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Two instances of large genome profile
picobirnavirus occurrence in Argentinian infants
with diarrhea over a 26-year period (1977e2002)
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Summary Background: Picobirnavirus’ (PBV) association with diarrhea in children is not re-
liably established and the potential role of pathogenic PBV needs further investigations.
Objective: The aim of this study is to clarify the role of PBV in diarrhea illness in children.
Methods: Between January 1977 and December 2002, 2224 stool specimens were collected
from children <3 years old with diarrhea illness. All samples were analyzed by the polyacryl-
amide gel electrophoresis technique (PAGE) for the presence of bisegmented dsRNA virus
genomic pattern. Gels were dried and archived. This study procedure allowed us to keep
a laboratory electrophoretic record of each sample assayed. In the present study, all the elec-
trophoretic records were reviewed in order to identify PBV positive samples.
Results: Two out of 2224 (0.09%) stools were positive for large genome profile of PBV. These
two positive samples were collected from hospitalized children <1 year old; one of them pre-
senting rotavirus co-infection.
Conclusions: The findings obtained in the present report support strong evidence that large ge-
nome profile PBV can be considered more an occasional viral agent rather than an etiological
agent associated with diarrheal illness.
ª 2008 The British Infection Society. Published by Elsevier Ltd. All rights reserved.
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Introduction

Picobirnaviruses (PBV) are unclassified, non-enveloped,
small spherical viruses, 35e41 nm in diameter without any
apparent surface morphology, showing a characteristic
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bisegmented double stranded RNA genome of two electro-
phoretic types. One is called large electrophoretic genomic
profile (range 2.3e2.6 Kbp for segment 1 and 1.5e1.9 for
segment 2) and the other one is called small genome profile
(1.75 Kbp and 1.5 Kbp for segments 1 and 2 respectively).

Picobirnaviruses were first detected in faecal specimens
from humans and rats (Oryzomys nigripes) in 1988 by Per-
eira et al.1,2 Since then, viruses with similar characteristics
have subsequently been detected in faecal samples from
domestic and wild animal species2,3 as well as in stool sam-
ples from humans with and without diarrhea.4 Studies of
human PBV in children were conducted in Brazil,1 Italy,5

Venezuela,6 Russia7 and India.8,9 Published information on
the prevalence of the virus has varied in the different inves-
tigations, from a frequency of upto 20% in Brazil1 to a fre-
quency as low as 0.45% of PBV detection reported in
studies in Italy and Venezuela. Data about PBV association
with gastroenteritis in children are not conclusive, and
the potential role of pathogenic PBV needs further investi-
gations.5e7 In the same way, prospective evaluations of
diarrhea in HIV-infected persons were conducted by differ-
ent authors10e12 but until now the role of PBV as a cause of
gastroenteritis in the immunocompromised population is
not clear. Otherwise, Zhang et al.13 have recently reported
the presence of PBV genome in two stool samples obtained
at 6-month intervals, from a healthy individual randomly
selected. This might constitute new evidence that PBV
can be isolated from asymptomatic individuals. Thus, the
probable role of PBV as either a primary diarrheal agent
in immunocompetent children,9 a potential pathogen in im-
munocompromised individuals10,11 or an innocuous virus in
the intestine cannot be ruled out and needs to be
investigated.

Since attempts to culture PBV in vitro have not been
made to date and no animal model of infection and disease
exists, laboratory diagnosis relies upon RT-PCR and the
detection of the dsRNA bisegmented genome by PAGE.
Based on RT-PCR experiments, which specifically amplified
regions of the RNA-dependent RNA polymerase gene of
segment 2, PBV strains have been classified into two
genogroups. Molecular epidemiological data presented on
different reports8,16,17 show a limited efficacy of the sets of
primers available to detect PBV circulating in Argentina,
India and US. This suggests that human PBV may present
a wide genetic diversity. On the other hand, although the
PAGE technique has limited sensitivity, it allows unveiling
circulating PBV genotypes independently of PBV genomic
sequences. This allows to amplify the PBV range detection
compared to that reached by RT-PCR. As a consequence of
the limited diagnostic methodology available, PBV is only
detected in research laboratories with specific interest in
this agent or eventually during rotavirus surveillance by
PAGE. Therefore, what is known about the epidemiology
of PBV reflects more the ease of laboratory detection
than the true epidemiology of infection with the agent
itself.

It is well known that in developing countries no etiologic
agent is usually identified in approximately 12% of children
with diarrhea. Therefore, the potential PBV involved in
diarrhea illness is an interesting issue to be defined since
PBV is the only detectable enteric pathogen in faecal
specimens of watery diarrhea in many of the children with
positive PBV results. To address if PBV could be considered
an infrequent but an emerging etiological agent of diarrhea
in the childhood population, we conducted a 26-year
interval study (1977e2002) of the occurrence of picobirna-
virus in hospitalized and ambulatory children with acute
gastroenteritis in Córdoba city, Argentina.

