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ABSTRACT

Infection with intestinal parasites in the Gaza strip is a continuing problem, due to

factors such as poor sanitation, overcrowding, bad hygienic habits, and environmental

contamination. This study focuses on somehealth and parasitological problems in Gaza

strip. Ethical approval was obtained from the Helsinki Committee or the Director of the

hospital and written or verbal consent was obtained from each participant, or for

children from their parents.

Government health records were analysed to investigate potential trends of intestinal

parasites in Gaza during 1998-2007 and the occurrence of diarrhoeal diseases, 1996-

2005. In total, the records of 471,688 patients were studied, of which 116,261 (24.6%)

recorded infection with intestinal parasites. The following intestinal parasites were

recorded: Entamoeba _histolytica/dispar, Giardia lamblia, Ascaris lumbricoides,

Trichuris trichiura, Strongyloides stercoralis, Enterobius vermicularis, Hymenolepis

nana and Taenia saginata.
The highest annual prevalence of intestinal parasites by Governerate was 70.7% for

Khanyounis (1998), 38.3% for Gaza city (1999), 31.5% for Mid zone and Rafah (1999)

and 30.9% for Gaza north (2006) Overthe period 1998 — 2007, the proportion of health

records positive for parasites ranged from 23.1% to 28.4 %. Individually, the recording

of A.lumbricoides and E.vermicularis declined 2000 — 2007, whilst the detection of

E.histolytica/dispar and G. lamblia remained more constant. Entamoeba

histolytica/dispar showed the highest prevalence (17.4%) in the summer season.

Sewer overflow is a commonfeature in Gaza, especially in winter, and the sandysoil is

very absorbent, potentially increasing the level of environmental contamination of

infectious organismssuchastheresistant eggs of A./umbricoides.

The study of the occurrence of diarrhoeal diseases from 1996-2005 showed that in

1996,there was an estimated 377.9 cases of diarrhoea per 100,000 population among

children 0-3 years old while the number of cases in children over 4 years peaked in

1997 (1913.2 cases per 100,000. Incidence of bloody diarrhoea was high in year 2001

where 845.8 cases were observed.
The pros and cons of using hospital records for data collection are discussed, including

the problems in ensuring consistency of reporting in a conflict zone such as Gaza.

The occurrence of intestinal parasites among children attending Al-Nasser Paediatric

hospital in Gaza were also studied. The overall prevalence of 33.7% represents 176
individuals who were infected with one or more intestinal parasites. Faecal examination
revealed six protozoa and helminth parasites with the following prevalence: Entamoeba
histolytica 138 (26.4%), Giardia lamblia 26 (5.0%), Ascaris lumbricoides 19 (3.6%),

Enterobius vermicularis 3 (0.6%), with occasional infections of Hymenolepis nana and
Strongyloides stercoralis. A questionnaire-based diagnosis revealed prevalencesof: E.

histolytica 6 (12.8%), Giardia lamblia 24 (4.6%), Ascaris lumbricoides 11 (2.1%),

Enterobius vermicularis 17 (3.3%) and Taenia 1 (0.2%). Some of the factors that may
explain differences in prevalence, such as variationin the standard of living and hygiene

from one area to another, behaviour of children, local habits, contaminated of or lack of

quality water , level of parental education, poor public health teaching, poor food

hygiene, consumption of raw vegetables without washing and abundanceofflies in the

environmentespecially in summer season, are discsuued.
High prevalence of intestinal amoebiasis was found in summer season (32.4%). A

significantly higher prevalence ofintestinal parasitic infection in general was observed

amonggirls (38.8%) as compared to 30.85% in boys (P=0.04).
Infection with intestinal parasites and specifically E. histolytica/dispar was increased

with increasing age and occupation of fathers and environment may be important.
Amoebiasis tended to be higher in children who live in a village (36%) and lower in

3



both the camp and the city respectively (30.4% and 23.4%). This may appear to be in

agreement with findings regarding the urbanization and the ecological factors for each

area, but it seemsto be that most attending children to the hospital were from Gaza.

The present study has shown a persistent and significant association between

amoebiasis and the occurrence of both blood and mucous in the stool specimens

(P=0.001), that can be explained by the invasion of trophozoites into the intestinal

mucosa, causing haemorrhage. The contamination of water and its closeness to sewage

and the possible cross contamination between drinking water and sewage could be risk

factor for contamination by Entamoebahistolytica in the studied community.

A study on amoebiasis and giardiasis, was carried out in which 296 stool specimens
were collected from children and adults with age ranges from 2 to 75 years,who

attended Al-Nussirat clinic, and who were complaining fromclinical symptoms, like

diarrhoea, colic, constipation, and bloody stool. The overall prevalence of intestinal

parasites was found to be 59/296 (19.9%) . The highest prevalence of E. histolytica was

found in <5 years old but no clear trend was found. It was found that 32 (22.5%) of

infected patients with E.histolytica had diarrhoea with a high significant association

(p=0.001) and 13 (30.2%) of infected patients showed bloody stool with a highly

significant difference (p=0.001).

A study of cryptosporidiosis was carried out among individuals attended AL-Nussirat

clinic in Gaza city, with age ranges from 2 to 75 months who presented with a range of

symptoms including a history of diarrhoea, constipation, bloody stool and

gastroenteritis. Cryptosporidium oocyst were found in 34out of 296 (11.5%) stools.

During the present study two techniques were used in the detection of Cryptosporidium;

Acid-fast and Auramine phenolstaining methods, with the latter used as a confirmatory

test.

Sexually transmitted diseases were studied where a total of 77 Palestinian pregnant

women (18.2%) out of 423 were identified to be infected with 7. vaginalis during the
period 2000 to 2006.
It seems that pregnant women aged 21-30 years were the highest infected group (22.9%)

with a significant difference (p=0.05) followed by the age group 31-40 years (20.1%).

In addition, 45.9% of women infected with 7. vaginalis had vaginal discharge and

19.5% had chronic cervicitis.
Variation in prevalence between years could be explained by manyfactors like, health
behaviour, ability to go to a physician, availability of treatment in case of infection,
awareness and knowledge of those women. Clear trends were not evident and it is
difficult to explain such monthly similarity. The figures may, in part, reflect the highly

selected population studied and may notbe representative.

Toxoplasmosis was studied among women whohad suffered one or more abortions in

Gaza city. The study included 312 subjects with abortion who attended Antenatal clinic

at Al-Shifa Hospital to investigate the causes of the abortion. The prevalence of

Toxoplasma IgG wasfound to be 17.9% and Toxoplasma IgM was foundto be 1.9%.
The age ranged from 16 to 45 years ; where 216 came from the Gaza city (69.2%) and

the others resided in a nearby village 96 (30.8%). Most of the participants (59.0%) had

secondary education level. Animal breading was reported for 33.3% of the aborted

women.
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CHAPTER ONE

INTRODUCTION AND OBJECTIVES

1.1 General Introduction

Gazastrip is passing through difficult situation, whereall aspects oflife have been and

continue to be affected in a dramatic way. Due to the fact that Gaza has been under

occupation for many decades; education, health, industry, and agriculture have

remained without adequate development. Related to health problemsare factors such as

overcrowding, poverty, the open sewersin the Palestinian refugee camps, contamination

of the environment and the large family size. These and other factors have createda lot

of health problems in the society. Intestinal parasites in Gazastill exist as a result of the

conditions that are present. Decreases in family income over recent years due to the

closure of the Palestinian region, the quantity and quality of food consumed and other

related factors have created other problems like anaemia, malnutrition among preschool

children and/or school-age children.

Environmental sanitation is a poor in Gaza strip where spreading of garbage in the

streets is a common matter in most places of Gaza Strip. Also, there are difficulties in

evacuation of this garbage due to fuel shortage, where most people burn these garbage

in front of houses and yards.

The conceptual framework below is used to support, guide, and direct the research

process to makeresearch findings meaningful and applicable. The diagram denotesthat

manyhealth and parasitological problems could be addressed.



Figure 1. 1 Conceptual Frame work
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1.2 Country profile

1.2.1 Demography, geography and population context of Gaza strip

Gazastrip: Gaza strip (Figure 1.2) is a narrow piece of land lying on the coast of the

Mediterranean Sea. Its position on the crossroads from Africa to Asia has madeit a

target for occupiers and conquerors over the centuries. The last of these was Israel who

occupied the Gaza strip from Egyptians in 1967. Gaza Strip is very crowded with an

area of 365 Km”,constituting 6.1% of the total area of Palestinian territory land. In mid

2005, the population was estimated at 1,389,789, mainly concentrated in the cities,

small villages, and eight refugee campsthat contain two thirds of the population, at an

average density of 3,663 inhabitants/Km”in the following five governorates:

Table 1. 1. Demography, geography and population context of Gaza strip

 

 

 

 

 

        

Region % total % total area Area sq. Population capita

area of of Palestinian per sq.

GazaStrip territory Km Km

Gaza North Uy 1.0 61 265,932 4,360

Gazacity 20.3 1.2 74 487,904 6,593

Mid-Zone 15 1.0 58 201,112 3,467.

Khanyounis 30.5 1.8 108 265,601 2,496

Rafah 16.2 1.1 64 165,240 2,582.

(MOH,2005)

1.3 Palestinian Socio-economic profile:

1.3.1 Palestinian economy

The Palestinian economyrefers to the economyof Palestinian territory; including Gaza

strip, West Bank and East Jerusalem. Current political events have severely damaged

the Palestinian economy due to halting the international aid. Ministry of health (MOH)

2005 reported that Gazastrip is considered one of the lowest incomes in the Middle

East area. The economy nowadays mainly depends on international donations that are

suspended. International aid was funding some projects and paid manysalaries. The
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economic situation is usually difficult especially after Al-Aqsa Intifada year 2000

because of frequent closure to and restriction of trade. The deteriorating economic

situation, limited income and lack of work opportunities have lead to a low standard of

living and inadequate health facilities. Despite poverty, the Palestinians, eager to learn,

reveal a literacy ratio (2004) among those aged 15 years and more of 92.3% (male:

96.5%, female: 88%) which is considered amongthe highest percentage ofliteracy rates

of Arab countries (PASSIA, 2007). According to different surveys conducted in the

Gaza Strip, poverty levels are high and worsening. The World Bank estimates that 65%

of the population in the Gaza Strip wasliving under the poverty line (less than $2 per

day) at the end of 2004. The main reasons for the climbing poverty rates are

unemployment; damageto business and lands and mobility restrictions. In Gaza, second

quarter 2005, unemploymentstood at 33, 3%. Prior to Intifada, the unemploymentrate

was 15, 4%. In 2004, the number of poor persons in the Palestinian territory reached

more than 2.2 million. The number of unemployed rose to 238,000 in 2004 - the

unemploymentrate stood at 28.7% in the West Bank and 41.3% in the GazaStrip. Each

working individual supported 6.4 non-employed persons (WorldBank, 1993). Due to

the difficult situation, poverty continues to increase in Gaza wherethe official poverty

rate rose from 47.9% in 2006 to 51.8% in 2007. In the West Bank poverty slightly

declined, falling from 22% in 2006 to about 19.1% in 2007. The percentage of Gazans

in deep poverty also continuedto rise (where this type of poverty is different from those

with absolute poverty. increasing from 33.2% in 2006 to 35% in 2007.If remittances

and food aid are excluded and poverty is based only on household income, the poverty

rate in Gaza and the West Bank would soar to 79.4% and 45.7% respectively and the

deep poverty rates would increase to 34.1% and 69.9% (WolrdBank, 2008). The World

Bank stated that the Gross National Product (GNP) in Palestine has been subject to high

fluctuations during the last five years. GNP was 5,454 million US$ in 1999 and



decreased to 4,169 million US$ in 2005. Gross Domestic Product (GDP) was 4,517

million in 1999 and decreased to 3,832 million US$ in 2005 (MOH, 2005). The

World Bank stated that the Gross National Product (GNP) in Palestine has been

subject to high fluctuations during the last five years. GNP was 5,454 million US$ in

1999 and decreased to 4,169 million US$ in 2005. Gross Domestic Product (GDP)

was 4,517 million in 1999 and decreased to 3,832 million US$ in 2005 (MOH, 2005).

Figure 1. 1 Map of Gazastrip
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Source:

http://images.google.co.uk/images?hl=en&um=1 &q=Gazatstriptmaptby+UNRWA

&sa=N&start=21&ndsp=21 (Accessed by 13-2-2010)
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1.3.2 Socio- Political Situation

The Gaza strip is approximately 365 square kilometers. 1.2 millions Palestinianslive on

about 70% of the land, making it the most densely populated place over the world. The

other 30% of the land is occupied by 6000 Israeli’s settlers. An Israeli controlled

security fence surroundsthe entire Gazastrip, making the Gazastrip the biggestjail on

earth. The population is growing rapidly at a rate of over 4% per year; and half of the

population is under age 15 (PCBS, 2002) and (MOH, 2003). In addition to the total

closure of the GazaStrip, the Israeli army imposes morerestriction of movement in the

Strip itself by dividing it regularly in three or four parts. When this happens, workers

cannot reach their place of work, nor students their universities or schools. Transport of

goods is blocked at the checkpoints and the proportion of goods damaged during

transport has increased by 20%. Before the event of the Al Aqsa Intifada, in September

2000, the economy in the Gaza Strip was valued at $US 1 billion. According to the

United Nations, the Palestinian economy contracted by 50% during the last quarter of

2000 due to mostly severe movementrestrictions and repeated closures of the Gaza

Strip by the Israeli government. The coping mechanisms developed by the population to

overcomethe situation, such as selling of own property and family solidarity are not

sustainable in the long term.

1.3.3 Employment The number of Palestinian workers in Israel decreased from

135,000 in 1999 to 36,000 in 2005. The World Bank reported that the unemployment

rate was 32%. This revealed a sharply increasing rate of unemployment from 11.8% in

1999 to 32% and the poverty rate in Palestine was 70% in 2005. This situation is a

result of Israeli enforced restriction on Palestinian movement, military operations, land

confiscation and levelling and the construction of Barrier in addition to other escalating

activities imposed on Palestinian people (MOH,2005)
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1.3.4 General indicators of Environmentandsanitation

The average numberof students per teacher at schools in Palestine is 22 (West Bank 20

and 27 in Gaza strip). It varies according to supervising Authority; it is 21.6

students/teacher in the government schools 30 in the United Nations for Relief and

Work Agency (UNRWA)schools and in private schools it is 12.8 in Palestine. The

average numberofstudents perclass in Palestine is 34.8 (41.5 in Gaza Strip and 31.2%

in West Bank). The average numberof student per class by supervising authorities is

about 34.3 in government schools, 41.5 in UNRWA Schools and 24 studentsper class

in private schools (MOH,2005)

1.4 Environmentsituation

1.4.1 Water scarcity and deterioration in quality and quantity of the Palestinian water

resources may be the most crucial environmental problem and environmental challenge

facing the Palestinian people and the Palestinian National Authority at the dawnofthe

21° century. Currently, the main source of water in Gaza strip is the groundwater from

the coastal aquifer. In addition, the overuse by the Israeli settlers of Palestinian wells

around the border of Gaza strip within the settlements has accelerated the increase of

salinity and depletion of the groundwater as a result of seawater intrusion into the

coastal aquifer system. Eventually, urgent pollution control should take place since the

aquifers in the Gazastrip are suffering from salinity and nitrogenpollution.

Wastewater It is reported that 53% of the population in the Gazastrip are connected to

sewer networks, while cesspits and septic tanks receive the rest. Thus, there is a great

need to put a high priority to set up an effective wastewater management system in

Gaza strip (MOH,2001).

1.4.2 Solid waste Disposal of solid waste at many small uncontrolled dumping sites

has been stopped andthere are currently two controlled landfills in operation (Gaza city

and Deir El-Balah). The improper handling ofsolid waste andinfiltration of wastewater



are major causes of deterioration of water quality, land degradation, and air pollution

(MOH,2001).

1.5 Palestinian Health Care System

Overthe past years, the Palestinian health care system has been developing side by side

with the developmentof Palestinian society in general.

1.5.1 Primary health care (PHC)

Primary health care (PHC) is the basic level of care provided equally to everyone.It

addresses the most common problems in the community by providing preventive,

curative, and rehabilitative services to maximize health and well being. It is considered

as the backbone ofthe health system, which providesessential health care services.It is

distinguished from other types of care by clinical characteristics of patients and their

problems. Also, PHC practitioners are distinguished from their secondary andtertiary

counterparts by the variety of problems encountered.

1.5.2 Primary health care centres in Gaza strip

As a major componentof the Palestinian health care system; PHC has provided health

care to all Palestinian people, especially children and other vulnerable groups.In the last

five years and after the uprising of the second Intifada (Al Aqsa), PHC centres have

been developed in a dynamic wayto face the instability of the Palestinian situation,

where Israeli occupied Forces (IOF) have tended to divide Palestinian localities into

isolated geographical areas. PHC centres offer different health services according to

clinic level, including maternal and child health, care of chronic diseases, daily care,

family planning, dental, mental health services and other services according to centre

level (MOH, 2004).



Table 1. 2 Distribution of PHC centres and the ratio of persons per centre by

governorate in Gaza Strip, 2005
 

 

 

 

 

     
 

Region NumberofPHC Ratio of persons

Mid zone 32 6,285

Rafah 16 10,328

Gazacity 4] 11,900

Gaza North 22 12,088

Khan Younis 18 14,978

(MOH,2005)

Table 1. 3 Annualdistributions of PHC centres by provider in Gaza Strip, 1994-

 

 

 

 

 

 

 

 

 

ra Year *MOH **UNRWA ***NGOs Total

1994 29 9 32 70

1995 29 9 32 70

1996 31 9 32 72

1997 31 16 40 87

1998 ao Ly 40 92

1999 39 17 40 96

2000 43 17 40 100

2001 44 17 40 101      
 

(MOH, 2003)*MOH:Ministry of Health; **UNRWA:the United Nations for Relief

and Work Agency; ***NGOs: Non-governmentalorganization.

1.5.3 Epidemiology Unit (Ministry of Health)

Gaza strip has a high population density as mention in 1.2.1 per square kilometre, with

bad infra structure for sanitation and drinking water, management of solid waste and

sewage disposal with poor housing conditions. All these conditions can contribute to the

spread of infectious diseases and show the importanceto establish an epidemiology unit

to monitor disease and develop plans for control. The unit coordinates between health

care providers toward this task. The unit was established on September 1994 (MOH,

1997).



1.5.4 Health Information and recording system

This system wasestablished and developed by the general directorate of health research,

planning and development. It is a majorpriority to develop nation wide computerised

communication links via an effective health management information system (HMIS).

Data collection from communities is through a regular uniform report system present in

the ministry, where eachdistrict is responsible for gathering its own data. Tworegional

centres normally review district information. Creating a health information system can

serve as a national gate-keeper in collecting, storing, analysing and interpreting data on

demography,health status and health resources allocation (MOH,1997).

1.5.5 Ministry of Health database programs (MOH):

There are 30 computerized programs running in MOH,out of which, 5 (16.6%) are

central, unified computerized programs. In addition, 25 (10 in Gaza Strip and 15 in

West Bank) are local computerized programs running independently in both regions

(MOH,2002).

1.5.6 Model of information system in PHC

1.5.6.1 Palestinian health information centre (PHIC)

PHIC was established in 2003 and is acting as an incubator for supervising and

archiving existing data in the MOH and working to build new systems. It has two

branches, one located in the Gaza Strip and the other in the West Bank, connected

through a leased line. Currently, the computer and network departmentis responsible

for logistic and technical support to the Palestinian health information system.

1.5.6.2 PHC information system and subsystems

An “Epidemiological surveillance system” wasestablished in 1999 and is continuously

being improved; contributing to the reporting of notified diseases in daily, weekly,

monthly and annual reports. Further subsystems were developed such as “Occupational

Health”, a subsystem for surveillance of important occupational diseases and work



related injuries. “Public Health laboratory” is a subsystem created to collect data about

food, water and environmental health parameters and to organize administrative work.It

can generate monthly and annual reports to present PHC indicators. The “PHC

registry” was developed and is based on the PHIC setting. This subsystem wasbuilt to

collect data from all governmental PHC centres in Gaza Strip, to generate, and to

disseminate monthly and annual reports on matters such as mother and child health,

immunization status, family planning, school health, clinic and laboratory activities, etc

(MOH,2005).

1.6 Objectives of the study

1.6.1 General objective

-The general objective of the present study is to focus on some health and

parasitological problems in Gaza Strip, including intestinal parasites, diarrhoeal

diseases, anaemia, toxoplasmosis and sexual transmitted diseases in Gaza Strip.

1.6.2 Specific objectives:

Thefollowing specific objectives have been defined:

1. To determine the occurrence ofintestinal parasites from the records of Ministry

of Health.

2. To determine the occurrence of diarrhoeal diseases from the records of Ministry

of Health.

3. To determine the prevalence of intestinal parasites among children attending Al-

Nasser Hospital, by both medicallaboratory analysis and questionnaire.

4. To determine the prevalence of amoebiasis and giardiasis among the patients

attending AL-Nussirat clinic, Gazastrip.

5. To determine the prevalence of cryptosporidiosis amongindividuals in Gaza and

its diagnosis by different techniques.



6. To study selected sexual transmitted diseases like Trichomonas vaginalis in the

Gaza Strip.

7. To study toxoplasmosis among aborted womenin the Gazastrip.

1.6.3 Justification

Intestinal parasites are so prevalent in Gaza strip, although a range of estimates for

prevalence observed fromlocal studies needs. The records of Ministry of Health has a

gap in information wherethere is a lack for some information in such reords like age,

sex and medical symptoms. The diagnosis of intestinal parasites has mainly used direct

wet mount due to a lack of equipment and materials and staining in routineparasitology.

Some protozoa are missed using this approach, for example, Cryptosporidium sp. and

Dientamoebafragilis. Thus, routine parasite diagnosis is inadequate and needsrevision

and strengthening.

Sexually transmitted diseases have not been studied previously, mainly because of the

sensitivity of this aspect of health. The situation of toxoplasmosis needsevaluation and

deep searching due to the diagnosis of toxoplasmosis just ordered by gynaecologists in

case of abortion and repeated abortion.



CHAPTER TWO

LITERATURE REVIEW

2.1 The global impact of parasitic diseases

Intestinal nematodes and protozoal parasites are among the most widespread infections

worldwide (WHO, 1998). Infection with these parasites represents an importantrisk to

school-age children, because they are in a period of intense physical growth and rapid

metabolism resulting in increased nutritional needs. When these needs are not

adequately met, individuals may be more susceptible to infection. Also, in a period of

intense learning, these parasites may have a negative impact on cognitive tasks

(Montresor, 2002). Current estimates suggest that at least one-quarter of the world

population is chronically infected with intestinal helminths and that most of these

infected people live in developing countries (Miller and Jong, 1995). Demographic

perspectives and increasing urbanization in developing countries do not predict a

decrease. Trichuris trichiura has been recognized as a contributor to under nutrition,

growth stunting and iron-deficiency anaemia in intense infections (Albonico etal.,

1999). In addition, intestinal nematodes are thought to be responsible for reduced

physical fitness, impaired learning ability and physical activity. School attendance and

performance of infected children may be affected, although further studies are needed to

evaluate the direct effect of chronic helminth infection on educational achievements

(Koromaetal., 1996, Stoltzfus et al., 1996, Crompton, 1999).

A measure was developed and used forthe estimation of the global burden ofdisease or

public health relevance. Disability adjusted life years (DALY'S) are computed by

adjusting age-specific life expectancy for loss of healthy life due to disability

(WorldBank, 1993, Gold, 1996). The number of DALY'S lost due to parasitic diseases

was estimated as 663 million in 1990, of which nearly 60% was borne by sub-Saharan

Africa (SSA), representing 11.7% of the disease burden from communicable diseases in
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Africa (Walker and Fox-Rushby, 2000). For example, the global burden of ascariais was

estimated as 10.5 million DALY’s (Nishiura et al., 2002).

Table 2. 1 Prevalence of someintestinal parasites globally.

 

 

 

 

| |
Parasite Infected | World Prevalence DALY's | Ref.

| |
| 1.2to 10.5 | (Bethony et
_ Ascaris lumbricoides 1273 million 24% |
| million al., 2006)

| Trichuris trichiura | 902 million | 17% 6.4 million | (Chan, 1997)
|
| |

| | Current and
-Western n.a |

. _ Garcia, 1991,
Cryptosporidium 250-500 million countries: 0.6- |

Soave and
parvum | in Asia annually | 20%.

| | Johnson,

| 1988)

| Ancylostoma duodenale

 and Necator 740 million
|

| americanus

|

_ Entamoebahistolytica
|

50 million

200 million
| Giardia lamblia

people in Asia

|
_ -Developing

| countries: 4-20%.

20-30% in

 

developing

countries

| 2-5% in developed

countries

|  
_ (de Silva et

22.1 million |
| al., 2003)

|

"(Ali and Hill,
na

| 2003)

|

| (WHO,1998)

n.a | (Thompsonet

al., 2000)  
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(1993) considered that environmental pollution, sanitary condition and human

behaviour play important roles in the transmission of these parasites. Fertilized eggs,

which are deposited in the soil, may develop rapidly and may reach the infective stage

within a matter of weeks (Klaas, 1987). After this occurs, eggs are transferred from soil

to the vegetables then onto hands andfinally to the mouth (Ulukanligil, 2001). Contact

between humansandsoil may be direct or indirect through food, water and air so, the

soil may act as a vector and essential source of human disease agents (Santamaria and

Toranzos, 2003). The common protozoa that can be detected in sewage include E.

histolytica, G. lamblia and C. parvum. These organisms can cause diarrhoea andillness

through ingestion of ten cysts/oocysts or less (Gerba, 1996b). The most commonly

detected helminths in wastewater are A. Jumbricoides, Necator americanus, T. trichiura

and S. stercoralis, all occurring in communities of poor sanitary facilities (Toze, 1997).

In developing countries, untreated domestic wastewater is an importantsource ofenteric

pathogensto soil becauseit is used in irrigation. This is considered a risk factor to farm

workers and to the consumers of food products irrigated by wastewater (Strauss, 1994).

Also, pathogens may enter the soil through human and animal excreta as manure

(Cilimburget al., 2000).

Table 2. 2 Parasitic disease, burden of disease, and deaths worldwide

 

 

 

Burden ofdisease in 1990 Mortality by disease in

(hundredsof thousands of 1990 (thousandsof
DALY'slost deaths)

Ascariasis 105.2 13

Trichuriasis 63.1 6   
Source: World Development Report 1993 (WorldBank, 1993).
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2.2 Different diagnostic methodsin stool examination

A range of techniques has been employed for the detection of parasites. Direct

Diagnosis ofintestinal parasites depends on the demonstration of certain parasite stages,

(cysts/ trophozoites/ or eggs/ larvae) and rarely adult wormsin stool, or the detection of

antigenic products using immunological methods (Singh, 1990, Parija and Srinivasa,

1999). There are many advantages for stool microscopy compared with the other

methods used in parasitology such as immunodiagnosis. First, demonstration of

parasites in the stool confirms the diagnosis and is considered the gold standard.

Secondly, it is a simple procedure and can be carried out in any laboratory provided

with a light microscope that can be maintained and inexpensive reagents and beside

stool microscopy is economical (Parija and Prabhakar, 1995, Parija and Srinivasa,

1999). Protozoan cysts, especially those of Giardia, are not shed in the stool on a

consistent basis and their numbers differ from day to day; this has also been observed

for coccidian oocysts. Examination of stool specimens collected on consecutive days

may be required for confirmation of infection with G. lamblia, E. histolytica, E. dispar

or C. parvum (Garcia and Bruckner, 1997). The use of concentration techniques and

trichrome and modified acid-fast staining are sufficient to demonstrate infection with

different types of intestinal parasites (Garcia et al., 1992, Zimmerman and Needham,

1995, Garcia et al., 2000). The diagnostic sensitivity of routinely stained smears for

Giardia and that of modified acid-fast staining for Cryptosporidium is limited and

depends on the shedding of organisms. Also, the sensitivity of these conventional

staining methods depends ontheskill of the laboratory worker (Alles et al., 1995).

In recent years many developments have been made in indirect methods for the

diagnosis of intestinal parasitic infections such as amoebiais, giardiasis,

cryptosporidiosis and microsporidiosis. These include antigen detection in stool

specimens, direct fluorescent antibody methods, and molecular biological techniques
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such as DNA probes and polymerase chain reaction (PCR) (Parija, 1996, Parija and

Srinivasa, 1999). There are variations in sensitivity among tests in sensitivity,

specificity and reactivity. Sensitivity is defined as the probability of a positive test in

people with infection, while specificity is defined as the probability of a negative test in

people without infection (Beaglehole et al., 1993, Bland, 2000). Reactivity is the

amount of antigen or antibody needed to produce a demonstrable immunological

reaction. To determine the diagnostic potential of a specific test, sensitivity, specificity

and reactivity, which may differ from laboratory to laboratory, must be taken into

consideration (Markell et al., 1992).

2.3 Biology of intestinal parasites

This part will include detailed explanation for the protozoal parasites (Giardia lamblia

and Entamoeba histolytica/dispar), helminth parasites (Enterobius

vermicularis/gregorii and Ascaris lumbricoides).

2.3.1 Giardia lamblia; General Introduction

G. lamblia is a binucleate flagellated intestinal protozoan, which exists in two forms;

the trophozoite is the motile flagellate form that comes from the cyst after passing

through the stomach in spite of its acidic environment. Where the acid condition of the

stomach important in the shedding process (Thompson, 1994). G. lamblia, (syn G.

duodenalis; G. intestinalis) inhabits the small intestine. The trophozoite measures about

12-15um in length and 5-9 um in width. Cysts are ovoid in shape, 12 [umin length

(Hill, 1993). Here the species name G. /amblia will be used. It wasfirst described in the

late 17" century by the Dutch microscopist Antone van Leeuwenhoek using his own

hand lenses and a specimen of his own diarrhoeal stool (Dobell, 1920). Giardiasis

occurs worldwide. Overcrowding, poor sanitary conditions and poor water quality

control, are important contributors to giardiasis. It was believed that in the developed
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world most cases are probably acquired by person-to-person transmission (Thompson,

1994).

2.3.2 Classification

G. lamblia belongs to Kingdom: Animalia, Phylum: Sarcomastigophora. Subphylum:

Mastigophora, class: Order: Diplomonadida, Family: Hexamitidae, Genus: Giardia,

Species: /amblia (Levineet al., 1980).

2.3.3 Life cycle andits significance

The life cycle of G. lamblia has two forms: the trophozoite and the cyst. The cyst is the

infective stage and is ingested in contaminated wateror food or directly from faecal-oral

contact (Gardner and Hill, 2001). The infection needs as few as 10-100 cysts to produce

an infection that can lead to clinical disease (Rendtorff, 1954). After ingestion,

excystation occurs through contact with acidic gastric contents, to release one or two

trophozoites (Bingham and Meyer, 1979). The trophozoite infects the duodenum and

upper intestine, which have a favourable alkaline pH (Marquardtet al., 2000). The life

cycle is completed by encystations in the distal small intestine and colon. Cyst wall

proteins are secreted into encystment specific vesicles, and transported to the newly

forming cell wall over 14 to 16 hours (Erlandsen et al., 1996). Human’s may excrete

150-20,000 cysts/g faeces. Cysts have been found in surface water and wild and

domestic animals, which are now thought to act as a reservoir of human infection

(Gilles, 1999).

2.3.4 Epidemiology

Giardiasis occurs worldwide in temperate and tropical climates. Higher prevalence is

recorded wheresanitation is poor (Wolfe, 1992). High prevalence of giardiasis (5-43%)

was reported in developing countries, day-care centres or nurseries and public

Institutions (Pickering and Englkirk, 1990, Adam, 1991). In Peru, prevalence in children

reached 40% by the age of 6 months and prevalence’s in Zimbabwe and Bangladesh
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have been reported to be about 40% (Farthinget al., 1986). Age-specific prevalence of

giardiasis rises throughout infancy and childhood and only begins to decline after

adolescence (Oyerindeet al., 1977). Traditionally it was reported that the most common

mode of transmission of Giardia is through contaminated water (Hill, 1993). A

giardiasis prevalence of only 7.1% was reported in children aged 3-15 years in

Bangkok, Thailand (Pengsaa et al., 1999), while it reached high level among school

children of Gaza 61% (Shubairet al., 2000). The prevalence of Giardia cysts in children

less than 3 years old has been as high as 20% to 50% (Pickeringet al., 1984). G. /amblia

is frequently identified as the etiologic agent in waterborne diarrhoeal outbreaks from

contaminated surface water that has been ineffectively filtered or pre-treated. Nursery

schools, institutional settings and families of infected children and infants are

considered the groups mostat risk of outbreaks and endemicinfection (Wolfe, 1992).

2.3.5 Risk Factors for Transmission

The major water-borne epidemics involving domestic water supplies both in North

America and Europe have been due to contamination of piped drinking water supplies

with sewage andthe ability of Giardia cysts to survive in chlorinated fresh water bodies

(Craun, 1986). Water is commonly implicated because surface water supplies are

readily contaminated by excreta of humansor animals, parasite cysts survive well in the

environment, and they are partially resistant to purification by chlorination (Birkhead

and Vogt, 1989). Recent studies in Saudi Arabia and New Hampshire, USA, revealed an

increased risk of developing giardiasis in those who drink well water or untreated

surface water (Dennis et al., 1993). Infection by Giardia cysts is spread directly from

person to person by faecal—oral contamination with cysts or indirectly by transmission

in water (Barbour et al., 1976, Craun, 1986), and occasionally food (Petersen et al.,

1988). Travellers often become infected when they ingest contaminated water that

usually originates from groundwater (wells) or surface water of lakes and streams.
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Giardia cysts can’t be destroyed by concentrations of chlorine normally used to treat

public water sources. Also, conventional water testing failed in detecting small degrees

of contamination (Thompson, 1994).

2.3.6 Pathology

The incubation time of giardiasis ranges from 12 to 20 days (Garcia, 2001). When the

duodenum and jejunumare examined histologically for asymptomatic infected persons,

the results are usually normal. In symptomatic persons, villous atrophy, epithelial cell

damage, and extensive infiltration of the lamina propria by plasma cells, lymphocytes,

and polymorphonuclear leukocytes have been observed (Brandborg etal., 1967). Patchy

distribution of parasites on villi and in intervillous spaces was noted by using biopsies.

The microvillus border of epithelial cells may show a blunting appearanceasa result of

giardiasis (Meyer and Radulescu, 1979). Gastrointestinal symptoms indicative of

giardiasis may include abdominalpain, diarrhoea; flatulence and vomiting but weight

loss are also reported (Jimenez et al., 1999, Lebwohiet al., 2003). In 2001, Katz and

Taylor suggested that giardiasis might influence the growth and development of

infected children. Concomitantly, protein-energy malnutrition can increase

susceptibility to and morbidity from G. /amblia and other parasite infections (Neumann

et al., 2004). However, studies of the association between nutritional deficiency and

giardiasis are contradictory.

2.4 Entamoebahistolytica; General Introduction

E. histolytica causes amoebiasis or amoebic dysentery. In addition to infections of the

large intestine, remote invasion may occur, for example, in the liver, lungs, skin, and

brain (Marquardt et al., 2000). Entamoebahistolytica and Entamoeba disparparasitize

approximately 10% of the world population, of which 90% are asymptomatic infections

mainly with Entamoeba dispar (Ravdin, 1995).
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2.4.1 Classification

E. histolytica belongs to Kingdom: Animalia, Phylum: Sarcomastigophora.

Subphylum: Sarcodina, Superclass: Rhizopoda, Class: Lobosea, Subclass:

Gymnamoebia, Order: Amoebida, Family: Endamoebidae, Genus: Entamoeba,

Species: histolytica (Levine et al., 1980).

2.4.2 History, Life cycle and its significance

In 1875 Losch discovered Entamoeba and reported the ingestion of red blood cells by

the active trophozoites in dysenteric stool. Then detailed pathological investigations

were reported, where the role of the amoebain tissue invasion was explained (Ravdin,

1988). Emil Brumpt suggested in 1925 that there were two morphologically identical

species, including a non-invasive one whichhe termed E.dispar, within the designation

of “E. histolytica”. In the 1970s investigations in Mexico on lectin agglutination and

erythrophagocytosis supported this conclusion, and work in the UK on zymogram

patterns supported Brumpt’s idea (Trissl et al., 1978, Sargeaunt et al. 1978).

Biochemical immunological and genetic data have added further evidence and after a

WHO/PAHOinformal consultation on intestinal protozoa in 1991 emphasized the

distinction, molecular biological studies prompted a definitive formal redescription ofE.

histolytica, published in 1993, separating it from E. dispar, the former a potential cause

of invasive disease andthelatter incapable of anything more than mildirritation of the

mucosa (Diamondand Clark, 1993).

Intestinal infections occur through the ingestion of the cyst stage chiefly in

contaminated food and drink but also by hand-to-mouth contact (faecal oral route)

(Beck and Davis, 1976). Ingested mature cysts undergo excystation in the ileocecal

region ofthe intestine. Multiplication by binary fission results in a colony in the caecum

and later through the colon, and cyst formation (encystation) follows (Proctor, 1991).

Dehydration of the faecal mass as it moves down toward the anus probably plays

a
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in initiating cyst formation. Whenevercysts are seen in the stool, trophozoites must be

present higher in the intestine (Beck and Davis, 1976). Penetration of the intestinal

mucosa by trophozoites results in lesions in the intestine, most commonly in the

caecum, and next in the recto-sigmoid area. Invasion of the blood stream may occur

with metastasis to various organs of the body.

Theliver is the most commonsite of extra intestinal disease with or without secondary

spread to the lungs via the diaphragm, but the trophozoites may be comeestablished

anywherein the body (Neva and Brown,1994).

2.4.3 Epidemiology and Transmission

Most of what is known about the epidemiology of amoebiasis wasestablished before E.

histolytica and E. dispar were separated. Here, the term E. histolytica/disapr will be

used where the two species have not been differentiated. Entamoeba species has a

worldwide distribution with a high prevalence in areas with poor hygiene,

overcrowding, and low socio-economic conditions. It has been estimated that 40

million people develop disabling amoebic colitis or extraintestinal abscesses world-

wide, resulting in 40 000 deaths annually (Li and Stanley, 1996).

The use ofnight soil for fertilizer, flies carrying contaminated faeces on the proboscis

andsticky feet to the dining room table and other places of food display, unclean food

handlers, and contaminated soil washing into wells and onto vegetable gardens,are all

means whereby the cysts of Entamoeba sp. can eventually reach the gastrointestinal

tract of humans. E. histolytica is the causative agent of amoebiccolitis and all forms of

extraintestinal amoebiasis, but Entamoeba sp is noted in many asymptomatic

individuals (Bruckner, 1992). Data from epidemiological surveys with techniques that

differentiated between E. dispar and E. histolytica in stool specimens suggest that most

asymptomatic individuals infected with Entamoebaharbour E. dispar. In some regions,

(Egypt and Greece) however the prevalence of E. histolytica both in asymptomatic
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individuals and in patients with diarrhoea is very high (Abd-Alla et al., 2000,

Evangelopoulos et al., 2001, Abd-Alla and Ravdin, 2002, Stanley, 2003). The high

incidence of amoebiasis in thetropicsis attributable to poor sanitation. In addition to the

use of soil for fertilizer, promiscuous defecation habits, particularly of children, result in

the seeding of the soil with cysts and pollution of the local water supply. Children

playing in the area contaminate their hands, and their fingers inevitably end up in the

mouth. The simple habit of defecation into a deep hole in the ground, whentoilets are

not available, and the avoidance of using faeces for fertilizer, would help greatly in

reducing the incidence ofthis disease (Beck and Davis, 1976).

There are certain urban areas, for example, Mexico City, Medellin and Durban where

the incidence of invasive disease is considerably higher than in the rest of the world.

