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SUMMARY

A problem of intestinal clostridial infection in chickens aged from 2-7
weeks was investigated in Assiut and El-Menia governorates. Birds were
categorized according to cnteritis and coccidiosis into three groups.
Group T consists of birds with enteritis and negative coccidiosis, group 11
consists of birds with enteritis and positive coccidiosis, while group 111

291



dssiut Vet Med, .J. Voi. 44 No. 88, Jemuary 2001

consists of birds with grossly normal intestine. The higher incidence ol
clostridial isolation was demonstrated in group II (64.8%) and group 1
(59.5%), while it was lower in group Il (27.6%). I, perfringens
represented  71.9% of the total clostridial isolates followed by ¢4
colinum (14.3%), CL sporogenes (12.9%) and CI. spiroforme (0.9%).0n
testing  the toxigenicity of isolated ¢/ perfringens it was clear that
Loxigenic strains were frequently higher among group 11 of examined
birds. Typing of toxigenic strains by using dermonecrotic test in albino
guinea pigs resulted in detection of types A, Cand D. Type A was the
most frequently detected isolates followed by types C and D in all
groups specially group I1.
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INTRODUCTION

Recently  clostridial — infection appeared 10 be of high
significance among poultry all-over the world, and constitutes onec of the
most important veterinary problems that face poultry industry in many
countries including Egypt due to high economic losses {Long, 1974:
tbrahim, 1979: El-Ged and Hagazy, 1985, and Hofshagen and Stenwig,
1992). Most of losses among broiler flocks were related directly or
indirectly to Clostridium with or without complicating factors specially
coccidiosis (Kohler et al., 1974; Latinovic, 1983 and Kim Honglib et al..
1996). The present work was dirceted for investigation of the present
types of Clostridia species and its severily in occurrence of intestinal
affections. )

MATERIALS and METHODS

Clinical examination:

A total ot 470 freshly dead and sacrificed broiler chickens aged
from 2-7 week-old obtained from different localitics in El-Menia and
Assiut governorates were subjected for clinical and post-mortem
examination with special attention to gastro-mtestinal tract,
Examination of coccidia:

Pooled samples of intestinal and cecal  scraping were
microscopically examined for presence or abscence of coccidian 0OCYSLs.
Isolation of Clostridium:

Cultures were done from different parts of small intestine on two
tubes  of cooked meat media, incubated anacrobical ly at 37°C. for 48 hrs.
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One ol the incubated tubes was heated in a water bath at 60°C for 30
minutes and the other was left without treatment. Subculturcs from cach
lube were made on duplicated neomycin blood agar plates and incubated
anaerobically and acrobically at 37°C for 24 hrs. Only strict anaerobic
isolates were cxamined and transferred to cooked meat media for further
identification.

Bacterial identification:

a- Colonial and cellular morphology: Morphological identification was
done by microscopical appearance on Gram’s staining. cultural
characters and motility testing (Machie and McCartney, 1989).

b Sigar fermentation reactions: Five sugars were tested, including
glucose, lactose, maltose, sucrose and mannitol. The test was done
according to Machic and McCartney (1989).

c-  Biochemical reactions: Indole production (Spot test), gelatin
liguefaction, 1,8 production and urcasc tests were done according
to Machie and MacCarteny (1989).

d- Nagler's reaction fest: The test was carried out after Levett (1991).
‘The half antitoxin media using CI. perfringens type A antitoxin. The
egg yolk agar plates, one half was covered by 2 drops of antitoxin
and allowed to dry, while the other half was dropped by 2 drops of
48-hrs cooked meat media culture which was cultured on one
direction toward the first half. The plates were incubated
anaerobically at 37°C for 24 hrs.

Detection of toxigenic CL perfringens and types of toxins:

I-Pathogenicity to laborafory animals:

Swiss Mice inoculated in tail vein with 0.3 ml of centrifuged
supernatant of intestinal contents obtained from clinical cases suspected
to be infected with CL perfiingens. The animals were kept under
observation for 72 hrs.

