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ABSTRACT

A serious problem in the sheep industry of Kuwait is the high mortality rate of newborn lambs especially during the first
three weeks of age. The present study was carried out with the objective to improve the existing vaccination protocol of
ewes in the farms of Kuwait, to boost ewe’s immunity to produce high quality colostrum. The required baseline data of
mortality of young lambs were collected by intensive survey work. Survey studies showed that the mortality rate of
young lambs ranged between 30–50% in the sheep farms of Kuwait. Results of field experiment showed that the
concentration of Igs of serum and colostrum collected from vaccinated pregnant ewes during pregnancy period was
significantly higher (P<0.05) than the rest of the farms where no vaccination was made during pregnancy, and reached
45.79±0.561mg/ml and 65.9±0.805mg/ml in the serum and colostrum, respectively. In addition, the main causes of
lambs’ mortality were diagnosed as due to the infections by; Clostridia and Pasteurella. From the present study it is
concluded that vaccinating ewes during pregnancy period, resulted in significantly higher (P<0.05) secretion of Igs in
ewes’ blood and colostrum, which resulted into a positive effect on decreasing the mortality rate of young lambs, and is
considered very beneficial to livestock-industry-in-Kuwait.

Keyword: Sheep, mortality, morbidity, young lambs, colostrum, survey study
https://doi.org/10.36899/JAPS.2020.3.0070 Published online March 25, 2020

INTRODUCTION

One of the serious problems that affect the sheep
industry in Kuwait is the high mortality rate of newborn
lambs. The mortality rate of young lambs could be as
high as 25 to 35%, especially in the first 3 weeks of age,
and thus sheep producers suffer from significant
economic losses (Public Authority of Agricultural Affairs
and Fish Resources (PAAFR), unpublished data). In the
present study, a survey work was conducted in nine sheep
farms in different areas of Kuwait. The objective of the
survey was to investigate the main causes of lambs’
mortality to find practical solutions to reduce lamb’s
mortality. Lambs’ mortality could be due to low immune
status especially in the first 21 days of age, in addition to
infectious conditions like diarrhea (Woldemariam et al.,
2014), and pneumonia (Aziz–Ul–Rahman et al., 2016;
Wernike et al., 2014).

Lambs are always born with no immunity and
the only source of Igs is to get sufficient amount of
colostrum from their dams (Vendrig and Fink–Gremmels,
2012; Bjorkman et al., 2003). Colostrum is the first milk
formed by the mammary glands during late pregnancy
period, and secreted for few hours after lambing. It is
considered the only source of immunity because it
contains immunoglobulin (Igs). Thus, to increase the
survival rate of newborn lambs, young lambs must suckle

sufficient quantity of colostrum in the first 24 hours after
birth, to get enough immunity until their immune system
become activated (Chase et al., 2008; Durham and
Stevenson, 1979). Absorption of colostrum usually
occurs through the intestinal cells by the neonatal
receptor FcRn and endocytosis process using transport
vacuoles (Smith and Foster, 2007; Hasoksuz et al., 2002).
This absorptive capacity starts to decrease 6 to 12 hours
after birth and ends by 48 hours after birth (Sangild,
2003; Smith and Foster, 2007). The concentration of Igs
in lambs’ serum increases significantly shortly after
colostrum ingestion. Lambs should get sufficient amount
of high quality colostrum between 1-6 hours of birth,
because the gut ability to absorb the Igs decreases
significantly after this period. The amount of colostrum
needed per lamb is about 100 – 200 ml per feeding,
which is about 600 ml for 3 times feeding in the first 12
hours of lives, and in case the lambs cannot suckle the
colostrum directly from the teat, colostrum should be
collected and fed to them by a stomach tube (Nowak and
Poindron, 2006). To improve the quality of secreted
colostrum, a study was conducted on a small scale at
Kuwait Institute for Scientific Research by vaccinating
Naeemi ewes during pregnancy against certain diseases
such as; Clostridia and Pasteurella. The results showed
that a significant (P<0.01) increase in the concentration
of Igs in ewes’ serum was observed, and this increase
started to drop sharply after lambing, and then started to
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rise again during the next four weeks to reach normal
level (Burezq et al., 2016; Movsesijan et al., 1975;
Nowak and Poindron, 2006). In small ruminants,
colostrum IgG accounted for more than 70 to 85% of the
total immunoglobulins. The elevation of IgG could be
related to the fact that this IgG subset was selectively
transported to the colostrum before secretion of
ruminants, and Fc portion of IgG is involved in this
transport (Micusan and Borduas, 1975; Rodinova et al.,
2008). Sometimes, lambs failed to get sufficient amount
of colostrum during the first three days of lives; hence,
lambs become more susceptible to diseases and even
death.

