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Technical note

‘ Analysis of rotavirus in rabbits in the State of Mexico
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Abstract:

Enteric diseases can severely impact livestock production systems, causing financial
losses due to mortality, compromised growth performance and reduced conversion rates.
Rotavirus is considered a principal cause of acute viral gastroenteritis in young humans
and animals worldwide, and is associated with dehydrating diarrhea in livestock. A study
was done to identify rotavirus in 39 small backyard rabbit production systems in thirteen
municipalities in the south-eastern region of the State of Mexico. A total of 147 samples
were analyzed with RT-PCR, 99 from healthy rabbits and 48 from animals exhibiting
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enteric symptoms. Lapine rotavirus was identified in nine (18.7 %) of the diseased
animals, and none of the healthy individuals. The results support the hypothesis that in
rabbits with enteric disease, viruses play an important but not decisive role, and that
rotavirus does not determine disease occurrence. Lapine rotavirus is probably not
endemic in rabbit production systems in the studied region, and may occur without
inducing serious enteric episodes in individuals. However, in association with other
pathogens, it may also be an important contributing factor in enteric outbreaks. This is
one of the first reports of rotavirus in rabbits with enteric disease in Mexico.
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Rabbit (Oryctolagus cuniculus) production involves their systematic breeding, growing
and reproduction to generate profit from the sale of products and by-products®.
Production of rabbits is growing in Mexico. In 2016, the Ministry of Agriculture,
Livestock, Rural Development, Fisheries and Food (Secretaria de Agricultura, Ganaderia,
Desarrollo Rural, Pesca y Alimentacion - SAGARPA) estimated that total national rabbit
meat production exceeded 15,000 t, with production being highest in the states of Puebla,
Tlaxcala, Morelos, Michoacén, Queretaro and the State of Mexico®. This latter state
accounts for the highest rabbit meat production and consumption nationwide, and the
southeast portion of the state is responsible for most of the production, marketing and
consumption® 3). Despite constant growth in rabbit production in Mexico, it is not given
the importance of other common livestock species, and thus remains a largely rural
backyard enterprise done by subsistence farmers in low-income regions®. This type of
small-scale production represents 95 % of total national rabbit production®.

One of the principal problems in rabbit production is a lack of information on good
production practices, especially on vital issues such as health, biosafety and animal
welfare. This can favor the occurrence of pathogenic agents responsible for various
diseases®?). Enteric diseases can seriously impact farms focused on animal production
because they can generate severe financial losses due to mortality, compromised growth
performance and lower conversion rates®1, Rotavirus (RV) is among the pathogens that
can cause signs of enteric diseases in rabbit production systems®12), and is one of the
leading causes of acute viral gastroenteritis in humans and young animals
worldwide®314)  including in rabbits(®),

Rotavirus is a double-stranded RNA virus (dsRNA) belonging to the Reoviridae family,
subfamily Sedoreovirinae, genus Rotavirus®). Lapine rotavirus (LRV) strains can cause
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enteric cases, mainly in post-weaning rabbits, but it is also implicated in the etiology of
severe enteritis outbreaks in association with bacteria, parasites and other viruses.
Rotavirus (RV) infection is most common in rabbits from 35 to 50 d of age, is
characterized by a high morbidity rate and the presence of non-specific clinical signs,
such as diarrhea, dehydration, anorexia and depression. Diseased rabbits may die from
dehydration and secondary infections, while those that recover usually exhibit decreased
productivity due to reduced nutrient absorption capacity(®1217),

In Mexico, there is only one report to date of the presence of RV in rabbits with enteric
clinical profiles®®, The present study objective was to analyze the presence of LRV in
healthy rabbits and those with enteric symptoms in the thirteen municipalities conforming
the southeast region of the State of Mexico.

Samples were collected from April 2014 to November 2016 at 39 rural backyard
production units. A total of 147 samples were collected from rabbits between 25 and 60
d of age, from both healthy individuals and those manifesting enteric clinical symptoms
(e.g. abdominal distension, anorexia, depression, diarrhea, dehydration). Production
systems were basic, involving few or no biosafety measures and inadequate sanitation
management. The sampled farms were located in the southeast region of the State of
Mexico, consisting of thirteen municipalities: Valle de Chalco; Chalco; Temamatla;
Cocotitlan; Tlalmanalco; Juchitepec; Tenango del Aire; Ayapango; Amecameca;
Atlautla; Ozumba; Tepetlixpa; and Ecatzingo (Figure 1).