1I- Dermonecrofic test:

This test was carried out for determination of the toxin types.

a- Preparation of toxins: After Bullen (1952). The recovered
isolates were inoculated in peptone starch media. The pH was
maintained al 6.8 for production of alpha, beta and epsilon toxins. The
inoculated flasks were incubated in a water bath at 37°C for 8 hrs.
Sodium hydroxide (0.1 N) and glucose (1%) were added to assist in
anacrobiosis. Part of supernatant was centrifuged at 3000rpm for 30 min.
The clear supernatants were divided into 5 portions (0.2 ml in test tubes),
First, sccond and third portions werc neutralized by 0.1ml of antisera
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against types A, B and C respeetively.  Fourth portion was treated by
trypsin 1o a final concentration of 0.05% and incubated at 37C for | hour
and neutralized by type D antitoxin. Fifth portion was left for toxin
determination in the supernatant kits of antisera were provided from
Burrovgh’s welcome, Beehanham, London, England.

b- Application: Afier Oakley and Warrack (1933). Albino guinea
pigs were used. The hair of the back and sides were shaved and marked
longitudinally into right and left sides. The right side was divided into
four areas while left side was divided into two areas.Amount of (.2 ml
of toxins were inoculated mtradermally in left side, where untrypsinized
toxin was inoculated in the upper part and trypsinized toxin was applied
in the lower part. The neutralized toxins were inoculated in the right side
al the same time, G. pigs were kept under observation for 24-72 hrs for
any dermo-necrotic reaction,

RESULTS

Clinical examination:

Out of 470 cxamined birds of different ages (2-7 wecks) only
285 cases showed enterilis varied from catarrhal to haemorrhagic and
neerotic enteritis and distention of the intestine with gas. Table (1)
shows grouping of collected samples to 3 groups according to intestinal
lesions and coccidial infestation:
Group [: Birds with enteritis and negative coccidia (89 cases).
Group I1: Birds with enteritis and positive coccidia (196 cases).
Group I1L: Birds with grossly normal intestine (185 cascs).

PM  examination of the internal organs of examined birds
revealed one or more of these lesions: congestion and enlargement of
liver and spleen, ncerotic foci or vellowish brown color were observed
on the liver, affections of the kidney, hydropericardium, ascites and
severce emaciation,

Examination of coccidia:

Direet microscopic examinations of intestinal and caecal smears
of 285 cases, revealed only 196 cases positive intestinal and caccai
coccidiosis of different degrees.

Isolation of Clostridium species from broiler farms in different ages:

The results of isolation are shown in Table (1).

Group 1 revealed recovery of 53 Clostridial isolates (59.5%).

Group 11 revealed recovery of 127 Clostridial isolates (64.8%).

Group M1 revealed recovery of 51 Clostridial isolates (27.6%).
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The highest isolation was recorded in bird showing enterilis and positive
coccidiosis.

Bacterial identification;

According to the morphological characters and biochemical
reactions, the recovered 231 isolates (49.1%) were identified as follow:
166 Clperfringens, 33 Cleolinum, 30 Clsporogenes, 2 isolate
Clspiroforme, as shown in Table 2).

One hundred and sixity six isolates showed physiological
propertics of Clperfringens. On egg yolk agar media, the colonics were
surrounded by wide circular opaque zone, recognized as the lecithinase
reaction and was inhibited by alpha- antitoxin serum (Nagler’s reaction).

Thirty  three isolates showed physiological properties of
Cleolinum. On cgg yolk agar media, grown colonies demonstrated an
absence of lipase and lecithinase production.

Thirty isolates showed physiological propertics of Clsporogenes.
On ege yolk agar media produce an intensc restricted opacity
accompanied by a fine pearly layer overlying the colonies due to lipases,

Two isolates showed physiological propertics of C/spiroforme.
On cgg yolk media, grown colonies demonstrated an absence of lipase
and lecithinase production,

Tables (2 and 3) shows results of biochemical identification of
recovered isolates according to group of examined birds and their ages.

Detection of toxigenic (7. perfringens and types of produced toxins:
1- Pathogenicity fo laboratory animals:

Swiss mice dead within 3 days after inoculation of 0.3 ml of
centrifuged supernatant of intestinal contents in tail vein if toxigenic

ClLperfringens was present. Results are shown in table ).

2- Dermo-necrotic test:

One hundred sixty six €7 perfringens isolates were typed by
intradermal injection in the skin of guinea-pigs, the results were
interpreted by the degree of the dermonecrotic reaction and its
neutralization within 48 hr. post inoculation according Lo Stern and Batty
(1975).

The results in Table (5) shows that 79 isolates produced
irregular arca of yellowish necrosis. The lesions tend to spread down
words, this indicated that 79 isolates were type A, (24 isolates from
group L. 39 isolates from group 1 and 16 isolates from group I1T),
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Thirty five isolates gave afier 48-hr slightly greenish bluc
coloration indicating that they were type C. (7 isolates from group I, 20
1solates from group IT and § isolates from group [II).

Seventeen isolates produced the lesions only after activation hy
trypsin, they produced circular white necrosis fully developed in 24 hrs
and somctimes showed a few small areas of purplish haemorrhagic
mottling, these results pointed out that the 17 isolates were type D. (8
solates from group 1, 8 isolates from group [1, and 1 isolates from aroup
1.

