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ABSTRACT 

Efforts were directed to stu.dy 720 diseased chickens (broilers and broiler breeders) 

taken from 40 flocks with variable clmica l slgns including mild to severe respiratory 

manifestations either alone or associated with growth retardation. arthritis. neruous 

signs and lameness preceded by increase oj mortalities. The mortality roles varted be

tween 0.2% and 16.8%. OmitllObacteriurn rhinotraclteale (ORD w as isolatedJrom 23 

out oj the 40 flocks (57.596) and were recovered from uwious organs including lungs. 

trachea. air sacs. Joints. s lnu.ses. brains and yolk sacs oj recently dead and diseased 

birds. whUe no strains could be isolatedjrom heart blood. pericardium, liver and eyes. 

H could be isolated. also from hatcheries that suJfered from lower halchabtli.ty. in' 

creased late embnJonic death and dead In shell chicks. The serotypmg oj the isolates 

by AGPT revealed that. they aU belonged to serovar A. The sel lS iti.vity tests against an

tibiotics oj the 23 iso/.a1es oj ORT revealed that 10fY!6 oj the isolates were sensitive to 

amplcfllfn. amoxlcllline. O.KtJletracyclme. d projluxacine and chloramphenIcol. while aU 

oj them tuere resistant to gent"amyctn. streptomycin. colist ine and sulpha methoxazale

trtmeUlOprim. inoculatiOn oj S.P.F ernbroynated chicken eggs by ORT tsolated strains 

revealed that there were no characteristic lesions in emb'1Jos except some congestion in 

the head wu:;i neck oj the embryos. Also they could be I.solaled from the yolk sac oj 

newly hatched chicks. 

INTRODUCTION 

39 

OmUhobacterium rhlnotrachea1e Is a reccnUy discovered bacterium, of the rRNA superfamily 

v, first named In 1994 (Lope. et aI .• 2000). TIle first occurrence was reported In wild birds and 

later shown to be Widespread worldwide In commercia] poultry (Vandamme et al .. 1994). Bacte· 

rtolOglcal examlna Uon revealed the detccUon of a slowly growing. pleomorphic Gram negaUve 

rods (PGNH). which could not be classified Into one of the known species (Charlton et aI .• 
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1993). This bac terium was tnllially named Paslcurella-lil<e (Hafe:t et al" 1993) or l<.inJ-!e!la-llke 

(Van Beek e t aI .• 1994) microorganism, Bisgaard (1989) staled that the orga nism COllie.! be 

class lOed wi! hin a group of bactelia deslgnaled !;I XOU 2t) . By furthe r Identification or Isolates ob 

tained from the respln:llory u-act of different spec ies lrolll different countries using gencti(' taxo

nomic melhods u ltirnately th e n ame Ornithoha('\crillIJl was suggested for this new gCOlls w iOlln 

the rRNA superfamily V and the s pecies name rhillol /'i l('h eale was aSSigned (Vandamme et aI., 

1994). It constitutes a dlsUllct species a nd gellus placcd In tax onomic neighbourhood of thc 

genera Flavobacterium. Cytophaga. Capoocytophill:.!a and Itiente rel1a (Hlnz et aI., 1994) . 

Ornlthobaclerlum rhinolracheale tORT) Infection i ~ ('onSiderf . .-d a serious problem faCing the 

poultry Industry. It Ciln affec l all avian species (wild <Inti domestic birds) and Is associ at cd wlUl 

respiratory diseases. Air saccu lJtes and pneumonli::l ,u'c Ihe most common featu res or infeclion. 

C Ule r factors. especially respiratory viruses a ncl bd(' lcria! inrecUon s aggravate the~(' clinical 

Signs. Infection can be transmllted horizonlally by (I!,;l'w;ol droplets and also vertically In cggs. 

Currently 18 serovars designated A. to R seem to exist (Van Empel.. 1998) . Most of chicken Iso 

lates belong 1.0 the serovar A. 

The aim of the present work was 1.0 Isolak om' (1'1111\ bl'oHer chickens Clnd egg sam ples i'rom 

hatch~rles. Ide nUfy Ule Isolates u s ing convenUal tesl ami API system and study the palhogt:lllcl

ty of ORr s trains In S.P.F. embrJonatect cn tcken cggs. 

MATERlALAND METHODS 

Chickens : '120 broiler ch icken samples rcpl'eseni in,!! 40 bl'Oiler Oocl(s of different a.l!l·S (1 to 

42 day). were collected (rom different loca lities Including Cairo. Giza . EI -Sha rkya and EI-Behira 

governoratFs. The chickens sufTered from variable e!lnl(';j1 signs Including respiratory ma nlfcsta

Uons. lameness, growth retardation. and n erVOW:i nHll1ife~laUon s. 

Residual unhatc hed eggs: 543 unhutcl1cd cAAs with culled chicks were collccled from three 

hatcheri~s that suffered from problems of (.kcl'ecl~ccl halchablilly. inc reased late embryonic 

dea. th and inneased death In shell. 

SpeCitllens were collected (rom moribund and freshly dead birds undel' ascp tlc conditions us

ing sterile cullan swabs. 

