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Abstract:
          An assessment of microbiological profile (bacteria and parasite) of enteric pathogens in children stool specimens and antibiotic sensitivity pattern of implicated bacterial agents in Al-Muthann’a province (rural area and city center). Of the 34 children diagnosed with diarrhea (cases), at least one bacteria was detected in 31 (91.17%) samples. Among the 8 children without diarrhea (controls), 7(87.5 %) had bacteria. The ages of patients and controls ranged from (0-9) years. Bacterial detected among cases included Escherichia coli (59%), Klebsiella pneumoniae (32.4 %), Vibrio metschnikovii(26.5 %), Salmonella species (2.9 %) and. Staphylococcus aureus were detected in (2.9 %) cases. Bacterial detected among controls were Escherichia coli (75%), Vibrio metschnikovii (12.5%) and Salmonella species (12.5%). The prevalence of intestinal parasites among children from different ages were examined. There are many intestinal parasites were detected such as (14.70 % for  Entameoba  histolytica , 17.64 % for Giardia lamblia , 8.82 % for  Trichomonas hominis, and 2.94% for Hymenolepis nana) . The overall percentage incidence of intestinal parasites infection in this study was 44.11 %.  Children aged 0-1 years old recorded highest frequency of bacteria and parasite  infection. The incidence among the sexes with female having the highest with 21 compared to males 13.   All bacterial species exhibited 100% susceptibility to Amikacin and Imipenem whereas showed 100% resistance to Ampicillin, Erythromycin, Cephalothin, Cephalexin, Augmentin and different responding to Kanamycin, Tobramycin, and Neomycin.

الخلاصة:

       تقييم الخمج الاحيائي (جراثيم وطفيليات) للاخماج المعوية في عينات خروج الاطفال المخمجين بالاسهال ونمط الحساسية للمضادات الحيوية للجراثيم المعزولة في محافظة المثنى.تم فحص اربعة وثلاثين طفل يعانون من الاسهال. حيث تم عزل جراثيم مختلفة  من 31 طفل (91.17 %). اما من بين 8 اطفال لايعانون من الاسهال (مجاميع سيطرة) تم عزل الجراثيم من 7 (87.5 %)  منهم. عمر المرضى ومجاميع السيطرة من 0-9 سنوات . الجراثيم المشخصة من بين المصابين تتضمن الاشريكيا القولونية (59%) و الكلبسيلة الرئوية (32.4%) و الضمة المتشنكوفية (26.5%) و السالمونيلا (2.9%) و العنقودية الذهبية (2.9) . بينما الجراثيم المشخصة  من بين مجاميع السيطرة  تتضمن الاشريكيا القولونية (75%) و الضمة المتشنكوفية (12.5%) و السالمونيلا (12.5%). تم فحص نسبة الطفيليات المعوية بين الاطفال من اعمار مختلفة؛ وكانت الطفيليات المعوية المشخصة  (الاميبا الحالة للنسيج 14.70% و الجيارديه اللمبليه 17.64% و المشعرة البشريه 8.82% والمحرشفة القزمة 2.94%). كانت النسبة الكلية للطفيليات المعوية 44.11 % . الاطفال من عمر 0-1 سنة كانوا الاكثر تكراراً للاخماج الجرثومية والطفيلية. الاناث كانت اكثر عدداً (21) مقارنة بالذكور (13) . كل الجراثيم المعزولة كانت 100 % حساسة للاميكاسين والاميبينيم بينما كانت  100 % مقاومة للامبيسيلين , الاريثرومايسين , سيفالوثين ,سيفالوكسين, اوكمنتين وكانت لها استجابات مختلفة تجاه كانامايسين ,توبرامايسينى ونيو مايسين.

