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Abstract

African Giant snail (Achatina achatina)adelectable source of protein, good accumulator of heavy metals and a
host to number of parasites was investigated to assess the parasite infestation and level of heavy metal
concentration (Zn, Cr, Cd, Pb) in three communities located in Ogoni. Thirty (30) A. achatina were handpicked
from June to October 2019. Their intestine, reproductive and head regions were examined for presence of
parasites. The snail samples were also analysed for heavy metals. Seven types of parasites were identified and
80% of the snails examined were infected with parasites. Snails picked from Luubaara community had the
highest prevalence of infection with 44% followed by Eeken with 31%, and Kaani with 25%. Cestodes where the
most prevalent parasites being 67%, followed by nematodes 30% and arachnida 3%. Distribution of the parasite
shows thatDiphyllobothrium latum had the highest prevalence of 53%and the least was Mite egg with 3%. The
examined regions had the intestine with 50% of parasites, followed by the head region with 28% and the
reproductive system with 22%. Zinc(Zn) had the highest concentration across the communities, followed by
Chromium(Cr), Cadmium(Cd) was below detection limit (<0.001) while Lead(Pb) was not detected at all. The
results showed that the metals were within the permissible safe limits of FAO/WHO. The high level of parasites
infections could pose a serious problem to consumers of snails. Proper preparation of snails before consumption
and continuous monitoring of heavy metals on edible snails are highly recommended.
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I.  Introduction

Achatina achatina, one of the edible land snails found across Nigeria, has over the years been a source
of food and protein to humans. It also serves as host to some pathogenic parasites, serving as their food and
shelter. Increase in the consumption of snail is on the rise in Nigeria, because people are looking for ways to live
and stay healthy cutting down on red meat [1]. Achatina achatina which offers an optimum amount of protein
required by man, is low in fat and has comparatively good iron (Fe) content [2]. Most snhails sold and consumed
in Nigeria are mainly obtained from the bushes, forest or handpicked around the environment, very few are
reared, hence making them good host in harbouring parasites. Daily increase in consumption of snails especially
when undercooked or eaten raw could be a transmission route where man can be infected with parasites [3].

The link between African Giant snail (Achatina achatina), its parasites and heavy metals found in the
soil is through feeding activities and skin contact of the snail with the soil surface [4,5]. The parasites and heavy
metals are taken in by the snails during feeding through consumption of dead plants, litters, fungi and soil or
through their epithelium. Studies have shown that African giant snail has been used as biological indicator in
areas polluted with heavy metals. They have been noted to concentrate and accumulate high level of metals in
their organs when found in polluted areas, mostly in the hepatopancreas [4,5].

Being a phytophagous gastropod, it can be a good biological indicator of heavy metals in crop plants
and soil, for heavy metals like cadmium(Cd) to which the general population is exposed mainly through the food
chain [6]. It is therefore of great importance that the metal concentrations in agricultural crops are kept in check.
Also, from the parasitology and public health standpoint, Achatina achatina is of significance since it is
potentially an intermediate vector in the life cycle of the common rat lungworm Angiostrongylus cantonensis,
which is a causative organism of human Eosinophilic meningoencephalitis [7]. It also serves as a host to the
Rhabditid nematode, Rhabditis axei[1].

It had been previously documented that some nematode parasites have a great bioaccumulation
efficiency of metals, whereas others have a low efficiency of absorbing metals [8]. This variability in the rate of
accumulation may be linked to the proximity of tissues to toxic medium, physiological state of the tissues,

DOI: 10.9790/2380-1403022735 www.iosrjournals.org 27 | Page



Heavy Metals and Parasites in African Giant Snail (Achatina achatina) from Three ..

structural and function of organs and the presence of ligands in tissues of organs having a natural attraction to
the heavy metal [9,10, and 11]. Until recently, little was known regarding the accumulation of toxins within
parasites [12].1t has been reported that chronic exposure to pollutants over a period of time causes physiological,
behavioural and biochemical host changes that can ultimately influence the prevalence and intensity of
parasitism [13].

Therefore, the study is designed to investigate the different types of parasites inhabiting Achatina
achatina, the level of infection and to assess the concentration of heavy metals in the tissues of the African giant
snails collected from three communities in Ogoni, Rivers State, Nigeria.

