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SUMMARY

During summer 1988, natural outbreaks of poxvirus infection in turkeys
with severe cutaneous and ocular lesions in Sohag Province was described.
Three poxvirus-isolates were recovered. All virus-isolates were propagated
and titrated on chorioallantoic membrane (CAM) of 11-day-old embryon-
ated chicken eggs (ECE). The biolagical and some of the physico-chemical
properties of the virus isolates were studied. The host spectrum of
the isolated virus was studied through experimental infection of one-day-
old chicks, chickens, turkeys, ducks and pigeons. The gross and micro-
scopic feature in experimental infection were described.

INTRODUCTION

Fowl and turkey poxvirus infections are widely spread in Egypt (EL-SABBAGH,
1962; ISHAK, 1977). These diseases are considered of economic importance owing
to the relatively high mortality and drastic drop in egg production they produce
in susceptible birds. Fowlpox virus is considered the most extensively studied member
of Avipox viruses (ANDREWS and PEREIRA, 1972), while turkey pox virus seems less
extensively studied (BUXTON and FRASER, 1977). The present study describe natural
outbreaks of pox virus infection among turkeys and reports biological and some of
physico-chemical properties of isolates in addition to virological and pathological
characteristics induced by experimental infection in some avian species.
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MATERIAL and METHODS

History of the outbreaks

Turkey flocks in six villages Located in different localities in Sohag Province
showed lesions of poxvirus infection. Average number of turkeys 750-1100 birds/Village
and the age of the birds ranged from 4 to 18 months. The morbidity ‘rate among
turkeys was 44-56%. Two typical forms (Cutaneous and Ocular) of pox virus infection
were observed (Figs. 1-3). The ocular lesions were more evident and severe.

Specimens :

Scabs and tissues from cutaneous and ocular lesions were collected during
natural outbreaks of pox infection in turkeys. Material was ground and 'a 20% sus-
pension was made in sterile normal saline containing penicillin - and streptomycin.

The suspension was then centrifuged for 20 minutes at 2.000 rpm and the supernatant
fluid was used as inoculum.

Chicken embryos and one-day-old chicks :
These were obtained from the farm of Faculty of Agriculture, Assiut University.

Virus isoaltion :

11~day-old chick embryos were inoculated on the chorioallantoic membrane
(CAM) with 0.1 mi of the incculum by the coventional drop membrane method. Six
days after inoculation the CAMs were collected and examined for characteristic
pock lesions. The infected CAMs were divided into two portions, one used for further

passages and ager “gel “preciptation test and the other processed for histopathological
study. :

Virus titration : :

Titration of virus isolates was done by CAM inoculation with 0.1 ml of virus
dilution. Five eggs were used for each dilution. The highest dilution of the virus
giving five or more pocks on CAM 120 hours postinoculation was the titre of the

virus and expressed as pock forming units (PFU) per 0.1 ml (KAR and PATHAK,
1980).

Haemagglutination (HA) tests -
The virus-isolates were tested for HA activity, after ANNON (1971).

Agar gel precipitation (AGP) test :

The test was conducted as described by CUNNINGHAM (1966). Antigen was
used .in the form of previously fowl pox 'virus infected CAM suspension as control.
Hyperimmune sera against fowl pox virus prepared in rabbit according to GISPEN
(1955) ‘was used as control.

Heat stability :

The thermaostability of the virus-isolates was done after HASS and DARDIRI
(1968). They were exposed to 56 C for 15, 30 and 60 min. Additional samples were
left at room temperature as control. Treated and untreated control samples were
checked for infectivity by titration ontg CAM of ECE.
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Ether and chloroform sensitivity :

The effect of 10% diethyl ether and 20% chlorofarm on virus-isolates was
studied after ANDREWS & HORSTMANN (1949) and FELDMAN & WANG (1961). Treated
and untreated control samples were checked for virus-infectivity as above.

Turkeys, chickens, ducks and pigeons :
These were obtained from the local market, about 4 months age. They were

free from any pox lesions. Individual serumsamples were checked for precipitating
antibodies by AGP test before being inoculated.

