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ABSTRACT 

An lSA·brown flock started with 5000 btrds on day J oj chicken age suffered from 

high martaUiy{5(fJ6 mortautIJ dwing rearing period) that was characterized by stunting, 

nJffl.iJlg q{ jeathers and occasimlaUy carneal opacity. On necropsy. the roost pro­

I1OUru:ed le.<>imt.."l were graulomas in heart. gizzard, panc:rea .. <;. dHodenum and ccccal 

core. PathologicallV. granulomas were represented by caseous necrosis surrounderl 

with macrophages. hepatic coaguJali.ue flecroSts and separation oj cornea! epithelium. 

necrosis qf relma and lrifiItralion of iris with macrophages were recognized, 

Three bacterial agents were recognized and were a::rinduded as ettoiog(cal agents. 

These were Salmonella pullorum-gallinarum (ldenlljied on serological basis). Pro/ellS 

mfrabills (ldentljled On morphologicai basis as well as biochemically using the npi 2() E 

system) and Actinomyces pyogenes. 

Expenrnenfal injection In baby chicks resulted In reproduction oj the granulomas 

mamly with Actinomyces pyogenes and to a StHOU extent with P. mimbUis. 

Ii was conclu.ded that the 3 paUwgens SalmoneUa puUorum-gollinarum. PIUleus mi· 

rablUs and Actinomyces pyQge, teS cooperated in inducing the field picture oj the severe 

oLLlbreak which may be descrtbed as muilifacloTial granulomatous outbreak iIt broiler 

chicks. 

lNTRODUCI10N 

37 

Kecent1y. spedaJ attenUon to causes of granulomatous diseases In broilers rIses Wit.h the dis­

{;Overy of brotler affection with avian leukosis J-Vlrus (Fadly ud Smith. 1999) and the very vir­

ulent Marek's disease virus (ealnell and Witter. 1997). Sometimes. white nodules resembling 

Marek s rnscase tumors may be present In cardIac muscles, pancreas. gizzard muscles and tn­

testine of broilers Infected with Salmonella pullorum ( ShJvapr ... d, 1997). Granuloma In l1ve .... 
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ceca, duodenum. and mesentery resembUng leukosis tumors are sometimes caused by E. coli 

(Sames and Grose. 1997). Granuloma tn different visceral organs were found 10 be a sequeUa of 

infection with Mycobacterium avium (Feldman. 1938; Francie. 1958 and Thoen et aI •• 1984), 

with Actinomyces (Corynebactertum) pyogenes (8eldor et aI •• 1962; CorralH 1988; Hill et aI •• 

1992}. wtUl Nocardia (Okoye et aI •• 1991; Hl1t et at •• 1992), and with Eubactertum tortUQsum 

(LauCbel.arleh and Sob_b. 1972: Alp. et 01 .. 1983: Hafne., et 01 .. 1994) . 

Recently tn DakahUa province young birds In some poultry farms suffered from stunttng. ruf­

fling feather and unusuallncreaslng mortality, On necropsy. some birds had whttish nodules In 

heart and gtzz.a.rd muscles. 1n pancreas. Intestine and cecca} core. The aim of our work was to In­

vestigate bacterial causes of such granuloma In JSA~broWl1 broiler flock that had high mortality 

during rearing period with granulomatous lesions, 

MATERIAL AND 1I6ETHODS 

Flook hlet0lY: 

An Isa·brown flock {5000 one~day·oJd chicks} suffering from high mortallty rate from the 2nd 

day of life and conttnued to have high mortality throughout the rearing period. Only 5c:>%J of the 

flock reached the marketing age (55 days), This flock was hatched from 6 day· stored eggs and 

chtcks were left for 24 hours In hatchery before reaching the poultry farm, During rearing peri­

od, a lot of birds suffered from stunting. rumed feathers and only few birds showed corneal· 

opactty. Necropsy was done on weekly basls where abnormalities were recorded and bacteriologi­

cal isolation was done. Fourteen blood samples were collected on day 20 and other 14 samples 

were conected on day 40 of chicken age for serologlcalldentlftcaUon, 

Baeterlologleal1eolatlon and ldentUleatlon: 

