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ABSTRACT

This study is an attempt to examine Automated Teller Machine and

transmission of parasite. The rea?on for embarking on this research ís

therefore, to know Automated lcllcr Machine and transmission of

parasite in ljebu-Igbo, the objectives of the study is to determine the

occurrence of parasile, cyst and ova on ban.k automated teller machine

facilities in Ogun State. Cnnseq uences upon study the following

recommendation is to improved s:uürnry measures should be put in place

in hanks to reduce and or eliminate the occutTence of resistant stages of

parasitic organisms on their facilities and also persons entering and

leaving the bunk should m1sh thi;;ir hands. This resean.:h study focused on

At1tom<1ted Teller IV1achinc and transmission of parasite.
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CHAPTER ONE

Parasites are organisrns that live 11pon or within anoth.:r Jiving organism known as the

host, at whose ex.pent-s;' they obtain some advrmtage.<: suc:h as food, \',tater, heat, habitat and

dispersal as well as shel1cr, !l!ld in the pmi:ess increase their fitness by exploitíng the host
for resources neces¡;ary for their sun-·ival (Blood and Virginia. 2018). Parasites reduce

·hosts fitness in many ways, ranging from general or spe,eiallzed pathology RUCh as

parasitic castration and irnpoírm¡:nt of scl'.:nndary sex d1aracteristi??s, to tile modification
ofhost heh,wiour (Blood and Virgini.;, 2011)

Acc:or<ling to Kathleen .ind Artlrnr (2012], intestinal par.;sitcs occur würl<lw-ide among all
hWlliln ages and ;;Dc:foeconomic: grollps. In the 1993 \Vm·{J Developm(1;! Report,
ÍlltCt.linal hehuinthcs. rnnk first a? lhe main cause uf disease burden in childre11 agOO 5

-

14 years where they c.(lnstitute forrniJabk henlth prnbfoms resulling in malnutrition,
anai:mía and disturbed appetite. The-se UHi.y uldmate-ly r.:?ul1 in retarded physical and

cognhivc development in childn.:n. l'arnsltes l1avc been idénl.i iled as the cause of

mmbiJíty and mortality throughout the world particula.rly in m1Jcrdcvelope<l countri?
ruid in persons with Comorbidities (A1kycb;; ,mci A.kinla.bi, 2012). Jt is kno\\11 that

individuals often exposed to and infrw.:d v.'lth multiple parasitic 1.1rg:mL?m? and their

harmfül effects often aggravated by c:-oexistence of malnutri1-ion or miem.nutrient

d?fidem:ii:.? (Adeyeba and Akin!.ibi, 2012).

The prevalence ofintc?tinal parasitic i11foctívns is most significant be(ause several of the

<-'lllcric parasites have diroct lifo cycles and do not need auy inte-nncdit1te ho;;l to infect a

new bos1 as they arc spread via faecal
·

contamination of food, drinks and other

substilllee?/smfaces.. These faeçal contaminative infoctiDn? iire often said to be: ctmsed by

facc,11-orally transmil\J:d parasites (l--foeprich, 2009; Awodi el ai., 2()10). Infecúons

i a(quired through direct ingestion ofinfer.:tive ova and/or cyst of p.ara?ites are intimately



linked with the level of personal hygiene of individuais and sanitation in such an

environment which most times can be tran$rnitted by fingen,;lb.ands directly to olru.,T

persons or to food from OOntaminated dothing and p.:Tianal art:a or other potential
surfaces (Hoeprich, 2009),

Within the bank environment-;, openiag of automated bm1k doors using the W,.,or bi.l-rton,

shaking of hands within and outside the lxmk ptemises, tilling of deposit and ,,ithdmwa!

slips for paying and withdrawITT of morn;y, use of cum::ncy counting rna.chim:? ¡md

toucillng other contaminated surfaces in the: bimk.s mak.cc thc h,:mb repo?itories and

import,mt avcm.it:s for the spreJ.d oí the cyc,ts, ooc:y:.;t? .imd ova of Import.ant p.¡tr.i.SÍks

P!lper moitcy, especially in lhe Nigerldn uwironmem and d?cwhere, pres.ems a particular
risk to public health since coITUm1n.icabk Liisc..1;;es can be spread !hrvugh contact with
fom.ire<> (H(lsen et al, 2012: Xu and ;\foore 2015: Basavuvapappa and Suresh, 2015;

Ogbu and Unch:, 2ül7; Lalonde, 2007: Umeh er al., 2017), The high cravings. for bank

notes as mcan:c, of d-.,positing and saving wealth in bimks ntttíl¡,,ital<: different (:à\egories
of people moving into the hankk al 0ne point or anoliK'T and inadve1ien1ly contan1lt1ating
hank facilíties such as surfaces {)f :mtomated telkr rnadünes (ATl\fo), counters,

keyboards of computers, currencies, other hank smfaoes anJ even the hands of the

bankers whi:n u.,ed for cmmting the money or ww:hing contaminated su-i:faces within

Lhcse hanks (Hocprich, 2009: Awodi l!t11!_, 2010).

