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ABSTRACT

The current study of discovering new antimicrobial compounds in all
fields of microbial control has stimulated research regarding the
antimicrobial properties of plant compounds. The watery origano
extract was investigated for its antimicrobial activity both in vitro and
in vivo. The in vitro study was carried out to estimate the antibacterial
activity of watery oregano extract against E. coli, Pseudomonas
vulgarius, Enterobacter aerogenes, Salmonella species and
Staphylococcus aureus isolated from 60 fecal samples of diseased and
(liver, intestine, spleen and kidney) of 25 freshly dead broilers
collected during an outbreak in small private poultry farm in
Ismailia.The obtained results indicated that watery oregano extract
was effective against all isolated tested organisms. The in vivo study
was established to investigate its efficacy against experimentally
induced colibacillosis in broiler chicks. This study was carried on 120
apparently healthy un sexed one day-old broiler (Lohman) chicks. At
15™ day, they were randomly allocated into main equal 6 groups (of
20 chicks each). The I°" group was non infected non treated, the 2"

was non infected oregano extract treated, the 3 was E. coli
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experimentally infected non treated, the 4™ was E. coli experimentally
infected and oregano extract treated, the 5" was E. coli
experimentally infected ciprofloxacin treated and the 6™ was E. coli
experimentally infected oregano extract and ciprofloxacin treated. All
treatments given orally in drinking water, started 48 hour pos
infection and continued for 5 consecutive days. At 2" 9" and 16"
day post cessation of treatment, 5 birds per group were slaughtered
for blood, serum (for some haematological and biochemical studies)
and tissue samples (bacteriological reisolation). The obtained findings
displayed that, the mortalities were reduced from 25% in infected non
medicated group to 15% (G:4) and zero% in (G:5) and(G:6),
respectively. All infected treated groups showed a greater reduction in
clinical symptoms and postmortem lesions severity, especially in
groups (G:5) and (G:6). The haematological findings revealed an
increase in lymphocyte count in (G:2), (G:4) and (G:6). The
biochemical study displayed that treatment of infected groups watery
oregano extract, ciprofloxacin or both in combination induced an
improvement in both liver and kidney functions as compared to
infected unmedicated group. In conclusion our results confirm the
antimicrobial potential watery oregano extract both in vitro against
all isolated tested pathogenic microorganisms in this study and in vivo
against experimentally induced colibacillosis in broilers. Additionally,
our findings support the use of watery oregano extract in combination
with known antibacterial drugs to enhance the immunity and reduce
incidence of bacterial resistance. However, further research studies
are still needed to verify its antimicrobial effectiveness and to evaluate
its protection against pathogens as well as to investigate its
mechanism of action. Moreover, the bioassay-guided fractionation
procedure to characterize and isolate the antimicrobial constituents is

needed .
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INTRODUCTION

Antimicrobial agents are mostly synthetic chemicals and some
agents are limited to use science they cause adverse effects on public
health and reluctance by consumers. Therefore, growing attention has
been given to natural antimicrobials which are more readily are accepted
by consumers (Cown, 1999). Natural plant products have been used since
ancient times and their use is increasing nowadays. Plants are used for
medical treatment since the prehistoric time (Dragland et al., 2003). A
great number of plant species contains various chemical substances
exhibiting health benefit properties, anti-oxidative, anti-inflammatory
and mainly antimicrobial effects, and their preventive and therapeutic use
with animals is increasing. Nowadays, nearly half of the medicines
produced in the USA are originated from plants (Cowan, 1999). Besides
40% of the prescriptions given by the doctors are consists of plant origin
medicines in developed countries (Dragland et al., 2003). Oregano
(Origanum vulgare L.) is an important Mediterranean herb rich in
phenolic compounds with antioxidant and antimicrobial activity (Chun
et al., 2005 and Matsuura et al,. 2003). 1t is a low-growing perennial
native to the Mediterranean, Western Asia and North Africa. As a
culinary and medicinal herb it was already well known in ancient Greece
and Rome. The main component of oregano oil, carvacrol, has strong
bacteriostatic and bactericidal properties which predestine oregano for
preventive and therapeutically use in animals (Mauch and Bilkei, 2004).
As a consequence, plant origin new materials are extensively examined
to be used instead of synthetic feed additives (Wang and Bourne, 1998)

those were in use since 1950’s.
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Oregano has been used for its antibacterial (Ariana et al., 2002;
Dursun et al., 2003; Harpaz et al., 2003 and Uslu et al., 2003), anti-
inflammatory (Youdim and Deans,2000; and Choi et al, 2002),
antioxidant (Burt and Reinders, 2003; Botsoglu et al., 2002 and
Botsoglu et al., 2003), insecticide (Choi et al., 2002), antispasmodic,
expectorant, fungicide (Akgul and Ayar, 1993), antivirutic (Cowan,
1999) properties for centuries. In order to make use of the naturally
existing chemicals in the structure of a plant, it is advisable to use such

plants in natural forms rather than in processed forms.