Contributing factors may include poornutrition, decreased immunologic competence of

the host, stress, altered bacterial flora in the colon, traumatic injuries to the colonic

mucosa, alcoholism, and genetic factors (Garcia and Bruckner, 1997). The humanis the

reservoir host for E. histolytica and can transmit the infection to other humans, dogs,

cats, and possibly pigs (Petri et al., 1994). The cyst stages are very resistant to

environmental conditions and can remain viable in the soil for 8 days at 28 to 34°C, 40

daysat 2 to 6°C, and 60 days at 0°C. Cysts are removed by sandfiltration or destroyed

by 200ppm ofiodine, 5 to 10% acetic acid, or boiling (Lujan et al., 1996). In a moist

environment, the survival rate increases markedly as the temperature drops below 50°C,

(routine chlorination as employed in moderncity waterworks does not destroy the cysts

of Entamoeba species). The cysts are killed by drying within 10 minutes on the surface

of the hands, but survive for periods of up to 45 minutes in faecal material, and can be

hidden underthe fingernails, where they may survive for a couple of days. It can remain

viable in moist conditions or in water for about 100 hours at 25 °C; survival in water at

low temperatures above freezing is estimated at a round 3 months, but freezing is lethal.
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Survival of the cyst is shorter at higher temperatures, being only minutes above 50 on

Pasteurisation or brief boiling is a preventive to transmission of E. histolytica through

food or water. A residual chlorine concentration of 3 mg/l is necessary to kill cysts

(exposure 30 minutes) (Gilles, 1999).

2.4.4 Pathology

2.4.4 (A) Intestinal amoebiasis

Although the exact mode of mucosal penetration in not known, microscopic studies

suggest that amoebae have enzymeswhichlyse the host tissue, possibly from lysosomes

on the surface of the amoebae or from ruptured organisms. Amoebic lesions (ulcers)

most often develop in the caecum, appendix, or adjacent portion of the ascending colon;

however, they can also be foundin the sigmoid-rectal area (Garcia, 2001). Trophozoites

invade the mucosa by producing small, tiny, pinpoint lesions at the site of entry, spread

into the submucosa with a larger area of destruction below the surface, producing

typical flask-shaped ulcers. The mucosal lining may appear normal between ulcers.

Such lesions are often seen in amoebic dysentery by sigmoidoscopy. Although, the

incubation period varies from a few days to a much longer time, in an area where E.

histolytica is endemic, it is impossible to determine exactly when the exposure took

place. Disease begins when E.histolytica trophozoites adhere to colonic epithelial cells,

and mammalian cells are killed by the induction of programmedcell death (apoptosis)

by the trophozoites (Li et al., 1988, Ragland et al., 1994) Symptomsassociated with

intestinal amoebiasis are various, such as nausea, abdominal discomfort, mild

constipation alternating with mild diarrhoea, or the presence of one without the others,

may be present. Infection with E. histolytica has the potential to progress to invasive

disease. Patients with amebic colitis typically present with a several-week history of

cramping abdominalpain, weight loss, and watery or bloody diarrhea (Aristizabal et al.,

1991). In a study in Dhaka it was reported that among children with asymptomatic E.
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histolytica infection, one in 10 develops diarrhoea within two months of the onset or

detection of infection. Overall, 10% of the children had diarrhoea associated with E.

histolytica infection, and 4% suffered from amoebic colitis during the two-year study

period (Petri, 2002). The pathological range of amoebic colitis includes mucosal

thickening, multiple discrete ulcers separated by regions of colonic mucosa of normal

appearance, diffusely inflamed mucosa, and necrosis and perforation of the intestinal

wall (Stanley, 2003).

2.4.4 (B) Extraintestinal Amoebiasis

The most common extra intestinal manifestation of disease is amoebic liver-abscess,

that arises from spreading (via the portal circulation) of amoebic trophozoites. Some

individuals presenting with amoebic liver abscess have concurrent amoebiccolitis, but

stool microscopy is usually negative for E. histolytica trophozoites and cysts (Adams

and MacLeod, 1977, Katzenstein et al., 1982, Thompsonet al., 1985) .In early cases, the

blood count remains normal, the liver is not affected, but pain, fever, and sweating

develop. Then the liver becomes enlarged and tender, with moderate leukocytosis and

abscess. Direct extension through the diaphragm may occur, followed by amoebic

pneumonitis, with symptomssimilar to those seen in liver infections, plus cough, weight

loss, and weakness (Garcia and Bruckner, 1997). The trophozoites live in the border of

the forming abscess, destroy the living tissue, and leave a necrotic mass of lysed liver

cells. This viscid material or "pus" is chocolate brown to red-orange in colour and

contains relatively few amoebae. An abscess can also extend into the peritoneum and

through the skin. Haematogenous spread to the brain, as well as to the lung,

pericardium, and other sites, is possible. Few patients with liver abscess pass F.

histolytica trophozoites or cysts in their stool, and 60% of those patients have no

intestinal symptoms or history of dysentery. Amoebic brain abscesses are very rare.

Sudden onset of symptoms includes headache, vomiting, seizures, and mental status
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changes, and rapid progression to death was reported in almost half the patients with

cerebral abscesses (Orbisonetal., 1951).

2.4.5 Laboratory Diagnosis of Amoebiasis

Detection of the organism dependsonpropercollection of the specimens, the number of

specimens submitted, processing methods and diagnostic tests used (wet preparation,

concentration techniques, permanent stained preparation, cultivation ...etc), and

examination by personnel who are well trained in identification of protozoa. Lack of

training and diagnostic testing may lead to missed infection. In some cases, false

positives may be due to identification of human white blood cells as amoebae (Garcia

and Bruckner, 1997, Garcia, 2001)

2.4.6 Temporary Wet Mounts

The standard ova and parasites examination is the recommended method for recovery

and identification of Entamoeba sp. in stool specimens. In acute amoebiasis

microscopic examination of a direct saline wet mount may reveal motile trophozites,

which may contain RBCs (Garcia, 2001). The diagnosis of Entamoebasp. traditionally

relied upon microscopical examination of fresh or fixed stool specimens, and this is

currently the most effective and widely available technique (Gilles, 1999, Heckendorn

et al., 2002). Only the trophozoites of E. histolytica are found in clinical specimensto

contain ingested RBCs and this feature is 100% specific and predictive of invasive

amoebiasis (Gonzalez-Ruiz et al., 1994). So, this is the key diagnostic feature that

distinguishes E. histolytica from other species. Of the several temporary stains that are

available, the most commonly used is Lugol's iodine. When amoebic cysts are present,

the addition of iodine enhances the features of the nuclei and glycogen mass, if present.

Also, concentration methods can be used to detect the cysts of Entamoeba sp. These

include the zinc sulphate (ZnSO4) flotation and formalin-ether sedimentation technique.



Also, during E. histolytica diagnosis permanent staining could be included, such as

trichrome and iron haematoxylin (Proctor, 1991).

2.4.7 Concentration techniques

Using of concentration is very useful to detect the parasites present in low number when

direct wet smear failed (WHO, 1994). There are two types of concentration procedures,

sedimentation and flotation, both of which are designed to separate parasitic organisms

from faecal debris by centrifugation and/or differences in specific gravity (Garcia and

Bruckner, 1997).

2.4.7(A) Formol-Ether Sedimentation technique

Bycentrifugation, the formalin-ether sedimentation procedureleads to the recovery of

protozoa present; however, the preparation contains more debris than is found in the

floatation procedure. The specimen must be fresh or formalinized stool (5 or 10%

buffered or non-buffered formalin or sodium acetate-acetic acid-formalin [SAF)).

Polyvinyl alcohol (PVA) — preserved specimens can also be used for cysts (Garcia and

Bruckner, 1997) . Alternatively, a formol-ether method is also useful for concentration

of eggs and cysts (Allen and Ridley, 1970).

2.4.7 (B) Zinc sulphate flotation technique

This procedure employs solutions of higher specific gravity 1.18 than that of the

parasites to float or concentrate them to the surface of a solution after centrifugation

(Cheesbrough, 1987). The parasitic stages are recovered in the surface film, and the

debris remains in the bottom of the tube. However, when using the flotation technique

specimens must be examined promptly in order to avoid cyst distortion and trophozoites

are missed.

2.4.7 (C) Staining for detection of Entamoebasp.

The detection and correct identification of many intestinal protozoa frequently depend

on the examination of a permanentstained smear with the oil immersion lens (100X
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objective). The examination and detection of trophozoites and cysts of E. histolytica in

permanent stained smears of stool specimens are confirmatory for diagnosis and

recording of intestinal amoebiasis which may found to be difficult in routine diagnosis

(Kumagaiet al., 2001). There are a numberofstaining techniques available; selection of

a particular method may depend on the degree of difficulty of the procedure and the

amount of time necessary to complete the stain. Iron haematoxylin stain is one of a

number of stains that allow making a permanent stained slide for detection and

quantitating parasitic organisms. The second staining method is trichromestain that

gives good results and is often used to provide a quick diagnosis. The nuclei of the

intestinal protozoa stain varying shadesofred to pale pink (Proctor, 1991).

2.4.7 (D) Immunoassayfor detection of Entamoeba

As known diagnosis of intestinal amoebiasis is usually based on finding either

trophozoites or cysts in the stool. In extra intestinal amoebiasis, one may or may not

find diagnostic morphologic stages in the stool. The diagnosis of extra intestinal

amoebiasis depends largely on serological tests (Garcia and Bruckner, 1997). These

have included complement fixation, immunoelectrophoresis, counter

immunoelectrophoresis; indirect hemaggutination (IHA), immunodiffusion (ID),

indirect immunofluorescence (IIF), and enzyme-linked immunosorbent assay (ELISA).

Serology has proved to be a useful aid to clinical diagnosis, especially in patients with

hepatic amoebiasis (Ouchterlony, 1953, Baveja et al., 1984, Ungar et al., 1985). If

immunoglobulin G (IgG) specific to E. histolytica is detected, tissue invasion has

occurred. Serumantibodies are present in 85% to 98% of patients with amoebic liver

abscess compared with 50% to 80% of patients with severe amoebic dysentery (Kagan,

1986). The detection of antibodies to E. histolytica in serum using erythrocytes

sensitised with antigen wasfirst reported in 1961. The IHA is reported to be positive in

87% to 100% of patients with amoebicliver abscess and in 85% to 95% ofpatients with
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acute amoebic dysentery. Antibodies have been shown to persist for 2 to 5 years or

longer after therapy (Kessel et al., 1961). Indirect immunofluorescence whenfirst

applied to the diagnosis of hepatic amoebiasis was found to be both sensitive and

specific. IIF was reported to be positive in 92% of patients with amoebicliver abscess;

however in patients with acute intestinal amoebiasis, it was positive in only

approximately 50%. IIF is considered to be a good clinical screen in areas of low

endimicity (Ambroise-Thomas, 1980).

ELISA is successful in detecting E. histolytica antigen in stool (Gandhi et al., 1988)

(Pillai and Mohimen, 1982). Monoclonal antibodies to the galactose-inhibitable

adherencelectin 170 kDa subunit were used in ELISA to differentiate E. histolytica for

E. dispar (Abd-Alla et al., 1993, Haque et al., 1997). In a prospective field study in

Egypt, it was reported that ELISA for detection of faecal lectin antigen is a more

sensitive method than faecal culture for detecting asymptomatic E. histolytica infection

(Abd-Allaet al., 2000). The Entamoebatest is designed to detect, but not differentiate,

the antigens of E. histolytica and E. disparin stool specimens, whereasthe E. histolytica

test is designedto detect specifically E. histolytica in stool specimen (Evangelopouloset

al., 2001).

Fifty-nine of 2,047 (2.9%) stool samples from Turkey were found to be positive for E.

histolytica/dispar with microscopy and/or culture. Among these positive samples, E.

histolytica was detected in 14 (23.7%) and 5 (8.5%) samples with PCR and antigen-

specific ELISA (EIA), respectively. E. dispar was diagnosed in 31 (52.5%) and 52

(88.1%) of 59 samples with species-specific PCR and EIA,respectively (Kurt et Als

2008).

2.4.7 (E) Molecular Techniques for Detection of Entamoeba

The polymerase chain reaction (PCR) technique has been used experimentally to

differentiate E. histolytica from E. dispar (Walderichet al., 1997, Nunezetal., 2001).
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This is a method whereby low levels of specific DNA sequences may be amplified to

reach the threshold of detection, through action of the enzyme DNA polymerase

(Zindrouet al., 2001).

2.5 Entamoeba dispar

E. dispar is a non-pathogenic amoeba,identical to E. histolytica morphologically. Both

have quadrinucleate cysts when mature, measuring 10-15 jum or more in diameter. E.

dispar differs from E. histolytica at the genetic, biochemical and molecular levels

(Sargeaunt et al., 1978, Diamond and Clark, 1993, Marquardt and Demaree, 2000).

Trohpozoites measure 12-60 jum, have the same morphology by bright-field microscopy

but do not phagocytose red blood cells, in contrast to trophozoites of E. histolytica

(Espinosa-Cantellanoet al., 1998). Transmissionof E. dispar occurs by the ingestion of

infective cysts in contaminated food or water (Garcia, 2001). The acceptance of E.

histolytica and E. dispar as two different species has important clinical implications due

to those patients with E. histolytica only potentially needing treatment. The

epidemiological implications importance relates to the fact that aproximately 90% of

450 million of E. histolytica likely to be E. dispar (Walsh, 1986).

2.6 Cryptosporidium andcryptosporidiosis

Cryptosporidium parvumis a parasitic protozoa that causes human cryptosporidiosis, as

well as in certain animals, including domestic livestock. In humansit causes abdominal

pain, profuse diarrhoea, weightloss, loss of appetite and anorexia (Soave, 1994).

Cryptosporidium spp. are a leading cause of diarrhea, particularly persistent diarrhoea,

in children in developing countries (Dillingham et al., 2002). In humans,clinical disease

is recognized in all ages, but it is more prevalent amongchildren. Clinical signs vary

from self— limiting diarrhoea in immunocompetent persons to severe life-threating

disease in immunocompromisedpersonssuch as AIDSpatients (Strickland, 2000).
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2.6.1 History

Organismsof the genus Crypfosporidiumare small coccidian parasites whichinfect the

microvillus border of the epithelial cells that line the digestive and respiratory organs of

a wide range ofvertebrate hosts i ncluding humans (Anguset al., 1982, O'Donoghue,

1995).

In 1907, Ernest Edward Tyzzer was the first person to describe life cycle stages of a

protozoan parasite he frequently foundin the gastric glands of his laboratory mice and

oocysts he found in the feces (Tyzzer, 1907). In 1910, reporting in greater detail, he

proposed Cryptosporidium muris as a new genus and the type species. In 1912 he

published a report naming another new species, C. parvum, with stages that develop

only in the small intestine of mice and with oocysts smaller than those of C. muris. This

genus remainedrelatively obscure for nearly half a century. In 1955 a new species, C.

meleagridis, was reported in turkeys (Slavin, 1955), and in 1971 Cryptosporidium was

first reported to be associated with bovine diarrhoea (Pancieraetal., 1971.). At the time

neither appeared to arouse a great deal of interest. In 1976 the first two reports of

cryptosporidiosis in immune compromised humans appeared nearly simultaneously

(Meisel et al., 1976, Nimeet al., 1976). But it was not until 6 years later, following a

report from the U.S.Centers for Disease Control of 21 men in six cities with concurrent

cryptosporidiosis and AIDS (Goldfarb et al., 1982), that significant interest in

cryptosporidiosis was aroused. In 1977 the first complete report of Cryptosporidium in

reptiles was provided by (Brownstein et al., 1977).

Cryptosporidium was not recognized as potentially pathogenic until 1955 when a

diarrhoea outbreak was detected in a turkey flock. Subsequently, infection was mainly

observed in calves and lambs and then in 1976 Rose described two cases of human

cryptosporidiosis, one involving a 3-year-old immunocompetent child from rural

Tennessee who suffered from server gastroenteritis for 2 weeks and the other an
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immunocompromised adult. From 1976 to 1982 infection in humanswasrarely reported

but in 1982 reporting increased when it was recognized that the infection was

opportunistic in people with AIDS. Nowadays, 21 species of Cryptosporidiumat least

have been named of which six to eight (O'Donoghue, 1995) species are considered

valid by most researchers (Cryptosporidium parvum, C.wrairi, C.felis, C.meleagridis,

C.baileyis, C.serpentis, and C.nosorum) (O'Donoghue, 1995, Fayer et al., 1997).

2.6.2 Habitat

The developmental stages of Cryptosporidium parvumhave been detected in pharynx,

oesophagus, stomach, duodenum, jejunum, ileum, appendix, colon and rectum of

humans.It is found in the highest concentration in the jejunum. With AIDSpatients the

infection may be detected in the bile duct, gallbladder, liver, pancreatic duct, pancreas,

and lungs (Strickland, 2000).
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Figure 2. 1 Life cycle of Cryptosporidium parvum

CDC

     

 

SAFER +-HEALTHIEM- FforLe™

http:iwwew.dpd.ede.gowdpdx @} Thick-waties oocyst
ingested by hast!

 

   

 

   
www.dpd.cde.gov/dpdx accessed 3/4/2009

49



Figure 2. 1 Cryptosporidium oocyst stained by acid-fast, X40 (Photo by Adnan
Al-Hindi, 2005)

 
Cryptosporidium parasites have the fewest and smallest naked sporozoites per oocyst

(4-6 um) among the coccidia (Dubey et al., 1990). Consequently, these unique

characteristics have added to the interest and urgency in clarification of its

classification.

The development stages of Cryptosporidium parvum do not occur deeply within the

host cells but are confined to an intracellular and extracytoplasm location (Garcia,

2001), between the cell membrane and cytoplasm (Strickland, 2000); because of that

it is differ from other coccidia which infecting warm bloodedvertebrates (Garcia, 2001).

After the oocyst is ingested by a suitable host the contents excyst, releasing four

motile sporozoites that invade and parasitize epithelial cells primarily in the

gastrointestinal tract (and rarely in extraintestinal tissues). Subsequent developmental

Stages are intracellular but extra-cytoplasmic, usually foundat the microvillar surface

ofepithelial host cells. A recent report by Hijjawietal., (2002) indicates that gregarine-like
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extracellular stages were observed around 72 h after experimental infection of mice, but

their exact role in the life cycle is not clear.

The sporozoites then differentiate into trophozoites, whichin turn differentiate into type

I meronts. Merozoites produced by type I meronts are released from the host cell and

can infect onther host cells. These merozoites can then either initiate asexual

reproduction by differentiating into trophozoites, or initiate the sexual cycle by

differentiating into type II meronts. Oocysts are produced following sexual

reproduction.

Twotypes of oocysts are produced; thick-walled oocysts, which are the infectious form

found in the environmental and thin-walled oocysts, which cause autoinfection

(Marshallet al., 1997, Monis and Thompson,2003).

About 20% of the zygotes have single unit membrane which surrounding the four

sporozoites, called thin-walled oocysts which also undergo sporogony to form

sporulated oocyst. Autoinfection happen when sporozoites from the thin-walled oocysts

are released whilestill in the intestine, and sporozoite from the thick-walled oocyst are

excreted in the faeces and infect the same or other host (Strickland, 2000, Garcia, 2001,

Carey et al., 2004). All intracellular stages of the parasite occur within the

parasitphorous vacuole, with the exception of merozoites and microgametes which

leave the epithelial host cell to reinfect other cells (Tzipori and ed., 2000) The

membraneofthe parasitophorous vacuole protects oocysts from the immune system of

the host and extra cellular environmental (Careyet al., 2004).

The oocysts that are released from stool specimens measure 4-6,1m while the stages 9

meronts) in the microvillus surface measure 1m (Garcia, 2001). The prepatent period

from ingestion time of infective oocyst to excretion of developed oocyst is about 4-22

days, and the period of patent during excretion of oocyst about 1-20 day (DuPontetal.,

1995).
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2.6.3 Incidence and distribution

Cryptosporidiumis a parasite that has an ubiquitous geographic distribution and range

of vertebrate hosts (O'Donoghue, 1995). In 16 reports from Europe , North America,

and Australia, 2.1% were positive for Cryptosporidium in more than 36.000 patients

with diarrhoea and in 14 reports from Asia, Africa, and Latin America, 8.0% were

positive (Alpers et al., 1995). In people positive for HIV, the prevalence of infection in

developed and developing countries is 14% (range 6—70%), and 24% (range 8.7-48 %)

respectively, seroprevalence rates in developing countries are often two to three times

higher than developed countries which are generally in the 25 to 35% range. Out breaks

of cryptosporidiosis have been associated with drinking water contaminated by human

or animal faeces, accidental ingestion of lake or pool water, poor diaper changing and

hygienic practices in child care, exposure to ill persons in hospitals, eating or drinking

faecally contaminated food or beverages, and exposure to young infected animals at

zoos, diary farms, and veterinary hospitals (Strickland, 2000).

Prevalence of infection among the immunocompetent ranges from 0.1-2% in developed

countries to 0.5-10% in developing countries in both diarrhoeic and asymptomatic

children. Sporadic reports however record high prevalence of over 30% (Casemoreet

al., 1994). Seroprevalence shows muchhigher rates ranging from 25-35% in developed

countries and 42-57% in developing countries like China and Brazil and 64% in Latin

America (Ungaret al., 1988, Zu et al., 1994, O'Donoghue, 1995). Differences in disease

prevalence could be due to genuine geographic variations, demographic and social

economicfactors, timing of surveys especially in short duration studies or methodology

factors (Casemoreetal., 1997).



2.6.4 Nosocomialinfections

Cross infections from patient to patient, and between patients and hospital or caring

staff members have been recorded (Koch et al., 1985, Sarabia-Arce et al., 1990,

Casemoreet al., 1994, Weber and Rutala, 2001). In one of the early documented cases

of nosocomial infections in Denmark, 18 of HIV-infected patients in a hospital as well

as a worker and visitor to the unit contracted cryptosporidiosis (Ravn et al., 1991).

Eight out of the 18 HIV patients later died of the disease. Infection was thought to

originate from oneofthe patients probably via a contaminated ice-making machine.

Nosocomial transmissions are possible because of the low infectious dose and the

parasite’s resistance to disinfectants and anti-microbials. An outbreak amongpatients in

a renal unit in Argentina resulted in 11 out of 14 patients and one staff member

contracting cryptosporidiosis from one infected patient (Roncoroniet al., 1989). In the

UK,there have been reports of leukemic children contracting the cryptosporidiosis in

hospital, while in North Wales in an infectious disease unit, five nurses contracted

eryptosporidiosis from a HIV-infected patient (Footet al., 1990, Casemoreetal., 1994).

In the USA two outbreaks occurred in hospital day care centres while 28 children in a

hospital in Portugal contracted cryptosporidiosis within a day care centre (Combeeet

al., 1986) (Melo-Cristino et al., 1988).

2.6.5 Clinical manifestations

Diarrhoea is the most common clinical feature of cryptosporidiosis in either

immunocompetent or immunocompromisedpatients and it is the symptomsthat lead to

diagnosis. Characteristic diarrhoea is profuse and watery; it may contain mucus but

rarely blood and leukocytes, and is often associated with weight loss. Other clinical

features which are less commoninclude abdominal pain, nausea and vomiting (Ryanet

al., 2004). There are non-specific symptoms such as weakness, malaise, headache and

anorexia occasionally. The severity of symptomsis variable in individuals according to
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the intensity of occyst shedding. Duration of symptoms and outcome vary according to

the immune status of the host. Asymptomatic infection can occur in both

immunocompetent and immunocompromised hosts. Some studies report that diarrhoea

was the most frequent clinical feature (92%) followed by nausea and vomiting (51%),

abdominal pain (45%) and low-grade fever (36%). In well nourished patients, diarrhoeal

illness lasts 3-12 days. Fluid replacement therapy may be needed and occasionally the

diarrhoeal illness may last for more than 2 weeks. Poorly nourished children require oral

and/or parenteral rehydration therapy because of excessive fluid loss (Collier et al.,

1998 ).

Cryptosporidiosis in immunocompromised persons, the duration and severity of

diarrhoeal illness depend on immunestatus of the patient. In the most severity such as

persons with AIDS diarrhoea can be chronic, persistent and remarkably profuse which

causeclinical significant fluid and electrolyte depletion. The most severe form results in

the patients excreting at least 2 liters of watery diarrhea per day (Chenet al., 2002). In

immunocompromised individuals-such as AIDS patients—cryptosporidiosis resolves

slowly or not at all, and frequently causes a particularly severe and permanent form of

watery diarrhea coupled with a greatly decreased ability to absorb key nutrients through

the intestinal tract. The result is progressively severe dehydration, electrolyte

imbalances, malnutrition, wasting, and eventual death. Spiramycin can help treat

diarrhea in patients whoare in the early stages of AIDS (Murrayet al., 2005).

2.6.6 Epidemiology

Cryptosporidium parvum commonly occurs in humansand other animals through- out

the world. In some studies, the observation in the sex distribution of infected persons

was different and reflects differences in exposure rather than a difference in

susceptibility per se. The infection can be transmitted from person to person by

ingestion of water or food with faecal contamination from animal to human or by
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contact with faecally contaminated environmental surfaces. Infective pathways may

vary with age, lifestyle, living condition and exposure to livestock especially calves and

lambs(Strickland, 2000).

2.6.6.1 Transmission by environmentally resistant oocysts

Transmission of the parasite is by ingestion (or inhalation) of oocysts that are fully

sporulated and infective, when released from the faeces of infected humans and animals.

The oocyst is highly resistant to most commondisinfectants as long as the thick, two

layered wall remains intact, when oocysts can survive for monthsif kept cold and moist

(Collier et al., 1998 ). One study demonstrated that exposure to ammonia (50% or

higher), and formalin (10 % or higher) for 30 min can kill the oocyst (Sundermanetal.,

1987). Also it has been demonstrated that freeze-drying and exposure (30 min) to

temperatures above +60°C and below —20°C can also kill Cryptosporidium oocysts

(Anderson, 1985).

Transmission of cryptosporidiosis from person to person is common (O'Donoghue,

1995) and outbreaks of cryptosporidiosis among children in day — care centres has been

reported. Hospital — acquired infections have been investigated (Strickland, 2000).

2.6.6.2 Exposure to calves

Calves are the most frequent source of humaninfection; contact with infected calves or

calf faeces causes widespread infection amongveterinary students who handle ill calves

and children who visit educational farms or zoos.

Up to 50% of dairy calves shed oocysts and it has been estimated that Cryptosporidium

is present on more than 90% ofdiary farms in the U.S.

Lambs are also documented as a source of human infection. The importance of other

domesticated and wild animals is poorly defined but some may act as reservoirs of

Cryptosporidium infection for humans. Dogs and cats do not pose a major risk of

infection (Strickland, 2000).
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2.6.7 Diagnosis

Prior to 1980, diagnosis of human Cryptosporidium infection was histological by

finding stages in the microvillus region of the intestinal mucosa obtained by biopsy or

in tissue obtained at necropsy. Developmental stages of the parasite in haematoxylin

and eosin-stained sections appear small, spherical, basophilic bodies which range from

2-5um depending on stage of the life cycle within the microvillus region of the

intestinal mucosa. Transmission electron microscopy can be used. There is a variety of

techniquesto identify C.parvumoocyst in faeces, sputum,andbile.

The diagnosis of cryptosporidiosis from stool and other body fluid specimen should be

submitted as fresh or preserved material (10% formalin or sodium acetate—acetic acid-

formalin (SAF) because of potential biohazard consideration; fixed specimens are

recommended; someresearch laboratories routinely use potassium dichromate solution

(2-3 % w/v in water) as a storage medium to preserve the viability of oocysts. This is

not a fixative and is not recommendedfor routine clinical laboratory. Either fresh or

preserved specimenscan be examinedbyseveral techniques(Collieret al., 1998).

2.6.8 Stool specimencollection

Because of fluctuation in the number of oocyst that are shed in stools, it has been

recommended that a minimum of 3 specimens be collected and tested before a negative

result is reported. Watery diarrhoea specimens have numerous organisms caught up in

the mucous, and the more normal the stool (semi formed, formed), the fewer the

organisms and the more the artifact material that will be present, therefore multiple

samples are particularly important (Collier et al., 1998).

2.6.8.1 Direct wet mount

Fresh or concentrated faecal specimens can be examined, using conventional bright

light, phase contrast or differential interference contrast microscopy. The oocyst is

round 4.2 to 5.4 umin diameter, sporozoites are visible inside the oocysts indicating
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that sporulation has occurred. The preparation of direct wet mount is by mixing a small

amount of stool (about 2 mg) with drop of 0.85% NaCl to examine under a coverslip

(22 by 22 mm) (Murrayet al., 1995).

Routine ova and parasite examination of faeces is not sufficient for the detection of

Cryptosporidium oocysts. The organism is the size of a yeast, 4 to 6 um,andis easily

mistaken for yeast on routine stool examination (Guardaet al., 1983, Whitesideetal.,

1984).

2.6.8.2 Staining

Without special staining oocysts may be difficult to detect (Garcia and Bruckner, 1993).

Preserved stools in PVA fixative, for example, cannot be stained with most

recommendedstains for C.ryptosporidium spp. oocysts Routinestains like trichrome and

iron haematoxylin are not acceptable. To demonstrate Cryptosporidium spp. oocyst in

faecal specimens there are several widely used techniques including modified acid-fast

staining, negative staining and Sheathers sugar floatation(Garcia and Current, 1989).

The method of choice for the clinical microbiology laboratory is acid-fast stain while

the last 2 procedures are useful in the research laboratory. Staining with acid-fast may

be variable due to the stain itself or the age of the oocyst after prolonged storage;

misdiagnosis may result due to confusion with artifacts (Garcia and Current, 1989).

(Both unstained and iodine-stained mounts of formal-ether sediment as well as slides for

acid-fast staining should be prepared. In unstained mounts containing mature oocysts,

the retractile residual body can be detected, but the sporozoite may not be distinct.

Oocyst do not stain with iodine (unless they are exposed to it for long periods), but

yeast cells do stain, thus helping distinguish oocyst from yeast cells. In acid-fast stains,

oocysts stain intensely acid-fast, whereas yeast cells and faecal material do not, there is

usually some irregularity in staining of organisms, which aids in differentiating them

from homogeneously staining particles sometimes seen in faeces. Both fluorochrome
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and carbolfuchsin acid-fast stains are also useful (Murrayet al., 1995). Florescent stains

can be used as screening techniques such as auramine-rhodamine, auramine-carbol

fuchsin and acridine orange (Current and Garcia, 1991); however both cold method

(Kinyoun’s modified acid-fast stain) and hot method (Ziehl-Neelson modified acid-fast

stain) can be used (Garcia and Bruckner, 1993). At least five or six acid-fast smear and

several concentrates should be examined before negative result is considered (Murray et

al., 1995)

Accurate diagnosis is obtained from considerable experience with concentration and

staining methods. For this reason, immunofluorescent antibody (IFA) procedures which

employ Cryptosporidium specific polyclonal or monoclonal antibodies, are more

sensitive for the diagnosis of cryptosporidiosis (ArrowoodandSterling, 1989).

Sedimentation fresh formalin-preserved, or SAF-preserved stool may be used , also

other clinical specimens may be stained such as duodenal fluid , bile and pulmonary

specimens which include induced sputum , bronchial washings and biopsy samples

(Murrayet al., 1995).

2.6.8.3 Concentration

The concentration of faecal samples, which includes sedimentation and flotation, are

useful for the identification of Cryptosporidium parvumoocysts and allow the detection

of small numbers of organisms. Stool sedimentation concentration techniques include

formalin—ether and formalin — ethyl acetate (Collier et al., 1998 ) which acts as solvents

in Biphasic sedimentation methods,resulting in removal of most of the faecal debris,

while the oocysts are sedimented during centrifugation. The sedimentation procedure is

recommendedbecause it is least subject to technical error, the easiest to perform and

suitable for both small and large-volume laboratories. It is recommendedthatthe stool

specimen and body fluid samples be centrifuged at > 500xg for at least 10 minutes,
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otherwise, many of the oocysts may remain in the supernatant (Collier et al., 1998 ,

Garcia and Bruckner, 1993).

Stool concentration techniques that use flotation of oocysts which permit the separation

of C. parvum oocysts by use of a liquid with specific gravity higher than that other

organisms such as Sheather’s sugar solution, zine sulphate (specific gravity 1.18 or 1.2)

and saturated sodium chloride (specific gravity 1.27). The flotation methodsare cleaner

preparation than those from sedimentation. To ensure detection of oocysts in a flotation

procedure, the preparation must be examined immediately and both the surface film and

the sediment should be examining (Murray et al., 1995). The examination can be by

both phase-contrast and bright-field microscopy. To identify Cryptosporidium oocyst,

phase-contrast microscopy has proven to be an excellent procedure (Garcia, 2001).

2.6.9 Serodiagnosis

Serodiagnostic techniques are used in a few laboratories for monitoring exposure to

Cryptosporidium. IFA assays detect antibodies specific to the parasite by using

endogenousstages in tissue sections as antigen (Campbell and Current, 1983) or by

intact oocysts as antigens (Casemore, 1987). Specific antibodies to Cryptosporidium

detection provide evidence of prior exposure, and should not be regarded as indicative

of active infection (Collier et al., 1998 ). The detection of antibody in human

Cryptosporidium parvuminfection is not currently recommendedbecausethesensitivity

and specificity are lacking. Identifying or confirming the presence of oocysts or their

antigens in clinical specimens is through the use of IFA, direct fluorescent — antibody

(DFA) and EIAtests. Meriflour IFA ( Meridian ) is the most sensitive and specific

method reported, which identifies oocyst in concentrated or un concentrated faecal

samples by using fluorescent isothiothiocyanate (FITC) - labelled monoclonal antibody

(Anuszet al., 1990).
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2.6.9 A. Antigen Detection Using Antibodies Labeled with Fluorescent

Reporters

Direct and indirect fluorescent antibody detection using mAbsagainst Cryptosporidium

oocyst wall antigens (C-mAbs) are specific and sensitive methods for detecting oocysts

in faecal smears (McLauchlin et al., 1987, Arrowood and Sterling, 1989) and in

environmental samples (Smith and Grimason, 2003). Many mAbs recognizing epitopes

on the oocyst surface have been developed and commercialized. Direct and indirect

fluorescent antibody detection can be moresensitive than conventional staining methods

(Arrowood and Sterling, 1989). Commercially available FITC-C-mAbs are used

routinely for detecting and enumerating oocysts in environmental samples (Smith and

Grimason, 2003), and a variety of commercial kits are available for detecting oocysts in

faecal and environmental samples. When antibody paratopes in FITC-C-mAbsbind to

epitopes onthe oocyst surface, the visualized fluorescence defines the dimensionsofthe

oocyst, enabling morphometric analyses. FITC-C-mAb canalso bind to areas delineated

by surface folds (where the oocyst wall has collapsed on itself), resulting in intense

fluorescence at these sites. There is no commercially available antibody preparation

specific for epitopes on human pathogenic or livestock pathogenic Cryptosporidium

oocysts. Different mAbs used commercially recognize different sets of surface epitopes

(Smith and Ronald, 2001); thus, the intensity of fluorescent emissions can be dependent

on the oocyst isolate in question and the FITC-C-mAbpresentin the kit. Most, if notall,

commercially available mAbs have been raised against epitopes on/in a limited number

of C. parvum oocyst isolates and as the expression of exposed oocyst epitopes within

the genus Cryptosporidium is expected to vary. The best smear thickness is achieved

wheneither the hands of a watch or the print on a page can just be seen through the

preparation. Smears should be air-dried avoiding the use of excessive heat, which can

distort oocysts. Cryptosporidium oocysts stain red and appear as spherules on a pale
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green background, but the degree and proportion of staining varies with individual

oocysts. Diagnostics 189 isolates within species and genotypes will fluoresce less

intensely. This should be borne in mind wheninvestigating clinical and environmental

samples. The three criteria recommended for the identification of Cryptosporidium

oocysts by immunofluorescence are (1) characteristic apple-green fluorescence

delineating the oocyst wall, under the FITC filter set; (2) round or slightly ovoid

objects; and (3) a size of 4 to 6 um in diameter, for most human pathogens. Somekits

include Evans Blue, which reduces nonspecific fluorescence and generates a red

background fluorescence. Nonspecific fluorescence is yellow. Reference should always

be made to the positive control to ensure that the size, shape, and colour of putative

oocysts are consistent with those of the positive control. A blue filter block (excitation,

490 nm; emission, 510 nm) is used to visualize FITC-C-mAblocalization and ultra-

violet (UV) excitation (excitation, 355 nm; emission, 450 nm) can be used to determine

the presence of 4’, 6-diamidino-2-phenyl indole (DAPI) stained sporozoite nuclei, if

DAPI is used. Oocysts can be scraped from FITC-C-mAb (and DAPI) stained

microscopeslides (Nichols et al., 2006).

2.6.9 B. Antigen Detection Using Antibodies Labelled with Enzyme Reporters

Enzyme immunoassay (EIA) and enzyme-linked immunosorbent assay (ELISA)

systems differed in assay design, but both techniques are based on the principles of

separating bound from unbound reagents, to increase assay specificity, sensitivity, and

precision, and the detection of the analyte by antibody, using an enzymeasthereporter

molecule. EIAs are useful because: (1) substances, such as antibodies or antigens, can

be passively adsorbed to solid surfaces and (2) because oneof the reactants is attached

to the solid phase, the separation of bound and free reagents is easily undertaken. The

major reasons why the ELISA format predominates in infectious diseases diagnostics

include: (1) passive adsorptionto plastics in the form of 96-well microtiter plates (or 8
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well strips) enables easy manipulation and dispensing of reagents, the use of small

volumes of reagents, and the potential for handling large numbers of samples rapidly,

and (2) the colour reaction can be read by eye, or automated using specially designed

multichannel spectrophotometers, enabling electronic transfer of data that can be

analyzed bystatistical packages. Commercial kits based on enzyme-labelled antibodies

to detect Cryptosporidium antigens are available. EIA can offer increased specificity,

sensitivity, and precision through the use of mAbs, and practicability, such as reagent

stability, individual performance requirements, assay times, and automation potential

(Fayer and Xiao, 2008).

2.6.9 (C) Enzyme Immunoassays

Cryptosporidium antigens can be sought in faecal samples with or without oocyst

concentration. ELISA and immunochromatographic (IC) formats are the applications

used most for commercial kits. The sandwich ELISA is based on the principle that an

antibody bound onto wells of 96 well microtiter plates or strips binds to and captures

Cryptosporidium antigen in faecal suspensions. A second antibody binds to exposed

epitopes on the captured antigen, sandwichingit between twoantibodies.

This reaction can be visualized in two ways: either the second antibody can be labelled

with an enzymereporter or a third antibody, which binds to the second antibody, is

labelled with the enzyme reporter. The use of the third, enzyme-labelled antibody can

increase the sensitivity of the assay. The reaction is visualized following the addition of

a substrate that is catalyzed by the enzyme to produce a soluble colour whoseintensity

can be assessed visually or by spectrophotometer. Some commercial ELISA kits are

better at detecting infection than are some IF kits, although reports from different

research groups vary (Graczyket al., 1996, Garcia and Shimizu, 1997). Clinical samples

can be dispatched to diagnostic laboratories either unfixed or fixed in 10% formalin,

SAF, PVA,or otherfixatives. The diagnostician should always determine whether any



specific fixative interferes with the accuracy of the test method employed. These are

normally listed in the inserts of commercial kits. The suitability of antigen detection

methods for any given laboratory depends on the relative prevalence of

Cryptosporidium infections, the number of specimens processed daily, and the balance

betweenassay cost and time saved. Copro-antigen detection immunoassaysare less time

consuming and easier to perform than microscopic methods, and do not require

experienced microscopists. Not all commercial antibodies recognize all C. parvum and

C. hominis oocyst antigens, and although both soluble and insoluble Cryptosporidium

antigens are detected by EIA, the antibodies used in EIA kits may not react, or react

weakly with the antigens of some Cryptosporidium species that are genetically distant

from C. parvum and C. hominis. If this is suspected, a sensible approach would be to

use diagnostic methods based on different principles (e.g., conventional staining, PCR-

based methods).

Copro-antigen detection immunoassays appear to offer no increase in sensitivity over

microscopy. One advantage that copro-antigen detection immunoassays have over

microscopy is that they can be invaluable in cases of infection in the absence of

detectable oocysts. Specificity is reported to be high (98 to 100%) (Fayer and Xiao,

2008).

Direct fluorescent antibody (DFA)assay tests for detection of Cryptosporidium oocyst

is also available. This technique offers the highest combination of sensitivity and

specificity and significantly increased detection rate over conventional staining methods

(Garcia, 2001). These tests EIA and DFA, do not take the place of routine stool

examinations, but they may be very useful when trying to confirm Cryptosporidium

infection in an asymptomatic person excreting few oocysts in the stool (Strickland,

2000). Detection of specific anti —Cryptosporidium IgG, IgM, or both by enzyme linked
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immunosorbent assays (ELISA) was available, by using crude oocyst preparation

(Ungaret al., 1986).

