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ABSTRACT

110 intestinal and liver samples from dead broiler chickens (4- 8) weelks and dead
adult wurkeys were oblained from the diagnostic laboratory of poultry at the Animal
Health Research Institute, Dolcki, Giza and from private farms. C. perfringens. the inost
prevatent clostridiunt species, was isolated from 34 samples (75.55%) of chicken and 7
samples (70%) of turkeys, Typing of C. perfringens isolates revealed that lype A was
ihe most prevalent type followed by (ype D with incidences of (44.11 and 29.41) re-
spectively in chicken and (7 1.4 and 28.5) respectively in {urleys.

The in vltro sensitivity test (ndicaled that enraofloxacin, penicillin G, chlorampheni-
col and erythromycin were highly effective against these clostridium isolaies. Enzyme
tiniced tmmunusorberd assay (E1ISA) was used in typing of C. perfringens loxins with
neutralization test in mice. Resulls showed that ELISA can capture alpha and epsilon
toxin from intestinal conlenis of chicken and turkeys. The ELISA gave cxcellent agree-
men! with mouse proieclion test. Purthermore, ELISA was sensitive and qualifaiive. i
allowed the differential diagnosis of C. perfringens iypes A. 3, C and D enlerotoxacmi-

as from samples of intestinal contents.,

INTRODUCTION

Clostridia arc common in the environment and ean be 1solated {rom the inlestinal conlents ol
birds and animals (Timoney et al,, 1988).

Certain members of genus Closiridlum ean eontribute in signilicant discases in poultry under
certain circumstances. There are many reports concerning the importance of clostridial organ-
isms in poultry which have hbeen known to be the causes of many discases {Onderka et al.,
1990).
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Reports of clostridial involvement (n poultry diseases include C. novyi (Peterson,
1964). C. sporogenes (Peterson, 1967), C. fallax (Ellwood and Halliwell, 1973); C. scplicuin
(Fowler and Hussalini, 1975) and C. perfringens type A (Nillo, 1976).

C. perfringens has been rcporicd to cause nccrotic enterilis (Parigh, 1961). Fukata el al.
(1986) found that when the number of C. perfringens Increased due Lo reduction of major inlesti-
nal microllora, alpha-toxin by C. periringens increased and outbreak ol necrotic enteritis might
be induced. The disease is accompanled with severe fatal diarrhoea due 1o production of toxins
which destruet the epithellal lining of the intestinal mucosa (ollowed by the invasion of clostridla
especially the exotoxins into the blood streain (Cowen et al,, 1987; Baba et al,, 1992) because

C. perfringens is usually Jound in healthy chieks.

Laboratory diagnosis of these diseases depcnds on the demonstration in thie intestinal con-
tents of the major toxin o, and/or epsilon). The most widely used incthod for detecling clostridi-

al toxins is the ncutralization test in mice (Sterm and Batty, 1975).

Enzyme linked immunosorbent assay (ELISA) has been developed as an alternative 1o neutral-
izatlon test In mice to detect C. perfringens loxins in intestinal contents in animals (Olsvik et
al., 1982). Il was found it 1o be a simple and sensitive lest for detecling C. periringens type A
toxin Weddell and Worthinghton (1984) reported that ELISA was sensitive ¢nough 1o detect a
level of 7.8 ng/ml of epsllon toxln and was specific and quick to perforim and Naylor et al.
(1987) described a modified method of ELISA for the deteetion of B toxin.

Clostridium organisms causcs severe losses lor well nourished healthy birds, (herefore it can
hinder poultry production (El-Seedy, 1990). There is no doulit that clostridial discases causc
potential losses among poultry in Egypt. So the present study was undertaken (o throw the gt
on the incidenee and types of clostridium species In the Intestine and liver samples colleeled
(rom discased broiler chickens and adult turkeys, thelr susceptibility to echemotherapeutic agent
as an aid to avoid their pathogenicity, the use of ELISA to detect C. perfringens toxins in intesli-
nal contents ol chickens and turkeys and to compare this {eechnique with mouse intravenous
neutralization test (MINT).

