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Summary

Background and objectives:

The aim is to Detect  anti rota virus IgG ,IgM in children presented with  gastroenteritis    and the possible correlation of  age and gender with frequency of infection    . 

Methods: 

 Detection of anti rota virus IgG ,IgM in 78  serum  samples from diarrheic children   via Immunochromatography .

Results:

      In this study, (78) children with diarrhea were involved. The minimum age of infected children was (1) months while maximum age was 5years and the mean age was 13.0385 ± 11.90705  months. Males represent (64. 1%) and the rest (35.9%) were females. 

       Among the age group (˂I) year, rota virus  detected  by immunochromatography in  (29.49%).Age group (I-3) year, rota virus detected in (15 %)  . Among the age group (3.1-5) year, rota virus  detected in  (1.28%) . Significant  difference ( P value =0.019) ,with positive   correlation ( P value =0.030)  between age groups  and rota virus  infection  was detected. 
              Among males , rota virus  detected by Immunochromatography   in  (30.77%)  versus (15.38%) for females .Neither  Significant  difference ( P value =0.662) ,nor   correlation ( P value =0.667)  between gender  and Rota virus  infection  was detected as shown in table (4).

 Conclusion :  current study indicate that rota virus infection  was more common among children . most frequent affected age was during first year of life. Susceptibility of infection was independent from gender of children . 
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Chapter One

Review of literatures
1.1.Introduction
                 Rotavirus is the most common cause of diarrheal disease among infants and young children Dennehy 2015()
.  It is a genus of  double-stranded RNA viruses in the family Reoviridae.

               Nearly every child in the world is infected with rotavirus at least once by the age of five Bernstein 2009()
. Immunity develops with each infection, so subsequent infections are less severe; adults are rarely affected. There are eight species of this virus, referred to as A, B, C, D, E, F, G and H. Rotavirus A, the most common species, causes more than 90% of rotavirus infections in humans Grimwood and Lambert 2009()
.

              The virus is transmitted by the faecal-oral route. It infects and damages the cells that line the small intestine and causes gastroenteritis (which is often called “stomach flu” despite having no relation to influenza). Although rotavirus was discovered in 1973 by Ruth Bishop and her colleagues by electron micrograph images Bishop 2009()
 and accounts for approximately one third of hospitalizations for severe diarrhoea in infants and children, its importance has historically been underestimated within the public health community, particularly in developing countriesSimpson et al. 2007()
 . In addition to its impact on human health, rotavirus also infects animals, and is a pathogen of livestockMaclachlan and Dubovi 2010()