The total number of sheep in Kuwait is
≈588,618 heads, and the lambs’ meat could meet 11–12
% of the total red meet demand of Kuwait. Decreasing
the mortality rate of lambs could have a positive effect on
the sheep industry in Kuwait (Burezq et al., 2016). The
above background reviews indicated that a research gap
in the immunization protocol was existing in the
specialized area of lamb immunity, which is investigated
during this study.

MATERIALS AND METHODS

Survey Work. A survey work was carried out to collect
baseline data on lambs’ mortality during the first three
weeks after birth. The survey was conducted in nine
sheep farms in Kuwait. In this survey only Naeemi sheep
were considered because it is well–adapted to the local
harsh climate; nutritional stress, endemic diseases, and
they produce excellent quality of lean meat. During the
survey, the selected farms were divided into three
categories according to the sizes of the herd found in the
farm, 1. Small farms (that is farms having a flock of
about 10 – 150 heads). 2. Medium farms (that is a farm
having a flock of about flock size 151 – 750 heads). 3.
Large farms (that is a farm having a flock of about flock
size 751–1000 heads). The survey work was carried out
during the main sheep breeding and lamb production
season, which usually occurs in autumn (October to
November), with planned lambing time (March to April).

Animals. Naeemi Ewes, 1 to 2 years of age and average
live weight 38 + 2.89 kg, were used in the present study.

Feed and Nutrition. Two different Concentrates (C):
Roughages (R) ratios were used. Ration with (70C:30R)
was used for ewes and rams, while for young lambs,
ration with (80C:20R), was used, as per KISR’s feeding
and nutritional previous study (Abbas et al., 2015). Rams
were provided with 1.0 kg per head per day. Two weeks
before joining ewes, this amount was increased to 1.25 kg
per head per day. Dry ewes were offered 0.8 kg per head
per day of the same feed given to the rams. This amount
was gradually increased to 1.25 kg per head per day
during the last month of pregnancy (NRC, 2001 & 2007),

and the KISR’s previous study (Abbas et al., 2015). The
chosen farms were under the supervision of PAAFR, thus
all farms were using the aforementioned rations for ewes,
rams and young lambs.

Experimental Design of Field Experiment. A flock of
30 ewes were separated from each farm. Total number of
ewes in the present study is (30 ewes/farm X 9 farms=
270 ewes). Ewes were ear tagged to monitor their
performance. Selected flocks were vaccinated according
to the vaccination protocol used originally in the farm.
Body Condition Score (BCS) of selected ewes was 3.0 –
3.5 to insure ewes would successfully feed their lambs.
After that a straight breeding program of mating Naeemi
rams X Naeemi ewes was used (Razzaque, 1995). Blood
samples were collected before and after vaccination,
while colostrum samples were collected after lambing to
measure the total Igs using ELISA technique.

Proximate Analysis. The analysis of crude protein in
feed samples was carried out using Kjeldahl Method
(AOAC, 2012), while the crude fat was measured using
the Soxlet Apparatus (BUCHI, Switzerland) (AOAC,
2012). Moisture (%) was determined according to the
method mentioned previously 9.1.6.1. (ISTA, 2007), and
the Ash content was determined according to the method
number 923.03 (AOAC, 2012).

Vaccination Protocol. Ewes were vaccinated according
to the vaccination protocol recommended by PAAFR or
KISR depending on the selected farm. Thus, ewes from 8
out of 9 farms (under the supervision of PAAFR) were
vaccinated with 1. Clostridial vaccine, which consists of
seven species of the antigen including, Cl. Septicum; Cl.
Perfringens Types A, C, and D; Cl. Sordellii; and Cl.
novy, Type B toxoids (CZ Veterinaria S. A, Spain). 2.
Pasteurella vaccine. (CZ Veterinaria S. A, Spain), before
pregnancy period, and no intervention measures were
taken during pregnancy period, while KISR’s vaccination
protocol (KISR farm) was strictly used by vaccinating
ewes during pregnancy period twice, 1st vaccination was
at the beginning of the pregnancy period, and the 2nd

booster dose was given four weeks prior to lambing.

