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ABSTRACT 

1 JO intestinal and liver sarnplesjmm dead broiler chickens (4- 8) weeks GIld dead 

adult turkeys were obtained front lhe diagnostic laboratory of poultry at Jlle Anirnal 

Health Research Institute. DokkL Giza andJrom private farms, c. J)Cr:frlngclls, tIle IIlDst 

preuawnt clostridium species. was isolaiedJrom 34 samples (75,55%) oj chicken and 7 

samples (7mb) oj rurku!ls, 'typing of C. perjringens isolales rel)ealed that fype A was 

Ihe most prevalent type JoltouJed bV type D with incC<iellces o.J (44.11 and 29.41J re­

spectively in chicken and (71A and 28,5) respectively in iurkcys. 

TIte In vflro sellstlivily test indicated (hal enroJloxacin, penicillin G, chlorampll<?ni.· 

col and erythromYCin were highly cffeclluc aga/.nst these clostridium isolates. Enzyme 

linked inununusorbeht Wisay (El.lSA) was used in typing oJC. perjril1gcns toxins wilit 

neutralization test in mice. ResttHs sltowed tltal EUSA can rapture alpha alld epsilon 

toxin .lrom intestinal contents oj chicken and turkeys. TIte £USA gave excel/enl (JgrC<~T 

menf willi mouse protedion test. Fim:hermore, ELISA was sensiliue alta lIHaliJ(Jlive, il 

aUowed the differential diagnosis oj C. pcrJrtngens types A. /3, C und D enLerolaxaetlU' 

as from samples q{ intesttnat oontents. 

INTRODUCTION 

11 

Clostridia arc common In the environment and ean be isolated from the intestinal conlcnls of 

bIrds and animals (TJmoney et at .. 1988). 

Certain members of genus ClostrIdium enn eon trIbute in Significant discase8 in poultry under 

certain circumstances. 111ere are many '"Cports concerning: the importance of riostrldlal organ­

isms in PUtlJtry which have been knm.vn lo be Ule causes of many diseases {Onderka et aI., 

1990), 
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Heports of clostridial Involvement tn poultry diseases include C. novyi (Peterson. 

1964), C sPQrogenes (Peterson. 1967), C. fallt>..x (Ellwood and Halliwell. 1973): C. scpUeum 

(Fowler and Hussainl. 1975) and C. perfrtngens type A (NIDo. 1976), 

C, pcrfrtngens has been rCPQrlro to cause necrutic entelilis (Parish. 1961). Fukata eI at 

(1986) fnund that when thc numocr of C. perfrlngcns incrca~e(\ due to reduction of major hllestl­

nal uHcrol1ora, alpha-toxin oy C. pcrfringens inCrc,'lbL>O and outureai, of !K"i:l'uUC entcrHls might 

be induced. The disease is accompanied with severe falal diarrhoea dut' lo produclion of toxins 

wluch destruct lhe epiUleUalllnlng of the inteStinal mucosa followed by the invaSltm of clostridia 

especially the exotoxins into the blood stream (Cowen et ai .• 1987; Baba et a1., 1992) because 

C. perfl'ingens is usually found in healthy chieks. 

Laboratory diagnosis of these diseases depends on the demonstration in Hie illicsUnal con­

tents of the major toxin a,p and/or epsilonl. TI1C most widely uSf'd method for dete('U!l~ clostridi­

al toxins Is the neutrailzatlon test m mice (Stern and Batty. 1975). 

En:cyrnc linked immunosorbent assay (ELISA) has been dcveloped as an alt('rnaliw In ncutral­

b~atlon test In mke to detect C. perfrlngens toxins in intestinal contents in animals (Olsvlk et 

ai .• 1982), It W:i\S found it 10 be a simple and sensitive test for (ktecting C. perfl'ill)..\cns type A 

toxin WeddeD (lDd Worthlnghton (l964) reported that ELISA was sensitivc ('llou!Sh 10 df'tect a 

~evel uf 7 S ng/ml of cpsUon toxin and was specific and quick to perform and Naylor et al. 

