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SUMMARY 
 

The objective of this study was to investigate the effect of prepubertal injection of 
recombinant bovine somatotropin (rbST) on physical and biochemical semen 
characteristics of Rahmani lambs fed different levels of dietary energy. A total of 
twelve Rahmani lambs were used in this study. The initial live weights were 
30.9±1.03 kg, (5-6 months old). The lambs were randomly divided into three 
symmetric experimental groups, the first group (n=4) were treated with Nacl 0.9% 
and fed a complete mixed ration containing 72.0% TDN to cover 100% of their 
requirements (Normal Energy, Control). The second and the third groups (n=4) were 
treated with 100mg rbST/14days, but the second group fed on the same diet of the 
first group (NE-rbST), while the third group fed a complete mixed ration containing 
86.4% TDN to cover 120% of their requirements (High Energy, HE-rbST). The lambs 
were allowed 15 days to adapt to energy diets. The amount of feed was calculated to 
cover their allowances according to NRC (1985) and modified to cope with body 
weight changes. After two months from the last dose of rbST, semen samples were 
collected twice weekly from each ram for nine weeks. Semen volume, sperm motility, 
abnormalities, live sperm percentage, sperm concentration, sperm total output, total 
live sperm were recorded. Seminal plasma was separated after centrifugation and 
stored at -20◦С until analysis. Ejaculate volume increased significantly in NE-rbST 
group compared with HE-rbST, but did not differ significantly from the control. 
Ejaculate volume did not differ significantly in HE-rbST from the control rams. The 
NE-rbST group had a lower (P<0.05) semen density score than the control, but did 
not differ significantly compared with HE-rbST group. Sperm concentration 
increased (P<0.05) in HE-rbST group compared with NE-rbST and the control. 
There were no significant differences in sperm concentration between NE-rbST and 
the control groups. Treatment of rbST did not cause any significant effect on sperm 
mass motility, sperm advanced motility, percentage of live sperm, total live, sperm 
abnormalities and sperm output in all experimental groups.  

Seminal plasma concentration of total protein, globulin, triglycerides, total lipids 
and activities of AST, ALT, AST/ALT ratio and A/G ratio were not changed 
significantly in all experimental groups. Seminal plasma concentration of albumin 
decreased (P<0.05) in HE-rbST compared with NE-rbST, but did not differ 
significantly from the control. Seminal albumin concentration did not differ 
significantly in NE-rbST compared with the control. Seminal plasma concentration of 
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cholesterol increased (P<0.05) in HE-rbST compared with the control, but did not 
differ significantly from NE-rbST group. However, seminal plasma cholesterol 
concentration in NE-rbST group did not differ significantly compared with the 
control.  

 
 Keywords:  rbST, rams, semen characteristics, seminal plasma, dietary energy  
 
INTRODUCTION 
 
 There is evidence suggesting that growth hormone (GH) plays an important role 
in the reproductive process. In the male GH receptors are found in leydig and sertoli 
cells, vas deference, prostate, ducts epididymis and seminal vesicles (Lobie et al., 
1990). Recombinant bovine somatotropin may play roles in controlling 
spermatogenesis and steroidogensis. Schallenberger et al. (1993) found that the 
number of spermatozoa and percentage of sperm motility increased in treated-bulls 
with rbST (640mg/rbST/14days) and possibly obtain a greater number of semen 
doses.  
 Sauerwein et al. (2000) reported that the ejaculate volume decreased during and 
after treatment with recombinant bovine somatotropin (rbST) compared with the 
control. Sperm concentration increased, but the percentage of spermatozoa with 
acrosomal and other abnormalities was greater in rbST-bulls compared with the 
control, which reduced after the treatment in the rbST-bulls. During and after rbST 
treatment, the motility rates increased compared with the control. All bulls allocated 
to the rbST treatment had a higher concentration of seminal plasma fructose and 
citrate. The non-return rates (NNR) were equal in the two groups before rbST 
treatment, but from then on, an increase of NNR was observed in the rbST treated 
group. EL-Harairy (2000) found that the ejaculate volume, percentage of live sperm, 
sperm concentration and total sperm output per ejaculate were significantly higher in 
rbST treated rams compared with the control. The sperm abnormalities were 
significantly lower in rbST-treated rams compared with the control. 
 Fourie et al. (2004) investigated the influence of two feeding regimes on scrotal, 
testicular and semen characteristics for young Dorper rams. The sperm concentration 
was greater in EM rams (1170.3 x106 cells /ml) compared with IM rams (731.6 x106 
cells /ml). 
 The objective of this study was to investigate the effect of prepubertal injection of 
recombinant bovine somatotropin (100mg rbST/14 days, 7 injections) on physical 
and biochemical semen characteristics of Rahmani lambs fed different levels of 
dietary energy ( normal energy and high energy). 
 
