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ABS TRACT

De tec tion fre cuency of pi co bir na vi ruses (PBV) ge nome was
evalu ated by poly acrylam ide gel elec tro pho re sis (PAGE) in
402 pig lets fae cal sam ples col lected in eight farms from the
Cen tral Re gion of Venezuela. Elec tro pho retic vari abil ity of the
ge nome pro file was also evalu ated. The pres ence of PBV and
Rotavirus was ob served in 50 (12%) and 51 (13%) of the
samples, respectively. How ever, at vari ance with Ro ta vi ruses,
PBV was equally dis trib uted among sam ples from di ar rhoeic
and non- diarrhoeic ani mals. Analy sis by elec tron mi cros copy of
se lected posi tive sam ples af ter ce sium chlo ride isopic nic cen-
trifu ga tion con firmed the pres ence of PBV. PBV were found in
all age groups tested (7 to 56 days old), and ge netic vari abil ity
was ob served among iso lates. The ge nome analy sis by PAGE
of dif fer ents PBV iso lates re vealed slight varia tions in the mi-
gra tion pat terns for ge nomic seg ments 1 and 2. The pres ence
of dou ble or mul ti ple bands in the po si tion cor re spond ing to
each ge nomic seg ment was also ob served, sug gest ing the co-
in fec tion of a sin gle ani mal with dif fer ent PBV iso lates. Most of
the ARN ge nome seg ments showed a wide elec tro pho retic
pat tern, larger and smaller ge nome seg ments rang ing from 2.5
to 2.3 and 1.7 and 1.8 kpb, re spec tively. Nar row elec tro pho-
retic pro files were also ob served where both bands were lo-
cated be tween ro ta vi rus Ohio State Uni ver sity strain (OSU)
seg ments 4 and 5. Analy sis by Re verse Tran scrip tion and Po-
lime rase Chain Re ac tion (RT- PCR) in di cated that these sam-
ples were in deed posi tive for PBV. These re sults con firm that
genetically variable PBV strains circulate fre quently in pig lets,
but their patho genic po ten tial re mains elu sive.
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RESUMEN

La pre sen cia de Pi co bir na vi rus (PBV) se eva luó a tra vés de
elec tro fo re sis en ge les de po lia cri la mi da (EGPA) a par tir de
402 mues tras fe ca les de le cho nes re co lec ta das en ocho gran-
jas de la Re gión Cen tral de Venezuela. Evaluada la va ria bi li-
dad elec tro fo ré ti ca ob ser va da en sus dos seg men tos ge nó mi-
cos. La pre sen cia de PBV y Ro ta vi rus se ob ser vó en 50 (12%)
y 51 (13%) mues tras. Sin em bar go, a di fe ren cia de Ro ta vi rus,
la de tec ción de PBV se ob ser vó igual men te dis tri bui da, tan to
en ani ma les con dia rrea como sin dia rrea. La pre sen cia de
PBV fue con fir ma da por mi cros co pía elec tró ni ca. PBV fue de-
tec ta do en to dos los gru pos eta rios mues trea dos (des de 7 a
56 días de edad) y se ob ser vó va ria bi li dad ge né ti ca en tre los
ais la dos. El aná li sis por EGPA del ge no ma de di fe ren tes ais-
la dos de PBV re ve ló li ge ras va ria cio nes en el pa trón de mi gra-
ción de sus dos seg men tos ge nó mi cos 1 y 2. Asi mis mo, se
ob ser vó la pre sen cia de do ble o múl ti ples ban das en la po si-
ción co rres pon dien te a cada seg men to ge nó mi co, lo cual su-
gie re la coin fec ción de un ani mal con di fe ren tes va rian tes de
PBV. La ma yo ría de los seg men tos de ARN ge nó mi co ais la-
dos mos tra ron un pa trón elec tro fo ré ti co am plio, cu yos ta ma-
ños com pren dían en tre 2,5 a 2,3 y 1,7 a 1,8 kpb, para los seg-
men tos 1 y 2, res pec ti va men te. Tam bién se ob ser va ron per fi-
les elec tro fo ré ti cos es tre chos, en los que las dos ban das se
ubi ca ron en tre los seg men tos 4 y 5 de ro ta vi rus cepa Ohio
Sta te Uni ver sity (OSU). Es tas mues tras re sul ta ron po si ti vas a
PBV por Trans crip ción Re ver sa- reac ción en ca de na de la Po-
li me ra sa (RT-PCR). Es tos re sul ta dos con fir man la cir cu la ción
frecuente  de varias cepas de PBV en le cho nes, pero su po-
ten cial pa tó ge no aún no se ha de fi ni do.