MATERIAL AND METHODS
Samples:

A total nunmher of 110 liver and intestinal sainples werc collected from ehickens and turkeys
with gross lesions showing distenslon of the Intestine with gases, focal necrolic lesions in the

small intestinal mucosa, marked catarrhal enteritis and formation of a thick pseudomermbrane.
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The livers were friable with yellowish brown colour and tn some cases had demascated neerot-

{c {oced,

These samples were obtained [rom the dlagnostic laboratory of pouliry at the Animal Heaith
Research Institute, Dokki. Giza and from private faims [rom adult birds (4- 8 weclks).

Bacteriological examination:

All samples were subjeeled (o Laeleriological examination for anaerobes. Each sample was in-
oculated into two tubes of freshily prepared modlfled. Rabertson's cooked mical smedium, One
tube was heated at 80°C for 10 minutes to eliminate the non spore forming acrobes while the
other was left without heating. Botli (ubes were incubated anaeroieally al 379C lor 48 lours
then, a loopful from the heated and unheated Inoculated tubes were streaked onto the surface of
10% sheep blood agar and neomyein sulphate sheep blood agar plales (75ug/inl) respectively.
The plalcs were incubatcd anaerobically at 37°C (or 48 liours. The suspeeted colonies were rein-
oculated into ecoked meat brath (or (urtiier identiflcation. Al isolates were identificd morphologi-
cally and biochcmically aecording to Koneman et al. (1892) and Collee et al. (1996). C. per-

fringens isolates were typed by mouse intravenous neutralization (cst (Stern and Batty, 1975).
Sensitivity teat:-

The antibiograim of the rccovered pathogens was done using the disc diffusion method de
scribed by Koneman et al. (1992) and Quinn et al. (1994).

Enzyme linked immunosrobent assay (ELISA):

ELISA was pesformed according to lacona et al. (1980). EELISA plates, 96 [lat bollom wells
(LInbro. ICN Ine. USA) werce coated eaeh with 100 pl of 50 ul of intestinal content {itttestinal con-
tents. clarified by centrifugation at 2000 g (or 20 minutes) in 50 ul carbonate huffer. pH 9.6, sep-
arately. The plates were incubated overnight at room temperature. Following bloclang with 0.1%
bovine serum albumin (BSA) in coating plates, 100 yl of the antitoxin A and D dituted at ;50 in
PBS were added and the plates were kept for 2 hours at 37°C in a shaking water Lath. Alter
wash!ng the plates 5 times with PBS containing 0.05% twecn 20, 100 nl of alkaline phosphatasc
labcled anti-horsc (G antibodics diluted at 1:2000 in PBS were added and the plates were kept
(or 1 hour at 37°C in a shaking water bath. The chromogen paranitropheny! phosphate, at 1 g
per ml substrate bufler, pH 9.8, was added and thc absorbance of the ealoured rcaction was
read within 30 minutles at 405 min using a titertek multishan ELISA reader. The postively

threshold value was detennined as double fold the mean ol negative sera cut olf value,
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RESULTS AiiD DISCUSSION

Fig (1) shows Lhe rate ol isolation ol clostrdial microorganisias from the intestine of ill birds
with necrolic enterilis in chicken and turkeys. The ligure demonstrates that C. perfringens iso-
lates were the most prevalent for bolr chickens and turkeys with an incidence of 75.55% andl
70% respectively, followed by C. sordellt (13.33%). C. bifcrmientans (1 1.1%). C. sporogenes (8.8%)
ano C. lerthuin {6.66Y%) for chicken. Mcanwlille. the incidence ol C. sporapgencs and C. tertium

was 20% for both in turkeys.

These findings are in general agreement with that of Ficken and Wayes (1997) and Azzam
and El- Bardisy (1998), who reporled that clostridia spp. were the main causce of necrotic and

ulcerative enferitis in chickens.

On (he oher hand, Gazdzinskl and Julian (1992) and Droual et al. (1994) isolated C. per-
(riugens by anaerobie culture from the tntestinal contents of turkey hens between 5-12 weeks of

age with experienced outbreaks of necrotie enteritls.

