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sUMMARY

In the present study, Ps. aeruginosa was isolated
| jom diseased  chickens with different clinical
| manifestations. The incidence of Ps. aeruginosa

ifection in different tissues and organs was

dtected. The isolated Ps. aeruginosa  strains
were identified by traditional methods in addition
method. Moreover, the

chemotherapeutic

i one available recent
atibiogram  of  different
igents against Ps. aeruginosa isolates was car-
fled out. Morphological, biochemical and sero-
bgical identification methods were able to
?“if}’ different strains of Ps. aeruginosa. Pyo-
“n‘production was also detected using the
Yalable indicator strains of Ps. aeruginosa. An
%Ximate correlation was detected between
PYocip Production and the serotyping. So0me
fiey, were more potent pathogens for
“%d than others. Plasmid profiling Was
% and proyed to be a good tool to follow
- %mi(’logica] picture of Ps. aeruginosd

i <

(:ajm}U "‘- ’: ' ‘

populations. However, these was no clear 'é;%?m
dence to refer certain plasmid profiles to the
phenotypes of Ps. aeruginosa that were inves-

tigated in this study.

INTRODUCTION

Ps. aeruginosa is a Gram-negative, medium-
sized bacteria which was first isolated by Ges-
sard (1882). The organism is encountered in a
variety of diseases of man, animals fish and
birds. Ps. aeruginosa is capable of secreting
many extracellular products such as fibrinoly-
sin, collagenase, hemolysins and enterotoxins.

These products have a major role in the viru-

Jence of pathogenic strains of Ps. aeruginosa.

ion of birds with Ps. aeruginosa 1is very
crucial, as epidemics may spread rapidly within

flocks causing severe economic losses m?

ity, reduction in €gg P .a“ on, or =
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" for epidemiological identification of ~Ps. aer-
M by pyocin typing (Gillies and Govan,
1966; Rose et al., 1971; Jones et al., 1972 and
John and Lioyd, 1974). From the above men-
tioned background it could be concluded that,
epidemiological identification and eradication
of Ps. aeruginosa infection in birds is a diffi-
cult task and no single method for typing of
such bacteria has been generally accepted.

To figure out to which limit Ps. aeruginosa €x-
ists as a bacterial pathogen for chickens, the
present study was conducted. The overall ob-
jective was evaluation of different traditional
laboratory methods to identify Ps. aeruginosa
by serotyping, pyocin typing, antibiogram, and
pathogenicity test in chickens. At the same time,
a trial was carried out to use some recent
methods based on DNA dissimilarity.

MATERIAL AND METHODS

1- Bacteriological examination

a) Sampling

A total of 700 samples were collected from
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fra-orbital sinuses, trachea, lungs, heart blood,
liver, intestine and joints under aseptic conditions.
The samples were inoculated into nutrient broth
and incubated at 37°C for 24 hours. At the end
of incubation a loopfull  from each tube was
streaked onto the surface of pseudosel T™M agar
(BBL) and blood agar. The plates were incubat-
ed at 37°C for 24 hours.

b) Identification of isolates

The suspected isolates were purified and iden-
tified by using the general techniques described
by Koneman et al. (1992) and Quinn et al
(1994). Serotyping of the isolates was performed
according to the manufacturer's instructions by
the slide agglutination test with Ps. aeruginosa
specific antisera (Denka Seiken Co., Tokyo, Ja-
pan) polyvalent I (A, C, H, I, L-group), Polyva-
lent II (B, J, K, M. group) and Polyvalent I1I (D,
E.F, G, N- group).

2- Pyocin typing

a) Bacterial strains
(i) Ps. aeruginosa strain

A reference strain ( ATCC, 29336 ) Wwas

compared to the Ps. aeruginosa isolates.
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jal strains were s
Jth  Rescarch  Instit
from pr. RR. Gillies. Departm
ologys Medical School Edinburgh Uﬂi-

