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ABSTRACT

An [SA-brown flock started with 5000 birds on day ! of chicken age suffered from
high mortality(50% mortality during rearing period) thal was characterized by stunting,
ruffling of feathers and occasionally comeal opacily. On necropsy. the most pro-
nounced lesions were graulomas in heart. gizzard. pancreas. duodenum and ceccal
core. Pathologically. granulomas were represented by caseous necrosis surrounded
with macrophages. hepatic coagulative necrosis and separation of comeal epithelium.

necrosis of re(ina and Infiltration of iris with macrophages were recognized.

Three baclerial agents were recognized and were co-included as etiological agents.
These were Salmonella pullorum-gallinarum (idertified on serolngical basis). Proteus
mirabills (identified on morphological basis as well as biochemicallyy using the api 20 E
system) and Actinoinyces pyogenes.

Experimental infection {n baby chicks resulied in reproduction of the granulonas
mainly with Actinomyces pyogenes and to a small extent with P. mirabilis.

It was concluded that the 3 pathogens Salmonella putlonun-gollinarum, Proleus mi-
rabilis and Actinomyces pyogeies cooperated in inductng the field picture of the severe

oulbreak which may be described as multifactorial granulomatots outbreak in broiler
chicks.

INTRODUCTION

recently, special attention to causes of granulomatous diseases In broilers rises with the dis-
covery of broller aflection with avian leukosis J-virus (Fadly and Smith, 1899) and the very vir-
ulent Marek’s disease virus (Calnck and Witter., 1987). Sometimes. white nodules resemuling
Marck s disease tumnors may be present In cardiac muscles, pancreas, glzzard muscles and in-

testine of brollers Infecled with Salmonella pullorum ( Shivaprasad, 1997). Granuloma in lver.
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ceca, duodenum, and mescntery resembling leukosls tumors are sometimes caused by E. coll
(Parnes and Gross, 1997). Granuloma in different visceral organs were found to be a sequella of
infectton with Mycobacterium avium (Feldman, 1838; Francis, 1858 and Thoen et al.. 1984),
with Actinomyces {Corynebacterium) pyogenes (Senlor et al., 1962; Corrales 1988; Hill et al.,
1992), with Nocardia (Okoye et al., 1991; Hill et al., 1982). and with Eubacterdum tortuosum
(Langheinrich and Schwab, 1972; Arp, et al., 1983; Hafner, et al., 1884} .

Recently in Dakahlia province young birds in some poultry farms suflered from stunting, ruf-
Ning feather and unusual Increasing moriality. On necropsy, some birds had whitish nodules In
heart and gizzard muscles, In pancreas. Intestine and ceccal core. The aim of our work was to In-
vestigate bacterial causes of such granuloma in ISA-brown broiler lock that had high mortality
during rearing period with granulomatous lesions.

MATERIAL AND METHODS
Flock history:

An Isa-brown [lock (5000 one-day-old chicks) suffering from high monality rate from the 2nd
day of life and conttnued to have high mortallty throughout the rearing period. Only 50% of the
flock reached the marketing age (55 days). This llack was hatched from 6 day-stored eggs and
chtcks were lefl for 24 hours In hatchery before reaching the pouitry farm. During rearing peri-
od, a lot of birds suflered from stunting, ruflled feathers and only few birds showed comeal-
opactty. Necropsy was done on weekly basis where abnormalities were recorded and bacteriologi-
cal isolation was done. Fourteen blood samples were collected on day 20 and other 14 samples
were collected on day 40 of chicken age for serological identlflcation.

Bacteriological isoiation and identification:

All freshly dead or dying birds showing granulomatous lesions were subjected to bacteral iso-
lation from heart, liver, gizzard muscles and ceccum on Selenlte-F broth at 379C for 18 hours
and on brain heart infuslon agar at 37°C for 24 hours. Subcultures [rom selenite-F broth and
brain heart tnfusjon agar were plated on Salmonella-Shigella agar (SS agar) and MacCankey’s
agar plates and incubated at 37°C for 24 hours. Bacteria! isolates were purified and identilled
through staining of bacterial fllm with Gram stain and through btochemical tests (Koneman et
al., 1962}). Gram negative bacteria were identified using the identification systemn of Enterobacte-
raceae. Other gram-negative rods were identifled through the apl 20 £ system, bloMerieux Vi-

tek, Inc. Isolates were transferred to trypticase slope agar where It was stared {n refrigerator.
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Gram positive bacteria were identified morphologically and biochemieally according to Koneman
et ¢l., 1992 and Quinn et al., 1994.

