. d =
2023 Proceedings ofthe 2 National Conference on Research and Development of the Institute of Education

EPIDEMIOLOGY OF SCHIS
COMMUNITY PAIKORO I,

Ahmadu Bello University, Zaria.

TOSOMIASIS IN KOROKPAN
GA, NIGER STATE, NIGERIA

SHEHU, Z. A.", ABOLARINWA, S. 0.2, OMALU, 1. C. J.2, BALA. E.3
INiger Sta{e Co.llege of Health and Technology Minna, ’Department of A’nimal B,iolagy Federal
University of Tec(mologv Minna, ’Ibrahim Badamasi Babangida University Lap’ﬂi
Email: zeeshehubida8 1@omail.com Phone: 07038553442

ABSTRACT

This study examined the prevalence of
associated risk factors. Six hundred q
randomly from the students who cons
and associated risk factors using a 4
concentration techniques while the y

schistosomiasis in Korokpan community, its intermediate host and
nd twenty-three (396 urine and 227 stool) samples were collected
ented after obtaining some vital sociodemographic characteristics
uestionnaire. The stool samples were processed using formol ether

' : rine samples were processed by ordinary centrifugal sedimentation
technique. Snails were sampled from October 202] to January 2022. They were identified according to

shell morphology and the rates of schistosome cercarial shedding recorded. Also, the physic-chemical
parameters of the fresh water were determined using standard methods. The study showed an overall
prevalence of schistosomiasis in the study area to be 44.78% with 57.58% urinary schistosomiasis and
22.47% intestinal schistosomiasis. The infection rate was significantly higher in males (47.32%) compared
to the females (34.17%). The result indicates that there is an increase in prevalence with increase in age.
Age group 11 -15 years had the highest rate (53.77%) of infection, followed by 16-20 years age group with
32.04% rate of infection. The results of this present research also showed that aquatic snails are present
in the study area with variation in the number of snails sampled monthly. Two different types of snail
species intermediate host were encountered Bulinus globosus and Biomphalaria pfeifferi with Bulinus
globosus more abundant than Biomphalaria pfeifferi. The mean of the selected physio-chemical
parameters of water bodies were found to be within the range that can support snail population. This study
therefore, calls for effective snails control programme and public awareness on the role of snails in
transmitting animal trematode in the area.

KEYWORD: Physico Chemical, Prevalence, , Schistosomiasis, Snails

1.0 INTRODUCTION where they eventually mature and lay eggs that
Schistosomiasis or bilharziasis (Fitsarin Jini/  scar tissues of the organs, which eventually results
Tsargiya) is a Neglected Tropical Disease (NTD),  to discase condition (Angaye, 2016). Essentially,
endemic in Africa and is reported to be second to the dlseas.c is groupfad nto two: urogenital
malaria in terms of socioeconomic and health schistosomiasis a?d mtestma'l schistosomiasis
impact in trdpics (Inobaya et al, 2014). It is a  based on the orgaxts affected (Njunda etal, 2917),
Parasitic disease caused by parasites of the genus Apprommately 90% offhe cases occur in Africa of
Schistosoma (Chen et al, 2020). Among the which nearly Fwo-_thlrds arc caused by .
Species  of Schistosoma, S. mansoni, . haematobium, ngcna‘ ha§ the lpghest pr:evalence
haematobivm, and S, japonicum are the major ~ among the 75 countries in which the disease is
causes of human schistosomiasis globally (Chuah ~ endemic .(Uchcndu et al, 2017, WH.O,- 2019).
e al., 2019). However, Schistosoma mansoni and Ir}lcr_mCd’at.c ot : of schistosomiasis  arc

haematobium are widely distributed and the dlStﬂl?uth in many hdbltgts as they can bc_adap_th
dominant cause of human schistosomiasis in in v.v1de. range of environments. .It diversity,
Aftica (WH 0,2019). distribution an_d abundance is determined by many

Olluses  serve as  intermediate hosts to  factors that mcluc;CS pH, Water temperature,
Schistosomiagis (Chen et al., 2020). People nutritive ‘_:On.t enlt 2 thef»;/later body, guisolycd
senerally become infected when they comes in  OXYEem, phy;lci\ lx}1latufeo t lesubstratum, calcium
“Ontact with infected river harbouring cercariae-  ion and depth (Alhassan et al., 2016).