ELA test has specificities and sensitivities of 94% or greater (Strickland, 2000) but

there is one study demonstrate that the new ELASdo not exhibit higher sensitivities for

Cryptosporidium parvumdetection , than the two routinely used microscopic methods,

Thus IFA or AFare still present in most laboratories for diagnosis of cryptosporidiosis

(Ignatius et al., 1997).

2.6.10 Sputum

Oocysts of Cryptosporidium parvum can be detected in sputum (Murray et al., 1995).

Generally sputum is examined as a wet mountandis not usually concentrated; if there is

a thick sputum , an equal amount of 3% sodium hydroxide can be added. If examination

of the sputum is delayed , then it should be fixed in 10% formalin Sputum specimens

from immunodeficient patients with undiagnosedrespiratory illness should be submitted

in 10% formalin and examined in the same way as stool samples (Garcia, 2001). If

Cryptosporidium is suspected, then an acid-fast stain or the techniques of monoclonal

antibody normally used for stool specimen may be adopted (Arrowood and Sterling,

1989).

2.6.11 PCR technique

PCR technology offers an alternative to conventional diagnosis of Cryptosporidium.

PCRcan detect Cryptosporidium and differentiate it between what appear to be host-

adapted genotypes of the parasite. PCR is more sensitive and easier to interpret but

requires more “hands-on” time and expertise, as well as being more expensive. An

important advantage of PCR is the ability to directly differentiate between different

Cryptosporidium genotypes, which may be important in outbreak situations. Sensitivity,

specificity, the ability to genotype , ease of use , and adaptability to batch testing make

PCR a usefultool for future diagnostic and molecular epidemiologic studies (Morganet
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al., 1998). Researchers have also developed PCR-based techniquesfor differentiating C.

parvumofhuman origin and C. parvum of animalorigin (Sulaimanetal., 1999).

2.7 Enterobius vermicularis; General Introduction

Enterobius vermicularis (Oxyuris vermicularis, pinworm, seat worm, or threadworm)is

one of the common nematodes found among school-aged children. It is particularly

common among children, but has lower prevalence in nursing babies and high

prevalence in school children aged 5-14 years old and preschool children (Kjellberg and

Heyman, 1993).

These common helminths can affect 1 billion people world wide from all socio-

economic classes (Cook, 1994, Grencis and Cooper, 1996). The recent description of a

second species of Enterobius, E. gregorii in France (Hugot, 1983) andits findingin the

UK (Chittenden and Ashford, 1987) and many other countries has raised numerous

questions on the relative distribution, abundance and pathogenicity of the two species

(Hugot, 1983); Chittenden and Ashford, 1987). Studies in India (Haswell-Elkins etal.,

1987) confirm household infection with Enterobius sp. but contradict the age

specificity.

2.7.1 Classification and history

Enterobius vermicularis belongs to Phylum: Nematoda, Class: Secernentea, Order:

Oxyurata, Superfamily: Oxyuroidea, Family: Oxyuridae, Genus: Enterobius, Species:

vermicularis / gregorii (Collieret al., 1998 )

The history of Enterobius is very old, it has been found in remains from as early as

8,000 B.C. (Reinhard et al., 1987). Then Linnaeus classified the pinworm in 1758 as

Oxyuris vermicularis; the name changed to Enterobius vermicularis in 1853 (Beaver et

al., 1984). Some studies have detected Enterobius in ancient coprolites (De Araujo AJ,

1985, Iniguez et al., 2002).
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2.7.2 Life cycle and its significance

This nematode has a simple and short (20-30 days) life cycle (Fan, 1978 ). It starts with

eggs laid by the female wormsonthe perianal skin, which are able to infect and reinfect

by different methods (Jones, 1988). The usual habitat of the mature pinworm is the

caecum and the adjacent portions of the large and small intestines. The gravid females,

containing from 11,000 to 15,000 eggs, migrate to the perianal region, where the eggs

are expelled in masses by contraction of the uterus and vagina underthe stimulus of a

lower temperature and aerobic environment. The eggs mature and are infectious several

hours after passage (Neva and Brown, 1994). It takes one month for maturation of the

female whenit begins to lay eggs. After fertilization of the female worms, the males die

and may bepassed out in the stool (Beaveret al., 1984, Garcia and Bruckner, 1997).

Eggs are carried to the mouth of a person on the fingers or are inhaled with dust. Eggs

can also hatch on the peri-anal skin giving rise to a type of infection called”retro

infection” or “auto infection” ). Retro infection may occur when eggs becomeinfective

in the peri-anal area and the hatched larvae re-enter the anus (Marquardtet al., 2000).

2.7.3 Epidemiology and Transmission

Multiple transmission modesincluding, the nose, anus to finger to mouth, food and dust

are available for eggs to reach humanintestinal tract (Fan, 1978 ). In institutions,

transmission is more simple and facilitated by communal living and difficulties in

maintaining good hygiene (Lohiya et al., 2000). A study reported 21% prevalence

among symptom free carriers of E. vermicularis and finger sucking was strongly

associated with a positive tape-test (Harrstrom et al., 1997). In the United States, it

affects 20 to 42 million people, with high prevalence among children, institutional

populations and homosexuals (Cook, 1994). In Taiwan, it was reported that enterobiasis

prevalence reached 11% among school children (Chung et al., 1999). Significantly

higher infection rates have been obtained at the beginning of the school year, i.e.
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September, October, and November. Health education is helpful in the prevention of

enterobiasis. The shortest period for the life cycle of Enterobius vemicularis was

determined to be 28 days (Fanet al., 1989).

2.7.4 Clinical disease

One of the most common manifestations of enterobiasis is the nocturnal pruritus, and

this is considered as a family disease (Fan, 1978 ). Pruritus occurs as a result of the

female worms migrating from the anus onto the peri-anal skin before egg deposition.

Eosinophilia may or may not be present. Some consequences, like mucoid vaginal

discharge, migration of the worms into the vagina, uterus, and fallopian tubes, were

reported when the infection is heavy among females (Garcia and Bruckner, 1997,

Garcia, 2001). In addition pruritus ani, insomnia,irritability, and anorexia and,in girls,

vulvovaginitis may occur. More rarely, abdominal pain and even chronic peritonitis

mayoccur (Pearson and Irons, 1981). Appendices that were removed by surgery were

found to be invaded by Enterobius at a rate varying from 1.0% to 38% (Warren and

Mahmoud, 1985). Also, when Enterobius travels through the entire genital tract to the

peritoneal cavity, it causes vulvaginitis and endometritis, (Nutting et al., 1980). Many

clinical cases were reported asa result of infection by E. vermicularis. E. vermicularis

was detected in a vaginal smear from an 18-year-old with excessive white vaginal

discharge (Saraswathi et al., 1982). The eggs and fluid from the body of the female

wormareirritating and causeintense itching in the region (Marquardtet al., 2000).

2.7.5 Diagnosis

In the past many old methods wereincluded in the diagnosis of E. vemicularis such as

transfer of dry peri-anal material to a microscope slide which is then examined, using

scraping tools, Japha’s glass spatula and glass rod (Boyd, 1949). In 1937 the National

Health Institute (NHI) developed a method depending on transport of the material from

the patient to the slide (Peterson, 1945). An adhesive cellulose tape was described first
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by Grahamin 1941 and Jacobes (Graham, 1941, Jacobs, 1942). Enterobius vemicularis

can be diagnosed accurately by using cellulose tape (Scotch tape) or swabs (Graham,

1941). Also, adult worms (males and females) can be found in stool sample especially

in children (Garcia and Bruckner, 1997, Garcia, 2001).

2.8 Ascaris lumbricoides, General Introduction

Ascaris lumbricoides is the largest intestinal nematode parasite of man and has a

relatively simple life cycle. Tyson (1683) referred to Ascaris as Lumbricus teres but

Linnaeus(1758) proposed the name Ascaris lumbricoides.

Ascaris lumbricoides belongs to Phylum: Nematoda, Class: Secernentea,

Superfamily: Ascaridoidea, Family: Ascarididae, Genus: Ascaris Species:

lumbricoides (Levineet al., 1980).

Eggs are passed in the faeces in the unembryonated state. Egg survival, once infective,

is up to a period of 15 years. Most eggswill be destroyed after passage, while manywill

embryonate to produce second stage larvae if suitable conditions of moisture, oxygen

and shadeare available (O'Lorcain and Holland, 2000).

It is transmitted through ingestion of infective eggs from soil contaminated with human

faeces or from uncooked produce contaminated with soil containing infective eggs

(Heymann,2004).

Gaining the infection occurs by faecal contamination of food, wateror through fingers.

Whenthe eggs hatch in the duodenum, the larvae migrate through the liver, lungs and

upper alimentary tract and reach the small intestine where they finally mature into adult

worms. The female wormsthen lay eggs that pass through the anus with faecesinto the

soil where a larva develops inside each egg. The entire process, from ingestion of eggs

to production of fertilized eggs by mature A. /umbricoides, takes 2-3 months (Hlaing.

1993).
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2.8.1 Epidemiology

A. lumbricoides infects a quarter of the world’s population (Pawlowski and Arfaa, 1984,

Crompton, 1994). Ascariasis plays a major role in the aetiology of childhood

malnutrition (Crompton, 1992). An estimated 73% of infections with A. /umbricoides

occur in Asia, while 12% are in Africa and 8% in America (Peters, 1978). Human

ascariasis is cosmopolitan, with infection occurring in both temperate and tropical

environments. In Africa, for example, the prevalence is low where the climate is arid

but higher where wet and warm conditions are suitable for egg survival and

embryonation (Crompton and Tulley, 1987). Poor socio-economic conditions are

associated with higher prevalence of ascariasis. Generally, the poorer the quality of

housing and community services, the more likely A. /umbricoides will persist and

flourish (Crompton and Savioli, 1993). Ascaris infection may cluster in certain

households, with heavy infections being recorded from households with more family

members(Forresteret al., 1988, Asaolu et al., 1992). In a cross-sectional survey, carried

out in four rural communities in Honduras, Central America, overall prevalence of A.

lumbricoides was 45% (Smith et al., 2001).

A. lumbricoides was studies in 1765 people in a poor urban community in Bangladesh

where the prevalence of infection ranged from 64% to 95%, (Hall et al., 1999). Another

community study was carried out by (AL-Zain and Al-Hindi, 2005) where 4.

lumbricoides was one ofthe parasites reported in Biet-Lahia, Gazastrip.

2.8.2 Clinical features of ascariasis

Larval migration can lead to pneumonitis which can include asthma, cough, dyspnoea,

substernal pain, conjunctivitis, convulsions, eosinophilia, fever and skin rash

(Pawlowski and Arfaa, 1984, Coles, 1985). Most Ascaris infections are of a chronic

form and are considered to significantly impair childhood nutrition, especially in areas

where poor growth and ascariasis are common. The infection is most likely to affect
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body growth, fat absorption, vitamin A absorption and iodine absorption (Curtale et al.,

1994, Tanumihardjo et al., 1996, Furneeet al., 1997). In Indonesia, it has been reported

that a significant increase in height gain occurs in children who were regularly treated to

remove A. lumbricoides as compared to children given placebo. Ascaris infection

reduces appetite and, in malnourished children may cause villus atrophy and cellular

infiltration of the lamina propria of the intestine (Hadjuet al., 1996, Hadjuet al., 1998).

Furthermore, the causal association between ascariasis and protein-energy malnutrition

is substantiated by the association between the intensity of Ascaris infection and the

degree of malnutrition (Blumenthal and Schultz, 1976, Thein-Hlaing et al., 1991).

Intestinal obstruction constitutes the commonest acute complication of ascariasis,

accounting for 57% ofall complications (De Silva et al., 1997).

2.8.3 Diagnosis of infection

The presence of Ascaris eggs in stool samples is established with a direct smear

technique or semi-quantified using the Kato Katz or other semi-quantitative methods

(WHO,1994). Eggs counts give an indirect measure of the intensity of infection and are

expressed as eggs per gram of faeces. It is assumed that a greater faecal egg count

indicates the presence of a greater number of sexually mature female 4. /umbricoides

wormsin the infected individual. Because the Kato Katz methodis relatively sensitive,

quick, inexpensive and simple to perform, stool sampling and examination offers the

best method for the standard investigation of the epidemiology of A. /umbricoides in

humans (O'Lorcain and Holland, 2000). Also, in the larval migration phase diagnosis

can sometimes be performed through detecting the larvae in sputum or in gastric

washings (Garcia and Bruckner, 1997).

So, there is a lack of relating information on these various parasites to Gaza and other

regions of Palestine. For example according to my asking to a professional physicians

in the era of 1950 there was Ancylostoma duodenale butit is absent after that date.
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2.9 Diarrhoeal diseases

2.9.1 Causes of diarrhoea

Every year, 2.2 million children in developing countries die from diarrhoeal diseases

associated with lack of safe drinking water, inadequate sanitation and poor hygiene

(WHO/UNICEF., 2000).

Diarrhoea can be caused by a variety of bacterial, viral, and parasitic enteropathogens

with varying modes of transmission, but prevention techniques are often relatively

simple.

2.9.1 (A) Bacterial causes of diarrhoea:

In developing countries Escherichia coli and Shigella are the most commonbacterial

pathogens. Where transmission of E£. coli is thought to be primarily through water and

food, so the avoidance of faecally contaminated water and attention to hygienic food

handling techniques would help preventillness. Shigella is transmitted by the faecal-

oral route, as well as in contaminated food or water. Shigellosis is most common among

children two to four years of age in developing countries (Black et al., 1982a), and is

usually mild, requiring only rehydration.

2.9.1 (B) Viral causes of diarrhoea:

Viral diseases are often acute, self-limiting illnesses and the most commongroup, the

rotaviruses, are responsible for many of the serious sporadic diarrhoeas of young

children. Rotavirus infection spreads by faecal-oral transmission, so prevention includes

sanitary waste disposal, avoidance of faecally contaminated water and objects, and

hygienic practices like hand washing. In addition, infants may derive some protection

from breastfeeding since breast milk contains specific rotavirus-neutralizing antibodies

(Yolken et al., 1978), and children more than two years old and adults have substantial

resistance to rotavirus diarrhoea (Blacket al., 1982b).
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2.9.2 Intestinal parasitic infections are important causes of diarrhoea. Parasites and

diarrhoea are more frequent in poor populations (Khan et al. 1990) and in

immunocompromised individuals. Intestinal parasites, especially the protozoa, are more

likely to affect individuals with impaired cellular immunity such as those with

haematological neoplasias, renal and heart transplant recipients, patients receiving high

doses of corticosteroids, and patients with AIDS (Ferreira and Borges, 2002). Diarrhoea

is a commonclinical manifestation of HIV infection regardless of whether or not

patients have AIDS (Joshi et al., 2002). Enteric protozoa are also associated with

traveller’s diarrhoea (Okhuysen, 2001). In the case of helminth parasites, there is little

information regarding which wormscause diarrhoea (Genta, 1993).

2.9.3 Risk factors for diarrhoeal disease

it is important to point out that a given infection may cause several outcomes,and that

causation of disease is more complex than simply infection.

The risk factors associated with diarrhoea disease in children include microbial agents

which are usually transmitted through food and water contaminated with human faeces

(Kung'u et al., 2002). Studies have shownthat factors such as age of the child, quality

and quantity of water, availability of toilet facilities, housing conditions, level of

maternal education, household economic status, place of residence, feeding practices,

and the generallevel of hygiene in the homeaffects the exposure to diarrhoea pathogens

(Teran, 1991) (Timaeus and Lush, 1995). Diarrhoeal diseases are prevalent among poor

households living under conditions of poor personal and domestic hygiene

(McGranahan et al., 1999). Some studies indicate lower diarrhoea morbidity and

mortality among children from wealthy homes in the developing world (Timaeus and

Lush, 1995).

Breast feeding protects children from exposure to diarrhoea-causing pathogens until

they first receive supplementary liquids or solids (Palloni and Millman., 1986).



Household sanitation and water supply play a similar protective role, while access to

and use of health care services helps determine how children are treated for illness and

disease.

Amongthem is the unhygienic disposal of faeces, particularly children's faeces, as well

as the practice of open defecation in and around the household (Esreyet al., 1985). A

well-fed person is more resistant to enteroparasitosis than a poorly-fed person, because

nutrition enhances immunological resistance. According to the World Health

Organization, about 230 million children under five years old in developing countries

have weight deficit for their age; about 192 million show weight deficits and almost 50

million present weight deficits for the height due to diarrhoea (de Onisetal., 1993).

2.9.4 The prevalence and occurrence of intestinal parasites from middle east and

regional countries:

As developing countries, the economic status, poverty, the different environmental

conditions and degree of overcrowding in most Arab countries intestinal parasitesstill

constitute a health problem in these countries.

The results of examination of one stool specimen from 2634 presumably healthy

Lebanese subjects revealed that the prevalence of intestinal parasites was 12.4%. The

most commonparasites identified were Escherichia coli (3.8%), G. lamblia (3.1%) and

E. histolytica (2.3%) (Saabet al., 2004).

G. lamblia was observed in 396 (36%) of the stool specimens examined among primary

school children in Northern Jordan (Nimri, 1994).

In an epidemiological study, the pattern of cryptosporidiosis and other intestinal

parasites were studied among 3 orphanages in Sana'a City (Yemen). The overall

parasitic rate was 62.7%. C. parvum showed highest prevalence (24%) followed by G.

lamblia (16.8%), E. histolytica /E.dispar (13%), and then E. coli (18.5%). H. nana was

in 7.2% ofchildren but only 3 cases of Ascaris lumbricoides (Al-Shibanietal., 2009).
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(Kasssem et al., 2007) reported that intestinal parasitic infections were identified in 196

(56%) of children and neonates in Libya. The most prevalent protozoan was Entamoeba

histolytica /E. dispar (36.57%); B. hominis (12.57%), G. lamblia (10.29%), Isospora

belli (3.14%) and Balantidium coli (0.86%), the latter was detected in non-Libyan

children. The non-pathogenic ones were Entamoeba coli (15.14%), Endolimax nana

(13.71%), Entamoeba hartmanni (4.29%), Chilomastix mesnilli (4.29%), Retortamonas

intestinalis (3.43%), Dientamoeba fragilis (2%), Iodamoeba butschlii (0.86%) and

Trichomonas hominis (0.86%) (Kasssem et al., 2007).

2.10 Intestinal parasites among Palestinian children in the Gazastrip

Intestinal parasitic infection in the Gazastrip is considered problematic, probably due to

factors related to health conditions like, poor sanitation, overcrowding, bad hygienic

habits, environmental contamination (Smith, 1993) and poorhealth education (Shubair

et al., 2000). During the last two decades a number of studies have been reported

concerning the prevalence ofintestinal parasites among school children and pre-school

children of the Gazastrip. Statistics show that the prevalence of intestinal parasites in

Gaza strip ranges from 24% up to 53%. The most commonintestinal parasites of

Palestinian school children are A. Jumbricoides, Entamoeba sp, G. lamblia, Enterobius

spp. and S. stercoralis (Abed, 1979, Al-Wahaidi, 1997, Yassin et al., 1999, Ziara, 1999,

Al-Hindi, 2002). Most of the previous studies indicated that G. /amblia infection

among school children in Gaza strip, ranges from 30%-60% as reported by many

authors. Smith (1993) conducted a study in the beach camp (Gazastrip) and concluded

no protective effect of piped sewerage on either Ascaris reinfection or sand

contamination, so, the infection continues in the area.

In a cross sectional study, Al-Wahaidi (1997) reported that G. Jamblia was the most

frequent species (55%-64.3%) found among the pre-schoolPalestinian children living in

Gaza. Before more than decade Yassin ef al., (1999) in a study dealing with the
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prevalence of intestinal parasites among 489 school children (6-11 years old) in Gaza

city reported that the overall prevalence of G. /amblia was (62.2%), followed by A.

lumbricoides (20.1%) and then Entamoeba sp. (13.3%). Shubair et al., (2000) reported

similar percentages and the same parasites among 6-11 years old school children

including 556 subjects in Gaza. In a study carried out among schoolchildren in Deir El-

balah town Gazastrip, Al-Hindi (2002) found that the overall percentage of positive

cases withintestinal parasites was 36.3%. The order of prevalence ofintestinal parasites

was as follows; G. lamblia (38%), Entamoeba sp (36.4%), A. lumbricoides (14%) and

H. nana (9.7 %). Another study carried out by (Al-Hindi and Wadi) (unpublished data

in Beit-lahia and Bedouin village in the Northern province of Gazastrip) indicated that

the overall prevalence was 53.8%. Five intestinal parasites were detected; 4.

lumbricoides was the most frequent species (35.7%), followed by G. lamblia (22.7%),

Entamoeba sp. (18 %.) E. vermicularis. (35.4%), S. stercoralis (1.5%) (S. stercoralis

wasdiagnosed by detecting the larval stage in stool by wet mount). and H. nana (1.5%).

Safi et al., (2000) reported, in a health impact study, that the prevalence of A.

lumbricoides and other intestinal parasites was 36.5% for the kindergarten and 1“

elementary class children. They reported that G. lamblia and A. lumbricoides were the

most abundant parasites (41 and 42%) respectively, followed by Entamoeba sp, T.

trichiura and S. stercoralis (12%, 4%, 1%). (Al-Agha and Teodorescu, 2000) reported a

high prevalence of intestinal parasites (53%) among school children in Jabalia, Gaza

Strip. There is no documented study for the prevalence of intestinal parasites among

adults in Gazastrip.

A house hold survey that included 1000 individuals from all ages was conducted in

Biet-lahia, Palestine. Wet mount using saline and iodine and sedimentation techniques

were used in detection of helminth eggs and protozoan parasites. It was found that

72.9% of examined individuals were infected with different types of intestinal parasites.
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The highest prevalence of helminth detected was A. lumbricoides (56%), followed byS.

stercoralis (15.5%) (AL-Zain and Al-Hindi, 2005).

In a study of 432 stool samples collected from school children aged 6-11 years old, each

stool sample was examined using wet mount and formal ether sedimentation technique.

Of these 432 stool samples 125 (28.9%) were found to be parasite positive. The infected

children were treated with suitable anti- parasitic drugs under the supervision of School

of Health in the Ministry of Health. Then the treated children were divided into two

groups the first group remained on the treatment only but the second group received

treatment and health education. After 6-month a second stool sample was collected from

each child in the two groups and then analyzed. The final result indicated that

prevalence of intestinal parasites had declined from 21.5% to 5.1% mean that after

health education there is decreasing in the infection. Ratio was 12.03 which declined to

3.4% in first group which received treatment only and 9.4 which declined to 1.62% in

second group which received treatment and health education. The role of health

education in decreasing prevalence of intestinal parasitic infection wasstatistically

significancant (P= 0.001) (Kanoaet al., 2006).

In a cross-sectional study among hospitalized children attending the Al-Nasser

Paediatric Hospital, 522 children during the period May 2002 to May 2003, were

examined. Data collection included two methods: medical laboratory results for the

examination of stool specimens and a questionnaire. Wet mount using saline and

Lugol’s iodine and formal ether sedimentation techniques were employed. From

laboratory results evidence for infection with the gastrointestinal parasites was found in

176 (33.7%) of the children while the results of questionnaire recorded 23%. The

intestinal parasites were most prevalent in females (38.8%). The most highly prevalent

parasite was foundto be E.histolytica/dispar (26.4%) and the monthly high prevalence

of intestinal parasites was in February (54.5%) (Al-Hindi, 2009).
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As mentioned above most researchis were dependent on wet mount and concentration

techniques, while advance methods were not in use in routine examination in hospitals

or private laboratories in Gaza strip hospitals and private labs.

According to the literature seen above it is important to develop the departments of

parasitology in the hospitals in Gazastrip and develop methodsused in the diagnosis of

intestinal parasites. Also using coprological tests and DNA-based techniques to confirm

some types of protozoa present in the local community is an important issue. The need

of the spreading of health education in the community and awareness of laboratory

technicians with the up-todate methodsused in the diagnosisofintestinal parasites.

So, the work in this thesis is intended to complement and or develop further, or fill

some gaps of the above work. Where Ministry of health annual reports showed no

information about the prevalence of intestinal parasites due to age, sex or medical

symptoms. Also, missed and neglected protozoa like, Cryptosporidium Sp. And

Dientamoebafragilis were not included in the Ministry of Health recors.

2.11 Multiple Parasite Infections and Polyparasitism

Interactions between parasites in humans can be synergistic or antagonistic. For

example, studies founda positive association between intensity and concurrentinfection

of helminth species, suggesting that individuals harbouring multiple helminthis species

also harbour the most intense infections (Brookeret al., 2000, Faulkneret al., 2005).

Polyparasitism with intestinal parasites and schistosomiasis is now globally recognized

as norm for manyresidents of parasite endemic regions and particularly amongchildren

of school age (Ashford et al., 1993, Keiser et al., 2002, Tchuenteet al., 2003).

Intestinal parasitic infections and urinary schistosomiasis have been described as

diseases of poverty and underdevelopment because they have been linked to lack of

sanitation, lack of access to safe water and improper hygiene (WHO, 2002). These

parasitic diseases deprive the poorest of the poor of health, contributing to economic

instability and social marginalization; and the poor people of under developed nations
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experience a cycle where under nutrition and repeated infections lead to excess

morbidity that can continue from generation to generation (Mehrajiet al., 2008).

It was reported that a significant positive association was found between S. mansoni and

hookworm infections and a strong association between an infection with E£.

histolytica/E. dispar and the infection intensity of S. mansoni. Where this strengthens

the evidence of this protozoa-helminth interaction (Rasoet al., 2004).

2.12 Sexually transmitted infections (STIs)

Sexually transmitted diseases were not studied before in Gaza strip. This study will

focuses on Trichomonas vaginalis which infect both males and females. It is important

to increase awareness of such infections in the community.

Sexually transmitted infection (STIs) constitutes a major public health problem

worldwide, particularly among women and neonates (Cates and Rauh, 1985).

Chlamydia trachomatis is an infectious agent in pregnant women. Depending on the

population studies and the method used for diagnosis, the prevalence ranges from 2-

37%. (Beaiyan and Williams, 1990, Jain et al., 1991). Vertical transmission from

mother to infant can lead to conjunctivitis and pneumonia. Chlamydial infection

increases HIV infectiousness and susceptibility (Fleming and Wasserheit, 1999).

Approximately 70% of the infections in women and 50% in men are asymptomatic or

subclinical. C. trachomatis infection is asymptomatic and can lead to serious

complications such as pelvic inflammatory disease andinfertility of tubal nature (Cates

et al., 1994, Bjartling et al., 2000). The World Health Organization estimates 340

million new cases of STIs occurred worldwide in 1999 (WHO, 2001). These included

92 million cases of chlamydial infection. Some studies have found an association

between cervical cancer and Neisseria gonorrhoeae, C. trachomatis, and herpes

simplex virus type 2 in analyses controlling for Humanpapilloma virus (HPV) infection

et al.,??1982a), and is?? ADDIN EN.CITE.DATA(Anttila et al., 2001, Smith etal.,

transmitted infections may be cofactors for the development of cancerous lesions.
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Different studies were carried out in numerouscountries to investigate C. trachomatis

infection, 10% in Thailand (Chotnopparatpattara et al., 2003), (Norman et al., 2004)

12.% in Scotland, and 9.7% to 9.9% in England (Pimenta et al., 2003), 3% in Ghana

(Apea-Kubiet al., 2004), 6.2% in young pregnant women in Central African Republic

(Blankhart et al., 1999). C. trachomatis was 8.54% from womenpresenting termination

of pregnancy in the United Kingdom (Rentonet al., 2006), 5.6% in New South Wales

(Bateson et al., 2006). Human papillomavirus (HPV) infection is more common in

pregnant than non-pregnant women, and can cause papillomas genital (mucosotrophic

virus) or skin warts (cutaneous virus), and some types are associated highly with

cervical cancer (Beutner and Tyring, 1997). HPV infection is highly common among

sexually active young adults, with an estimated prevalence between 20.0% and 46.0%

(Kirwan and Herrington, 2001). Many studies confirmed that HPV infection is acquired

through non-sexual routes, and that one potential route is mother-to-child transmission

in the perinatal period (Eppel et al., 2000, Minkoff and Chervenak, 2003). In the same

time epidemiological studies suggest the possibility of non-sexual transmission, there is

evidence of vertical transmission, presumably occurring during passage of the foetus

through an infected birth canal. The prevalence of HPV infection was 34% among

womenin North-western Tanzania (Mayaudet al., 2003).

2.13 Toxoplasma gondii and toxoplasmosis

Toxoplasmosis can be transmitted to humans by three principle routes. First, humans

can eat raw or inadequately cooked infected meat or eat uncooked foods that have come

in contact with contaminated meat. Second, humans can inadvertently ingest oocysts

that cats have passed in their faeces, either in a cat litter box or outdoorsin soil (e.g.,

soil from gardening or unwashedfruits or vegetables). Third, a woman can transmit the

infection to her unborn foetus (Lopezeet al., 2000).
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2.13.1 Pathology of Toxoplasma gondii

The organism in humans produces either congenital or postnatal toxoplasmosis.

Congenital toxoplasmosis develops only when non immune mothersare infected during

pregnancyandis usually of great severity; postnatal toxoplasmosis is usually muchless

severe (Brooksetal., 1998).

In postnatal infection, the severity of toxoplasmosis is correlated to the immunestatus

of the infected person. Toxoplasmosis in immunocompetent adolescents or adults is

generally mild or unapparent. Mild infections can result in lymphoadenopathy,fever,

fatigue, and malaise, all of which usually resolve within weeks to months without

specific treatment. However, infection in immunocompremised persons can be severe.

Immunosuppresion caused by AIDS or therapies far malignancies, transplants, or

lymphoproliferative disorders can result in reactivation of pre-existing latent Tgondii

infection. Reactivation most often involves the CNS, and symptoms can include

meningoencephalitis or symptoms of masslesion (Lopezeet al., 2000).

Congenital infection may cause abortion or result in live-born infants with evidence of

disease (Cunningham etal., 1997).

Womeninfected with T.gondii before conception, with rare exceptions, do not transmit

the infection to their foetuses. Women infected with 7. gondii after conception can

transmit the infection across the placenta to their foetuses. The classic triad of signs

suggestive of congenital toxoplasmosis includes  chorioretinitis, intracranial

calcifications, and hydrocephalus. However, most infants infected in utero are born with

no obvious signs of toxoplasmosis on routine examination, but many develop learning

and visual disabilities later in life. If untreated, congenital toxoplasmosis can be

associated with severe and evenfatal disease (Lopezeet al., 2000).
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2.13.2 Diagnosis of Toxoplasma gondii

Diagnosis of toxoplasmosis requires the isolation of the organismorserologicaltests for

antibody formation. Cultures have proved to be very difficult, and most laboratories are

not equipped to do it. Tissue cultures are positive in about 40% of cases. Sabin-

Fieldman methylene blue dye test was the original standard test for toxoplasmosis.

However, the test required working with live 7. gondii organism (Ravel, 1995).

Serologic tests form the backbone of diagnosis. These mayinclude the titration of serum

for IgG, IgM and IgA immunoglobulins. IgA immunoglobulin is useful in the diagnosis

of recent foetal and newborn infections. IgG immunoglobulin is very useful for

screening purposes and follow up of active infection (Decavalas et al., 1990). IgM

immunoglobulins are specific; however, their presence is not dependable for making

decisions on therapeutic abortion since they persist for several months after initial

infection (van Knapen, 1989).

The presence of elevated levels of T.gondii specific IgG antibodies indicates that

infection has occurred at some point but does not distinguish between an infection

acquired recently and one acquired in the distant past. The presence of a high 7. gondii

specific IgM antibody titre combined with high IgG titre probably indicates an acute

infection within the previous 3 months. A low -to-medium IgM titre and a high IgG

titre might indicate an acute infection 3-6 months previously, but IgM antibodies have

been detected as long as 18 months after the initial infection. Determining when

T.gondii infection occurred in a pregnant woman is particularly important because

infection before conception poses no substantial risk for transmission to the foetus;

however, infection after conception does pose suchrisk (Lopezeet al., 2000).

The chance of becoming infected during pregnancy is very variable geographically. In

France, up to 90% of womenare already immuneat the beginning of pregnancy. Unlike
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in U.K., only about 10% to 20% of women are immune whenthey start pregnancy

(Chamberlain, 1995).

The seroprevalence of 7. gondii in pregnant women, on worldwidescale, varies from 7%

to 52.3% and in women with abnormal pregnancies and abortions the seroprevalence

varies from 17.5% to 53.3 % (Kumaret al., 2004).

Maternal acute infection during the first trimester infects 14% of foetuses; during the

second trimester, 29%; and during the third trimester, 59%. One report found that the

highest incidence of severe foetal infections resulted in the first trimester maternal

infection, and the least is in the third trimester infection (Ravel, 1995).

2.13.3 Distribution of Toxoplasmosis

An investigating study on the effect of 7.gondii infection during pregnancy to the

developmentof the foetus andinfant was carried by Wenlz andhis colleagues in China

in 2003. ELISA technique was employed to detect 7. gondii IgM antibodies in pregnant

women. The incidence of abortion in seropositive IgM group was 12.6%, while the

incidence ofspecific IgM antibodies in the control group was 2.7%. The study strongly

correlated infection with toxoplasmosis with abortion. (Wen et al., 2003). In a study

aimed to determine the incidence of IgG and IgM anti-7. gondii antibodies in women

with high risk pregnancies at the Gineco-Obstetric Hospital of the Western Medical

Centre of the Mexican Social Security Institute was carried out by Galvan. and others in

1995. It was found that 44.9% of women with habitual abortions were seropositive to

IgG antibodies and 33.3% of the same group was IgM seropositive (Galvinet al., 1995).

Another study carried out by Stojanovic reported that 7.gondii did not significantly

affect the frequency of spontaneousabortion in a five-year study (1989-1993). He used

ELISA techniqueto follow up 7. gondii infection in pregnant womenin Timokregion in

Serbia. Acute infections were registered in 0.61% of pregnant women, while chronic



infection was registered in 45.57% of pregnant women. Spontaneous abortions were

registered in only 0.43% of the tested women (Stojanovic, 1998).

Controversially, a study carried out in Egypt in 1995 by Sahwi and his colleagues

revealed statistical significant difference, which indicated that chronic toxoplasmosis,

most probably, was a significant cause of repeated abortion. They studied women with

repeated abortions and multiporous pregnant womenat their 20" gestational week as a

control group. Tests for the presence of 7.gondii IgG and/or IgM antibodies were done

for both groups. It was found that 19% of women with repeated abortions and 7.5% of

controls were seropositive for IgM. The difference wasstatistically insignificant.

Therefore, acute toxoplasmosis, most probably, was not related to habitual abortions.

Whereas 37% of women with repeated abortions and only 10% of the control group

were seropositive at high dilution for IgG antibodies (Sahwiet al., 1995). In the same

year and country, Attia. and his colleagues in Mansoura University, worked out a case-

control study, which included 62 cases of spontaneous abortions and 75 cross-matched

non-pregnant multiparous women as controls. Micro-ELISA test was done to measure

T.gondii IgG and IgM antibodies. There was a significant difference between aborted

women and the controls as regards IgG and IgM antibodies. IgG antibodies, showed

statistical significant difference between women with no history of abortion or 1-2

abortions versus women with three or more abortions (Attia et al., 1995). A similar

case-control study was carried out in Iraq by Al-Hamadani and Mahdi in 1997 to

determine the prevalence of 7.gondii antibodies in a group of women with habitual

abortion. Indirect haemagglutination test (IHA) was used to detect IgG and/or IgM

T.gondii antibodies. The study reported 18.5% seropositivity among women with

habitual abortion versus 5.9% seropositivity among women with normal pregnancies.

The difference wasstatistically highly significant (x? =7.1, p<0.01) and the risk of

developing habitual abortion among women who wereseropositive was 3.1 times the
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risk of developing habitual abortion among women who were seronegative. The

analysis of 7. gondii antibody prevalence in relation to abortion history at presentation of

the study revealed that the prevalence rate increased with a greater numberof previous

abortions. Women with five or more abortions had the highest prevalence rate of

T.gondii antibodies. However, the difference wasstatistically not significant (7=7.05,

p>0.05) (Al-Hamdani and Mahdi, 1997).

In Egypt 1993 a seroprevalence study of 7.gondii in complicated pregnancies was

carried out by Hammoudaetal., (1993) in the department of parasitology — Faculty of

Medicine, Alexandria University on 200 pregnant women (100 with complicated

pregnancies, and 100 matched controls without any hazards. ELISA technique was

used. The study revealed that 56% of women with complicated pregnancies had

T.gondii antibodies. T.gondii seroprevalence was higher (80%) in women with

intrauterine foetal death. Seroprevalence of 7. gondii was clearly higher in women with

abortion (55.7%). Seroprevalence of 7. gondii in the control group was 6%. These data

confirmed that 7. gondii is an important cause of complicated pregnancies.

A report based on the assessment of 7. gondii antibodies IgG and IgM levels among

pregnant women with a history of sporadic or habitual abortion versus women with

normal pregnancies wascarried out in Delhi in 2004 by Kumarandhis colleagues. They

screened pregnant womenattending antenatal clinics and/or admitted to Obstetrics and

Gynaecology Department of Guru Teg Bahadur Hospital using ELISA technique. A

statistical difference (x2=103.7 and p<0.001) was reported between IgG levels against

T.gondii in habitual abortion group as compared to sporadic abortion group or normal

pregnancies (Kumaret al., 2004).

In Gaza strip toxoplasmosis diagnosis is still a problem and only one other study has

been carried out (Shubair, 1993). In the present study light was shed on this issue to

prevail the situation of toxoplasmosis. In the present time most gynaecologists requested
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the diagnosis of toxoplasmosis through IgG and IgM diagnosis in case of abortion,

repeated abortion andin infertility centres.
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CHAPTER THREE

MATERIALS AND METHODS

3.1 Materials and Methods

3.1.1 Introduction

This chapter will describe the nature of subjects studied, the study area, methods of

collecting data, stool and blood specimens, and the techniques used in the analysis of

specimens. Data from health records (will be discussed in chapter -4-, under a separate

section of materials and methods).

3.2.1 Sampling

This section is concerned with the sampling, sample size determination and collection

of specimens.

3.2.2 Specimen selection

In the present study the selection of specimens was determined separately in each stage

and in each study.

3.2.3 Ethical Regulations

The researcher took into consideration the ethical regulations throughoutthis study. All

parts of the study were approved by Helsinki Committee in Gaza. Permission was

obtained fromhealth authorities; consent of children's parents was guaranteed as well as

confidentiality of results. A staff nurse accompanied the team during the collection of

blood samples. Infected children received appropriate treatment under the supervision

of a physician.

3.3 Field work and data collection

The required specimens were collected from children Al-Naser Paediatrics hospital.

Two University students helped infilling the questionnaire (appendix 5.1) on the day of

stool collection. One stool specimen fromeachchild wascollected.
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3.3.1 Specimen collection and laboratory methods

3.3.1.1 Stool specimen collection

The parents of the children involved in this study were asked to collect a fresh stool

sample from each of their children in screw-capped plastic containers which were

provided the day before.

3.3.1.2 Stool specimen transportation

At the end ofeach field visit, all specimens were placed inside a cool plastic container

to be transported to the laboratory of Biology department in the Islamic University of

Gaza without delay for examination.

3.3.1.3 Preservation

All stool specimens were fixed and preserved in sodium acetate acetic acid

formaldehyde (SAF) (Appendix 3.1) on the same day ofcollection for future diagnosis.

3.3.1.4 Equipmentand materials used for specimens

Trichrome stain (Sigma diagnostic, USA), light microscope, (Olympus, CH20, Japan)

fluorescent microscope, (Olympus, Japan centrifuge (Hettic D-8532 Tuttlinmgen,

Germany), glass microscopicslides, formaldehyde, ether, ethyl alcohol, distilled water,

glass funnels, woodsticks, and hand gloves.

3.4 Stool specimen inspection

3.4.1 Direct smear microscopy

Approximately 2mg of each stool specimen, randomly selected, was mixed with a drop

of saline (0.9% sodiumchloride) on a glass slide. Another portion was mixed with

lugol’s iodine on the sameslide for temporary staining of protozoa cysts. Each slide

was examined systematically by using X10 and X40 objectives. All slides prepared for

direct smear microscopy were dippedin detergent after the end of examination. After

this, the remainder of each specimen, whether positive or negative for intestinal
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parasites, was preserved using Polyvinyl alcohol (PVA) for cyst stages. For ova,

specimenswerepreserved in 10 % formalin.