Isolation and identification of ORT bacteria: 

Samples from different organs as tracheas. lu ngs. sinuses. eyes. j Oi nts. air sacs. pericardium. 

bone marrow and liver for primary Isolation were cllJti vCt ted on 10% defibrinated sheep blood 

aga r contOJining 10 ug/llnl of gentamicin sulphate 10 inhibit th e ovcr growth of othcr bacteria 
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according lo Back et d. (l996J. incubated at 370C fi ll ' 24-48 hours in Ill i<:roaeroph ilic condition 

using <:aJldle jar (Vandamme et aI., 1994 and Travers et a1.. 1996). For Is olaUoll of o the r b;;u> 

terla ths same samples werc also inoculated on MacConky agar. bra in henrt Infusion agar. PPLO 

brolb. MORT medium. Lryptic soy agar medium , X!.T4 agar. Salmonella Shige lla agar . brillieni 

green "ga r and Voge l J ohnson agar medium. ,III,:n inn_b.lled under microa e rophilic condillon al 

37°C for 24 - 48 hours. 

The su spcded colonies of ORT were examincd iur Ihelr colonial morphology (shape. s ize . col

our. appearance. e levaUon. haemolysls and the ~dhe!" ion 10 the media). Mi croscopical filill s were 

prepared from the suspected pure colonies clnd s taim.-d with C ram's s lain , Ot.h<:r films were pre

pared from differen t types of colon ies, which grew on olher types of medi a for dJfferentl ... 1 diagno

sis . 

Pure colonies of aRT were s ub -c ultured on semh;oli(i s lope agar, peptone water ~md braJn 

hea rt Infusion broth containing NAO and 1-2% :"W illl ' or horse serulll as enrlehmenllO (:llh;) llce 

the growth and multlpHcaUon or aRT according 10 Opengnrt (1996). ORT stra ins were tested bi

ochemically accordIng to Charlton et a1. (1993) . In ~lddili on . biochcmlcalldentiOcaUon by using 

Api system (Api 20E and Api ZVMJ was done. Thc anti -hiogram was do ne <lr:cOl'ding 10 the tech

niqu e d esclibeo by Back et aI. (1997). 

Preparation of outer membrane proteIn was made a('cordlng to Charles et al. (1994) using 

Ihree aRT slnli ns or iginated from dUferent eXa lllined fl()( 'ks were sdectcd. The outer rll cmbranc 

proteins wer e separated through sodium dode('yk' sulphate (SDSI-poiyacrylaJllicie gel 

electrophoresis. The desUned gel was s canned usin,\! ('u111puter densitometry s canne r . Protein 

rrdcUons were expressed as percentage area . Molc('lllar wClght was a lso expressed In bOlh mark

er a nd samples . 

Serotyp lng of the Isolates by aga r gel preelpllal.loll test (AGP11 Preparation of the antigen lo r 

agar gel predpitatlon test was made according to Heddleston et al. (1972) and the lest was 

performed a ccordJng to the method descri bed by Van Empel et al. (1997). 

The 3ntlbiof!ra m of ORY isolates was de terrnined <HTording to C.ruIckchank et al. (1975). 

Pathogenicity test in SPF eggs: 

Three Isolat c$ were selec ted and eulUva led on I O'~ . s hee p blood agar for 24 hour at 37°C un

del; microaerophile concUUo n . TIle bacteria were ha lvcsled frOIll the cultures by washing willi 

0.15 ill saline and concentrated by centrirugation to 10!-) colony forming units per m!. '111irly SPJ" 

embryonal cd chicken eggs or II-day-old were examjned by candUng. a nd inoculated via chorio· 
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allantoic membrane with 0.2 Ill!. or peptone broth cO lllaining 109 CFU and gentamicin sulphcHe. 

us ing tuberculin syring according to Odor et al. (1997). The Inoculated eggs were candled daily 

tlnd the embryos that died within the first 24 hUlIl's were discarded as non-specific deaths 

caused by contamination or injury. TIle mortaliUc!'; were lhen recorded . and we re removed rrom 

the Incubator. Cultures were then made from yolk s,U' and allantoic nuld of the embryos on 

s heep blood "'gOlr. nutrjent agar. Vogel-Johnson "f£ar "nil MacConky agClr. The embryo!) and the 

chorlo-allanloic membrane were examined for ;:Iny dl<w:lCleristic lesions. Con1.rol gi"OlJPS includ

ed nvc eggs inoculated wllh saline only and othcr :5 e/.!./.!.o;, Idt without inoculaUon. 

The Hve embryos were len ull hatching date. ,\llCll11cn Ihe hatched chicks were eXCl llllllcd bac

teriologIcally lor ORT. 

RESULTS 

Iso)ation of ORT fl"om clinical cues : 

From Tuble {ll it Is clear that ORT could IX' IS!lldl{"d rrol)l 23 out of the 40 nocks examined 

(57.5%): age varied rrom 1 day to 42-day-old <J..)IU Illorl ;dll y rale varied rrom (0.2%· 16.H'iCl). 

Incidence of ORT isolation from various organs of examined bl"Oilel" flocks: 

It Is evident from Table (21 t1u!, t the highest mle o r 1 ~IIIHllons of ORT was achieved fro m the air 

sacs (63%) : lo llowed by lungs 159%): JOints (46.6%); I I"Clcheas (40%): Sinuses (37.5%1: brain 

(30%): yotk sar.s 126.6%) and bone marrow (7.1%1. whtl(' no Iso lation was achieved rrom eyes. liv

e r. h eart blood and pericardium. On the whole. il was :iucceeded to recover 376 lsol <:ltes from 

909 organs examined (41.3%). 