Introduction:
       Acute diarrhea is a common cause of death in developing countries and the second most common cause of infant deaths worldwide (Victora et al., 2008). Diarrhea is the passage of unusually loose or watery stools, usually at least three times within 24 hour period. However, it is the consistency of the stools rather than the number that is most important.  Frequent passing of formed stools is not diarrhea.  Babies fed with only breast milk often pass loose pasty stools; this also is not diarrhea.  Prolonged diarrhea may lead to excessive loss of fluid, salt and nutrient in the feaces.  The main cause of death from acute diarrhea is dehydration, which result from loss of fluid and electrolytes in stool.  Another important cause of death is dysentery and under nutrition.  Diarrhea is an important cause of under nutrition because patients eat less during diarrhea and their ability to absorb nutrients is reduced.  Moreover, nutrient requirementis increased as a result of infection (Sinclair et al., 2003). Diarrheal disease continues to be a major cause of childhood mortality and morbidity in developing countries. A recent analysis of all studies published since 1980 that reported on deaths due to diarrhea in children under the age of 5 years. Risk factors that predispose children to diarrhea include poor sanitation, poor social and economic status and malnutrition (Andu et al., 2002). The clinical syndromes of diarrhea include acute watery diarrhea, which refers to diarrhea that begins acutely and last less than 14 days (usually less than 7 days), and involve the passage of frequent loose or watery stool without visible blood.  Vomiting may occur and fever may be present.  Acute watery diarrhea causes dehydration which may result in death.  The most important cause of acute watery diarrhea in young children include rotavirus, enterotoxigenic Escherichia coli,Vibrio cholerae, Salmonella  and enteropathogenic  Escherichia coli (Bahal et al.,2001 )

 Another clinical syndrome of diarrhea is dysentery, which refers to diarrhea with visible blood in faeces, the effect of which include anorexia, rapid weight loss and damage to the intestinal mucosa by invasive bacteria. The organisms implicated in this type of diarrhea include Shigella, Campylobacter jejuni, Salmonella and very rarely Entamoeba histolytica. Persistent diarrhea begins either as watery diarrhea or as dysentery.  Marked weight loss is frequent and diarrhea stool volume may also be great, with a risk of dehydration. ( Bahal et al.,2001 ). Transmission of agents that cause diarrhea are usually by the faecal oral route, which include the ingestion of faecal contaminated water or food, person to person contact and direct contact with infected faeces.  Host factors that increase susceptibility to diarrhea include under nutrition, current or recent measles and immune deficiencyor immunosupression (Andu et al., 2002). 
Three factors that separate the developing world from the developed world are access to safe drinking water, sanitation, and nutrition. The most prevalent nutritional deficiency worldwide, and hence a cause of morbidity, is iron-deficiency anemia (Wongstitwilairoong et al, 2007). Intestinal parasitic infections are endemic worldwide and have been described as constituting the greatest single worldwide cause of illness and disease. Poverty, illiteracy, poor hygiene, lack of access to potable water and hot and humid tropical climate are the factors associated with intestinal parasitic infections (Mehraj, 2008). In view of the above present work is aimed at determination of the bacteria and parasites associated with different diarrhea syndrome in children.  

Materials And Methods
Sample collection and handling
A total of 34 stool samples from children (male and female) with age (0-9) years suffering from diarrhea were collected from AL-Muthann’a teaching Hospital of Maternity and Pediatrics and eight stool samples from healthy children as control. This study which lasted from April/2011 to July/2011.Stool specimens collected in a clean, water-tight container with a screw –cap lid. The importance of timing was also stressed as all samples were examined and cultured within 2h of collection. 
Macroscopic
Macroscopic examination of the samples was the first to determine the consistency and color and the presence of blood and mucus (Garcia & Bruckner, 1993).

 Culture 
The Culture Media: All culture media were prepared according to the instructions of   manufacturer manual. A sterile wire loop was used to pick each stool sample and inoculate into blood agar, T.C.B.S agar (specific for vibrio sp.), sabroid agar (detection of fungi), nutrient agar ,  MacConkey agar and Salmonella-shigella agar using streak plate method.  The inoculated plates were incubated aerobically at 37 ̊C for 18- 24 hours according to  (MacFaddin, 2000 and Forbes et al.,2007). 
Identification of Bacteria

All the plates were examined for growth and pure isolates were Gram stained and subjected to series of biochemical test and API20 system. Ten standard commercial antibiotics (Ampicillin, Amikacin, Erythromycin, Kanamycin, Tobramycin, Imipenem,  Neomycin , Cephalothin, Cephalexin and Augmentin ) used for antibiotic sensitivity test by using Antibiotic diffusion test (Kirby-Bauer susceptibility test) was carried out  according to  (MacFaddin, 2000). 
Parasitic examination
Laboratory solution
1- Normal saline solution 0.09%: used to observed worms ova, worms larva, cyst and trophozoite of protozoa.

