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Honey in relation to infant botulism
Botulism is a type of food poisoning that occurs very rarely; an outbreak is likely to
affect a number of people who have all eaten the same item of contaminated food, and
over half of them may die. In the USA between 1900 and 1950 the mortality rate was
60%-70%, but improved treatment methods have now reduced it to 13% ; there were
48 cases in 1978 14 .
The poisoning is caused by ingestion of a neural toxin which is produced as a
by-product of the metabolism of Clostridium botulinum. This saprophytic bacterium
occurs very commonly in soils, but germination and growth can occur only in a
neutral environment (pH very near 7) and in the absence of air or oxygen, i.e. in
anaerobic conditions. The toxin inhibits the release of acetyl choline in the nerve
synapses, preventing the transmission of nerve impulses which control breathing and
many other essential functions. It is the most poisonous substance known, the lethal
dose for man being 10"9 mg/kg body weight7. The toxin is destroyed by heat, and
foods containing it can be made safe by boiling.
The bacterial spores, on the other hand, are very resistant to heat. They are ubiquitous, occurring in plants and animals as well as in the soil. For instance the raw
vegetables we eat are often contaminated with them. The spores can also occur in
hive products, including honey, and (like spores of Bacillus larvae that cause AFB)
they can survive in honey for very long periods. The spores have been regarded
as harmless to man, because the adult digestive tract is too acid for their germination,
and the bacterial flora already present provides too much competition for a population of C. botulinum to build up and produce toxin.
In California, USA, botulism due to in vivo production of toxin* was for the first
time suspected, and confirmed, in 1976; this was not in adults but in infants under
6 months old. In the next three years 50 cases were confirmed in California, and 48 in
*known as toxicoinfection to distinguish it from poisoning due to ingestion of the preformed
toxin.

the rest of the USA (up to the end of 1978 ; single cases have been reported from
England 9 and Australia 14 ).
The human intestinal flora develops after birth; also until 6 months the digestive
system is probably less acid than in adults. So if spores are ingested by a baby they
have a greater chance of germinating and producing a population of C. botulinum
which can form toxin within the digestive system. However, it is a slow process, and
when this form of botulism is recognized in an infant, supportive treatment can be
given. As a result, 96% of the babies known to have been infected with C. botulinum
have recovered 16 , although the mechanism of recovery was obscure.
Babies are given a much more limited range of foods than adults, and intensive
enquiries were made as to the source of the spores that infected the infants in California.
Honey was one of the foods that some of them had eaten, and this caused a great stir in
the honey industry of the United States. Investigations include the following statements.
(a) Of 41 cases in California, 12 had recently been fed honey 16 .
(b) Spores were found in 10%-15% of honeys tested in California8.
(c) No spores were found in 17 samples from previously unopened jars; the p H
of the honey was between 3-5 and 5-0 4 .
(d) Spores were found not only in honey in opened jars (which might have become
contaminated in many ways) but also in honey in closed jars offered for retail
sale, and in bulk honey before it was processed 16 .
(e) Among 241 samples of commercial honey from 32 states of the USA, 18 (from
9 states) contained C. botulinum spores; the maximum probable number was
7 spores per 25 g honey 13 .
It is clear that honey has not been a major cause of infant botulism. There is little
evidence on the presence or absence of spores in the honey eaten by the 12 Californian
babies that became infected 16 , but their presence has been established in 3 cases16.
No infants affected were older than 8 months 14 .
The whole affair raises many problems, and although most' of these are unrelated
to honey, some beekeepers have become alarmed since honey has become entangled
with it, with statements in the press that honey is a possible source of infant botulism.
T h e following are a few of the questions that may be asked.
(a) Why should the majority of cases be reported in California? Do they occur as
widely elsewhere, unrecognized?
(b) Is infant botulism really a new occurrence, or has it existed for many years?
(c) If it has occurred, unrecognized and untreated, does it have any connection
with what are known as cot deaths or crib deaths in babies? Some recent
studies on 280 such deaths in California showed C. botulinum in 10 of the
babies, but none of these 10 had been fed honey 8 .
(d) Is honey implicated simply because it is a more stable substance than most
baby foods, and therefore still available for analysis when other foods have
been fully consumed or thrown away 11 ?
From the beginning of recorded history, and probably earlier, honey has been
given to newborn children as part of the birth rite, in many regions of the world.
Three independent studies in different parts of India were published in 1973, and
they showed that the majority of newborn children were still fed honey before breast
feeding was commenced 17 " 19 . It is notable that the reports of infant botulism have
come from the USA, a country with very high standards of hygiene.
I am grateful to Drs. M. Burgett, E. C. Martin, R. A. Morse and G. Vorwohl, who
have kept me informed of the events outlined here.
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