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Group A Rotavirus Detection in Calves and Piglets from Honduras and Panama.

ABSTRACT

The epidemiology of animal rotaviruses infection and their association with illnesses in humans
remains unknown in Central America and the world.In this study, we performed a genotyping of
rotavirus strains by RT-PCR for-G (VP7) and P (VP4), in samples of diarrhea in cattle and pigs, in
Honduras and Panama.Mixed infections and combinations of genotypes G (VP7) and P (\VP4) were
identified in cattle in Honduras: 4 (5%) G4P [6], 3 (4%) G2P [6], 2 (2%) G2P [4], and in Panama:
63 (72%) G10 P [2], 12 (13%) G8 P [11], 9 (10%) G6 P [11] and 3 (3%) G10 P [1].This
investigation represents the first report of bovine and porcine rotavirus strains in Honduras and

Panama.
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Introduction

Rotavirus (RV) is considered the main etiological agent in diarrhea in young animals and children
worldwide [1].Group A rotaviruses play an important role in human gastroenteritis and are common
viral pathogens associated with neonatal diarrhea in numerous animal species [1].

Group A rotaviruses are classified using a binary system, based on the genetic and antigenic
variation of two surface proteins (VP7 and VP4). So far, 36 G (VP7) types and at least 51 P (VP4)
types of group A rotaviruses circulating in humans and animals have been reported [2]. Particularly
in cattle and pigs, 14 different G (VP7) genotypes have been informed (G1-G6, G8, G10-G12, G15,
G18, G21, and G24, and 11 P (VP4) genotypes (P[1], P[3], P[5]-P[7], P[11], P[14], P[17], P[21],
P[29] and P[33]) [2,3]. Diarrhea due rotavirus in neonatal mammals, such as calves and piglets[2];
occurs to increased morbidity and mortality, treatment costs, and reduced growth rates [4].The
epidemiology of animal rotaviruses infection and their association with illnesses in humans remains
unknown in Latin American[5].There is evidence that animal rotaviruses can infect humans, either

by direct transmission of the virus or by contributing one or several RNA segments that can reassort



with human strains [5]. Genotyping of RVs is important to assess, whether vaccine efficacy might
be altered by the changing pattern of the distribution of different genotypes, since there is strong
evidence for the emergence of new strains through natural reassortment between rotaviruses among
different species [5, 6]. In Costa Rica, Honduras, Nicaragua, Panama and the Dominican Republic
we have performed characterizations of rotavirus strains in children, reporting common and unusual
genotypes [7,8]. While surveillance has been mainly focused on infections in humans, there is a
need to include domestic and farm animals in these surveillance programs, due to their close contact
with humans, especially in developing countries. There is a surge in reports of the detection of
strains common to animals in human populationsand the increasing spread and detection of strains

with unusual G and P types and untypable strains [5].

This research represents the first genotyping study of rotavirus strains G (VP7) and P (VP4)
detected in cattle in Honduras and Panama.

A total of 100 and 75 fecal specimens were collected from diarrheic piglets and calvesless than 30
days old, from the same number of small farms respectively, located in the village of Siguate, near
Catacamas, Olancho in the central-east section of Honduras. Also, 157 feces samples were collected
from bovines (calves) of 6 month of age in two farmslocated to the west ofColon in Panama.

All fecal samples from calves and piglets from Honduras and Panama were analyzed for the
presence of rotavirus using the immunochromatography technique (CorisBioConcept, Belgium).

In samples from Honduras, consensus gene sequence related to external group A RV protein was
detected with a pair of consensus primers for VP7 (9conl-9con2) or VP4 (4con2-4con3) genes [9,
10]. Reaction products of the first RV PCR were genotyped by heminested multiplex-PCR with two
sets of specific primers for the G1-G5, G9 and P [4], P [6], P [8] and P [9] types described by
Gentsch et al. [9] and Das et al. [10], with modification by Leite et al. [11]. The samples from
Panama underwent the RT-PCR G (VP7) and P (VP4) technique described by [1].

In Honduras, Group A RV was found in 6 out of 100 (6%) fecal specimens collected from diarrheic
piglets and in 9 out of 75 (12%) diarrheic calves. Among isolates of porcine and bovine group A
rotaviruses, different genotypes:3 (4%) G2P [6], and 2(2%) G2 P [4]were detected in calves and G4
P [6] 4(5%) were detected in piglets. In Panama, out of the 157 isolates of bovine (calves) samples,
a total of 139 were ELISA positive for rotavirus an/d 87 samples were amplified for detection of G
(VP7) and P (VP4) genotype,identifying the combinations: 63 (72%) corresponding to G10 P [2],
12 (13%) to G8 P [11], 9 (10%) to G6 P [11] and 3 (3%) to G10 P [1]. In 2 samples, it was not
possible to identify the genotype with the P (VP4)“primers” used (Table 1), (Figure 1).



The distribution of genotypes G (VP7) and P (VP4) of bovine group A rotavirus in Honduras and
Panama were different.

At a global level, rotavirus group AG (VP7) G1, G2, G3, G6, G8, G10 and G11 have been detected
in bovines. Regarding P (VP4) bovine genotypesreported frequently worldwide, there are: P [1],
P[5] and P[11][1,2,3];0n the other hand, twelve G genotypes (G1 to G6, G8 to G12, and G26) and
16 P genotypes (P [1] to P [8], P [11], P [13], P[19], P[23 ], P[26], P[27], P[32], and P[34]) of RVA,
have been associated with pigs [12].However, G3, G4, G5, G9 and G11 were historically
considered the most common G genotypes in swine and were usually associated with P [ 5], P [6],
P[7], P[13] and P[28] [12]. In the present study, the bovine genotypes (VP7) G2, G6, G8, G10, and
P (VP4) P [1], P [2], P [ 4], P [6], and P [11] were identified. These results coincide with findings
detected in Costa Rica [1],Brazil [13], Uruguay [14] Argentina [15],and other countries of the world
[12,16], where high frequencies of these genotypes are reported, considered,as well as, frequentand
of epidemiological importance in cattle and pigs.

