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ABSTRACT

Intestinal parasites are considered as very inportant
because of their adverse effects on both the health and
devel opnent of animals including humans.

It is for this reason that lots of research works were
conducted in many parts of the world, N geria inclusive
(kpal a 1956, 1961 and 1971, Awogun 1984, Fashiyi 1983).

The study on Incidence of Intestinal parasite in
school children of Samaru village was carried out anong
250 school children.

St ool sanples of the school children were anal ysed
using direct smear nethod and sedi nentation techni ques.

Qut of the 250 school children, 145 were infected.

The incidence of infection was found to be high and
sone individual students harboured as nany as two to three
par asi t es.

I n descendi ng order of nagnitude, Entanoeba coli,

Ancyl ost oma duodenal e, Schi st osoma nmansoni, Ascaris

| unbri coi des, Trichuris trichiura, Hynenol epis nana,

Strongyl oides stereoralis and Enterobius vormcularis were

the prevalent intestinal parasites anong the pupils. Were
we recorded a total nunber of 76, 61, 16, 13, 11, 5, 2
and 2 pupils respectively out of 250 chil dren exam ned.

D stribution of these parasites in relation to eight
paraneters, nanely age, sex,sw mmng habits, type of house,

structure of house, type of toilet, type of water supply
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and soci o-economc status of parents of pupils were

discussed. E. coli, E. vermcularis, H nana, A |unbricoides

and S. stereoralis were found only in younger children

between the age of 5 - 12 while A duodenale and T.trichiura

infection was found to increase with age. S stercoralis

E coli H nana and T. trichiura was found to be nore

prevalent in fenales than nales while the reverse is the

case in the preval ence of A lunbricoides, A duodenale,

S. mansoni and E vermcularis. S mansoni was found to

be nore prevalent in swinmmers than non swinmers. The

reverse is the case inS stercoralis, H nana, A lumbricoi des.

E. vermcularis. E coli T. trichiura. A higher preval ence

rate of S. stercoralis, EE vermcularis, A duodenale, E coli.

A lunbricoides and S. mansoni was recorded for those pupils

that used pit laterine than those that used WCtoilets. E

vermcul aris, A duodenal e, S. stercoralis, E. coli, H nana,

A.lunbricoides and S. mansoni were found to be nore in pupils

that used well water than those that used tap water.

Transm ssion of all parasites was found to be associated
with insanitary condition of the environment thus resulting
to contamnation of soil, food, water supply, etc.

Possi bl e control neasures such as good sanitation and
heal th educati on were suggested. Qurative neasures especially

singl e dose drugs could be investi gated.
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CHAFTLK ONE

T INIRODUCTION

Parasites are of great importance due to their adverse
effects on both the health and development of infected
individuals.

Humans, for example are knownas host for more than a
hundred parasites, leaving aside viruses, bacteria and fungi,
(Schmidt and loberts 1981).

Human welfare has suffered mightily through the centuries
because of these parasites. Recent suumaries of worldwide
prevalenca?gclected parasites disease show that there are
more than enough existing infections for every living person
to have one, were they evenly distributed. Their finding was
put into two coclumns namely, Disease category and number of
human infection.

All helminths had the highest number of human infection
of 4.5 billiony Ascaris species had 1.26 billion, Hookworms
932 millions, Trichuris 687 million, Filarial worms had 657
million, Lchisteosomes 271 million and malarial parasites had
300 million of human infection. (Le Riche 1967; reters 1978).

Factors such as climate, water supply, environment,
occupation, source and availability of food as well as the
socio-economic disposition contribute to the prevalence of
these parasitic infections in a community (Nnochir 19€8).

Many of the important species of parasites have a wor.d

wide distribution. The majority of the more serious infestions,
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however, occur in the Tropic zone of the carth. This could

be duc to the optimum condition of teuperature and huuidity
which arc wost favourable for the survival, larval develophiead
and transuission of the parasite (Brown 1979).

The above condition applies to this ccuntry, Ligeria.

1.1.1 S0CI0-LCCNOMIC FACTCOR

Intestinal parasites in particular are often associatod
with poor sanitation, douwestic and persenal hygience.

Feonle create wany of their own diseasc conditions
becauzc ©f high population density and subsequently
environicntal polution.

Despite great progress in extending water supplics and
sewape disposal prograums in developing countries, not .ora
than 1% to 15%¢ of the world population is thus served
(5chnidt and Roberts 1981).

Usu2lly an adequate water cupply has first priority,
with scwape disposal running « poor sccond. When one recalls
that most parasite infcetions arce caused by ingestion of food
or water contauinuted with huwan faeces, it is casy to undex--
stand why about 15 nillion children die of intestinal infections
every yeaers Thus the prevalence of these parasitic infections
snows correlation with the uwecthods of faccal disposal and
personal ay;icnce of the people. The World Health COrganization
{(W.H.0.) report of 1964 shows worldwide prevalence of thesc
parasitic infections and noted taat the incidence varies with
the state of developuent of different peopli. The hiphest
incidences werce awong the developing nations of africa, Asin

and Gouth Anerica (Chandler and kead 1981),



P P OCCUFATION

The cccupation of pecple may also contribute to the
type of parasite they are most likely to harbour. For
instance, Dr. Warley (1976) rcported that irrigation canals
provide an iucal breeding ground for the snail, which is an
intermediate host of the parasite that causcs Schistosomiasis.
And that despite heroic earlier efforts to prevent its spread,
the discase became endemic in the huge Gezira irrigation
Scheme in Hudan.

In Zaria City, there are lots of ponds containing stagnant
water and snails, which are intermediate host cf bilhazia.
These waters are used in making mud bricks used in building
houses. There is thus every possibility of infection of

Schistosomiasis in this area (Ebele 1981).



1.2 JULTIFICATICN CF RECLAKCH WCRK

A lot of work on the prevalence of blood, urinary and
intestinal parasites have been carried out in various parts
of Nigeria. (Ckpala 1956, 19671 and 1971, Awogun 1984,
Fashiyi 1983, Oyerinde 1982).

The prevalence of thesc parasites have been associated
with various factors such as:

1. Contamination of the¢ environment with human and animal
facces (Ckpala 195€).

2. Polluted water (Husting 1983).
3. Unhygienic refuse disposal (Ckpala 1956).

4. The presence of insects and rodents contaminating food
and utensils; and

5« Long interval between food preparation and consumption
(Prof. Alex 1987).

No work has so far been done carefully and accurately on
school children of Samaru village. All the cases of similar
survey gave the school children concerned specimen bottlus to
take home and anything could happen.

There was also no work carricd relating the apove
listed factors with the incidence of these parasites in the
school children of Samaru village.

I found, also, no literature relating paramneters such as
toilets, occupation of parents and water supply with the iancidcence
of these parasites in school children in Zaria in gencral and

those children in Samaru Village in particular.
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1.5 KeSEAKCH OBJLCTIVLD

The aims of this study are:

To determine the main species of intestinal parasite in
faecal samples from local school children of Samaru
village.

It will provide clues as to the sources of exposures,
i.cy the extent to which the socio-economic background
of the children predispose them to thesc parasites.

It will direct attention to the amount of illneéss in
the school children apgparently resulting from thoese
infuctions.

This will provide somc reliable base-line data for
programming public health scrvicus.

It will also help the health Authorities to find
appropriate prophylactic mcasures for control of the
infections.



CHaFTER TWO

REVILW OF LITERATURE

2.4 INTSSTINAL FARASILL IN (PdbR PARTS OF THL WORLD

Reports of precvalence rates of Inteatinal parasites
were not uncommon to public health authoritics throughout
the world. This shows that Intestinal parasitic infoeetions
are distributed virtually throughout the werld with high
prevalence rates in wany regions.

Cross (1976), in West Kaliwantan (Borneo), Indoncsin,
found that out of 2,101 stool samples examined, 97 containcd
evidcnce of intestinal parasitus. The most comsion parasites

found were Trichuris trichiura (90 percent), Ascaris

lumbricoides (76 per cent)and Ancylostoma duodennle (60 per

cent).

In Fhilippines, a rescarch on Amocbiasis and intestinnl
rarasitic infection was carried by John Cross et al (1977),
in privatce hospital pativnts in Cebu. (ne thousund and
fourteen stool samplus were examined, 528 were unles and
486 femalces, aged one to ninety two years. Intestinal
parasitus werc found in 800 (79 percent) of the steol samples,

These include, among others, (53 percent) for Trichuris trichiurn,

(50 percent)had Ascaris lumbriccides, (22 percent) had hookwor:,

(12 percent)had Lntamoeba coli and (5 percent) Entanceoa histolyticn.,

He found out that prevalence rate of Ascaris lumbricoides,

Prichuris trjchiura and Dicrocoeluim like eggs were higher

in fepales than in males, while hookworm, Entauoeba histolytica




and Giardia laublia infections werc higher in uales. .

histolytica was highest in wales between aged 20 - 30 years,

He also iound out that tne pruvalence of u. lunbricoides aad

T. trichiure decreased with age while hookwerw infection wer
lowest in 1 to 9 years age group and highest in 10 to 19 yuars
group.

Intestinal protozoan infection were found in all a;«
groups but jenerally prevalence were lower in thosc above 50
years of age,

Davis and Vardy-cohen (1962) found 13.2 percent of the
school children in [.onrovia werc infected with hockwori.

Bray (1927) in a siwilar survey in Charles Ville Harbel
district found as uuch as 94 percent prevalence rate for
hookwoiil.

Fullcborn et al (1927) found a prevalence rate of 90
percent for hookworm in Corrientes unrgentina.

In @« survey on Intestinal parusitces in kenyan roadworler,

Arnold (1978) found 28 percent of the workers were infeeted

with sutaunocba histolytica, 2% percent had iScuaris lunbricoiucs,

17 percent had Laterobius veruicularis, 48 percent [richuris

trichiura ond €8 percent had ancylostouwa duodenale besides

Schistosona wuansoni, Ltrongyloides stercoralis and Jynenlcl pis

nan.
Malek (1975) in his study of the «ffect of the iswan ban

on the prevolcence of Schistosowiasis in Lpypt, recorded tuat

prevalence cate of Schistosomiasis was high ¢specially in

the Nile delta area., This was found tu be a centrce for



human activity as well as a breeding habitat of the snnil
hosts of both urinary and Intcstinal schistosomiasis.

Brown <t al (1981), corrclated the geographical
distribution of endemic schistosomiasis to the distribution

of the intermediate host which is Biophalaria pfeifferi for

Schistosoma manscni in Kenya. He found cout that the absence

of the snail B, pfeifferi frow the coastnl region results in

the absence of endemic Schistosoniasis amongst the large hunan
population in the arca.

In o similar survey in Mazoe river ¥alley in Zimbnbwe,
Husting (1983)showed the human water contact activities in
relation to the transmission of bil harziasis (schistoscmiasis).
He obscrved the rcoson for contact, scason ond tize of the day
of contnct as well as cxtent of the imwcrsion. The overall

prevalencc of Schistosoma haemotobuim was 30% in uales

against 50% for feuales with a peak in girls up to 90% of

7 - 9 ycars age group. Schistosoma mansoni was feund to

infect 38% in males and 53 percent in fumales. He reasoncd
that the high prevalence rate was because the rate of arrivals
of females at the river was morc than four tinmcs for the malis.
Males pattern of arrival time were deterwined by agricultural
activities and those of females by houschold nceeds.

Ashford ¢t al (1981)carried cut a survey on intestinal

parasitcs with specinl roference to Ltrongyloides fuclliborui

in 32 isolated villages in six regions of West Iapzu, New

Guinca. Cut of 1,023 faccal swiples, the exawined BEB



[ fuclleborni was

(84.85 percent) were with helminth cggs.
the causative agent of an acute fatal infection in children.
The speeics was found te be widely distributed in Western
Papua, New Guinea., Infecticn was found largely restrictoed

to forest areas.
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Intestinal parasites pervades our world and cur lives.
As a result of their importance a lot of studies have bucn
done to show their prevalence rates and how to control the
diseascs they cause.

In Northern Nigeria, for e¢xauple, Ramsay (1934) studicd
the incidence of certain heluwinths infection. He found a
prevalence rate of 42.5 perecnt for hookworm, 13.9 percont

for Schistosona wmansoni and 7.9 percent isearis lunbricoides

among hospital patients.

Jung, and Jeliffe (1952) feound Trichuris trichiura in

over 25 percent of the population of Ibadan and they 2lso
observed that it was the cause of prolonged diarrnoca with
abdaninsl pains and cther clinical syndromes such as loss of
weight. Many people belicve that T. trichiura jghoirinless witil
recent studies.

In the¢ vvaluation repert of Hookworm as a public
problem in Higeria Urban populaticn, Oyerinde (1982) reported
that 743 poeple out of the 2,797 examined for hookwornm woro
infected. He obscerved that infecticn rate was ore proevalent
anong the nge group 16 - 25 years which he deseribed ns young
adults than in colder age groups. Children werce found to be
least infected. Therc was, however, no differcence in the
prevalence of infection in both sexes 2s far ns he was

concerncde.
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Collard (1962) found, in a similur survey carricd out
awong the rural Katsina Emirate, 2 high prevalence rate of
58 per cunt for hockworm, 2.4 percent for Tacnia nnd 1.2

percent for Asceris lumbricoides.

In another survey in Northern Nigeria, Ikejisni (1959)
found a prevalence rate of iscaris tc be 34.0 percent,

Necator auericonus(29 percent), Strongyloides stercoralis

(4.0 percent)ond (10 percent) for Trichuris trichium.

Pugh et al (1981) found that morc than hulf of the
429 pceople exawined at the tialuafashi endeadic diseascs
research projcet, were infected with intestinal parasites.
Hookworu was the most prevalent (40.0 percent) and found in

adults nestly mnles, Hywcnolepis nana infection was duteetol

in 4.0 percent cf the cuses which were wmostly children. L

low prevnlence rate was recorded for Schistosoma nansoni and

Ascaris luubricoidces infeetion.

Awopgun (1984) investiguted the prevnlonce of intestinal
parasitic infection in children living in Ilorin, XKwara Stato, .
The wost comnon intestinal parasites found were ascéaris

lumbriccides(44.1 percent), Trichuris trichiura 14.2 pcreent,

tntamocba histolytica(5.2 percent) Hookworm(4.4 per-ent),

Entamoeba coli(3.7 percent) Htrongyloides stercoralis M.1¢)

Enterobius verumucularis(0.2 percent)and Hymenolepis nann’/?. 0

percenths  The result ulso showed a high provalence of (70,8
percent) of intcstinal parasites nwong pre-school rad primac

school children (4 months to 12 years).



In Lostern Nigeria Ikcjiani (1959) fuuad =n inicetion

rate of 22.0 purcent for incylostoi.n ducdun:li, (38.0 purcent)

Ascaris lw.briccides, 5.0 purcent for Strengyleides stercernlis

and 14,0 pcreent for Trichuris trichiura.

