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Introduction

Botulism is a serious disease caused by botulinum toxin pro-
duced by the Clostridium botulinum (CB), an anaerobic, 
gram-positive, spore-forming bacillus which exists in  the 

environment.1 

century following the consumption of sausage. Before the appli-
cation of methods for inactivating spores in cans, canned foods 
caused outbreaks in the 19th and early 20th centuries.2 In recent 
years, botulism is a rare disease and physicians are unfamiliar 
with its clinical manifestations.

wound botulism, infant botulism, iatrogenic botulism, and adult 
intestinal toxemia botulism.1 Foodborne botulism is the classical 
form of botulism that is caused by consumption of foods contain-
ing botulinum toxin.3 Production of botulinum toxin occurs only 
under special conditions which include an anaerobic, low-salt, 
low-acid environment, and sugar content. Canned foods and na-
tive foods are the major source of intoxication in the world, be-

cause of creating anaerobic conditions that allow CB spores to 
germinate.2,4 

foodborne botulism.5 Wound botulism is caused by colonization 
of wound by CB and production of botulinum toxin. Infant botu-
lism results from ingestion of spores that germinate colonize the 
infant intestine, and produce toxin within the lumen.6 Adult intes-
tinal toxemia botulism is caused by absorption of toxin produced 
in situ by rarely occurring intestinal colonization in a few adults 
by botulinum toxin produced by CB. Iatrogenic botulism results 
from injection of botulinum toxin for cosmetic or therapeutic pur-
poses.7

CB produces seven immunologic toxins, designated A through 
G. Types A, B, E, and rarely F cause most human cases in the 
world.1 Botulinum toxins are heat labile. All of toxins are geneti-
cally distinct, and they have similar weight and subunit structure. 
The sequence homology among the botulinum toxins suggests 
that all of them employ similar mechanisms of action.8 Botulinum 
toxin binds to the presynaptic nerve endings of peripheral cho-
linergic nerves, and blocks acetylcholine transmission across the 
neuromuscular junction.1, 2

Clinical illness is characterized by cranial nerve palsies, fol-

the muscles of respiration. Ocular muscle paralysis is due to pa-
ralysis of cranial nerves and manifests as blurry vision or diplopia 
and ptosis. Paralysis of cranial nerves produces dysphagia which 
may present as regurgitation of foods or beverages. These symp-
toms often progress to weakness of jaw muscles and dysarthria. 
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Dry mouth has also been reported.3, 8,9,10

Routine laboratory tests such as blood chemistry, hematology, 
and urinalysis are not useful for diagnosis of botulism.11 Rapid di-
agnosis of botulism is required for successful and fast therapy be-
cause botulism is a life-threatening disease. The standard method 
for detecting botulinum toxin includes a mouse bioassay involv-
ing an intraperitoneal injection of toxin into mice and observation 
of botulism symptoms after 24 to even 48 hours. In recent years, 
tremendous progress occurred in the development of alterna-
tive tests for detection of botulism. Molecular and immunologic 
methods such as ELISA, PCR, and radioimmunoassay have high 

12–15 but mouse bioassay 
remains the most reliable method.1In this study, we reviewed the 
cases of botulism in Iran from 2004 through 2010.

Materials and Methods

This study involved all suspected botulism samples sent to the 
Botulism Laboratory of Microbiology Department of Pasteur In-
stitute of Iran by Iranian health centers from 2004 through 2010. 
Botulism samples included serum, stool, gastric secretions, and 

meat, etc.

All identifying information, collection time of samples, and 
characteristics of the patients were recorded. For preparation of 

and a homogeneous suspension was obtained.

Neutralization of toxins was done by using type A, B, and E 
antitoxins as described by Hatheway,  et al.16 Positive controls in-
cluded a suspension of samples without antitoxins, and negative 
controls were prepared by heating the samples because botulinum 
toxins are heat labile.

Mouse injection was done intraperitoneally with prepared sam-
ples, alone or mixed with antitoxins. We used four mice for each 
antitoxin type. We observed the signs of botulism in the mice 
daily for a period of 24 to 48 hours, and four days occasionally. 