The aim of these studies were planned to determine the in vitro
antibacterial effects of natural Origanum vulgare L crude extract (watery
extract) against bacterial pathogens isolated from diseased and freshly
dead chickens during an outbreak in a small poultry farm in Ismailia as
well as the in vivo efficacy against induced Escherichia coli infection.
Moreover, some haematological and serum biochemical parameters were

also investigated.

MATERIAL AND METHODS

1-First study (In vitro study):

History and clinical examination: History of diarrhea and
depression has been recorded on 250 birds out of 2000 chicks (21 day
old) reared in small private poultry farm at Ismailia Governorate. Beside
100 birds were found dead.

Sampling:

Sixty Fecal samples from diseased birds and specimens (liver,
intestine, spleen and kidney) of 25 freshly dead were collected for

bacteriological examinations.
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Bacteriological examination:

Fecal and tissue samples were subjected to bacteriolological
examination according to Quinn, et al. (1994) and (2002). Where the
colonial morphology, staining and biochemical reactions were done, as
well as serodiagnosis for salmonella by using polyvalent (O) antisera Kit
(Dade behring Marburg GmbH —USA) D-35001 and for E.coli by using
(coli test serum Anti-OK(B) polyvalent 1.

Antibacterial studies:

Antimicrobial sensitivity test of the isolated bacteria was done on

Mueller—Hinton medium (Oxoid) using:

A- Different chemotherapeutic sensitivity discs (Oxoid) namely
Cefotaxim (CTX - 30 ug), Ciprofloxacin (Cip-5ug), Enrofloxacin
(Enr-10pg), Gentamycin (Cn-10pg), Goxycycline (Do - 100 pg),
Chloramphenicol (C - 10 pg), Streptomycin (S - 10 ug) ,
Erythromycin (E - 15 pg), and Trimethoprim/ Sulphamethoxazol
(SXT-30 pg).

B- Sterile filter paper discs of Origanum vulgare extract: Sterile filter
paper discs of 6 mm were impregnated with 20 pl of watery
Origanum vulgar extract (oregano tea 1/10 v/v). The paper discs
were allowed to evaporate and after that placed on Mueller-Hinton
plates. Then, plates were kept for 2 hour in refrigerator to enable

diffusion of the extract into medium.

All plates were incubated over night at 37 C. The results were
interpreted according to NCCLS (2002) standards.
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2- Second study ( In vivo study):

A- Preparation of watery Origanum vulgare extract (oregano tea
1/10 v/v):

A 100 grams of crumbled oregano spice (Origanum vulgar L) from
a local retailer in Ismailia, Egypt were added to 1 liter of boiled distilled
water in a sterile flask. The flask left for 30 minutes at 20 °C for making
oregano tea 1/10 (w/v). After this time period, the content of the flask
was heated d at 95 'C for 1 minute, and filtered through sterile
cheesecloth to another sterile flask and then, filtered through a filter
paper into another sterile flask. The content of the flask was cooled to a

room temperature and used in the experiment.
B- Experimental chicks:

One hundred and twenty apparently healthy unsexed one day-old
broiler chicks (Lohman strain) of nearly the same weight were used in
this study. Chicks were kept in wire floored battery brooders. They were
obtained from Ismailia Miser for Poultry Production Company, Ismailia,
Egypt. They were fed non balanced commercial ration free from any
medicaments. They are watered adlibitum with a 24 hour light through

the experimental period
C- Bacteria:

The E. coli strain O78:k80 isolated from chickens with coli
septicemia during the previous outbreak was used for induction of
experimental collibacillosis. The bacteria were grown in a brain heart
infusion broth for 24 hours at 37 °C and on chocolate agar for 24 hours at
37°C. To prepare the inoculums, the colonies were suspended in 15 ml of

sterile saline at pH 7. The concentration of the suspension was
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determined by McFarland tubes. The number of bacteria per milliliter
was determined by plating 10 fold dilutions of suspension on plate count

agar. Titers were expressed as colony forming units per milliliter (c f u
ml™") (Fernandez et al., 1998).