shedd; LT TR i v SR
peiddmg snail. The infective larvae mCChamc?éz Schistosomiasis is one of the most prevalent
etrate their skin migrates via the venous sys endemic parasitic infections in Nigeria and has

o the portal vein of the intestine or the bladder

\\
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serious social and developmental impact on
humans, most especially children showing signs of
anernia, abdominal pain, reduced growth rate.
leaning difficulties, ete. (Ugochukwu et al.
2013). Korokpan is surrounded by water body and
most of their activities is in line with water ¢.g
fishing and farming and that's one of the
predisposing factor of schistosomiasis. The
prevention and control of schistosomiasis has
become crucial and resource demanding through
implementation of health programs. Thus,
generation of data on the disease prevalence would
be very essential. To understand the transmission,
control, and eventual elimination  of
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schistosomiasis, — accurate — identificatjoy )
cchistosome species infecting im“"'“\t‘dim(\
cnails is imperative.  Theretore, s
oxamined the prevalence of schistosomiy
Korokpan community, its intermediate
associated risk factors,
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2. MATERIALS AND METHODS

2.1 Study Area

A cross-sectional community-based study
conducted among primary school childrey i£1
Korokpan community of Paikoro LGA, Nige
State.
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Figure 1: Map of Niger State Showing Paikoro LGA

2.2 Study Population

A total of 623 individuals who agree voluntarily to
participate in this study were used for this study.
Their stool and urine samples were collected and
used for this study. This was done according to the
method describe by Ojo et al. (2021). A pre-
valic_la.tcd qQuestionnaire was applied to the
participants in order to collect demographic data,
socio-economical background, behavioural risks

and environmental sanitation and living conditions
of the people (Dawaki ey al., 2016).

2.3 Sample Collection and
Examination

Stoo_l .and urine samples were collected from each
partlcxpant,'betwcen 9am and 2pm, into 100 m]
clean containers with wide mouth ang screw-cap

Parasitological

Stooi

samples examined by direct

were
microscopy, formalin ether sedimentation aﬂd'
Kato Katz methods for the presence of S. mansoni
eggs as described by Dawaki er al. (2016). To
determine the worm burden, egg counts were k¢!

and recorded as cggs per gram of facces (EPG) o
each positive sample and the intensity of int”ccno(l;;q
werce graded as heavy (400 EPG), moderat¢ (10
399 EPG) or light (1-99 EPG) (Ojo et al.. 2021}

Similarly, urine samples were cxamiﬁ.cd ‘(or
haematuria. To achieve this, ten (10) milliliter® Od
urine was transferred to the test tubes ,3?1
centrifuged at 3000g for 5 minutes using b‘t‘;
centrifugc.'F or identification of Schismsm{l(’ LL’:‘
after centrifugation, the supernatant was dl'S(.‘ﬂlk ;
and 10 pL the urine sediments were examinet
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o cges of Schistosoma using x10 objective nose

¢ light microscope. The number of eggs was
0 bicst, on several fields of Fhe preparation with >
gg i 0 mL of urine con51der_ed heavy infection
accol; ding to the method described by Ojo ef al,

(2021).

2.4 Snail abundance, identification and
Jetermination of infestation rates

Spails were collected in selected river/pond using
a scoop net between the hours of 8.00 am and 9.00
om at monthly intervals. Collected snails from each
sampling site were placed in 50 ml plastic
containers and transferred to the laboratory
(Senghor et al., 2015). The sampled snails were
rinsed with tap water, sorted and classified
according to shell morphology using the field
identification keys described by Senghor et al.
(2015). Snail abundance was determined by
calculating the total number of snails collected per
month. Each snail was tested by placing in glass
tube with 10 ml of filtered water and exposed to
direct sunlight or to electric light for 30 to 40 min
to induce cercarial shedding. The schistosome
cercariae issued by infested snails were then
checked under a dissecting microscope and
identified (Senghor ef al., 2015). The ratio of the
snail number shedding Schistosoma spp cepcariae
and the total number of snails tested were
represented the infestation rate.

