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Abstract

Introduction: The enteric disorders represent a serious hazard for bovine and camelid breeding. The aim of this study was to examine the
frequency of detection and molecular characteristics of enteric coronavirus (CoV) infections in cattle, alpaca, and llama herds bred in family-
based farms in Brazil and Peru.

Methodology: Stool samples were collected from calves from Brazil and camelids from Peru for detection and characterization of CoV by
reverse transcription polymerase chain reaction (RT-PCR) and sequence analysis.

Results: 46.5% (47/101) samples from calves and 26.8% (70/261) from alpaca tested positive for CoV. All strains belong to lineage A1 of the
Betacoronavirus genus. Phylogenetic analysis showed high identity between CoV strains detected in calves and alpacas.

Conclusions: This study characterised CoV strains from dairy cattle herds in the state of Rio de Janeiro, Brazil, and indicated that this virus is
spread among the state herds. The results also indicate widespread circulation of CoV among the alpacas of Cuzco, Peru.
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Introduction

The enteric disorders represent a serious hazard for
bovine and camelid breeding [1-3]. Small producers
have limited investment capacity and often operate with
very low returns insufficient to enable capitalization of
their production units. This implies that owners of these
small businesses do not have autonomy in the
production process and face limitations on the prospects
of their investment in farm livestock. One of the main
diseases that can endanger the young ruminant
population and ultimately lead to major economic
losses is diarrhoea. The aetiology is complex and
multifactorial, involving infectious, nutritional,
immunological, and environmental factors [4].
Coronaviruses (CoVs) are responsible for enteric and
respiratory infections in bovine and camelid flocks
throughout the world and are associated with significant
economic losses [1,5-8].

Bovine coronaviruses (BCoVs; Betacoronavirus 1)
are enveloped viruses with a single-stranded, positive-

sense, non-segmented RNA genome that belong to the
Coronavirus genus of the Coronaviridae family [9].
BCoVs can be associated with many infections in both
beef and dairy cattle and are responsible for diarrhea,
respiratory disease in calves and winter dysentery in
adult animals [10]. Infection is primarily via feco-oral
and to a lesser extent, the respiratory (aerosol) route [3].
Most often, transmission of enteric BCoV is horizontal,
and transmission to young animals occurs from a carrier
dam to their offspring postpartum or from clinically or
chronically infected calves housed in proximity to
immunologically naive animals [3].

The first description of CoV associated with
outbreaks of diarrhea in camelids occurred in Oregon,
USA, in 1998 [1,5]. The viruses isolated were very
similar to strains that caused diarrhea and pneumonia in
cattle, and the symptoms described were similar to
coronavirus infection in cattle. The sick camelids
presented varying degrees of disease severity, with the
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death of some animals and others requiring intensive
medical care [5].

BCoVs are responsible for outbreaks of diarrhea
with an impact on animal health, so prophylactic
measures are necessary [1,3,6,10]. These measures
include: isolation of infected animals with the objective
of reducing virus transmission to susceptible animals;
rearing animals of uniform age groups; cleaning and
disinfection of pens; rotating pickets in herds; and
passive immunity through colostrum.

Two types of vaccines are commercially available
for BCoV control programs. One is a killed vaccine
administered to late pregnant cows for passive maternal
immunization of their calves. The other is a modified-
live BCoV administered orally to calves at birth to
provide active immunization or used in pregnant cows.
Cows vaccinated with the latter may transfer BCoV
antibodies in the colostrum or milk secretions, reducing
BoCV after calving [10].

The aim of this study was to examine the detection,
frequency and molecular characteristics of enteric CoV
infections in cattle, alpaca, and llama herds bred in
family-based farms in Brazil and Peru.

Methodology

Bovine faecal specimens from 101 calves up to age
10 months were collected between October 2013 to
September 2014. The calves were from nine family-
based small dairy farms located in the following
municipalities within the state of Rio de Janeiro, Brazil:
Northwest Aperibé and Itaocara, North Campos de
Goytacazes, and Southeast Itaborai and Sampaio
Corréa.