Il.  Materials and methods
Study Area
Ogoni land is located in Rivers State on the coast of the Gulf of Guinea, East of the City of Port
Harcourt. UNEP (2011) recorded a population close to 832,000 and they live in a 404-square-mile (1,050 km2)
in the South-East of the Niger Delta Basin. The present study was conducted in three (3) communities in Ogoni
landLuubaara Community (Longitude 04 °38.733” N, Latitude 007 °27.227” E)Eeken Community (Longitude04
°47.433” N,Latitude 006 °58.605” E) Kaani Community(longitude 04 °41.018” N, latitude 007 °22.160” E).

Sample collections

Sampling was carried out from June to October 2019 and a total of 30 Achatina achatina were
collected, 10 snails eachwere randomly handpicked from the three (3) communities, (Luubaara, Eeken and
Kaani) in Ogoni, Rivers State. The snails were conveyed to the laboratory using small containers with good
aeration.

Plate 1.Achatina achatina before it was dissected.

Plate 2.Achatina achatina after the removal of shell.

Snail ldentification and Dissection

The snails were sorted and identified to specie. A total of ten (10) snails each where selected from the
three (3) different communities. Their shells were removed to expose the foot, the soft tissues and visceral
materials. Various region of the gastro-intestinal tract such as the intestine, the reproductive tract and the head
region were isolated in petri dishes that contained 0.9% normal saline. The dissecting needle was used to open
up the separated organs which were teased inside the petri dishes to release the parasites into the normal saline
and persevered in 5% formalin for further preparation and examination.
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Parasitological Investigation
Wet Mount Technique

A pipette was used to transfer a drop of the sample to a slide, then a cover slip was carefully placed
over the drop. The microscope was set on the low magnification power (10x) and the slide was placed on the
microscope stage, the condenser was adjusted to lower the light and resolution, at this magnification parasite
were barely discernible. Then high dry-lens magnification (40x) was used, with the light and focus carefully
increased till parasite size, shape and motility could be seen. Then observations were recorded, [14].

Formal-Ether Concentration Technique

The previously preserved samples were sieved through a sieve collecting the suspension in a beaker,
then transferred into a test tube and centrifuged at 1500 revolution per minute (rpm) for four (4) minutes. Then
about three millilitres (3mls) of formal saline was added and one mil (1ml) of ether was added afterward and
thoroughly mixed/shaken. The mixture was centrifuged at 1500rpm for three (3) minutes again, using a stick
bulb layers of debris from the side of the tube, the test tube was inverted to discard the supernatant and
immediately returned to its upright position to allow the sediment to settle at the bottom of the test tube. A
pipette was used to drop about 0.5ml of the sediment on a grease free microscope slide, then covered with a
cover slip and examines under the microscope using 10x and 40x objective of the microscope, [14].

Identification of Parasites of Achatina achatina

The parasites were identified by the characteristics of their eggs, shape, cysts and other morphological features,
using Standard Diagnostic Laboratory Manuals (Bayou,2005) and Parasitological Atlas [14].

Heavy Metal Analysis

Wet Acid Digestion method was used to digest the samples before transferring them to an Atomic Absorption
Spectrophotometer (AAS) machine [15].

Wet Acid Digestion

1 gram of the sample was weighed, 10mls of nitric acid and 1ml of hydrochloric acid was added
respectively. The samples were digested till it became colourless. Distilled water was then used to dilute the
solution of the digested sample to 50ml. The solution was filtered with a filter paper in other to avoid blockage
of the injector nozzle by digested particles. Atomic absorption spectrophotometer machine was then used to
analyze the solution for metal ion.

Statistical Analysis
Prevalence of parasites recovered was subjected to statistical analysis using SPSS version 20 and data obtained
were analyzed using t-test. Significant level was set at 0.05.

I11.  Results

The resultobtained revealeda high parasitic prevalence across the three sampled communities in Rivers
State. Nine (9) out of the 10 sampled snails in Luubaara community were infectedindicating 90% prevalence
rate in the community compared to the 10% non-infected snails. Result from Eeken Community showed 80% of
the sampled snails were infected with just 20% uninfected snails while result from Kaani Community showed
that 70% of the snails were infected(Table 1). The overall parasites infection in the sampled snails showed 80%
prevalence and cestodes were the most prevalent parasites recovered across the three communities.