Pathogenicity tests :

One isolate (No. 11) was used as inoculum at the 2nd egg passage level in
the form of CAM suspension containing 1.3x10° PFU/0.1 ml for inoculation of one-day-
old chicks, chickens, turkeys ducks and pigeons. Birds of the same age and from
the same source were used as a control group. Number of inoculated birds, route
of inoculation, dose of inoculum/bird are shown in Table (1).

Histopathology : :
Infected CAMs showing pock lesions and also wing web lesions from inoculated

chickens were processed as usual for histopathology in Department of pathology,
Fac. Vet. Med. Assiut University.

Table (1): Experimental infection of different species with poxvirus isolate (No. Il).

: 3 ’ No. of bird Dose
Species Route of inoculation il mi/bird
One day-old - 1/V (brochial wing vein) 10 0.05
chicks - Swabbing defeathered skin over pectoral 10 0.1
muscle and wing web stabbing.
Chickens - I/V (Wing vein) 3 0.2
- Scarification comb & Wattles and Wing 7 0.5
web stabbing
Turkeys - 1/V {Wing vein) 2 0.2
- Scarification snood & dewlap and 2 0.5
inside the thigh.
Ducks - - I/V {Saphenous vein) & 0.2
- Swabbing defeathered skin on thigh 2 0.5
and wing web stabbing.
Pigeons - 1/V (wing vein) : 3 0.1
- Wing web & feather follicle methods 3 0.2
WV = Intravenous.
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Fig. (3)

Fig. (1-3): Naturally infected turkeys with poxvirus. Mote: Severe cutaneous and
ocular lesions, dark brown wart liks noduiss covering head region, unilateral
or bilateral blindness.
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RESULTS

Virus isclation: Three poxvirus isolates were recovered into the CAM of ECE.
All virus isolates produced on the 1st passage thickening of CAM and multiple greyish
white pock lesions. Pock size ranged from 2-3 mm. No mortality or lesions were
observed with any of the embryos. Clear characteristic and countable pock lesions
were seen on CAM after 6th day of inoculation. However in 33% of CAMs coalesence
of such lesions was constant findings. The titre of virus-isolates was reduced by
chicken embryos passages (Table 2). On microscopic examination, extensive prolife-
ration of the ectodermal cells was observed. The proliferated cells appeared as multi-
ple projections and manifested vascular degeneration. In few cells acidophilic, intra-
cytoplasmic inclusion of various sizes were recognized (Fig. 4).

HA activity: The three virus isolates failed to aggiutinate the chicken erythro-
cytes.

AGP test: Clear precipitine lines were produced by isolated poxviruses infected
CAMs against control antisera.

Heat stability: The effect of heat on virus-isolates was shown in Table (3).

Ether and chloroform resistance: The virus-isolates were resistant to ether
and chloraform treatment as no reduction in virus infectivity (PFU/0.1 ml) was detec-
ted in comparison to untreated control samples.

The results of pathogenicity tests of poxvirus isolate (No. Il) in avain species
are summarized in (Table 4). No lesions were observed in I/V inoculated one-day-old
chicks, ducks, and pigeons.

One-day-old chicks inoculated in defeathered skin areas and wing web deve-
loped whitish foci 5 days postinfection (PI).

I/V inoculated chickens produced only few greyish-white foci on comb and
wattles 7 days. Pl Scarification of comb & wattles produced few pock lesions while
wing web lesions were tiny wart-like nodules at the site of incculation 9 days Pl.
Histopathological aiterations were manifested in proliferative, degenerative and necrotic
changes, the polyheadral cell of stratum spirosum showed the pathognomonic acido-
philic intracytoplasmic inclusions (Fig. 5).

IV/ inoculated turkeys developed a few small pocks on the snood and dewlap
12 days Pl. Severe typical pox lesions developed along the line of scarification on
the snood, dewlap and inside of the thigh with marked swelling of the feather follicles
4-5 times normal size 7 days Pl.

Ducks inoculated in the thigh developed swelling of feather follicles 2-3 normal
size with formation of dark brown wart like nodules 8 days Pl. Wing web lesions
consisted of local erythemia and pock formation.