             Rotavirus is usually an easily managed disease of childhood ,but in 2013, rotavirus caused 37 percent of deaths of children from diarrhoea and 215,000 deaths worldwide , and almost two million more become severely ill Tate et al. 2016()
. Most of these deaths occurred in developing countries World Health Organization 2008()
. In the United States, before initiation of the rotavirus vaccination programme, rotavirus caused about 2.7 million cases of severe gastroenteritis in children, almost 60,000 hospitalizations, and around 37 deaths each year Fischer et al. 2007()
. Following rotavirus vaccine introduction in the United States, hospitalization rates have fallen significantly Leshem et al. 2014()
. Public health campaigns to combat rotavirus focus on providing oral rehydration therapy for infected children and vaccination to prevent the disease Diggle 2007()
. The incidence and severity of rotavirus infections has declined significantly in countries that have added rotavirus vaccine to their routine childhood immunization policies Jiang et al. 2010(, Giaquinto et al. 2011)
.
1.2.History
In 1943, Jacob Light and Horace Hodes proved that a filterable agent in the faeces of children with infectious diarrhoea also caused scours (livestock diarrhoea) in cattle Light and Hodes 1943()
.Mebus et al. 1976(  Three decades later, preserved samples of the agent were shown to be rotavirus )
.[120]  In the intervening years, a virus in mice was shown to be related to the virus causing scours Woode et al. 1976()
.Ruth Bishop   In 1973,  and colleagues described related viruses found in children with gastroenteritis  In 1974, Thomas Henry Flewett suggested the name rotavirus after observing that, when viewed through an electron microscope, a rotavirus particle looks like a wheel (rota in Latin) Flewett and Woode 1978()
  the name was officially recognised by the International Committee on Taxonomy of Viruses four years later Matthews 1979()
.Woode et al. 1976(  In 1976, related viruses were described in several other species of animals )
.Flewett and Woode 1978(  These viruses, all causing acute gastroenteritis, were recognised as a collective pathogen affecting humans and animals worldwide  )
. Rotavirus serotypes were first described in 1980 Beards and Brown 1988()
, and in the following year, rotavirus from humans was first grown in cell cultures derived from monkey kidneys, by adding trypsin (an enzyme found in the duodenum of mammals and now known to be essential for rotavirus to replicate) to the culture medium. Urasawa et al. 1981()
 The ability to grow rotavirus in culture accelerated the pace of research, and by the mid-1980s the first candidate vaccines were being evaluated Ward et al. 2009()
. 
                In 1998, a rotavirus vaccine was licensed for use in the United States. Clinical trials in the United States, Finland, and Venezuela had found it to be 80 to 100% effective at preventing severe diarrhoea caused by rotavirus A, and researchers had detected no statistically significant serious adverse effects Cortese et al. 2009()
. The manufacturer, however, withdrew it from the market in 1999, after it was discovered that the vaccine may have contributed to an increased risk for intussusception, a type of bowel obstruction, in one of every 12,000 vaccinated infants.[130] The experience provoked intense debate about the relative risks and benefits of a rotavirus vaccine Bines 2006()
. In 2006, two new vaccines against rotavirus A infection were shown to be safe and effective in children Dennehy 2008()
, and in June 2009 the World Health Organization recommended that rotavirus vaccination be included in all national immunization  programmes to provide protection against this virusWorld Health Organization 2009()
. 
1.3.Types of rotavirus

There are eight species of rotavirus, referred to as A, B, C, D, E, F, G, and H Smith and Simmonds 2014()
.[81]  Humans are primarily infected by species A, B and C, most commonly by species A. A–E species cause disease in other animals, species E and H in pigs, and D, F and G in birds Kirkwood 2010(, Marthaler et al. 2014)
. Within rotavirus A there are different strains, called serotypes O'ryan 2009()
. As with influenza virus, a dual classification system is used based on two proteins on the surface of the virus. The glycoprotein VP7 defines the G serotypes and the protease-sensitive protein VP4 defines P serotypes Patton 2012()
.Desselberger et al. 2006(  Because the two genes that determine G-types and P-types can be passed on separately to progeny viruses, different combinations are found )
.  
1.4.Structure

The genome of rotavirus consists of 11 unique double helix molecules of RNA which are 18,555 nucleotides in total. Each helix, or segment, is a gene, numbered 1 to 11 by decreasing size. Each gene codes for one protein, except genes 9, which codes for twoDesselberger 2000()
.icosahedral  The RNA is surrounded by a three-layered  protein capsid. Viral particles are up to 76.5 nm in diameter and are not enveloped Pesavento et al. 2006()
.

1.4.A.Proteins 

There are six viral proteins (VPs) that form the virus particle (virion). These  structural proteins  are called VP1, VP2, VP3, VP4, VP6 and VP7. In addition to the VPs, there are  six nonstructural proteins (NSPs), that are only produced in cells infected by rotavirus. These are  called NSP1, NSP2, NSP3, NSP4, NSP5 and NSP6 Kirkwood 2010()
. 




 Figure ( 1-1 ): A simplified diagram of the location of rotavirus structural proteins

At least six of the twelve proteins encoded by the rotavirus genome bind RNA Patton 1995()
 . The role of these proteins play in rotavirus replication is not entirely understood; their functions are thought to be related to RNA synthesis and packaging in the virion, mRNA transport to the site of genome replication, and mRNA translation and regulation of gene expressionPatton 2001()
. 
1.4.A.1Structural proteins 

VP1 is located in the core of the virus particle and is an RNA polymerase enzyme Vasquez-del Carpio et al. 2006()
.  In an infected cell this enzyme produces mRNA transcripts for the synthesis of viral proteins and produces copies of the rotavirus genome RNA segments for newly produced virus particles.





