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ABSTRACT 

 

This experiment was a continuation for 

the study on crossbred ewes treated by 

injection with 160 mg/ewe rbST at 14-day 

interval during pre- and post-partum period, 

where lambs were injected after weaning (2 

months old) by 80 mg rbST/ lamb at 14- days 

interval till puberty.  Growth performance and 

puberty of male and female lambs were 

studied.  

Live body weight (LBW) of treated male 

and female lambs was significantly heavier 

(P<0.05) than untreated lambs in the control 

group.  

Results showed early signs of puberty in 

treated male lambs, where injection of 80 mg 

rbST/ ram lamb reduced age (P<0.05) at the 

three stages of puberty (I, II and III) comparing 

to control. Moreover, average LBW was 

significantly higher (P<0.05) in treated ram 

lambs than those in control group at II and III 

stages of puberty. Scrotal circumference was 

not affected by rbST treatment at all stages of 

puberty. However, puberty characteristics were 

more pronounced during the II and III stages, 

where ram lambs in treated group had 

significantly (P<0.05) younger age and heavier 

weights compared with control. Ejaculate 

volume, percentages of initial gross motility, 

sperm livability and abnormality percentage 

improved (P<0.05) by injection of rbST, while 

sperm cell concentration was not affected. 

Moreover, the overall plasma testosterone 

concentration was higher (P<0.05) in treated 

ram lambs (3.03± 0.4 ng/ml) compared to 

control group (1.85± 0.4 ng/ml). 

In ewe lambs, injection of rbST reduced 

age (P<0.05) at puberty by 60 days, while 

LBW at puberty in both treated and control 

group was almost the same. The plasma 

progesterone concentration during the pre- 

pubertal period was not affected by rbST 

treatment. 

 

 

In conclusion, administration of 80 mg 

rbST/ lamb at 14-day interval starting at 2 

month of age improved growth performance, 

puberty characteristics and semen physical 

characteristics of male rams. Meanwhile, slight 

improvement was noticed on female lambs.  

 

Keywords: Lambs, male, female, rbST, growth 

performance, puberty.    

 

INTRODUCTION 

Improving the productive efficiency and 

profit are important goals for dairy farming 

and mutton production. The use of bio- 

techniques such as administration of 

recombinant bovine somatotropin (rbST) could 

lower the cost of production in farms. Bovine 

somatotropin (bST) is a growth hormone (GH) 

produced by cow pituitary gland and of 

importance to growth, metabolism, lactation 

and reproduction of all animals (Peel et al., 

1989 and Lucy et al., 1999). The effects of 

using bST have been studied in sheep 

(McDowell et al., 1987 and Sandles et al., 

1988), dairy goats (Mepham et al., 1984 and 

Chadio et al., 2000) and dairy cattle 

(Bauman, 1992 and Peel et al., 1992).  
Many experiments have been performed 

to study the effects of somatotropin (GH) on 

the reproductive functions of cattle, but few 

were carried out to study its effects on sheep 

and goat. Somatotropin (ST) plays an 

important role in the reproductive process 

(spermatogenesis and steroidgenesis), where 

its receptors were found in leyding and sertoli 

cells, vas deference, prostate gland, epididymis 

and seminal vesicles (Lobie et al., 1990). The 

effects of rbST on reproduction was related to 

rbST dose, time of starting treatment, breed 

and other factors such as nutritional status and 

milk production (Esteban et al., 1994).  

This study was performed to investigate 

the effect of rbSt administration during pre- 
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pubertal period on growth performance and 

puberty of male and female lambs.  

 

MATERIALS AND METHODS 

 

This study was carried out at Sakha 

Experimental Station- Animal Production 

Research Institute- Agricultural Research 

Center- Ministry of Agriculture, Egypt.  

Experimental design: 

Animals: 

A total of 40 crossbred lambs (½ Finnish 

Landrace x ½ Rahmani), males (20) and 

females (20), 2 months old were used in this 

study. Lambs were divided into two equal 

groups (G1 and G2). Group 1 included 10 

males and 10 females  served as a control, 

while lambs of the 2
nd

 group (G2) were a 

product of ewes previously injected with 160 

mg rbST/ ewe at 14-days interval during pre- 

and post-partum period (Abdel-Khalek et al., 

2009). Lambs in G2 were injected with 80 mg 

rbST/ lamb (Sometribove; Monsanto Europe, 

Brussels, Belgium) at 14-days interval from 

weaning (2 month) till puberty according to 

Fernandez et al. (1995).  

