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ABSTRACT: A case of lymphosarcoma in a cap-

tive adult female raccoon (Procyon lotor) from

northeastern Pennsylvania (USA) was observed

in 1991. Prior to its death the raccoon had lost

weight. At necropsy the carcass was in poor

body condition and had pale mucous mem-
branes. The thoracic and abdominal lymph

nodes were enlarged, soft, and pale tan. Micro-

scopically, there was effacement of normal

lymph node architecture by sheets of mono-

nuclear cells. These were well-differentiated

small lymphocytes with (listinct cell borders.

Nuclei of these cells were darkly stained and

mitotic figures were frequently seen. Similar

but lesser nunibers of neoplastic cells were

seen in the parenchyma of liver, spleen, and the

pancreas. Since the neoplasm involved several

organs, we propose that the condition was of

multicentric origin . Gross lesions, histopatho-
logic findings and the organs involved differed

from a previously described case of lymphosar-

coma in a raccoon.
Key words: Lymphosarcoma, raccoon, Pro-

cyon lotor

The epizootic of raccoon (Procyon lotor)

rabies in the northeastern United States

and the subsequent development and cx-

perimental evaluation of a vaccinia-rabies

glycoprotein (V-RG) oral vaccine (Rup-

precht et al., 1992) provided an opportu-

nity to examine over 500 raccoons at nec-

ropsy from 1985 to 1993. Here we docu-

ment a case of lymphosarcoma involving

several organs of an adult raccoon.

Neoplastic lesions have infrequently

been documented in the Family Procyon-

idae. Williams (1982) reviewed neoplasms

of raccoons and found records of skin fi-

broma, pancreatic adenoma, thyroid ade-

nomaladenocarcinoma, brain astrocytoma,

nasal adenocarcinoma and intestinal ade-

nocarcinoma. However, Williams (1982)

did not include four other neoplasms (ad-

enocarcinoma of kidney, carcinoma of kid-

ney, chondroma in rib, and hemangiosar-

coma in nasal orifice) listed by Kaiser

(1981). Since that time, Roher and Nielsen

( 1984) documented a case of lymphosar-

coma confined to the non-lymphoid tissues

(kidney, brain, and meninges); Hamir and

Rupprecht (1995) reported adrenal gland

adenomas; and Hamir et al. (1995) de-

scribed viral papillomatous growths on the

skin of lower legs of raccoons. We now de-

scribe a case of lymphosarcoma with neo-

plastic involvement of lymphoid organs.

An adult female raccoon was live-

trapped (Tomahawk Number 207 traps,

Tomahawk Live Trap Company, Toma-

hawk, Wisconsin, USA), at State Game

Lands Number 13 (41#{176}18’N; 76#{176}20’W) in

northeastenn Pennsylvania (USA), and

kept in captivity for 8 1110 as a control an-

imal in a rabies pathogenesis/V-RG exper-

iment. At the time of capture and during

most of her time in captivity, the raccoon

was in good health and appeared normal.

However, during the last 4 wk she lost ap-

proximately 15% of her body weight and

was found dead on 1 January 1992. At the

time of death the raccoon was indoors at

a temperature of approximately 35 C.

At necropsy the carcass was in poor

body condition and the mucous mem-

branes were pale. The mesenteric lymph

node was at least five times the normal size

(10 x 3 x 2.5 cm; Fig. 1). On cut surface,

the parenchyma was uniformly pale tan

and had a soft consistency. Similar but

lesser enlargement of other abdominal and

thoracic lymph nodes was noted. The

spleen and the pancreas were also en-

larged and extensively infiltrated with pale

tan soft material. Representative tissue
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FIGURE 1. Cut sections through mesenteric

lymph nodes of two age-matched raccoons. A, with

lymphosarcoma. B, normal.
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samples were fixed in 10% formalin for

histopathology, embedded in paraffin, 5cc-

tioned at 6 ,ttm, and stained with hema-

toxylin and eosin. Sections of mesenteric

lymph node and liver were stained with

toluidine blue to detect metachromatic

granules within the cytoplasm of the neo-

plastic cells (Humason, 1979).

On microscopic examination of the mes-

enteric lymph node, there was complete

effacement of the normal cortical architec-

ture and replacement with sheets of

densely packed homogeneous population

of mononuclear cells (Figs. 2 and 3) which

also infiltrated the capsular region (Fig. 3).

