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ABSTRACT 

Avipoxvirus of the subfamily Chordopoxvirinae is known to cause fowl pox infection in chickens. 

The disease manifest as Cutaneous, diphtheritic, systemic and oncogenic forms in birds. The 

former two being the most frequent forms of the infection and occurring in chickens. Twelve cases 

of fowl pox virus infection in chicken flocks over a 5-year period were reviewed to describe the 

pathologies and the forms of pox virus infection observed in Bauchi and Plateau States in Nigeria. 

Three forms (cutaneous, diphtheritic and systemic) of fowl pox virus infection were investigated 

in indigenous and commercial backyard chicken breeds at different ages and with infection during 

different period of the year using gross- and histo-pathological features. Our findings showed that 

the cutaneous form was most common in Bauchi and Plateau States in north-eastern and north-

central Nigeria respectively. Rather than the mixed Cutaneous and diphtheritic form previously 

reported, we observed a new co-occurrence of a mixed Cutaneous and systemic form of fowl pox 

virus infection in a young cockerel chicken. Also, there seems to be no seasonal variation in the 

occurrence of fowl pox virus infections in the chicken flocks in the study area, a notion 

responsible for fowl pox virus vaccine demands in the country. Therefore, present study suggest a 

routine fowl pox vaccination program for susceptible chicken flocks as all the flocks reported in 

this study had a history of unvaccinated status with the exception of the indigenous chicken which 

is rarely vaccinated against any infectious or contagious disease in the country. 
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INTRODUCTION 
 

Fowl pox virus infections in chickens are caused 

by avipoxvirus belonging to the subfamily 

chordopoxvirinae in the family poxviridae affecting a 

wide range of vertebrate hosts (Quinn et al., 2011, 

Lawson et al., 2012, Meseko et al., 2012 and Bwala et 

al., 2015). The avipoxvirus genus contain fowl pox 

virus infecting fowls, turkey pox virus infecting turkeys 

and pigeon pox virus in pigeons which are closely 

related and are not strictly host-specific (Quinn et al., 

2011). Avian pox disease affects both domestic and free 

living birds in nature which results in varying morbidity 

and mortality (Afonso et al., 2000).  Avian pox virus 

infection is said to be characterized by Cutaneous (dry 

pox), diphtheritic (wet pox), systemic and oncogenic 

manifestation (Tsai et al., 1997, Lawson et al., 2012). 

Although only the cutaneous and diphtheritic forms 

have been documented in chickens to be caused by fowl 

pox virus (Tripathy and Reed, 2008). The systemic 

form has been reported in other avian species (Tripathy 

and Reed, 2008). Cutaneous form of pox in chicken is 

characterized by local epithelial hyperplasia that 

includes epidermis and underlying feather follicles 

(Tripathy and Reed, 2008), resulting in the formation of 

nodules, papules, vesicles and eventual formation of 

scabs (Tripathy and Reed, 2008). The diphtheritic form 

is reported to be more severe, causing significant 

mortality and economic losses in affected flocks (Singh 

et al., 2003), and it is characterized by the formation of 

white opaque nodules or yellowish patches which 

develop on the mucous membranes of the oral cavity, 

tongue, oesophagus or upper trachea (Tripathy and 

Reed, 2008). Nodules rapidly increase in size and often 

coalesce to become a yellow, cheesy, necrotic, pseudo 

diphtheritic, or diphtheritic membrane. A mixed 

cutaneous and diphtheritic forms are said to be common 

with development of lesions on the comb and wattles as 

well as diphtheritic lesions in the mouth and/or 

respiratory tract of the same bird. The systemic form of 

avian pox virus infection has been documented, 

whereby the liver had single to multiple soft white to 

yellow nodules ranging in size from 0.2- 0.5cm in 

diameter (Tripathy and Reed, 2008). In chickens, fowl 
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pox is said to affects all ages, all sexes and all breeds 

(Weli and Tryland, 2011). Fowl pox infection is a 

slowly spreading disease and an economically 

important disease of chickens and turkeys as it can 

cause egg production losses and even mortality, 

especially in commercial poultry (Tripathy and Reed, 

2003). The disease is mostly seen in poultry kept in 

free-range holdings (Bwala et al., 2015) in South 

Africa, although it is reported to be widespread in 

backyard and intensively reared poultry flocks in 

Nigeria (Adene and Fatumbi, 2004). The disease is 

reported to be spread by biting arthropods, which 

included mosquitoes and mites (Proctor and Owens, 

2000), and through infective aerosols, contaminated 

feed or water, and skin trauma resulting from pecking 

by other birds (Bwala et al., 2015). The aim of this 

work is to report a mixed cutaneous and systemic form 

of fowl pox infection observed at the Nigerian National 

Veterinary Research Institute diagnostic laboratory.  