:·This kave,; the surfaces of bm:ik facilities without an cx1.;mp1ion of l:ieing ccmtmninatod

\.\'ilh the cysts and ova of parasite?. More S{) that these paraslte-s an: juc,t ahnut every\.\ihere

in om environment, making it e?y t.o b?..:ome infecte-d (\\1-IO, 2008). lhus s.urfact:s of

bank facilities could be major potenti::ally biologically contamiMk::d vehicl(:s for the

1 ?prcad of cyst» and ova of pan1sitc?, Therefore, the aim and objective nf this srndy l:s to
I

dctennim: the occurr?nce üf parasite cysts nnd ova ot1 bank automah:(i teller machine



CHAPTER TWO

LlTl!:RATlJRERRVIEW

Spl'>\'il!li of Parasitic Organigm? Produciog Contuminafrl'c CyMs, ÜOCJ'Sts and
Ova in the Environment

A Parasíte is a 1enn applied tu any infectio? agent however, by convention it is

genera]!y re¡,tricted to infection? camcd by flNl..üzoa (whii.::h are microorganisms that

multiply wilhin their verll:lbrarcs host), and helmrnths (which arc ITIBCro parnsites) (Taylor
et al 2017; Suleiman, 201:i). lntesLiual parasites a.re ácquired through contact with and or

ingestion of contaminated cysts, '" a or irmnarure brv.;.I stages produi.:ed by different
species of parasites.. /;lmos.t all ofthe;;L.: intestinal p<àrnsite;; have their infective ?iages
transmitted by faecal-um] route. Faecal-oral LrJnsrnl.%.iQn involve;<¡ the .inge.,tfon of food
ot wuter cont.iminate<l with -cyst? nr oocysi;; av,1ilablt: in the immediate euvironment
These cyst.e; and eggs an; e:,;creted with the faccccs anrl arc: som<c'what resistant to the-

environment a.<: entry points. lo human infcdions.. Hum::in societies .h.1.ve ahmys been

chullenged by infectious: diseases caused by hclminth and prüloZNm p.irasites, (;'Specially
the pathogenic parasite.? producing cy.?ts, oocysts :1nd ova on comm::t surfaces (Awodi et

al., 2010; D_yck, 2001; /\o·ck and Genen:, ?002: Api.::hai et al., 2(115).

Spccie.q of parasites producing cysN in thc tium[l[l c:1wironment;;. include such pathogenic

protozoans as C. rarvwn, E. hl?tolytka, G. lntcstinr1fü .ind 8. coli inhabiting the

gastrointestinal tré1cLs uf hL1mc1n:s {BalJUÍ et al., 2012; Kathlct.;n and :\rtlmr, 2012). These

_·pathogens: causç human disorders ,,vorldwidc (Fontlmei ct al.. 2010; A pichai et al., 2015).
Human intestinal hdminths include S. stercolari.\', E wrmiculari.1, T. mginata and T.

soliumamong oihcrs. The common round .,,,onn known scfontifica!ly as A. lum/Jrícvide.?,
the whipworm or T. tríchiuram1d the hookworm,; Necurvramerirnnu.12nd

Afüyiosromaduodtmalew:e regarded as the foLlr most import,mt sol\ transmitted helminths

(STH?) bc.::au.,c they h:nc the highcst prevalence raks .md they i.:ame tile greate$i btll'den



On hllll1an hea.lth(Hotezetal., 2018), with their major public health significance bt:ing the
·

o?ni,;; morbidities they cause in their hosb (WHO, 2012).

2.1.J Protozua

The UMle .._protozoa literally means Jlrst a:nimals' as !h1;y arc belíev¡;d to be primitiverelatives of animals. There ru-¡; four mt1jor groups of prúlozoan.? trndítionaJly dm,sified
according to their me;,.ns ?1f )l)cornotion; rla.:y include a.inocboid., ?pom;,,oids, flagellates

Protúwan? are euhiryotic organi.?ms (with·¡¡ rnL:1nbl'.l.ne-briund nucleus) which exist as

struttw11.lly ruid functiontl!ly independent inJividwil ,?elb (including tho?c species which
are gregarious OI' form cc_1Jo11ics). ;\fost specié? of proto:11,a an: microsC()pi_c organisms,
only a fow grow tu a si:11; large enough lo be visibl1; to the naked eye. As unicellular
euk.u·yútl:'s, protozoans di.?p!ay all the same ?ssc"ntial life nctiviti(;s ns highr.:r mctazmm
eukc1ryok?, they move- ,ibout to survive, feed m1d hn:ed (v.1-Y\N.i.:t1rnlina.com),retrieved
JJth April, 2014}. Prnto,:oai1s live as predators ílJld parasites 'Nith th¡;ir developed

relatiwly compkx subccllular fratures {membrnncs and org1:Lnelks) that emihlc them t<J

surllÍve the rigon; of tflc:ir envíronmenb. A? parnsites they h.:1ve adjusted to atk1.ck and
live in ccH:s and tissues of ocher oi·gllhisms. They live in?ide hmn;;us in th¡; bloodstream,
in tht tissue and in th? intestina! traci (fiardccp, 200',)).

2.1.2 Cryptosporidt/lm Specie?

"cryptosporidir1m is. a _protozoan para.'lite, 01igi11ally described by Tyaer in 2007, (fa}'ere/
;Ql., 2fl17; USEPA, 2001). Cl)ptnspuridium species ,vem rcgru:dcLI as commensals, until
,'1tcir ílssociation ,.,,,j¡h diarrhoea in young turkeys (CrH!lospvridium meleagriâi(> in the
:1950?, and with large outbreaks of diru-rho-ea in ç.ilvcs (Cr;pto.-iporidium pan•um) in the

I 970,: (Faycrer al., 2017). Tn 1976, It was identified at John Jfopkins School of 1·lcdicine
-. the United Srate of America involving,. 3 Y'--'íll' old girl from rural Tenne?.se.i as füc

..i:?ative 1c1gent of a hwmm dis ea.se c,<lled cr?·pto?por:idio::;is (USEP A, 2011 and A.rora

?



and Arora, 2019), J.fowcver, the path(lg:enic pútrõntial of c. parvumas an intestinal
protozoan affectíng hwnans V.'as 1101 fully apprti.:iated ?mtil 1982. This was when it
started gaining recognition .as a rem.út of the onBet nf JfJV/AIDS ,ind its _prevalence in the
number of some- other severely lmmu111Jcompmmi?"'(i indi_viduals due to canct--r

chemotherapy and mgan tr;rn?plant (Anonymous, 2017 and Oyfüoei al.. 2019).
Cwrent classific::ttiot1 of Cryp/osp(Jridium is h<JSed upon a ,,ariety of parameters including
host preference. crn?s-tnmsmi?sibi/ity, morphologi(.:al diffcrences, si?? of infection and
mokccula.T taxt)nomi¡:; methods {Smith e1 al,, 2017).

