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ABSTRACT

Three turkey flocls (2000. 3000 and 2500 birds and 6, 8 and 10 weeks old respec-
lively were located in Shwikia and Ismailia governorates) showed depresston, bloody
droppings and 12-18% mortalities with negative response lo antiblotic treatrment. Bac-
teriologlcal and paras(tologlcal examinations of diseased turkeys revealed negative re-
sults: but hemorrhaglc entertlis virus (HEV) was isolated on fertile eggs. The tsolated vi-
rus was (dentified using agar gel precipitation test (AGPT).The embryo lethal dose fifty
(ELD50) of isolated virus was 105/ml.

Twenty healthy turiey poults, (6 week old) were orally infected by the solated virus
(0.) mil of inoculum which contained 10° mean ELD50/bird. The experimentally tnfect-
ed lurkeys showed depression, bloody droppings with 40% moralilles, 6 day post-
inoculation .The virus was re-isolaled from the experimentally infected cases. The dead
birds, froin the natural and experimental infection were necropsied, and specimens
Jrom the intesline, liver. spleen, lungs and bursa of Fabriclous were fixed in
10%buffered Jormalin. Paiaffin secllons of 5 p thicl were prepared and examined mi-
croscopically. Both the nalurally and experimentally infected turkey poults showed
pale carcasses. The mucosa of the sinall intestine was congested. The lntestinal lumen
was filled with reddish bloody content. The spleen was enlarged and mottled with 1
mm sed and pale foct The liver was enlarged. Micrascopically, the small intestine
showed hemorrhagic enterilts. The lamina propria showed hyperemic blood vessels
and round cell injiltration. The hepatic parenchyma was congested and showed focal
coagulalive necrosis. The spleen showed (ntranuclear inclusion in the lymphoreticular

cells bestde depletion of tymphocytes from the white pulp. The bursa of Fabricious
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showed muelnous degeneration of the epithellal Unlng beside dpletion of fymphocytes
particularly from the center of e follicles. The lungs showr l congestion and desqua-

mation qf the eplthelial lining of the bronchioles,

INTRODUCTION

Hemorrhaglc enteritis (HE} Is an acute viral disease of turlheys, 3 - 5 weeks of age and older. {t
was first observed In Minnesota by Pomeroy and Fenstermacher (1837), and tn Ohlo by Gale
and Wyne (1057). Hemorrhagic entertis virus (HEV) Is related (0 Adenovirldae under the genus
Avladenoviruses (Domermuth and Gross 1984). The mortallly rate was high due to the immu-
nosuppressive nature of HEV aud subsequenty the secondary bacterial Infection. Fenner et al.
(1983) mentoned that the Infeclion becomes severe specially in the fmmunocompromised blrds
by other infectlons, like avlan leukos]s. infectlous bursal discase or ebicken anemla viruses. Ear-
Jy studles suggested that HEV replication takes place in the nuclel of the reticuloendothelial cells
(Domermuth and Groas 1984}, Recently the infected cells weie notced In a varlety of tissues tn-
cluding Intestine, bursa of Fabriclous. thymus, llver. kidneys. peripheral blood leukocytes. lupgs
and spleen (Fitzgerald et al. 1992, Hussaln et al. 1993, Trampel ct al. 1992 and Saunders
et al. 1993). HE Is characterized by depression. bloody droppings and death. The mortality
rates, in fteld outbreaks varled {rom less thar 0. | % to over 60% and reached 80% In the experl-
menla} Infection with 1nost pathogenic strains {Gross and Moore 1887). The mortality occurs 5
- 6 days alter aral or cloacal hoculalion or 3-4 days alter intravenous Inoculatlion (Domermuth
et al. 1972-a). The clinical disease usually perststs i aflected flocks for 7- 10 days (Plerson and
Dormermuth 1997}, Intranuclear inclusions were observed in Jiver, bone marrow, perlpheral
blood leukocytes, langs, pancreas. bralo and renal tubular epitbglfom (Hugsaln et al. 1993 and
Meteyer et al. 1992).

