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SUMMARY

A total of 274 apparently healthy and ailing or re-
cently dead diseased turkeys were bacteriological-
ly examined to detect the prevalence rate of P.
multocida. The total incidence percentage of P.
multocida in apparently normal turkeys was 4.1%
but it was 9.7% in diseased ones. Confirmation of
isolates was done by morphology, growth charac-
teristics, biochemical reactions using 20 NE/API
system. Serotyping of isolates by using indirect
haemagglutination and gel diffusion precipitin
lests revealed that A : 1 (38.1%); A:3 (23.8%);
D: 12 (14.3%); F: 4 and - : 1 (9.5%) each as A:-
(4.8%) were identified. The superiority of colistin
sulphate, nitrofurantoin, gentamicin, kanamycin
and oxytetracycline against P. multocida of tur-
keys origin were recorded. Experimental infection
of the most prevalent serovars in 6- week old
Bronzy twrkeys were done. The clinical signs,
POSL - moricm cxamination, mean dcath time,

Mortality rate and reisolation of the organism
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were described in delails.

INTRODUCTION

Fowl cholera associated with the bacterium Pas-
teurclla multocida has been one of the costlicst
diseases in the turkey industry in Egypt (Farid ct
al., 1987). Fowl cholera often appears as a contag-
ious, septicaemic disease of turkeys associated
with high morbidity and mortality but chronic
conditions also occur (Blackall et al., 1998). The
severity of the disease and ‘its incidence is influ-
enced by environmental factors such as crowding,
climate, nutrition and concurrent discasc (Nestor

et al., 1996).

Application of rapid identification system (o vete-
rinary clinical microbiologists requires accuracy
in identifying these bacteria. The incidence ol P,
multocida in apparcntly normal turkeys varicd

from 3.7% (Farid ct al, 1987) up to 4.7%
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(Rhoades et al., 1992). Some workers have isolat-

cd P. multocida from disecased turkeys with vary-
ing percentages (Aouad
et al, 1991,

5.5%).

10.13% and Nestor et al., 1996,

It was recorded that serotypes "A" and "D" of P.
multocida were particularly present in turkeys by
some workers such as (Snipes et al., 1990; Lee et

al,, 1991 and Fegan et al., 1995).

The aim of the present work was to record the
prevalence rates of P.multocida isolated from ap-
parently normal and diseased turkeys in Fayoum
Governorate, complete identification and serolog-
ical typing of isolates, invitro study of the re-
sponse of isolates to different chemotherapeutic
agents as well as studying the pathogenicity of the
most prevalent serovars in experimentally infect-

ed turkeys.

MATERIAL AND METHODS

Samples were collected from the internal organs
of 176 turkeys suspected to be suffering from pas-
teurellosis. The samples were taken from the heart
blood, lungs, spleen, liver, bone marrow, ovaries
and oviduct of ailing or recently dead diseased
turkeys. Moreover , a total of 98 oropharynx
swabs were obtained from apparently healthy live
urkeys. All samples were collected from different

private farms at El-Fayoum Governorate during
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, 1978, 9.64%, Caprenter

-

the period from January 1998 the
March, 1999. ‘

Blood films were prepared from he hear bl
and liver and stained with Leishman Stain (y, "
ie and Mac Cartney, 1996) for detectiop, of the
polarity of the organism. All samples ,
streaked onto DAS selective, 5% sheep blog
agar, nutrient agar and Mac Conkey bile sall Jy
lose agar plates and then incubated at 37°C aer
bically for 24-48 hours. Pure suspected colo
of P. multocida were identified morphological

and culturally acc'ording to the crileria cited b
Krieg and Holt (1984).

Biochemical identification was carried out by us
ing API 20 NE (non enteric). The strip was
moved from its packing . It was placed in the (12
An ampoule of 0.85% NaCl medium was opere!
A bacterial suspension was prepared with a wr
bidity equivalent to tube 0.5 on the Mac Farlan
Standard tube by picking 1-4 colonies and ho
mogenized in the saline. Inoculation test W& per
formed by distributing the saline suspcnle“ in
tubes with sterile pipette. The incubation box **
closed and incubated at 30°C for 24 hrs.
strips were read according to the interpretai®”
ble provided with the kits.

