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MATERIALS AND METHODS

Culture methods: Clostridium botu-
linum Type A strain 33A was ob-
tained from Dr. W. E. Perkins, Na-
tional Canners Association, Berkeley,
California. The culture was grown
at 30 C in 5% Trypticase (BBL),
0.5% peptone (Difeco) and 0.1%
sodium thioglycolate. Within 6 days,
abundant sporulation had occurred,
at which time, the spores were har-
vested in a refrigerated Sorvall RC-2
continuous centrifugation system
and cleaned with trypsin and ly-
sozyme by method of Greez, et al.
(1962). The spores were washed
twice, resuspended in 0.87% NaCl
and stored at 4 C until used.
Heat-shocking procedure : The spore
inoculum was heated in a screw-cap
tube for 15 minutes at 80 C dena-
turing any free botulinal toxin in
the medium. C. botulinum spores
are able to survive this treatment.
Colony counts: The number of vi-
able organisms of C. botulinum were
determined by subculture in
Wynne’s broth (Wynne, et al., 1955)
plus 0.75% agar. One ml portions
of serial dilutions were transferred
to oval flat tubes and melted sterile
Wynne’s agar was added. To
achieve anaerobiosis, an additional
layer (2 cm.) of sterile Wynne’s agar
was poured. The tubes were plugged
with foam rubber stoppers and in-
cubated at 30 C. Colonies were count-
ed after 96 hours.

Mice: White Swiss mice raised for
10 generations in a closed colony at
the Illinois Institute of Technology
were utilized in all experiments.
They were fed and watered ad libi-
tum, and attained a weight of 25
grams before experimentation.
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Injections: Intraperitoneal (i.p.)
injections into mice were made with
26 gauge, 2.5 ml disposable syringes.
Preparation of Exudates for Viabil-
ity Analysis: Mice were injected i.p.
with 2 x 10% spores. At selected
time intervals, the peritoneal cavity
was washed with 1 ml of sterile
0.87% saline, and exudates with-
draw using a 26 gauge syringe. The
peritoneal exudate was diluted 1:10
with sterile distilled water. Serial
dilutions in distilled water for viable
cell count in Wynne’s agar were per-
formed as described above.
Preparation of Tissues for Viability
Analysis : Following removal of peri-
toneal exudates from mice, the ani-
mals were etherized and the peri-
toneal cavity surgically opened. The
body cavity was rinsed with sterile
saline, and the liver, kidneys and
spleen removed.

The organs were placed in sterile
plastic centrifuge tubes and washed
with sterile saline by agitation on a
vortex mixer. Washing was contin-
ued until the saline supernates be-
came clear. Each organ, regardless
of volume, was placed in 20 ml of
sterile saline in a second sterile plas-
tic centrifuge tube, and sonicated
(Branson Sonifier, Model S-125, 8
amps) for 2-4 minutes to rupture
the cells and release all spores.

The tubes were centrifuged (300
x g, 1 hour), and the supernatant
discarded. Appropriate decimal di-
lutions of the pellet were analyzed
for the number of viable spores in
Wynne'’s agar.

Ezxamination of Blood for Viable
Spores and Vegetative Cells: Blood
was removed from the mouse by two
methods: (i) the animal was ether-
ized and the abdominal and pleural
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cavities were surgically opened using
sterile techniques. A 26 gauge, 2.5
ml syringe was inserted into the
heart and the blood was withdrawn ;
(ii) a direet cardiac puncture was
made into a mouse slightly stunned
by ether. Decimal dilutions of the
blood were made and examined for
the number of viable organisms in
Wynne’s agar.

REesuLTs
Peritoneal Cavity: After i.p. injec-
tion of 2 x 10® heat-shocked spores
of C. botulinum Type A, only 6.6 x
10° heat-resistant spores could be
recovered from the peritoneal cavity
at the start of the experiment (Table
1). This apparent 300 fold redue-
tion in number of spores was due to:
(1) dilution of spores by body fluids;
or (i1) rapid distribution of the
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spores throughout the animal body.
The first line of Table 1 shows that
the intraperitoneal cavity of control
mice receiving no spore inoculum
contained some spores (6.0 x 10°)
as well as some heat-sensitive cells
(4.4 x 10%). This relatively low lev-
el of contamination was considered
as ‘‘background’’ flora. Examina-
tion of Table 1 showed that the num-
ber of spores recovered from the ani-
mal body after initial i.p. injection
gradually but consistently declined
so that by 48 hours the number of
spores recovered was approximately
100 fold lower than the initial level.
Furthermore, at 48 hours, the num-
ber of spores recovered was only
slightly higher than ‘‘background’’
spore load in control mice.
Incubation beyond 3 hours rapid-

ly increased the number of heat-

TaBLE 1.—Number of viable spores recovered from the peritoneal cavity of mice
after intraperitoneal injection of 2 x 10° heat-shocked spores of Clostridium botulinum

33A.
Number of Viable Organisms Recovered
Number of

Time After Intraperitoneal Injection Animals Heat-Shocked | Heat Sensitive Cells

Hours Challenged (Spores) (Total Minus Spores)
Control*. ....... ... ... ... ..l 3 6.0 x 102 4.4x10°
O 3 6.6 x 105 4x 103
Lo 2 5.0x 108 4 x 10¢
/2 3 1.0 x 108 1.0 x 108
K 2 3 2.0x 108 5 x 10¢
Ao 3 1.0x 108 2x 108
R 3 2.0x10¢ 1.5 x 108
24 3 2.0x10* 1.8 x 10
4.0x10¢ 5.0x 10¢
36, 1 2.0x10¢ 4.3 x10°
1 1.0 x 10¢ 1.0 x 10*
1 5.0x 102 2.5x108
1 1.0x 10° 3.0x 108
48b. 2 7.0 x 10 5.0x10°
1 1.0 x 108 2.0x 108
1 3.0x108 1.0x 10°
1 2.0x108 5.0x 108

2/Control mice received 1 ml sterile saline but no spores.
b/Recovered from surviving animals; only 109 of the injected animals survived 48 hrs.





















