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1. Introduction

    Rahmani sheep produces good quality meat and respond 
well to genetic improvement through selection. They are 
also known for their ability to walk long distances and the 
ability to cope with harsh environmental conditions such as 
long periods of drought and high temperatures. Therefore, 
they had been introduced in several Egyptian areas. 
Characterization of puberty and early sexual development 
is a valuable tool for selection within the males of a given 
breed. The onset of puberty in sheep is influenced by 

genetic and environmental factors such as breed climate 
nutrition and strain differences. Workers on age at puberty 
agree that the early age is associated with the time of birth 
and the nutritional planes. Differences in sexual puberty 
behavior among ram and ewe lambs have been recognized 
for many years[1]. The onset of puberty is the result of a 
series of complex developmental events that occur within 
the reproductive endocrine axis. Just before the onset, 
there is a high frequencey rhythm of GnRH secretion and a 
sustained rise in basal luteinizing hormone (LH) secretion[2]. 
In addition, there are a number of paracrine factors, 
including growth hormone and insulin-like growth factor 
1, which can also modify the GnRH synthesis and action on 
the pituitary gonadotrophs[3]. Regarding the effect of growth 
hormone axis on puberty of ruminants, in heifers, growth 
hormone (GH) deprivation induced by immunonuetralization 
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of growth hormone releasing factor was associated with 
delayed puberty[4,5]. Moreover, it was reported[6,7]  that the 
decrease in somatotropin concentration can delay the onset 
of puberty in heifers. On the other hand, Radcliff[8] found 
that manipulation of the soamatropin axis with recombinant 
bovine soamatotropin improved the heifer’s growth and 
reduced age at first calving. From the above it is apparent 
that several reports dealt with the effect of growth hormone 
axis on cattle’s puberty, except for Hayat H El-Nour[9] who 
recorded early puberty in somatotropin treated Barki ewe 
lambs; the studies directed toward the effect of growth 
hormone on puberty of sheep are scarce. Depending on the 
previous consideration, and the finding of Sharafeldin MA 
[10] that Rahamini ewe lambs attain puberty at age ranged 
from 233-420 days and body weight range of 25-38 kg bw; 
the present investigation was conducted on this Egyptian 
native breed of ewe lambs to study the effects of prepubertal  
(>50 days before puberty[11]) administration of somatotropin 
on puberty attainment (based on serum progesterone level), 
serum IGF-1 and some of blood-borne metabolites (glucose, 
total cholesterol, high density lipoprotein and urea).

2. Materials and methods

2.1. Animals and ration 

   This study was conducted at Faculty of Veterinary 
Medicine, Cairo University, Egypt located in the south 
part of Nile Delta (latitude 30’ 01” N; longitude 31’21” E) 
during summer season. Twelve Rahmani ewe- lambs aged 
between 6 to 7 months and average body weight (24.25±0.38) 
kg. Animals were randomly allocated into two groups of 
6 ewe-lambs each and kept in separate groups. The first 
group was kept as a control and second group was injected 
subcutaneously, every two weeks, with somatotropin 
(Smatech, Elanco, Austria) in a dose of 0.1 mg/kg bw/day [12], 
The biweekly dose of somatotropin was calculated to release 
the previously mentioned dose level, moreover, the changes 
in body weight were taken in consideration during the dose 
computation. The study period was twelve weeks. Animals 
were fed with a basal diet of hay (64.2%) and barley grain 
(35.0%) plus minerals and vitamins (0.8%). Additionally, 
the ewe-lambs were given ad libitum access to feed and 
clean water was available at all times. The ewe lambs were 
weighed at the start and biweekly thereafter, after a fast of 
24 hours from feed and 16 hours from water. The initial and 
the final body weights, and the overall daily body gain for 
both groups were estimated. Furthermore, at the end of the 
study, the body condition score, withers height and heart 
girth were determined. 

2.2. Blood sampling 

   Individual blood samples were collected prior to the 
beginning of the study (pretreatment or 0 blood samples), 
thereafter, blood samples were weekly obtained till the end 
of the study period. Blood samples were allowed to clot and 
sera were separated by centrifugation at 3 000 rpm for 15 
minutes. Sera were divided into aliquots and frozen at -20 
曟 until assayed for insulin-like growth factor-1 (IGF-1), 
progesterone, glucose, total cholesterol, high density 
lipoprotein and urea. 