Pa la bras clave: PBV, ro ta vi rus, dia rrea, ARNdc, le cho nes.
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IN TRO DUC TION

The pi co bir na vi ruses (PBV) are a group of vi ruses be-
longing to the newly pro posed vi rus fam ily, Pi co bir na viri dae un-
der the order Diplor na vi rales [3, 13], PBV were ac ci den tally
dis cov ered in Brazil by Pereira and col labo ra tors while ana lyz-
ing fe cal sam ples from free liv ing rats (Oryzo mys nigripes) [33].
Since then, the pres ence of PBV have been re ported in the fe-
ces of a large number of ver te brate spe cies, in clud ing hu mans
[8, 11, 14, 19, 22, 26, 31, 32], non hu man pri mates [43], pigs
[9,17, 25, 34, 35], chick ens [1, 24, 30, 40], rab bits [15, 27] foals
[5], dogs [10] and wild ani mals kept in cap tiv ity [23, 28, 29].
Re cently, the wide spread pres ence of PBV in waste wa ters
was re ported [39].

The PBV ge nome con sist of two seg ments of dou ble
stranded RNA (dsRNA) whose sizes range from 2,120-2.600
pb and 1,330-1.900 pb for the seg ment 1 or 2, re spec tively [14,
15, 17, 25, 41]. Two open read ing frames (ORF) have been
identified in ge nomic seg ment 1; the sec ond ORF en codes for
the coat protein but the pro tein encoded by the ORF 1 is yet
unknown has not been es tab lished al redy. The ge nomic seg-
ment 2 en codes for a pro tein of 534 amino ac ids which shows
do mains typi cal of RNA de pend ent RNA po lymerases [7, 12,
36, 41]. The 35nm non en vel oped vi ral par ti cle shows to have
a single- layered coat pro tein with a unique ar chi tec ture made
by 120 pro teins subunits, dis play ing 60 two- fold sy metric
dimers with a new 3D- fold [12, 25].

Por cine PBV were first re ported by Gatti et al. [17] who
found a preva lence of 11.6% in fe cal sam ples col lected in farms
of the Sao Paulo State, Bra zil, us ing visu ali za tion of the PBV ge-
nome by Poly acrylam ide Gel Elec tro pho re sis (PAGE) and sil ver
stain ing as de tec tion method. Very simi lar preva lences were re-
ported shortly af ter wards by Lud ert et al. [25] us ing the same
tech nique to ana lyze sam ples col lected in Vene zue lan farms.
PBV have also been ob served in por cine fe cal sam ples col-
lected from pig lets in the United King dom (UK), Thai land and
Mex ico, al beit with a lower fre quency (> 2%) [9, 34, 35].

De spite the nu mer ous re ports of the pres ence of PBV in
fe cal sam ples from ver te brates, the patho gen ic ity of these vi-
ruses has not been es tab lished. For ex am ple, con tra dic tory re-
sults had been ob tained re gard ing the as so cia tion of PBV with
di ar rhoea in pigs [17, 25] and as ymp to matic ex cre tion has
been fre quently re ported from hu mans and ani mals [6, 24, 28].
On the other hand, stud ies con ducted in Hu man Im mu no di fi-
cience Vi rus (HIV)-i nfected peo ple [18, 20, 22] sug gest that
PBV may be an op por tun is tic patho gen that may cause di ar-
rhoea in in di vidu als with im mu no sup pres sion.

