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Abstract: 
Background: Rotavirus infection is the leading single cause of 
severe diarrhea among infants and young children. More than 
٥٠٠،٠٠٠ children under ٥ years of age die from rotavirus 
infection each year, and almost ٢ million more become 

severely ill. 
Objectives:  To determine the rate of anti-rotavirus IgG 

antibody among healthy population and patients with diarrhea 
in Baquba- Diyala province.  

Materials and methods: The present study was extended from 
١/July/٢٠٠٧ to ١/September/ ٢٠٠٨ in Baquba city. A total of 
٣٠٠ fecal specimens were collected from patients suffering 
from acute diarrhea. The patients include (٪٤٥٫٣) ١٣٦ females 
with mean age (٤٫٧ ± ٧٫٨) years, and ١٦٤ males with mean 
age (٣٫٤ ±٥٫٣) years. BioRad-Rota kit is a highly sensitive 
agglutination test was used for detection of rotavirus in fecal 
specimens. Anti-rotavirus IgG antibody was detected by 
ELISA technique in ١٥٠ patients and ٣٥ healthy control sera. 

All data were statistically analyzed. 
Results: The results revealed that the anti-rotavirus IgG 
antibody positivity rate among patients was ٤٩٫٣٪ compared 
to ٣٧٫١٪ among the healthy population. Additionally, ٢٥٫٧٪ of 
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patients who were positive for rotavirus infection as detected 
by agglutination test in the stool were also positive for anti-
rotavirus IgG antibody. On the other hand, (٪٢٢٫٤)١٧ of 
patients with rotavirus diarrhea were negative for anti-
rotavirus IgG antibody. The effects of age, gender, residence, 
type of water supply, and type of feeding on the frequency of 
anti-rotavirus IgG antibody in both patients and healthy groups 

were statistically insignificant. 
Conclusion: Nearly two third of healthy population in Baquba 
city are liable for rotavirus infection as they lack anti-rotavirus 

IgG antibody. 
Keywords: Rotavirus, acute diarrhea,  Anti-rotavirus IgG. 

Introduction: 
 Rotavirus is ubiquitous infection that is the leading 

cause of severe diarrhea worldwide. Severe infections are most 
commonly observed in the first ٢ years of life, and most 
infections are mild or asymptomatic [١]. Rotavirus-induced 
diarrhea is associated with substantial morbidity and mortality 
rates and socioeconomic costs with adverse outcomes 
particularly prevalent in developing countries [٢،٣]. The 
frequency of rotavirus as a cause of sporadic cases of acute 
gastroenteritis ranges between ١٧٫٣٪ and [٤] ٪٣٧٫٤. Adults are 
also affected, especially those in families with an infected 

child; the disease also occur in close communities [٥]. 
Epidemiological studies have demonstrated that 
children who acquired natural rotavirus infections develop 
immunity to subsequent infections, with the protective effect 
increasing with each natural infection, and usually associated 
with low severity of subsequent rotavirus infection [٦،٧]. Infants 
in the first few months of life usually had higher maternal IgG 
titers, but when they are infected with rotavirus, they develop 
low IgM titers in acute phase sera and poor seroconversion ٣ 
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weeks later, suggesting that maternal antibodies inhibits viral 
replication and antibody responses [٨]. However, all patients ٦ 
months or more of age had IgM in the acute-phase sera, 
suggesting that IgM is a good marker of acute rotavirus 
infection [٩].  Anti-rotavirus IgG is the best overall marker of 
an infection, as the serocovalescent-phase sera of ٨١٪ of 
patient had rising titers of IgG, indicating that serum IgG is the 
most reliable marker of seroconversion and is a consistent 

proxy for protection against severe disease [١٠].  
Materials and methods: 

The present study was extended from ١st. July/٢٠٠٧ to 
١st. September/ ٢٠٠٨ in Baquba city. A total of ٣٠٠ fecal 
specimens were collected from patients suffering from acute 
diarrhea. The patients include (٪٤٥٫٣) ١٣٦ females with mean 
age (٤٫٧ ± ٧٫٨) years, and ١٦٤ males with mean age (٥٫٣± 
٣٫٤) years. BioRad-Rota kit is a highly sensitive agglutination 
test was used for detection of rotavirus in fecal specimens. 
Sera from ١٨٥ subjects (١٥٠ patients and ٣٥ apparently 
healthy individuals) were submitted for the detection of anti-
rotavirus IgG antibody by enzyme linked immunosorbant 

assay technique. All data were statistically analyzed. 
 