Materials and methods

In the present study we took advantage of an unusual
situation (ie, the etiologic study of a large hospitalized and
ambulatory childhood population with diarrhea during a
26-year period in Córdoba city, Argentina) in which PAGE
followed by silver staining (SS) for Group A rotavirus detec-
tion was used in tandem and polyacrylamide gels were
dried and archived (laboratory gel collection). This study
procedure allowed us to keep a laboratory electrophoretic
record of each sample assayed. All the electrophoretic re-
cords were reviewed in order to identify PBV positive
samples.

Geographic localization

Córdoba is the capital city of the inland province of
Córdoba. Its population of approximately 1,267,521 in-
habitants ranks second to Capital Federal (capital city of
Argentina) as the most important capital city in Argentina.

Stool samples analyzed

Between January 1977 and December 2002, 2224 stool
samples were collected from hospitalized and ambulatory
children <3 years old admitted or requiring medical
attention with symptoms of acute gastroenteritis to four
children hospitals located in different zones of Córdoba
city, Argentina (Town Childhood Hospital, Children Hospi-
tal, Pediatric Hospital and Misericordia Hospital) as part of
the Annual Collaborative National Survey of Aetiological
Agents in Acute Diarrhea in Children and the National
Sentinel Hospital Surveillance Program for Rotavirus
Diarrhea. During the period 1977e1996, stool collection
corresponded to a mixed children population with diarrhea
(hospitalized and out patients) and between 1997 and 2002
all samples were collected from hospitalized children.

The patients enrolled in this study fulfilled the following
pre-established conditions: they were not referred from
other hospital centers, had experienced less than 5 days of
diarrhea and stool samples could be collected on the
hospital admission or visit day. Diarrhea was defined as
the occurrence of three or more unformed (loose or
watery) stools within a 24-h period. A single specimen of
stool from each child was obtained and stored at �20 �C un-
til tested. All samples were analyzed at the Viral Gastroen-
teritis Unit, Virology Institute ‘‘Dr. J.M. Vanella’’, Córdoba
city, Argentina, by the polyacrylamide gel electrophoresis
technique for the presence of dsRNA rotaviral genomic
pattern.

For polyacrylamide gel electrophoresis 10% stool sus-
pensions were homogenized in 0.02 M TriseHCl, pH 7.2, and
clarified by centrifugation. About 200 ml of supernatant
was mixed with an equal volume of extraction buffer
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(500 mmol/l ethylenediaminetetraacetic disodium salte
EDTA, and 1% sodium dodecyl sulphateeSDS), and 400 ml
of phenolechloroform 1:1. After incubation for 10 min at
56 �C, the materials were centrifuged at 16,000� g for
30 min and 200 ml of the aqueous phase was added to 1 ml
of ethanol for RNA precipitation (overnight at �20 �C).
The pellets obtained after centrifugation (16,000� g,
30 min) were mixed with 20 ml of sample buffer (62 mmol/
l TriseHCl, pH 6.8, 5% 2-mercaptoethanol, 3% SDS, 0.01%
bromophenol blue and 30% glycerol), and loaded on top of
10% polyacrylamide gel as described by Laemmli.14 Gel run-
ning was performed during 24 h at 15 mA. Gels were stained
by the silver staining technique according to Herring et al.15

After silver staining, each gel was placed between two
natural cellophane papers (one attached onto a glass)
immersed in a drying solution containing 70% methanol
and 1% glycerol. Gels were dried at room temperature for
24e48 h.

Results

Picobirnavirus positive samples were sporadically detected
among the childhood population with diarrhea. The PAGE/
SS analysis revealed two out of 2224 (0.09%) of the
Figure 1 Bisegmented RNA large genome profile of human picob
rotavirus with long electropherotype used to compare PBV genomic
Lane 3: rotavirus short electropherotype as co-infection in the PBV
nome profile of PBV is seen below the 3rd and above the 5th segm
short and long electropherotypes respectively used to compare PBV
sample. Lane 4: PBV positive sample (DP-PBV-84). The bisegmented
the 3rd and above the 5th segment of the rotavirus genome.
symptomatic children, two distinct segments of large pro-
file pattern characteristic of PBV dsRNA. These samples
were designated SC-PBV-78 and DP-PBV-84. Both samples
were collected from hospitalized children, one male and
one female, aged 2 and 7 months respectively. The SC-PBV-
78 positive sample was detected with co-infection of
rotavirus. This RNA profile is shown in Fig. 1A (lane 3).
The other PBV positive sample (DP-PBV-84) was detected
in a negative one for rotavirus and is shown in Fig. 1B
(lane 4). No data are available about the presence of other
viral, bacterial or parasitic diarrheal etiologic agents in
both PBV positive samples.