In young ani mals of eco nomic im por tance such as pigs
(Sus scrofa domesticus), di ar rhoea con sti tutes a ma jor cause
of low feed con ver sion, re sult ing in di min ished gain or loss of
weight and stunt ing. So far it has not been pos si ble to es tab lish
clearly the dis ease bur den, if any, that PBV in fec tions may
cause in the di ar rhoea pro cesses suf fered by their hosts. On

the other hand, it is clear the wide dis tri bu tion and ge netic
vari abil ity of por cine PBV in na ture [2, 7]. Thus, the main ob-
jec tives of this work were to de tect the pres ence of PBV in fe-
cal sam ples us ing PAGE as a de tec tion method, to ana lyze
the het ero ge ne ity of the ge nomic elec tro pho retic pat terns and
to re valu ate the pos si ble as so cia tion be tween PBV ex cre tion
and the pres ence of di ar rhoea in pig lets.

MA TE RI ALS AND METH ODS

Farms
Eight farms from Ara gua, Mi randa, Cara bobo, Yar acuy

and Guarico States lo cated en Cen tral Re gion of Vene zuela
were sam pled dur ing the pres ent study. San ti ago Mariño and
Ur daneta, Su cre, Di ego Ibarra, Peña and Juan Germán
Roscio, Mu nici pali ties, re spec tively.

Fae cal sam ples
A to tal of 402 fe cal sam ples from pig lets were col lected

in eight farms lo cated in the Cen tral Re gion of Vene zuela.
Sam ples were col lected from pig lets 7 to 56 days (d) old since
the post- weaning pe riod in the sam pled farms usu ally start
around d 21. Sam ples were taken di rectly from the floor of the
cage im me di ately af ter defe ca tion, trans ported on wet ice to
the labo ra tory and kept at -70°C (Revco ULT- 2186- 3A,
Thermo Elec tron Cor po ra tion, USA) un til proc ess ing. Ac cord-
ing to the con sis tency and vet eri nary clini cal judg ment, fae ces
were clas si fied as di ar rhoeal and non- diarrhoeal.

Ex trac tion of RNA and analy sis by poly acrylam ide gel
elec tro pho re sis

Fe cal sus pen sions (10% w/v) were pre pared in Ep pen-
dorf 1.5 mL. tubes, us ing equal parts of bidis tilled wa ter and
freon (1,1,2- trichloro-1 ,2,2- trifluoroethane, Du Pont, Wil ming-
ton, USA). The sus pen sions were ho moge nized by strong agi-
ta tion for 10 min utes (mn) in a vor tex (Ana log vor tex mixer/
VWR™ In ter na tional, USA) and clari fied by cen trifu ga tion at
10000 xg for 5 min at room tem pera ture in a mi cro cen tri fuge
Ep pen dorf model 5415C, USA. Ali quots of 250 µL of each
clari fied fe cal sam ple were used for to tal RNA ex trac tion us ing
TRI zol® LS (Life Tech nolo gies™), ac cord ing to the pro to col
sug gested by the manu fac turer. Fi nally, the pel let was dried,
re sus pended in 20 µL of bidis tilled ster ile wa ter and stored at
-70°C un til use. The RNA ex tracted was ana lyzed by 7% poly-
acrylam ide gel elec tro pho re sis [26].

Af ter the elec tro pho retic run, ge nomic nu cleic ac ids
were visu al ized by sil ver stain ing as pre vi ously de scribed [25].

The ge nome of the por cine ro ta vi rus OSU strain was
used as a ref er ence and posi tive con trol dur ing the elec tro-
pho retic runs. The ge nome of ro ta vi rus con sists of 11 seg-
ments of dsRNA whose mo lecu lar weight and mi gra tion pat-
tern is well known.
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Vi rus pu ri fi ca tion
Vi rus pu ri fi ca tion was car ried out as de scribed by Lud ert et