The results in table {1 and 2) proved that the frequency of C. perfringens {solation wus higher
in the inlestinal samples (91.11% and 70%]) than the liver specimens (73.33% and 60%) from
diseased chicken and turkeys respeclively. These results agreed with the linding of Cowen et al.
(1982}, who isolated C. perfringens more {requently from intestine of diseased chickens by ne-
crotic cnteritis, The present resulls are also in harmony wilh {hose reporicd by El- Bardisy
(1999).

The data illustrated in tables (I and 2) showed that C. perlringens was isolaled lrom (he ex-
amined intestinal samples either in pure lorm (66.65%, 30%) or mixed with other Clostridium
species (24.42%, 40%) fur chickens and turkeys respectively. These findings agree wilth data
publishcd hy Abd El- Gabber et al. (1994) who concluded that two types of clostridial infcction
in tit chickens with uecrotic enteritis were recorded. The {irst type was single inlection thal iepre-
sented by the highcst rate (70.97%). the second Lype was niixed infeclion that represenicd by the
lowest rate (29.03%)

A study on the typing of C. periringens toxins by the use ol neutralization test in mice and
dermonecrotic reactiun of guinea plgs was investigaced. Table (3) revealed the Isolated Liovars
were mostly C. perfringens (75.55%, 70%) for chicken and turkey respectively, upon its foxige-
nicity which is the important chavacter, the highest rate were toxigenic (88.22%, 98.99%) for
chicken and turkey respectively. Typing of toxigenic isolates revealed (hat C. per(ringens type A
as the most prevalent isolate recovered [rom diseased chicken and (nrkey with an incidence of
(44.11%. 71.42%) respectively. lollowed by C. perfringens type D with an incidence of (29.41%,

28.57%) lor chickens and turkeys respectively, tlien mixed typcs (A and D) with an incidence of
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{14.70%) lor chicken only.

tn this concern. El-Seedy (1990) and Abd El-Gaber et al. (1994) concluded tha! type A was
the most prevalenl type followed by D. On the other hand. Hofshagen and Stenwing (1992)
found that all isolates were C. perfringens Lype A. Alpha toxin was producced in significantly lary-

cr amounts by isoldics from birds with necrotic entecdtis.

The sensitivily of the applieation of antitoxin to capture the a and cpsilan toxins in intestinal
contents was studled by ELISA. A total of 29 samples was examined, the mean optical density
values obtained by ELISA was illustrated in Fig. 2). The ELISA gave reliable test reproducibility
and execllent agreement with the mouse proteclion (est. Twenly live samples had a difference in
optieal density greater than 0.4 and all these samples were positive hy the imouse protection lest.
Values Lelow 0.4 werc negative by mouse protection test. As a result. a value of 0.4 oplical cen-
sity units was regarded as the minimuin for a positlye test Ly the ELISA. Of the 25 posilive sam-
ples, 15 were positive for a toxin alone, 10 werce positive for epsilon and § werc positive fos o and
apsilon These results agreed with that of Nagler et al, (1987) as they detected epsilon toxin in
ficld samples of Intestinal contents [rom shicep and goats froin enterotoxacmia cases. Meanwhile,
Naylor et al. (1997) developed an ELISA for the detection of C. periringens a toxin In intcstinal
conlents ol animals which died of suspected C. periringens type A enterotoxaemia. They reporied
that a toxin was deteetable down to a level of 25 ng/ml.

At present, the most commionly used test for the detection of C. periringens alpha and cpsllun
toxin {s the neutralization test in miiec. The ELISA has proved to be a faster anfd more sensitive
test giving qualitative resulls within 4 lours {u eontrast to the 48 hrs required lor the mouse
test. So. ELISA is considered as a reliable alternative (v neutrallzalion tests in mice Jor the detee-
tion of C. perfringens loxtns and allows the differential diagnosis of C. perfringens type A. B. C

and D cnterotoxacmlas as well as the typing of eulture of C. perfringens.

