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SUMMARY

Bacteriological examination of 370 samples which were taken from
organs of freshly dead and diseased chickens, ducks and turkeys
showing diarrhoea and respiratory disorders (collected from different
farms at Beni Suef Governorate) revealed isolation of 34(21.25%),
38(29.23%) and 14(17.50%) isolates of P. multocida respectively and
19 isolates of Mannheimia hemolytica of which 16(10%) isolates from
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chickens and 3(3.75%) isolates from turkeys. The biological characters
of both P. multocida and Mannheimia hemolytica isolates were
discussed. PCR based technique was used in identification of P.
multocida, all examined isolates gave a single amplified product of the
expected size 460 bp.Antibiogram study showed that P. multocida and
Mannheimia hemolytica isolated from chickens, ducks and turkeys were
sensitive to ceftiofur, gentamycin, lincomycin + spectinomycin,and
norfloxacin .The present study indicated that the recent development of
species-specific PCR assay for P. multocida has provided rapid sensitive
and specific method for identification of P. multocida isolated from
chickens, ducks and turkeys.
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INTRODUCTION

P. multocida, the main causative organism of fowl cholera which
is an acute septicemic disease of various domestic and wild birds was
responsible for significant losses in poultry husbandry (Kardos and Kiss
2005), in addition Mannheimia hemolytica was isolated in pure cultures
of samples from poultry with various pathological lesions including
salpingitidis, peritonitis, pericarditis, hepatitis, enteritis, upper
respiratory tract lesions and septicemia (Addo and Mohan 1985; Shaw ef
al, 1990; Suzuki et al, 1996). Woo and Kim (2006) isolated P.
multocida from two outbreaks of fowl cholera in broiler breeder farms in
Korea, Bojesen ef al. (2007) isolated 75 Mannheimia hemolytica field
isolates from Mexican chicken egg layers. In case of ducks, Gordan and
Jordan (1982) reported that pasteurellosis is an important septicemic
disease of growing ducklings whereas Edes ef al (1994) isolated
Mannheimia hemolytica from the intestinal contents of Muscovy ducks
suffering from enteritis. In turkeys Carpenter ef al. (1989) stated that P.
mudtocida was isolated from an qutbreak of fowl cholera at a rate varied
from 0 to 72% and Ibrahim and Sohair (2000) isolated Mannheimia
hemolytica from turkeys diseased with infraorbital sinusitis. Until a short
period of time identification and characterization of Pasteurella spp.
have depended on their phenotypic characteristics such as morphology,
biochemical and serological typing (Matsumato and Strain 1993),
because of the antigenic complexity of P. multocida, serotyping was
encountered by short falls involving the occurrence of either untypable
isolates or those expressing multiple major somatic antigen (Rhoades
and Rimler 1990). In recent years many workers showed that PCR based
technique of P. multocida is a rapid technique with good discrimination
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and could be employed directly for routine typing of field isolates of P.
multocida (Shivachandra et al., 2008). The present work was aimed to
isolate P. multocida and Mannheimia hemolytica from chickens, ducks
and turkeys farms with a history of diarrhoea, respiratory disorders and
mortalities, identification of both microorganisms by conventional
methods, identification of P. multocida by PCR assay and the in vetro
sensitivity of the isolated bacteria to different chemotherapeutic agents.

MATERIALS and METHODS

Samples:

A total of 370 freshly dead and diseased birds (160 chickens from
previous study, 130 ducks and 80 turkeys) showing diarrhoea,
respiratory disoderes and mortalities were collected from different farms
at Beni Suef Governorate .The birds were submitted to bacteriological
examination.

Isolation and identification:

Isolation and identification of Pasteurella spp. was carried out
according to Cruickshank er al. (1975), Collee er al (1996) and
Christensen et al. (2003).

Animal pathogenicity:

51 Swiss albino mice 15 — 20 g were divided into three groups:
group one, 30 mice, were used for determination of the lethal activity of
15 isolates (chickens, ducks and turkeys isolates, 5 from each) of P.
maltocida, group two, 16 mice, were used for determination of the lethal
activity of 8 isolates of Mannheimia hemolytica (5 from chickens and 3
from turkeys), two mice were used for every isolate and group three,
five mice, were used as control, the mice were kept under observation
for 2 weeks before they were inoculated. Groups one and two were
injected subcutaneously with 0.2 ml of 10° C.F.U of P. multocida or
Mannheimia hemolytic obtained from diseased birds separately. Mice
died within 24-72 h after injections were subjected to postmortem
examination and reisolation of Pasfewrella spp. was carried out from
infected mice Cruickshank er al. (1975)

