
Egypt. J. Vet. Sci. Vol. 53, No.1, pp. 25-30 (2022)

BOTULISM is a rare neuroparalytic syndrome, caused by a neurotoxin produced by 
bacteria of the genus Clostridium. Signs and symptoms of food botulism begin 12 to 36 

hours after the toxin enters the bloodstream .Clostridium botulinum is one of the most common 
life-threatening agents worldwide, producing the botulinum neurotoxin (BoNT).  Poisoning 
is caused by the consumption of a highly toxic exotoxin produced during the growth of 
microorganisms in food. The growth of Clostridium botulinum strains and their production 
of toxins in vacuum processed foods have received special attention. Symptoms of botulism 
may appear 12 to 72 hours after eating foods that contain toxins, such as canned tuna, local 
dairy products, and home-made or commercial foods. Symptoms of poisoning include nausea, 
vomiting, bruising, dizziness and headache, dry skin, sore throat, constipation, mild fever (or 
no fever), muscle paralysis, diplopia, and eventually respiratory problems and death. On the 
other hand, botulinum neurotoxin is used in medicine and psychiatry. BoNT is involved in the 
management and control of many diseases such as depression and Parkinson’s, dermatitis such 
as psoriasis, as well as in the beauty and elimination of facial skin wrinkles.
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Introduction                                                                                  

Diverse types of marine foods have been 
consumed as healthy nutrients all over the world. 
Therefore regarding daily-increasing in aquatics, 
more attention has been also intended to their 
health [1]. Sake of having high-level calorie and 
protein as well as the presence of unsaturated 
fat in the form of omega3 has been of particular 
significance in people’s diet all over the world 
[2]. High ability-spoilage of fishes caused to 
quality-keeping of fresh-fish has been converted 
to one of the important problems from point of 
fish-industry and consumers. In this case canning, 
salting, and smoking of food substances as well 
as intending to self-life have been important [3]. 
Based on studies local food consumption that has 

been produced from smoked products and salted 
fishes in beach areas of Caspian sea because 
lack of attention to hygienic principles has been 
caused to food-born botulism poisoning and even 
death [4]. Some factors caused to increasing the 
contaminating-ability with clostridium bacteria 
and botulism toxin including of food-canning, 
un appropriate-keeping cans, unsuitable cooling, 
contamination sake of exudation and deterioration 
before producing-process, inappropriate can-
transportation. Clostridium bacteria has been 
frequently found in the soil and water near beaches 
in most parts of the world, in addition to exudate 
eight classes of toxins. Regarding the exudated 
toxin-class, this bacteria has been included in 8 
various types that have been called from A to G [5]. 
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Botulism is a kind of deadly paralytic disease that 
has been mainly caused by clostridium botulinum, 
meanwhile, this toxin has been known as the most 
powerful toxin so far [6]. Sake of the high death 
potential and the possibility of bioterrorism-risk 
via main distribution of this toxin in food-source 
has been reported as an emergency in general 
hygiene and world-security that each milligram of 
pure toxin could destroy half of 30 million of mice-
population [7, 8]. This food poisoning in the form 
of the neuroparalytic syndrome has been often 
accompanied by side effects and disorders in the 
stomach and intestines [9]. Signs and symptoms of 
food botulism begin 12 to 36 hours after the toxin 
enters the bloodstream[9].  The main mechanism 
of botulism has been in the connection-point of 
the nerves to muscles in the end-membrane of 
the synaptic perineum. In addition to inhibition 
of Acetylcholine, neurotransmitter release is in 
the presynaptic nerve terminals that caused to 
decreasing in muscle- fiber activity, paralytic, 
as well as muscle-losing that has been basic 
application in botox makeup. After neurotoxin was 
connected to nerve cell receptors via endocrine 
cells has been located inside the membrane as 
well as decomposition of proteolytic proteins of 
synaptobrevin related to the terminal cell of the 
cholinergic nerve blocks the activity of extra 
chemical cell of Ach. The proteins are necessary 
to anchoring vesicles containing Ach in the 
presynaptic membrane. Without this connection, 
there is no possibility to release Ach in the synaptic 
cleft so the nervous structure would be paralyzed 
[10-12].  As well as it is accompanied by some 
symptoms such as diplopia, ptosis, dysphagia, 
oral dryness, extreme muscle weakness, and other 
nervous manifestation [13]. In addition to because 
E-type of clostridium botulinum among aquatics 
has been assigned the most part, as well as 
grows in the low temperature so has the growth-
ability in the refrigerator-temperature. Caution 
to consuming fishes and other aquatics are more 
essential. In some countries such as Scandinavia, 
especially Denmark and Japan more than 60% of 
diseases resulting from fish-consuming have been 
dedicated to the salted and smoked kinds of E-type 
[14, 15]. Center of disease control and prevention 
of USA has been claimed that annually almost 5.2 
million diseases, 45826 cases of hospitalizations, 
1458 cases of death have been caused via 
known pathogenic bacteria [16]. Studies have 
been revealed that the most food-contaminating 
agents with animal origin have been assigned to 
these bacteria respectively including fish-spawn 