2- Iodine solution: which used to observe the nuclei and cyst of protozoa and worms ova.

3- Formalinized solution: This used to save and fixed the parasites. 

 Microscopical examination: Include
 a- Direct smear method ( Zeibig ,1997)
b- Formalin - ether concentration ( Zeibig ,1997)

 Procedure

Transfer half teaspoonful of faeces in 10 ml of water in a glass container and mix thoroughly. Place 2 layers of gauze in a funnel and strain the contents into a 15 ml centrifuge tube. Centrifuge for 2 minutes at about 500 g. Discard the supernatant and resuspend the sediment in 10 ml of physiological saline. Centrifuge at 500 g and discard the supernatant. Resuspend the sediment in 7 ml of 10% formaldehyde (1 part of 40% formalin in 3 parts of saline). Add 3 ml of ether (or ethyl acetate). Close the tube with a stopper and shake vigorously to mix. Remove the stopper and centrifuge at 500g for 2 minutes. Rest the tube in a stand. Four layers now become visible the top layer consists of ether, second is a plug of debris, third is a clear layer of formalin and the fourth is the sediment. Detach the plug of debris from the side of the tube with the aid of a glass rod and pour off the liquid leaving a small amount of formalin for suspension of the sediment. With a pipette, remove the sediment and mix it with a drop of iodine. Examine under the microscope.

Statistical analysis:

  T-test (p-value (0.05)) were carried out according to Bowers (1997). 
RESULTS:

Table 1: Macroscopic characterization of the stool samples

	Percentage %
	No of examined samples
	Appearance

	41.17
	14
	Watery diarrhea

	8.82
	3
	Bloody diarrhea

	11.76
	4
	Loose sample with blood and mucus

	38.23
	13
	Watery sample with blood, mucus, pus

	100
	34
	Total


A total of 34 samples were analyzed for the presence of bacteria and parasite agents as the cause of diarrhea. The overall percentage was 91.17%, 38.23% positive occurrence of bacteria and parasite respectively. Table 2 shows that 31 samples were positive for bacterial growth and 13 samples were positive for parasite. The highest incidence (significant) occurred in the age group of 0-1 years.  The lowest occurrence was in age group of 5-9 years. There is statistical association between age and bacterial, parasite diarrhea (p<0.05).

Table2:Distribution of bacteria  and parasites according to age groups of children.

	percentage
	No.of 
 bacteria positive samples
	percentage
	No.of parasites positive samples
	No.of sample examined 
	Control group
	Age group


	
	
	
	
	
	No.of  bacteria positive samples
	No.of  parasites positive samples
	No.of samples examined 
	

	93.75*
	15
	43.75*
	7
	16
	2
	0
	3
	<1  years old

	84.61
	11
	38.46
	5
	13
	2
	0
	2
	1-4 years old

	100
	5
	20
	1
	5
	3
	0
	3
	5-9 years old

	91.17
	31
	38.23
	13
	34
	7
	0
	8
	Total


*significant differences  
Table 3: shows the bacterial and parasite incidence among the sexes with female having the highest with 21(61.76%) compared to males 13 (38.23%).   The difference was statistically significant (p<0.05). 
Table 3:Distribution of bacteria and parasites according to sex and region. 
	percentage
	No.of positive bacterial  samples
	percentage
	No.of positive parasites  samples
	No.of examined samples
	Sex

	100
	13
	38.46
	5
	13
	Male

	85.71*
	18
	38.09*
	8
	21
	Female

	91.17
	31
	38.23
	13
	34
	Total

	percentage
	No.of positive bacterial  samples
	percentage
	No.of positive parasites samples
	No.of examined samples
	Region 

	92.30
	12
	61.53*
	8
	13
	Urban areas

	90.47*
	19
	23.80
	5
	21
	Rural areas

	91.17
	31
	38.23
	13
	34
	Total


*significant differences  

Table 4 shows the occurrence of bacteria in study subjects with gram negative bacteria { Escherichia coli, Klebsiella pneumoniae, Vibrio metschnikovii, and Salmonella species } Escherichia coli  being the main cause of bacterial diarrhea and  having highest number of 20 (58.82%), followed by Klebsiella pneumoniae with 11 (32.35%), Vibrio metschnikovii with 9(26.47%), Salmonella spp. 1(2.94 %) and gram positive bacteria Staphylococcus aureus 1 (2.94%).  As show in table 3 the total percentage of positive bacterial culture is more than one hundred percent because of mix growth (10 mix growth, 22 single growth)    