Concerning the G10 P[1] genotype detected in Panama, it differs from that reported for bovine
rotavirus in Latin America; however, regarding bovine rotavirus infections G6, G8, and G10
together with P[1], P[5], and P[11], respectively, are the G and P genotypes most commonly found
[17].Other investigations show detection of this same combination in goats and lambs in
Bangladesh [18; 19];genotype P[1] has also been detected in cattle in Japan [16]. It is important to
note that the genotypes detected in Honduras were amplified with the primers used to detect group
A rotavirus in humans. Other studies carried out in Honduras reveal evidence of detection of
unusual strains [7] and possible zoonotic transmissions [20]; therefore, it is probable that due to the
presence of genetic rearrangements, the primers used to amplify human group A rotavirus have
amplified animal rotavirus. Genomic sequencing is necessary to clarify this argument. It is worth
mentioning that genotypeG2P[4] detected in Honduras was the major genotype circulating in
children during that same year (Annabelle Ferreraunpublished data). Studies carried out in children
have also revealed the presence of genotypes G2, G4, G8 and G10, which are common in bovines in
America and other continents [21, 22, 23]. Research shows that rotaviruses produce “reassorting”
and these genetic changes contribute to rotavirus evolution, resulting in a diversity of genotypes and
mixed infections [2, 4, 5, 8]. We believe that additional experiments should be performed, because
studies carried out in Central America and the Dominican Republic have reported the presence of
unusual strains of rotavirus in children with diarrhea. In addition, rotavirus strains that share high
homology with rotavirus genes of bovine and pig origin have been identified, revealing possible
zoonotic transmission [5, 6, 8]. Although interspecies transmission has not been documented to

occur directly, there have been reports in Latin America, for example, of an increased number of



reports of unusual rotavirus strains in humans that are apparently derived from transmission
between farm animals, domestic and wild [5]. Specifically, there are studies carried out in bats
where it is shown that many of the rotavirus strains that circulate in children at a global level share
high homology with rotavirus genes detected in bats [6].For example, in Costa Rica, fecal samples
were collected from the bat Carolliaperspicillata to carry out rotavirus studies, demonstrating a
surprising genetic diversity of rotaviruses, with a close genetic relationship between rotaviruses and
other mammals; the researchers emphasized that this strain diversity will continue to grow
genetically and geographically [6]. It is interesting to note that the rotavirus strain detected in this
bat C. perspicillata(RVA/ Bat-wt /CRC/KCR10-93/2010/ G20P47) has nucleotide similarities
grouping phylogenetically with the VP6, VP1, VP2, VP3, NSP2 and NSP4 proteins with rotaviruses
identified in children with diarrhea from Ecuador, Suriname, and Brazil [6]. It is important to
highlight, that the transmission of a virus from bats to humans requires certain conditions that
connect the distribution of hosts, the viral infection within these hosts and the exposure and
susceptibility of the recipient hosts; however, before it reaches man, it must be transmitted to other
hosts such as cattle, pigs, alpacas or others, including domestic animals, a phenomenon that is
increasing due to the rapid fragmentation of forests.The risk of such transmission is also present in
the contamination of water or food [24] reservoirs by feces of infected animals [6].

We consider important to report theses preliminary findings. though, we also consider urgent to
carry out sequencing studies of the genomes that we identified, expand larger studies that cover
more sites with a greater number of samples that include domestic, farm and wild animals. Studies
on rotavirus zoonosis have a limitation because there are very few sequencing studies of rotavirus
strains in animals in Latin America [25]and the world [26, 27] where there is an information bank
of these circulating strains [5].1t is mandatory to mention that funds for research in Central America
is scarce[28]. We have tried to join our efforts together to try to maintain our research and unify our
protocols for the characterization of rotavirus strains in Central America.

It is important to note that commercial vaccines are being applied for the prevention of neonatal
diarrhea in calves, as well as in children, which have demonstrated safety and efficacy.

This work represents the first documentation of group A rotavirus strains identified in piglets and

cattle in Honduras and Panama.

CONCLUSION
This research reinforces the need for the characterization of rotavirus strains through genetic
analysis to provide a new view of the ecology and evolution of rotaviruses in Central America,

including studies of samples from domestic, farmed, and wild animals.



Global rotavirus studies have shown that some strains of rotavirus, isolated from a variety of
species, are atypicalfor that species and, therefore, over time can produce genetic rearrangement and
evolve into new speciesstrains to be transmitted. In this context, the immunogenicity and efficacy of
rotavirus vaccines may be challenged by the evolution of the rotavirus viral genome.

We consider it urgent to strengthen the maintenance and consolidation of the protocols for the

detection and characterization of rotavirus in Central American laboratories.

Table 1. Distribution of G (VP7) P (VP4) of Rotavirus Strains Isolated from
Honduras and Panama

a.
Genotypes VP7 (G) and VP4 (P) Honduras Calves  Piglest
G4P [6] 4(5%) X
G2P [6] 3(4%) X
G2P [4] 2(2%) X
Total, samplesanalyzed 75 100 100
b.
Genotypes VP7 (G) and VP4 (P) Panama Calves
G10P[2] 63(72%) X
G8P[11] 12(13%) X
G6P[11] 9(10%) X
G10P[1] 3(3%) X

Total, samplesanalyzed 87 100
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