Tkejinni (1960) in 2 survey on proevialonce rate of
intestin 'l pircsites in Ibadinm, Western Lipgerin found

incidecacc of 24.0 percent for jicentor acricaus, ..S¢ ris

luwbricoic.s (#8.0 purcent), Strongyleides stercornlis(3.0 porcont

and Trichuris trichiura (12.0 percent), He nlse found in a

sinil~r survey, that .. lusbricvides, T. trichiurs h-ve buen

found tc be inportrnt hw an parnsites in 3cnin City.

In J.stern State, Cowper and <ood (1961) found 25.9
perecnt foxr hockwori: provalence rate onong hespitnl paticnt,
while Gullcs (1964) rcported 2 high prevalence ™ te for hagkwor
(71 percunt), follewed by ..scaris (70 percent), Trichuris

(45 percent) and itreongyloides (21 percent).

Okpal~ (1956) did a survey on incidence of iagestiaad
parasitcs niscag scheol children in Lages, i erin. Cut of
the 4,759 students exa.incd, 4,092 (85.1 percont) woere infu!
witn varivus holrinthie and protozo:l parasites. o brenk
down of the rcsults showed Lscuris hid the highest previalelo
rate ¢i(73.4 percuent), Trichuris(38.9 percent) hockwor.(14

percent), wirengyloides(4.9 perccant) Entaiocbiccli(B8.7 pumit),

Entariocbs histelytica(0.4 percent)and Schistoson: nonsor ).04

parcent. he result alseo showud that girls h.o.rbcur less °

the parasgites them boys. Cf the 4,052 infeetoed children O
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percent (2,442) were boys and 39.7 percent (1,610) were girls.
It was also chserved that in souwe individuals there were
as many as 2 - 4 different parasites.

Later QOkpala (1957) recorded 4.C - 7.0 percent Hchistosowa

haematobium and 0,06 percent B5. wansoni infection. ie

observed that in both children and adults infection of S.

haematobium and L, mansoni in nales had higher percentage than
in females.

In 1975, Obiamiwe surveyed the pattern of parasitic
infections in the human gut at the Specinliat Hospital Renin
City and recorded a high prevalence rate of (16.8 percent)for

hookwornm, (19.5 percent)for Ascaris lumbricoides,(5.9 percent)

Trichuris trichiura, 1.8 peércent Strongyloides stercoralis,

(0.08 percent) Taenia saginata (0.06 purcent)Dicrococlium hospes

and (0.02 percent) Schistosoma mansoni.

Onabamiro (1975), in Ibadan, observed that auong 380
school children of aged 6 - 15 years, boys happened to be

more susceptible than girls to Ascaris lumbricoides and

Ancylostoma duodenale. The former parasites was found to be

higher at the end of the rainy season than the dry scason.

A survey of the incidence of the bloed, urinary and
intestinal parasite among students and kitchen p:rsouncl of
the University of Migeria, Nsukka, show that out of 529 persons
examined 277 (52.4 percent) were infected. The parasites found

during the study were Ancylostowa ducdenale 14.9 porcent,

Entamoeba coli 13,2 percent, E. histolytica 12.85 nercent,




Ascaris lumbricoides (7.9 percent) and Trichuris trichiura 4.5

percent, Okpala (1971). Ckpala also took into account the
type of drinking water they use and the laterine they use
{(kitchen personncl and students). fuong the students
examined, hc obscrved that wale students (53.8 percent)

were wmore suscepiible to infecticn than the fonnlc students
(36.2 percent). The reverse was the case¢ in kitchen personnel
were more females (66.7 percent) were found to harvour the
parasites than the men (56.% percent).

Nwosu (1981), surveyed two rural villages in soutnern
Nigeria for soil borne intestinal parasites. c(ut of €,842
stool samples exanined, 5,434 (78.3 pcrcent) of the population
were found to be infected. 71.1 percent prevalence rate was

observed for hookworm,(20.6 percent) iscaris lumbricoides,

(7.9 percent) Trichuris trichiura and (0.4 percent) Strongyloides
( gy

stercoralis. The frequency of mixed infceetions werce also

observed. 15.5 percent was rccorded for hockworm nnd Ascaris

lumbricoides, 8.9 percent for hookworm and Trichuris trichiurn

and 3.5 pcrcent was observed for Ascaris lumbricoides and

Trichuris trichiura. In the sawe survey it was found that

the most heavily affected (88.3 percent) were children of
school age between 10 - 15 yeurs.

Okpala and NJjoku Cbi (1978) carricd cut a survey on
incidence of intestinal parasites of primary school children
from rural and urban schools in lsukka Local Governuent arca,

They found that 63.8 percent of €00 children examined were
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infected. The following rusults were obtaincd, AScaris

lumbricoides (12.5 percent), Trichuris trichiura (9.2 perceat)

and (2.5 pecrcent) had Enterobius vermicularis.

A similar survey on the incidence of intestinal parasites
of school children in parts of inawbre and Imo Btates was
carried out by Onubogu (1978). Cut of 1,742 exauined, 1,405
(81.0 percent) were positive cascs of helminth infecetion. The
rcsult also showed that hookwerm comstitutc (72 percent),

Trichuris (19.2 percent), knterobuis(0.6 pereent), Strongyloides

(0.2 percent), Ascaris {14.8 percent), Tacnia (0.1 percent) and

Dibothrioccphalus latus (0.4 percent).

In a survey of faecal smears in southern Nigeris, 316
babies agc 4 - 5 weeks old were exawined. 33 (10 percentg) of
them were infected with hookworm and 88 percent of whon was

caused by ancylostouas duodcnalc.Nwosu (1981).

In Lagos a similAar survey was carricd on Goverament
workers. about 515 stceol samples woere examined znd 482
(93.6 percunt) were infucted with one or mofe specivs of
parasites. ALbout 91.1 percent of the infected people werc
found to harbour helminth parasite while 30.9 percent had
protozoan parasites. Okpala (1961).

Ogunbi (1971) reported 13.5 percent prevalence rate for
hookworm among hospital paticnts in Lagos metropolitan.

Fashuyi (1983%) carried out a survey on prevalence rate
of helminth cggs in human facces deposited ur the strects of

Lagos. Qut of the 1,865 faecal samplec -xauined, 96.3 percent
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had ova of Ascaris lumbriccides, 91.2 percent had hookworm

eggs and 90.2 percent had Trichuris trichiura. The sites of

faecal collection were loc4tud near markets, motor parks,
residentinl and recreational arcas, wmaking the probloms of
sanitation and helwinth transmission very scrious within
Lagos nctropolis.

At Yaba Lagos, Marsden (19€0), examined stool sawuples
from 700 patient, some of whom complained of diarrhcea. He

found the infections of Trichuris trichiura, Ascuris

lumbricoides, Lntamoeba histolyticn and incylostona duocdenale.

In ancther survey of Ochistosomiasis in Nigeria, Uyediran
(1982) obscrved that both scxes of all age groups were affected

by Lchistosona infection in man, and thnat males have a higher

rate of infection than their fewmele counterpart,
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CilabTik THREL

STUDY sRbh 400D MWTLRILLS & MLTHCDS

2.1 LTUDY ahink

The study area is Samaru Village.
This is -bout 10 kilowetres frow Labon pari naria, along
garia - untua Roud and opposite the pain canpus of Lhnadu
Bello University Zaria.

This coull be found in the wap of Samaru village.

Bale1 £CCILYL ELRVICLS

Social survices are pencrally poor. 'fhile are no

general Losoital or public care centres in Lawaru village,
The L.B,U. nain cawpus sickbay is only for the workers of
the insiitution or their rclatives. Most cf the inhabitants
of Lamaru prefer to visit the a.B.U. teaching hospital in
Tudun Yaca saria. There arc a few private clinics aal
pharnacics waich are also patronized by the people of Lawaru
villagce,.

Within the village there are two Day secondary i.chools
and ¢ight I'rimary Schools, excluding thiose in .L.B.U. azin
calpus,

The quality of pipe borne water in Sauwaru village is ag
good as in any other part of Zaria. GCouwe of the inuabitants,
howevcr, have no access to this and therefore make usc of
well woter for their domestic activities.

Llectricity is well distributed except for a few houscs

on the ontskirte which are yet to be connected te tuc cain 11
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Phe ..oin occupation of tuv inhibitants of Luwaru Zari
has lon, been fur.ing and gardening (fadana), Crops sown
inclu.c 1 ive, 1illet, guinea corn, yau and cocoayaiuS. s«
wide variety of aniwals urc also reared. These includc oots,
ducks, shcep, chickens und cattle.

Ctuvr then these, a ¢reut nuuber of the inhabitants of
Sanmaru cngoge in different kinus of jobs. For example,
carpentry, petty tradin;, civil scrvice, bricklaying, etc.
Most c.uillren, after school hours are seen sellin; things
like colanuts, roasted grounlnuts, sugar cane, chin chin,

pop corn ouil other edible tuings for their parents.

3.1'2 .L.ﬁlgf.. PreL i) L...L‘lI'l‘u‘J.‘ILP'i

sonivalion is generally poor beciuse of poor drainase
syste in Soie parts, poor Sewape lisposul and tue habits
of tac inhcbitants. 4 s.2ll winority defaecate in the opiil,
Most rusijeuts wdyht huve to utilize open spucus after tiheix
pit laterincs are filled up.

20::e scnools' toilets ure of the bucket latrine syste. .
The buc.ets were found to be aBsent. 850 100t clidlidren
defaec ;¢ on the toilet floor wiile sSoue use the bush urouil.

the sclhool co:pounde

Je1e3 LTUVY FOFULLTION

The survey was carried out oa children of school ape
in Samarn Laria. Collection of stool sauples was done in
1985 fivit 'cbruary to liay and 198€ between jlarch and [lay,

School ciiiliren of Jifferent sexes anl ages rangin: from %
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years to 19 years old were selected at random. & total of
250 chiliren were exauwined during the period of the survey.

Data was collected from the following schools in Hamaru
Zaria.

1 Bomo L.t.A.

2e  LeE.hA. Samaru

7e¢ LJE.A. Saidu

bGe L.2.A. Lemu

5¢ Leiiha Amina

6e U.P.Z. Mil Goma

7e G.D.S5.5. Bomo

All these schools are non-boarding and have both male and

female students.
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3.2 MATERIALS AND MeTHODS

Children were provided with a clean paper, wooden
swabs .nd clean gpecimen bottles.

The children were asked to puss the faeccs only on the
paper given to them so as to aveid contamination by somc
organisms nlrcady in the soil or on tneir schocl toilet
floor. They were then told to drop the faeces with the
wooden swabs into the clean bottle. They were also told
to discard the used paper (nd theé used wooden swabs and
bring along with them the specimen bottles with the faveus.

The specimen bottles were labelled with cach child's
serial numbctr and date for recognition. Sach child wis also
provided with a questionairce to fill with the help of his or
her teacher which was also labelled accordingly. The
questionaire carry the following information: Namc, age,
sex, and class of child, the nawe of schoul, swimming habits,
parents occupation, type and structurc of housc and source of
water supply. Refer to appendix II. The samples and the
filled questionaire were brought to the laboratory for
analysis. 7Two methods are uscd here. They arce the dircet
smear method and the scdimentation method as would be
explained later.

Sxamination of samples were carricd out immedintely using

direct smear method. This was because if samplus were loft
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for too long cyst of Entamoeba coli and Lkntamoeba histolytica

would disintegrate, If, after the direct smear method,
sedimentation technique could not be done immediately the
stool samples were preserved in 10% formalin until the

following day.

3eale REAGENTS USED AND THoIR FREPARATION

The reagents used were normal saline, Lugols iodine,
10% formalin and Ether.
NORMATL SnLINE SOLUTION:

0.85gms of sodium chloride crystals were dissolved in
100ml of distilled water to wake up the solution. This
solution had about the same concentration witn the medium of
the faeces, Therefore the osmotic balance was maintained
and thus no desiccation of the parasite, egg or cyst.

LUGOL'S IODINE SOLUTION:

The above solution was made using S5Sgms of Iodine, 10pm
potasium Jodine and 100ml of distilled water. Both Iodine anl
potasium Jodine granules were dissolved in distilled water to
make up the lugol's Iodine.

Lugol's Iodine was used for staining purpose.

10% FORMLLIN SCLUTION:

80ml of distilled water was added to 10ml concentratecd

formaldehyde. Formalin was used as our preservative instead
of 70% ethanol because alcohol was more expensive and less
quantity was required of formalin than alcohol., Also the

pressure of formaline on sauple is less.
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ETHER:

The solution of ether was prepared commercially.
This solution was used s0 38 to remove the fat in the
faecal sample and used especially for Trematode eggs and

Entamoebs cysts.

20242 TECHNIGUES USED FOR FAECAL EXANTNATION

The fascal sanmples were examined for various parasites
using 2 nethods, namely Direct smear method and Sedimentation
technique as mentioned earlier on.

DINECT SMiR METHOD:

A drop of saline solution was placed on a lean slide,
with the aid of clean dropper. 4 little quantity of the
faecal sample was mixed with it using a glass rod to obtain a
thin smear, Large particles were removed and then a coverslip
was placed on the slide. 4 drop of lugol's JTodine was added
to the edge of the cover-slip so as to allow gradual diffusion
into the saline mount. The glide was examined under the light
microscope using x10 objective lens first. Then x#0 objective
lens was only used for closer examination of eggs and for
taking some pictures of the eggs or cysts,

This method was a qualitative method of faecal
examination and it involved small amount of faeces,

SEDTMENTATION TECHNIQUE:

This 1s a good method for the concentraticn of all types
ef eggs and cysts.

The method used here is known as Ridley and Hawgoods

Formal-Ether method, and it is as follows:
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About five grammes of the faeces was welghed and placed
in a test tubc. Normal saline was added to it and mixed
with the ald of a glass rod s0 as to get a stool suspension.
The faccal suspension was then passed through a two folded
gurgical gauze, which served as a sieve, into a suitable
centrifuging tube. The large pieces of the stool sample
was left behind on the gauze which was then discarded. The
centrifuge tube was then spined in al electric centrifuge
for two minutes after which it was removed and the supsr-
natant fluid was poured out. 10ml of 1% formalin was added
to the supernatant and left for 5 minutes. 3ml of e¢ther was
then added and shaken vigorously. The mixture was then
centrifuged for 2 minutes at 1500rpm (revolutions a minute),
The centrifuge tube was found to contain four layers. A top
¢lear layer of ether, a narrow middle thick brown layer or
fatty 'plug', below it was a thin, brown layer and at the
botton of the tube was a little layur of deposit. The fatty
'plug! was loosened with the help of a glass rod. The
supernatant was decanted and transferred to a clean slide,
stained with a drop of lugol's Iodine, and covered with a
cover-slip. The prepared slide was examined using the method
a8 in the direcct smear method,

3247 IDENTIFICATICH OF SPECIES

Species observed were identifiecd using 2 books namcly:

1a An identification charge of 1975 in the "Manual of
Clinical and Laboratory Methods" by Cpal Hepler and
Charles Thomas,
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2. Plates by Maurice King 1973 in his book "L Medical
Laboratory for Developing Qountries’.

Schistosoma mansoni was distinguished due to the presSencoe

of a lateral spine and the egg measures about 128 by 52 Unm.

