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Abstract: Diarrheal diseases remain one of the leading causes of childhood morbidity and mortality in most
developing countries, with enteropathogenic Escherichia coli (EPEC) being one of the most important etiologic
agents of infantile diarrhea in many of these countries. Eighty stool samples were collected from diarrheic
children of less than 5 years of age attending the Teaching Pediatric Hospital (Abu Rish Hospital), Cairo, Egypt
during the period from May 2015 to October 2015. Demographic characteristics, clinical symptoms and
environmental data were recorded for each child using a questionnaire. Stool samples were analyzed for the
detection of three significant zoonotic etiological agents of diarrhea including EPEC, Rotavirus (RV) and
Cryptosporidium spp. and antibiotic susceptibility test of the EPEC isolates was carried out. Results showed
that children were between one month and 55 months of age with a mean age of 11.6 + 0.9. Of these children,
42 (52.5%) were females and 38 (47.5%) were males with non-significant difference (P 0.5). Twenty eight out
of the collected 80 diarrhea stool samples (35%) were positive for isolation of investigated enteropathogens.
The number of isolated pathogens was 34 including 12 EPEC (35.3%), 8 RV (23.5%) and 14 Cryptosporidium
(41.2%). Six positive samples showed isolation of more than one pathogen. The serotypes of isolated EPEC
were O111, O55 and O26. Antibiotic susceptibility test showed that EPEC isolates were highly resistant to
cephalothin (91.7) and highly sensitive to ciprofloxacin (100%). It can be concluded that high personal hygiene
by mothers and child minders in the preparation and storage of infants and children foods is an important factor
to avoid food contamination by enteropathogens.
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INTRODUCTION lasts less than 14 days (most episodes last less than 7

Gastroenteritis is one of the most important public in feces. Persistent diarrhea begins acutely with unusually
health problems in both developed and developing long duration (at least 14 days) [2].
countries. According to the World Health Organization Risk factors for diarrhea among children include age
[1], there are about two billion cases of diarrheal disease sex, geographic location, drinking from unprotected water
worldwide every year and 1.9 million children less than  5 supply, children's residence, maternal education and
years of age die from diarrhea each year, mostly in household economic status. While low birth weight,
developing countries. This amounts to 18% of all the malnutrition and vitamin A deficiencies, poor sanitation,
deaths of children under the age of five and 78% of all limited access to potable water, inappropriate
child deaths from diarrhea occur in the African and South- breastfeeding practices contribute to the burden of
East Asian regions. disease, there continues to be the need to further

Three are three clinical pictures of diarrhea, each document the socio-demographic correlates of diarrhea in
reflecting a different pathogenesis and requiring different order to inform policy and programmatic interventions
approaches to treatment. These are acute watery diarrhea, that have potential to stem the prevalence of the
dysentery and persistent diarrhea. Acute watery diarrhea condition [3].

days). Dysentery is defined as diarrhea with visible blood
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Human become infected directly or indirectly through and Outpatient department of Abu Rish Hospital (OPD)
contaminated food and fluids or via direct contact with
the infected feces of human or animals. Because the
majority of enteropathogens causing diarrhea are
zoonotic, contact with animals in particular domesticated
livestock (its primary host) constitutes great risk [2]. 

A wide range of bacteria, viruses and parasites can
cause diarrhea. Bacteria like Salmonella spp. [4],
Campylobacter spp., [5], Shigella spp., Aeromonas,
Vibrio cholera and E. coli are significant causes of
diarrhea [6]. 

The most common viruses related to diarrhea include
rotavirus, adenoviruses, Norwalk virus, calicivirus,
astroviruses and coronaviruses [7]. 

Intestinal parasites like Giardia lamblia,
Cryptosporidium spp., Entamoeba histolytica, Ascaris
lumbricoides, Enterobius vermicularis and Hymenolepis
nana are one of the health problems. The incidence of
these parasites is generally high in the tropical and
subtropical countries, affecting mainly children of low
socioeconomic groups [8]. 

