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ABSTRACT

This study was carried out at Sakha Animal Production Research Station,
belonging to Animal Production Research Institute, Agricultural Research Center,
Ministry of Agriculture. The current work aimed to study the effect of rbST treatment
during pre- and postpartum period on live body weight, milk production, composition
and lambing rates of crossbred ewes (1/2 Finnish Landrace x 1/2 Rahmani).

A total number of 40 mature healthy crossbred ewes (1/2 Finnish Landrace x
1/2 Rahmani) having 3-4 years of age were divided into two similar groups (control
and treatment), according to their live body weight (LBW). Ewes in the first group were
served as a control group, while those in the second group were treated with a
subcutaneous injection of 160 mg recombinant bovine Somatotropin (rbST) at 14-day
interval during one-month prepartum and 4 months postpartum. During May mating
season, ewes were monitored for sign of oestrus and those observed in heat were
natural mating using 4 fertile rams. Milk yield and composition were determined
throughout first 8 lactation weeks. Results show that LBW of ewes at prepartum and
early postpartum suckling period was not affected by rbST treatment. However,
treated ewes were heavier (P<0.05) by about 5% than controls only during late
postpartum (breeding season from April to June). Treatment with rbST increased
(P<0.05) average daily milk yield of ewes during the 1%t eight weeks of lactation. The
magnitude of increase ranged between 16 and 33% during different lactation weeks.
Treatment with rbST decreased (P<0.05) contents of fat, protein and in turn total
solids in milk of ewes during the first 2 months of lactation. However, lactose and ash
contents in milk of ewes were not affected significantly by rbST treatment. Treatment
with rbST increased (P<0.05) oestrus/mating rate (40 vs. 70%) and reduced
postpartum period of lambing ewes by about one month as compared to untreated
ewes (65 vs. 93 days). Lambing rate based on number of mated ewes was
significantly (P<0.05) lower in control than in treated ewes (75 vs. 85.7%).

In conclusion, injection of 160 mg rbST at 14-day interval during one-month
prepartum and 4 months postpartum improved milk yield and lambing rate of ewes.
Keywords: rbST, ewes, productive, reproductive performance

INTRODUCTION

Bovine growth hormone can be administered to sheep (McDowell et
al., 1988 and Sandles et al., 1988), apparently because the hormones of both
species have almost identical amino acid sequences (Miller and Eberhardt,
1983). Fernandez et al. (1995) first administered a prolonged-release formula
of rbST to dairy ewes. Generally, administration of rbST to lactating dairy
cows increased the yield of milk production. The magnitude of response to
particular rbST depends on biological variation, stage of lactation and
management parameters (Akers, 2002 and Roginski et al., 2003).

For lactating ewes, a few experiments have been carried out with
rbST, but none has used a sustained-release formulation. For example,
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Westbrook et al. (1993) utilized the immunization against somatotropin
release-inhibiting factor, Sandles et al. (1988) used daily rbST injections and
McDowell et al. (1987) used intra-arterial infusions of growth hormone. In
lactating dairy ewes, Fernandez et al. (1995) showed that rbST treatment
increased milk yield (P<0.01) over the control during different lactation
weeks. The largest increase in milk yield was at 160 vs. 80 or 240 mg of rbST
by which milk yields increased by 34.1 and 53.2% during 3-8 and 11-23
weeks lactation, respectively. Milk composition is not changed by rbST
administration (Downer et al., 1993), but milk fat content can be increased at
the beginning of lactation (Bitman et al., 1984), and milk protein can be
reduced at higher rbST doses (Eppard et al., 1985).

Many studies have been evaluated the effects of rbST on dairy cow
reproduction. These effects of rbST on reproduction were related to rbST
dose-time of initiation of treatment, time of initiation of breeding and control of
other factors such as nutritional status and milk production of cows (Esteban
et al., 1994).

The galactopoletic effects of rbST are well established in sheep
(Stelwagen et al.,, 1993) and dairy goats (Knight, 1992). However, a few
studies have been investigated the effect of rbST on milk production in
lactating dairy ewes. The milk yield responses to rbST treatment in sheep are
more variable than that in cows (Davis et al., 1999). Therefore, the current
work aimed to study the effect of rbST treatment (160 mg/ewe at 14-day
interval) during pre- and postpartum period on productive (LBW and milk
production) and reproductive performance (oestrous and lambing rates) of
crossbred ewes (1/2 Finnish Landrace x 1/2 Rahmani).

MATERIALS AND METHODS

This study was carried out at Sakha Animal Production Research
Station, belonging to Animal Production Research Institute, Agricultural
Research Center, Ministry of Agriculture.

