Available online awww.scholarsresearchlibrary.com

oved Sc;
¥ .
ST -
. 9
Scholars Research Library £ / @
= Q
) N
Scholars Research Archives of Applied Science Research, 2013, 5 (6):41-48 & (v§
(http://scholarsresearchlibrary.com/archive.html) C\"\D
Library

| SSN 0975-508X
CODEN (USA) AASRCY

Examination of soil samplesfor the incidence of geohelminth parasitesin
Ebonyi north-central area of Ebonyi State, south-east of Nigeria

Nwoke E. U.*, Ibiam G. A., Odikamnoro O. O., Umah O. V., Ariom O. T. and Orji I.

Department of Applied Biology, Faculty of Biolodi&ziences, Ebonyi State University Abakaliki

ABSTRACT

Examination of soil samples for the incidence affggminth parasites was conducted in urban andysbén areas
of Ebonyi State between July — December, 2011 .eTtuedred (300) soil samples were obtained from different
locations (Nwofe-Agbaja, Onu-ebonyi area, Ntezisgbdmuogharu and Ezzagu) where vegetables andsfeui

grown and accessed for the presence of geohelmietgs and larvae using a modified Cobb’s decanéing

sieving methods. The results showed that 92 (300%0&)pil samples were positive for different speaé the
parasites. Six soil transmitted helminthes werelicaged for soil samples, namely, Hookworms 19%#,3Ascaris
lumbricoides 24 (8.0%), Strongloides stercoralis(%77%), Trichuris trichiura 14 (4.7%), Enterobivgermicularis

12 (4.0%) and Hymenolepis nana 6 (2.0%). Soil samffom Umuogharu was most contaminated 22 (7.@#i)e

the lowest was from the Ezzagu 15 (5.0%). The dReaee by seasons (dry and wet), showed that dryosehad
higher contamination, 56 (18.7%) while wet seasenorded 36 (*12.0%). However, the result was fonotl
statistically significance (P> 0.05). The Incidenmgthe soil type showed that the proportion of m@overed were
22 (7.3%) for loamy, 19 (6.3%) for sandy and 13%) for clayey soil, while the proportion of larvaeere 17
(5.7%) for loamy, 12 (4.0%) for sandy and 9 (3.084) clayey soils. The work highlighted the publieatih

importance of consumption of these fruits and \ages grown on faecally polluted environment, esgdgcwhen

not properly prepared. The results also indicatbé fpresence of these parasites in the soil, heinggroper

disposal of human faeces, insufficient suppligzotdble water, as well as poor personal hygienetheskey factors
for the transmission of these parasites.

Keywords. Geohelminths, contamination, public health impactaand soil.

INTRODUCTION

In a poor and developing countries of the world, geohelminths (soil-transmitted helminthes) dtifens represent

a major public health problem and have constituteidersal burden which does not depend on regiecalogical
conditions but also on local standard of social awmbnomic development of the people (33, 37 and 7).
Geohelminths are group of nematode parasites wittsaential phase of their asexual life cycle endbil and there