Faecal samples were also obtained from 261 alpacas
and 42 llamas at 1-5 weeks of age. These animals came
from the following three locations within the
Department of Cuzco, Peru: the Instituto Veterinario de
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Investigaciones Tropicales y de Altura of the
Universidad Nacional Mayor de San Marcos (IVITA-
UNMSM), La Raya Research Center of the Universidad
Nacional de San Antonio Abab del Cuzco (UNSAACQC),
and the rural community of Silli, located in the province
of Canchis, Maragani district.

Bovine and camelid samples were collected either
directly from the rectum of animals gathered in the
handling corral or with the aid of swabs when needed.
Stool suspensions were prepared in 10% (w/v)
phosphate-buffered saline (pH 7.2) and centrifuged at
2,500 x g for 5 min. Nucleic acid was extracted from
300 pL of each supernatant with a total RNA extraction
kit (TALLY RNA, Thermo Fisher-Ambion, Waltham,
USA) according to the manufacturer’s instructions.
Specimens were screened for BCoV by amplifying a
251 bp fragment of the polymerase gene using a
pancoronavirus conventional reverse transcription
polymerase chain reaction (RT-PCR) protocol
previously described [11].

For phylogenetic analysis, a fragment of the CoV
gene, encoding the S1 domain of spike (S) protein, was
used - PCR primers SE-1 (5°-
GACCTACAATTGGGTAATTTGGG-3") and AS (5°-
TTGTAAATCAGTAGAACAAGTAG-3’), gaving a
predicted product of 651 bp. The S1 domain contains a
hypervariable region prone to frequent mutations [12].
Semi-nested PCR  using primers SE (5°-
TGTCAGTTGTATTATAATTTACCTG-3") with
primer AS, giving a predicted product of 581 bp, was
then performed. Amplified products were sent to
Hellixa (genomics service provider) using the nested
PCR primers for sequencing. Overlapping sequences
were assembled and edited using SeqMan, EditSeq, and
MegAlign, which are all available in the Lasergene
software package (version 7.0, DNASTAR, Madison,
USA). Phylogenetic analyses were performed with

Table 1. Distribution of BCoV among cattle in the state of Rio de Janeiro, Brazil.

City Location Samples tested Positive samples n (%)

PF? 4 4
Aperibé PG 10 1

PH 11 1
Total 25 6 (24)

PC 14 1
Itaocara PD 12 9

PE 9 8
Total 35 18 (51.4)
Campos de Goytacazes PI 15 5333
[taborai PB 15 9 (60)
Sampaio Corréa PA 11 9 (81.8)
Total 101 47 (46.5)

* Two-letter codes used to identify each farm within each city.
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MEGA software, version 7.014 (Pennsylvania State
University, State College, PA, USA) [13]. Distances
were corrected using the Kimura 2-parameter model,
and dendrograms were constructed using the
neighbour-joining method. Statistical significance was
estimated by Dbootstrap analysis with 1000
pseudoreplicates. Sequences were compared to those of
CoV strains obtained from GenBank (National Center
for Biotechnology Information). Sequences generated
for strains analysed in this study were deposited into
GenBank under accession numbers KT381468—
KT381482 and KX266939-KX266950
(Supplementary Table).

Results

BCoV was detected in the stool of 47 (46.5%) of the
101 calves tested from all studied farms, with a
frequency ranging from 24% to 81.8%, (Table 1).
Among the individual municipalities, the lowest BCoV
detection frequency was observed in Aperibé, and the
highest was observed in Sampaio Corréa. Similar
detection frequencies of 51.4% and 60% were observed
in Itaocara and Itaborai, respectively, and animals in
Campos de Goytacazes had a BCoV frequency of
33.3% (Table 1). Partial sequence of the BCoV gene
encoding the S1 domain was obtained for 15 BCoV
strains. Phylogenetic analysis (Figure 1) showed that all
strains belong to lineage Al of the Betacoronavirus
genus [ 14]. When compared to the reference strains, the
BCoV strains from Rio de Janeiro were closely related
to the Brazilian strains, BR-UEL-2 and WDBR-BI,
detected in the states of Parana and Sado Paulo,
respectively.