r:ryp{(¡,iporidium i:s 1tc1.11smitted bet\h'en irn.Jividuals through oocysts thal are alrc.tdy
efünínated in the infectious fom1 (O'Junoghue, 2015). Tmnsnlis;;iun can m.x:ur via any
mechanism by which makrials contamín.1ted wilh vi.able ooc?;sLs can be ingested by 1my
susccp;ih/? host (Smith, 2004; Oyiboi,,/ 2!1U9), lhe er1vironmcntal mutes of
tnmsmis,:ion indud?, c1U v<ehicles that c1Jntair1 :,;uftídi::ut infttlious <1ocyst? {Smith et al_,

2007). However, oncysts are most comrnouly mmsmiuL,J by faecal-oral route of host-to-
hosl C(mlact and indin:ct contaminatio,1 af food or 1.-V.t.lcr ª" aero:.ol trru\i5mission of
oocysts has al:;.o bi.:r.:n reported (Hojlyngd al,2017,

2-1.3 Eniamoebu J,i?'folyiico

Amoeba i.? a singk-cdled protozoan bdongíng Lo the class Rhizopodíl, possegs\ug organ.?
of locomotion k1w-w11 as psetidopodia. Sevr.:rnl proto¡,,om1 ?pede" of the gem.1:-s Entamoeba
exisl, they may be parasitic (for exnmpk E. hi.1tolytica), commcnsal or fre0 living. Eight
.unoeba (E nana. E. coli, E. histo(l'lica, E: dispm·, H. hrrrtmm-mi, r:. 1!WJhkvvskii. F.

and J bfitschliij re&idc in tbe human intestinal lum(,.,'1.1 a.? ,?vider1L commensals,
lkriving ? niche and sustenance (Dü1monrl and Clark 2013; T,myuhel and Petri. 2013;

;

l\·1ehmct and Petri, 2013).Thc recent reclassifirntion of l', hiMo/ytica into Jiffert.'Ilt
species. as pathogenic E histolyticct ami the non-p¡¡fhogenic F.. disparan.d E mashkrJvskii

'.
has further added to the complexity of lhe epidemiology (Samie and lb'ed. 2012).



Although the reclassification is of great vnlue bee.au:-¡; all invasive dis.ense before now
was known to be caused by E. hütulyrh:a, but then it rc1.1uires various techniques such as

ELISA and PCR (Pillaiet uf., 19'19; Verwcijer al., 2010), as this species carmot be

. differentiated by mere micruscop-y which is the must commonly u:;.cd diagno1>1ic method
particularly in tropical countries where resources an.: limited (Sarni,:; mid Ra'ed, 2012).
Eniamoehahistolytb.: is a tíssue-lysing luminal protozollil para.sil.(; of the fuwily
Entam,iebae. It is the m1ist pr?·\·akr1l of Ihl: intoe-stín.:1! prolüZO<L palhogens found
tbroughüul the world (f,,foLaughlin and Aley, 21)] 5). F.nramoebahistoiytim was

rccognízcd since 1875 by Ll)s-:h in the dysénkiic fo.ecc? of a paticnL in St. Petcrfl.burg,
Russia (Jayaram, 2012; Obadiah, 2012). rhe nillt10:., t:, histofrlica (first n,qcJ by Schandinn
ili I ')OJ and amc:nded by \Valkcr in 191 l) ha3 been retai!lt::d for the prolowilll para?it.e
that causes irn..-a?ive intestinal an<l 1,;xtra iutc:;linal runcobiasis (Alu. 2008). The life cyck
of E. hi.1/olytica is simpli:, it incliJdes m·o ?lages, tile infoctiou;-; (cyst) ?ttge rui.d the

pathoge11ic (Lrophozoite) st<\ge. lnfcction is thrúugh the ingestlün of the illiectivc

micrnscuric cysts, 1,.vherc: infected food hm:dlers wi1h poor s1Nirntion haiJits ean easily
pacss cy?Ls on to others and ii.)mites. Contaminated drinking wakr and mel:hanlcal vect-ors

such as cockroZ!ches and ílks .:iri.: also po!ential ?ourcts Lll' infection.

2.1.4 (iiardit1 intestinalis

Giti,-diü is .u .flagellate, bi-nucleated prntoman parasltc discovered by Vc1n Leeuwenhoek
in 1681 (Ali and Hilt 2013). The genm Giardia belong? to the phylum

Sarcomastigophora, class Zoomastigophnni,id.t, order Giardiida .:md family (fü1rdiidae. It
contain? at ll'ast six spedes that infect animals and/or humans. ln mos, mammals.

giardiic1.Sis is caus-:d by G. duodenú/i.r, which is also ?,1lled G. infes/ina/is. Two old.ct

names for the organism, Giardia lamb/ü1anJ Lamôliaintesfinalis S.1"1.' no longer
l:!Onsidered ta be taxonomically valid (USEl'A, 1999; CDC, 2010).



Although the reclassification is of great v11lm• hl·c1,1H1• ,d! i,y1a,-ivi! ?? before now

was k11ov.n to be caused by E. hi.rlolytlw. h111 lht,ri ii r,·rpJirt'{ •121,ifn.i'.!I te.chrtíque, ,gtJéh afl

ELISA and PCR (Pillaiet al., 1999; V('rwcij,·t ol, ;'./JiliJ . .o¡,; thf'.. '..pecil'!!( étlMót be

differentiated by mere microscopy which i'.; the ,rn,st u,mm1,rily u,;ed dí?k mefflód

pârticularly in tropical countries where t·?,sottrcc? <Jf¡_, limiter.I (Sflm)e and Ra'ed, 1ñ12).