'> ,gsm' UK. Al strains were cultivated on
: ,P,,udose
ples

| TM agar (BBL) and Blood agar

y Typing P yocin produced by Ps. aeruginosa isolates  Testing of the pathogenicity of
fie WP method. was perfortticd:as. descHoeC SSEHE RIS strains of dlfferent ‘
Giles a7 Govar (1966). Each isolate was cin types to chickens was camed out
ed diametrically —across trypticase soya to the method described bﬁ
Jood agar plates (Difco) and incubated for 14 and Andrew et al. (1982). In this experiment, %0
B ,32°C; The mAcroscopic growth was re-  ten day old chicks (Al-Ahram Poultry Company R
qoved using glass slides and killed by inverting  Giza, Egypt) were divided into 7 groups m R
the plate over its lid containing 5 ml of chloro-  each group was subdivided winio. > subm
form, for 15 minutes then the chloroform was de-  five birds in each, in addition to one group

qnted and the plates were exposed to the air to  which was left uoninoculated control group

gt rid of any chloroform residues. The chloro-

form treated plates were streaked out by the  Each two subgroups in the same group were

inoculated, subcutaneously, with 0.5 ml, and 1 ml
of the same strain of 9 X 108 bacterial cells/ml
respectivly. Birds of the control
group were injected, subcutaneously, with sterile
nutrient broth. All chicks were kept under obser-
vation for 30 days. The clinical symptoms, P.M.
and trials for reisolation from infected

ight indicator strains which were grown in nu-
tient broth for 4 to 6 hours at 37°C. The streak-
ing of indicator strains was approximately in per-
pendicular lines with the original streaking lines
of the test isolates of Ps. aeruginosa. The plates
e incubated for 8 to 18 hours at 37° and the

nutrient broth

PYo'cin types were indicated by the number of exam.
ﬂm:mdicator strains which were inhibited due to chicks were done. i
Pyocin produced by the test strains and dif- s 4
fuseq g the culture mediyum Plasmid Fingerprinﬁng of Ps. mm | 7'!'.
| Gtrains of Chicken Origing,. . sl 3
LMM assay plasmid DNA was jsolated from 9 \' ‘ i
'y lates rspmsﬁﬂﬁng different serogrovi=: ©

disc diffyg;
1on method was done t0 Ps. aeru-

| vﬂ-l[ed

J.
Giza.Vol.46,No.4 A (1998)
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‘Z i ~ was isolated by the minipreparation method

‘microfuge

} ()

Finally, plasmid DNA was precipitated by abso-
lute ethanol at room temperature followed by
high speed centrifugation. After rinsing the DNA
pellet with 70 % ethanol, the pellet was dried for
5-15 minutes and dissolved in 1 X Tris EDTA
buffer with pH 8. Fingerprinting of plasmids iso-
lated from different Ps. aeruginosa strains was
achieved by electrophoresis of the DNA on 1 %
agarose containing ethidium bromide (1 pg/ml
gel). After running the gel at a voltage of 2V/cm
gel using 1 X tris acetate EDTA buffer the bands
were visualized using an ultraviolet transillumi-
nator. The sizes of the DNA bands were approxi-
mately measured against molecular size DNA
marker.

RESULTS AND DISCUSSION

Pseudomonas infection in poultry has been evi-
denced as a considerable cause for outbreaks and
economical losses (Gross, 1984). It was only

very recently when Egyptian researchers started
to consider Pseudomonas as a bacterial patho-

gen which has a major role in chicken farms out-
breaks (Awaad et al., 1981, Kheir Eldin et al.,

gus% few

karyan (1975), Koncicki and Szubsvaska (1933,

and Younes et al. (1990). This increase could be
attributed to the emergence of many antibiotic
resistant Ps. aeruginosa strains due to the im-
proper use of antibacterial agents, Actually, an-
tibiotic multi-resistant bacteria is considered 3
dangerous hazard for human as well as animg]
populations  (Cruickshank et al., 1975). The
highest incidence was found in the sample ob-

tained from chickens with respiratory symp-

toms simultaneously with joint affection (357
%). Lin et al. (1993) isolated Ps. aeruginosa
from the respiratory tract of birds with a long
history of respiratory illness. The obtained data
in Table (1) revealed also that, Ps. aeruginosa
was isolated in pure culture from the sinuses
with the highest recovery rate (4.43 %) fol-
lowed by the liver ( 1.57 % ), heart blood
(1.29 %), lungs (0.86 %), joints (0.71 %), intes-
tine (0.43 %) and trachea (0.14 %). In this
concern Bapat et al. (1985); Abdall (1987) and
Utomo and Pornome (1990).