 

MATERIALS AND METHODS 

 

Over a 5-years period, 2011 to 2015, thirty-nine 

unvaccinated mixed sex backyard, commercial and 

indigenous chickens of different breeds and varying 

ages from 12 suspected cases of fowl pox infection 

(Table 1) presented to the Central Diagnostic 

Laboratory of the National Veterinary Research 

Institute, Vom Nigeria were diagnosed by gross- and 

histo-pathology. Carcasses of the affected chickens 

were necropsied and the tissues including lung, trachea, 

oral mucosa, liver, facial and nasal scabs were removed 

and fixed in 10% buffered formalin, embedded in 

paraffin, sectioned at 5 µm, mounted on clean glass 

slides, and stained with Hematoxylin and Eosin (H&E) 

stains for histopathological examination using low and 

high powered field of Carl Zeiss® binocular 

microscope. 

 

Ethical Approval 

This study was evaluated and followed the ethical 

guidelines of the Ethics Committee of the National 

Veterinary Research Institute, Vom, Nigeria.  
 

RESULTS 

 

Cases 

Ten of the analyzed cases exhibited the cutaneous 

form of fowl pox virus infection, while in one case, 

both the Cutaneous and systemic forms were seen and 

the remaining one case showed the diphtheritic form 

(Table 1). The cutaneous form of the disease was found 

to be the most common, and affected all types 

(indigenous and commercial) and breed (pullet, broiler, 

cockerel and layers) of chicken examined cutting across 

all ages from 9-52 weeks old chickens. The cutaneous 

form also occurred at both the dry (October to January) 

and during the raining season (June-September) in the 

study area in Plateau and Bauchi states of Nigeria. The 

systemic form, which co-occurred with the cutaneous 

form of fowl pox, occurred in a young, 9 weeks old 

cockerel chicken and during the dry season of the year. 

The only case of the diphtheritic form occurred in 2 

years old indigenous laying hen during the hamattan 

season of December. 

 

Gross and histopathology 

The cutaneous form of fowl pox infection in the 

majority of the cases in chickens are frequently 

characterized by pale to yellow, often times discolored 

combs with multifocal 0.05-0.5 cm in diameter nodule 

formation on the combs, face, peri-orbital and ocular 

areas, as previously described. Occasionally, the lesion 

is characterized by papule formation which thickens 

and coalesced to form large dark brown scabs which 

often occludes the nares (Figure 1a). The only case that 

exhibited the diphtheritic form (Figure 1b), occurred in 

an adult indigenous laying hen. In this hen, there was an 

extensive raised yellowish patchy, necrotic, diphtheritic 

membrane which covers the mucous membranes of the 

oro-pharynx and the proximal 1/8
th

 of the trachea. In 

one of the cases that showed the cutaneous form of fowl 

pox infection, a systemic form was also observed, 

wherein the liver had tiny multifocal soft white to 

yellow nodules ranging in size from 0.05-0.1cm in 

diameter (Figure 1c). At histopathology, a 9 weeks old 

pullet with large facial and nasal scabs (Figure 1a) 

showed hyperplasia of the stratified squamous cells 

exhibiting acanthosis with severe inflammatory 

exudation of heterophils, macrophages and 

lymphocytes (Figure 1c) and often times with 

haemorrhagic ulcers. Also, there were several small to 

medium sized eosinophilic intracytoplamic and intra-

keratinocytic inclusions, identified as Bollinger bodies 

(Figure 1d) which at higher magnification, are central 

to eccentric eosinophilic intracytoplasmic bollinger 

bodies typical of fowl pox infection (Figure 1e). 

