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Occurrence of Goiter in Flowerhorn Cichlid (Family : Cichlidae)

and Its Effect on Liver
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Abstract : A flowerhorn fish with a subopercular mass, which had been reared in one of the private commercial aquaria
was sent to the laboratory just before death. This fish began to show symptoms such as lethargy, anorexia, depression
and dyspnea, and eventually died. The mass and intestinal organs were examined histopathologically. Thyroid showed
variably sized follicles that contained abundant colloid and liver revealed steatosis. This report presents a case of goiter
in the flowerhorn cichlid and its effect on the liver.
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Introduction

Hyperplastic thyroid lesions and thyroid neoplasms have

been observed in several fish species including, African cichlids

(18), coho salmon Oncorhynchus kisutch (15), kelp bass Para-

labrax clathratus (3), medaka Oryzias latipes (7), swordtails

Xiphophorus montezumae (2), zebrafish Danio rerio (17),

and large and small spotted dogfish Scyliorhinus stellaris and

Scyliorhinus canicula (6). The criteria used to distinguish

hyperplastic thyroid lesions from thyroid neoplasia in bony

fishes have been the center of controversy for approximately

100 years (9). Because thyroid tissue in teleosts is not encap-

sulated and is capable of widespread ectopic grow (1,10).

Thyroid hormones regulate the basal metabolic rate of cells,

including hepatocytes and the liver plays a major role in the

complex enzymatic processes of thyroxine (T4) and triiodot-

hyronine (T3) conversion (4). Thus, the functions of these two

organs are closely related. This case report describes a case

of goiter in the flowerhorn cichlid and its effect on the liver.

Case

In May 2008, a flowerhorn fish (Family : Cichlidae) (total

length = 19.2 cm, body weight = 338.7 g) was obtained from a

private commercial aquarium in Seoul, South Korea. This spe-

cies was believed to be a hybrid between the Midas cichlid

Amphilophus citrinellus and the three spot cichlid Cichla-

soma trimaculatum, which was first produced in Malaysia in

approximately 1996 (13). Thus, the flowerhorn cichlid does

not exist in nature. The owner imported 10 flowerhorn fish

from Southeast Asia. One of ten fish had a subopercular

mass (3.84 cm, 13.43 g) (Fig 1), which had developed over a

two month period. This fish began to show symptoms such

as lethargy, anorexia, depression and dyspnea and eventually

died. A laboratory examination was then conducted on the

deceased fish. 

The necropsy revealed anemia, a mass in the branchial

cavity and a pale liver. The mass was intertwined among gill,

skin and bone and looked as though it was liquid-filled and

transparent. Vessels inside the mass were thus observed
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Fig 1. A fish showing a large, ovoid, semi-transparent mass

located on the ventral branchial arches. Vessels had developed

within the mass (bar = 1 cm).
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clearly. The mass and internal organs were removed, fixed in

10% neutral phosphate-buffered formalin, routinely processed,

embedded in paraffin. Five-micrometer sections were then

cut and stained with hematoxylin and eosin (H&E) for histo-

pathological examinations. When examined microscopically,

the thyroid had follicles of various size containing abundant

colloid. The follicles were very well differentiated and formed

discrete nodules. The epithelial cells were markedly hyper-

plastic. The hyperplastic follicles surrounded tissues such as

muscle, gill and bone. In particular, tissues contained large

numbers of follicles. The follicles surrounded by hyperplas-

tic epithelial cells (Fig 2). The hepatocytes had lost their nor-

mal architecture, and a large number of these cells appeared

to have pyknotic and karyorrhectic nuclei. The steatosis was

characterized by intensive hepatocellular vacuolization. The

lipid degeneration occurred in the hepatic parenchyma (Fig 3). 

