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Abstract
Aim: The aim of this research is to determine the prevalence of human amoebiasis among students and staff of Bingham University
Karu and its immediate environs.

Place of Study: Bingham University Karu, Nasarawa state, Nigeria.

Materials and Methods: Sterile universal bottles were used to collect stool from 492 individuals who included undergraduate stu-

dents, staff and children in the university and its environs. Each bottle was labeled appropriately. Physical examination of each stool
sample was carried out to observe its colour, consistency, presence of blood, mucus or pus. The wet preparation method was used
and microscopic examination of the samples for the presence of cysts or trophozoites was carried out.

Results: Out of 492 persons examined, 32 (6.50%) were infected with Entamoeba histolytica. There is significantly more cases of E.

histolytica infection among Males (6.90%) relative to females (5.56%). Age distribution of E. histolytica shows significantly higher

prevalence rate in the age group 1- 15 (14.29%). On the bases of Socio-economic status there is significantly high rate of E. histolytica
infection among the low socio-economic class (25.00%).

Conclusion: Considering the significantly high prevalence (6.50%) of E. histolytica in the study population there is needs for food and
environmental hygiene awareness program implementation in the university and its immediate surroundings.
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Introduction
Amoebiasis, also known amoebic dysentery, is an infection caused by any member of the Entamoeba group [1] (Entamoeba histolytica),

a protozoan that is found worldwide [2]. The highest prevalence of amebiasis is in developing countries where barriers between human
feces, food and water supplies are inadequate.

The prevalence of amoebiasis varies with the population of individuals affected, differing between countries and between areas with

different socioeconomic conditions. Amoebiasis occurs worldwide, but it is most common in tropical areas with crowded living condi-

tions and poor sanitation. Africa, Mexico, parts of South America and India has significant health problems associated with this disease
[3]. Several epidemiological studies have indicated a high prevalence of intestinal parasitic infections among Nigerian children [4]. The
incidence gradually increases during childhood and usually reaches its highest incidence in young adults [5]. The high prevalence of E.

histolytica infections is closely linked with poverty, poor personal hygiene, poor environmental hygiene, and poor health service providers
having an inadequate supply of drugs and lack of adequate and proper awareness of the transmission mechanisms and life-cycle patterns
of these parasites [6].
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Children and pregnant women are mostly vulnerable to these infections. School children, in particular, are good targets for mass-

treatment programs against intestinal worms because they are reported to have a higher prevalence of the infection [7].

Symptoms can include fulminating dysentery, bloody diarrhea, weight loss, fatigue, abdominal pain, and ameboma [8]. Asymptomatic

colonization with E. histolytica, if left untreated, can lead to amoebic dysentery and a wide range of other invasive diseases, but more of-

ten the infection resolves spontaneously without the development of disease if hygiene and other measures are not maintained [9]. The
amoeba can actually ‘bore’ into the intestinal wall, causing lesions and intestinal symptoms and it may reach the blood stream. It may be

transported to vital organs of the human body such as the liver, lungs, brain and spleen. A common outcome of this invasion of tissues
is a liver abscess, which can be fatal if untreated. Ingested red blood cells are sometimes seen in the amoeba cell cytoplasm. Entamoeba
histolytica can live in the large intestine (colon) without causing disease.

The laboratory diagnosis of E. histolytica involves the examination of stool samples under the microscope, searching for the cyst and

trophozoite stages [10].

Although considerable work has been done in various parts of the world, including Nigeria, there are no published reports on the

prevalence of E. histolytica from Bingham University and environment to the best of our knowledge. This research is thus designed with

the aim to study the overall prevalence of E. histolytica in Bingham University. The implications of the infection on the university community would be addressed and useful measures to control the infection within the study area offered.

Materials and Methods
Study area

The study was done in Bingham University Karu, and its Environs, Nigeria. Bingham University is on the latitude and longitude 9.0155N

and 7.6127E.

