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Abstract

The aim of this study was to evaluate the influesfcieovine colostrum supplementation on the immune
Th1/Th2 response in weaned piglets. After weantrigflad, 3 groups of 7 piglets were fad libitumwith a
starter diet and received daily 0, 1 or 5 g of gftaed bovine colostrum. Spleen and gut-associgteghoid
tissues (GALT): ileal Peyer's patch (iPP), jejunwail (JW) and mesenteric lymph node (MLN)) biopsiese
collected on each piglet after 3 wk of treatmerd analysed for their cytokine mRNA expression (|24,
IL-10, IL-12 and IFNy) by RT-PCR. The supplementation with bovine calostinduced an increasB<0.05)
in IL-12 in the JW, in IL-2, IL-10 and IL-12 in th&ILN and in IL-4, IL-10 and IL-12 in the iPP. Ing¢Hatter,
bovine colostrum also decreased lfrldroduction P<0.01). Finally, no effect of the treatments wasorded in
the spleen. These results suggest an immunomodylkffect of bovine colostrum on the GALT, which
responded by producing at different levels both phd-inflammatory cytokines (IL-2, IFN-and IL-12) and
Th2 anti-inflammatory cytokines (IL-4 and IL-10)hiE Th1/ Th2 bipolar response protects the weaigdtp
from both allergic (food) and infectious (pathogediseases.
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1. Introduction

Bovine colostrum has a critical role in post-neahhgalth as an immune booster. In addition toagtgtent in
nutrients, it also provides growth and anti-micedlfactors that, respectively, promote the growtt &ne
development of the newborn calf and protect agaifisttions during the first week of life (Meroat, 1997;
Pakkanen and Aalto, 1997).

The most abundant and well-characterized growttofaén bovine colostrum are insulin-like growtletiars
(IGF-1 and IGF-2), insulin, transforming growth iais (TGFgl and TGFB2) and epidermal growth factors
(EGF). Anti-microbial factors include immunoglotnsi lactoferrin, lysozyme and lactoperoxidase (Rakk
and Aalto, 1997).

Weaning is a major critical period of pig productioecause of increased susceptibility to gut disserd
infections and diarrhoea due to psychological,apenvironmental and dietary stresses interfeniily gut
development and adaptation (Pluske et al., 199} feriod is also correlated with an inflammatidrthe gut
involving some alterations of the intestinal imntyrand the immune responses against dietary artdrgc
antigens (Hannant, 2002).

Bovine colostrum has been used as a health foquesupnt for humans. It limits diarrhoea in patiesuffering
from immunodeficiency syndromes, inflammatory dsibr acute phase-responses to surgery (He @08I1,).
The mechanisms by which bovine colostrum protdashbst from infections are attributed to the amtiobial
action of its functional components on infectiveats and toxins and/or on host immune responses.
Nevertheless, the data available on the immunonadoiyl effects of bovine colostrum in non-ruminafas well
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as human subjects) are still limited.

The aim of this study was to determine the effe€trally administered bovine colostrum (0, 1 angl &aily)
on the immune Th1/Th2 response in weaned piglets.

2. Material and methods
2.1. Animals, diet and experimental design

Twenty-one 3-week-old newly weaned Belgian Landraede piglets (Gentec NV, Buggenhout, Belgium)
weighing 7.4+0.4 kg were randomly allocated amdmwge groups. Each group was fatllibitumwith the same
diet (crude proteins, 20.1%; net energy, 2050 kgakénd the piglets of the different groups recdidaily a
solution containing 0 g (Group 0), 1 g (Group 1bay (Group 5) of spray-dried bovine colostrum (CER
Marloie, Belgium) for 3 wk. Colostrum solutions wequrepared by dissolving the colostrum in watex at
concentration of 10% (w/v) and administered int® bluchal cavity of each piglet each morning.

On day 21, the animals were anaesthetized andibfopbthe mesenteric lymph nodes (MLN), jejununil wa
(JW) ( 100 cm after pylorus), ileal Peyer' s pgietiP) and spleen were collected and immediatelefnan
liquid nitrogen before storing at - 80 °C. Pigletsre then seacrificed. All procedures were handtEmbrding to
the guidelines established by the ethical commitfabe Catholic University of Louvain (Belgium) dthe
Belgian legislation about care and use of laboyaamimals.

2.2. RNA extraction and analysis by real-time PCR (RT-PCR)

Total RNA was extracted from the frozen biopsied0(4ng) with TriPure Isolation Reagent (Roche Dissiits
Corporation, Indianapolis, IN, USA), according be tinstructions of the manufacturer. RNA was quigatiby
spectrophotometryiE260 nm). Reverse transcription (RT) was perforimed. g of total RNA in a reaction
volume of 20 ul involving random hexamers, RT bufiX, 9 mM dithiothreitol, 220 uM of each
deoxyribonucleotide triphosphate (ANTP) and 200 MeMLV (Invitrogen, California, USA). Final RT
product was adjusted to 50 pl using RNase freerwelBNA product was amplified on a GeneAmp 5700
Sequence Detection System and software (AppliedyBtems, Den ljssel, the Netherlands) using SYB&eGr
detection (Applied Biosystems, Foster City, CA, USRT-PCR was carried out using the following cycle
parameters: 10 min at 95 °C, followed by 50 cydf$ min at 60 °C and 15 s at 95 °C. The followprgners
were used:

- for IL2, forward: CAGTTGCTTTTGAAGGAAGT-TAAGAA; everse: GCCTGCTTGGGCATGTAAA;

- forIL-12: forward: CGTGCCTCGGGCAATTA-TAAaverse: CAGGTGAGGTCGCTAGTTTGG;

- for IFNy, forward: TTCAAAGATAACCAGGC-CATTCA,; reverse: ACTGATGGCTTTGCGCTG;

- for IL-4, forward: CACAGCGAGAAAGAACTCGT; revers&STCCGCTCAGGAGGCTCTTC;

- for IL-10, forward: CTTGTTGCTGACCGGGTCTCT; rewwer TCGGCATTACGTCTTCCAGGT.

