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ABSTRACT
This study is an attempt to examine Automated Teller Machine and

transmission of parasite. The reason for cmbarking on this research is

therefore, to know Automated Teller Machine and transmission of
parasite in Ljebu-Tgbo, the objectives of the study is to determine the
" occurrence of parasite, cyst and ova on bank automated teller machine
facilities in Ogun State. Consequences upon study the following
tecommendation is to improved sanitary measures should be put in place
in banks to reduce and or eliminate the occurrence of resistant stages of
parasitic organisms on their facilitics and also persons entering and
leaving the bank should wash their hands. This research study focused on

Automated Teller Machine and transmission of parasite.
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CHAPTER ONE

Parasites are organisms thal live upon or wilkin another living organism known &3 the
host, at whose expense they obtain some advantages such as food, water, heat, habitat and
dispersal as well as shelter, and in the process increase their fitness by exploiting the host
for resources necessary for their survival (Blood and Virgimia, 2018). Parasites reduce

hosts fitness in many ways, ranging from general or specialized pathology such as

‘parasitic castration and impairment of sceondary sex characteristics, to the modification
of host behaviour (Blood and Vitginia, 2011).

According to Kathleen and Arthur (2012}, intestinal parasites oeour worldwide among all
buman ages and socioeconomic groups. In the 1993 Waorld Development Report,
intestinal helminthes rank first as the main cause of disease burden in children aged 5—
14 years where they constitute formidable health problems resulting in malnuirition,
anaemin and disturbed appetite. These may ultimately result in retarded physical wnd
cognitive: development in children. Parasites have been identified as the cause of
morbidity and mortality fhroughout the world particularly in underdeveloped countries
and in persons with Comorbidities (Adeyeba and Akinlabi, 2012). It is known that
' individuals ofien exposed t and infeoted with multiple parasitic arganisms. and their
_harmful effects often agpravated by coexistence of malnutrition or micronulrient

deficiencics (Adeyeba and Akinlabi, 2012).

 The prevalencs of intestinal parasitic infections is moest significant because several of the.
L enleric parasiles have direct life cycles and do not need any imtermediate host 1o infect &
b new host as they are spread wia faecsl conlamination of food, drinks and other
substances/surfaces. These faecal contaminative infections are often said to be cansed by
aceal-orally transmitled parasites (Hoeprich, 2009, Awodi ef al, 2010). Infections

| acquired through direct ingestien of infective ova andior cyst of parasites are intimately




linked with the level of personal hygient of individual and sanitation in such an
environment which most times can be transmitted by fngers/hands directly 1o other
persons or to food from contaminated clothing and perianal areq or ‘other potential
surfaces (Hoeprich, 2009),

Within the bank envi , opening of bank doors using the door button,

shaking of hands within and outside the bank premises, filling of deposit and withdrawal
slips for paying and withdrawal of monuy, use of currency counting machines and
touching other contaminated surfaces in the banks make the hanks repositories and
important avenues for the spread of the cysts, oocysts and ova of important parasfies.
3 Puper money, especially in the Nigerian enviromment and ¢lsewhere, presents & particuldr
risk to public health since communicable discases can be spread through contact with
fomites (Hosem er af, 2012; Xu and Moore 2015; Basavuvapappa and Suresh, 2015:
Ogbu and Uncke, 2017; Lalonde, 2007; Umeh er af, 2017). The high cravings for bank
notes as means of depositing and saving wealth in banks necessitate different calegories
of people moving into the hanks at one point or another und inadvertently contaminating
bank facilities such as surfaces of automated teller machines (ATMs), courters,
keyboards of computers, currencies, other bank surfaces and even the hands of the
bankers when used for counting the money or touching contaminated surfaces within

these banks (Hoeprich, 2009: Awodi et al, 2010),

| This loaves the surfuces of bank facilitics without an exemption of being contaminated

with the cysts and ova of parasftes. More so that these parasites are just aboul everywhere
in our environment, making it easy 1o become infected (WHO, 2008). Thus surfaces of
. bank facilities could be major potentially biologically contaminated vehicles for the
spread of cysts and ova of parasites. Therefure, the aim and objective of this smudy is to




§ " CHAPTER TWO
2.0  LITERATURE REVIEW
21 Species of Parasitic Organi Producing C inative Cysts, Docysts and

