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DIARRHEA IN ONE TO THREE WEEK-OLD PIGLETS ASSOCIATED

WITH CLOSTRIDIUM PERFRINGENS TYPE A.

M.J.A. NABUURS, J. HAAGSMA, E.J. v.d. MOLEN Ph. J. v.d. HEIJDEN

Centraal Diergeneeskundig Instituut, Edelhertweg 15, 8219 PH Lelystad, The Netherlands

Abstract

Investigation on the aetiology of diarrhoea in piglets of one to three weeks of age revealed high numbers
of Clostridium perfringens type A in intestinal contents of severely affected animals. Experimental infec-
tions with hysterectomy derived, colostrum deprived piglets performed in an isolator resulted in a clinical
picture indistinguishable from the clinical signs observed under field conditions i.e. creamy diarrhoea,
emaciation, abundant gas in the gut but usually low mortality rate. The predominant post-mortem
findings were the presence of gas in the intestinal lumen and in the mucosa, superficial necrosis and
villus atrophy.

Steatorrhoea, one to three weeks old scours,
white scours, is a disease frequently affecting
piglets in The Netherlands. The syndrome is clini-
cally characterized by a diarrhea with white or

yellow faeces of a consistency which varies from
pasty to sometimes milky. The faeces has a high
fat content (Mouwen et al., 1972). The disease is
microscopically characterized by an atrophy of the
villi of the small intestinal mucosa (Mouwen and
Schotman, 1972).

Steatorrhcea causes a high morbidity on affec-
ted farms with a low mortality rate; the losses
being mainly the result of wasting. Some authors
suggest that there is an association between stea-
torrhoea and rotavirus (De Leeuw et al., 1979;
Bohl, 1979), or between steatorrhoea and cocci-
diosis (Coussemant et al, 1981). This paper

reports the results of:
- an investigation about the association of stea-
torrhcea and rotavirus under field conditions,
- an investigation about the association of stea-
torrhcea and Clostridium perfringens type A (CPA)
in the absence of rotavirus,
- an experimental infection with Clostridium

perfringens type A.

Materials and Methods

Farm

The relation of steatorrhoea and rotavirus was

investigated on a commercial farm with a long

history of white scours. On that farm were

1 50 sows and no fattening pigs.

Bacteriological and virological examinations

Rectal swabs and faecal samples were collect-
ed daily from all piglets of one litter during eight
weeks.

Rectal swabs were, after collection, stored at
4 °C. They were transported three times a week to
our institute for routine bacteriological examina-
tion ; faecal samples were frozen at - 20 °C until
the day of examination.

Bacteriological examination was directed

against E. coli and other gram negative pathogens.
Virological examination for rotavirus was

carried out on ELISA6. 6.

CPA in faeces was detected using a tryptose-
sulfite-dextrose cycloserin agar (TSDC).

Bacterial counts were made by testing ten fold
dilutions on TSDC. Three to five black colonies
from the highest dilution were examined for purity.
Toxicity and type of toxins were examined by a
neutralisation test in mice and a blocking test on
an egg yolk medium.

Diarrhea was scored using the following scale
based on colour and consistency of the faeces
(table 11. !.

Post mortem examination

Living animals were euthanised. Gut tissue

samples were fixed in a 10% buffered formalin



solution and embedded in paraplast. Slides (5 11m)
were stained with haematoxylin-eosin.

Experimental infection

Four piglets were obtained by hysterectomy
and kept under sterile conditions. They were
immediately transported to the institute. The

piglets were fed a commercial coffee milk (contain-
ing 7 % of proteins; 8.2 % fat and 10 % of
carbohydrate).
An infection with CPA was carried out four days

after the hysterectomy. Diarrhea was scored in the
same way as in the field investigation. Post
mortem examination was performed seven days
after the experimental infection.

Results

The results of the investigation on the commer-
cial farm are given in figure 1. The lack of correla-
tion between diarrhea score and excretion of rota-
virus from day 8 until day 20 is striking, even more

so the lack of correlation between the high rota
titres and low diarrhea score between day 24 and
day 42. In figure 2 we have especially focused our
attention on the period between day 8 and day 20
and presented the number of piglets with diarrhea
without rota excretion and the piglets with diar-
rhea and a positive rota excretion in the faeces.

Pathogenic E. coli’s 0141 : K85 a, c were

present in all the piglets with diarrhea between
day 29 and day 34 and after weaning between
day 44 and day 55. There also remains a period of
12 days with diarrhea in which no known aetiolo-
gic agent was isolated.

In the course of the investigation we examined
some piglets from other litters on the same farm
suffering from white scours and found abundant
numbers of gram positive rods in the ileal and
rectal contents. Therefore we extended our invest-
igation on the commercial farm during one year
with special attention on the diarrhea peak
between day 8 and day 20. All piglets that were
severely affected by diarrhea, or which died after a
period of diarrhea were transported to the institute
for examination.



Twenty eight piglets were tested for the

presence of pathogenic E. coli and Clostridium

perfringens. Isolates were typed according to

standard methods. Samples from different parts of
the gut especially the ileum and the colon were
examined. Pathogenic E. coli was not found, but
Clostridium perfringens type A in 18 piglets;
Clostridium perfringens type C in 4 piglets;
Clostridium perfringens type D in 1 piglet. The

following counts were scored in table 2.



In general post-mortem examinations revealed
emaciated carcasses; the small intestine was

atonic; a necrotizing enteritis was found in jeju-
num, ileum or colon; there was abundant gas in
the gut lumen; and sometimes a peritonitis had
developed from a gaseous phlegmon. Histologi-
cally the villus atrophy was obvious. To substan-
tiate the significance of CPA for young piglets we
carried out an experimental infection using four
hysterectomy derived, colostrum deprived piglets.
The infection was performed on day four after

hysterectomy with 2 ml of a whole culture contai-
ning 6 x 109 Clostridium perfringens type A /ml.
Diarrhea scores are given in table 3. The histologi-
cal findings were in agreement with the clinical
symptoms as shown in table 4. Table 5 presents
isolations of Clostridium perfringens type A.

In a period of three months we have examined
five other farms for the presence of CPA in white
scours. All the piglets were positive, that means
CPA was present in a quantity of more than

103/gram in the ileal content.

Discussion

It seems that white scours are not always asso-
ciated with rotavirus infection nor with a pathoge-
nic E. coli or coccidiosis.

However CPA has been isolated frequently from
piglets suffering from white scours. It seems plau-

sible that CPA can induce in HDCD piglets a clini-
cal picture indistinguishable from the white scours
syndrome under field conditions.

The significance of CPA for the aetiology of
white scours is not elucidated, nor if there is inter-
ference between rotavirus and CPA infections.
From these results it seems apparent that CPA is
preceeded by a rotavirus infection.

It may be possible that villus atrophy induced by
rotavirus will predispose CPA adhesion.

In order to know more about the possible
pathogenicity f CPA in white scours it will be

necessary to determine free CPA toxins in the gut
content.

EEC seminar on gastro-intestinal diseases in the
young pig and calf 1-3 December 1982, INRA
CRZV de Theix 63110 Beaumont, France.
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