Collection of Blood and Colostrum Samples. Blood
samples were collected before the morning feeding from
the jugular vein in 10–ml vacutainer tubes as per the
procedure described by Stevanović et al., (2015).
Colostrum was collected in clean plastic screw–top
containers and stored at –20°C. The concentration of Igs
in the colostrum and serum samples were determined by
Enzyme–Linked Immunosorbent Assay (ELISA) kits
(SunLong, China), and the results were expressed in
mg/ml of serum or colostrum (Crowther, 2000; Dogra et
al., 2015). Total number of collected blood samples was
1350; blood samples were collected before and after 1st

and 2nd vaccinations, and after lambing. The total number
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of collected colostrum samples was 270 samples (2 hours
after lambing).

Diagnosis of Diseases that Causes Lambs’ Mortality.
To diagnose the causes of lamb’s mortality, tissues were
collected from different organs of dead lambs, using
Koch’s Postulates (Prescotta et al., 2017). Koch
postulated depends mainly on 3 rules: 1- The isolated
microorganism should be isolated from all animals
infected with the same disease. 2- The microorganism
should be isolated from the infected animal and grown in
pure culture. 3- This specific microorganism should be
reproduced when inoculated into a healthy animal.

RESULTS

Data Collected From Survey Work. The survey work
showed that the mortality rate of young lambs ranged
between 30 – 50% in sheep farms of Kuwait.
As stated above a field experiment was carried out to
study the main causes of high mortality rate in sheep
farms, therefore, blood and colostrum samples were
collected to measure the concentration of Igs.

Igs Concentration of Blood Serum. The concentration
of Igs in collected blood samples from pregnant ewes
ranged between 18.34 ±0.67 mg/ml to 23.31±0.96 mg/ml,
in eight farms. In contrast, it was significantly higher
(P<0.05) in KISR farm (45.79 ± 0.56 mg/ml), as
compared to the rest of the farms (Table 1). The
concentration of Igs in serum samples collected from
KISR farm (where the ewes were vaccinated twice during
pregnancy), was significantly (P<0.05) higher than the
concentration of Igs in serum samples collected from
other farms (where no intervention measures were taken
during pregnancy period). The significant difference is
due to the vaccination of ewes during pregnancy that has
improved the immune status of ewes, due to higher Igs
production. These results are in close agreement with the
results of Gilbert et al. (2014) and Hashemi et al., (2008),
who have also reported increased Igs after vaccinating
ewes during pregnancy, which has resulted in the
improvement of ewes’ immunity.

Igs Concentration of Colostrum. Table 2 shows that the
concentration of Igs in colostrum samples from eight
farms ranged between 50.43±0.53 mg/ml and 53.06±0.95
mg/ml. The concentration of Igs in colostrum samples
collected from KISRs’ farm was significantly higher
(P<0.05) 65.96 ± 0.81 mg/ml than the rest of the farms.
These results showed that, vaccinating ewes during
pregnancy period managed to increase significantly
(P<0.05) the concentration of Igs in the colostrum, that
could positively affect the survival rate of the newborn
lambs. Thus, improving the immunity of ewes by
vaccinating them twice during pregnancy period, would
help in elevating Igs concentration in their blood and

consequently in the secreted colostrum. Having high
concentration of Igs in colostrum, would help in
improving the immune status of lambs feeding on the
colostrum, as a result lambs would have enough
immunity especially in the first 3 weeks of age, until their
immune system becomes fully activated. It is, therefore,
essential to increase the quality of the colostrum to
increase the survival rate of newborn lamb because
colostrum is the only source of antibodies (Martín–
Gómez et al., 2006).

Table 1. Concentration of IgG in ewes’ blood serum.

Farms IgG mg/ml
*,**F–1 F–2 F-3 Mean ± SD

1 19.96 20.20 17.86 19.34±1.29
2 20.48 30.39 19.06 23.31±0.96
3 19.12 18.03 17.88 18.34±0.67
4 20.79 19.96 20.56 20.43±0.43
5 19.80 19.16 18.05 19.01±0.89

KISRs’
Farm

46.14 45.14 46.08 45.79±0.56

6 20.73 19.83 21.72 20.76±0.95
7 19.50 20.61 21.75 20.62±0.60
8 19.99 19.10 18.41 19.17±0.80

*: F1: Flock-1, **These values express the mean value of Igs
concentration in blood serum collected from all ewes in flock-1,
after the 2nd vaccination, n=10 for each flock.