Entamoebahfstolytica is a tissuc-lysing lu111im1I prr,tozr,ar, f,ar,t.-.ite r,f the fâm-ily

Enramoebae. lt is the most preval?tlt uf Lhe intcc,!irwl prr,r,-,:,•f,fl. páthogett.o; foun:d

throughout the world (M¡;Laughlin atad A.ley, 2íJlS; Lnlamr,ehahi,k;lytú:a W<'.M'.

recognized since 1875 by Lo?ch ín the dysenteric fae.::e;; of¡,_ p«Jient. in SL P'?
Rus.sía {J:;_yaram, 2012: Obci(tiah, 2012). n1e name f._ hislolylíta r':"ír?t ;;sed.try Xbanditm

in 11)03 and atnc:ridc:<l by \>/a]kcr ín 1 er, 1) has been retalned for :he prnwzoan ?
th,.1.t causes invasive intestinal and extra intestinal an1eobias!s (AUL 2-:}ú8¡_ Tht-: lik-cyde-

,1f £;, histolytic-a ii' ,;.imple, i? induJ.;:s \\/\'O si.ages, thc inf.::c:1irnb ,:.::?,;,ii smge imd tire

patllogenlc (trophozoite) srnge, Infection is through \hl; ing,:"t'.,,'"'. ,_.¡ r.hc in&i.."ti?

rni('.roscopic cysts., where info.:tcd food '.iandlers v,ith poor s:mi;at::,:r: b.-li:iits -.lm. ??
pass ,:;y,b on t() others and fomites, Con!ílminatcd drinking wctk•r J.nd rr:??? ?

suc-h a.? c:ockn,ache,- nnd flies an.: a.l;-;o potential somce,;. of l\1fr.'l'li,1n

2.L4 Giardia inteslimdú

Giard/a is a ílngellmc, bi-nucleated prnlo1.oa11 ¡mrn-;ik di,,'1\h'\\',,\ l': \ .m t ?'G\\\,:nb..,d:.

in 16?1 (Ali and 1Iill, 2013). lhe gL·nu? (liarâi.i t,d1•n?:,,; (1.1 ch,· 1:?hn
Sarc:omastigophorn, dass Zoomcisligopllnm:-idu. onl1.:r liinrdii1h1 ;\fül t\t111\\: ,>iàr?t?? I\

contains at least :;.ix species thal infoct llllimul? ui1d/1ir hu11,H1t:- ln \lh'-.-<l 11™?
giardlasi,; is caused by G. r,hmdr.malis, whid1 l? nl?,i 1'111161 I•' ;,:.,·,s 1\wt.?
names for the organism. Gümlla /11111/J/im111,I l,1111l•ll.11m,'.,U•:;;;.,

?ll'1' tk' ?W4!:"I'

1 ccmsidi:re.d to betaxonomícally valid (l.lSl::111\. l1l1J(): l'lll '

. .'tll (II



Giordia ?]Jp. has t\\'0 stuge?. cym and tropho11Jiles, It is transmitted by the cyst form of

about 10-12 mm long and inJectiou.-, imme<liat.dy 1ipDo excreted in focces. The infectious

dose is low and lngr:stion of 1 O cysts ht1s been reported to muse in±?ctfon. In the encysted

stage the organh.m is rdatively resistant lo chlorimtion and ozonoly?is and can reml'lin

.

viable for several \',i1;eks egpecinlly ín culd surl'ace water. The acqui:sitiútl of Giardia

occurs most commonly through ingc;:tion of the cyst in contamin;1ted water, but person?

to-person :'.pre.ad is common, particuh:irly in set1ings of poor faeectl oral hygiene .. Filth

flies can carry potentially \·i.c1ble G. [ll/e,11inuliscysL? on their exo,;keleto11, ,,.,ilich ihcy

have acquired natllrally frnrr¡ unhygienic sciurces to contaminate mher vulnerable surface$

(Graczyk.el a!,, 2013)

Hí>lminths

Th': word helminth is ;¡ genernl term meaning _worm' Helminths are multicellular

tukaryotic invertebrates v.ilh tube-like l•r füttkrn:d h{Xlit::-, ..:xhibiting bilaternl syrwnetry.

M:my hdminths. are free-living llrg.mi?111s in m¡uatic and lCTTt::;tr¡iiJ e1.wironments, others

Occur <1s parnsit!!s in most fillim<'lls iu1ll sDm? pla11ts. Pani.s;itit: hd111intbs are almost

universal feamre of vertebrate animals with müsl organism:; having v.urms in them

snmcwhen:. According to Ojlmet al. (2014), Lhe m?iúr £:r(1up:;. of pílrasitic helminths

include nematohelminths (nematüdtls) .i.nJ pl::ityhdminths (fü1tworms), the latter

subdivided into trematodes (ílukes) and ce>-tUlks (l.ipi.:worms). Helminths are a gtoup of

intestinal pawsites cmis.ing hum,.m inf("Ction through contact with ra.ra?itc eggs or larvae

tliat thrive in warm and nwist sails uf
(h1;:_

world'.? tn:ipic:,d anJ :;ubtropical countries.

Helminths belonging to t\1e phylum Nematoda that are of parti¡;uJar worldwide

import.1nce are the roundworms. (A. li,mhrir:oides), whip'i-vorms (T trichiuru), and two

duodenaleand l',/ omcrki:m118), which tin:- morphologically

indistingui;.;hable by mere micro:,eopk 0bservation (CDC, 2013: Ojhaet al., 2014). As

adult w,1rms, soil-trammitted helminths !in? for years in the human gastrointestinal tract

with more than a billion people infected with at least one s.pecics (B.::th0t1ye-1 al., 2012),



Ascaris Iumbricoides, also known as rnuriüworm, is one of U1t largi;;st (measuring 30 to

50 cm in length 8lld 3 to 6 mm in diami.;\çr) l)f lhe parnsites tliat infest the human bowel