ABcaris lumbricoides egges show ridges on the surface

while the decorticated eggs (de the ovum without the skin or
cortex) do not. This could be mistaken with the eggs of hoolk.-
worm. They can, however, be differentiated from one anothner
because while Lscaris has a thick shell, hookworm has a thin
one. hscarig egg measures ©5 by 36 Um.

Trichuris trichiura eggs had characteristic plug at

hoth ends of the c¢gg, and measures H4 by 22 Um.

Enterobius vermicularis egg is flattened at onc of its

sides they measure 52 Um by 29 Un.

Entamocba coli precyst and cysts are generally round

with 4-8 nueclei respectively, 17 Um by 14 Um.

Strongyleides stercoralis larva had a short mouth and

small fold or notch on its tail while incylostoma duodunsle

had a pointed Tail with a long mouth. Strongyloides larva

measurcs obout 280 Um by 20 Un.
Hookworm éggs arle oval and had a thin membranc,

Hymenolepis nana ovum had a thick shell with the walls -

appcecaring double and had % pairs of hoeks. The outer wall

measures 32 Um by 30 Um and the inner wall is 20 Um by 19 Un.
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CHLPTER F OUR

RESULTS

4.1 GENERAL

4.1.1 INFECTIONS :
Of the 250 students that were randomly examined, 145

(or approximately 58 percent) werc infected with protozoal
and various helminthic parasites. Cases of multiple
infections were coumon., Cases of singlc, double and
triple infection were 10€, 36 and % respectively. Thus,
while there were no cases of quadruple or more infuctions,

a total of 39 out of 145 children had multiple infections.

4.1.2 ALGE GKCUUFS:

Thé youngest child examined was 5 years old, whilc

the oldest one was 19 years old. Four of thne children werc
5 years old, 23 were 6 years old, 31 were 7 ycars old.

Therc¢ were 33 children who were 8 ycars old, 25 that werc 9
years old and 23 that were 10 years old. Fourteen children
were of the age of 11, 32 children were of the age of 12 and
17 children were of the age of 15, Thirteen children were
14 yecars old, 14 children were 15 years old, 8 children

were 16 ycars old, 2 children were 17 years old, 10 children

were 18 years old and onc child was 19 years of age.
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The general results of the prevalence ol the various
intestinal parasites on all ages are shown in TLBLES 3,
11 =~ 15, 16 and FIG IT, % - XIV.

Ls far as the sexes of school children examined
were concerned, 127 (50.8 percent) were boys and the
repaining 123 (49.2 percent) were girls.

Taking swimming habit of the children examined,
into consideration, 12 children were found to cugage in
swinming after school in ponds. The remaining 238

(95.2 percent) did not engage in this activity.

The type of house, that is whether bungalow or
tenement, of the 250 children examined were found to be
143 (57.2 percent) and 107 (42.8 percent) number and

percentage of the children pespectively.

The structure of infected children's houses was also
locked into., One hundred and fifty four of the childrun
examined lived in concrete housces while the remaining

96 (38.4 percent) lived in houses made of mud.

The type of toilets used by the 250 pupils examincd
showed that 79 (31.2 percent) of the children use water
system or flush system toilets, 170 (68.0 percent) use
pit latrine and the 2 children left which forms 0.8 percent
usc¢ the bush of their homes surrounding as toiluts.

Water used for domestic work and drinking by the



TABLE

THE INCIDENCE CF VARTUUS PhkaSTUES ANCNG

LCHOUL, CHILDREN CF

CAMARU VILLAGE ZiRTA:

i

Lntamosba coli 250 76 0.4
Ancylostouna ducdinale 250 51 2t
3chistosoma mansoni 250 15 S
Ascaris lunbricoides 250 1% 5.2
Trichuris trichiura 250 . 11 4.4
Hymenolopis nana | 250 f 5 2.0
Stronpgyloides stercoralis 250 ! 2 0.8
Lnterobius vernicularis | 250 g 2 0.8
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children was not lc¢ft behind during this survey. It was
found that out of the 250 children exawmined, 147 (58.8
percent) use only tap water, 69 (27.6 percent) use well
water and 34 (1%.6 percent) use both tap as woll as well
watera. When looking into the soclo-gconomic status of
parents of the children examined, it was found that the
children could bg clasgified into 2 groups. The first
group is children with intermediate working parents and
the second group is children with junior working purents.
The nuiber ¢f children with intermediate and Junior worging
parents are 137 (54.8 percent) and 113 (45.2 percent)

regspectively.

4o INTESTTNAL PARAEITLE:

Eight different species of parasites were identified

in this study. They are kntawoeba coli, ascaris lumbricoilud,

Ancylostoma duodenale, Trichuris tricniura, Schistosoma

mansoni, Strongyloides stercoralis, dymenolepis nana and

Enterobius vermicularis. The picturvs of all parausites

are scen in plates 1 to B. All the parasites shown here
were obtained from fresh stool samples of infected children
examined in this survey. See appendix I for classification

of the various intestinal parasites.

de2:7 INCIDENCE OF INTLSTINAT FARLSITES:

The prevalence rate of the various parasites found

during the survey will bc taken into account under this
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headiny.
¢ shown in TABL. I, FIG I, the commonest intestinal
parasite infecting school children of Lamaru village was

found to be Lntamoeba coli with 76 (30.4 percent) infected

children out of the 250 children examined. Ancylostoma

duodenale was found to be next in occurence with €1

(24 .4 percent) infection rate. Schistosoma mansoni

infected 1€ children that is (€4 percent). Ascaris

lumbricoides infected 13 (5.2 percent) of the children,

Trichuris trichiura 11 (4.4 percent) Hymenolepis nana was
found in 5 children, thereby forming 2.0 percent.

Strongyloides sterloralis recorded 2 cnildren (0.8 percent)

so also Lnterobius vermicularis (0.8 percent).

4.2.2 INTLMCITY (F PAKASTTE INFuCTICN:

he intensity of infection of the varicus parasites
found during this study was determined by the number of
eggs observed during faecal examination. The inter.Zuy
was described as "light" when the number cf eggs counted
werc between 1 and 15; "moderate® when eggs count were
16 to 25; "heavy" from 26 to 35 eggs; and "compact" when
the numnber of eggs was %6 and above.

In Ancylostoma duodenale infection, out ol the &1

recorded cases, 42 (68.8 percent) of the children had
light infection, 12 (19.7 percent) were moderate, 7 (11.4

percent) were cases of heavy infection. None of the
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children, however, had compact hookworm infection.

For Strongyloides stercoralis, all recorded cases,

which were 2 had light infection.

Entamoeba coli infection had all the four groups of

intensity. 44 children (58 percent) showed light infection,
17 (22.% percent) were moderate, 11 (14.5 percent) had

heavy infcection while the premaining 4 (5.2 percent) had
compact infection, All 5 children which harbour fiymenolepic
nana had light infection. (ut of a total of 13% children

infectcd with Ascaris luumbricoides 3 (23.1 percent) were

recorded light infection, 8 (61.5 percent) had mederatc: and
2 (15.4 percent) had hecavy infection.

In Schistosoma mansoni infection, only light and

modcrate intensity were recorded with 12 (75.0 percent)
as light and & (25.0 percunt) as moderate infection. The

2 children that harboured Enterobius vermicularis had light

infcecetion.

For Trichuris trichiurs infection both light and

moderatc intensity had 5 (45.5 percent) children each
while the rcmaining child (9.0 percent) was heavily infected,

The result on intensity is shown in TLBLE 2.
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ANCYLOSTCML DUCDENLLE - DUBINI 1843

incylostoma duodenzle is commonly known as hookwOInm.

The eggs are shown in PLLTE 7. The e¢ggs arc oval in shapc
with a thin outer covering and mcasurcd about 61 Um in
length and 40 Um in width.

Ls earlier mentioned, a total of 250 school children
were examined and 145 of them were infected with one or
more spcecics of the parasites. Out of the 445 infected
children, 61 (42.1 percent) had 4. duodenale infection. J.
duodenale was found to rate sccond in terms of prevalence

rate among the parasites cxamined in this study.

4.5.1 L.G'E (JF PU}'II.DKD PR T ducdenal(} IEFL‘CTILN:

Lncylostoma duodenale infection was observed in
children of all ages (5 - 19 ycars) cxcept for 17. TLBLSE 3
has the summary of the result for the age groups. The
highest prevalence rate of 70 percent was recorded for
age 18, in which 7 out of 10 pupils were infected. The
lowest prevalence was among the 12 years old pupils, wherc
%3 out of 32 pupils (9.4 percent) were infected. FIG. IT
shows the graphical represcntation of the result,

4.3,2 BEX OF PUPILS uND Ao duodenale INFECTICN:

As shown in TLBLE 4, FIG. III, the boys were found to
harbour more L. duodenale¢ than the girls. Of the 127 boys
examined during this survey 35 (27.6 percent) were infectod
with the parasite. Cut of the 123 girls that were examined

26 (2141 percent) were infected with hookworm.
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TNCIDENCE CF ANCYLOCTOMa DUCDENALE AMONG AGHS

AGE L Igggg%%D PLHCENTAGE
5 4 4 25,00
& 2% 5 21.00
7 31 7 22.58
8 >3 9 27.27
9 25 3 12.00

10 23 3 13,04
11 14 2 14,28
12 %2 % g.37
15 17 7 41.17
g 13 4 30,76
15 g 6 42.85
16 8 3 27.00
17 2 0 0

18 10 7 20.00
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FIG. IT
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4.3.3 SWIMMING HABITS CF FUPILG AND A. duodenale INFLCITON:

The recorded case of A. duodenale infection were found
in children that swam as well as those that did not. OQut cof
238 children examined as non-swimmers, 55 (23 purcent) were
infected with hookworm. The data also Showed that & (50
percent) out of 12 children that swam were infected with the

parasite.

4.3.4 BOUSL TYPL OF FUFILL aND A. duodenale INFoOTICN:

The effect of the type of house (whether bungalow or
tenament) on infection of the pupils were alsc looked into
in this survey. Of the 143 children that lived in bungalow
houses, 36 (25.2 percent) were infected with A. duodenalec.
This percentage is higher than the one found for children
that lived in tenament houscs. OQut of 107 children examincd,

25 (2%.4 percent) were infected. (TABLe 6 FIG V ).

4.3.5 HOUEL LTRUCTUL OF FUPILL AND A. duodcnale INFICTIC:

Out of 92 children living in mud houses 27 (28 percent)

were infected with A. duodenale, while in the concrete type

of house 34 (22.1 percent) out of 154 children were infected.

4.3.6 TYFL CF TCILuT OF FUFILS AND A. duodenale INFLCTICM:

Hookworm infection was found to be more prevalent in

children that used pit latrine than thome that used water



TABLE 5

INCIDENCL CF PLRASITIC INFECTICE ~MCNG CHILDHEN DT LWIM AND THOSE THAT DO NOT S /I

40

SWIIMNMLER NON SWIMMER

Pakabl Il NUMBSE | NUMBER . NUMBER | KUWIBER o
LAAMINED | INFLCTED ” EXLMINTD | INFECTED %

A. duodenale 12 S 50.0C 238 55 23,12
L. stercoralis 12 0 0 238 2 0.84
L., coli 12 i 2,38 238 72 30.25
H. nzna 12 o] 0 238 5 2.70
4. lumbricoides 12 0 0 238 13 5.46
$. mansoni 12 1 8.%3 238 15 6. 30
Z. verzicularis 12 o o 238 e 0.84
T. trichiura 12 C 0 238 M 4,60
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AR DT, PARASITLS IN HELATICH TC TYRL CF 1CIL.T CF INFECTEL

CHILDREN

4 AT CYES T LEN FI1T7T LATERTHL
FaltaSTIh  NUMBLi | NUVBELR o, | mwisEr | NuEER %
SXGMTHED | IRFLCTRE 7 EXariIHED | INFECTED ¢

o ducucnale 78 18 2%5.00 170 43 25.20
5. stercoralis 78 0 0 170 2 1.17
Z. coll 78 22 28,20 170 54 51.770
. nana 78 2 2.56 170 % Ahﬂm
e lucbriccides 78 4 5.12 170 G 5.29
S. mansoni 738 4 5.12 170 12 7.05
L, veraiculsris 73 0 0 170 2 1.7
T. trichiura 78 7 8.98 170 4 2.35
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(flush) system or bush. (ut of the 170 children that uscd
pit latrines 43 (25.2 percent) were infected with the
parasite, while 18 (23 percent) out of 78 that used water
(flush) system latrine were found to habour the parasite.
No child using the bush for toilet, however, was found to

be infectcd with‘ﬁ. duodenale.

4.3.7 WATSR SUPFLY OF FUPILS slND L. duodenale INFECTION:

As shown in TLBLE 9, FIG VIII, Ancylostoma duodcnale

infection was observed in children that used tap and well
water for drinking and domestic activities. OQut of 147
children that used tap water 37 (25.8 percent) were infected.
On the other hand, 19 (27.5 percent) of the 69 children

that used well water were found with hookworm parasite, 5
(14,7 percent) children that uscd both tapy and well water
were infected with L. ducdenale.

4.3%.8 SOCIO-ECCNCMIC S5TLTUS OF I.RENTS OF FUFILS LND
e duodenale INFECTION:

Ae duodenale infcection was found to be more prevalent
in children that have parent of the Jjunior working class
status than those with parent of intermediate working class.
From the data collected, 38 (3%3.6 percent) out of 113
children with junior working class parcnts werc infected.
Out of 137 children with intermediate working class parents,
2% (1.8 percent) of them were infected with hookworm. TLBLE
10, FIG. IX show the detailed results.
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4.4 STRONGYIQOIDES stercoralis - BAVAY 1876

Strongyloides stercoralis resembles the nockworm

except that it has a shorter mouth and small folds on its

tail. Only the larvas of 8. stercoralis were found in

faecal samples of infected children (FLATL 6). The larva
measured about 280 Um in length and 20 Um in width.

Qut of the 45 infected children only 2 children were
found to harbour the parasite, thus constituting 1.4 perccat
-of the infected children. In fact, as far as this study

is concerned, S. stercoralis can oe mentioned as a rare

parasite among school children of Samaru village.

e AGE OF FUPILS AND S. stercoralig INFLCTICN:

8. stercoralis infection was observed only in children

under 11 years of age. To be precise, in a & year old child
and another child of 10 years. The nuaber of children examirod
under these age groups (6 and 10 years) was 23 each., No
parasite was found in children of ages %, 7, &, 9, 11, 12,

13, %, 15, 16, 17, 18 and 19 years old (TnBLE 11).

4.4.2 SEX OF PUPILS 4ND S. stercoraulis INFECTION:

As shown in TABLE 4, the boys were found to be free

from 5. stercoralis infection. ¢(ut of the 127 girls examined

during this survey only 2 (1.63 percent) were found to harboww

the parasite.
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T4LBLE, 11

INCIDENCE OF STHONGYLOIDLS STLHCUBRALIS WlMURNG AGES

AGE No. EXAMINED | No. INFLCTLD %
5 4 0 o)
6 23 1 4,35
7 31 0 0
8 33 o) 0
9 25 0 0
10 23 d 45




g5

a5 SWIMMING HABIT (I PUFRILG aND 5. stercoralis
IRNECTICN:

411 recorded cases of L. stercoralis infection werc

found in children that did not e¢ngage in swimming in ponds,
lakes, etc. Of a total of 228, 2 childrun were infeclted

constituting 0.8 percent (TABLE 5).

