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A VARIETY of liver lesions have been described in multiple
species of fish attributable to infectious, neoplastic, toxic,
nutritional and idiopathic causes (Ferguson 1989, Noga
1996). Although numerous hepatic lesions have been docu-
mented in the literature, clinical liver disease in fish is uncom-
mon. This short communication describes the clinical and
pathological features of a hepatic lesion in a Pearsei cichlid
(Cichlasoma [Herichthys] pearsei; Hubbs 1936) (Conkel
1993).
A 1821 g, four-year-old, female Pearsei cichlid was pre-

sented to the College ofVeterinary Medicine, North Carolina
State University, USA. The fish had been obtained as a fry and
maintained individually in a private collection. This fish pre-
sented with a 10-day history of progressive anorexia, lack of
defecation and a transient increase in the respiratory rate. The
gross appearance of the fish was unremarkable. Other fish in
the collection, including closely related South American cich-
lids, were free of similar clinical signs. Tricaine methane
sulphonate (Finquel; Argent Chemical) (100 mg/litre) was
used to anaesthetise the fish for further clinical procedures
and diagnostics. Gill and fin biopsies as well as whole body
radiographs were unremarkable, and abdominal ultrasonog-
raphy was performed, but individual organs were difficult to
identify. A dilated portion of the intestinal tract that appeared
to be looped back on itself suggested the possibility of an
intestinal obstruction.

One week later, a contrast study of the gastrointestinal
tract and a fish haematology profile were performed. The con-
trast medium enhanced the proximal small intestine and
remained localised to that portion of the intestinal tract for
approximately one-and-a-half hours. Given the lack of dilata-
tion of the small intestine and the eventual passing of the con-
trast media, small intestinal stasis was the primary differential
diagnosis with obstruction considered less likely. Parameters
of the haematology profile were compared with haematology
parameters obtained from other closely related South
American cichlids (G. A. Lewbart, unpublished observations).
Abnormalities included anaemia (packed cell volume [Pcv]
15 per cent) and a plasma protein of 4-1 g/dl. White blood cell
parameters were unremarkable. Supportive care was given,
including feeding an enriched canine diet through a tube, and
injections of iron dextran and B-vitamins.

FIG 1: Gross photomicrograph of the liver showing numerous
variably dilated sinusoids and prominent capsular adipose
tissue. Formalin fixed. Scale = 10-0 mm

Over the next three weeks the fish's condition remained
unchanged. The supportive care, including tube feeding and
injections of B-vitamins and iron dextran, was continued.
Subsequent to initiation of tube feeding, the fish began to
defecate faeces in normal amounts and consistency but the
Pcv remained low, being between 10 and 15 per cent.
Approximately four weeks after the initial presentation, the
abdomen of the fish appeared slightly distended, and this dis-
tention increased over the next few days. An abdominocen-
tesis was performed and 137 ml of a thin, clear, light yellow
fluid was removed from the coelomic cavity. The fluid was a
transudate containing 15 nucleated cells/4l and 1-4 g/dl pro-
tein, and had a specific gravity of 1-0 12. On this day, the fish's
PCV was 17 per cent while the total protein had decreased to
less than 3-0 g/dl. Fluid accumulation and abdominal disten-
tion continued over the following days, so the fish was once
again anaesthetised for abdominocentesis, but it did not
recover from the procedure.

At necropsy there was a small amount of thin, clear, light
yellow fluid and an abundant amount of adipose tissue in the
coelomic cavity. The capsular surface of the liver was irregu-
lar with variably sized cystic spaces protruding above the cap-
sular surface. Surrounding the liver and underlying the
hepatic capsule was an abundant amount of adipose tissue.
Variably sized cystic spaces diffusely effaced the hepatic
parenchyma (Fig 1). The cystic spaces were filled with a thin,
clear, light yellow fluid which was similar to that removed
from the coelomic cavity. Variable thin bands of soft and pale
hepatic parenchyma separated the cystic spaces.

Liver, head kidney (with inter-renal and chromaffin cells),
trunk kidney, heart, spleen, gastrointestinal tract, gills and
skin with underlying musculature were fixed in 10 per cent
neutral phosphate-buffered formalin. Representative sections
from all of these tissues except the skin (stomach and intes-
tine from the gastrointestinal tract) were routinely processed,
sectioned at 5 Htm and stained with haematoxylin and eosin.
Sections of the liver were also stained with Hall's bilirubin
(bile), Gomori's iron reaction (iron), periodic acid-Schiff
(PAS), PAS with diastase digestion, Gordon-Sweet reticulin
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FIG 2: Variably dilated sinusoids disrupting the hepatic
parenchyma. Haematoxylin and eosin. x 2-5

(reticulin), Schmorl's (lipofuscin) and Gomori's trichome
(collagen) stains. Immunohistochemical antibodies applied
to the liver sections were cytokeratin (AEi and AE3), factor viii-
related antigen and vimentin (BioGenex; San Ramon).

