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INTRODUCTION 

In 2012, the International Committee on Taxonomy of Viruses describes avian pox virus (APV) as 

morphologically large, complex DNA virus of the subfamily Chordopoxvirinae and family Poxviridae 

(Williams et al., 2014). Avian pox virus naturally infects more than 270 of the species of wild and 

domestic birds (VanderKop, 1993; Bolte et al., 1999). Despite these host species, only ten of the avian 

pox viruses are well defined (Bolte et al., 1999; Offerman et al., 2013). Relative to avian species infected 

by this virus, the Avian pox virus APVs were observed to differ in host specificity and virulence (Jarmin 

et al., 2006; Manarolla et al., 2010). The prevalence is significantly high in the tropics and sub-tropics 

where the control of biting insects is a big issue (Giotis and Skinner, 2018). All ages and species of birds 

were reported susceptible to direct contact, mechanical, direct ingestion and aerosol transmission of pox 

virus (Tripathy and Reed, 2003; Ruiz-Martinez et al., 2016). Keeping of different species of domestic and 

feral birds is common in the tropics, but only large scale commercial poultry receive routine pox 

vaccination (Giotis and Skinner, 2018). Even with this effort, commercial poultry are regularly challenged 

with infections (Tripathy and Reed, 2003; Giotis and Skinner, 2018). Clinically, the cutaneous or dry form 

is characterised by discrete nodular proliferative dermal lesions on less or unfeathered regions of the body 

while the diphtheritic or wet form produces occlusive nodular fibrino-necrotic lesions in the mucus 

membrane of the upper respiratory tract, oral cavity and esophagus. The later may consequently 

compromise feeding and respiration resulting in higher mortality rates (Tripathy and Reed, 2003; Bolte et 

al., 1999; Eo et al., 2011). The disease is diagnosed by pock formation on chorioallantoic membranes 

(CAMs) of specific pathogen free (SPF) embryonated chicken eggs, histopathology is helpful when 

bolinger bodies are detected, while PCR and electron microscopy confirm virus presence (Williams et al.,  
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2014). Ostriches are very susceptible to avian pox 

virus infection but few reported cases seem to be 

documented worldwide (Albwright et al., 1994, 

Carulei et al., 2017). Vaccination against pox in 

ostriches is also not a common practice in the 

tropics despite high risks to avian pox virus 

infections and increasing ostrich ranches 

(Albwright et al., 1994, Carulei et al., 2017).  This 

report describes and highlights grave implications 

of avian pox virus infection in an ostrich which is 

highly likely to pose a major challenge in ostrich 

ranches in Zaria, Nigeria. 

 

CASE HISTORY   

 

On the 30th of September, 2018, a juvenile 3-

month-old ostrich was presented to the Avian 

Clinic of the Veterinary Teaching Hospital, 

Ahmadu Bello University, Zaria with complaints 

of in appetence, weakness, stunted growth and 

dark brown crusty irregular nodular lesions on the 

beak, and in the commissures of the mouth and 

around the eyes. The ostrich was kept in a fenced 

environment within the compound together with 

pigeons and other domestic birds. Similar 

cutaneous lesions were first noticed in the pigeons 

few weeks ago before they were later seen on the 

ostrich. One of the ostrich was reported to have 

died of similar condition some weeks ago. The 

ostrich had no any medical or vaccination records. 

Clinical examination was conducted and revealed 

pocks lesions on the beak, around the eyes and in 

the mouth commissures. Whitish diphtheritic and 

nodular lesions were also observed in the oral 

cavity and around the pharynx and trachea. The 

pock and nodular diptheritic lesions were 

collected, fixed in 10% formalin and sent to the 

histopathology laboratory. 

Histopathology 

The skin pock and diphtheritic oral lesions 

fixed in 10% neutral buffered formalin were 

dehydrated, embedded in paraffin wax, 

sectioned at 4 µm size, stained with 

hematoxylin and eosin (H&E) and examined by 

light microscopy according to Bancroft and 

Gamble, (2007).  