Figure (2-1 ): Electron micrograph of gold nanoparticles attached to rotavirus. The small dark circular objects are gold nanoparticles coated with a monoclonal antibody specific for rotavirus protein VP6.

  VP2 forms the core layer of the virion and binds the RNA genome Arnoldi et al. 2007()
.guanylyl transferase  VP3 is part of the inner core of the virion and is an enzyme called . This is a capping enzyme that catalyses the formation of the 5' cap in the post-transcriptional modification of mRNA.[94] The cap stabilises viral mRNA by protecting it from nucleic acid degrading enzymes called nucleases.[95].VP4 is on the surface of the virion that protrudes as a spike Gardet et al. 2006()
.receptors  It binds to molecules on the surface of cells called  and drives the entry of the virus into the cell.[97] VP4 has to be modified by the protease enzyme trypsin, which is found in the gut, into VP5* and VP8* before the virus is infectious Jayaram et al. 2004()
.virulent  VP4 determines how  the virus is and it determines the P-type of the virus Hoshino et al. 2002()
. VP6 forms the bulk of the capsid. It is highly antigenic and can be used to identify rotavirus species Bishop 1996()
.[100]  This protein is used in laboratory tests for rotavirus A infections..VP7 is a glycoprotein that forms the outer surface of the virion. Apart from its structural functions, it determines the G-type of the strain and, along with VP4, is involved in immunity to infection Pesavento et al. 2006()
. 
1.4.A.2.Nonstructural viral proteins 

NSP1, the product of gene 5, is a nonstructural RNA-binding protein Hua et al. 1993()
.interferon  NSP1 also blocks the  response, the part of the innate immune system that protects cells from viral infection. NSP1 causes the proteosome to degrade key signaling components required to stimulate production of interferon in an infected cell and to respond to interferon secreted by adjacent cells. Targets for degradation include several IRF transcription factors required for interferon gene transcription Arnold 2016()
. 
NSP2 is an RNA-binding protein that accumulates in cytoplasmic inclusions (viroplasms) and is required for genome replication Taraporewala and Patton 2004()
. NSP3 is bound to viral mRNAs in infected cells and it is responsible for the shutdown of cellular protein synthesis Poncet et al. 1993()
.poly(A)-binding protein  NSP3 inactivates two translation initiation factors essential for synthesis of proteins from host mRNA. First, NSP3 ejects  (PABP) from the translation initiation factor eIF4F. PABP is required for efficient translation of transcripts with a 3' poly(A) tail, which is found on most host cell transcripts. Second, NSP3 inactivates eIF2 by stimulating its phosphorylation. Efficient translation of rotavirus mRNA, which lacks the 3' poly(A) tail, does not require either of these factors López and Arias 2012()
. 
1.5.Signs and symptoms
Rotaviral enteritis is a mild to severe disease characterised by nausea, vomiting, watery diarrhoea and low-grade fever. Once a child is infected by the virus, there is an incubation period of about two days before symptoms appear Hochwald and Kivela 1999()
.Dehydration  The period of illness is acute. Symptoms often start with vomiting followed by four to eight days of profuse diarrhoea.  is more common in rotavirus infection than in most of those caused by bacterial pathogens, and is the most common cause of death related to rotavirus infection Maldonado and Yolken 1990()
. 
            Rotavirus A infections can occur throughout life: the first usually produces symptoms, but subsequent infections are typically mild or asymptomatic,[19]

 HYPERLINK "https://en.wikipedia.org/wiki/Rotavirus" \l "cite_note-pmid9015109-20" [20] as the immune system provides some protection.[21]