Ova in the Environment

A Parasite i5 4 term applied to any infectious agent, however, by convention it is
generally restricted to infections caused by protozoa (which are microotganisms that
muliply within their vertebrates host), and helminths {which are macro parasites) (Taylor
et al 2017; Suleiman, 2015}, Iniestinal parasites are gequired through contact ‘with and or
ingestion of contaminated cysts, ova or immature larval stages produced by different
species of parasites. Almost all of these intestingl parasites have their infective stages
: transmitted by faecal-oral route. Faecal-oral transmission involves the mgestion of food
OF water contaminated with cysts or cooysts available ir the immediate envirgnment.
These cysts and eggs are excreted with the facees and are somewhat resistant 1o the
environment as entry points o human infeetions. Human societies have always been
challenged by infectivus diseases cavsed by helminth and protozoan parasites, especially
the pathogenie parasilcs producing cysts, oocysts and ova on contact surfaces {Awodi et

al., 2010; Dyek, 2001; Nock and Geneve, 2002; Apichai et al., 2015).

Species of parasites producing cysts n the luman environments include such pathogenic
protozoans as C. parvam, T histolylica, G. inicstinalis und B. cali inhabiting the
_ gastrointestinal tracts of humans (Baqui et al., 2012; Kathleen and Arthue, 2012}, These
| puthogens cause human disorders worldwide (Fontanet et al., 2010; Apichai ef al,, 201 3).

Human intestinal helminths include 8. stercolaris, E. vermicwlaris, T saginata and 1.

solfymemong others. The commen round worm known scientifically ns 4. fumbricoides,

the whipworm or T frichiuraand the hookwarms  Neeatoramericanusand
| dncylostomadiodenaleare regarded as the four most important soil transmitted helminths

(STHSs) because they have the highest prevalence rates and they cause the greatest burden
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and Azora, 2019), However, the pathogenic potential of €. parvimas an intestinal
Protzaan affecting humans was nof fully appreciated until 1982, This was when it
 Started gaining recomition as a result of the onset of HIV/AIDS and ifs prevalence in the
number of sume other severely immunccompromised individuals due o cancer
ehematherapy and organ transplant (Anonymous, 2017 and Oyiboe! af., 2019).

Cument classification of Cryptosporicium is based upon a variety of parameters including
host preference, cross-transmissibility, morphological differences, sites of infection and

molecular taxonomic methods (Smith er &f, 201 T

Cryptasporidium is transmitted between Individuals through cocysts thal are already
eliminated in the infectious form (0*donoghue, 2015), Transmission can oeeur via any
mechanism by which materials contaminated with viable oocysts can be inpested by any
suseeptibic host (Smith, 2004; Oyiboer af, 2009). The environmental toutes of
transmission include all vehicles that contain sufficient infectious oocysts (Smith et of,
2007). However, oocysts are most commoenly transmitted by faecal-oral route of host o
host contact and indirect contamination of food ‘or Waler as aerosol fransmission of

oouysts has also been reported (Hojlynget af, 2017,

2.1.3 Entamoeba histolytica
Amoeba is & single-celled protozoan belonging (o the class Rhizopoda, possessing organs

of lon known as ia. Several species of the gemus Entamoebe

exisl, Lhey may be parasitic (for example £ histolyrica), commensal or free living, Eight

amoeba (E nana, E. coli, E. histolytica, E. dispar, E hartmanni, E. moshkovskii,

' polecki, and I bazschlii) reside in the human intestinal lumen as cvident commensals,

4 deriving a niche and sustenance (Diamond and Clark 2013; Tanyuksel and Petri 201 3
Mehmet and Petri, 2013)The recent reclassification of E Hisiofyticn into different

| species as pathogenic E. A fea and the | ic . disparand £ i
" has further added to the complexity of the epidemiology (Samie and Ra‘ed., 2012).
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Although the reclassification is of great value becausc all invasive disease before now

