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This work was designed to study the effects of fish oil supplementation and 
selenium-vitamin E (Se- vit. E) injection of Egyptian ewes and their Finnish 
Landrace Crossbred during the late stage of pregnancy on lambs response. 
Neonatal behaviors and growth performance of lambs including birth weight and 
average daily gain were recorded, while immune status of lambs was determined. 
Fifty-one pregnant ewes [native breeds (Ossimi and Rahmani, n=30) and their 
crosses with exotic Finnish Landrace breed (n= 21)] were selected and allocated 
to 3 experimental groups (n= 17 animals per group). The first group was fed with 
fish oil  supplemented diet for 6 weeks prior to lambing (40 gm Sardine oil 
/ewe/day); while the second group was injected by 2 successive doses of  Se- vit. 
E solution (5ml of 2mg sodium selinate and 100mg vitamin E) at 20 and 10 days 
before lambing. The third group was kept as a control. Lamb birth weight, 
neonatal behaviors, body temperature over the first 3d of life, average daily 
weight gain and mortality rates of lambs from birth until weaning were recorded. 
Blood samples were collected from each lamb, first sample was collected pre-
suckling and the second one was at 24 h after birth for determination of 
phagocytic activity, white blood cell counts and serum total protein, including 
albumin and globulin. Lambs born to ewes of control group weighed less at birth 
and have an increased latencies to stand, reach the udder and suck successfully, 
and with a lower pre-suckling body temperature compared with those born to 
ewes supplemented with fish oil or others injected by selenium-vitamin E. These 
differences were more particularly observed in lambs born to native ewes than 
those born to crossbred ewes. Hematological analysis showed significantly higher 
white blood cell counts and phagocytic activity in lambs born to supplemented 
ewes than those born to control ones. No significant differences were 
demonstrated in pre-suckling concentrations of total serum protein, albumin and 
globulin between lambs born to treated ewes and those born to untreated ones. 
However, at 24h after birth, lambs born to supplemented ewes exhibited 
significantly higher concentrations of total protein and globulin than those born to 
control ewes. Moreover, lambs from supplemented ewes had significantly higher 
body weight gain with a minimal mortality rates from birth until weaning than 
those born to untreated ewes, specifically in ewes injected with selenium and 
vitamin E. We conclude that supplementing pregnant ewes with fish oil or 
selenium-vitamin E increases lamb birth weight, decreases the latency to stand 
and suckle and improves pre-suckling body temperature and immunocompetence 
of neonatal lambs with better lamb performance and survival. 
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INTRODUCTION 
 

The newborn lamb has little active immunity 
against diseases and so maternal immunity plays an 
essential role in the defense mechanism of lambs, 
until its own immune system is primed and produces 
a protective level of immunity (Brambell 1970; 
Mellor and Murray 1985, 1986). Failure of passive 
transfer of immunoglobulins to neonatal lambs has a 
major effect on neonatal mortality, and losses due to 
infectious causes are positively associated with low 
concentrations of serum antibodies (McGuire et al., 
1983). For that reason, morbidity and mortality rates 
were highly recorded in colostrum-deprived lambs 
(67 - 80%) than colostrum fed lambs (13 - 20%) 
(Hodgson et al., 1992). As well, starvation, 
hypothermia, and scours were reported for most of 
lamb losses. It has been estimated that 45 % of all 
lambs that die during the first few days of life can be 
contributed to inadequate colostrum intake (McGuire 
et al., 1983). Lamb deaths can be contributed to 
ewe’s colostrum being of poor quantity or quality; 
inflamed udders; dysfunctional teats; multiple births; 
poor maternal care and neonatal lamb behaviour 
(Everett-Hincks et al., 2005b and Darwish et al., 
2010); orphan or weak lambs; low birth weight and 
diseases (Christley et al., 2003). Formerly, it was 
supposed that only the ewe that played a role in the 
early establishment of the bonding process 
(Gubernick, 1981) but lamb behavior is also essential 
for forming the ewe-lamb bond (Nowak and Lindsay, 
1990). Consequently, good ewe management before 
and during lambing and attention to early care of 
lambs which ensure reduce the time taken by lamb to 
stand and suckle and improve the immunity status 
will enhance the survival of newborn lambs. 

 
Nutrition needs increases significantly in the last 4-6 
weeks of pregnancy. It is important to support rapid 
fetal growth (70% of growth occurs in last 6 weeks) 
and udder development for colostrum and milk 
production (Bell 1995; Dawson et al., 1999 and 
Mutassim, 2007). Moreover, selenium is an essential 
element in the diet of animals and has a variety of 
roles: such as an anti-oxidant that works in 
conjunction with vitamin E to prevent and repair cell 
damage in the body; it is implicated in immune 
function and is necessary for a number of metabolic 
processes, growth, and fertility (Sheppard et al., 
1984). Selenium status in grazing crops is dependent 
on incorporation from soil, which in turn obtains 
most of its selenium from surrounding rocks. 
Selenium levels that occur in the Egyptian soil are 
considered low because the mean values of selenium 
in the soil as well as plants were 0.045 and 0.027 
mg/kg respectively (El-Raies, 2001). Beside that, 
selenium deficiency can interfere with the transport 
of vitamin E. On the other hand, crops, cereal grains 
and dry hays tend to be poor sources of vitamin E and 
prolonged storage of feedstuffs results in a 

degradation of Vitamin E content. As well as vitamin 
E is intimately associated with selenium; both play 
the role of an antioxidant, and both have the ability to 
offset some deficiencies of the other (Hatfield et al., 
2000). The most commonly recognized condition of 
vitamin E/selenium deficiency is the stiff lamb 
disease that may be present at birth and affected 
lambs may die from starvation and they are more 
susceptible to scours and acute pneumonia (Suttle     
et al., 1991).  
 