 HYPERLINK "https://en.wikipedia.org/wiki/Rotavirus" \l "cite_note-pmid19252425-22" [22] Consequently, symptomatic infection rates are highest in children under two years of age and decrease progressively towards 45 years of age Chen et al. 2017()
.Grimwood and Lambert 2009( Infection in newborn children, although common, is often associated with mild or asymptomatic disease )
; the most severe symptoms tend to occur in children six months to two years of age, the elderly, and those with immunodeficiency. Due to immunity acquired in childhood, most adults are not susceptible to rotavirus; gastroenteritis in adults usually has a cause other than rotavirus, but asymptomatic infections in adults may maintain the transmission of infection in the community Jaykus et al. 2013()

1.6.Transmission
Rotavirus is transmitted by the fæcal-oral route, via contact with contaminated hands, surfaces and objects De Graaf et al. 2017()
Dennehy 2000( , and possibly by the respiratory route )
.Bishop 1996(  Viral diarrhea is highly contagious. The faeces of an infected person can contain more than 10 trillion infectious particles per gram )
;Grimwood and Lambert 2009(  fewer than 100 of these are required to transmit infection to another person )
. 
              Rotaviruses are stable in the environment and have been found in estuary samples at levels up to 1–5 infectious particles per US gallon, the viruses survive between 9 and 19 days Dennehy 2000(, Greening and Cannon 2016)
.bacteria  Sanitary measures adequate for eliminating  and parasites seem to be ineffective in control of rotavirus, as the incidence of rotavirus infection in countries with high and low health standards is similar Dennehy 2015()
. 




 Figure (3-1): Rotaviruses in the faeces of an infected child

1.7.Disease mechanisms
        The diarrhoea is caused by multiple activities of the virus. Malabsorption occurs because of the destruction of gut cells called enterocytes. The toxic rotavirus protein NSP4 induces age- and calcium ion-dependent chloride secretion, disrupts SGLT1 transporter-mediated reabsorption of water, apparently reduces activity of brush-border membrane disaccharidases, and possibly activates the calcium ion-dependent secretory reflexes of the enteric nervous system Hyser and Estes 2009()
.lactase  Healthy enterocytes secrete  into the small intestine; milk intolerance due to lactase deficiency is a symptom of rotavirus infection  Farnworth 2008()
,disaccharide  which can persist for weeks. A recurrence of mild diarrhoea often follows the reintroduction of milk into the child's diet, due to bacterial fermentation of the  lactose in the gut Arya 1984()
. 




 Figure (4-1) :Electron micrograph of a rotavirus infected enterocyte (top) compared to an uninfected cell (bottom). The bar = approx. 500 nm

1.8.Diagnosis and detection
Diagnosis of infection with rotavirus normally follows diagnosis of gastroenteritis as the cause of severe diarrhoea. Most children admitted to hospital with gastroenteritis are tested for rotavirus A Patel et al. 2007()
. Specific diagnosis of infection with rotavirus A is made by finding the virus in the child's stool by enzyme immunoassay. There are several licensed test kits on the market which are sensitive, specific and detect all serotypes of rotavirus AMahy and Van Regenmortel 2010()
 .Other methods, such as electron microscopy and PCR, are used in research laboratories.[35] Reverse transcription-polymerase chain reaction (RT-PCR) can detect and identify all species and serotypes of human rotavirus Fischer and Gentsch 2004()
 . 
1.9.Treatment and prognosis
Treatment of acute rotavirus infection is nonspecific and involves management of symptoms and, most importantly, management of dehydration Diggle 2007()
.Alam and Ashraf 2003(  If untreated, children can die from the resulting severe dehydration )
.oral rehydration therapy  Depending on the severity of diarrhoea, treatment consists of , during which the child is given extra water to drink that contains small amounts of salt and sugar .oral rehydration solution  In 2004, the WHO and UNICEF recommended the use of low-osmolarity  and zinc supplementation as a two-pronged treatment of acute diarrhoea .intravenous therapy  Some infections are serious enough to warrant hospitalization where fluids are given by  or nasogastric intubation, and the child's electrolytes and blood sugar are monitored Patel et al. 2007()
.Probiotics  have been shown to reduce the duration of rotavirus diarrhoea,Ahmadi et al. 2015()
Lactobacillus  rhamnosus  and according to the European Society for Pediatric Gastroenterology "effective interventions include administration of specific probiotics such as  or  boulardiiSaccharomyces , diosmectite boulardii
, diosmectite or racecadotril."  Guarino et al. 2008()
Ramig 2007(  Rotavirus infections rarely cause other complications and for a well managed child the prognosis is excellent )
. 
1.10. Epidemiology

