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SUMMARY

Blood was collected from 136, seven week old, piglets after 11 sires and 
34 dams. The genetic variation in Concanavalin A (Con A) induced proliferation 
and interleukin 2 (IL-2) production by peripheral blood mononuclear cells
(PBMC's) isolated from the piglets was studied. Further, the capacity to produce 
a-interferon (a-IFN) in vitro was determined for PBMC's obtained from 40 of the 
piglets, while levels of plasma immunoglobulins (Ig) were measured in blood from 
52 of the piglets. Pronounced differences between litters were observed in all 
the immune parameters studied, except a-IFN production. Also, large individual 
differences in magnitudes of Con A induced proliferation and IL-2 production 
were seen. Both the time course and magnitude of IL-2 activity differed signifi
cantly between offspring of the various sires, while only the time course, but 
not the magnitude of proliferation differed between the offspring groups. Ig 
levels in piglet plasma were significantly influenced by sire despite the pre
sence of maternal antibodies. The a-IFN activity differed slightly between the 
offspring groups.

INTRODUCTION

In the search for general markers for immune responsiveness in domestic 
animals, genetic differences in various immune response traits have been 
studied. In pigs, genetic variation in antibody response to complex (Bushmann et 
al. 1974;Edfors-Lilja et al. 1985; Rothschild et al. 1984a,b) as well as to 
simple antigens (Huang 1977? Mallard et al.1989a) have been described. Also, 
genetic differences in immunoglobulin levels (Mallard et al. 1989b;Edfors-Lilja 
et al. 1989) and in cell mediated response measured in vitro (Jensen &
Christensen 1980;Mallard et al.1989b) have been described in pigs. Breed
(Bushmann et al. 1985) and MHC haplotype differences (Lacey et al.1989) in 
phagocytotic capacity of porcine monocytes have been found.

Additional markers for immune responsiveness could be the ability to pro
duce IL-2 and a-IFN. IL-2 is secreted by activated T helper cells which have a 
key position in regulating several arms of the immune response. The antibody 
response to T cell dependent antigens, the response of cytotoxic T cells, and 
the prolonged proliferation of activated T cell clones are all dependent on the 
access of IL-2. a-IFN is secreted by lymfoid cells in response to virus infec
tion. It is essential for the defence against viral infections as it, besides
inducing an anti-viral state of adjacent cells, stimulates natural killer cell
activity and enhances expression of MHC molecules.

We have studied differences between paternal half sib pigs in time course 
and magnitude of IL-2 production by PBMC's. In addition, the time course and 
magnitude of Con A induced proliferation, magnitude of a-IFN production in 
vitro, and plasma levels of Ig were determined.
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MATERIALS AND METHODS

A total of 136 Swedish Yorkshire pigs from 34 litters (4 pigs per litter), 
born and housed at the University Research Station, Lovsta, were studied. Blood 
samples were collected at 7 week age. The litters were diveded in 3 sets. In Set 
I, PBMC's from 13 litters were cultured for 41 up to 143 hours, while cells from 
the 11 litters in Set II, and the 10 litters in Set III, were cultured for 65 
hours. The level of Ig was measured in plasma from pigs in Sets I and III, 
while the magnitude of a-INF production by PBMC's was only measured for pigs in 
Set III. Five boars were used as sires for Sets I and II, with 3 of the boars 
used in both sets. In Set III, 4 other boars were used as sires. The animals and 
methods used in Sets I and II have been described by Edfors-Lilja et_al. (1989).

A standard lymphocyte stimulation test was performed on PBMC's separated 
on Ficoll-Pague. For each of the 52 animals in Set I, several cultures were 
initiated simultaneously but interrupted after 24, 42, 48, 54, 66, 72, 90, 96,
121 or 137 hours of culture. At these times, culture supernatant samples were 
removed for the IL-2 assay, and the cultures were pulsed with 3 H-thymidine for 
another 6 or 17 hours, harvested, and the cellular upptake of radioactivity was 
determined. The mean cpm values of quadruplicate wells was used in the statisti
cal analysis. Cells from the animals in Sets II and III, were incubated for 48 
hours when samples for the IL-2 assay were removed. The cells were then pulsed 
and cultured for another 17 hours as described above.

IL-2 activity was quantified in samples of the lymphocyte culture super
natants collected before pulsing. Supernatant samples were tested for their 
ability to promote the growth of an IL-2 dependent cytotoxic T lymphocyte line. 
The IL-2 activity in test supernatants was expressed as % of a standard prepa
ration of IL-2.