In vitro sensitivity of the recovered clostridlal species to different antimicrobial agents was
done on isolates obtained from neerotie intestinal samples from chickens and turkeys. Table (4)
shows that, tested clostridial isolates were highly resistant 1o flumequine, nalidixic acid, oxyte-
tracycline, sireptornyeine and sulpha methoxazole + trimethoprinie. On the contrary the same
stralns were scnsitive to ampicillin, chloramphenicol, cnrofloxacln and penieillin G. On the other
hand, other tested anti microbial agents showcd variable degrecs of scnsitivily. These results
agreed with the lindings of El- Bardisy (1999), who statcd that clostridlum species are sensitive
to ampicillin and eurofioxacln but disagree with the same author la the fact that C. perlringens
Is sensitive to sireplomycla. At the same time, Abd El- Gaber et al. (1994) stated thal the use of
chloromphenicol as food additive or In drinking water appears o be esscntial to avoid or de-

crease the infection with necrotic cnteritis.
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Fig. (1) fsolation rate of clostridial microorganisms (rom necrotic
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Table (1): Disiribution of the recovered clostridia among liver and intestine of chickens suftered from necrotic enteritis,

Organ No. of No. of samples Clostridia species | Na. | %* Clostridia species TN
examined examined | vositive for clostridia single isolates mixed isolates
samples No. o™
- ] C. perfringens + (.
C. perfringens 23 51
sordelli
! C. perfringens + C.
o O sordelii 4 8.88 perfring
b ) SpOrOgUNes
2 45 4] 90.11 |
2 ! 53 C. perfringens + C.
C. sporogenes e rertiun
. C. perfringens + C.
C. bifermentuns - 4.44 )
bifermentans
C. perfringens + C.
C. perfringens 21 | 46.66 perfring 2 | 4.44
sordelli
= ) C. perfringens + C.
3 43 33 7333 C. sordelli 4 8.88 perfring 3 16.66
-— Sparogenes
C. perfringens + C.
C. sparogenes i 222 . 2 (444
fertium
|

* On the basis of number of organs examined
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Tahle (2): Distribution of the recovered clostridia among tver and intestine ol turkeys suftered from necrotic enteritis.

— B ] y -' 1
. e | ,
Orean | SO0 | posivve orcloseida | specis simele | No. | s | Cosdspesies ||
cxamined | ',‘ P OH ’ P < h: qg ' " mixed isolales i
amples o, oo isolnes ( |
< e o
- 1 i r L ]
Imastine 10 7 70.00 (. perfringens 3 30.00 C. perfringem +C 2 000 1
!» i | lertium - ) {
. : A C. perfringens + "
i 2 2 20 2
i Liver 10 6 60.00 C. perfringens 0.00 C. sparogenes bl

|

[

|

20,00 ’

* On the basis of number of organ examined.

Table (3): Typing of C. perfringens isolates recovered from the examined intestines of chickens and turkeys.

Species [ No. of No. of C. Types of C. perfringens ]
examined | perfringens isolates Type A Type D Mixed (A.D) | Non-toxigenic |
camples No. %* No. EC No. %% ** No. %%r* No. %o**
Chickens 45 34 75.55 13 44,1 10 20.41 5 14.70 4 11.76 |
[ Turkeys 10 7 70 3 7142 1 2 | 2837 - |- R .

* On the basis of number of examined samples
** On the basis of number of C. perfringens isolates
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Number

Optcial Density

Fig. (2): Optical density values of a and epsilon toxin as detected by

ELISA in the intestinal contents of 29 samples.
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Tablc (4): Sensitivity of tested clostridial isolates to different antimicrobial agents.

25 + trunethoprim

S: sensitive

IS: interimediate sensitive

K resistand

AA: Antibiogram aetivity

Mansoura, Vet. Med. J.

C. perfringens | C. Iertium C .spz;z—)gcm—';_
Antimicrobial agent | Polency i Ttibrtory Inhibtary
A {mm) AN 08T (NNN) AN
L B 2008 ‘TBJ 2wne d ]
Ampicillin _10pg 20 S 20 S 10 IS
chloramphenicol 30 pp 24 | S | 15 S $ ISJ
Lnrofloxacin Sug 10 S 10 S {{] )
Erythromycin 15ug 22 S 12 S 6 R
Flumequine 30 ug - R L - R - R
T bl
| Nabdixic acid 30 pg - R
| _ XVlclracycline | 30 pg 9 R
___Peniciilin G K] {5 S
| Streplomycin 10 ug - R
Sulphamethoxazole
25 ug - R
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