A total number of 40 mature healthy crossbred ewes (1/2 Finnish
Landrace x 1/2 Rahmani) having 3-4 years of age were divided into two equal
groups (control and treatment), according to their live body weight. Ewes in
the first group were served as a control group without injection, while those in
the second group were treated with a subcutaneous injection of 160 mg rbST
according to Fernandez et al. (1995) (Sometribove; Monsanto Europe,
Brussels, Belgium) at 14-day intervals from one month prepartum up to
insemination. The experimental period consisted of three intervals, late
pregnancy (1 month prepartum), suckling (2 months postpartum) and
breeding season.

Animals were fed according to NRC (1985) allowances. All animals
were fed concentrate feed mixture (CFM) allowances in two parts at 9 a.m.
and 4 p.m. daily. The amounts of CFM were adjusted according to the
physiological stage and production. All animals were kept under equal
management conditions and were kept in a semi-open shaded yard during
the experimental period. Fresh water was available all times.
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During the transition period pre-mating season in May, ewes were
monitored for oestrous signs by introducing well trained ram to ewes two
times daily (at 8.0 a.m. and 4.0 p.m.). Live body weight was biweekly
recorded from the beginning to end of the experiment. Number of ewes
exhibiting oestrus were determined and those observed in heat were mated
using 4 fertile rams.

Milk yield was weekly recorded after lambing throughout 8 lactation
weeks using milk suckling technique. Lambs were isolated from their mothers
during previous night and body weight was recorded (to the nearest 5 gm) at
the morning (7.0 a.m.) and left them to suckling from their dams for 30
minutes, then body weight for lambs was recorded again. The residual milk
was hand milked and recorded. Similar procedure was repeating at the
evening suckling at 5.30 p.m. The differences in lamb weight before and after
suckling (the two sucklings) were added to give daily intake of suckling
lambs. Milk intake plus milk removed by hand milking represented daily milk
yield. All lambs were weaned irrespective of weight around 12 kg LBW after
about 8-10 weeks as a suckling period.

Milk samples representing morning and evening milkings were taken
from five ewes in each group during suckling period (8 weeks) to determine
milk composition. Fat percentage was determined using the Gerber’'s method
as described by B.S.l. (1952). Protein percentage was determined by means
of micro-Kjeldahl procedure according to Ling (1963). Percentage of total
solids (B.S.l., 1952), lactose (Barnett and Abdel-Tawab, 1957) and ash
(A.0.A.C., 1984) were also determined.

Data were statistically analyzed according to Snedecor and Chocran
(1982). Duncan Multiple Range Test was used to test the differences among
means (Duncan, 1955).

RESULTS AND DISCUSION

Effect of rbST treatment on productive performance of ewes:
Change in live body weight:

Results in Table (1) show that LBW of ewes at late prepartum and
early postpartum (suckling period) was not affected by rbST treatment.
However, treated ewes were significantly (P<0.05) heavier by about 5% than
controls only during late postpartum ( May breeding season) during the
period from April to June.

The present insignificant effect of rbST injection on LBW of ewes in
this study during prepartum and suckling periods was reported in multiparous
Angora does injected with rbST (100 mg/kg BW/d) by Davis et al. (1999).
Also, Binelli et al. (1995) showed no differences in body weight of primiparous
cows received rbST (29 mg/d) for 63 days.

On the other hand, Chalupa et al. (1996) observed that as rbST
treatment increased, the body weight gain of cows decreased, therefore, the
main effect of rbST was decreased body fat reflecting the partitioning of
colories by rbST to milk at the expense of fat deposition.
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Table (1): Live body weight (kg) of ewes in treatment and control groups
during different physiological stages.

. Experimental group A
Period (day) Control | Treatment Significance
Late pregnancy (Jan.):
30 days prepartum 53.3+£0.19 53.3£0.44 NS
15 days prepartum 55.9+0.44 55.9+0.38 NS
At lambing 45.9+0.51 48.4+0.93 NS
Suckling period (Feb. - March):
30 days postpartum 48.9+0.96 50.2+0.93 NS
60 days postpartum 49.5+0.98 50.8+0.64 NS
Mating period (April- June):
90 days postpartum 49.9+0.96" 52.2+0.522 *
120 days postpartum 50.4+0.98P 52.6+0.602 *
aandb: Means within the same row with different superscripts are significantly different at

P<0.05.

Milk production:
Milk yield:

Data of milk yield presented in Table (2) show that rbST treatment
significantly (P<0.05) increased average daily milk yield of ewes during the 15t
eight weeks of lactation compared with the controls. The magnitude of
increase ranged between 16 and 33% during different lactation weeks.

Table (2): Average daily milk yield (kg/h) during the suckling period of
ewes in treatment and control groups.