It is worlhy to notc that ORT was always b;olalcc1 in a~so('laUon with other microorganisms. 

["rom 19 flocks shOwing respiratolY nJantfeslatioll. Din \"'as assoc iated with E. coli a nd Myco· 

plasma galliseplicum, In 4 nocks w1th S . mucus. In :\ !locks with P. aen.lginosa and In 2 flocks 

WIUl P. ael"llgi1tOSa and Salmonella. 

Isolation of ORT fl"Om hatcheries: 

From the resu lts demonstrated In Table (3l. it is evident that in hatchery No. 1. om' ("olild be 

Isolated rrom yolk sacs or one-day-old c hicks (1G.7q{,). dt:~d·in ·shell chicks (6.8%) alld lillc c m

btyonic dcal h ~ (5 .7%). Pseudomonas aeruglnosa W<l!-, fl"cquenUy recovered In this hatchery . In 

hatchery NO.2. ORT could be Isolated from late embryoniC deaUts (13%), dead-in -sh ell cllicks 

(6.8%) and one·day-old chicks (6.7%) bUl not from oiller samples. This hatchery WtlS infec ted 
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w1ll1 Salmonella Montevideo. [n ha tchery No.3. O I{T C"fl\lkl nul be Isolated from any o f the sa m· 

pies examined and oll ly Sa lmonella speele~ cou ld be i:-.ulal f"d . III a ll cases. QRT cou ld nol bc iso · 

laled from mllen eggs. Infertile eggs and early c mblY0I1;(' deaths. 

Isolation of ORT on different types of media : 

ORr cou ld be is~la ted s uccessfu lly o n s heep. gOld. hovlne . buffalo. camel. swine and rabbll 

blood agar tllcdta on primary Isolati on. Cblckcll 1)10nd <tgar gave variable degrees of growth of 

aRT on pdnwry Isola UOIl. ORT could a lso be isohll cd fill chocolate blood agar with better growUl 

of colo nies and decreased contamination with olher baric ri« . ORT cou ld be Isolated we ll un brain 

heart Infusio n agar s upplemented with NAD a lld Sn"IIIIl. without addition of lhalilum acetate 

and c rys ta lline penic illin, which Inhibits the growlh nrOIf[. Also ORr could be isola ted on tryp· 

tic soy agal' plates after 24-48 hou r incubation. TIlII' lIledlum contains enrlchmeJlt InateriaJ. 

which enhances the growth of ORT colonies . No ~rowl h \Vas observed ill rl'LO broth . On jhe oth

er hand. O Rr cou ld no t be Isolated on o ther media ..... od, as vogel Johnson agar. XLT4. Salmo

ne lla S hige lla aga r (5.5.). MacConkey agar and Brill k nl .l!,·ccn agur (Ti'tble 4). 

Enhancement of the growth of ORT 

a - Sheep blood aglll' without addJUon of antibiotics : It was obselved tbal there was an in 

crease in lhe number of other bacte rl;) as £.coli. Pl"ol e us and S taphylococcus spp. on blood 

agar, wbich contained antibiotics . Such bact en<.J overgrew ORT colon Ies. whi ch a re com

monly very small in sJz;e. 

b - Sheep blood agar containing gentamicin sulphate: The co lonies of ORT o n lhl s medi

um we re observed easi ly due to su ppreSS i(>ll or 111{' (>1 her bactel1ai contamination. 

c - Sheep blood agar after addition of gentamicin and 1% NAD solution to the media: It 

was obSClved that ORT g rowth was enh<.tllt·cd b y addition of NAO to the medIum and addl· 

tion o f /.!{~nl myclne s ulphate to the m ed ltllll pn)V(!(\ 10 be neces~ry fOI' selecUve isola lio n of 

ORT. I Jowever. blood agar plates with out antibio11cs s hould be always lIsed also to prevent 

missjn~ of the 5%-10% antlbiotic susceptible isolal cs. 

Growth at different types of incubation temperature . 

The optlmu1l1 growth was obtained, when (ile plitlc:-- were Incubated a t (37-38°C.) However. 

ORT could g l'(JW a lso at variou s temperatures. namely 25 . 30, 35, 40, 42<JC and bad growth was 
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obSClVed al 45°C. 

Identifecation of the isolated organism. 

examlnatlnn of s mears s tained by Gram'~ ~Iain prcp i.lrcd from suspected colonies rcve<-l led 

the presence of Gra m negatlvc. pleomorphic . I"ll(l sh,)ptd bacteriul1I whic h was non-cHpsu la ted 

a nd non-sporulated organism. It appeured as s horl alit! plump rods that measured 0.2-0.9 X 1-3 

microns. 

Colonies on blood agar appeared a s pin -poi nt colnll ks . less than I mill in diameter after 24 

hours and by 48 hours. colonies were pin-hendcd. approximately 1-3 !llln in diam eter. circu lar. 

opaque gray to grayish whltc. someUllles wllh n:ddis h ).!Iow coloura tlon . The colonies we re con

vex . with s mooth s urface. rounded. glistening, s hinn.v I";,) ised on Illedia surface. wilh entire edge. 

non-plgme nled. non-adhes ive and non-haemoly tiC:. TIlt' colonies had a charaClerlstk bu tyriC 

i1(~id odour. 