is a period persistence in the soil during whioh itifective stages are protected and preserve8)) (&eohelminth
infections are most prevalent in area, where adeqwater and good sanitations are lacking (14 gndr8cent
estimates suggest thascaris lumbricoidesnfect over 1 billion people, 770 million witfrichuris trichuira and
800 million with hookwormsNecator americanuand Ancylostoma duodengl¢40 and 20). However, in many
species of soil helminthes that infect humans, fieenatodes in particular stand out because of thidie spread,
prevalence and distribution that result in hundrefdmillions of human infections. These include tagge round-
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worms, Ascaris lumbricoidesthe whipworm, Trichuris trichiura, Strongyloides stercoraliand two species of
hookworms, Kecator americanusand Ancylostoma duodengleand Enterobius vermicularis.Three of these
(Ascaris lumbricoides, Trichuris trichiurand Enterobius vermicularisgnter the body through the mouth in the
form of ova, which will later hatch into larvae; ikhhookworms andtrongyloides stercoraliaccess the body by
larval penetrationof the ski(88 and 18).The public health importance of saihsmitted helminthic infections
ranked highest in morbidity rate among school ageitiren who often present much heavy worm infewio
because of their vulnerability to nutritional dédiccy and close contact with soil (7). These infew have been
shown to impact negatively on the physical fitnasd cognitive performance of the pupils (3). Intedtobstruction
or rectal prolapse, granuloma, intense malnutrjtivon-deficiency, anaemia, morbidity, mortalityyséntery
syndrome, fever, dehydration, vomiting and coldi® the major complications associated with saihgmitted
helminthic infections (10). It is well establishétht indiscriminate disposal of human and animédsces, poor
personal hygiene and inadequate water supply tomgrito high levels of soil transmitted helmintiméections (8
and 32). Soil-transmitted helminthes are some ef niost common and infective agents of mankind aed a
responsible for high morbidity throughout the depéhg world. This is of great importance in heatthmany
populations in third world countries where illiteya poverty and associated poor environmental atmit practices
have been implicated in the heavy burden of helmasis among children (34 and 39). Nigeria like eoth
developing countries is faced with the dilemmaradequate disposal of excreta-related human wéastaatged
into the environment. Thus, the area of this stiadyral farming communities of Ebonyi state, isHzeen a routine
practice defecating on open fields and farmlanasethy giving a stable soil contamination witiscaris eggs
throughout the year as it concerns open and iridigtate defecation. (16) reported high rate of hiethic
infections among people without toilet facilities liagos State, Nigeria. Contaminations of soil witirasite eggs,
thus, constitute a most important risk factor foil gransmitted helminthes as well as for zoondteminthic
infections. Other researchers demonstrated thatetls consistent intestinal helminthiasis causgdhdokworms
which are common diseases among rural populatiorsigeria (13). High prevalence was also recordearay
pupils whose parents’ occupations are farming aactordance with the report of (28 and 13), whoesta very
high incidence rate in females (91.6%) than in d&3.0%). These children follow their parents lie farm.
According to (15), who carried out sample studiessome fruits and vegetables in Enugu State, theobiscaris
lumbricoideswas 76.4% andrichuris trichuria 8.30% while the larvae were those of hookworms 0%.4and
Strongyloides stercoraligt.90%. (42), in Lagos State, incidence Adcaris was 35.75%,Trichuris, 33.30%,
Hookworms, 29.15%sStrongyloides 5.90% andEnterobius vermiculari€0.40%. The infectiveAscaris eggs, in
endemic areas, have reportedly been found adhtriogoking and eating utensils, fruits, vegetaliesiture, door
handles, money and fingers (21). This study wasetaken to identify, assess, evaluate the prevalamd the
seasonal variation of geohelminths contaminatich suggest ways by which the level of infection banreduced
in Ebobyi North-Central area of Ebonyi State, Sdtéist of Nigeria.

MATERIALSAND METHODS

Study area

The survey was conducted in Eboyi North-Central A Ebonyi State, Umuogharu in Ezza North Local
Government Area, Ezzagu in Ishielu L.G.A., Ntezibdband Rice-mill in Abakaliki Local Government Area
Nwofe-Agbaja in 1zzi Local Government Area. Farmarsthese locations live sparsely except AbakaliGtal
Government Area and cultivate their vegetables fanitis around their houses. The rainfall patterrbé&ween
150mm-300mm. The annual rainfall has its peak iy; Aishort break occurs during the month of Sepmthe
rain comes again, which finally declines betweea thonths of October and November each year. Theagwe
temperature of the area is’29during the rainy season and’&in the months of dry seasons (December- April).
The main occupation of people of the areas is fagnak subsistence level and trading. Sanitatiotitfas are either
non-existent or grossly inadequate in the studpsaré@hus, defecation on open farm lands is a pogukectice.
These conditions furnish predisposing factors toyrzarasitic and other diseases.

Sample collections and analysis

Collection of soilsfrom contaminated foci:

A pin quadrat was thrown at random on the vegetgatdens and shovel was used to collect 2cm degegadits at
10 sampling sites in one field each month, in ti@ant of about 200g each from each quadrant afea.sample
collected were kept in black polythene bags aneéralo laboratory. A total of 300 samples were obéd in
different locationsThe average temperature of the soils when testsd2#@ for all the areas. The collection was
done in the morning hours from 6.00 am — 1lam, witenlarvae and eggs of geohelminths are stilvaciind
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fresh. These soils are mostly loamy soil, rich igamic manure or nutrients. It is predominantlyre-prban setting
with mainly banana trees, grassy areas and hotiBeshumidity is always favourable with the soill fof moisture.
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Fig ‘6 Map of Ebonyi Morth- Central showing the study area

