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Colostral Immunoglobulin as Affected by Nutritional Status
in Border Licester Merino Ewes Deliver at Kuwait
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Abstract: Sixty two Border Licester Merino ewes were scored for body condition weekly till lambing. Body
condition score (BCS, nufritional status) at lambing showed a suggestive influence on the colostrom
congcentration collected from the ewes within twelve hours of lambing (P=0.06). Ewes scored 2.5-3.5 were
superior regarding IgG concentration than both of those who scored higher and lower than this category.
TLambs that were bom to ewes with BCS of 2.5-3.5 at lambing weaned heavier than those who were born to ewes
of either higher or lower BCSL (p= 0.02). Weaning weights (at age of 95 days) for these lambs were heavier
because of the quality of colostrum they were fed. Sex of lambs born not affecting the quality of colostrum.
In general, colostrum from ewes gave birth to twins was of lugher quality than colostrum of ewes that gave birth
to smgles. Although not sigmficant, male lambs tended to be born heavier than those female lambs whether
they were born single or twins. Male lambs weeaned heavier than female lambs (23.7 Vs. 20.65 Kg). Time of milk
collection 1s a significant factor mn colostrum concentration. Samples that were collected closer to the time of

lambing tend to have higher colostrum concentration (p=0.002).
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INTRODUCTION

Colostrum 18 the first milk suckeled by newbom
lambs. It 18 lugh in immunoglobulin(Ig), particularly Ig@,
which provides passive immunity to the newborn lambs;
the level of passive immunity attamed is proportional to
the concentration and quantity of immunoglobulin and
the time interval after birth in which the colostrum is
consumed [1]. The composition of colostrum changes
rapidly to that of normal milk during the first few days of
lactation. Lambs should receive colostrum within 12 hr
after birth. Tg G is absorbed from the intestine for only a
short time after birth and the efficiency of absorption
decreases lmearly with ttme. A negative relationship
between the mterval from calving to first milking and Ig
content was recorded [2]. The quantity of colostrum was
positively related to the colostral IgG production [1,3].
Although Esser et al. [1] did not find a significant affect
of body condition score (BCS), litter size and sex of the
lamb and genotype of the ewe on the colostral TgG.
Gilbert et al[4] observed higher TgG concentrations in
yearling ewes than older ones. Gallo and Davies [5] found
a lower colostral production in single-bearing than

twin-bearing ewes. In 1995, AL-Sabbagh et ol [6] found
that colostral IgG concentration would dimmish to zero
mg/ml by 23hrs postpartum. Moreover, they found that
BCS which varied from 2.5-3.5 at lambing, had neither
affect on colostral IgG concentration, nor on the total
weight of Polypay sheep lambs born and their mortality.

BCS and live weight are two systems for measuring
nutritional status in livestock. BCS, the assessment of fat
and muscle in the loin region, is a system which estimates
the degree of muscling and fat development in an animal
[7.8]. Tt is a subjective, accurate and an inexpensive
estimator of nutritional status than body weight because
the skeletal size adds to the live weight without being a
determinant of the nutritional status. It is a good predictor
of fertility and total fat deposits in the ammal [9]. BCS was
developed [10], using a scale of one to five, where 1 1s
thin end five 1s obese where this was refined [7] by adding
half pomnt gradations. This system has proven to be
useful and reasonably repeatable [11].

The most crucial period is late gestation when the
greatest fetal growth occurs [12, 13]. Many studies have
shown a positive correlation between BCS and embryonic
survival [14-18].
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In general, body condition loss should not

exceed 0.5 units m lactation 1n order to
effects.

result

early
minimize negative reproductive Excessive

body condition losses often i greater
negative energy states and longer delays m return to
positive energy states.

Overall, body-condition scoring 1s a method of to
fine-tune sheep and dairy herd nutrition and health.
Research and field experiments have shown that body
condition influences productivity, reproduction, health
and longevity. Thinness or fatness can be a clue to
underlying nutritional deficiencies, health problems, or
improper herd management. If done on a regular basis,
body-condition scoring can be used to troubleshoot
problems and improve the health and productivity of the
dairy herd.

Over-conditioning, or fatness, may result from poor
nutrition or reproduction management. A fat animal 1s
more susceptible to metabolic problems and mfections
and is more likely to have difficulty at calving or lambing.
Over-conditioning usually begins during the last three to
four months of lactation, when milk production has
decreased, but grain and total nutrient levels have not
been reduced accordingly. Other causes of over-
conditioning are prolonged dry periods or overfeeding
during dry periods.