The alsm of this work was (o study the patbologic changes Innduced by (IEV In the naturally
and experlimentally infected ti:rkey poults. 1solation and jdentificatlon of the virus were consld-

ered.

MATERIAL AND METHODS
Flock history :

Three turkey floclks of 2000. 3000 and 2500 poults which were 6. 8 and YO weeks old respec-
tively, and Jocaled (n Sharkla and [(smailla flovernorates were used These flocks were (ed on a

commerclal ration and exposed lo rontine vacclnalon prograi against viruses. The turkcys
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showed depression, bloody droppings and blood was noticed on the skin and feathecrs surround -
Ing the vent. The morlality rales varied from 12 - 18% with negative response to antibiotic treat-
ment. Bacteriologlcal and parasitological examination of the diseased turkeys revealed negative

results. HEV was suspected.

Samples for Virus Isolation :-

Samples such as feces. kldneys, Intestine, lungs, spleen, liver and bursa of Fabriclous were
collected from Infected and dead poults. Such samples were transported In contalners contaln-
ing virus transport medium including high concentrations of antlblotics, phosphate buf-
fered saline and Hanks salt sofullons. The appropriate pleces of samples were pooled,
minced. and grinned with sterile sand In a morter. Suspenslons were prepared and exposed to
centrifugation at 3000rpm/30 minutes. The supernatant was collected and used {or virus Isola-
Uon.

Samples for Serology :

Forty-two serum samples were collected {rom the Infected and conlact turkeys for measure-

nient and detection of HEV antibodies by the use of mlcro-immundiffusion.

The standard antgen and sccum were obtalned from Anlmal 1lealth Research Institule Dok-
ki. Egypt
[solation of HEV on Fertlle Eggs :

Isolatlon of HEV frorn minced splenic tissue was performed accordlog to Ahmed and
Sbarma (1993). Pathogen-free lurkey cggs were (noculated via the chorioallantolc mem-
brane (CAM) route on day 14 of embryonation with 8.1 ml of 1 : 10 Wt/Vol. suspension of
splenic Ussue. The tnoculated cggs were relncubated with periodical examination. The proce-
dure was repeated for 3 successive passages and the 3rd serial passages virus was con{irmed
by AGPT.

Detectlon of HE viral antigen, In the pooled minced field Ussue and embryonic harvested tis-
sue, was determined by the use of micro agar gel precipitation test (AGPT) as described by Do-
mermuth et al. (1972 a & b).

Detection of the viral anlibodles, In serum samples collected from both naturally
and experimentally Infected bihvds, was atlempted by the AGPT {(Domermuth et al. 1972.
- b).
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Experimental infection :

Twenty one day old, turlcey poults were obtained (rom commersclal hatchery and were serone-
gative for HEV. The turkeys were fed on balanced ration. Routine vaccination prograsn was ap-
plied. Ten poults. 6 weck old, were orally infected with 0.1 ml of inoculum which contalned lOI3
mean ELDB50/bird of the prepared crude PBS extracl of the minced aflfected organs as splcen, In-
testine and liver according to Gross and Moore 1987 & Harris and Domermuth (1977). The re-
maining poults were kept as controf. All birds were kept under strict hyglenic conditions with

dally observation. Samples were colflecled {or virus reisofation from infected poults.

Pathologlcal studies:

The clinical signs and postmortem findings of both the naturally and experimentally infected
Turkey péu[ts were observed and recorded. Specimens were collecled from the Intestine, liver.
splecn, lungs and bursa of Fabriclous and fixed in 10% buffered {ormalin solution. Parallln sec-
tions of 5 ¢ thick were prepared and stalned with hematoxy)in and eosin {or microscopic exami-
nation (Lillile and Fulmen 1976 ).