Antibiogram of the isolated Pasteurella spp:

The sensitivity of the isolated Pasteurella spp. to different
antibacterial agents was done by disc diffusion method using dextrose
starch agar medium according to Cruickshank ef al (1975) and
Koneman et al. (1992)
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Chemicals, reagents and buffers used in P.C.R studies of P
multocida:

(Sambrook et al., 1989, Townsend ef al., 1998)

Reagents:

Tris-HCL buffer, one mm EDTA, Tris EDTA buffer. SDS
(sodium dodecyl sulfate) solution, proteinase K solution (Sigma), 5SM
NaCL, buffer saturated phenol, chloroform / isoamyl alcohl (sigma),
hexadecyle trimethyl ammonium bromide 10%, sodium chloride 0.7,
isopropanol (sigma), 70% ethanol, Tris acetate EDTA (TAD)
Electrophoreesis buffer (50xstock), ethedium bromide solution (stock
solution), gel loading buffer
The primer used:

-Forward primer: Code KMTLsP 6 sequence
5,GCTGTAAACGAACTCGCCAC.3,

-Reverse primer: Code KMTit7 5, ATCCGCTATTTACCEAGTGGS3,
obtained from MWG Biotech. AG, Berlin, Germany.

-Agarose gel (Sigma), chemical used in P.C.R reaction were shown in
Table 1

Table 1: Chemicals used in P.C.R reaction

| Master mex
Components |
e | Content ( ul)
10x buffer (promega ) 5
dNTP | 1
Forwared primer 0.5
Reverse primer 0.5
Taq. DNA polymerase ( Promega ) 1
Template DNA 10
Sterile D.D. water 32
Total volume of each master mix. 50

Extraction of P. multocida genomic DNA: - (Ausubel et al., 1999)

Preparation of specific PCR reaction
-Specific PCR reaction of DNA from P. multocida was performed with

some modification.
The reaction was carried out in a volume 50 pl containing 10 ul of

genomic DNA solution.
-Specific PCR program and temprature profile: -
Amplification of DNA was performed by placing the tubes

containing the reaction in a MI research thermal cycler programmed to
fulfill 31 cycles. The temperature profile in the different cycles was: an

initial denaturation cycle at 95°C for 4 min, this was followed by 30
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cycles each comprising (1) denaturation step at 95°C for 1 min., (2)
annealing step at 55 C for 1 min, and (3) extension step at 72°C for 1
min. A final extension cycle at 72°C for 9 minutes was carried out.

- Electrophoreses of PCR products:

When the PCR program was terminated the PCR products were
analyzed by electrophoretic separation in a 2% agarose gel containing
ethedium bromide (0.5 ug/ml)

With 1 x buffer. Twelve pl of each PCR product were mixed with 3 pl
loading buffer and loaded mtu wells of the gell, the gel were run at
100 volt for 1 hour.

- Visualization and photography:

After electrophoreses the PCR patttmls were visualized with
U.V. and transilluminator the gels were photographed using Polariod
camera.

- Six isolates of P. multocida isolated from chickens, ducks, and turkeys
(2, isolates from each) showed high virulence to laboratory mice and
strong biochemical reactions were used in PCR assay.

RESULTS

Bacteriological examination

Out of 370 samples from chickens, ducks, and turkeys, 105
isolates were recovered of which 19 isolates were Mannheimia
hemolytica and 86 isolates were P. mulfocida (Table 2). Blood smear
from the infected birds, stained with Leishman's stain, showed the
bipolarity of the microorganisms (Fig.1).

Table 2: Incidence of both Mannheimia hemolytica and P. multocida in
chickens, ducks and turkeys.

Species Number of samples P. multocida Marmheimia hemolyitica |
No % | No %a
Chicken | 160 2 A5 1as 10
Ducklings 130 38 2023 |0 0
Turkeys 80 14 17.50 3.75
Total 370 86 2324 | 19 5.14
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Regarding to the biological properties of the isolates of
Mannheimia hemolytica, they were Gram-negative, non—motile, rod—
shaped or pleomorphic with cells occurring singly and in pairs, colonies
on bovine blood agar are mostly strongly B-hemolytic, urease, ornithine
decarboxylase and Indole negative, oxidase and catalase positive
ferment mannose, maltose, glucose, mannitol, glactose and grow on
MacConcky agar, while. P. multocida isolates were Indol, catalase and
oxidase positive, non hemolytic and ferment mannose, glucose,
galactose and mannitol, all injected mice died within 72h and showed
typical lesions of Pasteurella spp.. The in vitro sensitivity of the isolates
of Mannheimia hemolytica and P. multocida to different
chemotherapeutic agents were indicated in table (Table 3)

