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SUMMARY 
Atypical fowlpox occurred in several poultry farms in Kenya. 

On two occasions layers had their eyes closed and egg production 
dropped. Fowlpox virus was isolated from lesions on the inner sur- 
faces of the closed eyelids. Other chickens had lesions covered by 
yellow caseous necrotic material in the mouth, around the epiglottis, 
and in the trachea and choanae. Typical proliferative cutaneous 
lesions were observed in birds of all ages in other flocks examined. 
Fowlpox virus was recovered from both cutaneous and diphtheritic 
lesions. The infected chorioallantoic membranes had focal hyper- 
plastic lesions containing pink-staining intracytoplasmic inclu- 
sion bodies in most cells. Transmission studies showed that the 
virus was highly virulent to susceptible chickens. 

INTRODUCTION 

Fowlpox, one of the oldest known viral disease of chickens, 
has been eliminated from most commercial poultry farms in many 
parts of the world through use of the attenuated fowlpox virus vac- 
cine. Since many poultry farms have discontinued the use of the 
vaccine in their flocks a highly susceptible chicken population has 
consequently been provided in the event of inadvertent introduc- 
tion of the virus. In many developing countries, fowlpox is fairly 
endemic (4). In Kenya, the first case of a disease resembling fowl- 
pox was reported in 1912 (7). By 1927, the disease was a regularly 
diagnosed syndrome occurring sporadically throughout the country. 
The disease has since been reported annually from various parts of 
the country. 

Authors differ in what they report as fowlpox. Some de- 
scribe it as the syndrome with lesions in the mouth, trachea, larynx, 
and the nasal chambers covered by a diphtheritic membrane (6). 
Others report it as mild or minor cutaneous lesions on the comb 
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(11). Brunner and Gillespie (1) believe that both the cutaneous 
and the diphtheritic syndromes are different facets of typical 
fowlpox virus infection, although they do not indicate what would 
be considered atypical. However, Cunningham (3), who shares the 
opinion of Brunner and Gillespie (1), believes that atypical fowl- 
pox lesions occur on the inner surfaces of the eyelids. Soft yellow 
diphtheritic materials are seen on shallow ulcers, causing in- 
creased lacrimation and inflammation of the eye. There are no 
external lesions on the eyelids. This communication describes the 
occurrence in Kenya of all types of atypical fowlpox as described 
by Jones et al. (6), Tripathy et al. (11), and Cunningham (3), as 
well as some typical cutaneous fowlpox lesions. 

MATERIALS AND METHODS 

Sources of materials. White Leghorn, Rhode Island Red, Light 
Sussex, Cross-breeds, and some indigenous chicken breeds were 
brought to the laboratory for routine diagnosis. Others were ob- 
tained during visits to layer-holdings, large-scale commercial broil- 
er farms, and back-yard flocks some of which had only 10 birds 
per unit. Samples were obtained from the lesions on the eyes, 
wattles and combs, mouth, trachea, legs, and other cutaneous areas 

? " 

Fig. 1. Cutaneous proliferative fowlpox lesions on 
the wattle (a), comb (b), lower eyelid (c) and junc- 
tion of beak (d) with the skin of 15-month-old chicken. 
There was marked erythema on the comb lesion. 
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as presented. The materials were placed in transport medium (9) 
for virus isolation. 

Virus isolation. The scabs, biopsy specimens, and caseous ma- 
terials from the diphtheritic lesions were weighed and ground in a 
frozen mortar and pestle. Transport medium was added to make a 
10% suspension. This was subsequently centrifuged at 850 X g for 
15 minutes, filtered through 1.2-nm Millipore membranes (Milli- 
pore Corporation, Bedford, Massachusetts 01730 USA) and there- 
after used as the inoculum for embryonating hen eggs. The eggs 
were inoculated through the chorioallantoic route at 12 days of 
incubation (9). They were candled daily for viability and removed 
from the incubator if found dead. Those found alive after eight 
days of incubation were chilled. Chorioallantoic membranes were 
harvested into sterile petri plates containing sterile saline and ex- 
amined for pock lesions. Infected membranes were ground for fur- 
ther passages. 

