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ABSTRACT 

Three turkeyfioc/cs (2000. 3000 and 2500 birds and 6. 8 cllldlO weeks old respec· 

liuely were located in Slwflda and Ismailia gouemorates) s/towed depression. bloody 

droppings alld 12-18% mor(.alities with negative respon.se (0 alltfblofic treatment . B ac­

teriologIcal and parasitological examinations oj diseased turlCP.!Js revealed lIe9alioe re­

sults: but hemorrhagiC enteritis virus (HEV) was i.. .. olated onJerWe eggs. TIle isolated vi­

rus was Identified lIslng agar gel preclpitatioll test (ACPT).Thc embryo lethal dose fifty 

(ELD50} oJ isolated virus 1l)OS l05/ml. 

Twenl~ heaWIY fUT/<ey poulls. (6 week old) were omllu inJected by the iso lated uirus 

(0.1 Ill! of inoculum wllich contained 103 mean EL050/bird. J71€ experimentally trifect­

ed turkeys showed deprt?ssion. bloody droppings wllh 4(1J() mom/Utes. 6 d ay post­

inoculation .TIle v irus was re-i.so latedJrolll fhe experimentally trifected cases. TIle dead 

birds. jl'OJn the natural and experimental Ilifecl/on were lH::aopsled. and specimen s 

Jrom the intestine. /iuer. spleen. lungs and bursa oj Fob/iclous were j'lXed ill 

1 O%buffered Jonnalin. Palqffill sections oj 5 }1 thick were prepared wid examined mi­

croscopically. BollI the naiurally and experimentally Injected turkey [XlllitS sJlOwed 

pale carcasses. The mucosa oj the small llll e.<; tine was congested. The intestinal lumen 

w as filled witlt redd ish bloody content. The spleell was enlarged and moWed with J 

mIH red ond pale Joci. 111e liver was enlarged. Microscopically. fhe small intestine 

showed itetnorr/wgic enlcriHs. The lamina propria showed hyperemic b lood vessels 

a1ld round cell ir!lWralioll. The hepatic parenchyma was congested arid sllowedJocal 

cOO9ttlative uecrosis. TIle splee/l showed intranuclear inclusion In the lymphoreticulOl­

cells beside deplelion oj lymphocytes from (ile white pulp. Tile bursa oj FabriciOus 
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showed mucinous degeneration oj the epiUleliallln lng beside dl~pletfort oj lymphocytes 

particularly frOtH the center oj (he fo llicles. TIle lungs s howl' d congestion and desqua­

mation Q( the ep((hetcailining oj the bronchioles. 

INTRODUCTION 

40 

Hemorrhagic enterlU s {HElls an acute viral disease oftur1:cys , 3 - 5 weeks of age a nd older. It 

was first obse rved in Minnesota by Pomer-oy and Fenstermacher (1937) . a nd In Ohio by Gale 

and Wyne (l957) . Hemorrhagic enlerlUs vi rus (HEV) Is rel al ed 10 Adenovirldae uncler the genus 

Avladenovlruses (Domermuth and Gross 1984) . TIle mor failly mle was high due to the Immo­

no suppressive nature of HEV and subsequently Ul e second"l)" bacteria l In fecUon . Fenner et at. 

(1993) menuoned that the Infection becomes severe specially in U1c Immunocompromlsed bIrds 

by other Infections. like avian leukosis. infec tious bursal di sease ( Ir chicken anemia viruses . Ear­

Jy studies suggested that HEV rep)t cation takes place in the uudel or f.hc reticuloendothelial cells 

(Domermuth and Gross 1984), Recently the Jnfec ted cel ls wcrc no ticecl In a varlely or tissues In­

cluding IntesUne. bu rsa of Fabrlc lous. Ulyrn US. liver. kidneys. pel'lpheral b lood leul<ocytes. lungs 

and s pleen (Fitzgerald et al. 1992. Hussain et aI. 1993, Trampel c t a1. 1992 and Saunder-s 

et aI. 1993) . ,-m is characterized by depreSSion. bloody dl-opplngs a nd death. The mortality 

rates. In Oeld outbreaks varied rrorn less Ulan O. I % 10 ovcr 60% und I cached 8000 In the expert ­

menlallnfecUon wllJl mos t pathogeniC stra ins (Grosg and Moore 1967 ). The mortaHty occu rs 5 

. 6 days a fter ora l or cloacal Inoc ulation or 3 -4 days a ft CI' llllravenous lilocu latlo n (Domermuth 

et al. 1972-a) . Th l' clinical d isease u s ually p erSists In ;:dYc cted OOc\{S fo r 7-10 days (PIerson and 

Domermuth 1997). In tranuclear lncluslons were obse rved in liver. bone marrow. peripheral 

blood leukocytes. lungs. pancreas. b ra io a nd re nal tubular epllh t.: lIurn (Hussain et al. 1993 and 

Meteyer et a1. 1992) . 