al. [25]. Briefly, clari fied fe cal sus pen sions (20% w/v) were pre-
pared from sam ples that tested posi tive only to PBV by PAGE
and fur ther cen tri fuged at 7500 rpm to 7°C for 20 min in a cen tri-
fuge Sor vall RC-5 (Su per Speed Re frig er ated Cen tri fuge, Du pont
In stru ments, USA) to pel let bac te ria and cell de bris. Vi ruses were
con cen trated through a cush ion of 40% su crose in phos phate
buffer sa line (PBS) by ul tra cen tri fi ga tion at 110.000xg for 3 hours
(h) to 7°C in a ro tor SW28 (Beck man In stru ments, Inc., USA).
The pel let ob tained was re sus pended 0.5 mL PBS. Fi nally, vi rus
prepa ra tions were con cen trated and pu ri fied by flo ta tion in an
isopic nic CsCl gra di ent by ul tra cen trifu ga tion in a SW41 ro tor at
110.000xg for 48h. Frac tions (0.5 mL) were col lected from the
bot tom of the tube and their re frac tive in dex meas ured. Frac tions
with a re frac tive in dex be tween 1.3720 and 1.3745, cor re spond-
ing to den si ties be tween 1406 gr / mL and 1,435 g / mL [21],
were pooled and vi rus par ti cles pel leted by fur ther cen trifu ga tion
at 110.000xg for 3 h at 4°C in a SW 41 ro tor. The sedi ment ob-
tained was re sus pended in 250 µL PBS and stored at -70°C.

Elec tron mi cros copy
To dem on strate the pres ence of vi ral par ti cles, pu ri fied

vi ral prepa ra tions were checked di rectly un der the elec tron mi-
cro scope (Phil lips CM10, Eind ho ven, The Neth er lands). Sam-
ples were nega tive strained with 2% phos pho tung stic acid for 1
min. The vi ral par ti cles were meas ured and iden ti fied as PBV
ac cord ing to their mor phol ogy.

Sta tis ti cal analy sis
Sta tis ti cal analy sis to es tab lish dif fer ences in the fre-

quency of PBV de tec tion among sam ples from ani mals with
and with out di ar rhoea, and among the dif fer ent age groups
were made us ing the chi square test and the Epi- Info pro gram
(ver sion 2.1. CDC, At lanta, GA).

RE SULTS AND DIS CUS SION

De tec tion of por cine PBV

In or der to de ter mine the pres ence of PBV in stool from
pig lets, all sam ples were ana lyzed by PAGE af ter nu cleic acid
ex trac tion (FIG. 1). A sam ple was con sid ered posi tive when
the pres ence of the two elec tro pho retic bands, cor re spond ing
to the PBV ge nome, was de tected. PBV was de tected in 50
(12%) sam ples. Three per cent of the sam ples yielded in con clu-
sive re sults for PBV due to the pres ence of sin gle bands or
atypi cal pat terns. In ad di tion, 51 (13%) sam ples were found
posi tive for ro ta vi ruses. Mixed in fec tions by ro ta vi rus and PBV
was seen in 10 (2%) of sam ples col lected.

Twenty five per cent of the sam ples (101/402) were clas-
si fied as “di ar rhoea” ac cord ing to their con sis tency, and the
rest (301) as “non- diarrhoea”. No sta tis ti cal sig nifi cant dif fer-

ence was ob served in the fre quency of PBV de tec tion be-
tween sam ples clas si fied as di ar rhoea or non- diarrhoea (7
ver sus 14%, P= 0.05260). In con trast, the pres ence of ro ta vi-
ruses was sig nifi cantly higher in the “di ar rhoea” sam ples than
in the “no- di ar rhoea” ones (19 ver sus 11%, P= 0.03255).
These re sults are shown in TA BLE I.