Histopathology. Biopsies were obtained from cutaneous, diph- 
theritic, and chorioallantoic membrane lesions and placed in 10% 
formol saline. They were embedded in paraffin, sectioned at 4-6 
,m, stained routinely with hematoxylin and eosin, and thereafter 
examined for the characteristic intracytoplasmic eosinophilic in- 
clusion bodies. 

Fig. 2. Cutaneous proliferative fowlpox lesions on the head regions 
(arrows) of two one-week-old indigenous-breed chicks. 
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Negative staining. Scabs and caseous materials were emulsified 
in a drop of distilled water to make a turbid suspension. The sus- 
pension was taken on carbon-coated copper grids, stained with 
alkaline phosphotungstic acid (10) and examined for the char- 
acteristic brickshaped viral particles by electron microscopy 
(Model EM 9A electron microscope, Zeisswerke, Oberkochen Ger- 
many). 

Transmission studies. To determine the virulence of the viral 
isolates, suspensions made from the infected chorioallantoic mem- 
branes were inoculated onto scarified areas on the combs of 24 
four-week-old susceptible chickens. The chickens were observed 
for the appearance of lesions. 

RESULTS 

Three forms of fowlpox were observed during the investiga- 
tion. 

Ocular form. This was the most insidious and atypical type of 
fowlpox seen. In 2 farms, layers were seen with closed eyes, 
lacrimation, and dry exudate along the eyelid margins. The inner 
surfaces of the eyelids were inflamed and covered with necrotic 
material. The eyeballs were usually spared. There were no pock 

Fig. 3. The leg of a one-week-old indigenous-breed chick showing a pro- 
liferative cutaneous lesion (arrow). 
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lesions on the exterior skin surfaces of the eyelids or elsewhere on 
the body of these chickens. 

Diphtheritic form. This syndrome was encountered in many 
chickens on one broiler farm and one breeding farm, and some 
chickens from backyard holdings. The chickens were coughing and 
gasping, reminiscent of infectious laryngotracheitis. Mortality was 
low but there was marked drop in egg production in the layers and 
retarded weight gain in the broilers. Grossly, some yellow caseous 
plugs were found obstructing the larynx and trachea. Necrotic 
lesions with similar material were seen around the epiglottis and 
on the choanae. No eye or cutaneous lesions were observed in 
these chickens. 

Cutaneous form. Wartlike proliferative nodular lesions were 
seen on the combs and the wattles of adult birds (Fig. 1) from 4 
farms. On one farm where chickens were showing ocular lesions, 
birds in the same flock were seen with only healed scars on their 
combs while others had one or more nodular active lesions. Birds 
in the other farms had typical cutaneous fowlpox lesions. Nine one- 
week-old chicks from a backyard holding had proliferative lesions 
at the base of the beak, on the outside surface of the eyelids, and 

Fig. 4. Infected chorioallantoic membranes showing pock lesions (arrows). 

749 

This content downloaded from 41.204.186.227 on Tue, 11 Jun 2013 03:51:49 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


Nyaga, Kaminjolo, Mutiga, and Bebora 

on the flexor surface of the knee joint (Figs. 2, 3). There were 
scabs on the eye lesions but not on the leg lesions. 

Virus identification. Negative staining of the materials obtained 
from fresh lesions showed typical brick-shaped viral particles 
under the electron microscope. Pock lesions were formed on the 
chorioallantoic membranes of inoculated embryonating eggs (Fig. 
4). The lesions were hyperplastic and exhibited eosinophilic intra- 
cytoplasmic inclusion bodies similar to those seen in stained biopsy 
specimens (Fig. 5). 

Transmission studies. Twenty-four 4-week-old chickens infected 
experimentally with suspensions prepared from the infected chorio- 
allantoic membranes developed lesions typical of cutaneous fowl- 
pox on their combs within 5 days of infection (Fig. 6). Negatively 
stained preparations made from the materials obtained from these 
lesions showed brick-shaped viral particles similar to those seen 
in the preparations made from the original specimens. 

DISCUSSION 

The two most alarming syndromes observed in this study were 
the ocular and the diphtheritic forms (3). The birds which had the 
ocular form showed no other lesions elsewhere on the body. Con- 
sequently, this syndrome could easily be confused with ammonia 

_ 
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Fig. 5. Large eosinophilic intracytoplasmic inclusion bodies (I) in stained 
biopsy specimens from nodular cutaneous lesion; N-nucleus. 
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burns (2). All the poultry farms visited use the deep-litter sys- 
tem. Under certain circumstances, that system of keeping poultry 
is associated with ammonia burns (2). Although Khogali (8) 
reported the ocular form of fowlpox in Sudan, no lesions were 
specifically ascribed to fowlpox virus infection in his report. 
Nonetheless, ammonia fumes, bacteria, and fowlpox virus were 
associated with the syndrome. 