Figure 1: Study area location. A: Mexico; B: State of Mexico; C: Southeast region.

Samples were collected from live animals, either as 1 ml of liquid excrement or 2 g of
soft or solid excrement. These were placed in sterile vials, transported under refrigeration
to the Biotechnology, Molecular Biology and Genetics Laboratory of the Autonomous
University of the State of Mexico (Universidad Autonoma del Estado de Mexico -
UAEM), UAEM Amecameca University Center, where they were stored at -75 °C until
analysis. In dead animals, samples were taken directly from the small intestine within a
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period no greater than 5 h post mortem. Animals manifesting severe enteric clinical
symptoms were Killed following established guidelines (NOM-033-Z00-1995), and
samples taken of excrement and small intestine tissue (including contents). The study
design was approved by the UAEM Amecameca University Center Bioethics Committee
(CBE/13/2014).

Samples were analyzed for LRV identification by amplification of three of its structural
proteins; VP6, VP4 and VP7 using reverse transcription polymerase chain reaction (RT-
PCR) with total RNA extracted from samples. Detection of VP6 was done using primers
designed by lturriza-Gomara et al*® which amplify a 379 base pair (bp) fragment of the
VP6 gene (VP6-F [nt 747 — 766] 5 GACGGVGCRACTACATGGT 3' and VP6-R [nt
1126 - 1106] 5 GTCCAATTCATNCCTGGTGG 3'). For VP4, previously reported
primers®) were used for amplification of an 876 bp fragment encoding for the VP4
protein (with 3 [nt 11 — 32] F 5 TGGCTTCGCCATTTTATAGACA 3'and 2 [nt 887 —
868] R5' ATTTCGGACCATTTATAACC 3'). Complete amplification of VP7 was done
with the primers Beg 9 (nt 1 - 28) F5' GGCTTTAAAAGAGAGAATTTCCGTCTGG 3
and End 9 (nt 1062 — 1036) R5' GGTCACATCATACAATTCTAATCTAAG 3@, Total
RNA was obtained using the GeneJET Viral DNA and RNA purification Kit (Thermo
Scientific™), according to the manufacturer instructions. After isolation of virus RNA, a
single-step RT-PCR was run using the commercial Superscript® 111 One Step RT-PCR
with Platinum® Taq (Invitrogen™) kit. Reaction positive control was the pentavalent
Rotateq vaccine (Sanofi Pasteur MSD), and the negative control was rabbit DNA. PCR
products were viewed in 2% agarose gels stained with ethidium bromide.

A total of 147 samples were processed, 99 from healthy rabbits and 48 from rabbits
exhibiting enteric symptoms. Lapine rotavirus (LRV) was identified in nine of the
diseased animals and was not detected in healthy ones (Table 1).
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Table 1: Data on samples collected for lapine rotavirus (LRV) detection in thirteen
municipalities in the southeast region of the State of Mexico

Municipality Farms RE(I))tl?ilts Healthy Diseased LRV+
Valle de Chalco 2 8 6 2 0
Amecameca 5 19 12 7 3
Atlautla 4 14 11 3 1
Ozumba 2 9 6 3 0
Tepetlixpa 2 8 6 2 0
Juchitepec 4 12 9 3 1
Ayapango 4 15 8 7 3
Tenango del Aire 2 9 6 3 0
Temamatla 3 8 5 3 0
Cocotitlan 2 10 6 4 0
Chalco 3 8 6 2 0
Tlalmanalco 4 15 10 5 1
Ecatzingo 2 12 8 4 0
Total 39 147 99 48 9

Clinical manifestations in diseased rabbits included abdominal distension, anorexia,
depression, diarrhea and dehydration. Lapine rotavirus (LRV) identification was done
using excrement samples from all animals, as well as small intestine samples from those
manifesting enteric symptoms. The RT-PCR technique was used to amplify 379 bp
fragments of VP6 (Figure 2), 1062 bp fragments of VP7 (Figure 3), and 879 bp fragments
of VP4 (Figure 4).
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Figure 2: 2% agarose gel amplification of 379 bp fragments corresponding to the VP6
gene of LRV

1 2 3 4 5

379pb

Row 1: 1 Kb molecular weight marker; row 2: positive control (vaccine);
rows 3 and 4: rabbit samples; row 5: negative control.