MATERIALS AND METHODS 
 

This study was carried out at Animal Physiology Lab., Faculty of Agriculture, 
Cairo University, Giza, Egypt, and laboratories of Animal Production Department, 
National Research Centre. Dokki, Giza, Egypt during the period from January to 
September 2004. 
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1- Experimental animals 
A total of twelve Rahmani lambs were used in this study. The initial weights were 

30.9±1.03 Kg, (5-6 months old). The lambs randomly divided into three symmetric 
experimental groups. Animals were housed in semishaded yards, Water was free all 
time. 
 
2- Feeding 

The lambs were divided into three symmetric groups. The first group (n=4) was 
treated with Nacl 0.9% and fed a complete mixed ration containing 72.0% TDN to 
cover 100% of their requirements, 14.0% CP and 17.7% CF (Normal Energy, 
Control). The second and third groups (n=4 of each) were treated with rbST (100mg 
rbST/14 days, 7 injections), the second group fed on the same diet of the control 
group (NE-rbST) , while the third group fed on diet containing 86.4% TDN to cover 
120% of their requirements, 13.7% CP and 13.7% CF (High Energy, HE-rbST), 
respectively. The ingredients of feeding rations are presented in Table1. 

 
Table 1. Ingredients and chemical analysis (%) of experimental diets 

 
Protected fat used (Magnapac® , Norel S.A., Spain) contains of 84.0% Brute fat, 

9.0 % Calcium, 0 % Protein, 0 % Ash, 3.4 % Humidity and 100 mg/Kg Antioxidant 
(BHT), to perform the energy levels of the diet. 

The lambs were allowed 15 days to  adapt to energy diets. The amount of 
feed was calculated to cover their allowances according to NRC (1985) and modified 
to cope with body weight changes. The complete mixed ration was offered in a pellet 
form twice daily at 8.0am and 2.0 pm.  
 
3- Treatment of rbST 

After the end of the adaptation period, the injection of rbST was started, the rbST 
treated lambs received 100mg of somatech™ bovine somatotropin (sterile 
sometribove zinc suspension, Austria), 7 injections every two weeks . The rbST was 

Experimental diets  
Ingredients (%) Normal Energy 

(NE) 
High Energy (HE) 

Yellow  corn 25 40.5 
Sunflower cake 15 2 
Soya bean meal 10 14 
Wheat bran 10 3 
Bean straw 16 4 
Sugar beet pulp 17 29 
Magnapac® 3 4.5 
Lime stone 2 2 
Salt 1 1 
Minerals and vitamins 
mixture 

1 1 

TDN/ DM 72.3 86.4 
CP/ DM 14.0 13.7 
CF/ DM 17.7 13.7 
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given subcutaneously in the prescapular region. Untreated animals were injected with 
saline solution (0.9% Nacl) in the same area following the same regime and the same 
volume (ml). 

 
4- Semen Samples 

After two months from the last dose of rbST, semen samples were collected twice 
weekly for each ram for nine weeks (from July to September) by means of an 
artificial vagina (AV) after precollection stimulation consisting of 3 false mounts and 
active restrain, the ram is allowed to mount the female. Upon ejaculation, the AV was 
immediately tilted downward toward the test tube. The semen was drained into the 
collection tube, which is then removed and placed in water bath maintained at 37◦С. 
Semen volume, semen motility, abnormalities, live sperm percentage and sperm 
concentration were recorded. Then, semen samples were centrifuged at 5000 r.p.m. 
for 10 minutes at 4°С. The recovered seminal plasma fraction was centrifuged at 
10.000 r.p.m. for15 minutes at 4°С and supernatant was stored at -20◦С until analysis 
as described by Taha et al. (2000). Total sperm output for each ejaculate was 
calculated according to following formula:  

Total sperm output/ejac. (x109) = volume  X  Sperm Concentration /ml           
 
5- Biochemical Analysis 

Biochemical analysis of seminal plasma was assayed according to the following 
Table 2. 