3.4.2 Concentration techniques

The present study employed two methods of concentration;

Formal ether sedimentation technique to detect most helminth eggs. This technique is

recommendedas the best overall technique for the concentration of parasites in stool

(Cheesbrough, 1987). Also, all samples were examined by flotation technique using a

saturated solution of sodium chloride (WHO, 1994) (NaCl) to detect protozoan cysts

like G. lamblia and E. histolytica cysts.

3.4.2.1 Formal Ether Concentration Technique (WHO,1994)

-Procedure;

1.

N
F
A
n
r

10.

One gram of faeces in about 10 ml of 10%v/v formal water contained was

emulsified in a container.

With theaid of glass beads, mix well by shaking for about 20 seconds.

Sieve (tea sieve) the emulsified faeces, collecting the sieved suspension in

beaker.

Transfer the suspensionto a test tube and add about 3mlofether.

Stopper the tube and mix well for 1 minute

Centrifuge immediately at approx 3,000rpmfor 15 minutes.

After centrifuging use a stick to remove the faecal debris from the side of the

tube and decant the supernatant layer

The sediment will remain.

Wash for 3 times the sediment by water and centrifuge it at 2500 rpm for 7

minutes.

Examine microscopically, using 10x and 40x objectives to detect and identify

any parasites present.

3.4.3 Trichromestaining

Trichrome stain preparation- (Dagnall Teaching Laboratory Manual, Liverpool School

of Tropical Medicine).
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Only samples containing parasites of uncertain identification in direct smears were

processed for trichrome staining. This was carried out according to the protocol

described below.

3.4.4 Staining (Trichromestain)

1. Place slides into 70% ethyl alcohol + iodine for 3 minutes.

2. Put it into 70% ethyl alcohol for 3 minute.

3. Stain in trichrome for 10 minutes.

4. Wash with distilled water for 5 minutes.

5. Put it into 70% ethyl alcohol for 3 minute.

6. Put it into 80% ethyl alcohol for 3 minute.

7. Put it into 90% ethyl alcohol for 3 minute.

8. Dehydrate with 100 % ethyl! alcohol for 2-5 minutes.

9. Xylene for 3 minutes.

10. Xylene for 2 minutes.

9. Mount using DPX. (WHO,1994)

3.5 Treatment of Infected Children with different types of drugs

After the completion of stool specimen's examination for the first part of the study, any

child who was found to be infected was offered antiprotozoal and/or antihelmintic

treatment under the supervision of the UNRWAphysician after informing the child

sponsor by a written letter. The dose of Metronidazole (Ramazol) was 30 mg/Kg

administered three times for five consecutive days to children infected with protozoa

(G. lamblia, E. histolytica) (Rampharm, Jordan). The infected children with helminth

nematodes A. lumbricoides, E. vermicularis. were treated with mebendazole, 100mg/Kg

(Antiver), the dose for A. Jumbricoides was onetablet twice daily for three consecutive

days. For Enterobius sp only one single tablet was administered (The Alexandria Co.

for Pharmaceuticals, Egypt). Children infected with tapeworms like H. nana were
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treated with Niclosamide 500mg/Kg (Niclosan); four tablets were taken as a single dose

after breakfast (MISR Co. for Pharm industries, Cairo, Egypt).

3.6 Statistical analysis for data

Data was computer analyzed using SPSS/PC (Statistical Package for the Social Sciences

Inc, Chicago,Illinois) and EPIINFO (Epidemiological Program Office, CDC-Atlanta,

Georgia) statistical packages, Cross-tabulation. Chi-square test, were used to identify

the significance of the relationships, association and interactions among the dependant

variables and blood indices. The independent variables included the general rate of

infection, age, sex and othervariables.

90



CHAPTER FOUR

TRENDS OF INTESTINAL PARASITES IN GAZA STRIP DURING

1998-2007 AND INCIDENCE OF DIARRHOEALDISEASES1996-

2005: THE USE OF GOVERNMENT HEALTH RECORDS

4.1 Introduction

The study of epidemiology, incidence and trends of intestinal parasites is essential for

the evaluation of health status in a specific area and the identification of the precautions

needed. To evaluate and compare disease and other health conditions in populations,

epidemiologists use several measures of disease frequency, the most important of which

are prevalence and incidence. In the present context, incidence measures the rate at

which newcasesof infection or disease occur in a group of people who do not have the

infection/disease during a defined period of time; prevalence measures both new and

existing cases (Last, 1995). Knowing the frequency or magnitude of disease in the

population is just the beginning of the epidemiologist's search; time, place, and person

must be considered to identify possible associations, risk groups, and risk factors. The

collection and analysis of this information provides the general framework for an

effective disease surveillance system. Knowing the time of disease occurrence allows

the detection of possible outbreaks and assessment of seasonal and secular trends. Place

of disease occurrence is important to detect clusters and allows for comparison of

infection/disease rates among various geographical areas, such as countries, states,

counties, censustracts, institutions, or water service districts. Knowing who becomesill

and their demographic characteristics are necessary to develop and test hypotheses

about exposure-disease associations (Craun, 1990).

4.2 Diarrhoeal diseases

Diarrhoeas are some of the most prevalent diseases and most frequent causes of death in

childhood around the world. Especially in less developed and developing countries,
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these diseases are the most common causes of death in infants and children (UNICEF,

1996). There are four important facts about diarrhoeal diseases (Curtis et al., 2000).

First, they are responsible for about one in five deaths of children in the World and

cause 2.5 million deaths per year (Koseket al., 2003). Second, most of these 2.5 million

deaths each year take place in developing countries, 80% of them in the first 2 years of

life (Bern et al., 1992). Third, the vast majority of diarrhoeas are caused by infectious

pathogens which are excreted in faeces and which employ a variety of routes to reach

new hosts: the pathogen mayreach a new hostby getting onto fingers and, thereby, into

foods and fluids, or the pathogen may enter foods and fluids, without a human

intermediary, for example by flies landing on excreta and carrying the pathogen to

foods, or by excreta entering the water supply. Fourth, since much transmission occurs

in the home, the incidence of such diseases can be reduced by changes in domestic

hygiene. While improvements to infrastructure, such as safe drinking water and

effective sanitation facilities, contribute to blocking transmission, they are effective only

if they are employed in conjunction with good domestic hygiene practice (Cairncross,

1990).

Diarrhoea is also an important morbid condition among children. If frequent or

prolonged,it can lead to poornutritional status-wasting or low weight-for-height, in the

short term and stunting, or low height-for-age, in the longer term (Victoraet al., 1996).

It is also attributed to dehydration, malnutrition and otherrisks. It is associated with

faecal contamination of the environment, lack of potable water (Rai et al., 1998, Rai et

al., 2000) education, and housing in the midst of poverty.

In Gaza, 1-year prospective study in Gaza of diarrhoeal disease in children aged < 5

years demonstrated that Salmonella spp. (18.5% of cases), Cryptosporidium (14.6%),

Campylobacter spp. (8.3%) and rotavirus (6.8%) were the major pathogens (Sallon et

al., 1994). The socioeconomic-demographic, environmental health and hygiene conditions

associated with intestinal parasites and diarrhoea in Nuseirat Refugee Camp of Gaza Strip were
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assessed. A total of 485 womeninterviewed (29.8%) reported intestinal parasites among their

household members; 223 (13.7%) admitted cases of diarrhoea. the highest prevalence of diarrhoea

(10.6%) was found among children youngerthan 1 year (Abu Mourad, 2004)
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Fig. 4.1. Explainsdata collection and flow regarding the diagnosis of intestinal parasites

from the laboratories of the primary health care centres distributed in the five regions of

Gaza Strip. The Gazastrip is distributed into five regions: Gaza North, Gaza, mid zone,

Khanhyounis and Rafah at the Egyptian boarders. The figure indicates the number of

laboratories in each region and the flow of data to reach decision makers.

Figure 4. 1 Flow chart of datafor is of intestinal parasites in Gaza Strip
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4.3 Objectives

Using health records:

1. To evaluate the amountofintestinal parasite infections over a ten year period in Gaza

strip.

2. To determine the most commonintestinal parasites prevalent during the study period.

3. To identify and explore any trends of infection with intestinal parasites during the

study period.

4. To study the occurrence of diarrhoeal disease over ten years in Gazastrip.

5. To measure the trend of diarrhoeal disease during 1996-2005.

4.4 Materials and Methods

4.4.1 Data collection for intestinal parasites from health records

Intestinal parasites data distribution and monitoring according to time and regionfor the

period 1996 to 2007 based on monthly distribution in the five regions, namely Gaza,

Gaza North, Mid zone, Khanyounis and Rafah (MOH,2004). These data were collected

from the records of the Epidemiology Department, Palestinian Ministry of Health. For

each parasite, the distribution of infected cases recorded monthly was monitored and

studied from the period 1998-2007.

The data were processed by the author in order to classify them based on season,

governorates, year and type ofeach intestinal parasite.

4.4.2 Data collection for diarrhoeal diseases from health records

Data were collected for diarrhoeal disease distribution and monitoring according to time

and region for the period from 1996 to 2005 based on monthly distribution and thefive

regions named: Gaza, Gaza North, mid zone, Khanyounis and Rafah (MOH, 2006).

These data were collected from the records of Epidemiology Department, Palestinian

Ministry of Health. Population data were accessed based on the census from 1996-2005.

The incidence per 100,000 population was calculated PSBC (1999).
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4.4.3 Quality and managementof the data

The flow of the data starts from the primary health care centre laboratories responsible

for the investigation of infectious diseases, including intestinal parasites among

individuals who attend these primary health care centres. These data are transferred to

the headquarters of primary health care in AL-Rimal Clinic in Gaza city. Then they are

transferred to the epidemiology department in the Ministry of Health for storage and

analysis, and/or forwarded directly to Palestinian Health Information Centre to be used

in the annual report about health status in Palestine. Those who are working or

collecting these data are professionals, either laboratory techniciansorIT specialists.

4.4.4 Statistical analysis

Statistical Package for the Social Sciences Inc., Chicago, Illinois (SPSS/PC) was used

for the statistical analysis. Cross tabulation, frequency and advancedstatistics were used

and one way analysis of variance (ANOVA) procedure wasused to test the hypothesis

in which several means are equal. ANOVAis used to compare the meansofintestinal

parasites detected according to the type and diarrhoeal diseases in each governorate. In

order to know which meandiffers significantly, Tukey’s Honesty significant difference

test (Kusam, 1992) is performed. In addition, one sample T-test was used to test

whether the mean of a single variable differs from specific constant. T-test is used to

compare the mean of each parasite type. P-value less than 0.05 are considered

statistically significant (Kusam, 1992). Win Word Excel and SPSS were used for data

analysis.
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4.5 Results of trends of Intestinal parasites in the period from 1998-2007

The present study included the records of 471,688 patients (all ages) who had each

provided one stool specimeninto the laboratories of primary health care centres in one

of the five governorates of Gaza strip. It was found that 116,261 specimens were

infected with intestinal parasites, representing an overall prevalence of 24.6%.

Table 4.1 show the trends in the prevalence of intestinal parasites in the period from

1998-2007 in the five governorates where the highest prevalence was in both Gaza and

mid zone.

We used a pooling of the prevalence of intestinal parasites to test if there is any

difference among regions regarding prevalence ofintestinal parasites where ANOVA

was used (F=0.975, P>0.05), (Table 4.1).

Table 4. 1 Results of trends of Intestinal parasites in the period from 1998-2007 in

the five governorates
 

 

 

 

 

 

Region The rangefor prevalence Overall prevalence

Gaza north 12.7 to 30.9 25.70.

Gaza 22.9 to 33.9 28.02.

the Mid zone 24.5 to 33.1 28.10

Khanyounis 19.9 to 38.3 26.4

Rafah 20.2 to 31.5 24.69    
 

Table 4.2 shows that year 1998 represented the lowest prevalence for intestinal parasites

in Gaza north, while year 2006 showed the highest prevalence. In Gaza, mid zone and

Rafah the highest prevalence was observed in year 1999 38.3%, 31.5% and 31.5%

respectively.
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4.6 Prevalenceof intestinal parasites due to parasite type from2000-2007.

The trend of A. /umbricoides infection revealed a decline during the period from 2002-

2007, with stability in both year 2000 and year 2001 (Fig.4.2). Stability in the prevalence of

H. nanainfection from 2000-2007 is shown in (Fig.4.3).

Nocleartrend in the prevalence of 7. trichiura was observed, but there wassimilarity in the

prevalence in years 2002, 2003 and 2007 (Fig.4.4).

The E.vermicularis detected by stool examination had a different trend

Similar prevalence was observed in both 2000 and 2001 years, while the decline started

from 2002 until reaching 2007 (Fig.4.5).

S. stercoralis showeda large decline, more orless sustained, from 2000 (Fig.4.6).

For E. histolytica/dispar stable and similar prevalence was noted from 2001-2007 with the

year 2000 showing the lowest prevalence. Also, E. histolytica/dispar had double prevalence

compared to G.lamblia (Fig.4.7&4.8).

Like E. histolytica/dispar; G. lamblia showed stable and similar prevalence from 2001-

2007 except for year 2000 which had the lowest prevalence (Fig.4.8).

Year of 1998-1999 for the intestinal parasites were not available.
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Figure 4. 2 Mean prevalence (%) of A. /umbricoides in year 2000-2007
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Figure 4. 3 Mean prevalence (%) of H. nanain year 2000-2007
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Figure 4. 5 Mean prevalence (%) of E. vermicularis in year 2000-2007
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Figure 4. 6 Mean prevalence (%) of S. stercoralis in year 2000-2007
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Figure 4. 7 Mean prevalence (%) of E. histolytica/dispar in year 2000-2007
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Figure 4. 8 Mean prevalence (%) of G. lamblia in year 2000-2007
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From 1998-1999 there wasa lack of information and these years are not included
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Table 4.3 show that there wasa highsignificant difference in the prevalence of

E.histolytica/dispar by season (p=0.0001), where the summerseason had the highest

prevalence and showedsignificance difference. For G./amblia the highest prevalence was

observed in spring (p=0.0001).

Table 4. 3 The distribution of Entamoebahistolytica/dispar and Giardia lamblia by

season for year 2000-2007
 

 

 

   
 

 

 

   
   

Parasite Season

Summer Autumn Winter Spring
E.histolytica/dispar N % N % N % N %

Total positive and
(%) 19250

° (17.4) 13023 (14.7) 11106 (15.9) 18118 (16.4)

7° =261.9 p=0.0001

G. lamblia

Total Positive

and (%) 9561 (8.7) 6937 (7.9) 6035 (8.7) 9984 (9.0)

x? =86.77 p = 0.0001  
 



4.7 Results of monitoring Intestinal parasites distributed monthly in the period from

2000-2007.

4.7.1 Ascaris lumbricoides (Fig. 4.9)

In year 2000 steady prevalence of Ascariasis were reported in Feb, March, and June, while

both July and Aug. had the same prevalence. The lowest prevalence was observed in Oct.

Both Nov. and Dec.had similar prevalence.

Year 2001 had slight differences between months. Year 2002 showedsimilarity in (Jan,

Feb, March) then in (July, Aug, Nov, Dec.) and in (April, May, Oct). June month had the

highest peak 15.05%. Year 2003 showed noclear trend in the prevalence.

In year 2004 there was similarity in the prevalence from Jan to May then declined from

Mayto August then increased in Sep. Year 2005 there was increase in the prevalence from

Jan to April then declined to Dec Nostability from month to month wasobserved in year

2006. In year 2007 decrease-increase cycle was observed.

4.7.2 Enterobius vermicularis (Fig. 4.10)

In year 2000 Aug. and Dec. represented the high months, while Feb. showed the lowest

month in the prevalence. April, Oct. and Nov. showed similar prevalence. In year 2001

increase from Jan to March wasobserved, then decreased in April and increased in May.

Anotherincrease cycle observed from June to Dec.

In year 2002 the highest prevalence was observed in June, while similar prevalence was

observed in Sep, Oct and November. Some months records were notavailable.

In year 2003 Jan, Feb and March months showed similarity as June, July and Aug. Butin

general no cleartrend was observedinthe prevalence.
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4.7.3 Strongyloides stercoralis (Fig. 4.11)

The prevalence obtained for S. stercoralis was very low whereit obtained through faecal

thin smear but not through scotch tape preparation.

4.7.4 Entamoebahistoltyica/dispar (Fig.4.12)

In year 2000 Jan and Feb had the same numberof cases, while an increase of cases was

detected from March to May followed by a decrease in June. In July high increasing then

dropping occurred and increasing in Sep. Close and similar number cases of

E.histoltyica/dispar was observed in Oct, Nov and Dec.

In year 2001 normal distribution due to cold and warm months except in July, sharp

decreasing was observed. Also, year 2002, 2003, 2004 and 2005 showed normal

distribution of cases among cold and warm months.

In year 2000 July had the highest numberof cases in all years from 2000-2005. But Dec

2005 had twice and half number of cases compared to each Dec from 2000-2004.

4.7.5 Hymenolepis nana(Fig. 4.13)

In year 2000 similar numberof cases in Jan, Feb and March and in April, May and June,

then the numberof cases increased in July and seemsto be close to each other in Oct. Nov

and Dec. In year 2001 the highest month of reported cases was Feb. Then fluctuations were

observed from Marchto Dec. In year 2002 Feb, May and July had the highest number of

cases, from Sep. To Dec. Dropping of cases wasclear.

In year 2003 from Jan to March remarkable decrease was observed, while low increasing

from April to Aug. Then decrease-decrease and increase-increase cycle was observed. In

year 2004,increasing from Jan. to March was noticed and from April to May but sharp

decreasing from June to Dec. Was observed. In year 2005, May month had the highest

cases by unfixed distribution in the other months.

105



4.7.6 Giardia lamblia (Fig. 4.14)

The summer months had the highest numbers of Giardiasis, but there was also a sharp

increase in Dec.

Figure 4. 9 Monthly prevalence of A. /umbricoides from year 2000-2007
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Figure 4. 10 Monthly prevalence of E. vermicularis from year 2000-2007
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Figure 4. 11 Monthly prevalenceof S. stercoralis from 2000-2007
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Figure 4. 12 Monthly prevalenceof E. histolytica/dispar from year 2000-2007
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Figure 4. 13 Monthly prevalence of H. nana from year 2000-2007

 

2000 2001
 

 

 

 

  

 

  
%

2.50 - — 

2.00

1.50

1.00

0.50  

 

0.00 

FES EMSSA SPS of

Month   
 

 

 
 

%

0.50.51 0.49

0.00 f:

F && oe wt »a SSP SF

Month

        

%

 

o.oo fea ted ted bed be -

FPS EHS »* FPS
Month

  
 

 

 

 
2004
 

0.70

0.60

0.50

0.40

%

0.30

0.20

0.10  0.00

 

 

  
s & & e s wsSs SP LS

Month  
  

 

 

    
  
 

114

 



 

2007
  

 

  

          

 

 
  
 

115

  



Figure 4. 14 Monthly prevalence of G. /amblia from year 2000-200
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4.8 Prevalenceof intestinal parasites due to years from year 1998 to 2007.

Prevalence ofintestinal parasites due to years are shownin (Fig. 4.15) from year 1998 to

2007. Where the high prevalence was in both years 1999 and 2000, while the lowest

prevalence was in year 1998. By using ANOVAtest there was statistical difference

between the typesofintestinal parasites (F=669.234, P<0.001)

Fig. 4.16 illustrates by the trend if there was any increasing, decreasing or fluctuations

through the years, where there was difference between types through the years with

statistical significance (P=0.001).

Figure 4. 15 Prevalence of intestinal parasites due to years
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Figure4. 1 Prevalenceof intestinal parasites trend from year 2000 to 2007
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4.9 Results of diarrhoeal diseases incidence as estimated from health recording

system

In 1996 and 1997 incidence of diarrhoea recorded was high amongchildren aged 0-3

years old. Incidence then declined in year 1998 to 2257.6. Year 1999 showed the

lowest incidence, 948.9. Incidence increased in 2001 and stabilised between 2001 and

2005 Fig.4.17.

For children aged over 4 years old a similar incidence was found in 2000, 2001 and

2003. The incidence of diarrhoea wasa little lower in 1999, 2002 and 2004. The

highest incidence was recordedin year 1997 Fig.4.18

The bloody diarrhoea Fig.4.19. showedincreasing incidence from 1996 to 2001, then

declined sharply from 2001 to 2003,but rose in 2004 to 2005. The highest incidence

was observed in year 2001.
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Figure 4. 17 Incidence of diarrhoea amongchildren from 0-3 years old in the period

from 1996-2005
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Figure 4. 18 Incidence of diarrhoea amongchildren over 4 yearsold in the period
from 1996-2005
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Figure 4. 19 Incidence of bloody diarrhoea in the period from 1996-2005
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4.10 Incidence of diarrhoeain the five regions in Gaza Strip

The highest rate of infection with diarrhoea among children aged from 0-3 years old wasin

Khanyounis governorate andthe variation of diarrhoea among governorates wassignificant

(F=7.2, P=0.001).

The Tukey test, revealed a significant difference of means between Gaza North and

Khanyounis governorate, Gaza governorate and Gaza North, Khanyounis governorate and

Rafah (P<0.05) and C.I. confirms the significance (table 4.4).

The infection with diarrhoea amongchildren >4 years old was in Gaza governorate (3713.3

+ 273.0 and the variation of diarrhoea among governoratesis significant (F=3.4, P=0.015).

Tukey, revealed a significant difference of means between Gaza governorate and Rafah

(P<0.05) and C.I. confirm the significance.

The mean annual incidence of bloody diarrhoea was: in Gaza North (885.4 + 151.0), per

100,000 in Gaza governorate (959.5 + 192.7), in mid zone (1325.4 + 195.0), in Khanyounis

(1061.8 + 190.1), in Rafah (1022.7 + 177.7). the highest incidence of bloody diarrhoea was

in mid zone but the variation of diarrhoea among governorates was insignificant (F=0.84,

P>0.05).



Table 4. 4 The meanof diarrhoeain the five regions of Gaza Strip from 1996-2005.
(Arithmetic mean annual reported cases per 100 000 population)

 

   
 

 

 

 

 

 

 

Region _ Meanof diarrhoea Meanof Meanof |

arecae“old aeed ody Ghurhues
Gaza North 3510.7 2641.9 885.4

Gaza 7301.3 3713.3 959.5

Mid Zone 5456.8 2656.1 1325.4

Khanyounis 8428.3 2970.2 1061.8

Rafah 4501.2 1991.4 1022.7

ANOVA(F) dee 3.466 0.845

P-value 0.001 0.015 >0.5
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4.11 Results of monitoring monthly distribution of diarrhoea between 2000 and 2005.

Figure 4. 20 The distribution of diarrhea among children by month in 2000
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Figure 4. 21 The distribution of diarrhea amongchildren by monthin 2001

_| 8 Diarrhea (0-3y)

O Diarrhea (>4y

2715 |

 

   
4500 OT

4000 + E
3500 +

3000 +

2500 -2286

2000 +

1500 +

1000 +

   

    
   

2853

N
u
m
b
e
r
o
f
c
a
s
e
s

 
Jan Feb March Apr May June July sheet Sep Oct Nov Dec

Month    
Figure 4. 22 The distribution of diarrhea among children by month in 2002
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Figure 4. 23 The distribution of diarrhea amongchildren by month in 2003
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Figure 4. 24 The distribution of diarrhea amongchildren by monthin 2004
 

4500

4000

3500

3000

2500

2000

N
u
m
b
e
r
o
f

c
a
s
e
s

1500

1000

500

0

@G Diarrhea (0-3y)

 
2 @ Diarrhea (>4y)

393 

 

      

1

P470

2207 2113 2031

 
Feb March June July

Month

Jan Apr May Aug

 

Figure 4. 25 The distribution of diarrhea amongchildren by month in 2005
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Figure 4. 26 The distribution of bloody diarrhea amongchildren due to month from
year 2000-2002
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4.13 Discussion

4.13.1 Parasitic infection in Gaza strip

To monitor and observe the changesin the prevalence of intestinal parasites in Gazastrip,

the records of Ministry of Health from 1998-2007 were analyzed and studied precisely. The

situation of parasitic diseases in Gazastrip still constitutes a public health problem and the

need for decreasing the prevalence to minimal range is an urgent matter. Intestinal parasites

in Gaza strip were reported by many authors during the last decade, where the general

prevalence ranged from 24%-53% in different localities of Gaza strip (Yassinetal., 1999,

Shubair et al., 2000, Al-Hindi, 2002, AL-Zain and Al-Hindi, 2005, Al-Hindi etal., 2005,

Kanoaet al., 2006). It was found there was no difference in the prevalence ofintestinal

parasites due to regions. Where Gazastrip is a small area and the life in refugee camps and

outsides may becamesimilar due to the refugee themselvestried to improvetheirlife style

with time.

The health records studied showedthe following intestinal parasites E. histolytica/dispar, G.

lamblia, A. lumbricoides, T. trichiura, S.stercoralis, E. vermicularis, H. nana and T.

saginata.

4.13.2 Ascaris lumbricoides prevalence trend

A. lumbricoides showed a considerable decline in its prevalence in the period from 1998-

2007. The biology of this parasite is summarised in Chapter2.

Continuous flooding of sewers in Gazais a problematic issue due to over pressure on the

sewers system in the area, where this makes people underrisk for Ascaris.

The persistence of 4. Jumbricoides in a community and its contribution to the regulation of

its population in that community depend on the numbers of eggs that are produced, the

numbers that embryonate in the environment andattain infectivity and the number ofthese

which are accessible to susceptible hosts (Jungersenet al., 1997).



In a study in Lebanon Hamzeet al., (Hamzeet al., 2004) indicated that there was increase

in the prevalence of 4. /umbricoides and G. lamblia in the period 1997-2001 with less

marked changesin the prevalenceofthe other parasites. Another study (Ali-Shtayeh etal.,

1989) included 22,970 stool specimens collected from patients attending the central

Medical laboratory in the city of Nablus (Palestine) in the period of 1981-1986; where of

these 7412 (32.3%) were positive. E. histolytica (22.9%), G. lamblia (7.3%) and A.

lumbricoides (5.7%) were the most prevalent intestinal parasites found. The irregular

attending of people to the primary health care centres due to INTIFADA (Uprising) and

absence of computerized system for the primary health care centres which depend on

written reports for the diagnosis of intestinal parasites, could attribute to year on year

variations.

So A. lumbricoides still persists in the local community in spite of the fact that the open

sewers in most Gaza Strip w ere closed in the last ten years especially in the refugee camps.

This could be explained by widespread contamination of the environment with faeces and

more discussion will be evident in the next sections.

E. vermicularis was diagnosed by stool examination, not the best choice of method. Scotch

tape or similar preparations are not in use in hospitals and private laboratories in Gaza. In

addition, most Physicians depend on the complaints of the patients like itching to prescribe

the suitable drug.

4.13.3 Risk factors of intestinal parasitic infection I suggest might be:

4.13.3.1 Sewers system andcorrelation to intestinal parasitic diseases

Open sewers (narrow channels) in streets in front of houses have been the dominant type of

sewer in Gaza Strip over muchofthe last 40 years. In the era of the Palestinian Authority

most of these sewers, have now been closed. As a result of overcrowding in Gazastrip

(density 3698/person/Km’), however, there is a pressure on this aspect of infrastructure as
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the sewers which were designed to serve a limited population density only. Also, in the

flooding of sewers is a frequent event in Gaza, especially in winter where the sandy soil

readily absorbs sewage.

Lack of wastewater management has a direct impact on problems related to public health,

marine and coastal pollution, deterioration of nature and biodiversity, as well as landscape

in the Gazastrip as reported by Ministry of Environmental Affairs (MEA, 2000).

Also, waste water treatment plants in Gaza Strip are very close to housesparticularly in the

northeast part of Gaza strip and the mid zone of Gaza (AL-Zain and Al-Hindi, 2005)

reported an overall prevalence of 72.9% for intestinal parasitic infection, with A.

lumbricoides the most prevalent at 56% among individuals living near to sewage plants.

The introduction of piped sewerage in Al-Shati refugee camphasnot resulted in a reduction

in either prevalence or intensity of Ascaris infection nor in levels of environmental

contamination by Ascaris ova (Smith, 1993). Intermittent water supply and sewage floods

seem to contribute largely to self reported diarrhoeal diseases among people in Gaza

(Yassin et al., 2006).

4.13.3.2 Garbagein streets and near garbage containers

The garbage of Gaza Strip is a very serious public health problem. It is present every

where, near big containers, around houses and in the public yardsin spite of the efforts of

the municipality. Conditions which encourage the transmission of intestinal parasites may

be resulting in an increased prevalence of house flies (Safi et al., 2000). Furthermore, the

practice of dumping solid waste in the street should be minimized, as it is commonto see

children playing in and around disposal sites in Gaza strip, which can certainly cause

serious health problems (Al-Agha, 1997).

129



4.13.3.3 Hygiene, health practices and behaviour

As the records examined during the present study do not indicate the sex or age of the

individuals. A thin faecal smear is the major technique used in the diagnosis of intestinal

parasites in governmental and private laboratories in Gazastrip. As highlighted in Chapter

4, this approach has well established limitations. Most people attending primary health care

centres complain of symptoms like diarrhoea and abdominal colic, where infection with

parasites could be relevant. No information on polyparasitism was found in the health

records. Most studies on parasitic diseases were carried out on school-age children, who

have low standards of hygiene and negative behaviour towards health and washing hands

before eating and/or after defecating. There is a need for continuing health education in the

community.

Thefirst study in Gaza reporting the effect of health education on the decrease ofintestinal

parasitic infections was done by (Kanoa et al., 2006) where he found a significant

association between the health education and intestinal parasites among school-age children

from three localities in Gaza strip. So, child behaviour in this respect needs follow up and

improvement.

4.13.3.4 Drinking water and contamination with sewage

Drinking water comingto the houses through the public network is possibly contaminated.

High levels of salts and coliforms were found in ground water (Sharif, 2003). As the

network of drinking water is close to the sewage network, seepage is expected where

contamination constitutes a high risk for the transmission of intestinal parasites and other

infectious agents. Contamination of ground water with sewage is a serious problem

worldwide, and especially prominent in the developing countries, and many chemical and

microbial contaminantsare potential threats to human health (Zoueret al., 1998, Macler and

Merkle, 2000). Sharfi (2003) reported that highest levels of contamination were
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encountered in well water located in the western regions of the wastewater treatment

facility (WWTF) in Northern Gaza strip. Sharif concluded that seepage or overflow of

inefficiently treated wastewater from the WWTFis believed to be the point source of

bacteriological and physicochemical contamination detected in the analyzed well water.

4.13.3.5 Sewers and Gaza Beach

All sewers systems along Gaza shore were designed to end in the Gaza beach to expel the

sewage after the biological treatment by the three sewage plants in Gaza strip. Because

Gazastrip shore is heavily used by residents for fishing and recreation, these sewage pipes

constitute a risk factor for the transmission ofintestinal parasites and other pathogens. Their

close proximity to the beach gives no protection to the people. Recreational water

generally contains mixtures of pathogenic and non-pathogenic microbes derived from

sewage effluents, industrial processes, farming activities, wild life, and indigenous

microorganisms. This mixture can present a hazard to bathers when an infective dose of

pathogencolonizes a suitable growth site in the body and leads to disease (WHO,1998). In

a study conducted on Gaza beach, it was reported that there was a high prevalence of

Salmonella (15.4%) isolated from sand samples at different locations on Gaza shore

(Elmanamaet al., 2005).

4.13.3.6 Vegetables and fruits and intestinal parasites

Vegetables and fruits are transported usually in the internal community by donkeys

especially in popular areas of Gazastrip, to be sold in local markets. So, intestinal parasitic

infection is very easy to be transmitted from the possible contamination in these vegetables

and fruits. In our society it is easy for people to taste fruits when buying, without washing

or being aware of possible contamination on these fruits. Fresh fruits and vegetables on

market stalls are likely to be kept moist and fresh with water of unknown quality, which

may well be contaminated with potential pathogens, where this is practiced in Gazastrip.It
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is obvious from table 4.3 that the highest prevalence of E. histolytica/dispar occurred in

summer season (17.4%), but it seemsthat all seasons had the same prevalence. This could

be attributed to the high temperature during of summer which reach 33 degree, our results

was supported by the results reported by (Amin, 2002), associated with high relative

humidity. All these factors in addition to personal hygiene and improperpractice such as

eating unwashed vegetables, (AL-Hindi and Khalaf) (Un-published data) a predominant

habit in Gaza Strip, where the phenomenon of eating raw and unwashed vegetables have

seen in our community. Wherethis constitute a risk factor for gaining the infection.

4.13.3.7 Animal breeding in Gaza strip

Poverty in Gaza strip forces people to breed animals for transportation of vegetables and

fruits between the main market and to the small markets in villages like horses, donkeys

and/or for using as a source of protein like hens, ducks, other birds, lambs, turkeys, rabbits

and cows. Contact with these domestic animals constitutes a risk factor for parasitic

infection. These domestic animals are bred mostly in and/or around houses.

4.13.3.8 Weather, temperature, seasons and the prevalenceofintestinal parasites

Gazastrip is located on the Mediterranean Sea and temperature ranges between- 14.4 °C in

Jan to 27°C in Aug, while the rainfall general rate is 442mm per year as reported by the

Palestinian Meteorological Authority (PMA, 2005).

Seasonal occurrence of intestinal parasites in the West Bank was studied in the period

January 1981-August 1997. Lower prevalence rates of intestinal parasites generally

occurred during winter and early spring. Peak incidence occurred during summerandearly

autumn (Ali-Shtayehet al., 1989). Seasonalvariation in a particular area may influence the

occurrence of helminth infections and determining such fluctuations may help to maximize

the beneficial effects of mass treatment (Gunawardenaet al., 2004). In his study, A.



lumbricoides infections were found to correlate significantly only with the number of wet-

days in a month (P<0.001).

A significant difference in G. Jamblia frequency was found between the dry and the rainy

seasons in Tanzania (Vargaset al., 2004). In Nigeria the seasonal prevalence of protozoan

parasites was studied and it was reported that the infection started in April of each year

(onset of rainy season), peaked between July and August, and was lowest between

November and March (dry season) (Nzeako, 1992). In the United States, the results of

routine examination of faecal specimens during 2000 were reported. It was found that the

monthly seasonal prevalence of single and multiple infections gradually increased from a

minimum in February to a maximum between August and October, then decreased in

December (Amin, 2002). The frequency of giardiasis increased from 8% in children studied

during 1-2 seasons, to 34% in children studied for 3-5 seasons (Rodriguez-Hernandezetal.,

1996).

In a study in Chile it was recorded that rates of infection by G. lamblia,E. histolytica and

E. coli observed during rainy-cold months (April-September) of the year versus dry warm

period (October-March) were the same. Onthe contrary, more cases of Blastocystis hominis

infection 25.8% versus 18.2% (P<0.001) were observed during rainy-cold months of the

year (Mercadoetal., 1999).

A significant seasonal variation of Giardia notification was observed, with peaking inlate

summerand early autumn. The pattern of Giardia infection remained relatively similar over

the years, but variations in rates persist between the areas. Although infection rates

decreased in mostyears, they have increased in five areas (representing 30% ofthe national

population). No specific reasons for these changes have been identified. Random variation

in yearly rate could be a possibility (Hoqueet al., 2004).



In the present study it seems that the intestinal parasites were high mostly in summer

season perhaps associated with increases in temperature, humidity and the consumption of

vegetables.

4.13.3.9 Poverty, population density, houses and family size

According to (WHO,2009) they reported that the prevalence of poverty among Palestinian

households in Gaza 56% in 2008. Also, family size is considered high where it ranges

between 3-15 person/family. Also, (Farah, 2000) indicated that approximately 40% of

households have a density of three persons or more per room. Also she mentioned thatin

most shelters, one room is utilized more than others, and in some shelters there might be

four or six people in the same room.She also indicated that poverty prevents most families

from improving, relocating or expanding their habitats.

The crowding index is an important measurement to assess the social and economic

situation of the residents, and has been calculated in Abu-Murad study in Al-Nusirat

refugee camp (2004). The mean crowding index (2.7 individuals per room) was found to

be significantly higher than the optimal mean of oneindividual per room,andthis reflects

the problem ofrefugees.

In general, the poorer the quality of housing and community services, the more likely 4.

lumbricoides will persist and flourish (Holland et al., 1988). Ascaris infections may cluster

in certain households, with heavier infections being recorded from households with more

family numbers (Forrester et al., 1988, Asaolu et al., 1992). A small number of infected

individuals may contribute greatly to transmission due to the uneven distribution of

parasites in a population.

Giardiasis surveillance in England and Wales has also highlighted a regional trend, where

one-quarter of cases are reported from the South-East regions (Anonymous, 2000).

Regional high Giardia infection rates have also been reported from the US but much lower
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rates than in New Zealand. Giardia infection rates in the US varied from 9.5 to 42.3 cases

per 100,000 with a national average of 9.5 cases per 100,000 populations (Furnesset al.,

2000).

The high mean in Gaza governorates may be explained by the fact that Gaza is a crowded

area, the continuous closure of Gaza strip in the period of Israeli occupation during the

uprising, where no allowance was made for refuse to be expelled out of Gaza away from

the city. Also, on a more positive note, in the mid zone there are a numberofactive non-

governmental organizations involved in relief and developmental projects, under the

responsibility of United Nations for Relief and Work Agency (UNRWA)in the refugee

camps (Mid zone is normally a cluster of four refugee camps). Also in the four refugee

camps in the mid zone, sanitation, environmentalsituation is the responsibility of UNRWA.

Someprojects have made improvements to the infrastructure like streets and increasing the

garbage containers.

In the present study, from the health records, giardiasis and amoebiasis were the most

commonprotozoa, perhaps not surprising in view of the prevailing conditions described.

4.13.3.10 Health Records

Medical records can provide a rapid and valuable source of information on the importance

of infectious diseases. Those examinedherealso a reveal a numberof problems, such asthe

lack of information on age, sex, residence, and general symptoms. According to the authors

knowledge one of the hospitals in Gaza strip applied the computerized system in patient's

admissionin all wards.In a conflict zone like Gaza, the likelihood ofreliable records being

made consistently is fairly small. The flow of information from the laboratories in each

region should be accurate and continuous.



4.14 Discussion for Diarrhoeal diseases

Thesituation of diarrhoeal diseases in Gaza strip may be based on a numberofrisk factors.

Diarrhoeal diseases are prevalent especially among children in Gaza (Sallon et al., 1994)

whoreported through a one year prospective study in Gaza of diarrhoealdisease in children

aged <5 years, Cryptosporidium with a prevalence of 14.6%. There are many risk factors

correlated to diarrhoea inducing viral, bacterial and parasitic infections. The occurrence of

Rotavirus was studied among hospitalized infants and young children with acute

gastroenteritis and diarrhoea in Gaza as one ofthe diarrhoeal diseases where the prevalence

was 28% (AbuElamreenet al., 2006).

The association between diarrhoea andintestinal parasites was established by many studies

where Abu Mourad (2004) established a study in Al-Nussirat refugee camp in Gaza and

found a strong correlation between environmental health conditions and diarrhoeal disease.

4.14.1 Giardia lamblia as one of the pathogenic agents causes diarrhoea

Public health interest in Giardia is increasing because of the growing recognitionofits role

as a cause of disease outbreaks in a range of settings (Quick et al., 1992,

Hadjichristodoulou et al., 1998, Ang, 2000).G. lamblia is now one the most common

humanintestinal parasites in the world. Approximately 200 million people are infected with

the parasite globally, with 500,000 new cases reported annually (Anonymous, 1998).

Giardiasis occurs through tropical and temperate regions. In developed countries Giardia

has the distinction of being the most commonly reported humanparasite (Thompsonetal.,

1993). The prevalence of the disease varies from 2%-5% to 20%-30% in developed and

developing countries respectively (Farthing, 1994, Wilson, 1984).

A prevalence of 2%-7% has been reported for most developed countries, including North

America, Australia, and New Zealand (Flangan, 1992). Most infected persons will remain



asymptomatic, but may still act as a source ofinfection for other persons in the community

(Beaveret al., 1984).

In a study carried out in Lebanon it was found that a comparison betweentheir data and the

results of previous studies in Lebanon in 1937, 1939, 1955 1967 and 1993 showed an

increase in the prevalence of 4. umbricoides and G. lamblia in the period 1997-2001, with

less marked changes in the prevalence of the other parasites (Hamzeet al., 2004). Many

studies have referred to the correlation between diarrhoea and G. /amblia in manylocations

in Gazastrip (Abu-Elamreenet al., 2008, Sallon et al., 1991).

