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ABSTRACT 
Parasitic infections have and will continue to be the frequent cause of mortality and 
morbidity unless strict measures are put in place. The increase in international travels 
and globalization of food supply present an interesting trend in the cases of parasitic 
infections. Parasitic foodborne infections can be transmitted from one host to the other.  
The route of infection could either be waterborne, foodborne or through the 
route. They have been regarded as Neglected Tropical Diseases (NTDs) causing illness to 
more than one billion people globally but were given little attention by the public health 
community. This review will look at some of the most commonly repo
parasitic infections and give a highlight on their sources, occurrence in foods, mode of 
transmission and control measures needed to mitigate their risks.
Keywords: Fecal-oral route,foods,food safety, N
infections. 

INTRODUCTION 
Parasites are organisms which derive 
nourishment and protection by living on or in a 
hostand receiving food from or at the expense of 
its host (CDC, 2018; USDA, 2017
foodborne infections can be transmitted from 
one host to the other.  The route of infection 
could either be waterborne, foodborne or 
through fecal-oral route. They had 
regarded as Neglected Tropical Diseases (NTDs)
causing illness to more than one billion people 
globally but were given little attention by the 
public health community (CDC, 2018
impact of the diseases apart from its negative 
effect on health, is that they contribute
unending poverty cycle and stigma
people incapable to work, go to school or 
partake in family and community life 
2010; The European Foundations Initiative for 
African Research into Neglected Tropical 
Diseases (2013)]. Some examples of these 
diseases include Guinea worm disease and 
lymphatic filariasis which affects the poor 
communities that do not have potable
drink (WHO, 2010). 
There had been a consistent report of parasitic 
infections in developing and endemic countries 
for many years. However, in the last two 
decades; the occurrence of parasitic infections in 
the developed countries had
tremendously. In the US, for example, there ha
been a massive increase of outbreaks of 
parasitic foodborne infections during the past 15 
years (Ortega, 2006). In the EU, over 2,500 
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contribute to an 
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African Research into Neglected Tropical 

examples of these 
diseases include Guinea worm disease and 
lymphatic filariasis which affects the poor 

potable water to 

There had been a consistent report of parasitic 
endemic countries 
in the last two 

decades; the occurrence of parasitic infections in 
d increased 

tremendously. In the US, for example, there had 
a massive increase of outbreaks of 

infections during the past 15 
2006). In the EU, over 2,500 

cases of human parasitic food-borne infection 
are being reported each year (EFSA
There are many factors associated with the 
increase in parasitic foodborne infections in the 
developed countries. Chief among these factors 
is the rapid propagation of parasitic diseases due 
to increasing international travels 
of people within the continents. New
were also attributed tothe globali
supply. Food habits are alsochang
which resultsin the consumption of
and vegetables. This makes it 
import foods so as to meet the consumer needs
and a whole year round supply of certain 
commodities, such as exotic fruits and 
vegetables. Unfortunately, the transportation 
conditions used such as controlled 
are favourable for the growth and survival of 
parasites in foods (Ortega, 2006; Robertson
2007). Other risk factors include 
vulnerable groups who are susceptible to illness, 
as well as, lack of improvement 
communication and diagnostic tools (Dorny
al., 2009).  
This review will look at some of the emerging 
parasites such as Toxoplasmagondii
and Trichinella (protozoan) which
widespread in the world and caus
incidents of foodborne illnesses. To understand 
these organisms better, the review will cover
aspects which include, nature of the organisms, 
occurrence in foods, symptoms, incidence
outbreaks, stability in foods, as well as, some 
aspects of the control measures and treatment

http://dx.doi.org/10.4314/bajopas.v12i1.13

97 

AN OVERVIEW OF THE MOST COMMON FOODBORNE PARASITIC 

and Sulaiman, S A. 
Food Science and Technology Department, Bayero University Kano, Nigeria 

*Correspondence author: linkmat2007@yahoo.com, Mobile, +2348036094471 

Parasitic infections have and will continue to be the frequent cause of mortality and 
morbidity unless strict measures are put in place. The increase in international travels 

of food supply present an interesting trend in the cases of parasitic 
Parasitic foodborne infections can be transmitted from one host to the other.  

The route of infection could either be waterborne, foodborne or through the fecal-oral 
route. They have been regarded as Neglected Tropical Diseases (NTDs) causing illness to 
more than one billion people globally but were given little attention by the public health 

rted foodborne 
parasitic infections and give a highlight on their sources, occurrence in foods, mode of 

eglected Tropical Diseases, parasitic 

borne infection 
ng reported each year (EFSA, 2017). 

