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Abstract: 

Influenza is a respiratory illness that affects both humans and pigs. Traditional farming 

systems are characterized by deficiencies in biosecurity, which leads to the coexistence of 

animals of different species, favoring the presence and spread of influenza. This study 

determined the seroprevalence of influenza A virus in backyard pig production units in 

Nuevo León, Mexico. To this purpose, 207 sera were included and analyzed using a 

commercial ELISA kit from IDEXX. A seroprevalence of 9.2 % was obtained; additionally, 

animals living on a dirt floor have a higher risk of seropositivity. In conclusion, backyard 

animals maintain contact with the influenza A virus. 
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The influenza virus is an orthomyxovirus, which is divided into three types depending on the 

M1 protein they express: A, B, and C. So far, only type A viruses have been able to produce 

pandemics. The influenza A virus is considered a pathogenic agent with zoonotic potential, 

holding special importance in public health; there are various studies that have proven 

infection in humans with viruses of porcine origin(1-3). In addition to the above, the last 

influenza pandemic, which occurred in 2009, was recognized as being caused by a virus of 

swine origin(4). Pigs are known as “mixing vessels” because they simultaneously present the 

N-acetylneuraminic acid, α2,3-galactose, and α2,6-galactose molecules, which are necessary 

for cell attachment by viruses of avian and human origin, respectively(5). For both humans 

and pigs, the influenza virus affects the respiratory system, and its clinical signs include fever, 

runny nose, cough, sneezing, and can even lead to the development of pneumonia(4). For the 

pig industry, this virus generates economic impacts due to its complications, along with a 

decrease in intake and weight gain(6). 

 

In Mexico, small-scale systems prevail in rural or suburban areas as a secondary economic 

activity that serves as support for family income(7); these production units are characterized 

by deficiencies in biosecurity measures, as well as regular veterinary care for the prevention 

of diseases or treatment of existing ones, coupled with an inadequate diet(8,9). Among the 

biosecurity deficiencies found by various authors are the lack of separation from other animal 

species, such as dogs, cats, ruminants, horses, and poultry; this can maximize the possibility 

of interspecies contagion(10). The fact that this agent has zoonotic potential, as well as 

repercussions on livestock production and public health, coupled with the lack of information 

regarding exposure in pigs in small-scale systems in Nuevo León, places this virus as a virus 

of interest. Therefore, this study aimed to determine the seroprevalence against influenza A 

virus in pigs in small-scale units, without a history of vaccination, in the state of Nuevo León. 

 

The small-scale production unit was defined as one in which pig farming was carried out to 

support the family’s economy, self-consumption, and occasional sale, in the home where the 

family lives. The minimum sample size was calculated using the WinEpi platform, 

considering the following: an expected prevalence of 8 %(11), a confidence level of 95 %, and 

an acceptable error of 5 %, with an unknown population, which resulted in a total of 114 

samples to be included. The samples were collected from August 2016 to August 2017. Pigs 

of different ages and possible production stages were included. Lactating piglets and pregnant 

sows were not included in the study due to the presence of maternal antibodies and the risk 

of abortion, respectively. 
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For sampling, each animal was physically restrained, and approximately 4 mL of blood was 

obtained from the jugular vein, using a system of vacuum tubes. The samples were collected 

in red tubes without anticoagulants to allow the clot to form. The samples were centrifuged 

at 1,000 rpm for 10 min at 4 °C, then the serum was separated, and 500 μL aliquots were 

prepared, which were stored at -20 °C until further processing. A commercial kit (IDEXX 

Swine Influenza Virus Ab test) was used for detecting antibodies against influenza A, 

following the manufacturer’s protocol. The kit used detects antibodies that recognize the 

nucleoprotein of the virus (NP), specific to the swine-origin virus; thus, the detection is 

limited to the influenza A virus, without distinguishing the subtype based on the 

hemagglutinins it carries. In the literature, it has been reported that this commercial kit has a 

sensitivity of 95.5 % and a specificity of 99.6 %(12). The result was read at 650 nm with an 

Epoch BioTek® spectrophotometer. 

