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ABSTRACT

Efforts were direcled to study 720 diseased chickens (broilers and broller breeders)
taken from 40 flocks with parlable elinical signs including mild to severe respiratory
manifestations elther alone or assoclated with growth retardation, arthritis. rervous
signs and lameness preceded by increase of mortalities. The mortality rates varted be-
tween 0.2% and 16.8%. Omithobacterium rhinotracheale (ORT) was isolated from 23
out of the 40 flocks (57.5%) and were recovered from vaious organs including lungs,
trachea, alr sacs, foints, stnuses, brains and yolc sacs of recently dead and diseased
birds. whtle no stratns could be (solated from heart blood. pericardium, lwer and eyes.
it could be isolated also from hatcheries that suffered from lower hawtchability, in-
creased late embryonic death and dead in shell chicks. The serotyping of the isolates
by AGPT revealed that. they all belonged to serovar A. The sensitivity tests against an-
tibiotics of the 23 lsolates of ORT revealed that 100% of the isolates were sensitive (o
amplcillin, amoxicllline. oxytetracycline, ciprofluxacine and chloramphenicol. while all
of them were resistant (0 gentamycln, streptomycin, colistine and sulphamethoxazale-
trimethoprim.  [noculation of S.P.F embroynated chicken eggs by ORT isolated stratns
revealed that there were no charactertstic lestons in embryos except some congestion in
the head and neck of the embryos. Also they could be isolated from the yolk sac of

newly hatched chicks.

INTRODUCTION

Ornlthobactertuum rhinotracheale is a recently discovered bacterium, of the rRNA superfamily
V. first named {n 1994 (Lopes et al.. 2000). The (irst occurrence was reported in wild birds and
later shown Lo be widespread worldwlide in commercial poultry (Vandamme et al., 1894). Bacte-
riotogical examination crevealed the detection of a slowly growing. pleomorphic Gram negative
rods (PGNR). wbich could not be classified into one of the known species (Charlton et al.,
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1993). This bacterium was Inliinlly named Pastcurela-like (Hafez et al.,, 1993) or Kingella-ltke
(Van Beek et al., 1994) microorganism. Bisgaard (1989) stated that the organism could be
classlifled within a group of bacteria designated taxon 28. By lurther tdentifcation of isolales ob-
lalned lrom the respiratory tracl of different species (rom different countries using genetic {axo-
nomic methopds ultirmaltely the name Ornithobacteriun was suggested tor (his new genus wilhiln
the tRNA superfamijly V and the specles name rhinolracheale was assigned (Vandamme et al.,
1994). It constltutes a distinct species and genns placed In taxonomic nelghbourhood ol the
genera Flavobacterlum, Cytophaga. Capnocytophaga :ind Riemereha (Hinz et al., 1994).

Ornithobactertum rhinotracheate (ORT) Infection is cunsidered a serlous problem facing the
pouluy Industry. It can affect all avian specles (wild and domestlic birds) and Is associated with
respiratory diseases. Air sacculites and pneumorntia arc (lie most common features of infection.
Other factors. especlally resplratory viruses and baclerial infectlons aggravate thesc clinical
signs. Infection can be transmilted horizonlally by acrosol droplets and also vertlcally in ¢ggs.
Curreatly 18 serovars designated A 1o R seem 10 exlsl (Vap Empel., 1898). Most of chicken iso-
lales belong to the serovar A.

The aim of the present work was lo tsolate ORT lrony broiler chickens and egg samples Irom
halcheries. itentify the Isolates using coavential test and APf system and study the pathogenlct-
ly of ORT stralns (n S.P.I. embrionated chicken cggs.

MATERIAL AND METHODS

Chickens : 720 broller chicken samplcs representing 40 broiler Nocks of different ages (1 to
42 day). were collected from dtlferent localities tneluding Calro, Giza, El-Sharkya and [)-Behira
governoratrs. The chickens suffered from variable clinical signs Including regplratory manlifesta-
tions, lameness, growth retardation. and nervous manifestations.

Resi{dual unhatched eggs: 543 unhatched eggs wilh culled chicks were collected [rown three
hateheries that suffered from problems of decreased hatchabllity. increased tate exnbryonic
death and increased death in shell.