Among  the   bacterial  pathogens,  enterotoxigenic
E. coli (ETEC) and enteropathogenic E. coli (EPEC) are
the most common causes of diarrhea in children in
developing countries [9]. Dual infections with both
pathogens have been noted. These strains are also an
important cause of disease in nosocomial outbreaks,
outpatient clinics, patients referred to hospitals and urban
and rural areas [10].

This study was conducted to determine the
prevalence of three significant zoonotic etiological agents
of diarrhea (EPEC, Rotavirus and Cryptosporidium) in
children attending the Teaching Pediatric Hospital of
Faculty of Medicine, Cairo University and associated risk
factors.

MATERIALS AND METHODS

This study was carried out in the Teaching Pediatric
Hospital (Abu Rish Hospital), Cairo, Egypt during the
period from May 2015 to October, 2015. Demographic
information (age, sex and family income), clinical
symptoms (fever, vomiting, dehydration) and
epidemiological data (source of drinking water, contact
with animals, mother washing hands) were recorded for
each child using a questionnaire.

Sample Collection: Eighty stool samples from children
aged < 5 years with clinical diagnosis of acute diarrhea
collected from  Oral   Rehydration  Treatment  (ORT)  ward

were included in the study. Stool samples were collected
in sterile stool containers, transferred to Laboratory of the
Zoonotic Diseases Department, National Research Centre,
Egypt, on ice packs and processed within 4 h of
collection.

Macroscopic examination of stool samples was done
to investigate the presence of blood and physical
characteristics such as color, appearance, odor and
consistency.

Detection of Enteropathogenic E. coli: Collected stool
samples were processed for EPEC according to the
biochemical and serological techniques recommended
[11]. All the EPEC strains isolated from diarrheal stool
samples were confirmed by agglutination with specific
antisera (Escherichia coli antisera Plasmatec laboratory
product: UK) according to the instructions of the
manufacturer.

Detection of Rotavirus: Fecal specimens were screened
for the presence of RV using a rapid stool diagnostic test
(Rota-Strip, Coris Bioconcept, Belgium) in accordance
with the manufacturer’s instructions.

Detection of Cryptosporidium: Direct smears prepared
from fresh fecal samples were examined for the presence
of Cryptosporidium using modified  Ziehl  Neelsen
method  [12].   Shedding  of  cryptosporidium oocysts
may  be  intermittent,  even  in  those patients with
massive  diarrhea, so that microscopically examination
was performed on 3 stool samples to increase sensitivity
[13].

Antimicrobial  Susceptibility   Testing   of  EPEC
Isolates: Antimicrobial  drug  susceptibility testing of
EPEC  isolates  was carried out using disc diffusion
method [14] with the following 10 antibiotic discs:
amoxicillin-clavulanic   acid   (30   µg),  chloramphenicol
(30 µg), ampicillin (10 µg), ceftriaxone  (30 µg),  cefotaxime
 (30 µg),  cephalothin (30 µg), ciprofloxacin (5 µg),
cotrimoxazole (25 µg), gentamicin (10 µg) and tetracycline
(30 µg), (Oxoid).

Statistical Analysis: The results were statistically
analyzed by calculating the mean and standard deviation
and P value (significant at 0.05) for demographic, clinical
and epidemiological data using SPSS 10 program for
Windows (SPSS Inc., USA).
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Table 1: Demographic, clinical and environmental characteristics of Table 3: Antibiotic susceptibility of isolated EPEC to different
examined diarrheic children

Character P value

Age (Months) Mean: 11.6±0.9
Sex
Females 42(52.5%) 0.61
Males 38(47.5%)