. \Vﬁ
ltoC"Jn
Capsular typing of all isolates of p.md e

ion
glutind lypini

it

done by using the indirect hacrnag e
ma
after Carter and Rappay (1962)- So
. rec
was performed by the gel diffusion P

|
|
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according to Hofacre and Glisson (1986). P. mul-
tocida antiscra were kindly obtained from Veteri-
nary Serum and Vaccine Research Institute, Ab-
basia, Cairo. Pathogenicity tests for the isolates in
experimentally infected white Swiss mice was

carried out according to Matsumoto and Strain

(1993).

Antibiotic Resistance Profiles :

Resistance profiles were determined by the disc
diffusion method (Mackie and Mac Cartney,
1996). Antibiotics tested and the size of zone of
inhibition (mm) used to define resistance includ-
cd: colistin sulphate (10 ug), cephaloridin (30 ug),
erythromycin (15 ug), nitrofurantoin 300ug) ;
gentamicin (10 ug), kanamycin (30 ug), oxyte-
tracycline (30 ug), penicillin - G (10 U) and sul-
phamethoxypyridine (300 ug). Also, it was deter-
mined whether there were significant differences

in the scores of each serotype of P. multocida.

Pathogenicity of different P.multocida Sero-
vars for turkeys :

A total of 40 Bronzy turkeys six weeks old were
used in this experiment. They had been reared in
closed confinement. Swabs rubbed over the sur-
face of oropharynx of turkeys before experimental
infection were negative for P. multocida, and no
antibodies were detected in their sera. Twenty
four hours pure culture representings each of P.

Multocida serovars A:l; A:3 and D:12 were sus-

Vet Me
MLd.d..GIzn.VulA 8,N0.2(2000)

pended scparately in sterile saline. Viable organ-
isms per ml. was obtained by using Mac Farland

opacity tube No. | containing 7 x 108 .

All turkeys were classified into four groups, each
of 10 birds. The last group was kept as a control
and inoculated through the nasal cleft with sterile
saline. The 1st group was inoculated through na-
sal cleft with A:1; The 2nd group through nasal
cleft with A: 3 and the 3rd group with D:12
strain. Turkeys were observed for 3 weeks post
infection to record any clinical symptoms or
deaths. All turkeys that died or survived till the
end of the experiment were necropsied and speci-
mens from the lungs, liver, heart blood, sternal
bursa; articulations and air spaces in the head
were cultured for P. multocida. The mean death
time was calculated as described by Hanson and
Brandly (1955) according to the following formu-

la:

(No dcad at x hr) x (xhr) + (No dcad at Y hr) x (Yhr) ........
MDT =

Total No. of dead turkeys
RESULTS AND DISCUSSION

The most important enzootic bacterial disease that
threatens the turkey industry in Egypt is the fowl
cholera which causes great economic losscs in
the field of turkey breeding . This is due to the ra-
pidity of spread of the discase and deaths shown

by many of P.multocida scrovars.
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Table 1: Prevalence rates of P. multocida isolated from

examined turkeys.

Sourcc of samples | No. of examined No. of positive Prevalence rage
cascs cascs
Apparently 4 4.1%
normal turkcys 98
Discased ailing and
dead turkeys 176 17 9.7%
Ovecrall total 274 21 71.7%

Concerning 98 apparently normal oropharynx tur-
key samples examined bacleriology, 4 isolates of
P. multocida could be retrieved with an incidence
of 4.1 % as shown in (Table 1) . This agrees with
the previous findings of Farid et al., (1987);
Prantner et al., (1990) and Rhoades et al., (1992)
who found that the prevalence rates of
P.multocida among healthy turkeys were : 3.7%:

4.4% and 4.71% respectively.

The recovery of P.multocida from the oropharynx
of apparently healthy turkeys provides an evi-
dence of the importance of the role played by car-
rier turkeys in transmitting the infection to

healthy ones.