Specitbens were collecled from moribund and freshly dead birdds uader aseptic condltions us-

ing sterile cotton swabs.
Isolation and identification of ORT bacteria:

Samples from different organs as {rachcas. lungs, sinuses. eyes, jolnts. alr sacs. pericardlum,
bone marrow and liver for primary isolation were cnltivated on 10% deNbrinated sheep blood
agar containing 10 ug/1m) of gentamicin sulphate to inhibl( the over growth ol other bacteria
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according (o Back et al. {1996). incubated at 37°C for 24-48 hours in microaerophilic condition
using candle jar (Vandemme et al., 1994 and Travers et al., 1896). For isolalon of other bac-
terla ths same samples werc also fnoculated on MacConky agar, brain heart Inlusion agay. PPLO
broth. MORT medium. tryptic soy agar medinm. X114 agar, Salmonella Shigella agar. brillient
green agar and Vogel Johason agac medium. then fivubated under microaerophille condition al
37°C (or 24 - 48 houcs.

The suspected colonies of ORT were examince Jor 1heir eolonial morphology (shape. size. col-
our, appearaonce, elevation, haemolysls and the acdhesion to the media). Microscopical lilms were
prepared from the suspected pure colonies andt stalnced with Gram’s stain. Other films were pre-
pared (rom different types ol colonies. which grew on other types of media for differentlal diagno-

sis.

Pure colonies of ORT were sub-cultured on semi-solid slope agar, peptone waler and braln
heart infusion broth containing NAD and 1-2% =winc¢ or horse serum as encchment 1o cuhanee
the growth and multlipllcation of ORT according (0 Opengart (1996). ORT slrains were tested bi-
ochemilcally according to Charlton et al. (3993). In addilion. biochemical identificaton by using
Apl system (Apf 20E and Apt 2YM) was done. The anti-biogram was done according 16 the tech-
nlgque described by Back et al. (1997).

Preparation of cuter membrane protein was made according to Charles et al. (1994) using
theee ORT strains originated (rom different exanmiined locks were selected. The outer membranc
proleins werc separated through sodium dodceyle sulpbate (SDS)-polyacrylamide gel-
electrophoresls, The desUned gel was scanoed using computer densltometry scanaer. Pcoteln
ractions werce expressed as percentage arca. Molecular weight was also expressed in both mark-

¢r and samples.

Serotyping of the isolales by agac gel precipitation test (AGPT) Preparation of the antigen for
agar gel precipitallon test was made according to Heddleston et al. (1972) and the test was
performed arcording to the method described by Van Empel et al. (1997).

The antjhiogram of ORT isolates was delermined according to Crudckchank et al. (1975).

Pathogenicity test in SPF eggs :

Three isolates were selected and cultivated on 10% sheep blood agac for 24 hour at 379C un-
der microaerophilc condltlon. The baclecia were haivested rom the cultures by washing with
0.15 m saline and concentrated by centrifugation o 109 colony forming units per mt. Thicly SPF

embryonated chicken eggs of 11-day-old were examined by candling. and inoculated via chorlo-

Mansoura, Vet. Med. J. Vol. VI. No. 2, 2004



M. Refai et al.... 42

allantolc membrane with 0.2 ml. of peplone broth containing 109 CFU and gentamicin suipbate.
uslng tuberculin syring according to Odor et al. {1997). The inoculated cggs were candled daily
and the embryos thal died within the first 24 hoywrs were discarded as non-specific deaths
caused by contamination oy injury. The mortalilics were (hen recorded, and were removed tom
the Incubator. Cultures were then made (rom yalk sac and allantolc fluid of the embryos ors
sneep blood agar. autrlent agar, Vogel-dJohnson agas and MacCanky agar. The embryos and (he
chorlo-allan(oic membrane were examined for any charnclecislic lesions. Control groups includ-

ed NDve eggs inoculated with sallne only and other 3 cpys Jefl without inoculation.

The live embryos were left till hatching date. and 1lie¢n the hatched ehicks were examined bac-
teriologically lor ORT.

RESULTS
Isolation of ORT from clinical cases :

From Tablc (1} it Is clear that ORT could e isolated Irom 23 oul ol the 40 flocks examined
(57.5%): age varled from 1 day to 42-day-old und morlidily rate varied from (0.2%- 16.8"v).

Incidence of ORT isolation from various organs of examined brotler flocks:

It (s evident from Table (2) that the highest rate ol fsolations of ORT was achieved Iromn the air
sacs (63%): lollowed by lungs (59%): jolnts (46.6%): fracheas (40%); sinuses (37.5%): brain
{30%): yolk sacs {26.6%) and bone marrow (7.1%). while no {solation was achleved rom eycs. llv-
er, heart bluod and perlcardlum. On the whole. il was succeeded (o recover 376 tsolates from
909 organs vxamined (41.3%).