RESULTS AND DISCUSSION
Clintcel signs :

Both the naturnlly and experimentally Infected poults showed depression, bloody dropplngs
and sofled skin and feathers around the vents. The mortality rales were 12-18% among the nat-
urally Infected birds. On the other hand 40 % of the tnoculated (urkeys dled 6 days Post-
inoculation (Pi) and e remaining birds were sacrificed 30 day PI.

Pathologic findings :

Postmortem find(ng of both the naturally and experimentally infected poults showed pale car-
casses. The Smnall intestine was filled with reddish brown blgody content. The intesUnal niucosa
was congested. The Spleen was enlarged and motled with Lmm ted and gray foci: however Lhe
splecn was small in some cases. The liver was enlarged and contalned pale whitish areas. The
lungs were congested. Microscoplcally, the small inlestine. particularly duodenum showed se-
vere congestion of the Inleslinal mucosa beside mononuclear cell infittration (Fig. § ). Desquama-
tlon of the villus epithelium beside congestion and extravasated blood were notlced in the lamina

propria [Fig.2). Hemorrhagle caterlUs could be scen and (he luien contalned numerous eryth-
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rocytes (Fig.3). The hepatic parenchyma showed focal coagulative necrosls. evidenced by pykno-
sis and more ¢osinophillc cytoplasm (Fig.4). The portal velns, hepatlc sinusolds and cenfral venis
wece congested. The surrounding hepalocytes were vacuolated (Fig.5). Hemorrhage was noticed
among the necrotic hepatocytes with the presence of golden yellow pigments inslde the kupffer
cells or scattered among the hepatlc cells. ‘The spleen showed hypecplasia of while pulp in the
early stage. Numerous Intranuclear Inclusion bodies were noticed lo the lymphoreticular cells.
(Figs.6 & 7). Lymphold aecrosis of the white pulp could be seen later on. The bursa of Fabriclous
showed depletion of lymphocyles from thelr follicles, (Fig.8). Vacuolatlon of (he epithelial lning
was noticed (FFig.9). The pulmonary blood vessels were congested speclally around the secondary
bronchioles ([Fig.10]). The tertlary branchioles and ajr caplllaries were filled with eosinophllic ma-
terial, (F1g. 11).

Isolation of HEV on fertile eggsa :

HEV was detected In the pooled collected samples, as while / colorless spots [pock lesions)
distdbuted over the CAM, harvested from Lhe inoculated eggs. The ELD5S0 of the isolate was 105
/ml.

Detection of the viral antigens :

The specimens, collected rom both the natural and experimental Infections as well as from
the harvested Infected CAMS, were posllive for the HE viral antigens by the applicatlon AGPT
(Fig. 12).

Detectlon of the viral antibodies :

Applicatlon of AGPT was successful for screening and delecUng the HEV antibodics {a the sec-

um samples, obtained from the naturally diseased and experinientally infected turkeys.