261 stool samples from alpacas, 70 (26.8%) tested
positive for CoV (Table 2). CoV was detected at all
Peruvian collection sites, with a frequency of 10.3—
46.3%. However, the virus was not detected in llamas.
Among the individual locations, UNSAAC had the
lowest CoV frequency (10.3%). Alpacas in the
community of Silli had a larger infection frequency of
40.4%, and the highest frequency of CoV (46.3%) was
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Figure 1. Dendrogram constructed from partial sequences of the
gene encoding the S protein S1 domain of CoV strains detected
among cattle in Brazil and alpacas in Peru. Bootstrap values
above 70% are shown at branch nodes. Distance scale is in
substitutions/site. Open triangle, BCoV strains from state of Rio
de Janeiro; open circles, BCoV strains from other Brazilian
states; black triangles, alpaca CoV strains from Peru; black
circles, alpaca CoV strain from USA.
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observed at IVITA-UNMSM (Table 2). Sequencing of
the CoV gene S1 domain was obtained for 12 alpaca
CoV strains. As observed for BCoV, phylogenetic
analysis revealed that all detected alpaca CoV strains

Table 2. Distribution of CoV among camelids in the Department of Cuzco, Peru.

Species Location Samples tested Positive samples n (%)

Alpaca Silli 94 38 (40.4)
IVITA*-UNMSMP 41 19 (46.3)
UNSAAC* 126 13 (10.3)

Total 261 70 (26.8)

Llamas Silli 11 0
IVITA-UNMSM 31 0

Total 42 0

¢ Instituto Veterinario de Investigaciones Tropicales y de Altura; ® Universidad Nacional Mayor de San Marcos; © Universidad Nacional de San Antonio Abad

del Cuzco.
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belong to lineage Al of the Betacoronavirus genus
(Figure 1). When compared to the reference strains, the
alpaca CoV strains were closely related to the Brazilian
BCoV strain, WDBR-BI1.

Comparison of the CoV sequences obtained from
cattle and alpacas revealed that the Peruvian alpaca
CoV strains are phylogenetically closer to the Brazilian
bovine strains than they are to the ApCoV-00-1381
strain detected in an alpaca with severe diarrhoea at
Oregon State University, USA, with which they share
97.3-97.7% identity. As shown in Figure 1, the bovine
and alpaca CoV strains clustered into two separate
branches. The clustered strains share 98.7-100%
identity among themselves and 96.9-98.5% identity
with strains in the different cluster. When compared to
the reference strains, bovine and alpaca CoV were more
closely related to the Brazilian bovine CoV strains than
they were to the classical bovine strains, such as Mebus
and BCQ.3994.

Discussion

Many studies have contributed to the understanding
of BCoV pathogenesis; however, there are few reports
about the distribution of this agent among Brazilian
cattle herds. Nearly half of the cattle in our study
(46.5%) were infected with BCoV. Previous studies
conducted at Brazilian dairy and beef farms have
reported BCoV infection frequencies ranging from
15.6-68.6% [4,12,15-20]. These studies predominantly
focused on medium and large farms with good
nutritional and health management that were located in
states considered as large producers of bovine meat and
milk for export. By contrast, our study focused on dairy
calves reared in small family-based farms located in the
state of Rio de Janeiro, which ranks 13th in the country
for milk production and contribution to the milk supply
in the domestic market. It is common for owners of
small farms, with a reduced number of animals in each
herd, to sell and/or exchange calves as well as adult
animals among themselves, depending on the scarcity
of available pasture for feeding and the financial needs
of the owners. In addition, the introduction of cattle into
herds acquired at auctions, as well as the transit of
animals to venues during the exhibition season, often
occur without compliance with the Guide of Animal
Transit [21] and usually without fulfilling quarantine
requirements prior to their introduction into the herd.