The a im of this work was 10 study tbe pathologiC changes Intluced by £l EV In lhe natu rally 

and experimentally In re cted tu rkey poults . Iso lation and identiOcation of thc vJrus were cons ld· 

ered. 

MATERIAL AND METHODS 

Flock history : 

Three lurkey nocl<s of 2000.3000 and 2500 poults wh ich \Iicn' 6. 8 and 10 weeks old respec­

tively. and localed In S h arkla a nd ISllla illa r,overnorates were Ilsed . Th c·"\~ OocJ<s were fed on a 

commerc ial raUon and eKposed lo ro utine vacclnaUon Pl'Ogf<lJlI against viruses. The turkeys 
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sbowed depression. bloody droppings and blood was noUced on the skIn and feathers surround­

Ing the ven t. The mortallt}, rate~ l varied from 12 - 18% with negative response to antibiotic treat­

ment. Bacteriological and paras itological examinaUon of the diseased turkeys revealed nega tlve 

results. HEV was suspected. 

Samples for Virus isolation :-

Samples such as feces . kidneys. IntesUne, lungs. s pleen. liver and bursa of FabriciOUS were 

collected from infec ted and d ead poults. Such samples were tra il s ported In conta iners contalo­

lng vIrus transport medium Includlng high concentraUoos of a nUbloUcs. phosphate buf­

fered saline and Hanks sfl lt solutions. The appropriate pieces of samples were pooled, 

minced. and grinned with s tcrUe sand In a martel'. SuspenSions were prepared and exposed to 

centrifugation a t 3000rpm/30 Ollnutes. The supernatant was coUecled a nd used for virus Isola­

Uon. 

Samples for Serology : 

Forty-two serum samples we re collected from the Infected and contact turkeys for measure­

men t and detection of HEV antibodIes by the use of mlcro-lmmundIITus[on. 

The standard anUgen a nd St!rum were obtained from Animal [Ical th Resen rch Institute Dol<­

kL Egypl 

Isolation of REV on FertUe Eggs: 

IsolaUon of HE,V from minced splen iC tissue was perfonn~d accordIng to Ahmed and 

Sharma (1993) . Patilogen -free lurkey eggs were lnoculated v ia the chorioallantoic mem­

brane (CAM) rou te on day 14 of embryonat1on Wltil 0. 1 ml of 1 : 10 WtjVol. suspension of 

splenic Ussue. The Inocula ted cggs we re rclncu ba led wIth period ical cxamloa Uon . The p roce­

dure was repeated fo r 3 successive passages a nd the 3rd serl.!! passages vialS was cooOrmed 

by AG PT. 

Detection of HE viral antigen . In lhe pooled mInced neld Ussue and embryonic harvested L1s ­

sue. was detennlned by the usc of micro agar gel precipitation te!'it (AGPT) as described by Do­

mermuth et aI. {l972 Q & b). 

DetecUon of tile viral a ntibodies. in serum samples coHeeted from both natu rally 

and experimenta lly Infected birds, was attempted by the AO PT (Domermuth et al_ 1972_ 

. bl . 
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Experimental Infection: 

1\venty one day old. turlt ey poults were obtai ned from commercial hatchery and were serone­

gative for HeV. The turkeys Wr!re fed on balanced ration. Routine vacclnaUon program was a p­

plied. Ten poults. 6 w€"ek old. wl'"re orally Infected with 0.1 rnl of Inoculum whIch contained 103 

mean ELDSO/blrd of lhe prepa red crude PBS ex tr<1cL of U1e minced aJTected organs as spleen, In­

testIne and liver according to Gross and Moore 1967 & Harris and Domermuth (1977). The re­

maining poults were kept as ('ontral . AJI birds were kepl under stric t hygienic conditions wHh 

daily obselVaUon. Samples were collected for virus re lsolaUon from Infec ted poults. 

Pathologlcal studies: 

The clinical Signs aod postmortem Ondlngs of both the natula lly and experimentally Infec ted 

Turkey poults were observed ~lOd recorded. SpeCimens were collected from the Intes Une, liver. 

s ple(:II. lungs a nd bursa of fabrl clous a nd fixed l.n 10% buffered formalln solution . Paraffin sec­

Uons of 5 J.l thick were prepan'rI and stalncd wiU) hematoxylin nnd eoSin for microscopiC examI­

n a ti on (LiHiIe and Fulmen 1976). 