The seasonal variation of rotavirus A infections in England: rates of infection peak during the winter months.Rotavirus A, which accounts for more than 90% of rotavirus gastroenteritis in humans Alcalde et al. 2008()
,endemic  is  worldwide. Each year rotavirus causes millions of cases of diarrhoea in developing countries, almost 2 million of which result in hospitalization Simpson et al. 2007()
.Tate et al. 2016(  In 2013, an estimated 215,000 children younger than five died from rotavirus, 90 percent of whom were in developing countries )
.Pitzer et al. 2009(  Almost every child has been infected with rotavirus by age five )
.Leshem et al. 2014(  Rotavirus is the leading single cause of severe diarrhoea among infants and children, is responsible for about a third of the cases requiring hospitalisation )
,Tate et al. 2012(  and causes 37% of deaths attributable to diarrhoea and 5% of all deaths in children younger than five )
.Rheingans et al. 2006(  Boys are twice as likely as girls to be admitted to hospital for rotavirus )
.  Rotavirus infections  occur primarily during cool, dry seasons. The number attributable to food contamination is unknown Levy et al. 2009()
.           
               Outbreaks of rotavirus A diarrhoea are common among hospitalized infants, young children attending day care centres, and elderly people in nursing homes Anderson and Weber 2004()
.Bucardo et al. 2007( During 2005, the largest recorded epidemic of diarrhoea occurred in Nicaragua. This unusually large and severe outbreak was associated with mutations in the rotavirus A genome, possibly helping the virus escape the prevalent immunity in the population )
.   
Rotavirus B, also called adult diarrhoea rotavirus or ADRV, has caused major epidemics of severe diarrhoea affecting thousands of people of all ages in China. These epidemics occurred as a result of sewage contamination of drinking water Ouedraogo et al. 2017()
. Rotavirus B infections also occurred in India in 1998; the causative strain was named CAL. Unlike ADRV, the CAL strain is endemic. To date, epidemics caused by rotavirus B have been confined to mainland China, and surveys indicate a lack of immunity to this species in the United States Lausch et al. 2017()
. 
Rotavirus C has been associated with rare and sporadic cases of diarrhoea in children, and small outbreaks have occurred in familiesOuedraogo et al. 2017()
. 
1.10. Prevention