·Stld i:s C(nnmun in regions with po1)r fa;;cal sanitalio11, particularly ín devdoping countries

in the tropics and subtmpii.;s (Ping, 2012 und Kaimtc! Cl.!, 2013). Ascarfahas a direcL life-

cycle ,vhere mmure male l!ml f¡_,-n1ak ç_JL1ll worms resid1: in the lumeu oí the small

intesfü1c infecting human? that ate food contaminated wilh mntm\.11 ova (Rainatt al,

2ll13).lr<-msmission uf these infec:.1ive ov,1 0(.'.Cl!TS by an in:teckd pen;on defocaling

outside indisi.;riminatdy and or if the faeces of an infected per?un are usei.I as fertilizer,

the eggs are tht::n d..:::pü:-ited on the soil wh<..-rc they can tlwn matme into a form that is

Ass:ariasis is ,;;au.?cd by in¡.;i.;sting the inlt'Ctivo.: eggs when hands or fingi.;Th that have

conlaminated Jirt on them are put in the mouth or by crm'.>uming cont<tminated vegetable:,;

or fruits that hav¡; not bc?n carefülly c1,0J.:ed, Wlbh1:<l or peeled (fülina<?I al., 2013; CDC,

201J)_ Larvae lmtch in the small intcRtine, pentotrat.e the intestinal wall, -migrate to tlle

lungs Lo become fourfü-sbgc larvae, and then migrate up the trachea b&:k into the

oesc.1plmgu? nn<l ultiJ11ately the small i111i:stine, ln about 60 dny¡:, from thti point of

infection, females ·will ?tart to produce up to. 200,000 1{.:rliliztd eggs a dtiy (Kathleen and

i\rthm,2012)

2.2.2 Trichuris tricl1iura

Trfchuri.? frichiuraís a ?oil-transmitted roundworm 1;0tnrn1)nly called the human

whipworm due lo it? characte1ütic thin, long, whip-like appern:ance. Of the roundworms

that infect humans, the v.taipwonn is the third most common soil tmnsmitted helminths,

\Vilb a cosmopolítan distribution, more comrnon in tropical climates (Am.m, 2007, CDC;

201 O). It bas. been estimated to infect 604 - 795 million penple worldwide resulting in an

exp;:,;;tcd 6.4 million disabilily adjusted life-years lo?t globally (Hnnsen et al.. 2013).



Trichuriasis is transmitted when the infective eggs e.if the wbipworm are unintentionally

ingested, usually through consuming soil thát has bt:en conl<>miuated vliith hwnan faeces

via dirt covered foods or hwtds. The spread of the baneled sh;;pc<l eggs. measuring 50µm

to 54µ.rn, of human whipworm usually ,,i,;cur.;; in ;tri;as whi;rc <mlside defecation 1akes

place or humnn faL"ces is used as fertilizer (CDC, 2010). /\lkr the eggs are ingesteid, they

move to the small intestine whçre they hatch and grnw imo juveniles. Hoúk\.vonus are

b1ood RLicking roundworms living in the small intestine and the stccond most common

lmm:m wo1111s (_p.1rnsitesfohuman?.c1rg). They are prenlent throughout the tropics ami

:,:1:btropics, wherever thew is fiKciil wntaminatiou of the enviwnmcnL (\VHO, 2019).

Taxonomically, hookworm? .:in:; nL:m;:i.Ludc,; bdon¡Úog to lhe: iàmily Ancylostomatidae, a

pari ofthe .super fan1ily Stmngy loídea. There are rhcn1.<;at1d;; ofhook\vorm species but the

twci major genera that affect hmnans nre A'. americanus (causin.r,: 11çcawriasis) and A

dw1Je11ale (causing ancylostomlnsls) ( \VH(), :HJ\9, Simon cl üL 2014) which are

charn.cteri7..ed by the pre?cm:c oí either tctth or cntting plates thc11 line the adult parnsites

bucclil cap:mle (Ilotez, 2015) who.se g<:0gra11h..irnl distributions overlap (\Vllü, 2019).

TI1e life cycle of N. aml'ricanw; commences wilh eggs being ?he<l in the fueces of

in.I..:cti:d peopk deposited imli:-crimiuately in open place.? or \m:d as fertilizers in the S.úil.

Eggs crnbryonati: in soil under fawournble con<litioru; and lhe fir:::t-sm.ge larvae hatch

afk;rwa!'ds, feeding on envirnmm::mal microbes and molt twice to become infective third-

lnteniiily of Parnsite's Cysts and Ova in Human

InWmity of parnsitlc infection is usually measured by the numb(,T of eggs per grmn (epg)
·

of faeces, generally by th!! Kato-Katz fil.ecal thick-smear technique (Bethony, 2016)_ Tn

srud}' conducted in China, among people of H1iimm Pro,·incc, rcvD.1kd lhal the peak
'

mean int.en,qity for Ascaris infection wa.c. 665 epg (95".I? Cl=l09-1220) and for 'l'richuris
·

inGxtion was 242 epg (95% CI=242-36].) which occurred during ltli.: first decade of life

for the c}ge range of 1-9 years (Bethany et ai .. 2012}. Earlier workers .aJ:,o presente<l



similar findings (Anderson, 1985; Labiano et al,, 2019). The mean egg count per gram of

stool for Necawrinfection in the t-.ample wa? 971 cpg (95% CI?639--1J04). 'Die range of

egg count was 24-66,432 cpg while peak egg counts (}[,;curred among persons in the

olde11,t age intervals. female subjccb (1332 t'pg, 95% CI?724-1939 ¡_.pg) had

significantly higher egg counts than did m.1k subj1:r.:L? (615 epg, 95% Cfc-340 -890 epg)

(Bethany r,l ul., 2012).

? Ecuador, in the city of Portuvicjo, a ?Ludy that cxarnim_•d .?tool samples of 151 school

children reveclled that sew,11 (7.R%) of Llw d1iidn..·fl ílad íligh intensity of A, fomhricoides

Ow of mç;m egg val ne of 13217 l± 1540). The 1·esperlive high ink11silics. of T. rrichiura

occurred in five (3.3%) of the children with mean egg value of 7168 (± 1074).