From the results illustrated in (table 1), it can be
concluded that out of 176 diseased dead turkeys
examined, 17 cases revealed P. multocida with an
overall incidence rate of 9.7%. Nearly similar
findings have been recorded by Caprenter et al.,
( 1991 ) who stated (hat the incidence of p.
multocida in discascd turkeys was 10.13%. Op
the other hand, Nestor et al., (1996) found P. muy-

tocida isolation rate was only 5.5% which is
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lower when compared with the present day

Regarding the colonial appearance of isolated;
multocida from turkeys in Fayoum Govemor
as shown in (table 2), it is interesting to note L
out of 21 isolates from apparently normal and &
eased turkeys, 76.2% showed irrediscent colonz
followed by 14.3% of mucoid form but interme
ate and rough colonies were the lowest (45
each) . It is of interest to note that all types of @
lonial variants were recognized from apparer

normal and diseased turkeys.

! : . . deler
Biochemical properties of the isolates Were

- jsola
mined by the API 20 NE tests system. All! '_
c, indole.
but they &

| o
: . cny!
negative reactions in urease , citraté phef P

not g

exhibited positive results to nitral

dase and fermentation of glucose

tate and fermentation of mannose, &

pate, adipate, malate, esculin and py
) : eme
gelatin. These results are fully in 38 0¥

el (198
that postulated by Nancy and Michacl (

Mackic and MacCartncy (1996)-

Vet.Med.J..Giza.Vol.48.No.2(2000)
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As shown in table (3), the vast majority of capsu-

Jar types from all isolates were type A. Capsular

type

wrkeys. The preponderance of capsular type A is
in accordance with data of Snipes et al., (1990)

and Fegan et al., (1995). In the present work,

Tablc 2: Conﬁrpmlion of P. multocida strains isol
lonial morphology, growth character

“A" accounted for 66.7% of isolates from

ated from turkeys by stained films, co-
1stics and biochemical reactions using

20 NE API systcm.
P No. of % of
Criteria positivity/ No. posioli(\)/ily
of strains
Stained Gram's mcthod (Gram-Negaltivc) 21/21 100%
Type of Colonial | Irrediscent 1621 76.2%
appearance Mucoid 3/21 14.3%
Intermediate 1721 4.8%
Rough 1721 4.8%
Growth In broth 21721 100.0%
characterisitics | DAS media 21721 100.0%
Hacmolysis onto blood agar 0721 0.0%
Growth onto MacConkey agar 0121 0.0%
Tested uscd Substrate
NOg (nitrate test) | Pol. Nitratc 21721 100.0%
TRP (Indole test) Tryptophane 21721 100.0%
URE (Urecase test) | Urea 0/21 0.0%
CIT (Citratc test) | Citrate 0/21 0.0%
PAC Phenyl acctate 0/21 0.0%
OX (oxidasc lest) | Tetramethyl P-phenylinc diamine 2121 100.0%
NAG N-acelyl glucosaminc 4221 19.0%
ARE: Arabinosc 10721 47.6%
0)
MNE Mannose 021 O-Of
MAN Mannitol 20721 95.2%
MAL Maltosc 19/21 90.5%
0
GNT Gluconatc 0/21 0.0%
CAP Camalte 0721 0'0:]7"
ADI Adipate 021 3-3';0
MLT Malate 021 0'0?”
ESC Esculin 021 0'00/"
GEL Gelalin 0/21 N

Velm
cd"J--Gl?.z\‘Vol.48.No.2(2000)

| .