2.3. Data collection techniques 

2.3.1. I-Hormonal assay 
   A-Insulin-like growth factor-1 (IGF-1) assying: Insulin-
like growth factor-1 was assayed, in the pretreatment 
sample and then every two weeks till the end of the 
investigation, by two-sites immunoradiometric assay 
(IRMA) according to the method adopted by Miles LM[13] 
using kit purchasded from DSL,Webster, Texsas, USA. It is 
noteworthy that Francis GL[14] reported that the sequence 
of ovine IGF-1 and human IGF-1 are identical except for 
the substitution in the sheep of Ala for Pro at residue 66; 
accordingly, Spicer LJ[15] stated that the standard of this kit 
was believed to be suitable for IGF-1 assaying in sheep.
   B-progesterone determination: Progesterone level was 
determined in the weekly collected serum samples (as a 
measure for puberty attainment[3, 16] by competitive ELISA 
using kits obtained from Dima, Germany.
   II-Blood-Borne Metabolites: Serum glucose, total 
cholesterol, high density lipoprotein and urea were 
determined spectrophotometrically in the pretreatment 
and the weekly serum samples. Serum glucose was 
determined by kits brought from Biodiagnostics, Egypt; 
total cholesterol was assayed and the kits were obtained 
from Biocon Diagnostik, Germany. Additionally, serum low 
and very low densities lipoproteins were percipitated by 
percipitating reagent obtained from Stanbio Laboratory, 
Texas, USA. After percipitation, serum high density 
lipoprotein cholesterol was estimated by total cholesterol 
kits brought from Chema Diagnostica, Italy. Meanwhile, 
urea was analyzed using  kits of Stanbio Laboratory, Texas, 
USA.

2.4. Statistical procedures 

   Data were presented as means±SE and analyzed by two 
way analysis of variance (ANOVA) according to Snedecor 
GW[17]. Treatment means were compared by the least 
significance difference test (LSD). Moreover, unpaired ‘t’ 
test was used to evaluate the differences between the two 
groups in their body weight, overall body weight gain, 
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overall dry matter intake, body condition score, heart 
girth and withers height. Additionally, control group’s 
cumulative numbers of ewe-lambs attaining puberty that 
were presented in our  previous study were compared with 
those of somatotropin treated one using chi square test. 
Significant differences were set at P<0.05. 

3. Results     

   Control animals had significantly decreased body weight 
and body condition score (30.67±0.95 kg and 2.00 ± 0.00) 
than those on the somatotropin treated group (33.33 ±0.30 
kg and 2.25 ±0.09, P<0.05 respectively). Furthermore, dry 
matter intake and average daily gain were significantly 
improved in somatotropin treated group than those in 
control one (1.31± 0.03, 111.1 ± 3.55 g vs. 1.20 ± 0.02, 73.17 ± 
11.27 g, respectively). In addition, withers height and heart 
girth were significantly (P<0.05) increased in somatotropin 
treated ewe-lambs than those in control one (71.5 ±1.65, 

89.80 ±3.52 vs. 60.50 ±1.58, 76.75 ±2.70 cm, respectively). 
Puberty was first detected in somatotropin treated group 
after 5 weeks of study. All ewe-lambs in the somatotropin 
treated- and control groups attained puberty 7 and 10 
weeks after the start of the experiment, respectively.
   Serum progesterone concentration among different 
groups is shown in Table 1. At the beginning of study, 
there were no significant differences between the groups in 
the concentration of serum progesterone. It was observed 
that the effect of somatotropin administration on serum 
progesterone concentration was time-dependent; as the 
level of progesterone in somatotropin treated group  was 
significantly higher (P< 0.05 ) at the 6th and 7th week of 
the study than those of the control one ( Table 2).  It is 
clear from that the overall effect of somatotropin on serum 
progesterone level was statistically irrelevant. However, 
there was statistically relevant interaction, since, at the 9th 
week of the study, serum progesterone concentration in the 
control was higher than that of the treated group (Table 3).
   The overall concentration of insulin-like growth factor-1 

Table 1
Serum progesterone concentration (ng/mL) in control and somatotropin-administered Rahmani ewe lambs during the first four weeks of the study.

Groups Weeks of the study
Overall mean of treatment effect

0 week   1st week 2nd week 3rd week 4th week
Control   0.05依0.00 0.06依0.00 0.11依.010 0.10依0.00 0.08依0.00 0.08依0.00
Somatotropin-treated 0.05依0.00 0.06依0.00  0.10依0.00 0.11依0.00   0.11依0.00* 0.08依0.00

L.S.D. of treatment x duration interaction =0.0194, *P<0.05  control vs. smatotropin-treated group.

