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Abstract
The prevalence of cysts of unknown etiology (CUE) in fresh/brackish water fishes in the Missis-
sippi River Basin, Louisiana, USA are presented. This constitutes the first report of these bodies
in fish outside the marine environment.

Notes

Cysts of unknown etiology (CUEs) have been
reported in the gills of several species of ma-
rine fish, predominantly in gadids.  The term
cyst of unknown etiology was first introduced
by Mackenzie (1979) to describe nodular le-
sions in the gills of blue whiting,
Micromesistius poutassou, from Scotland.  Since
then, similar lesions were described as “nod-
ules of unknown etiology” (Morrison et al.,
1986), “oocyte-like bodies” (Murchelano et al.,
1986), “cysts of unknown etiology” (MacLean
et al., 1987) and “embolic, enigmatic bodies”
(Munday and Brand, 1992).  For the purposes
of this paper, the authors wish to adopt the
original terminology used by Mackenzie
(1979) “cysts of unknown etiology.”  The
prevalences of CUEs in the gills and other
organs of several marine fish species from
both the northern and southern hemispheres
have been reported (Mackenzie, 1979;
Morrison et al., 1986 ; Murchelano et al., 1986;

MacLean et al., 1987; and Munday and Brand,
1992 ) but the authors are unaware of any re-
ports of these bodies in freshwater fish.  The
purpose of this communication is to report the
prevalence of CUEs in freshwater fishes of
Louisiana, USA.

The study sites were 1) Devil’s Swamp (DS),
contaminated with heavy metals, PCBs, HCB,
and HCBD (Abdelghani et al., 1995); 2) Tu-
nica Swamp (TS), a relatively uncontaminated
site which served as a control site (Abdelghani
et al., 1995); 3) Bayou Trepagnier (BT), con-
taminated with petroleum refinery products
(LADEQ, 1989; Flowers et al., 1998) and 4)
Bayou Traverse (BTV), an uncontaminated
site which served as another control site
(LADEQ, 1989; Flowers et al., 1998).  All four
sites are located in the Lower Mississippi
River Basin, Louisiana, USA.  Devil’s Swamp
and Tunica Swamp are a freshwater ecosys-
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tem.  Bayou Trepagnier and Bayou Traverse
are part of a brackish water system with a sa-
linity of less than one part per thousand.

Fish were caught by gill net, crab traps, or
electroshocker.  Fish caught from Devil’s
Swamp and Tunica Swamp were measured
(total length – cm), weighed (g), and assigned
an identification number.  The fish were trans-
ported on ice to the laboratory and examined
for external and internal gross abnormalities
with in 24 hours.  Multiple pieces of liver, gills,
kidney, spleen, heart and gonads were re-
moved and fixed in 10% neutral buffered for-
malin.  Fish caught from Bayou Trepagnier
and Bayou Traverse were brought to the labo-
ratory alive in the bayou water and necrop-
sied on the same day. Their tissues were sam-
pled and fixed as for the DS/TS fish. The for-

malin-fixed tissues were trimmed and proc-
essed for routine histological evaluation.

In total, 864 fish from 29 species belonging to
16 genera were examined and unequivocal
CUEs were found in eight of 231 fish from five
species (Table 1). It is noteworthy that for DS
the prevalence was approximately 5%, for TS
0%, for BT approximately 8% and for BTV 0%
of the fish of the species in which CUEs were
detected.

With the exception of the freshwater drum
with CUEs in the spleen the CUEs appeared
as bodies in the gills surrounded by cellular
collars and expanding and distorting the fila-
ments (Fig. 1). At higher power the cellular
collars were found to consist of intermixed
fibroblasts and red blood cells, sometimes re-

seicepS SD ST TB VTB

(eipparckcalB sutalucamorginsixomoP ) 04/1 84/0 - -

(lligeulB surihcorcamsimopeL ) 24/2 6/0 81/2 6/0

(murdretawhserF sunnurgsutonidolpA ) *4/1 6/0 - -

(ssabhtuomegraL sediomlassuretporciM ) 1/1 7/0 8/0 7/0

(eipparcetihW siralunnasixomoP ) 11/1 11/0 - -

Table 1.  Prevalence of CUEs in fresh/brackish water fishes of Louisiana, USA, DS: Devil’s Swamp; TS:
Tunica Swamp;  BT:  Bayou Trepagnier;  BTV: Bayou Traverse. * spleen, all other cases in gills

Figure 1. A CUE in bluegill consisted of centrally
located spherical body containing eosinophilic
globules and  surrounded by a thick capsule and a
peripheral cellular collar.  H&E, bar = 45 µm.

Figure 2. A CUE  in the spleen of a freshwater drum.
Note the absence of tissue reaction around the CUE.
H&E, bar = 30 µm.
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sembling a haemangioendothelioma. Usually
the collars were delimited by fine, cellular
membranes. The bodies themselves had thick,
amphophilic, outer walls surrounding a cen-
tral, eosinophilic ground substance in which
there were usually spherical, basophilic bod-
ies containing eosinophilic globules (Fig.1). In
some instances the basophilic body was in
apposition to the cyst wall rather than being
centrally placed. In the spleen there were
smaller (earlier stage?) bodies with a central
granular mass surrounded by eosinophilic
ground substance containing eosinophilic
globules. Larger CUEs in the spleen had a
globular eosinophilic matrix containing
swirled basophilic inclusions (Fig. 2). Outside
the cyst wall the splenic parenchyma was
normal or necrotic.

One of the authors (BLM) compared these
CUEs with those previously described from
red cod in Emu Bay, Tasmania. While the
cystic bodies themselves were very similar it
was remarkable that the lesions in the Tasma-
nian fish had very little in the way of sur-
rounding host cell response whereas, as men-
tioned above, the US cases had quite marked
cellular infiltrates.

The authors believe that this report is the first
to document the occurrence of CUEs in fish
from non-marine sites. Also, it was notable
that, even though the number of affected fish
was small, CUEs were only found in fish from
polluted waters.
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