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ABSTRACT: Cells closely resembling X-cells
were the primary cellular component of a large
pseudotumor in the viscera of a black croaker
(Cheilotrema saturnum). The fish was captured
in coastal waters off San Diego, California and
was maintained at the Scripps Aquarium. After
2 years in captivity the fish exhibited extreme
abdominal swelling due to a visceral mass, which
weighed approximately one-fifth the total body
weight. The cells associated with the pseudo-
tumor were identified as X-cells due to their
great variability in size, vesicular nuclei which
stained negative for DNA and their formation
of a pseudotumor. This is the first report of an
X-cell pseudotumor in the visceral cavity. We
agree with the hypothesis that the X-cell is a
protozoan, and the description here of X-cells
in a visceral pseudotumor in a fish of the family
Sciaenidae associates an additional type of lesion
with this enigmatic parasite.

Key words: X-cell, black croaker, Cheibo-
trema saturnum, visceral pseudotumor, case re-

port.

A black croaker (Cheibotrema satur-

num; family Sciaenidae) was captured in

coastal waters off San Diego, California

and maintained in captivity 2 yr at the

Scripps Aquarium-Museum (Scripps Insti-

tution of Oceanography, La Jolla, Califor-

nia 92093, USA). Although it was other-

wise healthy and actively swimming, the

fish exhibited an extremely swollen ab-

domen for several months prior to necrop-

sy. The fish was submitted for necropsy to

the Office of Animal Resources (University

of California-San Diego, La Jolla, Cali-

fornia 92093, USA) on 27 April 1981.

Dissection of the fish revealed a lobu-

lated, cream colored mass in the visceral

cavity (Fig. 1). The visceral mass weighed

188 g in a fish with a weight of 885 g.

Tissues were fixed in 10% buffered for-

malin, processed for histological exami-

nation using standard techniques and sec-

tions were stained with hematoxylin and

eosin, Feulgen’s stain for DNA, or periodic

acid-Schiff (Humason, 1979). Microscop-

ically, the mass was composed of large ag-

gregates of amorphous cells surrounded by

a network of fibrous connective tissue (Figs.

2, 3). These cells exhibited remarkable

morphological similarities to the unique

cells, termed X-cells, found in papillo-

matous pseudotumors in the skin of several

flatfish species (family Pleuronectidae)

(Brooks et a!., 1969; Harshbarger, 1984)

and are henceforth referred to as X-cells.

Small aggregates of the X-cells were dis-

persed also throughout the visceral fat. The

X-cells at the periphery of the mass were

intact, while those in the center appeared

degenerative (Fig. 3). The intact cells had

a pale eosinophilic cytoplasm, a large nu-

cleus occupying the majority of the cell

and a prominent eosinophilic nucleolus.

The nucleus, including the nucleolus,

stained negative for DNA with Feulgen’s

stain. Periodic acid-Schiff stain did not re-

veal a prominent glycocalyx-like coat on

the cell membrane. The X-cells varied

greatly in size, ranging in diameter from

5 to 15 �m. Multinucleated forms or cells

undergoing mitosis were not detected. His-

tological examination of the gills, gut, kid-

ney and liver did not reveal X-cells, and

X-cell papillomatous lesions in the skin

were not observed.

The presence of a large, vesicular nu-

cleus with a prominent, eosinophilic nu-

cleolus, great variability in size, association

with a tumor-like mass and negative stain-

ing for nucleolar DNA indicate that the

cell described here was closely related to

X-cells described in other species (Well-

ings et a!., 1976; Alpers et a!., 1977; Dawe,

1981). Although Diamat and McVicar

(1986) described internal X-cells in the dab
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FIGI.IIE 1. Black croaker with X-cell pseudotumor in visceral cavity.
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(Limanda limanda), this is the first report

of X-cells associated with a visceral pseu-

dotumor. The X-cells described here ap-

pear similar to those of the flatfishes’ (fam-

ily Pleuronectidae) skin pseudotumors in

that they had a single nucleus, were mi-

totically inactive and degenerated in the

center of the lesion (Peters et a!., 1981). In

contrast, some X-cells in cod (Gadus ma-

crocephalus) pseudobranchs are m itoti-

cally active, form cysts and are often mu!-

tinucleated (Alpers et a!. , 1977).

Theories on the origin of X-cells have

been controversial since they were first

identified as a common cell type in pap-

illomatous skin lesions of flatfishes (Brooks

et a!. , 1969). It has been suggested that

they are neoplastic or virus transformed

cells of host origin (Wellings and Chui-

nard, 1964; McArn et a!., 1968; Angel! et

al., 1975; Ito et a!., 1976; Stich et al., 1977;

Peters et a!., 1978), but evidence presented

by Dawe (1981) and Myers (1981) showed

that they are most likely a parasitic pro-

tozoan. Dawe’s (1981) description of X-cell

nuclear division is suggestive of crypto-

mitosis, in which the nuclear membrane

remains intact throughout mitosis, and this

form of binary fission is unique to protozoa

(Melhorn et a!., 1986). Furthermore, X-cells

have approximately one-third the DNA

content of normal diploid fish cells and at

least six unique isozymes, which support

the hypothesis that they are not of host

origin (Dawe, 1981).

Concurrently, Myers (1981) presented

further morphologic evidence from X-cel!

pseudotumors in Pacific Ocean perch (Se-

bastes alutus) supporting the interpretation

that the X-cell is a parasite resembling

amoebae of the Hartmanella/Acan-

thoamoeba spp. group, possibly a vahl-

kampfid amoeba similar to the genus Nae-

gleria, or an undescribed genus. This

interpretation was based partially on the

presence of unusual mitotic figures similar

to those described by Dawe (1981). He also

reported, for the first time, encysted or

encapsulated forms of the X-ce!l which

resembled amoebae cysts. In spite of these

highly suggestive observations, no one has

cultured the suspected protozoan or trans-

mitted the X-cell disease.

Accepting that X-ce!ls are protozoans,

the description of X-cel!s in numerous

families of fishes and various tissues indi-

cates that either the X-cel! protozoan is a

cosmopolitan parasite with wide host spec-

ificity or X-cel!s represent several species.

The description here of X-ce!!s in a visceral
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FIGURES 2, 3. X-cell pseudotumor from black croaker visceral cavity. 2. Aggregates of X-cells within a
fibrous connective tissue stroma in large tissue masses. H&E. 3. Edge of pseudotumor; intact X-cells (arrows)

are at the periphery and free from main tumor mass and degenerative X-cells (D) are found in the center

of the pseudotumor. H&E.

pseudotumor in a fish of the family Sciaen-

idae associates an additional type of lesion

with this enigmatic parasite and increases

its host and geographical range.
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