During the experimental period, all 

lambs were kept under similar management 

condition in semi-open shaded yards. Animals 

were fed according to NRC (1985) allowances.  

Fresh water was available all times. 

 

Male lambs measurements: 

Male lambs in both treatment (G2) and 

control (G1) groups were weighed monthly 

after weaning up to 10 month of age. Changes 

in sexual behavior were tested for all lambs 

every 10 days from 6 months old till the onset 

of puberty (first successful ejaculate with 

motile sperm). Age, weight and scrotal 

circumference were determined at 1
st
 mounting 

(Stage I), 1
st
 mounting with erection (Stage II) 

and 1
st
 ejaculation (Stage III, puberty).  

Semen samples were collected by 

artificial vagina, after the 1
st
 ejaculate, once 

weekly until 10 months old. Seminal volume 

was measured directly in milliliter to the 

nearest 0.1 ml using a graduated collecting 

tube. Percentage of initial gross motility of 

spermatozoa was directly examined by 

microscopic vision (Melrose and Laing, 

1970). Live sperm (%) evaluation and the 

morphological examinations of spermatozoa in 

fresh ejaculate were performed according to 

Hancock (1951 & 1956). Total sperm output 

for each ejaculate was calculated according to 

the formula:  

Total sperm output/ ejaculate (x10
9
) = semen 

volume x sperm concentration/ ml.  

Female lambs measurements: 

In female lambs, the incident of the 1
st
 

estrus was detected using teaser rams. Lambs 

were subjected to teaser rams three times daily 

(6 and 12 a.m. and 6 p.m.) for 20 minute each 

starting by 4 months old. Female lambs being 

receptive for teaser and standing for mounting 

were considered in estrus. The onset of first 

estrus was used as indicator of the onset of 

puberty. Age and weight at the onset of 

puberty was recorded.  

Blood samples: 

Blood samples were collected biweekly 

from the Jugular vein of 5 randomly selected 

male and female lambs from each group in 

heparinized tubes starting from 12 weeks of 

age (3 month) till 40 weeks (10 month). Blood 

samples were centrifuged at 1500×g for 20 min 

for plasma separation and stored at –20 ºC 

until analysis. 

Plasma testosterone and progesterone 

concentrations (ng/ml): 

Quantitative determinations of plasma 

testosterone and progesterone were carried out 

using radioimmunoasy kits (catalog No. 

TKTT1 and TKPG1, respectively, 

manufactured by Siemens- USA). The assays 

based on a competitive reaction (Wilson and 

Foster, 1992 and Bauman, 1981, 

respectively). The sensitivity of the assay 

during testosterone and progesterone 

determinations was 0.04 and 0.03 ng/ml, 

respectively. Plasma testosterone and 

progesterone concentrations were measured 

with the aid of a Mini-Gamma counter (LKB 

1275, USA).  

Statistical analysis: 

Data were statistically analyzed by 

method of analysis of variance for repeated 

measurements using procedures of SAS 

program (1998). Duncan Multiple Range Test 

(Duncan, 1955) was used to test the 
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significant differences among means at 

probability level 5%.  

 

RESULTS AND DISCUSSION 

 

Effect of rbST treatment on lamb's growth: 

Average LBW of male 

and female lambs in control (G1) and 

treated (G2) groups are illustrated in Table (1). 

Results show that male and female lambs in 

G2 were significantly heavier (P<0.05) than 

those in G1 during post-weaning period. 

The observed increase in LBW of lambs 

accompanied treatment with rbST during post 

weaning period was also detected in the same 

lambs during suckling period as a response to 

treating lactating dams with the same material 

(Abdel-Khalek et al., 2009). Moreover, results 

were similar to that reported by Sallam et al. 

(2005), Davis et al. (1999) and Bareille et al. 

(1997) in Rahmani lambs, goats and cows, 

respectively. Administration of rbST improved 

lambs growth (Early et al., 1990 a), carcass 

composition (Early et al., 1990b and 

McLaughlin et al., 1993) and enhances 

immune competence (Bauman, 1992).  

 

Puberty characteristics of male lambs:  
Under extensive under sub-tropical conditions 

showed earlier age of puberty and wider 

scrotal circumference.  In addition, Castrillejo 

et al. (1995) found that onset of puberty of 

Corriedale ram lambs was attained earlier at 

180-216 days of age with lower scrotal 

circumference (23 cm) than that obtained in 

the present study (26.8 and 28.2 cm, Table 2). 