30.9%, salted fishes 23.4%, home-made cheese 
19.6%, industrial can 7.5% that from point of the 
location-producing of foods 87.8% are home-
made and 4.7% are industrial [17]. To considering 
different diseases in every country from point of 
distinguishing the contamination source what is 
extremely vital is the rate of disease outbreak in 
diverse areas of the country. The goal of this study 
also has been to consider the epidemiological 
aspects of food-borne poisoning caused by 
botulism and its effects on the nerve system in 
Iran.

Method for review                                                           

This study was conducted as a review article of 
articles published between 1980 and 2021. For this 
purpose, based on searches in Magiran, Google 
Scholar, SID, Scopus, PubMed, Science Direct, 
and ISI databases, articles were founded with 
the keywords including, Botulism, Clostridium 
botulinum, toxin consumed, marine foods.

Results and Discussion                                              

Botulism has been known as one of the most 
dangerous and fatal poisonings. The main agents 
of this disease are neurotoxins of Clostridium 
botulinum [18]. The incidence of botulism may 
depend on macroeconomic indicators that affect 
people’s eating habits. The incidence of botulism 
has grown during economic crises [19]. The 
distribution of different species of C. botulinum 
has changed over the past 25 years (E.g., decrease 
in type B and increase in type E), which can 
be associated with an increase in canned fish 
products and a reduction in the use of canned 
meat [19]. Regarding the right process of canning 
and not consuming homemade cans, salted or 
smoked fishes are vital factors to preventing this 
poisoning. To considering the entrance-way of this 
toxin to food baskets human has a vital role from 
point of the high possibility death-event via its 
poisoning. Neurotoxins of clostridium botulinum 
especially A-type are the most toxic substances 
known in the world, as has been estimated one 
gram of pure A-type is enough to kill 100 million 
individuals [20]. A lot of reports from diverse parts 
of the world are based on separating clostridium 
botulinum or has been demonstrated food-born 
poisoning of botulism sake of consuming marine 
foods. researches have been conducted between 
1920 and 2014 exposed that half of 197 outbreaks 
in the world were caused by A-type of clostridium 
toxins, meanwhile, the paralysis of the respiratory 
system has been relatively high [21]. Based on 
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statistics about food outbreaks that have been 
reported in Iran, the reason for 2.8% of cases 
was botulism [22]. The results of the Centers 
for Disease Control and Prevention (CDC) have 
been reported 2037 suspected botulism caused 
by food in Iran between 2007 and 2017. Totally 
252 cases (12.3%) of botulism have been proved 
caused by food. The average annual incidence in 
every 100000 Iranian natives has been dedicated 
7.1 cases to men and 3.3 cases to women. 19% 
of botulism cases were fatal [23]. 341 suspected-
botulism cases have been recorded in Iran between 
2003 and 2007 that the most and the least cases 
have been respectively related to 2007 (28.86%) 
and 2003 (12.6%). Any cause of the disease has 
not been caused to death in 2006 and 2007. While 
4 cases of death sake of food-borne poisoning 
of botulism and damaging to nerve cells had 
been recorded between 2003 and 2005. Among 
considered provinces, the most and the least 
poisoning cases have been respectively related 
to Gillan with 90 cases (26.39%) and western 
Azerbaijan with 4 cases (1.17%) [23]. Based on the 
Afshani report (2004) all suspected botulism cases 
in Iran between 1995 and 2003 were caused by 
food-consuming. Exported epidemiological data 
has been revealed that disease cases from point of 
geographical distribution have been respectively 
dedicated to Ghazvin (14%), Golestan (5.2%), 
Gillan (5.22%), Zanjan (12%) [17]. Spawn and 
salted fish with 31.08% cases have been known 
as the most frequent food-substance causing 
botulism. Reported cases of botulism sake of 
consuming salted spawn in Rasht in 2005 has 
been revealed that toxin-density of clostridium 
botulinum in the salted spawn of common crap 
fish is in the rate that has been able rapidly to 
cause to reveal symptoms of botulism. As well 
as salted spawn has been produced via traditional 
way has been contaminated by botulism, so 
the sake of muscle-paralysis of the respiratory 
system has occurred one case of death [4]. 116 
cases of botulism poisoning have been recorded 
in Japan during recent 10 years that the most 
cases have been related to fermented products via 
traditional ways [24]. According to the study of 
Torense et al., the most important factor causing 
food-borne botulism poisoning in Argentina has 
been consuming homemade food-canned [25]. 
In European Union member states from 1992 
to 2002, a total of 812 food-borne botulism 
poisoning cases have been recorded. Meanwhile, 
the incidence rate of this disease has been 