Pigeons inoculated by wing web and feather follicle method produced typical
cutaneous lesions 10 days Pl at the site of inoculation.
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Table (2): Titration of viras isolates by pock count method after 120 hours postinoculation.

2nd virus passage

Jrd virus passage

Virus
isolate Average pock count per virus dilution Titre of virus \verage pock count rer virus dilution Titce of virus
number % F 5 0.1 ml. 0.1 m1.

10 10 10” 1074 (PFU / 0.1 m1.) ro~! 1072 1073 1074 (PFU / 0.1 m1.)
1 18 2 - - 1.8 %102 5 - - - 0.5 X102
I 1 L L - 1.3 x10? 12 2 - - 1.2 %102
e 1 1 i - taxin?! - - - -

Table (3): The effect of heat on virus-isolates,
Heat treated virus Untreated

Virus-isclate number

control virus

after 15 min. 30 min. 60 min.
I %).6x10° 0.2x10° 0 1.8x10° PFU
II 1.2x10° 0.7x10° 0 1.3x10° PFU
111 0.9x102 0.3x102 0 1.1x102 PFU
= Titre of the virus-isolate/0.1 ml (PFU/0.l ml).

Table ( ): Pathogenicity of pox virus-isolate Mo. Il in avian species.

Route of Avian specles

inoculation Turkeys chickens One-day-old chicks Pigeons Ducks 5
e L Ty +r 4 e =+
/v +G +3 = — -

C = Cutaneous. 1/V = lntravenous.

tt+ = Severe local pox lesions ¥ = {loderate local pox lesions

+G = Generalized infection. -

= o lesions.
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Fig. (4)

Fig. (4): CAM section showing
produced by isolate poxvirus (Ne. il) after 120 hours of infection.

Fig- (5): Section in wing web infected with poxvirus isolate No. [l. Note Intracyto-

plasmic inclusions. 'H & E).
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DISCUSSION

In the present investigation, the clinical lesions of the naturally infected turkeys
as well as the biological and physicochemical properties, virological studies, pathogenic-
ity tests and histopathological findings revealed the prevalent widespread natural
poxvirus infection in turkeys which represent the first record in Upper Egypt. TAN-
TAWY et al, 1978, isolated and characterized poxvirus from turkeys during an out-
break in Giza district. Oral membrane lesions could not be seen in the naturally
infected turkeys in these outbreaks.

Blind passages of virus-isolate () in ECE resulted in reduction of virus titre
(Table 2) which indicate the less susceptibility of ECE to poxvirus isolated from turkeys.
CUNNINGHAM, 1978 reported that avian pox isolates frequently infect a heterologous
host but are usually most pathogenic in the species from which they were isolated.
Pathogenicity of the isolated poxvirus (isolate 1) in one-day-old chicks, chickens,
turkeys, ducks and pigeons produced cutaneous lesions with little variations (Table
4). These observations are in close agreement with those reported by TRIPATHY
and CUNNINGHAM, 1984. |/V inoculted turkeys developed no diphtheritic lesions which
disagreed with DAVIES and MUNGAL, 1978. No lesions were observed in I/V inoculated
chicks, while TANTAWY Bt al., 1978 reported that both cutaneous and dipheretic
lesions developed in chicks. I/V inoculated with turkey poxvirus. 1/V inoculated chickens
showed no mortality which differ from those reported by KHEIR EL-DIN et al, 1978,

The histopathological findings are in general agreement with PANDY and MALLI-
CK, 1975; KAR and PATHAK, 1980 and ELAMIN et al., 1980.

On the basis of low susceptibility of ECE to poxvirus-isolate (No. 11), no mor-
tality or lesions in any of inoculated embryos (KAR and PATHAK, 1980), severe
cutaneous lesions in incculated turkeys (CUNNINGHAM, 1978) and susceptility of ducks
to experimental infection (MAYR, 1963; GELENCZEI & LASHER, 1968 and TRIPATHY
& CUNNINGHAM, 1984) it is concluded that the isolated virus (No. II) was turkey
poxvirus. :
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