Table 3: The in vitro sensitivity of the isolates of Mannheimia

hemolytica and P. multocida to different chemotherapeutic

agents,
P. multocida Mannheimia hemolytica
Chemotherapeutic CHICKEN (34) | DUCKS(38) |TURKEYS(14)| CHICKEN (16) | TURKEYS (3)
5 5 5 5 3
R R R R R
Mo, % Mo, % Mo, % Mo, % No. %,

Ceftiofur (30 pg) 0 | 34| w00 |0 (33| W0 |Of|14] 100 |0 (16| 100 | O |3 | 100
Lincomycin (15

pgspectinomycin (200 | 9 | 25 | 7353 | 4 |34 | #8947 | 3| 11 | 7857 | 4 |12 | 75 1 | 2 | 6666
nz)

MNarfloxacin (10 pg) 24 | 10| 2041 | 3 |30 | 7895 | 2|12 |&87 |15 [ 31251 | 2 |6666
fgh;’h' amphenicol B0 | 3 | 3 | gs2 |28 | 10| 2632 [0 4 |28 | 12| 4| 25 [ 2] 1 [nm
Amoxicillin (25 pg) M |0 0 |3&| 4|05 |40 o 6] 0 ] 3|0 ]
MNeomyein (30 pe) M0 ] ‘|0 0 |14 0 ] 16} 0 o iflo 0
Kolistensulphate (10 pg) | 29 | 5§ | 147 | 25 | 13 | 321 |10 4 | 2857 | 14| 2 | 125 | 1 | 2 | 6666
Gentamycin (30 pg) 4 |30 | 8823 |0 |38 100 |{14] 0| 100 (3 | 13| 812 |0 | 3| 100
Streptomyein (10 pg) |0 0 |30 o0 |14 0 0 | 2 | 125 [ 3 [0 | 0
Doxyeyelin (30 pg) 31 | 3 | 88 |18 | 20| S22 12 2 (M2 | s |n2s|2 |1 |03
|
& = sensitive R = resistant

- The results of PCR based assay for moleculare detection of P.
multocida using species-specific primer was shown in Fig. 2
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Fig. 1: Avian pasteurellosis. Blood smear (notice the bipolarity)
Leishman’s stain (1000)
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Fig. 2: Electrophoretic pattern of PCR production (460 bp specific for P.
multocida) in 2% agarose gel stained with ethidium bromide.

Lane 1: DNA marker (100 bp) Lane 6 P. multocida turkeys strains
Lané P. multocida chickens strains Lane 7
Lane Larie 8 Control positive strain

Lane r;} P. multocida ducks strains Lans 9 Control nigative strain
Lane
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DISCUSSION