The ribosomal protein L19 (RPL19) RNA was chosearamternal standard reporter gene (forward primer
CAAGCGGATTCTCATGGAACA; reverse primer: TGGTCAGCCA@GCTTCTT). Results were expressed

relative to the internal standard RPL19 and toGheup 0, using the comparative cycle threshold na:(user
Bulletin #2, Applied Biosystems).
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Table 1. Cytokines expression (MRNA of cytokine/mRNA of RRéforter gene) in tissubsoming from
animals that received daily 0 g (Group 0), 1 g (Godl) or 5 g (Group 5) of bovine colostrum for 3 (= 7)

Treatment group
Cytokine Tissué 0 1 5 SEM
IL-2 JW 1.00 1.07 1.19 0.91
MLN 1.0 1.23 3.20 0.71
iPP 1.00 0.92 1.90 0.81
Spleen 1.00 1.05 0.98 0.63
IL-12 JW 1.0 2.65 410 1.33
MLN 1.0 1.34 3.18 1.00
iPP 1.0 1.83 4.28 1.38
Spleen 1.00 0.77 0.91 0.98
IFN-y JW 1.00 1.75 2.47 0.88
MLN 1.00 1.36 1.26 0.65
iPP 1.0 0.76" 0.46 0.75
Spleen 1.00 0.75 0.80 0.54
IL-4 JW 1.00 0.79 0.69 0.64
MLN 1.00 0.77 1.11 0.73
iPP 1.0 3.65 456 0.76
Spleen 1.00 0.74 0.80 0.78
IL-10 JW 1.00 0.83 0.79 0.91
MLN 1.0 2.99 2.1P° 0.83
iPP 1.0 3.30 29F° 1.49
Spleen 1.00 1.08 1.09 0.72

& Means in the same line with different superssrige different (P<0.05).
1JW = jejunum wall, MLN = mesenteric lymph node, iPReal Peyer's patch.

2.3. Statistical analysis

The statistical differences between the groups wested using the one-way analysis of variancévad by
Student's-test.

3. Resaults

The results of cytokine mRNA expressions are prteskim Table 1. The supplementation with bovinestslim
induced an increas®<€0.05) in IL-12 in the JW, in IL-2, IL-10 and IL-1& the MLN and in IL-4, IL-10 and
IL-12 in the iPP. A decreas<0.01) in IFNy was also observed in the iPP consecutive to colwstr
administration. Most of those responses were olslewnith the higher colostrum level, except with1Q-in
MLN and iPP where the lower level of colostrum lméghest expression, and with IL-4 in iPP where Hetlels
of colostrum increased expression. No effects ettbatments were recorded in the splésr0(05).

4. Discussion

The role of cytokines in the regulation and modatabf the immune response has been widely stusliese the
Th1/Th2 paradigm was postulated (Mosmann et aB619L-2, IL-12 and IFNy are considered to be key
cytokines in the Thl response and serve as indgafaell-mediated responses, whereas IL-4 antiOL-
participate in the Th2 polarization and secretind auggest humoral responses (Mosmann and Coffte&s,
Reiner and Seder, 1995).

In the iPP, IL-4 and IL-10 Th2 cytokine mRNA exps@ss were increased, while Thl profile was charad
by no significant IL-2 production, impaired IFNproduction and an increase in IL-12 productioeradtral
administration of bovine colostrum. Even if therasman increase in IL-12 production, which is kndwihave a
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strong ability to suppress IL-4 production (McKnigt al., 1994) and to potentiate the secretiolfriyfy by T
cells (Fukoa et al., 2000), these data suggestlthdtand IL-10 production may antagonise IL-12asated
immuno-biology. In contrast in the JW, an increask.-12 (significant) and IFN¢ (not significant) production,
and no modification of IL-2, IL-4 and IL-10 prodimts indicate a Thl profile. These data confirmrésults
obtained in adult mice by Yoshioka et al. (2005).

Globally, the results of this study confirm thogeBessler et al. (1993) and Pecquet et al. (1988)saiggest an
immunomodulatory effect of bovine colostrum targgtmainly the GALT, which responded by producing at
different levels both Thl pro-inflammatory cytokin@L-2, IFN<y and IL-12) and anti-inflammatory Th2
cytokines (IL-4 and IL-10). This bipolarity is imgant in a context of exposure to a wide rangentipans
associated with pathogens, commensal bacteriacentl f

5. Conclusion

The oral administration of bovine colostrum seemsrprove and keep the immunological propertiethef
structures associated with the gastrointestinat traweaning piglets by generating different typésesponses
protecting from infectious and allergic diseases.
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