 

Some characteristics present in the environment of the production units were noted for further 

analysis as possible risk factors, including the presence of domestic birds, contact with wild 

birds (lack of infrastructure to avoid contact), and the floor material (dirt, wood, or concrete) 

corresponding to the area intended for pigs. None of the animals in the present study had 

been vaccinated against influenza A. The total number of positive animals was represented 

as a percentage. The statistical analysis was performed using the Chi-square test, and those 

that were significant were included in a binomial logistic regression model using SPSS 

software. A P-value < 0.05 was considered significant. 

 

Twenty production units were found, in which it was possible to sample 207 animals of 

varying ages; the owners could not precisely specify these ages due to a lack of records. The 

animals included in this study were found in the municipalities of General Escobedo, Juárez, 

Cadereyta, Marín, Doctor González, and Linares (Figure 1). The owners reported that the 

animals were mainly crosses of the Landrace, Duroc, and Yorkshire breeds, without keeping 

a record. The only animals included, for which the breed was known, were eight Vietnamese 

pigs. Likewise, the owners reported that the objective of farming pigs is to generate an 

additional income through sales to their neighbors and for self-consumption; therefore, these 

animals lacked an age or weight limit before being slaughtered. 
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Figure 1: Municipalities in which the production units were located 

 
 

Positive production units accounted for 55 % (11/20). Despite having no history of 

vaccination, 9.2 % of the animals were positive for the presence of influenza antibodies. 

ELISA results were validated using negative controls and positive controls included in the 

kit; a negative sample/control absorbance ratio of less than 0.60 was considered positive for 

the presence of antibodies. Although the animals may have originated from other production 

units where they received vaccination, this data was not obtained during the study and will 

be considered in subsequent projects. 

 

Seroprevalence against the influenza virus has been studied by different working groups, 

with a wide range of results. A review and meta-analysis study focusing on small-scale units 

found an average seroprevalence of 18.28 % and a presence of the virus of 1.32 %(13); a 

constant was the lower presence of the virus compared to the presence of antibodies in 

animals that did not exhibit clinical signs. The kit used for this study detects specific 

antibodies against the NP of the influenza A virus, so seroprevalence for different subtypes 

was not distinguished. 

 

Of the three environmental variables evaluated to determine their association with 

seropositivity (Table 1), the type of floor was significant; however, when analyzed in the 

logistic regression model, it was not significant (P= 0.129). The type of floor has been studied 

as a factor that favors the presence of other pathogens in pigs, such as gastrointestinal 

parasites(14); although this was not significant, there is a trend. A possible explanation for this 

trend is that dirt floors have a greater capacity to retain water compared to concrete floors, 

and the influenza virus remains viable for a longer time in humid environments, so its 

presence has been described in drinking water, wastewater, surface water(13), and surfaces of 

production units(15). Nevertheless, further studies are required to prove this. 
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Table 1: Analysis of frequencies of environmental variables 

Variable Analysis Frequency (%) P-value 

Type of floor Concrete 

Dirt 

Wooden 

146/207 (70) 

  52/207 (25) 

    9/207 (5) 

0.012 

Domestic birds Present 

Absent 

126/207 (60.87) 

  81/207 (39.13) 

0.78 

Wild birds Present 

Absent 

207/207 (100) 

    0/207 

>0.999 

 

Figure 2: Representative image of the conditions of small-scale production units 

 
 

Contact with domestic birds was not found to be a significantly associated factor either. In 

addition to this, the presence of wild birds was a constant in all production units, since there 

was no infrastructure to prevent their contact with them. Birds are an important reservoir of 

influenza viruses, and in other studies, they have been shown to be a risk factor for contact 

with the virus for pigs(16). Among the domestic birds found in this study are chickens, turkeys, 

guinea fowls, pigeons, quails, geese, and ducks. An interesting approach would be the 

analysis regarding the presence of web-footed birds or waterfowl, as these are the most 

important reservoirs of the virus(17). In this study, the presence of domestic birds was only 

recorded as positive, with no difference between the species present in each production unit. 

 

In Nuevo León, there are small-scale pig production units in which contact with the influenza 

virus can occur  among animals raised in those places, since,  despite lacking vaccination, 

9.2 % of them tested positive for the presence of specific antibodies for the NP protein of the 

influenza A virus. Of the three variables studied, a statistical association could not be verified. 
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Although small-scale production units are a support to the family economy, there are several 

opportunities for improvement in terms of hygiene and biosecurity measures. 
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