To in ves ti gate the fre quency of PBV ex cre tion in the dif-
fer ent age groups sam pled, it was cal cu lated the de tec tion fre-
quency of PBV and ro ta vi rus within each age group based on
the number of sam ples taken for each group was calculated,
TA BLE II shows the de tec tion fre quency for PBV and ro ta vi rus
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FI GU RE 1. ELEC TROPHO RE TIC PAT TERNS OB SER VED
IN DIFFE RENT PBV ISO LA TES FROM PI GLET STOOL
SAM PLES. ELEC TROPHO RE SIS ON 7% POLYA CRYLA MI-
DE GEL OF DSARN EX TRAC TED FROM 1 TO 2 WEEKS
OLD PI GLET STOOL SAM PLES. A: THE RE ARE SLIGHT
VA RIA TIONS IN THE ELEC TROPHO RE TIC BANDS CO-
RRES PON DING TO PBV LA NES 5, 8, 16 AND 18: PO SI TI-
VE SAM PLES TO POR CI NE PBV WITH THE TWO EX PEC-
TED ELEC TROPHO RE TIC BANDS, LA NES 7, 9, 10, 11, 12,
15: SAM PLES ARE CON SI DE RED DOUB TFUL FOR PBV
BE CAU SE THE PRE SEN CE OF DUAL OR MUL TIP LE
ELEC TROPHO RE TIC BANDS PAT TERN, LA NES 2, 4 AND
17: SAM PLES PO SI TI VE FOR RO TA VI RUS. OSU: POR CI-
NE STRA IN OF RO TA VI RUS USED AS A STAN DARD. B:
ARROWS: MIX EX CRE TION OF PBV AND ROTA VI RUS,
TWO ADDI TIO NAL ELEC TROPHO RE TIC BAND ARE OB-
SER VED BET WEEN GE NO MIC SEG MENTS 4 AND 5 OR 3
AND 5 (LA NES 24, 25, 27, 31).



by age group. PBV as well as ro ta vi rus ex cre tion was ob served
for all age groups. How ever, the fre quency of vi rus ex cre tion
dropped abruptly for both vi ral agents af ter d 29 of age (P
<0.05). For PBV, the ex cre tion fre quency was higher in sam-
ples from ani mals be tween 7 and 14 d old (29%), while for ro-
ta vi ruses the higher de tec tion fre quency was ob served in the
group be tween 15 and 28 d old (20%).

The fre quency of PBV de tec tion ob tained in this work
(12%) was very simi lar to those pre vi ously re ported by Lud ert
et al. [25], 10%, and Gatti et al. [17], 11% for sam ples col lected
also from pig lets. Fur ther more, it is very simi lar to the de tec tion
fre quency ob tained in this in ves ti ga tion for ro ta vi rus (13%).
The ob served fre quen cies of fe cal ex cre tion sug gest en demic
lev els for PBV within pig let popu la tions. How ever, in con trast to
ro ta vi rus, and in agree ment with a pre vi ous work [25], no sig-
nifi cant dif fer ences were found in the de tec tion fre quency of
PBV in sam ples col lected from ani mals with or with out di ar-
rhea. Such evi dence sug gests that PBV is not a cause of di ar-
rhoea in pig lets. How ever, these re sults con trast with those re-
ported by Gatti et al. [17] whom found sig nifi cant as so cia tion
be tween di ar rhoea and ex cre tion of PBV. The di ar rhoea suf-
fered by pig lets can be of differents etiologies and can re spond
to mul ti fac tor causes. Diet, post- weaning stress, vi ral and bac-
te rial in fec tions, and para sitic in fes ta tions are well known
causes of di ar rhoea in pig lets. These fac tors vary from farm to
farm and could par tially ex plain the dis ease as so cia tion dif fer-
ences be tween this work and that of Gatti et al. [17]. An other
pos si ble ex pla na tion is that PBV be have in pigs as an op por-

tun is tic agent that cause di ar rhoea only un der cer tain cir cum-
stances, as have been sug gest for HIV in fected hu mans [18,
20, 22].