Results

A total of 1140 samples of suspected botulism were submitted 
to the Microbiology Department of Pasteur Institute of Iran from 
April 2004 through March 2010. These samples included 477 se-
rum, 294 stool, 111 gastric secretions, and 258 food samples (each 
food sample had been related to one patient). These samples be-
longed to 432 distinct patients. Twenty-one Iranian provinces sent 
the samples of suspected botulism in this period.

From 1140 samples, after mouse bioassays, 64 (5.6 %) samples 
were contaminated with botulinum toxin. Of these, 14 (21.8 %), 
seven (11 %), 22 (34.3 %), and seven (11 %) botulism cases were 
caused by type A, type B, type E, and type AB botulinum toxins, 
respectively. Distribution of botulism toxin type and number of 
positive cases from 2004 through 2010 are shown in Figure 1. 
We could not identify toxin type in 14 (21.8 %) cases because 
the quantity of samples (especially serum samples) received from 

of 432 patients.
The median number of positive cases per year was 2.7 (range: 

one to 18). The highest positive results were in Gilan, 14 (21.8 %); 
Tehran, 12 (18.7 %); Golestan, 11 (17.1 %); and Hamedan, 10 
(15.6 %). Table 1 shows positive botulism cases and their types in 
different provinces. Positive botulism samples included four (6.2 %) 
serum, 23 (35.9 %) stool, and 37 (57.8 %) food samples (Table 2). 
Among positive cases, no clear seasonal pattern was observed.

During the study period, from 22 cases of botulism type E, 20 

implicated food in type A botulism was homemade cheese with 
six (42.8 %) cases. All seven cases of botulism type B were identi-

During the study period, overall 15 outbreaks occurred in Iran. 
These outbreaks included Hamedan (three outbreaks; 2004, 2005, 
and 2007), Gilan (three outbreaks; 2008, 2009, and 2010), Goles-
tan (three outbreaks; two of them in 2009 and one in 2010), Teh-
ran (two outbreaks; 2005 and 2010), Kordestan (one outbreak; 
2008), Khorasan Razavi (one outbreak; 2006), Eastern Azarbai-
jan (one outbreak; 2010) and Western Azarbaijan (one outbreak; 
2008) provinces. Reported outbreaks of botulism were relatively 

Western Azarbaijan, and Tehran) were reported which were as-
sociated with locally-made cheese.

UnknownType ABType EType BType APositive casesTotal numberAverage population1State

301001141932430969Gilan

620131221411706008Tehran

101000111801685034Golestan

3203210851716432Hamedan

001146762956178AzarbaijanWestern

111025693625944Azarbaijan  Eastern

000202351370393Markazi

010012895755191Khorasan Razavi

000011741164650Qazvin

010001341454989Kordestan

1Average population according to published data by Statistical Center of Iran. Available from: URL: http://www.amar.org.ir/Default.aspx?tabid=133.

Table 1.
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Discussion

Worldwide, native foods are the most frequent cause of food-
borne botulism and have caused many outbreaks; for example, 
bean curd in China,17 canned vegetables in USA,18

Canada,19 locally- made cheese in Iran,20

Alaska,3 and cream cheese in Italy.21 Our results showed that cas-
es of botulism in Iran have been prevalently associated with the 
consumption of seafoods and dairy products, respectively. Among 
dairy products, locally- made cheese was a major factor in the 
production of botulism, especially type A.

In Argentina, France, and the United States cases of botulism 
associated with dairy products have been reported.22 Cherington, 
et al. recommended that non acidic foods need to be pasteurized 
twice, at 24 hour intervals, to kill the bacteria generated from the 
surviving spores.23

contaminated with botulinum toxin type E, remained a leading 
cause of botulism in Iran. We suggested that health centers should 
warn people of botulism caused by consumption of contaminated 

in Egypt,24 East Europe,25 Hawaii,26 and Alaska.27

In a previous study, of the 2622 outbreaks reported from 38 
countries, 34 % were type A, 52 % were type B, and 12 % were 
type E.28 In the United States, in 2008, toxin type A was found in 
56 % of botulism cases and type E was 33 %.27 In Asia, botulism is 
an important entity because of the popularity of fermented foods 
and seafoods. In Japan, during 1955 – 1998, 86 cases of botulism 
were reported that all of these cases were foodborne botulism.29 