In Luubaara Community, 16 parasites were identified from the 10 snails sampled. The parasites
identified includes Diphyllobothrium latum6(60.0%), Hymenolepis sp. 6(60.0%), Trichostrongylus sp.3(30.0%),
Oesophagostomum sp.1(10.0%),75% of the parasites found in Luubaara were cestodes, while 25% were
nematodes. Diphyllobothrium latum and Hymenolepis sp., were the most prevalent parasites in Luubaara
Community. Heavy metal analysis showed that Zn had the highest concentration with a mean concentration of
22.70mg/kg. Cd recorded the lowest with a mean concentration of -0.03mg/kg, while Pb was absent (Table 2).

Eleven(11) parasites were identified from the 10 snails sampledin Eeken Community. Parasites
identified wereDiphyllobothriumlatum6(60.0%), Hymenolepis sp.1(10.0%), Trichostrongylus sp.1(10.0%),
Oesophagostomum sp. 1(10.0%), and S. stercoralis larva2(20.0%), 64% of the parasites found in Eeken were
cestodes while 36% were nematodes. Diphyllobothrium latum had the highest prevalence followed by S.
stercoralis larva. Heavy metal analysis as shown in Table 2, Zn had the highest concentration in Eeken
community with a mean concentration of 28.06mg/kg, Cd recorded the lowest with a mean concentration of -
0.27mg/kg, Pb was not found at all.

In Kaani Community nine (9) parasites were identified from the 10 snails sampled. The parasites
identified include Diphyllobothrium latum4(40.0%), Hymenolepis sp. 1(10.0%),S. stercoralis larva2(20.0%),
Dictyocaulus sp 1(10.0%), Mite egg 1(10.0%).Heavy metal analysis on the sampled snails indicated that Zn had
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the highest concentration with a mean concentration of 24.89mg/kg, while Cd had the lowest with a mean
concentration of -0.03mg/kg, Pb was not found (Table 2).

Intestine, reproductive and head region of the snails were isolated and the parasites found in them were
identified. In Luubaara community nine (9) parasites were found in the intestine of the sampled snails, three (3)
in the reproductive organs and six (6) in the head region. Hymenolepis spp. was more prevalent in the intestine
and reproductive organs while Diphyllobothrium latum was the most prevalent in the head region. 50% of the
parasites identified were found in the intestine, making it the most infected part of the sampled snails (Table 3).
In Eeken Community, six (6) parasites were found in the intestine, four (4) in the reproductive organs and three
(3) in the head region. Diphyllobothrium latum was the most prevalent parasite reported in the intestine and head
region. 46% of the parasites identified were found in the intestine While in Kaani Community, five (5) parasites
were found in the intestine, two (2) in the reproductive organs and two (2) in the head region. Diphyllobothrium
latum and S. Stercoralis larva were the most prevalent parasite identified. 56% of the parasites identified were
found in the intestine. Luubaara Community was the most infected among the three (3) sampled communities
and Diphyllobothrium latum was the most prevalent parasite identified across the three (3) communities Table 3.

In Luubaara Community,Sample L7 (35.66mg/kg) had the highest level of Zinc (Zn) concentration
while sample L2 (15.22mg/kg) had the least. For Chromium (Cr) sample L3 (2.17mg/kg) had the highest
concentration, while sample L1(-0.002mg/kg) had the least. Cadmium (Cd) concentration was insignificant,
while Lead (Pb) was not detected at all. Mean and standard error of zinc concentration for Luubaara was 22.70 +
1.88, Chromium 0.43 + 0.25 and Cadmium -0.03 £+ 0.01Table 4. In Eeken community, Zinc (Zn) recorded the
highest in metal concentration in the snails analysed. Sample E9 had the highest level of Zinc (Zn) concentration
(55.85mg/kg), while sample E1(18.51mg/kg) had the least. For Chromium (Cr) some sample had insignificant
concentration, while some were not detected at all. The Cadmium (Cd) concentration was insignificant, while
Lead (Pb) was not detected at all. Eeken community recorded the highest level of Zinc (Zn) across the
communities. Mean and standard error of zinc concentration for Eeken is 28.06 £ 3.51, Chromium -0.003 =
0.002 and Cadmium is -0.03 + 0.01Table 5.