The de tec tion of PBV in fe cal sam ples from ani mals with
and with out di ar rhoea in equal fre quen cies, strongly sug gests
that PBV is not a causa tive agent of di ar rhoea in ani mals.
How ever, the avail able in for ma tion so far does not of fer con-
clu sive evi dence for the PBV patho gen ic ity and ad di tional re-
search in this re gard is still needed. Also, it is very in ter est ing
the de tec tion of PBV in res pi ra tory tract from hu mans and
pigs, sug gest ing that pi co bir na vi ruses might be not only po ten-
tial patho gens but also res pi ra tory patho gens [37, 38]. The
wide host range and dis semi na tion of PBV pose an in ter est ing
study chal lenge, es pe cially be cause very lit tle is known about
their bi ol ogy. As stated by Wang et al. [41], “the ex treme sta-
bil ity and re sis tance to treat ment of PBVs make these vi ruses
ubiq ui tous. Thus, a wa ter borne route of PBV ac qui si tion could
ex plain how the closely re lated strains are ac quired by dif fer-
ent host spe cies in the same set ting”. The char ac ter is tics of
the vi ral par ti cle, with two small ge nomic seg ments, en cod ing
for only the vi ral po lymerase and the cap sid pro tein known so
far, sug gest that PBV is a highly ef fi cient vi rus in terms of ge-
nomic rep li ca tion and ad ap ta tion.

Elec tron mi cros copy of pu ri fied vi rus par ti cles
In or der to visu al ize by elec tron mi cros copy (EM) PBV

vi ral par ti cles pres ent in posi tive sam ples, vi ral con cen trated
sus pen sions were pre pared and pu ri fied from sam ples that re-
sulted strongly posi tive to PBV by PAGE. The FIG. 2 shows
elec tron mi cro graphs of PBV pu ri fied vi rus par ti cles, which
con sti tudes one of the very few elec trone mi cro graphs pub-
lished un til now. In these prepa ra tions, en rich ment (more than
15 vi ral par ti cles per field) in vi ral par ti cles whose ul tra struc-
ture was com pati ble with PBV was ob served. Par ti cles were
spheri cal, with ap proxi mately 35 nm in di ame ter, non-
 enveloped, and with uni form struc ture and mor phol ogy, sug-
ges tive of ico sa he dral symmetry. The unique architecture of
PBV have been established. The virions display a triaconta
hedral desing, where the coat pro tein dimers form a rhom bus
con cave in shape giv ing raise to a spheri cal par ti cle with this
par ticu lar ar chi tec ture [12]. In ad di tion, struc tures sug ges tive
of empty vi ral cu pids and, given the na ture of the sam ples, the
pres ence of vi ral par ti cles simi lar to bac te rio phages, as well as
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TA BLE I
FRE QUENCY OF PBV AND RO TA VI RUS FE CAL EX CRE TION IN PI GLETS

Positive to
Condition PBV* RV* PBV+RV
Diarrhea 101 (25%)   7/101 (7%)a 19/101 (19%)c 2/101 (2%)e

Non diarrhea 301 (75%) 43/301 (14%)b 32/301 (11%)d 8/301 (3%)f

Total 402 (100%) 50/402 (12%) 51/402 (13%) 10/402 (2%)
*Detection of viral agents was made by PAGE on the basis of characteristic electrophoretic bands. PBV: Picobirnavirus; RV: Rotavirus. a, b: P =
0.0526065, c, d: P = 0.0325573, e, f: P = 0.7051709.

TA BLE II
FRE QUENCY OF PBV AND RO TA VI RUS EX CRE TION

IN RE LA TION TO AGE

Age group
(days)

PBVa

n (%)
Rotavirusa

n (%)
7 - 14 17/59 (29%) 6/59 (10%)

15 - 28 25/201 (12%) 41/201(20%)
29 - 42 1/73 (1%) 3/73 (4%)
43 - 56 7/69 (10%) 1/69(1%)

a De tec tion of vi ral agents was made by PAGE on the ba sis of
cha rac te ris tic elec tropho re tic bands. PBV: Pi co bir na vi rus.



im pu ri ties of a na ture dif fer ent to vi ruses, were ob served. On
note, the prepa ra tions ob served by EM were sub jected to
PAGE analy sis af ter DNase I and RNase T1 treat ments and
were found to be highly en riched in PBV ge nomic dsRNA (data
not shown).