Pullorum Test:

Nobilis. Sp Antigen. an Intecvet antigen was used for detection of infection hy both standard
and variant strains of Salmonella pullorum and Salmonella gallinarum In blood or serum of
chickes using the plate agglutination test. Serologieal identiftcation was done using sera collect-
ed on day 20 and 40 of ehicken age. Sera were tested undiluted or diluted to 1/2, 1/4 and 1/8.
A drop of serum (undiluted or diluted} was added to approximately equal size drop of well-
shaken Nobilis, Sp Antigen on glass slide at room lemperature. The drops were mixed with

eurved Pasteur plpettes and agglutination was recorded within 2 minutes.

Micro-aggiutination test :

In a 96 well-plate. 2 (old serial dilutlons of the pullorum-posliive-tested serum samples were
made starting from 1/2 dilution up to 1/256. Equal volume (50ul) of 1/3 diluted Nobilis. Sp sal-
monella antigen was added to each well. Plate was sealed and incubaled at room temperature

and read alter 6 and 20 hour incubations (Willams and Whittemore 1971 and 1973).

Histopathology:

Specimens from heart, Wver, lung, glzzard, duodenum, pancrease, cecumn and the eye-ball of
dying birds with granulomatous lesfons were fixed in 10% neutral buffered formalin solution.

Five micron thick paraflin sectlons were prepared and stained with Hematoxylin and Eosin
(Lille and Fulmen. 1978) for microscopic examination.

Experimental infection:

One isolate that was Ideutlfied as Proteus mirabilis, and another one that was identified as
Actinomyces pyogenes were eultivaled on typticase soy broih overnight. For eaeh of the isolates,
forty 2-day old broiler ehicks were inocutaied intrapernitoneally with 0. lml of baeterial suspen-
slon per chiek. Birds were kept in wire-floored pens with continuous lighting and feed and water

were supplied al ibittum. The ohservation period was 40 days. Dead or sacrificed birds were ne-
cropsted and re-isolations were performed as usual.
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RESULTS & DISCUSSION
Bacterlologically:

All Selenite-F broth cultures were salmonelfa negative when transferred to the MacConkey's
and SS plates and tested biochemically. The isolated colonies were coloriess on MacConkey's
and colorless with a black center on SS plates, the isolates were gram negative rods that reactcd
positively tn the apl 20 E system with omithin, sodium citrate, sodium thiosulfate. urea. trypto-
phane, Kohns gelatin and glucose and reacted negatively with ortho-nilro-phenyl-B-D-
galactopyranostde, arginine, lysine, tryptophane, sodtum pyruvate. mannitol, inositol, sorbitol.
rhamnose, sucrose meiiblose, amygdalin and arablnose. According to the api 20 E system 1t was

identifled as a Protcus mlirabilis.

Braln heart tnfusion agar revealed twa types of colonles. One of them was swarming on the
media and was [dentffied as Proteus mirabilis. Other colonies were gram-positive bacteria that

werc identiflcd as Aetinomyces pyogenes.

Pullorum tent:

Resulls of puliorum test of a tolal of 28 serum samples collecled [rom diseased flock on days
20 and 40 of ehicken age (14 at a time} are summarized in table 1.

Micro-agglutination test:

Resulls of retesting of pullorum positive sera colleeted [rom naturally diseased floek on days
20 and 40 of ehieken age using the microagglutination test are summanzed in table 2.

Postmortem examination:

On neeropsy of the naturally aflected chicks, small whitlsh nodales started to appear on heart
by day 7 of chicken live and eontinued to appear in about 10% of dead birds up to day 40 where
no other postmortem examination was earried out. Nodules beeame larger that even a completc
distortlon of heart shape appeared in some birds by day 21 and continued to be found in some
dead birds up to 40 days of age. Ceeal core was seen in almost all birds with heart leslon. Stmi-
lar nodules appeared In duodenum, pancreas and gizzard ol naturally infected birds. Experimen-
tal infcetion with Isolated A. pyogenes Indueed similar lesfon In heart, glzzard, pancreas and du-
odenum of 2 birds cut of 40 {Fig. 1,2 and 3) by day 18 post-infection. Two birds showed only one
small whitish nodule In liver. Mortality started 48 hours post infection and stopped on the 20th
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day post-infection, without any trealment. A total of 21 birds died (rom the 2nd to 20th days
post-infection. A, pyogenes was rclsolated [rom heart. liver and gizzard of dead and dying experl-

mcentally infected birds.