Table 2. Concentrations of IgG in colostrum samples

IgG mg/ml
Farms *,**F–1 F–2 F-3 Mean ± SD

1 51.45 52.53 51.88 51.95±0.54
2 53.01 54.04 52.14 53.06±0.95
3 50.54 52.07 51.77 51.46±0.81
4 52.11 51.21 50.33 51.22±0.89
5 50.09 50.23 51.33 50.55±0.69

KISRs’
Farm

65.15 66.76 65.97 65.96±0.81

6 49.85 50.88 50.57 50.43±0.53
7 50.30 51.13 50.20 50.54±0.09
8 50.33 50.98 51.06 50.79±0.42

*: F1: Flock-1, **These values express the mean value of Igs
concentration in colostrum samples collected from all ewes in
flock-1 after lambing, n= 10 for each flock.

Mortality Rate of Newborn Lambs (MR). Table 3
shows that the mortality rate (MR) of young lambs in
KISRs’ farm was significantly (P<0.05) lower than the
rest of the farms. The MR of lambs in the rest of the
farms ranged between 20.11 % - 30.56 % during the field
experiment, especially in the first 3 weeks of age. During
the field experiment, all the parameters were unified
including; feed, BSC, and management. The only
difference between these farms and KISRs’ farm is the
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vaccination protocol used, in order to investigate the
effect of using different vaccination protocols on lambs’
mortality. Thus, these results showed that vaccinating
ewes during pregnancy period, could help in boosting the
immunity of ewes during pregnancy, and as a result
improve the quality of secreted colostrum. In addition,
lambs feeding on high quality colostrum helped these
lambs to have more chances for survival, since colostrum
is the only source for antibodies and nutrition for
newborn lambs. Thus, improving the quality of
colostrum, would help in boosting the immunity of young
lambs and reducing lambs’ mortality rate.

Diseases Causing Lambs’ Mortality. Biological
samples were collected from dead lambs, and were sent
to PAAFR laboratories for diagnosis. The results showed
that the mortality of lambs at the first 3 week of age, were
usually due to their infection with some pathogens such
as; enterotoxigenic Escherichia coli from enteric or
septicemic forms, Clostridia, Pasteurella, FMD,
Salmonella, PPR, and Coronavirus and Rotavirus.
Infected lambs with the above-mentioned pathogens
exhibited some symptoms such as; fever, diarrhea, poor
appetite, weight loss due to sores in mouth (Scholes and
Edwards, 2009; Khan et al., 2018; Durham and
Stevenson, 1979).

Abortion Rate of Ewes. Table 4 shows that the abortion
rates of ewes in eight farms were ranged between 3.33 -
9.52 %. The abortion rate in KISRs’ farm was
significantly (P<0.05) the lowest, as compared to the
other farms and reaches 0%. The abortion of ewes occurs
as a result of infections with some diseases during
pregnancy period, for example; Campylobacter fetus
subsp., fetus fibrosis, Campylobacter jejuni,
Chlamydophila abortus (enzootic abortion of ewes);
Lister monocytogenes (listeriosis), Salmonella abortus–
ovis, Brucella melitensis, Toxoplasma gondii
(Toxoplasmosis), bluetongue virus and border disease
(Mohale, 2013). Biological samples were taken from
dead fetus and send to laboratory to diagnose the causes

of the abortion. The results showed that the abortion of
ewes (Figure 1) was due to the infection of; Brucella
melitensis (50%), Toxoplasma gondii (Toxoplasmosis)
(30%), Chlamydophila abortus (7%), Campylobacter
fetus sub-sp. (5%), C. fetus fibrosis (2%), Lister
monocytogenes (listeriosis) (2%), and Salmonella
abortus–ovis (2%), as shown in Figures 1. The results
showed that the vaccination protocol used for vaccinating
pregnanct ewes in KISR’s farm was very effective, it
takes care of ewes during pregnacy period by boosting
their immunity, thus there was no abortion cases recorded
during the field experiment.

Table 3. Mortality of young-lambs at 1-21 days of age

Farms Mortality–Rate
1 22.22
2 22.22
3 30.56
4 22.22
5 22.22

KISRs’ Farm 0
6 30.56
7 20.11
8 30.56

Table 4. Abortion rate (%) of ewes.

