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Rotavirus gastroenteritis is one of the major causes of mortality in children in 
developing countries, with an estimated 500,000 deaths annually1. In developed 
countries rotaviruses are clearly the most common causative agents in childhood 
diarrhea2, whereas in many developing countries they are overshadowed by the 
incidence of bacterial diarrheas3*9. However, in view of the potential prevention of 
rotavirus diarrhea by vaccination10-11 it is important to establish the etiologic role 
of rotaviruses in any given area in the world. The present communication is the 
first study of rotavirus epidemiology in Turkey where infantile gastroenteritis is a 
significant problem.
This study was carried out using viral RNA electrophoresis in agarose gels as a 
diagnostic method for rotavirus12*19. The diagnosis is based on direct identifica­
tion of typical rotavirus RNA segments from stools. The method appears specific, 
simple and economic, making it suitable for application in developing 
countries15-16.18.

Material and Methods

During a one-year period, from July 1984 through June 1985, stool specimens 
were collected from 375 children under two years of age admitted for acute 
diarrhea to Hacettepe Children's Hospital and Dr. Sami Ulus Children’s Hospital in 
Ankara. All the patients in the diarrhea group presented with an acute onset of



146

diarrhea which was less than four days duration. The stool specimens were 
obtained from each patient upon admission.
The group of 375 children selected were a random sampling among the total 
14,370 admissions for diarrhea to the two hospitals during the study period. At the 
same time, throughout the study period, stool specimens were collected from a 
control group of 333 children without diarrheal disease.
The viral RNA electrophoresis in agarose gels was performed according to the 
method of Espejo et al14. Specimens which exhibited the first four of the nine 
characteristic rotavirus RNA segment migration bands were considered positive. 
Bactériologie cultures for Salmonella, Shigella and Campylobacter were perfor­
med using standard techniques.

Results

Rotaviruses were found in 61 of the 375 children (16.3%) with diarrhea using the 
agarose gel RNA electrophoresis from stool specimens. In contrast, rotavirus was 
not detected in any of the 333 stool specimens of the control children. Salmonella, 
Shigella and Campylobacter were detected in a total of 51 (13.6%) of the patients 
with diarrhea and in 6 (1.8%) of the control children (Table I). There was one dual 
infection with rotavirus and Salmonella.

J
TABLE I: Detection of Rotavirus and Enteropathogenic Bacteria in Infants with 

Acute Diarrhea During a One-Year Period in Ankara, Turkey

Agent
Control group 

(n = 333)
Diarrhea group 

(n = 375)

Rotavirus
Salmonella
Shigella
Campylobacter jejuni

0 (0%)
1 (0.3%)
3 (0.9%)
2 (0.6%)

61 (16.3%)
28 ( 7.5%)
16 ( 4.3%)

7 ( 2.6%)

One case with both agents isolated (rotavirus and salmonella).

The total incidence of diarrhea was highest in the months of June, July and 
August, but rotavirus was uncommon in this period (Fig.1). In contrast, the highest 
incidence of rotavirus occurred from November to March, when the total 
incidence of diarrhea was lowest. In the peak month of December, rotavirus was 
found in 11 of 19 (58%) stool specimens studied. Rotavirus was not detected in 
any of the 99 stool specimens collected in July and August.
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Na rotavirus positive

Fig 1: Monthly distribution of rotavirus in infants with acute diarrhea in a 12-month survey conducted in 
Ankara, Turkey. Also shown is the total number of children with diarrhea studied each month.

Discussion

In accordance with previous reports, we demonstrated by agarose gel electropho­
resis, RNA pattern characteristic of rotavirus suitable for studies of rotavirus in 
developing countries15-16-18. The sensitivity of the RNA electrophoresis method 
appears such that it detects primarily cases with clinical rotavirus diarrhea. 
Children with subclinical infection and presumably more limited virus multiplicati­
on may not excrete a sufficient amount of virus to give a positive test. This would 
explain the completely negative findings in our control group, which also concurs 
with previous reports15-18.
Altogether, the present survey with the RNA electrophoresis method allowed us 
to estimate the role of rotaviruses in the etiology of acute diarrhea in children 
under two years of age in Ankara. The present study indicated that rotaviruses 
show a similar seasonal epidemiologic pattern in Turkey as in countries with a 
temperate climate2, with peak incidence in cold months. This was in fact a mirror 
image of the occurrence of non-rotavirus (presumably bacterial) gastroenteritis, 
which was most common in the months of June to August. A similar "mirror in 
age" pattern was also seen in a previous epidemiologic survey in Finland20, 
although the role of bacterial diarrhea there is much smaller today.
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While the overall incidence of rotavirus in children with acute diarrhea found in this 
study was only 16%, the absolute number of hospital admissions due to rotavirus 
in Ankara is still quite high. On the basis of the present figures, it can be estimated 
that there are about 2,340 hospital admissions annually for rotavirus diarrhea in 
Ankara (pop. 2,700,000) alone. This figure would certainly justify attempts for 
prevention of rotavirus diarrhea by vaccination in the community, if an effective 
rotavirus vaccine were available. The seasonal distribution of rotavirus found in 
the present study might have implications for planning rotavirus vaccination trials 
in Turkey. In Finland, rotavirus diarrhea in winter has been successfully prevented 
by oral vaccination with the RIT 4237 strain of bovine rotavirus of infants at the 
age of 6 to 12 months in the fall before the epidemic season10-11. In view of the 
present findings, such an experimental vaccination program in Turkey could be 
best performed in July and August.
On the other hand, it seems clear that rotaviruses account for only a minor part of 

• total infantile gastroenteritis in Turkey. The non-rotavirus diarrhea, presumably of 
bacterial origin, can only be brought under control by improved hygienic 
conditions. Experience from Finland over the past 30 years suggests that such 
development will decrease the incidence of total infantile diarrhea, whereas 
rotavirus diarrhea is not likely to decrease; on the contrary, its proportional role 
will increase2i. This emphasizes the need for specific measures to control 
rotavirus diarrhea.

Summary

The viral RNA electrophoresis method was used to detect rotavirus in children 
under two years of age, admitted to two children's hospitals in Ankara, Turkey, 
during the period from July 1984 through June 1985. Rotavirus was detected in 
61 out of 375 children with diarrhea (16.3%), but in none of the 333 control 
children. Peak incidence of diarrhea occurred in December when the total 
incidence of diarrhea was the highest. The seasonal occurrence of rotavirus 
diarrhea in Turkey may have implications for planning of rotavirus vaccination. The 
viral RNA electropheresis method has the advantages of simplicity, low cost, and 
specificity for studies of diarrhea in 'developing countries.
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