There is much interest in the potential health benefits 
of the long chain polyunsaturated fatty acids (PUFA), 
which are found in abundance in fish oil. The long 
chain polyunsaturated fatty acids (PUFA), in 
particular arachidonic acid (AA, 20:4n-6) and 
docosahexaenoic acid (DHA, 22:6n-3), are necessary 
components of the foetal nervous tissues (Huang and 
Craig-Schmidt, 1996). However levels of these long 
chain fatty acids in ruminant diets are generally very 
low and rumen biohydrogenation is extensive 
(Chikunya et al., 2004), which may limit their 
availability for incorporation into foetal tissues, 
especially during the period of rapid foetal growth in 
late pregnancy. One strategy to enhance the supply of 
these fatty acids is to supplement diets with fish oils 
which are rich sources of both AA and DHA. The 
present study was carried out to evaluate effects of 
fish oil supplementation and Se- vit. E injection of 
Egyptian ewes and their Finnish Landrace Crossbred 
during late stage of pregnancy on behaviors, growth 
performance and immune status of newborn lambs. 
 

MATERIALS and METHODS 
 

1. Animals, housing and diets:  
This study was carried out at Sakha Animal 
Production Research Station, Animal Production 
Research Institute, Ministry of Agriculture, Kafr El-
Sheikh Governorate, Egypt, during the period from 
August 2010 to April 2011. Fifty-one pregnant ewes 
[native breeds (Ossimi and Rahmani, n=30) and their 
crosses with exotic Finnish Landrace breed (n= 21)] 
were experimented in this study. Ewes were 
synchronized in oestrus using intra-vaginal 
progesterone sponges (Intervet, Egypt) for 14 days 
followed by intramuscular injection of 400 IU of 
PMSG per ewe (Follogon, Intervet, Egypt) on the day 
of withdrawal sponge, and were naturally 
inseminated over a 3 day mating period. Pregnancy 
diagnosis was confirmed by transrectal ultrasonic 
scanning at day 40 of pregnancy. Ewes were housed 
in three semi-covered large pens (6 m ×20 m of 
each). Based on breed, age, litter size and live body 
weight, ewes were divided into 3 equal experimental 
groups of 17 animals each with a similar mean body 
weight (46.6 kg) and age (3.8 years). The first group 
was fed with a fish oil supplemented diet for 6 weeks 
prior to lambing (Sardine oil; Arbée Agencies 
Company, India) at a rate of 40gm/ewe/day. The 
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second group was received two successive injections 
of selenium-vitamin E (5ml of 2mg sodium selinate 
and 100mg vitamin E) at 20 and 10 days before 
lambing. The third group was kept as a control.  
 
These ewes were given green fodder (Trifolium 
Alexandrium) during the green season, hay in the dry 
one and fresh drinking water. Concentrate mixture 
was included corn grains 45.3 %, decorticated cotton 
seed 11%, soya bean meal 12%, wheat bran 29%, 
limestone 1.8%, 0.22% sod. bicarbonate, 0.4 common 
salt, and 0.28% mineral mixture. This basal diet 
contained 15.5% crude protein and 65 % TDN and 
was fed to all groups. The diet was provided during 
pregnancy at a rate of 1% of average body live 
weight (500gm daily/ewe). This amount was 
increased gradually till reach 2% of average live body 
weight (1000 gm/ewe) at the late stage of pregnancy 
(last 4 – 6 weeks) and achieved 1250 gm/ewe with 
their lamb (s) from birth until weaning. Mineral 
mixture was used as 10 gm per ewe daily. The 
declared content of selenium in the mineral mixture 
was 8 ppm. Samples from used feeds were analyzed 
for crude protein, dry matter, ash, ether extract, acid 
detergent fiber, neutral detergent fiber, and selenium 
contents according to AOAC (1990) (Table 1). 
Ankom fibertec apparatus (USA model) was used for 
fiber analysis. At week 17th of pregnancy, ewes were 
subcutaneously vaccinated with 2 ml of Clostridia 
vaccine (Covexin, Schering-Plough Company). Ewes 
were drenched with an anthelmintic drug (Hapadex, 
20 ml / 50 kg of body weight, Schering-Plough 
Company) at start of the experiment and one month 
after birth. Also, their lambs were drenched with an 
anthelmintic drug (Baminth, 1 gm / 5 kg of body 
weight, Pfizer Company).  
 
Lambing occurred in large straw-bedded pens (6 × 9 
m), in groups of 8-9 ewes / pen. Ewes were 
transported to these pens 2 weeks before lambing. 
Pregnant ewes were accustomed to observer presence 
as they were regularly checked for signs of 
parturition from the outside of pen. They were 
subjected to continuous observation during the last 
10-14 days before lambing to ascertain the exact time 
of birth for each lamb. 
 