was known to be caused by £ Ristolytice, but then it requires various techniques such as
ELISA and PCR (Pillaier af, 1999; Verweijer af, 2010), as this species cannot be
, differentiated by mere mictoscopy which is the most commonly s diagnostic method
particularly in tropioal countries where resources are limited (Samie and Ra‘ed, 2012).
Entgmoehahistolytica is a tissue-lysing luminal profozoan parasile of the family
Enfamoebae. 1t is the most prevalent of the intestinal protozoa pathogens found
throughout the world (McLaughlin and Aley, 2015). Entgmoebahistolytica was
recognized sinee 1875 by Losch in the dysénleric faeces of a patien| in St. Petersbury,
Russia (Tayaram, 2012; Obadiah, 20 12). The name E, histelytica st uscd by Schandinn
in 1903 and amended by Walker in 1911) has been retained for the protozoan parasite
that causes invasive intestinal and oxtra intestinal ameobiasis (Aty, 2008). The life cycle
of £ histolytica is simple, it includes two stages, the infections (cyst) stage and the
pathogenic (irophozoite) stage. Infevtion is through the ingestion of the infective
inicmsou_mc eysts, where infected food handlers with poor sanitation habits can casily
pass cysts on to others and fomites. Contaminated drinking water and mechanical vectors

such as cockroaches and flies arc also potential sources of infection,

2.1.4  Gigrdia intestinalis
Giardia is a flagellate, bi-nucleated protocoan parasite discovered by Van Lecuwenhoek

in 1681 (Ali and Hill 2013). The genus Giardia belongs to the phylum

S igoph class igop! ida, order Giardiida and family Giardiidas, Tt
. contains at least six species that infect animals andfor humans, In most mammals,
! giardiasis is caused by G. duodenalis, which is also called G infestinalis. Two older

names for the organism, CGiardia iambliaand Lambliaintestinalis, arc no Tonger
| considered to be taxonomically valid (USEI'A, 1999; CDC, 2010).




Although the reclassification is of great value hecause all invasive dissase Befare tow
yvas known to be caused by B histolytica, bul then it reqiies varins techniques sueh 48
ELISA and PCR (Pillalet al, 1999; Verweijer ol, 2010), 44 this dpeivs cannot be
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Er hisiolytice is a tissue-lysing luminal protozoan perasite of the family
Entamoebae. It is the most prevalent of the intestinal protozos pathogens found
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such as cackroaches and flies are also potential sources of infection.
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Giardia is a tlagellate, bi-nucleated protozoan parasite discovered by Van Lecuwenhoek
in 1681 (AL and Hill, 2013). The genus Giardia belongs o the phylem i
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| considered to be taxonomically valid (USEPA, 1999; CBC, 2010y




Glardia spp. has ™o stages, cysts and traphozoites, It is transmitted by the cyst form of
about 10-12 mm long and infectious immediately upon excreted in faeces. The infections
dose is lovr and ingestion of 10 cysts has been reported to cause infection. I the cneysted
stage the organism is relatively resistant to chlorination and ozonelysis and can remain
_ viable for several weeks especially in cold surface water. The acquisition of Giardia
otcurs most commonly through ingestion of the cyst in contaminated waler, bit person-

to-person spread is common, particularly in settings of poor faceal-oral hyglene. Eilth

ilies can carry potentially viable (. infestimaliseysls on their Icel which they
have acquired naturally from unhygienic sources to contaminate other vidnerable surfaccs
(Graczyket al., 2013).

2.2 Helminths

The word helminth is a general term meaning _worm®. Helminths are multicellular
eukaryotic invertébrates with tube-like or flattened bodies exhibiting bilateral symmetry.
Many helminths are free-living organisms in aguatic and wrresitial environments, others
oceur as parasitcs in most animals and some plants. Parasitic helminths are almost
universal feature of vertebrate animals with most organisms having worms in them
somewhere. According to Ojhaes qf (2014, the major groups of parasitic helminths
include nematohelminths (nematodes) and platyhelminths  (ldtworms), the latter
subdivided into trematodes (fukes) and cestodes (lapeworms). Helminths are a group of
intestinal parasites causing human infection through contact with parasite eggs or larvae
that thrive in warm and moist soils of the world’s tropical and subtropical countries.

