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ABSTRACT

Fatty liver haemorrhagic syndrome (FLHS) in poultry is a non-infectious metabolic
disease of unknown aetiology. An outbreak of fatty liver haemorrhagic syndrome (FLHS)
was detected at post mortem from 42-week old caged Vencobb broiler breeders in a
commercial farm (n =1200) of Bankura, West Bengal, India. The affected flock was
showing severe loss of production and sudden death in peak summer month of June with
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- 4% mortality in a week. Post mortem of the dead birds were performed and bacteriological
Avrticle Info examination were done as per standard procedure. At necropsy, dead birds had pale combs
i and wattles with significant liver lesions. The liver was enlarged, friable and greasy,
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04 August 2018 yellowish brown with firm fatty layer deposits and haematoma was noticed in abdominal
Available Online: cavity. Escherichia coli was isolated in bacteriological examination of liver and spleen.
10 September 2018 Multiple factors like high dietary energy, stress of production and high ambient

temperature may have precipitated the FLHS in broiler breeder hens.

Introduction Considering commercial layers and broiler
breeders are conventionally reared in cages,
FLHS is a major cause of mortality and
decreased egg production in affected flocks
resulting in great economic losses to the
poultry industry. However, FLHS is not

limited to caged hens as the disease have been

Fatty liver haemorrhagic syndrome (FLHS) is
a non-infectious metabolic disease of hens that
occurs mostly in caged layers fed on high-
energy diets, which results in an increased
accumulation of fat in the liver, liver rupture

and sudden death (Crespo and Shivaprasad,
2008; Rozenboim et al., 2016).

In one overseas study, 74% of the total
mortality in caged layers was reported due to
FLHS in Queensland, Australia (Shini, 2014).
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reported in free-range backyard poultry in
USA (Trott et al., 2014) and found to be the
most common non-infectious cause of
mortality in laying backyard chickens in
northern California (Mete et al., 2013; Crespo
and Senties-Cue, 2015)
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FLHS is caused by diverse nutritional,
hormonal, environmental and metabolic
factors. Excessive consumption of high-

energy diets combined with restricted activity
is believed to result in fatty liver haemorrhagic
syndrome, a condition of disturbed
metabolism leading to excessive fat deposition
in the liver (Rozenboim et al., 2016).

The pathogenesis of the haemorrhage
associated with this syndrome is yet to be
identified. However, the haemorrhage may
result from the rupture of hepatic reticulin and
capsule due to the excessive liver swelling
caused by accumulation of fat (Hansen and
Walzem, 1995). Experimentally, high dietary
fat have been found to induce macroscopic
and microscopic changes in liver of broilers
(Qureshi et al., 2004). There are no
comprehensive data available on the incidence
of from commercial or backyard poultry in
India. The disease is often neglected because
of its sporadic incidence with low mortality.
Fatty liver haemorrhagic syndrome was
reported to be the cause of mortality in poultry
occasionally in India (Davis et al., 2012). In
one study, FLHS was recorded in 3.01% from
9755 birds during post mortem examination of
1985-1993 (Reddy et al., 1995). In the current
study, we report an outbreak of FLHS in
broiler breeders in a commercial farm of
Bankura, West Bengal, India.

Materials and Methods
Case history

An incidence of FLHS was observed in
commercial broiler breeder Vencobb hens (n=
1200) aged 42-week-old during peak summer
month of June with an ambient temperature
40°C-41°C in the district of Bankura, West
Bengal with a history of an increased daily
mortality, reduced egg production, yolk pasted
vent, and mortality up to 4 % in a span of 7
days. The flock was being fed a commercial

layer diet and water ad libitum. This paper
describes the pathological lesions and
diagnostic findings of the flock. After
necropsy, samples of the liver and spleen from
birds were taken for bacteriological
examination onto MacConkey agar and blood
agar plates (HiMedia, India) and incubated
aerobically at 37°C overnight.

Results and Discussion

Gross pathology of dead birds had pale combs
and wattles, and greenish faecal stained
feathers around the vent. The liver was highly
enlarged, friable and greasy, yellowish brown
with firm fatty layer deposits (Figure 1). A
large amount of blood clots (haematoma) was
also noticed in abdominal cavity. Large
amount of fat deposits were also observed in
abdominal cavity. lIsolations of Escherichia
coli were also made from the internal organs
of birds (Figure 2). FLHS is currently
diagnosed only after post mortem at necropsy
(Yousefi et al., 2005). The gross appearance
of FLHS was similar to those seen in previous
investigations (Tablante et al., 1994).

Despite considerable research over the past
few decades, the aetiology of the syndrome is
still not completely understood. Multiple
factors were incriminated in this disorder
involving nutritional, environmental, genetic
and hormonal factors (Hansen and Walzem,
1993; Whitehead, 1979).

Overcrowding, high ambient temperature,
ammonia level, cage system in commercial
layer management may be predisposing birds
to FLHS (Tablante et al., 1994). Like our
study, most previous investigators have
reported that FLHS have significantly higher
incidence in caged hens than in hens kept in
other systems (Shini, 2014). However, a few
studies have suggested that FLHS occurs
equally in both caged and floor birds (Crespo
and Shivaprasad, 2008; Trott et al., 2014).
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Figure 1: Fatty liver haemorragic syndrome in a broiler breeder hen

Figure 2: Lactose fermenting Escherichia coli colonies on MacConkey agar

Low protein in the diet with higher
metabolisable energy from fat may be
predisposing in White Leghorn laying hens to
FLHS (Rozenboim et al.,, 2016). Higher
incidence of FLHS was reported due to
consumption of chelated minerals in hen than
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those consumed non-chelated minerals
(Branton et al., 1995). Dietary soyabean
phospholipids have been found to improve
hepatic and blood lipid profile indexes
relevant to FLHS (Yang et al., 2017). Dietary
supplement of lipotropic agents containing
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choline were found helpful for remedy of
FLHS (Onel et al., 2017). Supplementation of
diet with Bio choline, choline chloride and
lecithin extract have been found to have
significantly ~ decreased  hepatic  lipid
concentration (Khosravinia et al., 2015).

Like our study, past researchers also found
increased mortality due to FLHS at higher
ambient temperature (Reddy et al., 1995) but
temperature factor may be of secondary
importance (Pearson and Butler, 1978). In
accordance with our study, Agunos et al.,
(2006) also isolated Escherichia coli in liver
of birds with FLHS. The exact role of
colisepticaemia in the pathogenesis of fatty
liver haemorrhagic syndrome was not
clear. Bacterial endotoxin probably has no
significant role with several parameters like
haemorrhage score, the triglyceride content of
the liver or plasma enzyme profile in poultry
(Pearson et al., 1981).

The association of FLHS with birds that are in
active stage of laying indicated that there is a
hormonal involvement in the disorder. In one
study, exogenous estrogen in growing male
chicks have been found to induced hepatic fat
accumulation, which might be partially due to
increased lipogenic enzyme gene expression
(Choi et al., 2012). Therefore, multiple
factors like high dietary energy, stress of
production and high ambient temperature may
have precipitated the FLHS in broiler breeder
Vencobb hens and need to be alleviated for
effective control.
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