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Highly Pathogenic
Fowlpox Virus

in Cutaneously
Infected Chickens,
China

Kui Zhao,"Wengi He,'S Xie,
Deguang Song, Huijun Lu, Wei Pan, Ping Zhou,
Wenfeng Liu, Rongguang Lu,

Jiyong Zhou, and Feng Gao

‘We investigated an acute outbreak of the cutaneous
form of fowlpax among chickens in China in November
2009. Using pathologic and vinlogic methods, we identified
a novel type of fowlpox virus that carned an integrated ge-
nomic sequence of reticuloendotheliosis virus. This highly
pathagenic virus could lead to severe ecologic effects and
BCONOMIC 0SSas.

'ow Ipox has been reponted wordwide as a mild to severe

poultry disease ({). Caused by fowlpox virus (FWPV),
the disease is primarily found in 2 forms, cutaneous and
diphtheritic (2). The cutaneous form s usually mild and
chameterized by multifocal cutaneous lesions on unfeath-
ered areas of the skin. The more severe diphtheritic form
is characterized by fibrous necrotic proliferative lesions on
the mueous membranes of the respiratory and gastrointesti-
nal tracts and causes more deaths than the cutaneous form,
usually resulting from asphyxiation,

In recent years, fowlpox outbreaks in poultry flocks
have been gradually increasing because of an emerging
novel type of FWPV (3-5). The pathogenic traits of this
wirus type are likely enhanced by integrated reticuloendo-
theliosis virus (REV) sequences of various lengths in the
FWPV genome (6-8). Although this variant FWPV has
been found widely (7,9-14), the reported illness and death
rates from the cutaneous form of fow lpox in chickens have
not reached 100%. We investigated a severe outbreak of
cutaneous fowlpox in a poultry flock in nonheastern China
in which all infected chickens died. The flock had not been
saceinated with an FWPY vaccine,

The Study

In November 2009, a natural outhreak of the cutane-
ous fom of fowlpox occurred in a poultry Aock in Jilin
Farhor affiliations: Jiin University, Changdhun, China (K. Zhao, W.
He, & Xie, D. Song, H. Lu, W. Pan, P. Zhou, W. Liu, R Lu, F. Gaoj;
and Zhefiang University, Hangzhou, China (1. Zhou)
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Province in northeastem China (125735' E, 43°88' N). A
total of 10,000 brown breeding, 46-day-old chickens (Jilin
Zhengda Co., Lid, Changehun, China) used for egg produc-
tion were affected. The flock had not received vaccination
agninst FWPY.

Clinical signs, including listlessness, anorexia, and
typical skin pock lesions, were observed in all infected
chickens, Lesions types varied in size and type: ubeer-
ated, multifocal, or coalescing proliferative cutaneous ex-
anthema variolosum. The lesions appeared on the skin in
unfeathered areas of the backs, the eyelids, and the wings
(Figure 1). All of the birds died within 10 days after clinical
signs first appeared.

Postmortem examinations were performed for pathol
ogic evaluation. Samples submitted for histopathologme ex-
amination included skin from the varioliform exanthema
arens, irachea, thymus gland, bursa of fabricius, and internal
organs, Microscopic examination of skin lesions showed
swelling, vacuolation, and characteristic eosinophilic cyto-
plasmic inclusion bodies in the stratified squamous epithe-
lial cells of the folliculus pili (online Technical Appendix
Figure 1, http:/fwwwne.ode. gov/EIDVarticle/20/7/13-1118-
Techappl.pdf). No obvious lesions were observed in
other organs.

Electron microscopy of the clarified supernatant of the
scab specimens collected from the skin of infected chick-
e showed chamcteristic FWPV virions, which have an
ovoid shape (online Technical Appendix Figure 1). We at-
tempted 1o isolate the virus by injecting the chorioallantoic
membranes (CAM)and allantoic cavities of 9-day-old spe-
cific pathogen free (SPF) chicken embryos with the scab
specimens that were positive for FWPV. White, raised var-
1oles were observed on the CAMS of the embryos 4 days
after injection (online Technical Appendix Figure 1). Elec-
tron microscopy also showed FWPV-shaped virions in the
supematant of the CAMs. After 5 blind passages at 4-day
mtervals, no other vimses were isolated from the allantoic
cavities of the SPF chicken embryos.

We used indirect immunofluorescence and a DF-1
chicken embryo fibroblast cell line to test the ability of
the FWPV isolate from the CAMS to invade cells in vitro.
Chicken anti-FWPV polyclonal antibody was used as the
primary antibody; the secondary antibody was fluorescein
sothiocyanate—conjugated goat anti-chicken IgG. Cellular
muclei were stained by wsing 4 6-diamidino-2-phenylin-
dole. In some cells, typical bright, DNA-containing pox-
vinus factories were evident, often coincident with virus
antigen—specific green fluorescence, at 3 days postinfection
{dpi) (online Technical Appendix Figure 1),

Viral genomic DNA was extracted from scab speci-
mens, and PCR amplification was performed immediately
by using the specific pimers for FWPY Pdb gene (P4b
"These authors confribuied equally to fhis aricle.
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Identification and phylogenetic analysis of an Orf virus isolated
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