4.14.2 Sanitation, households and diarrhoeal diseases

Improved household sanitation and water supply are expected to be key factors associated

with a decline of diarrhoeal disease in the long term. Sanitation and water supply have a

direct effect in reducing exposure to pathogens (Sastry and Burgard, 2005). Their results in

Brazil suggested that diarrhoea prevalence rates in the Northeast could be reduced through

improvements in mother's education, father's education and breastfeeding. In our

community a marked improvement in the sanitation and household characters, especially

the disappearance ofsoil and sand yards inside homes, which was dominantin the past has

or may help to reduce transmission.

In the past 40 years the construction oflatrines inside homesin Gazastrip constituted a risk

factor to diarrhoeal diseases through transmission of the parasitic infections. Also, the

inadequate sewers especially in refugee camps were open sewers, which closed in most

locations in the past five years in Gazastrip. It is worth emphasising that the density and

overcrowding inside refugee campsand localities of Gaza strip is one of the main features

of Palestinian society. Also, most of these homesare poorly ventilated due to lack of spaces

between homes. Sallon et al., (1994) reported that children with cryptosporidiosis were

morelikely to come from families with a high room density (4-8 person per room).



4.14.3 Meterology, socioeconomic conditions and diarrhoea

The rate of mortality from diarrhoeal diseases in the world has decreased, mainly because

of better therapy and interventions that promote sanitary conditions and that educate

inhabitants to encourage them to take part in primary health care activities (Bern etal.,

1992, WHO, 1995a).

Anepidemiologic study of an infectious disease in a communityis an initial step toward the

introduction of the properinterventions for controlling the disease because the features and

the patterns of isolation of etiologic agents of the disease vary from place to place

depending on the local meteorology, geography and socioeconomic (Ferreccio et al.,

1991, Yamashiro et al., 1998) .The socioeconomic conditions in Gaza Strip are so

difficult and affect the ability of people to bring and buy drugs for treatment. The summer

season also has a tremendous effect on the prevalence of diarrhoeal diseases among

children especially under five years old, when the vegetables and fruits of summer seasons

are available. It is an easy matter, for example, for people to eat fruits like Strawberry

without washing wherethis is noticed in many places.

For diarrhoea among children >4 years old takes the same curve with slight variation. In

year 2001 the same trend for the two age groups high peak of diarrhoeal cases in summer

season. In year 2002 the main features observed was the increase in December for

diarrhoea among children 0-3 years old and also in the summerseason. In year 2003 the

sametrend for both child groups, high peak of diarrhoeal cases was observed in June and

July. In year 2004 it was recorded slight number of diarrhoeal cases in Decemberfor the

age group 0-3 years old. It was observed a similar increasing of diarrhoeal cases from May

to November. In year 2005 the sametrend recorded.



4.14.4 Mother and father education and diarrhoea

There is a strong relationship between a child's age and his or her probability of having

diarrhoea. Much of this is due to changes in feeding and mobility (Sastry and Burgard,

2005).

One ofthe studies provided evidence that the most important role of maternal education in

improving child health is to provide women with the ability to acquire, understand, and act

on information about howto raise healthy children (LeVineet al., 1994).

It is clear that intestinal parasites present in Gaza Strip, the studies carried out there

normally have used questionnaireto collect data. The results of such studies have indicated

the correlation of diarrhoea as one of the symptoms reported from child and/ or family

mother during interview. In a study carried out in Gaza strip, by using the questionnaire,it

was found that children belonging to mothers in the age groups 15-25 years and >35 years

old were found infected with intestinal parasites and diarrhea and had similar prevalence’s

(37.3 & 37.1%). Mother education had a positive effect for the decreasing of parasitosis

amongchildren (Kanoa and Al-Hindi, 2009).



 

CHAPTER FIVE

INTESTINAL PARASITES AMONG CHILDREN ATTENDING AI-NASSER

PAEDIATRIC HOSPITAL, GAZA (2002-2003)

 

5.1 Introduction

Intestinal parasitic infection in the Gaza strip is a continuous problem, probably due to

factors related to health conditions like poor sanitation, overcrowding, bad hygienic habits,

environmental contamination (Smith, 1993) and poor health education (Shubair et al..

2000). Statistics show that the prevalence ofintestinal parasites in the Gaza strip ranges

from 24 up to 53%. The most commonintestinal parasites of Palestinian school children

were A. lumbricoides, Entamoeba spp., G. lamblia, E. vermicularis and S. stercoralis. Most

of the previous studies indicated that G. lamblia prevalence among school children in the

Gaza Strip ranges from 30 to 60% as reported by many authors (Abed, 1979, Al-Wahaidi,

1997, Yassin et al., 1999, Shubairet al., 2000, Al-Hindi, 2002). For pre-school children the

prevalence was found to be 16.6% (Al-Hindi and El-Kichaoi, 2008). In a case study using a

questionnaire (Abu Mourad, 2004) reported a prevalence of 29.8% for intestinal parasites

when 485 women were interviewed in Al-Nuseirat refugee camp in the Gaza Strip. The

diagnosis of E. histolytica/disparis carried out by wet mountas a routine test. Staining,

antigen detection and polymerase chain reaction (PCR)are not used in hospitals and private

laboratories in Gaza. An up-to-date study using the molecular technique indicated the

presence of two species of Entamoeba, E. histolytica with a prevalence of 69.6% and E.

dispar with a prevalence of 22.8% among children in Gaza (Al-Hindi et al., 2005). During

recent decades most of the researchers monitored the presence ofintestinal parasites among

school children, pre-school children and the community of the Gaza strip as indicated
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above. This is the first study to be carried out in a hospital in which the importance of

diagnosis as well as prevention of nosocomial infections is involved. Those children were

sick complained from the following symptoms, diarrhoea, colic, bloody stool and mucus.

5.2 Materials and Methods

5.2.1 Sample selection

A total of 522 children attending Al-Nasser paediatrics hospital were investigated in a

cross-sectional study.

5.2.2 Description of study area

AL-Nasserhospital of Paediatrics, located in Gaza city and with a total area of 4 donums

(4.000 m2), serves children from all regions of Gaza Strip. This hospital was established in

1962 in the era of the Egyptian president Jamal Abdel Naser, originally as a hospital for

infectious diseases, and changingto a paediatrics hospital in 1973. Al-Nasser hospital has 4

divisions in addition to a blood diseases department (Leukemia, Haemophilia, and

Thalassemia), intensive care unit, and premature children department who born less than

nine months, reception, pharmacy, medical laboratory and X-ray department. Thetotal

numberof inpatient beds is 151, with 33 beds for day care (reception and emergency) and

outpatients. The reception departmentreceives 3,500-4,000 patients monthly.

The general department receives 950-1,000 patients monthly. Normally, the inpatients stay

for an average of 3 days before discharge (Archive, 2002).

5.2.3 Data collection

The study wascarried out during the period May 2002 to May 2003, where data collection

included two methods, Medical laboratory results for the examination of stool specimens

and the questionnaire (Appendix 5.1).
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5.2.4. Ethical considerations

All children investigated were accompanied by their parents and written; informed consent

was obtained by each sponsorafter verbal explanation about the purpose of the study. In

addition, approval for the study was obtained from the director of the hospital.

5.2.5 Parasitological methods

See Chapter3.

5.2.6 Quality assurance

The first examination of stool specimens in was performed in the laboratory of the

paediatric hospital and confirmed in Islamic University of Gaza Laboratory by the

researcher.

5.2.7 Statistical analysis of data

Data were processed by using SPSS (1999) frequency tables, cross-tabulation, t-test and

bivariate test (SPSS 1999).

5.2.8 Questionnaire (Data collection)

All children were interviewed, and information was arranged in sheets. The questionnaire

included name, age, sex, residence, location, date of birth, type of sewage system (opened

and closed), occupation of father and mother, and symptoms elated to amoebiasis

(Appendix 5.1).
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5.3 Results

The overall prevalence of (33.7%) of intestinal parasites among children attending Al-

Nasser Paediatrics Hospital, which represents 176 individuals who, were infected with one

or more intestinal parasites. The faecal examination revealed six protozoa and helminths

parasites with the following prevalence: E. histolytica 138 (26.4%), G. lamblia 26 (5.0%),

A. lumbricoides 19 (3.6%), E.vermicularis 3 (0.6%), and the other two H. nana and S.

Stercoralis 1 (0.2%). Whereas, questionnaire has showed a different prevalence as

followed: E. histolytica 6 (12.8%), G.lamblia 24 (4.6%), A. lumbricoides 11 (2.1%), E.

vermicularis 17 (3.3%), Taenia sp. | (0.2%), and no H. nana ova or S. stercoralis larvae

were detected.

Table (5.1) shows the prevalence of different types of parasites according to the stool

medical laboratory analysis and data obtained from the questionnaire.

Table 5. 1 Diagnosis of intestinal parasites by both medical laboratory analysis and

questionnaire (2002-2003)

 

 

 

 

 

 

 

 

 

 

The detected parasites as The parasites as reported

Typeofparasite a by medical using a questionnaire

aboratory analysis

No. “% No. “%

E. histolytica/dispar 138 26.4* 67 12.8

G. lamblia 26 5.0 24 4.6

A. lumbricoides 19 3.6 11 Zul

E. vermicularis 3 0.6 17 3.3

Taenia sp. - - l 0.2

H. nana I 0.2 - -

S. stercoralis I 0.2 - -

Not-infected 334 64.0 402 77.0

Total 522 100.0 522 100.0
 

*(y7=0.94; p<0.001); P<0.05 =is significant



 

Table 5. 2 Prevalence of amoebiasis in out-patients and in-patients
 

 

 

 
 

Out-patient In-patient
No. % No. %

Infected 47 (25.1) 91 (27.2)

Not-infected 140 (74.9) 224 (72.8)

187 315

(x7=4.246, p>0.05).

  

Also table (5.3) shows no significance in the distribution of amoebiasis according to the

season of sample collection (P>0.05%), but summer showed a higher prevalence (32.4%),

while both winter and spring showedsimilar prevalence.

Table 5. 3 Distribution of amoebiasis according to the season of specimen'scollection:
 

Theseason of sample collection

 

 

 

 

Total

Summer Autumn Winter Spring
(21/6 to 20/9) (21/9 to20/12) (21/12 to (21/3 to 20/6)

NO. % 20/3) NO. %

NO. % NO. %

Infected 47 (32.4) 30 (21.9) 26 (25.2) 35 (25.5) 138
(26.4)

Notinfected 98 (67.6) 107. (78.1) 77 (74.8) 102 (74.5) 384
(73.6)

Total 145 137 103 137 222     
 

(77=4.246, p>0.05). Difference betweenthe prevalence among seasons.
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Table 5. 4 Distribution of infected children with intestinal parasites according to

month (2002-2003)
 

 

 

 

 

 

 

 

 

 

 

 

 

Month No.of children No. of children %

examined infected infected

January 37 15 40.5

February 22 12 54.5

March 27 12 44.4

April 45 10 22.2

May 48 17 35.4

June 50 20 40

July 39 13 33.3

August 37 14 37.8

September 69 28 40.6

October 39 10 25.6

November 65 19 29.2

December 44 6 13.6   
 

As shown in table 5.4 Feb. has the highest prevalence with intestinal parasites 54.5%

followed by March. 44.4%. By Macro-observation; mucous appeared in the stool specimen

wascorrelated significantly with amoebiasis (71.0%) (P=0.001). (Table 5.5)

Table 5. 5 Mucousin the stool specimenin relation to infection with amoebae
 

Mucousin the stool specimen (as seen by

 

 

 

 

the observer) Total

Yes No
No. % No. %

Infected 98 (71.0) 40 (29.0) 138
100.0%

Not infected 137 (35.7) 247 (64.3) 384
100.0%

Total 235 287 322   
 

(y°=51.215, p=0.001). This test the difference for the presence of mucous between the

infected and not-infected individuals.
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Table 5. 6 Blood observed in stool specimen in relation to infection with amoebae
 

 

 

 

 

Blood observed in stool specimen
(as seen by the observer) Total

Yes No
No. % No. %

Infected 28 (20.3) 110 (79.7) 138
100.0

Not infected 8 (2.1) 376 (97.9) 384
100.0

Total 36 486 522    
(y°=52.248, p=0.001). This test the difference for the presence of blood between the

infected and non-infected individuals.

Distribution of amoebiasis according to the location of residency indicates a higher

prevalence in Beit Hanon (P=0.023) as the following: where Beit-lahia represents the

lowestlocalities of infected children (20.8%) table 5.7.

Table 5. 7 Distribution of amoebiasis according to the location of residency

 

 

 

 

 

Thelocation of residency
Total

Gaza Gabalia Beit-Lahia Beit- Al-Nussirat

No. % Hanon

No. % No. % No. % No. %

Infected 89 28 5 8 6 138
(25.1) (27.2) (20.8) (44.4) (28.6)

Not-Infected 266 75 19 10 15 384

(74.9) (72.8) (79.2) (55.6) (71.4)

Total 355 103 24 18 21 522       
(7°=14, 661, p=0.023) Chi-square test examines the difference between location of

residency amongthe infected and not-infected individuals.

Fig. (5.1) reveals the distribution of amoebiasis according to the type of residencyof the

child, where the village represents (36%), followed by the refugee camp (30.4) and the city

(23.4%). Statistically significant (77=4,109, p>0.05).

146



Figure 5. 1 Distribution of amoebiasis according to the type of residency of the child
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Table 5. 8 Distribution of intestinal parasitic infection according to the age groups

 

 

 

 

 

 

 

 

 

 

(Months & Years)

Wet mount examination

Age groups Infected Notinfected
No % No. %

1-4 months (n=72) 18 (25.0) 54 (75.0)

5-8 months (n=74) 15 (20.3) 59 (79.7)

9-11 months (n=56) 15 (26.8) Al (73.2)

Sub-total 48 (23.8) 154 (76.2)

1-4 years (n=224) 87 (38.8) 137 (61.2)

5-8 years (n=64) 25 (39.1) 39 (60.9)

9-12years (n=32) 16 (50.0) 16 (50.0)

Total 176 346  
 

* P= 0.05 (is significant relationship and examine the difference level between the

infected and not-infected with relation to age.

Table 5. 9 Distribution of amoebiasis infection according to the age groups (Months &

Years)
 

 

 

 

 

 

 

 

 

 

Wet mount examination

Age groups Infected Not infected

No % No. %

1-4 months (n=72) 17 (23.6) 55 (76.4)

5-8 months (n=74) 13 (17.6) 61 (82.4)

9-11 months (n=56) 12 (21.4) 44 (78.6)

Sub-total 42 160

1-4 years (n=224) 66 (29.5) 158 (70.5)

5-8 years (n=64) 17 (26.6) 47 (73.4)

9-12years (n=32) 13 (40.6) 19 (59.4)

Total 138 384  
 

* P= 0.05 (is significant relationship and examinethe difference level between the infected

and not-infected with relation to age.

A significantly higher prevalence ofparasitic infection was observed amonggirls (38.8%)

as comparedto (30.8%) in boys (P=0.04). (Table 5.10)

148



Table 5. 10 Distribution of intestinal parasitic infection according to the sex

 

 

 

 

 

Wet mountexamination

Sex Total

Infected Not infected

No. % No %

Boys 103 (30.8) 231 (69.2) 334

100.0

Girls 73 (38.8) 115 (16.2) 188

100.0

Total 176 (33.7) 346 (66.3) 522

100.0   
 

* P = 0.04(is significant relationship and examine the difference betweenthe infected and

not-infected with relation to sex.

5.3.1 Polyparasitism or on combinations of symptoms

The double infection of different types of intestinal parasites presented in table 5.11

Table 5. 11 Polyparasitism of protozoa and nematodes

 

 

 

 

 

Double infection Number %

E. histolytica/dispar+ A. lumbriocides 4 0.76

E. histolytica/dispar +G.lamblia 5 0.95

A. lumbricoides + G. lamblia l 0.19   
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5.3.1 Questionnaireresults

Table 5. 12 The sex of child

 

 

 

 

 

 

 

 

 

 

 

  
 

 

 

The Sex of Child No. %

Male 334 64.0

Female 188 36.0

Total 522 100.0

Table 5. 13 The ageof the children by month and year

Age groups Frequency

1-4 months 72

5-8 months 74

9-11 months 56

Sub-total 202

1-4 years 224

5-8 years 64

9-12years Be

Total §22

Table 5. 14 Theresidency ofthe child is

The Residency of Child No. %

City 316 60.5
Camp 181 34.7
Village 25 48

Total 522 100.0  
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Table 5. 15 The type of patient
 

 

 

 

  

 

 

 

  
 

 

  

The Typeof Patient No. “%

Outpatient 187 35.8
In patient 335 64.2

Total S22 100.0

Table 5. 16 Occupation of father

Occupation of Father No. %

Employee | 14 27.9
Farmer | 67 1.3
Labourer | 295 56.5
Un-employed | 74 14.1
Total | 522 100.0

Table 5. 17 Occupation of motheris

Occupation of Mother No. %

Employee 20 5.6
Labourer 4 0.7
Housewife 489 93.7
Total 522 100.0

Table 5. 18 The type of patientis

The Type of Patient | No. %

Outpatient 187 35.8
In patient 335 64.2

Total 522 100.0
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Table 5. 19 Occupation of father
 

  

 

 

 

  
 

 

 

 

Occupation of Father No. %

Employee | 14 27.9
Farmer | 67 1.3
Labourer | 295 56.5
Un-employer | 74 14.1
Total 522 100.0

Table 5. 20 Occupation of motheris

Occupation of Mother No. %

Employee 29 5.6
Labourer 4 0.7
Housewife 489 93.7
Total 522 100.0

Table 5. 21 The season of specimen's collection

The Season of Samples Collection | No. %

|
Summer(21/6 to 20/9) | 145 27.8
Autumn(21/9 to 20/12) | 137 20.2

Winter (21/12 to 20/3) | 103 19.7

Spring (21/3 to 20/6) | 137 26.3

Total | 522 100.0

|
 



Table 5. 22 The symptomsreported by the patients attending Al-Nasser Hospital by

the interview

 

 

 

 

 

 

 

 

 

 

The study sample %

n=(522)

Frequency

Infected with intestinal parasites 119 22.8
403 77.2

Any Symptoms 345 66.1
177 33.9

Wormsexpelling 40 Tat
482 O22

Constipation 116 22.2
406 77.8

Itching 44 8.4
478 91.6

Colic 292 55.9
230 44]

Loss appetite 253 48.5

269 51.5

Diarrhoea 369 70.7

153 29.3

Bloody stool 7 14.8

445 85.2  
 

Table 5. 23 Treatment and sewage system as reported by the patients attending Al-

Nasser Hospital by the interview

 

 

 

 

The study sample %
n=(522)

Frequency

Had anytreatmentafter the infection

Yes 106 203

No 14 2:7

Not infected 402 77.0

Type of sewage system

Closed sewers 426 81.6

Opened sewers 96 18.4

Prevalence of garbage around home

Yes 135 259

No 387 74.1  
 



5.4 Discussion

5.4.1 General discussion

Children and adults are still suffering from the consequences of intestinal parasites. The

previous studies indicated and confirmed the continuity of the problem as oneofthe health

problems in Gaza. Since the previous studies some authors used only a questionnaire for

the determination of the prevalence ofintestinal parasites such as Abu-Murad (2004); while

the others used the lab diagnosis of specimens (Yassin et al., 1999, Al-Agha and

Teodorescu, 2000, Shubairet al., 2000, Safi et al., 2000, AL-Zain and Al-Hindi, 2005).

The present study found that 33.7% of the children attending Al-Nasser Paediatrics

Hospital in Gaza city were suffering from infection with various types of intestinal

parasites. In the same time they were in-patients and out-patients complaining from

different symptomslike, blood, mucus and diarrhoealstool.

The types ofintestinal parasites diagnosed were similar to those reported by many authors

in the same area with slight differences in the prevalence. The high prevalence observedin

the present study (33.7%) among children mayreflect the difficult health situation of those

children and exposed to high risk for the transmission of infection, which may explain the

high prevalence ofintestinal parasites recorded, poor public health teaching, poor food

hygiene, consumption of raw vegetables without washing and abundanceofflies in the

environment especially in summerseason.Or, different studies used different methods, and

were donein different years at different places.

5.4.2 Entamoeba histolytica/dispar infection

In the present study, E. histolytica/dispar showed the highest prevalence (26.4%) (Table

5.1) to be the most commonparasite as described by Sharif (2002) (54.08%), followed by

G.lamblia (5.0%), this prevalence was different with both (Yassin et al., 1999) and

(Shubairet al., 2000) where they reported (62.2%)of gairdial infection. Just one case of S.
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stercoralis (0.2%) was detected during this study; this may be explained by the nature of

the children’s locations that may lack of sandy yards around their homes and absence of

farms.It also may be explained by the method of diagnosis.

Amoebiasis tends to be high in children wholive in the village (36%) and decrease in both

the camp andthe city respectively (30.4% and 23.4%). This may appear to be in agreement

with findings regarding the urbanization and the ecological factors for each area, but it

seems to be that most children attending the hospital were resident in Gaza city. The

identification of some species of protozoa is not clear-cut. For instance, E£. histolytica

Schaudinn 1903 and E£. dispar Brumpt 1925 are morphologically so similar that they can’t

be differentiated by microscopy.If ingested red blood cells are found in amoebae, these can

be identified as E. histolytica and not E. dispar. In the present study (Chapter-6-) staining

of Entamoeba was carried out using iron haematoxylin to confirm the species. Using

polymerase chain reaction (PCR) it was possible to differentiate between E. histolytica and

E. dispar in Gazan community (Al-Hindiet al., 2005).

The present study has shownpersistent and significant association between amoebiasis and

the occurrence of both blood and mucous in the stool specimens (p=0.001), that can be

explained by the invasion of trophozoites into the intestinal mucosa, causing haemorrhage.

The contamination of water and its closeness to sewage and the possible cross

contamination between drinking water and sewage could be a risk factor for contamination

by E.histolytica in the studied community.

5.4.3 Intestinal parasites and sex

Thepresent study showedhigherrates of infection among girls (38.8%) from | month to 12

year old than in boys (30.8%) with significant difference (P=0.04). This was an unexpected

finding and canbe explained bythe fact that the total numberofgirls was higher (334) than
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the total numberof boys (188). Perhaps the marked difference between girls and boys may

suggest dissimilar exposure to sources of infection in the community.

5.4.4 Intestinal parasites and age

Higher prevalence of intestinal parasites occurred in the older age groups; 9-12 years

(50.5%), 5-8 years (39.1%) and 1-4 years (38.8%) and decreased in the younger groups; 9-

11 months (26.8%), 1-4 months (25.0%) and 5-8 months (20.3%). It was reported that

infection with G.lamblia is more commonin the youngest children group (6-7 years) than

the older ones (Yassin et al., 1999). My opinion that the older age groups are susceptible to

Giardia and Entamoeba due to mobility outdoors. This may vary with our findings

regarding age. Mostof the children infected with these parasites came from families of big

size and low income,living in crowded area. In addition, younger and older children in

Palestinian society are frequently in contact with soil areas through their outdoor playing

activities. In a study along the Thai-Myanmarborder, the older age group had lowerrisk

of infection with 4. lumbricoides and G. lamblia infections. This might be explained by a

raised level of immunestatus (Rukmaneeet al., 2008).

5.4.5 Seasonal variation

The results of the present study indicating the highest prevalence ofintestinal parasites in

February (54.4%) maybeattributed to the fact that this is a cold month and the permanent

presence of people inside homes mayfacilitate the transmission and infection or may be

attributed to community outbreak since this study was conducted with hospitalized

children. In addition, in this period of the season most vegetables like spinach and

cauliflowerare preferred amongst the people. Also, a high prevalence was recorded in the

summer months compared with other months. There may be other factors contributing to

these results, which need more investigation. On the other hand, this was contradicted by

the results of a community-based survey in which the prevalence reached a maximuminthe
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summer season (Abu Mourad, 2004). Also, Ali-Shtayeh (1989) reported in a study in

Nablus (Palestine) that the peak incidence of intestinal parasites occurred during summer

and early autumn. The highest prevalence shownfor E£. histolytica/dispar may be due to the

slight improvement ofsanitation and contamination. Some authors reported similar results

(Ali-Shtayeh et al., 1989, Yassin et al., 1999, Shubair et al., 2000, Al-Hindi, 2002) as

follows: 23, 36.4, 18.0 and 13.3%, respectively. Further this diagnosis was supported by

molecular study using PCRfor the confirmation of Entamoeba spp., where (Al-Hindi etal.,

2005) reported the presence ofthe E. histolytica and E. dispar among children in Gaza.

This may be explained by the contamination of drinking and swimming water and un-safe

use of vegetables without washing before eating.

5.4.6 Amoebiasis andstool characters

A significantly higher prevalence of amoebiasis was observed when blood observed in

stool specimens by macro-observation (20.3%) (p=0.001), as shown bytable 5.6. There

was association between the presence of mucus and the infection by amoebiasis, where

(71%) of infected children showed mucusin their stool, and (20%) of them showedblood.

These two abnormalfeatures are indicators to the infection by E. histolytica.

For the high prevalence observed in the village it could be attributed that the villages are

poor with the infrastructure, water network, sewage system and the internal sandystreets,

which facilitate the prevalence of parasites such as amoebae.

A. lumbricoides was found to be the commonest helminth infection (3.6%) and Entamoeba

spp. was the commonest protozoal infection (26.4%) during this study. This may be due to

the presence of the source of infection among the children, where intestinal parasites were

reported by manystudies in the local community.

Occupation of both father and mother showed no specific trend that relates prevalence of

intestinal parasites with occupation (P>0.05). The socioeconomic factors and occupation of

157



the family sponsor can’t be excluded in the prevalence ofintestinal parasites. Other studies

from Turkey found no relation was identified between the presence of intestinal parasites

and gender, maternal and, paternal occupation, housing conditions (Culha and Ozer, 2008).

In the present study the use of medical laboratory analysis in the diagnosis of stool

specimens revealed more accurate results than the questionnaire (appendix 5.1). Perhaps

the potential value of questionnaires relates more to the provision of additional information

pertaining to symptomsdetected.

Also, the use of a single stool specimen per patient is likely to be an important limiting

factor in the present study. Resources available for this work did not permit the collection

and examination of multiple stools from each child. It has been recommended that up to

three separate, sequentially collected stool samples should be examined in the laboratory to

accurately diagnose enteric parasitic infection (Melvin and Brooker, 1982). Concentration

techniques such as the formal-ether method arealso likely to be more sensitive than thin

faecal smears. Several other studies have also reported that multiple samples are required to

achieve adequate sensitivity of recovery of parasites (Andrews, 1934, Alicna and Fadell,

1959) . On the North America continent; it is generally considered, that identification of

intestinal protozoa by means of permanent stained preparations is mandatory (Proctor,

1991). It was stated that laboratories that do not stain were considered to be providing poor

or inadequate diagnostic services (Garcia and Voge, 1980, Ash and Orihel, 1987).
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CHAPTERSIX

AMOEBIASIS AND GIARDIASIS AMONG INDIVIDUALS

ATTENDING AL-NUSSIRAT CLINIC, GAZA STRIP, YEAR 2003

 

6.1 Introduction

This study focuses on, overcrowded like Al-Nussirat, refugee’s camp clinic. Where these

clinics are operated by the United Nations for Relief and Works Agency (UNRWA). The

residents of these refugee camps cometo these clinics seeking for free treatment due to

their inability to access private or governmentalclinics. In Gaza most cases of Entamoeba

are referred to hospitals, clinics and private laboratories, and treated by physicians through

prescriptions of Metronidazole (Falgy!) without confirmation of the species of Entamoeba.

G. lamblia is the most commonprotozoal parasite of the humanintestine worldwide with

prevalence between 2-5% in developed countries and 20-30% in the developing countries

(Farthing, 1994). E. histolytica, may cause serious disease in human (Clark and Diamond,

1991, Fotedaret al., 2007). Although 90% of E. histolytica infections are in fact E. dispar.

Misdiagnosis and delayed treatment are commonamongthe estimated 50 million patients

who suffer from invasive amoebiasis each year and 400,000 to 100,000 E. histolytica

induced death occur each year (Jelinek et al., 1996, WHO, 1997, Petri et al., 2000).

The World Health Organization has recommendedthat E. histolytica should be specifically

identified and if present, treated, if only E. dispar is identified, treatment is unnecessary

(WHO/PAHO/UNESCO,1997). But in the communities where the resources are limited in

most circumstances and un-available this may not be applied as in Gaza. Traditionally, the

diagnosis of E. histolytica relies upon microscopic examination of fresh or fixed stool

specimens. Microscopyhasseverallimitations (Krogstad et al., 1978, Gonzalez-Ruiz etal.,
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1994) and a most important one is the inability to distinguish E. histolytica from E. dispar

on morphological grounds (Diamond and Clark, 1993).

6.2 Objectives

1. To detect E.histolytica/dispar and G. lamblia, among patients attending Al-

Nuseirate Refugee CampClinic in year 2003.

2. To determine the prevalence of E. histolytica/dispar and G. lamblia among those

patients.

3. To look for any association between E. histolytica/dispar and G. lamblia infections and

diarrhoea and someotherclinical symptoms.

6.3 Materials and Methods

6.3.1 Source of specimens

This study was carried out in Gaza strip, where 296 stool specimens were collected from

children and adults with age ranges from (2 to 75) years old, who were attending Al-

Nussirat clinic, and who were complaining from clinical symptoms, like diarrhoea, colic,

constipation, and bloodystool.

Individuals were selected between 8 a.m and 12:30 p.m for three days per week for 13

weeks. The patients entered the clinic they were informed them orally about the objectives

of the study and ask them to bring a stool specimenafter seeing the physician.

Each stool specimen was separated into two portions; one aliquot was preserved with

sodium acetate acetic acid formalin (SAF) for staining purposes. All stool specimens found

to be positive for amoebae or Giardia by direct smear microscopy (Saline and Lugoe’s

iodine), were stained by iron haematoxylin. All stool specimens were examined

macroscopically for the presence of blood, mucusand for consistency.
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Those specimens containing detectable blood and mucous were examined within 20-30

minutes of being passed at room temperature (20-25C°) to maintain the motility of

trophozoites. All stool specimens were kept at room temperature

6.3.2 Parasitological methods

See Chapter3.

6.3.3 Staining by iron haematoxylin

Thestaining by iron haematoxylin (Appendix 6.1) was carried out according to the staining

protocol of WHO (1994) to identify and confirm the trophozoites of E. histolytica.

6.3.4 Ethical considerations

Permission was obtained from the director of the Health Department in the UNRWA,

(Appendix 6.2) from the director of the Al-Nuseirate laboratory to facilitate the collection

of stool samples from patients attending the clinic. All patients were informed verbally

about the purpose of the study

6.3.5 Statistical analysis

The collected data were analyzed by using SPSS(Statistical Package for Social Studies

version 12). Analysis of variables, frequency tables, cross tabulation, T-test and graphs

were carried out. Excel programme wasusedfor the graphics.
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Figure 6. 1 The diagnosedintestinal parasites amongthe patients of Al-Nussirat
refugee campclinic

(Photo by Adnan AI-Hindi, 2004)

H. nana egg (X40)

     G. lamblia trophozoite stained with |
iodine (X40)

A. lumbricoides egg (X40)

 

 

l6um

E. histoltyica/dispar trophozoite stained

|

F.histolytica trophozoite stained with iron
with iron heamtoxylin without rbcs (X40) heamtoxylin with rbsc (X40)    
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6.4 Results

The present study included 296 patients attending AL-Nussirat refugee campclinic in Gaza

Strip. Their ages ranged from 2 to 70 years old, distributed as 152 (51.4%) males and 144

(48.6%) females. The overall prevalence of intestinal parasites was found to be 59/296

(19.9%) during stool examination of the patients. The demographic characters of the study

patients are representedin table 6.1.

Table 6. 1 Sociodemographic charactersof the patients attending AL-Nussirat

Refugee CampClinic (n =296)
 

 

 

 

 

 

Number %

| Age by years

<5 50 16.9

| 6-12 102 34.5

13-19 48 162

| 20-26 22 7.4

| 27-33 15 5.1

>34 59 19.9

| Sex

Males [52 51.4

| Females 144 48.6

_ Residence

| Refugee camp 231 78.0

Village 65 22.0

Occupation

| Emplyoed 69 23.3
Laborer 105 35.5

Unemployed 122 41.2    
 



Table 6. 2 Environmental health characters of the patients attending AL-Nussirat

Refugee CampClinic (n =296)
 

 

 

   

Number %

Type of sewer system

Closed sewers 252 85.1

| Open sewers 44 14.9

Prevalence of garbage around house

Yes 34 11.5

No 262 88.5  
 

Table 6.3 showsthat 97.6% of the patients were found to be symptomatic, and the most

commonclinical symptom wasthatof colic 276 (93.2%), followed by diarrhoea 155

(52.4%).
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Table 6. 3 The clinical symptomsas reported by each individualor his/her sponsor(n

 

 

   
 

 

 

  
 

=296)

Symptoms Number %

| With symptoms 289 97.6

Without symptoms 7 2.4

| With worm expelled 75 25.3

| Without worm expelled 221 74.7

| With constipation 86 29.1

| Withoutconstipation 210 70.9

With itching 72 24.3

Without itching 224 (EN

With colic 276 93.2

Without colic 20 6.8

With diarrhoea at the day of admission 155 52.4

| Without diarrhoea at the day of admission 141 47.6

| Bloody stool with mucous 43 14.5

Without bloody stool and mucous 253 85.5    
 

It was observed that most stools collected could be classified as soft (64.9%).

Table 6. 4 Consistency of the stool samples as seen by naked eye or microscopy

 

 

 

 

   
 

   

(n =296)

Consistency of stool Number %

Formed 3 1.0

Soft 192 64.9

Loose 28 25

Watery 16 5.4

| Mucoid 35 11.8

Mucoid+bloody 17 Sal

Watery+mucoid 5 1.7

| Total 296 100.0   
 

From table 6.5 it can be seenthat the vast majority of infections were with gut protozoa.
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Table 6. 5 The detected typesof intestinal parasites using wet mount by saline and

iodine (n =296)
 

 

 

Type of parasite Infected Number % infected

Entamoebahistolytica/dispar 35 11.8

Giardia lamblia 18 6.1

| Trichomonas hominis 3 1.0

| Ascaris lumbricoides Z 0.7

| Hyemnolepis nana I 0.3

    
 

Numbersofinfections with E. histolytica among males and females were equal, while G.

lamblia wasslightly higher in females. (Table 6.6)

Table 6. 6 The result of Entamoebahistolytica/dispar and Giardia lamblia in relation to

sex of the patients (n =296)
 

 

 

 

   
 

Entamoeba

histolytica/dispar Giardia lamblia

Males Females Males Females

(n=152) (n=144) (n=152) (n=144)

No. (%) No. (%) No. (%) No. (%)

Infected
18 (11.8) 17 (11.8) 9 (5.9) 9 (6.3)

Not infected

134 (88.2) 127 (88.2) 143 (94.1) 135 (93.8)

Total (x7= 0.000 df= 1, P >0.05) (x°=0.014 df=1 ,P>0.05)   
 

Thehighest prevalenceof E. histolytica was found in <S years old (20.0%). For G. lamblia,

It was found that that 14/18 G./amblia infections were found in the 6-12 age group but the

numberofparasitic infection of G. lamblia was low. Table6.7.
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Table 6. 7 Distribution of Entamoeba histolytica/dispar by age (n =296)
 

 

 

  
 

 

 

  
 

Age E._histolytica/dispar

Infected Not-infected

No. % No. %

<> 50) 10 (20.0) 40 (80.0)

|ees ake 10 (9.8) 92(90.2)

et) old 6 (12.5) 42 (87.5)

| eeold 2 (9.1) 20 (90.9)

eS)ee 1 (6.7) 14 (93.3)

ate old 6 (10.2) 53 (89.8)

(y7= 4.321 df =5, P > 0.05)  
 

Note: Theageis ranging from 2 years old to 70 years old.

It was found that 34 (21.9%)of infected patients with E. histolytica/dispar with trophozoites

had diarrhoea, while 78.1% of patients had diarrhoea on day of admission but had no

detectable infection with E. histolytica/dispar. Also 13 (30.2%) of infected patients showed

bloody stool with a highly significant difference (p=0.001) table 6.8.
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Table 6. 8 Distribution of Entamoeba histolytica/dispar and Giardia lamblia with the

reported symptoms (n =296)
 

 

 

 

 

Symptom E. histolytia/dispar G. lamblia
Infected Uninfected Infected Uninfected
No. % No. % No. % No. %

With symptoms(n=289) 35 (12.1) (87.9) 254 18 (6.2) 271 (93.8)

Without symptoms (n=7) 0 (100.0) 7 0 7 (100.0)

(x°= 0.961, P=0.410) (y°= 0.464, P=0.642)

Had diarrhoea onthe dayof

admission (n=155) 34 (21.9) 121 (78.1) 11 (7.1) 144 (92.9)

Had no diarrhoea on the day of | (0.7) 140 (98.1) 7 (5.0) 134 (95.0)

admission (n=141)  
 

(7°=31.907 , P=0.001)* (7°=0.032 , P=0.525)

 

 

 

  
 

 

  
     
 

Had bloody stool (n=43) 13 (30.2) 30 (69.8) 0 43 (100.0)

Had no bloodystool (n=253) 22 (8.7) 231 (91.3) 18 (7.1) 235 (92.9)

((7=16.351, P=0.001)* ((°=3.257 , P=0.054)*

Had wormedexpelled (n=75) 8 (10.7) 67 (89.3) 8 (10.7) 67 (89.3)

Had no wormed 27 (12.2) 194 (87.8) 10 (4.5) 211 (95.5)

expelled(n=221)

(y7=0.129 , P=0.450) (7°=3.698 , P=0.005)

Had constipation (n=86) 5 (5.8) 81 (94.2) 4 (4.7) 82 (95.3)

Had noconstipation (n=210) 30 (14.3) 180 (85.7) 14 (6.7) 196

(93.3)

(77=4.200 , P=0.027)* (7°=0.434 , P=0.359)

Had a colic (n=276) 35 (12.7) 241 (87.3) 16 (5.8) 260

Had no colic (n=20) 0 20 (100.0) 2 (10.0) (94.2)

18 (90.0)

(x7=2.876 , P=0.07) (x°=0.577 , P=0.348)  
 

*P< 0.05 is significant
P> 0.05 not significant
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The results indicated that the patients who reside in houses with open sewers had a higher

rate of infection with G.lamblia 9 (20.5%) compared to those who reside with closed

sewers 9 (3.6%) p=0.001).

For E.histolytica the same prevalence was observed among patients with open and closed

sewers. Also prevalence of G. /amblia was associated significantly with the prevalence of

garbage aroundthe housetable 6.9.

Table 6. 9 Distribution of Entamoebahistolytica/dispar and Giardia lamblia in relation

to sewers and garbage prevalence (n =296)
 

E. histolytica/dispar G. lamblia
 

 

  
 

 

  
    Mu

Infected Uninfected Infected Uninfected

No. % No. % No. % No. %

Type of sewer system
- , C 999 +O 9 > 24 io C 5.

Closed sewers 30 (11.9) 222 (88.1) 9 (3.6) 43 (96.4)

Opened sewers 5 (11.4) 39 (88.6) 9 (20.5) 35 (79.5)

(y7=0.011 , P=0.577) (x°=18.695 , P=0.001)*

garbage Prevalence of

around the home
an es 5 571

Yes 7 (20.6) 27 (79.4) 7 (20.6) 27 (79.4)

ag 28 (10.7) 234 (89.3) 11 (4.2) 251 ( 95.8)

(77=2.830 , P=0.086) (7°=14.155 . P=0.002)*  
 

*P< 0.05 is significant
P> 0.05 not significant
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Table 6. 10 Distribution of Entamoebahistolytica/dispar and Giardia lamblia in
relation to occupation (n =296)
 

 

 

 

 

 

Symptom E. histolytica/dispar G. lamblia

Infected Uninfected Infected Uninfected
No. % No. % No. % No. %

x ))\ £0 /Q \ A (&Q pm 4)Th emplyoment 11 (15.9) 58 (84.1) 4 (5.8) 65 (94.2)

Labourer 10 (9.5) 95 (90.5) 7 (6.7) 98 (93.3)

Unemployed 14 (11.5) 108 (88.5) 7 (5.7) 115 (94.3) 
   (y°=1.669, P=0.434)  (x°=0.098, P=0.952)  
 

Staining of the Entamoeba-positive stool specimens confirmed the species by iron

haematoxylin where the trophozites detected (30 out 35 species) were Entamoeba

histoltyica. These trohpozoites showed thick nuclear envelope of the nucleus and engulfed

red blood cells. The other Entamoeba recorded here may be E. dispar.