D- Experimental design:

At 2" week of age, the chicks were randomly allocated in 6 main
groups (20 chicks of each). Birds in groups (3, 4, 5 and 6) were
experimentally infected by injection of (1.5 X10% C F U/ ml of E. coli
(O 78) suspended in saline into the left ventral air sac. The treatment
started 48 hour post infection (after appearance of clinical sings) and

lasted for 5 successive days. The groups were named as following:

Group (1): The birds of this group were kept without any medications as
a control group (G: 1).

Group (2): The chicks of this group were treated with watery Origanum
vulgar extract at a dose level of (50 ml/liter) for 5 successive
days (G: 2).

Group (3): The birds of this group were infected with E.coli (1.5 X10 ®
and kept with out any treatments (G: 3).

Group (4): The chickens of this group were infected with E.coli (1.5
X10 ®) and treated with watery Origanum vulgar extract a
dose level of (50 ml/liter) for 5 successive days (G: 4).

Group (5): The chicks of this group were infected with E.coli(1.5 X10 ®)
and treated with ciprofloxacin (1ml/litre) (G: 5).

Group (6): The birds of this group were infected with E.coli (1.5 X10 ®
and treated with both watery Origanum vulgar extract (50
ml/liter) and ciprofloxacin (1ml/liter) (G: 6).
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E- Clinical examination:

The birds were examined daily for clinical signs of disease and

mortality.
F- Sampling and analysis:

1- Sampling:

At 2", 9™ and 16™ day post cessation of treatment, 5 chickens from
each group were slaughtered for sampling and two blood samples from
each bird in each group were collected in clean dry centrifuge tubes, one
with anticoagulant (EDTA) for haematological study and the other
without any anticoagulant (for serum collection) for clinico-biochemical
tests. The serum was separated by centrifugation at 3000 r.p.m. for 15
minutes and kept frozen at -20 C until analyzed. Also, tissue samples

were obtained for bacteriological reisolation.

2- Analysis:
a) Hematological analysis:

Total leucocytic (WBCs 103/ul) and differential leucocytic counts
were determined according to routine hematological examination and
standard blood smear (Jain, 2000).

b) Serum biochemical analysis: The collected sera were assayed for
serum biochemistry. The level of alanine aspartate aminotransferase
(AST) and alanine aminotransferase (ALT) according to Reitman and
Frankel (1957), creatinine (Young et al.,1975) and uric acid
(Caraway, 1963), total serum protein (Henry, 1964), total albumen
(Domas, et al., 1975) were determined by using Auto analyzer
Hitachi 912.
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C) Statistical analysis: The data were reported as the Mean + S.E.
Statistical significance was determined using analysis of variance
according to (Snedecor and Cochran, 1982). Means were compared
by Least Significance Difference (LSD) test at 0.5 significance level
(Steal and Torrie (1980).

RESULTS AND DISCUSSION

Many hundreds of plants worldwide are used in traditional medicine
as treatments for bacterial infections (Cooke et al., 2000; Martin and
Ernst, 2003; Okoli and Iroegbu, 2004). Scientists from divergent fields
are investigating plants a new with an eye their antimicrobial usefulness.
A sense of urgency accompanies the search as the pace as species
extinction cantinas. Laboratories of the world have found literally
thousands of phytochemicals which have inhibitory effect on all types of
microorganisms in vitro (Cown, 1999). The current study aimed to
investigate the in vitro efficacy of watery Origanum vulgare extract against
some prevalent isolates in natural broilers farm outbreak as well as to
study its in vivo efficacy against experimentally induced colibacillosis in
broilers. The affected chicks showed enteritis, weakness and emaciation
due to anorexia (in appetence) and profuse diarrhea. The mortality rate
was 1.75%. The most prominent isolates from diseased and freshly dead
birds were E. coli (68%). This result was in consistence with results of
Aruji et al., (2004) who reported that, the incidence of E. coli isolated
from diseased birds was 21%. Also these findings support the results of
Petermanns et al., (1989), Aquirre et al., (1992), Tsubokura et al.,
(1995) and Middleton and Ambrose (2005) they recorded that E. coli
was the commonest bacterium isolated from organs, intestinal tract and