 

Plate I: A. Photomicrograph of the skin with 

pox lesions. Note the hyperplasia and 

hypertrophy of the epidermal cells H & E, 

X128. B. Photomicrograph of normal skin of 

turkey for comparison. H & E, X128 

 
Plate II: Photomicrograph of the skin with pox 

lesions. Note the hypertrophy of the epidermal 

cells with eosinophilic intracytoplasmic 

inclusion bodies H & E stains, X1280. 

A 

B 
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Plate IV: Cutenous pox lesions on the beak (A) and around the eye (B). Diphtheritic white lesions in 

the oral cavity (arrows, C) and (D) topically applied gentian violet on scarified pox lesions on the beak, 

around the eyes and mouth commissures of the Ostrich. 

 

 

B 
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MANAGEMENT 
 

Pock lesions were gently scarified and cleaned 

with diluted (1:10) Purit® (chlorhexidine- Ibadan 

Nigeria) solution. Oxytet spray® (Gentian violet 

with oxytetracycline- Kepro, Holland UK) was 

applied liberally on the lesions. Lesions in the 

oral cavity were gently removed and mild 

antiseptic (1:10 diluted potassium permanganate 

in water) was used to clean the oral cavity. 1 ml 

of oxynor 20% LA® (Oxytetracycline- 

Shenzhen, China) injection was administered 

intramuscularly at the leg muscle once. 

Vitalyte® (Multivitamins, electrolytes and amino 

acids (ANUPCO, Suffolk, United Kingdom) was 

prescribed to be administered at 1gm/litre of 

drinking water for two weeks.   

      

Advice to the client 

 

Different species of birds should be kept 

separately. Vaccination against pox in young 

ostriches should be routinely done using fowl 

pox vaccines. Also, juvenile ostriches should be 

kept in insect proof environment.  

 

DISCUSSION  
 

Avian pox is endemic in many tropical countries 

affecting mainly chickens, turkeys and pigeons 

(Abdallah and Hassanin, 2013). The number of 

ostrich ranches are increasing in northern Nigeria 

but from the available works of literature, 

reported cases of ostrich pox in Nigeria is very 

rare, making this report seemingly the first 

documented cutenous and diphtheritic forms of 

avian pox in a juvenile ostrich in Zaria Nigeria.  

However, reports of cutaneous and diphtheritic 

forms of avian pox in ostriches have long been 

documented in Israel and South Africa 

(Albwright et al., 1994). Unlike the diphtheritic 

form, the cutaneous form of the disease is not 

associated with high mortality although over 

35% mortality was reported in ostrich chicks 

infected with the cutaneous form in South 

Africa (Albwright et al., 1994). Furthermore, 

reports of APV infection have been 

documented in an African penguin and a 

flamingo (Carulei et al., 2017), and turtles 

(Bolte et al., 1999) indicating its multiple host 

susceptibility. Despite the multiple hosts 

affected, only few strains have so far being 

phylogenetically classified into three major 

clades as follows: A from fowlpox virus, B 

from canary pox virus and C from psittacine 

virus (Jarmin, et al. 2006). This case was 

diagnosed based on clinical signs and 

histopathology. Avipoxviruses mainly affect 

the epidermal and mesodermal tissues due to 

cell proliferation and immune cell responses. 

Similar diagnostic gross pathology can also be 

observed in infected chorio-alontoic membrane 

(CAM) (Offerman et al., 2013) of infected 

eggs. Typically, oesinophilic intracytoplasmic 

inclusion bodies (Bollinger's bodies) are 

usually seen in the histopathological tissue 

sections (El-Abasy et al., 2016), and are 

diagnostic of pox infection (Mubarak and 

Mahmoud, 2000; Manarolla et al., 2010; 

Williams et al., 2014) as observed in this case. 

However, inclusion bodies are only present in 

the first 5 days post infection and readily 

disappear with advance cellular damage 

processes (VanderKop, 1993). Reports of 

natural and experimental infections by El-

Abasy et al. (2016) and Giotis and Skinner, 

(2018), showed that infected ostriches were 

presented with weakness, depression, 

emaciation, cutaneous and oral lesions, and 

were stunted in growth as observed in this case. 