All freshly dead or dying bIrds showing granulomatous lesIons were subjected. to bacterial Iso­

lation from heart. Uver. gizzard muscles and ceccum on Selenlte·F broth at 370C for 18 hours 

and on brain heart infUSion agar at 370C for 24 hours. Subcultures from selenUe·f" broth and 

brain heart Infuslon agar were plated on Salmonella~ShlgeUa agar (SS agar) and MacConkey's 

agar plates and lncubated at 370(; for 24 hours. Bacterial isolates were puriHed and idcnUOed 

through staining of bacterial film with Gram stain and through btochemical tests (Konem.an eot 

aI •• 1992). Gram negative bacteria were idenllfied ustng the identification system of Enterobacte~ 

riaceae. Other gram-negative rods were Identifled through the apl 20 e system. btoMerieux Vt· 

tek, Inc. Isolates were transferred to trypticase slope agar where It was stored in refrigerator, 
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Gram positive bacteria were jdentlfied morphologically and biochemleally according to Kf)neman 

ot aI .. 1992 and Quinn .t aI •• 1994. 

PullOl"Wn Test: 

NobiUs. Sp Antigen. an lntervet antigen was used for detection of infection by both standard 

and vartant stratIls of Salmonella PUnOTUm and SalmoneUa galUnarum 10 blood or serum of 

chicken using the plate agglutination test Serological tdentHlcaUon was done using sera collect­

ed on day 20 and 40 of chicken age, Sera were tested undiluted or diluted to 1/2. 1/4 and 1/B. 

A drop of serum (undtluted or diluted) was added to approximately equal size drop of weH­

shaken Nobilis. Sp Antigen on glas~ slide at room tempera lure. The drops were mixed with 

eurved Pasteur plpeUes and agglutination was recorded within 2 minutes. 

Mtero~aggJutinatlon test: 

In a 96 v.-eU-plale, :2 fold serial dilutIons of the pullorum·posIHve-tt>sted serum samples were 

made starting from 1/2 dilution up to 1/256, Equal volume (5Ou1) of 1/3 dttuted Nobilis. Sp sal­

monella antigen was added to eaeh welt Plate was sealed and Incubated at room temperature 

and read alter 6 and 20 hour Incubations (WU1lam* and Wblttemore 1971 alld 1973), 

Histopathology: 

Spectmens from heart, liver, lung, gizzard, duodenum. pancrease. cecum and the eye~ball of 

dying birds with granulomatous lesions were fixed III lQ% neutral butTered formalin solution, 

Five micron thick paraffin sections were prepared and stained with Hematoxylin and Eosill 

(UJ1e a.nd l"ulmen. 1976) for microscopic examination, 

Experimental infeetlon: 

One isolate that was Identl1led as Proteus mIrabllis. and another one that was identified as 

Actinomyces pyogenes were cultivated on typUcase soy broth overnight. For eaeh of the isolates. 

forty 2~day old broiler ehicks were inoculated fntraperltoncally with O,lm! of bacterial suspen­

slon per chiek. Birds were kept In wire-floored pens with continuous lighting and feed and water 

were supplied at liblUum. The ohservation period was 40 days. Dead or sacrtficed birds were ne~ 

cropsled and re-Isolatiuns were performed as usual. 
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RESULTS & DISCVSSlON 

BaeterlologI.ca.Uy: 

All Selentte-F broth cultures were sa[monelJa negative when transferred to the MacConkey's 

and 55 plates and tested btochemically. The Isolated colonIes were colorless on MacConkey's 

and colorless with a black center on 55 plates. tilC Isolates were gram negauvc rods that reacted 

positively tn the apt 20 E system With oniithin. sodium citrate, sodium thiosulfate. urea. trypto­

pbane. Holm s gelaltn and glucose and reacted negattvely wtth ortho-nUro-phcnyl-B-D­

galaetopyranostde, argIntne. iysine, tryptophane. sodium pyruvate. mannitol. 1nostto1. sorbitol. 