When the pdmary cuiLures were s ubcullured. Ihl.; I'olony ~Ize became more uniform. S ubcul· 

tures of ORT colonies on dltTerent types of media CO! tid be done aerobica lly wllhout need to C02 

tension rOI' optimal growth and were obtained a fter 24 hours In cubation . The colonies reached a 

reasonable size a nd had c haracteris tic buty riC .u..:ld uilouc ORT g rew welt In peplo ne wate r. brain 

heart Infusion broOl and tryptose soy broth with un! \Orln turbIdity. oln Isolates grew on semi

solid s lope agat· and remai ned viable ror 3 months wilt·)! preserved al 4oC. 

Biochemical identification using standard biochemical tests: 

The blochcmlca l test reSults of the Isolates cumpared with the res ults of 18 referellcc ."I .. nlns 

of 0. rhinolmcll eo.le reported by HJnz et al. (1994) were given In Table (5). AJI strains of O. rhi· 

notracheale were positive In the oXIdase les!. nC.I!allv(· (''''ellasc and m e lhyle red tests a nd some 

strains gave pos itive VP test. No growth was ObSl:1VCc\ Oil Simmon's citrate agar medium and no 

moLlJlty in 1I1o lllt ty medium. Indole was nul <.Ide(·led ill !lHJlllHy Indole ornithine (MIO) Il1cc!lum . 

Some s trains grew on 1'51 s lan ts with acid produt.:Ii()1I in I.he bult and s lant porllons or Ihe tube. 

Urea procluciion was vartable as (\etemlined jn both Chrisl cnsen urea agar slants and broth. 

AU Isolates did nol hydrolyze gelatine after 24 ·-18 hours and gave a positive reaction (aCid pro· 

ductlon without gas) In both oxidation and fcnnent<llioll test tube media. TIle acid production 

from carbohydrales was tested In phenol nxl broth base cuntainlng one percent carbOhydrate 

<:Ind 2 per ccnl Inactivated chicken serum. Although hC<J\'Y inocula we re used. positive n,aclions 

did !lot apPC;'\1" before 48 to 72 hours Incubatiun. C ltl("()SC, ga lactose, lactose. maltose. a nd fru c· 

tuse were knne nted by majori ty of isolates. fi"cl"llle nl ;llio ll reaction s of manUol. xylose. ~orbitol. 
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salicin. Inositol . glycine and trehalose were wariublt:: 

, . 
Biochemical identification of ORT 'isolated from broUer 'chickens using Api 20E 

Table (6) demonstrates the reacUon~ or Oltr ill Al' l 20 l ~ system. The bIochemIcal t c~ 1 n':l';ulls 

of 23 Isolates were compared with three reference . ., traill." ):o;o laled in South Africa a nd published 

by Travers et al. (1996) and the reference ~O. 4 was published by Van Eropel et a1. 

(1996). Nl isolates were 000%) posItive for b·g,dil e los ldase (ONPG] ami arginIne dehyc: !1olClse 

tADH]. (56.5%) of the Isolates reacted posItively in (he 1I1'case tC$I.. (73 .9%) In Vogous- Proskav

er test. while they proved to be negatIve in lySi n e decarboxylase. ornithine c\C!carboxylase. c;[(rale 

uUlizaUon. H2s production. tryptophane deamillasc. illdolc ancl methyle red . Three isolates were 

positive for gelatine IIqulfaction after 48-hour Incub,1I10I1. The res ults of Cermentauon ur 1:!1ucose. 

galactose. l1lilnilol, inositol. sorbitol. rhamlnosc. ~II(T()SC. lll eilliosc. amygtaHn and nr<l\.)lnose 

were variab)c. 

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

As shown in table (7). the enzymatic reactions or oln' Isolates In comparison to rcfert:nce 

strains described by Vandamme et al. (I 994) showed Illlit"onn results. 

Serological Identification of the isolated organism: 

Serotyping of all positive isolates by using ag;lr !-(c l jJITdpilation lest with specific mo nova lent 

antisera against ORT (serovar A to R) revealed lli,d ,Ill holates belonged to 0. rhinlrocheoli! sera

val' A. 

Determination of antiblogram of the isolated ORT strains : 

The resulto; as s ho\lffi In table (8) Indicated Iha l <I ll Il'sled Isolatcs (100%) were sens itive to 

amplc:liJtne. ;'\Jlloxicllline. oxytetracycline. c:ipn >IlIJ.'''; \I ·il ll' a nd c hlom Jllphcn icoL: (70%) of the 

strains were seosIU ... ·c to doxycyclinc: (:35%) to cnrollll :.:ar-ine: (22%) to erythromycin . a nti 113%) 

or strains we re sensitive to flumlqlline . All s lralns w(; r(' resistant to gentamycln . streplomycl n , 

sulpham clha m l-I.rymethoprlm and colls llne s lllphHle . 

Pathogenicity of some ORT Isolatu to II-day chicken embryos: 

The Inh( 'lIlaUon of ORT Inlo 11 - day -old cmbl),os ill srI" eggs caused death or 7 out or 30 
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cases (33.3%). The death of one embryo on the IIr!'.t day post inoculation Is most probably acc i

dentaL TIle 9 other dea ths s pread. however. on (he 4Ih .· I Olh . day post Inoculation . w ith highest 

rute on 4th PI. ORT was recovered (rom all dea d c lllbl"yo~ and halt; hed chicks as lIIuslruted in T 

ta ble 9 ). Con#< "-.;lion In head and neck of dead t:l1ll) lyo~ ;ll1d chorio a ll anlolc membrane was ob· 

served in dend embryos. and dlstcnded yolk sac In dl·"d· il1-she\J. Omlthobacterium cou ld be iso

lated from yolk sacs or hatched chicks . In two f'onlrol hw{'ulatcd and non· inoculait'd groups. no 

mortality was obseryed and the ORT could nol be isnldl cd li'Qln the control hatched chld <s. 

