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(Meleagris gaiopavo) in North Carolina
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ABSTRACT: A moribund wild turkey (Melea-
gris gallopavo) died shortly after it was discov-
ered in Martin County, North Carolina (USA).

The 4.3-kg female turkey appeared in good con-
dition with no visible external lesions or evi-
dence of injury. There were 2- to 5-mm yellow-
white plaques on the mucosal surfaces of the
oral cavity and mid-esophagus. The liver had
large, multifocal, irregular pale areas on cut and
uncut surfaces. The spleen contained multifocal,

pale, hard, nodules. Microscopic changes in the

liver consisted of large multifocal coalescing

areas of necrosis. Occasional spherical 10 to 15
gm in diameter organisms consistent with His-
tomonas meleagridis were present in the ne-

crotic areas. Viable hepatic parenchyma con-
tained multifocal infiltrations of numerous
mononuclear cells interpreted as neoplastic cells
resembling lymphoblasts and plasma cells. Sim-
ilar neoplastic cell infiltrates, consistent with the
lymphoproliferative disease reticuloendothe-

liosis, were present in spleen, lung, and esoph-
ageal and oral mucosa. Reticuloendotheliosis vi-
rus, subtype 2, was isolated from samples of liver

and spleen.
Key words: Histomoniasis, Histomonas

meleagridis, blackhead, reticuloendotheliosis,
reticuloendotheliosis virus, lymphoproliferative

disease, wild turkey, Meleagris gallopavo, case
report.

Histomoniasis or “blackhead” is a para-

sitic disease of many gallinaceous birds

caused by the protozoan Histomonas me-

leagridis. The involvement of this parasite

in diseases of domestic chickens and tur-

keys is well described (McDougald, 1984).

In wild turkeys (Meleagris gallopavo), his-

tomoniasis is thought to be an underre-

ported but important mortality factor

(Hurst, 1980; Davidson et al., 1985).

There are few accounts of lymphopro-

liferative diseases in wild turkeys, and none

has identified a proven etiology for the

observed lesions (Busch and Williams,

1970; Coiwe!! et a!., 1973; Grant et a!.,

1975; Davidson et al. , 1985). Herein, we

describe the occurrence of histomoniasis

and a !ymphoproliferative disease, relic-

uloendotheliosis, in a wild turkey. This re-

port is the first record of the isolation and

identification of reticuloendothe!iosis virus

from a wild turkey.

On 8 January 1988 a moribund free-

ranging wild turkey was discovered in

Martin County (1.6 km north of Hamilton,

North Carolina, USA; 35#{176}58’N, 77#{176}12’W).

The turkey was found at the upland hard-

wood/mixed alluvia! hardwood/cypress

backswamp ecotone. The upland hard-

wood habitat is the transition zone be-

tween agricultural lands and the bottom-

lands along the Roanoke River. This zone

is 140 m wide, with a slope of 45%. The

site was 140 m from the nearest field and

700 m from the Roanoke River. The av-

erage annual turkey population density for

the area is estimated at 5.0 individuals/

100 ha (North Carolina Wildlife Resources

Commission, Raleigh, North Carolina

26711, USA).

The turkey died shortly after discovery,

and the entire carcass was wrapped in plas-

tic and stored at 4 C until it was trans-

ported to the College of Veterinary Med-

icine, North Carolina State University

(Raleigh, North Carolina 27606, USA) and

necropsied on 19 January 1988. The turkey

was a 4.3-kg bearded female with no vis-

ible external lesions or evidence of injury.

There was a slight amount of dry sulfur-

colored droppings pasted to the vent feath-

ers. On the oral cavity mucosa, there was

a 5-mm in diameter, slightly raised yellow-

white plaque; and similar lesions were

found on the mucosa of the choanal cleft
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FIGURE 1. Liver from a wild turkey showing neo-

plastic cell infiltrates within sinusoids causing

compression of hepatocytes. H&E.
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and mid-esophagus. The mucosa! surface

of the crop was norma! except for a thick-

ened focal area that appeared to be a healed

ulcer or penetrating wound. The uncut

surface of the liver had large, multifoca!,

irregular, pale areas but did not appear

enlarged or swollen. The cut surface in-

dicated these lesions throughout. The

spleen surface had a mottled appearance

and upon palpation hard, irregular nod-

ules were noted. There were no other vis-

ible gross lesions. Tissue samples of oral

mucosa, esophagus, crop, liver, spleen,

lung, kidney and intestines (duodenum, je-

junum, ileum, ileoceca! junction and co-

lorectum) were fixed in 10% neutral-buff-

ered formalin, processed for histo!ogica!

examination using standard techniques,

and sections were stained with hematox-

ylin and eosin. Representative parrafin-

embedded tissues have been deposited in

the Registry of Comparative Pathology,

Armed Forces Institute of Pathology,

Washington, D.C. 20306, USA; accession

number 2202885. Samples of spleen and

liver were frozen at -70 C pending the

results of microscopic examinations.

Tissues examined microscopically had

various degrees of auto!ysis, but were re-

markably well preserved considering the

time elapsed before fixation. Microscopic

changes in the liver consisted of large mu!-

tifocal coalescing areas of necrosis evi-

denced by increased cytoplasmic eosino-

philia and pyknotic and karyorrhectic

nuclei. Numerous thrombi consisting of fi-

brin and thrombocytes were present in the

small and medium-sized hepatic vessels.