rhamnose, sucrose melibiose, amygdalin and arabinose, According to the apJ 20 E system It was 

Identtfied as a Proteus mlrabiliS, 

BraIn heart InfuSion agar revealed lwo types of colonies. One of them was swarming on the 

media and was identified as Proteus mirabtUs. Other <'-<Jlonles were gram-poslUve bacteria that 

were IdenUfied as Aettnomyces pyogenes, 

PuUorwn test: 

Results of puUorum test of a total of 28 serum samples collected from diseased flock on days 

20 and 40 of ehieken age (14 at a time) are summar!zed 1n table 1. 

MIcro-agglutination tut: 

Results of retestIng of punorum poslttve sera coHee-ted from naturally diseased flock on days 

20 and 40 of chicken age using the mlcroagglutlnatlon test are summari .. .ed in table 2. 

Postmortem e:.uminatlon: 

On necropsy of the naturdliy affected chicks, small whlUsh nodules started to appear on heart 

by day 7 of chicken live and continued to appear in about 10% of dead blrds up to day 40 where 

no other postmortem examination was earried out. Nodules beeame larger that even a complete 

distortion of heart shape appeared in some birds by day 21 and continued to be found In somt' 

dead birds up to 40 days of age, Cecal core was seen in almost all birds wtth heart lesion. Simi· 

jar nodules appeared In duodenum. pancreas and gizzard of naturally Infected birds, Expertmcn­

tal mfeeuon With Isolated A pyogenes induced similar Jeslon In heart. gtuard, pancreas and du­

odenum of 2 birds out of 40 (FIg, 1.2 and 3) by day l8 post~lnfectlon. two bIrds sbowed only one 

small whIttsh nodule tn liver. Mortality started 48 hours post infection and stopped on the 20th 
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day post~lnfeeUon. without any treatment. A total of 21 birds died from the 2nd to 20tb days 

p~st-infectlon. A. pyogenes was rclsolated from heart, liver and gizzard of dead nnd dying experi­

mentally infected birds. 

K-xpetimentaJly Infccteq birds With isolated Proteus mlrabUis resulted tn 4 dead birds duting 

the obserVation perlods. TQ\V dead birds (48 hours posHnfeetlon) sbowed no obvIous postmor· 

tem changes whJle the o~ers that died In days 12 and 14 post-tnfectlon showed military necrotic 

focet tn liver and In one bird there was adhesion between liver. heart and sternum, Proteus mi­

rablUs were reisolated from Uver and heart of dead birds, 

motopathology: 

Microscopically. heart and gizt.ard were focaUy replaced by caseous necrosis lnnltrated and 

surrounded with macrophages. The macrophages showed large nuclei with scanty cytoplasm 

(I"Lg. 4), Moreover. focal replacemcnt of myocardium wilh macrophages that were arranged either 

in sheets or nodules were noticed (Fig- 5). The proventrtcuJar and glzard wall were InOltrated and 

focally replaced by macrophage (FIg. 6 and 7), 

Coagulative necrosis of hepatic parenchyma that was infiltrated with rew macroph<lges muld 

be recognized as tn Fig 8. Other hepatlc areas were replaced with macrophages and few neu~ 

trophils. 

Massive infiltraUon of intestinal wall with macrophages besides thickened and sloughed villi 

were observed (Fig. 9 and 1O). The cecal core showed caseous materlal besides Infiltration of th(' 

wan with macrophagcs (Fjg. IO}. 

Focal replacement of pulmonary and pancreatic tissue with macrophages besides cystic dlla­

tatton and perlductal fibrosts of pancreatic ducts were seen. The spleen showed hyperplasia of 

reticuloendothelial cells and hyaUnl.zaHon of the wall of splenic artery (Fig. 1 1). 

Vacuolation of the lens. separation of the corneal epithelium and infiltration of Iris With mac­

mphages were detected (Fig. 12 and 13). Separation of the retina from chroid With protenaceous 

fluid and necrosis of Inner retinal Jayers were noticed (Fig. 13). 