The diphtheritic form could have been confused clinically with 
infectious laryngotracheitis because the coughing and the gasping 
respiration were not accompanied by typical cutaneous or other 
fowlpox lesions. Jones et al. (6) made similar observations on 
chicken flocks in Britain. This syndrome appears to be an insidious, 
slow-spreading disease producing only low mortality and a drop in 
egg production in layers, which may not attract attention. 

Wartlike nodular lesions typical of cutaneous fowlpox infec- 
tion were seen in most cases of the cutaneous form. The lesions 
occurred on the comb, wattles, eyelids, featherless areas of the 
body, and defeathered parts on the back and tail of layers. 

The purpose of this communication is to draw attention to the 

Fig. 6. Fowlpox lesions (arrows) induced experimentally on the combs of 
4-week-old chickens. 

751 

This content downloaded from 41.204.186.227 on Tue, 11 Jun 2013 03:51:49 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


Nyaga, Kaminjolo, Mutiga, and Bebora 

current insidious nature of fowlpox, particularly the ocular, diph- 
theritic, and mild outaneous forms. In retrospect, Griesdale (5) 
recalls noticing the diphtheritic form from poultry originating 
from many parts of Britain, soon after Jones et al. (6) published 
their findings. Vaccination had either been stopped or had never 
been instituted in the farms where atypical fowlpox occurred in the 
Sudan, (8), USA (11), and Britain (6). In the Sudan, there had 
been no vaccination against fowlpox in the whole country. 

In Kenya, atypical fowlpox occurred in unvaccinated flocks al- 
though vaccination against fowlpox in this country is widespread. 
On one occasion, atypical fowlpox occurred in a flock vaccinated 8 
months before. Wild birds mingled freely with the chickens in, 
several of the flocks where atypical fowlpox occurred. However, it 
was not possible to determine the initial source of the virus. This 
investigation clearly illustrates the danger that might arise when 
the manifestations of a disease change and the new form of the 
disease appears years after professional personnel have stopped en- 
countering the so-called typical cases. Under such circumstances 
the disease could exist unnoticed for a long time. Veterinarians 
and personnel involved in diagnosis and disease control should be 
on the lookout for such unusual cases. 

REFERENCES 
1. Bruner, D. W., and J. H. Gillespie. Hagan's Diseases of Domestic Ani- 

mals. 6th ed., p. 920-925. 1973. Cornell University Press, Ithaca. 
2. Bullis, K. L., G. H. Snoeyenbos, and H. van Roekel. A keratoconjunc- 

tivitis in chickens. Poult. Sci. 29:386-389. 1950. 
3. Cunningham, C. H. Avian pox. In: Diseases of Poultry 6th ed., p. 707- 

724. 1972. Iowa State University Press, Ames. 
4. Food and Agriculture Organization (FAO) of United Nations Animal 

Health year book. p. B-B8. 1977. 
5. Griesdale, J. M. Atypical fowlpox in chickens. Vet. Rec. 99:111. 1976. 
6. Jones, R. C., F. T. W. Jordan, and P. W. Swine. Atypical fowlpox in 

chickens. Vet. Rec. 99(3) :56-57. 1976. 
7. Kenya Department of Veterinary Services Division. Annual reports: 

1912. 1921. 
8. Khogali, A. R. Fowlpox in the Sudan. Sudan Vet. Sci. Anim. Husb. 

13:30-34. 1972. 
9. Lennette, E. H., and N. J. Schmidt. Diagnostic Procedures for Viral 

and Rickettsial Infections. 4th ed., p. 14-24, 59-64. 1969. American Public 
Health Association, Inc. New York. 

10. Randall, C. C., L. G. Gafford, R. W. Darlington, and J. M. Hyde. 
Composition of fowlpox virus and inclusion matrix. J. Bacteriol. 87:939-944. 
1964. 