cloacae of birds and water fowls.
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The results presented in Table 1 declared that E.coli isolation is
followed in prevalence by Pseudomonas aeruginosa (32%), Proteus
vulgaris (29%), Enterobacter aerogenes (26%), Salmonella spp. (20%)
and Staphylococcus aureus (14%) from all samples. These results agree
exactly with that reported by Szeness et al., (1979) who isolated Salmonella
spp., Staphylococcus aureus and Pseudomonas aeruginosa from intestinal
contents and bile of stock ducks. Kirkpatrick and Trexler (1986) who
isolated Salmonella from birds in an incidence rate of (1.9%). Brittigham
et al., (1988) who recorded that the prevalence rate of bacterial isolation
from coloacal swabs of wild and migrating birds were Pseudomonas spp.
(22%), Salmonella spp. (20%) and Staphylococcus spp. (15%). Petermann
et al., (1989) who isolated Salmonella from organs (5%) and intestinal
tract (3%) of the migrating birds. They added that Salmonella typhimurium
was the most frequently isolated Salmonella spp. Also, they isolated
Pseudomonas spp. and Staphylococcus spp. Hubalek et al., (1998) who
isolated Pseudomonas stutzeri (4.5%) from fecal samples of migrating
birds Pseudomonas spp. was also recovered. Also, these findings agree
with Shawkey et al., (2005) who isolated species of the poorly defined
genus Pseudomonas from feathers of migrating birds. They are suggesting
that birds may have acquired many of these bacteria from the environment.
Kobayashi et al., (2007) isolated 19 strain of salmonella typhimurium
from 328 cloacal swabs of birds. The serological serotyping of isolated
E. coli (Table 2) was found to belonged to O 78 (88.89%), O1 (22.22%),
02 (20%) and 026 (8.89%). These results were nearly similar to those
reported by Fatma Yousseff et al., (2008) who recorded that the serotype

O78 was the most common serotype isolated from diseased birds
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followed by 026, O1, O2, O157 and Ol111. The obtained results of

antimicrobial sensitivity test revealed that the watery Origanum vulgare

extract was found to be effective against all tested isolated microorganisms
in this study. Notably, the isolated bacteria were more susceptible to the
watery Origanum vulgare extract as compared to the standard antibiotic
discs except for ciprofloxacin and enrofloxacin. These findings were
supported by Chun et al., (2005) who stated that Origanum vulgare L is
an important Mediterranean herb rich in phenolic compounds with
antioxidant and antimicrobial activity. Also, these results supported by
Dulger (2005) who reported that The Origanum vulgare extracts demon-
strated antimicrobial effect against Escherichia coli, Staphylococcus
aureus, Klebsiella pneumoniae, Pseudomonas aeruginosa, Proteus vulgaris,
Bacillus cereus, Mycobacterium smegmatis, Listeria monocytogenes,
Micrococcus luteus, Candida albicans, Rhodotorula rubra and

Kluyveromyces fragilis.

Regarding the results of the second part of this study, it was cleared
that the experimentally infected non treated birds one day post E. coli
(O78 of avian origin) infection showed some clinical symptoms of
restlessness, ruffled feathers, loss of appetite, mouth breathing and
sneezing. At 48 hour post infection, autopsy of diseased chicks showed
several gross pathological lesions such as airsaculitis, severe lung
congestion, pericarditis, perihepatitis with kidney and liver congestion as
well as general congestion of internal organs indicating septicemia.
These results are close to that recorded by Bars and Gross (1997),
Mohammad and Foud (2004) in E. coli experimentally infected chickens,

Kaftrelsheikh Vet. Med. J. Vol. 7 No. 1 (2009) 586



Kawther H. Sabah et al.,

Hedawy and wassel (2005) and Dalia El-Shazly (2007) in E. coli
naturally infected Quails. The E. coli (O78) experimentally infected

unmedicated birds showed some mortality (5/20) with mortality rate of
25%. These obtained data are not far from that recorded by Badr (2003)
who reported that E. coli (O78) experimentally infected non treated (20
day-old) chicks showed a mortality rate of 40%. Also, these findings are
nearly similar to that stated by Dalia El-Shazly (2007) who found that E.
coli (O78) experimentally infected un medicated quails elicited some
mortalities (13/40) with mortality rate of 32.5%. The birds experimentally
infected with E. coli and treated with oregano tea (watery Origanum
vulgare extract) displayed slight clinical symptoms with the mortalities
being reduced to (3/20) with mortality rate of 15%. The postmortem
lesions were reduced to greater extent as compared to infected untreated
birds. Needless to say, these findings are confirmed by our obtained
results regarding in vitro efficacy of watery oregano extract against
tested isolated pathogens including E. coli (Table 3), which revealed that
watery oregano extract was effective against all tested isolated
microorganisms. Oregano (Origanum vulgare) is rich in phenolic
compounds and the highest phenolic contents were found in watery
extract. Moreover, some phenolic phytochemicals have been shown to
have antimicrobial and antifungal activity Chun et al., (2005). Given
these notions, one could attribute this antimicrobial activity of watery
oregano extract to its higher phenolic phytochemicals. In addition, this
might be owing to the immunostimulatory effect of oregano proved by
Walter and Bilkei (2004). The birds experimentally infected with E. coli