Under-conditiomng, or thimness, can frequently
lower production and milk-fat levels because of
msufficient energy and protein reserves. Thin cows often
do not show heat or conceive until they start to regain-or
at least maintain-body weight. In feeding these animals,
care must be taken to maintain production while
increasing body reserves.

Previous work at Kuwait Institute for scientific
research, FAOO7C and in task 5 in particular named:
Determination of factors affecting lamb survival the
author presented a work relating lamb losses to

husbandry stillbarth,

pneumonia and nfectious diseases. He suggested good

madequacy, hypothermia,
nutritional regimes for ewes before lambing to produce
stronger lambs as well as after lambing to support quality
colostrum development. To gam more mformation in
this field it will be good if we relate the body condition
score of the ewes at lambing (within a week of lambing)
to the antibodies, mainly IgG concentration, specially
that colostrum will be affected by the prepartum
practices rather than postpartum since it is suckled
immediately after parturition.
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The main purpose of this experiment was to provide
us with more imformation about the affect of different
parameters on the humeral imnmmumity indicator namely IgG,
not only that but to make us able to pin pomnt use the
best parameters to mnprove lamb mmmunity and hence
improving survivability of the newborn lambs.

MATERIALS AND METHODS

This experiment took place in Kuwait Livestock
and Trading Company (KL.TT). A leading company that
is importing more than one million lambs from Australia
each year to Kuwait to face the gap between the demand
and quantity of lambs raised locally. More than 90 ammals
were scored weekly from the beginming of the experument
t1ll the day of lambing. The activity of scoring is repeated
to insure the repeatability of the scoring system. The
score just before lambing will be recorded and considered
to be the BCS at lambing. Scoring, m lambs, 15 done by
using the balls of the fingers (feeling the end of the short
ribs) and thumb (feeling the back bone). Assessment is
done by feeling the muscle and fat cover around these
areas as well as the fullness of the muscle at the loin
region [10].

During lambing season all ewes were weighed and
scored for body condition. They were identified by
special tags n their ears to specify later the type of breed,
litter size and age of each ewe. Colostrum was collected
from each udder inmediately after lambing and before
lambs have access to their dams. Not all scored ewes were
sampled for colostrum since some of the samples were
missed or more than 12 hours are passed before the
team member com and collect it. Sixty two collected
colostrum samples were identified and frozen at-20°C
for subsequent analysis of TgG concentration. The
concentration of IgG is wsually determined using the
radio-immuno-diffusion (RID) method developed by
Mancim et al.[19] and modified by Fahey and McKelvey
[20].
enzyme-linked immunosorbant

Colostrum  quality can be alse determined by
assay (ELISA)
radioimmunoassay (RIA), that are extremely precise, or

or

less precisely by specific gravity [18]. Overall, the RID
method 15 simple and requires a mimmal mvestment in
equipment [21].

Data were analyzed using statistical analysis system.
General linear model was used using age, litter size, breed
and BCS at lambing as independent variables and the Ig
concentration and total weight of lambs born and total
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weight of lambs weaned as a dependent variables.
Weights of ewes were used as covarite to comrect any
welght differences that were started with in the model.
Correlation coefficient analysis were used to variate BCS
at lambing, time from lambing to sample collection, ewe
weight, total weight of lambs born, total weight of lambs
weaned, litter size, sex of litter and Ig concentration to
each other using Pearson model.

RESULTS

Body condition score at lambing showed a
suggestive influence on the colostrom concentration
collected from the ewes within twelve hours of lambimng
(P=0.06). Table 1 shows hat ewes scored 2.5-3.5 were
superior regarding [gG concentration than both of those
who scored higher and lower than this category. There
was a tendency that ewes with high body condition score
at lambing give birth to lesser total weight of the bom
lambs while the heavier lambs were born by ewes with
lower BCS at lambing within the window of scoring that
had worked with lambs that were born to ewes with BCS
of 2.53-35 at lambing weaned heavier than those who
were born to ewes of either higher or lower BCSL.
Although the superiority in the colostrom concentration
were suggestive there, the weaning weights of lambs fed
on this colostrom showed significant superiority m weight

at time of weamng (P=0.02).