 

DISCUSSION 

 

During the study period, 2011-2015 only 12 cases 

were reported for the purpose of diagnosis at the 

Central Diagnostic Laboratory of the National 

Veterinary Research Institute, Vom Nigeria. The cases 

involved 39 chickens cutting across different ages, 

sexes and breeds as previously been observed in fowl 

pox infections (Weli and Tryland, 2011), either in 

poultry kept in free-range holdings (Bwala et al., 2015) 

or in backyard (Akanbi et al., 2015) and to some extent 

commercially reared poultry flocks (Adene and 
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Fatumbi, 2004). With eleven occurrences of these 12 

cases (91%) in this study, the cutaneous form of fowl 

pox disease was found to be the most common as have 

been reported elsewhere (Lawson et al., 2012), and 

affected all types (indigenous and commercial) and 

breeds (pullet, broiler, cockerel and layers) of chickens. 

Only one case of the diphtheritic form was observed in 

this study and rather than a mixed cutaneous and 

diphtheritic form said to be common (Tripathy and 

Reed, 2008), only a mixed cutaneous and systemic form 

was observed in a young, 9 weeks old cockerel chicken 

(8%). The systemic form does not seem to have been 

documented in domestic chicken as far as our literature 

search was concerned. But we found this form to co-

occur in this cockerel. The only diphtheritic form seen 

in this study occurred in a 2 years old indigenous laying 

hen. It is not clear whether, this case was as a result of 

virus reactivation due to stress or immunosuppression 

(Lawson et al., 2012) as there was a history of previous 

infection with pox virus in the flock. The pathology of 

the cutaneous and diphtheritic forms of the disease in 

these chickens are consistent with earlier findings 

(Tripathy and Reed, 2008), although our pathological 

findings in the systemic form in chicken vary slightly, 

as multifocal soft white to yellow nodules similar to the 

findings in the Andean condor (Tripathy and Reed, 

2008) was only seen on the liver of the mixed 

cutaneous and systemic case. The only case of the 

diphtheritic form that occurred in the indigenous hen 

was severe and fatal, consistent with previous report 

(Singh et al., 2003).  It was hypothesized that the 

poxvirus infection or its sequelae was the main 

contributory cause of death in these cases as no other 

pathology was observed. As it has been reported 

previously (Lawson et al., 2012) that susceptibility to 

Avipoxvirus infection varies among host species and in 

relation to host age with juveniles being most 

susceptible, the pox viral infection in this study were 

characterized by morbidity and severe mortality in 

mainly young birds and cocks. Therefore the effect of 

the disease on egg production was not observed as 

earlier reported in commercial poultry (Tripathy and 

Reed, 2003). As observed in this study, there seems to 

be no seasonal variation in the occurrence of fowl pox 

virus infections in the chicken flocks in this study over 

the 5-years period as the disease was recorded during 

the wet (Jun-Sept) and dry (Oct-Jan) seasons of the 

year. The notion of seasonal variation in the infection 

patterns of fowl pox has been responsible for fowl pox 

virus vaccine demands in Nigeria (O. Asala [Viral 

vaccine production, National Veterinary Research 

Institute, Vom, Nigeria], pers. comm., 18 January 

2016). This may also be responsible for the 

unvaccinated status of all the cases in this study with 

the exception of the indigenous chickens which are 

rarely vaccinated against any infectious or contagious 

disease. In view of our findings, we therefore suggest a 

routine fowl pox vaccination program for susceptible 

chicken flocks 

 

 
Figure 1. a: chicken, 9 weeks old pullet with large facial and 

nasal scabs; b: 2 years old indigenous layer chicken with large 

oro-pharyngeal and tracheal diphtherictic membrane; c: 

chicken, 9 weeks old pullet with multifocal tiny, up to 0.05cm 

in diameter nodules on the liver; d: scab tissue, hyperplasia of 

stratified squamous cells exhibiting acanthosis and hetero-

lymphocytic infiltration X 10, H&E stain; e: facial tissue, 

showing small to medium sized eosinophilic 

intrakeratinocytic inclusions (Bollinger bodies) X10 H&E 

stain; f: higher magnification of  eosinophilic 

intrakeratinocytic inclusions (Bollinger bodies) typical of 

fowl pox infection X40, H&E stain. 

 

 

Table 1. Cases of different forms of fowl pox virus 

infection in unvaccinated mixed sex commercial and 

indigenous chickens in Bauchi and Plateau States of 

Nigeria during 2011-2015 
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CONCLUSION 

 

It is concluded that routine vaccination of chicken 

flocks be instituted, especially small-holder flocks to 

prevent the losses due to morbidity and mortality 

associated with fowl pox infection.  
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