[t is worlhy to note that ORT was always isolaled in assoclalion with other microorganjsms.
From 19 (ocks showing respiratory manifestalion. QIR was assoctated with E. coli and Myco-
plasma gallisepticum, in 4 flocks with S. awreus. in I Nocks with P, aeruginosa and in 2 Nocks

wlth P. aeruginosa and Safmonelia.

Isolation of ORT from hatcherles:

From Lhe results demonstrated in Table (3). it is evident that in hatchery No. L. ORT could be
isolated from yolk sacs of one-day-old chicks (16.7%). dcad-inn-shell chicks (6.8%) atid latc em-
bryonic deaths (5.7%). Pseudomonas aeruginosa was lyequendy recovered in this hatchery. In
hatchery No. 2. ORT could be isolated from late embryonlc deaths (13%), dead-in-shell chicks
(6.8%) and one-day-old chicks (6.7%) but nol from oiher samples. This hatchery was infecled
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with Salmonclia Montevideo. [n hatchery No. 3. ORT could not be isolated {rom any ol the sam-
ples examined and only Salmonella species could be tsolated. [ atl cases. ORT could nor be isv-

lated from yotten eggs. Snfertile eggs and carly cmbryonic deaths.

Isolation of ORT on different types of media :

ORT could be tsolated suceessfully on sheep. goal. bovine. buffalo. camel. swine and rabbil
blood agar mcdia on primary isolatlon. Chicken blosd agar gave variable degrees of growth of
ORT on piimary (solation. ORT could also be isolated ty chocolate blood agar with better growth
of colonies and decreased contamtvation with other bitcteria, ORT could be isclated well on bhratn
heart tafusion agar supplemented with NAD and sorion. without addition of thalllum acetale
and crystalline penicil)in, which inhibits the growth af ORT. Also ORT could be isolated on Lryp-
tlc soy agar plates aflter 24-48 hour locubation. This medium conlains enrichment material.
which enhances the growth of ORT colonies. No growlh was observed in PPLO broth. On (he oth-
er hand. ORL could not be isolated on other inedia such as Vogel Johnson agar. XL'T4, Salmo-
nella Shigeilo agar (8.S.). MacConkey agar and Brillicnd green agar (Table 4).

Enhancement of the growth of ORT

a - Sheep blood agar without additlon of antibiotics : It was observed that there was an in-
crease in the number of other bacteria as £.coli. Proleus and Staphylococcus spp. on blood
agar, which contajned antibiotics. Such bactena overgrew ORT colonles, which are com-

monly very small in size.

b - Sheep blood agar containing gentamicin sulphate : The colonles of ORT on his medi-

um werve observed easily due to suppression ol (Lie olher bactertal contamination.

¢ - Sheep blood agar after addition of gentamicin and 1% NAD solution to the medta : It
was abscived that ORT growth was enhanced by addition of NAD (o (he medlum and addi-
tion ol gentmycine sulpbhate to the medium proved 1o be necessary lor selective isolation of
ORT. IJowever. blood agar plates without antibiotles should be always used also Lo prevent

missing of the 5%- 10% antlbiotic susceplible isolalcs.

Growth at different types of incubation temperature.

The oplimum growth was obtained, when the plalcs were Incubated at (37-38°C.) However.
ORT could grow also al varlous temperatures, namely 25. 30, 35. 40. 42°C aad bad growth was
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observed at 45°C.
Identifecation of the Isolated organism.

Examlnallon of smears stalned by Gram's sfain prepared from suspected colonles revealed
the presence ol Gram negatlve. pleomorphle. vl shaped bacterfurn which was non-capsulated
and non-sporulated organism. It appeared as short and plump rods that measured 0.2-0.9 X {-3

microns.

Colonles on blood agar appeared as pin-point colonies. less thanlmun in dlameter after 24
hours and by 48 hours, colonles were pin-headed. approximately 1-3 nun In diameter. circular.
opaque gray to graylsh white. sometimes with reddish glow colouratlon. The colonles were con-
vex, with smooth surface. rounded. glistening. shinny raised on niedia surface. wilh entlire edge.
non-pigmenticd, non-adhesive and non-haemolytic. The colonies had a characteristc butyrle

acid odour.

When the primary cultures were subcultured. (he volony size becaine more uniform. Subceul-
tures of ORT colonjes on dilferent types of media could be done acrobically without need to CO2
tenslon for optimal growth and were oblained alter 24 hours incubation. The colonies reached a
rcasonable size and had characteristic butyric acigd ndonr. ORT grew well in peplone water. brain
heart infusion broth and tryptose soy broth with unitarim turbldlty. ORY isolales grew o senil-

solld slope agar and remajned viable for 3 months when preserved at 49C.