Figure 3: 2% agarose gel amplification of 1062 bp fragments corresponding to the VP7
gene of LRV.
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Row 1: 1 Kb molecular weight marker; row 2: positive control (vaccine);
rows 3 to 6: rabbit samples; row 5: negative control.
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Figure 4: 2% agarose gel amplification of 876 bp fragments corresponding to the VP4
gene of LRV

1 2 3 4 5 6 7

Row 1: 1 Kb molecular weight marker; row 2: positive control (vaccine);
row 3: amplification VP4; row 7: negative control.

Enteric diseases can cause substantial financial losses in rabbit production systems®22),
Enteric syndrome is a major disease in rabbits due to its productive and economic impacts.
Among the various pathogens that have been identified in rabbits with enteric clinical
profiles is a RV strain, which is considered of low virulence®. Alone it should not be
able to induce severe episodes, however it can cause enteric disease in post-weaning
rabbits and is implicated in the etiology of severe enteritis outbreaks in association with
other pathogens®,

Of the 147 samples analyzed here for LRV, 99 were from healthy rabbits and 48 from
rabbits manifesting enteric symptoms. Lapine rotavirus was identified in 9 (18.7 %) of
the diseased animals. Samples from healthy rabbits were analyzed to identify possible
subclinical infections, since once LRV has entered an organism the extent and severity of
clinical signs and intestinal lesions depend on the amount of viral particles ingested.
Under these circumstances rabbits 4 to 5 wk of age can have a subclinical infection,
favoring virus dissemination(®12).,

Occurrence of LRV in the diseased rabbits agrees with the assumption that in rabbits with
enteric symptoms viruses seem to play an important but not decisive role, and that LRV
does not trigger enteric disease®?. The present results support the hypothesis that enteric
syndrome in rabbits is multifactorial in origin with various pathogens acting
synergistically to induce gastroenteritis®22>-28)_ In wild as well as domestic rabbit
populations LRV may play an important role in inducing the disease, either by exerting
direct pathogenic activity or by facilitating the entry and replication of other pathogenic
agents through minimal alteration of the intestinal epithelium®?).
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The 18.7 % LRV infection rate observed in the present results is higher than the 15.3 %),
17.6 %, and 16 %" reported in studies done in Italy, and the 3 % reported in a study
done in Canada®®. However, it was lower than the 23 % reported in another study in
Italy®®. Worldwide, Italy is one of the main producers of rabbit meat®®, with highly
technical production facilities. Nonetheless, intensive rabbit production is characterized
by intense genetic selection, excess productive yield, overpopulation and overcrowding,
which contribute to high levels of environmental pollution with facultative pathogens®).
Large-scale rabbit production may generate animal health challenges, but the present
results suggest that backyard production implies an increased risk of disease occurrence,
possibly due to factors such as lack of health and biosafety measures, and inadequate
infrastructure. These factors are symptomatic of limited financial resources and a lack of
information on good production practices.

The LRV infection rate in the present results is higher than the 10.34 % previously
reported in Mexico®®. This higher rate may be the result of the constant growth in rabbit
meat production®. A larger rabbit population in conjunction with more intra-regional
commerce of animals and constant production could explain this increase in LRV, and
perhaps in other pathogens. Further studies are needed to determine the epidemiology of
LRV and other infectious microorganisms circulating among rabbit farms in this region
of intense rabbit meat production, sale and consumption.

In addition to their financial impacts, several animal rotaviruses are potential sources of
human infection (zoonoses), with confirmed events®'-33), Epidemiological surveillance
and molecular characterization of certain strains has been intensified in response,
especially in host species in proximity to human populations®?.

In the present study samples were collected from backyard rabbit production systems that
had similar infrastructure and management practices. This approach was used because
95 % of rabbit meat production in Mexico occurs in small-scale systems®), and several
animal species continuously interact in these systems, favoring inter-species disease
transmission, as well as zoonotic events. It is vital to know the pathogens present in
livestock production systems, especially those posing a potential risk to public health.

The results suggest that LRV is not endemic in rabbit production systems in the
southeastern region of the State of Mexico. Apparently it occurs occasionally but without
inducing severe enteric episodes in individuals; however, it may be an important factor
in the appearance of enteric outbreaks in association with other pathogenic agents.

Continued growth in rabbit meat production in Mexico highlights the need for
development and application of good production practices aimed at reducing biological
risks to animals and humans, improving production performance and minimizing
financial losses. Further research is clearly required to understand the epidemiology of
lapine rotavirus and other pathogens that affect rabbit production systems in Mexico. This
is among the first reports of the presence of rotavirus in rabbits exhibiting enteric
symptomatology in Mexico.
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