4.4.4 HOUSLE TYFL OF FUFILS AND 8. Stoercoralis INIECTION:

TABLI, & shows that the children found infected with

S. stercoralis lived in the 2 type of houses (i.e¢ bungalow

and tenament),., Cut of a total of 143 children that lived
in a bungalow type of housc 1 (0.7 percent) was infected.
In tenament house 1 (1.0 perccent) child out of 1107 children

was infected with the parasitce.

4.4.5  BIRUCTURL OF UOUSE OF PUPILE AND S. stercoralis
INFECTION :

From the data cobtaincd during this study it was
obscrved that there were equal chances of contacting the

parasite 5. stercoralis when living in a mud house as in

a concrete type of house. Qut of the 96 children living
in mud houses that werc examined 4 (1.04 percent) was infoctoed,
while in concrete type of house 1 (0.7 percent) was infected

out of 154 children examined.
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T TYIL CF PCILLT OF TUFILS AWD §. stercolalis
INFLOTION

Oout of the 250 children e¢xamined during the survey
78 were found to have used the water (flusn) systewn, 170
used pit latrine and 2 uscd the push. It was found, however,

that only children (2) tnat usced the pit tollet hardoured

5. stercoralis (TaBLe 8, FIG VIT ).

4ol 7 SCURCL OF WATLR SUIPLY OF PUFILS AND &. stercoralis

As shown in TARLe 9, FIG 5. stercoralis was

observed in the stool of a child that used tap water and
anotner child that used well water for drinking angd
domestic purposes. The number examined for children

that uscd tap wabter and well water, however, varled. One
hundred and forty seven children used tap water and 69

used well water.

G.4.8 LOCIO-LOUNCMIG STATUL CE PARSNTGL GF ITUPTLES AlD
Le stercoralis INFRCTION:

From the data obtained during this study of intestinal
parasite of school children (TasLk 10, FIG X), no infucted
child was found to have parents in the Senior working class.

The prevalence rate of S. stercoralig according to the

parents status of infected children were 1 child out of
137 children with intermediate working parents and 1 child

out of 11% children of junior working parcnts.
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4.5 LEkptamocba coli - Grassi 1879

Lntamocba coli belongs to the phylum protozoa.

The cyst is shown in PLATL 5. The cyst nad c¢ight nuclei
and thc precyst stage had four. The cndosome of thue Cyst
were eccentrically placed. The cyst measurcd 17 Um in
length and 14 Um in width.

Gut of the 145 children infuested with parasites,

76 (52.4 percent) harboured E, coli.

4.5.1 AGL CF FUPILS 4ND E. coli INFLCTTCN:

Entamoeba coli had the widest distribution among tne

various ages. It was found in all age groups (5 - 19 yvars)
except ages 5 and 17. FIG X. shows puvaks at ages 5 and
12, where infection was found to be higher. The lewest
infection ratec was obscrved in 18 year old children

(TABLL 12).

4,5.2 SEX OF PUFPILS AND E. coli THNFLCTIUN:

Out of 127 boys ecxamined 3% (26.8 percent) werc
infeeted with Ef Eg&i. and 42 (3% percent) out of tac
125 girls examined were infected with tne same protozoal
parasite (TaBLL 4 FIG ). This result snows that thc

girls had a higher infection rate than the boys.



PALBLE 12

INCIDENCE CF ENTAMCLAs. COLI
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AONG &GLS

AGE Eﬁgﬁ?ﬁgn IggiggiD %
5 4 0 0
6 2% 6 26,08
z 21 8 25.30
8 z3 16 48,48
9 25 6 24,00
10 23 8 34,78
11 14 5 25.70
12 32 15 46,87
13 17 4 2353
14 13 2 15.38
15 14 2 14,28
16, 8 2 25,00
17 2 0 0
18 10 g 10.00
)
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4.5.3 SWIMMING HABIT CF 1UIJLS AND ke coli THFeCTION:

PABLE 9 and FIG V showed the relationship betwuen
swimming habits and infection by L. coli, Out of 238
childr:n that were non-swiumers 72 (30.2% perccent) were
infected with thu parasitce and out of the 12 children

that swam 4 (that is 33 percent) werce infected.

4o5.4 TYr. CF HOUC., OF FULILS aND &, coll INKFoLOTICH:

Pupils that lived in tenament housus, according to
the data obtained during this study, had a greator chance

of contacting Lntamocba coli (IiBLL 6). (ut of 4%

children e¢xamined that lived in bungalow houses, 40
(27+97 percent) were infected. The result also showed that
out of the 107 children that lived in tonament housce, 3€

(54 percent) were infected with the parasite.

4.5.5 HOUL: STRUCTUKL CF FURILS AND E. coli INFoCTION:

As shown in TABLL 7, FIG VI , 43 (28 percent) of the

children were infected with i, coli. (Qut of a total of

-

154 children that lived in concrete houses, while out of
the 96 children living in mud houscs, %3 (34.4 pcrcent)

were infected. This shows that prevalence rate of L. coli

is higher in children living in mud houscs than those

living in houses made of ccment.



-~

o

4.5.6 TYFE OF TOILET OF PUPTLS AlD E. coli THFECTION:

The prevalence rate of Enta.oeba coli, according to thc

type of toilet the pupils used is shown in TASLE 8. Out of
78 children that used water (flush) system, 22 (28 percent)
werc infected with E. coli and of the 170 children thut

used pit latrine 54 (32 percent) were infected,

4.5.7 WATER SUrrLY OF PUFILS LND k., coli INIFECTION:

When prevalence raute of Z. coli was comparcd with the
source of water supply of the children cxamined, it showcd
that the children that used well water were morc predisposcid
to E. coli infection than those that used tap water. Of tho
147 that used tap water 40 (27 percent) were infected with
the parasite. The data also showed that 29 (42 percent) of
the €69 children that used well water were infected., While
only 7 (21 percent) of the 34 children that used tap and
well water were found with E. coli (TsBL: 9, FIG VIII).

4.5.8 SOCIO-ECONCMIC STATUS OF FaRENTS OF FUFILE AND
E. coli INFECTION:

E. coli had the widest distribution rate in children with

parents with low income. Out of the 113 children with junior
working class parent, 50 (44 percent) were found to be infected
with the parasite, while 26 (19 percent) of the 137 children

with intermediate salary earning parents were infected.
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4.6 HYMENOLEEPIS nana - SIEBOLD 1853

Hyuenolepis nana is referred to as the dwarf tape

worm. During this study, only eggs were Lecovered from
stool samples of infected children. The cgg of H. nuana
is shown in PLATE 8., It has 2 egg membranes, an outcr
membrance and an inner pembranc. The egg also has
characteristic hooks which arce 6 in number. The egg
had an average length and width of 32 Um and 30 Un
respectively.

Out of 145 infected children, 5 (3.5 percent) werc

found with eggs of f. uana.

4,8, AGEU OF TUFILS LD H.nana IWFLECTICN:

Hymenolepis nana infection was found in apges 7, 8,

9 and 12. In age 7, 6.5 percent of 31 (i.¢ 2 out of 31)
children examined were infected. In age 8, onc infuected
child was recorded out of 33 children. In age 9, one out
of 25 children examined for H. nana infcction was found
to habour the parasite., Finally, onc infected child was
also recorded among %2 children examined in age 12,
Prevalence rate of this parasite is  shown in TaBLs 13,

FIG XTI



TABLE 13

INCIDENCE CF HYMENCLEPIS NLNA AMCNG AGES

1;.:;43'“ _NUMBER NUMBLR »
EXAMINED INFECTED A
2 4 0 0
© 23 0 0
‘ 2 2 1 6.5
; 33 1 | 3.03%
4 £ 1 4.00
1 23 0 0
1q 1 O 0
12 32 1 5,13
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4.6.2 weX CF FUFILS ARD . nana INWLOTICHM:

The 5 children that narboured H. nana werc found
to occur in a ratio of 1 bhoy to 4 girls (Thbuis 4). Qut
of 127 boys examined, 1 (0.8 percent) was infected. 1In
123 girls examined 4 (3.3 percent) were infected with the

parasite.

4.6.% SWIMMING HABIT CF PUITLSC AND . nana INFCTICN:

As shown in TABL. S5, F1G V, no child that swamn
harbourcd the parasite, H. nana. All tiac 5 (2 percunt)
infected children were non-swimmirs out of a total of

238 c¢xamincd.

4.6.4 [IOULL TYF: CI PURILS AND H. nana TuieCTION:

TLELe © showed that out of the 143 children tnat
lived in bungalow houscs 3 (2.09 percent) harvoured Ho
nana and 2 (1.7 percent) of tiw 107 children exanincd that
lived in tenament housvs were infected with this purasite.
This shows that, as far as this survcey is concerncd,
children in bungalow housecs are more susceptible to

H. nana infection.

4.6.5 LTIUCTURe CF HOULL OF PUPILE AND H. nana INF JCTICH:

As shown in TASBLL 7, out of 154 children living in

concrete houses 2 (1.3 percent) were infucted and of the
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96 living in mud 3 (3 percent) were found with H. 1ana

egEs in their stool samples.

4046 PCILLT TYFE CF PULILS AND He nana JNFICTICN:

out of 78 childrcn, that used watiur system toilet,
2 (2.56 percent) were infected with H. nana. The data
shows 7% (1.76 percent) children out of the 170 pupils

5

that uscd pit latrine were infucted (Ta3Li. 8, FIG VI ).

4,647 Yo OF WaATkk FLURPLY AND H. nana INFRCTICN:

As shown in TasL., 9, IF1G H. nzna infcction was
observed in children that used well and tap water for
both drinking and domestic work. Thce result showed that
2 (2+.8C percent) out of €9 children that uscd w1l water
were infected with H. nana, while of the 147 chilaren that

used tap water 3 (2.04 perccnt) were infeeted.

4.6.8 wUCIO-ECONOMIC STATUL OF PARLNTL OF rULTILS ALD
H. nana INFLRLCTION:

Cut of a total of 137 children with intermediabe workin:
class parcnts, 3 (2.18 percent) werc found to harvour H.
nana. TABL. 10, FIG. X show that 2 (1.76 percent)
children with Jjunior working class parents werce infoct.d

out of the 113 children exanined.



PLaTix ONE (a) Lchistosoma mansoni cgg.

Lateral spince (arrow).

(b) Schistosoma mansoni egg.

Enlarged to show latural spine (arrow).
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PLATE WOUR: Enterobius vermicularis egg. x 100

Entcrobius vermicularis ceg. x 400
Flattcned side (arrow).
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PLATE TIVi:  Lntamocba coli cyst and preeyst. x 100

Nucleus with endosome (arrow).
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PLATE LoVEN: (a) Ancylostoma duodenale eggs. x 100

(b) 4ancylostoma duodenale cgg. x 400

Lhewing thin outer membrane (arrow).



(

Vas

(a) Bymenolepis nana egg

vhowing inner and outer mcumbranc (arrows)

LY

b) Hymenolepis nana epgg. x 40(

Showing threc pairs

of hooks (arrow).
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4.7 Ascaris lumbricoides - Linnacus 19586

Ascaris lumbricoides is a round worm beleonping to the

phylum Nematoda. FLATE 2 shows some of the cges recoverud
from $tool samplus of souc infected chilarcvn. The cggs arc
oval in shape with a rough outcr covering and measurcd adout
65 Um long and %6 Um widc. No adult worm was Trucovcred from
any ol the samples examincd. (Qut of the 145 infected cnildren

13 (9 percent) were found with A. lumbricoidus cugs (TA-L- 1Y%

4471 AGE OF IU1ILL AND A. lumbricoides IRMLOCTICHi:

A, lumbricoides was obscrved in children of ages 6, 9,

10 and 12 (TABLL¥). The highest prevalcnce rate was recorded
for age 9, where out ol the 25 children cxamined 4 (1€
percent) were infected. This was followed by apge 12 where
(15.63 percent) infected children were found out of the 32
children examined. Ages 6 and 10 had the same prevalunce ratu

of 2 (8.69 percent) children out of 23 children uxaminude.

4.7.2 £i.X CF FUFILS AND A. lumbricoides INFLCTICN:

As shown in TABLE 4, FIG the boys were found to

haroour more of Ascaris lumbricoidcs than tne girls. . Of

the 127 boys examined during the study, 7 (5.91 percent)
boys were infected with the parasite and 6 (4.88 percent)

out of the 127 girls examincd were infected,
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TARLE 14

T

IRCIDENCE CF ALCARIL LUMBEICCIDEL AMCNG AGLO

- NUMBLE NUMBEK ,
AGES EXAMTNED TN HOTE, Je

6 23 P 8.69

9 25 4 16 .00

10 2% 2 8.69

12 22 5 15.63
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4.7.3 SWIMMING HaglT OF FUPILL AND A. lumbricoides Tin'.CITUI:

The recorded cascs of A. lumoricoides as shown in Tadll

5 PIG V were in children that did not engage in swimming in
ponds and lakes. (ut of 238 non-swiamers that wele examined,

13 (5.5 percent) were infected.

4,74 TY:iLk CF HOULL CF FUKFILS AND A. lumbricoides INFLCLTION:

Pupils that lived in tenamenat houscs, according to thu
data obtained during this survey had greater chances of

contacting A. lumoricoides (TABLL ©, FIG V ). OQut of 43

children examincd that lived in bungalow houses 5 (3.49
percent) werv infected. Among the 107 children living in

tenamcnt houses, 8 (7.4 percent) were infected.

4.7.5 EIRUCTUks OF HOU.L CF PUPILL LND A. lusbricoides
INFLOTION:

As shown in TABLE 7, FIG VI , there was a prevalence

rate of 7.4 percent for A. lumbricoides in children living

in concrete houses wherc out of 154 children cxamined,
eleven were infveted. This showed a higner infection
rate as compared to 2.1 percent recorded for children living

in mud houses in which 2 cut of 96 children were infected.

4.7.6 TCILLT TYFL OF PUFTLS aND A. lumbricoides INFuCTIOUN:

Ascaris lumbriceides infuetion occurred in children

that used both the water (flush) system latrinc as well as
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those thot used pit latrine. Out of ?7¢ children cxaminced
that uscd water (flush) system, 4 (5.12 percent) were
infected with the parasite. Also 9 (5.3 percent) out of
170 children that used pit latrine were infected. iHowever,
the children who used tne busa or dunghill were free frow

infeectiaon.,

4.7.7  WATLE LURPLY OF FUPTLS AND A, lumericoides INK OTICN:

TABLE 9, FIG *v showed the incidenec of Ascaris

lumbricoidee in relation to the type of water supply. Cf

the 147 children that uscd tay water 3 (2.0 pereent) werc
infectcd. Cut of €9 children cxamined that used well
water, 3 (4.3 percent) were infecped and 7 (20.5 poercent)
of the 34 children that uscd both tap and well water for
drinking and domestic activities were infceeted with tne

parasitca.