Thirty five isolates were non-toxigenic types, (8 isolates from
group I, 24 isolates from group I1, and 3 isolates from group I11.).

The incidence of Clperfringens types A,C.D and non-toxigenic
were 47.6%, 21.1%, 10.2% and 21.1%, respectively.

DISCUSSION

Intestinal tracts play a very important role in the hird
development and protection. Digestion and absorption of the nutrient
material nearly completed in the intestine. As well as the sceretion off
sceretory [gA - responsible for mucosal protection of  hird during
immunization process occurs by lymphoid tissues in intestinal
submucosa  (Hermans and Bazin, 1971). Therefore. the pathological
alfections of that importani part may Jead o hindering the formerly
mentioned functions. Intestinal clostridial infections js a cormmon
problem among rapidly growing broiler chickens causing scvere [osses
specially when complicated with coccidiosis,

In this study special attention was directed to investigate the
incidence of locally distributed clostridia in several broiler farms of
various ages, Four hundred and seventy cxamined birds of different ages
2 -7 weeks. thesc ages were selected as formerly reported by Narin and
Bamford (1967), Cygan and Nowak (1974), Kohler et al. (1977),
Perelman et al. {1991) and Kim Honglib et al. (1996).

There was a great variation between the incidence of clostridial
isolates and the general status of examined intestines. Such incidence
was higher among birds with enteritis and positive coccidia (64.8%) and
birds with enteritis and negative coccidia (59.5%). On the contrary it
was  lower among birds with grossly normal intestine (27.6%).
Moreover, the overall incidence of clostridial isolates among all
examined birds was (49.1%). These findings closcly resembled the
results obtained hy Hussein ( 1972) and Awad et al. (1976) who
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observed that the incidence of intestinal clostridial infection among
nermal and dead chickens was 48.4%.

Clperfringens constitutes 71.9% of the total clostridial isolates
from examined birds, this organism appeared to be the most prevalent
isolate and these results agreed with the observations done by Hussein
(1972), Kohleretal. (1974), Awad ¢t al. (1 976). Ibrahim (1979), Shane
et al. (1984), Fl-Ged and [lagazy (1985), Benno et al. (1988). Prukner -
Radovcic and Milakovie - Novak (1991), Tschirdewahn etal. (1992) and
Hussein and Mustfa (1999).

It scems clear that incidence of toxigenic Cl.perfringens was
frequently higher within birds with enteritis and positive coceidia and
then within birds with enteritis and negative coccidia. on the contrary
such incidence among birds with grossly normal intestine was lower.
‘These results are in agreement with the observation done by Kohler et al.
(1974), Long (1974), Ibrahim (1979), Latinovic (1983), Ll-Ged and
Hagazy (1985), Kim Honglib et al. (1996).

Typing the different isolates of toxigenic €/ perfringens
indicated that out of 39 isolates proved to be toxigenic isolated from
birds with enteritis and ncgative coccidia, 24 were type A. 7 were type C
and 8 were type D. Typing of the 67 recovered toxigenic Clperfringens
isolates from birds with enteritis and positive coccidia, 39 were type A,
20 were type C, and 8 were type D, and lyping of 25 recovered toxigenic
Cl perfringens isolates from birds with grossly normal intestine, 16 were
ype A, 8 were type C and only one type D. This indicated that type A is
widely distributed in all groups of birds, these findings come in
agreement with results recorded by long (1974), Awad etal. (1976),
Torahim (1979), Latinovic (1983). El-Ged and Hagazy (1985), El-Seedy
(1990), Hofshagen and Stenwig (1992).

The recovery of Clcolinum (14.3%) and Cl.spivoforme (0.9%)
from broiler chickens aged 2-7 weeks in this study was the first record in
Egypt and our results come in agreement with Peckham (1960),
Kaneuchi et al. (1979) who found CL. spiraforme in the faeces of healthy
chickens. Berkhoff (1985), Kondo ctal. (1988), Perelman et al. (1991),
Jia ShiYu et al. (1999).

Our results revealed recovery of Clsporogenes (12.9 %) from
broiler chickens aged 2-7 weeks and these resulis were parallel to that
recorded by many authors whom previously isolated thesc organism,
Hussein (1972), Awad et al. (1976), Ibrahim (1979, Ll-Ged and Hagazy
(1985).
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This work clarified that most cases of enteritis usually associated
with clostridial infection speciall ¥ CL perfringens. Moreover, presence
ol coceidia exaggerate this problem and resulling in severe enteropathy,
[solation of clostridium from grossly normal intestine indicated its wide
exislence among  poulery in high percentage and under devitalizing
conditions it can {lair up and causing severe enteritis and subsequent
economic losses.
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