Electrophoretic pattern of some ORT field isolates using SDS -PAGE: 

T he outer Inembrane proteins (OMP) of three repn.:sentatlve st rains isolated from lung. julnt 

and yolk sat : were pre pa red a nd e leClrophorieze(i In s n S-PAGE. Obtained resul ls a re s hown In 

Figure (1). The m ajority of proleln bands were !o4 'ainl ill l)l:lwcen 16.233 - J J 1.19 1(0.1. 

The three s lTo. lns shared a common moleC' III HI" \wi~hl at 45.525 KO: 34.696KD: 26.383 KD 

J nd lfi.233KD . The stra in no. 2 and strain no. 3 wen; nearly similar to each other with some mi

nor vaJiaUon in ex pression of protein bands. The dillCn:nccs were noted in lack or protein 

expression in ba nds no. 2.3 and 7 of the stra in 110. 2. <J lld b;:m<.ls no.2. 3.4 .5 .6. 7.810 the s lmin 

no. I In comparison to strain no . three. 

DISCUSSION 

In the present study. (ollr broad calegorles of sylllplll lHS were Idc nufied . the Il rs t being pri 

marily up per respiratory signs . which were (tsso(']a lcd with mortalities and the res u lls rcve .. lcd 

that 65.5°11) 01 respiratory cases were positive for OHT i~()[aUOJ1. This Ilndlng IS nearly similar to 

InvestlgaUoll recorded by Haiez; (2002) and Travers (1996) . The second category Included re s

piratory manifes tations associa ted with growth re (;:u-d,:1llo n as m entioned by several authors 

(Joubert et a l. , 1996; Van Beak et aI . , 1994 and Sprenger et aI. , 2000). T he third group 

showed lameness and arthritis with swclllng or Inf'r;lOrbilal sinuses. These s igns we re reported 

also by Van Empel (1994); Clark (1996) and Travers et a1. (1996). The las t category s howed 

ncrvou :$ s igns (<Ilaxla. head tremors) followed by reSpiri.ll!)[y manIfestations. Similar obsclva Uons 

were rc pon cd by Vao Emp1e and Hafu (1999) and Sakai et a1. (2000) . In a ll groups there were 

poor average-dally gain and feed conversIon rate as reporl ed by Van Empel and Harez; (1999) . 

The case~ demonslrated in this study suggcs llhal the s traIn of ORT Isolated In Egypt Is path

ogeniC and (";-luses serious problems particu larly In oldcr age. Different In veStlgaUons showed 

that the orn was present In tbe chicken popu lation ill t::gypt <lod plays a sIgnificant role In the 
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diseases (EI-Gohary, 1998; EI-Gohary and Awaad. 1998) .: Therefore In cases assoc!a lcc! W!Ul 

reSpiratory diseases, lameness problems and head -trelllors : ORT s hou ld be considered as a pas

stble causative agent Jo associatlon with other pritll ~Hy or second~u)' pa lhogens Rnd tll llS. Isola 

tion tecbniques should be adapted accordingly (Hafez, 1996 and Sakai et at" 2000). 

ORT could be Isolated. in the present work. from dlil c ren l organ s a!' lu ngs. air sacs. Ir-'\clieas, 

sinuses, Joinls, brains, pericardium, yolk sa('~ . Tlli ,.; 1V;-IS reco rded by ot.her au tho rs. c.g. EI 

Gohary and Awaad (1998 ) and Joubert et al. (1999) . Moreover, It w,",s repor ted tha t the a ir 

sacs, lungs <md tracheas are the most suitable (l rgall ~ lell' primary iso la lio ns fro m cases of res. 

piratOlY infeel ions (EI-Gohary and Awaad, 1998), Wll ik .JOints a nd brai ns are pre fe rred In cases 

of arthritis a nd mt:Jllogitis (Joubert et aI., 1999) . Clllture o f hea rt blood a n d liver unde r fi e ltl 

condition has revealed negative results. This finding agrees with Hafez. (2002). AJso OIIT could 

be isola ted from non-absorbed yolk sac of 4 -dny-o ld t' hi cks from 2 sepa ra le ou tbreaks of hig h 

moraliti es a nd In creased number of culls In COIlCollllt a ul infection wllh $<t lmonella Mo nfevedeo 

and associa l cd with Pseudomonas a enlginosa 

It is wo rthy to mc n Uon that. ORT was founci ;ISSllt' i;) l n l with halt.:hcry problems. a nd cOllld be 

Isolated In 10\\0' in cide n ce from d ea d In s hell . la tc c lllbryollJ(' dea lh and o ne day old chlcl( ~ in ('011 -

co mif.an l in fectton wit h Salmonella Monlevldeo <Iud Pseudomonas aenfgellosa lnrecliOIl . Thjs 

nnding goes in agrecme nt with that of EI-Gohary (1998) : NagaraJa et at (1998) and Van Em

pel (1997) . On lhe o ther ha nd . ORT could no t he isulated from Inferlilc q~s or early c illblyonk 

death. This was explained by th e Ondlng thai OHT did nul s urvi ve un egg s hell lo r m an, t ha ll 24 

hours (Varga et a1. . 2001). 

