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Summary

Viral RNA electrophoresis technique was used to detect rota-
virus in 226 children under 2 years of age with acute diarrhea,
admitted to the Roberto del Rio Hospital in Santiago, Chile,
during the period of June 1979 through May 1980. A group of 50
children included in the aforementioned sample, admitted in win-
ter, was compared with a control group of 25 infants without
digestive pathology. In these groups, rotavirus was detected in 20
out of 50 children with diarrhea (40%) but not in the controls (0%).
A positive diagnosis of rotavirus was found in 66 out of the total
of 226 patients (29.2%); its monthly distribution ranged between a
maximum of 83.3% (June) and a minimum of 11.1% (October).

Speculation

The viral RNA electrophoresis technique for rotavirus diagnosis
offers the advantage of simplicity and low cost, being specific and
fairly sensitive. It can be very useful in the study of diarrheas,
especially in developing countries. This technique can be imple-
mented in any hospital laberatory.

Acute diarrhea in infants is one of the major health problems
in developing countries (9, 10). In most cases the etiology is
unknown. Previous studies have reported that enteropathogenic
bacterias and parasites are found in 40-50% of the cases. In around
10% of the patients, viruses have been detected through classical
techniques, such as serology and tissue culture (2, 11). Neverthe-
less, using other methods such as electron microscopy, it has been
possible to associate rotavirus to diarrheic syndrome in 30-80% of
the cases. Consequently, this viral group may well represent the
most important single etiologic factor reported in the pathogenesis
of acute infectious diarrhea (1, 6, 7).

The high cost and complexity of the electron microscopy tech-
nique are factors that limit its application in the diagnosis of
rotavirus to a very few laboratories. This situation has represented
a challenge in the development of alternative diagnostic tech-
niques (8). In 1978, Espejo ez al. (4, 5) investigated acute diarrhea
in Mexico City by comparing the results obtained in the detection
of rotavirus by means of electron microscopy and electrophoresis
of viral RNA. The latter method proved to be highly specific, of
low cost, simple and roughly 80% sensitive. This new technique
was applied in the present study in the detection of rotavirus in
infants with acute diarrhea admitted to the Roberto del Rio
Hospital in Santiago, Chile.

MATERIALS AND METHODS

During a 1 year period, from June 1979 to May 1980, 226
children were randomly selected from the overall admissions to
the Roberto de Rio Children’s Hospital. The sample comprised

134 males and 92 females under 2 years of age, all of which
presented an acute onset of severe diarrhea of less than 4 days
duration. The incidence of enteropathogenic agents in the group
of 50 cases admitted during winter (June through September,
1979) was compared with a control group of 25 infants showing
no digestive pathology.

Two stool specimens were obtained from each patient within 48
h of admission. Rotavirus was investigated using the RNA elec-
trophoresis technique previously described by Espejo et al. (4, 5).
Briefly, the detection technique for rotavirus reads as follows: (1)
suspension of 1-2 g of faeces in distilled water, (2) treatment with
trifluorotrichloroethane, (3) centrifugation and recollection of the
upper layer containing virus, (4) overnight precipitation of virus
with polyethylene glycol, (5) centrifugation and resuspension of
sediment containing virus, (6) disruption of virus with SDS-mer-
captoethanol, (7) electrophoresis in agarose gels during 4 h, (8)
overnight staining of gels with ethidium bromide and (9) band
reading with long wave ultraviolet light (360 nm). The faecal
samples were either processed immediately or kept at ~70°C for
days or wk; normally they were processed up to stage 5 a few days
after recollection; thereafter the concentrated virus was kept frozen
at —20°C for days or months, before proceeding with the analysis.
A vertical electrophoresis chamber with a capacity for 12 gels was
used. A sample was deemed positive when at least the first four
characteristic bands of the rotavirus, out of a total of nine, could
be detected (4).

In both winter groups, diarrheas and controls, bacteriologic
cultures were also performed using standard techniques for isola-
tion. The identification was performed testing five colonies of E.
coli from stool samples of each patient with recognized entero-
pathogenic types.

