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African land snails (Achatina achatina, Achatina fuli-
ca, Archachatina marginata) are a source of food for 

many persons in sub-Saharan Africa (1–5). Snail meat 
contains 37%–51% protein, which is higher than the 
protein content in poultry (18.3%), fish (18.0%), cattle 
(17.5%), sheep (16.4%), and swine (14.5%) (1,2,5).

In rural settings, commercial snail farming is un-
common. Rural dwellers may spend up to 20 hours 
a week in search of edible snails in environments 
that include marshes, decaying vegetation, domes-
tic wastes, roadsides, footpaths, and bushes (2,4–6). 
Those local practices of collecting, handling, and con-
suming snails could expose handlers and consumers 
to foodborne pathogens.

Although several studies (2,3,6) have highlight-
ed the close association of edible snails with patho-
genic microorganisms, their potential contribution to 
the burden of foodborne diseases in Africa has been 
overlooked. In Cameroon, no data on foodborne 
pathogens in snail meat are available, and their role 
in causing enteric diseases in the local population is 
unknown. Our study assessed the prevalence of po-
tential foodborne pathogens in African land snails 
consumed in Buea, Cameroon.

We collected live snails from 3 locations (in per-
sons’ homes, on arable land, and in local markets) 
during June–October 2019. We sampled within per-
sons’ homes from 9 PM to 5 AM on rainy nights and 
on arable land during the day. In Buea, live snails are 
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In tropical countries, land snails are an important food 
source; however, foodborne disease risks are poorly 
quantified. We detected Campylobacter spp., Yersinia 
spp., Listeria spp., Salmonella spp., or Shiga-toxigenic 
Escherichia coli in 57%–86% of snails in Cameroon. 
Snail meat is a likely vector for enteric diseases in sub-
Saharan Africa countries.



found actively moving around at night, and during 
the day, they usually are present underneath decay-
ing vegetation in farmlands (7). We purchased sam-
ples from local markets weekly from snail vendors. 
Our choice of these sampling locations emerged from 
participants’ responses to questions such as, “Where 
do you get the snails you eat or sell at the market?”; 
“How do you get the snails you eat or sell?”; “How 
do you know snails are present there?”; and “If you 
are to teach your daughter on how to get snails, what 
will you teach her?” (7)

We collected live snails weekly from the 3 lo-
cations and stored them at room temperature in a 
laboratory in 2-L sterile Sistema containers (Sistema 
Plastics, https://www.sistemaplastics.com). We 
aseptically collected the feces of 6–12 edible snails/
sample within 12–18 hours, pooled them, and placed 
them in 15-mL sterile tubes manufactured by Eppen-
dorf (https://corporate.eppendorf.com). We then 
stored the samples at –80°C before DNA extrac-
tion. We then stored DNA extracts at 4°C before air 
freighting them to Lincoln University (Christchurch, 
New Zealand), for PCR analysis. We examined for 
the presence of Shiga toxin–producing Escherichia 
coli, Campylobacter spp., Salmonella spp., Listeria spp., 

and Yersinia spp. by using a high-fidelity DNA poly-
merase (repliQa Hifi toughmix; Quantabio, https://
www.quantabio.com) (Appendix, https://wwwnc.
cdc.gov/EID/article/28/8/22-0722-App1.pdf). We 
validated PCR methods in-house by using authen-
ticated reference strains as positive and negative 
controls and then detecting them by electrophore-
sis. We recorded the presence of an amplicon of the 
appropriate size for each PCR in each sample as a 
positive result. For Shiga toxin–producing Esch-
erichia coli, a positive result required the detection of 
both stx1 and stx2 genes. These criteria determined 
the occurrences of each pathogen in the samples  
(Table; Figure).

We detected >1 pathogen in every sample exam-
ined; most samples contained multiple pathogens. 
We also calculated the prevalence of each pathogen 
within the 3 sampling locations (Figure). The overall 
pathogen prevalence among the samples examined 
was high, ranging from 57% to 86%.

Although detailed information regarding the 
consumption of snail meat is not available in Camer-
oon, live snails are sold in almost every local market 
in the country (8). As for other sub-Saharan coun-
tries, an increase in the demand for snail meat has 
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Table. Frequency of pathogens detected by PCR in African land snails, Buea, Cameroon, June–October 2019* 
Pathogen STEC Campylobacter spp. Salmonella spp. Listeria spp. Yersinia spp. 
Frequency, % 57 75 69 86 71 
*STEC, Shiga toxin–producing Escherichia coli. 

 

Figure. Prevalence of foodborne 
pathogens in land snails 
sampled in 3 selected locations, 
Buea, Cameroon. June–October 
2019. STEC, Shiga toxin–
producing Escherichia coli.



prompted the random collection of edible snails 
from locations that could be considered unhygienic 
(2,3,6). Our results identify the public health risks 
in the handling and consumption of raw or under-
cooked edible snails collected from natural habitats 
in Cameroon. Similar pathogenic microorganisms 
have been isolated in edible snails consumed in Ni-
geria (2) and Ghana (3,6).