Biochemical identification using standard biochemical tests :

The blochcmijcal test results of the Isolates compared wilh the results of 18 reference s(rans
ol O. rhinotrachedle reported by Hinz et al. (1994) wese given Jn Table (5). All strains of O, rhi-
notracheale were positive In Lhe oxidase test. negatlve catalase and methyle red tests and some
strains gave positive VP test. No growth was obscrved on Sinnimon's citrate agac medlum and no
moWity in molility medium, indole was nol defectied in mollljly indole ornithine (MIO) wediuns.
Some strains grew on TSI stants with acld production in ithe butt and slant porttons ol the tube.

Urea production was variable as determined In bolhy Chrislensen urea agar stants and Lroth.

All [sojates did not hydrolyze gelatine atter 24- 48 howrs and gave a positive reaction (acid pro-
duction without gas) In both oxidation and fermentation test tube media. The acid production
from carbohydrates was tested jn phenol red broth basc containing one percent carbohydcate
and 2 per cont inactivated chicken serum. Although hicavy inocula were used. positive reactions
dld nol appear helore 48 ta 72 hours incubation. Glucose. galactose, lactose, maltose. and fruc-

tuse were lenuented by majority of isolates. Fermenialion reactions of manitol. xylose. sorbitol.
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salicin. Inositol. glycine and trehalose were variable
Biochemical identification of ORT isolated from broiler chickens using Apl 20E

Table (6) Jdemonstrates the reactlons of ORT i AP 20 14 Syslén). The biochemical tesi resulls
of 23 Isolates were compared with three relerence stiins jsolated in South Africa and published
by Travers et al. (1996) and lhe rcference NO. 3 was published by Van Empel et al
(1996). All isolates were (100%) positive (or l)-[.(;l|'(l(*ln.\‘i(lase (ONPG) and arginine debycholase
(ADH), (56.5%) of the isolates reacted posttively in the yivease test., (73.9%) In Vogous- Proskav-
er test, while they proved to be negative in lysine decarboxylase. ornithine decarboxylase. cltcale
utllization. H2s production, tryptophane deaminasc. indole and methyle red. Three isolates were
positive for gelaline liquifaction after 48-hour incubahon. The resulls of fermentation of glucose.
galactose., manito), inositol. sorbitol, rhaminosc. sucrose, meliliose. anmyglalin and arabluose

were variablc.

Determination of enzymatic activities of ORT isolates by Api ZYM system :

As shown in table (7). the enzymalic reactions ol ORI isolates in comparison to rcference

strains described by Vandamme et al. (1994) showed nmilorm resulls.

Serological Identification of the isolated organism :

Serotyping of all positive isolates by using agar gel precipitation test with specific monovatent
antisera against ORT (serovar A to R) revealed 1hat all jsolates belonged lo O. rhintracheale sero-

var A.

Determination of antibiogram of the isolated ORT straing

The resulis as shown In table {8) indicated that :\) lested Isolates (100%) were sensigve o
ampicilline, amoxicilline, oxytetracycline. ciprolluxicine and chloramphenicol: (70%) of the
strains weye sensitive ta doxycyeline: (35%) to envolluxacine: (22%) to ecythromycin, and [(13%)
of strains were sensitive to flumigaine. All stcains were resistant to gentamycin. streplomycin.

sulphamecthazol-Leymethoprim and colistine sulphate.

Pathogeunlcity of some ORT isolates to 11-day chicken embryos :

The inoculation of ORT Inta 11- day -0ld embiyos in SPF eggs caused death of 7 oul of 30
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cases (33.3%). The death of one embryo on (he frst day post inoculation }s most probably acci-
deotal. The 9 other deaths spread. however, on the 4ih.-10th. day post Jnoculatlon. with highest
rate on 4th PI. ORT was recovered [roma alt dead cbryas and batched chicks as Ulustrated in T
table 9). Congestlon In head and peck of dead cnbivox aind chorlo allanlolc membrane was ob-
served in dead embceyos. and dislended yolk sac in dead-in-shell. Omlthobacterium could be iso-
lated from volk sacs of hatched chicks. In two control inoculated and non-inoculalvd groups. no

mortality was ohserved and the ORT could not be isolatecd lrom the control hatched chicks.

Electrophoretic pattern of some ORT fleld isolates using SDS —PAGE:

The outer membranc protcins (OMP) of thyee representatlve strains isolated from lung. joint
and yolk sac were prepaced and electrophatiezed in SDS-PAGE. Oblained results are shown In
Figure (1). The majority of protein bands were locided in bhelween 16.233 - 111,19 KDa.