Farms Abortion (%)
1 9.52
2 9.52
3 9.52
4 4.76
5 9.52

KISRs’ Fram 0
6 9.52
7 3.33
8 9.52

Figure 1. Causes of Abortion of Pregnant Ewes.
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Proximate Analysis of Experimental Rations. During
the field experiment, many factors were unified such as;
management level, ration used, body condition score and
age of ewes. Unifying these factors will help in
evaluating the efficiency of vaccination protocol used in
the selected farms, especially on the mortality of young
lambs. The composition of the experimental rations based
on C and R ration is shown in Table 5. In the present
study, two different R and C ratios were used. The ration
used for ewes and rams was (70C:30R), it was reported to
be the best feeding regime used so far in KISRs’ farm for
complete production cycle of ewes, in Kuwait’s feedlot
system irrespective of the season (Abbas et al., 2015).
The ration with (80C:20R), used for lambs was reported
to be the best for lambs during the pre–weaning, suckling
and post–weaning periods, and for the best Average
Daily Gain (ADG) and Feed Conversion Ratio (FCR) for
lambs (Abbas et al., 2015).

Table 5. Composition of Experimental Rations
(Combined Concentrates and Roughages).

Composition of Rations

*Component
(%)

(70C:30R) (80C:20R)
(For ewes and

rams)
(For young lambs)

Moisture 8.03 ±0.13 9.37 ±0.24
DM 90.98 ± 0.1 90.64 ±0.25
Ash* 5.48 ±0.18 2.64 ±0.07
CP* 13.32 ±0.29 12.45 ±0.12
EE* 1.56 ±0.84 2.85 ±01.61
NDF 20.11 ±0.56 19.86 ±0.30
ADF 4.95 ±0.28 4.55 ±0.45
Ca* 0.37 ±0.051 0.43 ±0.20
P* 1.26 ±0.04 –
*DM: % of Dry matter; CP: Crude Protein; EE: Ether Extract;
ADF: Acid Detergent Fiber; NDF: Neutral Detergent Fiber; Ca:
Calcium; P: Phosphorous; –: not available: DM: Dry Matter.

DISCUSSION

In the present study, the concentration of Igs
was increased significantly (P<0.05) during the gestation
period due to vaccination of ewes. Ewes were vaccinated
twice with Clostridia and Pasteurella vaccines, during
pregnancy. Igs concentration was increased by 22.48 –
28.38 mg/ml (KISR’ farm), over the Igs level in blood
samples collected from other farms (Table 1). It is
observed that the elevation in antibody titer started from
the 8th week before parturition, until it reached the normal
concentration at parturition, and then started to rise again
during the next four weeks after parturition. These
findings agree with what was published previously by
Saucedo et al., (2011), Vatankhah (2013) and Movsesijan
et al., (1975), who have reported that, a significant
elevation was observed in serum IgG concentration after

vaccinating sheep against Fasciola hepatica (Jovanovic
1975).

The concentration of Igs in colostrum samples
collected from vaccinated ewes was increased by 19-
24%, as compared to colostrum samples collected from
the other farms (Table 2). This observation could be
interpretated as, the secreted antibodies in ewes’ serum,
were transferred into the colostrum by selective receptor-
mediated intracellular route (Kacskovics, 2004). Fc is the
specific receptor for transferring IgG antibody from the
serum to mammary gland, and it is regulated by hormonal
changes during the pregnancy period (Yilmaz et al.,
2011; Tabatabaei et al., 2013). There are many functions
of Fc receptor such as; IgG metabolism, and prevention
of the degradation of IgG in maternal circulation. It also
plays an important role in determining the concentration
of IgG in the colostrum (Brujeni et al., 2010; Kacskovics,
2004; Baintner, 2007; Lerias et al., 2014). The expression
of FcRn receptor increased in dry ewes, during late
gestation period, and decreased during colostrogenesis
(i.e., transfer of Igs from ewes’ blood circulation into the
colostrum, which occurs in the last two weeks before
parturition and lactation period) (Hine et al., 2010;
Hernandez-Castellano et al., 2014; Brujeni et al., 2010,
Rudovsky et al., 2008; Weaver et al., 2000), and Fc
portion of IgG is involved in this transport (Micusan and
Borduas, 1975). It is concluded here that vaccinating
ewes during pregnancy period is very efficient, it helped
in boosting Igs production significantly (P<0.05) in the
blood and helped in the production of high quality
colostrum. In the present study, IgG was measured in
both serum and colostrum samples, but there are two
other classes of Igs that are usually synthesized during
the last few weeks of pregnancy by the plasma cells,
which are located in the sub-mucosa of the mammary
gland epithelium (i.e. IgM, and IgA) (Yilmaz and
Kasikci, 2013). In small ruminant’s colostrum, IgG
accounted for more than 70 to 85% of the total Igs in the
body. The mechanism of the selective transport of Igs
classes from blood into colostrum still needs to be
investigated elsewhere and in Kuwait. However, an
initiative was taken in this study to explore the transfer of
other classes of Igs to ewes’ colostrum. The preliminary
results revealed that, the insignificant elevation of IgA in
colostrum samples ranged between 9.773 ±1.01 mg/ml
and 10.01±0.74 mg/ml, as compare with colostrum
samples collected from unvaccinated ewes (8.145 ±1.44).
Furthermore, the in significant elevation of IgM in
colostrum samples ranged between 5.575 ±1.3 mg/ml and
6.676 mg/ml, as compare with colostrum samples
collected from unvaccinated ewes (3.52±0.12 mg/ml),
these are initial results which needs further investigation
for solid conclusion in this regards.

