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Summary

Plasma transfer was evaluated as a strategy to
enhance survival rates of low-birth-weight
piglets. Plasma administration did not sig-
nificantly affect weight gain or survival rates,
demonstrating that plasma transfer alone
cannot be used to improve survival rates of
low-birth-weight piglets.
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Resumen - Efecto de la transferencia de
plasma en el porcentaje de supervivencia
de lechones recién nacidos de peso bajo al
nacimiento

Se evalud la transferencia de plasma como
estrategia para mejorar el porcentaje de
supervivencia de lechones con peso bajo al
nacimiento. La administracién de plasma
no afectd significativamente la ganancia

de peso o el porcentaje de supervivencia,
demostrando que la transferencia de plasma
por si sola no puede utilizarse para mejorar
los indices de supervivencia de lechones con
bajo peso al nacimiento.

Résumé - Effet du transfert de plasma sur
les taux de survie de porcelets nouveau-nés
de faible poids a la naissance

Le transfert de plasma fut évalué comme
stratégie pour augmenter les taux de survie
de porcelets de faible poids a la naissance.
L’administration de plasma n’affecta pas de
maniére significative le gain de poids ou les
taux de survie, démontrant ainsi que le seul
transfert de plasma ne peut étre utilisé pour
améliorer les taux de survie de porcelets de
faible poids 4 la naissance.

conatal piglet mortality, especially
Nin low-birth-weight (LBW) piglets,

remains a major issue in pig farm-
ing. Despite advancement in pig production
management over the years, up to 24% losses
of newborn piglets are encountered by pig
producers.!3 Causes of piglet mortality
range from crushing by the sow to disease
and poor Viability.l‘*’S The pain and distress
that these piglets undergo prior to death
remains an important animal-welfare issue.

High demand for pork in the consumer
market has caused an increase in sow pro-
ductivity, with sows producing big litters
selected for breeding by farmers.® A big
litter size is often associated with more
low-birth-weight piglets and higher rates of
mortality, compared with the industry aver-
age.>”8 Small piglets have inadequate energy
stores and may also have limited access to
colostrum.319 These piglets also often have
inadequate maternal antibodies to protect
them against common pathogens such as

Escherichia coli, with higher pre-weaning
mortality from infections being reported in
these piglcts.9’1 L12

Many strategies to improve immune status
as well as survival of LBW piglets have been

13-16

evaluated over the years, including

plasma or serum transfer. Overall, studies
involving plasma or serum transfer in pigsls’17
and other species, eg, horses, 820 have shown
variable results. A pilot study undertaken at

a swine-production facility (5600 sows in a
continuous-flow production system), involv-
ing administration of plasma to LBW piglets,
showed that pre-weaning mortality was 4%
lower in the plasma-treated piglets (unpub-
lished data). However, as the sample size was
small, the results of the pilot study were not
statistically significant. The current study

was performed at the same swine-production
facility to determine if plasma transfer could
be used effectively in commercial farms as a
strategy to improve the overall health of LBW
piglets and reduce mortality.
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Materials and methods

This study was approved by the Charles
Sturt University Animal Care and Ethics
Committee and the swine production facil-
ity’s animal ethics committee.

A total of 612 piglets (body weight 0.8 to
1.3 kg) from 212 dams (Large White x
Landrace) were randomly allocated in equal
numbers to one control and two treatment
groups (piglet ID numbers drawn from a
container). Piglets in this weight range were
chosen on the basis of data obtained from

a pilot study showing that approximately
40% preweaning mortality occurred in these

piglets (unpublished data).

Fostering is standard practice in Australian
pig farms to help manage big litters; therefore,
fostering was undertaken in keeping with
standard practice on the study farm. A total
of 68 foster sows were used in this study. Not
all piglets assigned to these foster sows were
enrolled in the study. Piglets were fostered

6 to 24 hours after birth to a foster sow and
remained with that dam for the duration of
the study. The litter size per foster dam ranged
from nine to 14 (average approximately 11
piglets), with the number of piglets per foster
dam dependant on teat availability. The birth
dams and foster dams were of parities two to
four: information on parity of individual sows
was not made available to the researchers.
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The following management practices were
followed on the study farm, which comprised
5600 sows in a continuous-flow produc-

tion system. Sows were group housed until
110 days of gestation, when they were housed
singly in farrowing crates. As this study was
conducted on a commercial farm, data on
pre-weaning mortality, total births, and other
production parameters were not available

to the researchers. All piglets and pigs were
housed in a conventional, naturally ventilated
barn thermostatically controlled at 28°C.
Piglets and pigs were given the standard
vaccinations used on the study farm, fed age-
appropriate diets, and allowed unrestricted
access to water. Piglets remained with the sow
from birth until weaning at 28 days.