Discussion

Previous study proposed criteria for distinguishing prolifer-

ative thyroid lesions in bony fishes (5). By dividing lesions

into two categories : neoplastic lesions and non-neoplastic

lesions. Whereas neoplastic lesions include follicular cell ade-

nomas and follicular cell carcinomas, non-neoplastic lesions

include simple follicular cell hyperplasias, nodular follicular

cell hyperplasias (goiter) and ectopic follicular cell hyperpla-

sias. Neoplastic lesions should exhibit cellular pleomorphisms,

nuclear atypia and/or an increase in mitotic activity. We did

not observe any evidence of neoplasms in our sample. We also

did not find any thyroid hyperplastic lesions in the kidney,

spleen, liver or heart. Goiters are represented by the increased

number of thyroid follicles within a discretely circumscribed

area and well-differentiated hyperplastic follicles (5). How-

ever, simple follicular cell hyperplasias do not form discrete

nodules or masses. This sample had a single mass, and well-

differentiated hyperplastic thyroid follicles were observed in

a circumscribed area. This case was thus confirmed to be a

goiter based on the above description.

The etiology of goiter in this case is undetermined. How-

ever, causes to consider include iodine deficiency, nutritional

imbalances, poor water quality, and exposure to goitrogenic

substance. Further investigation of this problem could include

the measurement of iodine and thyroid hormone levels in the

flesh, food and water. Also, a search for goitrogenic substances

such as pesticide residue in the water supply was needed.

Interactions between the thyroid gland and the liver are

complex and can be severely affected by alterations in thy-

roid function. Thyroid hormones regulate the basal meta-

bolic rate of cells, including hepatocytes (14). T3 negatively

regulates lipogenesis by inhibiting the expression of the Sterol

Regulatory Element-Binding Protein (SREBP)-1c (8). This

means that SREBP-1c is up-regulated by hypothyroidism,

increases triacylglycerol (TG) synthesis and causes steatosis

in the liver. Although, this protein and it's gene have not been

much studied in fish, other protein which correlated with

SREBP, such as SREBP cleavage-activating protein (SCAP)

has been reported and analyzed in fish (16). And the avail-

ability of genomic sequences from fish at least will make it

Fig 2. Sections of thyroid gland (A) a photomicrograph of a thy-

roid showing a discrete nodular hyperplastic lesion in a circum-

scribed area comprised of well-differentiated colloid-containing

follicles (bold arrows). Some hyperplastic follicles were surrounded

by bone (arrows) (H&E, × 100). (B) The hyperplastic epithelial

cells surrounded the follicles (bold arrows) (H&E, × 400).

Fig 3. A photomicrograph of a liver showing intensive steatosis

(S). The necrotic area (N) is surrounded by an area of lipid degen-

eration (H&E, × 100).
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possible to identify homologues of this important gene in fish

(11). Moreover, hypothyroidism causes obesity by decreasing

oxidative metabolism and energy expenditure and, also indi-

rectly affects steatosis in the liver (12). Thus, we suggest that

this fatty liver in this study might be caused by hypothyroid-

ism. This explained the interactions between the thyroid gland

and the liver that will provide the basic information on goiters

and fatty livers in fish. Further examinations of goiters and

fatty livers in fish are necessary to confirm these hypotheses.
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플라워혼 시클리드에서 발생한 갑상선종과 간에 대한 영향
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요 약 :아가미 덮개 아래에 종괴를 가진 플라워혼이 서울의 사설 수족관에서 사육되다가 폐사 전 진단의뢰 되었다.

이 플라워혼은 무기력, 식욕부진, 침울 및 호흡곤란의 증상을 보인 후 폐사하였다. 종괴와 내장기관을 조직병리학적으

로 조사한 결과, 갑상선에서 많은 양의 교질을 가진 다양한 크기의 낭포가 관찰되었고 간에서는 지방변성을 확인할 수

있었다. 본 증례는 플라워혼에서의 갑상선종 발생과 그것이 간에 미치는 영향을 보고하고자 한다.

주요어 :플라워혼, 갑상선종, 병리조직검사, 지방변성.

I
·