In Kaani Community, Zinc (Zn) recorded the highest in metal concentration in the snails analysed.
Sample K2 (42.71mg/kg) had the highest level of Zinc (Zn) concentration, while sample K3 (15.76mg/kg) had
the least. For Chromium (Cr) two (2) sample had Chromium (Cr) detected in them while other samples where
either insignificant or not detected at all. The Cadmium (Cd) concentration was insignificant, while Lead (Pb)
was not detected at all. Sample K2 in Kaani community recorded the highest level of Chromium across the
various communities. Mean and standard deviation of zinc concentration for Kaani was 24.89 + 2.84, Chromium
1.22 + 1.17 and Cadmium -0.03 + 0.01.

Table 1. Prevalence of snail infection with parasites by location and class
Community Number Number Number Class of Parasites
Examined Infected (%) Uninfected (%)

Cestode Nematode Avrachnida Total

(%) (%) (%)
Luubaara 10 9 (90.0) 1(10.0) 12 (75.0) 4 (25.0) 0 16 (44.0)
Eeken 10 8 (80.0) 2 (20.0) 7 (64.0) 4 (36.0) 0 11 (31.0)
Kaani 10 7(70.0) 3(30.0) 5 (56.0) 3(33.0) 1(11.0) 9 (25.0)
Total 30 24 (80.0) 6 (20.0) 24 (67.0) 11 (30.0) 1(3.0) 36 (100.0)

Table 2.Distribution of Parasite prevalence and Heavy Metals by location

Community  No. D. Hymen.  Trichos Oesoph  S.sterco  Dictyo Mite Cr Zn Cd Pb
Exam. latum
Luubaara 10 6(60.0) 6(60.0) 3(30.0) 1(10.0) - - - 043+ 2270 + -0.03 *
0.25 1.88 0.01
Eeken 10 6(60.0) 1(10.0) 1(10.0) 1(10.0) 2(20.0) - - -0.003 28.06 + -0.27+
+ 351 0.01
0.002
Kaani 10 4(400) 1(10.0) - - 2(200) 1(00) 1 0.05+ 2489 + -0.03 *
(10.0) 0.01 2.84 0.01
Total 30 16 8(27.0) 4(13.0) 2(7.0) 4(13.0) 1(3.0) 1(3.0)
(53.0)

No. Exam. - Number Examined, D.latum-Diphyllobothrium latum, Hymen- Hymenolepis sp., Trichos-
Trichostrongylus sp., Oesoph- Oeso
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phagostomum sp., S. strerco-S. stercoralis larva, Dictyo- Dictyocaulus sp., Mite- Mite egg. Cr- Chromium, Zn-
Zinc, Cd- Cadmium, Pb-Lead. FAO/WHO- Food and Agriculture Organisation/ World Health Organisation.
FAO/WHO limit for Zn — 2.3g/kg, for Cr — 1.0mg/kg, for Cd — 0.03mg/kg, and for Pb 1.5mg/kg.

Table 3.Distribution of the parasites according to the organs of the snails

Community Parasites Organ Infestation
Intestine (%) Reproductive(%) Head (%) Total
Luubaara Diphyllobothrium latum, 4 (40.0) 0(0.0) 3(30.0)
n=10 Hymenolepis sp., 5 (50.0) 2 (20.0) 0 (0.0)
Trichostrongylus. 0(0.0) 1(10.0) 2(20.0)
Oesophagostomum 0(0.0) 0(0.0) 1(10.0)
Total 9(50.0) 3(17.0) 6(33.0) 18
Eeken S. stercoralis larva 1(10.0) 1(10.0) 0(0.0)
n=10 Diphyllobothrium latum, 4 (40.0) 1(10.0) 3(30.0)
Oesophagostomum 1(10.0) 0(0.0) 0(0.0)
Hymenolepis sp., 0(0.0) 1(10.0) 0(0.0)
Trichostrogylus. 0(0.0) 1(10.0) 0(0.0)
Total 6 (46.0) 4 (31.0) 3(23.0) 13
Kaani Diphyllobothrium latum, 2 (20.0) 1(10.0) 1(10.0)
n=10 Hymenolepis sp., 1 (10.0) 0(0.0) 0(0.0)
S. stercoralis larva 2 (20.0) 0(0.0) 0(0.0)
Mite egg 0(0.0) 1(10.0) 0(0.0)
Dictyocaulus 0(0.0) 0(0.0) 1(10.0)
Total 5 (56.0) 2 (22.0) 2 (22.0) 9
Overall Total 20 (50) 9 (22.0) 11 (28.0) 40

