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1. Introduction 
 With about one million species already identified, invertebrates are raised and used by man as pets and food, kept 
in institutions (Zachariah and Mitchell, 2009). Molluscs, one of the largest and most successful groups of the invertebrates. 
Snails are molluscs belonging to a group known as gastropoda. They are known to have soft body covered by a protective 
shell. Snails are found in most habitats but predominantly in fresh aquatic and wet terrestrial habitats. Land snails are 
predominant during wet season and both the fresh aquatic and land snails are known to serve as intermediate host to a 
variety of parasites known to infect man (Opisa et al., 2011; Caron et al., 2014; d’Ovidio et al., 2019). The fear for red meat 
due to its cholesterol level has resulted in a massive increase in the demand for alternative protein sources such as fish, 
poultry and now snail meat. This phobia has led to more value and demand placed on snail meat (Arvantoyannis and 
Vazakas, 2009) and the demand is still rising. Snail meat has been reported to be rich in protein, essential fatty acids and 
low in fat in addition to its Copper, Zinc and Iron content (Olgunoglu and Olgunoglu, 2009; Toader-Williams and 
Golubkina, 2009; Gocer and Olgunoglu, 2018). Terrestrial land snails live on land, scavenging for food and also for 
reproduction purposes, and these could expose them to infection by parasites. Eating infected snail meat can be a route to 
human infection. Not properly cooked or eaten of raw snail meat can lead to transmission of these parasites carried by 
snails to man (Yildirim et al., 2020; Igbonosa et al., 2016). In most cases snails are not properly heated owing to the fact 
that they are mostly served as continental dishes where low heat is required. In some places snails are cooked with their 
shells, mixed with vegetables and served after applying little heat (Yildirim et al., 2020). Snail consumption in the North-
Central part of Nigeria is now very common. This may be due to high cost of other protein sources, explosion of snail farms 
and awareness of the health benefits associated with its consumption. Though the consumption of snail meat has greatly 
increased, the awareness of the disease transmission risk is still much unknown. Little or no work has been carried out in 
this region as regards the public health implication of consuming snail meat. This study therefore was aimed at 
investigating and evaluating the parasitic infections of wild terrestrial gastropods in Benue and Plateau States, North-
Central Nigeria. 
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Abstract: 

An alternative to red meat due to cholesterol level has made large terrestrial snails a target. they could serve as a good 

replacement and source of protein but their mode of life especially feeding and locomotion makes them prone to 

parasitic infections. This study was aimed at investigating the parasitic infection of edible terrestrial snails in relation to 

specie in some parts of North-Central Nigeria. a total of 579 edible land snails were collected during the wet and dry 

seasons. Seven snail species belonging to three generals were identified. Out of the 579 collected snails, 447 (77.20%) 

were positive for parasitic infections. All infected snails showed multiple infections. Infection rates of 82.88%, 77.69%, 

67.12% and 53.85% were recorded from Agila, Jos, Utonkon and Wadata respectively. However, no significant difference 

in snail infection in relation to location. (χ2= , p > 0.05). Parasitic infection of snail species revealed that A. fulica was 

most infected (90.10%), this was followed by L. flammea (79.31%), A. marginata (77.42%), A. saturalis (75.58%).  L. 

aurora (74.73%), A. achatina (72.09%) and A. ovum (65.39%). No significant difference was observed amongst snail 

species infection (p > 0.05). S. stercoralis recorded 100% infection rate in all snails, A. cantonensis 76.73%, while 

Entamoeba sp. recorded the least (1.70%). Different parasites were also recovered from in the tissues/organs of the 

snails observed. Public awareness on the public health implications of consuming terrestrial snails should be emphasized 

by public health workers especially when eaten raw or undercooked. Snail farms should be encouraged rather than 

consumption of snails gotten from the wild.    
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2. Materials and Methods 

 

2.1. Study Areas 

 This study was carried out in parts of Benue and Plateau States, North Central Nigeria. Benue state occupies a land 
mass of about 34,059km2 and has a population above 4.2million. The state borders Nasarawa state to the North, Taraba to 
the East, Kogi to the west and Ebonyi and Cross River to the South. Benue State lies within the Lower River Benue and its 
geographic coordinates are longitude 7o 47` and 10o 0`E, and latitude 6o 25` and 8o 8`N. It has an annual average rainfall of 
100-200mm and temperature of 21-37oC. Benue State is a rich agricultural region and popularly known as the Food Basket 
of The Nation with crop like oranges, rice, yam, maize and sorghum amongst other crop that are cultivated. Plateau state is 
located almost at the center of the country with a land mass of about 30,913km2 and a population of over 3.7million. The 
state borders Bauchi State to the Northeast, Kaduna State to the Northwest, Nasarawa State to the Southwest and Taraba 
to the Southeast. The State is located between latitude 08o 24`N and longitude 08o32` and 010o38`E. The State enjoys a 
near temperate climate with an annual average temperature of 13-22oC and annual rainfall that varies between 113-
141cm. the State is known as Home of Peace and Tourism. Plateau is well known for the production of vegetables such as 
cabbage, lettuce, carrot, cucumber, tomato, green beans and pepper amongst others. 
 