Study population
The study population includes staffs, students, pupils, members of the university community and patients who live within Karu local

government area and visits the University clinic during the period of the study and consented to participate in the Study.
Administration of research questionnaire

Pre-structured research questionnaire was administered to participating staffs, students, university community members, patients

visiting the University clinics and pupils whose parents’ consent was sorted were also administered the questionnaire.
Sample size determination

The sample size for this study was calculated using the formula: n = Z2P(1 - P)
d2

Where n is the sample size, Z is the statistics corresponding to the level of confidence, P is expected prevalence and d is precision. At 95%
confidence interval.

Statistical analysis
The statistical analysis used in this study was Chi-square test.
Specimen collection

Clean universal bottles were used to collect stool from 492 subjects in the university and its immediate environment. Each bottle was

labeled with name, age and sex of the subject, and time and date of collection. The stool samples were collected, avoiding contact with
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urine. The samples were then transferred to the laboratory for analysis. A form was also filled for each subject, stating name, sex, age, and
occupation of the respondent. The social status was determined from the occupation of the subject or the parents in case of the school
pupils. The study population was, therefore, partitioned into three social status groups which include High, Middle and Low classes.
Laboratory analysis

The laboratory analysis included physical examination of each stool sample, i.e. its colour, consistency, presence of blood, mucus or

pus; and microscopic examination of the samples for the presence of cysts or trophozoites. The wet preparation method of [11] was used.
Wet preparation and microscopy of stool sample

The wet preparation was done by emulsifying on clean microscope slide, small amount of each stool sample in a drop of freshly pre-

pared physiological saline, Lugol’s iodine and Eosine stain, separately, covered with glass cover slip, and examined first under x10, then
x40 objective lens of the microscope.

Separation and concentration of cysts
The zinc sulphate floatation technique was used as described by FAO (2012) which was used for the quantification and concentration

of parasite for ready identification.

Results

Microscopy
Under the microscope, cysts were seen in few specimens as refractile, round, thickly walled bodies of about 10 micrometers in size.

Trophozoites were also seen at different stages of cell division. Their shapes ranged between roughly spherical to elongated. Some showed
the characteristic amoeboid movement (Plates 1-6).

Plate 1: Microscopic view showing cyst of Entamoeba histolytica in normal saline (x10).

Plate 2: Microscopic view showing divisions of trophozoites into two, and amoeboid movement at top right corner in normal saline (x10).
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Plate 3: Microscopic view showing divisions of trophozoite into two (2) and four (4) in
eosin preparation (x10).

Plate 4: Microscopic view showing divisions of trophozoite into four (4) in eosin preparation (x10).

Plate 5: Microscopic view showing division of trophozoites into eight (8) in iodine
preparation (x10).
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Plate 6: Microscopic view showing amoeboid movement of mature E. histolytica in iodine
preparation (x10).

Frequency of occurrence
Out of the total of 492 subjects, (which included undergraduate students, staff and children) examined for Entamoeba histolytica, 32

(6.50%) were found to be positive for the parasite. Sex distribution of the infection shows that of 348 males {24 (6.90%)} were infected
while of 144 females {8 (5.56%)} were infected. Though there is relatively higher rate of infection among males relative to females, the
amebic dysentery is not sex related (P < 0.05) as shown in table 1.
Gender

No. Positive

No. Negative

Total No. Examined

Male

24 (6.90%)

324 (93.10%)

348 (70.73%)

Female
Total

8 (5.56%)

32 (6.50%)

136 (94.44%)
460 (93.50%)

144 (29.27%)
492

Table 1: Prevalence of Entamoeba histolytica infection in relation to sex in Bingham University karu and environs.
The age distribution of the infection revealed that the highest prevalence occurred among the age group 1 - 15 years, where 12

(21.43%). This group constituted the school pupils. Age group 31 - 45 years followed, with 10 (11.90%) infected of 84 persons screened.

