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Botulism

Pat Kendallt

' Quick Facts

There are four classifications of botulism
in humans in the United States. N

The majority of reported cases of botulism
have traditionally been food -borne in
nature.

Cases of mfant;botuhsm have been identi-
fied with increasing frequency.

There currently are seven known types of
Clostridium botulinum bacteria.

Conditions that favor growth and toxin
production by Clostridium botulinum
include a relatively high-moisture,
low-salt, low-acid (pH greaterthan 4.6)
environment in which food is stored
withoutoxygen orrefrigeration (above
38° F).

Anasrobicconditions candevelop incanned
foods, smoked fish, sausages and some
cooked foods.

Colorado basone ofthe highestincidences
of botulism in the United States because
of soil and high altitude.

Botulism canbe controlled in home-canned
foods if home canners are made aware
of the dangers and how o prevent them.

Four classifications currently are used in
the United States to discuss botulism in humans.
These are 1) food-borne botulism, caused by con-
suming food containing botulinal toxin 2) infant
botulism, caused by production of botulinal foxin
after germination and growth of the spores within
the infant’s intestines; 3) wound botulism, result-
ing from germination and growth of Clostridium
botulinum within a wound; and 4) undetermined
botulism, occurring in people older than 12
months, in which no food or wound is implicated.
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The majority of reported cases of botulism
traditionally have been food-borne in nature.
Between 1970 and 1988 an average of 11 outbreaks
involving around 30 cases have been reported per
year.

Infant botulism was first recognized in 1976.
Seventy cases werereported in 1985, 78 in 1986, 58
in 1987 and 50 in 1988. The age range has been 22
days to 14 months.

Although the possibility of wound botulism
was recognized as early as 1820, no actual cases
were reported until 1943, Since 1950, some 30
cases have been reported.

The Botulism Organism

Currently there are seven known types of
Clostridium botulinum bacteria. These differ in
such eharacteristics as proteolytic activity, tol-
erance to salt and water activity, minimum growth
temperature and resistance to destruction by heat.

The proteolytic type A, B and F strains pro-
duce very heat-resistant spores that are a major
concern in the processing of low-acid foods. These
types digest proteins in foods and produce a foul
odor that may warn consumers of spoilage.

The nonproteolytic type B, E and F strainscan
grow at refrigerated femperatures, but produce
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spores of very low heat resistance. These types
cause problems prlma,rzly in pasteurized or un-
heated foods. Because they are nonproteolytic, no
off-odor or evidence of spoilage may be produced
with toxin development. V
Type C strains cause botuhsm 1n bn'ds tur-

hea,tmg a,t 180° F (80° C) f' k7
can be a,bsorbed intotheb ] stream through the
respiratory mucous membranes as well as through
the wall of the stomach and intestine.

Severa1 conditions must be present ‘for the
germination and growth of Clostridium botuli-
num spores. Acidlevelisa primary factor. Acid-
ity is measured on a pH scale of 0 to 14, with 7
considered neutral, 0 to 7 acidiec and 7 to 14 alka-
line. A pH near 7 or neutral favors the growth of
Clostridium botulinum, while growth is inhibited
ata pH of 4.6 or lower. The pH of a food alsohasan
influence on the amount of heat necessary to. kill
the spores of Clostmdmm botulinum. The hlgher
the pH (lower the acid level), ‘the greater the
amount of heat needed to kill the spores.

A second important factor affecting the growth
and toxin production of Clostridium botulinum is
temperature. Proteolytic types grow between
temperatures of 55° and 122° F (12.5%and 50° C),
with most rapid growth occurring at 95° F (35° C).
Nonproteolytic types grow between 38°and113°F
(3.3° and 45°.C), with an optlmum for growth and
toxin produehon at about 86° F (30° C). For these

be a complete sa,feguard egamst betuhsm
Another important condition’ affectmg the
growth of Clostridium botulinum is the présence
of oxygen. These organisms can’t grow if air or
free oxygenis presentin their microenvironment
(the area lmmedmtely next to them). This area is
so small that itisnot readuy Observed Therefore
system or wound Whereby it appears that lots of
air is available, but in reality there are areas
where no air is present and anaerobic organisms,
such as Clostridium botulinum, can develop.
Anaerobic conditions develop when food is canned.
Ifthe food is not heated enough to kill the spores of
Clostridium botulinum, the spores will germinate

a,nd grow during subsequent storage of the food.
Cennmg isnotthe only condltlon inthe manu-

,,,ds as fml-wra,pped baked
'd omons turkey Ioaves, meat

of botulmum spores For these types
owth4 of C]ostmdzum betu]mum 1s

FooduBome-Betulismv '

) Food borne botulism was. first identified in
The sa,use,ges prebably Were shghtly preserved
‘with salt and smoke. Refrigeration was nonexist-
ent or dependent on seasons of the year Because
of the great problem with sausages, the disease
was named botulism after the Latin word for
sausage, botulus.