A comparative frequency study between PBV and rota-
virus RNA detection by PAGE analysis among children with
acute diarrhea is shown in Table 1. As Table 1 indicates,
rotavirus was detected in 18.83% of 2224 fecal specimens
(within a range of 6.09e20.17%) from a mixed population
(hospitalized and out patients) and within a range of
28.54e37.71% from hospitalized children. In contrast, the
overall occurrence of PBV detection was found to be as
low as 0.09% (two of 2224 total samples). These data
highlight the significantly different frequency of rotavirus
and PBV detection in a childhood population with acute
diarrheal illness.
irnavirus as observed by PAGE and silver staining. (A) Lane 1:
segment 1 and 2 migration pattern. Lane 2: negative sample.

positive sample (SC-PBV-78). The bisegmented large dsRNA ge-
ents of the rotavirus genome. (B) Lanes 1 and 2: rotavirus with

genomic segment 1 and 2 migration pattern. Lane 3: negative
large dsRNA genome profile of PBV is seen very faintly, just at



Table 1 Comparative frequency of rotavirus and
picobirnavirus positive samples by PAGE technique in chil-
dren with diarrhea in Cordoba city, Argentina (1977e2002)

Years
analyzed

No. of
samples
tested

Rotavirus
positive
samples

PBV positive
samples

n % n %

1977 114 23 20.17 e e

1978 228 45 19.73 1 0.43
1979 174 26 14.94 e e

1980 141 14 9.92 e e

1981 71 8 11.26 e e

1982 39 4 10.25 e e

1983 63 11 17.46 e e

1984 169 28 16.56 1 0.59
1985 62 7 11.29 e e

1986 123 13 10.56 e e

1987 117 10 8.54 e e

1988 82 5 6.09 e e

1989 103 11 10.67 e e

1990 45 8 17.77 e e

1992 32 4 12.50 e e

1993 127 15 11.81 e e

1996 21 4 19.04 e e

1997 114 43 37.71 e e

1998 106 36 33.96 e e

1999 14 4 28.57 e e

2000 124 45 36.29 e e

2001 72 24 33.33 e e

2002 83 31 37.34 e e

Total 2224 419 18.83 2 0.09
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Discussion

Our PBV-research was based on the analysis of specimens
obtained from children during their first 3 years of life, when
they usually undergo most of the primary gastrointestinal
infections. Thereby, we expanded the possibility to detect
the primary PBV infection event. This target population
involved a large diarrheal stool collection during a long-term
period of study. In this context, rotavirus was commonly
found in fecal specimens from children with acute gastro-
enteritis in Cordoba city, Argentina. The wide range of
rotavirus recorded (ranging from 6.09% to 37.34%) could be
ascribed to the different sources of sample collection, ie,
hospitalized and out patient children (from 1977 to 1996)
and only from hospitalized ones (from 1997 to 2002). In
contrast, PBV large genome profile positive samples were
sporadically detected (years 1978 and 1984) at a notably low
rate (0.43% and 0.59% respectively) among children with
acute watery diarrhea. This evidence suggests a lack of
etiological relation of large profile PBV with the disease.

Therefore, large profile PBV might not have an etiolog-
ical relation with diarrhea, but instead many hosts’ con-
tributing factors could establish the necessary conditions
for viral excretion. Supporting this issue, previous studies of
human PBV showed higher PBV detection rates mostly
among malnourished children,8 HIV-infected individuals
with immunosuppressive conditions,10e12,16 and kidney
transplanted patients.18 The results in these studies suggest
that an immunosuppressant condition in the host might play
a role in establishing PBV excretion. In addition, large geno-
mic PBV strains were also detected along with human
norovirus during two outbreaks of gastroenteritis at
long-term care facilities for the elderly.17 These authors
reported PBV as a second opportunistic pathogen or an in-
nocuous virus in the intestine. Perhaps in these cases PBV
excretion was facilitated by physiological immunosuppres-
sive conditions of old people and as a consequence of
high viral replicative cycles in the gut, the virus could
assume if any a role of a second opportunistic pathogen.
Overall, PBV excretion could not be linked to any patholog-
ical situation.

Recently, Bhattacharya et al.9 reported the co-circula-
tion, in India, of human PBV with small and large genome
profiles. These authors suggest that small PBV genome pro-
files were found to be associated with diarrhea illness. To
date the circulation of this PBV electropherotype has
been detected only in India. The pathogenic potential of
emerging PBV-small genome variants requires a stringent
surveillance.

Taking into account the results herein reported and the
above published evidences, it could be established that PBV
showing large genome profile can be considered more an
occasional viral agent in stool samples than an etiological
agent associated to diarrheal illness in the childhood
population.
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