Hoohvom1 ,.vns reportc(i t[_1 br.: of lo"'' intensity with men.n egg v<llue of 4800 ("" 960)

In Côn.: d'lvoire, infection intensities i;xprc:s?J as group arithmetic mean faecal egg

counts among school children in rnral AzaguiéM'Bromé/Az.:1.guiéJ1¡fakougul6 for

houkwOl'm, 'J'. trichiuru and A. lumb,-fr:oide,\' were mainly light (Coulibalyer al,, 2012).

Most of the children we.-.: henvily inftttc:d with intestinal protozoa, ln peri-urban Abbé-

. Bég1üni, ')7,0% of th,: infected ?chool chlldren showed light helminth ir1fcciion

inti.,-n:';itles. Jn urban AzaguiéGare, ílll hclminth infoctior1s w?rc of light intensities.

Jntesrinal proto.::oan infections were light (58.4%} or mod?rntc (36.5%) and only 13

children showed heavy infection (Coulibaly et al., 2012). In Ethiopia, ?tool samples

obtained from children attending 14 prlmary schoob in Jimma lmve sho,..,'Il in±"ection

intemity of s.oil transmitted bclminth:s lo he of mean arithmetic means of 2,4 l lepg (0-

176,ílüll), 295 epg (D-19,350) and 35 epg (ú-950} for ,1, /1.1mbriwides, I. lrichiuraand

.,··hookworm resp!.!ciivd_y. ln Nigeria., a :s.tmly carried out among re,:ldents of Era-Aworl

:vilJag.;;, located in a Lagos suburb shuwOO-highest mean parasite egg -counl (epg) for

?people ag¡;d 1 I
- 20 years as 284l.l2 followed by tho?e ag;;:tl with !

- IO years with

rn



similar findings (Anderson, 1985; .Labiano et al_, 2019). The meru1 egg count per gram of
stool for Necarw infection in the sample was 971 epg (95% Cl=639-1304). The rílDge of
egg count was 24?6,432 epg 'Mlile peak l'.:gg counts occurred among persons in the
oldest age_ interval&. Fema1e subject:; (1332 epg, 95% CI=724-1939 cpg) had

signÍfiCáritiy higher egg col.ID.ts than did male subjech (615 epg, 95% Cl0-'J4o-890 cpg)

(BethOny et al., 2012).

In Ecuador; in the city of Portovicjo, a study that exmuÍJiü.l stool sample;; of 151 school
childn.,,1 revealed th:;t sevc-n (7.8%) of tfll.' childn,;n had l1igh intensity of A. lumbricoides
om ofmeru-i egg val1Je of 13217 (+ L54D). The respcctive high inlcnsi1ies of T trichiura
occurred in five (3.3%) uf the childreii with mellJ1 1;gg value of 71ú8 (± 1074),
Hookworm was reported tú b1; of low intensity v.'lth mci;.n egg v.ulue of 4800 (± 960)

ln Ctít.: d'lvoirl':, infection Jrfü.'1lsitie? c-xpresse<l as i,,rrnup arithrndic mL:¡¡n faecal egg
counts among :;chool childrL:n in mr:;1_ Azaguiél'v!'Bromé/AzaguiéMukouguié for

hookwonn, 1: trichiura and A, lumbrlcriidr:s ·were mainly light (Conlihalyet al., 2012).
:tvfo;;L oi? Lhc i.:hifdren were heavil)· infected wiLh intestinal protozoa, ln pl'ri-urban Abbé,.

Bégnini, 97.0% of the inÍ('(.:ti.:d school children slwwed light hdminth infection
inten?ities. In urban A/:;guiéOare, all hdm.inth infections v.-erc.'. of light intensities"
Intestinal protozoan infoctions were light (SRA%) m· m1Jderate (36.5%) and only l3.
children ?bowed heavy infection {Coulibaly et al., 2012). In Ethiüpia, stool sample:;
obtained from children attending 14 primary schoüls in Jimm,1 have shown infection

íntcmity of soil transmitted helminths Lo be of mean arithmetic: mc:ms of 2,41 lerg (0---

176,(lOO), 295 cpg (0--19,350) and 35 epg (0-950) for A. lumbricoides, T rridiiuraarid
hooh..-om1 re?pectiveJ:y. ln Nigcric1, a sh1dy carried ouL among residents of Era-Awori

vilhige located in a Lagos suburb showed highest mean parasite egg count (epg) for

!J!;lop!c aged 11
- 20 years as 2841.12 follow?d by those aged wiú1 l

- IO yt:tll's with

10



)893.1 epg (lbidapo and Ohva 2018). There wa.-; a drop i11 the mean epg value from age

:group of21 ·-30 yeari; (860.66 epg) down rn the 51
- 60 years age group (392.64 epg}

,Fo't mâles, there was no significam diff'el"L-itcc: in 1.:gg cciw1ts among all the age groups

except for the 51 - 60 years group, wlücli wa.;:, 1,;ignifica.ntly lowç$l (P < 0?05). Adeyeba.

and Akinlabi (2012) ha,'l:l aho n ..-po1ted high prevaknce and inten:iity of soil transmittt>d

helminths (STIIs) among rural :,4.:hool age children in Nigeria. Awoiaju and Morcnikeji

(2019) reported intensity oí A, iumbricotdesas ligh1 (100
- 3,000 epg) among :,chool

dtildr?n in both primary ami post-primary schDols, although those ag:cd IJ-15 years

.
recorded moderate intcn,sity of 5000-G000 epg. lb.e differences recorded in the

pi·evalence and inten?ili1.:¡,; ni Lhe int.c?Lin;,il p;1n:1siks ín <111 the slUdy locatiom; v>'ere

at1rihL1tahle rn rhe levd or?a11íb.lion prev.:1ilíng in these areas

?-
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CHAPTRR THREE

Material? and :Methods

Shady Area

'fhe study was conducted among Ci>mmercial haub in Ijebu-lgbu in Oglill St.ate, ljebu

North, Nigeria. Ogun State lies bdween latimtlcs 27_2046°1\ and longimdes 77,4977°:R

A total of 30 samples oí bunk A Th1 consisting of 3 pieces of each parts of the machine

was collected from diffürent ATM machines

Collection of Samples

Csing a ?LCrik cotton wool as sw?b mc1h.:ridc- 31) Af\18 f.Kility were swabbed lo obtain

rnmrks. The Clllton wool was inse1ted imo a polytheme bag and transported to the

hlbornt;1ry l\ir para.silologic11l analysis.