Period Experimental group
(week) Control Treatment Significance
1 0.433+0.006 0.475+0.011 NS
2 0.468+0.011° 0.542+0.0122 *
3 0.493+0.012° 0.593+0.0122 *
4 0.513+0.011° 0.621+0.0112 *
5 0.531+0.012° 0.660+0.0122 *
6 0.557+0.011° 0.716+0.122 *
7 0.578+0.012° 0.767+0.112 *
8 0.593+0.013° 0.740+0.122 *

aandb. Means within the same row with different superscripts are significantly different at
P<0.05.

In accordance with the present results, many subsequent lactation
studies substantiated the positive response of milk vyield to rbST
administration (Putuam et al., 1999) and the magnitude of milk yield response
to rbST was reported to vary according rbST dose (Ocampo et al., 1995). In
case of dairy sheep, Fernandez et al. (1995) showed that rbST treatment
(160 mg every 14 days)showed the highest increase in milk yield (P<0.01)
over the control by 34.1 and 53.2% during 3-8 and 11-23 weeks lactation,
respectively. However, Davis et al. (1999) showed that milk yield
insignificantly increased by 15% in Angora does injected with rbST (100
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mg/kg BW/d) than control. The milk yield response to rbST treatment in goats
and sheep is more variable than that in cows (Davis et al., 1999). In lactating
dairy cows rbST treatment increased the yield of milk production by 10-15%
(Akers, 2002 and Roginski et al. 2003).

Growth hormone is the major galactopioetic hormone in cows and is
commonly used to increase milk yield in commercial dairy herds by affecting
both mammogenesis and lactogenesis (Hull and Harvey, 2001). The
galactopioetic effects of bST are well established in sheep (Stelwagen et al.,
1993) and dairy goats (Knight, 1992).

Binelli et al. (1995) showed that the total RNA, concentrations, RNA
accretion and the RNA to DNA ratio increased in the mammary tissues of
cows treated with rbST. Total RNA is an index of cell metabolic activity. In
heifers, Carstens et al. (1997) showed that treatment of rbST increased
(P<0.01) the proportional weight of fat-free mammary parenchymal tissue by
82%, suggesting that rbST had a great impact on mammary gland
development and subsequently milk producing capacity in dairy heifers.

Prosser et al. (1990) reported increase in milk yield of goats
coincided with increased plasma concentrations of IGF-1. Many studies
indicated that, via an effect on IGF-I, bST can delay involution of the
mammary gland by reducing the activity of the plasminogen system, an
important initiator of tissue remodeling during late lactation in dairy ruminants
(Baldi, 1999 and Tonner et al., 2000).

It is of interest to note that quality of management will be the major
factor affecting the magnitude of milk response to rbST. Factors that
constitute the quality of the overall management program include the herd
health program, milking practices, nutrition program and environmental
conditions. It is important to ensure that the commercial use of rbST not only
increases milk volume, but also improves the efficiency with which the milk is
produced (Bauman, 1987).

Milk composition:

Also, rbST treatment induced significant (P<0.05) changes in
chemical composition of milk, in particular of fat, protein and total solids
percentage 1t eight weeks of lactation compared with the controls. Treatment
with rbST significantly (P<0.05) decreased percentage of fat, protein and in
turn total solids in milk of ewes during the 1St two months of lactation.
However, lactose and ash percentage in milk of ewes were not affected
significantly by rbST treatment (Table 3).

It is of interest to observe that the characteristics of milk from rbST-
treated ewes are within the normal range of variation of milk from untreated
ewes. In comparable with the present results, Fernandez et al. (1995)
showed that rbST treatment increased fat content and decreased protein
content, while lactose content was not affected in milk of ewes at 3-8 weeks
lactation. However, no changes in milk composition (fat, protein, lactose and
total solids) were observed in rbST-treated goats (Davis et al., 1999).
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Table (3): Changes of milk composition during suckling period (week) of
ewes in treatment and control groups.
Suckling period (week)