RESULTS

Rotavirus was detected in 20 out of 50 cases of diarrhea among
the winter season group of children (40%); no positive cases were
found among the 25 control patients (0%). The presence of enter-
opathogenic bacteria was proved in 26 out of 50 cases with
diarrhea and in 13 out of the 25 control patients (Table 1).
Enteropathogenic bacteria was isolated in 11 of 20 rotavirus
positive cases (55%). The E. coli serotypes identified were 026,
044, 086, 0111, 0124, 0125, 0126, 0127 and 0128, which showed no
predominance of a particular type.

The rotavirus survey during the 1-year period in infants with
diarrhea proved positive in 66 out of the 226 cases studied (29.2%).
The incidence of positive cases at different ages is shown in Table
2. The monthly distribution varied between 83.3% and 11.1% (Fig.
1). Among 56 rotavirus positive infants with diarrhea, all of them
with two samples of faeces, 38 (68%) were positive in both samples,
14(25%) were positive only in the first sample and 4 (7%) had only
the second sample positive.
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Table 1. Detection of rotavirus and enteropathogenic bacteria in
infants hospitalized with acute diarrhea in Santiago, Chile (winter,

1979)
Control' group Diarrhea group
Agent (n=25) (n=50)
Rotavirus 0 (0%) 20 (40%)
EP.E. coli 13 (52%) 24 (48%)
Salmonella 1 (4%) 1 (2%)
Shigelia 0 (0%) 1 2%)

' There was one case with both agents isolated (E. coli and Salmonella)

Table 2. Detection of rotavirus in infants hospitalized with acute
diarrhea in Santiago, Chile (June 1979-May 1980). Age

distribution
Age (mo.) Total Rotavirus positive
0-2 54 9 (16.6%)
3-5 101 32 (31.6%)
6-8 40 15 (37.5%)
9-11 16 4 (25.0%)
12-23 15 6 (40.0%)
Total 226 66 (29.2%)
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Fig. 1. Monthly % distribution of rotavirus in infants hospitalized with
acute diarrhea in June 1979-May 1980, Santiago, Chile. Total number of
children studied each month is given.

DISCUSSION

The application of the viral RNA electrophoresis technique
detected rotavirus in 40% of the children admitted with acute
diarrhea during winter, showing negative results in the control
group. This finding confirms the causal relationship between
rotavirus and diarrhea. The isolation of enteropathogenic bacteria
failed to prove a significant difference between both groups, a
finding which is consistent with the current doubts about the
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enteropathogenicity of E. coli when it is evaluated exclusively
through serotyping.

The viral RNA electrophoretic method is highly specific. The
sensitivity is based upon the massive excretion of virus during the
diarrheic episode of the amount of 10’-10" virus per g of faeces
(9). This method seems to be useful in detecting clinical infections.
Subclinical infections and transient carriers probably do not excret
enough virus to give a positive test. The negative findings of our
control group, concur with previous reports (3) and they seem to
confirm this assumption.

Our 12 month survey allowed us to detect rotavirus in 29.2% of
the patients. These figures are very similar to those reported in
previous studies using other technology, (8). The monthly distri-
bution showed the highest virus positive rates in the cold months
(June, July 1979) whereas the incidence in the other months was
around 20% (Fig. 1). It seems interesting to point out that the rates
of rotavirus found during the summer months, January and
February, ranged between 22% and 33%. Though these rates are
not too high, the notorious seasonal increment of “summer diar-
rheas” represents a great absolute number of cases, emphasizing
the role of rotavirus as a pathogenic agent in infantile diarrhea.

It also seems worthwhile to point out that if one considers the
rotavirus positive cases, the analysis of the first faecal sample
detected 93% of them, whereas the study of the second specimen
increased the figure in 7%. Therefore the analysis of more than
two specimens will not increase significantly the sensitivity of the
method.

Our results seem to reinforce the fact that the technique de-
scribed by Espejo et al. is specific, simple, of low cost and fairly
sensitive. Moreover, as it can be easily implemented in any clinical
laboratory, it would be particularly useful for developing coun-.
tries, where it would certainly contribute to the knowledge of
human rotavirus infection.
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