 1.10.A. Rotavirus vaccine
Rotavirus is highly contagious and cannot be treated with antibiotics or other drugs. Because improved sanitation does not decrease the prevalence of rotaviral disease, and the rate of hospitalizations remains high despite the use of oral rehydrating medicines, the primary public health intervention is vaccination Bernstein 2009()
.Jiang et al. 2010(  Two vaccines against Rotavirus A infection are approved for global use and are safe and effective in children )
:GlaxoSmithKline  Rotarix by  O’Ryan 2007()
 ] and RotaTeq by Merck Matson 2006()
.Jiang et al. 2010(  Both are taken orally and contain attenuated live virus)
.Dbaibo et al. 2016(  Three vaccines are licensed for use in national markets only: ROTAVAC®, licensed in India in 2014; Motavin-M1™, licensed in Vietnam in 2007; and Lanzhou Lamb Rotavirus Vaccine, licensed in China in 2000 )
.World Health Organization  Additional rotavirus vaccines are under development. In 2009, the  (WHO) recommended that rotavirus vaccine be included in all national immunization programmes Tate et al. 2010()
.Shah et al. 2016(  The incidence and severity of rotavirus infections has declined significantly in countries that have acted on this recommendation)
.  A 2014 review of available clinical trial data from countries routinely using rotavirus vaccines in their national immunization programs found that rotavirus vaccines have reduced rotavirus hospitalizations by 49-92 percent and all cause diarrhoea hospitalizations by 17-55 percent Tate and Parashar 2014()
.Richardson et al. 2010(  In Mexico, which in 2006 was among the first countries in the world to introduce rotavirus vaccine, diarrhoeal disease death rates dropped during the 2009 rotavirus season by more than 65 percent among children age two and under )
.Patel et al. 2012(  In Nicaragua, which in 2006 became the first developing country to introduce a rotavirus vaccine, severe rotavirus infections were reduced by 40 percent and emergency room visits by a half )
.Patel et al. 2011(  In the United States, rotavirus vaccination since 2006 has led to drops in rotavirus-related hospitalizations by as much as 86 percent. The vaccines may also have prevented illness in non-vaccinated children by limiting the number of circulating infections )
.Todd et al. 2010(  In developing countries in Africa and Asia, where the majority of rotavirus deaths occur, a large number of safety and efficacy trials as well as recent post-introduction impact and effectiveness studies of Rotarix and RotaTeq have found that vaccines dramatically reduced severe disease among infants )
.  In September 2013, the vaccine was offered to all children in the UK, aged between two and three months, and it is expected to halve the cases of severe infection and reduce the number of children admitted to hospital because of the infection by 70 percent Parashar et al. 2009()
.Karafillakis et al. 2015(  Rotavirus vaccines are licensed in over 100 countries, and more than 80 countries have introduced routine rotavirus vaccination, almost half with the support of Gavi, the Vaccine Alliance   In Europe, hospitalization rates following infection by rotavirus have decreased by 65% to 84% following the introduction of the vaccine.)
. To make rotavirus vaccines available, accessible, and affordable in all countries—particularly low- and middle-income countries in Africa and Asia where the majority of rotavirus deaths occur PATH, the WHO, the U.S. Centers for Disease Control and Prevention, and GAVI, the Vaccine Alliance have partnered with research institutions and governments to generate and disseminate evidence, lower prices, and accelerate introduction Moszynski 2011()
. 
1.11. Aim Of The Study :
1. Immunochromatographic Detection of Rota virus infection in children under five years

2. Determination  of  possible correlation between   infection and both of age and gender      

Chapter Two

Materials and Methods
2-1. Demography and Sampling: 

In this cross-sectional study, (78) children presented with acute diarrhea ;which approved via clinical and microbiological examinations; attended to outpatient's clinic of Albatul  teaching hospital   during a period from November 2016 to April  2017 were selected. The present research was approved by ethic committee of  pathology department, college of  veterinary medicine, Diyala University. At first the aim of study was explained for all participants or their parents and after obtaining their oral consent they have been studied.

2.2. Blood Collection: 

.  Venous blood specimens were collected from using 70% alcohol as disinfectant. The blood was collected in a sterile plastic plane tube and allows it to clot at room temperature for 1h.Once the clot has formed, loosen it from the walls of the container to aid retraction. Kept at 4oC and leave it there overnight. the expressed serum was collected and centrifuge at 150 g for 5 minutes (to sediment erythrocytes) and then at 350g for 15 minutes .Test serum was clear and non-hemolyzed refrigerated at (2-8 °c ) until use  AL-Ezzy 2013()

2.3. Detection of Rota virus infection: 

2.3.A.Rota virus  IgG/IgM Rapid Test Cassette Serum / Plasma)
 Infection with rota virus was determined using immunochromatographic technique  . Rota virus  IgG/IgM rapid test cassette  is a lateral flow immunoassay for the simultaneous detection and differentiation of anti- Rota virus  IgG/IgM  in human serum or plasmaparamedical 2016()
. It is intended to be used as a diagnostic test  for quantitative detection .
2.4.TEST PRINCIPLE 

To perform the test, an aliquot of diluted serum /plasma is  added to the sample well of the test cassette.  IgM and IgG in the sample react with gold particles coated with Rota virus envelope proteins. 

