Ewes were kept in semi-shaded pens and were exposed to natural day light and 

temperature. Water was available ad. libitium. Egyptian clover (Trifolium 

alexandrinum), clover hay, concentrate mixture (13% crude protein and 0.65 kg total 

digestible nutrients) and wheat straw were used for ration formulation according 

NRC (1986). 

  

Estrus synchronization 

 Estrus was synchronized using two vulval sub-mucosal doses of Estrumate 

(PGF2α, each of 0.25 ml, 65 µg Cloprostenol, product of Coopers Co., England) at 

11- day interval. B-mode linear array ultrasound scanner (Model: Scanner 100 LC, 

Pie Medical Company, Masstricht, Netherlands) was used by insertion into rectum to 

monitor follicular growth on both ovaries at the first five days of the second injection 

of Estrumate. Follicles were counted and their diameters were determined. Follicles 

were classified according to their diameters into three classes, small (≤ 0.3 cm), 

medium (> 3 to < 0.5 cm) and large ( ≥ 0.5 cm). 

 

Statistical analysis 

 To study the effect of body condition on follicular dynamic of Rahmani sheep, 

ewes were divided into three classes according to their body conditions ( < 2,  2 - <3 

and ≥ 3). The measured traits were numbers of the small, medium, large, total and 

dominant follicles on both ovaries. One way ANOVA was done (SAS, 2004) and 

Duncan’s Multiple Range test was used to differentiate between significant means. 
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Data were expressed as means ± SEM, and differences were considered to be 

statistically significant at p < 0.05.  

 

RESULTS AND DISCUSSIONS 

 

 The present study seems to be the first one which relate between BCS of Egyptian 

subtropical ewes and their follicular development. In a previous study, Ali et al. 

(2006) described the development of individual follicles and corpora lutea in 

Egyptian Ossimi ewe lambs at different seasons of the year and found little 

influences on the follicular characteristics. 

 In the present study, effect of body condition score (BCS) of Rahmani ewes on 

number of follicles in left, right and both ovaries are presented in Figure 1. In the left 

ovary, BCS significantly (P <0.05) affected the number of both small and dominant 

follicles. While in the right one, BCS significantly (P<0.05) affected the number of 

both large and dominant follicles. Therefore, both the left and the right ovary 

significantly affected number of dominant follicles which directly affects ovulation 

rate of ewes. 

 The total small, large and dominant follicles were significantly affected by BCS 

of Rahmani ewes (Figure 1). Where increasing BCS of ewes led to decrease number 

of small follicles (P = 0.049) and increase number of large (P = 0.01) and dominant 

(P = 0.001) follicles that refers to the importance of BCS for controlling ovulation 

and twining rates of ewes as previously reported by Schoeman and Els (1990) and 

Vinoles et al. (2010). In many previous studies, the ovulation rates of ewes in 

different body conditions were closely related to the numbers of large ovarian 

follicles present. Where ewes in high body condition had more large and oestrogenic 

ovarian follicles than ewes in low body condition (Rhind and McNeilly, 1986; 

McNeilly et al, 1987; Rhind et al, 1989; Rhind et al., 1993) and the low body 

condition was accompanied by reduced ovarian follicular development (McNeilly  et 

al., 1987). McNeilly  et al. (1987) reported that body condition influenced ovulation 

rate by altering the concentration of FSH in blood, which in turn affected the number 

of potentially ovulatory follicles growing beyond 4 mm. Also, ewes in high body 

condition had a higher number of gonadotrophin-dependent follicles than did ewes in 

low body condition (Rhind et al. 1989; Viñoles et al. 2002 and 2010). Vinoles  et al. 

(2010) reported that, high concentrations of metabolic hormones in fat ewes are 

associated with the development of more follicular waves. In sheep, follicle 

populations are very sensitive to nutritional input and folliculogenesis and ovulation 

rate can be readily increased by nutritional manipulation (Rex et al., 2006). They 

stated that the effect of nutrition on the follicle wave would be to lengthen it, because 

nutritional supplementation would suppress estradiol secretion from the dominant 

follicle allowing the dominant follicle to maintain its dominance for a longer time. 