Our phylogenetic analysis of BCoV strains, from
cattle, suggests that sequences sharing > 98.7% identity
represent the same variant, whereas sequences sharing
< 98.5% identity represent a different variant strain.
Therefore, it is highly likely that at least two different
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strains circulated among the cattle herds in the state of
Rio de Janeiro between 2013 and 2014. These different
strains circulated simultaneously in the same herd, and
the same viral strain circulated among four different
farms in 2014, suggesting widespread transmission of
the virus among different herds in the state. Due to a
lack of information on the movement of animals
between these locations, it is difficult to suggest the
form of viral spread. However, in the case of the cattle
haerds in Aperibé and Itaocara, it is known that there is
a constant movement of animals between these
municipalities. Interherd contact during the purchase of
calves can be an important factor in the transmission of
BCoV, as demonstrated in studies conducted in Sweden
[22,23].

We also investigated the frequency of CoV
infection among economically important Peruvian
alpacas, in which the CoV frequency was just over a
quarter of the study population. The occurrence of
natural CoV infection among camelids has been
previously demonstrated [1, 5-8]. The observed
detection of CoV at all Peruvian collection sites
indicates widespread circulation of the virus. It is
noteworthy that the camelids we studied were bred
under different sanitary conditions. Two of the
collection sites (IVITA-UNMSM and UNSAAC) are
separated by a distance of 25 km, and the community of
Silli is approximately 70 km away from these sites.
Camelids belonging to herds at IVITA-UNMSM and
UNSAAC are bred under controlled conditions: There
is no exchange of animals between these sites.
However, animal workers do commute between these
universities without taking the sanitary control
measures necessary to prevent contamination of the
clothing and footwear with pathogens. In the
community of Silli, animals are bred by small producers
who are not trained or not able to implement proper
handling conditions due to extreme poverty. Despite
these circumstances, these producers usually take the
animals to the veterinary medical research centre at
IVITA-UNMSM for treatment during disease
outbreaks.

Our analysis of alpaca CoV frequency at each
individual Peruvian location revealed that the samples
collected at La Raya Research Center (UNSAAC)
exhibited the lowest CoV frequency (10.3%). The
healthcare provided to these animals is of relatively
high quality and includes prophylactic programs and
hygienic services vital to the control of infections. This
frequency of CoV infection is markedly lower than that
(35.7%) reported in a previous study conducted at the
same facility [7]. Another study of neonatal alpacas at
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the La Raya experimental research station farms in
Melgar Province, Puno Department, reported a CoV
frequency of 18.3% [8], which was closer to our
finding. By contrast, alpacas in Silli exhibited a
substantially higher CoV frequency (40.4%). The
camelids in this community suffer greater health
problems due to improper handling and lack of
prophylactic programs and hygienic services. Samples
collected from alpacas at IVITA-UNMSM exhibited
the highest CoV frequency of 46.3%. These high
frequencies of CoV infection at Silli and IVITA-
UNMSM could be explained by eventual contact
between IVITA-UNMSM veterinarians and animals
from Silli, because the producers of this community
take their alpacas to this research centre for treatment
during the disease outbreaks.