The three stralns shared a common moleculay weipht at 45.525 KD: 34.696KD: 26.383 KD
and 16.233KD. The strain no. 2 and strain no.3 were ncarly similar to each other with some mi-
nar varfation in expressfon of protein bands. The dillerences were noted in lack of prolein
expresslon in bands no. 2.3 and 7 of the strain no. 2, and bands no.2. 3.4.5.6.7.8 in lhe strain

no. 1 in compar(son to straln na. three.

DISCUSSION

In (he present study. f(oure broad categaries of symploms were (dentified, the flyst being pri-
marily upper resplratory signs, which were associaled with maortalities and the results revealed
that 65.5% ol respiratory cases were posliive for ORT isolation. This finding (s rearly simlilar to
Investigailon recorded by Hafez (2002) and Travers (1996). The sccond category Included res-
piratocy manifestations associated with growth relardation as mentloned by severat authors
(Joubert et al., 1996; Van Beak et al., 1994 and Sprenger et al., 2000). The third group
showed lameness and arthrilis with swelling of infraorbilal sinuses. These slgns were reported
also by Van Empel (1994). Clark (1996) and Travers et al. (1996). The last category showed
nervous slgns (ataxia, head tremors) followed by respiratory manifestations. Simtlar observations
were reporled by Van Emple and Hefez [(1999) and Sakal et al. (2000). In all groups there were
poor average-claily galn and feed converslon rate as reportec by Van Empel and Hafez (1999).

The cascs demonstrated (n this study sugdest Lthal Lhe straln of ORT isolated (n Egypl Is palh-
ogenic and causes serious problems particularly in older age. Different Investigations showed

(1at the ORT was present in the chicken population in Egypl and plays a significant role In the
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diseases (El-Gohary, 1998; El-Gohary and Awaad, 1998). Therelore in cases associaled with
respiratory diseases, lameness problems and head tremors: ORT should be considered as a pos-
sible causalive agent Jn association with other primary or secondary palhogens and thus, isola-
tion techniques should be adapted accordingly (Hafez, 1996 and Sakai et al.. 2000).

ORT could be {solated. In the present work. from diflerent organs as lungs. alr sacs. (racheas.
sinuses, joinis. brains. pericardium. yollc sacs. This was recorded by other authors. c.g. El-
Gohary and Awaad (1998 ) and Joubert et al. (1999). Moreover. [t was reporiled that the alr
sacs, lungs and tracheas are the most suitable argans for primary Isolalivas (rom cascs of res-
plratory infcclions (El-Gohary and Awaad. 1998). whilc joints and brains are preferred in cases
of arthritis and menlngitls (Joubert et al., 1999). Culture of hieart blood and liver under Nekl
condition has revealed negative results. This finding agrees with, Hafez, (2002). Also ORT could
be isolated from non-absorbed yolk sac of 4-day-old chicks from 2 separale outbreaks of high
moralities and (ncreased number of culls in conconlant infection with Salmonella Montevedeo

and associalad with Pseudomonas aeruginosa.

It Is worthy to mendon that. ORT was found assncinied witly halchery problems. and couid be
Isolated In low Incidence from dead in shell. late cimbryvonie death and one dav old chicks in con-
comltant (nfection with Saloionella Montevideo and Pscadomonas aerugenosa infection. Ts
finding goes in agreement with that of El-Gobary (1998): Nagaraja et al. (1998) and Van Em-
pel (1997). On the olher hand, ORT could not by isalaicd from Infertile ¢ggs or early cimbrvonle
death. Thls was exptalned by the finding that ORT didd nuf survive on egy shell for morce than 24
hours (Varga et al., 2001).

[t Is to be noted that the organism is slowly growing and veeds longer jncubation period
(Travers et al., 1998). The successful 1solation of OKI in Whe present study is attribuled to the
constderation ol all these polnts. Moreover. the addilion of gentamicin to the medium was eflec-
tive In suppression of conlaminabing bacierda. Since i has been shown Lhat most of OR1 isolales
are cesistan! {o gentamlicin, Back et al, (1997} recommmended the use of 10 ug gentamicin per 1
Ml blood agar medium to jsolate ORT from conlaminaled samples with fast growing bacteda as
E. coll and P’roteus. ‘This is also the opinion of Van Empel (1996) and DeRosa et al. (1996).