 
Table 2. The methods and the kits which were used to quantify the different 
parameters of seminal plasma 

Parameters Method Company Reference 

Total protein Colorimetric  
Stanbio Laboratory(Boerne, 

Texas,78202 USA) 
Cannon et. al., 

(1974) 

Albumin Colorimetric 
Stanbio Laboratory(Boerne, 

Texas,78202 USA) 
Dumas and  

Biggs  (1972) 

Triglycerides 
Enzymatic-
colorimetric  

Stanbio Laboratory(Boerne, 
Texas,78202 USA) 

Scheletter and 
Nussel (1975) 

Total Lipids  Colorimetric 
Biodiagnostic ( Dokk, Giza, 

Egypt)  
Zollner and 

Kirsch (1962) 

Cholesterol  
Enzymatic-
colorimetric 

Stanbio Laboratory(Boerne, 
Texas,78202 USA) 

Stein (1986) 

AST /ALT  Colorimetric 
Quimica Clinica Aplicada 

S.A.(Amposta, Spain) 
  

Reitman and 
Frankel (1957) 

 
6- Statistical Analysis 
 Data were analyzed using the general linear model of SAS (1998). Using the 
following model: -     

 Yij = µ + Ti + Eij  
 Where: 
Yij = the observation ij 
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µ   = Overall mean 
Ti =Treatment (i=1, Normal energy and saline i=2, Normal energy and rbST and i=3, 

High energy and rbST)                      
Eij=Experimental error associated with ij observation assumed to be randomally 

distributed.     
Differences between means were tested using (Duncan, 1955). Repeated 

measurements were adjusting according to Neter et al. (1985).  
 
RESULTS AND DISCUSSION 
 
1- Semen physical characteristics responses 

Effects of rbST treatment on semen physical characteristics of Rahmani rams are 
presented in Table (3). 
 
Table 3. Effect of rbST treatment on semen physical characteristics (Χ‾±SE) of 
Rahmani rams fed different dietary energy 

a, b, c.….Means having different superscript letters within the same row differ significantly (P<0.05). *NE, 
Normal dietary energy level as TDN % ** HE, High dietary energy level as TDN %     

 
Ejaculate volume (ml) 
 Ejaculate volume increased (P<0.05) by 22.9% in NE-rbST group compared with 
HE-rbST group (1.18 vs. 0.9 6ml, respectively). However, the ejaculate volume 
increased by 18% in NE-rbST group, but did not differ significantly compared with 
the control (1.18 vs. 1.00 ml, respectively). These findings are in agreement with EL-
Harairy (2000) who reported that the treatment by rbST (100mg/14days for five 
injections) caused significant increase in ejaculate volume of 10.5% in treated rams 
compared with the control (0.95 vs. 0.86 ml, respectively). Also, Hafez et al. (2005) 
reported an increase (P<0.05) in ejaculate volume by 29% in treated bulls with eight 
injections of 500mg bST every 14 days compared with the control (4.0 vs. 3.1 ml, 
respectively). 

These findings disagree with Sauerwein et al. (2000) who found that the 
treatment with 640 mg of rbST each 14days lead to the reduction of ejaculate volume 

Dietary energy levels 

NE* HE** Parameters 

Control rbST rbST 

Ejaculate volume (ml) ١.٠٠dc±0.04 ١.١٨cb±0.07 ٠.٩٦ d±0.05 

Density (score; 0-5) 3.80a±0.11 3.47b±0.10 3.73ab±0.09 

Mass motility (score; 0-5) ٤.٨٨±0.06 ٤.٩٤±0.03 4.82±0.09 

Advanced motility (%) 79.22ab±1.51 80.10ab±1.34 78.06b±2.38 

Live sperm (%) 84.14b±1.31 84.30b±1.15 85.82ab±1.44 

Total abnormalities (%) 16.20±0.99 16.32±0.98 17.89±1.04 

Sperm concentration (109/ml) 320.46bc±16.43 282.80c±16.43 380.05a±17.94 

Sperm output (109/ejaculate) 320.46ab±28.81 333.70ab±28.81 364.90a±31.46 

Total output live (109 /ejaculate) 269.63ab±27.50 281.31ab±21.16 313.16a±26.98 
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during and after treatment by rbST compared with the preceding period before 
treatment in both the control and rbST treated-bulls.  