There are many factors associated with the 
increase in parasitic foodborne infections in the 

hief among these factors 
rapid propagation of parasitic diseases due 

 and migration 
New challenges 

globalization of food 
changing rapidly, 

the consumption of fresh foods 
 necessary to 

import foods so as to meet the consumer needs, 
whole year round supply of certain 

otic fruits and 
the transportation 

conditions used such as controlled refrigeration 
for the growth and survival of 

2006; Robertson, 
factors include an increase in 

vulnerable groups who are susceptible to illness, 
improvement in 

communication and diagnostic tools (Dorny, et 

This review will look at some of the emerging 
oxoplasmagondii (protozoan) 

) which are 
causes significant 

of foodborne illnesses. To understand 
s better, the review will cover 

aspects which include, nature of the organisms, 
occurrence in foods, symptoms, incidence,and 
outbreaks, stability in foods, as well as, some 

and treatment. 

http://dx.doi.org/10.4314/bajopas.v12i1.13 



BAJOPAS Volume 12 Number 1, June, 2019 

 
Toxoplasma gondii 
Toxoplasmagondiibelongs to the coccidian 
family, and it has been reported to be the most 
common and widespread parasite in the world.It 
is responsible for 20.7% of the food-borne 
deaths due to identified infectious agents 
(Dorny, et al., 2009). Toxoplasmosis, an 
infection caused by Toxoplasma gondii can be 
asymptomatic and can lead to abortion in 
humans when an acute infection develops 
during pregnancy. This infection is prevalent in 
warm and humid climates (Bojar and 

Szymanska, 2010). Toxoplasmosis is still been 
perceived as a neglected and under-reported 
disease, in spite of its disease burden akin to 
that of Salmonellosis and Campylobacteriosis 
(Kijlstra and Jongert, 2009). Figure 1 shows a 
typical picture of Toxoplasmagondii. 
Toxoplasmosisis also a major opportunistic 
infection inimmunodeficiency conditions such as 
AIDS and organ transplant patients (Saadatnia 
and 
 Golkar, 2012). 

 
Figure 1: Toxoplasmagondii 
Source:https://www.vectorstock.com/royalty-free-vector/toxoplasma-gondii-vector-11563382 
 
As high as 85% of the population in some 
European countries were said to be identified 
with this parasite, and it has been associated 
with areas where meat is primarily eaten 
undercooked (Han,et al., 2008).  Members of 
the cat family which includes domestic cats have 
been recognized as the definitive host of this 
obligate parasite. It exists in the faeces of cats 
and becomes transmittable following sporulation 
in the environment as part of its life cycle 
(Lawley, et al., 2012). 
Occurrence in Foods 
Epidemiological studies conducted indicated that 
Toxoplasma oocysts (a thick-walled structure in 
which sporozoan zygotes grow and which serves 
to transfer them into new hosts) may be present 
on raw foods contaminated by cat faeces 
(Cavalcante, et al.,2006; Dorny, et al., 2009; 
Liu,et al., 2009). Contaminated water has also 

been identified as a source of infection and it 
has been suggested that shellfish may retain 
these oocysts during growth in contaminated 
seawater (Lawley, et al., 2012).  
The presence of tissue cysts in meat is perhaps 
of more importance from a food safety point of 
view, especially where undercooked meat is 
consumed in the Asian and Western countries. 
Toxoplasma cysts have been found in a variety 
of different domestic and wild cat species. 
However, infected pork is considered to be 
predominantly significant in the transmission of 
toxoplasmosis to humans. Toxoplasma is not 
typically associated with cooked and processed 
foods as the oocysts can be destroyed by heat 
(Tenter, et al., 2000; Lawley, et al., 2012). More 
illustration on the means of transmission is 
presented in Figure 2. 
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Route of transmission of Toxoplasma 
gondii 
Toxoplasma can be found in most species of 
wild birds although seroprevalence and 
frequency of parasite isolation vary between 
studies (Dorny, etal., 2009). The main routes of 
transmission of the oocysts as shown in Figure 2 
are from animal to human (zoonotic), either 

through ingestion of oocysts by direct contact 
with cat faeces, contaminated food or water, or 
by ingestion of oocysts in raw or undercooked 
meat from an infected animal or through the 
environment. The direct person-to-person 
transmission has not been reported (Dorny, et 
al., 2009; Lawley, et al., 2012). 