It Is to be noted Ula t Ule orga nis m is s lowly 1! r()\v itl.~ a nd needs longer incuba tio n period 

(Travers et al. . 1996). The s uccessful Isola tio tl uf 0 1(1' in lhe pl-esent s ludy is attribuLed to Ule 

considera tio n of aU these poin ts. MOl-eOVer. the additioll (I f gentamicin to the medium was elIec

l ive in s uppressio n o r co nlamtna llng bac te ria . S ince it lIa s been s hown that most of ORT isolales 

a re resistant to gen tamicin, Back. et al. (1997) lu'otlllncmled the use of 10 ug gentaOlir:in per 1 

ml blood aga r medium to isola te ORr fro m con la mill<lled samples with fa s t growing bacteria as 

E. colt a nd I'rotc us. This Is aJso the o pinion of Van Empel (1996) and DeRosa et a1. (1996). 

The sens itivity o f the Isolated strains aga inst 13 iln ll m icrobial agents was studIed by using 

d isc diffus ion tech nique. The result s revealed that (il e isola tes were 100% seosJtJve to amplcil

line. amox if:i lline, oxytetracycll ne clproOuxacinc unci ch loramphenlca l. 'nwse results resemble 

those obtai ned by El Gohary a nd Awaad (1998) and Joubert et al. (1999). Poor sensitivity of 

the Isola tes It) enrof1uxaeine anti Oumlqutne was repo rt ed a ls o by Hafez (1996); Van Beek et a1. 

(1994) and Hjn~ et at. (1994) . On !.he othe r h <:l nd .• 111 stra ins we re resis tant to genlamlcln, 
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s treptomycin: sulphonamid trtmethropr1m <:tnc! t·nlislillc.This WaS In agrecment with Devriese et 

al. (1995); Dudoyt et aI. (1995);; Odor et a1. (1997) : EI Gohary (1998) and Abd·El Ghany 

(2000). 

The confirmaUon of s b'alns cou ld be carried nul using serological examlnallon with k1l0W11 

positive antisera In agar gel precipitation test (AGJYI) ; 111(1 ELISA according to Van Empel (1998) 

and Hafez and Sting (1999). CurrenUy 18 sc rnV,lrs dc:-.ignated (A to R) seem to exi s t according 

to Van Empel (1998) . Serotyplng of th e 23 SII',llll S 01 O lrf recoverd In the present study by u s· 

ing ACPT revealed thal all tested isolates were 1x:10I1/.! ing 10 serovar A. This finding was .<;upport

cd with th e previous results recorded by Hafez (1996); EI-Gohary and Awaad (1998); El· 

Gohary et a l. (1998); Van Empel (1998), AbdEI-Ghany (2000) aod Sanaa (2002). Thcy men· 

tloned tha t ORT serovar A Is the mos t pt:"E:valcnt. impor(;}nt and comlllo n serotype Identilled tn 

chicken. 

Attempts were also done to inves tigate (he jXl lhoj..!cnlclty of ORT isolates In embryon<lled 

chicken eggs and the posslbl\lty of egg transmission III hatched chicks. tnocula tJ on or ORT on 

CAM oC li -da.y SPF' embryo chicken eggs revealed 111,11. Ot{T could bc propagated In chicken em· 

bryos after 24 hours pOSl Inocu la lion and largc IH IIII!>I.'),s of !x1ec'erla cao be iso lated rrom the 

yolk in pure form. On Ule olher hand. no palhgllOlllonk lesions cou ld be tJelee ted In Ih e inocu· 

lated embryos except some congestion in head Ull(l IIn' l{ or the dead embryos a nd the t:lllbryo nlc 

mortaliUe s wne (33 .3%). PJso ORr wns isolaled Ij·O lll I hI.' yolk sacs of the newly hatched ch icks 

sugges ting the possibility of egg transmissioll . This fiudlng agl'ccs with NagaraJa et aI . (1998), 

El Gohary (199B) and Hafez (2002) . 

Chruac tcrization of the three ORT Odd isolat es by (he ouler membrane pro tein extract llSillg 

50S-PACE technique revealed tha l there were sltl ) ~I ; tlliial differences betwec ll individual fl etd 

strajns. The majority of the protein bands Wc r(; \()('H l t ',1 t )(;iwee n 16 .23- J ll . 19 KD. The sll 'i1lns 

had a s ha red common molecular we ight at 45.52 : 3·1..69 : 26 .38 : a nd 16.23 I<D. The$(" results 

are ne::\ rly similar to the results reported by Hung and Alvarado (2001) The dlfTerer]("1' In the 

protein makeup of the Isolated slra lns may cons1ltu(e (l major problem jn trials of vacr:ine pro · 

ducUon agai nst ORT lofecUon and preparntion of a s ui) unit vacc in e depending on lhe s ha red 

gen('~ between diffe rent Isolates. ThIs should bc '""kell ill cons lderaUuo on preparation of s uch 

'vaeclne to overcome this obstacle (Sanaa, 2002) . 
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T able (I) : Results of ORT isolation from clinica lly infected nocks. 

