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Picobirnavirus, a novel group of viruses recently de mu d in children and several species of
e different from the existing members of
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animals, hence, their potential needs further investigation,
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Introduction

Viruses with a bisegmented dsRNA genome infecting
vertebrates are classified in the family Birnaviridae (Brown,
1986). They consist of virions of 60 to 65 nm in diameter
with a skew icosahedral symmetry with T = 13 (Ozel and
Gelderblom, 1985). In the last 10 years,
testing faccal samples for rotavirus RNA by polyacrylamide
gel electrophoresis (PAGE), two sharply defined distinct
bands stainable by ethidium bromide or silver nitrate repre-
senting a tentatively designated group of viruses known as
PBV were demonstrated in the samples from several spe-
cies of animals and children. The differential features of the
two groups of viruses are presented in the Table.

As there 1s growing interest in these new viruses, an at-
tempt has been made to review the available information on
various aspects of these viruses.

Abbreviations: dsRNA = douhle-stranded RNA; ELISA = en-
zyme-linked immunosorbent assay; PAGE = polyacrylamide gel
clectrophoresis; PBV = picobirnavirus; p.i. = post inoculation;
T = triangulation number; UKBRV = UK bovine rotavirus

in the course of

Distribution and prevalence of PBVs in man and
animals

Faecal samples from children (Peveira ef al., 1988a), rats
(Pereira ef al, 1988b), guinea pigs (Pereira ef al, 1989),
rabbits {(Gall imore et al, 1993; Ludert ef al., 1995), pigs
(Gattiet al., 1989; Chasey, 1990; Ludert ef o/, 1991), calves
(\/(mopdt,nbomI and Wellemans, 1989, 1990; Chandra,
199 1), foals (Browning ef al.,, 1991) and chickens (Leite ef
al., 1990; Monteiro et al.,, 1991) when tested by PAGE, re-
vealed bisegmented genomes. Pereira of al. (1988a) observed
(L.45% of selected faecal samples from patients with acute
gastroenteritis and 20% of unselected samples positive for
PBV electropherotype. The faecal samp ples collected from

1.6% (Gatti et al., 1989) and 11.1% of pigs (Ludert et al,
1991) also showed a similar electropherotypic pattern. In
calves, a higher prevalence rate of 50% was recorded (Van-
opdenbosch and Wellemans, 1990). While working on the
protection afforded by colostrum feeding in calves against
rotavirus infection at the Compton Laboratory, UK., we
have also observed 16 out of 108 faecal extracts from 5
calves positive for PBV electropherotype. An examination
of rabbit faccal samples revealed the typical electrophero-
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Properties of penome of PRV

The ethanol-precipitated phenol-chloroform extracts of
facces or intestinal contents were not digested by
proteinase K (Pereira et al, 19884), RNAse T, oand
DINAse M(“)[ but digested completely with pancreatic
ENAse A indicating that the two bands in PAGE are dsR-
NA (Pereira ef al, 1988a; Gatli ef af, 1989 Ludert et al.,
1991 Cmf%mwmw of al, 1993,

The two segments of PBY genome have different migra
tien profies in PAGE and the slow and fast migrau :
i rat facces correspond approximately 1o f;ugmunr 2 and
segment S of simian votavicns SA T genome respectively,
with segment lengths of 2.5 - 2.6 and 1.5 kbp (Pereiva of
al, 1988y by, Our oh:mm tions at the Compton Laboratory,
l_JAI‘?W ;Mw revealed Hm the two bands migrate a] hetween

ks

cgment 4 and segiment 5 of group A UK hu\./mh: rotavirus
( HT ),1 vl }wl segment lengths of 2.4 and 1.9 kbp for
the *h»w and fast moving lmmh, respe UVUIE/V Lette ef al,
(1990) also demonstrated the | engths ol the segments as 2.6
and l,‘) lw:hp However, the migration profile detected by
several investigators varried within a narrow range of
D56 -2 02 wnd 161~ 1A% kbp (Gati ef al,, 1989), 2.4 -

260and 1.7~ 1.9 H (J[ dert et al.,
e ef al., 1993), ¢

17k F (I.u iut etal, 1995),

nchickens, in addition to bisegmented genomes, triseg-
ed genome tmﬁ 2.9, 2.4and 0.9 kb Mmzc:alwm} yserved
et al, 1990}, The u]v ctrophoretic bands had consid-
erable heterogeneity (Gatti e af., 1989, Ludert efal, 1991,
Gallimore et al, 1993). fmn‘nu of the faecal samples tested
by us also showed the presence of mixed infections, as two
larger and two smaller, well separated segments were de-

1991, 2.3 ~ 2.0 and
d 2.5 and

6~ 1.9 kbp (Gall
X(x

e preparations purified by CsClisopyenic centrifuga-
tion when recyeled, resulted in co-sedimentation of the two
bards at denstiies ranging from 138 10 1.40 g/ml (Peretrn
etal, 1988 } I human, mhh MM porcine facces, the two
bands co-sedimented in CsCl gradients with respective PBY
(Pereira et al, I%ub; Ludert eral, 1991 Gallimore et al.,
1993} at a buoyant density of 1.415 giml (Ludert er al,
1991y or 1.39 giml ((}allltmm'c et al, 1993). The buoyan
ivm ty of bisegmented or trisegmented genomes of PBV
of chicken origin was also 1.4 g/ml (Leite er ol 1990),

