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Abstract

A non-enterotoxin (CPE)-producing Clostridium
perfringens type A, associated with enteritis in a
mynah (Acridotheres tristis), a grey partridge (Per-
dix perdix) and a turkey (Meleagris gallopavo) was
characterized from cases with clinical symptoms
from September 2010 until October 2012. Affect-
ed birds exhibited anorexia and diarrhea. Gross
and histological findings were indicative of acute
necrotic enteritis. Clostridium perfringens was iso-
lated in bacterial cultures. Multiplex PCR for toxin
profiling of the isolates revealed that the all three
isolates were Clostridium perfringens type A, posi-
tive for cpb2 and cpa.

C. perfringens: Clostridium perfringens
PCR: Polymerase Chain Reaction

SBA: Sheep Blood Agar

TSC: Tryptose Sulfite Cycloserine agar
TSN: Tryptose Sulfite Neomycin agar
CPA: C. perfringens Alpha toxin

cpb2: Clostridium perfringens beta2 toxin
netB: Necrotic Enteritis Toxin B

cpe: Clostridium perfringens Entrotoxin
etx: Epsilon Toxin

itx: Iota Toxin

TedA: Clostridium difficile toxin A
TedB: Clostridium difficile toxin B

TesL: Clostridium sordellii lethal toxin
TenA: Clostridium novyi alpha-toxi
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Introduction

Necrotic enteritis is caused by Clostridium
perfringens (CP), a gram positive, anaerobic bacte-
rium which is commonly an inhabitant of the gas-
trointestinal tract of many mammalian and avian
species [1-3].

This microorganism is recognized as an im-
portant pathogen in many spiecies. It can cause
gas gangrene and food poisoning in humans, ne-
crotic enteritis in poultry species, enterotoxemia
in calves and lambs, enteritis in cattle, dogs, pigs
and horses [1-3]. The role of other recently inves-
tigated toxins such as Net B ,TpeL and cpb2, re-
mains to be completely defined [4]. Researchers
have clarified the role of the B, € and ( toxins in the
pathogenesis of enteric diseases, but the exact role
of the a-toxin is still controversial [2, 5, 6]. CP has
been isolated from enteritis cases of different avian
species like chickens, turkeys, ostriches and rare-
ly psittacine birds [1, 7-13]. Nevertheless there is
no report of isolation of CP from enteritis in some
other species such as mynahs and partridges. Diets
containing high concentration of proteins, poly-
saccharides and fat favor the intestinal environ-
ment for the Clostridium perfringens growth [14,
15]. Furthermore, stressful factors can also lead to
occurrence of necrotic enteritis [13].

This study describes histopathologic, microbi-
ologic and molecular toxinotyping of three cases
of NetB negative Clostridium perfringens infection
associated with acute necrotic enteritis in a mynah
(Acridotheres tristis), a grey partridge (Perdix per-
dix) and a turkey (Meleagris gallopavo).

Case description

Case 1: A one-month-old female mynah (Acri-
dotheres tristis) presented with severe dysentery
and anorexia. Symptomatic therapy was initiated,
but clinical signs deteriorated and the animal was
finally euthanized. At necropsy, small intestines
were swollen, filled with gas, and thin walled. Dif-
fused mucosal necrosis was also observed in large
portions of small intestine which covered by a yel-
low-brown pseudomembrane.

Case 2: In a flock of 300 broiler turkeys (Me-
leagris gallopavo), 100 birds were died in a short
period of time with clinical signs of diarrhea and
lethargy. At necropsy, congestion and hemorrhage
of the small intestine was observed in some of the
recently dead birds. Tissue specimens were taken
from intestines for histopathologic, microbiologic

and molecular assessments.

Case 3: Followed by mortality in a flock of par-
tridge (Perdix perdix), a 40-day-old male partridge
with a history of diarrhea was referred for necrop-
sy. At necropsy, there were hemorrhagic foci and
congestion in the intestines.

Pathology

Necropsy and gross pathologic examination
were carried out on all three cases. Small intestine
samples, were fixed in 10% neutral buffered forma-
lin, processed and stained with Hematoxylin and
Eosin [16].

