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Abstract 

Understanding the pathogenicity of avian influenza viruses in poultry is an important scientific and public health 

challenge because of antigenic shift/drift and a source of novel, potentially human-pathogenic strains. We have 

previously isolated an influenza A strain (H5N1/2014/Ogbomoso) from an outbreak among pig and have now aimed 

to assess its pathogenicity in an avian host and to categorize it as a low or high pathogenic strain. Intravenous 

pathogenicity index of the isolated virus was assayed using experimental infection of 6 weeks old pathogen-specific 

free chicken. The peak of clinical signs was on day three post-infection, and one death was observed on day eight. 

The intravenous pathogenicity index of this isolate was 0.08. This results classify this isolate as a low pathogenic 

avian influenza strain. 
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Introduction 

Influenza viruses are single-stranded RNA viruses and 

a member of the Orthomyxoviridae. On the 

groundwork of the antigenic nature of their membrane-

bound surface glycoproteins which are haemagglutinin 

(HA) and neuraminidase (NA), influenza viruses are 

subdivided into distinctive sub-types. Antigenic shift 

and drift show up regularly in the antigenic sites of HA 

and NA which are responsible for the mechanism of 

adaptation and survival of the virus. Avian influenza A 

viruses are referred to as low pathogenic avian 

influenza (LPAI) and highly pathogenic avian 

influenza (HPAI), based on the severity of sickness 

caused in poultry. Avian influenza viruses have posed 

a huge hazard to human and animal wellness and 

brought about unprecedented outbreaks among animals 

and humans in Asian, European and African countries 

(OIE, 2008; Capua and Alenxander, 2009). 

Avian influenza can occur in pandemics, epidemics, 

localized outbreaks, and as sporadic cases. Many 

strains of avian influenza virus can cause varying stages 

of infections in poultry. LPAI can additionally cause 

ailment in people as reported by Alexander (2006).  For 

example, H7N7 causes conjunctivitis, and H9N2, 

H7N2 and H9N2 cause influenza-like clinical infection. 

The continuous existence of LPAI virus in an avian 

populace may additionally supply possibilities for the 

virus to accumulate mutations and convert to a more 

highly pathogenic strain (Alexander, 2007).  

Avian influenza viruses has been detected occasionally 

in many mammals of various species. These species in 

which avian influenza virus has been detected include 

cats, dogs, pigs, horses, donkeys, mink and various wild 

mammals (Yassine et al., 2013; CDC, 2014; Su et al., 

2014; He et al., 2015). Previously confirmed low 

pathogenic strain may also be transformed into 

‘potentially pathogenic’ virus by using a single 

mutation (CDC, 2014).  

Outbreaks of avian influenza virus have occurred 

several time in Nigeria. This isolate of influenza virus 

H5N1 was obtained in 2014 from a pig population in 

Oyoso Sate, Nigeria, and was designated 

H5N1/2014/Ogbomoso. Understanding its 

pathogenicity is of great importance to prevent future 

outbreaks. Thus, this study was designed to determine 

the intravenous pathogenicity of this isolate. 

Material and Methods 

The influenza virus H5N1/2014/Ogbomoso isolate was 

propagated in nine to eleven days old chicken 

embryonated eggs. The intravenous pathogenicity 

index (IVPI) was carried out with accordance to the 

recommendation of the Office International Des 

Epizooties (OIE, 2008). Six weeks old specific 

pathogen-free chickens (SPF) with no previous history 

of vaccination against any subtypes of influenza virus 

were purchased from a poultry farm in Ogbomoso. 

Ten chickens  were injected intravenously into a wing 

vein, using 0.1 mL of an inoculum containing 1:10 
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dilution (using sterile PBS) of harvested allantoic fluid, 

which was obtained from nine to eleven days old 

embryonated eggs having an HA titer > 4HAU. The 

controls were  inoculated with 1X PBS only.  

Chickens were examined daily for 10 days and scored 

0 if normal, 1 if sick, 2 if very sick or paralyzed, and 3 

if dead. Normally, “sick” birds would show one of the 

following signs and “severely sick” more than one of 

the following signs: general sickness, sneezing, 

respiratory noise, ocular nasal discharge, eye redness, 

swelling of head, ruffled feathers, shedding (buccal or 

cloacal), depression, diarrhea, cyanosis of the 

uncovered skins or wattles, edema of the face and head, 

and signs of anxiety. Dead individual chickens were 

rated as 3 at day of death. At the end of the 10 day 

observation period, the sum of the observations was 

totaled and divided by means of the total range of 

observations.  

The outcomes have been interpreted as described in the 

WHO/OIE guide (WHO, 2002; OIE, 2008). 