2. Data recording: 
Behavioral observations: The parturition was 
recorded as the time from the appearance of the first 
lamb at the vulva to the expulsion of the last lamb. To 
avoid confounding maternal and behavioral 
observations, assistance given to ewes during 
parturition was minimal, consisting of correcting 
lamb presentation unless the ewe was considered 
unable to continue without further intervention, and 
recorded. Neonatal lambs were focal-sampled from 
expulsion until successful suckling and the latencies 
of specific behaviors (stand, reach udder and suck) 
were recorded as Martin and Bateson (1993) by using 

video camera (Sony, 450X, Shinagawa, Tokyo, 
Japan). The time from birth to first attempts to stand 
(lamb on knees, supports part of its weight on at least 
one foot), stand (lamb supports itself on all 4 feet for 
at least 5 seconds), reach udder (lamb in parallel 
inverse position with head nudging ewe in udder 
region) and successful suck (lamb has teat in its 
mouth, in correct position, appears to be suckling for 
at least 5 seconds) were recorded (Dwyer and 
Lawrence, 1999). Lambs failed to suck within one hr 
of birth, were assisted and their data were excluded 
from the study. 
 
Blood assay: within an hour of birth, the lamb was 
caught and a 3-mL blood sample was taken by 
jugular venipuncture into heparinized vacutainers 
before suckling. Rectal temperature was also 
recorded at this time using clinical thermometers 
(Mercury thermometers, China). To minimize the 
disruption to ewe and lamb bonding, all samples were 
collected within the lambing pen, which allowed the 
ewe to continue interact with the lamb during 
sampling, and the sample was collected within few 
minutes of entering the pen. The blood sampling and 
temperature recording procedures were repeated at 24 
h after birth. At 72 h after birth, rectal temperature 
was recorded too. Before centrifugation, a few drops 
of each blood sample that collected at 24 h were used 
to measure white blood cell (WBC) counts and 
phagocytic activity according to Wilkinson (1981). 
The remaining blood samples were centrifuged (3000 
rpm for 20 minutes) and the obtained sera were 
separated and stored at –20°C until assayed for total 
protein and albumin by spectrophotometer (Spekol 
11, Carl Zeiss Jena, Germany) according to the 
instructions of manufacture (Diagnostic diamond, 
Egypt, Young, 2001). The concentration of globulin 
was calculated as the difference between serum total 
protein and albumin. 
 
Performance measurements: Lamb birth weight 
was recorded within 24 h of birth. At weaning (66 
days average), lambs were weighed to calculate 
average daily weight gain. Mortality rates from birth 
until weaning were recorded. 
 
3. Statistical analysis: 
Collected data were statistically analysed using SAS 
version 8.0 (SAS, 2001). All data were compared 
using ANOVA test and expressed as the Means  
S.E. The phagocytic activity and mortality rates were 
tested using a chi-square test and are expressed as a 
percentage.  
 

RESULTS 
 

The findings of this study verified that supplementing 
pregnant ewes with fish oil or selenium-vitamin E 
improved, in general, vigour, birth weight, and body 
temperature and immunity status of newborn lambs. 
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As shown in table (2), lambs which generally born to 
supplemented ewes taken less time to stand, reach the 
udder and suck successfully than those born to 
control group. The native lambs were more response 
for these supplements than crossbreds. Lamb's birth 
weight was increased significantly when ewes 
supplemented with fish oil and selenium-vitamin E 
(3.77±0.17 and 3.44±0.16 kg, respectively,) than 
those born to untreated ewes (2.87±0.16 kg, P<0.01, 
figure 1). Within breed, this effect was established 
only in native ewes (P<0.01, figure 2). 
 
There was a significant effect of fish oil and 
selenium-vitamin E supplementation on lamb rectal 
temperature through the first hour of life (Table 3). 
This effect was more markedly observed in native 
breeds (P<0.01) and tended to be present in crossbred 
ewes (P<0.06). On the contrary, the rectal 
temperature was similar for treated and untreated 
ewes and for both breeds at 24 h old. However, lambs 
that born to crossbred ewes fed fish oil had greater 
body temperatures than other lambs at 72 h of birth 
(P< 0.01). 
 
Maternal fish oil and selenium-vitamin E 
supplementation had no effect on serum total protein, 
albumin and globulin of lambs pre-suckling (Table 
4). In contrast, after suckling colostrum, total protein 
(P<0.04) and globulin (P<0.02) concentrations were 
significantly higher in lambs born by ewes 
supplemented with selenium-vitamin E than those 
born to fish oil and control groups (Table 5). In the 

same time, these differences were particularly 
observed in lambs born to crossbred ewes than native 
breeds (Table 5). 
 
Additionally, total leucocytic count and phagocytic 
activity were greater in lambs born to ewes 
supplemented with fish oil and selenium-vitamin E 
than those born to control ewes (P<0.03, P<0.01, 
respectively; Table 6). Lambs born by Se-vitamin E 
supplemented native ewes had higher white blood 
cells and phagocytic activity percentages than lambs 
born to fish oil and control groups (Table 6). 
 
Overall analysis revealed that average daily weight 
gains were greater in lambs reared by ewes treated 
with selenium-vitamin E than lambs born to fish oil 
and untreated ewes, the last had the lowest weight-
gain (P<0.01, Table 7). In both breeds, injection of 
ewes with selenium-vitamin E increased weight gain 
of preweaning lambs in compared with those born 
from fish oil and control groups (Table 7).      
 
In general, low rates of lamb mortality were found in 
groups supplemented with fish oil or injected 
selenium-vitamin E during late pregnancy, but these 
results were significant only in selenium-vitamin E 
group compared with other treatments (P<0.05, Table 
7). Within breed analysis revealed that the significant 
impact was reported only in lambs born to native 
ewes compared with those born to crossbred ones 
(P<0.001, Table 7). 
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Figure 1: Overall analysis of the effect of fish oil supplementation and selenium-vitamin E injection during late 

pregnancy on lamb birth weight (kg). 
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Figure 2: Within breed analysis of the effect of fish oil supplementation and selenium-vitamin E injection uring 

late pregnancy on lamb birth weight (kg). 
 