Isolation and cultivation of PRV

Vanopdenbosch and Wellemans (19907 isolated an icosa-
hedral and non-enveloped virus with a diameter of 40 nm
from bovine faecal samples for the first thme in secondary
foetal call mwy C”NE culture. The 1solated virus also pro-
duced cytopathic effects in cell culture. However, stmilar
attempts made PW in secondary foetal calf kidney cell
culture as well as hy Ludert er wf (1995} in rabbit lm‘imry
cell culture were unsuccessful,

Pathogenic patential and transmiissibility of PRV

The cireulation of o novel virus, PBV, possibly of verter
brates, inman and several :ap«*cww of anumals was confirmed
(Ludert eral, 1991), however, its pathogenic potential was
not established. The agent has been detected in animals with
or without diarthoea (Pereira ¢t af., 1988b; Vanopdenbosch
and Wellemans, 1990; Ludert er af,, 1991; Browning er af.,
1991). Although PBVs were detected more n dmuhm,u
than non-diarrhoeic calves (Vanopdenbosch and Wellemans,
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1990), a specific relationship of the presence of PBV in
faeces to a disease did not appear to be obvious, particular-
ly when other pathogenic organisms were also detected (Cha-
sey, 1990), L.e., corona- and/or rotavirus or Cryptosporidi-
wn (Vanopdenbosch and Wellemans, 1990). Leite ef al.
(1990) also suggested that the source and pathogenic po-
tential of these viruses need further investigation. However,
they do not appear to be bacteriophages or mycoviruses as
abortive replication of a guinea pig isolate of PBV was dem-
onstrated in several cell lines of vertebrates (Pereira ¢f al.
1989).

In experimental studies, the inoculation of rabbits with
human (Gallimore et al., 1993) or rabbit PBV (Gallimore et
al, 1993; Ludert et al, 1995) resulted in discrete equimo-
tar PAGE bands typical of PBV being detected in several
faecal specimens (Gallimore et al, 1993). Although the
genome PAGE profile in comparative studies of inocutated
and excreted virus differed in one study, indicating that
a passage of PBV had not taken place and that the bands
were a coincidental finding (Gallimore er af., 1993), the
other experiment resulted in a similar electropherotype in
inoculated and excreted virus. The shedding of virus was
seen from days 11 to 17 with maximum amount of virus on

days 13 and 14 post inoculation (p.i.) but with no signs of

diarrhoea or detection of antibodies by direct immune elec-
tron microscopy or solid phase immune electron microsco-
py (Ludert et al., 1995). Further studies are required to con-
firm the multiplication of PBV in vertebrate hosts. This
needs gnotobiotic animals to avoid any further confusion.

Immunological response 10 PBV infection

In an outbreak of diarrhoea in 50 calves, serological tests
such as enzyme-linked immunosorbent assay (ELISA), in-
direct immunofluorescence and seroneutralization revealed
40% of the calves seropositive at the start; 30% had low
antibody titers and 30% had high passive antibody titers.

All 34 seronegative or low seropositive calves seroconvert-
ed mostly clurmg the first month. In a serological survey on
seven other fattening farms, most calves seroconverted
against this virus during the first two months of life (Van-
opdenbosch and Wellemans, 1989). Gallimore et al. (1993)
also found evidence of an immune response against PBV in
rabbits, and in pigs the excretion of virus has been associat-
ed with a narrow host range group (Ludert ef al, 1991):
both observations suggest that the agent is able to induce an
immune response in its host. We have also failed to detect
the presence of PBV genome in the faeces of calves in the
presence of faecal antibodies against rotavirus which is sug-
gestive of the presence of specific antibodies against PBY
100 in immune colostrum-fed calves. This relationship makes
it unlikely that the presence of PBY may have resulted from
ingestion without invelving replication of virus within the
host. A failure to detect an immune response (Grohmann ef

al, 1993; Ludert ef al., 1995) may be attributed to the in-
ability of the technique used to detect the low levels of an-
tibodies induced by what appeared to be a slow course of
infection.

Future rescarch dirvections

(1) The relationship between the viruses detected by
Vanopdenbosch and Wellemans (1989, 1990) and other in-
vestigators, particularly Pereira and his associates (Pereira,
1991; Pereira ef al., 1988a,b; 1989) needs be established.

(2) The pathogenic potential of PBV needs further stud-
ies in gnotobiotic animals.

(3) Attempts should also be made to isolate PBV in cell
cultures so that turther characterization of virus may be fea-
sible.

(4) The PBV may be alloted a place as a separate genus
entitled Picobirnavirus in the family Birnaviridae pending
final classification based on complete characterization of
the virus.
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