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Abstract

Bernath S., K. Fébian, |. Kadar, G. Szita, T. Barna: Optimum Time Interval between
theFirst Vaccination and the Booster of Sheep for Clostridiumperfringens TypeD. ActaVet. Brno
2004, 73: 473-475.

The goal of the present study was the determination of optimum time interval between thefirst
and second vaccination of sheep against Clostridium perfringens type D with aluminium
hydroxide-adjuvanted monoval ent vaccine. Eight weeksafter thefirst vaccination of 13 sheep aged
6 months, 12 animal's had developed a higher and 1 animal alower antibody titre than 0.1 1U/m,
which is protective under natural conditions. No correlation was found between the extent of the
immune response and the length of the period between the immunizations in 24 sheep vaccinated
twiceat aninterval of 2, 4 or 8 weeks. In spite of this, revaccination is suggested 8 weeks after the
first immunization: because in this case most of the animals are protected continuously up to the
time of the second vaccination, and the second antibody peak develops later. This vaccination
schedule provides protective immune response for the longest period of time.

Enterotoxaemia, pulpy kidney disease, immune response, immunization, adjuvanted vaccine,
antibody titre

Different authors suggest very different timeinterval sfor the revaccination of sheep, even
when similarly adjuvanted vaccines are used against Clostridium perfringens type D, the
causative agent of enterotoxaemia. The proposed timeinterval between thefirst and second
immuni zations with aluminium hydroxide-adjuvanted vaccines ranges, for example, from
2 weeks (Kadymov 1975; Srinivasan et al. 2001) to 20 days (Pankratov et a. 1977),
dweeks(Frerichsetal.1975; Webster etal. 1985; Wal ker 1992), 2-6 weeks(K ennedy
etal. 1977), and 6 weeks (Kerry et a. 1979).

Various data are available as concerns the effects of different time intervals between the
first and second immunizations on the antibody level in the blood. K ennedy et a. (1977)
found very small differencesin theantibody responsesof sheep revaccinated 2, 4 and 6 weeks
after thefirst immunization. Their resultsdid not prove the advantages of later revaccination,
because the antibody levels of sheep vaccinated after the various time intervals were rather
similar, though thelevel for the 4-week group was dlightly lower. In spite of thisobservation,
Géresi et a. (1984) found a significantly higher antibody response, when sheep were
revaccinated after 3 or 6 weeksin comparison with those revaccinated 2 weeks after thefirst
immunization. The aims of the present report were to determine the optimum interval
between thefirst and the second vaccination of sheep with Clostridium perfringens e-toxoid
and auminium hydroxide adjuvant-containing vaccine, and to examine whether the length
of theinterval has a definite effect on the level of theimmune response.

Materialsand M ethods

The immune responses of 37 six-month-old, healthy, unvaccinated Merino sheep were checked. During the
examination, the sheep were housed in aclean stable, and fed with hay. The subcutaneously administered vaccine
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was monovalent, containing Clostridium perfringens D e-toxoid and a uminium hydroxide adjuvant; the dose for
sheep immunization was 5 ml. The immune response of sheep was measured according to the European
Pharmacopoeia (2002) using toxin neutralization test in mice.

The susceptibility of the sheep was proved individualy before immunization: no Clostridium perfringens
g-antitoxin wasfound in the seraof the sheep by toxin neutralization test when the sensitivity of the systemwas0.1
1U/ml. The Clostridiumperfringense-antitoxin wasaninternational standard, obtained fromthe Central Veterinary
Laboratory (Weybridge, Surrey, UK); 0.1 L+ toxin was used. The mixtures of the serum dilutionsand thetest toxin
were incubated for 30 minutes at room temperature. Two mice weighing 20 g were inoculated intravenously with
0.5 ml of the given mixture. The observation period was 72 hours.

Two sheep immunization tests were performed. In thefirst, the length of protectiveimmunity was checked after
asinglevaccination. Thirteen sheep wereimmunized with the vaccine, and blood sampleswere taken 8 weeks after
immunization to check the immune response.

In test two, the effect of the length of the period between the first and the second vaccination on the antitoxin
level was investigated on 24 sheep. Twelve sheep each was immunized both in group A and B with the vaccine,
4-4 animals selected at random, and was revaccinated 2, 4 and 8 weeks later (Table 1). The sera of the four sheep
in the same group were pooled for toxin neutralization test.