4,7.8 LCCIO=LCONOMIC oTATUS Cr FaRwdl CF FULTLG AND
he lumbricoides INWLOTICON:

Among the children examined, (Ta3LL 10, FIG X) thuro
was no child of a senior working class parent was cxamin:de.

The prevalence rate ol A. lumoricoides according to parcat

status of infected children were 7.96 percent (i.c, 9 out
0of 113 children) of junior working parents and 2.91 (i.«,

4 out of 137 children) with intermediate working class parcnts.
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4.8 Schistosoua mansoni = Sambon 1907

PLAT. 1 shows Schistosoma mansoni egg which was obtained

from the stool sample of an infected chila. The Sgg has a
lateral spine and it is cval in siape. The cgpg weasurcd
about 12€ Um in length ani 52 Un in width. Classification
of this parasite¢ is shown in Appendix 1. No adult worm was
recoverced during the survey.

Out of 445 infected childrcn 1€ (11.03 percent) were

found with 5. mansoni eggs in their faccal samples.

4.8.1 AGE CPF YUFILS AND S. mansoni INFLOPION:

5. mansoni eggs were found in all age groups (7 - 18
years) except for 5,6, 8,9 and 19 ycars, where the children
examined were found to be free frowm infection. TABLL 15
shows the summarised result. Different numbers of children
were examincd for diffcrent agus and the number of infouctod
children also varied with the ages.

The highest prevalence rate of 100 percent wus recorded
for age 17, where the 2 pupils c¢xauined were found to haroour
the parasite.

The lowest prevalence rate of 3.13 percent was in acre

12, where 1 out of 32 children examincd was infected,

4.8.2 HiX CF FPUPILE AND 5. mansoni JINFECTICHN:

In TABLL 4 YIG the boys werv found to be more
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susceptible to Schistosoma mansoni infection than the girls.

0f the 127 boys examined during tais survey, 17 (10.24 percent)
were infccted with £, mansoni. Out of the 123 girls cxamindd,

3 (2.0 percent) were infoected.

4.8.3 SWIMMING HABIT (F HCLT aND £, mansoni 1#F..CTICH:

The rccorded cases of L. mansoni were found in both
childrcn that did not engage in swimming habits as well as
thosé that d4id. Infcction prevalionce rate was found to be
higher in those that swam than in the children that did not
swim. Of the 12 swimmers examined, 8.3 percent prevalence
rate was recorded as comparced to ©.% percent recorded for

the non-swimming children (TabLoo 5, FIG V).

4,8.4 HOULE TYFE OF JUPILL L S. wansoni 1NyoCTION:

Fupils that lived in bungalow houscs, accordine to
this survey had greater chances of contacting L. mansoni
than thosc that lived in tcnament houscs (TAsLL €, VIG V ).
Out of 143 children examined that lived ia bun:alow houscs,
11 (7.8 percent) were infected, while 5 out of 107 children

that lived in tenament houses were infected with the parasite.

4.8.5 IQULE CTRUCTUKE OF FUFILE AND L. mansoni INF_CPTQMN:

Ae shown in TABL. 7, FIG VI a prevalunce rate of R

percent (i.e, 8 out of 96 childrca) were reeorded T
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children who lived in conecrete houscs, 8 (5.19 percent)

were infected with $. mansoni,

4,8,6 TOIL.T TYPE CI' HOLT AND S. mansoni TNVIOITON:

Schistosoma mansoni infveticn was obscrved in both

children that usced water (flush) system toilets and taee.
that uscd pit latrine. Incidence infection in watur (flush)
system was 5.12 percent (i.e, 4 out of 78 children) and 7.1
percent (i.c,; 12 out of 170 children) that used the pit

latrine.

4.8.7 WATLR LUFPFLY OF FUFILL AND S. mansoni IHF:CLTICN:

TABL:s 9, FIG show incidcnce of S. mansoni in
relation to water supply of infected children. Of the 147
children ¢xamined that uscd tap water, 7 (4.8 percent) wer
infected with L. mansoni. The result for well water snowed
that 5 (7.3 percent) out of €9 children were infected with
the parssitc, while the highest prevalence rate of 11.3
percent was recorded for children that uscd boti tay and

well watoer.

4.8.8 LUCIC-ECCONCMIC LTATUL OF &altuli, (F PUFILS AND
Schistosoma mansoni INI=CTIQON:

SGchistosoma mansoni infection was found to be more

prevalent in children that have parents of the junior werkina
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class than those with parents of inturacdiste working
class (TABLE 10, FIG X). The result showed that 11

(9.73% percent) cases of infected children were infected
among tie 115 children with junior working class parents,
and 5 (3.64 percent) out of 137 children with intermediate

working parcnts were infected witn the parasite,
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4.9 pnterobius vermicularis - Leach 1853

Enterobius vermicularis parasite is commonly called

pinworm. The adult worms were not recovercd in any of the
samples but the egg were. ILall 4 shows the eggs. The cgg
is elongeted and flagttened on onc side. The average lengti
was 52 Um and the width was 29 Unme.

Out of the 14% infeccted children, 2 (1.4 percent) had

E. vermicularis epge in their faecal samples the result

obtaincd showed that L. vermicularis is a rarc parasitc

among the school children in bSamaru village.

4.917 AGE COF FUPILS .ND E, veruicularis TNFrCTICN:

E». vermicularis is not a common parasitc¢ as far as

this survcy is concerned and not widely spread among tae
school children. Only children in age 7 were found to be
infected, where 2 (6.45 percent) out of the 31 children

examincd were infected

4.9.2 SEX OF PUPILS AND L. vermicularis INILCTICH:

TABLL 4, FIG showed that no girl was infocted with

E., vermicularis. The 2 infected children were beys, thus

the prevalcncc rate recorded was 1.57 percent (i.e, 2 of

127) of pupils examined,
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4.9.5 SWIMMING HABIT OF FUPILL AND Entcrobius
xg;micularis INFECTION

The recorded cascs of L. vermicularis infection were

found in only children that did not swim in ponds, lakces
and rivers (TABLE 5).0ut of 238 children, 2 (0.8 percint)

were infected,

MYDT

4.9.4 TYFL CF HOULL OF PUFILEL AND E. vermicularis INIED -ﬁ_r_L.__f':

;nturobius vermicularis was found in children that livus

in bunreclow houscs only. TIhe prevalence rate was 1.39 percond

where 2 out of 143 children vxamined werce infected.

4,9.5 COIPRUCTURL CF HCULL C¥ rURILS AND B, versicularis
JIEECTICN:

As shown in TABLE 7, ¥IG V1 , kntercbius vermicularis

was only found in children that lived in concrete hous:s.
A prevalcnce rate of 1.5 percent was recorded i.e, 2 out

of 154 children were infected.

4.9.6 TYre OF TCILET OF PUFILS AND i, vermicularis INFSCTION:

5. vermicularis occurred only in children that used pit

—

latrine. A prevalence percentage of 1.2 was rccorded G.ey 2

out of 470 ¢hildren).
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4.9.7 TYFC C¥ WATLR LUPPLY CF FUFILS aND E. vermicularis

TAEL: 9, FIG showed that L. vermicularis parasite

occurred only in children tnat uscd well wate:r for theip

drinking and domestic activitics. The prevalonce rute was

2 (2.9 percent) out of a total of 69 children ¢xaminid.

4.9.8 SCCIO0-1.CONCMIC TATUS O FALINDPS OF YUFPILi, AND
éi_vermicularis INFACTTON:

Out of & tctal of 250 children examined only 2 wire

found to be infeeted with L, vermicularis. The two infocted

children had parents of the junior working class. rrevalunce

rate of E, verwicularis was 1.76 pcrcent out of the 113

ehildron oxamincd.
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4,10 Trichuris trichiura - Linnaeus 1771

Trichuris trichiura is commonly referred to as

whipworm. The adult worm was not found in any of the
samplcis Cxamined but the cggs were identified in some
faecal samples. The eggs had a characteristic bipolar
plugs (FLATL 3) and smooth outer shell. ‘The average
length of the egg was 54 Um and the average width of
22 Um was recorded. OQOut of 145 infected cnildren, 11

(759 purcent) children were infected with T. trichiura.

4.10.1 AGE CF PUPILS AND Trichuris trichiura INFLCTICN:

Trichuris trichiura infection was observed in children

of ages 7, 8, 9, 10, 12, 13 and 14 yecars (TABLE s FIG Do
The highcest prevalence rate of 11.8 percent was recorded for
age 17, in whicih 2 out of 17 pupils were infected. The

lowest prevalence rate was awong the 7 year old pupils, in

which 1 out of 31 pupils (3.2 percent) was infected.

4.10.2 SEX CF FUFILS AND T, trichiura INFLCTIUN:

From the data obtained in this survey (TABLL 4, FIC )

the girls had a higher prevalence rate of Trichuris trichiura

than the boys. Where & (4.88 percent) infected girls were
recordcd out of the 123, of the 127 boys 5 (3.94 percent)

were recorded cases of infection.



TABLE /&

INCIDENCE (F TRICHURIL TRTCHIUK: AMCNG AGTS

e e - v o - By i

AGL LXAMIRED INPHOTED %
7 31 1 3.27%
8 23 1 4,35
S 25 2 8.00
10 23 2 8.70
12 32 2 €.25
13 17 2 11,76
4 13 1 7470
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4.10.3  GWIMMING HABIT OF PU}ILL AHD T, trichiura Tii=ClICN:

The rccorded cases of Trichuris trichiura were fouad in

only cnildren that did not engage in swimming. (ut of a
total of 228 childrea ecxamwined 11 (4.€ perc.nt) were

infected with the parasite.

4.10.4  HOULL TYFE CF PUPILL Al T, trichiura INFLCTICT:

The type of house, whether bungalow or tenament werc
also ccnsidered in this survey. Of the 145 cuildron liwiag
in bungalow houses 5 (3.5 percent) were infected with [,
trichiura. This pcrcentage is low than the oac found for
children living in tenament houses, where © (6 perceant) ous

of 107/ children vxamincd werce infected.

B.10.5 HOULE STRUCTURL CF JURILE AAD Trichuris trischirs
INFLCTION:

As shown in TABLE 7, FIG V1 , Irichuris trichiura
infection had a higher prevalence rate of 6.5 percent in
childrcn that lived in concrete houses whoere o 10 out of
154 children were infected whereas in children that lived
in mud houses 1 out of 96 children examincd harbourcd the

parasite, constituting 1.04 percent infection rate.

4.,10.6 IYrE OF TOCILLUT OF FUFRILC AnD T. trichiura INFEOTION:

All rccorded cases of Trichuris trichiura infection w
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found in children that used cither the water (flush)
system or pit latrine. Out of 78 children that used
water system, 7 (9 percent) werce infected, while 4

(2.4 percent) out of 170 children examined that uscd pit

latrine were infected (Ta=Lu 8).

4,10,7 TYFi. OF WAT<=R SUPPLY OF YUPILS AND Trichuris
trichiura INFECTICOH:

Trichuris trichiura infcction was found in 9 out of

147 of the children exawmined thot used tap water. Out of
34 children that used both well zud tay. water, 2 (5.2
percent) were found to be infceted. WNo child, however,

that used well water alone was found to harbour the parasit:c,

4,10.8 LOCIO-LCONOMIC LTATUL OF FPARLKRTL OF (UrILL AND
Trichuris trichiura INFLCTION:

Trichuris trichiura iafecction was foundi te have 4
higher prevalence rate in children with the junior working
class parents, where, out of the 113 children examincd, 7
(6.2 percent) were infected. The result also sShowed that
4 (3.0 percent) infected children werc rccorded out of 137
childrcn with intermediate working class parcnts (TABLz 10,

FI1G. X).



o4

TABIE 17

SUMMLRY OF RESULTS

' I o ¥ L ¢ T E D
NON~-INFICTED

SINGLE DOUBLE TRIPLE

TOTLT

105 106 36 3

105 14 5

(8!
fuyi
)
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TARLE ¢

NUMBER OI' CHILDEEN HXAMINGD UNDLR LLCH 4GE GRGUP

AGE (YEARC) No. OFF CHILDREN
5 4
6 23
7 51
8 53
9 25

10 23
11 14
12 z2
13 17
14 1%
15 14
16 8
17 2
18 10
19 1
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5.2
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CHAPTLER I VE

DISCULSSTION

The observations made during thoe survey on the
Incidence of Intestinal parasites of school children in
Samaru village will be discussced here. Lacii parasite :
distribution would be looked into as well as tho factors
affecting the incidence of the various parasites. FPossible

control measurcs will be suggested.

INTLOTTIHAL FARALITES CF LCHOCL CHILDRLN

The results obtained in this study showed the
prevalence of eight parasitus, which were found in stool
samples of infected school children of Camaru villnge
(TARL 1). The identifiable parasites were Ascaris

lumbricoides, Strongyloides stercoralis, Iymenolepis nana,

Schistosoma mansoni, bntamocba coli, Ancylostoms duodcnale,

Enterobius vermicularis and Trichuris trichiura.
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5.2.1 AScaris lumbricoides is a parasite of man, dog,

monkey and pig (William aod hkichard, 1985). The life
cy¢le involves no intermediatc host (Maung, 1978).
Therefore the children got infected from ingesting cggs
with contaminated soil. Children throughout the world,
are in the habit of playing in contaminatcd soil and then
placing their fingers or other contaminated objects in
their mouths (Thitasut, 1961).

The incidence of A. luwbricoides was found only in

ages 6, 9, 10 and 12 years. The present prevalonce of
parasite is comparable to the findings of previous authors
(Ramsay, 1934; Nwosu, 1981; Cbiamiwe, 1977; Ckpala, 1961;
Awogun, 19343 Oyerinde, 19773 Oyerinde, 1982; Cnabasiro,
1975). In this study, howcver, therc was no correlation
betwecen age group and percentage occurrence of the parasite.
In a2 rclated study, by Cross (1977), however, the incidenc.
of infection tended to decrcase with age. The prevalonce

rate of Ascaris lumbricoides in ape groups (€ - 12 yeors)

could be attributed to the children's stage of developm.ont
("concrete operational stage", Murkherjec, (1978)). The

child that plays in dirty and contaminated soil or environm.nt,
unmindful of thce attendant health risks involved, roadily

ingests the cggs of A. lumbricoides.

It is interesting to notu that boys had 2 higher

prevalence rate of A. lumbriceoidcs than girls (TABLL 4).

This could be duc to the general playfulness of boys.

Okpala (1956, 1971), Cnabamiro (1975), alsoc showed a
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similar finding in which boys had a higher infection
rate than girls. However, Cross (1977), found that

praovalence rates for h, lumbricoides were hignhor in

females than in males. He refcecrred to this as an

unusual occurrencce.

Phe findings of this study revealced that the

incidence of A. lumbricoides is independent of swimming

habit. Thie is cxpected because . lumbricoides is not

a watcr-borne parasite. Transmission is usually by
contamination of the environment with faccal matter which
contains the cggs of the parasite.