Helminths belonging te the phylum Nematoda that are of particular worldwide

imporlance are the roundworms (¥ 8 Iumi:rf:oides), whipworms (7. trichiura), and two

b hooloworms. (A duodenaleand N, americanus),  which are  morphologically

indistinguishable by mere mi pic abservation (CDC, 2013; Qjhaet al, 2014). As

L it worms, soil-transmitied helminths Tive for years in the human gastrointestinal tract
4 with more than a billich people infected with at Jeast one specics (Bethonyer ol,, 2012),

|




2.2.1  Ascaris lumbricoides
Asearis humbricoides, also knowh as roundworn, is one of (he largest {measuring 30 t0
50 cm it length and 3 to 6 mm in diameter) of the parasites that infest the human bowel
‘and is commion in regions with paor fuscal sanitation, particularly in developing ¢ountzies
in the tropics and subtropics (Ping, 2012 and Rainact af, 2013). Ascarishas a direct life-
ayele where matare male and femals adull worms reside in the lumen of the small
intestine infeeting humans thar atc food contaminated with matured ova (Rainaes o,
2013). Iransmission of these infective ova occurs by an infecled person defecating
outside indiscriminately and or if the fagces of un infected person are used as fertilizet,
the eggs are then deposited on the soil where they can then mature into a form that is

infective.

Ascariasis is caused by ingesting the infective eegs when hands or fingers that have
contaminated dirt on them are put in the mouth or by consuming contaminated vegeiables
o fruits that have not been carefully cooked, washed or peeled (Ruinget of., 2013; CDC,
2013). Larvae hatch in the small intestine, penétrale the intestinal wall, migrate to the

lungs to became fourfh-stage larvag, and then migrate up the trachea back into the

oesophagus and ultimately the small intestine. In about 60 days from the point of

infection, females will start to produce up to. 200,000 fereilized egps a day (Kathleen and

Arthur, 2012).

222 Trichurls trichiura
Tyichuris trickiurdis @ soil-tr itted roundworm o nly called the human

whipworm due 10 its characteristie thin, Jong, whip-like appearance. Of the roundworms
{hat infect humans, the whipworm is the third most conmen seil fransmitted helminths,
with & cosmopolitan distribution, more commion In tropical elimates (Anon, 2007, CDC,
2010). It has been estimated to infect 604 — 795 million people worldwide resulting in an
expecied 6.4 million disability adjusted lifo-years lost globally (Hansen ef ol 2013).

8




‘Trichoriasis is transmitted when the infeotive cggs of the whipwotm are uninfentionaly
angested, usnally through consuming soil that has been contaminated with human faeces
wia dirt covered foads or hands. The spread of the barreled shaped egps, measuring S0um
0 54)m, of human whipworm wsually accurs in areas where outside defeeation 12kes
place or human facces is used as fertilizer (CDC, 2010), Afier the epgs are inpested, they
move to the small intestine where they hateh and grow into juveniles. Hoolkworms are
blood sucking roundworms living in the small intestine and the sscond most common
human wonms (parasitesinhumansorg). They are prevalent throughout the tropics and
subtropics, wherever there is fuecul contamination of the environment (WHO, 2019).
Taxonomically, hookworms are nematodes belonging (o the femily Ancylostomatidae, &
part of the super family Strongy loidea, There are thousands of hookworm species but the
twe major penera that affect humans are V. americamus (causing necatoriasis) and A,
ducdenade (eausing ancylostoniz { WHQ, 2019, Simon ef al., 2014} which are
characterized by the presence of either teeth or cutting plates that line the adult parasites
buccal capsule (Hotez, 2015) whose geographical distributions overlap (WHO, 2019).
“The life eycle of N. americamus commences with eggs being shed in the facces of

infected people deposited indiscriminately in open places orused as fertilizers in the soil.

. Eggs cmbryonate in soil under f and the first-stage larvae hateh
ai\urwa.l‘ds. feeding on environmental microbes and molt twice to become infective third-

| stage larvae (iL.3).

2.3 Intensity of Parasite’s Cysts and Ova in Human
E i

Intensity of parasitic infection is nsually measured by the number of eges per gram {epg)
' of facces, generally by the Kato-Katz faccal thick-smear technique (Bethony, 2014). Tn

L study conducted in Ching, among people of Hainan Provinee, revealed that the peak

L frican intensity for Ascaris infection was 663 epg (95% C1=109-1220) and for Trichuris
| infection was 242 epg (95% CI=242-363) which oceurred during the first decade of life
| for the age range of 1-9 years (Bethony et af, 2012). Earlicr workers also presented.