The sensilivity of the isolated stralns against 13 anfimicroblal agents was studled by using
disc diffusion lechnigue. The results revealed that the isolales were 100% sensltlve to ampicil-
Jine, amoxicilline, oxyletracycline clprofluxacine and chloramphenical. These results vesemble
those obtained by El Gobary and Awaad (1998) and Joubert et al. (1999). Poor sensitivity of
the isolates (o envolluxacine and Oumiguine was reporied also by Hafez (1996); Van Beek et al.
(1894) and Hinz et al. (1994), On the other hand. all stralns were resistant to geniamicin,
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streptomycin: sulphonamid trimethroprim andl colistine T'his was (0 agrecnent with Devriese et
al. (1995); Dudoyt et al. (1895);; Odor et al. (1997). El Gohary (1998) and Abd-El Ghany
(2000).

The confirtnation of strains could be carried out vising serological exarnination with known
positive antisera o agar gel precipitation test (AGI”(1 wid ELISA according to Van Empel (1998)
and Hafez and Sting (1999). Cwirenlly I8 serovars cesignated (A to R) seem to exist according
to Van Empel (1998). Serotyping of the 23 strains ol ORT recoverd in the present study by us-
ing AGPT revealed that all tested isolates were belonging Lo serovar A. This (inding was supporl-
ed with the previous results recorded by Hafez (1996); El-Gohary and Awaad (1998); El-
Gohary et al. (1998); Van Empel (1998), AbdEl-Gbany (2000) and Sanaa (2002]. They men-
tloned that ORY serovar A s the most prevalent, imporlant and common serotype identilied in

chicken.

Attempts were also done to lavestigate the palhiogeniclty of ORT isolates In embryonaicd
chicken eggs and the possibllily of egg transmission (0 hatched chicks. Inoculation of ORT on
CAM of 11-day SPF embryo chicken eggs revealed ihat. OIRT could be propagated (o chicken em-
bryos afler 24 hours post tnoculation and large npumbers of bacteria can be Isolated lrom (he
yolk in pure lorm. On the other hand. no pathgnamonic lesions could be detected in the inocu-
lated embryos excepl some congestion in head und neck of the dead embryos and the embryonle
mortalles were (33.3%). Also ORT was jsolaled Irom (he yolk sacs of (he newly batched chicks
suggesting tUw posstbiity of egg ransmission. This finding agrees wilh Negaraja et al. (1998),
El Gohary (1998) and Hafez (2002).

Charactcrization of the three ORT ficld isolates by (he outer membrane protein extract usling
SDS-PAGE (echnlgue revealed that there were substantial dilferences between individual field
strains. The majority of the protein bands wesce located belween 16.23- 111,19 KD. The stralns
had a shaved common molecular welght at 45.52 : 34.69 : 26.38 : and 16.23 KD. Thesc results
are ncarly simijlar to the results reported by Hung and Alvarado (2001} The difference fn the
proteln malkcup of the isolated strains may conglituic o major problem in Lrials of vaccine pro-
duction against ORT tnfection and preparation vl a sub upit vaccine depending on the shared
genes between different isolates. Thls should be taken in consideration on preparation of such

‘vacclne to overcome this obstacle (Sanaa, 2002).
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Table (1) : Results of ORT isolation from clinicall

No. of No of
examined tested
flocks chickens

40 720

infected flocks.

No. of
positive
focks 3

0.2%-16.8% 23

Range of
mortality

Percentage of
positives

57.5%

Table (2) : Incidence of ORT isolation from various organs of broiler chicken.

0 Total No of Total No of ORT Rate of ORT

rgans . .

L examined orpans isolates isolation
AJr sacs 240 152 63%
Lungs 160 95 59%
Tracheas 95 38 40%
Peircardium 46 0 0%
Sinuses ' 24 9 37.5%
Livers 48 0 0%
Eyes 32 0 0%
Joints 60 28 46.6%

| Bone magow 14 i 7.1%
 Brains 40 12 30%
Yolk sacs 150 40 26.6%
|! ___Total 909 378 41.3%

. No. of o Other bacterial
Hatcheries Total No. ORT + Isolation % infection
Hatchery (1)
{E {8 0 0
E.D 29 0 0
L.D 70 4 5.7 Psendomonas
Dead-in-sheil 88 6 6.8 aeruginosa infection
Rotten egg 24 0 0
QOne-day chicks 30 5 16.7
Hatchery (2)
I.E S6 0 0
Eg %? 2 139 Salmqnella species
Dead-in-shell 29 2 6.8 infection
Rotten egg 18 0 0
One-day chicks 30 1 3.3
Hatchery (3)
LE 27 0 0
EB :é 8 8 Salmonella  species
D;taa-in-she)l P 0 0 infection
Rotten egg 9 0 0
One-day chicks 30 0 0

IE = infertile eggs, LD = late embryonic deaths, ED = Easly embryonic deaths
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Table (4) : Different media used for Isolation of ORT.