 No significant differences, in the present study, were recorded for the effect of 

BCS of ewes on both medium and total follicles, which is in agreement with the 

results of Rhind et al. (1993). 

 It is clear from the results of the present study that, increasing BCS of ewes led to 

increase numbers of large and dominant follicles that are available for ovulation and 

of course enhance the twining rates of ewes. Therefore, it is recommended to control 

body conditions around the score of 3 to get higher ovulation rate and to increase the 

opportunity of enhancing twining rate of Rahmani ewes. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22McNeilly%20AS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22McNeilly%20AS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vi%C3%B1oles%20C%22%5BAuthor%5D
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Figure 1: Effect of body condition score (BCS; < 2,  2 - < 3 and ≥ 3) of Rahmani ewes 

on number of different types of follicles (F.) in left (a) and right (b) ovaries and the 

total follicles of both ovaries (c) 

 

REFERENCES  

 

Ali, A., R. Derara and H. Husseina, 2006. Seasonal variation of the ovarian follicular 

dynamics and luteal functions of sheep in the subtropics. Theriogenology 66, 463-

469.  

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DAli,%2520A.%26authorID%3D20733726300%26md5%3D26cf2a6c276645c722e6c89416153f80&_acct=C000041101&_version=1&_userid=739499&md5=4715f8dc886cf62e6ee72e5f33877f0e
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DDerar,%2520R.%26authorID%3D6508374604%26md5%3D7628c405f608bea8c7789fdebe0a8d45&_acct=C000041101&_version=1&_userid=739499&md5=93d8c212d44008144a82c95adb2fbfa6
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DDerar,%2520R.%26authorID%3D6508374604%26md5%3D7628c405f608bea8c7789fdebe0a8d45&_acct=C000041101&_version=1&_userid=739499&md5=93d8c212d44008144a82c95adb2fbfa6
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DHussein,%2520H.%26authorID%3D14018035500%26md5%3D76f6a0c7d2a0b7cc3dcbcac2c6bc4549&_acct=C000041101&_version=1&_userid=739499&md5=802985d72d780db8474bcd38c4932cbf
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DHussein,%2520H.%26authorID%3D14018035500%26md5%3D76f6a0c7d2a0b7cc3dcbcac2c6bc4549&_acct=C000041101&_version=1&_userid=739499&md5=802985d72d780db8474bcd38c4932cbf
http://www.sciencedirect.com/science/journal/0093691X


Egyptian J. Anim. Prod. (2011) 

 

171 

Bartlewski, P.M., A.P. Beard, S.J. Cook, R.K. Chandolia, A. Honaramooz and N.C. 

Rawlings, 1999. Ovarian antral follicular dynamics and their relationships with 

endocrine variables throughout the oestrous cycle in breeds of sheep differing in 

prolificacy. J Reprod. Fert. 115, 111-124. 

 Carlos, J.H. Souza, Bruce K. Campbell and David T. Baird, 1997. Follicular 

dynamics and ovarian steroid secretion in sheep during the follicular and early 

luteal phases of the estrous cycle. Biol. Reprod. 56, 483-488. 

Fukui, Y., H. Kohno, K. Okabe, S. Katsuki,  M. Yoshizawa, T. Togari and H. 

Watanabe, 2010. Factors affecting the fertility of ewes after intrauterine 

insemination with frozen-thawed semen during the non-breeding season. J 

Reprod. Dev. 56 (4), 460-465. 

Lussier, J.G., P. Matton, L.A. Guilbault, F. Grasso, R.J. Mapletoft and T.D. 

Carruthers, 1994. Ovarian follicular development and endocrine responses in 

follicular-fluidtreated and hemiovariectomized heifers. J. Reprod. Fertil. 102, 95-

105. 

McNeilly, A.S., J.A. Jonassen and S.M. Rhind, 1987. Reduced ovarian follicular 

development as a consequence of low body condition in ewes. Acta Endocrinol. 

(Copenh.)115(1), 75-83. 

NRC, 1985. Nutrient Requirements of Sheep, 6th Edition. NRC, Washington, DC., 

USA. 