Maternal characteristics
-Age:
Age  25y 46(57.5%) 0.05*
Age 25y 34(42.5%)
-Education:
Illiterate 36(45%)
Primary school 25(31.25%) 0.05*
Secondary school 11(13.75)
College graduated 8(10%)
-Feeding
Only breast feeding 23(28.75%) 0.05*
Non breastfed children 57(71.25%)
-Household income
Low 65(86.25) 0.05*
Medium 15(18.75)

Clinical characteristics
-Temperature 38°C (n, %) 59 (73.75%)
-Vomiting
Incidence (n, %) 64 (80%)
Frequency (times/day) 2.6±0.4
-Diarrhea
Duration (days) 2-10
Frequency (times/day) 3.9±0.3
-Stool consistency
Watery 63 (78.75%)
Containing mucus 12(15%)
Bloody  5(6.25%)
- Dehydration 33(41.25%)
- Antibiotic treatment (n, %) 29(36.25)

Environmental factors
-Drinking water 
 Water tanks 9(11.25%)
 Tap. 71(88.75%) 0.05*
-Contact with animals 23(28.75%)
-Mothers wash hands before
 feeding their children 57(71.25%)

Significant at (P=0.05)*

Table 2: Number and percentage of investigated enteropathogens isolated
from studied cases (no. 80)

Enteropathogen No. %

Enteropathogenic E. coli (EPEC) 12 35.3
Rotavirus (RV) 8 23.5
Cryptosporidium 14 41.2

Total 34 100

antimicrobial agents 
Antibiotic Resistance (no, %)
Amoxicillin-clavulanic acid (30 µg) 1(8.3)
Chloramphenicol (30 µg) 7(58.3)
Ampicillin (10 µg) 8(66.7)
Ceftriaxone (30 µg) 1(8.3)
Tetracycline (30 µg) 9(75)
Ciprofloxacin (5 µg) -
Cefotaxime (30 µg) 2(16.7)
Cephalothin (30 µg) 11(91.7)
Cotrimoxazole (25 µg) 7(58.3)
Gentamicin (10 µg) 1(8.3)

RESULTS

Demographic, Clinical and Environmental
Characteristics  of   Examined   Diarrheic   Children:
The study included 80 children with acute gastroenteritis.
The children were between one month and 55 months of
age with a mean age of 11.6±0.9. Of these children, 42
(52.5%) were females and 38 (47.5%) were males with non-
significant difference (P 0.05). There were significant
differences (P 0.05) between breastfed and non-breastfed
children, maternal age of 25 and 25 years, maternal
education (illiterate, primary school, secondary school
and college graduate), low and medium household income
and drinking water from tap and water tanks (Table 1).

Prevalence of diarrheagenic enteropathogens: Results of
the present study showed that 28 out of the collected 80
diarrhea stool samples (35%) were positive for isolation of
investigated enteropathogens. The number of isolated
pathogens was 34 including 12 EPEC (35.3%), 8 RV
(23.5%) and 14 Cryptosporidium (41.2%) (Table 2). Six
positive samples showed isolation of two or three
pathogens. The serotypes of isolated EPEC were O111,
O55 and O26.

Antibiotic susceptibility of EPEC isolates: Antibiotic
susceptibility test showed that EPEC was highly resistant
to cephalothin (91.7%), followed by tetracycline (75%),
ampicillin (66.7%), chloramphenicol (58.3%) and
cotrimoxazole (58.3%). Ciprofloxacin (100%), ceftriaxone
(91.7%), amoxicillin-clavulanic acid (91.7%) and
gentamicin (91.7%) showed high degree of sensitivity to
the EPEC isolates (Table 3).