Moreover, the pathogens isolated in this study 
are associated with many foodborne outbreaks in 
developed countries such as the United States (9). 
Higher prevalences of Campylobacter spp. (75.37%) 
and Listeria spp. (86.10%) may reflect the common 
practice of free-range poultry farming in Buea and 
the direct contact of snails with the soil and decay-
ing vegetation (3,6). Although previous studies 
highlighted that the local residents believed their 
practices of snail washing with aluminum sulfate or 
salt and lime in addition to boiling and then stew-
ing could kill all microorganisms (3,7), Akpomie et 
al. (2) described substantial bacterial loads in snail 
meat after boiling, frying, smoking, and oven drying 
in Nigeria. Thus, our results strongly suggest that 
foodborne outbreaks from edible snail consumption 
may be occurring, but are unidentified, in Camer-
oon, and probably other sub-Saharan Africa coun-
tries. The situation clearly indicates a pressing need 
for interventions to improve public health, for which 
best results may be obtained in conjunction with a 
deeper understanding of community attitudes and 
practices (7,10).

The New Zealand Aid Programme provided financial  
support during sample collection and analysis. M.N.T is 
the grateful recipient of a New Zealand Aid Scholarship.

About the Author
Ms. Tanyitiku is currently finishing her doctoral studies 
at Lincoln University, New Zealand. In combination with 
her experiences in food process engineering, her research 
interests are in the food safety of locally produced foods.

References
  1.	 Adeyeye SAO, Bolaji OT, Abegunde TA, Adesina TO. 

Processing and utilization of snail meat in alleviating 
protein malnutrition in Africa: a review. Nutr Food Sci. 
2020;50:1085–97. https://doi.org/10.1108/NFS-08- 
2019-0261

  2.	 Akpomie OO, Akponah E, Onoharigho I, Isiakpere OP,  
Adewuyi IS. Microbiological analysis and nutritional  
constituents of Achatina achatina subjected to various cooking 
methods. Nigerian Journal of Microbiology. 2019;33:4415–22.

  3.	 Barimah MNYS. Microbiological quality of edible land snails 
from selected markets in Ghana: MPHIL Thesis; Department 
of Microbiology, University of Ghana Medical School, 
Ghana; 2013 [cited 2020 Jun 17]. http://ugspace.ug.edu.gh/
handle/123456789/23446

  4.	 Mohammed S, Ahmed A, Adjei D. Opportunities for  
increasing peasant farmers income through snail production 
in Ghana Sch J Agric. Vet Sci. 2014;1:195–200.

  5.	 Ndah NR, Celestine FCL, Chia EL, Enow EA, Yengo T,  
Ngwa AD. Assessment of snail farming from selected  
villages in the Mount Cameroon Range, South West Region 
of Cameroon. Asian Research Journal of Agriculture. 
2017;6:1–11. https://doi.org/10.9734/ARJA/2017/35113

  6.	 Nyoagbe LA, Appiah V, Josephine N, Daniel L, Isaac A. 
Evaluation of African giant snails (Achatina and  
Archachatina) obtained from markets (wild) and breeding 
farms. Afr J Food Sci. 2016;10:94–104. https://doi.org/10.5897/ 
AJFS2015.1320

  7.	 Tanyitiku MN, Nicholas G, Sullivan JJ,  
Njombissie Petcheu IC, On SLW. Snail meat consumption  
in Buea, Cameroon: the methodological challenges in  
exploring its public health risks. Int J Qual Methods. 
2022;21:1–12. https://doi. org/10.1177/16094069221078132

  8.	 Meffowoet CP, Kouam KM, Kana JR, Tchakounte FM.  
Infestation rate of African giant snails (Achatina fulica and  
Archachatina marginata) by parasites during the rainy season 
in three localities of Cameroon. Journal of Veterinary  
Medicine and Research. 2020;7:1–8.

  9.	 Centers for Disease Control and Prevention. Reports of 
selected E. coli outbreak investigations, 2021 [cited 2022 Mar 
12]. https://www.cdc.gov/ecoli/outbreaks.html 

10.	 Kaldjob MC, Enangue NA, Siri BN, Etchu K. Socio-economic 
perception of snail meat consumption in Fako Division, 
South-West Region Cameroon. Int J Livest Prod. 2019;10:143–
50. https://doi.org/10.5897/IJLP2018.0543

Address for correspondence: Stephen L.W. On, Department of 
Wine, Food and Molecular Biosciences, Faculty of Agriculture and 
Life Sciences, PO Box 85084, Lincoln University, RFH Bldg, Rm 
081, Lincoln 7647, New Zealand; email: stephen.on@lincoln.ac.nz

	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 28, No. 8, August 2022	 1717

RESEARCH LETTERS