25  Physico-chemical Analysis

Water temperature was determined with common
mercury-in-glass thermometer (-10-1100C range),
PH was determined with Jenway 3305 pH meter
model at room temperature while Total Hardness

(mg/L), Dissolved Oxygen (mg/L) and Biological
Oxygen Demand (BOD) were determined using

Winkler’s methed as reported by Adebola et al.
(2015).

2.6 Data Analysis

Data collected from the field study and those
generated in laboratory studies was processed inte
means and standard deviation using Microsoft
Office Excel 2010. The species composition,
relative  abundance and  physico-chemical
properties of the intermediate snail host was
represented in percentages and Bar charts. Chi-

Square analysis using Statistical packages for

social Scientists-version 20(SPSS-20.0) was used
to test for statistical differences between the
distributions of schistosomiasis infection by age
and gender. All decisions on statistical comparison
of means were taken at p<0.05 level of
significance.

3.0 RESULTS

3.1 Prevalence of schistosomiasis among
children in Korokpan Community

Out of the 396 urine samples examined,
228(57.58%) were positive for S. haematobium as
shown in Table 1. Also, out of the 227 stool
samples examined, 51(22.47%) were positive for
S. mansoni (Table 2). The overall prevalence
showed that out of 623 samples examined,
279(44.78%) were positive for schistosomiasis (S.
haematobium and S. mansoni). The result therefore
showed a high prevalence of schistosomiasis (S.
haematobium and S. mansoni) among children in
Korokpan community paikoro LGA, Niger State.

Table 1: Prevalence of S. haematobium in the study population

Sample No. Examined No. Positive Percentage Positive
(%)

\

Urine 396 228 57.58
Table2; p i i ulation
=20%¢ 2: Prevalence of S. mansoni in the study pop -

2 iti P e t P 7|

SamL No. Examined No. Positive ( ‘;Sc ntage Positive

Stool 237 51 2247
\
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Plate I: Egg of schistosomes

Table 3: Prevalence of schistosomiasis in relation to Gender

12 Prevalence of schistosomiasiy In relatigy,

to Gender /
fable ¥ shows the prevalence of schistosomigg;, n |
relation to gender of the school children the
study area. The infection rate was significagyy,
higher (p < 0.05) among males (47.32%, thag ;
among females (34.17%). S haematobiym Was

higher in males (59.94%) tl'mn fermales (46.38%), ‘
Similarly, S. mansoni was higher (23.86%,) among |
male students than 17.65% in females, |

o — o

Sample Urine Stool Overall
prevalence
No. No. Percentage  No. No. Percentage !
Examined  Positive  Positive (%) Examined  Positive  Positive (%) !
Male 327 196 59,94 176 42 23.86 4732 i
{
Female 69 32 46.38 51 9 17.65 34.17
TOTAL 396 228 57.58 227 51 22.47 44,78 !
X’=16.321; df =1; P=0.005 . ;
33 Prevalence of schistosomiasis in relation

to Age Group * .

The result of the prevalence of schistosomiasis in
relation to age groups is presented in Table 4. The
result indicates that there is an increase in
prevalence with increase in age. Age group 11 -15

followed by 16-20 years age group with 32,04% |
rate of infection. The lowest rate of infection was §
however recorded in the age group 0-5 years. Chi- ¥
square analysis therefore showed that there was |
significant  difference in the prevalence of i
schistosomiasis according to age of students H

years had the highest rate (53.77%) of infection,  examined at p<0.05. i
Table 4: Overall prevalence of schistosomiasis in relation to Age Group §
Age Group No. Examined No. Positive Percentage Positive (%) b
0-5 12 1 8.33
6-10 32 6 18.75 {
11-15 398 214 53.77 i i
16-20 181 58 39 04
TOTAL 623 279 4478 :
X*=23.542; df =3; P= 0.005
34 Risk factors associated with

schistosomiasis infection

Table 5 shows that infection rate was higher
(45.75%) among students whose normal source of
drinking water is stream rain and well than thosc
whose source of drinking water is pipe (43.41%).
Participants who do not have toilet in their houses
had higher risk of acquiring the infection
(48.98%), while those with toilets in their houses
had less risk of infection (37.55%). With regard to

family size, children from large family had a
higher rate of infection (50.13%) than those with,
<10 family members (36.59%). Also, children whe,
make contact with water for domestic purposes had:
the highest rate on infection (60.12%) followed b).
those who swim in the river (39.04%). Moresol
participants who do not wear shoe/slippers wher
going outside had a higher rate of infectior