DISCUSSION

Diarrheal diseases remain one of the principal causes
of   childhood    mortality   and   morbidity   in  low income
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countries despite significant progress in our The difference in the prevalence might be due to the
understanding of the pathogenesis of these diseases and fact that our aim in the present study was isolation of
in their management. three significant zoonotic enteropathogens (EPEC, RV and

In the present study, 28.75% of the studied cases Cryptosporidium) as etiological agents of diarrhea in
were breast fed compared to 71.25% were non breast fed children less than 5 years of age.
(P 0.5). Abdel Messih et al. [15] reported that breast Our results showed that five samples (6.25%)
feeding had a trend towards protection against diarrhea, contained two or three enteropathogens. El-Mohammady
as non- breastfed children are more exposed to infection et al. [22] and Laham et al. [23] found multiple pathogens
through contaminated  food  and  bottles. Diarrheagenic in 9 and 11.4% of diarrhea cases, respectively. Mixed
E. coli were more frequently isolated from samples from infections are an evolving problem in the epidemiology of
older infants than samples from younger infants, diarrhea which makes it complicated to determine which
reflecting increased exposure to pathogens after 6 months pathogen is responsible for the disease, or whether there
of age, potentially resulting from the introduction of is an additive effect of each pathogen present in a
contaminated foods into the diet [16]. coinfection [25]. 

In the present study, the mean duration of diarrheal Our results showed that the isolation rate of EPEC
symptoms was 3.9 days±0.3 (range 2 - 10 days) and was 35.3%. Similar results with the present study was
vomiting was noted in 80% of patients. On examination, 59 recorded by Sudershan et al. [26] who reported that
(73.75%) patients were febrile. isolation rate of EPEC from diarrheic stool specimens was

Youssef et al. [17] reported that vomiting, fever, 35%.
abdominal pain and dehydration were the most common Lower results of isolation rate of EPEC were recorded
presenting symptoms in 19 studies in Egypt detecting by Nitiema et al. [21], 9.7 % and Nejma et al. [27], 13.7%.
cryptosporidium in individuals with diarrhea. In the concurrent work, the serotypes of the isolated
Bonkoungou et al. [18] reported that fever (64%) and EPEC were O111, O55 and O26. Similar result was recorded
vomiting (61%) were the most common symptoms by Behiry et al. [28] who reported serotypes of the EPEC
associated with diarrhea. causing diarrhea in children less than five years in Cairo,

The epidemiologic data recorded that, tap water is the Egypt to be of the same serotypes of our study.
main source of drinking water (88.75%) and 71.25% of the EPEC is a major cause of diarrhea in developing
mothers wash their hands before feeding their children. countries. EPEC strains are diarrheagenic E. coli, which
Also, it was found that 28.75% of the children have sheep usually are classified by a combination of
in their house and play or have direct contact with pets. oligosaccharides (O), flagella (H) and capsular (K)

Environmental information on children with diarrhea antigens. Serotypes O55:H6 and O111:H2 were reported as
suggests three possible modes of transmission of most frequent isolates in different geographical areas [29].
infection: drinking contaminated water stored in overhead They are associated with outbreaks of infantile diarrhea
water tanks, person to person, or contact with infected among children in developing countries. In contrast to the
animals [19]. limited importance of EPEC in industrialized countries,

In the present study 28 diarrhea stool samples (35%) studies in Brazil, Mexico and South Africa have shown
were positive for isolation of investigated that 30–40% of infant diarrhea can be accredited to EPEC
enteropathogens. [30].

Higher results of isolation of enteropathogens from Our results showed that the isolation rate of RV was
diarrhea in children were recorded  by  many 23.5%. Similar result was obtained by Sherchand et al. [31]
investigators; Ngum et al. [20] (85.3%), Nitiema et al. [21] (24.7%).
(57.9),  El-Mohammady  et  al.  [22]  (48%), Bonkoungou Rotavirus is the single most important etiological
et al. [18] (64%) and Laham et al. [23] (60.6%). agent causing severe diarrhea in infants and young