  The sample flows through a label pad containing rota virus envelope proteins coupled to red-colored colloidal gold. If the  serum sample contains rotavirus antibodies IgM  ,IgG , the antigen will bind to the antibody coated on the colloidal gold particles to form antigen-antibody-gold complexes. These complexes move on the nitrocellulose membrane by capillary action toward the test line region on which rotavirus specific antibodies are immobilized. As the complexes reach the test line, they will bind to the antibody on the membrane in the form of a line. A second red control line will always appear in the result window to indicate that the test has been correctly performed and the test device functions properly. If rotavirus antibodies  is not present or lower than the detection limit of the test, only the control line will be visible. If the control line dose not developed, the test is invalid.
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Figure (1-2 ): Immunochromatography test kit  used in current study 

2.5. The chromatography test procedure 

1) the specimen and test components was bring to room temperature if refrigerated or frozen. Mix the specimen well, prior to assay, once thawed.

2) When ready to test, the pouch was opened  to remove device. The test device placed  on a clean, flat surface.

3) the device  was labeled with the specimen’s ID number.

4) the plastic dropper was filled  with the specimen. 

   the dropper was holed  vertically , 1 drop (about 30-45 μL)  of specimen  was dispensed into the sample well. Then 1 drop (about 30-45 μL) of sample Diluent was added  immediately.

5) Set up timer. 

6) Results can be read in 15 minutes. Positive results can be visible in as short as 1 minute.

Don’t read result after 15 minutes. To avoid confusion, discard the test device after interpreting the result.

2.6. Interpretation Of Assay Result

1. Negative Result: If only the C line is present, the absence of any burgundy color in both the test lines (M and G) indicates that no anti-Rota virus. antibodies are detected in the specimen. The result is negative or non-reactive

2. Positive Result: 

a. In addition to the presence of the C line, if only the M line is developed, the test indicates the presence of IgM anti- Rota virus in the specimen. The result is positive or reactive. 

[image: image11.jpg]



b. In addition to the presence of the C line, if only the G line is developed, the test indicates the presence of IgG anti- Rota virus in the specimen. The result is positive or reactive.  
[image: image12.png]—
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c. In addition to the presence of the C line, if both the M and the G lines are developed, the test indicates the presence of both IgG and IgM anti- Rota virus in the specimen. The result is also positive or reactive. 

2.6. Statistical analysis: 
Demography  was calculated by statistical analysis using SPSS for windows TM version 17.0. Pearson correlation used to estimate categorical   data correlations. The level of significance was 0.05(two-tail) in all statistical testing; significant of correlations include also 0.01 (two-tail). The level of confidence limits was 0.095.   

Chapter Three

Results 

Results:
      In this study, (78) children with diarrhea were involved. As shown in table (1), the minimum age of infected children was (1) months while maximum age was 5years and the mean age was 13.0385 ± 11.90705  months. Males represent (64. 1%) and the rest (35.9%) were females, As shown in table (2). 
       Table (3) shown that among the age group (˂I) year, Rota virus  detected  by Immunochromatography  (29.49%).Age group (I-3) year, Rota virus detected by  Immunochromatography (15 %). Among the age group (3.1-5) year, Rota virus  detected by Immunochromatography  (1.28%)   . Significant  difference ( P value =0.019) ,with positive   correlation ( P value =0.030)  between age groups  and Rota virus  infection  was detected. 
Among males , rota virus  detected by Immunochromatography   in  (30.77%)  versus (15.38%) for females .Neither  Significant  difference ( P value =0.662) ,nor   correlation ( P value =0.667)  between gender  and Rota virus  infection  was detected as shown in table (4).