Histologically, the normal hepatic architecture was dis-
rupted by numerous variably dilated sinusoids (Fig 2). The
dilated sinusoids were occasionally lined by flat cells with oval
to elongate nuclei and were generally empty or contained
amorphous to fibrillar, lightly eosinophilic material and small
numbers of erythrocytes (Fig 3). Sinusoids adjacent to those
that were noticeably dilated, were also slightly dilated, and the
hepatocytes lining both types of dilated sinusoids were
atrophic. Diffusely, the remaining hepatocytes were variably
swollen and markedly vacuolated by clear spaces with indis-
tinct margins. Most of the hepatocytes contained moderate
to abundant amounts of a finely granular, light brown mate-
rial. Small numbers of individual necrotic hepatocytes were
scattered throughout the parenchyma. The arteries and veins
of the remaining portal triads were generally separated and
surrounded by amounts of adipose tissue and small numbers
of pancreatic exocrine cells. Most of the triads lacked bile
ducts, although small numbers of normal ducts were present.
Below the capsular surface, there was an abundant amount of
adipose tissue.

The finely granular, light brown material seen in many of
the hepatocytes stained predominantly dark blue with the
iron stain (positive). Small amounts stained magenta with the
PAS (carbohydrate) and were diastase sensitive. Relatively
increased amounts of reticulin-positive collagen were seen
adjacent to the dilated sinusoids, consistent with hepatocel-
lular atrophy and parenchymal collapse. Bile was not appre-
ciated in the sections examined.

Immunohistochemistry is a technique using specific anti-
bodies to detect cellular proteins in tissue sections (Bunton
1993). Immunohistochemistry against factor vili-related anti-
gen and cytokeratin was used to try to determine if the cells
lining the cystic spaces were endothelium or flattened epithe-
lium, respectively. With each antibody the technique failed
to recognise the cyst lining cells and thus provided little addi-
tional information. It is believed that the cells lining the cys-
tic spaces were endothelium on the basis of their nuclear
features and the continuity of the dilated spaces with small
numbers of sinusoids.

The hepatic lesion described in this cichlid was morpho-
logically dissimilar from any infectious, toxic, or nutritionally
induced hepatic lesion described in the literature for fish or
any other species. The main feature of the lesion was sinu-
soidal dilatation, with occasional endothelial lining.
Sinusoidal dilatation is described in the toxicological litera-
ture in the rat as peliosis hepatis or angiectasis (Eustis and
others 1990). This lesion is described in several other species
including human beings (Kelly 1993), but is dissimilar from

FIG 3: Edge of a dilated
sinusoid with flattened
endothelial lining. Note
the fibrillar material in
the sinusoidal space,
the lack of hepatic
cords, the swollen,
vacuolated hepatocytes
and the abundant
intracellular pigment.
Haematoxylin and
eosin. x 100

the lesion seen in this fish in that it is described as locally
extensive versus diffuse involvement. In addition, the dilated
sinusoids in peliosis hepatis are described as containing
numerous erythrocytes. The dilated sinusoids in this study
contained minimal numbers of erythrocytes and frequently
contained pale, granular, eosinophilic material. A similar
lesion described in rats, spongiosis hepatis (cystic degenera-
tion), is also locally extensive, but is not lined by endothelium
and the cystic spaces do not communicate with the sinusoids
(Eustis and others 1990). Cysts or cyst-like lesions in fish are
described in the literature, but none is morphologically sim-
ilar to the lesions described in this cichlid. Multiple hepatic
cysts were described in several farmed Atlantic salmon, but in
this case, many smaller cysts were described (100 itm in diam-
eter) along with larger cysts (Bruno and Ellis 1986). In addi-
tion, the cysts were surrounded by loose fibrous connective
tissue and contained a rim of adipose tissue below the sur-
rounding hepatocytes. Other polycystic lesions of different
aquatic species are also referenced in the paper.