Lower result of the prevalence of diarrhea in children children under 5 years in both developing and developed
than the present study was obtained by Achi and countries [32]. Several reports estimated that group A
Mbajiaka [24] who reported that 19.5% of samples from rotaviruses cause about 140 million cases of acute
children with diarrhea were positive for pathogens gastroenteritis and one million deaths worldwide every
isolation. year.
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In the present work, 37.5% isolation rate of RV was indicated as a key causative agent of diarrhea in humans.
reported  by  children  with  diarrhea  in   the   age  group Cryptosporidium infection usually causes a self-limiting
1-12months while the age group 13-24 months displayed diarrheal disease [34]. Although cryptosporidiosis may, in
a prevalence of 25%. Nejma et al. [27] observed that many cases, be terminated by self-limiting mechanisms, it
41.0% of children 0-12months were most affected with could cause pathologies requiring preventive and
rotavirus infection, while the age group 13-24 months had therapeutic policies.
a prevalence of 30.7%. Results of the in vitro antibiotic susceptibility

Higher results of isolation rate of RV were reported pattern of EPEC isolates showed that 11(91.7%), 9(75),
by Ngum et al. [20] (32.8%), Nitiema et al. [21] (32.4%), 8(66.7), 7(58.3) and 7(58.3) isolates were resistant to
Bonkoungou et al. [18] (30%) and Nejma et al. [27] cephalothin, tetracycline ampicillin, chloramphenicol and
(33.9%). cotrimoxazole, respectively. On the other hand, EPEC

Lower results of RV prevalence in children with exhibited high sensitivity to ciprofloxacin (100%),
diarrhea were reported by many workers; El-Mohammady ceftriaxone (91.7%), amoxicillin-clavulanic acid (91.7%)
et al. [22] (14%), AlAyed et al. [33] (17.2%) and Laham et and gentamicin (91.7 %).
al. [23] (3.1%). Behiry et al. [28] reported that 57% of EPEC isolates

Viruses were found mainly in children of  2 years of from diarrheic children less than 5 years in Egypt were
age, whereas bacteria were equally prevalent among all resistant to ampicillin and cotrimoxazole and (14.3%) to
the age groups [23]. the third generation cephalosporins. Achi and Mbajiaka

Cryptosporidium is an obligate intracellular protozoa [24] recorded that isolated EPEC showed high resistance
and Cryptosporidium infection is one of the important of 89.7 and 64.1% to Ampicillin and Ampiclox
causes of  diarrhea  in  children  below  5  years  of age. respectively. Ciprofloxacin and Ceftriaxone showed high
The main features of diarrhea are watery diarrhea of degree of sensitivity to the EPEC isolates with rates of
variable severity, abdominal pain and mild fever. In 92.1 and 82.1% respectively.
otherwise healthy individuals, cryptosporidium infection Fortunately, EPEC diarrhea is usually self-limited and
usually causes a self-limiting diarrheal disease [34]. rehydration is the most effective treatment. The use of

Children appear to be susceptible to serious adverse antibiotics in general is of minor importance and has been
consequences like stunting, lack of catch-up growth, criticized on the grounds of drug toxicity and the risk of
cognitive and physical developmental delay even after increased of wide-spread antimicrobial resistance [39].
asymptomatic infection with C. parvum [35].

Our results showed that the isolation rate of CONCLUSIONS
Cryptosporidium was 41.2% where it was higher in
children older than 2 years of age (64.3%) than children In this study Cryptosporidium (41.2%) showed the
less than 2 years of age (35.7%). Iqbal et al. [19] reported highest prevalence among the studied diarrheic children
that Cryptosporidium oocysts were detected in 10% of followed by EPEC (35.3%) and then RV (23.5%). 
children with diarrhea. Prevalence was highest (73%) in Application of teaching health programs for maternal
children >2 years of age compared with children <2 years knowledge about breast feeding and suitable time for
of age. weaning is important for the prevention and control of

Lower results of Cryptosporidium prevalence were diarrhea. High personal hygiene by mothers and child
reported by Carvalho-Costa et al. [36] (9.3%), El- minders in the preparation and storage of infants and
Mohammady et al. [22] (5%) and Bera et al. [37] (27.4%). children foods is an important factor to avoid food

The difference in the prevalence of studied contamination by enteropathogens.
pathogens may differ substantially between regions
depending on local meteorological, geographic and REFERENCES
socioeconomic conditions [38].