As a confirmatory test to identify Ps. aeruginosa,
serological examination was done using the avail-
able specific agglutinating sera. The most com-
mon serotypes found among the diseased chick-
ens were poly Il groups D&G (27.27 % and

18.18 respectively) as shown in Table (2)-

Vet.Med.J.,Giza.Vol.46,No.4 A (1998)


https://v3.camscanner.com/user/download

. these strains i addition (o the sero-
# ‘ y mE resulted In mortalities for 10
chicks ranging from 40 to 100 %, This
© . more important Ps. aeruginosa serotype
qiisPoly T E-

of pyocin typing are clearly shown i
nuble (3). Out of 66 Ps. aeruginosa isolates, 27
yere positive for pyocin production with a per-

ble (4) reveals 4 serious

i
» b

multiple resistance of almost all py,
Strains recovered in the present study,

¢ {r

The percentage of resistance to gentamicin, neo-

Table (1): The incidence of Ps. aeruginosa isolates recovered from diseased chickens

Ne. Site of isolation s
i T number
Clinical signs of Sinus | Trechea Lung Blood | Intestine | Liver Joint  Jof isolates
smples) No.| % | Nof & [N & [No] % | No] % ol = | oal = No| %
Respiratory manifestation 343 |17 | 49 0 |5 |146] s 146 o | 8|23 o | astwa
Respiratory manifestation 14 2 |a2o] 1 | 71s X 5 t 1 i P
with joint affection
Rﬂpiramrymmjfeslanon 17 5 | 649 | - 0 101 13 ] I 1§ 1 a3 0 0 8 | 1038
vith diarrhoe,
| 7 2114 |31 ijwan 18 | 1028
oy manifestation 175 |7 4| -] o o | 3| m
" arthoea and joint affection
. ) .
Dm 0 0 0
91 0 . 0 0
\ ‘ | P g
6 loss| o 19| 30w jujr®
\ Aol 700 |31 |43 ] 1| o014 :

iw.
Calculateq ¢, the number of samples

"%Vol.%.No.4 A (1998)
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66

* Specific antisera were of two types: polyvalent (1, 11, I1I) and monovalent which is indicated by

uppercase alphabets.
** 0 was calculated to the total number of isolates.
- Serotyping was carried out by the slide agglutination method.

Table (3): Pyocin production by Ps. aeruginosa strains in relation to the

serotypes
Number Number of Pyocin
Serotype of Pyocin Type
isolates produging (P)
strains
* Poly. II, B. 2 2 P3,6
Poly. II, K. 1 1 P5
Poly. II, M. 1 1 P5
Poly. III, D. 18 6 P2,4(4);P1,5
(1) &P2,3 (1)*
Poly. III, E. 4 - -
Poly. III, G. 12 6 P4
!. Untypable strain 28 11 P1,5(1); P3,5
(1); P3 (2); P4
(1) & P3,6(6)

* These numbers = number of strains that produce the corresponding pyocin.
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Ofloxacin
Streptomycin
Tobramycin 3
Trimethoprim & « | na N
Sulphamethoxazole ;

* 9 was calculated to the total number of Ps. aeruginosq su;ins- (66) ok _“ ' =

Table (5): The pathogenicity of different Ps. aeruginosa serotypes to chickens after subcuta-
neous inoculation

Chicken Ps. aeruginosa * Dose in Number of Mortality
group serotype ml dead birds percentage
1 Poly II1 (E) # 0.5 1 20 %
2 Po 1.0 2 40 %
3 Poly I1I (E) @ 0.5 5 100 %
4 Po 1.0 5 100 %
5 Poly 11l (G) @ 0.5 3 60 %
6 P4 1.0 4 80 %
7 Poly TII (K) # 0.5 0 0%
8 P5 1.0 0 0%
9 Poly TII (D) # 0.5 0 0 ";
10 P2, 4 L0 : 2:%
11 Poly 11 (B) # 0.5 . 0%
12 P36 1.0 0 betr
1
13 Poly I (M) # 0.5 5 40%
i 14 P5 1.0 ; 0%
| e L5 Control 2 s
E a1 cells/ml o
* Concentration of bacterial suspension = 9x 108 bacterial o i