 
 

 
Figure 2: Route for the transmission of Toxoplasmagondii 
Source: (Jeffrey Jones,et al., 2003). 
 
Symptoms 

Toxoplasmosis is mainly considered as a serious 
health problem in immunocompromised people 
and in pregnant women, who can potentially 
transmit the infection to the foetus or new-born 
(Kijlstra and Jongert, 2009).  Symptoms due to 
congenital toxoplasmosis include visual 
impairment or blindness after birth, mental 
retardation, convulsions, and hydrocephalus in 
few cases (Antoniou,et al., 2007; Lawley, et al., 
2012).Toxoplasma gondii infection in humans is 
said to be very common but is usually 
asymptomatic in many cases. Often ingestion of 
sporulatedoocysts into the host, it migrates 
through the body and invadesmany tissues. 
However no symptoms are usually perceived by 
the host, nonetheless, in nearly 15% of the 

reported cases, self-limiting mild flu-like 
symptoms, as well as swelling of the lymph 
nodes follows the invasion of the tissues. 
Additionally, in very rare cases as for 
immunocompromised individuals, more serious 
symptoms may develop, which include visual 
impairment and brain damage which could 
sometimes prove to be fatal. Where symptoms 
occur, the incubation time is usually from 3–25 
days (Lawley, et al., 2012). 
Incidence and outbreaks 

Toxoplasma gondii is reported to be among the 
most common parasitic infections in humans, 
and at least one-third of the world’s population 
were estimated to have been exposed to this 
parasite mostly through the food chain (Lawley, 
et al., 2012).  
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In the UK, about 34% of adults are estimated to 
carry antibodies to Toxoplasma gondii, and 50-
80% estimated from other EU countries, with 
overall 1788 cases  reported in 2008 (Lawley, et 
al., 2012). The number of reported food-borne 
cases is probably higher in countries where raw 
and rare-cooked meats are a regular part of the 
diet. However, it is highly likely that there is a 
substantial under-reporting of the disease due to 
asymptomatic cases (Lawley, et al., 2012). 
Estimated incidences of acute toxoplasmosis in 
the USA suggested that as much as 1.5 million 
people suffer symptoms annually with a range of 
400 and 4000 cases of congenital 
toxoplasmosis(CDC, 2018). Toxoplasmosis has 
been reported to be the third leading cause of 
food-borne related deaths in the US (Ortega, 
2006).From 1998 through 2006, 44 cases 
occurred in French Guiana, a French territory in 
South America , all patients were 
immunocompetent (not HIV-infected) adults 
who had been hospitalized because of a marked, 
nonspecific, infectious syndrome (Carme, 
Demar, Ajzenberg, and Dardé, 2009). 
Stability in Foods and control measures 
Oocysts of Toxoplasma gondii are quite resistant 
to most environmental factors and can remain 
infectious for about 400 days in water. It is quite 
resistant to some sanitizers and disinfectants 
and may not be inactivated by the level of 
chlorine used in potable water treatment 
(Lawley, et al., 2012).  However, it can be 
inactivated by drying and freezing at a 
temperature below 10oC and are not usually 
heat resistant and can,therefore, be destroyed 
by conventional pasteurization as in the case of 

milk (Lawley, et al., 2012; Dorny, et al., 2009). 
Good hygienic practices in meat production can 
be used to control the spread of the parasite in 
meat (Lawley, et al., 2012). 
Treatment 

Toxoplasmosis can be treated with a 
combination of antibiotics, but they can only 
suppress actively dividing parasites [Center for 
Food Security an Public Health and Institute for 
International Cooperation in Animal 
Biologics(CSFPH and IICAB, 2017)]. 
Furthermore, few certain drugs, such as 
clindamycin, trimethoprim-sulfonamide, 
azithromycin, andpyrimethamine, used alone or 
in various combinations, are effective. There is 
no effective human vaccine to protect against 
toxoplasma infection nor is there likely to be one 
in the near future (Liu, et al., 2012). A live 
attenuated vaccine, Toxovax® (Intervet 
Schering Plough, Boxmeer, The Netherlands), is 
currently used in sheep to prevent abortion 
induced by congenital infection, but such a 
vaccine is not suitable for human use mainly 
because of the potential risk of reactivation to 
the pathogenic form (Saadatnia and Golkar, 
2012). Dubey (1997) demonstrated that a 6% 
sodium chloride (SC) solution was lethal to 
isolated tissue cysts of Toxoplasmagondii. If one 
is infected during pregnancy, the mother and 
the baby should be closely monitored during 
pregnancy and after the baby is born. Persons 
with compromised immune systems, like AIDS 
patients, might need medication for the rest of 
their lives or for as long as they are 
immunosuppressed (WHO, 2015).  