Table 2
Serum progesterone concentration (ng/mL) in control and somatotropin-administered Rahmani ewe lambs during the second four weeks of the 
study.

Groups Weeks of the study
Overall mean of treatment effect

5th week 6th  week 7th  week 8th  week
Control 0.73依0.07 0.76依0.09 0.77依0.20 0.82依0.10 0.77依0.06
Somatotropin 1.11依0.26   1.51依0.18*     1.52依0.15* 1.05依0.18   1.30依0.10*

L.S.D. of overall treatment effect =0.24, L.S.D. of treatment x duration interaction =0.48,  *P<0.05  control vs. smatotropin-treated group.

Table 3
Serum progesterone concentration (ng/mL) in control and somatotropin-administered Rahmani ewe lambs during the last four weeks of the study.

Groups Weeks of the study
Overall mean of treatment effect

5th week 6th  week 7th  week 8th  week
Control 1.36依0.41 1.52依0.43 0.41依0.07 0.44依0.04 0.93依0.17
Somatotropin 0.61依0.03* 1.22依0.17 0.72依0.01 0.32依0.03 0.72依0.07

L.S.D. of treatment x duration interaction = 0.638, *P<0.05  control vs. smatotropin-treated group.

(IGF-1) in somatotropin group was higher than that of the 
control one. Moreover, the increasing effect of somatotropin 
was interacting with the weeks of the study, since the level 
of (IGF-1) in the somatotropin group was significantly (P< 
0.05 ) elevated than that of the control during the 2nd, 
4th and 10th week of the investigation (Table 4). Data 
presented in Table 5 showed that the overall serum glucose 
concentration in the somatotropin administered Rahmani 

ewe lambs was higher than that of the control. Except for 
the 6th week when serum glucose level of the treated group 
was lower than that of control. The level of the glucose  in 
somatotropin treated ewe lambs at the 3rd, 7th, 9th and 12th 
week was incresased by 13.52%, 20.86%, 27.06% and 21.8%, 
respectively relative to that of the control. Similar tendency 
was observed in the serum concentration of cholesterol 
where the level of total cholesterol in somatotropin treated 
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group at the 2nd, 3rd, 5th, 7th and 10th week of the study 
was increased by 24.45%, 22.66%, 22.39%, 14.56% and 
16.89%, respectively as compared to control one (Table 
5). Somatotropin  had an overall and time-interacting 
increasing effect on serum high density lipoprotein in 
Rahmani ewe lambs regarding the time-dependent effect 
of treatment, somatotropin raised serum high density 
lipoprotein by 10.28%, 20.63%, 29.99%, 28.03% and 21.17% 
at the 1st, 3rd, 8th, 10th and 11th week, respectively 
relative to that of control experiment (Table 5). Serum urea 
concentration in the somatotropin treated ewe lambs was 
significantly (P<0.05) decreased than that of control at the 
1st, 4th, 6th and 10th week of the investigation.

Table 4
Effect of bovine somatotropin administration for twelve weeks on 
serum insulin-like growth factor 1 concentration (IGF-1, 毺g/L) of 
Rahmani ewe lambs.

Weeks of the study Groups
Control Somatotropin-treated

0 week    130.48依18.93 124.87依18.58
2nd week     163.30依11.94 258.42依6.05*

4th week   135.50依3.07  228.76依14.44*

6th week    186.45依10.19  229.71依32.58
8th week    188.60依11.10  223.39依25.28
10th week 218.47依9.18  337.32依24.57*

12th week    338.17依29.18 350.00依9.07
Overall treatment means    192.73依13.05   250.38依13.17*

LSD of overall treatments effect=24.52, LSD of treatments-duration 
interaction=64.86, *P<0.05  control vs. smatotropin-treated group.

Table 5
Effect of bovine somatotropin administration on serum glucose concentration, serum total cholesterol concentration,serum high density 
lipoprotein concentration, serum urea concentration of Rahmani ewe lambs(mg/dL). 