Table 4.Parasites identified and concentration of Cr, Zn, Cd and Pb in snails picked from Luubaara Community

S/ Sample Identity Parasites Identified Cr(mg/kg) Zn(mg/kg) Cd(mg/kg) Pb (mg/kg)
N
1 L1 Hymenolepsis spp., Trichostrongylus -0.002 19.83 -0.03 ND
spp.
2 L2 Dp.platum 1.58 15.22 -0.04 ND
3 L3 D. latum, Hymenolepsis spp. 217 23.27 -0.01 ND
4 L4 D. latum, Hymenolepsis spp. 0.73 27.47 -0.03 ND
5 L5 Hymenolepsis spp., D. latum -0.08 15.28 -0.01 ND
6 L6 Hymenolepsis spp., D. latum -0.09 23.83 -0.05 ND
7 L7 Trichostrongylus spp. ND 35.66 -0.02 ND
8 L8 Hymenolepsis spp. ND 21.71 -0.07 ND
9 L9 - ND 20.64 -0.06 ND
10 L10 D. latum, Trichostrongylus  spp. -0.03 24.06 -0.01 ND
Mean/standard error ~ Oesophagostomum spp. 043+0.25 22.70 + -0.03+0.01 -
Standard deviation 0.925 1.88 0.0211 -
5.950

Cr- Chromium, Zn- Zinc, Cd- Cadmium, Pb-Lead, ND- Not detected.

Table 5. Parasites identified and concentration of Cr, Zn, Cd and Pb in snails picked from Eeken Community

SIN Sample Identity Parasites identified Cr (mg/kg) Zn (mg/Kg) Cd (markg) Pb (mg/Kag)
1 El D. latum -0.06 18.51 -0.001 ND
2 E2 S. stercoralis larva, D. latum -0.03 25.05 -0.01 ND
3 E3 - ND 21.74 -0.02 ND
4 E4 Oesophagostomum spp., D. latum ND 25.16 -0.053 ND
5 ES Hymenolepsis spp. ND 30.11 -0.03 ND
6 E6 S. stercoralis larva -0.01 36.11 -0.03 ND
7 E7 - ND 26.98 -0.07 ND
8 E8 D. latum ND 19.64 -0.03 ND
9 E9 D. latum, Trichostrongylus ND 55.85 -0.01 ND
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10 E10 D. latum -0.02 21.40 -0.013 ND
Mean/standard -0.003 + 28.06+351 -0.03+0.01
error 0.002 11.087 0.021
Standard 0.0211
deviation

Cr- Chromium, Zn- Zinc, Cd- Cadmium, Pb-Lead, ND- Not detected.

Table 6. Parasites identified and concentration of Cr, Zn, Cd and Pb in snails picked from Kaani

community

SIN Sample Identity Parasite identified Cr(mg/kg)  Zn(mg/Kg)  Cd(mg/kg;

1 K1 D. latum ND 16.17 -0.001

2 K2 D. latum 171 42.71 -0.02

3 K3 - -0.01 15.76 -0.05

4 K4 D. latum ND 19.65 -0.01

5 K5 -0.09 33.56 -0.001

6 K6 Hymenolepsis spp. ND 19.75 -0.02

7 K7 S. stercoralis larva, D. latum ND 20.36 -0.09

8 K8 - ND 25.44 -0.08

9 K9 Dictyocaulus sp. ND 21.42 -0.03

10 K10 S. stercoralis larva, Mite egg. 0.62 34.09 -0.01
Mean/standard error 0.05+1.17 24.89+284 -0.03+0.0
Standard deviation 5777 8.966 0.032

IV.  Discussion

The present investigation on assessment of heavy metals and parasites of Achatina achatinafrom three
(3) communities in Ogoni, Rivers State revealed that majority of the snails examined were infested with
parasites. The findings from this work is not far from the results of a studymade by Igbinosaet al. [16], on
parasites of edible snails in four (4) communities in Edo State, the total result for Achatina achatina infected
with parasites were 58.33%. Karamokoet al.[17] reported52% prevalence in their study on Giant Snails for
Parasites in a South-East Region of Céte d'lvoire. This study revealed that 67% of the parasites recovered were
cestodes, 30% nematodes and 3% arachnida, this differs with the findings of [17] who reported helminths
(95.8%) and trematodes (4.1%)in their study.