Rex, J. S., K. C. Bruce, A.D. Jeff, R.K. Nigel, K. Muhammad, M.G. Minerva and S. 

Anongnart , 2006. A review of the effects of supplementary nutrition in the ewe 

on the concentrations of reproductive and metabolic hormones and the 

mechanisms that regulate folliculogenesis and ovulation rate. Reprod. Nutr. Dev. 

46, 339–354. 

Rhind, S.M. and A.S. McNeilly, 1986. Follicle populations, ovulation rates and 

plasma profiles of LH, FSH and prolactin in Scottish Blackface ewes in high and 

low levels of body condition.  Anim. Reprod. Sci. 10, 105-115. 

Rhind, S.M., S. McMillen, W.A. McKelvey, F.F. Rodriguez-Herrejon and A.S. 

McNeilly, 1989. Effect of the body condition of ewes on the secretion of LH and 

FSH and the pituitary response to gonadotrophin-releasing hormone. J. 

Endocrinol. 120 (3), 497-502. 

Rhind, S.M., P.J. Goddard, S.R. McMillen and A.S. McNeilly, 1993. FSH-stimulated 

follicle development in ewes in high and low body condition and chronically 

treated with gonadotrophin-releasing hormone agonist. J. Reprod. Fertile. 97, 

451-456 

SAS, 2004. SAS, ver 9.1. Qualification Tools User’s Guide. SAS Institute, Inc, Cary, 

NC, USA. 

Schoeman, S.J.  and H.C. Els,  1990. The influence of body mass and condition on 

ovulation rate in polyandroalbumin immunized S A mutton Merino ewes. J. S. 

Afr. Vet. Assoc. 61(2), 62-65. 

Vinoles, C., M. Forsberg, G. Banchero and E. Rubianes, 2002. Ovarian follicular 

dynamics and endocrine profiles in Polwarth ewes with high and low body 

condition. Anim. Sci. 74, 539–545. 

Vinoles, C, B. Paganoni, K.M. Glover, J.T. Milton, D. Blache, M.A. Blackberry and 

G.B. Martin, 2010. The use of a 'first-wave' model to study the effect of nutrition 

on ovarian follicular dynamics and ovulation rate in the sheep. Reprod. 40 (6), 

865-874. 

file:///C:/Documents%20and%20Settings/RAGAB57/Local%20Settings/Temporary%20Internet%20Files/Content.IE5/Documents%20and%20Settings/user/Local%20Settings/pubmed
file:///C:/Documents%20and%20Settings/RAGAB57/Local%20Settings/Temporary%20Internet%20Files/Content.IE5/Documents%20and%20Settings/user/Local%20Settings/pubmed
file:///C:/Documents%20and%20Settings/RAGAB57/Local%20Settings/Temporary%20Internet%20Files/Content.IE5/Documents%20and%20Settings/user/Local%20Settings/pubmed
file:///C:/Documents%20and%20Settings/RAGAB57/Local%20Settings/Temporary%20Internet%20Files/Content.IE5/Documents%20and%20Settings/user/Local%20Settings/pubmed
file:///C:/Documents%20and%20Settings/RAGAB57/Local%20Settings/Temporary%20Internet%20Files/Content.IE5/Documents%20and%20Settings/user/Local%20Settings/pubmed
file:///C:/Documents%20and%20Settings/RAGAB57/Local%20Settings/Temporary%20Internet%20Files/Content.IE5/Documents%20and%20Settings/user/Local%20Settings/pubmed
file:///C:/Documents%20and%20Settings/RAGAB57/Local%20Settings/Temporary%20Internet%20Files/Content.IE5/Documents%20and%20Settings/user/Local%20Settings/pubmed
file:///C:/Documents%20and%20Settings/RAGAB57/Local%20Settings/Temporary%20Internet%20Files/Content.IE5/Documents%20and%20Settings/user/Local%20Settings/pubmed/20519831
file:///C:/Documents%20and%20Settings/RAGAB57/Local%20Settings/Temporary%20Internet%20Files/Content.IE5/Documents%20and%20Settings/user/Local%20Settings/pubmed/20519831
javascript:AL_get(this,%20'jour',%20'J%20Reprod%20Dev.');
javascript:AL_get(this,%20'jour',%20'J%20Reprod%20Dev.');
http://www.ncbi.nlm.nih.gov/pubmed/3109187
http://www.ncbi.nlm.nih.gov/pubmed/3109187
http://www.ncbi.nlm.nih.gov/pubmed/2494287
http://www.ncbi.nlm.nih.gov/pubmed/2494287
file:///C:/Documents%20and%20Settings/RAGAB57/Local%20Settings/Temporary%20Internet%20Files/Content.IE5/Documents%20and%20Settings/user/Local%20Settings/pubmed
file:///C:/Documents%20and%20Settings/RAGAB57/Local%20Settings/Temporary%20Internet%20Files/Content.IE5/Documents%20and%20Settings/user/Local%20Settings/pubmed
file:///C:/Documents%20and%20Settings/RAGAB57/Local%20Settings/Temporary%20Internet%20Files/Content.IE5/Documents%20and%20Settings/user/Local%20Settings/pubmed/2286987
file:///C:/Documents%20and%20Settings/RAGAB57/Local%20Settings/Temporary%20Internet%20Files/Content.IE5/Documents%20and%20Settings/user/Local%20Settings/pubmed/2286987
javascript:AL_get(this,%20'jour',%20'J%20S%20Afr%20Vet%20Assoc.');
javascript:AL_get(this,%20'jour',%20'J%20S%20Afr%20Vet%20Assoc.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vi%C3%B1oles%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Paganoni%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Glover%20KM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Milton%20JT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Blache%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Blackberry%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Martin%20GB%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Reproduction.');