Table 1: Chemical composition and nutritive value of used feeds and diets (gm/kg).            

Concentrate mixture  

Control basal diet Fish oil- supplemented basal diet 

Trifolium 
alexandrinum 

Hydrolyzed 

 Hay 

Dry matter 916 913 210 880 

Crude ash 145 144 28 100 

Crude protein 155 153 32 144 

Ether extract 35 72 31 13 

NDF1 237 233 395 500 

ADF 2 115 113 182 390 

TDN3 650 700 660 630 

Se (mg/kg)4 0.08 0.08 0.01 0.34 

Vit. E (mg/kg) 5            25 25 16 125 
 

1Neutral detergent fiber        
2 Acid detergent fibers      
3 Total digestible nutrients 
4Selenium of concentrate mixture was the declared level of added mineral mixture and that of roughages were calculated, 
however the analyzed content of concentrate mixture was non-detectable level. 
5 Vitamin E content of used feeds as calculated concentrations 
Mineral mixture supplies 40 Fe, 6.3 Mn, 44.9 Zn, 0.5 Cu, 0.4 I, 0.03 Se, 0.5 Co, 154 NaCl, and 123 Mg (g/kg) 

 

 

NS 
P<0.01 
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Table 2: Effect of fish oil supplementation and selenium-vitamin E injection during late pregnancy on neonatal 
lamb behavior. 

 

Treatment 
Behavioural latencies (min) 

Control Fish oil Se-Vit. E 
P-value 

Attempt to stand                        Native 11.37±2.17a 3.15±2.17b 4.11±2.17b 0.02 

                                                  Cross 10.74±2.17 4.79±2.17 5.10±2.17 NS 

                                                  Overall 11.05±1.53a 3.97±1.53b 4.60±1.53b 0.01 

Stand                                        Native 16.53±2.15a 6.75±2.15b 9.24±2.15b 0.02 

                                                 Cross 14.45±2.15 8.43±2.15 8.88±2.15 NS 

                                                 Overall 15.49±1.53a 7.59±1.53b 9.06±1.53b 0.01 

Reach udder                            Native 28.74±4.33a 12.23±4.33b 15.28±4.33b 0.01 

                                                 Cross 16.19±4.33 18.07±4.33 14.73±4.33 NS 

                                                 Overall 22.46±3.07 15.15±3.07 15.00±3.07 NS 

Successful suck                       Native 33.03±4.38a 18.10±4.38b 20.83±4.38ab 0.01 

                                                 Cross 20.71±4.38 23.68±4.38 21.78±4.38 NS 

                                                Overall 26.87±3.10 20.89±3.10 21.30±3.10 NS 
   

    NS, not significant. 
 

Table 3: Effect of fish oil supplementation and selenium-vitamin E injection during late pregnancy on lamb 
body temperature (in ºC) over the first 3 d of life (LSMean±SE).    

Treatment 
Time after birth      Breeds 

Control Fish oil Se+vit E 
P-value 

< 1h                       Native    38.98±0.20b 39.70±0.17a 39.40±0.20ab 0.01 

                              Cross 38.55±0.18 39.10±0.22 38.94±0.17 0.06 

                              Overall 38.76±0.13b 39.40±0.14a 39.17±0.13a 0.04 

24 h                       Native    39.01±0.20 39.20±0.18 38.97±0.18 NS 

                              Cross 39.11±0.19 38.82±0.21 38.99±0.16 NS 

                              Overall 39.05±0.13 39.01±0.13 38.98±0.12 NS 

72 h                       Native   39.12±0.19 39.45±0.15 39.15±0.18 NS 

                              Cross 39.19±0.13b 39.70±0.15a 39.15±0.13b 0.01 

                              Overall 39.15±0.11b 39.57±0.10a 39.14±0.08b 0.01 
 

    NS, not significant. 
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Table 4: Effect of fish oil supplementation and selenium-vitamin E injection during late pregnancy on serum 
total protein, albumin and globulin of the pre-suckled lambs (LSMean±SE). 

 

Treatment Items 
Control Fish oil Se+vit E 

P-value 

Total protein (g/dl)     
       Native breeds 4.03±0.44 4.39±0.40 4.65±0.48 NS 
       Crossbred 3.22±0.48 3.03±0.44 4.05±0.54 NS 
       Overall 3.63±0.33 3.71±0.30 4.35±0.36 NS 

Albumin (g/dl)     
       Native breeds 2.21±0.23 2.23±0.21 2.23±0.25 NS 
       Crossbred 2.11±0.25 1.85±0.23 2.42±0.28 NS 
       Overall 2.16±0.17 2.04±0.16 2.33±0.19 NS 
Globulin (g/dl)     
       Native breeds 1.82±0.41 2.16±0.38 2.42±0.44 NS 
       Crossbred 1.10±0.44 1.18±0.41 1.62±0.50 NS 
       Overall 1.46±0.30 1.67±0.28 2.02±0.34 NS 

     NS, not significant 
 
Table 5: Effect of fish oil supplementation and selenium-vitamin E injection during late pregnancy on serum 

total protein, albumin and globulin of lambs at 24h of birth (LSMean±SE). 
 

