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SUMMARY

A total of 210 freshly dead broiler chicks collected from different
governmental and private farms at Assiut Governorate. Only 12 positive
cases of Proteus (Pr) mirabilis were isolated with an incidence of 5.71%.
The experimental infection in one day old chicks by different route of
inoculation revealed that yolk sac routc was highly effective with
mortality ratc 55% while oral route of infection was almost less (20%
mortality). The clinical obscrvation and the post-mortem lesions of
cxperimental infection were similar to a great extent to those of natural
infection. Reisolation of inoculated organism from dead chicks were
conducted. Tn vitro antibiotics sensitivity tests showed that the examined
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isolates were highly sensitive to gentamycin, Kanamyein, Streptomycin,
Chloramephnicol and Naldixic acid.

Key words: Proteus, Broiler chicks mirabilis.

INTRODUCTION

Several microbial infections are responsible for the losses of
poultry industry, from an cconomic point of view Pr.mirabilis infection
is not only responsible for embryonic mortality during hatching but also
for mortality in chicksand of breilers (Dhawedkar and Dhaneser 1960;
Pathak et al., 1960 recovered Pr. organism from 3% of examined chicks
and  Babatia ct al.. 1972 who studied the occurrence of pathogenic
lesions in the form of haemorrhages and degencrative changes in the
liver and oedema of yolk sac in experimentally infected day-old chickens
with Proteus mirabilis by intra-peritoncal injection or navel swabing.

In Fgypt. The effect of Proteus organisms on eggs, embryos and
chicks was studied by Rokia-Karaman (1980); Zaki (1985), Ashgan
(1988) and Abd EI-Gwad (1989). Zaki (1985) recovered 8 isolates from
dead chicks (4.23%); Ashgan (1988) detected Pr. mirabilis from dead in
shell  piped embryos and Iresh epgs collected from different balady
hatcherics in Assiut Governorate and she proved that the organism was
highly pathogenic to embryos with 100% mortality, and Abd El-Gwad
(1989) had isolated 33 isolates of Pr.mirabilis out of 310 dead baby
chicks with a ratio of 10.6% also in Assiut Governoratc.

Lin et al. (1993) recovered one isolate of Pr.morganii from
respiratory illness and from the bone marrow of dead birds distributed in
the southern part of Taiwan and found that it caused S0 % mortality
when inoculated intraperitonial in 4-week-0ld white male leghorn chicks.
Bahrani and Mobley (1993) concluded that Pr.mivabilis [mannose
resistant proteus-like (MR/P) Fimbriag] a cause of serious urinary tract
infection and acute pyelonephritis, produce scveral patative virulence
determinats among Fimbriac in chicken. JianG ctal. (1996) found that
Pr. mirabilis infection in chickens characterized by paralysis of limbs
and diarrhoea, Young chicks up to 4 weeks of age were more
susccptable, birds above 4 weeks of age may developed suppurative
osteomyelities with 4% mortality. Omayma and Ahlam (1997) isolated
10 isolates of Pr.mirabilis from sick and dead chicks with a percentage
of 6%. Hokama ct al. (2000) studied whether a pH changes induced by
Pr.mirabilis contributes to ascorbate conversion to oxalate in vitro and
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concluded that urinary ascorbate, il present ata high concentration in
association with Pr. mirabilis infection appears to be locally degraded to
oxalate, potentially leading to calcium oxalate deposition on infection
stones.

The present work was designed to cover the following items:
e Isolation and identification of Pr.mirabilis organism from broiler
chicks at Assiut Governorate
» Experimental infections using the isolated organism in one-day old
chicks by different routes
»In vitro sensitivity test of the isolated organism against different
antibiotics.
MATERIAL and METHODS

Material:

I- samples:

A total of 210, freshly dead broiler chicks (age from 2-6 weeks)
were obtained from governmental and private farms at Assiut
Governorate (Diroute, El-Kosseia, Assiut Agriculture Farm, Bany-
Mor and El-Balaiza). Birds in these farms suffer from slight
depression, reluctant to move, dropping of wings with extension of
head and ncek with high mortality. Freshly dead birds were
subjected 1o post-mortem examination. Tissue samples from liver,
spleen, kidney, heart blood and lungs were collected from these
cases and subjected to bacteriological examination.