There are some factors that affect the amount of
colostrum secreted such as; the high concentration of
plasma progesterone, which was found to have a negative



Burezq et al., The J. Anim. Plant Sci. 30(3):2020

600

effect on the amount of colostrum secreted. Furthermore,
in case of poor nutritional status of ewes during
pregnancy period, this nutritional status could negatively
affect the colostrum yield, and consequently the lambs’
survival (Nowak and Poindron, 2006). After parturition,
the concentration of antibodies in the colostrum was
observed to decrease with time (Baintner, 2007), and the
highest IgG concentration in serum was noticed to be
during the late pregnancy period and at the first hours
after parturition (Hine et al. 2010), and then a rapid
decrease was observed at 12 and 24 hours post-partum
(Hashemi et al., 2008). It was observed that the
concentration of IgG in ewes’ serum was correlated with
IgG concentration in colostrum, these results are
supported by Hashemi et al., (2008), who had reported
that there is a positive correlation between the elevation
of Igs in blood serum and Igs level in secreted colostrum.
In addition, there is another factor that affects the
concentration of colostral IgG, in which is the age of
ewes. Adult ewes could produce more colostrum with
higher concentration of IgG than younger animals
(Yilmaz and Kasikci, 2013), this finding supported our
results because ewes in the present study were middle-
aged animals. Also, another important factor is the ewes’
udder condition. Mastitis in ewes was reported to reduce
serum Igs in ewes and consequently, in the colostrum
(Chirstley et al., 2003; Lascelles, 1979); ewes in the
present study were free of mastitis. In addition, ewes fed
on 60% NRC requirement were reported to have a higher
average of 127.7 mg/ml IgG in colostrum. This value was
decreased to 99.0% when ewes were fed at 140% above
the requirements of NRC (2007) (Swanson et al., 2008),
this finding supported our results because ewes in the
present study were fed on per NRC (2007)
recommendation rations. Length of gestation period is
another important factor that could affect the composition
of colostrum. Ewes with a gestation period of 146 day
were reported to have low colostral IgG content, as
compared to animals with longer gestation length. Ewes
having long gestation period up to 150 day could produce
colostral IgG with high concentration reaching 127.7
mg/ml, as compared to animals with shorter gestation
period of 146.5 day with 99.9 mg/ml (Castro et al.,
2011). These results support our finding, because ewes in
the present study have gestation length of 149 to 150 day,
and a significant (P<0.05) elevation of Igs’ concentration
was observed in collected colostrum samples.

Conclusions: The survey study showed that the mortality
rate of young lambs in Kuwait is very high, and could be
as high as 30- 50 % in sheep farms.
 The concentration of Igs of serum of ewes after
2nd vaccination and colostrum after lambing, were
significantly higher (P<0.05), as compared to other
farms, and reached 45.79 ± 0.56 mg/ml and 65.96 ± 0.81
mg/ml, respectively.

 The mortality rate of lamb’s ranged between
20.11-30.56%, in sheep farms, while there was no
incidence of lamb’ mortality in KISRs’ farm.
 The main causes of lambs’ mortality in sheep
farms of Kuwait was the infection with some diseases
such as; Clostridia, Pasteurella, Coronavirus, and
Rotavirus.
 50 % of ewes’ abortion was caused due to the
infection with B. melitensis, while T. gondii was
responsible for 30 % of ewes’ abortion.
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