 
Results: 

The results showed that (٪٤٩٫٣) ٧٤ of the patients with 
acute diarrhea were positive for anti-rotavirus IgG antibody 
with a ٩٥٪ confidence interval range (٥٧٫٣ -٤١٫٣). Whereas, 
(٪٣٧٫١) ١٣ of the healthy controls were positive for anti-
rotavirus IgG antibody with a ٩٥٪ confidence interval range 
(٥٣٫٢-٢١). The difference between the two groups was 

statistically insignificant (P= ٠٫٩١), table (١). 
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Table (١): anti-rotavirus IgG positivity rate among 
study groups. 

Anti-rotavirus IgG Study 
group No. positive 

(%) 
No. negative 

(%) 

٩٥٪ confidence 
interval 

Patient 
group 

(٥٧٫٣-٤١٫٣) (٥٠٫٧) ٧٦ (٤٩٫٣) ٧٤ 

Healthy 
control 

(٥٣٫٢-٢١) (٦٢٫٩) ٢٢ (٣٧٫١) ١٣ 

P (Chi-square) = ٠٫٩١ [NS] 
Regarding the association between the rotavirus 
diarrhea (rotavirus in the stool specimens) and the serum anti-
rotavirus IgG positivity rate, the results revealed that 
(٪٢٥٫٧)١٩ of patients who had rotavirus diarrhea were positive 
for anti-rotavirus IgG antibody, and (٪٧٤٫٣)٥٥ of patients who 
had  non-rotavirus diarrhea were positive for anti-rotavirus 
IgG. On the other hand, (٪٢٢٫٤)١٧ of patients with rotavirus 
diarrhea were negative for anti-rotavirus IgG antibody, Table 

(٢). 
Table (٢): Frequency of  serum anti-rotavirus IgG in 

relation to detectable virus in the stool specimens. 
Rotavirus in stool specimens Serum anti-

rotavirus IgG No. negative 
(%) 

No. positive 
(%) 

Total 
No. (%) 

Negative (١٠٠) ٧٦ (٢٢٫٤) ١٧ (٧٧٫٦) ٥٩ 
Positive (١٠٠) ٧٤ (٢٥٫٧) ١٩ (٧٤٫٣) ٥٥ 

P (Chi-square) = ٠٫٦٤ [NS] 
Table (٣) showed that the effects of certain variables 
such as, type of water supply, type of feeding (for those < ٢ 
years), residence, gender, and age on the anti-rotavirus 
positivity rate in the patient group were statistically 

insignificant. 
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Table (٣): Effect of certain variables on the frequency of anti-
rotavirus IgG in patient group. 

Anti-rotavirus IgG 
Variables Total 

No. Positive 
(%) 

Negative 
(%) 

P(Chi-
square) 

Water 
supply 

Municipal 
water 

River water 
Tank water 

 
٩٢ 
٤٥ 
١٣ 

 
(٥١٫١) ٤٧ 
(٤٤٫٤) ٢٠ 

(٥٣٫٨) ٧ 

 
(٤٨٫٩) ٤٥ 
(٥٥٫٦) ٢٥ 

(٤٦٫٢) ٦ 

 
 

٠٫٧٢ [NS] 

Type of 
feeding 
Breast 

feeding 
Bottle 

feeding 
Mixed 

feeding 

 
٤٥ 
٣٨ 
١٥ 

 
(٤٦٫٧) ٢١ 
(٥٥٫٣) ٢١ 
(٤٦٫٧)  ٧ 

 
(٥٣٫٣) ٢٤ 
(٤٤٫٧) ١٧ 

(٥٣٫٣) ٨ 

 
 

٠٫٧١ [NS] 

Residence 
Urban 
Rural 

 
٧٠ 
٨٠ 

 
(٥١٫٤)٣٦ 

(٤٧٫٥) ٣٨ 

 
(٤٨٫٦) ٣٤ 
(٥٢٫٥) ٤٢ 

 
٠٫٦٣ [NS] 

Gender 
Female 

Male 

 
٦٣ 
٨٧ 

 
(٤٤٫٤) ٢٨ 
(٥٢٫٩) ٤٦ 

 
(٥٥٫٦) ٣٥ 
(٤٧٫١) ٤١ 

 
٠٫٣١[NS] 

Age (Years) 
< ١(infants) 

< ٢ 
(toddler) 

<٥ 
(preschoool) 

<١٠ 
Children) 

١٧-١٠ 
(teenagers) 

١٨ + 
(adults) 

 
٣٦ 
٣٧ 
٤٠ 
١١ 
١٢ 
١٤ 

 
(٥٢٫٨) ١٩ 
(٤٨٫٦) ١٨ 

(٥٠) ٢٠ 
(٥٤٫٥) ٦ 
(٤١٫٧) ٥ 
(٤٢٫٩) ٦ 

 
(٤٧٫٢) ١٧ 
(٥١٫٤) ١٩ 

(٥٠) ٢٠ 
(٤٥٫٥) ٥ 
(٥٨٫٣) ٧ 
(٥٧٫١) ٨ 

 
 