Types of media
-Sheep blood Agar

ORT positive isolates
+

50

Reference strains*
+

-Goat blood Agar

-Bovine blood Agar

-Buffa)o blood Agar

-Camel blood Agar

-Swine blood Agar

-Rabbif blood Agar

-Chicken blood Agar

|+ |+|+H|[+]|+H]|+

Z\|Z|Z|(Z|Z|+ |2

-MacCkonkey

-Brain heant infusson Agar

+

41

-PPLO broth

-MORT

-Vogel Johnson

-XL T4

-Brilliant green

-S.S. Agar

-Tryptic soy Agar

-+

+ | Z|Z(Z|Z|Z]

Positive =(+) Negative =(-) Variable =(V) Not tested=(N) *Reference strains growth results were
reporied by Vandamme et al. (1994) and Lombardi et al. (1999)

Table (5) : Biochemical identification using standard biochemical tests:

Reactions ORT isolates(n=23) Reference strains (18)
Gram stain Gram negative rods (23) Gram negative rods
Catalase Negative (23) Negative (17)
Oxidase Positive (23) Positive (17)
Indole Negative (23) Negative (18)
Urease Positive (13) Positive (18)
Voges - Proskauer Positive (17) Positive (17)
Methy) red Negative (23) Negative (18)

Positive (4),

Growth on TSI Negativc(l-l)h oroduction Not tested
Citrate utilizafion Negative (23) Not tested
Ornithine decarboxylasc Negative (23) Negative (18)

Oxidative/fermentation of

The results of 18 reference strains puplished by Hinz, (1994).

Mansoura, Vet. Med. J.

-glucose Positive (18) Positive (15)
-fructose (variable) Positive (17)
-Jactose Positive (19) Positive (18)
-maltose (variable) (variable)
-galactose (variable) (vanable)
-mannase (variable) Not tested
Motility test Non motile Non molile

Vol. VI, No. 2, 2004
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Table (6) : Biochermcal identification of ORT isolated from broiler chickens using Api 20E.

No of suspected isolates R R
1
1 2|34 (S 6|T7T |89 i 11 12 13 14 15 16 17 18 19 20 2] 22 23 z, | ¢
3
ONPG + |+ |+« |+ |+ ]|+ ]|+x]+ ]|+ ]+ + + + + + + + -+ + + + + + + o+
aADH LR O T O e e e + + + -+ + + + + * + . + + + - +
LDC - - - - - - - - - - - - - - - - -
one - - - - - - - - - - - - - - -
CIT . . N B . . - - 4+ | S+ e . R .
H.S - - - - - - - - - .
URE + + + + + + + + + + -+ + - - - - - - M - + -
TDA - - - - - - - - - - - - - - - - . -
ND - - - . - - - - - - - - - - - - - - -
VP + + + |+ |+ 1+ + + + + + + + - + + + + - - *
GEL - - - - - - - - - . + - + - - - -
GLU + + + L + |+ | + e + + + + + - + + + + + + + + + +
AN - - B . . . . . . . B A + + + + + + ¥ + - + N
NO - - - - - - - - - - .- - - - - - - - - -
SOR - - - . - - - - - - . - - . - - - + + . - -
RHA - - - . - - - - - - - - - + + > - + + 3+ +
SAC - - - . - - . - - - - . . s + + + - + + + * + .
MEL - - - - . . - . - - - -, + + + -+ + + + + + +
AMY - - . - N .. . - - - - + + “+ + + + + + + + -
ARA - + + + + + | + + + + + + + + + - - + + + + +
Caralase - - - - - - - . - - . - - . - - - - . - - - - - -
Motality - - - - - - - . - - - - - .« - - - - . - - . - . -
OVF 1est |+ 1+ |- + |+ |- + |+ |+ + . + + + + . + + + - + + +

Three reference strains isolated in South Afnca and published by Travers of al,(1996) and the reference NO. 4 was reflemred 1011 by Van Empel ¢t al. (1 996).
ONPG: Beta galactosidase. ADH : Arginime dehydrolase. LDC : Lysine decarboxylase  .ODC : Omithine decarboxylase.