Experimentally infccted birds with fsolated Protens mirabilis resulted in 4 dead birds during
the observation periods. qu- dead birds (48 hours post-lnfeétlon) showed no obvious postmor-
tem changes while the others that died In days 12 and 14 post-infection showed milllary necrotic
focel in liver and n one bird there was adhesion between liver. heart and sternum. Proteus mi-

rabilis were reisolated from llver and heart of dead birds.

Histopathology:

Microscopically, heart and glzzard were focally replaced by caseous necrosis Infiltrated and
surrounded with macrophages. The macrophages showed large nuclel with scanty cytoplasm
(Fig. 4). Moreover, focal rcplacemcent of myocardium wilth macrophages that were arranged either
in sheets or nodules were noticed (Fig. 5). The proventricular and gizard wall wcre Inflltrated and

focally replaced by macrophage (Fig. 6 and 7).

Coagulative necrosis of hepatic parenchyma that was infiltrated with [ew macrophages could
be recognlzed as in Fig 8. Other hepatic areas were replaced with macrophages and fcw neu-

trophils.

Massivc infiltratlon of Intestinal wall with macrophages besldes thickened and sloughed villi
were observed (FIg. 9 and 10). The cecal core showcd caseous matcrial besides infiltration of the

wall with macrophagcs (Fig. 10).

Focal replacement of pulmonary and pancreatic tissue with macrophages besldes cystic dila-
tation and periductal fibrosis of pancreatic ducts were scen. The spleen showed hyperplasia of
reticuloendothelial cells and hyalinization of the wall ol splenic artery (Fig. 11).

Vacuolation of the lens, separation of the corneal epithellurn and Inflltration of iris with mac-
rophages were detected (Fig. 12 and 13). Separation of the retlna from chroid with protenaceous

fluid and necrosts of inner retinal layers 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 beslde focal
caseous necrosis of the hepatic parenchyma. Coagulative necrosis of hepatic parenchyma be-
sides retrogressive changes and congestton of blood vessels of paranchymatous organs could be
detected in birds experimentally infected with P. mirabiiis.

There is a number of disease condltlons alfccting young birds that go undiagnosed with re-
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spect to 1dentifying a definite ctiological agent elther due to lack of specific reagent{s). improper
timing of sample collections, previous medication, and others which may contribute {o a fallure
to diagnose the causative agent(s). There have been granulomas of young poultry (turkeys and
chickens) which are grossly vistbic as firm, nearly spherical. pale yellow to white variable slzed
masses that may be seen in liver, spleen. pancreas, glzzard and Intestine. A varlety of bacteria
were reported Including S. pullorum (Shivaprasad, 1887). E. coli (Bames and Gross, 1897).
Mycobacterium avium (Feldman, 1938; Francis, 1868 and Thoen et al., 1984). Actinomyces
(Corynebacterium) pyogcnes (Senlor et al; 1882; Corrales, 1888; and Hill et al., 1892). Nocar-
dia (Okoye et al., 199land Hill et al., 1892), Eubacterium tortuosum (Langhelarich and
Schwab, 1972; Arp et al., 1983; Hafner et al., 1994) and staphylococcus (Langheinrich and
Schwab, 1972).

In the present work. Salmonella pullorum infection was the main suspect because of the simi-
(arities in clinical and pathological lesions. This infection was diagnosed serologically through the
plate agglutination test and the microaggiutination test. Sera collccted from naturally affected
Nock on the 20th day of age, gave positive agglutinatian In 3 out of the 14 investigated sera
(21.49%). Out of the 3 positive samples one was positive up Lo the dilution of 1/8 which was also
positive with thc microagglutination test at the dilution of 1:16. At the age of 40days. samples
from the naturally affected flock had 7 positive out of the 14 examined sera. Oul of the 7 posi-
tive. 4 samples were positive lor serum pullorum test at 1:8 dilutlon. With the microagglutina-
tion test. the 7 positives yiclded positive reactions at dilution up te 1:128. Even though. no sal-
monella organisms werc recovered [fom the naturally infected flock. Failure to recover S.
pullorum organisms (rom the lesions of the naturally aflected flock could be attributed to the
massive usagc of antibacterial drugs (Ctprofloxacin and rifamycin) and the following possibility
of locallzation of the microorganisms or its killing. The gross and mtcroscopic lesions as well as
the elinlcal signs were not pathugnomonic since the granulomas could be seen in other discases.
Since pathogens other than Salmonella-pullorum-gallinarum were isolated. it could be conclud-
ed that S, pullorum-gallinarum was not thc only responsible pathogen for the very high mortali-
ty in the naturally infected llock. However, it (s beyond doubt that tt shared in the elinlecal, path-
ologlcal changes as wel) as In the high mortality in the naturally diseased fluck.