Treatment Items                        Breeds 
Control Fish oil Se+vit E 

P-
value 

Total protein (g/dl)   Native         6.00±0.36b 6.36±0.36ab 7.11±0.38a 0.03 

                                 Cross 4.11±0.34b 4.61±0.36ab 5.27±0.34a 0.01 

                                 Overall 5.06±0.25b 5.49±0.25b 6.20±0.26a 0.04 

Albumin (g/dl)          Native 2.29±0.19 2.49±0.19 2.46±0.20 NS 

                                 Cross 2.81±0.18a 2.27±0.19b 2.38±0.18ab 0.04 

                                 Overall 2.56±0.13 2.38±0.19 2.42±0.14 NS 

Globulin (g/dl)          Native 3.71±0.33b 3.87±0.33ab 4.65±0.35a 0.05 

                                 Cross 1.29±0.31b 2.33±0.33a 2.88±0.31a 0.01 

                                 Overall 2.50±0.23b 3.11±0.24b 3.77±0.24a 0.02 
 

   NS, not significant 
 

Table 6: Effect of fish oil supplementation and Se-vitamin E injection during late pregnancy on white blood cell 
counts (per cmm) and phagocytic activity (%) (LSMean±SE). 

 

Treatment Items                   Breeds 
Control Fish oil Se-Vit. E 

P-
value 

WBCs                 Native 5550.00±669.85b 6625.00±669.85b 8920.00±733.79a 0.02 

                           Cross 5700.00±947.32 8383.33±947.32 6825.00±947.32 NS 

                           Overall 5625.00±580.11b 7504.17±580.11a 7872.50±599.14a 0.03 

Phagocytosis      Native 81.67±3.51b 90.33±3.25ab 92.67±3.51a 0.03 

                           Cross 77.33±3.25b 87.67±3.51a 90.00±3.25a 0.02 

                           Overall 79.50±2.29b 89.00±2.29a 91.33±2.29a 0.01 

   NS, not significant 
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Table 7: Effect of fish oil supplementation and selenium-vitamin E injection during late pregnancy on weight 
gain (kg) and mortality rate (%) of lambs (LSMean±SE). 

 

Treatment 
Items                    Breeds 

Control Fish oil Se + Vit. E 
P-

value 
Weight gain        Native 0.156±0.01b 0.180±0.01ab 0.199±0.01a 0.05 

                            Cross 0.123±0.01b 0.156±0.01b 0.203±0.01a 0.01 

                            Overall 0.140±0.01c 0.169±0.01b 0.201±0.01a 0.01 

Mortality rate*     Native 14.3% 13.3% 0.0% 0.001 

                            Cross 7.7% 8.3% 7.1% NS 

                            Overall 11.0% 10.8% 3.6% 0.05 
 

   Values carrying different letters are significantly different. NS,  not-significant 
    *Chi-square test 
 

DISCUSSION 
 

Poor lamb survival following maternal under dietary 
supplements during pregnancy is a probable 
consequence of a lower lamb birth-weight, leading to 
impaired thermoregulatory ability and reduced 
neonatal immunocompetence expression (Moor et al., 
1986; Dwyer and Morgan 2006). The aim of the 
present study was to improve the immunity status of 
the neonatal lambs with a view to beneficially 
modifying behaviour, which may compound the 
enhanced survivability of the lamb. The current data 
demonstrated that lambs born to ewes fed on diets 
supplemented with fish oil or injected with selenium-
vitamin E. In addition, they had little time to stand 
and reach udder more than those of control one, were 
heavier and had greater rectal temperatures than those 
born to untreated ewes. The most important 
determinanted of neonatal lamb immunocompetence 
is the consumption of colostrum because newborns 
are essentially devoid of immunoglobulins (Perino 
and Rupp, 1994). Therefore, the injection of 
selenium-vitamin E to pregnant ewes increases 
immunoglobulin in their colostrums that reflect on 
the level of globulin in newborn lambs following 
suckling. In addition, both fish oil supplementation 
and selenium-vitamin E injection cause an increase in 
the number of circulating leucocytes and 
phagocytosis percent.  
 
Improvement birth weight of lambs may be attributed 
to the long gestation length (Baguma-Nibasheka       
et al., 1999; Mahboub et al., 2012). Since a 
relationship between fetal growth rates and gestation 
length was existed, as demonstrated by Rattray et al. 
(1974) who stated that fetal growth rates during the 
late stage of pregnancy were 0.15 – 0.2 kg/day. This 
increase in gestation length may be resulted in a 
physiologically more mature lamb at parturition. 
There are many attempts have been made to identify 
the effectiveness of fish oil and selenium-vitamin E 

supplementation on lamb birth weight, but the results 
have been inconsistent. For instance, Capper et al. 
(2005); Koyuncu and Yerlikaya (2007); El-Shahat 
and Abdel Monem (2011) reported that ewes 
supplemented with vitamin E and/or selenium had 
lambs with significantly higher weight at birth. 
However, Williamson et al. (1995) and Kott et al. 
(1998) found no differences in birth weight of lambs 
born to either ewes supplemented before lambing 
with vitamin E or not. Moreover, Gabryszuk and 
Klewiec (2002) indicated that selenium-vitamin E 
supplementation had a negative impact on live weight 
at birth in lambs of 2 years old dams. Furthermore, 
Capper et al. (2006) and Annett et al. (2008) showed 
that birth weights of lambs born to ewes that were 
supplemented with fish oil during pregnancy were 
not significantly differed from those born to control 
ewes. In this respect, the differences of lamb birth 
weight may be attributed to genotype (Maiorano       
et al., 1999; Hatfield et al., 2000) and age of animals 
that resulted in variation in energy, selenium and 
vitamin E requirements. The mechanism by which 
vitamin E may increase birth weight and growth rate 
is unknown. 
 