Table 6. 11 Results of wet mount by saline and staining of Entamoeba
histolytica/dispar and Giardia lamblia iron haematoxylin
 

 

 

    

Symptom Wet mount Staining by iron
haematoxylin to

show R.BCsand the
nuclear envelope

Cyst Trophozoite Trophozoite

; . . 5 30 20
E. histolytica/dispar (n=35)

G. lamblia (n=18) 15 3 “  
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6.5 Discussion

The present study showed a prevalence of 19.9% ofintestinal parasites among the patients

attending Al-Nussirat refugee camp clinic. This prevalence was lower than reported by

manyauthors in Gazastrip (Yassin et al., 1999, Al-Agha and Teodorescu, 2000, Al-Hindi,

2002, Al-Hindi et al., 2005). This variation could be explained by the age group studied,

methods applied to the stool examination, season of specimen’s collection and

qualifications of the medical lab technologists. Another study by Abu-Mourad (2004)

reported a prevalence of 29.8% ofintestinal parasitic cases was from the householdsin the

same area Al-Nussirat, but this study used a different tool (questionnaire only not

microscopy).

Nimeri (1994) reported that G. lamblia was observed in 396 (36%) of the stool specimens

examined for primary school children in Jordan, this results was 6 times comparing to our

results for G. lamblia infection 6.1%. In Ghana, G. /amblia was found among infants

(3.7%) (Addy et al., 2004). Also, G. lamblia cysts were present in the faeces of 44

diarrhoeic children (9.9%) in Brazil (Pereira et al., 2007). G. lamblia and cysts of E.

histolytica/dispar weredetected in 18 (29%) and nine (14%)of the children with diarrhoeal

disease andin eight (4.2%) and thirteen (6.8%) of the aymptomatic children, respectively in

Jeddah, Saudi Arabia (Al Braiken et al., 2003). Wide variation in prevalence of parasitic

infections is to be expected according to geography, levels of transmission and other

epidemiological parameters.

6.5.1 Amoebiasis, Giardiasis and sex

In the present study the similar prevalence of E. histoltyica/dispar and G. lamblia among

the patients of Al-Nussirat clinic may be explained in that both sexes are susceptible to the

source of infection in an area that suffers from environmental contamination and poor

sanitation. In Saudi Arabia nostatistical significant difference for both E. histoltyica/dispar
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and G. lamblia and sex, where similar prevalence for E. histoltvica/dispar in both males in

females was found (Omaret al., 1995). In Iran similar prevalence also was found in both

males and females 11.5% and 10.3% (Sayyariet al., 2005).

6.5.2 Amoebiasis, Giardiasis and age

In the present study the most susceptible age group for E. histoltyica/dispar infection was

<5 years old (20.0%) while for G. lamblia infection peak with 6-12 years old. It is not

possible of Giardia infection to comment on age distribution because of the low number

(see table 6.8). In a study in Jordan G. lamblia prevalence was 78% in children, 19.3% in

adults (Shakkoury and Wandy, 2005). A prevalence of 2.2% was found for G. lamblia

among school children in Thailand (Wongjindanonet al., 2005). Males were found to be

more infected than females (41.6%) (35.6%) among children in Dohuk, northern Iraq (Al-

Saeed andIssa, 2006).

6.5.3 Amoebiasis, Giardiasis and diarrhoea

Our study results showed that 21.9% of patients with diarrhoea had amoebiasis while

78.9% of patients had diarrhoea on dayof admission but had no detectable infection with E.

histolytica Table 6.9. and 6.3% had giardiasis. These two protozoan's are endemic in Gaza

strip and havebeen since research began. Contamination of water, seepage of wastewaterto

the underground water, and contamination of vegetables with such protozoaare likely to be

important in transmission (AL-Hindi and Khalaf) Un-published work).

Also both E. histolytica and G. lamblia have been found to be associated with persistent

and acute diarrhoea ((Utzingeret al., 1999, Newmanetal., 2001). Human infections with

Giardia are characterized by a wide variation of symptoms. In many individuals the

infection will clear without any intervention in a few weeks while others remain chronically

infected where they are suffering from malabsorption, steatorrhoea and weight loss

(Danciger and Lopez, 1975, Wolf, 1990). The cause of diarrhoea among who were not
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infected with E. histoltvica may be dueto other factors like Shigella, so such cases should

be followed by the physicians. Also, 30.2% of infected patients showed bloody stool with a

highly significant difference (p=0.001) table 6.9. It was reported that parasites known to

cause diarrhoea e.g. amoebae. E. histolytica and Giardia mayalso cause infantile diarrhoea,

but these tend to be commonin children in whom they cause either dysentery or chronic

diarrhoea and malabsorption (Mahmood and Feachem, 1987). The results reported here

showed that the bloody stool was observable in the examined specimens, where E.

histolytica usually cause a symptomatic infection but in a minority of cases it causes

symptomsranging from a few loose stool to profuse bloody diarrhoea (Haqueetal., 2006).

The consistency ofthe stool will influence the forms of protozoa that may be present: liquid

or very soft, trophozoites; soft-formed, cysts and/or trophozoites; formed, cysts (Garcia and

Voge, 1980).

6.5.4 Amoebiasis, Giardiasis and sewer type

The type of sewers wasassociated with the gairdial infection (20.5%) for people living in

houses with open sewers, where this facilitates the infection especially for children who

play outdoors. Open channels located in the middle of narrow streets between houses.

6.5.5 Amoebiasis, Giardiasis and multiple infection

In the present study few number of cases showed polyparasitism either protozoa with

protozoa, protozoa with nematode or protozoa with cestoda. According to Ouattara et al.,

(2010) the multiple infection was noticed among school children in Cote d’Ivoire where

(68.2%) had multiple infection. Polyparasitism with intestinal parasites and schistosomiasis

is now globally recognized as norm for many residents of parasite endemic regions and

particularly amongchildren of school age (Ashford et al., 1993, Chungeet al., 1995, Keiser

et al., 2002, Tchuente et al., 2003).



6.5.6 Amoebiasis, Giardiasis and diagnosis

Due to the limited resources in the area the diagnosis of intestinal parasites is carried out

using wet mount preparations using saline and iodine in both governmental, UNRWA and

private labs in Gaza Strip. The use of staining, antigen and DNA-technologyis time and

budget consuming, but it is tried though research. This will allow the physicians to

prescribe medications for intestinal protozoa like Entamoeba without direct diagnosis.

Here, the confirmation of E. histolytica trophozoites was done using staining by iron

haematoxylin stools samples shownto be positive by microscopy.

In the present study during the diagnosis the confirmation of the stained E. histoltyica

trophozoites was madeaccording to the presence of rbcs and the thick nuclear envelope for

each one (see plate 6.1.). In E. dispar, it is would not be observed and the nuclear envelope

is much thinner.

In Gazastrip, in both hospital and private laboratories, a single thin faecal smearin saline

is generally the only diagnostic methodused for the detection and confirmationofintestinal

parasites from one fresh stool specimen. Clearly, E. histolytica, an important parasite in

Gaza, will not be differentiated from E.dispar with this approach, unlessliving trophozoites

containing red bloodcells happento be detected. Mostresearchin the field of parasitology

carried out in Gaza strip in recent years has been reviewed by the authorandit is clear that

most reviewed articles used the same conventional methods in the diagnosis of intestinal

parasites; wet formal-ether sedimentation techniques,staining, and some advanced methods

like antigen detection and DNA (Yassinet al., 1999, Al-Hindi, 2002, Al-Hindiet al., 2005,

AL-Zain and Al-Hindi, 2005). In addition, some protozoan parasites are misdiagnosed or

missed completely by laboratory technicians and only detected during the research studies
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such as those on Cryptosporidium sp. among children (AL-HINDI et al., 2007) and

Dientamoebafragilis (Al-Hindi and Abu-Shamallah, 2008) (Un-published work).

So, the infected individuals with E. histolytica should we offer the medicine for them?

Actually this might to be according that: Are they had the clinical symptoms I mean the

presence of bloody stool and mucous? Are the examination confirmed by the lab is it £.

hisolytica? Are the medicinesavailable in the store?

In the present study we did not do the concentration techniques where the resources were

available for the staining but the concentration techniques were applied (see Chapter-5-).

6.6 Conclusions

1. G. lamblia and E. histolytica still exist as one of the two major protozoans of water

and food borne diseases.

2. The using ofstaining is of great value in determination the type of Entamoeba in

such a poorarea like Al-Nussirat.

6.7 Recommendations

1. The use of the concentration and staining techniquesin the laboratories of hospitals

and clinics.

2. Also, improving the situation of parasitology departments in Gaza strip. Where

using the single thin faecal smearstill the only methods used in Gazastrip.

3. Staining should be usedin the laboratories in Gaza for confirmation of protozoa like

E. histolytica.

4. The identification of E. histoltyica or dispar needs care during the diagnosis.

6.8 Limitations

-Application of new advanced diagnostic methodsis inapplicable in such poor communities

like Gaza.
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-The difficulty of collection of more than one stool specimen from the patients due to the

modeofthe patient and the resourcesofthe refugee clinics.
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CHAPTER SEVEN

CRYPTOSPORIDIOSIS AMONG INDIVIDUALS ATTENDING AL-

NUSSIRAT REFUGEE CAMP CLINIC, GAZA STRIP

 

7.1 Introduction

Tyzzer (1907) pioneered the discovering of Cryptosporidium in mice, although the parasite

wasnotfully identified until the early 1970s wheninfection was determined as a cause of

diarrhoea in calves and man (O'Donoghue, 1995). Twenty species of Cryptosporidium were

identified and named according to the host occurrence (Tzipori et al., 1980).

Cryptosporidium normally infects the microvillus region of epithelial cells lining the

digestive and respiratory organs of vertebrates (Angus, 1983, Fayer and Ungar, 1986).

Manyreports in the 1980’s have recorded that calves are a source of human infection

(Anderson and Hall, 1982, Current and Long, 1983). Then in 1983, an accidental laboratory

infection demonstrated that a humanisolate of C. parvum may be transmitted from one

person to another (Biggs et al., 1987). Zoonotic transmission also was reported and

confirmed by the accidental infection of animal attendants, and students or research

workers who handle veterinary isolates (Anderson et al., 1982). The prevalence of

Cryptosporidium ranges from | to 2% from surveys in Europe and North America and 0.6

to 4.3% and 3 to 20% in Asia, Australia, Africa and central and south America (Fayer and

Ungar, 1986). Diarrhoea is the most commonclinical feature of cryptosporidiosis in both

immunocompetent and immunocompromised individuals, where diarrhoea is profuse and

watery and may contain mucous (Current and Garcia, 1991). The association between

Cryptosporidium and severe watery diarrhoea wasfirst reported among 2 humanpatients in

1976 (Nime et al., 1976). Infection of the respiratory tract with Cryptosporidium was
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reported, where symptoms include, cough, shortness of breath, wheezing, croup and

hoarsness (Kocoshis et al., 1984, Harari et al., 1986). The diagnosis of was based on

histology by finding the small spherical stages of the life cycle in the microvillus region of

the intestinal mucosa obtained by biopsy, althoughit is relatively easy to detect in faeces

(Anonymous,1980).

7.2 Materials and Methods

7.2.1 The Study Population

The population included children attending AL-Nussirat clinic in Gaza city, with age

ranges from (2 to 70 years old) who presented with a history of diarrhoea, constipation,

bloody stool, and colic.

7.2.2 Description of the Study area

Same as shownin chapter -5- materials and methods

7.2.3 The sample size

A total of 296 children attending AL-Nussirat clinic were distributed as 152

(51.4%) males and 144 (48.6%) females. The individulas were chosen onthe bases of they

were sick complaining from different symptomslike diarrhoea.

7.2.4 Period of the study

The study was conducted from 2005 to 2006.

7.2.5 Sampling

7.2.5.1 Sampling and collection methods

7.2.5.1 (A) Collection of stool specimens

Each individual was asked to obtain one stool sample and place in a labelled, clean,sterile,

and well-sealed plastic container with a top cover including a spoon to collect the

specimens. Each sample was stained with Ziehl-Neelsen and then confirmed with

Auramine phenol for Cryptosporidium.
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Information's such as sex, age, residence of the study population were recorded in addition

to clinical symptoms.

7.2.6 Preservation

All stool specimens were fixed and preserved in SAF (Sodium acetate Acetic acid

Formaldehyde) on the samedayofcollection for future diagnosis of specimens.

7.2.7 Equipment and materials used for specimens

Ziehl-Neelsen stain, Light microscope (Olympus, CH20, Japan), fluorescent microscope

(Olympus BX51, Model U-LHIOOHG, Japan), centrifuge (Hettic D-8532 Tuttlinmgen,

Germany), glass microscopic slides, slide with white edges for labelling, formaldehyde,

ether, ethyl alcohol, distilled water, glass funnels, test tubes, woodsticks, and sterile rubber

hand gloves. The departmentof biology provided all these materials.

7.2.8 Parasitological methods

7.2.8.1 Concentration Technique (CT)

The present study employed just one method of concentration; formal ether sedimentation

techniqueto detect the parasites and ova. (See chapter-2- subjects and methods).

7.2.8.2 Ziehl-Neelsen staining method for Cryptosporidium (WHO,1994)

Procedure:

1. Make a smear from the deposit of formal-ether stool concentration, and allow

drying for a minimum of | hour.

2. Fix in methanol for 5 minutes. Air dry

3. Stain with concentrated carbol-fuchsin for 20 minutes.

4. Rinse in tap water for 4 minutes.

5. Treat with|%acid alcohol, for a few seconds changing solution as necessary until

fully decolorized

6. Rinse with tap water for 2 minutes.
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7. Counter stain with malachite green for 30 seconds.

8. Rinse with tap water for 4 minutes andair dry.

9. Mount with a coverslip using immersionoil.

Cryptosporidium oocysts appear as red oval/round bodies, about 4-5 um often with

darker staining around the periphery; they stain irregularly (WHO, 1994)

7.2.8.3 Auramine phenolstains for Cryptosporidium (WHO,1994)

Preparation of Aura mine Phenol (AP)

a. Materials

Disposable gloves. For | L: 5-g Aura mine O, 32-g phenol detached crystals (or 40 ml of

80% phenol);

320-mL industrial methylated spirits (IMS 90, or other alcohol); distilled water.

b. Method

1. Dissolve phenol in methylated spirits (IMS 90,or other alcohol).

2. Dissolve the Aura mine O in the phenol—alcohol mixture.

3. Make up to | L with distilled water.

4. Store at room temperaturein a lightproof glass bottle.

The protocol for AP and negative staining with strong carbol fuchsin differs slightly from

the preceding protocol. The smearis fixed in methanol for 3 min, immersed in APstain for

5 min, rinsed in tap water to remove excess stain, counterstained in cold strong carbol

fuchsin for 10 s, and rinsed in tap water to remove excess stainprior to air drying.

Procedure:

1. Prepare a smear from the formol ether deposit and air dry.

2. Fix in methanol for 3 minutes.

3. Stain with auramine phenol for 10 minutes.

4. Rinse with tap water.
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5. Differentiate with 1%acid alcohol until decolorized(up to Sminutes)

6. Rinse with tap water.

7. Counterstain with0.1%potassium permanganate.

8. Rinse with tap water.

9. Examine the slides under the fluorescent microscope with x40 objective and

FITC typefilter at 490mm.

Oocysts appearas bright, yellowish, irregularly staining ovals 4-5um often brighter

around the periphery (WHO,1994).
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7.3 Results

The prevalence of cryptosporidiosis was found in 34 out of 296 (11.5) of patients from 2-70

years old. The results showed that both males and females had the same prevalence with

cryptosporidiosis but there was nosignificant difference (p>0.05) table 7.1.

Table 7. 1 Distribution of the infected and uninfected individuals with

Cryptospordiosis due to sex
 

 

 

 

       

| The sex of individualis

Males Females

n =152 n=144 P- value

No. % No. %

With cryptosporidiosis 18 11.8 16 11.1

>0.05

Without 134 88.2 128 889
cryptosporidiosis |

| 
 

(x7 =0.039, df=1, P >0.05).

The results showed that infected individuals with cryptosporidiosis that was at age from

(27-33) years old (26.7%) had higher infection with cryptosporidiosis than all ages. The

results in the same table showed that infected children with cryptosporidiosis at age < 5

years (10.0%) was similar to infected individuals at age 6-12 years old (9.8%) but no

significance difference (P>0.05) (Table 7.2).



Table 7. 2 Distribution of the infected and uninfected individuals with

Cryptosporidium accordingto age.
 

 

 

 

 

 

 

 

 

With Without-
Age in years cryptosporidiosis cryptosporidiosis P- value

(n=34) (n=262)

No. % No. %

<5 years old
(n=50) 5 10 45 90

6-12 years old
(n=102) 10 9.8 92 90.2

13-19 years old
(n=48) 6 11.5 42 87.5 $0.05

20-26years old
(n=22) 1 4.5 21 95.5

27-33 years old 4 26.7 11
- (n=15) 73.3

>34 years old 8 13.6 51
(n=59) 86.4        
 

(°=5.133, df =2, P >0.05)

Note: the age ranged between 2 — 70 years old

Novariation was found for the prevalence of cryptsporidiosis between the village and the

refugee camp (Table 7.3).



Table 7. 3 Distribution of the infected and uninfected individuals according to

residence.

 

 

 

 

    

Village Camp Refugee
n=61 n=235 prvalue

No. % No. %

With cryptosporidiosis 8 13.1 26 11.1

| >0.05

Without-cryptosporidiosis 53 86.9 209 88.9
|    
 

(x7=0.200, df =1, P >0.05), there is no significance difference.

The reported symptoms among the individuals with and without Cryptosporidium are

presented in table 7.4. All infected individuals with cryptosporidiosis were found

symptomatic. It was found that 50% of those individuals had diarrhoea on the day of

admissionto the clinic, while 88.2% had a colic.
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Table 7.4 The reported symptoms among the individuals with Cryptosporidium

 

 

 

(n=296)

Symptom
With Without-

cryptosporidiosis cryptosporidiosis
(n=34) (n=262)

No. % No. %

With symptoms(n=289) 34 (100.0) 255 (97.3)

Without symptoms (n=7) 0 7 (2.7) 
 

(x7= 0.930, P=0.335)

 

Had diarrhoea on the day of admission (n=155)

 
 

 

 

 

Had no diarrhoea on the day of admission 17 (50.0) 138 (52.7)

(n=141) 17 (50.0) 124 (47.3)

(y°=0.086 , P=0.769)

Hadbloodystool (n=43) 4 (11.8) 39 (14.9)

Hadnobloody stool (n=253) 30 (88.2) 223 (85.1)

(7=0.236 , P=0.627)

Hadconstipation (n=86) 9 (26.5) 77 (29.4)

Had no constipation (n=210) 25 (73.5) 185 (70.6)

 

(x7=0.124 , P=0.724)

 

Had a colic (n=276)

Had no colic (n=20)

30 (88.2)
4 (11.8)  246 (93.9)

16 (6.1)

   (y7=1.529, P=0.216)
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There was no significant difference in infection rates with Cryptosporidiumin relation to

garbage prevalence around houses(table 6.5).

Table 7. 5 Distribution of cryptosporidiosis in relation to garbage prevalence (n =296)

 

 

  

 
 

With Without-

cryptosporidiosis cryptosporidiosis

(n=34) (n=262)

No. % No. %

| Prevalence of garbage

| around the house

Yes 5 (14.7) zo (L1AI}

No 39 (85.3) 233 (88.9)

(y7=0.392 , P=0.531)     
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Table 7. 6 The type of sewage system andinfection with Cryptosporidium

 

 

 

 

 

With Without-
The type of sewage |cryptosporidiosis |cryptosporidiosis P-value

system (n=34) (n=262)
No. % No. of

Closed sewage 29 11.5 273 88.5

>0.05

Opened sewage 5 11.4 39 88.6       
 

(x7 =0.001, df =1, P =0.607). No significant difference.
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Table 7. 1 Some parameters comparedto the infection with Cryptosporidium

 

 

 

 

 

 
 

Symptom
With cryptosporidiosis Without- cryptosporidiosis

(n=34) (n=262)

In emplyoment 9 (13.0) 60 (87.0)

Labourer 14 (13.3) 91 (86.7)

Unemployed 11 (9.0) 111 (91.0)

(y°=1.249, P=0.536)    
Table 7. 8 Detection of Cryptosporidium by Ziehl-Neelsen and Aura mine phenol

(n=276)

 

Method With Without

Cryptosporidium Cryptosporidium
No. % No. %

Ziehl|-Neelsen 34 (11.5) 262 (88.5)

Aura mine phenol 31 (10.5) 265 (89.5)
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7.4 Discussion

7.4.1 The overall prevalence of Cryptosporidium

The present study involves the individduals attending Al-Nussirat refugee campclinic. The

prevalence of cryptosporidiosis among those individuals was found to be 34 out of 296

(11.5%). This finding was lower than that reported by (Sallon etal., 1991) amongchildren

in Gaza (19%), (Sallon et al., 1994) (14.6%) and 14.9% using acid-fast stain and 16.3%

using ELISA kit (AL-HINDIet al., 2007). In two studies the same technique was usedso,

similarity may but one confirmed the presence of Cryptosporidiumby antigen detection.

The prevalence of Cryptosporidiumin children with diarrhoea in the West Bank was lower

than our study (11.6%) (Abu-Alrub et al., 2008). Our findings were not similar to results

reported in Mexican 26% (Newmanetal., 1993).

7.4.2 The relationship between Cryptosporidium and gender

Regarding sex differences there was no variation in the prevalence of Cryptosporidium

among males and females. No sex variation was found amongchildren in Anhui province

when they examined for Cryptosporidium infection in China (Luetal., 2008).

7.4.3 The relationship between Cryptosporidium and age

Cryptosporidium is a leading cause of persistent diarrhoea in children in developing

countries (Dillingham et al., 2002). Cryptosporidiosis cases are distributed across all age

groups, but in moststudies of incidence or prevalence, the | to 2 year-old population seems

to be the most age affected. The fact that cryptosporidiosis often has a low incidence in

infants under one year reflects reduced exposure to oocysts as a result of breast feeding or

bottle feeding as well as protection from the limited oral exploration of the world in the

period prior to crawling or walking. There will also be a degree of immunity derived from

maternal antibodies against Cryptosporidium in the mother’s breast milk (Hunter and

Nichols, 2002). Regarding to age the most vulnerable age group susceptible to infection
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with cryptosporidiosis was shown to be 13-17 months, with a prevalence of 35.5%, higher

than that reported by (Cantalice Neto et al., 1998) at 20% among children up to 24 months

in Brazil.

The prevalence of cryptosporidiosis in the present study may differ slightly with that

reported by (Sallon et al., 1991, Sallon et al., 1994), all the authors reported the same age

group <5 years old, while the present study used different age groups.

As this work is in a conflict zone, where food may be absent from time to time and/or

contaminated during transportation, preparation or storage, this might result in increased

transmission.

7.4.4 Residence and Cryptosporidium infection

Similar prevalence with cryptosporidiosis in both the village and the refugee camp may be

due to improvements in the infrastructure in refugee camps, particularly in sanitary

condition in the last few years. In a similar study conducted in West Bank, prevalence was

higher in refugee camps and in rural areas as compared to urban areas (Abu-Alrubetal.,

2008).

7.4.5 Cryptosporidiosis and the medical symptoms

Colic was the most common symptom noted among individuals with cryptosporidiosis

(88.2%) followed by diarrhoea (50%). The onset of clinical symptoms generally occurs

within 2 to 12 days (average 7 days) of exposure. The main clinical symptom is diarrhoea,

which may be profuse and watery, often accompanied by abdominalpain, fever, malaise

and vomiting (Stafford et al., 2000).

7.4.6 Detection of Cryptosporidum by Ziehl-Neelsen and Auraminephenol

During the present study two techniques were used in the detection of Cryptosporidium;

Acid-fact and Auramine phenol staining methods. Where the positive samples with

Cryptosporidium were confirmed by Auramine-phenol. So using staining by Ziel-Neelsen
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and Auramine phenol may constitute easy and cheap diagnostic methods to be applied in

Gaza. Using advancedtechniques like PCR or antigen detection is high expensive in such

poorarea like Gazastrip.

7.5 Conclusions

1-The prevalence of cryptosporidiosis among the individuals studied was found to be 34

out of 266 (11.5%).

2- Females and females had the samelevel of infection levels with cryprosporidiosis.

3- Theresults indicated that children and adults both were susceptible to Cryptosporidium.

4- Gap prevalenceis similar to levels outside camp.

7.6 Recommendations

1. An association between diarrhoea and colic with cryptosporidiosis was present, so

physicians should care in the treatment.

2. Using staining techniques was found very important. Zeel-Neelson staining should be

considered for use in detection of Cryptosporidiumoocysts in laboratories in Gaza.

3. Improvement of the diagnostic techniques used in routine parasitology in Gaza are

needed.
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To help in the implementation of these recommendations, the author, in co-operation with

the Director of Laboratories in the Ministry of Health, organised and ran a workshop held

24-6-2009 for medical technologists. The workshop aimed to increase awareness of lab

technicians towards the neglected parasites and to discuss the potential roles of a range of

diagnostic techniques that might be feasible to adopt in Gaza andPalestinein general.
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CHAPTER EIGHT

SEXUALLY TRANSMITTED DISEASES(STD) IN GAZA WITH

SPECIAL REFERENCETOTrichomonasvaginalis

 

8.1 Sexually transmitted disease in Palestine

8.1.1 Sexually transmitted disease (STD)

According to the Annualreport, 2005 issued by the Palestinian Ministry of Health, an STD

programme started in 1996 and is completely integrated with the AIDS prevention

programme. A national AIDS and STD committee has been established. Reports on STD

have been based on syndromic as well as on etiological diagnosis. Screening for HIV in

blood banksstarted in 1988 (MOH,2005).

8.1.2 Epidemiology of STDs in Palestine

Information and data reported about STDsare often incomplete; consequently a wide gap

exists between reported and estimated figures. Reporting of STDsis categorized according

to etiological and syndromic diagnosis.

8.1.3 Syndromic diagnosis

In the year 2005, 6,088 new cases of STDs were reported with an incidence rate of 161.8

per 100,000 populations. The highest incidence rate was among females at 312.8 per 100,

000 populations, while among males it was 18 per 100,000.

In females, 73.5% of cases were reported as vaginal discharge and 44% of male cases

reported as urethral discharge. Regionally,1,171 cases were reported in West Bank in 2005

with an incidence rate of 49.3 per 100,000 and 4,917 were reported in Gaza Strip with an

incidence rate of 353 per 100,000 (MOH, 2005).



8.1.4 Etiological diagnosis

In Palestine, 5,248 new cases were reported in year 2005 with an incidence rate of 139.5

per 100,000 (31.1 per 100,000 in males vs. 251 per 100,000 in females).

Out of these 623 new cases were reported in West Bank with an incidence rate of 26 per

100,000 population and 4,625 cases in Gaza Strip, with an incidence rate of 332 per

100,000 populations. Among females 38% of cases were reported as pelvic inflammatory

disease followed with candidiasis which constitutes 35% of total cases. Among males non-

gonococcal urethritis represented 29% of total cases (MOH,2006).

8.1.5 Acquired Immunodeficiency Syndrome (HIV/AIDS)

Palestine, as well as Arab Mediterranean countries, has reported low incidence rates of

cases and carriers in the last several years. Unfortunately, 3 AIDS cases were reported in

year 2005 in Nablus, Ramallah, and Alkalil governorate and one a symptomatic HIV carrier

case also in Alkalil governorate.

The cumulative reported cases from 1988 were 61 cases, 44 AIDS cases and 17 HIV

carriers.

The majority of cases were reported among males (48) with proportion of 78.8%.

Regarding to age group, 60.7% of cases (37) were reported among age group 20-39 years

 

 

 

 

      

old.

Table 8. 1 Cumulative number of HIV/AIDS, Palestine 1988-2005

Classification Number Percent

HIV (Carrier) 17 27.9

AIDS(Case) 44 72.1

Mortality na na

Total 61 100

(MOH,2006)
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The most common mode of transmission is heterosexual (55.7%), followed by use of

contaminated blood products (18%); most of these cases received blood abroad.

Table 8. 2 Distribution of HIV/AIDSby sequel in Palestine 1988-2005
 

 

 

 
     

Sequel Number Percent

Dead 25 4]

Alive 36 59

| Total 61 100
|
(MOH,2006)

Table 8. 3 Distribution of reported new cases of Trichomonas vaginalis based on

etiological diagnosis by age and sex
 

Age| 0-4 5-14 15-19 20-29 30-39 40-49 50+ Grand

years Total

 

Sex|M|/F|M/F|M/| F| M| F/M} F| M| F\M| F  
 

2005; 0; 0} 0| 0|7 34) 17] 56} 7) 32) IL) 44) 0} 6) 42 172 | 214                
2004 | Data unavailable
 

i
)2003| 0| 0/ 0| 0| 5) 56) 21| 79| 26| 58] 6) 36 11 60 240 300

 

2002' 01 0/ 01 0| 0] 6 15/20) 8/12) 3) 7| 0) 0) 26) 45) 71

   2000; 0/ 0} 0} 0} OF; IT. O}; OF; Of] 6} O}| O} OF OF; OF 7, 7                
 

(MOH,2006)
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8.2 Trichomonas vaginalis among Palestinian pregnant women attending child and

mother care center in Gaza, prevalence and trends with time from 2000-2006,

Palestine

8.2.1. Introduction

Studies on Genital infections in Gaza Strip are few and there is no lietarature about 7.

vaginalis; the only reported local literature reviewed was for 7. vaginalis conducted by Al-

Hindi and Lubbad (2006).

T. vaginalis, the etiologic agent of human trichomoniasis, is a protozoan parasite that

infects the human urogenital tract leading to the most common non-viral sexually

transmitted disease (STD). Historically, the presence of 7. vaginalis has been viewed as a

risk marker for other sexually transmitted agents such as Chlamydia trachomatis, Neisseria

gonorrhoeae, or bacterial vaginosis (Wolner-Hanssenet al., 1989, Petrin et al., 1998). 7.

vaginalis is also considered to be a risk factor in the transmission of the human

immunodeficiency virus (HIV) (Laga et al., 1993, Sorvillo and Kerndt, 1998). More than

170 million persons worldwide become infected with chronic cervicitis per year (WHO,

1995b). A high prevalence of other sexually transmitted infections has been reported among

pregnant womenin many developing and even in some developed countries (Sullivan etal.,

2003, Ortashi et al., 2004, Normanetal., 2004).

The sexually transmitted organism 7. vaginalis is a commoncauseofvaginitis. 7. vaginalis

infection during pregnancy has been implicated as a cause of adverse pregnancy outcome

and neonatal infection (Grice, 1974). It has been associated with several complications in

pregnancy, such as premature rupture of membranes, premature delivery and low birth

weight in neonates (Minkoffet al., 1984, Draperet al., 1995, Pastorek et al., 1996, Cotch et

al., 1997). Diagnosis of trichomoniasis has traditionally depended on microscopic

observation of motile trophozoites by direct wet examination (Rothenberg et al., 1976,
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Krieger, 1981) and/or molecular techniques (Crucitti et al., 2003). The aim ofthis study is

to determine the prevalence of 7. vaginalis among Palestinian pregnant womenandto study

the trends and extent of prevalence over a period of time (2000-2006).

8.2.2 Objectives of the study

-To determine the prevalence of 7. vaginalis among Palestinian pregnant women.

- To study the trends and extent of prevalence overtime.

8.3 Materials and Methods

8.3.1 The population

This study included 423 pregnant women aged 16 to 50 years old, who were attending

child and mother care centres in Gaza. Their visits were periodic to follow up pregnancy

and/or seeking treatment for different reasons for the old age, haemorrhage during

pregnancy, and miscarriage. They were complaining of a range ofclinical signs, vaginal

discharge, cervicitis, and chronic cervicitis. All of them signed informed consent to be

examined by a gynaecologist and to give vaginalor cervical samples. For women >50 years

old they were not pregnant.

8.3.2 Parasitological methods

The cervical samples were collected using a wooden spatula during the examination of the

pelvic area of each woman. Fresh thin preparations of Papanicolaou smear (See 8.3.2.1)

were prepared for each sample and examined bya qualified specialist. The motile and dead

organisms were observed using microscopy.

197



8.3.2.1 Papanicolaou stain method

Definition and the principle

The Papanicolaou's stain method is a polychrome staining reaction designed to display

variations of cellular maturity and metabolic activity. Originally developed by Dr. George

Papanicolaou in the 1930s, it was used to detect the presence of cancer cells from

papanicoloau smear (Pap smear)slides derived from smears taken from the uterine cervical

mucosa. Today, this method is widely used in cytology to stain smears from various bodily

secretions such as respiratory, digestive, genitourinary tract to detect the presence of cancer

cells (Bancroft and Stevens, 1996). Also PAP smear enables the identification of the various

forms of Pneumocytis carinii in addition to other fungi such as Aspergillus, Mucor,

Histoplasma, and Candida (Gillespie and Hawkey, 1995).

Procedure:

Filter the Harris Hematoxylin immediately before use.

1. Dip slide(s) gently 5-10 times in 95% ethanol.

2. Dip slide(s) gently 5-10 times in 70% ethanol.

3. Dip slide(s) gently 5-10 times in distilled water.

4. Stain 5 minutes in Harris Hematoxylin.

5. Place smearsin distilled water. Rinse in successive changesofdistilled water

until the water remainscolourless.

6. Dip slide(s) gently 5-10 times in 70% ethanol.

7. Dip slide(s) in a 1% solution of HCI in 70% ethanol until the smear shows a

salmoncolour.

8. Rinse slide(s) well in 2 changes of 70% ethanol.

9. Dip slide(s) gently in a 3% solution of ammonium hydroxide in 70% ethanol

until the smear takes on a blue colour.
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10.

11.

12.

13.

14.

15.

16.

17.

Rinse the slide(s) in two changes of 70% ethanol.

Dip slide(s) 5-10 times in 95% ethanol.

Stain slide(s) in OG-6 for 2 minutes.

Rinse slide(s) in two changes of 95% ethanol.

Stain slide(s) in EA-50 or EA-65 for 3-6 minutes.

Rinse slide(s) well in two changes of 100% methanol.

Rinseslide(s) in one part absolute methanol one part xylene.

Clean smearin xylene (Bancroft and Steven, 1996).

Harris Haematoxylin stains nuclei blue. EA 50 contains three elements, eosin Bismarck

brown and fast green. The combination of Orange G6 and EA 50 give the subtle range of

green, blue and pink huesto the cell cytoplasm (Bancroft and Stevens, 1996).
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8.4 Results

A total of 77 Palestinian pregnant women (18.2%) out of 423 wereidentified to be infected

with 7. vaginalis during the period 2000 to 2006.

Distribution of infection with 7. vaginalis by age is shownin table 8.4. The 21-50 age

groups had the highest prevalences of infection. Infection decreased in both <20 and >50

age groups. It seems that pregnant womenaged 21-30 years were the highest infected group

(22.9%) with a significant difference (p=0.05) followed by the age group 31-40 years

(20.1%). In addition, 45.9% of infected women infected with 7. vaginalis had vaginal

discharge and 19.5% had chronic cervicitis.

Table 8. 4 Prevalence of 7. vaginalis in pregnant women by age
 

 

Age group No. examined No.infected %

16-20 years old 19 l 5.3

21-30 years old 118 27 22.9

31-40 years old 164 33 20.1

41-50 years old 91 15 16.5

>S0** 31 I Se

Total 423 77 18.2

 

** Note, these women were not pregnant, but attended the centre for other purposes.

(y°=9.128, df=4, P=0.05

Two cases with a history of cervical cancer were included but revealed negative results for

T. vaginalis infection. From table 8.5. it can be observed that 32.5% of infected women

with 7. vaginalis had chronic cervicitis with a significant difference (p=0.001) compared to

women whowere not infected (29.8%). It was found that the years 2002 and 2005 had the

highest prevalence with trichomoniasis as indicated in Fig.8.1. The monthly distribution



of T. vaginalis prevalence in year 2005 wasnot consistent and no clear trend was detected.

Results are summarisedin fig 8.2.

Table 8. 5 Clinical symptoms in pregnant womeninfected and not infected with 7.

 

 

 

 

vaginalis

Infected with T. vaginalis Not-infected with 7.
(n=77) vaginalis (n=346)

Symptom No. % No. %

Vaginal discharge 39 50.6 46 13.3

Cervicitis 0 0 70 202

Chronic cervicitis 25 32.0 103 29.8

History of cervical cancer 0 0 2 (0.6)

Other 13 16.9 125 36.1

Asymptomatic 346

 

(7°=67.060, df=4, P=0.001)
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Figure 8. 1 Distribution of 7. vaginalis among pregnant women from year 2000-2006
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8.5 Discussion

This wasthefirst study to determine the prevalence of 7. vaginalis among pregnant women

in Gaza. The difficulty in collection of the vaginal and cervical samples constitutes an

obstacle to such important studies. In the child and mother care centre the present study

found that 18.2% of pregnant women showed positive results when Pap smears were

examined for 7. vaginalis. The prevalence obtained is high compared to some other

countries, for example, 3.2% in China (Chenetal., 2006); 8.6% in USA (Plitt et al., 2005).

Early prognosis and more frequent examination of pregnant womenin developed countries

may help to minimize infection with 7. vaginalis. On the other hand,all of these figures

may not be comparable and may underestimate or overestimate the true extent of infection

with Trichomonas as most studies have been carried out on selected populations, such as

those attending STD clinics, and so are unlikely to be representative. For Palestinian

women, conditions are very difficult, the economical situation is hard and seeking private

medical care is expensive. So, the womeninthe local society may prefer to stay at home in

spite of complaining of symptoms.

According to the MOH 60casesoftrichomoniasis (incidence of 3.2/100,000) in males and

240 cases of trichomoniasis among females were detected (MOH, 2004). Although the

nature of the populations studied for 7. vaginalis infection in males and females may be

different, higher infection rates in women, by a factor of 2, are common. Because the

prevalence of trichomoniasis in Gaza Strip in general is un-available, the present

prevalence recordedin this study could constitute a base for further study of this and other

STDs.In addition the reporting of cases of STDs in MOHcentres(hospitals andclinics) is

categorized according to etiological causes and syndromic diagnosis. The prevalence of

trichomoniasis varied significantly by age (table 8.1.). The highest prevalence (22.9%) was

observed in the middle age 21-30 years old and lowest (5.3%) in age <20 years old
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(p=0.05). This could be correlated to marriage. In our society this is the age of marriage, so

sexualactivity may contribute to this high prevalence through legal marriage.

Trichomoniasis has been associated with vaginitis, cervicitis, urethritis and pelvic

inflammatory disease (Swygard et al., 2004). In the present study wet mount smear

examination and Papanicolau stain (PS) was used to detect 7. vaginalis organisms in

vaginal samples. This method, however, has some limitations. It can’t detect non viable

protozoa and only motile organisms can be identified (Thomason and Gelbart, 1989).

Cultivation of 7. vaginalis was not available where it was considered to be the most

dependable method for diagnosis of genital trichomoniasis especially in chronic andlatent

cases (Philip et al., 1987). Several studies have associated 7. vaginalis with symptoms of

yellow vaginal discharge and vulva irritation, as well as signs of a purulent vaginal

discharge, vulva and vaginal erythema (McLellan et al., 1982, Wolner-Hanssen et al.,

1989). It was found that STIs are also significantly associated with adverse pregnancy

outcomes such as spontaneous abortion, preterm delivery, ectopic pregnancy, preterm

rupture of membranes, intrauterine infection of the foetus and low birth weight in infants

(Gravett et al., 1986, Mardh, 2002).

Variation in prevalence between years could be explained by many factors like, health

behaviour, ability to go to a physician, availability of treatment in case of infection,

awareness and knowledge of those women. This needs further investigation. Because Year

2005 had the highest prevalence the monthly distribution of 7. vaginalis was studied. The

highest prevalence was in both February and May, two monthsofdifferent seasons (Mayin

Gaza is hot and humid, while February is cold). Clear trends were not evident and it is

difficult to explain such monthly similarity. As stated earlier, the figures may, in part,

reflect the highly selected population studied and may not be representative. It was

concluded that 7. vaginalis is present among Palestinian women, with a considerable
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prevalence and the associated symptoms is further confirmation for the infection. In

addition the related risk factors might to be studiedin future.