The neoplastic cells were well-differenti-

ated lymphocytes which had darkly stained

nuclei and a moderate amount of cyto-

plasm with distinct borders. Large

bers of mitotic figures, up to 12 per high

power field (400 X ), were seen. Similar

but less extensive neoplastic infiltrates

were also seen in the spleen, pancreas, and

the liver (Fig. 4). With toluidine blue-

stained sections, no metachromatic gran-

ules were seen within the cytoplasm of the

neoplastic cells.

Lymphosarcoma is the most common

neoplasm of most animals (Moulton and

Harvey, 1990). In the present case, gross

findings were consistent with a malignant

neoplasm involving a number of lymph

nodes. Neoplastic changes characteristic

for lymphosarcoma (Moulton and Harvey,

FIGURE 2. Photomicrograph of mesenteric lymph

node of raccoon with lymphosarcoma. H&E. Bar

250 �xm. Insert is a higher magnification showing

both the cortex (Cx) and capsule (Cap) infiltrated

with neoplastic lymphocytes. H&E. Bar = 100 jxm.

FIGURE 3. Higher magnification of lymphosar-

coma showing monomorphic neoplastic lymphocytes

which have extensively infiltrated the cortex and the

capsule. H&E. Bar = 80 jxm.
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FIGURE 4. Photomicrograph of liver of a raccoon

with metastatic lymphosarcoma. In this area, much of

the normal liver parenchyma has been effaced b�

sheets of neoplastic cells. Only a few viable hepato-

cytes are evident. H&E. Bar 50 I.LITI.

1990) were observed on histopathologic

examinations. In domestic animals, lym-

phosarcomas are grouped according to an-

atomic locations; five forms, thymic, ali-

mentary, multicentric, cutaneous, and sol-

itary, have been described (Moulton and

Harvey, 1990). Since the neoplasm in the

raccoon involved several abdominal or-

gans, it was most likely of multicentric or-

igin. However, since the mesenteric lymph

node was the most extensively involved or-

gan, the node may have been the primary

site of the neoplasm with secondary in-

volvement of the other lymph nodes and

the abdominal organs.

Neoplasia, with the exception of thyroid

tumors (Kronberger, 1962; Ippen, 1987)

appears to be rare in raccoons. In a ret-

rospective survey of over 400 raccoon nec-

ropsies, Diters et al. (1978) found only two

cases of neoplasia, an astocytoma of the

brain and a fibroma of the skin. Similarly,

at our laboratory, we have examined an ap-

proximately similar sample size of raccoons

from northeastern USA and have reported

eight cases of adrenal gland adenomas

(Hamir and Rupprecht, 1995) and two

cases of multifocal skin papillomas caused

by papilloma virus (Hamir et al., 1995).

Ippen (1987), on the other hand, found 16

tumors in 93 raccoons that were necrop-

sied at zoological facilities. Thirteen of

these tumors were of thyroid gland origin,

and one each involved the liver, kidney,

and uterus. None of the neoplasms of the

latter three organs were lymphosarcomas.

There were some significant cytological

differences between this case and the lym-

phosarcoma documented by Roher and

Nielsen (1984). We found predominant in-

filtration of various tissues (including

lymph nodes, spleen, liver and pancreas)

with well-differentiated small neoplastic

lymphocytes; whereas Roher and Nielsen

( 1984) found infiltration of kidneys, brain

and meninges with large lymphoblastic

cells. In lymphosarcomas of dogs, the cell

1)71 es most commonly encountered are

histiocytic and poorly differentiated;

whereas in cats the predominant cell types

are either prolymphocytic, histiocytic or

mixed lymphocyte-histiocytic types in mul-

ticentric lymphomas ( Moulton and Har-

vey, 1990). Since there is paucity of re-

ported cases of neoplasms in raccoons, no

conclusions regarding incidence, organ in-

volvement or cell types can be derived at

this time.

We thank Barbara Lehmann, Ray Bu-

chanan, and Suzanne Hindman for tech-

nical assistance. This work was supported

by funds from the Pennsylvania Depart-

ment of Agriculture and the Department

of Pathobiology, University of Pennsylva-

nia.
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