In developing countries, enteric bacteria and 1. WHO (World Health Organization), 2012. Acute
parasites are more prevalent than viruses and typically diarrhea in adults and children: a global perspective.
peak during the summer months. In addition to common World Gastroenterology Organization Global,
enteropathogenic organisms, Cryptosporidium is Guidelines February 2012



Middle-East J. Sci. Res., 23 (10): 2399-2405, 2015

2404

2. Forbes, B.A., D.F. Sahm and A.S. Weissfeld, 2000. 13. Weitzel,  T.,   S.   Dittrich,  I.  Mohl,  E.  Adusu   and
Bailey and Scott’s diagnostic microbiology. 11th

edition, Mosby, London.
3. Mock,  N.B.,   T.A.   Sellers,   A.A.    Abdoh   and

R.R. Franklin, 1993. Socioeconomic, environmental,
demographic and behavioural factors associated with
occurrence of diarrhea in young children in the
Republic of Congo. Soc. Sci. Med., 36: 807-816.

4. Hassanain, N.A., M.A. Siam,  O.M.  Hamed  and
M.M. Salman, 2011. Incidence of antibiotic resistant
Salmonella species in food producing animals and
human contacts. In the Proceedings of the XVth
International Congress of the International Society
for Animal Hygiene, Vienna, Austria, 3-7 July 2011,
Volume 1, 2011 pp. 77-79.

5. Nawal A. Hassanain, 2011. Antimicrobial Resistant
Campylobacter jejuni Isolated from Humans and
Animals in Egypt. Global Veterinaria, 6(2): 195-200.

6. Ternhag, A., A. Torner, A. Svensson, K. Ekdahl and
J. Giesecke, 2008. Short-and long-term effects of
bacterial gastrointestinal infections. Emerg. Infect.
Dis., 14: 143-148.

7. Nguyen,T.V., P. Le Van,C.  Le  Huy,  K.N.  Gia  and
A. Weintraub, 2007. Detection and Characterization
of Diarrheagenic Escherichia coli from Young
Children  in  Hanoi,  Vietnam.  J.  Clin. Microbiol.,
43(2): 755-760.

8. Al-Braiken et al., 2003. Al Braiken FA, Amin A,
Beeching NJ, Hommel M, Hart CA. Detection of
cryptosporidium amongst diarrhoeic and
symptomatic children in Jeddah, Saudi Arabia. Ann.
Trop. Med. Parasitol., 97(5): 505-10.

9. Okolo, M.O., D.E. Garba and E. Stephen, 2013.
Isolation and prevalence of bacteria associated with
diarrhoea in children visiting hospitals in Anyigba.
American  Journal   of  Research  Communication,
1(8): 121-129.

10. Aslani, M.M., S.S. Ahrabi, Y.M. Alikhani, F. Jafari,
R.M. Zali. and M. Mani, 2008. Molecular detection
and antimicrobial resistance of diarrheagenic
Escherichia coli strains isolated from diarrheal
cases. Saudi Med. J., 29: 388-392.

11. Vandepitte, J., J. Verhaegen, K. Engbaek, P. Rohner,
P. Piot and C.C. Heuck, 2003. Basic Laboratory
Procedures in Clinical Microbiology, 2 ed. Geneva,nd

World Health Organization.
12. Henriksen, S.A. and L.D. Pohlens, 1981. Staining

Cryptosporidium by a modified-Ziehl Neelsen
technique. Acta Vet., 3: 23-28.

T. Jelinek, 2006. Evaluation of seven commercial
antigen detection tests for Giardia and
Cryptosporidium in Stool samples. Clin. Microbiol.
Infect., 12: 656-659.

