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ABSTRACT

The anaerobic, Gram negative, filamentous bacteria associated with
severe beak and shank necrosis in chickens was identified as
Fusobacterium necrophorum (F. necrophorum). Bacteriological
isolation from affected beak, liver and shank revealed a single
morphological type of Gram negative, filamentous bacterium within
the dermis of the affected beak and shank of the fowl. A
hemagglutination test for identification of F. necrophorum was
described. The antibiogram of the isolated strains was investigated.
Beak and shank necrosis occur in 56% of chickens. The mortality was
2-13%. Characterestic gross lesions of affected chickens were
swelling and necrosis of the beak, curvature of the upper mandible
with necrosis of the lower mandible and shanks. Histopathologically,
there were hyperkeratosis and keratolysis in epidermis of the beak
with infiltration of rod-shaped microorganisms in dermal regions
suffered from coagulative necrosis. The epidermis of the affected
shanks showed hyperkeratosis, hyperplastic changes and coagulative

necrosis of the underlying tissue intangled with bacteria.
INTRODUCTION

Avian necrobacillosis is a cutaneous disease affecting head and legs
of chickens caused by Fusobacterium necrophorum (F. necrophorum)

alone or in combination with other pathogen. F.necrophorum initiates
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infection in birds by attacking the dermis of the head and legs causing
necrotic ulcerations with hypertrophy of the upper or lower beak or
sometimes both with erosions and necrosis of the beak and shanks of the
affected flock (Cheng et al. 1976). Necrosis of the tip of the tongue was
always a complication (Barr, 1965). Focal cutaneous necrosis is seen as
a lesion of systemic cutaneous lesions in avian pox (7Tripathy, 1991) and
fungal infections (Hungerford, 1969). Anaemia, congestion and atrophy
of the beak and shank are seen as non specific lesions. No publications
recording avian necrobacillosis in Egypt are available. This paper aimed
to identify the cause of out break of beak and shank necrosis in broiler

chickens.

MATERIALS AND METHODS

One hundred and eleven cross-bred broiler chickens (5-7-week-old)
from Gharbia Province(Table 1)were subjected to clinical and postmortem
examinations. The chickens were raised on floors. The flocks received
vaccine for Marek's disease at 0-day-old and mixed live vaccine for
Newcastle and infectious bronchitis via drinking water at 14 and 21 days
of age.

Specimens:

Swabs from the affected beaks, tongues and legs and loopfuls from

livers were taken for bacterial isolation (Cheng et al. 1976).
Media and reagents:

Solid media: MacConkey's agar, brain heart infusion (BHI) agar,
Tryptic soy agar (TSA), 5% bovine blood agar supplemented with
vitamin k, hemin and minadion, nutrient agar and mannitol salt agar
(Carlton et al.,1993).
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Liquid media: Tryptic soy broth (TSB), 1% bacto-peptone broth
and semisolid agar tubes.

Reagents: Gram's stain, H202, urea, nitrate and oxidase streps.
Physiological saline and 3% washed rabbit erythrocytes were used for
dilution and hemagglutination test (Simon,1975).

Bacterial isolation and identification:

Under aseptic condition, loopfuls from affected beaks, tongues,
livers and legs inoculated into media then incubated at 37°C anaerobi-
cally for 48 hours (Bennett and Duerden, 1985). The obtained colonies
were identified by morphological, biochemical and hemagglutination test
(Table 2). Colonies were kept on TSB containing 1% agar for further
investigations. (Domingo et al., 1992).

Sensitivity test:

In vitro antibiotic sensitivity testing of the isolated strains was
performed against 13 antibacterial agents using disc diffusion technique
(Quinn et al., 1994), (Table 3).

Experimental infection:

Bacterial inoculum isolated from chickens suffering from severe
head and leg necrosis with high mortality was chosen for experimental
infection. The inoculum was grown on 5% bovine blood agar suppleme-
nted with vitamin k, hemin and minadion, incubated anaerobically at 37
°C for 48 hours then subcultured on fastidious anaerobic agar (FAA)
media (Lab M. Ltd.,Bury, UK). One colony was picked up and
inoculated in 5 ml peptone water and incubated at 37 °C for 48 hours.
Serial ten fold dilution was carried out using peptone water. Growth was
judged by turbidity (Cruickshank et al., 1975). Each bird received 0.1
ml of 10’ dilution by oral rout and the same dose by scarification.