The ejaculate volume did not differ significantly in HE-rbST rams compared 
with the control rams. This result was observed in rams by Alvarez et al. (1995) who 
reported that there were no significant differences in ejaculate volume in merino 
rams, fed rations with an energy content exceeding that of the standard diet by 15, 22 
and 30%. Fourie et al. (2004) reported that the means of ejaculated volume was not 
differ significantly (1.08 and 1.1ml) for extensive and intensive managed rams, 
respectively. EL-Sheshtawy et al. (2004) found that the ejaculate volume did not 
improved for Baladi goats supplemented with protected fat (50g/h/day) compared 
with the control.  

This is may be indicate that the treatment of rbST in high energy diet (120% 
TDN) did not affect the ejaculate volume compared with the control. Effect of rbST 
treatment and dietary energy level on semen physical characteristics of Rahmani 
rams through the experimental period is shown in Fig. (1).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Effect of rbST treatment and dietary energy levels on semen physical 
characteristics of Rahmani rams throughout the experimental period 
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Sperm Density (Score 0-5)  
The NE-rbST group had a lower (P<0.05) semen density score by (8.7%) 

compared with the control rams. There were no significant differences in semen 
density score between HE-rbST and NE-rbST rams (3.73 vs. 3.47, respectively). 
Values of semen density score are ranged from 3.47 to 3.80. Fourie et al. (2004) 
found that the semen density of the samples collected from the intensive managed 
rams varied from watery to milky, while the extensive managed rams varied from 
milky to creamy. 
   
Mass and Advanced Motility  

Treatment of rbST did not cause any significant effect on sperm mass motility 
(Score 0-5) or sperm advanced motility (%) in all experimental groups. However, all 
groups had high score ranged from 4.88 to 4.94. Values of advanced sperm motility 
ranged from 78.06 to 80.10%. 
 
Live Sperm 
 There were no significant effect of rbST treatment on the percentage of live 
sperm and total live sperm (×109) in all experimental groups. Values of live sperm 
are ranged from 84.14 to 85.82 %. Values of total live sperm concentration ranged 
from 278.27 to 315.89 ×109/ml. 
 

Total sperm abnormalities (%) 
Treatment of rbST did not cause any significant effect on total sperm 

abnormalities in all experimental groups. The percentage of total sperm abnormalities 
ranged from 16.20 to 17.89 %.  

 

Total sperm output (sperm concentration/ejaculate ×109) 
 Total sperm output did not differ significantly in all experimental groups. Values 
of total sperm concentration were ranged from 332.00 to 367.25 ×109/ejac..  