Although the occurrence of natural CoV infection
among camelids has been previously reported, little is
known about the characteristics of the viral strains that
infect these animals. Nucleotide sequences of alpaca
CoV strains exhibited high identity with circulating
bovine strains, suggesting a possible bovine origin of
these viruses [5,8]. This also indicates the possibility
that identical CoV strains were circulating among
Brazilian cattle and Peruvian alpacas. Given the fact
that the hypervariable S1 domain of S protein can
undergo a high number of mutations, it is believed that
the CoV can adapt to new hosts and ecological niches
[24]. In the colder seasons of the year, the camelids that
usually are kept at high altitude are brought to lower
locations due to the scarcity of pasture in the high
altitudes of the Andes plateau. This relocation allows
direct contact of camelids with cattle and sheep.
Therefore, it is possible that this breeding scheme
favours the occurrence of interspecies CoV
transmission. Unfortunately, it has not been possible to
obtain samples of Peruvian BCoV to prove this theory.
By contrast, the llamas were not positive for CoV. To
date, only one study has reported the detection of
enteric CoV in llamas, with a frequency of 42% for
alpacas and llamas [1].

Conclusions

The characterisation of BCoV strains detected in
dairy cattle herds in the state of Rio de Janeiro, Brazil,
demonstrates that this pathogen is widely spread among
the state herds. Widespread circulation of CoV also
exists among the alpacas of Cuzco, Peru. Our results
further show high identity between bovine and alpaca
CoV strains.

J Infect Dev Ctries 2018; 12(1):037-042.

Acknowledgements

We thank Soluza Faria for technical assistance. This study
was supported in part by the Conselho Nacional de
Desenvolvimento  Cientifico e Tecnologico (CNPq;
303864/2014-1), the Fundagdo Carlos Chagas de Amparo a
Pesquisa do Estado do Rio de Janeiro (FAPERJ; E-
26/201.374/2014 and E-26/202.625/2016), Brazil, and
Programa de Innovacion para la Competitividad y
Productividad (INNOVATE-Peru) grant 180 Fincyt-IB-
2013, Peru. The funders had no role in the study design, data
collection, data interpretation, or the decision to submit the
work for publication.

Ethical approval

The collection of bovine samples was approved by the ethics
committee on animal research of the Empresa de Pesquisa
Agropecuaria do Estado do Rio de Janeiro (PESAGRO, Rio
de Janeiro, RJ, Brazil), process number 1/2014. Importation
of the alpaca samples was approved by the Brazilian Institute
of Environment (IBAMA, Brasilia, DF, Brazil), license
number 14BR012948/DF 02/20/2014.

References

1. Cebra CK, Mattson DE, Baker RJ, Sonn RJ, Dearing PL (2003)
Potential pathogens in feces from unweaned 1lamas and alpacas
with diarrhea. J Am Vet Med Assoc 223: 1806—1808.

2. Cho YI, Han JI, Wang C, Cooper V, Schwartz K, Engelken T,
Yoon KJ (2013) Case-control study of microbiological
etiology associated with calf diarrhea. Vet Microbiol 166: 375—
385.

3. Uetake K (2013) Newborn calf welfare: a review focusing on
mortality rates. Anim Sci J 84: 101-105.

4. Stipp DT, Barry AF, Alfieri AF, Takiuchi E, Amude AM,
Alfieri AA (2009) Frequency of BCoV detection by a semi-
nested PCR assay in faeces of calves from Brazilian cattle
herds. Trop Anim Health Prod 41: 1563—-1567.

5. Jin L, Cebra CK, Baker RJ, Mattson DE, Cohen SA, Alvarado
DE, Rohrmann GF (2007) Analysis of the genome sequence of
an alpaca coronavirus. Virology 365: 198-203.

6. Genova SG, Streeter RN, Simpson KM, Kapil S (2008)
Detection of an antigenic group 2 coronavirus in an adult
alpaca with enteritis. Clin Vaccine Immunol 15: 1629-1632.

7. Loépez PW, Chamorro LM, Garmendia BAE (2011) Rapid
detection of rotavirus and coronavirus in alpaca crias (Vicugna
Pacos) with diarrhea in the Cuzco Region, Peru. Rev Inv Vet
Pert 22: 407-411.