capsular typing of (he 2| turkeys ficld isolates, in-
dicated that 66.7% were belonging to capsular
type "A"; 14.3% were capsular typec "D", 9.5%
were capsular type "F" and 9.5% of the strains
were untypable. Farid et al., (1987) classificd tur-

key field isolatcs and found that many of these
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isolates were Carter type "A" with high incidence
of type "D" . Also , Abd El-Dayem (1990) isolat-
cd 8 strains of P. multocida from infected and ap-
parcntly healthy turkeys and found that type "A"
was thc most prevalent isolates. The results re-
corded in table (3) describes the somatic typing of
P. multocida by Hofacre and Glisson (1986) and
revealed that 47.8% of these strains werc type
“1". 23.8% as type "3"; 14.3% as type "12", 9.5%
as type "4" and 4.8% were untypable. Generally,
the scrotypes 1, 3, 12 and 4 were the principle
scrotypes obtained from turkeys. Also serological
identification revealed that 38.1% of the isolates
were type A:l; 23.8% were typc A:3; 14.3% as
type D : 12;9.5% as type F : 4, 9.5% as type -: 1

and 4.8% as type A :- Similar serotyping were

recorded by Hofacre and Glissop “986)
l‘
., (1987); Snipes ct al., (1990) apq Fegan,
(1995)

One of the steps in the treatment of foy cho
in turkeys , is the use of appropriaic antijg
agents. The type of antibiotic used in liy
ment should better be selected on the basis of dy
diffusion technique as shown in table (4) wy,
revealed that A: 1, A:3,D: 12, F: 4, A:- .
1 serovars of P. multocida were highly sensij
to colistin sulphate; nitrofurantoin; gentamic
kanamycin and oxytetracycline . Resistance w
shown only to cephaloridin, erythromycin, pet
cillin - G and sulphamethoxypyridine. All test

serotypes showed no significant differences |

Table 3: Coorrclation between capsular and somatic typing of P. multocida isolated from turkeys.

Somatic Typing
Source of sample No. of Capsular —|
strains Typing
3 4 6 12 | Untypable
]
Apparcatly normal 4 A |20 es]| - . 148)
turkeys D - - - -
F - -
Untypable - - -
__—/
Ailing and Dcad A 6(28.6)| 4(19.0)| - -
discased turkeys 17 D - . . 3(14.3)
F - 2(9.5) - "
Untypable | 2(9.5) - - - -
"T'utal capsular: Al = 38.1% A:- 4.8%
Somatic lyping A:3 = 2338% - .'| : 9'50/
D:12= 14,39 ' it
F4 = 9.5%
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Table 4: The results of antibiogram of P. multocida serovars isolated from turkeys

_ A:1() A:3(5) D: 12(3) F:4(Q2 Ac:-() -1 1(2)
Antimicrobial Conc. - _
_ Agemt mnnw_/m.m_?.n o m«“ﬁ:@ % mn.ww.r.n % maumﬁ?a % anwr.z % mnhwﬂﬁ %o
Colistin Sulphate | 10ug 8 100.0 | 4 80.0 | 3 1000 | 2 1000 | 1 1000 | 2 |1000
\ Cephaloridin  [30ug 2 25.0 1 200 | 1 333 0 0.0 0 0.0 0 0.0
‘ Erythromycin | 15ug 1 12.5 1 200]| o0 0.0 0 0.0 0 0.0 0 0.0
Nitrofurantoin | 300ug 8 100.0 4 800 | 3 1000 | 2 100.0 1 1000 | 2 100.0
Gentamicin 10ug 7 87.5 5 1000] 3 1000 | 2 100.0 1 1000 | 2 100.0
Kanamycin 30ug 8 1000 | 4 800 | 2 66.7 2 100.0 1 1000 | 2 100.0
Oxytetracyline 30ug 7 87.5 4 80.0 3 100.0 2 100.0 1 100.0 2 100.0
| Peniciln | 10u i sl o [oofl o | oo o oo | o Joo | o | oo
_ Sulphamethoxy | 300ug 0 0.0 1 200 0 0.0 0 0.0 0 0.0 0 0.0
_ pyridine