{1987} ucscnocd a modified method of ELISA for the deteetion of B toxin. 

Clostridium organisms causes severe losses lor well nowished hcalthy bmls. thC'fclurc it {'<em 

hind(;f poultry production (EI-Seedy, 1990). There is no doubt llml clostridial dlS(,Hs(~S ('ause 

potential losses among poultry in Egypt. So the prcscnt study was undertaken 10 throw the light 

on the incidence and types of closlrldtllnl specles In the intestine and livcr samllks caUceled 

from diseased broiler chickens and adult turkeys, their susceptibility to chemotherapeutk agent 

as an aid to avoid their pathogcniclty. the use of EUSA to detect C, pcrfringcns toxins in intesli­

nal contents of chickens and turkeys and to cornpal"'e this technique with mouse intravenous 

neutrall.zation test (MINT), 

MATERIAL AND METHODS 

Samples; 

A total numher of 110 livrr and intestinal samples were collected from chickens and turkeys 

with gross iesions showing distensIon of the Intesflne with gases. focal necrotic leSions in the 

small intestinal mucosa, marked eatarrhal entent1s and formation of a thiek pseudomcmbrane. 
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The livers were friable with yellowish brown colour and in some eas~s hud deman'aled lweml.~ 

Ie foccL 

These samples were obta1ned from t.he diagnostic laboratory of poultry at the Animal Health 

Research Institute, Dokki, Giza and from private falms from adult birds (4- 8 weeks), 

Bacteriological examInation: 

Nt samples wen:': subjected 10 baeleriotogtcat eXilminaUon lor anaerobes. Each sample was in­

oculated into two tubes of freshly prepared Olm,lIned. Hobcrtson's cooked meat medium. One 

tube was heated at BOOC fur 10 minutes to eHmlnate the non spore forming u(';rob('~ whilc the 

other was left WtthOllt heating. Both lubes were incubated anaeroieaHy at 37°C for 48 hour!'; 

then, La loopful from the heated and unheated lnoculatcd tubes were streaked onlo the sUI'faec of 

10% sheep blood agar and neomycin sulphate sheep blooU agar plates (75~g/tril) resp("1;tivcly, 

The plales were Incubated anaeroLtcaUy at 37°C for 48 hours. TIle suspeeted colonies \\."eff' fein· 

oculated Into eoolHxl meat broth for further identiflcation. All isolates were identHied morpiwlog!­

cally and biochemically aeeon::Jing to KonemCUl et al. (1992) and CoHee et al. (1996). C. per­

frlngens Isolates were typed by mouse Intmvenous neutralization \csl (Stern and Batty, 1975), 

Sensitivity test:-

The antlbiogram of the reco .... ered pathogens was done uSing the disc dHfusjun mdhod de~ 

s<:ribcd by Koneman et al. (l992) and Quinn et al. (1994). 

Enzyme Unked. imm1.Qloscobent assay (ELISA): 

EUSA was peliormed aeeordlng to lacona et aJ. (1980). ELISA plates, 96 Ilal boUom wells 

(Llnbro. leN Ine. USAl werc coated eaeh with 100 III of 50 III of intestinal content {int(,,:o;.lInal con­

tents. dunfied by centrifugation at 2000 g for 20 minutes) in 50 III carbonate huffer. pH 9.6. sep­

arately. The plates were incubated overnight at room tempcratUI'e, Following blocking with 0.1% 

bovine serum albumin (BSA) in coatIng plates, 100 ... 1 of th", antitoxin A and D dilufed at I :50 in 

PBS were added and the plat("s were kept for 2 how"s at 37°C In a shaking wakr bath, After 

wash1:lg the plates 5 times with PBS containing 0.05% twccn 20. 100 III of alkaline phosphatase 

labeled antl~horsc IgG antibodies dOuted at 1 :2000 in PR.S were added and the platcl' were kept 

for I hour at ~7oC in a shaking water bath. The chromogen paranitrophcnyl phosphate. at 1 mg 

per Illi substrale buffer, pH 9,8. was added and the absorbance of the coloured reaction was 