A paperbased on this work has been published; see attached papers.
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CHAPTER NINE

SEROPREVALENCE OF TOXOPLASMOSIS AMONG ABORTED

WOMENIN GAZA CITY, PALESTINE

 

9.1 Introduction

Toxoplasma gondii is a single-cell protozoan that belongs to the family Coccidia. It is an

obligatory intracellular protozoan with a heterogeneous life cycle in humans and other

vertebrates (Sibley and Boothroyd, 1992). Human infection with T.gondii causes

toxoplasmosis. Postnatal toxoplasmosis is usually an asymptomatic disease, but often takes

a severe course in immunocompromised hosts (Koskiniemi et al., 1989). Congenital

toxoplasmosis is acquired through vertical transmission of 7.gondii to the foetus by

transplacental transfer from the mother usually following acute maternal infection. If

congenital toxoplasmosis occurs early in pregnancy, it may lead to severe damage or

abortion (Field and Guerina, 1997).

Sporadic abortion is defined as the termination of pregnancy by any means before the

foetus is sufficiently developed to survive. While habitual abortion is defined as three or

more consecutive spontaneous abortions. Habitual abortion is one of the most distressing

problems in obstetrics, particularly in those women who have no successful pregnancies

(Sahwiet al., 1995).

The seroprevalence of toxoplasmosis infection in women with bad obstetric history

(including sporadic or habitual abortions) is knownto be significantly higher than those

without it (Shamaraet al., 1997).

A recent study from India reports a statistical difference between IgG antibody levels

against T.gondii in habitual abortions as compared to sporadic abortions or normal

207



pregnancies (Kumar, 1995). Another study in Egypt revealed that there was a significant

IgG and IgM TZ.gondii antibody level difference between women with no history of

abortion, women with one or two abortions, women with more than three abortions and the

control group (Attia et al., 1995).

In Gaza, studies of this nature have not been carried out. However, a screening study of

productive-age women was carried out in 1990 as a first effort to explore the

epidemiological pattern of toxoplasmosis in a specific group of the community. The study

concluded that toxoplasmosis is endemic in the area, and is one of the multiple etiologies of

threatened abortion in the investigated group (Shubair, 1993).

9.2 Objectives

-To determine the prevalence of Toxoplasmosis among aborted women in Gaza.

-To detect levels of 7.gondii specific IgG, IgM antibodies among womenwithregardto the

trimester of abortion and infection with Toxoplasmosis.

-To look for any relationships between animalrearing and the presence of Toxoplasmosis.

-To identify any abnormalities that could berelated to infection with Toxoplasmosis.

9.3 Subjects and Methods

9.3.1 Subjects

A hospital-based study was implemented to detect, describe and analyze toxoplasmosis

among women whohavehad an abortion.

9.3.2 Study place

The study was carried out in the Antenatal clinic in Al-Shifa Hospital in Gaza Strip in

2006.

9.3.3 Sample size

The size of the sample for this study was determined byusingthestatistical calculator of

the EPI-INFO program. Assuming that the prevalence of toxoplasmosis was 10%with a
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confidence level 95%. it was estimated that 312 women whohad suffered abortion would

be required.

9.3.4 Eligibility criteria

Women who had an abortion without any obvious cause admitted to the antenatalclinic.

9.3.5 Sampling process

A random sample wasused to reach 312 womenoversix months,at a rate of 14 womenper

weekin year 2006.

9.3.6 Data collection

Quantitative investigation of each blood sample for the levels of the specific IgG and IgM

of T.gondii was done.

9.3.7 Assay Methods

Blood wascollected into plain sterile containers. Detection of antibody levels was carried

out by using Enzyme Linked ImmunoSorbent Assay (ELISA) technique according to

standard methods (DiaMed EuroGen, Belgium)

Reagents

- Standard Sera: 5 vials, each containing 0.2 ml human serum with resp. 0-50-100-200 and

400 M-units/ml of Toxoplasma-IgM antibodies (arbitrary units). Sera contain 0.1 % NaN,

and antimicrobial agents as preservatives.

- Specimen Dilution Buffer: | vial, containing 30 ml dilution buffer at working strength

Preservatives: 0.02% NaN,and antimicrobialagents. Contains an inert green dye.

- Coated microtiterstrips: | plate (12 x 8 well strips) coated with monoclonal anti-human

IgM antibodies.

- Washing Buffer: | vial, containing 100 ml 20 x concentrated phosphate buffered washing

solution. Preservative: antimicrobial agents.



- Antigen: 4 vials, each containing lyophilized biotinylated Toxoplasmaantigen in a protein

matrix. Contain antimicrobial agents.

- Conjugate: | vial, containing 0.5 ml 40 x concentrated streptavidin-HRP conjugate.

Contains antimicrobial agents.

- Chromogen Solution: | vial, containing 25 ml of a solution containing H,O, and

tetramethyl-benzidine.

- Stopping Solution: | vial, containing 12 ml 2N H,SO,.

Materials required but not supplemented

- Precision micropipettes and standard laboratory pipettes.

- Clean standard laboratory volumetric glassware.

- Thoroughly cleaned tubesfor the dilution of standard sera and samples.

- Microtiterplate reader capable of measuring absorbance's at 450 nm.

Transfer the serum to a clean storage tube. Specimen may be stored at 2-8°C for a few

days, or they can be frozen for a longer period of time. Avoid repeated freezing and

thawing. (AIl necessary precautions were taken accordinf to the Manufacturers

instructions).

9.3.7 (A) Assay procedure for Toxo-IgM

General remarks

-A separate disposable tip for each sample transfer was used to avoid cross-contamination.

- All reagents were allowed to come to room temperature before use. All reagents were

mixed without foaming.

- Oncethe assay had beenstarted, all steps were completed withoutinterruption.

Reconstitution of the Reagents:

- Washing Buffer: 100 ml of concentrated Washing Buffer (4) was diluted to



2000 ml with distilled water.

- Antigen Solution: the lyophilized contents of one vial (5) were reconstituted with 3 ml

distilled water. This quantity was sufficient for 3 strips of 8 wells.

- Antigen-Conjugate mix: 75 pl of concentrated conjugate (6) was added to one vial of

reconstituted antigen. Mixed gently and left at room temperature.

Assay Procedure (Quantitative):

- The desired numberofstrips (3) were placed in the microtiterstrip holder.

- 10 ul of each standard serum (1) or each sample waspipette into separate dilution tubes.

- 240 ul of Specimen Dilution Buffer (2) was added and mixedcarefully.

- 100 ul of the diluted standard sera and samples was pipette into each pair of adjacent

wells.

- The microtiterstrips were incubated in an atmosphere for 30 + 2 min at 37°C + 2°C

- The Antigen-Conjugate mix waspreparedjust after the first incubation had started.

- The microtiterstrips were inverted over a suitable container and the contents briskly shake

out. The strips were immersed immediately in the reconstituted Washing Solution. This

washing step was performed 5 times with fresh washing solution each time. During the

third step, the washing solution wasleft in the strips for 2 min. Finally, the microtiterstrips

were emptied and excess fluid removed by blotting the inverted strips on absorbent paper.

-100 pl of Antigen-Conjugate mix was added and the covered microtiterstrips incubated in

a moist atmosphere for 30 + 2 min at 37 °C + 2 °C. - The washing procedure was repeated

as described in 7. - 100 pl of the chromogen solution (7) was added to each well. - These

were incubated for 15 + 2 min at 37 + 2 °C, avoid light exposure. 12. 50 ul of Stopping

Solution (8) was added to each well. - The microtiterplate reader was blanked and the

absorbance of each well determined at 450 nm within 30 min following the addition of

acid.
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Reagents

- Standard Sera: 6 vials, each containing 0.2 ml human serum with resp. 0 - 12.5 -25 -

50 - 100 and 400 IU/ml anti-Toxo IgM antibodies (Calibrated against the WHO 2m

International Standard Preparation) The sera contain 0.1 % NaN, and antimicrobial

agents as preservatives.

- Specimen Dilution Buffer: 1 vial, containing 60 ml dilution buffer at workingstrength.

Preservatives: 0.02% NaN, and antimicrobial agents. The solution contains an inert

green dye.

- Coated microtiterstrips: 2 plates (each 12 x 8 well strips) coated with Toxoplasma

antigen.

- Washing Buffer: 1 vial, containing 100 ml 20 x concentrated phosphate buffered

washing solution. Contains antimicrobialagents.

- Conjugate: 1 vial, containing 30 ml anti-human IgG peroxidase conjugate. Contains

antimicrobial agents and aninert red dye.

- Chromogen Solution: 1 vial, containing 25 ml of a solution containing H,O, and

tetramethyl-benzidine.

- Stopping Solution: 1 vial, containing 12 ml 2N H,SO,.

Materials required but not supplied

- Precision micropipettes and standard laboratory pipettes.

- Clean standard laboratory volumetric glassware.

- Thoroughly cleaned tubesfor the dilution of control sera and samples.

- Microtiterplate reader capable of measuring absorbencies at 450 nm.
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9.3.7 (B) Assay procedurefor IgG

Reconstitution of the Reagents:

Washing Buffer: dilute 100 ml of concentrated Washing Buffer (4) to 2000 ml with

distilled water. (All necessary precautions were taken according to the Manufacturer’s

instructions).

Assay Procedure (Quantitative):

- The desired numberofstrips (3) was placed in the microtiterstrip holder.

- A 10 ul of each standard serum (1) was pipette or each sample into separate dilution

tubes.

- A 240 ul of Specimen Dilution Buffer (2) was added and mix carefully.

- A100 ul of the diluted standard sera and samples waspipette into each pair of adjacent

wells.

- The covered microtiterstrips in a moist atmosphere was incubated for 30+ 2 min at

SPC a2C,

- The microtiterstrips was inverted over a suitable container and briskly shake out the

contents. Immerse the strips immediately in the reconstituted Washing Solution. This

washing step is performed 5 times. It is important to change the washing solution

between the consecutive washing steps. During the third step, the washing solution is

left in the strips for 2-3 min. Finally, empty the microtiterstrips and remove excessfluid

by blotting the inverted strips on absorbent paper.

- A 100 ul Conjugate Solution (5) was added and incubate the covered microtiterstrips

in a moist atmosphere for 30 + 2 min at 37 °C +2 °C.

- The washing cycle was repeated as describedin 6.

9. A 100 wl of Chromogen Solution (6) was added to each well.

- Incubation for 15 + 2 min at 37 + 2°C.
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- A 50 pl of Stopping Solution (7) was added to each well.

- The absorbance of each well wasread at 450 nm within 30 min following the addition

of acid.

9.4 Questionnaire

All women were interviewed and information was annotated on a dedicated form

including medical history, previous times of pregnancy, previous abortions, if any, and

contact with animals (Appendix 9.1).

9.5 Ethical considerations and procedures

Anofficial letter of approval to conduct the study was obtained from the Helsinki

Committee (Ethical Committee in Gazastrip) dated in 3-6-2009 (Appendix 10.1). Also,

all persons were informed about the objectives of the research before drawing blood

samples.

9.6 Data analysis

Data were entered on the computer and analyzed using SPSS, version12. Frequency,

cross tabulation, chi-squared and the existed association was studied. P<0.05 was

considered significant.



9.7 Results

The present study included 312 subjects with abortion who attended Antenatalclinic at

Al-Shifa Hospital to investigate the causes of the abortion. The prevalence of

Toxoplasma IgG was found to be 17.9% and Toxoplasma IgM wasfoundto be 1.9%.

The age ranged from 16 to 45 years old; where 216 came from the Gazacity (69.2%)

and the others reside in a nearby village 96 (30.8%). Most of the participants (59.0%)

had secondary education level. Animal breading was reported for 33.3% of the aborted

womentable 9.1.

Table 9. 1 Some demographic characters for the subjects (n=312)

 

 

 

 

 

   

Variable No. (%)

Age (year)

16-22 46 (14.7)

22-28 94 (30.1)

28-34 92 (29.5)

35-50 80 (25.6)

Residence

City 216 (69.2)

Village 96 (30.8)

Education

High school education level and below 268 (85.9)

College education level and above 44 (14.1)

Animal breading

Yes 110 (33.3)

No 202 (64.7)

Animals bred

Cat 34 (10.9)

Chicken 46 (14.7)

Others 30 (9.6)

No breeding 202 (64.7)
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The age group 22-28 years were at greater risk of Toxoplasma infection (25.5%) than

other groups butnostatistical difference was found as indicated intable 9.2.

Table 9. 2 Distribution of IgG and IgM antibodies for the examined subjects

according to age groups (n=312)

 

 

 

 

 

Age No. examined Positive for IgG Positive for IgM

(year) (%) (%)

16-22 46 6 (13) 4. (8.7)

22-28 94 24 (25.5) 2 (2.1)

28-34 92 12 (13) -

35-45 80 14 (17.5) -      
 

Table 9.3 show that 5.8% of the women with abortion had a history of congenital

malformation that ranged between a hydrocephalus. While the stillbirth recorded was

41.7%. In the present study 25.6% of the women had >S5deliveries while 42.9% had 2-3

abortions.



Table 9. 3 Theclinical profile of women with abortion (n=312)

 

 

 

 

 

 

Variable No. %

History of congenital malformation (number)

Yes 18 5.8

No 294 94.2

Type of congenital malformation

Hydrocephalus 8 2.6

Abnormal head 10 je

Normal head 294 94.2

Death of embryo inside the uterus (Stillbirth)

Yes 130 41.7

No 182 58.3

The numberofdeliveries

<2 delivery 122 39.1

2-5 delivery 110 35.3

> 5 delivery 80 25.6

The numberofabortion

1 time 110 35.3

2-3 times 134 42.9

> 3 times 68 21.8    
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Table 9. 5 Distribution of abortion with 56 women who IgG positive with

pregnancytrimester (n=56)

 

 

 

 

  

Trimester First abortion Second Third Fourth

No. % abortion abortion abortion

No. % No. % No. %

First trimester 44 (19) 28 (18.2) 24 (23.5) 10 (35.7)

Second 10 (14.3) 14 (41.2) 10 (71.4) 2 (25)

trimester

Third trimester 2 (10) 6 (42.9) 0 0

(77=0.829, (y°=26.873, (77=35.893, (y7=7.025,
P=0.661) P=0.001) P=0.001) P=0.03)    
 

 



9.7.1 Seroprevalence of Toxoplasmosis according to life style- rural (village) or

urban(city), education, and animal breading.

The seroprevalence for IgG between the village and the city is represented in Table

9.6. Subjects who came from the village had higher prevalence than those whoreside

in the city with no significant difference (P>0.05).

Women who had high school education level and below was infected with

Toxoplasma more than women with college education level and above but did not

reach the significance level Table 9. 6. High association was found between the

infection with Toxoplasma and the breeding of cats, 23.5%.

Table 9. 6 Distribution of IgG with some demographic characters for the

subjects with abortion (n=56)

 

 

 

 

 

 

Variable No. % (x, P-value)

Residence

City (n=216) 36 16.7 (0.783, 0.232)

Village (n=96) 20 20.8

Education for each woman with abortion

High school education level and below (n=268) 52 38.6

College education level and above (n=44) 4 9.1 (0.13)*

Animalbreading

Yes (n=110) 18 16.4 (0.290, 0.354)

No (n=202) 38 18.8

Type of animal breaded

Cat (n=34) 8 23.5

Chicken (n=46) 4 8.7 (3.581, 0.310)

Others (n=30) 6 20

No breeding (n=202) 38 18.8   
 

*This is p-value when weused Fisher's Exact Test, because the counts in somecells

less than 5.

 



9.7.2 Seroprevalence of Toxoplasmosis according to the clinical profile of the

study subjects with abortion:

Table 9.7 illustrates the seroprevalence of Toxoplasma was high among womenwith a

history of congenital malformation (22.2%) compared to women without. While the

high prevalence of toxoplasmosis was clear among womenwith nostillbirth. Also, the

seroprevalence IgG was high among womenwith 2-3 (21.8%) deliveries. A statistical

significant difference was found between the presence of IgG and the number of

abortion times for women had >3 abortions (P=0.001).

Table 9. 7 The clinical profile of women with abortion (n=312)

 

 

 

 

 

  

Variable Positive Negative (x7, P-value)

for IgG for IgG

-History of congenital malformation (number)

Yes

No 4 (22.2) 14 (77.8) (0.237,

52 (17.7) 242 (82.3) 9.409)
- Type of congenital malformation

Hydrocephalus 2 (25.0) 6 (75.0)

Abnormal 52 (17.7) 242 (82.3) n.a*

Normal 2 (25.0) 6 (75.0)

-Death of embryo inside the uterus (Stillbirth)

Yes 20 (15.4) 110 (84.6) (0.995,

No 36 (19.8) 146 (80.2) 0.199)

-The numberofdeliveries

<2 delivery 22 (18.0) 100 (82.0) (2.732,

2-3 delivery 24 (21.8) 86 (78.2) 0.266)

> 3 delivery 10 (12.5) 70 (87.5)

-The numberof abortion

1 time 8 (7.3) 102 (92.7) ( 18.286,

2-3 times 26 (19.4) 108 (80.6) 0.001)

> 3 times 22 (32.4) 46 (67.6)   
 

*Not available
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9.8 Discussion

To our knowledge, there have been few researches on 7. gondii conducted in

Palestine. The seroprevalence of 7. gondii in pregnant women, on a worldwidescale,

varies from 7% to 52.3% and in women with abnormal pregnancies and abortions the

seroprevalence varies from 17.5% to 53.3 % (Kumaretal., 2004).

In the present study the participants were women with abortion admitted to Antenatal

clinic in Al-Shifa Hospital seeking for the abortion reasons to receive a proper

treatment. The overall prevalence of seropositivity was 17.9% for IgG and 1.9% for

IgM.

Tabbara and Saleh (2005) reported a prevalence of 21.8% for IgG amongselected

groups in Bahrin. In Turkey, 60.4% for IgG and 3% for IgM (Harmaetal., 2004). In

Saudi Arabia 25% for IgG and 5% for IgM (Al-Qurashiet al., 2001).

The Palestine MOHannualreport in 2003 reported 72 cases of toxoplasmosis in Gaza

governorates, especially in Gaza city. According to the MOH nocases were reported

in any other city in Gaza governorates or in the West Bank (MOH-PHIC,2004).

A considerable number of IgG seropositive samples for 7. gondii, especially among

womenwith abortion were detected. The total number of recorded abortions in MOH

hospitals in Gaza Strip during 2004 was 1233 out of 13151 delivery casesi.e. abortion

rate of 9.3 % (MOH,2004).

Toxoplasmosis can be transmitted to humansbythree principle routes. First, humans

can eat raw or inadequately cooked infected meat or eat uncooked foods that have

come in contact with contaminated meat. Second, humanscan inadvertently ingest

oocysts that cats have passed in their faeces, either in a catlitter box or outdoors in

soil (e.g., soil from gardening or unwashedfruits or vegetables). Third, a woman can

transmit the infection to her unborn foetus (Lopeze et al., 2000). In our study 23.5%
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of aborted women with toxpoplasmosis were found to rear cats, although a significant

relationship between infection with Toxoplasma and breeding of animals could not be

demonstrated.

The organism in humans produces either congenital or postnatal toxoplasmosis.

Congenital toxoplasmosis develops only when non immune mothers are infected

during pregnancy mainly in the first trimester and is usually of great severity;

postnatal toxoplasmosis is usually much less severe (Shamaraet al., 1997). Congenital

infection may cause abortion or result in live-born infants with evidence of disease

(Cunningham etal., 1997).

In our study we used ELISA technique and this may need using more extensively in

the region. Cultures have proved to be very difficult, and most laboratories are not

equipped to carry out such an approach. Tissue cultures are positive in about 40% of

cases (Ravel, 1995). Serologic tests form the backbone of diagnosis. These may

include the titration of serum for IgG, IgM and IgA immunoglobulins. IgA

immunoglobulin is useful in the diagnosis of recent foetal and newborn infections.

IgG immunoglobulin is very useful for screening purposes and follow up of active

infection (Decavalaset al., 1990).

Other laboratory techniques include indirect haemagglutination test (IHA), enzyme

linked immunosorbent assay (ELISA), Immunofluorescence antibody (IFA),

immunoblot technique and polymerase chain reaction (PCR) (Shubair, 1993).

Our results indicated that women from village were found more risky to Toxoplasma

infection (20.8%) than those who reside in the city (16.7%) but no significant

difference was found. Mohamedetal., (2009) reported that women in El Masoudia

village are exposed four times more to toxoplasmosis infection than women in

ELNuba village. While Ertug et al., (2005) stated that no statistical meaningful
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difference was observed between urban and rural areas for toxoplasmosis

seroprevalence in Aydin province, Turkey.

Antibodies were found more prevalent among persons who had cat or cats in the

household of farmers in Finland (Seuri and Koskela, 1992). This was similar to our

results where women whobredcats in their houses were morelikely to be exposed to

toxoplasmsis. Other studies have shown a lack of association between Toxoplasma

infection and educational level, touching cats, handling raw meat and farming (Fallah

et al., 2008). In the current study 47.7% of the women were educated but no

association between the infection by Toxoplasma infection and education level was

found.

With acute infection, indirect immunofluorescence of immunoglobin first appears

at 1-2 weeks reaching high titers (1:1000) at 6-8 weeks, followed by a gradual

decline over months to years. Low titers (1:4 —1:64) commonly persist for life. IgM

enzyme-linked immunosorbent assay showssignificant elevation for 8 months after

acute infection and may remain elevated for up to 18 months. Therefore, IgM is a

difficult marker to use for diagnosis of acute infection; it is best used to rule out recent

infection Mittendorfet al., (1999)

Because in the present study involved a specific group of women (aborted women),

we could not generalize the prevalence into all Palestinian women. Both IgG and IgM

tests are recommendedasroutine tests among pregnant womenin Gaza.
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CHAPTER TEN

GENERAL DISCUSSION

 

The prevalence ofintestinal parasites in Gaza Strip, from the records of Ministry of

Health from 1998-2007 were monitored and analysed. The situation of parasitic

diseases in Gaza Strip still constitutes a public health problem and the need for

decreasing the prevalence is an urgent matter. The health records studied showed the

following intestinal parasites Entamoeba histolytica/dispar, Giardia lamblia, Ascaris

lumbricoides, Trichuris trichiura, Strongyloides stercoralis, Enterobius vermicularis,

Hymenolepis nana and Taenia saginata. Continuous flooding of sewers in Gaza due

to over pressure on the sewer system increases the risk of Ascaris infection. No

Cryptosporidium wasreported in the Minsistry of Health records.

A single thin faecal smear is the main technique used in the diagnosis of intestinal

parasites in governmental and private laboratories in Gaza Strip. Although, in the

hands of an experienced laboratory technologist, this approach will identify the

heaviest infections, lighter infections will be missed. Also, the intermittent appearance

of some protozoal cysts, for example, is an additional problem,as is the fact that the

thin faecal smear is knownto be a poor guide to the true prevalence of parasites such

as S. stercoralis and T. saginata.

Many potential risk factors were found associated with the prevalence ofintestinal

parasites in Gaza Strip. Suggested risk factors include: drinking water coming to the

houses through the public network is possibly contaminated; vegetables and fruits are

usually transported by donkeysespecially in heavily populated areas of GazaStrip, to

be sold in local markets. So, intestinal parasitic infection is very easily transmitted

from the possible contamination in these vegetables andfruits.
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Poverty in GazaStrip is reflected in the fact that many people breed animals such as

horses and donkeys for transportation of vegetables and fruits between the main

market and the small markets in villages, and a range of other animals such as poultry,

lambs and cattle for use as sources of protein, which are kept in very close contact

with householders and their children. It is known that such contact with domestic

animals constitutes a risk factor for transmission ofparasitic infection.

Parasitic infection has been shown to be common in many countries in the region.

For example, the results of examination of a single stool specimen from 2634

presumably healthy Lebanese subjects revealed that the prevalence of intestinal

parasites was 12.4%. The most commonparasites identified were Escherichia coli

(3.8%), G. lamblia (3.1%) and E. histolytica (2.3%) (Saab et al., 2004). G. lamblia

was observed in 396 (36%) of the stool specimens examined among primary school

children in Northern Jordan (Nimri, 1994). In an epidemiological study, the pattern of

cryptosporidiosis and other intestinal parasites was studied among 3 orphanages in

Sana'a City (Yemen). The overall parasitic rate was 62.7%. C. parvum showedthe

highest prevalence (24%) followed by G. lamblia (16.8%), E. histolytica /E.dispar

(13%), and then Entamoebacoli (18.5%). H. nana was in 7.2% of children but only 3

cases of Ascaris lumbricoides. Kassem et al., (2007) reported that intestinal parasitic

infections were identified in 196 (56%) of children and neonatesin Libya.

Whilst medical records can provide a rapid and valuable source of information on the

importance of infectious diseases, the present study revealed a number of problems,

such as the lack of information on age, sex, residence, and general symptomsofthe

patients. The situation of diarrhoeal diseases in Gaza strip may be based on a number

of risk factors. Diarrhoeal diseases are prevalent especially among children in Gaza.

Sallon et al., (1994) reported a one year prospective study of diarrhoeal disease in
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children aged <5 years in Gaza, in which they found Cryptosporidium with a

prevalence of 14.6%. There is a strong relationship between a child's age and his or

her probability of having diarrhoea. Much ofthis is due to changes in feeding and

mobility (Sastry and Burgard, 2005).

The present study found that 33.7% of the children attending Al-Nasser Paediatrics

Hospital in Gaza city were suffering from infection with various types of intestinal

parasites. This study used both medical laboratory examination and questionnaires for

estimating the prevalence of intestinal parasites among hospitalized children. Here,

the presence of E. histolytica trophozoites was confirmed using iron haematoxylin

stain on stool samples shown to be positive by microscopy.

The present study also involved individuals attending Al-Nussirat refugee camp

clinic. The prevalence of cryptosporidiosis among those individuals was found to be

34 out of 296 (11.5%). During the present study Acid-fast and Auramine phenol

staining methods wereusedin the detection of Cryptosporidium.

This was the first study to determine the prevalence of 7. vaginalis among pregnant

women in Gaza. In the child and mother care centre it was found that 18.2% of

pregnant women showedpositive results when Pap smears were examined for T.

vaginalis. Variation in prevalence between years could possibly be explained by many

factors, such as: health behaviour, ability to go to a physician, availability of treatment

in case of infection, awareness and knowledge of those women.

To our knowledge, there have been few researches on 7.gondii conducted in

Palestine.

The overall prevalence of seropositivity was 17.9% for IgG and 1.9% for IgM.In the

present study, ELISA technique was used and this may need to be used more

extensively in the region. Cultures have proved to be very difficult, and most
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laboratories are not equipped to carry out such an approach. Tissue cultures are

positive in about 40% of cases (Ravel, 1995).

Recommendations:

- The following points are recommended:

-Medical records of the Ministry of Health should includes full details like age, sex

and medical symptoms.

-Weekly, monthly and annual monitoring and analysing of Ministry of Health records

should be carried out.

-Improvementin the diagnosisofintestinal parasites in both governmental and private

laboratories in Gaza Strip has to be made, in terms of the approach and consistency

across laboratories.

-The use of medical laboratory examination in laboratories in Gaza strip requires

rationalising.

-Wider use of staining and concentration techniques in the laboratories in Gazastrip,

like iron haematoxylin and acid-fast.

-Improving the situation of parasitology departments in Gaza strip, where no care and

interest with such department.

-More awareness for missed and neglected protozoa like Cryptosporidium sp. should

be encouraged, and the acid-fast staining method should be applied in the diagnosis.

-More comprehensive invetsigations ares required for STDs in Gaza strip among

pregnant and non-pregnant women.

-IgG and IgM tests are recommendedas a routine among pregnant and non-pregnant

women in GazaStrip to explore the early infection with Toxoplasma..

Future work:

-Assessment of asymptomatic E. histolytica infection in the community.
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-Adoption of Ziel-Nielson staining as a routine test for the detection of

Cryptosporidiumin the labs in Gazastrip.

-Species identification of Cryptosporidium to identify potential zoonotic sources

-An assessment of Giardia contamination in drinking water in Gazastrip.

-An assessmentof the sensitivity of a questionnaire-based approach for the detection

of intestinal parasites.

-An assessment of the background prevalence of Toxoplasma and Trichomonas

vaginalis infection in asymptomatic women in GazaStrip.
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Appendices:

Appendix 3.1

Sodium Acetate Acetic Acid-Formalin (Garcia, 1999)

Helminth eggs and larvae, protozoan trophozoites and cysts, and coccidian oocysts
and microsporidian spores are preserved by this method.

SAFfixative is prepared as follow:

 

 

 

-Sodium acetate 1.5 gm

-Acetic acid, glacial 2.0 ml
-Formalydahye 37-40% solution ---------------------4.0 ml
-Distilled water 92 ml
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Appendix 5.1

Amoebiasis and Giardiasis questionnaire

 

1. Name: 12. Did you had any symptoms

Yes [| No[|
 

2. Sex: Malel| Female [] 12.1. Wormsexpelling

Yes [_] No [|

 

3. Age by years:[|| 12.2 Constipation

NeYes [|

 

4. Date ofbirth: 12.3 Itching in the anus

Yes [| No [|

 

5. Residency:

City ]Camp | Village [|

12.4 Colic

Ne (J
 
 

6. Consistency of stool from Lab

examination:

Formed Soft Loose Watery

CL) CLO I
Bloody Mucoid &bloody

[_] [_]
Mucoid

12.5 Diarrhoea

Yes [|

Yes [| No [|

 

7. Diarrhoea on the admission day to the

clinic: [_] io [|

Yes

12.6 Blood with stool

Yes [| No [|

 

8. Did you hadinfection with intestinal

parasites during the last 2 months

Yes [| No

13. Type of sewers

Closed [| [|opened
 
 

9. Types of parasites known:

Entamoeba— Giardia, Ascaris[|

Enterobius|_| Taenia| _| Others [|

14. Garbage prevalence around the house

Yes [| No

 

10. Receiving proper treatment:

Yes [| Nol|

15. Father occupation

   11. Type of drug taken by the patient:  16. Results of medical lab analysis for stool

 

258

 



Appendix 6.1

The staining by iron haematoxylin wascarried out according to the staining protocol

of WHO (1994) as follows: SAF-preserved stool specimens were washed by

centrifugation at 2,500 r.p.m three times to remove SAF. Then a small amountofthe

sediment and one drop of glycerine albumin were mounted onto a slide and mixed

well. The slide was left for 9 hours, and then rinsed in 70% ethyl alcohol for 5

minutes; into 50% alcohol for 2 minutes; into tap water for 5 minutes. The slide was

rinsed then into working haematoxylin stain solution for 10 minutes. After staining,

ADDIN EN.CITE

<EndNote><Cite><Author>Strauss</Author><Year>1994</Year><RecNum>42</R

ecNum><record><rec-number>42</rec-number><foreign-keys><key app="EN" db-

id="avwfxpsvoetev1e92x4v9xzgre9wrzpzining two drops of ammonium hydroxide

for 5 minutes and into 95% ethyl alcohol for 5 minutes. Dehydration through 100%

ethyl alcohol and xylene wasthen carried out. By using DPX mounting mediumthe

smearonthe slide was covered by a coverslip.

209



Appendix 9.4. Toxoplsama questionnaire

 

[2. Name:

Td]
 

13. Age: L—

[| [| 
14.

15.

Residency: City

Education: Primary

1

Village

Secondary University
[|

 

 

16. Medicalhistory: [|
-Numberof “etiverstimes:

 

-Abortion: Yes No

-Numberof abortion times:

-Thefirst abortion: 1* trimester

-The second abortion: 1* trimester

-The thirdabortion: 1* trimester

-Whenabortion has occurred:

[_]

[_]
2"4 trimester

2"4 trimester

2"4 trimester

[_]
1*' trimester 2"4 trimester

-History of.pfanpenial abnormalities:

 
-Number:

3" trimester

[
3" trimester

3" trimester

[]
3" trimester

 -Type of any: ---------------------------

[_]
-Still birth: Yes

-Numberoftimes ofStill birth:

-Timeoftheee birth:

[_]
: do:

1“' trimester 2° trimester

-Timeof the eeeqne still birth:

[_]
1*' trimester 2"4 trimester

-Animalrearing in the house:

 
Yes

-Type of animal: C
o ca

at Dog

3" trimester

[|
3" trimester

[_]

Birds
[_]

Others
[_]  
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Appendix 10.1

Jgbulallhsdba
4anall bls

Palestinian National Authority

Ministry of Health

Helsinki Committee

 

2009/6/3a313!

Name: ge rigi glise 2a sac!

I would like to inform you that the committee

pSiul53 ofa Cass Gal Gh Le pSaii
has discussed your application about:

\

A study on Ecology of Toxoplasmosis among om

Palestinian aborted women In the Gaza city

In its meeting on June 200
. S 2009 G6 _pgedl Sadeiall da 3 wild

and decided the Following:-
“ : ~bho)gay
To approve the above mentionresearchstudy. :

valle 5,SSall Gua) cle Aad gal

ou
Signature

Cee

Member Member

  
Conditions:-

“+ Valid for 2 years fromthe date of approval tostart.

“+ It is necessary to notify the committee in any change in the admitted study protocol.

“+ The committee appreciate receiving one copy of your final research whenit is

completed.
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Abstract
Aims The aim ofthis study was to determine the prevalence

of the diagnosed gastrointestinal parasites among hospital-

ized children attending the Al-Nasser Paediatric Hospital.

Method This was a cross-sectional study among hospital-

ized children attending the Al-Nasser Paediatric Hospital.

The study included 522 children during the period May

2002 to May 2003. Data collection included two methods:

medical laboratory results for the examination of stool

specimens and a questionnaire. Wet mount using saline and

Lugol’s iodine and formal ether sedimentation techniques

were employed in the present study.

Results Evidence for infection with the gastrointestinal

parasites was found in 176 (33.7%) of the children. The

intestinal parasites were most prevalent in females (38.8%).

The most highly prevalent parasite was found to be

Entamoeba _histolvtica/dispar (26.4%) and the monthly

high prevalence of intestinal parasites was in February

(54.5%). The prevalence of intestinal parasites increased

significantly with increasing age for both Giardia lamblia

and E. histolytica/dispar.

Conclusions The study showed a high prevalence of E.

histolytica/dispar infection among hospitalized children.

Hygiene and health measures should be reviewed in the

hospital where nosocomial infection cannot be excluded.

The diagnostic techniques for stool specimens should be

reviewed and improved. Physiciansin hospitals and private

clinics should be awareofintestinal parasitic diseases when

requesting stool specimens andprescribing drugs.

 

A. Al-Hindi (22)
Departments of Biology and Medical Technology,

The Islamic University of Gaza, Faculty of Science,

P.O. Box 108, Gaza, Palestinian National Authority

e-mail: ahindi(@iugaza.edu.ps

KeywordsIntestinal parasites - Prevalence - Diagnosis-

Children - Age - Seasonal variation

Introduction

Intestinal parasitic infection in the Gaza Strip is a

continuous problem, probably due to factors related to

health conditions like poor sanitation, overcrowding, bad

hygienic habits, environmental contamination (Smith 1993)

and poor health education (Shubair et al. 2000). Statistics

showthat the prevalence ofintestinal parasites in the Gaza

Strip ranges from 24 up to 53%. The most common

intestinal parasites of Palestinian school children were

Ascaris lumbricoides, Entamoeba spp., Giardia lamblia,

Enterobius vermicularis and Strongyloides stercoralis

(Abed 1979; Al-Wahaidi 1997; Yassin et al. 1999; Shubair

et al. 2000; Smith 1993; Al-Hindi 2002). Most of the

previous studies indicated that G. lamblia prevalence

among school children in the Gaza Strip ranges from 30

to 60% as reported by many authors (Al-Wahaidi 1997;

Yassin et al. 1999; Shubair et al. 2000). For pre-school

children the prevalence was found to be 16.6% (Al-Hindi

and El-Kichaoi 2008). In a case study using a questionnaire

Abu-Murad (Abu Mourad 2004) reported a prevalence of

29.8% for intestinal parasites when 485 women were

interviewed in Al-Nuseirat refugee campin the Gaza Strip.

The diagnosis of E. histolvtica/disparis carried out by

wet mount as a routine test. Staining, antigen detection and

polymerase chain reaction (PCR) are not used in hospitals

and private laboratories in Gaza. An up-to-date study using

the molecular technique indicated the presence of two

species of Entamoeba, E. histolytica with a prevalence of

69.6% and E. dispar with a prevalence of 22.8% among

children in Gaza (Al-Hindi et al. 2005). During recent

2 Springer
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decades most of the researchers monitored the presence of

intestinal parasites among school children, pre-school

children and the community of the GazaStrip as indicated

above. This is the first study to be carried out in a hospital

in which the importance of diagnosis and treatment as well

as prevention of nosocomial infections is involved.

Objectives

The objectives of this study were to determine:

1. The prevalence of the diagnosed gastrointestinal para-

sites among hospitalized children attending the Al-

Nasser Paediatric Hospital

The types of the diagnosed intestinal parasites

3. The seasonal variation of the prevalence of the

diagnosed gastrointestinal parasites

4. The associated symptomsof the diagnosed case

t
r

Methods

Sample selection

A total of 522 cross-sectional children attending the Al-

Nasser Paediatric Hospital were investigated. Those chil-

dren who were sick complainedof the following symptoms:

diarrhoea, colic, bloody stool and mucus.

Description of study area

Al-Nasser Paediatric Hospital located in Gaza City with a

total area of 4 donums (4,000 m*) serves children who

come from all regions of the Gaza Strip. This hospital was

established in 1962 in the era of Egyptian President Jamal

Abdel Nasser as a hospital for infectious diseases and after

a period was changed to a paediatric hospital in 1973. Al-

Nasser Hospital has four divisions (I, II, II and ITV) in

addition to a blood diseases department (leukaemia,

haemophilia and thalassaemia), an intensive care unit, a

department for immature children, reception, pharmacy and

medical laboratory and X-ray department (Al-Nasser

Hospital Archive 2002).

Data collection

The study covered the period May 2002 to May 2003,

where data collection included two methods: medical

laboratory results for the examination of stool specimens

and a questionnaire. Each mother or father was given a

clean screw-capped container to bring a fresh stool

specimen for their boy/girl upon receiving the physician’s

request.

®™ Springer

Ethical considerations

All children investigated were accompanied bytheir parents

and informed consent was provided by each sponsorafter

verbal explanation of the purpose of the study.

Parasitological methods

Each stool specimen was examined by wet mount using

saline and a separate iodine stain also prepared by adding a

small drop of Lugol’s iodine to wet film of faecal material

before it was covered. The present study employed just one

method of concentration: formal ether sedimentation tech-

nique to detect parasites and ova. This technique is

recommended as the best technique for the concentration

of parasites in faeces (Cheesbrough 1987).

Quality assurance

Thefirst examination of the stool specimens wasperformed

in paediatric hospital’s laboratory and confirmed in the

Islamic University of Gaza Laboratory by the researcher.

This was not to evaluate their work but to make sure of the

result and fortify the result.

Statistical analysis of data

Data were processed by using SPSS (1999) frequency

tables, cross-tabulation, f-test and bivariate test (SPSS 199%),

Results

The overall prevalence of 33.7% amongchildren attending

the Al-Nasser Paediatric Hospital represents 176 individ-

uals who were infected with one or more intestinal

parasites (Table |). This prevalence was determined when

wet mount using saline was applied but increased to 36%

when the formal ether sedimentation technique was

employed. The results showed that 116 (34.6%) of the

inpatients were infected with intestinal parasites, while 60

(32.1%) of the outpatients were infected; no significant

difference between the two groups was observed (x°=

0.347; p>0.05).

Thestatistical analysis showedthat the parasite with the

significantly highest prevalence was E. histolytica/dispar

(26.4%), followed by G. lamblia (5.0%), A. lumbricoides

(3.6%) and E. vermicularis (0.6%) (x? =270; p<0.001).

One case of Hymenolepis nana and one case of S.

stercoralis were detected but notincluded in the statistical

analysis because their numbers did not exceed |.

By using Pearson’s correlation, it was found that the

result of the questionnaire correlated significantly with the
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Table 1 Prevalence of the diagnosed intestinal parasites by wet mount and formal ether sedimentation technique among 522 children in Gaza,

Palestine
 

Result by wet mount Result by formal ether sedimentation technique
 

 

 

 

Infected Not infected Infected Not infected

No. % No. % No. %

176 33.7 346 66.3 188 36.0 334 64.0

 

result obtained by clinical diagnosis of stool specimens (7=

0.94; p<0.001) (Table 2).