Detection of helminthic eggsin the soil

The parasite eggs and larvae were detected usidifietbCobb’s decanting and sieving method (9).sTimiethod
requires five buckets (white plastic buckets praigy) and three series of sieves of 1000pm, 215par6&um. The
contaminated soil samples (100g) of top soil wergpended with 1-litre of water in white plastic kecand when
heavy particles have settled, the nematode suspeissipoured off (decanted). Stir the remainingirsedt again
with water and decant the supernatant in the sdastipbowl. Repeat a third time. The sedimenhia beaker can
be discarded. A proper stirred mixture of suspengsupernatant) was first filtered with 2000um &per into the
second bucket, leaving behind heavy soil partioleghe top of 1000um sieve. Shake the sieve, wikishbmerged
in the suspension, to help nematodes to pass throlige debris remaining on the 1000 sieve can be
discarded.The filtrate was then turned into anoth#rket through the 215um sieve, to obtain thedtesi The
residue was stained with eosin (8.0ml) solution filtdite of the second sieve was then turned amother bucket
with the third sieve of 65um. The filtrate of thest sieve was left overnight until, so that theewaiould settle

down, excess water was decanted out and centrifiidedpreparations were examined or viewed underascope
for the parasites using, X10 and X40 objectives.
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RESULTS

The results of the study revealed an overall penad of soil transmitted helminth infections of (88.7%) out of
the 300 soil samples examined for the parasitebléTh). The reult in table 1, shows the true péagiofile of
contamination of soil in different locations. Theareened soil samples from each location showedUhatogharu
was most contaminated 22 (7.3%), followed by Ono+Bb areawith occurrence of 20 (6.7%), while the lowest
was from the Ezzagu, 15 (5.0%). However, statikt@calysis did not show a significant differencecay the
results obtained on the five locations (P> 0.05).

Table 2, shows the frequency of isolated intestuzabsites from different soil sampléscaris lumbricoideshad
the highest occurrence in the contaminated fock8243%), followed by Hookworms 19 (6.3%) a8ttongyloides
stercoralisspecies had 17 (5.7%). While the least contantinatias Hymenolepis nanaf 6 (2.0%). The results of
presented study also showed that the contaminafisnil with parasite eggs was considerably higiretoamy soll
39 (13.0%), followed clayey soil 31 (10.3%), whilgndy soil was the least contaminated 22 (7.3%)

Table 3: shows the comparison between the two seaslny and wet seasons; dry season recoveredighesh
number of parasites 56 (18.7%), while wet seascovered only 36 (12.0%).

Table 4; showed the frequency distribution of gdolirth ova and larvae on the different soil typlesmy, clayey
and sandy) samples. The proportions of ova recdvesee, for clayey soil 13 (4.3%), sandy soil 18#) and
loamy soil 22 (7.3%), while the proportions of laevwere, for clayey soil 9 (3.0%), sandy soil 1D2%) and loamy
soil 17 (5.7%).

Table1: Intensity of geohelminths contamination of soil in different locations

L ocations Number of soil samplesscreened | Number contaminated | Per centage contamination
Nwofe-Agbaja 60 18 30.0%
Onu-Ebonyi areq 60 20 33.3%
Ntezi-abba area 60 17 28.3%
Umuoghau 60 22 36.7%

Ezzag! 60 15 25.0%
Total 300 92 30.7%

Table 2: The Distribution of isolated helminthic parasites from sand, loamy and clay soil samples

sandy clayey soll

. = Loamy a Total

Parasites 1(80) (n=100) 1(80) (n= 300) Percentage
Hookworms 5 8 6 19 6.3
Ascaris lumbricoides 6 11 7 24 8.0
Strongloides stercoralig 4 7 6 17 5.7
Trichuris trichiura 3 6 5 14 4.7
Enterobius vermicularig 3 4 5 12 4.0
Hymenolepis nana 1 3 2 6 2.0
Total 22 (7.3%)| 39 (13.0%) 31(10.3%) 92 30.7

Table 3: Type and frequency of helminthic egg recovered in two different seasons

Wet season Dry season Total
Parasites (n=150) (n=150) (n=300)
Frequency(%)| Frequency(%)| Frequency (%)