Abdel-Mageed and Abo El-Maaty 

 

172 

 

لموجت النمو المبيضى تأثير الحالت الجسمانيت لنعاج الرحمانى على التطور الحويصلى 

 األولى
 

دبراهيم إبراهيم عبدالمجيإ
1

أمال محمود أبوالمعاطى ، 
2

 
 

المركز القومى  ،قسم التناسل والتلقيح الصناعى -2، جامعت القاهرة ،كليت الزراعت ،قسم االنتاج الحيوانى -1
 للبحوث

  

يٍ َعاج انزحًاًَ نذراست تأثيز انحانت اندسًاَيت نُعاج انزحًاًَ عهً انتطىر  42خذاو عذد ستإتى  

انحىيصهً نًىخت انًُى انًبيضً األونً. تى تقسيى انُعاج نثالث يدًىعاث بُاًء عهً انحانت اندسًاَيت نها 

َذيٍ جخزعتيٍ باالم سيًُ . تى استحذاث انشياع نهُعاج بانحقٍ بهزيىٌ انبزوستدال 3≤ ،   3>  - 4،  4إنً>

يىو(. تى استخذاو خهاس انسىَار نتحذيذ أعذاد و أقطار انحىيصالث انًبيضيت تًهيًذ نتقسيًها إنً حىيصالث  11

سى(. أستخذو تحهيم انتبايٍ نبزَايح  3.0≤ سى( و كبيزة ج  3.0و >  3.3< سى( و يتىسطت ج 3.3≥ لغيزة ج 

 . 3.30وتى يقارَت انًتىسطاث عُذ يستىي يعُىيت >    SASـ  ان

وخذ أٌ انحانت اندسًاَيت نُعاج انزحًاًَ قذ أثزث يعُىياً عهً انحىيصالث انصغيزة و انسائذة بانًبيض  

األيسز وعهً انحىيصالث انكبيزة و انسائذة بانًبيض األيًٍ. ويٍ ثى فقذ تأثز يعُىياً انعذد انكهً يٍ 

و انكبيزة و انسائذة بانحانت اندسًاَيت نُعاج انزحًاًَ. ونذنك يُصح بضبط حانت خسى  ةانحىيصالث انصغيز

األيز انذي يشيذ يٍ يعذالث انتبىيض ويٍ ثى تعشيش فزلت  3انُعاج قبم بذايت يىسى انتُاسم حىل انذرخت 

  سيادة يعذالث انتىأييت. 


