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Iron storage disease (ISD) with concurrent hepatic lipidosis (HL) 
in a mynah (Gracula spp.)
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Abstract : An 8-year-old male mynah (Gracula spp.) was presented for depression, anorexia, and

respiratory distress. The patient’s diet consisted of sponge cake and yogurt alone. Physical examination

revealed high body condition score (4/5), abdominal distention, and severe orthopnea. Hepatomegaly was

observed on abdominal radiographs. The patient died 4 h after presentation, and severe hepatomegaly

was observed at necropsy. Based on histopathological findings, the bird was definitively diagnosed with

iron storage disease with concurrent hepatic lipidosis. 
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Introduction

Iron storage disease (ISD) is one of the most

common noninfectious diseases of mynah birds and

other species [3]. In the 1970s, this disease was noted

in birds of paradise, toucans, and mynahs dying with

livers marked by accumulation of iron [7, 15]. ISD is

a life-threatening disease of birds with a median

survival time of less than 1 year, and it is the most

common metabolic disorder of mynahs [15]. 

Hepatic lipidosis (HL) is common in birds fed all-

seed or high-fat diets, especially psittacine birds. The

most common cause of avian HL is obesity related to

overfeeding [16]. 

This case report describes the clinical and

pathological features of a mynah (Gracula spp.) with

severe hepatopathy associated with iron storage disease

(ISD) and hepatic lipidosis (HL).

Case report

An 8-year-old male mynah (Gracula spp.) presented

for depression, anorexia, and respiratory distress. The

owner first noticed that the bird had acute depression

and open-mouth breathing. The owner reported that the

bird was unable to perch the day of presentation. The

patient lived alone in a stainless-steel cage, and the

bird’s diet consisted of sponge cake and yogurt without

any other nutritional supplement.

On physical examination, body condition score was

increased (4/5) and severe orthopnea and an overgrown

beak were observed. Dyspnea was evidenced by

increased respiratory rate and labored respiration with

open mouth breathing. The bird had yellowish skin and

the caudal edge of the liver could be palpated. The

patient was placed in an incubator maintained with

40% oxygen. Limited tests and treatments were

attempted because of stress-induced dyspnea. 

We performed radiographic examination as soon as

the patient was stabilized. On radiographs, pulmonary

parenchyma and air sacs were intact. Extended

coracoid-acetabulum line, loss of hourglass silhouette,

and compromised caudal thoracic and abdominal air

sacs were evident (Figs. 1A and B). Choanal slit

cytology and fecal gram stain were normal. The bird

died 4 h after presentation, so further tests, including

blood profiling, were not performed.

At necropsy, gross findings included excessive

subcutaneous fat deposits and severe hepatomegaly

around organs. The liver was enlarged, gold-brown,
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and friable (Fig. 2A and B). Collected liver tissue was

fixed in 10% formalin, paraffin embedded, sectioned,

and stained with H&E and Mallory’s iron stain using

a routine method for light microscopic examination. On

the microscopical observation, the hepatocytes were

swollen with variable sized clear vacuoles that pushed

the nuclei peripherally. This was deemed fatty change

of hepatocytes. However, pykonosis of hepatocytes was

not prominant (Fig. 3A). It suggested there was no

hepatic necrosis. Many hepatocytes and Kupffer’s cells

contained coarse blue pigmented cytoplasmic granules

which were strongly positive for iron with Mallory’s

iron stain (Fig. 3B). 

The histopathological findings were highly suggestive

of a severe hepatopathy resulting from both ISD and HL.

Discussion 

ISD of birds is defined as excessive accumulation

of iron in the liver and major organs (as either ferritin

or hemosiderin molecules) associated with functional

or morphologic evidence of iron toxicity, especially in

the liver [3, 4, 14]. Iron absorbed from the diet is

deposited as hemosiderin, predominantly in the liver but

also in the spleen, bone marrow, and reticulocytes [18]. 

ISD is a common disorder diagnosed in frugivorous

and granivorous birds. This disease is mainly seen in

captive mynah (Gracula spp.), birds of paradise

(Pradisaedae), quetzals (Pharomachus sp.), several species

of toucans (Ramphastidae), and fairy bluebirds (Irena

puella) [1, 4, 8, 9, 12, 14, 18]. Infrequently it is seen

in other species of birds, including parrots [17]. Older

birds appear to be associated with higher incidence of

ISD due to progressive accumulation of iron with age [6].