Kafrelsheikh Vet. Med. J. Vol. 7 No. 1 (2009) 84



Moshira A. El-Abasy et al.,

A total of 12, one-week-old commercial broiler chickens were used
for experimental infection. Two birds were examined bacteriologically to
sure freedom of the described microorganism before artificial infection.
The other chicks, each bird received 0.1 ml of 10’ dilution orally and the
same dose by scarification. Two birds from each group were necropsied
on 5, 10, 20 and 30 days post infection (PI). Clinical signs and
postmortem findings were recorded and the organism was re-isolated
from the infected birds (Domingo et al., 1992).

Histopathological examination:

Samples from beaks and shanks of experimentally infected birds
were fixed in 15% formalin, dehydrated in ethanol, cleared in xylene,
embeded in paraffin, sectioned of 5 pum thickness and stained with
hematoxylin and eosin (H&E) according to Bancroft and Cook (1993).

RESULTS AND DISCUSSION

The present study was a trial to isolate F. necrophorum from broiler
chickens suffering from beak and shank necrosis. F. necrophorum has
been isolated from 7-week-old broiler chickens 14 out of 111 (12.6%)
clinical cases collected from 9 flocks suffered from beak and leg
necrosis. Mandibuler disease with beak necrosis and scab formation on
the beak and legs were considered the reason of outbreak. The epidermis
become dry and peeled off (Table 1).

Beak and shank necrosis occured in 56% of chickens suffered from
erosions and necrosis of beak and legs, off food, depression, growth
retardation and mortality ranged from 2-13%. Similar findings were
reported by Cheng et al., 1976 with incidence of 48% in female broiler
breeders and about 10% mortality. Examined chickens suffered from
necrosis and ulcerations with hypertrophy of the upper or lower beak or
sometimes both. The beak of the examined live birds showing varying
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degree of the lower mandible involvement and the beak appeared to be
straight, with food particles adhering to both mandibles. Some chickens
had blood coming from the nostrils. Early cases showed erosion of the
epidermis. In severe cases, lower mandible was almost completely gone.
Eating and drinking in advances cases appeared to be extremely difficult.
The legs of the birds showed weakness, necrosis, depression and some
birds had leg paralysis. Similar findings were reported by Barr, 1965
when described the condition of beak necrosis in a chicken flock
considered basically to be a defect in the beak (curvature of the upper
mandible) allowing impaction with food.

Isolation of the organism from the affected organs revealed
anaerobic, Gram negative, filamentous bacteria. The prevalence of the
organism was high in beaks (12.6%), followed by liver (9.9%) then by
shanks (6.3%). Cheng et al. (1976) reported that beak necrosis occurred
in 48% of female broiler breeders and caused 10% mortality. However,
Nakamura et al. (1997) reported the morbidity of beak necrosis was
10% and that of leg weakness was 3%.

Depression, decreased body weight, lameness, leg weakness and
necrosis of beak and shanks were observed in experimentally infected
chickens.

The isolated strains were subjected to morphological, culture
character, hemagglutination and biochemical identification. They were
typed as Fusobacterium necrophorum (Table 2).

The In vitro antibiotic sensitivity test results revealed that the
isolates were sensitive to amoxicillin, ampicillin, penicillin, oxytetracycline
and nalidixic and resistant to sulphamethoxin, gentamycin and streptom-
ycin (Table 3). Similar findings were observed by Ugenbuhi et al.
(1986).
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Histopathological examination of masses from beaks and other parts
of the head revealed hyperkeratosis in stratum cornium with fragmentation
and keratolysis (Fig. 1). Hyperplastic prickle cell layer existed
ballooning degeneration and rod-shaped microorganisms infiltrated in
areas of epidermis and dermis suffered from coagulative necrosis
(Fig. 2). The epithelium of the epidermis invaded the dermis and
arranged in cylinder clusters (Fig. 3). The dermal layer was greatly
thickened occionally hyperplasia of the fibrous tissue with concentrically
arrangement or wheal like appearance in dermis and subcutis (Fig.4).
Also bluish rod-shaped bacteria were scattered in the tissue blood vessels
were occluded with inflammatory cells. Cheng et al., (1976) reported
that the bacteria associated with beak necrosis appeared to be single
morphological type invaded the keratinous material of the beak and
occupied sockets in the beak tissue and the distribution of these bacteria
within the tissue was consistent with invasion and digestion of the beak
by a keratinolytic strain of bacteria. Similar findings were obtained by
Nakamura et al. (1997) who reported that the lesions were liquifactive
necrosis of epidermal cells and degenerated keratocytes with necrosis of
the basal layer, congestion and hemorrhage were seen in severe lesions.