In the present study, mass motility, advanced motility, percentage of live sperm, 
total live sperm, total sperm abnormalities and total sperm output were not 
significantly different among experimental groups. In the present study, effect of 
energy levels on mass motility and advanced motility is in agreement with El-
Sheshtawy et al. (2002) who found that the supplementation of protected fat (50g/h/d 
Magnapac) did not have any significant effect on semen mass and advanced motility 
in treated goats compared with the control. In young Dorpar rams Fourie et al. (2004) 
reported that overall motility and mass motility were significantly higher in extensive 
managed rams (low energy) compared with the intensively managed rams (high 
energy) (80.5% and 3.3 vs. 50.1% and 2.3), respectively. In Baladi goats EL-
Sheshtawy et al. (2004) found that the dietary protected fat (5%) did not cause any 
significant effect on mass and advanced motility compared with the control 
goats(3.95 and 76.30% vs. 3.60 and 79.59%), respectively. On the other hand, in the 
present, the effect of rbST on mass motility and advanced motility is in agreement 
with the result of Sauerwein et al. (2000) in Simmental bulls, who reported that after 
freezing and thawing semen the sperm motility rates did not differ significantly in 
treated bulls with rbST (640 mg/14 days) compared with control (64.0 vs. 64.1%, 
respectively). In mature rams EL-Harairy (2000) observed that the sperm motility did 
not significantly differ in Rahmani x Finn rams treated with rbST, 100mg per 14days 
from the control (83.75 vs. 83.98 %, respectively). In Friesian bulls, Hafez et al. 
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(2005) reported that  bulls treated with 500 mg of rbST every 14 days for eight 
injections had a higher score of sperm motility compared with the control (3.5 vs. 2.6, 
respectively). 
 In the present study, the effect of energy levels on the percentage of live sperm is 
in agreement with the result of, Fourier et al. (2004) who reported that the live sperm 
percentage was not significantly changed in extensively managed rams and 
intensively managed rams (74.6 vs. 68.5%, respectively). It may be possible that the 
test period of 49 days was not long enough to induce visible changes in sperm 
viability. Effect of rbST on live sperm percentage  in mature rams was reported by 
EL-Harairy (2000) who found that R x F rams injected with 100 mg rbST/14 
days/ram were significantly (P<0.05) higher in live sperm percentage than the control 
rams (80.33 vs. 78.76 %, respectively). In bulls, Hafez et al. (2005) reported that 
treating bulls with 500 mg of rbST every 14 days for eight injections had a higher 
percentage of live sperm compared with the control (77.2 vs. 69.1%, respectively).  
 In the present study, effect of energy levels on total sperm abnormalities is in 
agreement with the result  in rams by Fourie et al. (2004) who found that the 
percentage of abnormal spermatozoa was unsignificantly higher in intensively 
managed rams (high energy) compared with extensively managed rams (low energy) 
(17.6 vs. 12.5%, respectively), it may be possible that the test period of 49 days was 
not long enough to induce visible changes on sperm morphology. However, these 
results are not in agreement with EL-Sheshtawy et al. (2002) who found that the 
percentage of abnormal sperm decreased significantly (P<0.05) in goats 
supplemented with protected fat (50g/h/d Magnapac) compared with the control (6.1 
vs.13.2 %), respectively. The same authors found the same result in Baladi goats EL-
Sheshtawy et al. (2004) reported that the percentage of abnormalities and acrosomal 
damage of spermatozoa were reduced significantly (P<0.01) in goats fed rations 
containing two sources of protected fat (5%) compared to the control (4.49 and 4.98 
vs. 8.28 %, respectively). In rams, EL-Harairy (2000) found that the injection of R x 
F rams with 100mg rbST/14days/rams decreased the percentage of abnormal sperm 
significantly (P<0.05) compared to control rams (5.91 vs. 8.40 %), respectively. In 
bulls, Hafez et al. (2005) reported that the bulls treated with 500 mg of rbST had a 
lower percentage of abnormal sperm than the control (16.8 vs. 22.5 %, respectively). 

In the present study, the effect of energy levels on total sperm output is in 
agreement with Fourier et al. (2004) who found that the total sperm output in the 
intensively managed rams (high energy) was significantly lower (731.6 vs. 
1170.3x106cells/ml, respectively) compared with extensively managed rams (low 
energy). Effect of energy levels on total sperm output is in agreement with Sauerwein 
et al. (2000) who found that total sperm output concentration was higher but not 
significantly so in bulls treated with 640mg rbST/14days compared with the control 
during treatment and post-treatment (8.0 and 7.8 vs. 6.3 and 6.3 x109/ejaculate, 
respectively). However, the present results are  not in agreement with EL-Harairy 
(2000) and Hafez et al. (2005), whereat in rams EL-Harairy (2000) found that the 
total sperm output was significantly (P<0.05) higher in Rahmani x Finn rams treated 
with rbST (100mg/14days/ram) compared to the control rams (289.78 vs. 
237.63x109/ml, respectively). In bulls, Hafez et al. (2005) reported that the sperm 
output in treated bulls with rbST was significantly higher compared with the control 
(5.484 vs. 2.926 x109/ejaculate, respectively). 
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From these results it may be said that the, effect of rbST on mass motility, 
advanced motility, percentage of live sperm, total live sperm, total sperm 
abnormalities and total sperm output is not clear  in many ruminant males. The 
different effect of rbST treatment may be attributed to the differences of the 
nutritional status, the time from the year and the dose of somatotropin (rbST). 
 
Sperm concentration (109/ml) 
 In general, effect of high energy level on sperm concentration was clear-cut. 
Sperm concentration was increased (P<0.05) in HE-rbST rams by 34.4 and 18.6% 
compared with NE-rbST and the control (380.05 vs. 282.80 and 320.46 ×109/ml, 
respectively). Sperm concentration in NE-rbST rams was lower by 11.8%, but did not 
differ significantly compared with the control (282.80 and 320.46 x109/ml, 
respectively). The values of sperm concentration  ranged from 282.80 to 380.05 
×109/ml. Similar result was found in goats by EL-Sheshtawy et al. (2002) who found 
that sperm concentration was increased significantly (P<0.05) in goats supplemented 
with protected fat (50g/h/d Magnapac) compared with the control (3345.0 vs. 2646.7 
x106/ml, respectively). In rams, Fourie et al. (2004) found that the linear progression 
of sperm cells concentration from the extensively managed rams was significantly 
higher than that of the intensively managed rams. In rams EL-Sheshtawy et al. (2004) 
reported that the sperm concentration was increased (P<0.01) in goats fed rations 
containing protected fat (5% from two sources) compared to the control (3111.2 and 
3034.9 vs. 2462.5 x106/ml, respectively).  