Head WIthin 30 minutes at 405 mn using a tttertek lTIlllUshan E:L.!SA readcL The positively 

threshold value was detennined as double fold the mean of negative scm cut olTv;;l!ue, 
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RESULTS Ai TD DISCUSSION 

Fig (1) stlor,':" [he nne of isolation of dosttidial microorganisms (rolll the: inLestme of ill hirds 

wIth necrotic entcriUs in chicken and turkeys, 'TIle figure demonstmtes that C. perfringens ISO­

lates wcrc the most prevalent (or both chlclu:ns and turkeys with an incidence of 7555% and 

70% respectively, followed by C. sordelU {13,33%). C, bifcrmentans \ I t. ! %}. C, sporo~en('K (ft8%1 

and C. !erIiWIl (6.66%) for chlckcrL Meanwhile. the incldellce of C. !jporo~t'nc:-J amI C. tertium 

was 20'?t for both in turkeys. 

These findings arc in general agreement with that of Ficken and Wayes (1997) and A.uam 

and El~ Dardlsy (1998). who reported that clostrIdia spp. wcre ille main causc 01 Ilecrotic and 

ulcerative entcliUs in chickens. 

On the oUter hand, Gazdzlnslrl and Julian (1992) and Droual et aI. (1994) isolated C. l>f'r­

fnngcns by anaeroiJle culture from the intestinal contents of tudtey hens between 5- ! 2: Wt'("ks of 

age with experienced outbreaks of necroti.e enterlUs. 

TIle rcsults in tabk (l and 2) proved thaI the fj'cquency of C. perfringcns isolation was llighef 

In the inli:slindl samples {9Lll% and 70%) than the liver specimens (73.33% and BtY}'!); from 

diseased dllcken and turkeys respectively, l11CSC f(~sults agreed with the linding of Cowen et aI. 

(1982). who isolated C. perfringens more frequently from intestine of diseased dlldi:CllS by ne· 

crotic enteritis. The present results are also in harmony with those reportcd by El· Bardisy 

(1999), 

The data illustrated in laiJles 0 and 2} showed lhaL C. perfrmgens was isolated from 111(' ex· 

amined Jme;:;tlnaJ mnnplcs either ill pure 1<lml (66.65%. 30%) ur mixed with other ClosilidiUIIl 

species (24.42%. 400/0J for chickens and turkeys respectively. Tlwsc Undings agl'et' with daW 

puUllshcd hy Abd El~ Gabber et al. (1994) who concluded that two types of clos.tridial in!i.~rHon 

In HI chickens with necrotlc enteritis were recorded. '111e first type was. Single inlecliol1 ! hal repn~· 

sen ted by the highest rate (70.91%), the s('cond lype was mixed infeclion that f·eprcsenlnluy the 

lowest rate (29,03%) 

A study on the typing of C. pen'ringens toxins oy the use of neutralh:atiOI\ tcst in mice and 

dernwnecrotic reaction of guinea pIgs Was investlgaled, Taule (3) revealed the isolated uiovars 

were mostly C. perfr1ngens (75,55%, 10%) for chIcken and turkey respectively. \lpOn its toxige­

nicity willch is thc important character. the hlghest fate were toxigenic (BR22"k, 99.99%) for 

chicken and turkey respectlvely, Typing of tOXigenic isolates revealed that C, peri"rlngens typt' A 

as the most pn:.'vaJent Isolate recovered from diseased chicken and Inrkey with an incidence of 

{44.11%, 71.42%l respectively. followed by C. perfringens type D with an incidcnre of (29.41%, 

28,57%) for chkkens and turkcJb rC$pecUvcly. then mixed typ<'s (A and D) with an incidence or 
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04.70%) for chicken only, 

in this (,Or'H:em. El--Seedy (1990) and Abd El-Gabel' et at. (1994) conduded Ihn! type A was 

the most prevalent type followed by O. On the other hand. Hofshagen and Stenwing: (1992J 

found that nil isolates were C. perfringcns lype A. Alpha toxin was pl'Oduecd In significantly lar~­

er amounts by isolates from birds wilh neCr'Otic enterHis. 