The latencies of neonatal behaviors observed in the 
current study agree with those reported previously by 
Pickard et al. (2005) and Capper et al. (2006). The 
supplementation of fish oil and injection selenium-
vitamin E during late pregnancy significantly reduced 
the latencies of progress from standing to successful 
suckling in neonatal lambs. It was postulated that 
delays in suckling, in control group, may be due in 
part to myopia, which reduces the ability of the lamb 
to successfully locate the udder (O’Connor and 
Lawrence, 1992). Studies in humans related 
improved visual acuity, cognitive development, and 
motor skills during infancy to the intake of (n-3) 
PUFA, specifically 22:6 (n-3), before weaning, 
suggesting that supplementation with these fatty acids 
improves neural development (Birch et al., 2002; 
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Bouwstra et al., 2003). Similarly, learning behavior 
was improved in rats (Ikemoto et al., 2001) and pigs 
(Ng and Innis, 2003) by (n-3) fatty acid 
supplementation, these findings support the our 
results. Consequently, fish oil has high contents of 
long-chain polyunsaturated fatty acids (PUFA) 
especially arachidonic acid (AA) and 
docosahexaenoic acid (DHA) and their precursors 
(linoleic acid and α-linolenic acid) (Kitessa et al., 
2003) that are essential for neural tissue development 
within the neonatal and sucking animal (Huang and 
Craig-Schmidt, 1996; Boure, 2005). With regard to 
selenium-vitamin E supplementation, it was reported 
that lambs born by ewes supplemented with vitamin 
E during pregnancy stand and suckle faster than those 
born by control ewes (Merrell, 1998) and thus have 
an increased greater viability (Williamson et al., 
1995). Benefits of vitamin E supplementation on 
neonatal behaviour would therefore appear to be most 
likely when oxidative challenge is greatest. Another 
influencing factor may have been the birth weight 
where heavy lambs were quicker to suck than light 
lambs (Dwyer and Morgan, 2006). So improving 
lamb birth weight as demonstrated in this study with 
fish oil or selenium-vitamin E supplementation is 
more likely important to enhance neonatal behavioral 
progress (Mellor and Murry, 1985b).  
 
Immediately after birth, lamb has a high metabolic 
turnover which may increase body temperature 
(Symonds et al., 1995). Before colostrum ingestion, 
new born lamb depends solely on its brown fat 
energy reserves to maintain body temperature. Large 
neonates have more available brown fat /kg of body 
weight than small ones, and hence giving them a 
more chance to maintain homeothermy (Sykes, 1982; 
Dwyer and Morgan, 2006). Behavioral capability and 
body temperature appear to be linked; lambs with a 
normal rectal temperature are more likely to reach the 
udder quicker than those with low temperatures (Slee 
and Springbett, 1986). Thus, behavioral mechanisms 
may operate to prevent falls in body temperature. 
Standing rapidly after birth may help the wet lambs 
to reduce convective heat loss to the ground, as well 
as sucking bouts raises their body temperature (Bird 
et al., 2001). Therefore the rapid behavioral progress 
of the lambs born to ewes treated with fish oil or 
injected selenium-vitamin E compared with lambs 
born to untreated ewes and of the heavier lambs 
compared with low birth weight lambs seen in the 
current study will have contributed directly to their 
greater temperatures. In addition, ewes supplemented 
with fish oil and selenium-vitamin E produced large 
lambs that have a less surface area to weight ratio 
thus they are more resistant to hypothermia after birth 
because of low rate of heat loss per unit of body 
weight (Sykes et al., 1976). Conversely, the 
significant difference between groups was 
disappeared at 24 h of birth  and returned to be 
present at 72h of birth (P<0.01), with an improve in 

the body temperature of lambs born to control ewes 
during this period ( at 24 and 72 h of birth) compared 
with their pre-suckling temperatures. This may be 
attributed to the absence of significant differences in 
colostrum composition between treated and untreated 
ewes, as previously demonstrated (Rashid et al., 
2010; Mahboub et al., 2012). 
 
Breed differences in body temperature in response to 
fish oil and selenium-vitamin E supplementation 
were recorded in this study. Certainly, breed 
differences in ability to maintain body temperature 
over the first three days of life and genetic variation 
in this trait within breed have been studied before 
(Sykes et al., 1976; Slee and Springbett, 1986; Slee   
et al., 1991). Crossbred supplemented ewes produced 
smaller lambs than native ewes and would be 
expected to lose heat more quickly. Consequently, 
native lambs were more successful at maintaining 
body temperature than crossbred lambs. This 
indicates that the native lambs were either more 
efficient at conserving heat through better coat or 
tissue insulation or were more efficient at producing 
heat than crossbred lambs or both. It is possible that 
the differences in ability to maintain body 
temperature between the native and crossbreds seen 
here, in addition to rapid behavioral progress 
recorded in native lambs, were a result of differences 
in the rate of development of cold thermogenesis 
after birth (Sykes et al., 1976). 
 