Weeks of the study

Serum glucosea Serumtotal cholesterol
 concentrationb

Serum high density
 lipoprotein concentrationc Serum urea concentrationd

Control
Somatotropin

-treated Control Somatotropin
-treated Control Somatotropin

-treated Control Somatotropin
-treated

0 week   41.49依4.13   40.05依4.08     22.80依1.11  24.41依1.02     28.95依2.09   30.95依1.13   9.88依0.76   9.40依0.66
1st week   46.45依4.56   44.89依0.61    62.23依3.99  63.27依3.67    53.10依1.00   58.56依5.23* 23.17依1.07 17.75依0.39*

2nd week   66.26依1.35   61.25依4.34   67.11依2.55 83.52依4.63*     55.32依2.63   57.21依2.65 12.13依0.46 13.33依0.45
3rd weeek   54.07依1.36   61.38依2.09   57.45依2.03 70.47依1.96*     49.30依1.25   59.47依1.58* 18.48依0.95 19.12依1.21
4th week  59.22依1.70   53.80依0.83   70.54依1.32 59.85依1.99*     34.32依1.81   32.74依0.79 14.39依0.82 11.15依1.01*

5th week  50.40依1.73   57.20依0.58    68.82依1.89 84.23依7.09*     41.72依0.74   45.72依0.62 12.82依1.15 14.84依0.31
6th week  65.05依3.55   57.61依3.97    35.77依1.11 31.95依3.07     40.53依0.62   35.61依0.64 13.33依0.65 10.67依0.39*

7th week  48.18依1.72   58.23依1.19   64.22依3.70 73.57依4.31*     30.90依2.49   33.89依1.24 11.52依0.49 11.71依0.54
8th week  48.29依2.00  51.69依2.69    64.84依2.67 60.52依0.10     38.65依1.98   50.24依1.72* 21.25依1.11 23.17依0.83
9th week  36.69依2.00  46.62依2.30*     67.29依1.44  70.50依1.71     46.32依0.85   40.23依1.60* 19.95依1.24 23.00依1.53*

10th week  38.70依1.61  42.61依2.98    58.02依0.86   67.82依1.12*     37.35依0.44  47.82依1.40* 15.26依0.18 11.99依0.34*

11th week  39.55依1.75  45.55依0.87    74.42依2.08  78.24依3.16*     38.11依1.45   46.18依1.64* 13.74依0.34 11.58依0.48
12th week   65.19依2.18  79.41依2.84*    37.80依0.52  35.17依1.90     43.18依1.40  45.95依1.04 13.18依0.71 11.99依0.48
Overall mean of 
treatment effect  50.73依1.31  53.88依1.33*    57.82依1.79  61.83依2.28    41.37依0.97   45.05依1.18* 15.32依0.49 14.63依0.54*

*P<0.05 control vs. somatotropin-treated group. aLSD of overall treatments effect=1.98, LSD of treatments-duration interaction=7.12; bLSD of 
overall treatments effect=2.06, LSD of treatments-duration interaction=7.42; cLSD of overall treatments effect=1.39, LSD of treatments-duration 
interaction=5.48; dLSD of overall treatments effect=0.63, LSD of treatments-duration interaction=2.27.    

4. Discussion

   The results of the current study identified that 
somatotropin-treated ewe lambs attained puberty earlier 
than control ones by about (2.5 weeks; ~ 18 days), as 
indicated by a rise of serum progesterone concentration to a 
level of ≥ one 毺g/L for two consecutive weeks[3, 16] Similarly, 
the injection of   Recombinant bovine somatotropin (rbST) 
reduced age (P<0.05) at puberty by 60 days. They added 
that, the live body weight at puberty were significantly 
heavier in treated than that in control group[18]. This is in 