8. Luna L, Branddao PE, Maturrano L, Rosadio R, Silva FDF,
Soares RM, Gregori F (2015) Betacoronavirus 1 in alpacas
(Vicugna pacos) in the High Peruvian Andes. Small Rumin Res
133: 7-9.

9. Masters PS, Perlman S (2013) Coronaviridae. In: Knipe, D.M.,
Howley PM, Cohen JI, Griffin DE, Lamb RA, Martin MA,
Racaniello VR, Roizman B, editors. Fields Virology, 6th
edition, volume I. Philadelphia: Wolters Kluwer / Lippincott
Williams & Wilkins. 825-858.

10. Boileau MJ, Kapil S (2010) Bovine coronavirus associated
syndromes. Vet Clin North Am Food Anim Pract 26: 123-146.

11. Moés E, Vijgen L, Keyaerts E, Zlateva K, Li S, Maes P, Pyrc
K, Berkhout B, Van Der Hoek L, Van Ranst M (2005) A novel
pancoronavirus RT-PCR assay: frequent detection of human

41



Rocha et al. — Coronavirus infections among cattle and camelids

12.

13.

14.

15.

16.

17.

18.

19.

coronavirus NL63 in children hospitalized with respiratory
tract infections in Belgium. BMC Infect Dis 5: 6.

Branddo PE, Gregori F, Richtzenhain LJ, Rosales CA,
Villarreal LY, Jerez JA (2006) Molecular analysis of Brazilian
strains of bovine coronavirus (BCoV) reveals a deletion within
the hypervariable region of the S1 subunit of the spike
glycoprotein also found in human coronavirus OC43. Arch
Virol 15: 1735-1748.

Kumar S, Stecher G, Tamura K (2016) MEGA7: Molecular
Evolutionary Genetics Analysis Version 7.0 for Bigger
Datasets. Mol Biol Evol 33: 1870-1874.

Woo PC, Lau SK, Wernery U, Wong EY, Tsang AK, Johnson
B, Yip CC, Lau CC, Sivakumar S, Cai JP, Fan RY, Chan KH,
Mareena R, Yuen KY (2014) Novel betacoronavirus in
dromedaries of the Middle East, 2013. Emerg Infect Dis 20:
560-572.

Jerez JA, Branddo PE, Buzinaro MG, Gregori F, Rosales CAR,
Ito FH, Sakai T (2002) Detection of rotavirus and coronavirus
in neonatal calves with diarrhea stools breed in several
municipalities of the State of Sdo Paulo, Brazil. Arq Inst Biol
69: 19-23. [Article in Portuguese.]

Takiuchi E, Stipp DT, Alfieri AF, Alfieri AA (2006) Improved
detection of bovine coronavirus N gene in faeces of calves
infected naturally by a semi-nested PCR assay and an internal
control. J Virol Methods 131: 148-154.

Oliveira Filho JP, Silva DPG, Pacheco MD, Mascarini LM,
Ribeiro MG, Alfieri AA, Alfieri AF, Stipp DT, Barros BJP,
Borges AS (2007) Diarrhea in extensively reared Nelore
calves: a clinical and etiological study. Pesq Vet Bras 27: 419—
424. [Article in Portuguese.]

Lorenzetti A, Leme RAA, Ribeiro J, Souza VRA, Alfieri AF,
Alfieri AA (2013) Neonatal diarrhea by bovine coronavirus
(BCoV) in beef cattle herds. Semina: Ciéncias Agrarias,
Londrina 34 Suppl. 2: 3795-3800.

Coura FM, Freitas MD, Ribeiro J, de Leme RA, de Souza C,
Alfieri AA, Facury Filho EJ, de Carvalho AU, Silva MX, Lage
AP, Heinemann MB (2015) Longitudinal study of Salmonella
spp., diarrheagenic Escherichia coli, Rotavirus, and

20.

21.

22.

23.

24.

J Infect Dev Ctries 2018; 12(1):037-042.