£




similar findings (Anderson, 1985; Labiano er of, 2019). The mean egg count per gram of
‘stovl for Necatar infection in the sample was 971 ¢pg (95% CI=639-1304). The range of
£gg count was 24-66,432 epg while peak cpg counts occurred among persons in the
oldest age intervals. Female subjects (1332 epg, 95% CI=724-1939 epg) had
significantly higher egg counts than did male subjects (615 epg. 95% CI=340-890 epg)
(Bethony et al., 2012).

In Ecuador, in the city of Portovicjo, 4 study that examined swol samples of 151 school

i children revealed that seven (7.8%) of the children had high intensity of 4, fambricoides
out of mean egg value of 13217 (+ 1540). The respective high intensitics of T avichinra
occurred in five (3.3%) of the children with mean cgp value of 7168 (£ 1074}
Hookworm was reported to be of low intensity with mean egg value of 4800 (= 960)
(Andrade er al, 2011).

In Céte d‘Ivoire, infeclion intensities expressed as group arithmetic mean faecal epp
counts among school children in rural AzapuiéMBroméfAzaguiéMakouguié for
hookwotm, ¥, trichiura and A. Jumbricoides were mainly light (Coulibalyer af, 2012).
Most of the children were heavily infected with intestinal protozoa. In peri-urban Abhé-
- Régnini, 97.0% of the infected school children showed light helminth infection
intensities. Tn urban AzaguiéGare, all helminth infections were of light intensities,
Inuestinal protozoan infections were light (58.4%) or moderate (36.5%) and only 13
| children showed heavy infection (Coulibaly er al, 2012). In Ethiopia. stool samples

| obtained from children attending 14 primary schools in Jimma have shown infection

intensity of soil transmitted helminths to be of mean arithmetic means of 2,41 lepg (O

L 176,000), 295 epe (0-19,350) and 35 epg (0-950) for 4 hmbricoides, T trichiwaand
hookworm respeetively. In Nigeria, a study cartied out among residents of Era-Aworl
village located in & Lagos suburb showed highest mean parasite egg count (epg) for

*peple aged 11 = 20 years as 284112 fallowed by those aged with | — 10 years with

10




118
s smad g — 1 i peBu asoy) Sq pomoloy 717 b8z 58 sEe 07 — 11 pain aqdoad
0§ (Fda) unoo 33 apsemd weow jsayRiy PRMOYS qIngns sOFwT B uf pajeoo[ mmﬂ?
MOMYTIT J0 SIIPISAI SUoum 10 papuma Spms v BHABIN U] ‘Appanoadsar womyooy
PHERTaL ] Ssapioataqun 104 (056-0) §do g puw (oset61-0) Ao g6z “(000°9LT
—0) Sda114°Z 4o sumaw ansunpLe wRau: 1o 20 01 SUIUIKI[R] PaIUSUER} [TO§ JO S1Sudjul
| HOBRYUL wnons saRY RUwIE 1 sjooyss drewnd 4 Surpuone uBpYY WOy paumgo
unﬁ&mm 10038 “BIOME W) (2107 “fp /2 Aequon) UOHARAIUL KARSY PIMOUS TBIPIIYD
L A0 pUe {4c0¢) opmepow so (44-gs) WA o SUDNOOT UBOZO0I [EUNISA]

sapsuam By jo arem SuenoajUl Uy (e Caundadery Usqin U] Sansusiul

| HOIUL WUNoy R pSMoys wRIpIma (00YaS PADAJUl Al 3O g6 IR

“RAAY UBqM-Tod U] ‘20203000 [RUTSIIL Tilw PALRUT ALABSIY 3134 TAINIYS Y1 0 1505
groz “mw wipgmon) way AJUIRUT 3138 SAPIODLIGHIY 'Y DB BAMIOLY '] “LiomyooT,

J0T. O RIAL: V/PUIoIg , Jypm St B m ouappya  ooyas Juoure Sjunos

ARa [epouy UBOW oTeEY dnosd 5B pessaudo sauisuslup UORIAJUL AH0ATP 197 U]

A110g "1 42 opeIpTy )
{096 7) 008K Jo om[ea 385 umour mm AUSURIUL MO JO 3G 0] pagIodar sem ULOMYOOH
(FLOL 7) BO1L J0 onpea B uBSW v uRIY AM §u (346°6) 345 Ul paunoog