Hookworm: 7 (4.7%) 12 (8.0%) 19 (6.3%
Ascaris lumbricoide 9 (6.0%) 15(10.0%) 24 (8.0%
Strongloides stercoralig 6 (4.0%) 11 (7.4%) 17 (5.7%)
Trichuris trichiura 6 (4.0%) 8 (5.4%) 14 (4.7%)
Enterobius vermicularig 5 (3.4%) 7 (4.6%) 12 (4.0%)
Hymenolepis nana 3 (2.0%) 3 (2.0%) 6 (2.0%)
Total 36 (12.0%); 56 (18.7%) 92 (30.7%
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Table 4: Freguency distribution of geohelminth ova and larvae on the different types, loamy, clayey and sandy soil samples

Samples (n=300 Ova (%) Larvae (%)
Clayey 13 (4.3%) 9 (3.0%)
Sandy 19 (6.3%) 12 (4.0%
Loamy 22 (7.3%) 17 (5.7%)
Total 54 (180%) | 38 (12.7%
DISCUSSION

A total number of 300 samples of soil obtained fiiora different locations were examined geohelnmimrarasites.
Out of the 300 samples, 92 (30.7%) were positivegphelminths. Six different types of parasitegrenisolated
from samples collected from these locations. ThHaeskide Hookworms, Ascaris lumbricoides, Strongyloides
stercoralis, Trichuris trichiura, Enterobius vermicularisndHymenolepis nana

The reults in table 1, showed parasitic profilecoitamination of soil in different locations. Uminagu was most
contaminated 22 (7.3%), followed by Onu-Ebonyi asith occurrence of 20 (6.7%), while the lowest Virasn the

Ezzagu, 15 (5.0%). The results showed that stdistinalysis did not show a significant differerazaong the
results obtained on the five locations (P> 0.05).

The results obtained in the present studies hassalswn that geohelminth ova and larvae are conyrfonind on
farmlands in some parts of Ebonyi State, South-Bhbligeria. The detection of helminthic ova/ laevan the five
studied areas has a significant public health icagilon to many who have close contact with the @il This is of
great importance in health of many populationsirdtworld countries where illiteracy, poverty aassociated poor
environmental sanitation practices have been iratdit in the heavy burden of helminthiasis, (34 3@4d Nigeria
like other developing countries is faced with thkerdma of inadequate disposal of excreta-relatethdruwaste
discharged into the environment. Thus, the arethisfstudy in rural farming communities of Ebonyat®, it has
been a routine practice defecating on open fielts farmlands thereby giving a stable soil contatmmawith
parasite eggs and larvae throughout the yearcamderns open and indiscriminate defecation.

This study has shown the potential risk of contrgctelminthic ova and larvae through ingestiorunfvashed,
raw/uncooked fruits and vegetables obtained froeseéhfarmlands (10). Specific occupations and behbesi
influence the prevalence and intensity of soil $raiited helminth infections. Engagement in agrigat pursuits
remains a common denominator for human hookwormctidn. Heavy infections in Sichuan Province, Chanal
in Vietnam, for instance, are attributed to widesut use of faeces as night-soil fertilizer (19 a8) whereas in
other parts of Asia (e.g., Hainan) 15 and othetspairthe world, high rates of hookworm occur desglie absence
of night-soil use. Hookworm has been noted to tafgmilies who are involved with agricultural puitsy (17). It
may not be wrong to say that the hygienic statugndividuals influence the infection rate in arehere toilet
facilities are inadequate. The contamination migave resulted from rain splashes, irrigation oeriflush of
contaminated soil during heavy rain-fall which dsip@aontaminated soil on the surface of leavesegfetables, (41
and 2). It is also possible that the soil moisturtest have favoured contamination of the areas lamgurvival of the
parasites. In each of these areas, the soil ecol@pyvery suitable with a lot of organic mattertteasure the
survival of geohelminth eggs and larvae. As longedogical conditions are favourable in the conteted foci,
the larvae of hookworm arstrongyloidesstercoralisremain quiescent in the moisture films of contaatéd soils
until contact with suitable host is made whereeihgtrate through the skin or remain viable on seaface of low-
growing vegetation which are common features ofstiuely areas, (38, 18 and 3). These environmeatalitons
which were observed during this study included &tpgte sanitation, poor hygiene, untreated farnslamkich
previous workers (1 and 22) had observed in theidiss. The presence of economic trees such as plantains,
bananas, raffia palms, paw-paw and local pearsigeosover for defaecating humans and developingatamland
eggs of geohelminths, therefore, making such enwients conducive for the transmission of geohehmsin8).
Plantation-style agriculture is a particular setfapendemic hookworm infection (35).