The lesion in this study was considered neither infectious
nor neoplastic, and a nutritional or toxic cause could not be
ruled out. The fish was on a standard diet given to cichlids
and there was no reported illness in other cichlids in the col-
lection. The possibility that this was a congenital lesion that
did not manifest clinical signs until later in life is also possi-
ble. The cysts may have gradually enlarged causing the hepa-
tocellular atrophy and finally the loss of functional hepatic
mass leading to hepatic failure. A congenital form of poly-
cystic liver, commonly associated with polycystic kidney dis-
ease, was considered and has been described in pigs, lambs,
calves, puppies, kittens, foals and human beings (Maxie
1993). In this congenital disease, the cystic spaces in the liver
are interconnected, lined by biliary epithelium and often
contain bile. In the fish in this study, the dilated spaces were
lined by endothelium and did not contain bile. In addition,
there were no cystic spaces in the kidney.
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SHELDON and Noakes (1998) showed that oxytetracycline
hydrochloride (Metrijet 1500; Intervet) was a successful
means of treating bovine endometritis, with a 73 per cent suc-
cess rate. Brooks (1994) showed that there was no significant
difference between the efficacy of treatment with the anti-
septic clorpactin (Clorbac; Deosan) when compared with an
antibiotic. Recently, there has been much public debate about
the use of antibiotics in animals (Anon 1998, British
Veterinary Association 1998, House of Lords Select
Committee on Science and Technology 1998).
A comparison between oxytetracycline hydrochloride and

policresulen was carried out using cows with clinical signs of
endometritis, over a six-month period, when examining dairy
herds which had routine visits for monitoring fertility. Cows
were selected if they were calved over 18 days and had a vagi-
nal discharge. Any cow with vaginal tears, or suffering con-
current disease, was excluded from the trial. Each cow's
identity was recorded and an examination of the reproductive
tract was made by both vaginal and rectal examination. The
severity of the endometritis was recorded using the protocol
devised by Murray and others (1990) (Table 1). Scores of 7 to
9 were classified as severe, 3 to 6 were classified as moderate,
1 to 2 were classified as mild, and score 0 was normal. A cure
was defined as any cow having a score of 0 when re-examined,
or clear vaginal mucus and a partially enlarged uterus.

The cows were randomly assigned to one of the following
treatments: tetracycline - an intrauterine infusion of 1500 mg
oxytetracycline hydrochloride solution supplied in 15 ml dis-
posable syringes with disposable transcervical catheters
(Metrijet 1500; Intervet); or policresulen - an intrauterine
infusion of 4 per cent solution supplied in 150 ml disposable
bellows with disposable transcervical catheters (Novugen 4
per cent; Chassot).

The cows were re-examined 14 days later and the
endometritis was re-evaluated. Any cows which still showed
endometritis were reassigned to the protocol. For each treat-
ment, the success rate was calculated and any difference was
compared using the chi square test (Parker 1973); a value of
P<0-05 was considered statistically significant.

One hundred and seven cows were included in the trial
from seven farms. Eight cows were removed from the trial

a !S **. KS]

Examination Score

Vaginal discharge
Foul smell 3
No smell 0
Bloody 3
Purulent 2
>50 per cent clear mucus I
Clear mucus 0

Size of uterus
Large, not all palpable per rectum 3
Moderate size, not all in pelvis but palpable per rectum 2
Small, all in pelvis 0

Endometritis score at
time of initial treatment

Number of tcses treated with Mild Moderate Severe

Poliresulen 15 (11) 44 (18)* 10 (3)
Tetracycline 17 (13) 44 (29)* 12 (4)

*Significant difference between results P<0-05
Figures in brackts represent successful treatments

after their initial treatment as a result of them developing
another disease or condition before the re-examination. One
hundred and forty-two treatments were analysed, compris-
ing 69 treatments with policresulen and 73 treatments with
tetracycline. Overall, 78 treatments (54 per cent) were suc-
cessful; 32 of the 69 treatments (46 per cent) with policre-
sulen were successful, and 46 of the 73 treatments (63 per
cent) with tetracycline were successful. The difference was
statistically significant (P<005). The results of the two treat-
ments when analysed by severity of the initial score are
shown in Table 2.

Although it has been shown that some antiseptics are as
effective as antibiotics for the treatment of endometritis in
bovines, in this trial policresulen was significantly poorer than
the only licensed antibiotic treatment in the UK. The results
with policresulen were not a great improvement on reported
self-cure rates of 33-3 per cent (Sutton and others 1996) and
33 per cent (Steffan and others 1984). Practitioners wishing
to change their treatment for endometritis away from
intrauterine antibiotics should ensure that any product cho-
sen is suitable for the purpose.
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