Homemade fermented bean curd accounted for 74 % of outbreaks 
in China during 1958 – 1983. In this period, there were 4377 cases 
of botulism in China.30 In the United States, during 1990 – 2000, 
the median number of foodborne botulism cases per year was 23 
cases (range: 17 – 43) and according to the CDC’s annual report 
of botulism cases in 2008, 18 cases of foodborne botulism were 
reported.27 Similar to our investigations in Iran, most cases of bot-
ulism in the world are sporadic, involving two or three persons.1

CB type AB. 
A few cases of CB strains have shown this type in the world. Ko-

CB 
type AB in Asia in 2003.31 Previous studies showed that CB type 
AB produced a large amount of type A toxin and a small amount 
of type B toxin.31,32 In this study, interestingly, six cases of de-
tected CB

in botulism cases caused by CB type AB, the samples of patient’s 

of type AB in serum.
Botulinum toxins disseminate easily and cause high mortality 

substance on the CDC’s list of critical biologic agents.33 Botulism 
toxin is produced usually during home canning and heating for 
less than 30 minutes at a low temperature. Heating for 30 minutes 
at 121 °C is needed to kill the spores. Botulinum toxin can be de-
stroyed by boiling or heating to 80 °C for 10 minutes.34

Accurate and rapid diagnosis of botulism is very important be-
cause every case of botulism can be a public health emergency 
and clinicians should submit the collected samples from patients 

Samples Total number Positive cases Type A Type B Type E Type AB Unknown
Serum 477 4 0 0 1 1 2
Stool 294 23 4 7 0 4 8
Gastric secretions 111 0 0 0 0 0 0
Dairy products 57 12 8 0 1 2 1
Fish eggs 47 6 1 0 4 0 1
Fish 68 18 0 0 16 0 2
Meat 14 1 1 0 0 0 0

Table 2. Positive cases of botulism by samples

Figure 1.
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Clinicians should suspect botulism if a patient simultaneously 
reveals acute onset of cranial nerve and gastrointestinal problems. 
Cranial nerves dysfunction includes diplopia, dysphagia, and pto-
sis, and gastrointestinal problems include nausea, vomiting, and 
paralytic ileus.35,36 Patients who do not receive antitoxin within 
12 hours after botulism presentation are three times more likely 
to develop respiratory failure which is a major cause of mortality 
of the disease.37

Our data have several limitations. Most of our clinical samples 
were collected only from provinces that they were responsible for 
sending suspected samples to the laboratory. Received samples 
from some health centers were very low in the study period, while 
samples of all suspected cases of botulism should be submitted 

-
lism helps prevent additional cases. During the study period, 27 

-
cause most clinicians are unfamiliar with botulism symptoms, 
some botulism cases, especially the cases with no implicated 

such as Guillain-Barre syndrome, myasthenia gravis, stroke syn-
dromes, and Easton- Lambert syndrome.1

results. If suspected, botulinum antitoxin should be given imme-

collection of required samples by clinicians. The Microbiology 
Department of Pasteur Institute of Iran provides equipment for 
accurate and rapid diagnosis of botulism by mouse bioassays in 
the botulism laboratory. Therefore, all Iranian health centers can 
submit the samples to Pasteur Institute of Iran. All samples should 
be refrigerated, but not frozen and examined as soon as possible 

-
tients should be indicated on the labels. Serum samples should 
be obtained immediately and always be collected before adminis-
tration of antitoxins, because antitoxin will neutralize circulating 
toxin. Ideally 10 – 15 mL of serum and 25 – 50 gram of stool 

16

interfere with toxin. All samples, especially serum, should be sent 
to the laboratory immediately, because ingested toxin is not de-
monstrable in serum after one week. The serum toxin isolation 
rate will decrease to 30 % from 35 % after two days of ingestion.23 
In another study, positive rate of serum toxin was only 13 % – 28 % 
after two days of ingestion.38 The positive rate of stool cultures will 
decrease to 36 % after three days; however, toxin is stable in many 
foods for a long period.23

We, therefore, suggest that hospitals and health centers person-
nel, responsible for sending the samples, should ensure that they 

-
ratory. All health centers are recommended to initiate epidemio-
logic investigations to determine the source of infection.
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