The gradual increase in scrotal circumference 

observed in the present study, at all stages of 

puberty in treated (G2) and control (G1) ram 

lambs was similar to that obtained by Ali and 

El-Saidy (2003) and El-Saidy (2004). 

 Puberty characteristics including age, 

LBW and scrotal circumference of ram lambs 

at different puberty stages are shown in Table 

(2). Injection of 80 mg rbST/ lamb reduced age 

gap (P<0.05) to the three stages of puberty (I, 

II and III) comparing to control group. 

Average LBW was significantly higher 

(P<0.05) in treated than control group at II and 

III stages of puberty. Meanwhile, scrotal 

circumference was not affected by rbST 

treatment at all stages of puberty.  

 

Results of the present study show early signs 

of puberty in treated ram lambs. Treated lambs 

showed 1
st
 mounting earlier than lambs in the 

control group. However, puberty 

characteristics were more pronounced during 

the II and III stages, where ram lambs in 

treated group had significantly (P<0.05) 

younger age and heavier weights as compared 

to those in the control group. Kumi-Diaka 

and Hallford (1985) reported that ram lambs 

managed under intensive system compared to 

those  

 

Semen physical characteristics: 

Semen physical c

haracteristics of ram lambs in control and 

treated groups during different stages of 

puberty are presented in Table (3). Ejaculate 

volume, percentages of initial gross motility, 

sperm livability and abnormality percentage 

improved (P<0.05) by injection of 80 mg rbST. 

On the other hand, sperm cell concentration 

was not affected by rbST treatment. Results 

agree with EL-Harairy (2000) who reported 

an increase (P<0.05) of semen ejaculate 

volume, percentage of live sperm and total 

sperm output and decrease (P<0.05) in 

abnormal spermatozoa in (P<0.05) sperm 

abnormalities percentage and an increase of 

sperm output from Simmental sires injected 

with 640 mg rbST seven times every 14 days 

gap. Moreover, injection with rbST (5 

injections, 100 mg/ male at 14 day-intervals) 

improved semen quality and ejaculate volume 

of rams (El-Harairy et al., 2002) and goats 

(El-Saidy, 2002). Hafez et al., (2005) reported 

that all physical characteristics of Friesian bull 

semen improved (P<0.05) by rbST treatment. 

 

mature rams injected  with 100 mg rbST 

five times with 14 days gap. Sauerwein et al. 

(2000) reported a decrease  

 

 

 

 



EFFECT OF RECOMBINANT BOVINE SOMATOTROPIN (rbST) ON GROWTH 

PERFORMANCE AND PUBERTY INCIDENCE  

                                                     El-Gohary, E. S. , et al., (2011) 50 

 
Table (1): LBW (LSM± SE) of male and female lambs in control and treated groups 

at different ages during post- weaning period. 

Sex Group 
Post-weaning age (week) 

12 16 20 24 28 32 36 40 

Ram lambs 

(Kg) 

 

G1 

(n= 10) 

16.1 

±0.22 

20.5 

±0.28 

24.1 

±0.40 

28.5 

±0.41 

32.8 

±0.45 

35.6 

±0.41 

37.9 

±0.41 

40.5 

±0.42 

G2 

(n= 10) 

20.3 

±0.15 

26.6 

±0.15 

32.5 

±0.18 

38.7 

±0.25 

44.6 

±0.28 

48.8 

±0.28 

51.8 

±0.36 

54.8 

±0.34 

Significance  * * * * * * * * 

Ewe lambs 

(Kg) 

G1 

(n= 10) 

15.4 

±0.16 

19.5 

±0.24 

22.1 

±0.40 

24.5 

±0.33 

27.4 

±0.15 

30.5 

±0.41 

33.8 

±0.40 

36.7 

±0.53 

G2 

(n= 10) 

18.5 

±0.17 

21.8 

±0.14 

24.2 

±0.19 

27.7 

±0.27 

31.4 

±0.21 

36.5 

±0.20 

40.8 

±0.17 

43.6 

±0.22 

Significance  * * * * * * * * 

G1= Male and female lambs served as control. 

G2= Male and female lambs injected with rbST. 

* = Significant at P<0.05. 
 

Table (2): Puberty characteristics of treated and non 

treated ram lambs during different stages of puberty. 

Characteristics G1 G2 Sig. 