# Ofloxacin sensitive strains
@ Ofloxacin resistant strains .
{ Percentage was calculated to the number ©

infected chickens in each group o)

\ ’_ s (m -lht'F-\lir!vj‘r." '.
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photograph (1). Indicates the plasmid pattern of 9 serotypes of Ps. aeruginosa (1 = Poly II
group K *** (P5), 2 = Poly III group G *** (P4), 3 = Poly III group D *** (P2,4); 4 = Poly
I group M *** (P5); 5 = Poly II group B *** (P3, 6); M = marker Hind III; 6 = Poly III
group D *** (Po); 8 = Poly Il group E *** (Po) and 9 = Poly III group E *** (Po), ¥** sen-

sitive to ofloxacin, **** Resistant to ofloxacin.

Vet.Med.J.,Giza.Vol.46,No.4 A (1998)
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- metho 3

ﬁndlﬂgs should be unde, PARE
fust;th‘" negative role uf wRi TR
onsidered for a long time & dra Mhich it
eat Pseudomonas . infection; m:ﬂ:,f t::lhome to
qeed for an antibiogram screening to ‘;lurgent
qitable drug in case of isolating of ml;ﬁor::? "
ant pacteria such as P. aeruginosa from dl:::
cased chickens. However, a promising result
was obtained with ofloxacin which showed an
inhibitory effect to 80 % of the tested Ps. aeru-
' ginosa strains. This may be attributed to the
mode of action of this drug which inhibit the
bacterial DNA topisomerase II, an important en-
zyme for DNA replication. The multiresistance
property of Pseudomonas Wwas reported by

many authors and could be attributed to the
es of the cell wall rather

(Koncicki and

physicochemical properti
than antibiotic inhibiting enzymes

Szubstraska, 1988).

ultiresistant bac-

Ps. aeruginosa is a dangerous I
bacterial

efia (Randall et al, 1974). Seven
stains, well-identified serologically and typed
or pyocin production, were selected for experi-
fental infection of chickens. Table (5) clearly
Ndicates that some serotypes showed a mortality

"¢ between 60 % and 100 %. These strains Were¢
h as strain poly

ofloxacin such
to 40

foung resistant to ofloxacin Suc
“St;aip::y IIIG. On the contrary,
PSuch g showed a mortality rate from 0 %

serotypes poly [IIK and POly 1ID-

Giza. Vol. 46 No.4 A (1998)

Since Ps. aeruginosa is
some pathogen due to the

all but a few drugs, makes the N

the different isolates of this study, a way tore-
veal any possible segregation between plasmid
profiles and the behaviour of Ps. aeruginosa
toward antibacterial agents and pyocin produc-
tion in vitro. Recently, fingerprinting of plasmid
profiles isolated from Ps. aeruginosa strains
were investigated. Three samples (1, 4 and 8) rep-
resent one pattern indicated by one pand with 2
size of 20,000 bp. A second pattern consists of
one band of a lower size (12,000 bp) is represent-
ed by samples 3, 6 and 9. Sample number 2
shows a third pattern which is indicated by 2
bands (20,000 and 30,000 bp). Another different
s with sizes of 8000 and 20,000

bp is obtained from samples number 7. This is in
addition to a pattern consisting of 3 bands of ap-

roximate molecular sizes of 20,000, 30,000
n inphotograph (1.

pattern of 2 band.

P
and 40,000 bp as show
nship was detected

Actually, N0 clear relatio
this finding was not

among the three criteria and
surprising: This can

the physiochcmic

wall being the main factor which ;
 esistant nature of Ps. aeruginosa 10 differ-

ent agents (Koncicki and Szu , 1988)
Moreover the pyocin production was M.
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the biochemical characters, serodiagnosis, pyocin
typing and plasmid profiling. A special request is
passed to clinicians, laboratory diagnosticians in
human and animal fields, in addition to producers
of animals and animal products, not to use or pre-
scribe antimicrobial drugs improperly. Otherwise,
all of us are very close to a big catastrophe in
which no drug will be effective to treat SOME in-
fections caused by such bacteria as Psudomonas

and Mycobacterium tuberculosis.
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