RESULTS AND DISCUSSION 

Cllnlcal signs: 

Both the na lur:lUy anel expcrlmentaHy Infected poults showed depression. bloody d ro ppings 

and soJled s l<in and feaUlers C:il"Ou nd the vents . The morlil lity rate s were 12- 18% among the nat­

urally Infec ted birds. On the oUle r hand 40 % of the Inoculated lurkeys died 6 days Post­

Inoculation {PI} ?nd the remaining birds were sacrlOced 30 day PI. 

Pathologic findings: 

Postmortem Ondlng of both Ule naturally and experlmentaHy Jllfe,cted poults showed pale car­

casses. The Small Intestine was OIl ed with reddish b rown bloody content. The Inlr'sUnal mucosa 

was conges ted. The Spleen was enlarged and motlled with lllllll red and gray fo Ci ; however the 

s pleell was s mail In some cases. Th e live r was enlarged and contained pal e whitish areas. The 

lungs were congested . Microscopically. the small Intesllne. parllcularly duodenum showed se · 

vere coogesuon of the In les Un;:iI mucosa bes ide mononuclear cell InOitra tion (fIg . J ). Desquama­

tion of the villus epithelium beSide congestion a nd extravasated blood were noticed tn the lamIna 

propria (flg.2). Hemorrhagic enteritis could be s!'Cn and the IWllen contained numerous eryth-
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rocytes (fi'lg.3). TIle hepatic parenchyma showed focal coagulatlve necrosis. evidenced by pykno· 

s Is and more eoslnophtHc cytoplas m (Flg.4) . The portal veins. hepntlc slnusolds and central venls 

were congested . 'nle s urrounding hepa tocyles were vacuolaled (Fig .5). Hemorrhage was noUced 

among the necroUc hepatocytes with the presence of golden yellow pigments InSide the kupffer 

cells or sca ttered among the hepa tic cells. The spleen showed hy perplasia of while pulp In the 

early stage. Numerous lntranuclear Inclus ion bodies were noUced 10 the Iymphoretlcular cells. 

(flgs.6 & 7). LymphoId necmsis of the white pulp could be seen later on. The bursa of FabrtcJous 

showed depletion of lympbocytes from their folllcles. (Flg.S). Vacuola llon of the epithelia] linIng 

was noUced (flg.9). The pulmonary blood vessels were conges ted s pecially aro und the secondary 

bronchioles (fig . to) . The terUary bronchIoles a nd aIr capUlarles w~~re filled with eoslnophlHc ma­

letla!, (FIg. J II. 

Isolation of HEV on fertile eggs: 

HEV was de tected in the pooled colleeled samples. as white / colorless s pots (pock lesions) 

dls lributed over the CAM. harves ted rrom the Inoculated eggs . Tbe ELD50 of the Isolate was 105 

Iml. 

Detection of the viral Antigens: 

The specimens , collected f1"l1111 both the na tu ral and experimenta l Infections as well as from 

the ha rvested Infected CAMS. we."e positive for Ule HE viral aotigens by the appHcation AGPT 

Wlg. 121. 

Detection of the viral antibodies: 

J\pplicaUon of AGPT was s uccessful for screenl1lg and delecUng Ule H EV antibodies In the ser­

um samples . obta Ined from the natura l!y di seased a nd expel10lentully infected lurkeys. 

Our InvestlgaUon revealed U"lat the morallt1es were 12-18% a nd 40% a mong the naturally a nd 

experimentally Inrec ted turkey poults respectively. The clinical s igns Included depression , bloody 

droppings . Macroscopically. t,h r carcasses of Ute dead poults were pale due to blood loss Ulrougli 

the hemorrhagic enterlUs. Tbe small In tesUne was distended with bloody content. The spleen 

was enlarged, friable and marbled 10 a.ppearance, S uch findings sugges ted HEY In fection . This 

was confirmed by the Isola Uon of I lEV a ll fertile eggs where pock les ions were encountered on 

Ihe CAM . The vIra l repllcallon a ll CAM of lhe Inoculated enl bryo was connrmed by the posltJve 

AGPT. Gross and Moore (1967) menUoned that HI!; was cha rnctnlzed by depression, bloody 
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droppings and morallUes whkb va ried from less tha n 0.1% to over 60% a od reached Sook In the 

experlmenuliInfecUon with most pathogenic s trains. Microscopically. numerous Intra nuclear In­

clusion bod ies were noUced In tlle lym phoreUcular cells of the s pleen. This lesion In addition to 

the hemorrhage enlerltis were paUlognomonlc for UJe HE of turkeys. Similar I1ndings were re­

ported by Calnek et 81. (199"1) and Jordan and Pattison (1996) . The p resence of Intranuclear 

