9 Schweizerische Eidgenossenschaft Federal Department of Home Affairs FDHA

Confédération suisse Federal Food Safety and
Confederazione Svizzera Veterinary Office FSVO
Confederaziun svizra Research Management
Animal Health applied research and development

Establishment and application of a cell culture assay to quantif _
neutralizing antibodies against Clostridium perfringens type C Eé-toxm

in pigs
Olivia K. Richard?, Alexander Grahofer?, Heiko Nathues?, Sven Springer4, Beatriz Vidondo?3, Horst Posthaus?

lnstitute of Animal Pathology, Vetsuisse Faculty, University of Bern, CH-3097 Liebefeld, 2Clinic for Swine,
Vetsuisse Faculty, University of Bern, CH-3097 Liebefeld - 3Veterinary Public Health Institute, Vetsuisse Faculty,
University of Bern, CH-3097 Liebefeld, 4IDT Biologika GmbH, Business Unit Animal Health, Research and
Development, DE- 06861 AM Pharmapark

Key words
Clostridium perfringens type C, beta toxin, cell culture assay, pigs, colostrum, serum

Aim of the study
This study was performed to establish, validate and apply a cell culture assay to detect and quantify neutralizing
antibodies against Clostridium perfringens type C beta toxin in serum, colostrum and milk of sows and piglets

Material and methods

Two different trials were conducted, a vaccination and a field trial. In both trials gilts were vaccinated five and two
weeks prior to farrowing and subsequently received booster vaccinations once before every farrowing.
Vaccination trial: group 1 consisted of 10 vaccinated gilts and their piglets; group 2 consisted of 10 non-vac-
cinated gilts and their piglets. Vaccine: Toxoid of C. perfringens type C (IDT, Dessau, Germany). Blood and co-
lostrum samples of all sows and 2 piglets per sow were collected at different time points.

Field trial: Three vaccinating farms and one none vaccinating farm participated. Sows were immunized using
commercially available vaccines. On the vaccinating farms blood and colostrum samples of 9 gilts and 36 multip-
arous sows and 2 piglets per sow were collected. On the non-vaccinating farm blood and colostrum samples of 2
gilts and 14 multiparous sows as well as 2 piglets per sow were collected.

Cell culture assay: 100 ng of recombinant beta-toxin were incubated with a serial dilution of sera or colostrum for
1 h. Primary porcine endothelial cells, grown on 96-well plates, were incubated with this mixture for 24 hours at
37°C. Cell viability was determined using a redox dye and colorimetric quantification.

Results and significance

During the first part of our study, we successfully established a cell culture assay, allowing specific and quantifia-
ble detection of neutralizing antibodies against the C. perfringens beta-toxin. In the vaccination trial the initial im-
munization with generated a mean colostral antibody titer high enough to protect the piglets from the first litter on.
Antibodies were readily detected in serum of all piglets. Between the initial immunization and the booster vac-
cination during the second pregnancy the mean antibody titer of the sows decreased, but significantly increased
after the booster vaccination. The mean colostral antibody titer was significantly higher at the second farrowing
compared to the first. Additionally, over the period of four weeks post partum, the piglets of the second litter had
a significantly higher mean antibody titer than the piglets of the first litter.

In the field trial there was a significant difference in the antibody response between the vaccinated gilts and mul-
tiparous sows and their piglets. No antibody titers were detected in the serum of gilts after the first immunization.
After the second immunization low antibody titers in serum and colostrum were detected in only five out of the
nine gilts. In 1/3 of the piglets of gilts no serum antibody titers could be detected. The remaining 2/3 showed low
serum antibody titers.

In contrast, multiparous sows showed significantly increased antibody titers after the booster vaccination. The



serum antibody titers after the booster vaccination highly correlated with the antibody titers in the colostrum and
in piglet serum. The mean antibody titer in piglet sera of multiparous sows was three times higher than in piglets
of gilts.

In conclusion we successfully established a cell culture based bioassay which detects neutralizing anti-beta-toxin
antibodies in serum and colostrum of pigs. Moreover, our results clearly show that repeated and continuous vac-
cination of sows with commercially available C. perfringens type C vaccines ensures passive immunity of piglets.
The currently recommended and applied vaccination schemes however do not induce sufficient antibody re-
sponses to beta-toxin in all gilts, which could lead to insufficient passive immunity in piglets of gilts. Therefore
piglets of gilts still have a risk of succumbing to necrotizing enteritis caused by C. perfringens type C, even under
correctly performed vaccination programs. This could be avoided by an adaptation of the vaccination scheme
with more frequent initial vaccinations of gilts before the first farrowing. We propose to investigate this in a short
follow up study, as this could lead to new recommendations on the vaccination intervals in pig herds.
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