Table 4: occurrence of bacterial isolates in diarrhea stool sample
	Isolates
	No. of examined sample
	No. of positive  sample
	Percentage (%)



	Escherichia coli
	34
	20
	58.82

	Klebsiella pneumoniae
	34
	11
	32.35

	Vibrio metschnikovii
	34
	9
	26.47

	Salmonella species
	34
	1
	2.94

	Staphylococcus aureus
	34
	1
	2.94

	Total
	34
	42
	117.64


Table 5 shows Antibiotics resistant of bacterial isolates.  All bacterial isolates exhibited 100% susceptibility to Amikacin and Imipenem whereas showed 100% resistance to Ampicillin, Erythromycin, cephalothin, Cephalexin, Augmentin and different responding to Kanamycin, Tobramycin, Neomycin.
Table 5: Antibiotics resistant of bacterial isolates.
	
	Bacterial Isolates  (No.)

	Antibiotic Type
	E.coli

(26)
	Klebsiella pneumoniae (11)
	Vibrio metschnikovii (10)
	Salmonella species (2)
	Staphylococcus aureus (1)

	
	S*
	R**
	S
	R
	S
	R
	S
	R
	S
	R

	Neomycin
	10
	16
	7
	4
	5
	5
	1
	1
	1
	0

	Amikacin
	26
	0
	11
	0
	10
	0
	2
	0
	1
	0

	Cephalexin
	0
	26
	0
	11
	0
	10
	0
	2
	0
	1

	Tobramycin
	3
	23
	1
	10
	1
	9
	0
	2
	0
	1

	Cephalothin
	0
	26
	0
	11
	0
	10
	0
	2
	0
	1

	Erythromycin
	0
	26
	0
	11
	0
	10
	0
	2
	0
	1

	Imipenem
	25
	1
	11
	0
	10
	0
	2
	0
	1
	0

	Kanamycin
	3
	23
	1
	10
	2
	8
	1
	1
	0
	1

	Augmentin
	0
	26
	0
	11
	0
	10
	0
	2
	0
	1

	Ampicillin


	0
	26
	0
	11
	0
	10
	0
	2
	0
	1


 *Sensitive       **Resistant
Table 6 shows the occurrence of parasite in study subjects Giardia lamblia  being the main cause of  diarrhea and  having highest number of 6(17.64%), followed by Eneameoba histolytica with 5 (14.70%), Trichomonas hominis with 3(8.82%), Hymenolepis nana 1(2.94 %). As show in table 6 the total percentage of positive parasite is more than 15 (44.11) 
Table (6): The rate of the diarrhea infection according to the species of the parasite:

	Percentage
	No. of positive sample  
	No. of examined sample
	Genus of parasite

	14.70
	5
	34
	Entameoba histolytica 

	17.64
	6
	34
	Giardia lamblia

	2.94 
	1
	34
	Hymenolepis nana

	8.82
	3
	34
	Trichomonas hominis

	44.11
	15
	34
	Total


Discussion
Generally, the aetiology of diarrhea in children could be attributed to wide range of factors, but one of the main aetiology of the diarrhea is related to bacteria (such as Salmonella spp, vibrio, Escherichia coli) (Abdullahi et  al., 2010).    In this study, the prevalence of bacteria aetiology of diarrhea is 91.17% which agree with Saelzer et al., 1989 which was found being a bacteria in75.6%.   In Tanzania ,it was 36%(Molbak et  al., 1997).  The study showed that Escherichia coli  appears to be the predominant bacteria causing diarrhea followed by Klebsiella pneumoniae, Vibrio metschnikovii, Salmonella spp. and Staphylococcus aureus .  Eight percent (8.82%) of the thirty four diarrhea cases investigated had no bacterial pathogen suggesting viral, protozoan or non pathogenic factors.  Bacterial pathogens were isolated more in age group 0-1years, followed by  age group 1-4 years  with the least isolated from age group 5-9 years, which suggest an association between age and bacterial diarrhea (P<0.05).   Those between the age of 0 – 1years are essentially under their mothers care, feeding mainly on breast milk thereby reducing their susceptibility to these pathogens.  The predisposing factors that enhance spread and increase the risk of diarrhea in young children include failure to breast feeding exclusively for the first 4 – 6 months of life.  The  risk of developing diarrhea is greater in non-breast fed infants than those exclusively breast fed.   Breast feeding until at least one year of age or prolonged breast feeding reduces incidence and severity of diarrhea disease (Abdullahi et al., 2010).  The uses of infant feeding bottle which may be contaminated with bacteria; under nutrition; immunodeficiency or immune suppression; current or recurrent measles attack are among the risk factor. Most diarrhea episodes occur during the first 2 years of life  due to combined effects of declining levels of maternally acquired antibodies, the lack of active immunity in the infant, the introduction of food that may be contaminated with faecal bacteria and direct contact with human or animals faeces when the infant start to grow. Most enteric pathogens stimulate at least partial immunity against repeated infection or illness, which helps to explain the declining incidence of disease in older children and adults (Patwari et al.,1993). The reason for high incidence of bacteria isolates in age group 1-4years could be due to the fact that children within this age group on their own cannot differentiate between what to eat and what not to eat; they have not learnt the rudiment of adherence to aseptic or hygienic practice; they can barely express themselves. The study also shows that more bacterial pathogens were isolated in female (61.76%) compared to males  (38.23%)which is in contrast to the work of Abdullahi et. al., 2010 where they reported that male children were more infected (22.33%) than female children (18.33%), although the difference was statistically significant ( p>0.05). The physical appearance of the sample is very important when categorizing diarrhea.  Watery sample, loose sample with blood and mucus; watery sample with mucus blood and pus; and bloody diarrhea were identified. This categorization is necessary as different sample appearance is associated with different causative agent. However, the appearance must be differentiated from normal liquid sample from exclusively breast fed infants who may pass several soft, semi liquid stools each day.  For them, it is practical to define diarrhea as an increase in stool frequency or liquidity that is considered abnormal by the mother.  Bacterial causes of watery diarrhea may be Escherichia coli, Salmonella spp., Vibrio metschnikovii  is similar to the findings of Adegunloye (2005) who correlate the nature or appearance of stool sample and the aetiologic bacteria.  Watery stool is mainly associated with causative agents like Salmonella, Escherichia coli and Campylobacter jejuni.  The isolation of  Staphylococcus aureus in one of the thirty four samples analysed indicates the possibility of Staphylococcal food poisoning. 
Spread of intestinal parasites in various parts of the world, especially the tropics and subtropics, due to population density in those areas with a lack of spin in the rules of care for the health of their public, as well as the ability of carriers appropriate to the entry and its role in transmitting the disease to spread very quickly. It is believed that the use of human feces as fertilizer organic factors that increase the chances of infection and spread of parasites (Juckett, 1996). As it was found that (70%) of cases of diarrhea in the countries of the developing countries are caused due to contamination of food due to lack of health awareness and lack of hygiene (Jonnalaguddu and Bhat, 1995).
The study results showed isolation of Vibrio metschnikovii (first time in al-muthanna province) with (26.47%) from children suffering from diarrhea.Vibrio metschnikovii, was first described in 1888 (Baumann and Schubert. 1984) and redefined as a new Vibrio species in 1978 (Lee et al., 1978). Lee and colleagues reported that this organism is widely distributed; and they isolated it from rivers, estuaries, sewage, cockles, oysters, lobsters, and a bird that had died of a cholera like disease. They also isolated V. Metschnikovii from human feces. Among the organism linked to human disease. Only once has V. metschnikovii been incriminated as responsible for human diarrhea (Magalhães et al., 1996).
The results showed the total infection with intestinal parasites (44.11%) is high because there are many people suffering from parasitic infections due to poor sanitation; poor public health practices, increasing of vectors and malnutrition states. In addition to the affect of the economic blockage in Iraq for long period leading to decreasing of drugs and sanitation. (Garcia & Bruckner, 1993;Chin, 2000). 