A. pyogencs was the scennd pathogen. It was isolaled and identifted from the naturally Inlect-
ed flock. This inding is supported by the reports of Senlor et al., 19682; Corrales et al., 1688
and Hill et al., 1992. These authors described simllar infectlons in young poultry. Further proof
was gatned from the expcrimental Infection with the isolate to 40 two-day-old broller chicks. The
experimentally infected chickens showed similar clinical signs and lesions, particularly in the
heart, gizzard, duodenum and pancreas. High mortality (21 out of 40) occurred in this type of n-
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fection within 18 days (day 2 to day 20 post-Infection). Successful re-isolation of the A. pyogenes
1s another proof that this pathogen was at least one of the major causes of the natural infection.
From the experimental data, it Seems salfe to state that this organism could be the main etiolog-

ical agent.

The third recognized bacterial agenlt was Proteus mirabilis. This organism was isolated [rom
the naturally infected Nock. Identification of the organism was based on its norphological char-
acters as well as the biochemical results obtalned from the api 20 E system. Proteus mirabilis
was recovered (rom a low percentage of salpingitis in layers by Blsgaard and Dam (1881) and
[rom duck by Bisgaard (1995). Experimental infection with the isolated P. mirabllis resulted in
only 10% mortality with millary necrotic focci in the liver and successful re-isolation of the or-
ganism [rom the liver and heart of dead birds may help one to conclude that this organism can
be co-included with A. pyogenes and S. pullorum-galllnarum as multifactorial agents to the bac-
terial granuloma of the naturally infected broiler flock. In our judgement, the three pathogens
cooperated in the high morbidity, high mortaiity (50%) and in inducing the gross and histopatho-
logical changes described In this outbreak. Since no work was done Lo Include or exclude viral

infection, no comment could be undertaken, however no caseous necrosis associates the viral {n-
fections in general.

Table 1: Serum plate agglutination titers to Salmomella pullorum and

Salmonella gallinarum.
Chicken age No. of positive serum/14 samples
Undiluted serum 172 diluted serusn  1/4 diluted serum  {/8 diluted serum
20 days 3 2 ! I
40 days 7 7 6 4

Table 2: Serum micro-agglutination titers to Salmonella pullorum and

Salmonella gallinarum.
Chicken age No. of positive serum/14 two-fold serally diluted serum
12 14 18 1/16 1/32 1/64 1/128
20 days 3 2 1 0.0 00 0.0 0.0
40 days 7 6 5 4 3 3 3
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Fig. 1-3 : Granulomatous lesions in heart (1). and gizzard (2) heside pan-
creas and duodenuimn (3) of 20 day old broiler chicks experimen-
tally inoculated wilh Actinownyces pyogenes.

Mansoura, Vet. Med. J. Vol. IV. No. 1. 2002



Kamel, 1. M. Abou El-Azm et al... 45

Fig. 4-7:

4: Myocardinm of 20 day old chick showing focal caseous necrosis sur-
round with macrophges. H&E. X 1200.

5: Myocardium showing focal replacement of cardiac muscels with snace-
rophges. H&E, X 1200.

6: Gizzard muscular-wall showing [ocal mlfiliration macrophges. H&E. X
300.

7: Provenlriculus showing massive infiltralion of lamina propria with
round cells. H&E, X 300.
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Fig. 8-11:

8 : Liver showing focal coagulalive necrosis. 11 &E x122

9 : Small intestine showing massive round cell infiltration in (he intesti-
nal wall. H&E. x 300.

10: Cecum showing casealed cecal core. H&E. x 120.

11: Splecn showing (hickening and hyalinized wall ol splenic artery be-
side hyperplasia of reticuloendothelial cells, H&E.. X 300.
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Fig. 12-15

12: Cornea showing separaled anlerior epithelium and Bowman s mem-
brane from the substlantia propria. H&E, x 1200

Iris showing mdassive inliliration with round cclls H&E. x1200.

14: lLcns showing vacuolalions. H&E. x120.
15:

13:

Retina showing caseous necerosis of the inmer laver and separalion
from chroid wilth proteinacious luid. H&E. x300.
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