It was obscrved that the incidene:: of infection of
cnildren inhabiting tenawent type of house was higher
than in thosc¢ inhabiting the bunwalow type of housec.
Usually, in tenament houses, therc are pcople with
different social and cultural buckground, sharing the
same social amenitivs. The high prevalence of the parasite
in the tenament houses may be cue to poor maintonance of
the enviromments,

ourprisingly, therc was a higher prevalence rate

of A. lumbricoides in childrcn living in houscs made of

concrete than those in mud houses. The higher pruvalence
rate could only be attributed to other factors such as agc
of pupils, play ground and th¢ir cultural habits to mention

but a foew.
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A.lumbricoides was found to be more prevalent in

- —

children using pit latrine system in their homes than
those using watcer (flush) system. In a prelated stuay
on incidence of intestinal parasite in school children in
Lagos, Okpala (1956) obtaincd a similar result. The
samc result was ohtainced when he carricd out a study on
kitchen personnel and undergraduates in 1971, He attribuled
his findings to nsanitary conditions of latriac. and
carcelcss handling of human cxcreta. Also where the latrines
were situated within flight-range of nouse flies, thwere is
the possibilitics of mechanical trasfer of paras:tec' cpes
from latrine to food, watcr and veensils,

The result of this study 2150 showed that the

incidence of infoection of A. :umuricpidus occurrced in Che

following ascending order o intcnsity: Tap water, well
water and both tap and wel’ water. This weans that
children that uscd tap water stand less risk of irnfcetion
than those that use well water. 7These findiugs also
agreed with that of Okpala (“971). The high prevalence
rate in children that usced toth tay and well water may te
attributed to the fact that they used more of the well
water than thc tap water.

It was also otserved that children of junior worke:s
had a highér preval ncc rate of A, lumbricoides taar

children of intermeciste working parcnts. Lhis i€ obvings
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because these children come from poorcr familics with
probably lowcr standard of sunitation. The resSult is

comparable to the findings of (kpala (1971).
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5.2.2 Strongyloides sterccralis is a parasite of uan,

dogs and cats (levine, 1980). The life cycle involves no
intermediate host. There is mechanical transfer by insccts
such as moths, of L3 larva from arcas contaminated with
faeces of infected dogs and cats to human foed, water,

etc. Transmission of parasite (L3 luarvac) could alse be
through the skin (Moncol and Triantaphylou, 1978).

From the result obtained in this study, Strongylceides

stercoralis was cne of the rarest parasitus observed in

school children of Samaru village (TwBLE 1). Kusults from
previous works carried cut in other parts of Nigeria alsu
agreed with this finding (Ikejiani, 1959; Okpala, 195€;
Ikejiani, 1960; Obiamiwe, 1975; and Lwogun, 1984). The

prevalence rate of §. stercoralis was found in children of

6 and 10 ycars old.

It is difficult to explain why only the girls werc

infected with §. sterccralis. It is asswiged that if a membor
of a fauily is found to be infected with £, sterccralis all
other leubers are likely tc be equally infected (Yoeli et al,
1972)« This observation is corraborated by the fact that all
the infected girls in this study happened to be sisters,

It was alsc observed that children that engaged in

swimming did not harbour the parasite £, sterccralis. This

substantiates the known fact that Se sterccralis life cvele

does not involve water (William and Kichard, 1985).
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5. stercoralis was also found to be more proevalent

in children that lived in tenament houses than thosc that
lived in bungalow. During this study, it was obscrved
that most of the tcnamcnt houses had people with difforent
social and cultural backgrounds, resulting in poor
maintenance of the vnvironment.

The findings of this study revecal that S. sterccralis

was found in children inhabiting houses made of mud as well
as thosc living in concrete houcus. However, the perccatage
infection was higher in children inhabiting pud housec.
Insanitary conditions and carclescs handling of human
excrcta associated with pit latrines could be the explanation

to the observation that L. stercoralis infection wac only

observed in children that used the pit latrinc.

Well water i8 more u¢x.osvd to contaaination with c<eges
and cysts of so0il borne parasites than tap water. Thus,
childrcn that used well water were found to harbour more of

S. stercoralis than thosv who used tap water.

In many countries endemic intestinal parasitic infeetinrs
are closcly related te economic and social developuauntal
processcs (W.H.0. 1986), Nigceria, in gencral, and Samaru
village, in particular, is no c¢xception. The result of
this study showcd that morc children with junior working

parents harboured more $. steprcoralis than those with

intermecdiate working class parents.
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5.2.3 Hymenolepis nanma is a parasite of man, rat and

mice (William and kichard, 1985). Intcrmicdisatc host 15
optionale. This means that the lifc cycle cun still reach
completion without an intermedizte host. The interacdiate
host could be an arthropod like grain bectles or larval
fleas {berntzen, 1970). Infection takes place when the
Oncospherc is ingested either in contaminated soil or an
infected insecct.

Relatively high infoection rates were found in children
in Central Europe and Latin America (Warren, 1974). Howcver,
this was not the casc in the present study (TAELe 1). The
incidenece of H. nana was obsScrved in children of age groups
7, 8, 9 and 12 years. Awogun (1984) also obtained a simili:
result where he found that H. nana infection was limited to
children of the lower age groups in Ilorin.

More girls were found to harbour H. nana Chan ooys.

It is,; howcver, quite difficult to e¢xplain why thire was a
highcr infection rate of the parasite in girls than in boys,.
All thosv infceted with H., nana did not cngage in
swimning. This could be partially vxplained by the fact
that the parasite is « soil-borne and not a watir-borne

helminth,

ourprisingly, H. nana was found to be morc prevalent in
children living in bungalow house¢s. The prevalent rates of
infection could be as a result of other factors such as

water supply and typce of toilets used in their schools or



even their playground,

The findings of this study also show:d that Hymenolopis
nana infection was obsurved mole in children that lived in
mud houses than tnose that lived in concrete houscs. liud
houscs have lots of cracks which scrve as hiding places lor
insects which may be optional intermcdiate hosts of the
parasitc. As a result of the above situstion, the highor
prevalence rate of H. nana in children living in mud houscs
was obscrved,

. nana was found to be morc¢ prevalent in children
using watcr (flush) systcecm toilet. It is assumed that the
prevalcence of the parasite in tne children that used this
type of toilct may be attributced to other factors otucr
than the watcer (flush) systoem.

Thore was no significant differince in H. nana infeetion
between The children that uscd well watoer and these that
used tap watcr., If this parasitic infection in this easc
is to Le associated purcly to the type of drinking watcer
Then onc may begin to guestion the purity of the pipe bornc
watcer supply to Samaru village. On the other hand, the
fact that I. napa is not a water-bornu parasite means that
the source of watcr might not be ianveolved. The level of
water contamination be it tap or well water would be the
major factor,

Another unusual incidence of H. nana infection was

noted anong children with parcnts of inturmediatce working
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class. It was in the children of this category of workers

that higher prevalence rate of H. pana was rucordude
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5.2.4 Schistosoma mansoni is a parasite of man, cattle

and rodents (William and Kicnard, 1985). It has 4 snzil

intermediate host, Biomphalaria glabrata, (Jobin ¢t al,1977).

Transmission of L. munsoni requires contact with water.
(husting, 1983). This is because the intoermediate host is
usually found in dampy environment ncar ponds or pools of
watcr.

S. mansoni was found in children of ages 7 to 8 years,
This agrecs with the findings of dusting (1%83). He found
the parasite in cvery age group except in ages 0 - 3 years.
Childrcn of this age groups (7 - 18 years) uarce "hydrophylic®

and morc about into areas that way contain Lchistosolns

cercariac and hence the hiph provaleaece rate of . mansoni
infection.

It was observed that L. mansoni was found to be wore
prevalcnt in boys than in girls. In the Nigcerian socicty,
especially the Northern part, boys have more liburty of
moving about and swimming anywhere. Thus the highcr
possibility of coming in contuct with the parasite. Studios
carri.d out by Okpala (1967) and Oyedirzn (1982) confirm
the above statemcnt. Husting (198%), however, found that
more femalcs were infected with the parasite than the malus.

The incidence of Schistosoma was higher in children

that engaged in swimming than those that did not. From the
life cyclc of the parasitc watcr happens to be a4 prePequisite

for its completion. This is bucausc it is only in water that
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we find its inturmediute houst. Thus higher risk involved
in swimming in such contamiaated water. Husting (1963)
and #arlcy (197€) associated the higher prevalence of the
parasite to the frequency of wuter contact.

It was observed also that t. mansoni was found to bo
more prevalent in children that lived in bungalow houScs.
This may be duc to other factors such as Swimming habits
of the children.

The findings of this study alse rcvealed that more
children that inhabit mud housus were found with the
parasite than those in concrete houscs. It is quite
difficult to explain tuis fact except to say that children
from mud houses are morc likcly to frequent ponds and
rivers than the other children.

S. Dansoni had a higher prevalent rate in children
that used pit latriac than in those that used water \flush)
system toilcets. Yrom all indications, it is difficult to

associate the incidence of Lchistosoma eggs with the type

of toilet.

It is not natural, as far as this result is concerned,
te associate the incidence of L. mansoni with the type of
drinking water. This is because children that used both
tap and well water at the same time had the highest prevalcence
rate, followed by children that used tap water zund finally
those that used well water alone. It is not ngCessarily

the type of water that mattcrs, simply b.cause, though
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water-borne, the parasite nceds the hydroprilic intcrmediate

host. Both tap and well waters do not hurbour the host.
Childrcen with junicr working class percnts nad =

higher incidence rate of £, mansoni than thosc caildrea

with intcermediate working cluss narents. This moy be

attributcd to the socio-economic status of the parents,

In which the¢ junior workers may not be in a position to

providc¢ the children with adequate preventive mudicarc

and attention. FIor the purpose of this study, it may be

assumed that children of the junior werkers would visit po.ds

more
and rivers/than the children of intermediate workers.
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5.2.5 Lntamoeba coli is a commensal that never lyses

its host's tissue. It is more coimon in hunans than

Lntamoeba histolytica. (Schmidt and hkobert, 198%9) .

Infection is by contamination of environment which way
include drinking water. C(bvicusly, the incidence of this
parasite is a reflection of the level of sanitation and
water treatment (Schimdt and kobert, 1985). Infection
with this zrotozoan indicates that opportunities exist for

ingestion of L. histolytica.

w=ntamoeba coli w.s found in children of all ages

except for ages 5 and 17 years. It teuded to have one of
the widest distribution of all the parasites found dJduring
this study. The present prevalence of the protozoan is
comparable to the findinpgs of previous authors (Lwogun, 1,04,
Cross, 1977, Okpala, 1956, 1971). The result of the study
also showed that the prevalence rate of L. coli tended to
decreasc with age. It could be explained that at the early
ages children do not know the importance of hygience while
as they grow they begin to know the risks involved in lack
of proper sanitation.

lMore females (girls) harboured the protozoan than
their nule counterpart. Girls tend to "play house™ alot
after school. They usually use small tins and containers
to get water from stagnant pools or even gutter to mix

sand with. This could be a good entry point for L. coli.

The boys may engage in playing ball cr other plays.
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The study also revealed that less of the protozoan
E. coli was found in children that engaged in cwimming as
compared to those that did not swim. 'The life cycle of
the protozcan chows that water is not a pre-requisite,
Usually children get infected from contaiminated soil and
water.

Children living in tenament houses nad higher infection
rate of L. coli than those in bungalow houses. Tnis could
be as a result of poor maintenance of the euvironment due
to the coming together of people with different cultural
background.

t was observed that children thaut lived in wud houses
had a higher incidence rate than those that lived in conerecs
houses, If the house is made of mud one should expect tnatb
the floor and ground surrounding the house nay not be
cemented. The above reason coupled wita voor sanitstion
may result in the higher L. coli infecticn.

%, co0li was found to be wore prevalent in children
that used pit latrine in their howes than those that used
the water-system toilets. 1In a related study,Ckpala (195.)
obtained a similar result., it latrines may not be vafe,
especizlly when built or usced improperly. Thére are more
risks of contamination from squatting slabs involved in
pit latrine than in water (flush) toilets. I'his may be
the rcoson for the high prevalence in children that used

pit labrines.
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The result of this study also showed that more
children that used well water harboured the protozoan,
less children that used tap water for drinking were found
with the protozoan, while fewer number of children thut
used both tap and well water at the same time were found
with £, coli. The high prevaience in children that used
well water could be attributed to the fact thut wells are
not usually safe as they are exposed to contamination by
eggs or cystes of parasites.

More children of Jjunior working class parents harboured
E, coli than those with intermediate working class parents.
This could be s0 because these children come from poorer
families with lower standard of living and probably lower
level of sanitation who are ready to feed on any less
nutriticus food that will fill their empty stomachs. The

result of this study is comparable to that of Ckpala (1971).
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5.2.6 Ancylostcma duodenale is a parasitc cf man and othor

primates, (William and Richard, 1985). The life cycle invelves
no intermediate host. Transmission of hookwernm is by cuntami-
nation with thc free-living stages of the parasites uspecially
the infective L3 Larvae (Roche and Layrisse, 1966€).

e ducdenale had the widest distribution amcng all age
grcups. In fact, infection ¢f the parasitce was found to
increase with age. This further confirms the work of
Gilles (1964), Pugh et al (1980), Cress ct al (1977) and
Oyerinde (1982).

It is cbserved that bcys had higher prevalence rate
than girls. YThcugh Oyerinde (1982) fiund that there wus
no differcnce in the prevalence of infeeticn in both sexes.
Gilles (1964) and Pugh et al (1980) associated .. ducdenalc
to the occupaticn of the pecple. They reasoneda that the
high prevelence seen in males was due to their wyork as
farmers (farming in contaminated scil).

Surprisingly enough, even thcugh i. ducdeuales life

cycle does npot invelve water medium, the parasite had a higher

prevalcnce rate in children that engaged in swimming than

those children that did not swim. The high prevalence rate

in swinmcrs could be due tou cother facters such as  socic-

economic status cf the parents and the level of sanitaticn.
Higher prevalcnce rate of L. ducdenale was recorded

for children that lived in bungalcw hcouses than thosce that

lived in tenament houses. The reascn for this result could
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be asscciated with pocr sanitation. Froen the life cycle

of the parasite, transmissicn is by contamination of
materials, food as well as through skin, ete. with L3 larvac.
Thus, if there is mcre prevalence rate in children thit
lived in bungalow houses, then the level of sanitaticn in
such houses should be questicnable,

The findings of the study alsc revealed that .acrc
children that lived in wud houses harbourcd huckwerm than
those that lived in concrete houses. The reascns given
under the type of heouse could be applicable herc,

More children that used pit latrine were found with
the hockwori parasite than those that used water (flusgh)
toilets. Uncovered pit latrines are easily accessible to
flies and this cuuld be the scurce ¢f ccntaminaticn. Thus
there may be mechanical transmission of parasitc¢ from
latrine to focd, and drinking water.

The rcsult c¢f this study also showed that 4. ducdencle
occurred in the fcllowing decreasing order of intensity:
well water, tap water and ooth tap and well water at the
same time. This means that children that uscd well water
stcod the highest risk of infection than those that uscd tap
water, Hookworm infecticns will remain prevalent as leng
as people have no easy and convenient access to olean watur
supplies »nd better sanitary ccndition.