14. CLSI (Clinical and Laboratory Standards Institute),
2009. Performance standards for antimicrobial
susceptibility testing document M100-S19, CLSI,
Wayne, pp: 52.

15. Abdel-Messih, I.A., T.F. Wierzba, R. Abu-Elyazeed,
A.F. Ibrahim, S.F. Ahmed, K. Sanders and R. Frenck,
2005. Diarrhea associated with Cryptosporidium
parvum among young children of the Nile River Delta
in Egypt. J. Trop. Pediatr., 51: 154-159.

16. Quiroga, M., P. Oviedo and I. Chinen, 2000.
Asymptomatic infections by diarrheagenic
Escherichia coli in children from Misiones,
Argentina, during the first twenty months of their
lives. Rev. Inst. Med. Trop. Sao Paulo, 42: 9-15.

17. Youssef, F.G., I. Adib, M.S. Riddle and C.D. Schlett,
2008. A review of Cryptosporidiosis in Egypt. J.
Egypt. Soc. Parasitol., 38(1): 9-28.

18. Bonkoungou,  I.J.O.,   K.  Haukka,  M.  Österblad,
A.J. Hakanen, A. S. Traoré, N. Barro and A. Siitonen,
2013. Bacterial and viral etiology of childhood
diarrhea in Ouagadougou, Burkina Faso. BMC
Pediatrics, 13(36): 1-6.

19. Iqbal, J., P.R. Hira, F. Al-Ali and R. Philip, 2001.
Cryptosporidiosis in Kuwaiti children: seasonality
and endemicity. CMI Clinical Microbiology and
Infection, 7(5): 261-266.

20. Ngum, V.N., D. Adiogo, C.N. Fokunang, K.H. Gonsu,
E.A. Tembe-Fokunang and O.M.T. Abena, 2010.
Enteric Prevalence of Rotavirus and Adenovirus in
under five children predisposed to acute diarrhea in
Yaounde-Cameroon. Health Sci. Dis., 11(3):

21. Nitiema, L.W., J. Nordgren, D. Ouermi, D. Dianou,
A.S. Traore, L. Svensson and J. Simpore, 2011.
Burden of rotavirus and other enteropathogens
among children with diarrhea in Burkina Faso.
International   Journal    of     Infectious   Diseases,
15: e646-e652.

22. El-Mohammady, Hanan, A. Mansour, H.I. Shaheen,
H. Henien Nagwa, M.S. Motawea, I. Rafaat,
Moustafa  Manal,  I.  Adib-Messih1, P.J. Sebeny,
Y.N. Young Sylvia and J.D. Klena1, 2012. Increase in
the detection rate of viral and parasitic enteric
pathogens among Egyptian children with acute
diarrhea. J. Infect. Dev. Ctries., 6(11): 774-781.



Middle-East J. Sci. Res., 23 (10): 2399-2405, 2015

2405

23. Laham, N., M. Elyazji, R. Al-Haddad and F. Ridwan, 32. Kheyami, A.M., 2010. Rotavirus gastroenteritis and
2015. Prevalence of enteric pathogen-associated strain  diversity   in  Saudi  Arabia. Saudi  Med.  J.,
community gastroenteritis among kindergarten 31: 276-279.
children in Gaza. The Journal of Biomedical Research, 33. AlAyed, M.S.Z., A.M. Asaad,  A.A.  Mahdi  and
29(1): 61-68. M.A. Qureshi, 2013. Aetiology of acute

24. Achi, O.K. and N.C. Mbajiaka, 2015. Association of gastroenteritis in children in Najran region, Saudi
enteropathogenic Escherichia coli with or without Arabia J. Health Spec., 1(2): 84-89.
diarrhea among children in Aba, Nigeria. 34. Hunter, P., R. Hughess, S. Woodhouse and N. Raj,
International Journal of Microbiology and 2004.  Health  sequelae  of  human cryptospori-diosis
Application, 2(2): 38-44. in  immunocompetent  patients.  Clin.   Infect.  Dis.,