2.2. Snail Collection 

 Large sizable snails were collected by handpicking in the wild from different places ranging from farmlands to 
trunks around homes from different communities in two specific Local Government Areas of Benue and Plateau States. 
Snail collection during the wet season was done between June and September 2020, and between November 2020 and 
January 2021 during the dry season where available. 
 
2.3. Snail Identification  

 Snails were identified basically according to the shell size, shape, colour and patterns. Spire angle and the aperture 
were also considered as described by (Bequaert 1950; Raut and Barker 2002; PetSnails.co.uk 2018).  
 
2.4. Snail Dissection/Digestion and Parasitological Investigation   

 The snails were individually anaesthetized with ethereal cotton placed in sterile plastic containers and separated 
from their shells using scissors, needle nose pliers and forceps. A standard procedure to separate organs/tissues of 
interest as described by Segun (1973) and Kerney and Cameron (1979) were used. The animal tissue was slowly removed 
from the shell using needle nose pliers and required organ/tissue was chopped into small pieces. This was then subjected 
to tissue digestion as described by Castillo and Paller (2018). The digested tissue was filtered using a strainer and the 
filtrate was placed in clean test tube. It was vortexed for 2 mins then centrifuged for 10 minutes at 300–400 rpm. Two 
methods; floatation technique (saturated salt solution) and concentration technique using formol-ether as described by 
Cheesbrough, (2006) were employed. Samples were viewed under the microscope and parasites seen were identified. 
 

2.5. Data Analysis 

 Data were compiled in spreadsheet (Microsoft) and analysed using descriptive statistics. Statistical Package for 
Social Sciences (SPSS) version 25 (IBM Corp. New York) was used. Pearson Chi Square (χ2) test was used to determine 
whether any differences exist between infected snails across location and between parasite infection and snail species. A 
p-value of < 0.05 at 95% confidence level was considered significant. 
 

3. Results 

 A total of 579 edible snails of varying sizes were collected in both Benue and Plateau States during the wet and dry 
seasons, identified and examined for parasitic infections. Seven species namely Achatinaachatina, Achatinafulica, 
Achachatinamarginata, Achachatina ovum, Achachatinasuturalis, Limicolaria aurora and Limicolariaflemmea  were 
identified. Limicolariaflemmea and Limicolaria aurora were collected from Jos and Agila only while Achatinaachatina, 
Achatinafulica, Achachatinamarginata, Achachatina ovum and Achachatinasuturalis were collected from Jos (Plateau), 
Agila, Utonkon and Wadata (Benue). 
 Out of the 579 land snails collected and examined for parasite infections, 447 (77.20%) were positive to at least 
one species of parasite infection and 22.80% were negative. In all infected snails, multiple infections was observed. Figure 
1, revealed that a total of 121 land snails were collected from Jos, 333 from Agila, while 73 and 52 were collected from 
Utonkon and Wadata respectively.  
 Table 1 showed that infection rate was highest in snails collected from agila (82.88%), followed by Jos with 
77.69%.  Utonkon and Wadata both recorded  67.12% and 53.85% infection rate respectively.  
 Table 2 revealed parasite infection in snail species. A. fulicawas most infected with a prevalence of 90.10%. This 
was followed by L. flammea(79.31%), A. marginata(77.42%), A. saturalis(75.58), L. aurora (74.73%). A. achitina(72.09%), 
A. ovum (65.39%) and an overall infection rate of 77.20% in edible terrestrial snail species in Benue and Plateau States 
was recorded.   
 Eight different parasite types were isolated from the infected snails. All eight (8) parasites species were isolated 
from Limicolaria aurora, seven (7) from Achachatinamarginata and Achachatina ovum six (6) from Limicolariaflammea, 

Achatinafulicaand Achachatina ovum, five (5) fromAchatina folic and three (3) from Achachatinasuturalis. Table 2 also 
showed that generally, Strongyloidesstercoralisinfection was most prevalent (100.00%). This was followed by 