The study results showed the presence of infection with E-histlytica parasite among children aged <1 year to 9 years, (14.70%). This result agree to the result of a study in Oana  that reached to 23.7% children from this area. Also agree   with study of.( Al-Alousi and Hassan 2008) in Bastamly Village ,Tuz ditrict-  Salahdeen. The results revealed that the ameobic desentry among the examined samples were 19.80% .  This result is not consistent to the result of a study in Bartella that reached to 33.9% from this area may  be the reason belong to the health and environmental conditions that vary from one area to another (Al-Kalak and Al- namii , 2007) . While the converged results of this study with the study conducted in Saudi Arabia and that the percentage of bloody diarrhea in which 15.24%, Perhaps the reason for this is the level of health and retirement system in the study area. Flies and cockroaches serve as vector for E. histolytica infection (Zeibig ,1997).

The study results showed the presence of infection with G. lamblia  parasite among children aged <1 year to 9 years(17.64%). This result is agree  to the result of a study in Bartella that reached to 13.5% to children aged 1day to 12 years from this area and  this result is  consistent  to the result of a study in Bartella that reached to 15.5%  to children from this area (AL-Kalak and AL- namii , 2007) .while approx this result with the study of Neoman et al ., (2001) children followed for ≥ 3 months  27.4% were infected with Giardia.   Also approx with the study of Esrey et al., (1989) on the stool samples were collected from rural, preschool children that reached  (23.6%) were tested positive for Giardia lamblia, the most commonly recovered parasite from stool samples. 

Giardia lamblia is a protozoan parasite, and has been recognized as the most common intestinal pathogen worldwide (Farthing, 1995). Although its pathogenicity has long been a source of debate, it is now generally accepted that Giardia does cause diarrheal disease in humans (Farthing, 1995). In the developed world, Giardia has been implicated as a cause of diarrhea in day care centers (Pickering et al. 1984; Polis et al. 1986). Giardia infection is a leading cause of waterborne outbreaks in the developed world (Shaw et al. 1977; Levy et al. 1998), and evidence exists that individuals in households with a shallow well or surface water source are at a higher risk for giardiasis than those with a drilled well or municipal water supply (Chute et al. 1987).

In the developing world, Giardia has been frequently identified in both cross-sectional and cohort studies of children as a very common intestinal pathogen (Farthing et al. 1986)

Both E. histolytica and G. lamblia cysts are resistant to chemical disinfectant such chlorine. G. lamblia infection mainly responsible for diarrhea especially in children rather than adults (Zeibig ,1997; Tsuyuoka et al., 1999 ) . Trichomonas hominis infection (8.82%) are considered non-pathogenic parasites in human , they worldwide distribution and their cysts contaminate food and drinking water then infect human . Detection of these non-pathogenic parasites in human would suggest ingestion of contaminated water or food and may indicate possible exposure to pathogenic organisms (Schmidt & Roberts, 1989; Garcia & Bruckner, 1993; Yilmaz et al., 1999; Chin, 2000). 
H. nana (2.94%) occurs by the presence of rodent or beetles (Tribolium) in houses. These worms have different life cycle, it can infect human with or without intermediate host (Schmidt & Roberts, 1989). this rate converged with study of (Khalil et al., 1991)   on  children was conducted to detect the prevalence of H. nana infection in Egyptian children, The incidence of infection was found to be 16%. 
Conclusion:
1. Children aged 0-1 years old recorded highest frequency of bacteria and parasite  infection and female having the highest compared to males.   

2. Diarrhoeagenic bacteria  have high  incidence  from  intestinal parasites infection in this study.
3.  Escherichia coli , Klebsiella pneumoniae , Vibrio metschnikovii were the predominate bacteria

4. Giardia lamblia infection was the highest in current study. 

5.  All bacterial species exhibited susceptibility to Amikacin and Imipenem whereas showed resistance to Ampicillin, Erythromycin, cephalothin, Cephalexin, Augmentin and different responding to Kanamycin, Tobramycin, and Neomycin
Recommendation 

Recommend the doctor to depend on bacterial stool culture before giving the drug and using the floatation and sedimentation in parasitic stool examination. increasing of good personal hygiene and proper sanitation practice in addition to water treatment before drinking (boiling or treating with iodine crystals). Avoiding the use of human feces as fertilizer. Breast feeding are maintained.  Parents are strongly advise not to regard bottle feeding of children with milk formula as main source of feeding for the children. Finally protection of food from flies and cockroaches.  
References :
Abdullahi, M., Olonitola, S.O., and Inabo, I. H. (2010).  Isolation of Bacteria Associated with diarrhea amongchildren attending some hospitals in Kano Metropolis, Kano State, Nigeria Bayero Journal of Pure and Applied Sciences 3 (1): 10 – 15. 