Sperm concentration in rams of NE-rbST was lower, but did not differ 
significantly from the control rams (282.8 and 320.5x109/ml, respectively). This 
finding id in agreement with Sauerwein et al. (2000) who found that sperm 
concentration was lower in Simmental bulls treated with 640mg rbST/14 days during 
and post-treatment (1.2 and 1.3x109/ml) compared with the control (1.4 and 
1.6x109/ml), respectively. In mature rams EL-Harairy (2000) reported that R x F 
rams treated with 100mg rbST/14 days did not differ significantly in sperm 
concentration from the control (298.15 vs. 302.61x106/ml, respectively). On the other 
hand, the sperm concentration in the present study is not in agreement with the result  
found in bulls by Hafez et al. (2005) who reported that sperm concentration was a 
significantly higher in bulls treated with 500 mg rbST/14 days compared with the 
control (1.287 vs. 0.890x109/ml, respectively). 
 
2- Seminal plasma characteristics responses 

Table (4) shows the effect of rbST treatment and energy levels on seminal plasma 
parameters.  

In the present study, seminal plasma concentrations of total protein, globulin, 
triglycerides, total lipids and activities of AST, ALT, AST/ALT ratio A/G ratio were 
not changed significantly in all experimental groups. Concentration of seminal 
albumin was significantly higher in NE-rbST compared with HE-rbST, but did not 
differs significantly compared with the control. At the same time, concentration of 
seminal albumin did not differ significantly in HE-rbST compared with the control. 
Seminal plasma concentration of cholesterol increased significantly (P<0.05) in HE-
rbST compared with the control, but did not differs significantly compared with NE-
rbST rams. However, seminal plasma cholesterol concentration in NE-rbST group 
did not differ significantly compared with the control.  
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The results of the present study are in agreement with the results which obtained 
in Baladi goats, EL-Sheshtawy et al. (2002) found that the concentration of total 
protein, albumin and globulin in seminal plasma did not increased significantly in 
supplemented goats with protected fat (50g/h/d Magnapac) compared with the 
control (10.3, 21.50 and 82.13 vs. 10.2, 19.97 and 82.43 g/dl, respectively).    

 

Table 4. Effect of rbST treatment on seminal plasma characteristics (Χ‾±SE) of 
Rahmani rams fed different dietary energy  

 
Dietary  energy levels 

NE* HE** 
Parameters 

Control rbST rbST 
Total protein (g/100ml) 6.64± 0.24 6.45± 0.24 6.67± 0.26 
Albumin (g/100ml) 3.18cb± 0.09 3.37ab± 0.09 3.09c± 0.09 
Globulin (g/100ml) 3.46± 0.23 3.09± 0.23 3.58± 0.25 
A/G ratio  1.15± 0.10 1.19± 0.10 1.19a± 0.11 
Total lipids (g/100ml) 0.87ab± 0.03 0.92a± 0.03 0.93a± 0.03 
Triglycerides 
(mg/100ml) 

235.50±8.36 232.76±7.33 229.06± 5.16 

Cholesterol (mg/100ml) 202.20c±6.08 214.47cab± 6.16 222.00ab±7.00 

AST (U/ ml ) 76.64b±4.97 73.75b±6.12 81.86ab±7.89 
ALT (U/ ml) 64.79ab±8.10 58.31b±3.92 60.21b±3.74 

AST/ALT ratio 1.40±0.17 1.33±0.11 1.41±0.13 

a, b, c.. Means having different superscript letters within the same row differ significantly 
(P<0.05). *NE, Normal dietary energy level as TDN % ** HE, High dietary energy level as 
TDN %     

 

