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ABSTRACT

Clostridia are spore-forming bacteria causing health hazards for human beings and animals
ranging from wound infection 0 necrotic enteritis. In the present work, 60 dropping samples
were collected from diarrhoeijc broilers of 7 different farms in Sharkia and Cairo Governorates
for isolation and identification of C.perfringens by conventional methods. The results showed

that incidence of C. perfringens was

41% (25/60), 23 out of them

were proved to be (.

perfringens type A, while only two isolates were type C. Antibiotic susceptibility test revealed

that 88%
cefotaxime, cefuroxime,
erythromycin, 76% were

of C. perfringens isolates were sensitive to
cefotraxion, piperacillin
sensitive to fuscidic
doxycycline and clindamycin, while 24% of the

amoxicillin, 84% were sensitive (o
and bacitracin, 80% Were sensitive to
acid, 64% were sensitive to tetracycline,
isolates were sensitive to lincomycin.

Furthermore, MICs for tetracycline resistant isolates were ranged from 8-32 ug/ml. PCR was
applied to detect a-toxin gene of C. perfringens and tetracycline resistant genes (tetB, tetM and
terK). All isolates gave positive amplification for alpha toxin gene, while rerB gene was detected
in two out of 5 isolates > but tetK and tetM genes weren’t detected in any isolates.

INTRODUCTION

Clostridium perfringens is anaerobjc
MmIiCroorganism responsible for a wide range of
diseases in animals and humans (7). Necrotic
enteritis  (NE) in poultry is caused by
Clostridium perfringens types A and C ).
C.perfringens type A is common ipn the
environment and can be isolated from intestina]
contents of birds and mammals (3). Mucosal
damage including factors such as coccidiosis,
high fiber, litters,  dietary changes, poor
hygienic and housing conditions may produce a
favorable growth  environment  for C.
perfringens resulting in its overgrowth and
production of potent toxins that lead to necrotic
enteritis (4). The virulence of the organism is
associated with the production of severa]
loXins; among them, four are known as the
major lethal toxins (o, B, ¢ and 1), the most
common one is o toxin (5). The addition of
antimicrobial growth promoters in low doses in
chicken feed resulting in increage weight gain

and feed efficacy. However, its continuous use
is thought to contribute to the development of
antibiotic  resistant bacteria and antibjotic
residues (6).

The aim of this work was planned for
molecular detection of tetracycline resistant
genes in - Clostridium perfringens  isolates
recovered from diarrhoeic brojlers,

MATERIAL AND METHODS
Sampling

Sixty dropping samples were collected
from 7 farms of diarrhoeje broilers in Sharkia
(40 samples from 5 farms ) and Cairo (20
samples from 2 farms) Governorates at the
period from 2007 to 2008.
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Isolation of C. perfringens

Samples were inoculated into sterile freshly
prepared cooked meat broth and incubated
anaerobically at 37°C for 24-48 hours. A
loopful from each incubated tube was streaked
onto the surface of 10% sheep blood agar with
neomycin sulphate (200 wg/ml) and incubated
anaerobically at 37°C for 24-48 hours (7).

Identification of C. perfringens isolates

It is based mainly on colonial appearance
(8), microscopical examination (9), biochemical
tests  (fermentation of  sugars, gelatin
liquefaction, catalase, litmus milk and indole
tests) (10), Nagler’s test by half antitoxin plate
(7) and finally typing of C. perfringens toxin by
dermonecrotic test in albino guinea pigs (11,
12) and interpretation of the results according to
colour degree of the dermonecrotic reaction and
neutralization (13).

Antimicrobial susceptibility testing
Disc diffusion method

It was applied using previously published
protocol (14) and the diameter of inhibition
zone for each antimicrobial agent was measured
and interpreted according to CLSI standards
(15). The following antimicrobial discs were
used

(Oxoid): amoxicillin,  cefotaxime,
cefotraxion, cefuroxime, piperacillin,
bacitracin, fuscidic  acid, lincomycin,
erythromycin, tetracycline, doxycycline and
clindamycin.

Minimum inhibitory concentration (MIC) (16)

MIC of tetracycline against C. perfringens
isolates was determined by broth macrodilution
method (concentration of stock solution should
be 1000mg/L or Greater) then a double fold
serial dilution was made starting from a
concentration of 1024 wg/ml. The results were
interpreted  as susceptible, intermediate, or
resistant according to CLSI standards (15).

PCR for detection of C. perfringens alpha toxin
gene and tetracycline resistant genes

Template DNA preparation (17)

Pure colonies of C, perfringens were grown
overnight in 5 ml brain heart infusion
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supplemented with 1% sodium thioglycolate at
37°C under anaerobic condition. One ml of
culture was centrifuged at 5000 xg for 15
minutes in a heat block for cell lysis then
cooled on refrigerator for 15 minutes. Finally,
the suspension was centrifuged at 13000 xg for
2 minutes. Ten microliter of supernatant fluid
was used as template DNA.

Oligonucleotide primers (Sigma)

Primer for C. perfringens c-toxin gene (18)
F 5 GTTGATAGCGCAGGACATGTTAAGS
R 5" CATGTAGTCATCTGTTCCAGCATC3

Primer for tetracycline resistant genes (19, 20)
TetM  F5-ACAGAAAGCTT ATTATATAAC-3
R 5’-TGGCGTGCTAGAGTCAC3®

Tet B F5°AAA ACT TAT TAT ATA ATG GTG3®
R 5" TGG AGT ATC AAT AAA TTCAC3'

TetK F 5 -TTATGCTGCTTGTAG CTAGAAA-Z
R5"AAAGGGTTAGAAACTCTTGAAA-3'

C. PCR amplification and cycling protocol

1.Uniplex PCR for amplification of alpha toxin
gene of C. perfringens (21)

DNA samples were amplified in a total of
25 ul of the following reaction mixture 5 ul 10x
buffer, 1 ul MgCl,, lul dNTPs, 0.5 pl taq
polymerase enzyme, (.25 ul of primer, 12 ul
DNAse-RNase-free deionized water and S ulof
template DNA. PCR cycling program was
performed in ptc-100 peltier thermal cycler as
following: initial denaturation at 94°C for 5
minutes then 35 cycles  consisting  of
denaturation at 94°C for one minute, annealing
at 55°C for one minute and extension at T

for one minute and final extension at 72°C for 5
minutes.