Children with junicr werking class parcents had higher
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be assoclated with poor sanitation. From the life cycle

of the parasite, transmission is by contamination of
matcrials, food, as wcll as through skin, cte with L3
larvac. +Yhus, if there is more prevalence rate in childron
that lived in bungalow houses, then the level of snnitation
in such houscs should bv gucctionable.

The findings of the study nalso revealed that more
childien th:t lived in mud houses hairboured hookworm than
thosc that lived in concrete houses. The reasons given
under the type of housc¢ could be applicable hure.

Morc children thet uscd pit latrine were found with
the hookworm parasite than those that uscd wnter (flush)
toilchta. Uncovered pit latrines arc easily accessible to
flics and this cculd be the source of contamination. Thus
there may be mechanical transmission of parasite from
latrince to food, and drinking watcr.

The result of this study also showed that L. duodea il
occurrcd in the following decrensing order of intcensity:
well watcr, tap water and both tap and well water ot the
sam¢ timce This mceane that children that used well water
stood thc¢ highest risk of infection thon thosce that uscd
tap watere Hookworm infections will rumain prevalent us
long .'s pueople have no easy and convenient aceess to cloan
water supplics and better sanitary condition.

Childrcn with junior working class parents had hipgher
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prevalence rate than those children with intermediate
working class parents. Hookworm infection is associated
with pecple living in environments where the sanitary
disposal of human waste is poor and with people engaged
in subsistence farwing with little or no money to purchase
Shees. lajarity pf the junior working wople of sanaru
village were known to inhabit such an environmen: and
prectice the above mentioned twpe of farming and hence

fhe higher incidence of the parasite in their childrens



16

5.2.7 Enterobius vermicularis is a parasite of huwans

especially small children. Certain primates and rodents

nad been found with the parasite. It has no intermediate

host. Pransmission is principally from fingers, contaminated
clothing or by inhalation of eggs from dust (Willieam nnd Richard
1985).

The parasite was found in only 2 7-year old children,

This further confirmed the above statement. E. vermicularis
is a household parasite. If one person in & family

harbours it the other members of the family are likely to
infected. It is possible then that the infected children
may have contacted the disease from within their respective
families.

Only boys were found with L. vermicularis during this

study. It is possible that the infected children might
have come from infected familics as explained above,

All those found with the parasite did not engage in
swimming. Transmission of the parasite is either by air
or through direct contamination of materials with its

eggs. ‘Thus water is not a medium for E. veruicularis

transmission., Heace the absence of correlation between
the incidence of the parasite and swimming habits.

The study revealed that pinworm was observed only in
children that lived in bungalow houses. As mentioned
eéarlicr, this parasite is a householdparasite and only 2

"ildren harboured it. Therefore, it is likely that they
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got infeccted from their respective families. In related

studies Cross, 1977; Ukpala, 1971; and Awogun, 1984; showed
that fewer number of individuals were infected with the
parasite,

Results of this study alsc showed that only children
living in concrete houses harboured the parasite. Reasons
for this observation could be as earlier explained.

Ho child that used water closet systcm was found
with the parasite only children that used pit. It is
obvious that the misuse of pit latrine can result in the
contamination of fingers, food or water with cggs of the
parasite, which will subsequently lead to the infecticn
of pinwvorm.

The two children found with pinworm infection used
only wvell water. It is likely that duec to the poor
sanitary conditions of the environmcnt, the well water

might hove been contaminated with eggs of “e Vermicularis.

Thus using the contaminated water could lead to the
infection of the children with the parasitc.

It was also observed that only children with junior
working class parents harboured the pinworm. The junior
working class parents may be ignorant of the existence of
the parasite, It is also possible that due to their
socio-economic status they may not be in a position to

provide for medical care since 3., vermicularis is a houschold

e
e

parasite, ils non-treatment could lead to its infecting many

members of the family,
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5.2.8 Trichuris trichiura is a parasite of humans

(5chmidt and Roberts, 1985). It's life cycle iuvelves

no intermediate host. The spread of the parasite ie

rapid where sanitation is poor (William and Richard, 1985).
It is generally believed that T. trichiura may be regarded
as a harmless and assymptomic infection but Jung and
Jelliffe (1952) disagreed with this view. They found the
parasite to be present in over 29 of the population of
Ibadan and concluded that it was the cause cof clinieal
syndromne consisting of prolonged diarrhoca with blood,
abdominal pain and loss cof weight.

As far as this study is concerned, the prevalence of
T, trichiura decreased with age. Children of ages 15 and
above ycars did not harvour tnc parasite. Cross (1977),

1sc found that T. trichiura decreascd with age.

More females were found with the whipworm parasite
than their male ccunterparts. This result is comparable
to the work of previous authors (Cross, 1977; and Awofun,
1984). From past and present findings, it is difficult to
explain why there was the higher incidcnce of the parasitc
in the females. It was however observed that the girls
were found to engage in selling thinges such as chin cain,
guava and lots of edible materials which were exposcd to
contamination. These same girls may also cat what they

sell and get infected by the parasite.
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The parasite, T. trichiura was found only in children
that did not engage in swimming. This is cbvious bccause
of the nature of its life cycle whaich does not iavolve
water ns a medium. Thie does not explain why swimmers
should not harbour the parasitc.

It was observed that I. trichiura was found more in
children that lived in tenament houscs than those living
in bungclow houses. It is knownthat the parasite
transmiscion is aided by lack of good sanitation. liost
cccunants of tenament houses hardly mwaintain their houschold
eamenitics properly thereby exposing them to easy contamination
by the parasite.

Oddly enough, more childre¢n that lived in concrete
houses harboured the parasite than thosc in mud houses. It
is possible to associate the incidence of the parasite in
the concrete houses tc the fact that the latter were of
the tenament type, while the mud houses were usually a
one family type of housing.

The result of the study also revealcd that children
that used water (flush) toilcts had a higher prevalence
rate of T. trichiura than those that used pit latrine. 1Ir
the type of toilet used was solely responsibile for the
incidence of the parasite, then it may be suspected that
the water (flush) system toilets were poorly maintained

thereby leading to the higher incidence of the parasite.
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Cnly those children that used both ta. and well
water at the same time for drinking and other domestic
activities were found with T. trichiura. CLince no child
using solcly tap or well water was infected it is
possiblc that those infectid with the parasite from both
tap and well water might have ceontacted the parasite
through other sources such as the type of houses or
the stetus of the parents.

T. trichiura had higher prevalence rate in children
with junior working class parents than thosc with intermediate
working class parents. The results indicated that socio-
economic status of parents influenced the incidence of
the parasite. The junior working class parents are gencrally
known to bhe either ignorant of the nced to provide their
familics with adequate medicare or are unable te do so due
to their poor financial cendition and hence the higher

incidence of the parasite in their children.
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5.3 FACTORL AFFLCTING THi THCIDLNCE OF LaRACIVLE:

A number of factors were considered in relation to
the precvalcence of the parasites in Gamaru school children.
The factors are age, sex of pupils, swimming habit of
pupils, type of house of pupils, structurc of house of
pupils, type of toilet used by pupils, ti. typce of water
supply available to the pupils and the socio~economic

status of thc parents of pupils.

5.3.1 AGE CF }FUPILS aND INCIDLNCL CF PARASITL:

The age range of children exawined was between 5 and 19
years. Parasitic prevalence by age are listed in TABLZG 3,

1 - 17. Znterobuis vermicularis, Hymenolepis nana,

Ascaris luubricoides and btrongzloidcs Stercoralis were

found only in the younger children between the ages of 5 - 12
years. Children at this agc groups are normally very playful,
in dirty and coutaminated soil or envircnment and are not
usually nindful of the attendant health risks invelved.

Some of theparasites such as H. nana and &, vermicularis are

houschold parasites hence infection may be by contasination
of food,water, beddings in the family., The incidence of

Ancylostomwa duodenale and Trichuris trichiura was found to

increase with age whilc Lntamoeba coli was found to have
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higher prcevalence rate in younger children. Pransnission,
of the three parasites menticned, is aided by insanitury
envircnncnt. 4nd children of these ages (5 - 19 ycars)

are scomehow careless about sanitaticn.

5.%.2 SEX OF PUIILS LND INCIDENCE CF Y. RIGITES:

Sex differences occurred in the distributicn of scne

parasitic infections. Prevalence rates for Entamceba ccli,

Hymenolepis pana and Trichuris trichiura eggs were higher

in femalc than in male pupils. The reverse is the case in

the prevalence of LScaris lumbriccides, ancylistowa Jducdenalc

and Schistosocwa manscni. During this study girls in Sawaru

village could be vasily scen after schoel heurs engaging

in playing house as well as in the selling of fucd items,

As a rcsult they could have becowe casy targets to intestinal
parasitic infection as they usually atce from the cxposed
fucd materials meant for swle. The hipher prevalence rate
of the parasites in the boys ceuld be attributed te their
rough and careless attitudes. Boys noerwally enjecy a coertain
degree of freedom ¢f movement frem their parents which they
sometines misuse by e¢ngaging in scuwe hazardcus activitics
such as playing in contauinated sci}. They are thus veing
easily predisposed te infecticn by the parasitos.

Entercbius vermicularis infecticn was found to be

absent in females while Etrengyleides stercoralis infection




was absent in maeles. Thesce two parasites are heuseincld
parasites and their incidence in the boys und girls
respectively could be ussceiated with the respective
familice of the aifected children. Thus, it is pussible
that other amembers c¢f the respective families might be

infected with the parasites irrcspective cof their sex.

5¢3.3  SWIMYING H.BIT OF PUPILE iND INCIDFNCE OF PARLSITES:

Highcr prevalence of un, ducdenale and Schistoma

mansoni was found in children that engaged in swimping.

The high prevalence rate of £, mansoni in the children that
engaged in swimaing confirmed the known fact that water is

a prerequisite for the completion ¢f the life eyele of the
parasitc. The higher prevalence of 4, ducdenalc in children
that engaped in swimming cculd cnly be cxplained on the
basis that the banks c¢f the pond in which the children swaua
could be countaminated with infected facces which could have

been a scurce of infection.

S. Stercoralis, H. nana, i. luwbricoides, .. verwicularis

and T. trichiura were fcund only in children that did not
engage in swimming while & highoer prevalent of L. coli was
also rccorded for the non-swimners. JIafection by these
parasites is known to be as a result cof peor sanitary
conditions whilc their transmissicn is by inpustica of their

eggs in c.ntaninated scil, fcod and water.
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5.3.,4 TYPL CF HOULL OF FUPILS AND INCIDENCL CF PARASITIS:

Two types of houses were identified during this study.
Therc was the bungalow type of house and the tinaanent type.

Enterobius vermicularis was found in cunildren that lived in

bungalow house while Ancylostoma duodenale, Hymcnolepis nana

and Schistosoma mansoni had a higher prevalence rate in

children living in bungalow type of houses than those

living in tenament houses. Yrom the life cycle of the
parasites, it is known that transmission is by contanination
of food and water, Thus, the level of sanitation in the
bungalows is questionable., This is because one cxpects

the lcvel of sanitation in a bungalow to be better than

that of tenament. k., vermicularis is a houschold parasitu.

Its prevalence in children that lived in bungalow houses

may be from contawination by other infected members of the
family, ‘The high prevalence of the other parasites could

be associated with other factors such as age, socio-cconomic
status of the parents, among others.

Strongyloides stercoralis, hntamoeba coli, Ascaris

lumbricoides and Trichuris trichiura, however, had a higher

prevalence rete in children that lived in tenament houscs
than those that lived in bungolow houses. Tcnament nouses
are usually inhabited by peoplc with different social and
cultural backgrounds sharing thc same scocial amenities.
The high prcvalence may be due to poor maintenance of the

environment. Thercby exposing them to casy contauination
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with the eggs and cysts of the parasites.

HeDe9 “TRUCTURE CF HCULL aND THCIDLNCL OF rahallThS:

Lurprisingly enough, wnterobius vermicularis was

found only in ¢hildren that lived in concrete housee.
This parasite is also a household parasitc. Therefore,
the incidence may be due to the presence of an infected
or infected member(s) of the family. The presence of the
parasite may also be¢ associated with the fact that  though
the houses were built of concrcte, they were also of o
tenamcnt type.

Children living in concrete houses also had higher

prevalence rate of Ascaris lumbricoides and Trichuris

trichiuras; The reasons mentioned earliur on may also b
applicd here. The hign prevalence may also be ussociated
with other factors such type of house, age, ctc.

Ancylostoma duodenale, Ltrongyloides stercoralis, hntamocba

coli, Hymecnolepis nana and ..chistosoms mansoni had higher

prevalence rate in children that inhabited mud houses than
those living in concCrete houses. The mud houses were Known
to have lots of cracks in their walls. These cracks may
serve as hiding places for insects which may serve as
intermcdiate host of some of the parasites such as H. nana.
There are higher risks of contamination in the soil due to

lack of cemented floors.
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5+3.6 TYtk OF PCILET CF xUsILL AND INCIDENCE OF FARAGIILS:

The parasitic infection could also be groupcd according
to the type of toilets used by the pupils in tneir houscse.

S. stercoralis and E. vermicularie werc found only in

children that used pit latrine. A. duodenale, L. coli,

A. lumbricoides and £, mansoni had higher prevalence rate

in children that used pit latrine than those that uscd watcr
(flush) toilcts, while . nana and T, trichiura rccorded
higher prevalence rate in children that uscd watcr (flush)
toilets. Uncovered pit latrines are easily accussible to
flies, thus serving as ready sourcus of contawination,

The flics may therefore act as mechanical vectors of tac
parasites. In other words, insanitary conditions of the
latrines and carcless handling of human wastes way lead to
contamination. The higher prevalence of H. nana and T,
trichiura in children with water (flush) latrines could be
as a re¢sult of poor maintenance as well as other factors

such as age of pupils.

5¢3.7 TYXL CF WATER LUPFLY AND INCIDENCL CF PARASITLS:

A. duodenale, L, stercoralis, L., coli and Y, nara hagd
— —_— ——— e —— — —

higher prevalence rate in caildren that used well watir thap

those that used tap water, L. vermicularig was found solely

in children that used well water. Well water are not sually

safe as they are exposed to contawmination by eggs and/«
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cysts of parasites. 1f the well water is contaminated

with the parasitcs, using such contaminated water could
lead to the infection of the children with the parasite.
T, trichiura had higher prevalence rate in children that

used tap water, while A. luworicoides and {. mansoni were

recorded as having higher prevalence rate in children that
used tap and well water for drinking and other domestic

purposecs. The incidence of A. lumbricoides and . manSoni

in children that used tap is an unusual case, uspecially

with the knowledge that tap water undergoes lets of processior
during purification and also knowing that the 3 parasites

were associated with insanitary condition. Ihe only
explanation could be attributed to the unhygienic handling

of thc tap water and other factors mentioned in previous

discussions.