The prevalences of G. lamblia and E. histolytica/dispar

were found to be higher among females than males (7.4 vs

3.6% and 30.4 vs 24.3%, respectively) (x°=2.277; p=0.08

for E. histolytica/dispar and x°=3.77; p=0.05 for G.

lamblia, as indicated in Fig. |).

The results showed a high prevalence of G. lamblia

(8.1%) and E. histolytica/dispar (34.2%) in the age group >

30 months (Fig. 2) (x*=10.010; p=0.040).
The prevalence of E. histolytica/dispar was reported to

be the highest by laboratory and questionnaire, where there

was a strong association between the data obtained by

medical laboratory analysis and questionnaire as shownin

Table 2.

It was noticed that the highest prevalence was in

February (54.5%), and similar prevalences were noted in

January, June and September (40%, respectively), as shown

in Table 3.

The most frequently observed symptom was diarrhoea

(74.4%), followed by abdominal pain (56.2%) and loss of

appetite (51.7%) as shown in Table 4.

Discussion

This study investigated the presence of gastrointestinal

parasites among children attending the Al-Nasser Paediatric

Hospital in Gaza, whereit serves a large group of people.

Children and adults are still suffering from the consequen-

ces ofintestinal parasites. Previous studies indicated and

confirmed the continuity of the problem as one ofthe health

problems facing children and adults in Gaza.

The types ofintestinal parasites diagnosed were similar

to those reported by many authors in the same area with

slight differences in the prevalence. The high prevalence

observedin the present study (33.7%) among children may

reflect the difficult health situation of those children and

their low hygienic level. So, the children may have been

exposed to high risk for the transmission of infection,

which may explain the high prevalence of intestinal

parasites recorded.

The present study showed that the prevalence of

intestinal worms including 4. /umbricoides, E. vermicularis

and H. nana were less common (12.8%) than the protozoal

parasites such as E. histolytica and G. lamblia (87.2%).

Since in previous studies some authors used only a

questionnaire for the determination of the prevalence of

intestinal parasites such as Abu-Murad (2004), while others

used theclinical diagnosis of specimens(Yassinet al. 1999;

Al-Agha and Teodorescu 2000, Shubair et al. 2000; Safi et

al, 2000), the advantage ofthis study was that both methods

were used.

In a cross-sectional study, Al-Wahaidi (1997) reported

that G. lamblia was the most frequent species (55--64.3%)

found among the pre-school Palestinian children living in

Gaza. Yassin et al. (1999) in a study dealing with the

prevalence of intestinal parasites among 489 school

 

Table 2 Prevalence of the di-

agnosed intestinal parasites by

both medical analysis and

Type of parasite Parasites detected by

medical laboratory analysis

Parasites as reported

using a questionnaire

 questionnaire among 522 chil-

dren in Gaza, Palestine No.

E. histolytica/dispar 138

G. lamblia 26

A. lumbricoides 19

E. vermicularis 3

Taenia sp. -

H. nana |

S. stercoralis |

Not infected 334

Total 522

% No. %

26.4* 67 12.8

5.0 24 4.6

3.6 Il 2.1

0.6 17 3.3

- | 0.2

0.2 - -

0.2 - =

64.0 402 77.0

100.0 522 100.0

 *° =0.94; p<0.001
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Fig. 1 Distribution of cases infected with E. histolytica/disparand G.

lamblia by sex

children (6—11 years old) in Gaza City reported that the overall

prevalence of G. lamblia was 62.2%, followed by 4.

lumbricoides (20.1%) and then E.histolvtica/dispar (13.3%).

Shubair et al. (2009) reported similar percentages and

the same parasites among 6- to | 1-year-old school children

including 556 subjects in Gaza. In a study carried out

among school children in Deir El-balah town (Gaza Strip),

Al-Hindi (2002) found that the overall percentage of

positive cases with intestinal parasites was 36.3%. Safi et

al. (2000) reported, in a health impact study, that the

prevalence of 4. lwmbricoides and other intestinal parasites

was 36.5% for the kindergarten and first elementary class

children. Al-Agha and Teodorescu (2000) reported a high

prevalence of intestinal parasites (53%) among school

children in Jabalia, Gaza Strip.

The reasons for admission to the hospital correlated with

intestinal parasitic infection, where 69.9% of children had

symptoms. The most frequently observed symptomcorre-
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Table 3 Distribution of parasitic infection on monthly bases among
522 children in Gaza, Palestine
 

 

Month No. of children infected %

January 15 40.5

February 12 54.5

March 12 44.4

April 10 22.2

May 17 35.4

June 20 40

July 13 33.3

August 14 37.8

September 28 40.6

October 10 25.6

November 19 29.2

December 6 3.6
 

x? =21.4; p=0.029

lated with intestinal parasitic infection was diarrhoea

(74.4%). The bloody stool reported was significantly

correlated with intestinal parasitic infection (p=0.001).

This may refer to amoebiasis which was found to be

26.4% in the stool samples examined inthe present study.

Abu-Mourad (2004) reported that poor socioeconomic-

demographic, environmental health and hygiene conditions

play a majorrole in the occurrenceofintestinal parasites and

diarrhoea. There is no documented study on the prevalence

of intestinal parasites amongadults in the Gaza Strip.

Regarding sex, females were found to be more frequent-

ly infected than males; this may be dueto activity of males

outdoors than females in our society. The increase of

giardiasis prevalence with increasing age could be

explained by the fact that those children tend to creep on

contaminated floors or carpets in homes and by the use of

contaminated milk bottles; this increase was statistically

significant for E. histolvtica/dispar (p=0.040).

At the same time some reported symptomssuchascolic,

loss ofappetite and itching had the sameprevalence in both

infected and non-infected children; thus, other causes

should be considered. All children who attended the Al-

Nasser Paediatric Hospital came from different localities of

the GazaStrip (including villages, refugee camps and Gaza

Table 4 Frequency of reported symptomsin the cases infected with

gastrointestinal parasites (n= 176) among children in Gaza, Palestine
 

 

Symptoms No. %

Abdominal pain 99 56.2

Diarrhoea 131 74.4

Loss of appetite 91 51.7

Bloody stool 39 22.1

Constipation 30 \7

Expelling worms 20 LL3

Itching 15 8.5
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City) where in villages and refugee camps open sewers had

been closed in the last few years.

The results of the present study indicating the highest

prevalence ofintestinal parasites in February (54.4%) may

be attributed to the fact that this is a cold month and the

permanent presence of people inside homes may facilitate

the transmission and infection or may be attributed to

community outbreak since this study was conducted with

hospitalized children. In addition, in this period of the

season most vegetables like spinach and cauliflower are

preferred amongst the people. Also, a high prevalence was

recorded in the summer months compared with other

months. There may be other factors contributing to these

results, which need more investigation.

Onthe other hand, this was contradicted by the results of

a community-based survey in which the prevalence reached

a maximum in the summer season (Abu Mourad 2004;

Sharif 2002). Also, Ali-Shatayehet al. (1989) reported in a

study in Nablus (Palestine) that the peak incidence of

intestinal parasites occurred during summer and early

autumn. The highest prevalence shown for E. histolvtica/

dispar may be dueto the slight improvementof sanitation

and contamination. Some authors reported similar results

(Ali-Shatayeh 1989; Al-Hindi 2002; Shubair et al. 2000,

Yassin et al. 1999) as follows: 23, 36.4, 18.0 and 13.3%,

respectively. Further this diagnosis was supported by molec-

ular study using PCRfor the confirmation ofEntamoebaspp.

where Al-Hindi et al. (2005) reported the presence of the E.

histolytica and E. dispar among children in Gaza.

The behaviour of children regarding washing hands

before eating and after using toilets might be corrected

through health education. The environmental health and

level of hygiene among people should be a high priority for

both the community individuals and health authorities. The

study showed a high prevalence of E. histolvtica/dispar

infection among hospitalized children. Hygiene and health

measures should be reviewed in the hospital where

nosocomial infection cannot be excluded. The diagnostic

techniques for stool specimens should be reviewed and

improved. Physicians in hospitals and private clinics should

be aware of intestinal parasitic diseases when requesting

stool specimensand prescribing drugs.
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Trichonamasvaginalis Infection among Palestinian

Women:Prevalence and Trends during 2000-2006

Aim: Trichomonas vaginalis has not been studied in Gaza and thereis no available data on the prevalence of

this sexually transmitted disease (STD). The objectives of this study were to determine the prevalence of

Trichomonas vaginalis (T. vaginalis) among Palestinian women attending a child and mother care center in

Gaza, Palestine and to estimate the trend of prevalence over the period from 2000-2006.

Materials and Methods:A cross-sectional descriptive study was conducted among 430 pregnant women

attending a child and mothercare center in Gaza. Theclinical and gynecologic examinations were performed

according to the complaints reported by each woman, especially infertility. Vaginal and cervical swabs were

collected and stained with Papanicolaou (Pap) stain.

Results: Out of 423 women,a total of 77 were found to be infected with T. vaginalis, for a prevalence of

18.2%. A decrease in the prevalence of T. vaginalis was observed with increasing age. A significant association

between vaginal discharge and T. vaginalis infection was found (P = 0.001). No clear trend was noted in the

prevalence of T. vaginalis over the period from 2000-2006.

Conclusions: A considerable prevalence of T. vaginalis was found among pregnant women in Gaza. These

results may be useful for health authorities, especially for antenatal care and protection against STDs.

Key Words: Trichomonas vaginalis, prevalence, trends, vaginal discharge, pregnant

Filistinli Kadinlarda Trichomonasvaginalis enfeksiyonu: 2000-2006 Yillari

Arasindaki Durum

Amag: Gaza da sekstiel yolla bulasan hastaliklarla ilgili bir veri yok ve Trichomonas vaginalis sikligi da daha

énce calisilmadi. Bu Calismanin amaci 2000-2006yillari arasinda Gazada gocuk ve anne bakim merkezine

basvuran Filistinli kadinlarda Trichomonas vaginalis sikligini saptamakveyillara gore degisimini belirlemektir.

Yéntem ve Gerec: Gazadaki anne ve cocuk bakim merkezine basvuran 430 kadinda kesitsel bir ¢aligma

yapildi. Ozellikle infertilite basta olrnak Uzere bagvuran kadinlarin yakinmalari dogrultusunda klinik ve

jinekolojik muayeneleri yapildi. Vaginal ve servikal srUintii alinarak boyandi.

Bulgular: 423 kadinin 77'sinde(%18) Trichomonas vaginalis enfeksiyonu saptandi. Yasla birlikte enfeksiyon

sikliginin azaldigi saptandi. Vajinal akinti ile enfeksiyon arasinda anlamlaibir iliski bulundu. 2000-2006yillari

arasinda belirgin bir artis egilimi saptanmadi.

Sonuc: Gazada hamile kadinlar arasinda Trichomonas vaginalis enfeksiyonu belirgin oranda yliksek bulundu.

Bu veriler antenatal bakim ve cinsel yolla bulasan hastaliklara acisindan saglik otoriteleriicin kullanisli olabilir.

Anahtar Sézctikler: Trichomonas vaginalis, gebelik, Vaginal akinti

Introduction

Trichomonas vaginalis (T. vaginalis), the etiologic agent of human trichomoniasis,is

a protozoan parasite that infects the human urogenital tract leading to the most

common non-viral sexually transmitted disease (STD). Historically, the presence of 7.

vaginalis has been viewed as a risk marker for other sexually transmitted agents such as

Chlamydia trachomatis, Neisseria gonorrhoeae, or bacterial vaginosis (1 .2). T. vaginalis

is also considered to be a risk factor in transmitting the human immunodeficiency virus

(HIV) (3,4). More than 170 million persons worldwide become infected with chronic

cervicitis per year (5). A high prevalence of other sexually transmitted infections has

been reported among pregnant women in many developing and even in some developed

countries (6-8).
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The sexually transmitted organism T. vaginalis is a

common cause of vaginitis. 7. vaginalis infection during

pregnancy has been implicated as a cause of adverse

pregnancy outcome and neonatal infection (9). It has

been associated with several complications in pregnancy,

such as premature rupture of membranes, premature

delivery and low birth weight in neonates (10-13).

Diagnosis of trichomoniasis has traditionally depended on

microscopic observation of motile 7. vaginalis by direct

wet examination as conventional method (14,15) and/or

molecular techniques (16,17). The aim of this study was

to determine the prevalence of T. vaginalis among

Palestinian pregnant women and to study the trends and

extent of prevalence over a period of time (2000-2006).

Materials and Methods

Study population: This study included 423 pregnant

women aged 16 to 50 years who wereattending a child

and mother care center in Gaza. Their visits were

periodical to follow-up pregnancy and/or to seek

treatment for various reasons, including hemorrhage

during pregnancy and miscarriage. Their complaints

included clinical signs, vaginal discharge, cervicitis, and

chronic cervicitis. All patients provided informed consent

and were examined by a gynecologist to provide vaginal

or cervical sample. None of the women over 50 years old

attending the clinic were pregnant.

Parasitological methods: The cervical samples were

collected using wooden spatula during the pelvic area

examination. Fresh thin preparations of Papanicolaou

(Pap) smear were prepared for each sample and

examined by a qualified specialist. The motile and dead

organisms were observed using microscopy.

Trichonamas vaginalis infection in Palestinian Women Turk J Med Sci

Results

A total of 77 Palestinian pregnant women (18.2%)

out of 423 wereidentified to be infected with T. vaginalis

during the period 2000-2006.

Distribution of infection with T. vaginalis by age is

shown in Table 1. The age group of 21-30 years had

the highest prevalence of infection (22.9%), with a

significant difference (P = 0.05). Infection rates were

lower in age groups of <20 years and >50 years. The

second highest rate of infection was determined in the

age group of 31-40 years (20.1%). In the present

study, 45.9% of infected women with T. vaginalis

showed vaginal discharge and 19.5% had chronic

cervicitis.

Two cases with history of cervix cancer were

included but revealed negative results for 7. vaginalis

infection. It was observed that 32.5% of women

infected with T. vaginalis had chronic cervicitis

compared to only 29.8% of women with no T.

vaginalis infection, and the difference wasstatistically

significant (P = 0.001). During the study period, the

highest prevalences of trichomoniasis were determined

in 2002 (23.5%) and 2005 (25.3%), as indicated in

Figure 1. Prevalence rates in 2000 and 2003 were

12.5% and 12.3%, respectively. The monthly

distribution of T. vaginalis prevalence in 2005 was not

consistent and no clear trend could be determined

(Figure 2). February and May hadsimilar prevalences

(at 16.7%) versus rates of 4.2% in January, July,

September, November and December and of 12.5%in

April, June and August.

Table 1. Prevalence of Trichomonasvaginalis in pregnant women by age.
 

 

 

Age group No. examined No. infected %

16-20 years old 19 1 5.3

21-30 years old 118 27 22.9

31-40 years old 164 33 20.1

41-50 years old 91 15 16.5

>50 31 1 3.2

Total 423 77
 

(X* = 9.128, df = 4, P = 0.05)
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Figure 1. Distribution of T. vaginalis among pregnant women from

year 2000-2006.

Discussion

This was the first study to determine the prevalence

of T. vaginalis among Palestinian pregnant women in

Gaza. The difficulty in collection of vaginal and cervical

samples constitutes an obstacle in attempting such an

important study. The present study found that 18.2%of

Palestinian pregnant women presenting to a child and

mother care center showed positive result when Pap

smears were examined for 7. vaginalis. Prevalences

reported in different countries include 3.2% in China

(18) and 8.6% in the United States (19). Early diagnosis

via periodical examination of women in developed

countries may help in minimizing infection with T.

vaginalis. The difficult social and economic conditions

faced by Palestinian women presentsignificant obstacles

that can prevent their seeking private medical care, which

is expensive. As a result, many womenin our society may

prefer to stay at homein spite of their symptoms.

According to the Ministry of Health's (MOH) Annual

Report 2004, one of the most important reported cases

of STDs was 60 cases of trichomoniasis (incidence rate

per 100,000, 3.2) in males and 240 cases among

females (20). Because the prevalence of trichomoniasis in

the Gaza Strip is unavailable, the present prevalence

recorded in this study could constitute a basis for STDs.

In addition, the reported cases of STDs in MOH centers

(hospitals and clinics) were categorized according to

etiological causes and syndromic diagnosis.
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Figure 2. Monthly distribution of T. vaginalis in year 2005.

The prevalence of trichomoniasis varied significantly

by age (Table 1). The highest prevalence (22.9%) was

observed in the 21-30 years of age group and lowest

(5.3%) in the age group <20 years old (P = 0.05). This

could be correlated to marriage. In our society this is the

age of marriage, so sexual activity may have contributed

to this high prevalence through legal marriage.

Trichomoniasis has been associated with vaginitis,

cervicitis, urethritis and pelvic inflammatory disease (21).

In the present study we employed wet mount smear

examination and Pap stain to detect 7. vaginalis

organisms in vaginal samples. This method, however, has

some limitations. It cannot detect non-viable protozoa

and only motile organisms can be identified (22).

Cultivation of T. vaginalis, considered to be the most

dependable method for diagnosis of genital

trichomoniasis, especially in chronic and latent cases, was

not available (23). Several studies have associated T.

vaginalis with symptomsof yellow vaginal discharge and

vulva irritation, as well as signs of a purulent vaginal

discharge, and vulva and vaginal erythema (2, 24). It was

found that sexually transmitted infections are also

significantly associated with adverse pregnancy outcomes

such as spontaneous abortion, preterm delivery, ectopic

pregnancy, preterm rupture of membranes, intrauterine

infection of the fetus and low birth weight in infants

(25,26).
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Variation in prevalences between years could be

explained by many factors, like health behavior of the

women, their ability to present to a physician, availability

of treatment in case ofinfection, and their awareness and

knowledge. This needs further investigation. Because

2005 demonstrated the highest prevalence, we studied

the monthly distribution of T. vaginalis in that year. The

highest prevalences were in February and May, covering

two different seasons (May in Gaza is hot and humid;

February is cold), so no clear trend or explanation for

such similarity in rates of prevalence according to month

could be determined.
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It was concluded that Trichomonas vaginalis is present

among Palestinian women, with a considerable

prevalence, and the associated symptoms are a

confirmation of the infection. The related risk factors

might be a subject of future studies.
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Abstract

The knowledge, attitudes and practice (KAP) among mothers towardsintes-

tinal parasites and diarhoeain three regions in Gaza strip were studied. A total

of 659 mothers of children attended a primary health care centre (PHCC) for

medical services were selected. Data were obtained through self administered

questionnaire which distributed to each mother attending the PHCC. The ques-

tionnaire included some sociodemographic, economical information and im-

plemented in year 2006. In the present study age group ranged between 15 and

more than 35 years. It was found that children belonging to mothers in the age

groups 15-25 years and >35 years old were found infected with intestinal para-

sites and diarrhea and had similar prevalences (37.3 & 37.1%). Mother educa-

tion had a positive effect for the decreasing of parasitosis amongchildren. The

variation in the prevalence ofintestinal parasites due to region was noted where

the south of Gaza Strip had the high prevalence (40.6%) with a significant dif-

ference (p=0.004). Children living in houses with sandy yards was infected

with intestinal parasites more thoseliving in houseswith tiles (p=.02).

Key words: Intestinal parasites, diarrhea, knowledge, perception
 

Introduction al. (1999). Then many studies were

; . . done in the last decade and found

Intestinal Pabasites are widely different prevalence's of intestinal

prevalent worldwide and ‘anon parasites ranged between (24-70%).

ported in different studies in the Yassin et al. (1999) found a rate of
community of Gaza strip. Diarrhoea 27.6%, Shubair et al. (2000) found

predispose to childhood morbidity 24.5%. while Al-Hindi (2002) re-

and mortality in developing world porteda rate 36.3%. Al- Wahaidi
(WHO,1997). . . (1997) reported overall prevalence
The intestinal parasites in Gaza 48.0% & 12.0% in both Beach camp

strip wasfirst reported by Yassin ef and Rimal area. Studies of intestinal
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parasites showed prevalence rate of

53.0% in Yemen, 18.4-27.8% in

Saudi Arabia, 74.0-93.0% in Ethio-

pia, 14.3% in Bahrain, 23.1% in

United Arab Emirates (UAE) and

58.0-85.0% in Lebanon (Araj ef al.,

1996). The knowledge is very im-

portant on the prevalence of intesti-

nal parasites worldwide. Udonsie ef

al. (1996) found that improvement

of health education reduced the re-

infection rate of intestinal nema-

todes. In the Gaza strip the role of

health education in decreasing the

prevalence of intestinal parasites

wasstatistically significant (Kanoa

et al., 2006). Knowledge, attitudes,
and practices towards intestinal pa-

rasites were studies by many au-

thors (Kamunvief al., 1993) reflect-
ed relatively poor comprehension of

causes, treatments and methods of

prevention towards intestinal hel-

minthes in Kenya. In upper Egypt,

mothers considered worms to be

very harmful to health and the ma-

jority of them agreed that worms
should be treated in addition good

level of knowledge was observed

for ways of preventing infection by

washing hands and vegetables (Cur-

tale et al., 1998).
In Gaza strip the only study re-

garding KAP onintestinal parasites

and diarrhea did not represent all

Gaza Strip but focused on the Al-

Nussirat refugee camp, Ab-Murad
(2004) reported that prevalence of

intestinal parasites was 24.1%
among children aged 1-4 years; and
diarrhea was 10.1% among children

less than | year.
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The present study aimed to test

the KAP among mothers towards

intestinal parasites and diarhoea in

three regions in Gazastrip.

Subjects, Materials and Methods

The present study was a clinic

based investigation through a cross-

sectional survey on 659 mother's of

children who attended a primary

health care centres (PHCC) seeking

for medical services in three regions

of Gaza Strip. Data were collected

from three regions representing all

Gazastrip including North governo-

rate (Jabalia, Beit-lahia and Beit

Hanoun), Gaza and South governo-

rate included (Rafah, Khanyounis,

Garara and Abassan).
Data were obtained through self

administered questionnaire distri-

buted to each mother attending
PHCC. The questionnaire included

some sociodemographic, economi-

cal as age, education of mother, in-

come, residence, occupation, num-

ber of children per family, house-

hold characters, number of rooms/

house, house ground, house playing

yard, and environmental health data

as source of water, sewers type, dis-

posal of garbage, breeding animals

indoors, bathroom enclosed to the

kitchen.
Knowledge, attitude and practices

the KAP for intestinal parasites and

diarrhea werealso collected.
Ten health educators from the

Ministry of Health kindly shared in

the data collections.



Data analysis: Data were compu-

terized and analyzed statistically

using SPSS(version 8). Frequency,

cross tabulation and chi-square test

were used.

Results

In the present study, age group

ranged from 15 to >35 years, major-

ity was in age group 26-35 (40.1%).

This study included three regions;

Gaza 224 (34.0%); while South Go-

vernorate represented 218 (33.1%)

and the North was 217 (32.9%).

Most of mothers were married 594

(90.1%). 251/659 women (38.1%)

had seco-ndary school certificate.

The working women were 27.3%

(Tab. 1).
Most of the mothers were from

the city 364 (55.2%), and most chil-

dren were in family with 3-6 per-

sons (48.6%), other variables like

house ground, house playing yard

and family incomediffered (Tab. 2).

The main source of drinking water

was the tap of municipality 397
(60.2%). The most commontype of

sewers was the closed one 515

(78.1%). For disposing of garbage,

most mothers were used nylon bags
555 (84.2%), while less used open
containers. Eighteen percent of the

mothers breed animals indoors.

Most kitchens were found closed to

the bathroom 407 (61.8%).

Most of the mothers (Tab. 4) said

that their children had diarrhea 510

(77.4%) with different number of

episodes. High percentage of inter-

viewed mothers 611 (92.7%) know

how to deal with diarrhea. They re-

ported that watery stool gave a pre-

valence of 55.2% as symptoms dur-

ing diarrhea.

High percentage of the mothers

(Tab. 5) knows intestinal parasites

595 (90.3%), and 44.6% of them

said that contaminated food and

drinks was the main infection route.

Cleaning food and drinking water

was the most preventative methods

adopted by mothers against intesti-

nal parasites 462 (70.1%).
Misuse of medication was obser-

ved among the mothers, but using of

antibiotics in the treatment of intes-

tinal parasites was in 180 (27.3%).

Table 1: Household characters in three regions in GazaStrip.

 

 

 

 

 

  

variability Frequency %

Residency: City 364 55.2
Residency: Village 207 31.4

Residency: Refugee camp 88 13.4
Numberofchildren/family: <3 185 28.1
Numberofchildren/family: 3-6 |320 48.6
Numberofchildren/family: >6 |154 23.4
Rooms/house: | room 41 6.2

Rooms/house: 2-4 room 498 75.6
Rooms/house: >4 room 120 18.2
House ground: Sandy 128 19.4

House ground: Cemented $31 80.6

House playing yard: Yes 234 35.5

Houseplaying yard: No 425 64.5    
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Table 2: Environmental health status in three regions in Gaza Strip
 

 

 

 

 

    

variability Frequency %
Water source: Wells 104 15.8

Water source: Tap of Municipality 397 60.2
Watersource: Filtered water 158 24.0

Sewers opened 144 21.9

Sewers closed S15 78.1
Disposal of garbage: In nylon bags 555 84.2

Disposal of garbage: Open containers 104 15.8
Breeding animals in doors: Yes 118 17.9
Breeding animals in doors: No 541 82.1
Bathroom enclosed to kitchen: Yes 407 61.8
Bathroom enclosed to kitchen: No 252 38.2  
 

Table 3: Mothers, socio-economic, demographic characters, education and job.
 

 

 

 

 

 

 

   

Mother’s variability Frequency %
Age-group (year):15-25 201 30.5
Age-group (year):26-35 264 40.1

Age-group (year):>35 194 29.4

Residence: Gaza 224 34.0

Residence: South 218 33.1
Residence: North 217 32.9
Married 594 90.1
Widow 40 6.1
Divorced 25 3.8
Monthly income: <200 $ (low) 299 45.4

Monthly income:200-500$ (Middle) 206 31.3

Monthly income: >500 $ (High) 154 23.4
Education: Illiterate 39 5.9
Education: Primary school 60 9.1

Education: Preparatory school 131 19.9

Education: Secondary school 251 38.1

Education: University degree 178 27.0

Working: Yes 180 27.3

Working: No 479 72.7

Mother: Housewife 475 72.1

Mother: Worker 172 26.1

Mother: Employee 12 1.8  
 

Table 4: Infection of children with relation to environmental health.

 

 

 

 

 

 

 

 

 

 

Variability With intestinal parasites

|

With diarrhea
No. % No. %

Water source: Well (n=104) 47 (45.2) 82 (78.8)

Water source: Municipality (n=397) 143 (36) 304 (76.6)

Watersource:Filter (n=158) 61(38.6) 124 (78.5)

(77=2.96: p >0.05) (72=0.38; p >0.05)

Garbage: Plastic bag (n=555) 208 (37.5) 428 (77.1)

Garbage: Open container (n=104) 43 (41.3) 82 (78.8)

(x7=0.55; p >0.05) (x2=0.15; p >0.05)

Bathroom enclosed to kitchen (n=410)

|

165 (42.2) 324 (79)

No ( n=249) 86 (34.5) 186 (74.7)
   (72=2.13: p =0.08  ((2=1.65: p >0.05
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Table 5: Mothers’ ages ofinfected children.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Age group Withintestinal parasites With diarrhea

No. % No. %

15-25 y (n=201) 75 (37.3) 152 (75.6)

26-35 y (n=264) 104 (39.4) 216 (81.8)

>35 y (n=194) 72 (37.1) 142 (73.2)
Total 251 (38.1) 510 (77.4)

(72=3.45; df=4, p >0.05) (72=5.26; df=2, p =0.07
Mother:Illiterate (n=39) 18 (46.2) 29 (74.4)

Mother: Primary (n=60) 24 (40.0) 44 (73.3)

Mother: Preparatory (n=131) 44 (35.1) 94 (71.8)

Mother: Secondary (n=251) 102 (40.6) 211 (84)

Mother: University (n=178) 61 (34.3) 132 (74.2)

(2=3.45:p >0.05) (2=10.59; p =0.03)
Income: Less than 200$ 115 (45.8) 236 (46.3)

Income: 200-500$ 79 (31.5) 160 (31.4)

Income more than 500$ 57 (22.7) 114 (22.4)

(77=0.099; p >0. 05) (y2=L.41; p >0. 05)
Married (n=594) 227 (38.2) 470 (79.1)

Widow(n=40) 22 (55.0) 34(85.0)

Divorced (n=25) 2 (8.0) 6 (24.0)

(72=14.45: p =0.001 (72=43.07; p =0.001
Mother work (n=180) 59 (23.5) 126 (24.7)

Not work (n=479) 192 (76.5) 384 (75.3)
   (72=2.96: p =0.05)  (x2=7.72; p =0.004)
 

Table 6: Mother's knowledge aboutintestinal parasites infection
 

 

 

 

 

 

 

 

    

Variable of mothers’ knowledge Frequency %

Intestinal parasites: Yes 595 90.3

Intestinal parasites: No 64 97

Intestinal parasites transmission: No answer 54 8.2

Intestinal parasites transmission: Contaminated food & drink 294 446

Intestinal parasites transmission: Contaminated water 100 15.2

Intestinal parasites transmission: Contaminated food 30 46

Intestinal parasites transmission: Usingofpatient's materials 181 27.5

Symptomsofintestinal parasites: No answer 126 19.1

Symptomsofintestinal parasites: Diarrhea and fever 282 428

Symptomsofintestinal parasites: Refuse eating 122 18.5

Symptomsofintestinal parasites: Stool with blood and mucus 32 49

Symptomsofintestinal parasites: Vomiting 74 11.2

Symptomsofintestinal parasites: Itching 23 3.5

Complicationsofintestinal parasites: No complications 142 21.5

Complicationsofintestinal parasites: Anaemia 84 12.7

Complicationsofintestinal parasites: Dryness of mucus membranes 234 35:5

Complicationsofintestinal parasites: Weakness 130 19.7

Complicationsofintestinal parasites: Weight loss 34 5.2

Complicationsofintestinal parasites: Intestine clogging 35 5.3

Preventative methods: No answer 122 18.5

Preventative methods: Cleaning of food and water 462 70.1

Preventative methods: Cleaning of hands 44 6.7

Preventative methods: Consultation of physician 31 47

Treatment type: Don't know the type 42 6.4

Treatment type: Giving purgative 200 30.0

Treatment type: Giving Flagyl 158 24.0

Treatmenttype: Giving antibiotics 180 27.3

Treatmenttype: Giving purgative and Flagyl 79 12.0

Participation in health education: Yes 327 49.6

Participation in health education: No 332 50.4

Typesofintestinal parasites: One type 96 14.6

Typesofintestinal parasites: More than one type 563 85.4
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Table 7: Infection of children and sanitation and house characters

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     
 

Residence Withintestinal parasites With diarrhea
No. % No. %

Gaza (n=224) 79 (31.5) 184 (36.1)
South (n=218) 102 (40.6) 170 (33.3)
Gaza North (n=217) 70 (27.9) 156 (30.6)

(x2=10.88; p =0.004) (77=6.68: p =0.03)
Family < 3 individual (n=185) 60 (23.9) 134 (26.3)

Family 3-6 individual (n=320) 126 (50.2) 264 (51.8)

Family >6 individual (n=154) 65 (25.9) 112 (22.0)

(y7=3.84: p >0.05) (y°=9.28: p =0.01)

Sandy house ground (n=128) 59 (46.1) 106 (82.8)

OrTile (Balat) (n=531) 192 (36.2) 404 (76.1)
(77=4.31; p =0.02) (77=2.66; p =0.06)

House: | room (n=41) 19 (6.7) 30 (5.9)

2-4 room (n=498) 197(78.5) 406 (79.6)

>4 room (n=120) 35 (13.9) 74 (14.5)

(77=5.69; p =0.05 (y7=22.24; p =0.001

Animalindoors (n=118) 49 (41.5) 98 (83.1)

No (n=541) 202 (37.3) 412 (76.2)

(72=0.72; p >0.05 (77=2.63; p =0.06

Discussion south governorate included (Rafah,

The age of the investigated women's

was in the reproductive age who

attended the primary health care

centres, where their age ranged be-

tween 15->35 years old. The num-
ber of females in Gaza Strip at the

age group of 15-49 years old was

estimated to 295,480 (43%) fromall

Gaza strip females (MOH,2005).

The three studied regions were

found to represent the Gaza Strip;

the north governorate (including

Jabalia, Beit-lahia and Beit Hanoun)

wasthe highly dense populated area

as estimated by 281. 727 people

especially in Jabalia refugee camp
as a highly crowded area and side

by side homes. Followed by Gaza

516.882 person where it represents

the city as urban community and

high socio-economicstatus. The

832

Khanyounis, Garara and Abassan)

where some areas considered as a

village 460.667 person (PCBS,

1999). This showed a variation in

knowledge of mothers between the

three studied regions. In the study

(45.4%) of women were of low in-

come level. This reflected the po-

verty in the Palestinian community

reported by UNRWA emergency

Appeal (2008). Abu-Murad (2004)

reported that the Israeli siege and

closure has had a devastating impact

on the economic situation of the
Palestinians in general and the refu-

geesin particular.
The education level of the Pales-

tinian was improved highly and the
present study supports this urge

where the university educated

women recorded (27%).



 

 

 

 

 

 

 

 

 

 

 

  

Table 8: Mothers (n=659) Knowledge and practice towards diarrhoea

Mothers’ knowledgevariability Frequency %

Diarrheic child: Yes 510 77.4
Diarrheic child: No 149 22.6
Numberof episodes: Non 153 232

Numberofepisodes: 1-3 times 202 30.7

Numberofepisodes: 4-7 times 220 33.4
Numberofepisodes: >7 times 84 12.7
Mothers know steps: Yes 611 92.7
Mothers know steps: No 48 7.3

Steps taken with diarrheic child: Oral rehydrationsalt 94 14.3

Steps taken with diarrheic child: Breast feeding 290 44.0

Steps taken with diarrheic child: Giving potato to child 186 28.2

Steps taken with diarrheic child: Going to Physician 8 13.5

Reasonsofdiarrhea: Cold 256 38.8

Reasonsofdiarrhea: Food type 86 13.1

Reasonsof diarrhea: Playing outdoors 224 34.0

Reasonsofdiarrhea: Artificial feeding 93 14.1

Diarrhea symptoms: Increasing times of defecation 80 12.1

Diarrhea symptomsStool bulk 58 8.8

Diarrhea symptoms Watery stool 364 55.2

Diarrhea symptoms Dryness of mucous membrane 157 23.8

Diarrhea complications: No answer 22 3.3

Diarrhea complications: Constipation 174 26.4

Diarrhea complications: Refuse eating 52 7.9

Diarrhea complications: Refuse eating & tired 411 62.4

Opinionof laboratory examination: Yes 631 95.8

Opinionof laboratory examination: No 28 4.2

Receiving health education: Yes 533 80.9

Receiving health education: No 126 19.1

Health education place: No answer 120 18.2

Health education place: Primary health care center 278 42.2

Health education place: Media 70 10.6

Health education place: Pharmacy 191 29.0

Importanceof stool examination: No answer 34 5.2

Importanceof stool examination: for diarrhea reasons 218 33.1

Importance ofstool examination: for parasite type 198 30.0

Importanceof stool examination: for bacteria type 160 24.3

Importance of stool examination: To determine treatment 49 7.4 |   
 

Gaza Strip is a high dense popu-
lated area, (48.6%) had children 3-

6/family. The crowding index re-

flected the problem of crowdnessin

small a limited area, (75.6%) lived

in house with 2-4 room. This agreed

with Abu-Murad (2004).
Houses grounds were cemented

(80.6%) and (19.4%) with sandy

grounds. This may pose the trans-

mission of infective stages in sand.

833

Municipality tap for drinking was

60.2% regular controlled by chlori-

nation (Gaza Municipality, 2008).
Al-agha and Mortaja (2005) found

in parts of Gaza the chloride and
nitrate contents of domestic water

exceeded WHOguideline. Drinking

water must be monitored regularly

to avoid. Al-Sharif (2003) reported

that the main source of contamina-

tion of the wells water in Beit-lahia



was waste water treatment facility

(WWTP). Improvementin the infra-

structure was observed in the last

decade where (78.1%) of women

whose houses connected to closed
sewers. The awareness was highly
towards the garbage disposal where

(84.2%) women used plastic bags.

A considerable percent of the inves-

tigated women was found breeding

animals (17.9%), as zoonotic para-
sites can't be excluded. Also, the

close distance between kitchen and

bathroom was high (61.8%). This

reflected the high possible transmis-

sion and contamination inside the

housesin case ofintestinal parasitic

infection and diarrhea causing or-

ganisms. Also, due to the increas-

ing in the population in small area

of land put more pressure on sewer

system and seeping from pipes and

contact to drinking water occurred.

The regular sewers flooding are

very commonin GazaStrip streets.

The women (77.4%) reported that

their children had diarrhea. This

phenomenon indicated the difficult

health situation of the children and

risk factors related to diarrhea. In-

testinal parasitic diseases were re-

ported in manystudies in GazaStrip
in the last decade (Al-Hindi and Al-

Zain, 2008; Kanouet al. 2006; AL-
Wahaidi, 1997). Artificial feeding

was common. The prevalence of

diarrhea was similar to 62% (Jouda

and Abu-Ayada, 1998) and differed

from 54% (Jouda and Abu-Ayada,
1999) with variant episodes number.
High knowledge (92.7%) was re-

garding diarrhea. The oral rehydra-
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tion solution (ORS) was of low use

(14.5%) compared to continuous

breast feeding (44%). The results

agreed with Al-Whaidi (2006) wo

found that most women do not stop
breast feeding and ORS was poorly

used by mothers with different edu-

cated levels. In the present study
cold and playing with dirties were

the commonest causes of diarrhea

(38.8%) and (34%) respectively. Te

agreed with Jouda (1999) who re-

ported 42.1%, while Al-Wahaidi

(2006) found that the commonest

causes of diarrhea were cold and

teething. So, cold represented the

main cause of diarrhea (Jouda and

Abu-Ayada 1998, 1999; Al-Wahai-
di, 2006). Again, physician consul-

tation in diarrhea was high (93.6%).

Watery stool was the most symp-

tomsof them (55.2%).
The present study showed that

80.9% mothers received health edu-

cation in primary health care cen-

ters. Varied responses were reported

regarding the importance of stool

examination. Al-Wahaidi (2006) re-

ported that treatment of diarrhea
was practiced on the expense of

ORS.
The highest children with intestin-

al parasites and diarrhea (39.4%)

and (81.8%) of mothers with age
26-35 years (P<.0.05 & p=0.07)

respectively. No doubt, early mar-

riage affected mothers’ health.
Children ofIlliterate mothers was

the most infected (46.2%), while
there was similar prevalence for

both primary and secondary (40%)

and (46%). This brings that similar



chances and sucibtability for para-
sites for all. This was due to the fact

that most of the mothers had sec-

ondary education. The group with

parasites and diarrhea had family

income < 200$ (45.8%-46.3%), re-

flecting the socioeconomic differ-

ence. The children of widow mother

had highest intestinal parasites

(55%) and higher diarrhea (85%).

This may be correlated to the moth-

er care and reflect the care of each

parent towardstheir children. Child-

ren whose mother work had lower

parasites (23.9%) compared to those
of none working one (76.5%). The

working mother had a chance of

education as116/180 (64.4%) had

barcarole degree P=0.05, P=0.04).

The highly infected children were
from south (40.6%), those with di-

arrhea were from Gaza (36.1%).

South is an agricultural area with

poor ignored sewers where kha-

nyounis had cesspool sewage sys-

tem. Theviral and bacterial enteri-

tis were commonin children espe-

cially in summer. Abu Elamreen

(2007) reported that infections with

bacterial pathogens peak during the

summertime whenthere are suitable

conditions such as humidity and

high temperature which facilitate

bacterial growth and dissemination.
A total of 27.3% of mothers gave

antibiotics. Abu Elamreen (2007)
reported that misuse of antibiotics
resulted in increased resistance to

drugs. Family member had crucial

effect on prevention of infection,

50.2% of children with intestinal
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parasites belong to family size (3-6)

and 51% ofdiarrhea.

Conclusion

Prevalence of intestinal parasites

and diarrhea was found in children

in spite of the knowledge and per-

ception of their mothers. Improve-

ment of health conditions is a must

side by side with mother education.
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