Our investigation revealed that the moralltles were 12-18% and 40% among the naturally and
experimentally Infecled turkey poults respectively. The clinica) signs Iincluded depression, bloody
droppings. Macroscopically, the carcasses of the dead poults were pale due to blood Joss through
the hemorchagic enteritls. The small Intestine was dlstended with bloody content. The spleen
was enlarged, [rlable and marbled jn appearance. Such findings suggested BEV \alectlon. This
was conflrmed by the Isolatlon of HEV on ferlile eggs where pock leslons were encountered on
the CAM. The viral replication an CAM of the inocutated embcyo was confirmed by the positive
AGPT. Gross and Moore (1967) mentioned that HE was characterlzed by depresslon, bloody
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droppings and moralitles which vaded from less than 0.1% to over 60% and reached 80% in the
experimental (nfecion with most pathogenlc stralns. Microscopically, numerous Intranuclear In-
cluston bodies were noticed [0 the Iymphoreticular cells of the spleen. This leslon in addition to
the hemorrhage enteritls were pathognomonic for the HE of turkeys. Simollar findings were re-
ported by Calnek et al. (1997) and Jordan and Pattison (1996). The presence of Intranuclear
inclusion bodfes In the lymporeticular cells of the spleen could be attributed to the (ntranuciear
replication of the causative adenovirus. Jones et al. (1997) menUtoned that the nuclelc acld of
adenoviruses consists of single tinear molecules of double stranded DNA. which replicates In the
nucleus where a characterlstic Inclusion body Is produced. Receutly Hussain et al. (1993) and
Souunders et al. (1993) noticed infected cells in a varicty of tissues Including spleen. Meanwhile
tbe carly studies by Domermuth and Gross (1984) suggested (hal HEV repticates in the nuctel
of the retculoendothellal cells. Our findings revealed that the spleen of Julecied birds was en-
Jarged and marbled tu appearance. However the spleen was small in sonie cases. thls could be
attributed to blood Joss and subsequently splenle contraction (Calnek et al, 1997) beslde the
depletlon of the lymphocytes from the white pulps. The Intestinal leslons, in this study are in
agreement with Hussain et al. (1993) and Meteyer et al. (1992). Depletlor of lymphocytes fcom
the [ollicles of bursa of Fabricious and white pulp of the spleen could be attributed to the Immu-
nosuppresslve effect of group Il avjan adenoviruses that appeared (o be lymphotropic and iym-
phocytopathic (Fizgerald and Reed 1991 and Suresh and Sharma (1995). Jordan and Pattl-
son (1996) added thal the virus is immunosuppressive and may predispose to outbreaks of
colibacillosls. Our experimental infection was done by Inoculalon of 6 week old turkey poutts as
younger turkeys. undet 4 weeks of age, are not susceptble as protected by maternal antyhody
{(Jordan 1990).

Finally. it could be concluded that HE bhduced]2-18% and 40% mortalities among the natu-
rally and expertmentally Infected turkey pouits. The pathognomonic leslons were Intranuclear in-
cluslon bodles In lymphoreticular cells of the spleen, and hemorrhaglic enleritis in both the natu-
rally and experimentally Infecied turkeys. The virus isolation and idenilficatlon con{irmed our

indings.
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Fig. 1: linlestine from (he naturally Iniected poult, showing congeslion ol the inlestinal mucosa beside

mononuciear cell infiliarion (H & €. x 300)

Fig. 2 : Intastine from iha natyrally Infecled poult. showing desquamation of the villous epithslium be-

side extravasated blood in the lamina propria (H & E. x 300).

Fig. 3 : Inlesline Irom the experimenlally Inlected poul, showing hemortrhaglc enferilis. Numerous

erylhroeyles are seen In the lumen (H&E. x 300).

Fig. 4 : Liver irom the experimentally Inlecled poull, showing focal coagulative necrosis (H & E. x

1200)
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Fig. 5 : Liver lrom Ihe expardmentally Infectad poull. showlng congesllon of central veins and vacuola-

tion of hepatocytes (H & E, x 1200).

Flg. 6 - Spleen from lhe experimenlally Inlecled poull, shawing Intranuclear inclusicn bodies in fym-

phorelicytar cells (H & . x 1200).

Flg. 7 : Spleen from the naturally Infected poult, shawing intranuclear Inclusion bodies in lymphareticu-
larcells (H & E. x 1200).

Fig. 8 : Bursa of Fabricious from he naturally Infecled poull, Showing depletion of lymphocytes Irom
Ihe cenier of Ihe follicies (H & E.x 300 ).
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Fig. 9: Buesa of Fabricious from lhe experimentally Intected pault, Showlng vacuolation of the epithe-

lial Ining beside deplelion of lymphocyles from thelr follicles (H & E. x 300)

Fig. 10 : Lung lrom the experimenially Infected poull, showing congeslion ol the perlbronchlaf blood
vessels (H & E. x 1200).

Flg. 11: Lung fiom the experimenially Infected poult, showing eosinophilic material inside the tertiary

bronchiotes beside congestion ol the pulmonary blood vessels (H & E. x 300),

Fig. 12 : Showing precipitin lines of identily belween HEV Agq. against serum samples.
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