The amount of Ig in plasma was quantified by radial immunodiffusion.

a-IFN production in PBMC cultures was induced by pseudo rabies infected 
porcine kidney cells. The anti viral-activity in the supernatants was measured 
after 18 hours of culture by a bioassay.

The lymphocyte proliferation data and IL-2 activity were analysed from 
stimulated and unstimulated control cultures. The effects of sire, dam, animal, 
culture time, and the interaction between sire and culture time were included in 
the models when appropriate. The statistical analysis of the data was carried 
out with the SAS program package (SAS Institute Inc.1985).

RESULTS

Highest amonts of IL-2 were found in supernatants collected from cultures 
incubated for 42 up to 54 hours. No distinct point of timê  for maximal prolife
ration induced by Con A was found, but rather a plateau level between three and 
five days of culture.

Both the IL-2 activity and the proliferation of Con A stimulated cell 
cultures differed significantly between animals. The IL-2 activity and the 
proliferation of Con A stimulated cultures, as well as the plasma levels of Ig, 
differed significantly between the litters. The time course and the magnitude of 
IL-2 activity differed significantly between pigs from different sires. However, 
only the time course and not the magnitude of Con A induced proliferation dif
fered between the offspring groups (Table 1).
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Table 1. Influence of different effects on Con A induced IL-2 activity and pro
liferative response of PBMC's cultured for 24 up to 66 hours (Set I) or 48 hours 
(Sets I,II and III) before 3H-thymidine pulsing

24-66 hours culture®
IL-2 activity 
Proliferation 
48 hours culture1* 
IL-2 activity 
Proliferation

Dam Animal Culture Interact
Sire (sire) (sire dam) time S x C

NS *** *** NS *
NS *** ** *** ***

*** **
NS ***

a Stimulated cultures, b Stimulated/unstimulated cultures

In Set I, the plasma levels of Ig were found to differ significantly for 
pigs from different sires (PS0.05). The a-IFN activity differed between off
spring groups (P<0.05), with two of the sires giving comparatively low levels 
( 3.0±6.5 and 12.1±5.3 U/ml ) and the other two high levels ( 25.015.3 and 
30.116.5 U/ml) of a-IFN. However, the general effect of sire was not statisti
cally significant, probably due to the limited number of animals studied.

DISCUSSION

In the present report, we have Btudied the following immune response 
traits; the Con A induced proliferation and IL-2 activity, virus induced a-IFN 
production in vitro, and the levels of plasma Ig. Of these, genetic variation in 
IL-2 and a-IFN production by porcine PBMC's have not been described before.

Despite the low numbers of offspring tested, PBMC's obtained from piglets 
after two of the sires produced significantly higer (PS0.05) amounts of a-IFN, 
when exposed to virally infected cells, then offspring after the other two 
sires.

Both the amount of IL-2 activity in Con A stimulated PBMC cultures and the 
point of time when the highest level of IL-2 activity was recorded were found to 
differ significantly between pigs after different sires. The rank order of IL-2
activity was rather stable among sires. The time corse but not the magnitude of
Con A induced proliferation differed between sires. Thus, the rank order between 
the sires was dependent on time of culture. However, an influence of sire has 
earlier been reported for proliferation induced by Con A (Mallard et_al.1989a)
as well as by PHA (Jensen & Christensen 1980). These discrepances in results
between studies might be explained by differences in experimental designs, such 
as concentration of mitogen and time of culture.

Despite the presence of maternal antibodies, the levels of Ig in plasma 
were significantly influenced by sire, which is in accordance with Burton et 
al.(1989) and Mallard et al.(1989b) ■ However, it is not always possible to 
decide wether high plasma levels of Ig reflects a higher incidence of infec
tions, or a good ability to mount protective antibody responses.

In studies of immune responsiveness, genetic variation in specific anti
body response to various antigens has been evaluated. However,genetic polymor
phism in MHC molecules makes it possible that a low responder to one antigen can 
be a high responder to another antigen. In some instances it is desirable with a 
more general marker for immune response. Genetic differences in response to
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mitogens are probably due to other genes than those within the MHC. The mitogen 
induced proliferation is initiated by a direct cross-linking of receptors on the 
cell surface. However, after the first triggering, the intra-cellular pathways 
are belived to be identical for mitogen and antigen induced proliferation 
(Hadden, 1988). Thus, a low capacity to produce IL-2 in response to mitogen 
stimulation might reflect a limitation in responses also to different antigens. 
Consequently, mitogen induced IL-2 activity seems to be a good candidate as a 
marker of general immune responsiveness. Since a-IFN reflects an innate defence 
mechanism against viral infections, it might be useful as a complementary marker 
of immune responsiveness.
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