Adegunloye, D. V. (2005).  Carrier rate of enteric bacteria associated with diarrhea in children and pupils inAkure, Ondo State, Nigeria. Academic Journal.4:3 – 6. 

Al – Kalak ,S.N. and AL- Namii , B.H.S.(2007). Epidemiological study of some parasite that cause diarrhea in children in Oana and Bartella my part in the province of Ninewa –North Iraq.Al-kofa .J. Vol(8) No(4) .
Al-Alousi T . E .  and Hassan S . R . (2009). Epidemiology  of Amoebic dysentry in Bastamly Village ,Tuz ditrict-  Salahdeen. College of   Education , University of Tikrit , Tikrit , Iraq.Andu, R., Omilabu, S.A., Peenze, I. and Steele, D. (2002).  Viral diarrhea in young children in two districts of Africa.Central African Journal for Medicine 48:59 – 63
Bahl, R., Bhandari N., Bhan, M.K., Saxena,M. and Bagati,A .(2001) Efficacy of antimicrobial treatment innon dysenteric persistent diarrhea I a community setting. Acata Paediatrica.85 (11); 1290-4
Baumann, P. and R. H. W. Schubert. (1984). Family II. Vibrionaceae, In J. G. Holt (ed.), Bergey's manual of systematic bacteriology. The Williams & Wilkins Co.,Baltimore. p. 516-550.
Chin, J. (Ed.). (2000). Control of communicable diseases: Manual, 17th edn., Amer. Public Health Assoc. , Washington: 624 pp.

Bowers, D. (1997). Statistics for health care professionals. John Wiley and Sons. New York.Chute CG, Smith RP, Baron JA (1987) Risk factors for endemic giardiasis. American Journal of Public Health 77 , 585–587.
 Collett J, Miliotis M D, Koornhof H J and Makhale P.(1989) The risk of infection from Giardia lamblia due to drinking water supply, use of water and latrines among preschool children in rural Lesotho. International Journal of Epidemiology 1989, 18: 248–253.
 Esrey S.A., Collett J.Miliotis,  M.,  Koornhof H. and Makhale P. (1989). The Risk of Infection from Giardia lamblia due to Drinking Water Supply, Use of Water, and Latrines among Preschool Children in Rural Lesotho International Journal of Epidemiology . 18 (1): 248-253. 
Forbes, B. A.; Sahm, D. F. and Weissfeld, A. S. (2007). Bailey and Scott’s diagnostic microbiology. 12th ed. Elsevier.

Farthing MJ, Mata L, Urrutia JJ, Kronmal RA (1986) Natural history of Giardia infection of infants and children in rural Guatemala and its impact on physical growth. American Journal of Clinical Nutrition 43 , 395–405

Farthing MJG (1995) Giardia lamblia. In: Infections of the Gastrointestinal Tract (eds MJ Blaser, PD Smith, JI Ravdin, HB Greenberg & RL Guerrant) Raven Press, New York, pp. 1081–1105.

Garcia, L. S. & Bruckner, D. A. (1993). Diagnostic medical parasitology, 2nd edn. , Amer. Soc. Microbiol., Washington : 764 pp.
Jonnalagadda,  P.  R.  And  Bhat ,  R. V. (1995 ).  Parasitic  Contamination Of  Stored   Water   Used   For  Drinking  Cooking  In  Hyderbad  Southeast     Asian  . gournal  Of   Tropical   MediCine    And  Public Health  ,  26 (4 ) 789-794 .

Juckett,  G.  (1996).   Intestinal  Protozoa..    American   Family  Physician   , 53(8 ); 2504-2516 .  