 

Table 1.Specific hygienic and dietary recommendations for pregnant women to avoid primary T. 
gondii infection 

• Wear gloves and thoroughly clean hands and nails when handling material potentially contaminated 
by cat faeces (sand, soil, and gardening).  
• Reduce the exposure risk of pet cats by (1) keeping all cats indoors (2) giving domestic cats only 
cooked, preserved, or dry food. 
• Change litter and get rid of cat faeces (wearing gloves) on a regular basis (every 24 hours).  
• Disinfect emptied cat litter tray with near-boiling water for 5 minutes before refilling.  
• Eat only well-cooked meat (> 67°C/153°F). • Freezing meat to at least −20°C/−4°F also kills T. 
gondii cysts.  
• Clean surfaces and utensils that have been in contact with raw meat. 
• Do not consume raw eggs or raw milk.  
• Wash uncooked fruits and vegetables before consumption.  
• Prevent cross-contamination: thoroughly clean hands and utensils after touching raw meat or 
vegetables.  
• Do not drink water potentially contaminated with oocysts.  
• Be aware that; 

1. the process of curing, smoking, or drying meat does not necessary result in a product free of 
parasite cysts,  

2. Refrigeration does not destroy the parasite (still viable after 68 days at +4°C). – 
3. Microwave oven cooking does not destroy parasites. 

Source: (Boucher, et al., 2013) 
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Trichinella species 
These are nematodes belonging to the genus 
Trichinella and are one of the most prevalent 
zoonotic pathogens globally. Trichinella species 
had been found worldwide and are reported to 
infect domestic and wild animals (both 
carnivorous and omnivorous) particularly 

scavengers such as bears, wild boar, pigs and 
foxes and can serve as a means of transmission 
in humans (Pozio and Murrell, 2006; Lawley, et 
al., 2012). One specieis also known to infect 
birds and a new genotype has been detected in 
crocodiles in Africa (Pozio, 2007). Figure 3 
shows a partial coil of the Trichinella larva. 

 

 
Figure 3: A partial coil of a Trichinella larva. 
Source:(https://www.google.com.ng/search?q=partial+coil+of+trichinella+larva&tbm=isch&tbo=u&s
ource=univ&sa=X&ved=0ahUKEwjx7t7jnJnaAhUC3iwKHUONAmgQsAQIJA&biw=1368&bih=650#imgr
c=D-UaBL98vR4WgM:&spf=1522590818928) 
 
It was first described as a cause of human 
disease in 1985, with about ten species 
identified, out of which at least seven can infect 
humans, and the most important to the food 
industry is Trichinellaspiralis (Lawley, et al., 
2012). Other species recognizedthat can infect 
humans include T. britovi, T. pseudospiralis, T. 
nativa, T. papuae T. murrelli, and T. nelsoni 
(Sterling, 2006). 
Occurrence in foods 

Domestic pigs are the most significant source of 
human infection worldwide. Additionally, 
infected meats from wild boars and horses have 
also played an important role in the outbreaks 
within the past decades (Gottstein,et al., 2009). 
In the EU and North America, infected pork from 
pigs was the main source of Trichinella 
infections, although effective controls in pork 
productions have reduced the prevalence of 
infection in commercial herds (Lawley, et al., 
2012). Cysts of T. Spiralisoccur in large numbers 

in the diaphragm and tongue, as well as the 
skeletal muscles of the infected animal (Lawley, 
et al., 2012). 
In human, the occurrence of Trichinellosis(a 
disease caused by T. spiralis) is firmly related to 
cultural practices in food consumption which 
include consumption of raw or undercooked 
meat (Dorny, et al., 2009). 
Route of infection 
The commonest route of infection of this 
parasite in humans was reported to be through 
consumption of raw or undercooked meat from 
an infected pig. The entire lifecycle occurs within 
a single host species which consists of an adult 
worm and other two larval stages. Human 
beings are not definitive hosts of this parasite 
but may be infected through ingestion of an 
infective larva in the striated muscle tissue of 
the infected animal during the second stage of 
the life cycle as shown in the Figure below 
(Dorny, 2009; Lawley, et al., 2012).
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Figure 4 Life Cycle of Trichinellosis 
Source: (https://www.cdc.gov/parasites/trichinellosis/biology.html
 