(48.72%) than those who wear shoe/slippers whcﬁ\
going outside (43.41),

e
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Table SMtOI's associated with schistosomiasis infection
’mbles No. Examined  No. Positive Percentage
Positive (%)
W’f drinking water
afe source (pipe) _ 258 12 43.41
Unsafe source (stream, rain, well,..etc) 365 167 45.75
préseﬂce of toilet in house
NO 394 193 48.98
YES : 229 86 37.55
Household meonthly income
> NGN32000 261 96 36.78
< NGN32000 362 183 50.55
Family size
<10 members 246 90 36.59
> 10 members : 377 189 50.13
Reasons for water contact
Swimnﬁng . 187 73 39.04
DomestiC purposes 321 193 60.12
Fishing 101 12 11.88
Waste disposal 14 1 7.14
Do you wear shoe/slippers when you go
outside?
YES 389 165 4241
NO 234 114 48.72
3.5 . Distribution of snail intermediate host relatively less abundant (78). Out of the snails

of schistosomiasis in the study area

Two different types of species snail intermediate
host were encountered Bulinus globosus and
Biomphalaria pfeifferi in the study area as
presented in table 6. The overall snail counts for
the whole period of sampling showed that Bulinus
globosus was the most abundant snail species
(219) in the area, while Biomphalaria pfeifferi was

collected (297) only (34:01%) encountered were
infected with cercariae. Also table 6 shows the
number of different species identified by site of
collection, site A had the highest number of snail
(155) collected while the least number of snails
(142) were collected in site B. There was no
significant difference between the snail species
- sampled and the sampling sites (P>0.05).

Table 6: Distribution of snail intermediate host of schistosomiasis in the study area

Sampling site Snail species Site total  No. Infgcted
i (%)
Bulinus Biomphalaria
globosus pfeifferi
Site A 121 34 155 36.13
Site B 98 44 142 31.69
Total 219 78 297 34.01

X?=12.126; df =1; P=0.05

Table 7: Prevalence of snails collected according to months during the study

Sampling No of snails  No. Infected  Infectivity rate (%)

Months collected

October 83 28 ggzg

November 76 29 3 6. 62

December 71 %g > 6. 87

January 67 34'01

Total g7 o 10l :
\
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A= 12.126; df =3; P=0.05

2] e 4 3\

Snail species Encountere

Plate I:
A: Bulinus globosus

3.6 Physic-chemical parameters of the
fresh water body in Korokpan Community
Table 8 shows the result of the physic-chemical
parameters of the fresh water in the study area. The
pH was slightly acidic in the months of November,
December and January (6.93, 6.78 and 6.44), but
neutral in the month of October (7.1). Water
temperature was lower in the months of December

d in the shxdy ‘

B: Biomphalaria pfeifferi

lo Un/vara'/lz 2
4,

and January (22.3°C and 23.4°C) and highest in he
month of October (29.9°C). Dissolved 0Xygen wag
lowest in the month of October (6.15mg/l) but
highest in the months of December and January
(7.3mg/1). The meantstandard deviation values of

these physico-chemical parameters are shown iy
the table 4.7.

Table 8: Physic-chemical parameters of the fresh water body in Korokpan Community

OCT NOV DEC JAN Mean+SD
Parameter i ~

pH 7.1 6.93 6.78 6.4 6.81:0.28
Temp (°C)D 29.9 24.1 223 234 24.9343.40
DO (mg/) 6.15 6.7 7.3 73 6.86+0.55
Ternidity 8.8 8.6 9.3 10.5 9.3+0.85
20D (mph) 4.6 53 4.9 5.1 4.98403