The diphtheritic lesions in the mouth and the 
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periocular lesions were believed to have affected 

proper feeding. It was observed that very severe 

cases of dry pox could also lead to eye closure so 

that affected bird finds it difficult to feed and 

eventually starves, while the diphtheritic form 

produces pseudomembranes in the buccal cavity, 

pharynx and larynx causing pharyngitis and 

trachitis thus affecting respiration and feeding 

(El-Abasy et al., 2016). These were observed in 

this report. Similarly, the nodular lesions 

observed in the oral cavity in this case were 

reported to grow to relatively larger sizes and 

develop into ulcers or crusty surfaces (Albwright 

et al., 1994). In the management of this case, skin 

lesions were scarified and antiseptics applied to 

enhance healing. Parenteral antibiotic was also 

given to prevent possible secondary bacterial 

infection. This is because concurrent secondary 

bacterial systemic infection usually occurs and 

the course of the disease could hence be 

protracted in fowl pox infections (El-Gohary, 

2002; Deoki et al., 2008). Even though the 

source and mode of infection in this case were 

not determined, there have been reports that 

inhalation or ingestion of droplets or dust 

containing pox viruses led to more severe 

infection of the oropharyngeal cavity causing the 

“diphtheritic or wet pox infection” that resulted 

to up to 15% mortality in chicken flocks caused 

mainly by the occlusion of the larynx and or 

supporting secondary bacterial infections (Giotis 

and Skinner, 2018). The client was advised to 

keep juvenile ostriches in insect-proof houses and 

to always vaccinate young ostrich with fowlpox 

vaccine as a preventive measure to pox infection. 

First, pox virus is spread by direct contact 

(including pecking and scratching), by inhalation 

or ingestion of dust or aerosols, or mechanically 

by biting insects. Secondly, it was earlier 

observed that varying cross protective 

relationships between avipox viruses exist in 

many avian species and subsequent 

prophylactic vaccination of young ostriches 

was thus recommended. Most importantly, 

fowl pox vaccine was successfully reported to 

protect ostriches against pox in high pox risk 

areas of South Africa (Albwright et al., 1994). 

In Egypt, ostrich pox was reported in many 

ostrich farms that led to high mortality in 

juvenile ostriches in which commercial fowl 

pox vaccine was successfully used to protect 

other ostriches (El-Abasy et al., 2016). 

However, it is worthy of note that fowl pox 

vaccines are of two types: those of chicken 

embryo origin (CEO) and those of tissue 

culture origin (TCO). The TCO are more 

attenuated than CEO due to more extensive 

passage and can be safer used in day-old chicks 

while the residual pathogenicity associated 

with CEO vaccines means that they cannot be 

used until the birds are older. The more 

attenuated nature of TCO vaccines makes them 

unable to provide long-lasting protection so 

much so that layers and breeders would require 

boosting with CEO vaccine at 6 weeks (Giotis 

and Skinner, 2018). Unfortunately, it is also 

evident that in recent years, there has been 

gradual increase in fowlpox outbreaks in 

poultry flocks because of an emerging novel 

type of fowl pox virus. The pathogenicity of 

this new virus type was believed to have been 

enhanced by reticuloendotheliosis virus (REV) 

sequences integrated into various lengths in the 

FPV genome in vaccine production (CDC, 

2014). Consequently, a vaccine break leading 

to an outbreak of reticuloendotheliasis (RE) 

was reported after the use of FP vaccine 

contaminated with REV virus (Zhao et al., 

2012). The client was further advised not to 

mix different species of birds and to always 
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keep juvenile ostriches in bird and insect-proof 

houses. It was earlier established that avian pox 

viruses from one species could infect different 

bird species (Adams et al., 2005; Abdallah and 

Hassanin, 2013). Perelman et al. (1988) 

successfully produced pox infection in turkeys 

from pox isolates of ostriches indicating a typical 

cross species infection. He further used 

commercial fowl pox vaccine to cross protect 

other avian species against pox infections thus 

demonstrating vaccines’ cross protectivity. Pox 

virus infection in ostriches is believed to be 

transmitted by mosquito bites and commonly 

occurs when kept in poultry premises. Wild birds 

could also be a possible source of pox infection to 

ostriches (El-Abasy et al., 2016). 
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