Day 0 was the day of birth and Day 1 the first
day of treatment. Piglets in the treatment
groups received either two doses of plasma
(10 mL on two separate occasions, Day 1 and
Day 3) or one dose of plasma (10 mL on one
occasion, Day 1) by intramuscular injection
in four sites on the neck and hind legs, ie,

2.5 mL per site. On Day 1 and Day 3, control
piglets received intramuscular injections of
10 mL of Hartmann’s solution (also known
as compound sodium lactate and similar to
lactated Ringer’s solution) as described for the
two treatment groups.

Plasma was obtained from Large White x
Landrace donor sows from the same farm
and processed by ACE Laboratory ser-
vices, Bendigo, Australia, using a standard
commercial membrane filtration method,
following guidelines approved under

the Australian Pesticides and Veterinary
Medicines Authority. Briefly, plasma was
centrifuged and then filtered using a pressur-
ized filtration method through three filters
(5 to 0.2 microns). Inmunoglobulin G
(IgG) concentrations in the pooled plasma
before and after processing (46.3 mg per
mL and 32.4 mg per mL, respectively) were
measured using a commercially available kit
(Pig IgG ELISA Quantitation Set; Bethyl
Laboratories, Montgomery, Texas).

Piglets were physically examined to assess
their condition and weighed on Days 7, 14,
and 21. Blood samples were obtained from
piglets on Days 0, 2, and 6, and ELISA for
detection of porcine IgG was performed on
serum using a kit (Pig IgG ELISA Quantita-
tion Set; Bethyl Laboratories). The ELISA
kit was validated for quantification of por-
cine IgG using immunoglobulin standards
supplied by the manufacturer. Mortality in

the three groups was recorded by one of the
researchers daily after piglets were enrolled
in the study.

All data were analysed using a linear mixed
model in ASReml-R (VSN International,
Hemel Hempstead, United Kingdom).

This analysis was undertaken to account for
variability caused by the effects of various
factors (eg, foster sow and birth sow). In
order to determine the effect of plasma treat-
ment on IgG concentrations in piglets over
time, a linear mixed model using restricted
maximum likelihood was used. Birth weight,
day of treatment, and treatment type were
included as fixed terms in the model. Foster
sow and birth sow were fitted as random
terms. The effect of the plasma treatment

on weekly weight gain was analysed using a
linear mixed model with birth weight, treat-
ment type, and day of treatment included as
fixed terms. Foster sow and birth sow were
fitted as random terms. Effect of plasma
treatment on total weight gain was analysed
with a linear mixed model with birth weight
and treatment type included as fixed terms.
Foster sow and birth sow were fitted as
random terms. Differences were considered
significant at P < .05.

Results

The plasma administered in this study, when
processed, had an estimated 30% loss of total
immunoglobulins. The IgG concentration
in the serum of the piglets was in the range
of 17.1 to 21.6 mg per mL when measured
at Day 2, and slowly declined to 14.1 to

18.4 mg per mL by Day 6 in both treatment
groups and in the control group (Figurel).
Serum IgG concentrations did not differ
significantly between the two treatment
groups and the control group.

Similarly, there was no statistically signifi-
cant difference in weight gain between the
two treatment groups and the control group.
When piglets were recruited into the study,
they were all of low birth weight, and visu-
ally there were no differences between the
piglets in the three groups. The average daily
weight gain was 163.5 g in the group that
received one dose of plasma, 164.0 g in the
group that received two doses of plasma, and
163.9 gin the control group. The analysis of
individual weights of the piglets showed that
total weight gain in piglets over the 3-week
period was influenced by the birth weight

of the piglet (P < .05), with those that were
heavier at birth gaining more weight over
this period (data not shown). The birth sow

had an influence on the IgG concentrations
in the piglet serum at all sampling points,
with piglets from seven birth sows having
significantly higher IgG concentrations than
the others (P < .05).

