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Efficacy of Feeding Bovine and Caprine Colostrum to Neonatal Camel
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Abstract: Failure of passive transfer of colostral IgG and efficacy of administered bovine and caprine colostrum
as a source of 1g( to camel neonates have been investigated. Neonates (N = 32) were randomly assigned to 1
of 3 treatments. Group 1 (N = 16) were left to suckle their dams. Group 2 neonates (N = &) were colostrum
deprived but supplemented with 500ml of poocled bovine colostrum given orally at 2 hour intervals from 2 to 20
hours after parturition. Group 3 neonates (N = 8) were treated similar to group 2 but with caprine colostrum.

Suckling produced a peak concentration of 2700270 mg dL ™" of IgG in 75% of necnates. Twenty five percent
of neonates had a maximum concentration of less than 800 mg dL. ™" and considered to be failure of passive
transfer of lgG. Comparable neonatal serum IgG peak levels, apparent efficiency of absorption and t 1/2 was
demonstrated between natural suckling (Groupl ) and bovine (group 2) and caprine (group 3) colostrums. It 1s
suggested that admimstration of bovine and caprine colostrums could be considered in camel neonates when

no cameline colostrum 1s available.
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INTRODUCTION

Placentation m camelidae 1s diffuse epitheliochorial
type (Van leenep, 1964; Nova 1970; Ghazi et al., 1994) that
prevents the transfer of immunoglobulins durng fetal life.
Therefore camels transfer immunoglobulins to their
neonates through colostrums fail to achieve adequate
transfer of passive immunoglobulin which has been
associated with excess mortility risk of neonates
(McGurire et al, 1975, Rea et al, 1996). Serum
immunoglobulin measurement has been recommended for
predisposing risk assessment in healthy calves (White,
1983) and for evaluation of sick calves (Blood et af., 1979).

The aim of this experiment was to mvestigate the
possibility of passive
immunoglobuling in camel neonates and to evaluate the
colostrums of bovine and caprine as a possible source of
immunoglobulin in camel neonates.

of failure transfer of

MATERIALS AND METHODS

Camel neonates were removed from their dams
immediately after birth to prevent suckling and ingesting
of colostrums. Neonates (N = 32) were randomly assigned
to1 of 3 treatment groups. Group 1 neonates (N = 16) were
left to suckle their dams. Group 2 neonates (N = &) were
colostrum deprived but supplemented with 500 mL of
pooled bovine colostrum given orally at 2 h intervals from
2 to 20 h after parturition (Total of 5 L). Administration of

colostrum based on the accepted rule that feeding
colostrum to newborn calf 1s to feed 5% of body weight
(30 keg) within the first 6 hours of life (Donovan et al.,
1986). Group 3 neonates (N = 8) were treated siumilar to
group 2 but with pooled caprine colostrum.

Sample collection: blood was collected from neonates by
jugular venipunture into chilled tubes. Blood samples
were collected before suckling and at 6, 12 and 24 h after
first suckling. Additional blood samples were collected on
days 2, 3,7, 14, 21, 28. All samples were centrifuged at
800 g for 10 min. Serum was separated and stored at -20°C
until analysis. Samples of colostrums from camels, cows
and goats were collected and stored at -20°C until
analysis.

Determination of serum IgG concentration: A radial
immunodiffusion assay for camelid immunoglobulin was
performed according to manufacture's specifications
(Triple T Farms, Redmond USA). Briefly, 0.05 mLof serum
is added to 1 well of a 24-well plate containing antiserum
to camelid TgG in agarose. Three standards supplied by
the manufacturer are run concurrently with each test
sample. The diameter of the diffusion ring is measured and
compared to a log graph generated from the standards.
For statistical comparisons,all samples with serum IgG
concentrations lower than the assay's lowest detectable
concentration, 144 mg dL~', are designated as having
Omg dL ™" of [gG.
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Determination of apparent efficiency of IgG absorption
(% AEA): For each neonate suckled naturally or received
supplemental colostrums,% AEA of IgG was calculated
by multiplying the estimated blood volume (mL) by the
peak serum IgG concentration (mg ml.™"), dividing the
product by the amount of IgG (mg™") administered and
multiplying the resulting value by 100 (McEwan et al.,
1970). The blood velume of camel neonate was estimated
on the basis of 60 ml of blood kg™ of body weight
(Swenson, 1984). In the neonates suckled naturally the
amount of TgG ingested was calculated using the
correlation equation (Lavoie ef al., 1989). Colostral 1gG
ingested = 0.022xconcentration of IgG at calving+81. To
calculate the% AEA, it was assumed that there were equal
proportions of IgG in intravascular and extravascular
pools as determimed m neonatal foals after colostrums
ingestion (Lavoie et al., 1989).