Stage I (1
st
 mounting): 

Age (day) 210.3±0.26 150.2±0.31 * 

Body weight (kg) 32.8±0.45 32.5±0.18 NS 

Scrotal circumference (cm) 18.0±0.19 19.2±0.21 NS 

Stage II (1
st
 mounting with erection): 

Age (day) 240.5±0.51 180.6±0.12 * 

Body weight (kg) 35.6±0.41 38.7±0.25 * 

Scrotal circumference  

(cm) 

22.2±0.14 24.5±0.27 NS 

Stage III (1
st
 ejaculation, puberty): 

Age (day) 300.4±0.28 210.6±0.21 * 

Body weight (kg) 40.5±0.42 44.6±0.28 * 

Scrotal circumference (cm) 26.8±0.23 28.2±0.15 NS 

*= Significant at P<0.05       NS= non significant. 

 

 

 

Table (3): Semen characteristics of first ejaculate containing 

spermatozoa of ram lambs in rbST and control groups. 

Characteristics G1 G2 Sign. 

Ejaculate volume (ml) 0.26±0.12 0.32±0.11 * 

Initial gross motility (%) 43.6±0.13 50.6±0.10 * 

Live sperm (%) 41.3±0.12 50.2±0.12 * 

Abnormal sperm (%) 17.2±0.12 10.6±0.10 * 

Sperm concentration (x10
9
/ml) 1.23±0.12 1.42±0.12 NS 

* Significant at P<0.05.  NS: non significant. 
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Blood plasma testosterone 

Plasma testosterone concentrations 

during the experimental period are shown in 

Figure (1). Ram lambs treated with rbST had 

higher (P<0.05) plasma testosterone 

concentration (3.03± 0.4 ng/ml) than lambs in 

the control group (1.85± 0.4 ng/ml). This result 

agrees with El- Harairy (2000), who reported 

higher blood plasma testosterone concentration 

for rams treated with rbST compared to 

untreated rams (2.65 vs 2.52 ng/ml). Moreover, 

Hafez et al., (2005) reported that bulls treated 

with rbST had 61% higher (P<0.05) plasma 

testosterone compared to untreated bulls.  

The improvement of physical 

characteristics of semen observed in the 

present work may be attributed to the effect of 

rbST on Leydig cell function (Carani et al., 

1999) via increasing LH secretion (Sauerwein 

et al., 2000 and Chandrasheker and Barttke, 

1998). The increase of LH level might be the 

cause of the increase in testosterone 

concentration observedwith treated rams 

(Sauerwein et al., 2000). Sauerwein et al. 

(2000) also reported that rbST act directly on 

the spermatogenic surface of the testicular 

tubules or indirectly on elevating IGF-1 

concentration in plasma. They suggested that 

poor semen quality in bovine could be restored 

by treatment with growth hormone. Moreover, 

Henault et al. (1995) and Sauerwein et al. 

(2000) showed that the mode of action of 

growth hormone on fertilization efficiency is 

through improving the components of the 

ejaculate and increase of fructose (mg/ 100 ml) 

concentration in treated sires 

 

 

Puberty characteristics of female lambs: 

Injection of rbST reduced ewe lambs age 

(P<0.05) at puberty by 60 days in treated 

comparing to control lambs (Table 4). 

Meanwhile, LBW of ewe lambs at puberty in 

both treated and control group was almost the 

same.  

 

 

Table (4): Live body weight (kg) and age at 

puberty of ewe lambs in treated and control 

groups.  
Item G1 G2 Sign. 

LBW at puberty (kg) 36.7±0.53 36.5±0.20 NS 

Age at puberty (day) 300.3±0.23 240.6±0.15 * 

* Significant at P<0.05.  NS: Not significant. 

 

Radcliff et al. (1997) reported that 

treatment with rbST (25 µg/ kg of body 

weight) reduced age at puberty up to 24 days 

and increased daily body weight gain of 

Holstein heifers. Moreover, injection of rbST 

(25 µg/ kg of body weight) at a high plane of 

nutrition reduced age at puberty in Holstein 

heifers by 90 days (Radcliff et al., 2000). In 

contrast, Murphy et al. (1991) reported that 

administration of rbST for 120 days before 

puberty did not affect pre- pubertal LBW gain, 

age at first puberty and age at first estrus. Hall 

et al. (1994) and Bhatti et al. (2007) reported 

that rbST had no effect on age and weight at 

maturity, where it only altered the intermediary 

metabolism in a manner that increased lean 

tissue and decreased fat deposition.  