Microscopical examination of the experimentally Infected birds with A. pyogenes revealed 

nearly similar microscopic changes similar to those of the naturally infected birds beside iocal 

caseous necrosis of the hepatic parenchyma. Coagulative necrosIs of hepatic parenchyma be­

sIdes retrogreSSive changes and congestion of blood vessels of paranehymatous organs could be 

deteeted In birds experimentally Infected with P, mlrabUis. 

There is a number of disease conditions affecting young birds that go undiagnosed with re-
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sped to IdentJl)1ng a deOnlte eUologicaJ agent either due to tack of speclfic reagenUsl. tmproper 

timing of sample collections, previouS medlcaHon. and others whtch may contribute to a faIlure 

to diagnose the causative agenHs), There have been granulomas or young poultry (turkeys and 

chickens) which are gross1y vIsible as firm, nearly spherical. paie yellow to while vanal1le sized 

masses that may be seen in liver, spleen. pancreas, gluard and Intestine, A variety of bacteoo 

were reported Including S, pullorum (Sb.lvapraaad. 1997), E, coU (Ba.mM and Gro ... 1997), 

Mycobacterium av1ul11 (Feldman, 1938; Fr1meis. 19&8 anc! Tboen et aI •• 1984), Actinomyces 

(Corynebacterium) pyogcnes (SeDlor et 81; 1962t Corrales. 1988: and HW et aI •• 1992), Nocar w 

dla {Okoye et aI •• 199t.nd H11l et aI., 1992}. Eubacterium tortuosum (LaDghelnrlch and 

Schwab. 1972: Alp et aI.. 1983: Hamel' et aI.. 1994) and staphylococcus (~ch and 

SCh ..... h, 197:1). 

In the present work. Salmonella punorum Infoction was the maln suspect because or the simi­

larities In clinical and pathologtcallestons:lbls infection was diagnosed serologically through the 

plate agglutinatkm test and Uie mlcroaggluUnaUon test. Sera collected (rom naturally affocted 

Dock on the 20th day of age. gave positive agglutination In 3 out of the 14 Investigated sera 

(21.4%). Out of the 3 positive samples one was positive up to the dlluUon of 1/8 which was also 

positive with the mtcroagglutJnaUon test at the dJlution of 1:16. At the age of 4Odays, samples 

from the naturally affected flock had 7 posJUve out of Uie 14 examtned sera. Oul of the 7 posl. 

tlve, 4 samples were positive for serum pullorum test at 1:8 dilution. With the mlcroaggluUna­

tlon test, the 7 positives yielded positive reacUons at dilution up to I: 128, Even though. no sal­

monella organisms were recovered from the naturally infected flock. Failure to recover S. 

puUorum organIsms from the lesions of the naturally affected nock could be attributed to the 

massive usage of antibacterial drugs {CtprofioxacJn and rifamycin) and the follOWIng possibility 

of localization of the microorganisms or Us kil1Jng. The gross and mtcroscoplc lesions as well as 

the clinical signs were not pathognomonic since the granulomas could be seen in oUier diseases, 

Since pathogens other than Salmonella-puUorum*gallinarum were iSQiated. it could be conclud­

ed that S. puUorum-gall1narum was not the only responsible pathogen for the very high mortali­

ty In the naturally Infected fiock, However, U Is beyond doubt that u shared in the elinleal. path­

ologtcal changes as weU as tn the high mortality 1n the naturally diseased fiock. 

A. pyogenes was the second pathogen. It was isolated and identified from the naturally Infect­

ed flock. ThIs finding Is supported by the reports of SenJor et al •• 1962; Corrales et al., 1988 

and Hlll et aI •• 1992. These authors dcscrlbed similar Infections in young poultry. Further proof 

was gained from the experimental jnfecuon w:Ith the Isolate to 40 two-day~old broiler chicks. The 

experimentally Infected chIckens showed stmUar cltnical signs and lesIons, particularly in the 

heart. gizzard. duodenum and pancreas. High mortality '21 out of 40) occurred in this type of in-
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fe<:tion wlthili IS days (day 2 to day 20 post-Infection), Successful re-isolaUon of lhe A. pYogenes 

Is another proof that this pathogen was at least one of the major causes of the natural infection. 