No. of No or Mean No. of 
examined tested age 

Ra.nge of 
positive 

Percentnge of 

flocks chickens (days) 
mortalUy 

flocks 
Ilosltives 

40 720 t - 42 0 .2%- 16.8% 23 57.5% 

-

ab e : CI ence 0 T I (2) Ind fORT ' 150 allan from vanous organs 0 fb roiler chIcken. 

Organs 
Total No of Total No of ORT Rate ofORT 

examined ore.aDS isolates Isolation 
Ai r sacs 240 152 63% 
Lungs IGO 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 marrow 14 I 7.1% 
Brains 40 12 30% 
Yolk sacs ISO 40 26.6% 
Total 909 375 41.3% 

Hatcheries Total No. + 
]solation % 

bacterial 

(I) 
I.E 18 0 0 
ED 29 0 0 
LD 70 4 5.l Pseudomonas 
Dead-in-shell 88 6 6.8 aeruginosa infection 
Rotten 24 0 0 

I.E 56 0 0 
E.D 29 0 0 Salmonella species 
L.D. 31 4 12.9 inreClion 
Dcad-in-shell 29 2 6.8 
Rotten 18 0 0 

I.E 0 
E.D 0 Sa lmonella L.D. 0 

specIes 

0 inrection 

0 

embryonic deaths 
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Table (4): Different media used for Isolation ofORT. 

~A::~ia 
ORT ~ 

+ + 
,oal blood Agar + N 

: blood Agar + + 
) blood Agar + N 

:amel blood Agar + N 
: blood Agar + N 
;1 blood Agar + N 

-( ,blood Agar V N 
-

jjh~rt , Agar + + 

L~;rolh - -
+ N 

~ - N 

- N 
t ",een - N 

-S.S. Agar - N 
-Trypl;c soy Agar + + 

• ""(+) • =(-) =(V) NOl I results wer e 
reported by Vandamme et al. (1994) and Lombardi et al. (1999) 

T bl (5) S· h . Idfi a e : IOC emlca I entI lcalion USlOg standard bIochemical tests: 

Reactions ORT Isolales(n-23) Rererence strains (18) 
Gram stain Gram negative rods (23) Gram negative rods 
Catalase Negal;ve 23) Negative 17) 
Oxidase Positive 23 Positive ( 17 
Indole Nenative 23 NeJ;:ative 18) 
Urease Positive 13 Positive 18 
Voges· Proskauer Positive 17 Positive (I7) 
Methvl Ted Negal;ve (23) Neg.hve (18) 

Growth on TSI Positive (4), 
Not tested 

Ne28tive Hz. production 
Citrate utili7..8lion Ne2alive 23 Not tested 
Ornithine decarboxylase Ne~ative 23 Negative 18 

Ox idative/ fermentation of 
-glucose Posi ti ve (18) Positive (15) 

-fructose (\I'ariable) Posit ive (17) 
-Iaclose Positive (19) Positive (18) 
-maltose (variable) (variable) 
-galactose (variable) (variable) 
-mannose (variable) Nollested 

Motility test Non motile Non motile 

The results of 18 reference stratns puphshed by Htn~ (1994). 
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Table (6): Biochemical identification afORT isolated from broiler chickens using Api 20B. 

ONPG 
ADH 
LOC 
OOC 
CIT 
H,s 
URE 
rnA 
iND 
VP 
GEL 
GLU 
MAN 
INO 
SOR 
RHA 
SAC 
MEL 
AMY 
ARA 
Caralas.e 
~ 
OIF test 

2 I ') I 4 I s I 6 I 7 I 8 I 9 I 10 

++ .. ++++ + ++ 
T+++++"'+ ++ 

+ 1 + 1 .. ' .. 1 ,," 1 + 1 + 1 + 1+1+ 

+1+1+1+' .. 1+1+1 .. 1+1 + 

+ 1 + 1 +1 .. 1 ... 1 + 1 + 1 + 1· 1 + 

+ 1 + 1 + 1 .. 1 + 1 + 1 +1"' 1 + 1 + 

... I + I -+ • I • .. I ... ! ... 

" 
• 
• 

• 

• 
+ 

+ 

• 

No or sus 

12 

• 
• 

+ 

+ 

• 

• 

lJ 

• 
• 

• 

+ 

+ 

• 

+ 

:e-d isolun 

,. 
• 
+ 

+ 

• 

• 
• 
• 
• 
• 

• 

15 

+ 
+ 

+ 

+ 

• 
• 
• 
• 
• 

• 

" 
+ 

• 

• 
+ 

• 
+ 

• 
• 

+ 

17 

• 
• 

•• 

• 
+ 
• 
• 
• 

• 
+ 
+ 

" 
+ 
+ 

~ . 
+ 
+ 
+ 

• 
+ 

• 
+ 
• 

+ 

" 
+ 
• 

•• 

+ 

• 
+ 
+ 

• 
• 
• 
• 

20 

• 
+ . 

+ , 

Zl 

+ 
+ 

• I + 
• 

• 
• 
• 
• 
+ 

• 

+ 

+ 

• 
• 
• 
• 

22 

• 
• 

• 
+ 

• 
• 
• 
+ 
+ 

+ 

R 
I, 

n ji' 
• + .----.. 