Bacterial isolation and characterization

Samples for bacterial isolation were obtained
aseptically with sterile swabs from the gut, and
were subjected to gram staining. Subsequently, in-
testinal sample was streaked onto blood agar plates
containing 7% defibrinated sheep blood and in-
cubated anaerobically at 37°C for 48 hr. Colonies
which showed characteristic dual hemolytic zones
were picked up and sub-cultured in Tryptose Sul-
fite Cycloserine agar (TSC) and Tryptose Sulfite
Neomycin agar (TSN) for purification. The iden-
tity of the isolates was confirmed by their colonial
and microscopic morphology, hemolytic pattern
and Gram staining. All culture media and addi-
tives used in this study were provided from Mer-
ck (Germany). Reference strains of Clostridium
perfringens: ATCC 13124 (cpa); CIP 106157 (cpa,
cpe); CIP 60.61 (cpa, cpb, etx, cpb2) were used as
positive controls. All bird treatments were con-
ducted according to Animal Care Guidelines of the
Research Committee, Faculty of Veterinary Medi-
cine, Ferdowsi University of Mashhad.

Multiplex PCR

A single colony of the isolate was suspended in
100 pl distilled water, boiled for 10 min and then
centrifuged at 10 000 g for 10 min. The superna-
tants were collected carefully and used as template
DNA for PCR. Six pairs of primers were used to
determine the presence of cpa, cpb, iA, etx, cpe and
cpb2 genes using a multiplex PCR technique for all
isolates [12, 23]. The primers and other materials
used in PCR reaction were provided by Ampliqon
[Odense, Denmark]. Amplification reactions were
carried out in a 50 pl reaction volume containing
5 ul 10 x PCR buffer, 5mM dNTPs, 25 mM MgClz,
5 U of TagDNA polymerase, 0.5 mM of each cpa
oligo, 0.36 mM of each cpb oligo, 0.36 mM of
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each cpb2 oligo, 0.52 mM of each iA oligo, 0.44
mM of each etx oligo, 0.34 mM of each cpe oligo
and dH20. Ten ul of template DNA was added to
the mixture. Amplification was programmed in a
thermocycler (Techne TC-3000, England) as fol-
lows: 95°C for 3 min followed by 35 cycles of 94°C
for 1 min, 55°C for 1 min, 72°C for 1 min, and a
final extension at 72° C for 10 min [13].

Tpel single PCR

PCR to detect TpeL was performed subse-
quently with 50 pM of primers [17]. PCR condi-
tions included initial denaturation at 94°C for 5
min, 30 cycles of denaturation at 94°C for 1 min,
annealing at 55°C for 1 min, and extension at 72°C
for 1 min, and with a final extension step at 72°C
for 7 min.

Single PCR for netB:

Previously developed primers were used to
detect netB gene[18]. Reactions were carried out
in a 25 pL reaction volume containing: 2 puL 10 x
PCR bufter, 2.5 mM MgCI2, 0.2 mM dNTPs mix-
ture, 2.5 units of Tag DNA polymerase, 0.1 uM of
each primer, dH20 and 5 pL of DNA extraction
solution. Amplification conditions were as follows:
94°C for 2 min followed by 35 cycles of 94°C for
30 sec, 55°C for 30 sec, 72°C for 60 sec and a final
extension at 72°C for 12 min. Reference strains of
Clostridium perfringens ATCC 13124 (cpa); CIP
106157 (cpa, cpe); CIP 60.61 (cpa, cpb, etx, cpb2)
and two isolates JRMTKO1 (netb+), and JRTKO01
(tpeL+) were used as positive controls. The ampli-
fication products were detected by gel electropho-
resis (Padideh NojenPars, Iran) in 1.5% agarose gel
in 1x TAE buffer, stained with 0.5 pug/ml EtBr. Am-
plified bands were visualized and photographed
under UV transilluminator.

Results

Characterization of Bacterial Isolates

Bacterial isolate exhibited the characteristic
teatures of C. perfringens. The colonial characters
on blood agar showed dew drops, smooth, grayish,
and convex colonies with a double zone of haemo-
lysis. Clostridium perfringens formed black colo-
nies in TSC and TSN agar. Microscopic characters
revealed Gram positive non motile rods with box-
car-shaped square cells. The Gram stain of tissue
specimens from field cases of NE demonstrated

Figure 1

Agarose gel (1.5%) electrophoresis of multiplex PCR prod-
ucts of C. perfringens isolates. Lane M: size marker; Lane C+:
Positive control for cpb, etx and cpb2 (CIP 60.61); lane C++:
Positive control for cpa and cpe (CIP 106157); lane C-: Neg-
ative control; lane 1: isolates of C. perfringens obtained from
case 1 (Mynah), that were positive for cpa and cpb2; lane 2:
isolates of C. perfringens obtained from case 2 (turkey) that
were positive for cpa and cpb2; lane 3: isolates of C. perfrin-
gens obtained from case 3 (partridge) that were positive for
cpa and cpb2.

that rod-shaped bacteria with typical C. perfrin-
gens morphology formed large clumps primarily
around the necrotic areas.