Sflmple Collection

St.crile cottoa wool was u:-1.:J tu wipe deari the surface of the keyboard of key panel,

sek<.:tion buttons mid c:.ish <lisrcnsing interfoce. T11e cotton woüb were separated into

sterile polythene bags arid transponed to lhoê mi.:nibinlog)' laboutory for parasilogical

s:xamination and analysi:;. Each conün wOQls wa:; placed into a sampk bottle and no??
satins: was addc<l to it. and was left to stan<l for 30minntc,. afLcr wbkh the cotton w()'I'

was. removed using a p.iir üf .stcríle forces and Lr:m:;!t:Ilticl to :;ierile polythene bags ti
-,

content of em.':h bottle wm; centrif\-1-gl'd in a 15ml centrifuge at 1500 revolution$ ;. .

?
.. miouLC.? for two minutes. 'l11c resultant ss:dimcnt wa? ,;tirrcd ·with a dean applicable £ti;.

. and .i drop of Jugoh iodine (5%) a11d examin.-d microscopii.:11lly at x40 .and xlOO for::;_

prc?ence of paras.it e eggs ami cysts m1der a binocular microscope.

Laboratory' Examination

Thi.: working bench wao; swabbed with 70%, ethanol to sterilize í1 the cotton s\w.b were

removed from the polythene bags and transforred u¡:,ing a forwl into conical. flru;k

12



c0untaining 1 Otnl of 0.85% nornml saline-. &i:h ±lm;k was covered and shaken vigoroosly

to en/lufe maximum soaking of tbe cotton S\\?db. Af1.er ·which it wa? left to st.arid for JO

mínutes, then it was shaken again after sometim!.:, the cotton wool WilS removed from the

conical flask. The conten1 of1he fl£1Sk was poured into <.;tntrifuge bottles UJ1d ceotrífuged

s.1 1500 revolution per minute for 2 minutes

The supernatant w;J.$ Jii0arded and the residue was trnnsforred unto a clean

rnitrtiscopo.: slide and viewed undi.:dhe mlcro?cope using xlO and x4ü objective lenses.

13



CHAPTERFOIJR

RESULT

SPECIES OF PARASITIC OH.GANl?!\f WITH CYSTS, OOCYSTS. AND OVA

ON ATM FACJLITI"ES.

The cysts or or.ii.:y?L? and ura uf ?l:-:.teen parasite organisms made up of eight hclminths

were recovered from the :;urfao.::s of various ;\tm faólíties in this study (table 4J),these

in order 1.1f magnitude, included tl1úSé of: Out of 30 fac:ilit.ies screenc:d, the cysts/oocyst.s

of frve parnsitic protozoans lueie isolated including Ent:i.moeha histolyti.cal(50%),

entamneba coli (10%), c.rypl.() sporidium{lü.6%,),cular<liaintestinalis (10%), ·rsopora

:-;pecies (10%) O.Ova úf eigh\ specie:; of pma?ites l1dminth& em:onntt--ted on the screen

fa.:ilities induded those of6,60 ascari? hllllbricont;s:- 2./30 6%. 3.33 'fri.c:hu.ristrichlUUa :-

1/2/30.,., 6,66, 3.33 Hookv,1,mn :- 1no ? 6.66, O J"aenia Speci'-'s : 0/30, 6.66 EI'ltorohius

vi::rmlculars :- 25/30, 6.66 capillall3 ?peci??:- 2/}0



?
,f I

?

"'

I

Table 1: PREVALA.i"{CE Ol• PARI\SITE OBSJ•'.RVF,0 ON ATM,

ATM FAClLlTlE-S Ir'XAi't'flNEP

SELEC no.'.'! 1 Kl<Ynoi\Rn
EASJ-J --lfoTÃL-7

BUTTOI\
I ? DISPENSER I

---

Entamot'ba hz.llol; tiw 22(6111)
12l(Sfn3)

¡U(9161)--h¡6(21111)
Crysiospo:;/1don 9(25 00) 17(4722'1

-129(8056??5?5:2_8)-F:ntarnoebawli 1l8l3?4[ll ll) 6(1667) 13(3611)

?ard11 mtemna?O 001__
3/S ",3)

_ +;19
44)

__ 10(27?-
( at e1dw?1 0(0 00) f [(2 78) 0(0 00)

¡

H2 7R)

-Balwiiidium ?·oli I 0(0.00)
I

1(2.78)
-

16(16.67)-
TT(19.45)--;

Cvdosporaspi:cii>S.
I

0(0600) ?0.00) _ l(?,? --l?.78) I
hosposa species IO(o.oo) ?O.DO) tor"o.oo)

, 0(0.00)

Asrn,is lymb,irnid?j_16(44A4) ¡

5(11.89) ?4(3889) _iJ5(972?
?clwmtrf?hi? ---13(.=-?)-

I
0(0.0ú.'

_
l?.2.7?

=r4?l?
_!?aspee?_ ?2,78)_];:(0.? -'?o?___g;2·?--

Huokworm

--t
1(2.78) _ Ol(i.0[1) 12(5.561

13(8.34)
Oicroc;;iiium

-
0(0.00) I 1(2.7s:i

I

0((\.00) l(2.78).
_

?ia:!_l:;_ 1
__ -,----------+..-- _. I

c.,pil?"'_''?·""__ ,"("?- L/,nJ
_

I

o¡o.oo_¡ __

tTI_us)
.. :

__

1?.·???es_-?.U?)- "J"U?OI_ ?? io(o.OO)

·.:
I.Emembuh.·

I

o,o.00)
I

0(0.00)

locõ·.ºº.).
--fo¡¡

..