Effect of rbST treatment and dietary energy level on seminal plasma constituents 
of Rahmani rams thoughout the experimental period is shown in Fig. (2). The total 
lipids of seminal plasma in the present study are not in agreement with the result 
reported by  EL-Sheshtawy et al. (2002) who found that the total lipids of seminal 
plasma was increased significantly (P<0.05) in supplemented goats with protected fat 
(50g/h/d Magnapac) compared with the control (2591.4 vs. 1088.7 mg/dl), 
respectively. The same authors found the same result in Baladi goats, EL-Sheshtawy 
et al. (2004) used two sources of protected fat (5% from each) in goats rations where 
they found that the total lipids of seminal plasma was increased (P<0.05) in goats 
supplemented with protected fat compared with the control (2513.3 and 3289.7 vs. 
1871.6 mg/dl, respectively).  

However, EL-Sheshtawy et al. (2002) reported that the cholesterol of the seminal 
plasma was decreased (P<0.05) in goats supplemented with protected fat (50g/h/d 
Magnapac) compared with the control (380.0 vs. 730.0 mg/dl, respectively). This 
result is not in agreement with the result which reported by the same authors in 
Baladi goats, EL-Sheshtawy et al. (2004) useing two sources of protected fat (5% 
from each source) in goat rations, they reported that the cholesterol of the seminal 
plasma was increased significantly (P<0.05) in supplemented goats compared with 
the control (730.0 and 749.7 vs. 653.3 mg/dl, respectively). This difference in 
cholesterol concentration of seminal plasma may be attributed to increasing the 
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dietary energy level from 50g/h/d to 5% protected fat from goats rations. This result 
in agreement with the result of our study, on rbST- HE (120%TDN) showing an 
increase in seminal cholesterol compared with NE-rbST and with the control rams. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Effect of rbST treatment and dietary energy level on seminal plasma 
constituents of Rahmani rams thoughout the experimental period 
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Concentration of seminal plasma triglycerides in the study disagree with EL-
Sheshtawy et al. (2002) who found that the concentration triglycerides was increased 
significantly (P<0.05) in goats supplemented with protected fat (50g/h/d Magnapac) 
compared with the control (1386.4 vs. 980.0 mg/dl, respectively). Similar result was 
reported by the same authors EL-Sheshtawy et al. (2004).  

Effect of rbST treatment on activity of ALT and AST was reported by Hafez et al. 
(2005)  that the activity of AST in seminal plasma was higher (P<0.05) in bulls 
treated with rbST compared with the control (114.1 vs. 99.0 RFU/ml, respectively). 
On the other hand, activity of ALT was lower (P<0.05) in treated bulls compared 
with the control (33.5 vs. 28.9 RFU/ml, respectively). 

Effect of rbST on seminal plasma parameters in the present study was similar to 
that reported in blood plasma observed in goats and ewes by Sallam et al. (2005) 
using two different doses of rbST 50 or 100mg/14days/ewe for 8 weeks. They 
reported that the blood plasma concentrations of total protein, albumin and globulin, 
albumin globulin ratio and activities of AST and ALT did not change significantly in 
treated-ewes compared with the control. In addition to the concentration of plasma 
cholesterol was decreased significantly in treated-ewes compared with the control. 
The same authors found the same results in goats, Sallam et al. (2005) used the same 
doses of rbST (50 or 100mg rbST/14days/goat) and fed diets provided 120% TDN 
from their requirements (NRC, 1985). In bulls EL-Henawy (2006) found that the 
concentration of total lipids did not differ significantly in bulls treated with 
500mg/rbST/14days compared with the control. From these results it may be said 
that, the treatments of rbST dose not cause significant effect on seminal plasma 
parameters in the rams.  
 
CONCLUSION 
 
 Use of rbST possibly improves semen characteristics of Rahmani rams fed 
normal and high dietary energy. 
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 قبل البلوغ على خصائص السائل المنوى ًتأثیر الحقن بهرمون النمو البقرى المخلق وراثیا

   على علائق مختلفة الطاقةهفى كباش الرحمانى المغذا

  

  ١ ، حمدى محمد مراد٢ ، ابراهیم عوض االله٢ ، ولید شقویر١یاسین محمد حافظ
 

ز  المركـ،نتاج الحیوانىلإ قسم ا-٢، .ع.م.ج ، الجیزة، جامعة القاهرة، كلیة الزراعة،قسم الانتاج الحیوانى -١

 .ع.م.، ج جیزة، الدقى ،القومى للبحوث

  