• 
• 

• 
• 
• 
• 
• 

• 

• 

• 
+ 

• 

• 
Three: refeTnK;c $rtaHlS isol.:ltC'd In South Afnca and published by T,a~~ ~ tJI. ,(199fl) and (he l'eference NO. " wu re ferred to ,. by V,zn £mpef ef tJI..(1996). 
ONPC: Bet:! 9 laclosidasc. AD" : ArJininc dchydrolasc.LDC : Lysine deutbo.~ylue .ODC: Ormthmt dlXUoo)(ylasc. 
C IT : Cilrlle utili u tion.OX : Cytoo;hrome o)(idasc. H2S HIS production (11ydrog~ ·2·, ulfide produclion). URE : Ureuc:. 
TDA : Tl"I:))topl1ane deaminue.lND : Indole production. VP : Aceloin production RHA : RharmoSt (FLTmal tation IO;.;id.anon) 
GEL Ge!atlnuc.G LU : GIu.:05e (Femlen tation I o~ld3.tion).MAI"I' : Mannitol (F.:rmentatiOll f O~idation). 

[NO : Inositol (Fermenta tion IO,io;btlon) SOR: Soxbito! (Fe;mcntation I O:.:idauon). R_Reference SrnHI$. 

H15 : H,S producucn (hyl!rog.,Tl·2,stolfide produeriOll). 

URE : Urease. 

TDA : Trq)l,Opllane deammase. 

lND : Indole produc!IQn. 

VP : A .. ctoi!'l prodllCtioo 

GEL : Gdatina.$<:. 

CLU . : .G!ucOS"c (Fermentation ' oxidallon). 

MAN : Mannito! (Fermentation I O.\idlnonj. 

11'10 . ~ Inositol (Fermcnl3tion f Oxid~uOll). 

SOR : Sorbi tol (Fcnnenulioo 10 .l iduion). 

ARA : Arabinose 

SAC Sucrose 

MEL Mehl'osc 

A{IolY : Am)'IUlin 

R 

• 
• 
• 

• 
• 

~ 
:-
~ e, 
~ -
Eo 

'" ~ 
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Table (7) : Determinat ion of enzymatic activities ofORT isolates by Api ZYM system. 

Reactions ORT isolates Refereoce* 
N-Acetyl-IJ-glucosaminidase Positive Positive 
Phosphohydrolase Positive Positive 
Acid phosphatase Positive Posi tive 
Chymotrypsine Positive Positive 
Alkaline phosphatase Positive Positive 
Esterase Posi tive Positive 
Esterase lipase Positive Positive 
Leucine aminopeptidase Positive Positive 
Valine aminipeptidase Positive Positive 
Cystine aminopeptidase Positive Positive 
Trypsine Positive Positive 
~ .galaclosidase Positive Positive 
a -glucosidase Positive Positive 
p·glucosidase Negative Negative 
p-Glucoronidase Negative Negative 
a-Fucosidase Negative Negative 
(t-mannosidase Negative Negative 
Lipase Negative Negative 

*Reference strains described by Yo.'ldo.mme et al. (J994) 
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Table (8) : Results of in- vitro sensitivi ty ofOmithobacterjum. 

Name of antibiotic AbbrevJation No. positive No. tesled Sensitivity % 

Ampicilline Amp 23 23 100% 

Arnoxicilline Ami 23 23 100% 

Oxytetracycline OT 23 23 100% 
" 

CiproOuxacine ClP 23 23 100% 

'Chloramphenicol C 23 23 100% 

Doxycycline DO 16 23 70% 

Enroflu xacine Enr 8 23 35% 

Erythromycin E l 23 22% 

fJumiquioe FL 
"' 

3 23 13% 

Genlanycin CN 0 23 0% 

Streptomycin S 0 23 0% 

Sulphamethazol SXT 0 23 0% 

Colistine sulphate CT 0 23 0% 

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



M. Rtifai et al. ... 54 

Table (9) : Pathogenicity of ORT isolates on ECE of I I day old . 

Age of Embryo 
Days post 

Mortalities Lesion in embryos OIU 

I II day Congestion of blood 
v~, '0 

t2d IIJO 3.3% 
vessels of CAM 

Alanloic nuid 
and Yolk sac 

2'" day 
I ( of blood 

OR+ve high 
13d 0 0% vessels of yolk sac and 

I CAM 
count in yolk 

14d 3M day 0 0% Congestion o~bl_o~d v. of 
I yol k-sa~d CAM 

~o;: ve in 

15d 4 rd day 3/30 10 % 
10fC~M, ORT + ve in 

Yolk_ ~~~:. muscular Yolk sac 

~ yolk and ' yolk 
16d 5 day 2130 6.6% ORT in yolk 

17 d 6day 0 0% - Not done 

18d 7 day 1/30 3.3% Late embryonic dealh +veORT 
- _ .. 

19d 8 day 1/30 3.3% Late embryoinc death ORT+ ve 

20d 9 day 0 0% Not done Not done 

21d 10 day 2/30 6.6 Dead in shell ORT+ve 

1 day old chicks 1 day 0 0% 3120 ill vitality and ORT + ve in 
distended belly yolk sac 

TomlNo - 10130 33.3% .. ~- ... _-

~ 
Jday -9day 

0/10 0% - - ----PI-

'PI : pOSI . 
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Fig. (1) 

Manso"ura. Vet. Med. J. 

Coomassie blue - Stained SDS- PAGE 
analysis of aMP of aRT. Lanesi,2,3: 
Outer membrane protein bands of strains 
no. 1,2,3, Lane 4: marker. 
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