The result of table 2 shows the frequency of isaldtelminthic ova and larvae from different sojpeyg.Ascaris
lumbricoideshas the highest contamination of 24 (8.0%) follovigdHookworm species of 19 (6.3%); while the
least contamination wadymenolepis nanaf 6 (2.0%). The prevalence of ascariasis as thgt rommon infection
in this and other studies in Southern Nigeria reentobserved (30; 5; 25; 29 and 3L)lumbricoidesggs are very
resistant to harsh environmental conditions anebaine. They may account for the ubiquitous natireegg
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distributions and hence very high prevalence inhedlage groups, (33; 14; 37 and 7). Hookworm cuirtation was
the second most prevalent STH in this study witlalae of 19 (6.3%). In some regions where marked/rand dry
seasons occur, hookworm transmission rates arehdghing the former (26 and 36).

The larvae of hookworm are capable of verticalmatign up and down in the contaminated soil, depagndn the
moisture suction and temperature. It has been tegahat under favourable ecological conditionsyda of
hookworm can survive for a period of three weellsdays) and still remain infective (36 and 3).

Changing environmental conditions, specifically atebtation and subsequent silting of local riverayncause
deposition of sandy loam top soils and increasetl msoisture that might promote the emergence ofeanid

hookworm (24). UnlikeAscarisand Trichuris eggs, hookworm eggs hatch in the soil and give tsfirst-stage
larvae, which moult to infective larval stages onigder precise conditions. Egg development in thié is

dependent upon a number of factors including teatpeg (optimal development at 20-30 C), and adegshade
and moisture (23).

Table 3: shows the comparison between the two seasloy and wet seasons; dry season recoveredighesh
number of parasites 56 (18.7%), while wet seasoovered only 36 (12.0%). The table 3 indicated iheitlence of
Ascarislumbricoideshad highest occurrence among other species eraedn{The result showed that dry season is
favourable for development éfscarislumbricoides.The results corroborated with the findings of jpoeg workers
in terms of the species of parasites encounteredifay populations in Nigeria, (13). In some endeimieas, soil-
transmitted helminth infections exhibit marked sewdity (12). The infective stages @fscarisTrichuris are
embryonated eggs having enormous capacity for taittiting the environmental extremes of urban enviremts.
Contained within the inner layer 8fkcariseggs is an unsaponifiable lipid known as ascaepsithich confers many
of its hardy properties (4). A study of the preveade of helminth infections along the coastal plaihSouth Africa
found transmission of. lumbricoidesto correlate with variables based on annual deaajqoularly rainfall and
temperature (4).

The results in table 4 showed the frequency digtidln of geohelminth ova and larvae on the differswil types,
loamy, clayey and sandy. However, the ova 54 (13.886wed wide range with the larvae 38 (12.7%) vered.
This could be that the eggs can survive long peend still remain infective. Viabl&scaris eggs have been
recovered from soil samples for more than 10 yattes having been first deposited (1Akcariseggs develop best
in less permeable clay soils, with survivabilitycieasing with their soil depth (11). Clay soils é&eieved to
prevent egg dispersal by water (27). The vulneitsiof Ascaris eggs to direct sunlight may accolantpart of this
observation. Well-aerated, non-adhesive sandy $0i mm to 2 mm) are particularly conducive to rpating
hookworm egg hatching, larval development, anddlamigration (6). The additional presence of dikittcontains
microscopic and barely visible particles that pdea optimal conditions. Such soil is sometimes kmas ‘sandy
loam’ (6).

The examinations showed that parasitological comated soil may be the source of contaminationuitivated

vegetables and fruits. Vegetables and fruits coimtat@d with the eggs and larvae of parasitic rowmvs may be
the source of infestation of humans and animald,caeate the risk of infection, not only of consuspdut also the
hosts and holiday-makers visiting these farms. dlth, the impact of shoes and other footwear ogrrimpting

hookworm and other geohelminths transmission hawbgbly been overestimated, given thsit americanus
infective larvae penetrate all aspects of the siid A. duodenaldarvae are orally infective(7). The infection
should be reduced by the deworming within periodtloke-six months. The introduction of stricter itzmy

standards on all types of farms may decrease humegnidity due to hooknoses in Ebonyi State.
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