Table (1):   General description of patients’ age

	Age

(Months )
	Minimum
	1 

	
	Maximum
	60   

	
	Mean ±SD
	13.0385 ± 11.90705  


Table (2):   General description of patients’ gender

	Gender
	No.(%)

	
	male
	50(64. 1%)

	
	female
	28 (35.9%)

	
	Total
	78(100%)


                   Table (3):  Rotavirus distribution according to a age
	Age group

(year)
	Immunochromatography
	Total

	
	
	

	<1
	Positive
	23(29.49%)

	
	Negative
	23(30%)

	1-3
	Positive
	12(15%)

	
	Negative
	16(20%)

	3.1-5
	Positive
	1(1.28%)

	
	Negative
	3(3.85%)

	(2
	35.238

	P value
	0.019

	R
	0.246

	P value
	0.030


Table (4):  Rotavirus distribution according to Gender
	sex
	Immunochromatography
	Total

	
	positive
	negative
	

	Male
	24 (30.77%)
	26

(33.33 %)
	50

(64.10%) 

	Female
	12(15.38%)
	16(20.51%)
	28(35.90%)

	Total 
	36

 ( 46.15%)
	42

(53.85%)
	78(100%)

	(2
	0.191

	P value
	0.662

	R
	0.049

	P value
	0.667
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Figure (1-3): Immunochromtography test kit  used in current study 
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Figure (2-3 ):IgG, IgM buffer solution used in current study 
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Figure (3-3): Immunochromtography cassette    used in current study  
A:positive , patient has detectable  IgG  and IgM anti-Rota virus  antibodies  in serum. B: patient has detectable  IgG anti-Rota virus  antibodies in serum. C:Negative,patient has no detectable antibodies in serum. 
Chapter Four 

Discussion

Discussion :
                Rotavirus is a reason for hospitalization. It is prevailing in areas where the sanitation and drinking water supply are unhygienic. Children usually are vulnerable group to many infectious diseases. They are being the first victims of any contamination of water and food. In this study, The minimum age of infected children was (1) months while maximum age was 5 years and the mean age was   and the mean age was 13.0385 ± 11.90705  months. The reported age come in line with that reported in local Abood 2010()
and  international studies in SudanElawad and Masaad 2015()
,India Dhiman et al. 2015()
and Taiwan Lee et al. 2012()
 . in current study, males represent (62.5%) which come in accordance with findings in Iraq  Abood 2010(, Zaman et al. 2012)
; IndiaDhiman et al. 2015()
SudanElawad and Masaad 2015()
.

                  In current study a high Rota virus associated gastroenteritis detected in  46.15% according to Immunochromatography  . This result was  lower than reported cases in Erbil-Iraq(37%) Ahmed HM 2006()
 probably due to environmental factors in northern Iraq   .Higher than reports from other  local study (18.75%) AL-Ezzy; and Abood; 2013()
 and in other countries like India in which  a total of   21% of  diarrhea cases of children  ˂5 years of age were positive for rota virus using  ELISA in Punjab ; Chandigarh (16-19%), Kolkata (5-22%) and Chennai (20.8%)  in IndiaDhiman et al. 2015()
.current prevalence  of rotavirus  associated acute gastroenteritis come within range detected in Middle Eastern and North African countries  (16% to 61% )per year Khoury et al. 2011()
. 
             In current study, the positivity of latex agglutination significantly correlated with age.  This attributed to the fact that exposure to rotavirus in current study appear to be declined with increased age ,for this reason viral particles will be decreased in fecal samples and finally the results of immunochromatography  test affected by false negative results .   
Chapter Five

Conclusions & Recommendations 

5.1.Conclusions

Current study indicate  the following  points :

1) rota virus infection  was more common among children . 
2) most frequent affected age was during first year of life. Susceptibility of infection was independent from gender of children .
 5.2.  Recommendations 

This study recommends the following points:
1) Further investigation of rota virus risk factors in local community in Diyala province.
2)  Detection of rota virus strain in animals and human ,for tracing of communicability among local community especially in rural regions in Diyala province . 
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