Lambs are born antibody deficient and have 
comprised immune systems until they ingest 
colostrums. This is obvious in pre-suckling stage 
where lambs had low levels of globulin in compared 
to post-suckled lambs. Otherwise, maternal fish oil 
and selenium-vitamin E supplementation had no 
effects on serum total protein, albumin and globulin 
concentrations in the pre-suckled neonatal lambs 
indicating inefficient placental transfer. This may be 
attributed to the physiological selectivity of the 
placental barrier that, may exclude these particles due 
to their molecular size (Eales and Small, 1995). In 
contrast, lamb serum globulin concentrations were 
increased considerably following colostrum intake 
indicating efficient mammary gland transfer. In 
addition, hematological analysis revealed 
significantly higher white blood cell counts and 
phagocytic activity in lambs born to treated ewes than 
lambs born to control ones. Gershwin et al. (1985) 
and Johnston (1985; 1988) found that both cell-
mediated immunity and humoural immunity are 
influenced by the amount and the type of fat in the 
diet. Since n-3 PUFAs that found in fish oil reduce 
tissue levels of immune suppressive agents therefore 
increased intake of n-3 PUFAs may enhance immune 
responses (Fritsche et al., 1991; Hwang, 2000). In 
sheep, selenium and/or vitamin E can increase 
antibody production against different antigens 
(Giadinis et al., 2000) and also can improve the 
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cellular immune response (Suttle and Jones, 1989; 
Turner and Finch, 1990). Karen and David (1996) 
stated that vitamin E and selenium deficiency 
reduced phagocytic activity by polymorphonuclear 
neutrophil leukocytes from peripheral blood. In 
contrast, Annett et al. (2009) reported that fish oil did 
not significantly affect lamb serum IgG concentration 
at birth.  
 
These findings were more particularly evident in 
lambs born to native ewes injected with selenium-
vitamin E compared with those born to other groups. 
However, fish oil and selenium-vitamin E 
supplementations had similar effects on crossbred 
ewes through increasing serum globulin levels and 
phagocytic activity in their lambs. This diversity in 
response to fish oil and selenium-vitamin E 
supplementation between native and crossbred ewes 
may be attributed to breed differences that were 
obvious in untreated groups too. Pre-sucking, lambs 
born to untreated native ewes have numerically 
higher globulin concentrations than lambs born to 
crossbred ones.  
 
Compared to the control group, a combined 
selenium-vitamin E had a more positive impact on 
lamb daily weight gain (P<0.01) (Koyuncu and 
Yerlikaya, 2007; El-Shahat and Abdel Monem, 
2011). However, some studies demonstrated no effect 
on lamb body weight gain with either vitamin E 
(Williamson et al., 1995; Fry et al., 1996) or 
selenium and vitamin E supplementation (Appeddu  
et al., 1994). But supplementing ewes with fish oil at 
late pregnancy improve weight gain of their lambs 
numerically. These results disagree with Annett et al. 
(2008) who reported that neither lamb weaning 
weight nor daily weight gain were influenced by fish 
oil supplementation to the ewe in late gestation. 
Selenium-vitamin E supplementation enhances the 
levels of selenium and vitamin E and may indirectly 
improve lamb performance (Sobiech and Kuleta, 
2002) and strengthening its immunity status (Milad   
et al., 2001). Therefore, improvement of weight gain 
of lambs from birth till weaning in selenium-vitamin 
E groups may be attributed to increased 
immunocompetence and decreased susceptibility of 
lambs to deficiency diseases. In this study, both 
native and crossbred ewes were responding to 
supplementation, specifically with selenium-vitamin 
E.  
 
Neonate mortality remains a welfare concern for 
sheep productivity. In order to maintain profitability, 
it is therefore vital to minimize lamb mortality and 
maximize lamb growth rate. A major factor in 
mortality is hypothermia due to delayed suckling and 
exhaustion of brown fat reserves (Slee, 1981). Lambs 
that are vigorous at birth with a short latency of 
standing and suckling may therefore be more likely to 
survive during the perinatal period. Supplementation 

of pregnant ewes with fish oil or selenium-vitamin E 
improves body temperatures and neonatal behavioral 
progress of their lambs as that recorded in this study. 
Consequently, low mortality rates were recorded in 
lambs born to ewes treated with fish oil and 
selenium-vitamin E compared to untreated ones. 
Additionally, decrease lamb mortality may be 
attributed to improved birth weight where increasing 
birth weight of lambs with such supplementation is 
negatively correlated with mortality rates (Dwyer, 
2003), and impaired lamb survival is associated with 
slow to stand and suck after birth (Darwish et al., 
2010; Darwish and Ashmawy, 2011). Moreover, 
weak lambs with low birth mass were unable to 
suckle a sufficient amount of colostrum, and as a 
result the immunoglobulins level in their serum was 
low. The physical weakness and low 
immunoglobulins led to increased mortality in lambs 
with a low birth mass (Ahmad et al., 2000). 
Supplementation of pregnant ewes with selenium 
may reduce lamb mortality (Mun˜oz et al., 2008), 
although other studies suggest no effect on survival. 
Supplementation with vitamin E and/or fatty acids 
are also considered to improve lamb survival, and 
reduce the time taken by lambs to reach the udder and 
suckle (Williamson et al., 1996; Capper et al., 2005, 
2006). Moreover, Segerson et al. (1986) and El-
Shahat and Abdel Monem (2011) indicated that the 
mean number of lambs weaned per ewe lambing were 
1.1, 1.5 respectively for ewes treated with selenium-
vitamin E and control ewes. However, Gentray et al. 
(1992) and Williamson et al. (1996) reported that 
there was no influence of vitamin E injection to the 
ewe on lamb mortality. With respect to fish oil 
supplementation, Rashid et al. (2010) showed that 
lambs born to fish oil supplemented ewes had greater 
plasma content of EPA and DHA than lambs born to 
the control ewes, which may have a beneficial effect 
on lamb survival rate through increased gestation 
length or enhanced neural tissue development or 
both. Although, Capper et al. (2002) and Annett et al. 
(2008) demonstrated no evidence of a lamb survival 
benefit due to fish oil supplementation. 