Symptoms 
There is variability in humans on the severity of 
symptoms due to Trichinellosis infection and 
have reported being asymptomatic in some 
cases, while in others, infections may prove 
fatal. This is dependent on the specie of the 
parasite involved, the number of the cysts 
ingested and the strength of the 
response of an infected individual (Gottstein
al., 2009; Dorny, et al., 2009). Infective dose is 
said to be uncertain but has been estimated to 
be between 100 and 300 larvae (Lawley
2009). Typical symptoms include abdominal 
pain, diarrhea and vomiting with an onset period 
of 24-48h after ingestion and it may lead to 
other symptoms such as swelling of the face, 
muscle pain, and Conjunctivitis. 
women, it can cause abortion or premature 
delivery while in children, symptoms are the
same as those found in adults with less
diarrhea and myalgia (Dupouy-camet, 
2002). In few cases, there is an occurrence of 
complicated cardiovascular and/or neurological 
disorder with symptoms such as 
apathy, chest pain, dizziness, and
heartbeat and may be fatal, particularly
elderly people (Lawley, et al., 2012).
Incidence and outbreaks 
Over 11 million people in the world could be 
affected by Trichinellosis, with an annual 
estimate of about 10, 000 cases and the 
mortality rate is said to 0.2% (Pozio
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prevent the spread of the infection as contained 
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The cysts of Trichinella are very persistent in its 
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Treatment 
Prompt treatment with antiparasitic drugs can 
help prevent the progression of Trichinellosis by 
killing the adult worms and so preventing further 
release of the larvae (Dupouy-camet,et al., 
2002). The medical treatment for this disease 
includes anthelmintics (mebendazole or 
albendazole), glucocorticosteroids and 
preparations that compensate for protein and 
electrolyte deficits(Gottstein, et al., 2009). For 
complete and effective treatment of 

Trichinellosis, anthelmintics must act against the 
parasite at all stages of development in various 
parts of the body (Dupouy-camet,et al., 2002). 
Steroids used in combination with mebendazole 
will shorten the duration of fever in a person 
infected with trichinellosis (Klein,et al., 1980). 
The recommended dose for albendazole is 400 
mg twice daily for 8 to 14 days; for 
mebendazole, it is 200 to 400 mg three times a 
day for 3 days, followed by 400 to 500 mg three 
times a day for 10 days (Gottstein,et al., 2009).

  
Table 2. Practical recommendations to handle clinical Trichinellosis cases 

   Severity Treatment  

Severe and moderately severe diseases 
 
 
 
 
 
 
 
 
 
 
 
Benign, abortive, and asymptomatic diseases 

• Hospitalization is compulsory for severe 
forms and debatable for moderately severe 
forms. 

• Administration of anthelmintics (albendazole 
or mebendazole). 

• Monitoring of the pharmacokinetics of 
anthelmintics (if possible). 

• Administration of glucocorticosteroids (eg., 
prednisolone) always with anthelmintics. 

• Compensation of fluids and electrolyte 
deficits. 

• Administration of pain killers. 
• Administration of anthelmintics (albendazole 

or mebendazole). 
• Administration of nonsteroidal anti-

inflammatory drugs if necessary. 

Source:(Gottstein,et al., 2009) 
 

CONCLUSION 
The rising concern over food safety and food 
security by the consumers has led to more 
attention given to the control of foodborne 
parasitic infections. Nevertheless, the systems 
being used for routine diagnosis, reporting,and 
monitoring of foodborne parasites has been 
grossly insufficient or even non-existing. As a 
result, there has been an underestimation of 
human diseases and occurrence of parasites in 
foods, coupled with the asymptomatic nature of 
most of the parasitic illnesses, and the difficulty 
in diagnosing it in humans (Dorny, et al., 2009). 
 

RECOMMENDATION 

It is recommended that to achieve a better 
monitoring and control of parasitic foodborne 

infections, new risk assessment tools should be 
used, in addition to an effective monitoring and 
control of water and food, through proper 
utilization of new technologies such as molecular 
and serological methods, health education, 
economic development, and vaccination. Good 
hygienic practices in the farms, inspection at 
slaughter, and use of detection methods, heat 
treatments and other prerequisite programmes 
in meat production are strongly recommended. 
Water supply systems should be controlled and 
monitored to avoid food contamination with the 
parasites. These measures should be more 
stringent on the food that is consumed raw or 
undercooked, like fruits, vegetables, and 
shellfish.
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