The clinical signs of ISD relate to end-stage

Fig. 1. Radiographic findings. A, Right lateral view of a

mynah. There is an elevation of the proventriculus-

ventriculus shadow (arrow). B, Ventrodorsal (VD) view of

a mynah. Hepatomegaly is indicated by widening of the

cardiohepatic angle, decreased size of the caudal thoracic

and abdominal air sacs, and caudal displacement of

ventricle (double arrows).

Fig. 2. Necropsy findings of the mynah. A, Note yellowish

subcutaneous tissue and hepatomegaly with gold-brown

color. B, Enlarged liver of a mynah. Scale bar = 1 cm.
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malfunction of various organs where the iron

accumulated [16]. The most common clinical signs

associated with hepatopathy are dyspnea, weight loss,

and abdominal swelling due to ascites and hepato-

megaly [6]. However, ascites is rarely seen in birds

with hepatopathy and is more associated with

concurrent cardiac disease [19]. The diseased bird can

die without premonitory signs, or signs can be

nonspecific [3]. In this case report, the bird showed the

clinical signs of respiratory distress and abdominal

distention caused by hepatomegaly without ascites.

These clinical signs were acute in onset and the bird

died suddenly. We did not have permission to remove

the heart at necropsy for gross or histopathologic study;

therefore, we were unable to completely rule out

cardiac disease as a contributing factor to this bird’s

demise.

Diagnosis of this disorder is made on the basis of

clinical signs. Enlargement of the liver, heart, or spleen

is often observed radiographically. Hematology and

serum biochemical analysis appear to be of little

specific diagnostic value [11]. Fine needle aspiration

or biopsy of liver is mandatory for definitive diagnosis.

The histopathologic appearances vary depending on the

amount of iron deposits present. Iron can be seen

predominantly in hepatocytes, Kupffer’s cells, and

macrophages. Staining with Prussian blue or Mallory’s

iron stain will confirm the pigment as iron but is

usually not necessary [17]. 

The pathogenesis of ISD in birds is uncertain. Two

major hypotheses have been suggested: genetic and

dietary. The first hypothesis (genetic basis) is that

frugivorous and insectivorous species who eat generally

poor sources of dietary mineral may have developed

physiological mechanisms to extract dietary iron very

effectively [6, 10]. According to a recent report [9],

it is suggested that this condition may be genetically

predisposed because of a species-oriented physiology.

The second hypothesis (dietary basis) is based on the

fact that iron levels in captive diets are generally much

higher than iron levels from diets in the wild. Ascorbic

acid and type of carbohydrate (fructose or sucrose) can

increase both iron absorption and iron retention [4, 5,

7]. Some other possible causes are stress, which is

related to disease exposure (immunologic stress), crow-

ding, and nutritional stress related to periodic starvation

by diet changes [19]. 

This patient was fed yogurt and sponge cake without

any other nutritional supplements. Fruits and vegetables

were not supplied. Sponge cake generally has adequate

amounts of iron because it is made of egg yolks. Based

on this history, the possible cause of ISD in this case

may be excessive iron ingestion and high susceptibility

due to genetic predisposition [15]. In addition, high

level carbohydrate diets may serve to increase the

accumulation of iron in hepatocytes [5]. 

HL results from increased fatty acids to the liver

caused by high-fat diet, dietary deficiency of lipotropic

factors such as choline, biotin, methionine, diabetes

mellitus, thyroid dysfunction, toxicosis, and steroid

administration [19]. Accordingly, overfeeding of a high

caloric diet caused the bird’s obesity and thus induced HL.

Treatment of ISD includes phlebotomy, natural or

medical chelating agent administration with tannin,

fiber, phytate, or defoxamine [2, 13, 19], dietary

Fig. 3. Histopathologic findings of the liver specimen. A,

Iron is present primarily in Kupffer’s cells and hepatocytes.

Hepatocytes are variably vacuolated and swollen. Scale bar

= 100 µm (H&E. ×400). B, Intracytoplasmic blue granules

are demonstrated by Mallory’s iron stain. Scale bar = 100

µm (Mallory’s iron stain. ×400).
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modification [4, 12], and abdomonocentesis or diuretic

therapy in severely dyspneic birds due to ascites [15].

In this case, acute deterioration and death of the bird

due to dyspnea hindered further treatment other than

supportive therapy.

In conclusion, this case showed characteristic clinical

signs and radiographic findings of ISD. Histopathologic

examination with Mallory’s iron stain in liver tissue

identified fatty change of liver and iron-laden hepatocyte

and Kupffer’s cells. The conclusive diagnosis in this

case was ISD concurrent with HL in a mynah. ISD

in this patient resulted from improper diet. In addition,

hereditary characteristics of mynah could contribute to

accumulation of iron in hepatocytes. 
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