2- Media

A~ Liquid: peptone water, nutricnt broth, glucose phosphate broth,
semisolid agar, sugars (glucose, sucrose, dulcitol, galactose and
maltose)

B- solid: Nutrient agar, Mac Conkey’s, Simmon’s citrate agar, triplc
sugars iron agar, Urea agar basc.

3- Reagents, chemicals and stains used were, Kovac’s urea, methyle red,
oxidase, andradec’s indicator, Gram’s stain.

4- experimental animals: 55, one day-old chicks (balady) obtained from
baby chicks production farm, Assiut, were used for pathogenceity
Lests.

5-  Antimicrobial sensitivity discs: were produced by Oxoid-
Laboratories including: Gentamycin (10 pg), Kanamycin (30 ug).
Streptomycein (10 pg). Chloramphenicol (30 pg), Nalidixic acid (30
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ng). Amoxacillin (25 pg). Neomyein (30 ng). Ampecillin (10 ug).
Colistine (10 ug), Furazalidone (300 ug), Spectinomyein (10 pug),
Erythromycin (15 pg). Tetracycline (30 ug), Nitrofuraration (200
g}, Compound sulphonamide (300 pg).

Methods:
1- Isolation and identification of Pr.strains:

Samples from individual bird including liver, heart, spleen,
kidney and lungs werc collected aseptically. Loopfuls from these
organs were moculated into hroth tubes and incubated at 37°C for 18-
24 h. followed by subculturing on neutrient agar, Mac-Conkey’s agar
plates at 37°C for 24-48 h. Suspected colonics were picked up and
subjected to further identifications based on colonial and cellular
morphology, detection of smell (Fishy smell and swarming
appearance on the surface of nuirient agar), oxidase test, sugar
ferementation and other biochemical tests (Cruickshank etal., 1975,
Wilson and Miles 1984)

2- Pathogenecity test:

Fifty five, one day-old chicks (balady) used in this study. Chicks
were observed for 3 days and proved to be frec from most
pathogenic organisms by taking a random sample of 5 chicks,
subjected to clinical, post mortem as well as bacteriological
examination which proved to be healthy and free from any infection.
becausc Pr.mirabilis isolates dilfer in their pathogenicity, so we
sclected one of the highly pathogenic isolate in our cxperimental
work.

3- Reisolation of inoculated organism.
4- Sensitivity test:

The paper dise technique was carried oul after Finegold and
Baron (1986) wusing identified Pr.mirabilis isolatc and 15
chemotherapeutic discs produced by Oxoid Basingstake, Hampshire,
England. in order to determine their antibiogram.

RESULTS

I- Isolation and identification of Pr.species:
According to  the morphological and biochemical studics
cspecially  (Fishy smell, swarming appearance and hydrolysis of
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urea) of the suspectd Pr. organisms. 12 isolates were identified to be
Pr.mirabilis, frequency and percentage of infection are summarized
as presented in Table (1).

II- Results of experimental infection in baby chicks:
Fifty chicks one-day old were calssified into 3 groups.

- Chicks of group 1 (20) were inocualed via yolk sac route with (50-300
C.F.U.) concentration peptone water culture of the identificd
Pr.mirabilis isolate.

- Chicks of group 2 (20) were inoculated orally with the same previous
organism and dose.

- Birds of group 3 (10) were kept without inoculation as control.

All chicks were kept for 21 days (period of observation) with
daily examination for clinical signs. Dead and sacrificed chicks
survived till the end of the observation period were subjected to P.M.
as well as bacteriological examination for lesions and trials of
reisolation were conducted.

o The clinical signs observed in infected chicks wer severe depression,
ruffled feathers, dropping of wings, coma, ataxia, cxtension of head
and neck. Signs of lameness and sitting on hocks were observed in
some birds.

e The P.M. lesions recorded werc congestion of liver, heart, lungs,
spleen and subcutaneous blood vesseles, unabsorbed volk sac and
omphalitis, cnlargement of gall bladder, enlargement and congestion
of kidneys were recorded in some cases. Preciptation of urates on
pericardium with severe nephritis recorded in some cascs died after
10 days of inoculation.

e Survived chicks till the end of the observation period showed
emaciation, retardation of growth with paleness and degencration of
kidneys and hacmorrhagic spots on the surface of kidneys, liver.

= No symptoms were obscrved in control group,

The results of pathogenecity test in baby chicks are given in
Table (2) and it is clear that it is high in birds infected via yolk sac
than those infected orally.

- Reisolation trials were positive from internal organs especially heart

blood, liver, lungs, kidney, spleen of dead and scarified birds.