The epidermis of the shank at local areas affected with hyperkeratosis,
hyperplastic changes and hydropic degeneration in prickle cell layer. At
definite area sloughing of the epidermis occurred with coagulative
necrosis of the underling tissue which was intangled with rod-shaped
bacteria (Fig. 5). Considerable infiltration of degenerated granulocytes
were detected in dermis and subcutis (Fig. 6). Nakamura et al., (1997)
reported that no lesions could be found in the peripheral nerves, joints or
muscles and there was no marked epidermal hyperplasia with
intracytoplasmic inclusions in legs of chickens suffered from leg
weakness. We could conclude that F. necrophorum is a severe pathogen
invading the keratinous material of beak and shank causing necrosis,
growth retardation and losses in chickens. Further studies concerning the
pathogenesis of single and mixed infections are required.
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Table (1): The incidence of F. necrophorum in some chicken flocks in

Gharbea Province:

Flocks Cases Locality
Locality No. Age/week]| No. Beak Liver Shank Total % +ve %
+ve | % || +ve % +ve % +ve

Santa 5000 5 5 0 0 0 0 -ve
Birma 5000 6 10 2 2 1 2 +ve
Tanta 4000 5 15 2 1 1 2 +ve
Basiun 5000 7 15 3 2 1 3 +ve
Zifta 10000 7 20 4 3 2 4 +ve
Birma 5000 5 6 0 0 0 0 -ve
Qotor 10000 6 20 3 3 2 3 +ve
Basiun 10000 7 10 0 0 0 0 -ve
Qotor 10000 6 10 0 0 0 0 -ve

Total 111 14 |12.6] 11 9.9 7 6.3 14 | 12.6 5 56

Table (2): Morphological and biochemical identification of F. necrophorum

1solated from chickens.

Test Organs
Beak Liver Shank
Gram's stain -ve -ve -ve
Motility +ve +ve +ve
Haemagglutination +ve +ve +ve
Haemolysis -ve -ve -ve
Oxidase +ve +ve +ve
Catalase +ve +ve +ve
Urease -ve -ve -ve
Nitrate -ve -ve -ve
Pigment -ve -ve -ve

Table (3): Antibiotic sensitivity test of F. necrophorum isolates to different

antibacterial agents

No. || Antibacterial agent Potency of disc Standard sensitivity Inhibition zone
(pg) zone (mm) (mm)
1 Penicillin (P) 10 21>29 25
2 Ampicillin (AML) 30 17 > 35
3 Amoxycillin (AMX) 25 23 >31 32
4 Chloramphenicol (C) 20 13>18 15
5 Oxytetracycline (OT) 30 13> 16 25
6 Trimethoprim (SXT) 30 - 18
7 Enrofloxacin 5 16 > 21 18
8 Sulphamethoxin (SM) 25 - -
9 Nalidixic acid (NA) 30 19 > 29
10 Gentamycin (GM) 30 17 > 20
11 Norfloxacin ( NOR) 10 20 > 22
12 Ciprofloxacin (FLC) 40 21> 24
13 Streptomycin (S) 10 15> -
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Fig. (1): Stratum cornium showed fragmentation and keratolysis (H&E X250).

Fig (2): Rod-shaped bacteria in the dermis (H&E X1000).
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Fig (4): Hyperplastic fibrous tissue with concentrically arrangement in dermis
(H&E X100).
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Fig (5): Sloughing of the epidermis with coagulative necrosis of underlying
tissue (H&E X250).

Fig (6): Dermis and subcutis showed degenerated granulocytes infiltration
(H&E X400).
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