The least prevalence was found among the age group 16 - 30 years, where 16 (4.2%) out of 236 persons screened were positive for the

infection as shown in table 2. The difference between the age groups as regards the infection prevalence was statistically significant (P >
0.05). Hence Age was a determinant in the prevalence of Entamoeba histolytica in Bingham University.
Age (yrs)
1 - 15

16 - 30
31 - 45
Total

No. Positive
4 (14.29%)

16 (4.21%)

12 (14.29%)
32 (6.50%)

No. Negative
24 (85.71%)

364 (95.79%)
72(85.71%)

460 (93.50%)

Total No. Examined
28 (5.69%)

380 (77.24%)
84 (17.07%)
492

Table 2: Age distribution of Entamoeba histolytica infection in Bingham University and Environs.
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Considering the social status of the subjects screened, the High class and Middle class had almost equal prevalence with 4 (4.44%)

out of 90 persons and 15 (4.29%) out of 350 persons infected with amoebiasis, respectively. The Low socio-economic class had the highest prevalence rate with 13 (25.0%) of 52 persons infected as shown in table 3. The difference in the prevalence of the infection among

the social status groups was also statistically significant (P > 0.05), hence Social Status is a determinant in the prevalence of Entamoeba
histolytica in Bingham University and Environs.
Social Status
High Class

Middle Class
Low Class
Total

No. Positive
4 (4.44%)

15 (4.30%)

13 (25.0%)

32 (6.50%)

No. Negative
76 (95.56%)

345 (95.70%)
39 (75.0%)

460 (93.50%)

Total No. Examined
80 (16.26%)

360 (73.17%)
52 (10.57%)
492

Table 3: Social Status distribution of Entamoeba histolytica infection in Bingham University.

Discussion
The prevalence of amoebiasis in this study was 6.50%. This prevalence can be considered low compared to other similar studies con-

ducted in other parts of the country, for instance, Obadiah [12] in his study, reported a high prevalence of 37.9% in Kaduna state. Ibrahim
[13] also obtained as high as 45% prevalence in his study in Kano metropolis. Akingbade., et al. [14] in Abeokuta, Ogun state obtained
a prevalence of 19.4%. The value 6.5% is also lower than what Siddigui., et al. [15] obtained in Karachi, Pakistan. All these reports men-

tioned above screened mainly school children and could be the reason why their values are higher than what was obtained in this study
that involved both adults and children.

The prevalence of the infection was higher in male subjects than the female subjects and there was no significant relationship (P <

0.05) between the infection and sex. This is in agreement with the works [12], who reported a prevalence of 48.8% in males and 34.44%
in females, respectively. Rine., et al. [16] also reported a higher prevalence of the disease in males than in females (27.7% and 24.3%
respectively).The higher prevalence of E. histolytica in males could be explained on the basis that males are more susceptible than fe-

males to infections caused by parasites, because males generally exhibit reduced immune responses and increased intensity of infection

compared to females [17,18]. These differences are usually attributed to ecological (sociological in humans) and physiological factors,

which is usually hormonal in origin. Ecological factors include differential exposure to pathogens because of sex-specific behavior or
morphology [19]. Other proximate cause of sex difference in infection is differences in endocrine-immune interactions. Sexually mature

male vertebrates are often more susceptible to infection and carry higher parasite burdens, because sex steroids, specifically androgens in
males and estrogens in females, modulate several aspects of host immunity. In addition to affecting host immunity, sex steroid hormones

also alter genes and behaviors that influence susceptibility and resistance to infection. Thus, males may be more susceptible to infection
than females not only because androgens reduce immunocompetence, but because sex steroid hormones affect disease resistance genes
and behaviors that make males more susceptible to infection [17]. The reason for low prevalence in females may also be due to a greater
concern for hygiene by most ladies.

In the age distribution of the infection, the highest prevalence of 21.43% occurred in the age group of 1 - 15 years. The difference

between the age groups in term of infection distribution in this study was statistically significant P > 0.005 and this is in agreement with

[20] Wagar., et al. who confirmed that children in northern Pakistan under 15 years of age are very vulnerable to infection by Entamoeba

histolytica. They obtained 27% prevalence of the disease in children under 15 years of age. Children and pregnant women are mostly
vulnerable to the disease. Obadiah [12] also asserted that children are more vulnerable to amoebiasis than adults, with children less than

5 years old being most susceptible. Similarly, it was equally reported that children are more susceptible to the infection, but with the age
group 5 - 9 years old more affected than the age group 10 - 15 years old [21].
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Most of the subjects in this age group were of school age, very active and always play rough in sand and mud, including refuse dumps.