PBV elec tro pho retic vari abil ity
The analy sis by PAGE of the ge nome of dif fer ent PBV iso-

lates re vealed variations in the mi gra tion pat terns for ge nomic
seg ments 1 and 2. Nearly in all cases seg ment 1 mi grated be-
tween OSU ro ta vi rus seg ments 3 and 4, while seg ment 2 be-
tween OSU ro ta vi rus seg ments 4 and 5. The ob served mi gra tions
pat terns cor re spond to es ti mated sizes for the ge nomic seg ment
1 and 2 of 2.5 and 1.7 kbp, respectively (FIG. 1). The pres ence of
dou ble or mul ti ple bands at the cor re spond ing position for each
ge nomic seg ment was also ob served, sug gest ing the co in fec tion
of a sin gle ani mal with dif fer ent PBV strains (FIG. 1A). Analy sis
by RT- PCR in di cated that these sam ples were in deed posi tive for
PBV (data not shown). More re cently, Ga nesh et al. [16] de tected
mixed in fec tion of hu man pi co bir na vi rus when PBV ge nome
analy sis by PAGE showed the pres ence of mul ti ple elec tro pho-
retic bands with slight varia tion in mi gra tion pattern. Fi nally, some
sam ples showed “nar row” elec tro pho retic pat terns where both
bands were lo cated be tween OSU ro ta vi rus seg ments 4 and 5,
rang ing in size be tween 1.7 and 1.9 kbp for ge nomic segment 1
and 2, re spec tively (FIG. 1B). Belongs to non di ar rhoeic pig lets,
sugest ing no as so cia tion be tween.

One of the most no ta ble fea tures of PBV is the het ero ge-
ne ity ob served in the ge nome elec tro pho retic pat tern. It has
been re ported by Gatti et al. [17], Lud ert et al. [25] and Gal li-
more et al. [14,15], for both PBV ge nomic seg ments iso lated
from stool sam ples of pig, rab bit and hu man. Gal li more et al.
[15], es tab lished three groups of ge nomic pro files for PBV iso-
lated from rab bits, and de tected dif fer ences be tween se ro types
by solid phase im mune elec tron mi cros copy. These re sults were

taken as evi dence for the ex is tence of dif fer ent strains of PBV
and to sug gest that PBV was a highly vari able vi rus. Mo lecu lar
epi de mi ol ogy stud ies have shown also a large vari abil ity at the
nu cleo tide se quence level of PBV hu man iso lates, which were
clas si fied into two ge no groups [2, 28, 36], a find ing that fur ther
con firms the ex is tence of dif fer ent strains or vari ants of PBV cir-
cu lat ing among dif fer ent mam mal ian spe cies. How ever, the re-
la tion ship be tween elec tro pho retic pat terns and ge netic groups
is un known. De spite ge netic di ver sity, high se quence iden ti ties
among sim ian PBVs and be tween sim ian PBVs and other ge-
no group (hu man and por cine PBV strains) sug gest that PBV, is
read ily trans mit ted in tra and in ter spe cies [41, 42].

A draw back in de tect ing PBV by PAGE is the ob ser va tion
of elec tro pho retic bands with very nar row elec tro pho retic pat tern
that casts doubts when de cid ing quali ta tively the pres ence of a
PBV ge nome. Nar row pat terns or small ge nome pro file have
been ob served in hu man PBV iso lates. In deed, nar row pat terns
in hu man have been found as so ci ated with diarrhoea; moreover,
small ge nome pro file have been de tected as the only patho gen
among acute wa tery di ar rhoea cases in chil drens from one
month to six years of age [4, 14]. The data of this work in di cate
that nar row pat terns also could oc cur for por cine PBV.

CON CLU SIONS

These re sults con firm that PBV cir cu lates fre quently in pig-
lets, but their patho genic po ten tial re mains elu sive. The slight
elec tro pho retic varia tion of PBV ge nome seg ments suggest
close ge netic re la tion ships be tween PBV’s cir cu lat ing in Vene-
zue lan farms. Adition ally, nar row pat terns also could oc cur for
por cine PBV but no evi dence for patho gen ic ity was ob served.
Re gard less to the ob served fre quen cies of fe cal excretion, these
results sug gests en demic lev els for PBV circulation within pig let
popu la tions.
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