 THE INTERNATIONAL JOURNAL OF SCIENCE & TECHNOLEDGE 

3  Vol 10  Issue 1                    DOI N
 

 Angiostrongyluscantonensis infection (76.73%) while the least parasite infection rates of 2.46% and 1.79 % were 
recorded in Fasciolagigantica and Entamoeba
mucus gland, intestine and ovotestes) were examined for parasitic infections. Three (3) parasite types were isolated from 
the digestive glands of all infected snail species except
parasites from the rectum and Ovotestes, four (4) from the mucus gland and seven (7) from the intestine of all infected 
snails species. 
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nfection (76.73%) while the least parasite infection rates of 2.46% and 1.79 % were 
Fasciolagigantica and Entamoeba sp. respectively across all snail species. Five organs (digestive gland, rectum, 

mucus gland, intestine and ovotestes) were examined for parasitic infections. Three (3) parasite types were isolated from 
the digestive glands of all infected snail species except in A. ovum and A. saturaliswhere no parasites were found. Five (5) 
parasites from the rectum and Ovotestes, four (4) from the mucus gland and seven (7) from the intestine of all infected 
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Table 2: Prevalence of Parasites Infection in Snail Species 

χ2
=   42.00,  p = 0.227 

 

 PARASITES 

 
Sn

ai
ls

 S
p

ec
ie

s 

N
o

. o
f 

Sn
ai

ls
 

E
xa

m
in

ed
 

N
o

. o
f 

Sn
ai

ls
 

In
fe

ct
ed

(%
) 

St
ro

n
gy

lo
id

es
St

er
co

ra
li

s 
(%

) 

A
la

ri
a 

sp
. 

(%
) 

A
n

gi
o

st
ro

n
gy

lu
s 

ca
n

to
n

en
si

s 
   

(%
) 

D
ro

co
el

iu
m

d
en

d
ri

ti
c

u
m

  (
%

) 

F
as

ci
o

la
 

gi
ga

n
ti

ca
 

(%
) 

B
ra

ch
yl

ai
m

a 
sp

.  
   

   
   

   
 

(%
) 

P
h

il
o

p
h

th
al

m
u

s 
sp

.  
   

   
   

   
   

   
   

   
(%

) 

E
n

ta
m

o
eb

a 
sp

. 
(%

) 

L
. a

u
ro

ra
 

9
1

 

6
8

 
(7

4
.7

3
) 

 
6

8
 

(1
0

0
.0

0
 )

 

1
4

 
(2

0
.5

9
) 

4
1

 
(6

0
.2

9
) 

1
6

 
(2

3
.5

3
 )

 

0
3

 
(4

.4
1

) 

1
7

 
(2

5
.0

0
) 

2
7

 
(3

9
.7

1
) 

0
2

 
(2

.9
4

) 
 

L
. f

la
m

m
ea

 

8
7

 

6
9

 
(7

9
.3

1
) 

6
9

 
(1

0
0

.0
0

) 

2
5

 
(3

6
.2

3
) 

6
9

 
(1

0
0

.0
0

) 

-  

0
1

 
(1

.4
5

) 

0
9

 
(1

3
.0

4
) 

-  

0
3

 
(4

.3
5

) 
 

A
 a

ch
at

in
a 

4
3

 

3
1

 
(7

2
.0

9
) 

3
1

 
(1

0
0

.0
0

) 

1
1

 
(3

5
.4

8
) 

1
8

 
(5

8
.0

7
) 

-  

0
2

 
(6

.4
5

) 
 

0
3

 
(9

.6
8

) 

- - 

A
. f

u
li

ca
 

1
0

1
 

9
1

 
(9

0
.1

0
) 

9
1

 
(1

0
0

.0
0

) 

1
6

 
(1

7
.5

8
) 

6
8

 
(7

4
.7

3
) 

3
6

 
(3

9
.5

6
) 

- 1
4

 
(1

5
.3

9
) 

- 0
2

 
(2

.2
0

) 
 

A
. m

ar
gi

n
at

a 

9
3

 

7
2

 
(7

7
.4

2
) 

7
2

 
(1

0
0

.0
0

) 
 

1
2

 
(1

6
.6

7
) 

5
5

 
(7

6
.3

9
 

1
7

 
(2

3
.6

1
) 

0
5

 
(6

.9
4

) 

0
8

 
(1

1
.1

1
) 

1
6

 
(2

2
.2

2
) 

-  

A
. o

vu
m

 

7
8

 

5
1

 
(6

5
.3

9
) 

5
1

 
(1

0
0

.0
0

) 

0
8

 
(1

5
.6

9
) 

3
9

 
(7

6
.4

7
) 