and treated with ciprofloxacin declared complete disappearance of
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clinical symptoms, reduction in lesion scores to greater extent with no
mortalities. These results may be attributed to the broad-spectrum
activity of the drug against many pathogens. This suggestion confirmed
by the findings reported by Sheer (1978) and Bauditz (1990) who found
that fluoroquinolones were active against a wide range of Gram-negative,
a number of Gram-positive and mycoplasma at low concentrations.
These findings are close to those stated by Charleston et al., (1998) who
recorded a mortality rate of 6.7% in E.coli infected chickens treated with
enrofloxacin, Abdel-Alim et al., (2000) who reported a mortality rate of
zero % in all E.coli infected and ofloxacin treated chicks, Ibrahim
(2005) who recorded a mortality and score lesion of zero % in all
affected organs of E. coli infected and marbofloxacin treated birds and
Dalia El-Shazly (2007) who reported a complete disappearance of
clinical symptoms with low mortality rate of 15% and obvious reduction
in the lesion score. The concurrent administration of both ciprofloxacin
and watery oregano extract to E. coli (O78) infected chickens group
divulged a complete disappearance of the clinical symptoms with greater
reduction in score lesions with no mortalities. Needless to say, these
findings certainly may be aught to the augmented effect of both ciproflo-

xacin and watery oregano extract.

Regard concerning the haematological findings (Table 4), the
infected non treated birds elicited a marked increase in total leucocytic
count, heterophile, monocyte and eosinophile at 2" and 9" day pos
cessation of treatment. These results may be attributed to stress condition
of infection. This suggestion is confirmed by those found by Fraser et
al., (1991) and Jain (1993) who stated that leucocytosis, lymphocytosis
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and monocytosis might be associated with infection. Both infected and
non infected birds treated with watery oregano extract showed a
significant increase in lymphocytic count at 2" and 9" day post cessation
of treatment. These findings may be aught to the immunostimulant effect
of oregano. This suggestion is confirmed by Walter and Bilkei (2004)
who mentioned that the oregano has a non-specific immunostimulatory

effects on immune cells.

Regarding the results of serum biochemical analysis (Table 5), the
obtained findings displayed that, E. coli (O78) infected unmedicated
chicks elicited a significant increase in serum AST and ALT levels.
Increased serum AST level has been associated with hepatocellular
damage in chickens, turkeys and ducks Campbell and Coles (1986).
Serum ALT has poor specificity for liver disease and the clinical
relevance of an increased ALT values is decreased. For this reason, ALT
frequently is omitted from avian clinical chemistry panels Harr (2002).
The most common cause of elevated serum AST activity in birds is
hepatic disease, while ALT is neither a specific nor a sensitive test for
hepatocellular disease in birds and may be useful for the detection of
hepatic disease only in carnivorous birds Thrall et al., (2004). The
infected birds treated with ciprofloxacin displayed a significant decrease
in serum AST and ALT values at 9" and 16" days post cessation of
treatment as compared to the infected untreated group. These results are
not far from those of Hassan and Gaber (2005) who recorded a
significant decrease in serum AST level (one week post ofloxacin
treatment and 2 weeks post E. coli infection) in chickens. These findings
are also go head in head with the results of Dalia El-Shazly (2007) who

showed that marbofloxacin treatment in E. coli infected birds elicited a

Kaftrelsheikh Vet. Med. J. Vol. 7 No. 1 (2009) 589



Antibacterial Effect Of Origanum Vulgare And Associated ...