º·ººl

..

:;',

vermff·¡i/aris
¡

,_
_ __ _l_0_ I •

f1.ornL;:¡;;;,Tf.a,ilitir<127(75.0J ¡?1(5S.3) I ?1(&6.lJ
!76(219,.,

·.,·
•

·=?X?I? _J_? - _J?º-_.L - --19.0 _





Types and cli\'ersity of hank foci li ties on wl,id1 cyot?, oocysts, and Ova of parasite? were

rei,:1,)vcted_ The di'>tribution ofthi.:: 0L:,::I_11·rl':"m::c oflht cysts., oocys.t? and and ova of i.:ach nf

lhe 16 parasites on each oftht: three hank fa..:.iliLiL'S in Ogun State, :--Jigería i:-. pn.::,,entcdin

tabk 4.1. the cysts, ooi;y:,t::,;and ova of E, J1i?to\ytica, E. CDlt, cryphos.poridiwn S.P and

A. 1.umhricoide w,;:re encoLmkr.::L.l ;md H"\X>v::n,d rrom all the thn:,:; AT.:'v1 facilitks..

I



ClL.\PTER FIV R

This <atudy has rcvcakd the o<.:currence llf the cysts, o0t:;ysts and (!Va of sevi.,'11\l parasitic

"P:otozoam
and helminths on bank faciliiies. in parts ur Ogun Slate, Nigcri? The study

appear, to be pioneering to ha"e focused on extensive parasilologictil audit of hank

Automated Teller htachinc envíronmenl':3- The only other similru- stud)' of thfa rui.rore

cited was not m; ,;:;,:tçnsive and linly focused on microbial {bacterui and fungi)

oontarnínation of currency counl:ing m.:idüue:, 1>nd counüng mom cuvironment ln banks

(Fnemuor r!.! al,, 2012).

However, si.:vernl :-tudies from various cmmt!Í,.;S have consis.tenl1y isl?lo:ted parasites'

cysts ç1nd ova from currency noLCS, ,,,hid1 :m.: the rnajor ç,,;change materials emarrn:ting

ÍT(Jlll ballks., .olthough some of lhe note::, w1;..,c tho.,c ln ón:ulation and were not ohtroned

directly from bank environments (A\?'odi i// al., 2000; Hasm't.trajappci and Suare::.h, 2005;

f.kejindu, 2005; Ogbu and l'ncke, 2007; /vfatmC'I o.l., 201 O; Orji el d., 2012), These bank

n0les. would howevt:t circulíl.kd in, out, dlfough and rummg banb in one way or the.

amochia.c;is, cryprnsporidiosis, giardlasis, ascariasís, viscernl and ouilar lllIVal ®?·--

Capillaria?is, t1t1d ??vcral more caused by the listed parasites, cou\J. be contract:edfroii.J,.---;-

; bank. environmems- Thoà:se are amongs\ the leading enteric parasitic diseases (WHO}

killing about 1 U0,000 pcopk y?¡¡rly ll.lld infecting about 50 million more (Rol:>liit

et al., 1989), v,rith com,equences of.more tn1nsmission by fw.,,-cal ? oral route ot

18



tiurnlill
- to ?human (Hojlyng, 1987; Current and Garcia, 1991). few of the parasitic

f""dcs, including Capillaria s_p,,
D. dendritir:um and Toxocar'd :;p., parasltize

:imesticated animals and wildlífc; and crJUld also be 20011t)tic (De:;pmnmier, 2003; Alli

: al., 2011: Omowayeand Toluhi.11ll l}.

CONCLll?lO!\S

ysts, lHJcysts and Ova OI all [he parasitic prlitozoam; ruid helminth:; occurred on .and

.:?:·e h:olated from Automatetl teller machines facifüie:; (Keyboards. Selection buttons

Cy:m,, Oocy?t:,:md Ova <,f elght parasitic proto1.omis :md eight parasitic

lminthswcrc isolated from bank AutomaLcd Teller 1fachine faciliticl\ in three major

bank, \.Vilhin Ijebu-lgbo. 1fa, protC17.imn, Enlwr1()t'Óahisloiytico., Crypto?pnridium sp.

Ascarislumbricoidesa,id EnlrJmoebo c1J!i were ,he mo?t dom1inant parasites encountered

ín this study. lnten,;iLles of cysts, üúCysts :1rid o,-¡i of th<:" parasite? are g¡_,-ncrally low, did

not differ significanLly (l' < 0.05) &mong;..i th!;' hank£ ,md am(_lngst thç ro'""-ru; where the

REC01\1MENDATl0?1'i

In1provcd sanitary measures should be put in plac-c ln banb to reJ.uce and ur clirni!':"1!·

the ciccurrence of re:,istan1 s\1;1ges of parasitic organism,,; on their facilitilc8. Per.,..-.i

entering ru1d kaving the bEmk should wa'lh .thdr han.<ls. üthl;'r control mca,sures sucb

Internal control policy for routine di:,intecLion and the r.;hoice of oisintectants as well

treating c0nt.iminate;d facilitii:s by installing secondary disinfc:ction sy;iitcms \uhravi,

__
lamps or ozone disiúfection systems) is important. Given the polt:ntia.l of mmsmission of

entaic- parasil.i..';'; ¡m¡ongst human subject::; in banks, extra pcnom1I hygíenic measures

¡-'-?h0t1ld
be adopted by bm1k usi.:rs, b'orth<.->"f studíe? should be canducti.:d rin bank workers to

,;Jvtermin? their e11teric parnsitk- prnfile as a way lO detenniníng oec:upaLional hazards in

19
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