5¢3.8  OCCIO-LCCNCMIC STATUS. CF FARLNTS CF PUPTLE AND
INCIDNCE. OF PARASITIN:

The parents of pupils examined in this study have been
put into two groups, namely Junior working class parcnts
and intermediate working class parents. Children of the
Jjunior working class jarents were found with cight parasitcs

in this survey. . vermicularis,for example, was only found

in children with junior working cluass parents, while higher

prevalence rate of A. duodenale, L. stercoralis, m. coli,
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A. lumbricoides, £. manscni and T. trichiura was also
recorded for the same category of children. Junior working
class parcnts experienced lower standard of living. +thus,
due to their status they may not be in a position to
provide adequate preventive medicarc. Coupled with the
above reason could be ignorance of the existence of the
parasites which could lead to its non-treatment. k.

vermiicularis has been identified as a houschold parasite,

its non-treatment of an infection could, therefore, lead
to its infecting many members of the family.

Only H. nana was found tobe more prevalent in children
with intcrmediate working class parents. As far as . nana

infection is concerned it could be that other member(s)
of the fawrily were infected. The age of the children or
the after school activities they engaged in could also

contribute to the level of infeetion.
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5.4  HPIDEMICLOGY AlD CCNTRCL

Intestinal parasitic infections arc distributed

virtually throughout thc world, Nigeria inclusive, with

high prevalence rates in many regions. The auocunt of

harm caused by intestinal infections to the health

and welfare of individuals such as school children and

the cosmmunities at large depends onfive factors namely:

Ta
2e
Je

The parasitic species;
The intensity and cause of infection;
The nature of the interraction between the

parasite species and concurrcnt infections;

The nutritional and immunological status of
the population;and

Nuwerous socio-economic factors (W.H.0., 1986)
such as those included in this study

For effective control of any intestinal purasite, the

type of puarasite und its life¢ cycle must be known as well

as the aforementioned factors. “ontrol measures could be

aimed at the parasite itself orfand its intermcdiate host

if any, or at the environment of the human host,

Most of the parasites found in the study were soil-

borne helininths and protozoan and are associated with

insanituary condition. 1In subsequent discussion control

measures of each parasite will be suggested.
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5.4.1 Ascariasis is transmitted through ingestion of
infective eggs from contaminated food, nands or wator,
thus insanitary condition. Frevention and control of

Ascaris lumbricoide¢s can rceduce botn morbidity and

mortality caused by the parasite within a short time,
In addition to sanitary measures and health education,
large scale chemotherapy can effectively lower the
population of worms in school children in a given arca
such as Samaru village. Mass treatment is Jjustified
when the prevalence in all age groups is high, while
selective chemotherapy is appropriate when adecuate

laboratory facilities are available (W.H.,0., 1986).

h.t.2 Infection with Hymenelepis nana is not considercd

as a public health problem but rather as a familiar one

and is approached in that way (William and Richard, 1985).

If a pcrson in a houschold is found to be infected, the
following have to be undertakcn:

Te Determining the number of infected persons and
treating all of them;

2. Cleaning the dwelling - clothing, bedding,
bathrooms and the hooks and corncrs;

5« Killing insects in the house and making it
less attractive for them. (Insccts as earlier
mentioned can serve as intermediate host of
the parasite - Refer Chapter 5).
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4. Tcaching measures of personzl hygienc
especially to children who might not yet
have developed fastidious habits.

It is important to rid all persons of their infecction
and to undertake preventive measures at the same time,
Cleanliness and personal hygience are keys to ensuring

that transmission is stopped.

5.4.% Morbidity and mortality from hookworm depend much
on the worm load. Thercfore, the control of light infections
and the rcduction of local prevalence may be achieved by
sanitary measurcs and better health cducation alone.

Heavy and intensive infection in children, when diagnosed,
require rcgular chewotherapy, which reduce worm load.
0ddly enough,s help Sometimes comes from unexpected sources,
Hookworm infection in Egypt as reported by Walton (1381),
has declined because of the availability of inexpensive
plastic shoc¢s., The protection that these shoes provide
seems to have reduced the prevalence of hookworm infccetion.
This condition can be applied to inhabitants of Samaru
village. Perents should be piven the advisc to buy snous

for their children and eunsure that they wear them,

Se.4.4 Transmission of bhaterobuis vermicularis is principally

from fingers, contaninated clothing, or by inhalation of

eggs with dust. Pinworm infection is a house hold diseasc.



132

If one person in a family is found to be infcicted,
usually other children aund adults will also be iafceted
(Wwilliam and Kichards, 1985). Therefore, everyone in
the family should be treated regardless of whether they
have c¢vidence of the infection.

In addition to treating thc children and adults,
scrupulous cleaning of the house and frequent washing
of bed linens and under clothing are essential to ridding

the housc of infective eggs.

5.4.5 Strongyloides stercoralis is likely to be a

widesprcad problem only in arcas with warm, moist climates.
Prevention and control involve sanitary disj.osal of
human waste, treatment of infcctcd perscons and elimination
of infection in companion animals or/and astringent animal
control mecasures.

If a member of a fawily is diagnosed as having S.

stercoralis infection, all of the other memvers and

companion animals should b¢ examined and treated if
necessary. The source of the infection should be sought

in the vicinity.

5.4.6 With the basic knowledge of the pattern of the

life cycle of Schistosoma munsoni comes the keys to its

control. It is obvicus that sanitary disposal of human
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excreta wnd reducing populations of srnails werc the steps
to take. Infected persons, in this case, childrcn can
be trecated. Freventing infections in humins could be
accomplished by immunization or by preveuating the
penetration of cercariac. There is, however, still no
vaccine warketcd for developing artificial immunity.
Prevention of penetration of cercariae could be achicved
by the application of substancus tc the skin which act
as an impenetrable barrier, or kill or repel them
(William and Richard, 1985). Children should be
discouragecd from engaging in swimming before or after

school hource.

5.4.7 ontamocba coli is a coumensal that never lyscs

its host's tissue (tchimidt and RKobert, 1985). It is
more common in humwans which include school children,
partly because¢ of its superior ability to survive in
putrefaction, (Schmidt and loburt, 1981). Infection is
by contamination of environment. (bviously, this is a
reflection of the level of sanitation and water treatuwent.
No trcatment is required for L. coli infection. Howcver,
infection with this protozoan indicatcs that opportunitics

exist for ingestion of E. histolytica, which causes amocbic

dysentery (bchmidt and Robert, 1985).

5.4.8 The two requirewents for Prichuris trichiura to
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become a cerious hcalth problem in children are poor
standords of sanitation in which human facces are
deposited on the soil and the combination of physical
conditions that allow the worm's survival and dcvelopment,
The parasite survives in moisturc-retaining soil, high
huwoidity and densc¢ shade (Schmidt and Kobert, 1985).
Children gut infectud Ly vither drinking contauinatcd
water or by placing ugg-coataminated fingers in tucir
mouths,

It may be expucted that the intensity and the
prevalence of trichuriasis will decreasc with the
improvencat of general sanitation and health cducation,

(w.i-{t(.". % 1985).
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SUMMARY

Te

3.

The title cf this study is the Incidence of Intestinal
parasite of school children of Samaru village.

The study was carried cut amcng 250 schocl children
out of which 145 were infcected.

The incidence c¢f infection was fcund to be high and
sume individual students harbcured as uany as two

tc three parasites.

In descending c¢rder of magnitude, Lntamceba ccli,

ancylostoma ducdenale, Schistosoma mansoni, .scaris

lumbricecides, Trichuris tricuniura, Hymenolepis nana,

Strongyloides sterccralis and znterobius vermicularis

were the prevalent intestinal parasites ancng the
pupils.

Distributicn c¢f thesc parasites in relaticn o eight
parameters, namely age, sex swimning nabits, type cf
hoiuse, structure f house, type of tuilet, type of
water supply @nd scvcic—tconcmic status of parents of
pupils were discussed.

Where we reccerded a total number cf 76, 61, 16, 13,
11, 5,2 and 2 pupils respectively cut of 250 children

exauwined.
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E. ccli, E. vermicularis, H, nana, .. lunbriccides

and §. stercoralis were found only in younger

children between the age of 5 - 12 while . duvdenalc

and T. trichiura infecticn was found t- increasc with
I, triciiur: was

=

agcCe
stercoralis, E. ccli, H. nana a:.l

Se
o —

M
found tc be mure prevalent in fewales than males
while the reverse is the cuse in tonce prevalence of

e lunmbriciides, ie ducdenale, £. wanscni and L,

vermicularis.
Se. mansoni was fecund tc be mcre prevaleat in swimners
The reverse is the casc¢ in 5.

than non swimmers.
Stercoralis, H. nana, L. lumbricoides, E. veraicularis,
E. c¢li and T. trichiura.
9. The higher prevalence rate of §. stercoralis, L,
vermicularis, a. ducdenale, k., ccli, 4. lumbriccides
and §. mansoni was recorded for thosc pupils that us.d
pit latrine than thcse that uscd water closet toilots,
10. L. vermicularis, ... duvdendle, £. stercoralis, k. coli
ile nana, L. lumbricoides and 5. mansoni were found to
be more in pupils that used well water than thuse th ot

used tap water.
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Transmission cf all parasites was found to be
associated with insanitary condi ticn of the
envircnment thus resulting t¢ contaiinaticn of

scil, fccd, water supply, etc.

Possible cuntrcl measures such as gooed sanitaticn

and hcalth education were suggested.
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5.6 RECOMMENDLTICN:

From the foreguing discussicne, it is cbvicus that
eradication of thesc parasitic infections is the ideal objc
objective., bEradicaticn will be difficult because cf the
high cost, the development ¢f resistunt strains of the
parasites against drugs and also the pcor sccicl scrvices.
Contrcl measures, however, wmay be more yrealistic.

The Government should formulate apprupriate peolicies
which will improve the busis heulth services and provide
the basic sccial amenities such as clean drinking water,
sanitary places for refuse¢ disposal, ete.

Zffective campaigns (using the wass media) cn
environuental sanitation aud perscnal hygiene should be
continuocusly monitored. Effcrts should alsc be made to
train and retrain adequate perscnnel (including teachers)
for the control measures against intestinal purasitic
infection,

Special attention should be given t¢ scheols because
schoul children are very receptive and will casily follow
the tcacher's direction., <Thus the Ministry ¢f Lducaticn
shculd include Health Education in the schoel curricula,

Those pupils fcund with the parasite(s) should be

given adequate and currect trcatuwent (drugs).
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5.7 ARSLS OF FURTHLER RELDARCH

Incidence ¢f urinary parasites, blocd, sputun,
aspiratce and biopsy in schecl children of Sararu
village cculd be locked inte tu give us the prevalence
of the variocus parasites found in the varicus parts of
the bodye.

Cne factur which is not taken intc¢ account in this
writc up is pets. This, ccupled with the examinaticn
of stool sample cr any of the ¢ther samples uentioned
above, cculd be locked intc to sec if the discase has
a zoonotic origin or not,

If the parasites are of zcoonotic origin, varicus
methods of coentrel can then be furmulated aincd towards
its eradicaticn and/cr ccntrcl.

Curative measures fcor pupils with parasites cspeciall)

singlc dose drugs cculd be investiguted.



Appendix 1

CLASSIFICLTICHN CF PARASITES SEEN DURING THL SURVEY

1.

5.

FHYLUM

5UT ERCLASS

CLASL
CRDLR
GENUS
SPLCILES

PHYLUM
CLLSS
OKDLER
GENUS
SPECIES

FHYLUM
CLASS
ORDER
FAMILY
GuNUS
SPECIES

Protozoa
Sarcodina
Rhizopodea
Anoebida
Entamoeba

Entawoeba coli

Nematoda
Phasuidea
Ascaris
Ascaris

Ascaris lumbricoides

Nematoda
Phasmidea
Strongylata
Ancylostomidae
ancylostoma

Ancylostoma duodenale
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FHYLUM
CLaBE
ORDER
LMILY
GENUS
SFLCIES

PHYLUM
CL4SEL
OUBCLASS
CRDLR
F.HNILY
GENUS
SPECILS

PHYLUM
CLASSH
OKDER
FaMILY
GENUS
SPRCILY

e

.
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Nematoda
Aphasmidea
Trichurata
Trichuridae
Trichuris

Trichuris trichiura

Flatyheluinthes
Treuatoda
Digenca
SBtrigeata
Schistomatidac
Schistosona

Schistosoma mansoni

Nematoda
Fhaswidea
Rhabditata
Strongyloidae

Strongyloides

Strongyloides stercoralis




PHYLUM
CLAGS
OKDLER
FaMILY
GENUG
SFECILS

PHYLUM
CLASS
ORDER
FLAMILY
GENUS
SFECT LS
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Platyhclminthes
Ccstoda
Cyclephyllidae
Hymenolepididae
Hymenolepis

Hymenolepis nana

Nematoda
Fhasmidae
Oxyurata
Oxyuridae
Enterobius

Enturobius veraicularis
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Appendix 2

CUESTION..IKE

TOFIC:= THL INCIDENCL CF INTLI PINAL PARLLITLS IN GCHOCL

CHILDHRLN OF CAMLRU VILLAGL.

Pleasc answer the following gquestions in the spaces
provided and submit it along with ycur stoel and urine

specinen,

1. N-&I‘L‘J G}‘ C}IILD:'CDI.IO.-.....'lb..‘.tl.ll.l.&‘l.l..
2. AG}:J CF cHILD:"II'UO-I & ® B & & & 0 0 AW S a N s a0 P a P PR
3. ASEX OF CHILD:'.OO-.I.I....000-...0.!ll.ll.l.ll......
4‘ PIJML CF EJCHmL:".........I-.‘.ﬂ......‘....l......

5e
6.
7.
8.

9.
10.
1.
12.

CLJ‘BL oI‘I CI{ILD= L B AR B LI B B B B B B O B DR B B N B B
EWIMIIIING HABIT‘_“\'_‘: L B B B B B BN I B I R B R B BN
PAI‘-‘E;NT ¥ {- CCCU}A I‘IC;‘I : LU I O B B A B B R B I B B BN AN N

TYLL CF HCULL: (a) TENEMSHT/BUNGLLOW®*
(b) MUD/CCNCRETE®*

TYPL: OF TCILLT FaCILITY: FIT/MC/BUSH/UTHERS *
SOURCL CF WATER SUPPLY:sceecsssssssecsrcavesossasiss
DC YCU SUFFLER ANY INTEBTINAL INFECTICH? YES/NC*
I¥ YOU DU WHAT TYFE? cecessssnstensabossssivensans

Thank you for your cooperation.

* Delete the inapplicable,
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hppendix ITI

EDU: /1442/V(L/1-2

IJ.E;;-I.- (.'fficu‘
zaria.

11th February, 1985.

HALIMATU SA'ADTYY. TDKIS

Thc above named is a post-graduate student 2t the
departuicnt of Biological keicnce, A.B.U. Zaria. Lhe is
hereby permitted by the authority to collect urine =and
stool samplcs from the under mentionced schools at nny
time she wishes to do so.

The schools arc:-

(1) SL'IDU L.cede

(2) LAMARU L.b.A.

(3) LMINA L.Z.A.

(4) LEMU L.l.A.

(5) BUMO Leisehe

(6) MIL-GCMA L.E.h.
(7) JUWL'A GAKI L.®.A.
(8) G.D.£.S. BCMO

(5gd)
S+B. Baballe
anlo Samal‘l.l ;:;I't,'r—'t s
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