The early incidence of puberty in treated 

ewe lambs may attribute to that rbST may 

affect through direct actions of ST where its 

receptors are found within granulosa cells and 

oocytes (Lucy et al., 1991 and 2000). They 

also, reported that the actions of ST may be 

indirectly mediated by increase IGF-I and (or) 

nutrient partitioning that occurs after rbST 

injection. The IGF stimulate ovarian function 

by acting synergistically with gonadotropins to 

promote growth and steroidogenesis of ovarian 

cells. The direct action of ST may also causes 

an increase in the number of small follicles (6-

15 mm) in lactating cows and the largest 

ovarian follicles in both lactating and non 

lactating cows (De-La Sota et al., 1993). 

Gallo and Block (1991) found that treatment 

with exogenous rbST increased the number of 

ovarian follicle with a distinct class of 

follicular diameter. Moreover, Lucy et al, 

(1993) reported that ovary is the most likely 

target organ of rbST as a direct effect on a 

variety of reproductive cells and m-RNA for 

ST receptor within reproductive tissues such 

as, hypothalamus, pituitary gland, and ovarian 

follicles.  
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Blood plasma progesterone  

The overall plasma progesterone 

concentrations during the experimental period 

was not affected by rbST treatment (Fig 2) 

being the same in treated (0.41± 0.08 ng/ml) 

and non treated ewe lambs (0.35± 0.08 ng/ml). 

In contrast, Barreca et al. (1993) 

reported that ST treatment in human and pig 

stimulate estradiol synthesis. Chadio et al. 

(2002) observed that rbST treatment resulted in 

a tendency for higher progesterone levels in 

treated ewes (Brozos et al., 1999) and heifers 

(Gong et al., 1991).  

The current study concluded that 

administration of 80 mg rbST/ lamb, at 14-

days interval starting at 2 month of age for 

both male and female lambs produced from 

crossbreed ewes (½ Finnish Landrace x ½ 

Rahmani) previously treated with 160 mg 

rbST/ewe, improved growth performance and 

some puberty characteristics in male lambs and 

slightly improved age at puberty in ewe lambs.  

 

 

 
Figure 1: Testosterone levels (ng/ ml) pre- puberty and during 

different stages of puberty in control and treated ram lamb.  

 
Figure 2: Progesterone concentration (ng/ ml) pre- puberty 

period and puberty in control and treated ewe lamb. 
 

 

0 

0.5 

1 

1.5 

   12 
    14 

    16 
    18 

    20 
    22 

     
 24

       26 
    28 

   30 
   32 

   34 
    36 

         38 
  

 
40 

  
Weeks 

Conc. (ng/ml) 
G1 G2 

0 

2 

4 

6 

8 

12 
    14 

    16 
    18 

    20 
     22 

     24 
     26 

      28 
     30 

     32 
     34 

     36 
    38   40 

    
Weeks 

Conc. (ng/ ml) 
G1 G2 



Egyptian Journal of Sheep & Goat Sciences, Vol. 6 (2),47 – 55, 2011 

   ISSN : 2090-0368 - Online ISSN : 2090-0376 (Website : http://www.easg.eg.net)                     53 

REFERENCES 

Abdel-Khalek, A. E., T. A. M. Ashmawy, E. S. 

H. El-Gohary, A. A. Sallam and Doaa F. 

Teleb (2009). Effect of recombinant bovine 

somatotropin treatment on productive, 

reproductive performance of ewes and their 

offspring growth. J. Agric. Sci. Mansoura 

Univ., 34 (5): 4211 – 4227. 

Ali, M. F. and B. E. El-Saidy (2003). The 

effect of feeding dried sugar beet tops on the 

productive and reproductive performance of 

ram lambs. J. Agric. Sci. Mansoura Univ., 

28(8): 5969-5983. 

Bareille, N.; P. Faverdin and M. Hay (1997). 

Modification of feed intake response to B2- 

agonist by bovine somatotropin in lactating  

or dry cows. J. Dairy Sci., 80 : 52.   

Barreca A, Artini PG, Delmonte P, Ponzani P, 

Pasquini P, Cariola G, Volpe A, Genazzani 

AR, Giordano G & Minuto F (1993). In vivo 

and in vitro effect of growth hormone on 

estradiol secretion by human granulosa cells. 

Journal of Clinical Endocrinology and 

Metabolism 77 61–67.  

Bauman, D.E (1992). Bovine somatotropin. 

Review of an emerging- animal technology.J. 

Dairy Sci., 75: 1514-1524. 

Bauman, J. (1981). Basal body temperature: 

undreliable method of ovulation detection. 