قبل البلوغ بهرمون النمو البقرى المخلـق وراثیـا علـى الخـصائص الطبیعیـة أستهدف البحث دراسة تأثیر الحقن 

أسـتخدم فـى هـذه .  و الكیمیائیة للـسائل المنـوى لكبـاش الرحمـانى المغـذاة علـى مـستویات مختلفـة مـن طاقـة الغـذاء

ى قسمت الكباش الـ.  شهور٦ الى ٥و أعمارهم من )  كجم1.03±30.9( كبش رحمانى وزنهم الحى ١٢الدراسة 

ص كـل و غـذیت  % ٠.٩حقنـت بمحلـول فـسیولوجى )  كبـاش٤(المحموعـة الاولـى .  ثلاث  مجموعـات متماثلـة

 .NE)كنتـرول(مـن الاحتیاجـات % ١٠٠ لتغطیـة (TDN) مواد غذائیة مهضومة% ٧٢على علیقة تحتوى على 

ـــ )  كبــاش لكــل٤(المجموعــة الثانیــة و الثالثــة  وغــذیت .  یــوم١٤/rbST مللجــم هرمــون النمــو البقــرى١٠٠حقنــت بــ

 % ٨٦.٤امـا المجموعـة الثالثـة فغـذیت علـى علیقـة تحتـوى علـى ) NE-rbST( المجموعة الثانیة مثل الكنتـرول 

TDN مــن الاحتیاجــات للطاقــة % ١٢٠ لتغطیــة)HE- rbST.( یــوم للتــأقلم مــع العلائــق تــم ١٥تركــت الاغنــام 

تم أخـذ عینـات . المقننات حسب التغیر فى الوزنوتعدل ) NRC, 1985(حساب كمیة الغذاء بناء على مققننات 

تـم قیـاس حجـم القذفـة و .  أسابیع و بعد انتهـاء الحقـن بـشهرین٩السائل المنوى من كل كبش مرتین اسبوعیا لمدة 

تــم فــصل بلازمــا الــسائل المنــوى .  تقــدیر الحركــة و الــشواذ و نــسبة الحیوانــات الحیــة و تركیــز الحیوانــات المنویــة

  . درجة مئویة٢٠-زى و خزنت على بالطرد المرك

  :وقد أظهرت النتائج مایلى

ولــم یختلــف حجــم القذفــة . مقارنــة ببــاقى المجموعــات) NE- rbST(زاد حجــم القذفــة معنویــا فــى مجموعــة 

تقــدیر كثافــة الــسائل المنــوى كــان اقــل فــى مجموعــة .   مجموعــة الكنتــرولHE-rbST) ,(معنویــا بــین مجموعــة 

)NE- rbST ( تزاید تركیز الحیوانات المنویة معنویـا فـى مجموعـة . معنویا بین باقى المجامیعولم یختلف)HE-

rbST (الحقــن بهرمــون النمــو لــم یــسبب ایــة زیــادة معنویــة فــى الحركــة التقدمیــة والحركــة . مقارنــة ببــاقى المجــامیع

  .فةالجماعیة ونسبة الحى و المیت و نسبة الحى والشواذ و تركیز الحیوانات المنویة بالقذ

 & ALT لم یتأثر معنویا تركیز كل من البروتین الكلى و الجلوبیولین و اللیبیدات الكلیـة و نـشاط انزیمـات 

ASTبینمـــا انخفـــض تركیـــز الالبیـــومین ببلازمـــا .  و النـــسبة بینهمـــا ببلازمـــا الـــسائل المنـــوى بالمعـــاملات المختلفـــة

تزایـــد تركیـــز الكولـــستیرول ببلازمـــا الـــسائل .  عمقارنـــة ببـــاقى المجـــامی) HE-rbST(الـــسائل المنـــوى فـــى مجموعـــة 

  .مقارنة بالكنترول) HE-rbST(المنوى لكباش مجموعة 

حقـن هرمــون النمــو البقــرى المخلــق تحــسن مــن بعـض خــصائص الــسائل المنــوى فــى كبــاش الرحمــانى المغــذاة 

لتـــأثیر الایجـــابى علـــى علائـــق مرتفعـــة الطاقـــة و الكنتـــرول و قـــد لـــوحظ ان طاقـــة الغـــذاء المرتفعـــة خفـــضت مـــن ا

   .للهرمون على السائل المنوى