11. Tripathy, D. N., L. E. Hanson, and A. H. Killinger. Atypical fowlpox 
in a poultry farm in Illinois. Avian Dis. 18:84-90. 1974. 

ACKNOWLEDGMENTS 
The authors gratefully acknowledge the technical help from Dedan 

Kahara, J. Waweru, J. Gicho and F. Njoroge. This work was supported by 
the University of Nairobi Deans' Grant No. 670-364. 

752 

This content downloaded from 41.204.186.227 on Tue, 11 Jun 2013 03:51:49 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp

	Article Contents
	p.[745]
	p.746
	p.747
	p.748
	p.749
	p.750
	p.751
	p.752

	Issue Table of Contents
	Avian Diseases, Vol. 23, No. 3 (Jul. - Sep., 1979), pp. 547-774
	Front Matter
	Marek's Disease in Chickens: Correlation of Marek's Disease with Nuclear-Inclusion Formation in Feather-Follicle Epithelium [pp.547-554]
	Transmissibility of Australian Strains of Newcastle Disease Virus [pp.555-563]
	Newcastle Disease Virus: Some Properties of Australian Strains [pp.564-570]
	Characterization of a Picornavirus Isolated from Broiler Chicks [pp.571-581]
	Pathogenicity for Baby Chicks of the G-4260 Strain of the Picornavirus "Avian Nephritis Virus" [pp.582-588]
	Pathological Changes in Chicks Inoculated with the Picornavirus "Avian Nephritis Virus" [pp.589-596]
	Immunization of Broiler Breeder Chickens against Newcastle Disease with an Oil-Emulsion Vaccine [pp.597-607]
	Serotyping of Pasteurella multocida Isolants from Poultry [pp.608-615]
	Experimental Infection of Broiler and Leghorn Chickens with Virulent and Avirulent Isolates of Hemorrhagic Enteritis Virus [pp.616-621]
	A Comparison of Immune Responses of Broiler Chickens to Different Methods of Vaccination against Newcastle Disease [pp.622-633]
	Studies on Interferon Induction by Infectious Bursal Disease Virus (IBDV). II. Interferon Production in White Leghorn Chickens Infected with an Attenuated or Pathogenic Isolant of IBDV [pp.634-645]
	Low Incidence of Lymphoid Tumors in Chickens Continuously Producing Endogenous Virus [pp.646-653]
	Cryptosporidia in the Cloacal Coprodeum of Red-Lored Parrots (Amazona autumnalis) [pp.654-661]
	Immunization of White Pekin Ducklings against Pasteurella anatipestifer Infection [pp.662-669]
	Efficacy of Linco-Spectin Medication on Mycoplasma meleagridis Airsacculitis in Turkey Poults [pp.670-681]
	Prophylactic and Therapeutic Activity of Rofenaid-40 in an Experimental Escherichia coli Airsac Infection in Chickens [pp.682-687]
	An Evaluation of Methods for Eradication of Avian Leukosis Virus from a Commercial Breeder Flock [pp.688-697]
	An Enzyme-Linked Immunosorbent Assay for Detecting Avian Leukosis-Sarcoma Viruses [pp.698-707]
	Adaptation of Chickens to Their Handler, and Experimental Results [pp.708-714]
	In vitro Isolation, Propagation, and Characterization of Duck Hepatitis Virus Type III [pp.715-729]
	Fowl Cholera: Cross-Protection Induced by Pasteurella multocida Separated from Infected Turkey Blood [pp.730-741]
	Case Reports
	Isolation of Twenty-Three Yucaipa-Like Viruses from 616 Wild Birds in Senegal, West Africa [pp.742-744]
	Occurrence of Atypical Fowlpox in Poultry Farms in Kenya [pp.745-752]
	Isolation of Pacheco's Disease Herpesvirus in Texas [pp.753-756]
	Candidiasis in Cockatiel Nestlings and Mucormycosis in a Pigeon [pp.757-760]
	Insecticide Poisoning in Peafowls and Lead Poisoning in a Cockatoo [pp.760-762]
	Inclusion Body Hepatitis in Broiler Chickens in Iraq [pp.763-767]
	Acanthocephalan Parasitism in the Western Bluebird (Sialia mexicana) [pp.768-771]

	Research Note
	A Micromethod for Plasma Uric Acid Determinations in Companion Birds [pp.772-774]

	Back Matter