Fertil Steril, 36: 729- 733. 

Bhatti, S. A., M. Sarwar, M. S. Khan and S. M. 

I. Hussain (2007). Reducing the age at first 

calving through nutritional manipulations in 

dairy buffaloes and cows: a review article. 

Pakistan Vet. J., 27(1): 42-47.  

Brozos, C.N., Ph. Saratsis, C. Boscos, S.C. 

Kyriakis, C. Alexopoulos Brozos et al., 1999. 

The effect of bovine somatotropin (bST) 

administration on reproduction, progesterone 

concentration during lactation and LH 

secretion during estrus, in dairy ewes .Animal 

Reproduction Science Vol. 56, Issue 3-4: 

177-187. 

Carani, C., A.R. Granata, M. DeRosa, C. 

Garau, S. Zarrilli, L. Paesano, A. Colao, P. 

Marrwma, and G. Lombard, 1999. The effect 

of chronic treatment with GH on gonadal 

function in men with isolated GH deficiency. 

European. Journal of Endocrinology, 140: 

224-230.  

Castrillejo, S.; L. Söderquist and F. Hultén 

(1995). Normal values for the scrotal 

circumference in rams of Corriedule Breed. 

Reproduction in Domestic Animals, 41 (1): 

61 – 69. 

Chadio, S. E, a, J. Menegatosa, G. Zervasb, C. 

Goulasb, S. Deligeorgisc and D. 

Kalogiannisa (2002). Pituitary responsiveness 

to gonadotropin- and thyrotropin-releasing 

hormones in goats treated with recombinant 

bovine somatotropin . Small Rumi Res., Vol.  

46 (Issues 2-3):- 149-157. 

Chandrasheker, V. and A. Barttke (1998). The 

role of growth hormone in pituitary and 

testicular function in abult mice. Biology of 

Rep. 38:18.  

Davis, J.J., T. Sahlu, R. Puchala, M.J. 

Herselman, J.M. Fernandez, J.P. McCann, 

and S.W. Coleman (1999). The effect of 

bovine somatotropin treatment on production 

of lactating Angora does with kids. J. Anim. 

Sci., 77: 17-24. 

De La Sota, R. L., M. C. Lucy, C. R. Staples, 

and W. W. Thatcher (1993). Effects of 

recombinant bovine somatotropin 

(sometribove) on ovarian function in 

lactating and non  lactating cows. J. Dairy 

Sci. 76:1002–1013. 

Duncan, D. B. (1955). Multiple Range and 

Multiple F-test Biomatrics 11:10. 

Early, R. J., MacBride, B. W. and Ball, R. O. 

(1990a). 1. Growth and metabolism in 

somatotropin- treated steers: II. Growth, 

serum chemistry and carcass weight. J. Anim. 

Sci. 68: 4134- 4143.  

Early, R. J., MacBride, B. W. and Ball, R. O. 

(1990b). 1. Growth and metabolism in 

somatotropin- treated steers: II. Carcass and 

non-carcass  tissue component and chemical 

composition. J. Anim. Sci. 68: 4144- 4152.  

El-Harairy, M. A. (2000). Ram reproductive 

performance in response to treatment with 

somatotropin. Journal of Agriculture 

Sciences, Mansoura University, 25(7): 3987- 

3994. 

El-Harairy, M. A.; B. E. El-Saidy; A. E. 

Abdel-Khalek and Faten M. Abou Ammou 

http://www.journals.elsevierhealth.com/periodicals/anirep/article/S0378-4320(99)00041-X/abstract
http://www.journals.elsevierhealth.com/periodicals/anirep/article/S0378-4320(99)00041-X/abstract
http://www.journals.elsevierhealth.com/periodicals/anirep/article/S0378-4320(99)00041-X/abstract
http://www.journals.elsevierhealth.com/periodicals/anirep/article/S0378-4320(99)00041-X/abstract
http://www3.interscience.wiley.com/journal/118521993/home
http://www3.interscience.wiley.com/journal/118611906/issue


EFFECT OF RECOMBINANT BOVINE SOMATOTROPIN (rbST) ON GROWTH 

PERFORMANCE AND PUBERTY INCIDENCE  

El-Gohary, E. S. , et al., (2011) 54 

(2002). Effect of different ruminally 

undegradable protein sources on reproductive 

performance of rams. J. Agric. Sci. Mansoura 

Univ., 27(7): 4579-4588. 