LV- The cffect of different antibiotics on the isolated Pr.mirabilis
isolates are illustrated in Table (3).

272



Assiut Ver. Med. J. Vol 45 No. 89, April 2001

DISCUSSION

The process of poultry production faces a great losses mainly due
o microbial contamination. By the present work we tried to throw some
light on the role played by Prmirabilis which may be incriminated in
broiler deaths.

The present work aimed to study the role played by Pr.mirabilis
in broiler chicks. As evident from our results the bacteriological
examination of dead broiler chicks revealed that the organism was
recovered from 5.71% of the examined birds. A nearly similar finding
was mentioned by Zahdah (1982) 6.42% in Egypt, Omayma and Ahlam
(1997) who isolated Pr.mirabilis with a percentage ol 6% at Sharkia
Governorate. A lower percentage was reported by Watts and Rac (1 958)
3%, Pathak ctal. (1960) 3%. Zaki (1985) 4.23%, JianG ct al. (1996) 4%
mortality. A much higher percentage was reported by Abd Ll-Gwad
(1989) who isolated the same organism with an incidence of 10.6% at
Assiut Governorale.

The post mortem lesions of dead broiler chicks from which
Pr.mirabilis was isolated showed liver, lungs and kidney congestion.
Unabsorbed yolk sac, abnormal yolk appearance, enteritis and omphalitis
were observed in dead chicks. Exactly the same observations were
recorded by Zaki (1985), Abd El-Gwad (1989), JianG et al. (1996),
Omayma and Ahlam (1997).

The experimental infection of one-day-old chicks by yolk sac and
oral route with both culturcs of Pr.mirabiiis revealed that volk sac route
ol inceulation was effective than oral route producing mortality ratc
about 55% while 20% mortality in oral route, the pathogenic cffect of
Pr.mirabilis in chicks was previously reported by Bhatia et al. (1972) and
7aki (1985) who recorded that mortalily was varied from 10% to 45% in
7-day-old chicks inoculated orally or via intraperitoncal Toutes.

In this present study our results of experimental infection in baby
chicks was higher to some extent to the results were reported by Abd Fl-
Gwad (1989) who found that the Pr.mirabilis caused 35% mortality
when inoculated via yolk sac and 10% mortality when inoculated orally
in onc-day-old chicks with the same dose (50:300 C.F.U.). On the other
side. Rokia-Karaman (1980) and Ashgan (1988) reported that
Promirabilis was non lethal to baby chicks infected subcutaneously,
orally and via volk sac routes.
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Reisolation of the organism from dead and sacrified chicks were
conducted and this proved that the inoculated isolates were responsible
for the pathogenic effect mentioned before.

In vitro sensitivity testing of the isolate to 15 antimicrobial agents
revealed that the isolates examined were highly scnsitive 1o Gentamycin,
Kapamycin. streptomycin, Chloramephenicol. Nalidixic acid and
moderately  sensitive o Neomycin, Furazalidone. Spectinomycin,
Nitrofuran, while weekly sensitive to Ampcillin, Colistine, but
Amoxacillin, Erythromycin, Tetracyclin, compound Sulfonamide had no
effect at all. In this respect our results agree but to some extent to those
reported by Zaki (1985), Ashgan (1988), Abd El-Gwad (1989), but
disagreed with those reported by ORsini and Spencer (1997) who found
that Pr.species were susceplable to Amikacin than Gentamycin and
Amikacin had an overall susceptability level of 94.3% compared with a
level of 77.7% for Gentamyvein.

Finally it may be concluded from the present investigation that
Pr.mirabilis infection in broiler chicks is of especial significance and
that causes cconomic losses among baby and broiler chicks, so a strict
sanitation during egg collection, transportation, storage and incubation to
avoid contamination and penctration of the motile organism causing
infection and deaths after hatching of chicks.
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Table 3: Results ol sensitivily of Pr. mirabilis isolates.

Antimicrobial agents Sensitivity of
Pr.mirabilis isolates

Gentamycein 4+
Kanamyein g
Strepromycin At
Chloramephenicol ot
Nalidixic acid Sda)
Neomycin et
Furazalidone -
Spectinomycin e
Nitrofuran +
Ampceiilin +
Colistine -
Amoxacillin -
Erythromycin -
Tetracycline -

Compound sulfonamide

+#+ = Highly sensitive
+ = Weakly sensitive
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= Moderate sensitive
= Resistant