Khalil H. M., el Shimi  S., Sarwat M.A., Fawzy A.F., and  El Sorougy A.O. (1991). Recent study of Hymenolepis nana infection in Egyptian children. Department of Parasitology, Faculty of Medicine, Ain Shams University, Cairo, Egypt. Apr;21(1):293-300.

Koneman,  E. W. ;Allen, S. D. ; Janda,  W.  M.  ;Schreckenberger,  P. C. And Winn,  W. C. (1997 ).Color  Atlas  An  Textbook Of  Diagnostic  Microbiology   ,  Fith   Edition   .    Lippincott,    Philadelphia,    New   York  . 

Lee, J. V., T. J. Donovan, and A. L. Furniss.( 1978). Characterization, taxonomy, and amended description of Vibrio metschnikovii. Int. J. Syst. Bacteriol. 28:99-111.

Magalhães V. , Branco A., Lima R.D.A.,and Magalhães M. (1996). Vibrio metschnikovii among diarrheal patients during cholera epidemic in Recife Brazil. Rev. Inst. Med. trop. S. Paulo vol.38 no.1.

Mehraj V, Hatcher J, Akhtar S, Rafique G, Beg MA (2008) Prevalence and Factors Associated with Intestinal Parasitic Infection among Children in an Urban Slum of Karachi. PLoS ONE 3(11): e3680.
Molbak, K., Jeasen, H., Ingholt, L. and Aaby, P. (1997).  Risk factors for diarrheal disease incidence in earlychildhood; a community cohort study form Guinea – Bissau. American Journal of Epidemiology.146:273 – 82.

Newman R. D., Moore S.R., Lima A.A.M., Nataro J.M., Guerrant R.L., and  Sears C.L. (2001). A longitudinal study of Giardia lamblia infection in north-east Brazilian children. Tropical Medicine & International Health Volume 6, Issue 8, pages 624–634.
 Patwari, A. K., Manorama, D. and Ridie, D. (1993).  Clinical and Laboratory prediators of invasive diarrhea inchildren less than five years old. Journal of Diarrhoea Disease Research. 11(4): 211 – 216. 

Pickering LK, Woodward WE, DuPont HL, Sullivan P (1984) Occurrence of Giardia lamblia in children in day care centers. Journal of Pediatrics 104 , 522–526. 

Polis MA, Tuazon CU, Alling DW, Talmanis, E (1986). Transmission of Giardia lamblia from a day care center to the community. American Journal of Public Health 76 , 1142–1144.

Saelzer E, Muñoz P, Peña A, Tellerías L, Fernández A, Giglio M, D'Ottone K, Zapata L, Alarcón T, Pinto ME.(1989). Bacterial isolation in infants hospitalized for acute diarrhea. Nov-60(6):328-33.

Schmidt, G. D. & Roberts, L. S.(1989). Foundations of parasitology, 4th edn., Times Mirror / Mosby Coll. Publ., Saint Louis: 750 pp.

Sinclair, M. I., Harris, A. H., kirk, M. and Fairley, C.K. (2003).  Cost of community gastroenteritis. Journal of Gastroenterology Hepatology.18: 322 – 328.

Tsuyuoka,R.;Bailey,J.W.;Guimaraes,A.M.; Gurgel, R.Q.&Cuevas, L.E.(1999). Anemia and intestinal parasitic infections in primary school students in Aracaju, Sergipe, Brazil. Cad. Saude Publ. Riode Janeiro, 15(2):413- 421.

Victora, C. G., Bryce, J., Fontaine, O., Monasch, R. (2008).  Reducing deaths from diarrhea through oral rehydraiton therapy. Bulletin World Health Organization 73 (10): 1246 – 1255.     

Wongstitwilairoong  B., Srijan A.,  Serichantalergs O.,  Fukuda C.D.,  Mcdaniel P., Bodhidatta L. and Mason C.J. ( 2007). Intestinal parasitic infections among pre-school children in Sangkhlaburi, Thailand.  Vol. 76 (2)345-350.
Yilmaz , H.; Akman, N. &Goz, Y. (1999). Distribution of intestinal parasites in two societies with different socio – economic status in Van. Eastern, J. Med., 4(1): 16-19.
Zeibig, E. A. (1997). Clinical parasitology: A practical approach. W. B. Saunders Co., Philadelphia: 325 pp.
2928
2927