the agreement of our results. 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[19]. Moreover, results were similar to 
that reported by[20-22] in Rahmani lambs, goats and cows, 
respectively.
   In the present finding the  effect of somatotropin 
administration on serum progesterone concentration was 
time-dependent; as the level of progesterone in somatotropin 
treated group  was significantly higher at the 6th and 7th week 
of the study than those of the control one. Similar finding was 
observed by Chadio SE[23] who recorded that somatotropin 
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treatment resulted in a tendency for higher progesterone 
levels in treated ewes[24] and heifers[25]. In contrast the 
overall plasma progesterone concentrations during the 
experimental period was not affected by rbST treatment 
being the same in treated (0.41± 0.08 ng/L) and non treated 
ewe lambs (0.35± 0.08 ng/L) [18]. This rise in progesterone 
is indicative of the occurrence of ovulation[16, 26]. This 
puberty stimulating effect of somatotropin was associated 
with enhanced body growth as indicated by increased final 
body weight, growth rate and skeletal growth as reflected by 
increased withers height and heart girth. These previously 
mentioned alterations may be due to the changes evoked by 
somatotropin at serum insulin-like growth factor-1 (IGF-1) 
and/or general metabolic pool levels (i.e. serum glucose, 
total cholesterol, high density lipoprotein and urea). This 
speculation is supported by the proposition of Suttie JM [27]. 
The current study recorded increased IGF-1 in Rahmani ewe 
lambs treated with somatotropin this finding is in accord 
with that reported by[9] in Barki ewe lambs-administered 
with somatotropin. 
   IGF-1 may be one of the potential signals by which 
somatotropin exerted its  early puberty initiating effect.  
In Shiba goat, Sakurai[26] observed that plasma IGF-1 
concentration didn’t markedly change until 5 weeks 
before puberty, they began to rise between weeks–4 and 
–1 and this increase continued throughout the onset of 
puberty and IGF-1 had a role in the initiation of puberty 
in ruminants[26]. The recorded higher IGF-1 in the treated 
group might lead to an early activation of GnRH network, 
which is the rate limiting step of puberty onset; this would 
result in an increase in GnRH discharge and cosequently 
LH secretions. This explaination is supported by Adam 
CL[28] who reported that an increase in IGF-1 within the 
physiological range stimulated LH secretion in sheep. 
Additionally, the expected increase in ovarian IGF-1, in the 
present study, as a result of the increased serum IGF-1 due 
to the administration of somatotropin to Rahmani ewe lambs 
seems plausible. Since, there was a positive correlation 
between ovarian and circulating IGF-1 and they suggested 
that ovary might derive IGF-1 from the peripheral source[33]. 
This expected increase in ovarian IGF-1 might enhance 
the ovarian activity in an outweighing manner relative to 
that of control. Furthermore, the current study reported an 
increase in serum glucose level that may represent another 
cue by which somatotropin exhibited its effect. This finding 
indicated that the treated Rahmani ewe lambs had greater 
glucose availability than their corresponding control; 

this increased glucose availability in the treated group 
may enhance the onset of puberty. It has been identified 
that glucose availability is one of metabolic regulators of 
the GnRH pulse generator in ruminant species and had 
a critical role in the onset of puberty[30]. In sheep, it was 
found that administration of glucose inhibitor inhibited 
pulsatile LH secretion[31]; also, when glucose concentrations 
were decreased by iv administration of insulin, LH pulses 
were inhibited[32]. Furthermore, the hypothalamic GnRH 
pulse generator was suppressed by 2-deoxy glucose (2DG)-
induced glucoprivation or insulin-induced hypoglycemia in 
estradiol 17毬-treated ovariectomized goats[30]. In addition 
to the central action of the increased glucose; glucose could 
affect positively the ovarian metabolism via acting as energy 
substrates and as a stimulator for the ovarian uptake of 
the precursors required for steroid hormones biosynthesis; 
since,  the glucose may promote cholesterol uptake into the 
ovine ovarian cells or vice versa[33]. 
   With regard to urea, the decreased serum urea level in the 
treated group reflected the anabolic effect of somatotropin; 
also this urea decreasing effect indicates decreased urea 
cycle activity. The expected decrease in urea cycle might 
lead to an increase of argenine availability in treated 
Rahmani ewe lambs; this probable increase in argentine 
might participate in somatotropin potentiating effect on 
puberty induction through an increase in LH supply to the 
ovary[34, 35]. From the above, it could be mentioned that 
increased serum IGF-1 and/or serum metabolites mainly 
glucose may constitute the probable underlying mechanism 
(s) by which somatotropin indirectly enhanced the early 
puberty initiation of Rahmani ewe lambs; however, the 
existence of a possible direct role of somatotriopin in this 
regard cant be ruled out. Since, high growth hormone and 
LH in cattle and buffalo heifers, respectively treated with 
growth hormone releasing factor[36, 37]. Additionally, the 
growth hormone axis was important for timing of the later 
stage of puberty in female monkeys and they concluded 
that factors that reduce growth hormone secretion may have 
deleterious effect on the completion of puberty[38]. So Growth 
Hormone (GH) is important factor in sexual maturation and 
attainment of puberty[39].
   In conclusion, somatotropin administration led to early 
puberty in Rahmani ewe lambs this may be due to increased 
provision of trohpic signals (represented by increased GnRH 
and LH secretions) that may arise from the early activation 
of GnRH pulse generator; increased nutrients availability 
crucial for ovarian function and/or local enhancement of 
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ovarian activity. These effects may resulted from direct and/
or indirect influences of somatotropin on the previously 
mentioned levels. Serum IGF-1 and/or blood-borne 
metabolites (mainly glucose) may be the potential signals by 
which somatotropin exerted its indirect effect.
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