Occasional spherical 10 to 15 �m in di-

ameter organisms consistent with Histo-

monas meleagridis were present in ne-

crotic areas. Small numbers of heterophi!s

and macrophages were scattered in the

cellular debris. The cecal sections exam-

ined contained no lesions that could be

ascribed to H. meleagridis. In the distal

small intestine, a focus of necrosis sur-

rounded by zones of heterophi!s, macro-

phages and fibroblasts was present in the

submucosa which was interpreted to be

due to H. meleagridis; however, no defin-

itive organisms could be identified.

Also in the liver, adjacent to the necrotic

areas, was viable hepatic parenchyma

which contained multifocal infiltrations of

neop!astic cells which caused compression

or obliteration of adjacent hepatic cords

(Fig. 1). These cells were large and oval

with deeply amphophilic cytoplasm and

central or eccentric nuclei. The chromatin

of these cells was coarsely clumped and

occasional mitotic figures were present.

Lesions within the spleen consisted of

multiple foci of neoplastic cell infiltrates

which consisted of cells morphologically

similar to those cells present in the liver.

Similar aggregates of neoplastic cells were

present in the parenchyma of the lung. In

the esophageal and oral mucosa, there were

multifocal areas of necrosis of surface ep-

ithe!ium with associated serocellular de-

bris covering the ulcerated surface. Vari-

able numbers of infiltrating heterophi!s

were present in these areas. Subjacent to
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these ulcerations were multifocal collec-

tions of neoplastic cells similar to those

present elsewhere.

A diagnosis of histomoniasis was sup-

ported by the presence of sulfur-colored

droppings pasted to the vent feathers, the

gross appearance of the liver, and micro-

scopic identification of organisms associ-

ated with typical hepatic lesions (Hurst,

1980; McDougald, 1984). However, cecal

lesions of histomoniasis were not observed

in this case, perhaps due to their mild oc-

currence, obstruction by postmortem

changes, or the lack of representative sam-

ples for histologic evaluation.

Gross and microscopic observations in-

dicated the additional diagnosis of a virus-

induced avian lymphoproliferative dis-

ease. Therefore, previously frozen (-70 C)

samples of liver and spleen were homog-

enized in tissue-culture medium and in-

oculated onto chicken embryo fibrob!ast

(CEF) cultures for virus assay (Witter et

al., 1981; Witter and Johnson, 1985).

Chicken embryo fibroblast cultures were

examined for reticuloendotheliosis (RE)

viral antigens by indirect immunofluores-

cence (Witter et al., 1970) using RE virus-

specific monoclonal antibody (MCA)

11A25 (Cui et al., 1986). Reticuloendot-

heliosis virus was identified in samples of

both spleen and liver. Reticuloendothe-

liosis virus in CEF culture supernatant

fluids was serotyped (Chen et a!., 1987)

with MCA’s (Gui et al., 1986). The RE

virus isolate, designated 557, reacted with

MCA 11A25 but not with 11C100 or

1 1C237, which placed the isolate in sub-

type 2 (Chen et al., 1987).

Reticuloendotheliosis virus is an avian

retrovirus capable of inducing runting dis-

ease syndrome, and chronic neoplastic dis-

ease in susceptible avian hosts (Witter,

1984). Natural hosts for RE virus infection

include turkeys, chickens, ducks, geese, and

Japanese quail; however, the turkey has

most frequently been observed with evi-

dence of disease (Witter, 1984). Reticu-

loendotheliosis is one of the avian lym-

phopro!iferative diseases that include

Marek’s disease (MD) of chickens, caused

by a herpesvirus; the leukoses, sarcomas,

and related neoplasms of chickens, caused

by closely related retroviruses; and !ym-

phoproliferative disease (LPD) of turkeys

caused by a retrovirus that is distinct from

both the REV and leukosis/sarcoma groups

(Ca!nek, 1984). Few reports exist on the

natural occurrence of lym phopro!iferative

diseases in wild turkeys (Busch and Wi!-

hams, 1970; Davidson et a!., 1985), and

none has identified an etiology known to

cause tumors in naturally infected hosts.

Therefore, while Marek’s disease-like le-

sions have been described (Busch and Wi!-

hams, 1970), and herpesviruses related to

MD viruses have been isolated from wild

turkeys (Colwe!l et a!., 1973; Grant et a!.,

1975), there is no evidence of an etiological

relationship between herpesviruses of wild

or domestic turkeys and !ymphopro!ifer-

ative lesions (Witter 1972; Co!we!! et a!.,

1973; Grant et a!., 1975).

The etiology of avian !ymphopro!ifer-

ative diseases cannot be established on gross

lesions and histopathology alone. There-

fore, a presumptive diagnosis of reticu-

loendotheliosis should be confirmed by vi-

rus isolation or antibody identification.

Since RE virus, unlike the avian leukosis/

sarcoma viruses and herpesviruses, is not

ubiquitous in its natural hosts, its presence

normally has diagnostic value (Witter,

1984). The relative importance of RE as a

population determinant of wild turkeys can

only be ascertained by further research

and diagnostic vigilance.

Resources used to support this research

were provided in part by the State of North

Carolina.
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