ThC' sensitivity of the applieation of antitoxin to capture the a. and epsilon toxins iJl intestinal 

contents was studied by ELISA. A total or 29 samples was examined, the mean oplicill density 

values obtained by ELiSA was illustrated in Fig. 2). The ELiSA gave reliable test reproducibility 

and exe('llerH agreement with the mouse protection lest. Twenly nve snmples had a dint'renee ill 

optical density greater than 0.4 and ull these samples werc positive hy the mouse protectiotl lest. 

Values below 0.4 were negat1ve by mouse prutection tcst. As a result. a value of 0.4 opUcul d{'fl­

Sity unils was regarded as the minimum for a positive lest lty the ELISA Of the 25 IXls;I]¥(' sam· 

pies. 15 were positive for a toxin alone, lO were positive for epsHon and 5 were posillw for 11 alld 

apsilon ThC);C results agreed with that of Naylor et aI. {I9B7J as they detected <,psikm {ox:ln in 

field samples of intestinal contents from sheep and goats from entcrotm:acmla cas(~s. Mednwhlle. 

Naylor et nl. (19971 developed an r!:USJ\ for thc detection of C, perfringens u toxin In intc.<>tinal 

contents of animals which died or suspected C. perfrlngens type A enlerotoxacmia. They reponed 

that (( toxin was detectable down to a level of 25 ng/mL 

At prcsent, the most eoull11only used test for lhe detection oj C. perfrtngens alpha and epsilon 

toxin Is the neutral1zation tcst in mice, The ELISA hus proved In be a fast~l' and mon~ sensitiv{' 

test L'1vlng qualltative results within 4 hours in contrasl to the 48 hI'S I"cquired li)r the mouse 

test. So, ELISA Is considered as a r~Hahlc altcf!la.Hvt' 10 neulralization tests in mice for illt' d('l('c~ 

tion of C. pcrrrtngcns toxins and allows the dtrrel'enhal diagnosis of C. perfrlngcns type A. 13, C 

and D cntcrotoxacmlas as well as the typIng of culture 01' C. perfrlngens. 

In vitro senshJvlty of the recovered clostridial species to different antlmlcrobml a~cnts was 

done on lso!al~s obtilined from necroUC IntestInal 'Samples from chick('ns and turki:'ys. Tablt' (4) 

shows that. tested clostndial isolales were highly rcslstant to Ilumequinc, nalidtxic acid. oxytc­

Imt:ycllnc. sirepturnyelne and sulpha methoxazole + trimethoptimc. On tll(' contrary the SatHe 

strains we,re sensitive to ampicillin. chloramphenicol, cnrofioxacln and penicillin 0, On tllC other 

hand. other tested anti microbial agents shov.'cd variable degrees of senS!IiVily. The~;{' resulls 

agreed with thc nndl.ngs of El~ Bardl*y (1999), who stalcd that clostridium sl)ec!Cs arc sensitive 

to ampicillin alld curoOoxacln but disagree with lhe same author in the facl lilat C. pt'ri'rlngens 

is sensitive to I!ltrcptomycln. At lhe same time. Abd El- Gabel' et al. (1994) stated thaI lhe use- oj' 

chloromphenicol <\ti (ood addlUve or In drinking water appears tv be essential to avoid 01" de­

crease the infection with necrotic enteriUs. 
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Fig. (2): Optical density values of u and epsilon toxin as detected by 

ELlSA in the intestinal contents of29 samples. 
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Tabtc (4): Sensitivity oftested clostridial isolates to different llotimicf()bial agents. 

__ S;~epto~~!} __ _ 
Sulphamethoxazole 

10""--1 

25 + trimclhoprim 
25 ~£ 

s: sensitive 

I~: iOlcnnetiiale sensitive 

j{: fc:-.istant 

AA: Antibiogram activity 
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