CIT :Cirzte ubtizanon. OX : Cytocheome oxidase, H2S  : H;S production (hydrogen-2-sulfide production). URE  : Ureass,

TDA : Treptophane deaminase IND  : Indote production, YP ¢ Acetoin production REA : Rhamnose (Fermentation / QOxidation)

CEL : Gelatinase.G LU : Glucose {Fermentation / oxidation). MAN : Maanitol (Fermentiton £ Oxidauon).

MNO : [nositol (Fermentation / Oxidatton)  SOR : Sorbitol (Fermentadan [ Oxidanon). RoReference strams

H1S : H;5 productaon (hydrogem-2-sulfide production). GEL : Gcla_lina.sn:. ARA : Amabinose
URE s Urease, GLU -1 Glucose {Fermentation / oxidanon). SAC : Sucrost
TDA  : Trepiophane dearmnase. MARN : Mannitot (Fermentation / Oxidanon). MEL : Meclhase
IND  : Indole production. INQ i [nositol {Fermentation £ Oxidation). AMY : Amygialin
VP : Accwia production SOR : Sorbitol {Fenmentatien | Oxidanon).

1D 39 1oy W

e
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Table (7) : Determination of enzymatic activities of ORT isolates by Apt ZYM system.

Reactions : ORT isolates Reference*
N-Acetyl-8-glucosaminidase Positive Positive J
Phosphohydrolase Positive Posjtive

L Acid phosphatase Positive Positive
Chymotrypsine Positive Positive

| __Alkaline phosphatase Positive Positive
Esterase Positive Positive
Esterase lipase Posjlive Positive
Leucine aminopeptidase Positive Positive

| Valine aminipeptidase Positive Positive

| Cystine aminopeptidase Posttive Positive
Trypsine Positive Positive
B-galactosidase Positive Positive
a-glucosidase Positive Positive
B-glucosidase Negative Negative !
B-Glucoronidase Negative Negative
a-Fucosidase Negative Negative
o-mannosidase Negative Negative

*Reference strains described by Vandamme et al. (1994)
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Table (8) : Results of in- vitro sensitivity of Ornithobacterjum.

58

| Name of antibiotic Abbreviation No. posifive | No. tested | Sensitivity %

Ampicilline Amp 23 23 100%
Amoxicilline Anol 23 23 100%
Oxytetracycline OoT 23 23 100%
Ciprofluxacine CIp 23 23 100%
‘Chloramphenicol C 23 23 100%
Doxycycline DO 16 23 70%
Enrofluxacine Enr 8 23 35%
Erythromycin E 5 23 22%

" Flumiquine FL 3 23 13%
Gentanycin CN O 23 0%
Streptomycin S 0 23 0%
Sulphamethazol SXT 0 23 0%
Colistine sulphate CT 0 23 0%

Mansoura, Vet. Med. J.
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Table (9) : Pathogenicity of ORT isolates on ECE of } 1 day old .

54

Days post - ORT
Age of Embryo inoculation Mortalities Lesion in embly?s reisolation
; ORT+ve
124 {* day 1130 | 3.3% | Congestion ol blood 1.0 oic twid
vessels of CAM
and Yolk sac
Congestion  of  blood :
13d 2™ day 0 0% | vessels of yolk sac and cooli::/ienhli};k
CAM 4
o 0 Congestion of blood V. of | ORT+ve in
14d 3™ day 0 0% yolk sac and CAM olk
Congestion of CAM, ;
15d 4 rd day 3/30 | 10% | Yolk sac, muscular ORT *+ ve in
Yolk sac
haemorahape, watery yolk
l6d S day 230 | 6.6% | etery yolk and changed | ooy
in color
17d 6 day 0 0% - Not done
18d 7 day 1/30 | 3.3% | Late embryonic death +ve ORT
19d 8 day 1730 | 3.3% | Late embryoinc death ORT + ve
20d 9 day 0 0% | Not done Not done
214 10 day 2/30 | 6.6 | Dead in shell ORT+ ve
. N 3/20 ill  vitality and | ORT + ve in
I day old chicks I day 0 0% distended belly yolk sac
Total No - 10/30 | 33.3% | -~ -
Control  —inoculated
and fam 20| ono | 0% | — —
noninoculated groups

*P| : post inoculation

Mansoura, Vet. Med. J.
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4 3 2 1
Fig. (1) : Coomassie blue - Stained SDS- PAGE
analysis of OMP of ORT. Lanesl,2,3:
Outer membrane protein bands of strains
no. 1,2,3, Lane 4: marker.

Mansoura, Vet. Med. J. vol. VI, No. 2, 2004
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