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Three techniques for using the dog as an assay organism for Clostridium
perfringens enterotoxin are described. These are believed to be more conven-

ient than ligated ileal-loop procedures.

Clostridium perfringens has been implicated
in outbreaks of food poisoning characterized by
diarrhea (5). Various investigators have at-
tempted to determine the nature of the intoxi-
cant produced by some strains of C. perfrin-
gens (3). Various assays have been used to
follow the course of isolation of the entero-
toxin, including a mouse assay (8), rabbit assay
(3), and lamb assay (4). This note describes
three methods for use of the dog as an orga-
nism for C. perfringens enterotoxins.

C. perfringens strains NCTC 8798, NCTC
10240, and FD1 were maintained in cooked
meat medium (Difco) and transferred twice
through fluid thioglycolate medium (Difco).
Ten- to 30-ml volumes of the second transfer
were incubated at 37 C for 4 hr and transferred
to 1 liter of DS-sporulation medium (2), which
was then incubated at 37 C for at least 18 hr,
but frequently longer. The culture supernatant
fluids were concentrated by lyophilization,
evaporation, or dialysis against Carbowax 20 M.
These concentrated "crude" enterotoxin
preparations were administered to dogs in the
following ways. (i) The enterotoxin, in pow-
dered form, was placed in a gelatin capsule,
which was given an enteric coating with 10%
cellulose acetate phthalate solution in acetone
(7), and this was given orally; the dog was ob-
served for signs of diarrhea. (ii) The entero-
toxin, 15 to 50 ml of the liquid form, was given
directly into the intestine through a Zeman
canula (9) or Mann-Bollman fistula (6); the
dog was observed for signs of diarrhea. (iii)
The enterotoxin, in liquid form, was placed
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into a Thiry-Vella fistula (TVF), and this seg-
ment was observed for fluid accumulation as
described by Carpenter et al. (1).
The results of the enteric-coated capsule test

are reported in Table 1. Occasionally, carmine
dye, approximately 1 mg/lb, was included
with the toxin; in these instances, the feces,
diarrhetic or normal, developed a red color.
Diarrhea occurred in approximately 4 hr.
When the enterotoxin was administered
through the Zeman canula or the Mann-
Bollman fistula, diarrhea appeared within 1 hr
of treatment. Saline, concentrated culture
medium, and heat-inactivated toxin prepara-
tions did not induce diarrhea when adminis-
tered throgh the Zeman canula, Mann-
Bollman fistula, or TVF. Toxic preparations
induced accumulation of at least 12 ml of fluid
during the first 30 min after treatment in the
TVF. This was in contrast to 0 to 2 ml for neg-
ative controls. Of 11 samples tested in TVF
where the expected results would be fluid ac-
cumulation (based on rabbit ileal-loop re-
sponse and on diarrhea production by portions
of the sample), 3 were negative.

TABLE 1. Oral administration of toxin and control
material

Milligrams No. of
of lyophi- animals

Treatment lized pow- with diar-
der/lb of rhea/no.
dog weight challenged

NCTC 8798 ................. 15-21 8/9
NCTC 10240 ................ 17-21 0/2
FD1 ...................... 17-21 0/2
50 to 75% (NH4)2SO4 cut of
NCTC 8798 supernatant
fluid.6-13 4/4

DS sporulation medium ...... 21 0/1
Gelatin + carmine dye ....... 20 + 2 0/1
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The assay with enteric-coated capsules is
relatively easy, and the capsules can be tested
in simulated gastric juice before administra-
tion to determine if they are sufficiently
coated to pass intact through the stomach.
Insertion of the Zeman canula, Mann-Bollman
fistula, and TVF require surgery, but these
methods have the advantage of permitting
repeated use of the animal; surgery is required
only for the initial preparation. The dog model
has some advantages in studying the physi-
ology of enterotoxin action. Diarrhea produc-
tion may be correlated with fluid accumulation
in the TVF loop and with changes in such
physiological parameters as peristaltic rate
and strength. The sensitivity of the dog as
compared to the ileal-loop response has not yet
been established.

We are indebted to F. Thompson and Ron Grier of the
Iowa State University College of Veterinary Medicine for
their aid and advice in performing much of the surgery and
aftercare. We are also indebted to Charles Duncan for sup-
plying the strains of Clostridium perfringens.
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