DARPRIAL f JO SASTAIUL YR 2apnadsar AT (OpST ) L1ZE] 40 ona 70 B3 Jo o

SPRHGTGUA 30 SESUN (RR PRy UAIPIR 241 1O (B4 L) Woass yap pafesnss uamym
190Y98 £<] Jo sapdmes 10018 pautumexa ey £pnis B “olataoung ro Lo a1 u Yopenog By

(210¢ “m 19 Avoag)
(399 065 =10 %456 B2 £19) s10fans apwr prp weg sy 583 sandiy Ao
pey (B3 GEGI-PTL=ID %G6 T2 ZECI) Swelins sppway SEARI S8 jseppo
ot U suoszad Fuowrs pazmooo swnoo Tead eqym Bda gpid 99 b7 Sem 1mioe 290

Jo oBmar 2T, (HO£T-6£9-TD Y56) 8o 1 L6 Sam ordumes oy 1y UONO3JUL 01pIIAT A0) (OIS

0 werd aad ymod 353 WRATHH Y (6T0Z " 12 oUnIgeT ‘ggg) “BOSI2pUY) SAUPHL fefrs




seare asayy up Suipmaaid GOHEITS JO [348] S OF A[qEING IS

2m% SUEREOD ApmS S [ ur sapwEied [EUNSMUL A jO santsuaur pus 2ouaeAdd

A O pepionsl SadUBIAlID AL Bda 009-000S FO ANSUDIUL 2IBIAPOW  DARIODAT

sTesA G[-g[ PaTe 2som) ySnogire ‘sroores’ dremnid-ycod pue Smmnd qioq o1 G
Teoyos Buoure (da ONO'E - 00T) WEI SesepieaLgun | Jo. Asuaim pajiodar (510z)
ToNuRIO puy nlEomy PUSIIN UF VP[P 28 [00Ys (e SUows (SH1s) spuTmjay
PARIWISTIAT], (105 FO Alisumat pus souapeaaid 4Ty papodar ose sawy (7107} B[Ny puE.
eqatapY (5070 = d) 1oMOT Anuay s sew yors “dnosd SIEAA 9 ~ Te Aug aay (darxa
sdnoyd a8e Sy [0 FUOUE sTMod 383 UL 23U Weoy RIS O Sem Sy SAfRIl 40
(Bda porgee) dnoid o s1eaK ()9 — [§ Ay 01 wwop (3da gggog) smak 0F ~ |g 30 dnois
a6 oz anpes 3de uusur ayy i doip € sea YT, (3 0z BMAG por odeprgr) 3da ['ga8T




CHAPTER THREE
Matcrials and Methods
311 Study Arca
The study was conducted among commereial banks in Tjebu-Igha in Ogun State, lighu
North, Nigeria. Ogun State lics between latimdes 27 2046°N and longitudes 77.4927°E-
A total of 30 samples of bank ATM consisting of 3 pieces of each parts of the machine

~was collected from different ATM machines.
3.2 Collection of Samples

. Using a sterile otton wool as swab muterials 30 ATMS fueility were swabbed 10 obtain®
samples. The cotfon waool was inserted into a polytheme bag and ténsporied 1o the
laboratory for parasitological analysis.

3.3 Sample Collection

Sterile cotton woel was used 10 wipe clean the surface of the keyboard of key panel,

selection buttons and cagh dispensing interface. The cotton wools were separated into;

sterile polyfhens bags and transported o the microbiology laboratory for parasilopical

examination and analysis. Each cotton wools was placed into a sample bottle and no;
saline was added to it and was left to stand for 30minutes, afler which the cotton wor
was removed using a pair of sterile forces and wransferred to sterile polythene bags d
: énntal1l of each botile was centrifuged in a 15ml centrifuge at 1500 revolutions |
" minutes for two minutes. The resultant sediment was stirred with a clean applicable
ind a drop of lugols iodine (5%) and examined microscopically at x40 and x100 for

presence of parasite eggs and oysts under a binocular microseope.

& 34 Laboratory Examination

12




 containing 10ml 0f 0.85% norml saline. Euch ask was covered and shaken vigorously
o ensure maximum soaking of the cotion swab. After which it was Teft 10 stand for 30

minites, then it was shaken again after somstime, the cotion wool was removed from the
coical flask. The content of the lask was poured info centrifups bottles and centrifuged
at 1500 reyolution per mirute for 2 minutss,

The supernatant was discarded and the residuc was transferred unto a cleat

mieroscope slide and viewed under the microscope using x10 and x40 objective lenses.