InclUSion bodies In the lymporetJcular cells of the spleen could be attrIbuted to the Intranuclear 

replication of the ca usati ve adenovirus. Jones et 81. (1997) m enUoned that (.he nucleic acid of 

adenoviruses consists of single linear molecules of double slra nded DNA. which replicates In the 

nucleus where a characteris tic inclusion body Is produced. Recelltly Hussain et aJ. (1993) and 

SouDders et a1. (1993) noUced In fected cells In a va d dy of tJssues Includ!ng spleen. Meanwhile 

the early studies by Domermuth nnd Gross (1984) suggested [hal HEV replicates !n the nuclei 

of the reUculoendotlle lJaJ cells. Our findings revea led tha t the spleen of Infecled b irds was en­

larged and marbled In appearan CX'. However the spleen was small In some cases. this cou ld be 

attr ibuted to blood Joss and subsequently splen!c con traction (Calnek et at , 1997) beside the 

depletion o f the lym phocytes kom the whi te pulps. The lotesun'l l lesions. ,In this study are In 

agreement with Hussain et al. (1993)" and Meteyer et a1. (1992). Depletton of lymphocytes from 

the folltcles of bursa of rabrici,>us and whi te pulp of Ole s pleeu could be a ttdbuted to the Imm u­

nosuppressIve effect of group l\ avJa n adenoviruses that appeared to be lymphotroplc and lym­

phocytopo.thl c (Fizgerald and Reed 1991 and Suresh and Sharma (1995) . Jordan and Patti ­

son (1996) added that the virus Is Immunosu ppl-ess Jve and may predispose to outbreaks of 

colibaclllosis. Our experlmenta llnlCctlon was done by Inoculation of 6 week old turkey poults as 

younger turkeys. under 4 weeks of flgC. are not s uscepUb le as protected by materna l anUbody 

(Jordan 1990). 

Finally. il could be concluclvd that HE indu (".(·,(l 12- 1S0/0 Bod 40% mortalities among tJ le natu­

rally and exper imenta lly Infecf.t:d turkey poults . The pathognomonic Jesions were Intranuclear in ­

clusion oodles In Iym phoretlcula r cells of the spleen . (lnd h emorrhagic enL("rH\ s In bo th Ihl' n a tu­

r<l lly and expe limen tBlIy Infecfeel turkeys. The virus Isolation a nd idenUncaUon conflnned our 

fi.odings. 
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Fig. 1 : lir,tesline l(Om the naturally Infected pouH, showing congestion 01 Ihe Inlestinal mucosa beside 

mononuclear cell inlll ll<)[(on (H & E. l( 300). 

Fig. '<! : lnt0sllne from thn naturally Infected poult. showing desquamation of Ihe villous epithelium be­

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

Fig. 3 Inlesline Irom the experimenlally Inlected poull, showing hemorrhagic enteritis. Numerous 

erylhrocytes are seen In Ihe lumen (H&E. x 300) . 

Fig . 4 : Uver from the experimentally Infected paull, showing local coagulative necrosis (H & E. l( 

1200). 
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Fig. 5 : Liver Irom thl} experimentally tnf~ted paull. showing congestion of central veins and vacuola­

lion 01 hepatoCyles (H & E, x 1200). 

Fig. 6 : Spleen Irom the experimentally Inlected poult. showing Intranuclear Inclusicn bodies In Iym­

phoreticular cells (H e r x 1200). 

Fig. 7 : Spleen Irom the naturally lnleded paull, showing Intranuclear IncluSion bodies In Iymphorelicu· 

Inr cells (H & E. x 1200). 

Fig. 8 : Bl.lI sa of Fabricious 110m Ihe naturally Inlected poult. Showing depletion of lymphocytes Irom 

the center 01 the folli cles ( H & E. x 300) . 
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Fig. 9 ; Bursa 01 Fabriclous from Ihe experlmenl<'ll1y Inlected poun. Showing vacuolaHon 01 the epithe· 

lialllning beside deplelion of lymphocytes from Ihelr follicles (H & E. x 300) 

FIg . 10 ; lung Irom the experimentally Infected poull. showing congestion 01 the peribronchial blood 

vessels (H & E. x 1200). 

Fig . 11 ; I ung fr om 1M experimentally Infected poult, showing eosinophilic material inside the tenlary 

bronchioles beside congestion 01 the pulmonary blood vessels (H & E. J( 3(0). 

Fig. 12 : Showing precipitin lines 01 iden/ily belween HE V Ag. against serum samples. 
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