They were more vulnerable to infections than the adults also because they are less hygienic, thus the high prevalence of disease in the age

bracket 1 - 15 years. Parasitic infection among school children may be due to the poor sanitary conditions in the schools [22]. They do
not take care of their personal hygiene, such as playing in contaminated out-door environments, in and around disposal sites (which can

certainly cause serious health problems), lack of faecal hygiene [23] and lack of washing hands before meals. A study by [24] has shown
a reduced risk for intestinal diseases among children who wash their hands.

Another reason for high prevalence in children within this age range could also be explained on the basis that the younger people have

lower resistance as compared to mid-adults and because many of the crucial defense systems that help protect adults from disease are
not fully developed in children making them much more sensitive to parasites than adults [25]. Another could be that children are more
exposed to overcrowded conditions (schools, nurseries, playgrounds etc).

Level of enlightenment of the parents is also an important factor influencing the parasitic infection [26]. Most of the university staff

members living in the nearby villages were junior and intermediate workers whose knowledge about health education is quite shallow.

This could also account for the high prevalence of the infection observed in the age group 31- 45 years, the group that was next after the
children, with a prevalence of 11.90%.

The least prevalence of 4.21% was recorded in the age group of 15-30 years. This low prevalence could be due to the fact that, most

undergraduate students are knowledgeable, and they relatively maintain good personal hygiene, thus the low prevalence of 4.21% of the

infection in the age group. The occurrence of the infection among all the age groups studied suggests the food vendors, from whom the
students feed, as a possible source of transmission of the infection within the university community.

With reference to socioeconomic status, the infection was highest among the Lower class and lowest among the High and Middle

classes with 4.44% and 4.30% prevalence, respectively. The infection was also statistically related to the socioeconomic status of the
people studied.

Conclusion

The prevalence recorded from this research work was quite significant. The occurrence of the disease could have been influenced by

the surrounding villages in which many of the university staff members reside. Caution must, therefore, be taken as the disease can be
easily spread from one person to another through obvious means such as poor personal hygiene, ingestion of contaminated water and
food and food vendors in the University, since the disease is asymptomatic for a long period of time.

Recommendations

Public enlightenment in terms of health education is highly essential in the entire university community and its environs in order

to curtail the spread of this deadly disease, and eventually eradicate it from the university community and its environs. Proper sanitation should be maintained within the university and its immediate environment. Personal hygiene should be practiced within homes to

decrease susceptibility to the disease. Routine stool sampling should be carried out on patients that attend clinics and hospitals in and

around the university, including the food vendors, as the infection is asymptomatic in most cases. Lastly, infected persons, irrespective of
where they live within and outside the university should be adequately treated so as to reduce the transmission of the infection.

Bibliography

1.
2.

Farrar J., et al. “Manson’s Tropical Diseases. Elsevier Health Sciences (2013): 664-671.
Pritt BS and Clark CG. “Amebiasis”. Mayo Clinic Proceedings 83.10 (2008): 1154-1160.

Citation: Mbagwu TT., et al. “Prevalence of Entamoeba histolytica in Bingham University and Environs”. EC Microbiology 15.4 (2019):

242-250.

Prevalence of Entamoeba histolytica in Bingham University and Environs
249

3.
4.
5.
6.
7.
8.

9.

Petri WA Jr and Haque R. “Entamoeba species, including Amebiasis”. In: Mandell GL, JE Bennett, R Dolin, eds. Mandell, Douglas, and
Bennett’s principles and practice of infectious diseases, 7th edition. Philadelphia: Churchill Livingstone (2010): 3411-3425.
Ajero CM., et al. “Human Amoebiasis: Distribution and Burden and the Nigerian Environment”. International Journal of Scientific
Research 1.2 (2008): 130-134.

Azikiwe AN. “Prevalence and pattern of intestinal infestation in an African University Community”. Annals of Tropical Medicine and
Parasitology 78.3 (2006): 333-334.

Mbanugo JI and Onyebuchi CJ. “Prevalence of Intestinal Parasites in Ezinifite Community in Aguata LGA of Anambra State”. Nigerian
Journal of Parasitology 23.1 (2002): 27-34.
Hall A. “Anthelmintics: Drugs for treating worms”. Africa Health 20.6 (1998): 4-6.