Multiplex and single PCRs

The C. perfringens isolates from all tested birds
were characterized as type A, positive for cpb2
(Figure 1) and negative for netB and tpel.

Histopathology

Microscopic examination of case No.1 (my-
nah), revealed heavy infiltration of heterophils in
the intestinal mucosal layer with severe hemor-
rhage and congestion. Severe necrosis and desqua-
mation of enterocytes was also observed (Figure
2). Histopathologic lesions in case No. 2 (turkey)
revealed necrosis of enterocytes along with de-
struction of intestinal villus. Hemorrhage and
congestion were also observed (Figure 3). In case
No. 3 (partridge), severe destruction of intestinal
villi associated with hemorrhage and congestion
were evident.

Results from pathologic, microbiologic and
molecular examinations were representative of
necrotic enteritis and the microorganism isolat-
ed was confirmed as Clostridium perfringens type

NetB negative enteritis
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Figure 2
Necrotic enteritis in a Myna. Necrosis of the villi (arrows) are not seen at the surface of the
intestinal epitheelium (H&E, 100x).

A. This bacteria has been widely studied in broil-
er and laying chickens and is known as a cause of
mortality in flocks [13]. To the authors” knowl-
edge, there is not enough literature, about the
exact prevalence of this microorganism in exotic
birds and other minor avian species like partridges
or even turkeys.

Discussion

Clostridium perfringens is a ubiquitous bacte-
rium found in the environment like soils and in-
testinal flora. So far, there are few reports of ne-
crotic enteritis due to Clostridium perfringens type
A in turkey flocks [7].Toxinotyping of C. perfrin-
gens isolated from diseased and healthy turkeys,
revealed that 100% of the isolates were positive for
a-toxin, while just 6.6% of the isolates, which were
just from necrotic enteritis cases, were positive for
NetB. This phenomenon shows the importance
of this gene in the pathogenesis of C. perfringens
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in turkey, as in none of the isolates from healthy
turkeys, this gene was identified. Nevertheless, it
should be considered that 93.4% of the necrotic
enteritis cases were negative for NetB, which in-
dicates other pathogenesis factors of CP, may be
involved in the above mentioned outbreak. In this
study we described isolation and identification of a
Clostridium perfringens type A, as a cause of a huge
mortality and loss in a broiler turkey flock.

To the authors’ knowledge there is no report
concerning enteritis caused by Clostridium per-
fringens type A in partridges. A similar report
from red-legged partridges has been published in
which Clostridium perfringens type C was isolat-
ed. Occurrence of Clostridium perfringens type A
infection in game birds or exotic avian species is
very rare, and most of the reports and studies are
related to commercial flocks such as broiler chicks,
ostriches and quails [7-11, 15, 19]. Our knowledge
about pathogenesis of Clostridial infections in

i $ > Figure 3
1:;' \ ‘ 4 Necrotic enteritis in a Turkey.
3 %" (3 :' e Arrows show the infiltration of
v % AN inflammatory cells (H&E, 400x).
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birds are mostly based on stud-
ies in broiler chickens which
might not be the same in other
bird species [1, 7, 10, 13, 15].

In the present study, all iso-
lates were positive for cpb2 and
cpa and negative for cpb, iA, etx,
cpe, netB and tpelgenes. These
results suggest that pathogenesis
of the C. perfringens in the spe-
cies discussed in this study may
be different from those in com-
mercial poultry chickens.

NetB and tpeL are two key
virulent factors expressed by
Clostridium perfringens to in-
duce clinical diseases in chick-
ens. While importance of netB
and tpeLin pathogenesis of
clostridial necrotic enteritis in
chickens has been shown [17,
18, 20-22], all isolates in this
study were negative for netB and
tpeL. These findings suggest that
clinical disease may appear even
in the absence of tpeL and netB
genes. More studies are required
to clarify the importance of dif-
ferent genotypes of Clostridium
perfringens isolates, and the ex-
act role of different toxins in the
pathogenesis of necrotic enteri-
tis in birds.

To our knowledge this is
first report of occurrence and
genotyping of necrotic enteritis
caused by Clostridium perfrin-
gens type A in partridges (Per-
dix perdix) and Mynah (Acrido-
theres tristis).
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