From the expertmental data, it seems safe to state that this organlsm could be the main etiolog­

ical agenL 

The thtrd recognized bact.erial 3bfent was Proteus mlrabUis. This organIsm was lsolated from 

the naturalJy infected flock. Identification of the organism was based on Its morphological char~ 

acters as wen as the biochemical results obtained from the apl 20 E system, Proteus mlrabilis 

was recovered from a [ow percentage of salpIngitis In layers by Blsgaard and Dam (1981) and 

from duck by Biagaard (1995). Experimentat Infection with the tsolated p, mirnbiUs resulted In 

only 10% mortallty with mtJIary necrotic foeci In the liver and successful re-isolation of the or­

ganism from the liver and heart of dead bIrds may heJp one to conclude that thjs organism can 

be cO-included with A. pyogenes and S. puUorum·galllnarum as multtfactortal agents to the bac­

terial granuloma of the naturally infected broiler flock. In our Judgement. the three pathogens 

cooperated in the high morbidity, high mortality (50%) and in Inducing the gross and histopatho­

logical changes described In th1s outbreak. Since no work was done to Include or exclude vlraJ 

Infection. no comment could be undertaken, however no caseous necrosis assocIates the viralln­

fections In general. 

Table I: Serum plate agglutination titers to Salmonella pullorum and 
Salmonella gallina rum. 

Chicken age No. of positive serumll4 samples 
Undiluted serum 112 diluted serum 1/4 diluted serum l/8 diluted ser..,um",-__ 

20 days 
40 days 

3 2 I 
7 7 6 

I 
4 

Table 2: Serum micro-agglutination titers to Salmonella pullorllm and 
Salmonella gallinarum. 

Chicken age 

20 days 
40 days 

MaR$QUrtl. Vet. Med. J. 

No. of positive serumll4 two-fold serally diluted serum 
112 114 lI8 1116 1132 1164 11128 
3 2 1 0.0 0.0 0.0 0.0 

7 6 5 4 3 3 _:::..3 __ 
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Fig. 1~3 : Granulomatous lesions in heart O}, ~nd f!izzard (21 besidt~ pan­
creas and duodenum (3) of 20 day old broikr chi{,ks cxperlfllefl 
tally inoculated with ArHnomyces pyogcncs, 

44 
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Fig. 4-7: 
4: Myocardium of 20 day old chick showing focal caseous necrosis sur-­

round with macrophges, H&E, X 1200, 
5; Myocardium showing focal replacement of cardiae HHlsc{'ls with lll<lC~ 

rophges, H&E. X 1200, 
6! Gi7J'AUd muscular-wall showin,..; focal infiltration macrophgcs. ll&l::. X 

300, 
7: Proventriculus showiIlM massive infiltralion of hlmina propria wHh 

round colis, H&E. X :,\00, 
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Fig. B·ll: 
8: Liver showing foral coagulaUvE' necroSis. Ii &1:: x122 
9: Small inl(>slinc showing mas!jlv(' round cell infHtration jn til(' int('sti, 

nal wall. H&E. x 300. . 
10: Cecum shov.1.ng caseal<?d cecal core. H&f:. x l20. 
11: Spleen sho\\ing thickening and hyaUnized wall of spienic artf'ty he­

side hyperplasia or reticuloendothelial cell,. H&E.. X 300. 

46 
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Fig. 12·15 
12: Corn~a shmvinp; separakd anterior epHht"linm and Bowman S I1H'Ill-

brant" h'om the- substantia propria. H&E. x 1200 
13: Iris showing ma::.siyc infiltration With rOllnd cclls.JI&E. xj 200. 
14: Lens showing YaruolaliollS. H&E, x 120. 
15: Hctiua showing C<1S(,(IUS necrosis of Ihc inner la:vt"r und separation 

fmm chroid wilh proleinacious nuid. H&f':, x300. 

47 
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