intended to decrease during these 10 years [25]. 
Un appropriate ways to food-consuming at home, 
un sufficient cooking, unsuitable saving, lack of 
adequate hygiene have been the most frequent 
agents causing botulism in home-made foods [26]. 
Considering one outbreak case of A-type botulism 
in one family member after consuming homemade 
crude in Iran has been revealed that among 
patients with symptoms of paralysis, botulism 
has been an important differential diagnosis [27]. 
Tracing diverse types of clostridium botulinum in 
4 kinds of food substance via polymerase chain 
reaction has been revealed through total number 
290 specimens the contamination percentages 
of this bacteria in fish, honey, curd, Dough, 
were 5%, 4%, 2.5%, and 1.25% respectively 
[28]. It has been reported that quality control 
over local dairy products is essential to prevent 
the development of dairy-derived botulinum 
[29]. Researches by Tavakoli et al. revealed that 
diverse kinds of fish contamination were the 
sake of different types of Clostridium botulinum 
specially A-type. The amount of contamination 
in processed fishes was nearly 1.5 times in non-
processed fishes. As the total number of 84 non-
processed fish specimens (13.09%) and among 
a total number of 62 processed fish specimens 
(7.57%) has been demonstrated the presence 
of botulinum toxin [28]. Studies of Lalitha and 
Surendran in India [30], Huss in Scandinavia 
[31], and Nakamura and Yamakawa [32] in Japan 
have been shown that A-type is the most frequent 
type of bacteria. Several studies reported that, 
after this toxin consumed and absorbed in the 
intestines would be visible muscle paralysis in the 
respiratory and cardiac system, suffocation, heart 
failure, and death, the mortality rate is between 
30% and 60% [33-36]. It has been shown that 
botulism is caused by a potent neurotoxin that 
blocks neuromuscular transmission, resulting in 
suffocation [37]. Gastrointestinal symptoms are 
common in food botulism (nausea, vomiting, 
abdominal pain, diarrhea, dry mouth) and may 
precede neurological syndromes [38].  It has 
been found that botulism can lead to small bowel 
obstruction and, if misdiagnosed, can lead to 
rapid clinical deterioration [39]. Botulinum toxin 
(BTX) is used in medicine. This toxin is used for 
beauty, eliminating frowns and facial wrinkles. In 
addition to its cosmetic effect, neurotoxin has a 
positive effect on mood and depression treatment 
[40]. A number of studies found that Suppression 
of neuropeptide by botulinum toxin improves 
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imiquimod-induced psoriasis-like dermatitis 
via the regulation of neuroimmune system [41]. 
Botulinum neurotoxin is effective in the treatment 
of sialorrhea, hyperhidrosis, gastrointestinal 
dysfunction and urinary dysfunction. Other 
symptoms of botulinum neurotoxin in 
Parkinson’s disease include pain and movement 
symptoms such as blephaospasm, cervical 
dystonia, cervical dystonia, limb dystonia, and 
tremors [42]. Botulinum toxin is effective in 
the management of primary and secondary 
Raynaud’s phenomenon [43]. Botulinum toxin 
type A or anticholinergic drugs are used to treat 
people with cervical dystonia (involuntary head 
condition) [44]. Several studies reported that, 
Botulinum neurotoxin type A has clinical and 
neurophysiological effects in chronic migraine 
[34, 45]. Botulinum toxin (BoNT) is used to 
treat blepharospasm and other facial spasms, 
as well as for a variety of neurological and 
non-neurological disorders. Due to neuromotor 
disorders, BoNT has been reported to be 
effective in treating dystonia, gnashing of teeth, 
tremors, tics, myoclonus, restless legs syndrome, 
delayed dyskinesia, and a variety of symptoms 
associated with Parkinson’s disease. In addition, 
the toxin has been developed as a potent muscle 
relaxant and active marginal drug for pote ntial 
applications of the central nervous system in the 
treatment of neurodegenerative disorders [46].

Conclusion                                                                           

BoNT is involved in the management and 
control of many diseases such as depression and 
Parkinson’s, dermatitis such as psoriasis, as well 
as in the beauty and elimination of facial skin 
wrinkles.
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