4.0 DISCUSSION

Schistosomiasis remains a public health concern in
various developing countries including Nigeria.
School age children are among the high risk groups
for S. haematobium and S. mansoni infections. The
study showed an overall prevalence of
schistosomiasis in the study area to be 44.78% with
57.58% urinary schistosomiasis and 22.47%

intestinal schistosomiasis. The result obta}ncd (‘)"
this study is lower comparc to the ﬁnd(l)ngsf
Abubakar et al. (2015) who recorded 61..4Ax 0 iﬁ
haemutobium among resident of Wasal DasTate,
Minjibir Local Government area, Kano it
Nigeria. The findings of this study 18 ho;019)
higher than that reported by Adamu el al. (mong
who recorded (20%) of S. haematobium &

_—/
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— dary School Students in Kaduna State,
sec ., Umar ef al. (2017) 18.7% of §
nge?;r;billf’l among primary school children in
lld‘f;";i Gate, Nigeria and Dawaki ef al. (2016) who
Ke jod overall prevalence of schistosomiasis to
recolr7 8% with no significant difference in the
E:e\-alénce of urogenital (8.3%) and intestinal
<chistosomiasis (8.9%) among hausa communities
in Kano State, Nigera.

The high prevalence: rate.  of  urinary
Schistosomiasis re.corded in this present study may
pe as a result of high exposure and dependence of
these school children on sources of water other
than the pipe borne water due to its non-
availability. These water bodies are sources of
water supply for most of their domestic and
recreational use. Paikoro on most occasion is
known to suffer in sufficient water supply and as
such most water used for domestic activities are
obtained from streams, dams and burrow pits
supplied by the males after school hours and as
such have increased contact with infected water
bodies.

-This study also revealed a statistically significant
higher prevalence in males compared to the
females which agrees with the findings of Bigwarf
et al. (2012) among secondary school boarding
students in potiskum metropolis, Yobe State,
Northeastern Nigeria, Abubakar et al. (2015)
among resident of Wasai Dam in Minjibir Local
Government area, Kano State, Nigeria, Adamu et
al. (2019) among Secondary School Students in
Kaduna State, Nigeria. The reason for the high
prevalence in males than females could be
attributed to the facts that males are more exposed
10 infected water as a result of their contact
activities (Adamu er al., 2019). The males often
tngaged in activities such as swimming, fishing,
and irrigation especially during holidays or during
their outing days more than their female
fg Unterpart, This practice exposes the boys more
infc:ts'k of infection through contact with the
COnta::ie stage (cercaria) of the parasite in
el na}t;cli'“;atcr. So also, there are some socio—
Wimmin lefs  that restrain .females from
(Abubg g n the locally available rivers and ponds
SCrvedaF e al, 2015). The low prevalence
and g, lm f_em:dles could be attributed religious
reseiv Principles that results in the sheltered
bfings the ed,hfeStyles of the women .and thus
bodie. . IN less frequent contact with water
POtentially harbouring the helminth
Mueral, 70 9).

\

The result indicates that there is an increase in
prevalence with increase in age. Age group 11 -15
years had the highest rate (53.77%) of infection,
followed by 16-20 years age group with 32.04%
rate of infection. The result reveals that as age
increases the infection rate increases there by
showing a significant differences between age and
the prevalence of the infection (p < 0.05).This
findings agrees with Usman ef al. (2019) and Ojo
et al. (2021). The increase in the infection rate in
this study as age increases may be attributed to
more contaminated water contact over time among
the students as the engage in activities such as
irrigation farming, fishing and swimming.

The results of this present research also showed
that aquatic snails are present in the study area.
Even though statistical analysis showed no
significant difference in terms of monthly snail
distribution, it was observed from this study that
variation existed in the number of snails sampled
monthly. This is similar to the findings of Usman
et al. (2019) who also recorded monthly variations
(between March — November) in the number of
snails in Kwanar Areh Dam in Rimi L.G.A. of
Katsina State. This means that irrespective of the
sampling month, variation in number of snails may
exist. Thg resulting variations in the number of
snails collected monthly might therefore, be due to
changes in climatic and other environmental
factors. According to the report of Izah and Angaye
(2016), environmental parameters have influence
on the density and population dynamics of
freshwater snails. Most of the snail species
recorded in this study was collected in the month
of October when there was less abundant rainfall
on average in the study area. Ngele ez al. (2012)
also made similar observations in their study
carried out in’Abia State, Nigeria, which showed
the highest number of snails collected when there
was no heavy rainfall. This result is therefore
contrary to the findings of Usman et al. (2019) and
Taofiq et al. (2017) who recorded a decrease in
population of snails between the months of July
and October. This may be attributed to the negative
effect of that heavy rainfall on the survival of the
snails (Taofiq et al., 2017). The reduction in snail
populations at the end of rainy scason also agrees
with the report of Ejchu et al. (2017) which linked
it to flushing away of snails from their habitat by
increased water flow.