Tablel: Means of colostrum concentration (mg/dl), Total weight of
lambs bom (Kg) and total weight of lambs weaned (Kg) of
different category (Body condition score at lambing (BCSL),
Litter size and sex of the lambs

Category Colostrom Total wt bom Total wt weaned

BCSL

<23 1,273(4) 6.68(4) 23.02(4)"

2,535 2,748(41) 5.63(41) 26.70(36)°

>3.5 2,369(17) 5.38(17) 25.80(13F

Litter size

Single 2,358(39) 4.93(39)° 22.129(31)

Twin 2,873(23) 6.81(23) 31.927(22)

Sex of lambs

1 2,045(17) 2.27(17y 23.70(15)

2 2,599(22) 4.67(22) 20.66(16)°

3 3,081(14) 6.89(14) 29.50(14)P

4 3,219(2) 6.95(2) 38.25(2)

5 2,358(7) 6.60(7 35.33(6)

MNumbers between brackets represents mimber of samples collected.
®Mean in colurnn in the same category with different superscripts Differ
(P<0.05)

Table 2: Pearson Correlation anatysis of Body Condition score at lambing
(besl), Time of collection from lambing (time), ewe weights
(ewewt), total weight born (Totborn), total of weight weaned
(totwn), litter size (litter), Sex of lambs born (sex), colostrum
concentration (conc) with Body Condition score at lambing
(besl), Time of collection from lambing (time), ewe weights
(ewewt), total weight bom (Tothom), total of weght weaned
(totwn), litter size (litter), Sex of lambs born (sex), colostiim

concentration {conc)

besl Time Fwewt Totbom Tobtwn  litter Sex cone

Besl -0.24 0.069 0.056 0.082 -0.024 0.173 0.051
0.033 0.0001 0.662 0.548 0.055 0.166 0.658

Time 0.067 0.024 0.262 0144 0.024 0425
0.602  0.851 0.052 0248 0847 0.0001

Ewewt 0.103 0.125 0.182 0.055 0.074
0.425 0.372  0.156 0.669 0.567

Tothorn 0.467 0.586 0410 0.156
0.0003 0.0001 0.0008 0.213

Totwn 0.577 0511 0241
0.0001 0.0001 0.074

Litter 0.843  0.116
0.0001 0.355

Sex 0.057
0.652

Sex of lambs born was not affecting the quality of
colostrum. In general, colostrum from ewes gave birth to
twins is with higher quality than colostrum of ewes that
gave birth to singles. Male lambs tended to be born
heavier than those female lambs whether they were born
single or twins. Male lambs weaned heavier than female
lambs (23.7 Kg vs 20.65 Kg). Twin lambs with same sex
tended to be weaned heavier than lambs of different sex.

Ewes that gave birth to twins tended to have higher
colostrum quality than those who gave birth to singles
2873mg/dl and 2358mg/dl, respectively.

Table 2 shows that time of milk collection is a
significant factor in colostrum concentration. Samples that
were collected closer to the time of lambing tend to have
higher colostrum concentration (p=0.002).

DISCUSSION

The superiority of the ewes that scored 2.5-3.5
regarding TgG was not a factor that affected on the total
weight of lambs bomm, but it was a factor m the total
weight of the weaned lambs. That could be due to a better
milk quality and general health accordingly that helped in
that since newborn lambs depend on milk for the most of
their early nutrition [22]. The tendency of the higher
scored ewes gave birth to lesser total weight of lambs
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born could be explained by the use of the lambs of the
dam's reservoir directly to gain their weight and that is
shown clearly at lambing. Since there was a superiority of
the colostrum concentration within BCS at lambing of
2.5-3.5, this explains the higher weight at weaning for
lambs born to ewes within this category. Although the
i the
suggestive there, the weaning weights of lambs fed on
this colostrom showed significant superiority in weight at

superiority colostrom concentration were

time of weaning (P=0.02). Tt may be due to the quality of
colostrum they were fed.

Twin lambs with same sex tended to be weaned
heavier than lambs of different sex due to the harmony of
lambs with the same sex while the aggressive competition
of the members of different sex banned thus affect.

In ceonclusion, ewes with body condition ranges
from 2.5 to 3.5 at lambing are superior in the quality of
colostrum. Lambs born for these ewes were weaned
heavier than those born for ewes out of tlus range.
According to these results it 13 a good idea tokeep
the ewes at the range of 2.5 to 3.5 at the lambing time so
that colostrum quality will be better and consequently
survivability which 1s consistant to the previous finding
of [23-25].
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