Pathogenicity is calculated based on OIE criteria. HPAI 

viruses have an IVPI in 6-week-old chickens greater 

than 1.2 or, as an alternative, cause at least 75% 

mortality in 4-to 8-week-old chickens infected 

intravenously (WHO, 2002; OIE, 2008). 

Results 

Figure 1 shows the trend of the clinical signs of the 

infected and control birds. The control group did not 

show any clinical signs throughout the experimental 

period, while the group infected the virus shows few 

clinical signs such as depression, diarrhea and sneezing. 

The peak of the clinical signs was at day three post 

infection and it later drops until a death was observed 

on day eight.  The survival rate of the birds is shown in 

Figure 2. On days 6 and 7 post infection there was a 

record of a sick bird, which subsequently died on day 

eight post infection.  

The isolate was characterized as a low pathogenic strain 

of avian influenza virus in 6 weeks old SPF chickens 

according to the IVPI (Table 1). The average 

intravenous  pathogenicity  index  of  the  isolate  was  

0.08 (Table 1). Taken together, these results classify 

this isolate as a LPAI virus according to WHO (2002) 

and OIE (2008) definition.  

Discussion 

Pathogenicity of influenza virus isolate is a term in 

assessing the virulence which can be done in chicken. 

The observed clinical signs during the pathogenicity 

test can be used to describe the virulence of such 

subtypes of influenza virus. Avian influenza viruses 

can be regarded high or low pathogenic on the basis of 

general IVPI and molecular classification (Lee et al., 

2007). It also concerns countries worldwide as they 

may cause future next influenza pandemic 

(Pappaioanou, 2009).  

 

 
Fig. 1. Percentage trend of clinical signs with respect to days 

of post infection. 

 

 
Fig. 2. Survival Rate of Birds infected intravenously with 

H5N1. 

 
According to the European Union definition, this assay 

is an ability by means of which the level of 

pathogenicity of an isolate is regarded through scoring 

medical signs in 6 weeks SPF infected birds over a ten 

day period (Alexander, 2006; OIE, 2008). Hence, this 

isolate was categorized as a low pathogenic virus 

according to its IVPI. Variations in the pathogenicity 

and transmissibility of influenza viruses from different 

hosts have frequently caused problems in diagnosis, 

definition and the understanding of the influenza 

infection in poultry (Bankowaki, 1981). The mild 

illness observed from this study has earlier been 

reported that LPAI virus usually cause subclinical 

infections or mild illnesses in poultry (To et al., 2013; 

Jones et al., 2014; Pantin-Jackwood et al., 2014).  

Bertran et al. (2014) has reported that infections of 

birds with LPAI influenza viruses have been 

asymptomatic while others had few clinical signs as 

observed from this study. Also, it has been earlier 

established that low pathogenic virus may also be 

transformed into ‘potentially pathogenic virus’ by way 

of a single factor mutation (OIE, 2008). Thus, H5N1 

viruses tend to re-emerge during colder seasons in 

endemic areas (Normile and Enserink, 2007; Mathur et 

al., 2014). 
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Table 1. Intravenous pathogenicity index of influenza A/H5N1/Ogbomoso/2014 isolate. 
 

Clinical 

Signs 

Days Total 

Score 

Clinical 

Signs 1 2 3 4 5 6 7 8 9 10 

Isolate (A/H5N1/Ogbomoso/2014) 

Normal 10 10 10 10 10 9 9 9 9 9 95 x 0 0 

Sick 0 0 3 0 0 1 1 0 0 0 5 x 1 5 

Paralyzed 0 0 0 0 0 0 0 0 0 0 0 x 2 0 

Dead 0 0 0 0 0 0 0 1 0 0 1 x 3 3 

Index (8/100) = 0.08 

Un-inoculate Control (PBS) 

Normal 10 10 10 10 10 10 10 10 10 10 100 x 0 0 

Sick 0 0 0 0 0 0 0 0 0 0 0 x 1 0 

Paralyzed 0 0 0 0 0 0 0 0 0 0 0 x 2 0 

Dead 0 0 0 0 0 0 0 0 0 0 0 x 3 0 

Index (0/100) = 0 

 

Herein, the pathogenicity of influenza virus 

A/H5N1/Ogbomoso/2014 was assessed and 

determined to be o f low pathogenicity in 6 weeks old 

SPF chickens, with no previous records of vaccination 

against influenza virus of any subtype.  

Furthermore, this finding highlighted the significance 

and future challenges  associated with new 

epidemics of avian influenza virus, as this isolate was 

once obtained from pig which is a ‘mixing vessel’ in 

endemic and formerly infection-free countries. 
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