 

٠٫٩٨ [NS] 
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Similarly, in the healthy individuals, the effects of 
above variable on the frequency of anti-rotavirus IgG antibody 

were also statistically insignificant, table (٤). 
Table (٤): Effect of certain variables on the 

frequency of anti-rotavirus IgG in healthy individuals. 
Anti-rotavirus IgG 

Variables Total 
No. Positive 

(%) 
Negative 

(%) 

P(Chi-
square) 

Residence 
Urban 
Rural 

 
٢٠ 
١٥ 

 
(٥٠)١٠ 
(٢٠) ٣ 

 
(٥٠) ١٠ 
(٨٠)١٢ 

 
٠٫٠٧ [NS] 

Gender 
Female 

Male 

 
١٨ 
١٧ 

 
(٢٧٫٨) ٥ 
(٤٧٫١) ٨ 

 
(٧٢٫٢) ١٣ 

(٥٢٫٩) ٩ 

 
٠٫٢٤[NS] 

Age (Years) 
< ١(infants) 

< ٢ (toddler) 
<٥ 

(preschool) 
<١٠ 

Children) 
١٧-١٠ 

(teenagers) 
١٨ + (adults) 

 
٥ 
٢ 
٨ 
٨ 
٧ 
٥ 

 
(٢٠) ١ 
(٥٠) ١ 
(٢٥) ٢ 
(٥٠)٤ 

(٤٢٫٩) ٣ 
(٤٠) ٢ 

 
(٨٠) ٤ 
(٥٠) ١ 
(٧٥) ٦ 
(٥٠) ٤ 

(٥٧٫١) ٤ 
(٦٠) ٣ 

 
 
 

٠٫٨٦ [NS] 

 
 
 

Discussion: 
Rotavirus infection is the leading cause of severe 
diarrhea worldwide, accounting for ٨٪ of all diarrheal diseases 
and ٥٠-٪٢٠٪ of acute diarrhea that required hospitalization [١١]. 
Moreover, it causes about ١٥٠ million episodes of acute 
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gastroenteritis among children < ٥ years, ٢ million of them 
were hospitalized and about half million deaths annually [١٢].  

 Several studies have demonstrated that natural infection 
whether it is symptomatic or even asymptomatic confers 
protection against subsequent infection and this protection 
increases with each new infection and reduces the severity of 
diarrhea [٦،٧،١٣]. Additionally, it has been affirmed that the anti-
rotavirus IgA and IgG are the most reliable marker of 
protection against rotavirus infection and amelioration of the 

severity of disease [٧،٨،١٠]. 
In the present study, ٤٩٫٣٪ of the patients with acute 
diarrhea were positive for anti-rotavirus IgG. Studies 
regarding the seropositivity rate of anti-rotavirus IgG among 
infants and children have yielded variable results ranging from 
٤٦٪ to [٨،٩،١٣،١٤]  ٪٨١. The lower seroprevalence of anti-
rotavirus IgG obtained in this study may be related to the age 
range of the patients includedwhich is extended from < ١ year 
to > ١٨ years. Furthermore, it has been reported that children 
from low socio-economic class and malnutrition mayhave  
delayed seroconversion to anti-rotaviris IgG [١٥]. On the other 
hand, as the anti-rotavirus IgG is the most reliable marker of 
protection against infection and disease [ ٧،٨،١٠], our results 
found that ٦٢٫٩٪ of the healty individuals are vulnerable for 

infection by rotavirus as they lack the specific IgG. 
Another fascinating result in this study is that ٧٤٫٣٪ of 
patients who were positive for rotavirus IgG had no detectable 
virus in their stool. These patients may be either infants or 
children in whom the excretion of the virus in the stool was 
beyond the detectable level or adults in whom the virus is 
infrequently detectable in their stool [٢]. On the contrary, ٢٢٫٤٪ 
of the patients were negative for rotavirus IgG, but have 
detectable virus in the stool. Those patients are either have 

-٨- 
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recent onset of the disease and they didn't develop IgG 
antibody yet, or may suffering malnutrition that delay the 

development of protective antibodies[٦،١٥]. 
Although, it is insignificant, the slightly higher 
negativity rate of anti-rotavirus IgG among patients (٥٢٫٥٪) as 
well as healthy population (٨٠٪)  reside in rural areas may be 
related to the fact that most of those subjects are belong to low 
socio-economic class in whom the levels of IgG is low 
because of malnutrition [١٥،١٦]. On the other hand, the persistent 
of anti-rotavirus IgG in adult patients (٤٢٫٩٪) may point out to 
the subclinical infections that are mostly contracted from 

infected children in the family [٥،١٧].   
 