Inthe 1900s, refr1gere$;10n practlces improved
and sausages no longer caused a major problem
with botulism. However, at this same time, the
technology and containers for canning became
available. Almost immediately, botulism became
a problem in canned foods. By 1926 most of the
problems in the commercial canning industry
had been solved. Since that time, most of the out-
breaks of food-borne botulism in the United States
have been caused by improperly home-canned
foods, mostly fish and vegetables, such as string
beans, corn, beets, spinach, asparagus and chili
peppers.

Although low-acid vegetables and fish have
been the chief culprits, tomatoes, tomato-based
mixtures and such fruits as figs, apricots, pears,
peaches, applesauce, persimmons and mangoes
also have been involved. In some of these cases
inadequate processing permitted the growth of
molds, yeasts or bacteria, which in turn raised the
pH of the food sufficiently to permit the growth of
C. botulinum.

In some of these cases, molds or bacteria grew
due to poor processing and reduced acidity. In
others, reduced acidity may have been due to dif-
ferences in variety or in the degree of ripeness,
pointing up the fact that overripe tomatoes and
fruits should not be selected for home canning.
With fruits, the syrup added before processing
does not become acidic until acid diffuses out of




foods are'processed is Eower To ccmpensate the

canning pressure for low-acid foods must be
increased by ¥%-pound for every 1, 000 feet rise in
elevation. For example, at 5,000 feet vegetables
must be pressure canned at 1214 pounds pressure
per square inch rather than the usual 10 pounds
recommended in canning instructions designed
for sea level canmng Forgetting to make these
¢hangesleadsto underprocessmg and an mcreased
msk ot botulism.” -

Symptem of food-borne botuhsm usually
appear wi in 12 to 72 hours a,fter the contami-
nated food is eaten, but the time can vary fram six
hours to eight days. The most’ s1gmfma,nt symp-
toms are blurred double vision and difficulty in
swa,llowmg and speaklng Fever is a,bsent ea,r}y
in the disease.

‘ For some types of the dlsea.se, early symp-
‘toms ma,y be gastromtestma,l in nature (nausea,
vomiting, abdominal pain, constipation, cramps,
headache, fullness) and lead to a false diagnosis of
appendmltls bowel obstruction or heart attack.

Ordinary bacterial food poisoning (rarely fatal
and due mainly to toxin from staphylococcus or
infection with Clostridium perfringens or salmo-
nella) causes ga,stromtestmai symptoms butnot
such’ symptoms as impaired vision, speech and
swallowing.

Unless tzeaﬁzment of food-borne botulism is
initiated i}rompﬂv at the onset of the symptoms,
death may result within three to seven days.
Improved detection methods and the ready avail-
ability of antitoxinsg have redzmed the mgh death
rate to amtmd 10 ;:cereen‘é‘ in recent years.

Most’ s»&te health depammems offer 24-hour
assistance in diagnosing and obtaining antitoxin
for trestment.of botulism. In Coloradocontact the
State Health Depaz‘ﬁment at (303) 331-8330 week-
days or. (3(}3} 370-9395 Wegkenés anﬁ evenings if
botulism is suspected.

Treatment of food-borne botulism consists
primarily of 1) removing any unabsorbed toxin in
‘the digestive tract, 2) neutralizing the circulating
toxin with an antitoxin as quickly as possible,
and 3) kesping a patient breathing by a mechani-

viable spores thatlater grew and nroduce toxinin

“cal respirator, (n'on lung) as necessary Recovery

may take several Weeks to months.

Infant Betuhsm

orne botuhsm, which'is caused
o rmed botulmal toxm mfant

susceptlble mfants mostly under 6to8 months of

sml everywhere, the probabﬂzty of mges‘amg the
spores from garden sml dust m the alr, and such

food, especmlly if it ha,s not been carefully washed.

Symptoms of infant botulism include consti-
pation, followed by general weakness, feeding
and swallowmg problems Weak or altered cry,

' drome can evolve in anywhere from six hours to

one week or more and ranges in severity from no
more than minimal constipation to sudden death.
Incasesof the latter, infant botulism is thought to
account for at least some of the reported cases of
Sudden Infant Death Syndrome

Treatment of infant botulism is somewhat dif-
ferent thanthat of food-borne botulism. Antitoxin
generally is not used because of potentially
hazardous side effects on young infants. Rather,
comprehensive supportive care in the hospital
for the course of the disease, usually three to four
weeks, is the usual treatment.

Prevention

Food-borne botulism can be controlled if con-
sumers are aware of the dangers and take stepsto
prevenispoilagein home-canned and home-cooked
foods. Hergaresome importanttips toremember:

» Clean foods well before cooking or process-
ing. This reduces but does notremove all bacteria.
Bacteria are still present in nearly every pmt or
unit of food cooked or canned.

» Be sure all home ¢anning metheds are up-
to-date with current research-based recommen-
dations and are properly adjusted for altitude.

.= Process all home-canned meats and vegeta-
bles, with the possible exception of tomatoes, in a
steam pressure canner at 240° F (115.6° C) for the
time recommended in a current USDA research-
based publication. At sea level, a pressure of 10
pounds pér square inch {psz} is neeessary toreach
240° F. With each 1000 feet rise in altitude an addi-
tional one-half pound psi is needed to achieve 240°
F. When using a weighted pressure gauge, the 15