significant decrease in serum AST level at 5 weeks old (2 weeks post
marbofloxacin treatment and 3 weeks post infection). The E. coli
infected chicks treated with watery oregano extract only or treated with
both watery oregano extract and ciprofloxacin denoted a significant
decrease in serum AST and ALT values as compared with infected
untreated group. Meanwhile, these results are non significant when
compared with non infected non treated and non infected oregano treated
groups. These findings may be attributed to the antioxidant effect as
stated by Zheng and Wang (2000), Pizzale et al., (2002) and Chun et
al., (2005) who reported that oregano (Origanum vulgare L) is an
important Mediterranean herb rich in phenolic compounds with antimic-
robial and antioxidant activity. The antioxidant activity of phenolic
compounds in plants is mainly due to their redox properties and chemical
structure which can play an important role in neutralizing free radicals,
chelating transitional metals and quenching singlet and triplet oxygen by
delocalization or decomposing peroxides. The E. coli infected non
treated birds displayed a significant increase in serum uric acid and
creatinine levels allover the experiment. These findings are close to those
of Mellata et al., (2003) who stated that avian pathogenic E. coli belongs
to extra intestinal pathogenic group of E. coli, which causes septicemia
in poultry. These results are confirmed by Dalia El-Shazly (2007) who
recorded a significant increase in creatinine and uric acid levels in E. coli
infected non-treated birds along the whole experimental period. The
infected chicks treated with ciprofloxacin showed a significant decrease
in serum uric acid and creatinine levels at 9™ and 16™ day post cessation
of treatment as compared with infected non medicated group. These

results indicating renal tissue improvement and may be owing to the
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therapeutic effect of ciprofloxacin removing the bacteria and minimizing
its damaging effect on renal tissues. This suggestion is confirmed by
Ibrahim (2005) who reported significant decrease in uric acid level at 4
weeks old (one week post marbofloxacin treatment) in E. coli
experimentally infected chickens and Dalia El-Shazly (2007) who recorded
a significant decrease in serum uric acid level at 5 and 6 weeks old (2
and 3 weeks post marbofloxacin treatment) as compared with infected
non treated group. The E. coli infected birds treated with either watery
oregano extract alone or both watery oregano extract and ciprofloxacin in
combination induced significant decrease in serum uric acid and
creatinine levels at 9™ and 16™ post cessation of treatment as compared
with infected non treated group, meanwhile these changes were non
significant as compared with both non infected non treated and non
infected watery oregano extract treated groups. These improvements may
be aught to both therapeutic effect of both ciprofloxacin as discussed
before and the kidney protective effect of watery oregano extract owing
to its antioxidant effect of its phenolic compounds content Zheng and
Wang (2001), Pizzale et al., (2002) and Chun et al., (2005). The E. coli
infected non treated chickens provoked a significant decrease in serum
total protein, albumin levels (Table 6), as compared with infected non
treated group. These results indicated hepatic damage because liver is
responsible for the production of a great proportion of plasma protein
Cole (1986). E. coli infected and ciprofloxacin treated birds showed a
non significant change in serum total protein, albumin and albumin at 2™
day post treatment as compared with infected non treated group. These
findings may be attributed to liver affection, as liver is the source of total

proteins Cole (1986). The E. coli infected birds treated with watery

Kaftrelsheikh Vet. Med. J. Vol. 7 No. 1 (2009) 591



Antibacterial Effect Of Origanum Vulgare And Associated ...

oregano extract or their combination elicited non-significant changes in

total proteins, albumin and globulin at 9™ and 16™ post treatment as

compared with non infected non medicated group; meanwhile these

changes are significantly increased when compared with infected non

medicated group.These results indicating improvements in hepatic functions

because of hepatoprotective effect of watery oregano extract owing to the

antioxidant effect of its higher contents of phytophenolic compounds as

previously discussed.

Table (1): Incidence of bacteria isolated from diseased and freshly birds.

-
Samples Total Freshly dead Total No. of
No. of diseased chickens diseased and
n=60 n=25 freshly dead
n=85
Microorganisms No. % No. % No. %
E.coli 45 75 23 92 58 68.2
Salmonella spp. 10 16.67 10 40 20 23.5
Ps. aeruginosa 20 33.33 12 48 32 37.6
Proteus vulgarius 19 31.67 10 40 29 34.11
Enterobacter aerogenes 12 20 14 56 26 30.6
Staphylococcus aureus -- - 14 56 14 16.47
Total 114 95 209

n= number of examined birds

No.=positive number

% was calculated according to number (n) of examined bird.

Table (2): Serotyping of E.coli

Total no. of isolates n=45
Serogroups No. %
078 33 88.89
026 3 8.89
0O1 2222
02 4 20
Total 45
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