Diphyllobothrium latum known as the broad tapeworm was the most prevalent parasite identified across
the three (3) communities, they were found in the intestine and head region of snails found in Luubaara, and also
in intestine, reproductive and head region of snails picked from Eeken and Kaani. This finding differs with the
results of [17] who recorded Balantidium spp, larva of Protostrongylus spp, larva of Dicrocoelium spp as well as
Trichomonas spp as the dominant parasites in their study conducted in South Eastern region of Cote D’Ivoire.
The variations recorded in these works can be attributed to difference in study locations as both study were
conducted in different countries though in the West Africa region, as parasites prevalence and species differs
across different geographical settings. Strongyloides stercoralis larvae which are parasitic nematodes were seen
in intestine and reproductive organs of snails found in Eeken and intestine of snails picked in Kaani
communities. This is in line with other previous study of Igbinosa et al.[16]who investigated on parasites of
edible land snails in Edo and it was the most prevalent parasite found in the study.

According tolgbinosaet al. [16]morphologically,Strongyloides stercoralis could readily penetrate snail
foot or any exposed area and infect the visceral organs.

Hymenolepis spp. known as dwarf tapeworm are found mainly in areas with poor hygiene and
sanitation. In this study, they were identified in intestine and reproductive organ of snails picked from Luubaara,
reproductive organ of snails picked from Eeken and intestine of snail picked from Kaani.S. stercoralis and F.
giganticawhere also identified in the intestine of Achatina achatina[16]. Hymenolepis spp. is the most common
cestode of humans found mainly in young children [19]. Heavy infections with Hymenolepis nana can cause
diarrhoea, abdominal pain, headaches, anorexia and weakness [20].Trichostrongylus spp. was found in the
reproductive and head region of snails picked from Luubaara and in the reproductive organs of snails picked
from Eeken. This is in disparity with the report of Igbinosa et al., Karamoko et al. [16, 17] who reported no
parasite in the reproductive organ of Achatina achatina. Human infections are mostly without symptoms,
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however in severe cases the larvae and adult form can cause tissue damage and inflammation of the bowel
mucosa. Symptoms are abdominal pains, flatulence, nausea and diarrhea. Heavy load of worms can lead to
anaemia and eosinophilia [21, 22]. Oesophagostomum spp. known as nodule worm because of the nodules that
form on the intestine of the host infected was found in the head region of a snail picked from Luubaara and in
the intestine of snail picked from Eeken community. However, Prostostronggylus spp.was recoveredin the
intestine of Achatina achatina[17].Dictyocaulus spp., parasitic nematode known as lungworm of cattle, sheep,
goats and other livestock was found in the head region of snail picked from Kaani. Typical symptoms are heavy
coughing, nasal discharge and difficulty in breathing. Severe infections can also cause pneumonia and
pulmonary edema, [24].

Zinc had the highest concentration among the heavy metals examined across the three (3) communities,
it had its mean values as 22.70mg/kg, 28.06mg/kg and 24.89mg/kg for Luubaara, Eeken and Kaani respectively.
This similar results were observed in astudy on human health risk assessment of heavy metals in snails
(Archachatina marginata) from four contaminated regions in Rivers State, Nigeria [25], their concentration of
Zn ranged from 11.6 — 27.6mg/kg. According to Beatrice [26] who reported 7.58 to 13.10mg/kg mean
concentration of Zn in a study on heavy metal determination and investigation of nutritional composition in three
species of snail collected from Edo, Zaria and Kaduna states in Nigeria, her results were much lower than the
amount detected in this study.Shotuyo et al, [27] in a study on the assessment of heavy metals concentration in
tissues of African Giant snail in selected major markets in Abeokuta Nigeria, the Zn mean concentration was
recorded at 129.5mg/kg which is more than the result recorded in this study. The mean concentration of Zn
recorded in this study were within the WHO acceptable safe limit, which set its permissible limit at 2.3g for
Adult of 70kg, [28]. Zn across the different communities had no significant difference between their means. The
concentration of Zn in the soil could be as a result of human/anthropogenic activities, and subsequently the level
of Zn detected in snail depend on what the snail feeds on as well as its environment. Zn in small quantities is
essential in human diet and growth, but when in excess can cause damage to nervous system, kidney and liver
tissues, can also lead to hair and finger loss [26].