Group 1wk | 2wk [ 3wk [ 4wk [ 5wk [ 6wk [ 7wk | 8wk
Fat (%):
Treat 5.58 4.26 4.21 4.40 4.14 4.14 4.21 4.22
) +0.26 +0.05 +0.06 +0.08 +0.06 +0.04 +0.02 +0.09
Control 6.31 5.24 5.19 5.34 5.02 4.88 4.84 5.12
+0.18 +0.19 +0.19 +0.24 | +0.25 +0.21 +0.21 +0.27
Slgn * * * * * * * *
Protein (%):
Treat. 4.13 4.01 3.91 3.81 3.99 3.99 4.02 | 3.77
+0.04 +0.06 +0.05 +0.10 +0.10 +0.08 +0.15 | +0.13
Control 5.54 4.55 4.25 4.25 4.48 4.38 4.36 | 4.45
+0.13 +0.14 +0.12 +0.15 +0.08 +0.06 +0.07 | £0.14
Signi. * * * NS * * NS *
Lactose (%):
Treat 5.12 5.13 4.35 4.30 4.44 431 4.26 4.44
) +0.01 +0.04 +0.07 +0.04 +0.01 +0.04 +0.04 +0.11
Control 5.25 5.38 4.42 4.55 4.19 4.46 4.52 4.40
+0.07 +0.08 +0.18 +0.10 +0.06 +0.08 +0.09 +0.08
Signi. NS NS NS NS NS NS NS NS
Ash (%):
Treat 0.87 0.85 0.84 0.86 0.85 0.85 0.85 0.85
| #0.003 | +0.001 +0.009 | +0.001 | +0.001 +0.001 | +0.001 | +0.008
Control 0.81 0.85 0.82 0.84 0.84 0.85 0.85 0.85
D.001 +0.004 +0.007 | +£0.009 | +0.009 | #0.005 | +0.008 | +0.006
Signi. NS NS NS NS NS NS NS NS

[Total solids (%):
15.79 14.20 13.33 13.39 13.40 13.23 13.35 13.28

Treat. | 1515 | +0.09 +0.15 | +0.12 | +0.10 +0.14 | +0.19 +0.18
Control | 1691 | 1587 | 1481 | 1479 | 1455 | 1489 | 1458 | 1483
+0.20 | +1.51 | +0.08 | +0.21 | +0.27 | +0.23 | +0.14 | +0.43

Slgnl * * * * * * * *

aandb: Means within the same row with different superscripts are significantly different at
P<0.05. * Significant group differences. NS:

Group differences are not significant.

According to Chalupa et al. (1996), the observed reduction in fat and
protein contents in milk of ewes to rbST reflected the lower nutrient densities
of the diets, because effects of rbST on milk composition seemed to be
related to nutritional status.

The rbST did not affect milk composition when cows were fed diets
providing positive balance of energy and protein (Bauman, 1992). The
reduction in milk protein content with rbST dosages could be due to the
increase in milk yield (Fernandez et al., 1995).

Reproductive performance:
Oestrous activity:

Results shown in Table (4) revealed that rbST treatment significantly
(P<0.05) increased oestrus (mating) rate (40 vs. 70%) and lambing rate (75
vs. 85.7%), while postpartum period of lambing ewes reduced by about one
month in treated as compared to untreated ewes.
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Treatment with rbST has effects on ovarian function (Dela Sota et al.,
1993). In cows, Rajamahendran et al. (1989) showed that cows receiving
10.3 mg of rbST required fewer services per conception (1.30) than 1.75 or
20.6 mg (1.81) cows. However, Chalupa et al. (1996) showed that the
infertility was about 3 times greater for 41.2 mg rbST-treated cows than for
untreated. The observed decreases in reproductive performance of dairy
cattle treated with rbST may be attributed more to the increases in milk yield
and short-term negative energy balance than to direct effects of rbST (Weller
et al., 1990).

Table (4): Oestrous activity of ewes in treatment and control groups.

item Experimental group
Control | Treatment | Significance
[Total number of ewes 20 20 -
Ewes exhibited oestrous activity 8 14 -
Oestrus (mating) rate (%) 4Qb 702 *
Number of lambed ewes 6 12 -
Lambing rate (%)* 75 85.7 *
Postpartum period (days) 93+4.962 | 65+3.47° *

aandb: Means within the same row with different superscripts are significantly different at
P<0.05. DO: Interval from lambing to mating.
* Based on number of mated ewes

It was suggested that the negative effect of supplemental rbST on
fertility might be caused, in part, by lower oestrous detection rates in cows
(Kirby et al., 1997). Exogenous rbST increased pregnancy rates in lactating
dairy cows when administered at oestrus in repeat breeding cows (Morales-
Roura et al., 2001) or when combined with a regimen for synchronization of
ovulation and timed artificial insemination (Moreira et al., 2000 & 2001).
Therefore, the noticed improvement in oestrus and lambing rates in our study
may be attributed to that treated ewes exhibited oestrous activity were
naturally mated by fertile rams. This may raise the possibility of that rbST
administration to dairy ewes may have a positive effect on the endocrine and
biochemical signals between the conceptus and maternal uterus at the time
of pregnancy establishment.

In conclusion, injection of 160 mg rbST at 14-day interval during one-
month pre-partum and 4 months postpartum improved milk yield and lambing
rate of ewes.
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