0
7

 
(1

1
.5

7
) 

- 0
5

 
(9

.8
0

) 

0
9

 
(1

7
.6

5
) 

0
1

 
(1

.9
6

) 
 

A
. s

u
tu

ra
li

s 

8
6

 

6
5

 
(7

5
.5

8
) 

6
5

 
(1

0
0

.0
0

) 

- 5
3

 
(8

1
.5

4
) 

- - - 1
4

 
(2

1
.5

4
) 

- 

T
o

ta
l 

5
7

9
 

4
4

7
 

(7
7

.2
0

) 

4
4

7
 

(1
0

0
.0

0
) 

8
6

 
(1

9
.2

4
) 

3
4

3
 

(7
6

.7
3

) 

7
6

 
(1

7
.0

0
) 

1
1

 
(2

.4
6

) 

5
6

 
(1

2
.5

3
) 

6
6

 
(1

4
.7

7
) 

0
8

 
(1

.7
9

) 

Species/Organs Digestive Gland Rectum Mucus Gland Intestine Ovotestes 

L. aurora S. stercoralis 
Alaria sp. 

S. stercoralis 
A. cantonensis 

F. gigantica 

S. stercoralis 
Alaria sp. 

A. cantonensis 

S. stercoralis 
A. cantonensis 
Brachylaima 

sp. 

S. stercoralis 
A. cantonensis 
D. dendriticum 

Philohthalmus sp. 

L. flammea S. stercoralis 
D. dendriticum 

Alaria sp. 

S. stercoralis 
A. cantonensis 
Branchylaima 

sp. 
 

A.  cantonensi 
S. stercoralis 

Alaria sp. 
 

S. stercoralis 
A. cantonensis 

Alaria sp. 
D. dendriticum 
Entamoeba sp. 

S. stercoralis 
A. cantonensis 
D. dendriticum 

Philohthalmus sp. 

A achatina S. stercoralis 
D. dendriticum 

 

S. stercoralis 
Philophthalmus 

sp. 

S. stercoralis 
A. cantonensis 

S. stercoralis 
A. cantonensis 
d. dendriticum 

S. stercoralis 
A. cantonensis 
D. dentriticum 
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Table 3: Parasite Isolation in Organs of Snails Species 