The mean concentration for Cr across the locations were 0.43mg/kg, -0.003mg/kg, and 0.05mg/kg for
Luubaara, Eeken and Kaani respectively. Eeken had its Cr mean value below detection limit. A similar results
was observed by Iwegbue et al. [29] in a studyon heavy metal content in the African giant snail (Archachatina
Marginata) in nine localities in southern Nigeria, they reported Cr to be below detection limit across the
localities. Cr was reported in [25] to be 0.001 intheir investigation.A mean concentration of 379mg/kg for Cr
was recorded bylshaq et al. [30] on trace metal levels in African giant shails (Achatina achatina) from selected
local Government Areas in Akwa Ibom, Nigeria. This was far greater than the values recorded in this work. The
differences recorded may be due to polluted environment due to untreated industrial waste and anthropogenic
activities. Analysis of Chromium(Cr) across the different communities showed that there was no significant
difference, this indicates that the concentration found in the different locations are similar to each other.
Chromium(Cr) was below the maximum permissible safe limit of 1.0mg/kg set by FAO/WHO [31] and USEPA
[32].Cr has been suggestedto help improve blood pressure [33].Also, it has demonstrated the ability to lower
total and low densitycholesterol levels in blood, particularly for people with high cholesterol levels [33].
However, excess intake of Cr is said to have adverse effect on man’s health, as it has been reported to be
carcinogenic in its +6 oxidation state [30].

The mean concentration of Cd across the localities were -0.03, -0.02 and -0.03 for Luubaara, Eeken and
Kaani respectively, the concentrations were all below detection level and insignificant. Cd concentration was
reported by [25] to range from 0.50 — 0.63mg/kg in their study and these values were far greater than the values
obtained in the study. Cd was recorded bylshag et al. [30] to be below detection levels in their investigation of
trace metal levels in African giant snails (Achatina achatina) in five (5) local government area (L.G.A.) in Akwa
Ibom, Nigeria except for Abak L.G.A. which recorded 20.04 — 2.80mg/kg of Cd. Another studyreported a
concentration of 0.01mg/kg of Cd in snails from Alaro River within Oluyole industrial area Ibadan, Nigeria
[34].Mean concentration of 0.09 — 0.50mg/kg Cd was recorded in investigation done by [26].Mean concentration
of 0.99 — 3.28mg/kg of Cd was reported in [29] onAfrican giant snail (Archachatina Marginata) in nine
localities in southern Nigeria. While concentration of Cd was recorded to range from 0 — 0.032mg/kgin [35] in
their study on Bioconcentration of heavy metals in the snails Archachatina Marginata and Limicolaria Spp. of
the Ouémé Valley in Benin. Cadmium when penetrates the placenta during pregnancy could damage the
membrane and DNA [26]. High levels of Cd could lead to kidney dysfunction, reproductive deficiency and
skeletal damage [30]. Permissible limit for Cd is 0.03mg/kg [31].Pb across the three communities was not
detected at all. This shows that the environment is safe from Pb and its health effect both on man and organisms
in the communities. Pb concentration as reported by [30] were below detection limit in their work on trace metal
levels in African giant snails (Achatina achatina) from selected local government areas in Akwa lbom State,
Nigeria. Pbconcentration of 0.012 to 0.878 mg/kg was reported by [35] in their syudy on bioconcentration of
heavy metals in the snails Archachatina Marginata and Limicolaria Spp. of the Ouémé Valley in Benin.
Also,2.60 -5.00mg/kg of Pb concentration was recorded by [25] in their investigation on human health risk
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assessment of heavy metals in snails (Archachatina marginata) from four contaminated regions in Rivers State.
Lead is unsafe and toxic to human beings, with very harmful effects on the urinary tract, nervous, reproductive
organs [30]. Food and Agricultural Organisation/ World health Organisation set maximum permissible limit for
Lead (Pb) to be 1.5mg/kg [31].

V.  Conclusion
Achatina achatina across the three (3) communities were found to be colonized by Diphyllobothrium
latum, Hymenolepis spp., Trichostrongylus spp, Oesophagostomum spp. S. stercoralis larvae,Mite egg
andDictyocaulus spp. Heavy metal analysis carried out on the snails all had the concentration values within the
permissible limits of FAO/WHO and USEPA. This indicates that snails found in Ogoni have safe contents of
heavy metals, however the parasite contamination poses a serious problem to lovers of snails in these
communities.
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