The highest mortality in piglets was
recorded in those that received two doses

of plasma, with most deaths occurring on
Days 0, 1, and 2. By Day 21, 32.5% of piglets
that received two doses of plasma, 26.6% of
piglets that received one dose of plasma, and
26.5% of control piglets had died. The causes
of death were poor vitality (41%), crushing
by the sow (27%), and diarrhea (22%). Diar-
rhea was diagnosed by observation of watery
stools; the causative organism of the condi-
tion was not determined.

Discussion

The results of this study showed that adminis-
tration of porcine plasma did not significantly
affect LBW piglet weight gain or survival.
Piglets that were heavier at birth were more
robust and demonstrated better growth
performance than piglets of lower birth
weight. Similar results have been reported

by other investigators.>” The birth sow was
an important factor in determining IgG
concentrations in the serum of piglets. As
IgG is the predominant immunoglobulin in
colostrum, the amount of IgG taken up by the
piglets depends upon the quantity or quality
of colostrum obtained from the birth sow
within 24 hours of birth, and this would be
important in providing immunity from com-
mon infections.?! Researchers have shown
that the concentration of IgG in colostrum
may be variable even within sows from the
same unit.2? Furthermore, IgG concentra-
tions in colostrum also vary with the position
of the teats.22 In one report, the colostrum
from cranial teats, for example, had higher
IgG concentrations than colostrum from the
caudal teats.2? The birth sow would also have
contributed to the first weekly weight gain of
the piglets, as body fat reserves of newborn
piglets are deposited in the last month of
gestation.?* These data underscore the impor-
tance of the birth sow in determining serum
IgG concentrations of LBW piglets.

Highest mortality in this study occurred

in the group of piglets that received two
doses of plasma. The reason for this could
not be determined. Another important
finding of this study was that most deaths

in LBW piglets (in all groups) were caused
by poor vitality, possibly due to inadequate
consumption of colostrum. It is possible that
the full fostering practice adopted in this
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Figure 1: Effect of plasma transfer on the survival of low-birth-weight piglets was
determined. Piglets were randomly allocated into two treatment groups and one
control group, with 204 piglets per group. Piglets in the treatment groups were
administered plasma obtained from donor sows on the same farm (10 mL plasma
intramuscularly in four sites per treatment) on Day 1 or Day 1 and Day 3, with Day
0 defined as the day of birth. The control group was similarly injected with 10 mL
Hartmann's solution on days 1 and 3. Serum samples were obtained from the pig-
lets on days 0, 2, and 6. Total IgG concentrations, measured using a commercially
available kit (Pig 1gG ELISA Quantitation Set; Bethyl Laboratories, Montgomery,
Texas), did not differ significantly between groups (P > .05).
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study may have contributed to inadequate
consumption of colostrum. Fostering is
widely practised in piggeries across Australia,
and the results of this study show that this
practice may seriously disadvantage LBW
piglets. Teat order is established by 24 hours
following birth, and therefore fostering
would cause increased fighting among the
piglets, with smaller LBW piglets forced to
suckle from non-productive teats.® It would
be useful to explore the impact of birth and
foster sows on plasma transfer in neonatal
piglets, in particular, the effect of birth and
foster-sow parity on IgG concentrations.

The membrane filtration method used to
process the plasma may have contributed to
the loss of immunoglobulins observed dur-
ing plasma processing in this study. If plasma
transfer is to be undertaken successfully, it

is important to examine other technologies
for processing plasma with a minimal loss

of immunoglobulins. In addition, strategies
such as concentrating plasma by spray drying
would enable larger amounts of antibodies
to be delivered in smaller volumes to the
neonatal piglets. On the basis of the results
of this study, it appears plasma transfer

alone is not sufficient to improve survival of
LBW piglets. In future studies, it would be
worthwhile to evaluate the efficacy of plasma
transfer in conjunction with other farming
practices, such as minimal fostering, in order
to improve LBW piglet health and survival.

Implications
o Under the conditions of this study,

plasma transfer alone does not improve
survival of LBW piglets
Further studies are required to deter-
mine if plasma transfer used in conjunc-
tion with other farming practices can
improve overall welfare and survival of

LBW piglets.
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