Number between brackets represents the number of tested strains
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Table §: Results of experimental infection in 6 weeks old Bronzy turkeys Infected with different serov

ars of P. multocida,

No, of No. of deaths per hours Ne
r n.n_".nﬂms_.&a _._._._.na _M.w.m_ W_Lh”.”._q Leslon Wﬁu_____. Survivors/[Mortality -kn_mc__i_
. on rate
8 | 24 | 4 [72 | 9 | 120 | 14a | 168 [ 192 frurkeys | *°7 | time :w.._..,.,.._ rate r
Al 10 - l - 2 1 . 1 ] 1 1 +++ [109.70rs| 310 700 |100.0%
Al 10 1 . . 1 1 1 1 . . 5 +++ | 90.0nr | 510 500 ]100.0%
A2 10 l - 1 1 1 . . . . 4 ++ | 58.5n | 6/10 40.0 80.0%
p . X 0/10 0.0 0.0%
" Control 10 . . . . . - - 0 0.0 10/1
. D s s B i, § o B e cnna. | ———— o aane [ — "l"“ - "L

Vel.Med.J..Glza.Vol.48.No.2(2000)
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heir sensitivity 10 various chemotherapeutic
.[.."st. No serotypes specific sensitivity to antibi-
;;cs was detected. The superiority of the afore-
mentioned  drugs for the invitro sensitivity
against P. multocida of turkey origins are also re-

corded by Jacques et al., (1991) and Bada et al.,

(1992).

Experimental infection using P. multocida sero-
vars A:1,A :3and D : 12 was studied in 6-
weck old Bronzy turkeys inoculated by nasal oral
lechnique. Turkeys inoculated with strain A : 1
developed ,peaked at 72-96 hours, severe progres-
sive bacteraemia that began at 24 hours post - in-
oculation and with mortality rate reaching 70.0%.
The mean death time was 109.7 hours for turkeys
inoculated by serotype A:1 . The clinical signs ob-
Served in experimentally infected turkeys were :
depression, dullness, sleepy appearance dropping
of the wings, closed eyes. Post-mortem findings
ied according to the duration of the disease.

T“"kc)'s which died up to 72 hours ( 3 turkeys) af-

:;':::lioz revealed typical form of septicaemia

Rog & haemorrhages of the subcutaneous
vessels, congestion of the lungs, liver ,

spleﬁn an .
d kidneys and congestion and petechial

h
“Morrhyges 0
Whick .
hich dieg afier
oringy
S Pericard:: : . P
n arditis, perihepatitis, peritonitis and

0 the coronary fats. Turkeys

96 hours-post - infection showed

apPCarcd
‘)lanon Fale [ 10 have areas of congestion. Reis-
dle [ ;

om all deyg turkeys was 100.0% and

(++4) . These results agrees with

k‘i()n
egg - vas

Ua, (199
4 9
1) ang Rhoades et al., (1992).

\7
“I.ML
'd
d"cl"-t'l.Vo] q
“48,No.2(2000)

.

Regarding the pathogenicity and virulence of P.
multocida isolates serovars A:3and D : 12,itcan
be noticed from (Table 5) that A: 3 was moderate
in its virulence to turkeys with mortality rate
50.0% and a mean death time reaching 90.0 hours
and reisolation rate from heart blood, liver, splecn
and lungs of dead liu'keys had reached 100% with
lesion scores (+++) . Death from serovar A : 3
usually occurs from 18 hours up to 144 hours post
- infection . The clinical signs and post - mortem
findings among turkeys dead from A : 3 infection
showed nearly similar results as that recorded for
turkeys infected with serovar A : | . On the other
hand ; the incubation period among turkeys in-
fected with D : 12 varied from 18-96 hours post-
infection . Mortality ratc lowered to 40.0% with
reisolation rate reaching 80.0% from dead infecl-
ed turkeys and lesion score of (++). The clinical
signs and post-mortem findings observed were
similar to that described in turkeys infectcd with
serovar A:1. These results seemed to agree with

that recorded by Ab El-Dayem (1990) and Lee et
al., (1991).

It can be concluded that turkeys carry the P. mul-
tocida organism in their oropharynx without
showing clinical signs and they may serve as a
vector to infect the flock of susceptible turkeys
and other birds. Accurate vaccinatin programme
is essential in order to safe guard turkeys from
such dangerous of P. multocida infection, which

represent a continuous hazard to turkey industry
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Govemorate. Education pro-

in  El-Fayoum
grammes for owners is very important to follow
sanitary conditions, avoid overcrowdness and the

use of the best vaccination programmes.
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