CHAPTER FOUR

41 RESULT

SPECIES OF PARASITIC ORGANISM WITH CYSTS, 0OCYSTS, AND OVa
ON ATM FACILITIES.
The cysts or 0ocysts and ora of sixieen parasite organisms made up of eight ‘helminths
were recovered from the surfaces of various Atm facilities in this sudy (table 4.1}, these
in arder of magnitude, included thase of: Out of 30 facilities screencd, the eystsfoocysts
of five parasitic protozoans lucie isolated including Tntamoeha  histalytical(50%6).
entamosba coli (10%), erypto. sporidium(10.6%)culardiaintestinalis (10%). (Tsepcra
species (10%) 0.0va of eight species of przasites helminths. engountered on the screen
facilities inchuded those of 6.60 ascaris lumbricontes:- 2/30 6%, 3.33 “Frichuristrichunra
i l.pr’SO = 6,66, 3.33 Hookwarm :- 1130 = 6. 66, 0 Taenia Specics - 0/30, 6,66 Entarobits

vermiculats - 25/30, 6,66 capillana species:- 2/30.




~ Table 1: PREVALANCE OF PARASITE OBSHRVED ON ATM.

PARASITE

Crystosposiidon | 9(25.00)

174 22]

| Ertamoeba col [3(833)

is intestinal 0(0.00)

Coccidiasi | 0(0.00)

Balantidium celi | 0(0.00)
Cydospora species

[vuspu #pef. 4]

[Ascaris bm Ipmbricoides
[ Trichuris pickiara | 3(8.33)
T ey —*1
| Hookworm
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denariticunt
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D
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Types and diversity of bank facilities on which cysts, socysts, and Ova of parasites were

tecovered. The distribution of the oceurence of the cysts, vocysts and and ova of each of

thie 16 parasites on each of the three bank facilities in Ogun State, Nigeria is presented in
!a!bic 4.1. the cysts, coeysts and ova of E, histolytica, E. Colt, cryphosporidium 5. and

A. Lumbricoide were encountered and recavered from all the three ATM facilitics.




CHATTER FIVE

5.1 DISCUSSION
This study has revealed the oceurrence of the cysts, oocysts and ova. of several par:
| protozoans and helminths on bank facilities in parts of Ogur State, Nigeria, The study

asitic

appears to be pioneering to have focused on extensive parasitological audit of bank
Automated Teller Maghine enviromments. The only other similar study of his pafure:
cited was not as exteosive and only Tooused on mictobial (bacteris and fongi) -

:

gontamination of currency couniiag machings and counting room environment in banks

{Enemuor ef af:, 2012).

However, several studies from various couniries have consistenly isolated parasites'

¢ysts and ova from ewrency nolcs, which are the majer ¢xchanps nraterialy emanating

from banks, although some of the notes were those in circulation and were not ohtained

directly from bank environments (Awodi ef al., 2000; ‘Basavarajappa and Suzvesh, 20055

Tkejindu, 2005; Ogbu and Uneke, 2007, Mature? ak, 20105 Orji ef al, 2012). These bank

notes would however cireulated in, out, through and among banks in one way or the

tages were isolated from banies

ourteen of the sixteen parasites whose Tesistant sf

other, F
{his study, including £ histolytica, E. coll Cryptosporidium sp., B. coli, Isasperd

Cyclosperasp. G. infestinglis, A. lumbricoides, To p.s T

and E. vermicudaris, ave infective to humans and cause

i rickiure, Capillariasp.
stions such as in intest
idiosis, giardiasis, ascariasis, visceral and ocular larval. i
the listed parasites, could be contracted [rmﬁ 4

pathogenic cond inal 4nd extra intestinal sites. Such disoas

amoebiasis, cryptospar

Capillaciasis, and several mote cansed by
amongst the leading enteric parasitic diseases (WHO,

\ pank enyironments. These are
dy and infecting about 50 million more (Robert

1897), killing about 100, 000 people yeat
and Janovy, 2009), Abeut 5% of people infected with these parasiles are healthy carrites

"(Noble et al., 1989), with consequences of more transmission by fuceal - oral Toule or

138
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