Coronavirus isolated from healthy and diarrheic calves in a
Brazilian dairy herd. Trop Anim Health Prod 47: 3-11.
Ribeiro J, Lorenzetti E, Alfieri AF, Alfieri AA (2016)
Molecular detection of bovine coronavirus in a diarrhea
outbreak in pasture-feeding Nellore steers in southern Brazil.
Trop Anim Health Prod 48: 649-653.

Ministério da Agricultura, Pecudria e Abastecimento (2006)
Manual de preenchimento para emissdo de Guia de transito
animal de bovinos e Bubalinos versdo 21.0. Available:
http://www.agricultura.gov.br/assuntos/sanidade-animal-e-
vegetal/saude-nimal/transito-animal/arquivos-transito-
internacional/Manual GTABovinoseBubalinos21.0.pdf.
Accessed: 27 December 2017.

Liu L, Hagglund S, Hakhverdyan M, Alenius S, Larsen LE,
Belak S (2006) Molecular epidemiology of bovine coronavirus
on the basis of comparative analyses of the S gene. J Clin
Microbiol 44: 957-960.

Bidokhti MR, Travén M, Ohlson A, Baule C, Hakhverdyan M,
Beldk S, Liu L, Alenius S (2012) Tracing the transmission of
bovine coronavirus infections in cattle herds based on S gene
diversity. Vet J 193: 386-390.

Barros IN, Silva SO, Nogueira Neto FS, Asano KM, Souza SP,
Richtzenhain LJ, Brandao PE (2013) A multigene approach for
comparing genealogy of Betacoronavirus from cattle and
horses. ScientificWorldJournal 2013: 349702.

Corresponding author

Norma Santos,

Departamento de Virologia - Instituto de Microbiologia
Universidade Federal do Rio de Janeiro, Cidade Universitaria,
CCS-BLI

Ilha do Fundio, Rio de Janeiro — RJ, 21.941-902

Brazil

Phone: 55 21 2560-8344, extension 165;

Fax: 5521 2560-8028

e-mail: nsantos@micro.uftj.br.

Conflict of interests: No conflict of interests is declared.

42



Rocha et al. — Coronavirus infections among cattle and camelids J Infect Dev Ctries 2018; 12(1):037-042.

Annex — Supplementary Items

Supplementary Table 1. Demographic information on CoV isolates.

Municipalities Collection date Isolate Accession number
Sampaio Corréa 22-Oct-2013 PA1l KT381468
Itaborai 03-Dec-2013 PB2 KT381469
Itaborai 03-Dec-2013 PB3 KT381480
Itaborai 03-Dec-2013 PB9 KT381470
Itaocara 07-May-2014 PD1 KT381471
Itaocara 07-May-2014 PD4 KT381472
Itaocara 22-Oct-2013 PD9 KT381481
Itaocara 04-Aug-2014 PE4 KT381473
Itaocara 04-Aug-2014 PES KT381474
Itaocara 04-Aug-2014 PE7 KT381475
Itaocara 04-Aug-2014 PE9 KT381476
Aperibé 30-Sep-2014 PF1 KT381477
Aperibé 30-Sep-2014 PF2 KT381478
Aperibé 30-Sep-2014 PF4 KT381479
Aperibé 30-Sep-2014 PGl11 KT381482
Silli 10-Feb-2010 Alpl5 KX266939
IVITA 10-Feb-2012 HO003 KX266940
IVITA 10-Feb-2014 H30 KX266941
IVITA 10-Feb-2014 H33 KX266942
IVITA 10-Feb-2014 H39 KX266943
IVITA 10-Feb-2014 HSN KX266944
IVITA 10-Feb-2012 S005 KX266945
Silli 10-Feb-2014 SA12 KX266946
Silli 10-Feb-2014 SA19 KX266947
Silli 10-Feb-2014 SA28 KX266948
Silli 10-Feb-2014 SA44 KX266949

Silli 10-Feb-2014 SAILS KX266950
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