Two different types of snail species intermediate
host were encountered Bulinus globosus and
Biomphalaria pfeifferi. This is similar to the
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findings of Abdulhamid et al. (2018) and Usman ef
al. (2019) that identifiecd Bulinus globosus with
other species in Kwanar Areh Dam in Rimi L.G.A,
of Katsina State. B. globosus is known from the
literature to be the intermediate host of 8
haematobium. Thus, there is high possibility and
tendency for  transmission  of  urinary
schistosomiasis around the study area, as the
specific vector for such discase is present. The
Bulinus snails were found in shallow waters
around the edges of the river where some water
plants including water lilies (Nymphacaceae) ate
situated. This is in agreement to the findings of
Malann et al. (2017) in the municipal Are:
Council, FCT, Abuja, Nigeria.

The number of Biomphalaria pfeifferi recorded in
this present study was less as compare Bulinus

globosus species of snails. This accounts for the

low occurrence of S. haematobium in the study
area. According to Nkwoji and Edokpayi (2013)
the abundance and diversity of living organisms in
aquatic environment usually varies with the
variation of physico-chemical parameters and this
can be the sole reason for the variation in
abundance of this intermediate host both in season
and between the sites study. Also it can be due to
the effect of domestic and industrial wastes in the
study river (Malann et al., 2017).

The mean of the selected physio-chemical
parameters of water bodies were found to be within
the range that can support snail population
(Sharma et al., 2013). WHO (2013) reported that,
the optimal temperature for snail reproduction is
22°C - 26°C and the higher the temperature, the
lower the dissolve oxygen. The lower dissolve
oxygen of less than 1 % caused suffocates of snail.

> Also snails prefer alkaline pH but it seems it has no

effect on snail’s population when considered
along. The values recorded in this study are in
consonance with those recorded by other
researchers such as Alhassan et al. (2016) and
Usman et al. (2017) in Kaduna and Bauchi States
respectively. Low populations of snails were found
in water bodies with low dissolved oxygen and
high temperature or even absent in some cases.
Sharma ef al. (2013) state that dissolved oxygen in
water bodics plays an important role in snail
breeding, even if all other parameters are within the
normal range. However, the World Health
Organization (2013) reported that, at the tail end of
dry season, the oxygen tension falls below 1 % and
snails tend to suffocate.

5. CONCLUSION i, -
The outcome of this study revealed thy 0

high prevalence of schistosomiasis amo o g
children in Korokpan community of p
Government Area, Niger State, Niger
urinary schistosomiasis was higher than ingeg: !
schistosomiasis in the study area, | w-.\:mml
observed that aquatic snails are present in thé “ﬂlsn
arca with variation in the number of sngj|s s:m} l;d
monthly. Two different types of spajl Spcl;}“d
intermediate  host  were  encountered Iiuh‘;:ts
globosus and Biomphalaria pfeifferi with b’uh‘n:‘s
globosus more abundant than Biomphala’,;s
pfeifferi. The mean of the selected physio-chcmic;;;
parameters of water bodies were found to be Withip
the range that can support snail population, Also
the effect of some physico chemical parameterg
such as temperature, pH and Dissolve oxygen g
well as other factors such as vegetations thy
surrounded the water bodies which lead to high
density of snail population. This study therefore,
calls for effective snails control programme anq
public awareness on the role of snails in
transmitting animal trematode in the area. Besides
mass drug administration, school and community
based health education regarding good personal
hygiene and sanitary practices is imperative among
these communities in order to significantly reduce
the transmission and morbidity of schistosomiasis

N
ong school
:llk()l‘n l.ocul
1, llowc\'or

Recommendation

The Study needs Government Policy in
Eradication of the disease in Paikoro Local
Government Area of Niger State,
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