Bennett JE., et al. “Principles and practice of infectious disease, Chapter 274”. 8th edition, Elsevier Saundra, Philadelphia (2014).

Blessmann J., et al. “Epidemiology and treatment of amoebiasis in Vietnam”. Archives of Medical Research 37.2 (2006): 270-272.

10. Arora AA. “Medical Parasitology”. 2nd Edition. CBS publishers and distributors DaryaGanj, New Delhi (2008).

11. Cheesebrough M. District Laboratory Practice in Tropical Countries. (Part One) Identification of feacal protozoan trophozoites and
Cysts. Cambridge UK: Cambridge University Press (2005): 197-201.

12. Obadiah HI. “Review of the survey of Entamoeba histolytica in Children a Brief Focus on Nigeria Situation”. Journal of Physiology and
Pharmacology Advances 2.3 (2012): 150-157.

13. Ibrahim S. “Transmission of amoebiasis at some selected areas of Kano metropolis, Kano State, Nigeria: The role of human faeces
used as manure”. Bayero Journal of Pure and Applied Sciences 1.1 (2008): 3235.
14. Akingbade OA., et al. “Prevalence of Intestinal Parasites among Children with Diarrhea in Abeokuta, Ogun State, Nigeria”. Researcher
5.9 (2013): 66-73.

15. Siddigui MI., et al. “Prevalence of Parasitic Infections in a rural area of Karachi Pakistan”. Journal of Pakistan Medical Association 52.7
(2002): 315-320.
16. Rine RC., et al. “Prevalence of Intestinal Amoebiasis in School age children in Lafia, Nasarawa state, Nigeria”. International Research
Journal of Biological Science 2.7 (2013): 42-45.

17. Klein SL. “The Effects of Hormone on Sex Differences In Infection: from genes to behavior”. Neuroscience and Biobehavioral Reviews
24.6 (2000): 627-638.
18. Klein SL. “Hormones and mating system affect sex and species differences in immune function among vertebrates”. Behavioural Processes 51.1-3 (2000): 149-160.
19. Zuk M and Mckean KA. “Sex differences in parasite infections: patterns and processes”. International Journal for Parasitology 26.10
(1996): 1009-1024.
20. Wagar SN., et al. “Intestinal parasitic infections in children from Northern Pakistan”. Pak.Medi.Net 12 (2003): 73-77.

21. Inabo U., et al. “Prevalence of E. histolytica and G. lamblia in primary school pupils in rural villages around Kaduna and Zaria, Nigeria”.
Nigerian Journal of Parasitology 21 (2000): 61-68.

Citation: Mbagwu TT., et al. “Prevalence of Entamoeba histolytica in Bingham University and Environs”. EC Microbiology 15.4 (2019):
242-250.

Prevalence of Entamoeba histolytica in Bingham University and Environs
250

22. Oguntibeju O. “Prevalence of intestinal parasites in HIV/ AIDS Positive patients”. Malaysian Journal of Medical Sciences 13.1 (2006):
68-73.
23. Abu-Mourad TA. “Palestinian refugee conditions associated with intestinal parasites and diarrhoea: Nusarat refugee camp as a case
study”. Public Health 118.2 (2004): 131-142.

24. Borghi J., et al. “Is hygiene promotion cost effective? A case study in Burkina faso”. Tropical Medicine and International Health 7.11
(2002): 960-969.

25. Braga LL., et al. “Entamoeba histolytica and Entamoeba dispar infections as detected by monoclonal antibody in an urban slum in
Fortaleza, North Eastern Brazil”. Revista da Sociedade Brasileira de Medicina Tropical 34.5 (2001): 467-471.

26. Nemantian J., et al. “Prevalence of intestinal parasitic infections and their relation with socio - economic factors and hygiene habits in
Tehran Primary School students”. Acta Tropica 92.3 (2004): 179-186.
27. FAO Corporate document respiratory. Techniques for parasite assays and identification in faecal samples (2012).

Volume 15 Issue 4 April 2019
© All rights reserved by Mbagwu TT., et al.

Citation: Mbagwu TT., et al. “Prevalence of Entamoeba histolytica in Bingham University and Environs”. EC Microbiology 15.4 (2019):
242-250.