2.Multiplex PCR  for amplification  of
tetracycline resistant genes (22)

DNA samples were amplified in a reaction
volume of 50 um containing 1.5 um MgCl,, 2.5
W Tag DNA polymerase, 200 um of each
dNTPs, pmol of each primer, 25 ul DNA
samples. PCR running condition consisted of an
initial cycle of 5 minutes of denaturation at
94°C/ min, annealing at 55°C for one minute
and extension at 72°C for one minute thus
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followed by final extension at 72°C for 5
minutes.

Detection of PCR products (23)

Aliquot of each amplicon was loaded on
2% agarose gel containing 0.5 pg/ml of
ethidium bromide. A 100 bp DNA ladder
(Fermentas, Catalogue No. SMO0328, Lot:
00049161) was used as a molecular weight
standard The samples were electrophoresed at
90 V for 90 minutes on a minj horizontal
electrophoresis unit (model EC370M ,BIO-
RAD, USA); the gel was visualized under UV
transilluminator (Spectroylyne Model TR-312
A, USA) and photographed.

RESULTS

Incidence of C. perfringens in diarrhoeic
broilers

Incidence of C. perfringens in diarrhoeic
broilers was 37.5% (15/40) in Sharkia and 50%
(10/20) in Cairo Governorate.

Typing of C. perfringens isolates

C.  perfringens type A (alpha toxin)
appeared as an irregular area of yellowish
necrosis tended to spread downward. While
type C (beta toxin) produced a reaction which is
intensively purplish yellowish haemorrhagic
necrosis. Twenty three of examined isolates

were considered as C, perfringens type A (had
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a-toxin) except two isolates only were C.
perfringens type C (had o and B-toxin)

Antimicrobial susceptibility testing

Results of disc diffusion test of C
perfringens isolates showed that 22out of 25
samples (88%) of the isolates were sensitive (o
amoxicillin, 21 out of 25 (84%) were sensitive
o cefotaxime, cefuroxime, cefotraxion,
piperacillin and bacitracin, 20 out of 25 (80%)
were sensitive to erythromyein, 19 out of 25
(76%) were sensitive to fuscidic acid, 16 out of
25 (64%) were sensitive to tetracycline,
doxycycline and clindamycin, while 6 out of 25
(24%) of the isolates were sensitive  to
lincomyein.

Moreover, MIC for tetracycline resistant C.
perfringens isolates was ranged from 8 to 32
ng/ml while MIC for tetracycline sensitive C.
perfringens isolates ranged from 0.25 to 4
ug/ml.

Results of polymerase chain reaction

Uniplex PCR for alpha toxin gene of C.
perfringens

All the examined isolates (5 isolates ) were
proved to have & toxin gene which gave a
characteristic band at 402 bp fragment (Fig.1).
Multiplex PCR for tetracycline resistant genes

Two isolates only have tet B gene which
gave a characteristic band at 169 bp while

tetK and tetM genes weren't detected on any
of the isolate (Fig.2).
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Fig.1. o toxin gene of C.perfringens
Gave a characteristic band at 402 bp

DISCUSSION

Clostridium perfringens is generally found
In gastrointestinal tract of man and animals
and is usually presented as mixed infection in
which the primary pathogen has paved the way
for the anaerobe by damaging the tissue and
causing anaerobiosis (24).

Incidence of C. perfringens recovered from
diarrhoeic broilers was 41.6%. A nearly

similar result was recorded in previous study
(25).

Results  of  antimicrobial susceptibility
patterns of C. perfringens isolates showed that
amoxicillin, cefotaxime, cefuroxime,
ceftraxione, piperacillin and bacitracin were
more effective against the microorganism
under the study, while lincomycin was less
effective. Nearly similar results were reported
in  another  study (26) where higher
susceptibility of C. perfringens to amoxicillin,
cefotaxime, cefotraxion and bacitracin was
detected.

Fig. 2. tetB gene of examined
C.perfringens isolates gave a
Characteristic band at 169 bp

C. perfringens isolates were resistant to
tetracycline with a percentage 33.4%. Similar
result was previously reported (27), while
higher result was recorded in another study
(28). On the contrary, tetracycline, penicillin,
cephalosporin and rifampicin were the most
active antibiotics against clostridia (29).

The results of MIC test value shown that
MIC of tetracycline for C. perfringens isolates
ranged from 8 to 32 pg/ml. Those obtained
results go in hand with those obtained
previously (22, 30).

Polymerase chain reaction (PCR) allows
the specific and exponential synthesis of a
predetermined DNA region via the use of two
small and specificity designed fragments of
DNA primers, which form the two termini of
the nucleic acid molecule to be amplified.

In this study all the tested strains had o
toxin gene and gave a characteristic band at

402 bp which is similar with that previously
recorded (18).
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In this study ,zer B gene was detected on y
in 2 out of 5 examined C.perfringens isolates
by multiplex PCR as detected in previously
published paper (31), while tetK and teiM
genes weren't detected in any isolates (27).
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