El-Saidy, B. E. (2002). Effect of treatment 

with growth hormone (rbST) on the 

reproductive performance of Damascus goat 

bucks. Alex. J. Agric. Res. 47(3): 1-7. 

El-Saidy, B. E. (2004). Seasonal variation in 

the reproductive performance of crossbred 

Finnish rams (Finnish x Rahmani) in Egypt. 

Alex. J. Agric. Res. 49(1): 11-24. 

Esteban, E; P. H. Kass; L. D. Weaver; J. D. 

Rowe; C. A. Holmberg C. E. Franti and H. 

Fred Troutt (1994). Reproductive 

performance in high producing cows treated 

with recombinant bovine somatotropin. J. 

Dairy Sci. 77:3371. 

Fernandez, N., M.Rodriguez, C.Peris , 

M.Barceld , M.P. Molina. A.Torres .and F. 

Andiaens (1995). Bovine somatotropin 

titration in lactating dairy ewes. Milk yield 

and milk composition. J. Dairy Sci., 78: 

1073. 

Gallo, G. F., and E. Block (1991). Effects of 

recombinant bovine somatotropin on 

hypophyseal and ovarian functions of 

lactating dairy cows. Can. J. Anim. Sci. 

71:343–353. 

Gong, J. G., T. Bramley, and R. Webb (1991). 

The effect of recombinant bovine 

somatotropin on ovarian function in heifers: 

Follicular populations and peripheral 

hormones. Biol. Reprod. 45: 941. 

Hafez, Y. M, Soheir A. Fawzy, El-Henawy, M. 

A. and Barkawi, A. H. (2005). Effect of 

recombinant bovine somatoropin (rbst) on 

semen physical characteristics and some 

biochemical constituents in seminal plasma 

of Friesian bulls. Egyptian j. Anim. Prod., 

42(2): 87-94. 

Hall, J. B., K. K. Schillo, B. P. Fitzgerald and 

N. W. Bradley, (1994). Effects of 

recombinant bovine somatotropin and dietary 

energy intake on growth, secretion of 

luteinizing hormone, follicular development 

and onset of puberty in beef heifers. J. Anim. 

Sci., 72: 709-718.  

Hancock, J. L (1951). A staining technique for 

the study of temperature shock in semen. 

Nature London 167: 323. 

Hancock, J. L (1956). The morpholog of boar 

spermatozoa. Journal of Reproduction 

Mikrosection Society, 76 : 84-97. 

Henault, M. A., G.J. Killian, J.F. Kavanough, 

and L.C. Jr. Griel (1995). Effect of accessory 

sex gland fluid from bulls of differing 

fertilities on the ability of cauda epididymal 

sperm to penetrate zona-free bovine oocytes. 

Biology of Reproduction, 52: 390-397. 

Kumi-Diaka, J., and Hallford J. E. (1985).  The 

effect of protein intake on the onset of 

puberty in Bunaji crossbred ram in Nigeria. 

Theriogenology, 28, 427-434. 

Lobie, P.E.; Breipohl, W.; Aragon, J.G. and 

Waters, M.J. (1990). Cellular localization of 

the growth hormone receptor binding protein 

in the male and female Reprod. systems. 

Endo. (126): 2214-2221.  

Lucy, M. C (2000). Regulation of ovarian 

follicular growth by somatotropin and 

insulin-like growth factors in cattle. J. Dairy 

Sci. 83:1635–1647. 

Lucy, M. C., C. R. Bilby, C. J. Kirby, W. Yuan 

and C. K. Boyd (1999). Roles of growth 

hormone in development and maintance of 

follicles and corpora lutea. J. Rep. Fertil. 

Suppl., 54: 49- 59.  

Lucy, M. C., R. J. Collier, M. L. Kitchell, J. J. 

Dibner, S. D. Hauser, and G. G. Krivi. 

(1993). Immunohistochemical and nucleic 

acid analysis of somatotropin receptor 

populations in the bovine ovary. Biol. 

Reprod. 48:1219–1227. 

Lucy, MC, Beck J, Staples CR, Head HH, De 

La Sota RL, Thatcher WW (1991). Follicular 

dynamics, plasma metabolites, and growth 

factors in lactating cows with positive or 

negative energy balance during the 

periestrual period. Reprod. Nutr. Devel.(32): 

331–341.  

McDowell, G. H., I. C. Hart, and A. C. Kirby 

(1987). Local intraarterial infusion of growth 

hormone into the mammary glands of sheep 

and goats: effects on milk yield and 

composition, plasma hormones and 

metabolites. Aust. J. Biol. Sci. 40: 181. 