25. Orlandi P.P., G.F. Magalhães and N.B. Matos, 2006. 39: 504-510.
Etiology of diarrheal infections in children of Porto 35. Checkley, W., R.H. Gilman, L.D. Epstein, M. Suarez,
Velho (Rondonia, Western Amazon region, Brazil). J.F. Diaz and L. Cabrera, 1997. Asymptomatic and
Braz. J. Med. Biol. Res., 39: 507-517. symptomatic cryptosporidiosis: their acute effect on

26. Sudershan,   R.V.,     R.N.     Kumar,     B.    Kulkarni, weight gain in Peruvian children. Am J. Epidemiol.,
L. Kashinath, V. Bhaskar and K. Polasa, 2014. E. coli pp: 156-63.
pathotypes and their antibiotic resistance in young 36. Carvalho-Costa, F.A., A.Q. Gonçalves, S.L. Lassance,
children with diarrhea in Hyderabad, India. Int. J. C.  Pontes   de   Albuquerque,   J.P.G.  Leite  and
Curr. Microbiol. App. Sci., 3(9): 647-654. M.N. Bóia, 2007. Detection of Cryptosporidium spp

27. Nejma, I.B.S., M.H. Zaafrane, F. Hassine, K. Sdiri- and other intestinal parasites in children with acute
Loulizi, M.B. Said, M. Aquni and R. Mzoughi, 2014. diarrhea and severe dehydration in Rio de Janeiro.
Etiology of Acute Diarrhea in Tunisian Children with Revista da Sociedade Brasileira de Medicina
Emphasis on Diarrheagenic Escherichia coli: Tropical, 40(3): 346-348.
Prevalence and Identification of E. coli Virulence 37. Bera, P., S. Das,  R.  Saha,  V.G.  Ramachandran  and
Markers Iranian J. Pub. Health, 43(7): 947-960. D. Shah, 2014. Cryptosporidium in Children with

28. Behiry,  I.K.,   E.A.    Abada,    E.A.    Ahmed   and Diarrhea: A Hospital-based Study. Research  Brief.,
R.S. Labeeb, 2011. Enteropathogenic Escherichia coli 15: 906-908.
Associated with Diarrhea in Children in Cairo, Egypt. 38. Reither, K., R. Ignatius, T. Weitzel, A. Seidu-Korkor,
The Scientific World Journal, 11: 2613-2619. L. Anyidoho and E. Saad, 2007. Acute childhood

29. Elias, W.P., S.F. Barros, C.G. Moreira, L.R. Trabulsi diarrhoea in northern Ghana: Epidemiological, clinical
and T.A.T. Gomes, 2002.“Enteroaggregative and microbiological characteristics. BMC Infec. Dis.,
Escherichia coli strains among classical 7:104.
enteropathogenic Escherichia coli O serogroups, 39. Cheesbrough, M., 2004. District Laboratory practice
Journal  of Clinical Microbiology, 40(9): 540-3541. in Tropical countries Part 2. Cambridge University

30.  Onanuga, A., O. Igbeneghu and A. Lamikanra, 2014. Press, Cambridge, pp: 178-180.
A study of the prevalence of diarrhoeagenic
Escherichia coli in children from Gwagwalada,
Federal Capital Territory, Nigeria. The Pan African
Medical Journal, 17: 146.

31. Sherchand,  J.B.,     S.    Tandukar,    J.B.  Sherchan,
A. Rayamajhi, B. Gurung, L. Shrestha, B. Rijal and
B.M. Pokhrel, 2012. Hospital-Based Study in Children
with Rotavirus Gastroenteritis and Other
Enteropathogens. J. Nepal Health Res.  Counc.,
10(20): 130-135.