P. multocida and Mannheimia hemolytica can occur as
commensales in the nasopharyngeal region and lower genital tract of
apparently healthy birds and can be found as a primary or secondary
pathogen in the disease process of poultry (Mirle ef al., 1991; Tatum ef
al., 2005). In the present study P. multocida was isolated from dead and
diseased chickens, ducks and turkeys at a rate of 21.25, 29.23 and
17.50% respectively, the high rate was found in ducks was similer to
the results explained by Botzler ef al. (1991) and Blanchong ef al.
(2006) who showed that the wetland and water facilitate the
transmission of P. multocida to susceptible birds, beside that agreed
with Radad and Fatma (2006) who isolated P. multocida from 25% of
dead and diseased ducklings and Mbuthia et al. (2008) who isolated P.
multocida from 25.9% of apparently healthy ducks. In chickens the
results agreed with, Woo and Kim (2006) and in turckyes the results
agreed with Carpenter et al. (1989). In case of Mannheimia hemolytica
it was isolated from chickens, ducks and turkeys at rates of 10, 0 and
3.75% respectively, the results agreed with Byarugaba e al. (2007) who
demonstrated that avian Mannheimia hemolytica isolates were
pathogenic to chickens with only transit signs in turkeys and
guineafowls. In chickens the results agreed with the results recorded by
Lin et al. (1993) and Bojesen er al. (2003) who isolated Mannheimia
hemolytica from normal and diseased chickens at different rates, in
turkeys the results resemble the results recorded by Ibrahim and Sohair
(2000) who isolated Mannheimia hemolytica from 4% of diseased
turkeys and in case of ducks the results agreed with the results recorded
by Ibrahim and Sohair (2000) who failed in isolation of Mannheimia
hémolytica from ducks and differed from the results recorded by Fouad
and Hibat alla (2008) who isolated Mannheimia hemolytica from 4% of
diseased ducks. Regarding to the morphology, animal pathogenecity and
biochemical characters of Mannheimia hemolytica and P. multocida, all
injected mice died within 72 h, the two organisms were Gram negative,
bipolar rodes or coccobacilli, Mannheimia hemolytica were hemolytic,
oxidase and catalase positive, indol negative ferment mannose, maltose,
mannitole, glucose and galactose and grow well on MacConcky agar,
these results agreed with Addo and Mohan (1985) Angen ef al. (1999)
Christensen ef al. (2003) and Blackall et al. ( 2005). P. multocida differ
from Mannheimia hemolytica in that it was non hemolytic on blood agar
medium, didn’t grow on Macconcky agar and indol positive these
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results agreed with Karaivanov (1984) and Collee ef al. (1996). The in
vitro sensitivity test showed that both Mannheimia hemolytica and P.
multocida isolated from chickens were 100% sensitive to ceftiofur, from
81— 88% were sensitive to ‘gentamycin, 73-75% were sensitive to
lincomycin + spectinomycin, from 29% to 31% were sensitive to
norfloxacin and some isolates of Monnheimia hemolytica were sensitive
to chloramphinicol and doxycycline while most isolates were resistant
to colistin sulphate and streptomycin and all isolates were resistant to
amoxicillin and neomycin this some what differ from Semjen ef al.,
(1998) and Sarkozy er al. (2002) who showed that doxycyclin and
norfloxacin respectively were highly effective against P. multocida and
agreed with Yancey ef al. (1987) who recorded that P. multocida and
Mannheimia hemolytica from chickens were highly sensitive to ceftiofur
and Lin ef al. (2001) who showed that both Mannheimia hemolytica and
P. multocida were sensitive to ceftiofur, amoxicillin, lincomycin and
spectionomycin, moderately sensitive to tetracycline, enrofloxacin and
slightly sensitive to chloramphenicol. P. multocida isolates recovered
from ducks were highly sensitive to ceftiofur, gentamycin, lincomyein +
spectinomycin and norfloxacin, from 26 to 50 % of the isolates were
sensitive to doxycycline, colisten sulphate and chloramphenicol, few
isolates were sensitive to amoxicillin and all isolates were resistant to
neomycin and streptomycin, this result nearly resemble the result
recorded by Shaw er al. (1990), Takahashi ef al. (1996) and Radad and
Fatma (2006), in case of turkeys isolates of P. multocida, from 78 to
100% of them were sensitive to ceftiofur, gentamycin, lincomycin +
spectinomycin and norfloxacin, 28% were sensitive to colisten sulphate
and chloramphenicol and most of isolates were resistant to amoxicillin,
doxycyclin, neomycin and streptomycin, this result agreed to some
extent with the result recorded by Ave er al (2001). Mannheimia
hemolytica isolated from turkeys showed high sensitivity to ceftiofur,
gentamycin, lincomycin + spectinomycin, norfloxacin and colisten
sulphate, also moderatly sensitivite to doxycycline and chloramphenicol
and all isolates were resistant to amoxicillin ,neomycin and
streptomycin, Ibrahim and Sohair (2000) showed that Mannheimia
hemolytica isolated from turkeys were sensitive to gentamycin,
lincomycin + spectinomycin and norfloxacin. PCR assay for
identification of P. multocida recovered from chickens, ducklings, and
turkeys provided rapid, sensitive and specific method for identification
of P. multocida. Fig 2 showed that all examined P. multocida isolates
gave a single amplified product of the expected size of 460 bp as
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recorded previously by Townsend ef al. (1998) and Shivachandra et al.
(2006). The figure clearing the sensitivity of PCR in identification of all
examined P. multocida strains that consisted of chickens, ducks and
turkeys strains {Lane (2-7)} as well as control positive reference
vaccinal strain (Lane 8) and also clearing the specificity of the PCR
assay in (Lane 9), the negative control DNA sample that didn't show any
amplification products. The PCR assay enables confirmation of
suspected colonies of P. multocida in few hours while identification of
these colonies by conventional phenotypic methods requires up to five
days. In conclusion bacteriological examination of 370 samples from
freshly dead and diseased birds at Beni Suef Governorate revealed
isolation of 86 (23.24%) of P. multocida and 19(5.14%) of Mannheimia
hemolytica, identification of both microorganisms was done by
conventional methods and the recent development of species-specific
PCR assay has provided rapid, sensitive and specific method for
identification of P. multocida.
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