 
CONCLUSION 

 
The results of the current study show that 
supplementing ewes with selenium-vitamin E and to 
some extent fish oil during late pregnancy has the 
potential to increase lamb birth weight, reduced the 
latencies to stand and suckle and improved immune 
function of neonatal lambs. This could be resulted in 
enhance lamb performance and reduced lamb 
mortality. The response to these nutrient supplements 
is more pronounced in native breeds than crossbreds. 
Generally, lamb should be encouraged to nurse as 
soon as possible to maximize absorption of 
immunoglobulins from colostrum.    
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  :آخر الحمل  السیلینیوم وفیتامین ه للنعاج المصریة والمھجنة بالفنلندیة فيحقنإضافة زیت السمك و

   استجابة الحملان. ٢
 

  ، ، محمد عاطف ھلال ، رجب عبد الله درویش  رمضانعبد الحق  سامح جاد، حمادة ضاحى حسین محبوب
  شماويطارق الع ،  جعفرمحمودخالد 

     
 للنعاج المصریة و المھجنة بالفنلندیة في آخر الحمل ھلدراسة تأثیر اضافة زیت السمك وحقن السیلینیوم وفیتامین  التجربة ھذه صممت

ة الا على ة والمناعی لاناستجابة السلوكیة والأدائی ار  .للحم م اختب ا ٥١ت ة  ٣٠ نعجة عشار منھ سلالات المحلی ن ال یمي ( نعجة م أوس
وان١٧ معاملات غذائیة بكل مجموعة ٣ وقد قسمت الى من المھجنة بالفنلندیة نعجة ٢١و ) نيورحما یف .  حی ى أض المجموعة الأول

دة  سمك لم ت ال ا زی دل ٦لعلیقتھ ولادة بمع ل ال ابیع قب رام٤٠( أس وم/نعجة/ ج سردین-ی ت ال رتین ).  زی ا م م حقنھ ة ت ة الثانی المجموع
المجموعة .  أیام قبل الولادة١٠ یوما و ٢٠عند ) ھ مجم فیتامین ١٠٠ مجم سلینات الصودیوم و ٢من  مللیلتر ٥(ھ بالسلینیوم فیتامین 

 الحملان بعد الولادة وسلوكیاتھا ، كما تم قیاس درجة حرارة الحملان خلال الثلاث أوزانتم تسجیل . الثالثة كانت المجموعة الضابطة
ام فى الحملان الولادة وكذلك تم قیاس معدل الزیادة الیومیة فى وزن الحملان ومعدل النفوقبعدأیام الأولى  ى الفط م .  من الولادة حت ت

ذلك ٢٤تجمیع عینات دم من كل الحملان الولیدة قبل الرضاعة وبعد  ضاء، و ك  ساعة  من الولادة لقیاس كفاءة الالتھام لخلایا الدم البی
ى . وتركیز المصل من البروتین الكلي والزلال و الجلوبیولینعدد خلایا الدم البیضاء،  اج ف ودة للنع لان المول ائج ان الحم أظھرت النت

المجموعة الضابطة كانت أقل فى الوزن عند الولادة واستغرقت فترة زمنیة اكبر للوقوف على القدمین و الوصول الى الضرع و البدء 
ى المجموعة فى الرضاعة، وكانت درجة حرارتھا  اقل قبل  ضاف الرضاعة مقارنة بالحملان المولودة للنعاج ف ة م ى علیق ذاة عل المغ

ھذة الفروق لوحظت على وجھ الخصوص فى الحملان المولودة من . ھ زیت السمك او المجموعة التى تم حقنھا بالسلینیوم فیتامین الیھا
دم . لة الھجینةنعاج السلالات المحلیة عنھا فى الحملان المولودة للنعاج من السلا ا ال دد خلای ي ع ة ف ادة معنوی دم زی ل ال أظھرت تحالی

البیضاء وفى كفاءة الالتھام لخلایا الدم البیضاء فى الحملان المولودة للنعاج فى المجموعات المدعمة مقارنة بالحملان المولودة للنعاج 
ضابطة ص. فى المجموعة ال ز الم ى تركی ة ف روق معنوی ود ف دم وج ن ع رغم م ى ال زلال عل ي وال روتین الكل ن الب اعة م ل الرض ل قب

 ساعة من الولادة كان ھناك زیادة ٢٤والجلوبیولین بین الحملان الناتجة من النعاج المدعمة والغیر مدعمة ، فقد اظھرت النتاتج انھ بعد 
. حملان المولودة للمجموعة الضابطةمعنویة فى تركیز البروتین الكلى والجلوبیولین فى الحملان المولودة للامھات المدعمة عنھا فى ال

الحملان الناتجة  ة ب وعلاوة على ذلك، تمیزت الحملان الناتجة من النعاج المعاملة غذائیا بوزن مكتسب اعلى ومعدل وفیات أقل مقارن
  السمك إلى العلیقة أومن ھذه الدراسة نستنتج أن أضافة زیت. ھللنعاج غیر المعاملة، وخاصة فى النعاج المحقونة بالسلینیوم وفیتامین 

لازم ھ  الحقن بالسیلینیوم وفیتامین  ت ال ل الوق ى تقلی ولادة وال د ال صغیرة عن لان ال ى وزن الحم ادة ف ى زی ل أدى ال دة الحم في آخر م
نتاجى للوقوف بعد الولادة وبدایة الرضاعة، كما احدث تحسن فى درجة حرارة الحملان قبل الرضاعة وتحسن الحالة المناعیة مع أداء ا

  .افضل ومعدل نفوق أقل
 