Tablel
Clostridium perfringens ¢ antitoxic values (1U/ml) of pooled sheep serain case of different revaccination intervals
Time between 1st and Sheep Prevaccination Time after the 1% immunization in weeks

2nd immunization groups titrest* 2 4 6 8 10 12
2 weeks A <01 0.1} 30 2.3 26 19 nt
2 weeks B <01 15) 6.2 44 nt 12 nt
4weeks A <01 0.7 17] 6.0 6.0 33 nt
4 weeks B <01 01 050 17 17 0.7 nt
8 weeks A <01 19 26 19 12, 174 140
8 weeks B <01 18 15 08 0.6/ 4.2 20

** = individual sheep serawereinvestigated
| =thetimeof 24 immunization
nt = not tested

Resultsand Discussion

In test one, the Clostridium perfringens e-antitoxin levels of 12 of the 13 seraeight weeks
after immunization were 0.2-1.8 1U/ml, while the serum of the 13th sheep contained
< 0.1 1U/ml antitoxin. The geometric mean of the antitoxin titres of the 12 sheep was 0.33
[U/ml. According to Thomson and Batty (1953) under natural conditions an antibody
level of 0.1 1U/ml isprotective against enterotoxaemia. The experiments showed that dosing
sheep with phenothiazine in therapeutic doses can induce enterotoxaemia in animals
harbouring Clostridium perfringens type D in their intestines, but an antibody level of
0.1 1U/ml preventsthe devel opment of the disease (Jansen 1960b). W ebster et al. (1985)
found that an antitoxin titre lower than 0.1 1U/ml caused susceptibility. Our resultsrevealed
that the seraof 12 of the 13 sheep contained protectivelevels of antibodies 8 weeks after one
vaccination, only one animal remaining unprotected. Jansen (1960a) reported that aserum
g-antitoxin level of 0.15 IU/ml induced total protection against enterotoxaemia under
experimental conditions, when the disease was generated by administration of dextrin and
bacterium culture to the duodenum. In our experiment 12 sheep examined displayed
protection at the higher requirement, too.

Table 1 shows the time schedule of blood sampling and the immune response indices of
the sheep revaccinated 2, 4 and 8 weeks after the first immunization in test two. The highest
antibody levelswere found in group A, where the animals were revaccinated 8 weeks | ater,
and in group B where the animalswere revaccinated 2 weekslater. Therewas no correlation
between the extent of theimmune response and the length of the period between thefirst and
second immunisations. As concerns continuous protection against Clostridium perfringens
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D, an 8-week-long interval is suggested between the vaccinations among the three tested
possibilities, because the first vaccination protects the animals efficiently for 8 weeks, and
the antibody peak resulting from the second vaccination appears|ater thanin the casesof the
shorter intervals; with this schedule, therefore, the animals possess a protective antibody
level for the longest period of time.

Optimalni interval mezi vakcinaci a revakcinaci ovci
proti Clostridium perfringens typu D

Cilem studie bylo stanovit optimdlni interval mezi prvni vakcinaci a revakcinaci ovci pro-
ti Clostridium perfringens typu D pomoci monovalentni vakciny s aluminium hydroxidem.
Za 8 tydnt pro vakcinaci 13 ovci ve véku 6 mésict byl u 12 zvifat titr protilatek vyssi
au 1 zvifete niZsi nez 0,1 IU/ml (za ptirozenych podminek zajiStuje tento titr dostateCnou
ochranu). Mezi velikosti imunni odpovédi a délkou intervalu mezi imunizaci a revakcinaci
nebyla nalezena korelace u 24 ovci vakcinovanych 2x v rozmezi 2, 4 nebo 8 tydnd. Piesto
autorfi navrhuji revakcinaci po 8 tydnech od prvni vakcinace. V takovém pfipad¢ je vétSina
zvitat kontinudln€ chranéna a7 do terminu revakcinace, a druhy vrchol koncentrace protila-
tek se objevuje pozdé&ji. Toto vakcinacni schéma poskytuje nejdelsi imunitu.
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