Determination of the half life (t'/,) of IgG: The
biological t'/, of cameline, bovine and caprine Ig& was
determined from linear regression curves generated by
plotting the natural logarithm (I.n) of serum IgG
concentrations against time. The time pomts extended
from peak concentration to the lowest concentration were
considered. The t'/; value was calculated as Ln2 divided
by the slope of the regression line (b) (Paul et al., 1982).

RESULTS

The pooled cameline, bovine ad caprine colostrums
had IgG concentration of 11,6000, 9800 and 9600 mg dL ",
respectively. Serum IgG in all neonates was below the
detectable limit of the assay. Four out of 16 (25%)
neonates in group 1 had a maximum IgG concentration
of 800 mg dL™" for the first 3 days. In the other 12
neonates in group 1 an appreciable IgG concentration
(2500250 mg dL™") was reached at 12 h after first
suckling, thereafter, serum IgG concentration were
2700270, 2600250 and 23004250 mg dL ", on days 1, 2
and 3, respectively.

Neonates of group 2 and 3 appeared clinically healthy
after administration of bovine and caprine colostrum. The

Table 1: The concentration of TgG declined slowly with at ¥ of 182+ 1.6

days
Cameline IgG (mg dL.™")

Time Control Bovine IgG Caprine IgG
6 hrs 600+50 550450 520450
12 hrs 2500+£250 2100£200 2000£200
24 hrs 2700£270 2500+£250 2200£220
2 days 2600+250 2400+220 2000£200
3 days 2300+£250 2100£200 18004200
7 days 2000+£210 1600£200 14004120
14 days 1500£190 1100£70 1000£70
21 days 1300£180 1000£70 90060
28 days 900460 800460 600+50

%AEA of TgG was 35.1% for cameline; 32.1% for bovine
and 31.3% for capnine colostrum. Similar pattern of serum
IgG concentration in neonates fed bovine and caprine
colostrums (group 2 and 3) to that of group 1 was
observed. Peak levels was seen on day 1 followed by a
gradual decline with 17.9+1.4 days for bovine colostrums
and 17.1£1.5 days for caprine colostrum (Table 1).

DISCUSSION

Pre colostral serum IgG concentration in the first hour
after delivery in all neonates was below the detectable
limit of assay suggesting neligable transfer of colostrum
during fetal life. Suckling produced appreciable levels of
TgG as early as 12 h after first suckling which peaked
during first day in 75% of neonates. Four out of 16
neonates failed to have IgG concentration more than
800 mg dL ™' suggesting that the rate of failure of passive
transfer in this study was 25%. A rate of 20% or more
have been reported m alpaca and llama (Garmenda ef af.,
1987, Johnston et al., 1997, Weaver et al., 2000).

Comparable concentration of IgG i1n  pooled
colostrums of camels, cows and goats was demonstrated.
Furthermore, IgG from bovine and caprine colostrums
were absorbed by necnates with similar efficiency to that
of camel colostrums; the efficiency of absorption being
351, 32.1 and 30.1% for cameline, bovine and caprine
colostrums, respectively. Bovine colostrum IgG was also
absorbed in newborn foals with similar coefficient of
absorption (Lavoie efal., 1989). Natural sucking resulted
in a t%% of 18.2+1.6 days. Feeding of bovine and caprine
colostrum resulted m a similar value of t'4 of IgG. The
t¥ of cameline IgG was similar to that reported for
passively acquired IgG in piglets Klobasa et al. (1981),
calves (Husband et al., 1972, Weaver et al., 2000) greater
than that reported in puppies Pollock and Carmichael
(1982) and fox cubs Muller et al. (2002).

CONCLUSION

Neonatal serum IgG  measwement could be
recommended as a mean of evaluating excess morbidity or
mortality of neonates within a herd. Administration of
bovine and caprine ceolostrums could be considered in
camel neonates when no cameline colostrum is available.
However further studies are indicated to evaluate the
protection provided by bovine and caprine colostrums
against infection.
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