Egyptian Journal of Sheep & Goat Sciences, Vol. 6 (2),47 – 55, 2011 

55 ISSN : 2090-0368 - Online ISSN : 2090-0376 (Website : http://www.easg.eg.net)               55 

McLaughlin, C. L., J. C. Byatt, H. B. Hedrick, 

J. J. Veenhuizen, D. F. Curran, R. L. Hintz, 

G. F. Hartnell, T. R. Kasser, R. J. Collier and 

C. A. Baile (1993). Performance clinical 

chemistry and carcass responses of finishing 

lambs to recombinant bovine somatotropin 

and bovine placental lactogen. J. Anim. Sci., 

71: 3307- 3318. 

Melrsoe, D. R. and Laing, J. A. (1970). The 

characteristics of normal semen. In Fertility 

and infertility in the domestic animals, Laing, 

J. A. editor, Bailliere Tindall & Cassell, 

London, 128-160. 

Mepham, T. B., S. E. Lawrence, A. R. Petters 

and I. C. Hart (1984). Effect of exogenous 

growth hormone on mammary function in 

lactating goats. Horm. Metab. Res., 16: 248- 

253.   

Murphy, M. G. M . Rath, and D . ocallaghan, 

F.H Austin, and J.F. Roche (1991). Effect of 

bovine somatotropin on production and 

reproduction in prepubertal friesian heifers. J. 

Dairy Sci 74:2165-2171 

NRC (1985). Nutrient Requirements of sheep. 

National Academy Press. Washington, DC. 

Peel, C.J. ;D.L. Hurd ; K. S. Modsen and G 

Dekerchove (1989). Monsanto Agricultural 

Company. In Proceedings, Monsanto 

Technical Symposium, Oct 24, The 

Monsanto Company, St. Louis, Missouri. 

Pell , A .N ; D. S. Tasng ; B. A. Howleh ; M. 

T. Huyler ; V.K.Messerple ; W.A. Samules, 

G. F. Hartnell and R. L Hintz (1992): 

Nutriton , Feeding and  calves – effects of 

prolonged –released formulation of 

sometribove (n–methionylen bovine 

somatotropin ) on Jersey cows J : Dairy Sci., 

85: 3416-3431. 

Radcliff, R. P., M. J. Vandehaar, A. L. 

Skidmore, L.T. Chapin, B. R. Radke, J. W. 

Lloyod, E. P., Stanisiewski and H. A. Tucker 

(1997). Effect of diet and bovine 

somatotropin on heifer growth and mammary 

development. J. Dairy Sci., 80: 1996- 2003. 

Radcliff, R. P., M. J. Vandehaar, L. T. Chapin, 

T. E. Pilbeam, D. K. Beede, E. P., 

Stanisiewski and H.A. Tucker (2000). Effect 

of diet and injection of bovine somatropin on 

pre-pubertal growth and first-lactation milk 

yield of Holstein cows. J. Dairy Sci., 83: 23-

29. 

Sallam, S.M.A., M.E.A. Nasser, A.M. El-

Waziry and M.I. Yousef (2005). Economics 

of Using Recombinant Bovine Somatotropin 

in Small Ruminants Journal of Applied 

Sciences Research 1(2): 156-160. . 

Sandles, L. D., Y. X. Sun, A.G.C. D’Cruz, G. 

H. McDowell, and J. M. Gooden (1988). 

Responses of lactating ewes to exogenous 

growth hormone: short and long-term effects 

on productivity and tissue utilization of key 

metabolites. Aust. J. Biol. Sci. 41: 357. 

SAS (1998). SAS users guide for personal 

computers, SAS institute Inc., Cary, NC., 

USA. 

Sauerwein, H.; Breier, B. H.; Gallaher, B. W.; 

Gotz, C.; Kufner, G.; Montag, T.; Vickers, 

M. and Schallenberger, E. (2000). Growth 

hormone treatment of 10 breeding bulls used 

for artificial insemination improves 

fertilization rates. Domestic. Anim. Endo., 

18: 145-158. 

Teleb (2009). Effect of recombinant bovine 

somatotropin treatment on productive, 

reproductive performance of ewes and their 

offspring growth. J. Agric. Sci. Mansoura 

Univ., 34 (5): 4211 - 4227. 

Wilson, J.D. and Foster, D.W. (1992). 

Williams textbook of endocrinology. 

Philadelphia: Saunders, 923- 926. 

 

 

  