 
4. Discussion 

  Parasitic foodborne diseases have become more widespread with intercontinental human interactions, increased 
human population and fast food habits (Yildirim 2020). Snail Borne Parasitic Diseases (SBPDs) are major public health 
issues worldwide, particularly in poor or developing countries and areas where snails are consumed as food (Lu et al 
2018). Land snails are found in almost all terrestrial habitats. They are found in abundance in many parts of the world and 
have been implicated as intermediate host to a number of parasites (Urabe 2003; Saglam and Gokham 2006; Safer 2007; 
Liboria 2010; Sagade 2011; Barimah 2013). Several terrestrial gastropods have also been reported in different parts of 
Nigeria (Fashuyi and Adeoye, 1986; Gadzama, 2012; Chukwuka et al. 2014; Igbinosa et al. 2016; Onyishi et al. 2018). 
 Studies on snail helminth parasite in Nigeria have over the years focused largely on Schistosoma species 
intermediate hosts. The occurrence of aquatic snails have been reported in different parts of Nigeria (Okafor and Ngang, 
2004; Ayanda, 2009). The report on parasitic helminthes of terrestrial land snails in Nigeria is lacking, although this has 
been reported in some parts of Africa (Kishinioto and Asato, 1974; Rashed, 2008; CDC, 2013; McLaughlin, 2016). 
Consumption of snail meat can lead to human infection when such meat are undercooked or eaten raw (Caron et al 2014; 
Igbinosa et al 2016). Therefore, determination of snail parasitic infections has become something of great concern. The 
findings of this study revealed a high infection rate in the collected and examined edible land snails from the North-Central 
parts of Nigeria. Transmission and infection of snails with soil transmitted helminthes is common in areas with warm and 
moist climatic conditions and especially where hygiene and sanitary conditions are very poor. Snail abundance and 
distribution are influenced by several factors with availability of food, predation weather and human consumption and 
diseases playing significant roles (Onyishi et al, 2018).  Favourable weather condition, especially rainy season play a key 
role in snail abundance because this associated with high humidity promotes snail proliferation (Sukikowska-Drozd, 2005; 
Nunes and Santos, 2012) and availability of food. The high number of Achatina and Achachatina snails (143 and 257 
respectively) collected during this study may be due to their high proliferation rates such that within a short period they 
can displace other snail species on one hand, and in the other impose colossal loss to farmers when they act as pest (Raut 
and Barker, 2002; Ugwu et al., 2011; Nelson, 2012; Nyameasem and Borketey-La, 2014). S. stercoralis is a soil transmitted 
parasite. In this study, a 100% prevalence rate of S. stercoralis was recorded in infected snail. Our findings agree with 
Igbinosa et al. (2016) who also recorded a similar result in land snails from Edo State. This is not surprising due to its 
abundance in the soil, coupled with its ability to easily locate its host from the urocanic acid that its host may possibly 
exude (Safer et al. 2007) that serves as an attractant. The parasite could also easily penetrate any exposed body part and 
infect the snail due to its morphological and parasitic features. S. stercoralis occurrence in all infected snails further 
highlights its ubiquitous nature. Alaria parasites were isolated from six out of seven snail species (except 
Achachatinasuturalis).  This is in contradiction with the findings reported by Igbinosa et al (2016) where they isolated 
Alaria parasites in Lamicolaria and Limicoriopsis but not in Achatina and Achachatina species. These differences may be as 
a result of location and a coalition of sanitary and hygienic conditions.  Although the definitive and intermediate host of 
this parasite are not land snails, there presence in most land snails examined is alarming. The need to investigate further 
the role of these snails either in the disease transmission cycle or as unidentified intermediate host is called into question. 
A. cantonensis (Rat Lungworm) is a zoonotic parasitic nematode inhabiting the pulmonary arteries of rats. The definitive 
host is rat and several species of snails serve as intermediate hosts (Tunholi-Alves et al., 2012; Stockdale-Walden, et al 
2015). A. cantonensis may cause oesinophilis meningitis and central nervous system angiostrongyliasis in humans if 
accidentally ingested (Cawas, et al, 2020) and has been reported in giant African snails (Kim et al., 2014; Iwanowicz et al., 
2015). Cawas et al., (2020) recorded 18.27% prevalence rate. This figure is low when compared with the 76.73% recorded 
in this study. This we attributed to differences in types of snail species examined, geographical location and level of 
environmental hygiene between the study areas.   Freshwater snails are known to be intermediate host to several 
parasites and the family Lymnaeidae are well documented for their active roles in the life cycle of F. gigantica. An 
increasing number of other molluscan intermediate hosts of F. gigantica have been reported (Soliman, 2008).  In this study 
L. aurora haboured the widest range of parasites among collected snails, in which is F. gigantica was not an exception.  
These parasites were only found amongst all three genera of the collected snails. However, only four out of the seven 
species examined were positive for F. gigantica, an indication that the parasite may be species specific. D. dendriticum is 
known to have two intermediate hosts (Igbinosa et al.,2018) and the parasite isolated only in Limicolariaflammea.  Our 
findings however showed otherwise.  D. dendriticum was isolated from Limicolariaflammea, Limicolaria aurora, 

Species/Organs Digestive Gland Rectum Mucus Gland Intestine Ovotestes 

A. fulica S. stercoralis 
 

S. stercoralis 
 

s. stercoralis S. stercoralis 
A. cantonensis 

S. stercoralis 
A. cantonensis 
D. dendriticum 

A. maginata S. stercoralis 
 

S. stercoralis 
 

Entamoeba sp. 
S. stercoralis 

A. cantonensis 

S. stercoralis 
F. gigantica 

S. stercoralis 
A. cantonensis 

A. ovum - A. cantonensis 
Philophthalmus 

sp. 

S. stercoralis 
A. cantonensis 

S. stercoralis 
F. gigantica 

S. stercoralis 
A. cantonensis 

F. gigantica 
D. dendriticum 

A. suturalis - A. cantonensis 
F. gigantica 

S. stercoralis 
A. cantonensis 

S. stercoralis S. stercoralis 
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Achatinaachatina, Achatinafulica and Achachatina ovum.  This an indication that if their preferred snail hosts are not 
readily available, the available snail host may serve as the preferred. 
 
5. Conclusion 

 The results obtained from this study indicated that large wild terrestrial snails within the study area are heavily 
infected, carry different types of parasites and his poses a public health threat. Multiple infections were recorded in most 
of the infected snails and most predominant is Strongyloidesstercoralis and Entamoeba sp. recording the least.  
We therefore strongly recommend a public awareness amongst residents of the study area by public health officials to help 
spread the knowledge about zoonotic parasites and the danger of consuming wild terrestrial snails. Emphasis should be 
placed on proper cooking and avoiding raw snail meat consumption if wild terrestrial snail is to be picked at all for 
consumption. In addition, rearing of large edible snails at home or farm are strongly recommended. 
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