The higher negativity rate of anti-rotavirus IgG among 
female (٧٢٫٢٪) comared to male (٥٢٫٩٪)  healthy individuals 
may be related to the fact that males have more risk for 
rotavirus infection as they spend more time outdoor [١٧]. 
Additionally, the high negativity rates of anti-rotavirus IgG 
anong infants and children of healthy population, undoubtedly 
mke those people under high risk for rotavirus infection and 

disease [١،٤،٦]. 
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   جامعة دیالى-كلیة الطب البیطري     شفیق حسن قعبد الرزاا م د  
   جامعة دیالى-)الرازي( كلیة التربیة          عباس عبود الدلیميا د  

   جامعة دیالى-كلیة الطب              د العزاوي داوا م د   
   جامعة دیالى-)الرازي  ( كلیة التربیة        عبد القادر العزاوي م م  

  
  

 الشدید لدى الرضع  للإسھال بالفیروس العجلي ھي السبب الرئیسي  الإصابة: تمھید
ون  طفل ممن ھم دون سن الخامسة من العمر یموت٥٠٠٠٠٠ من     أكثر ٠والاطفال

سبب   ابة ب ونین     الإص نویا، وملی ي س الفیروس العجل رین  ب صابون  آخ ھال ی  بالإس
   ٠الشدید بسببھ

ین  IgG  لتحدید معدل انتشار الضدات النوعیة : الدراسة أھداف  للفیروس العجلي ب
خاص حاء الأش ن    الأص انون م ذین یع ى ال ین المرض ھال و ب ة  إس ي مدین دید ف  ش

ة ة -بعقوب ذلك دراس الى، وك ة دی أثیر  محافظ ى  ت ة عل ل الدیموغرافی ض العوام  بع
   ٠انتشار تلك الضدات

ل  ق العم واد وطرائ ن   :الم ة م ة الحالی دت الدراس وز الأول امت ن تم ى ٢٠٠٧ م  إل
راز    ٣٠٠ جمعت   إجمالیا ٠ في مدینة بعقوبة   ٢٠٠٨ أیلول من   الأول ن الب وذج م  نم

ن    انون م ذین یع ى ال ن المرض ھالم اد إس ى٠ ح ة المرض ملت مجموع  ١٣٦ ش
 من الذكور بمعدل عمر ١٦٤سنة، و ) ٤،٧ ± ٧،٨( وبمعدل عمر إناثا%) ٤٥،٣(
نة) ٣،٤ ± ٥،٣( ركة     ٠س ن ش ساسیة م ة الح تلازن عالی دة ال تخدمت ع  اس
)BioRad (   ة    ٠للكشف عن الفیروس في نماذج البراز ضدات النوعی  الكشف عن ال

IgG     ى  بالإضافة  مریضا ١٥٠  لدى  الأمصال للفیروس العجلي في صا  شخ ٣٥ إل
  ٠ جمیع النتائج تم تحلیلھا احصائیا٠ ظاھریا اجري بتقنیة الالیزاالأصحاءمن 

ائج رت: النت ائج أظھ ة  إن النت ضدات النوعی ة ال ین  IgG ایجابی ي ب روس العجل  للفی
ت    ة  % ٤٩،٣المرضى كان ین % ٣٧،١مقارن ن  ٠ الاصحاء الأشخاص ب  فضلا ع

ان  ك ف ود الف  % ٢٥،٧ذل ابیون لوج م ایج ن ھ ى مم ن المرض اذج  م ي نم روس ف ی
راز  انوالب ابیون اك ضا ایج ة أی ضدات النوعی صلIgG لل ي الم روس ف ن ٠ للفی  وم
 الإصابة  نتیجة  الإسھال من المرضى الذین یعانون من %) ٢٢،٤(١٧، أخرجانب  
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ة    بالفیروس العجلي لا   ضدات النوعی ي امصالھم   IgGیملكون ال روس ف ا  ٠ للفی   كم
ك      بأنھ النتائج   أظھرت ن ھنال م یك أث  ل سكن،       یرت ن العمر، الجنس، ال ا لكل م  معنوی

ن العمر  (مصدر میاه الشرب و نوعیة التغذیة    ع   ) لمن ھم دون السنتین م ى توزی عل
  ٠ الاصحاءوالأشخاصالضدات النوعیة للفیروس في كل من مجموعة المرضى 

ة      الأصحاء  الأشخاص  ما یقارب من ثلثي    :الاستنتاج ة بعقوب ي مدین ع ف ي المجتم  ف
ون   م معرض ابةلھ ة  لإص ضدات النوعی تلاكھم لل دم ام سبب ع ي ب الفیروس العجل  ب

  ٠للفیروس
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