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ABSTRACT

Steatitis, which is caused by vitamin E deficiency, was observed in 3 captive Olive Ridley turtles
(Lepidochelys olivacea) at Phuket Marine Biological Center, Phuket Province, Thailand during March
to August 2005. Clinical findings had only shown depression and emaciation. Necropsy had revealed
firm yellowish-brown masses distributed in fat tissues throughout the body. The predisposing cause of
the disease is considered to be resulting from feeding these turtles mainly with frozen fish for more
than 20 years, which can lead to vitamin E deficiency. Since there has been no effective treatment for
chronic vitamin E deficiency, changes of the feeding from frozen fish to fresh fish and vitamin E
supplementation of 100 1U/kg of fish fed have been recommended as a preventive treatment for the

rest of the sea turtles in the center.
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INTRODUCTION
Numerous scientific evidence indicates that reactive
free radicals are involved in many diseases that

occur in a large variety of animals. The
abnormalities  include  nutritional  muscular
dystrophy, liver Necrosis, anemia,
encephalomalacia,  steatitis, and  testicular

degeneration (Food and Agriculture Organization
of the United Nations and World Health
Organization, 2001). Free radicals can be generated
by peroxidation of fatty acids, when there is high
level of unsaturated fatty acids in the relative
absence of an antioxidant (Sies, 1993), as cells
contain many oxidizing agents such as
polyunsaturated fatty acids, proteins, and DNA.
Therefore, the body normally has a complex
antioxidant defensive system which protects cells
from the injurious effects of produced free radicals.
When the exposure to free radicals exceeds the
protective capacity of the defensive system, a
phenomenon often referred to as oxidative stress
occur (Sies, 1993). Consequently, biological
molecules might be damaged. This cell damage
results in the deposition of ceroid pigment, a variant
of lipofuscin, which derives mostly from cell
membranes (Koutinas et al., 1993; Tidholm et al.,
1996). Ceroid triggers an inflammatory response by
the immune system, and extensive lesions often
develop (Mader, 1996).

Vitamin E is the major lipid-soluble
antioxidant in the cell antioxidant defensive system
and is exclusively obtained from the diet. The
primary function of vitamin E is to maintain the
functional integrity of cellular and subcellular

-85-

membranes, by preventing lipid peroxidation of
unsaturated fatty acids i.e. prevent the production of
free radicals (Food and Agriculture Organization of
the United Nations and World Health Organization,
2001). Vitamin E deficiency has been observed in
virtually all taxa of captive wildlife (Ackerman,
2003; Dierenfeld, 1989; Mader, 1996; Frye et al.,
1973; Juan-Sallés et al., 2000; Juan-Sallés et al.,
2003; Larsen et al., 1983; Liesegang et al., 2004;
Pollock et al., 1999).

This  article  details clinical and
pathological findings in captive Olive Ridley turtles
(Lepidochelys olivacea). A preventive strategy
through vitamin E supplementation for captive sea
turtles will also be discussed.

MATERIALS AND METHODS

Animals

There had been three deaths of captive Olive Ridley
turtles during March to August 2005 at Phuket
Marine Biological Center (PMBC), Phuket
Province, Thailand. Mean curved carapace length
(CCL), curved carapace width (CCW), and weight
were 61.8 centimeters, 59.4 centimeters, and 28.1
kilograms respectively (Table 1). All three animals
were hatched at PMBC. Ages of the animals were
estimated (due to lost data) to be around 30 years.
Their diet consisted mostly of a variety of frozen-
thawed fishes and occasionally cabbage and
seaweed Euchema (Euchema sp.).



Table 1. Details of olive ridley turtles in this study

ID Sex CCL ccw Weight
(cm) (cm) (kg)
Tur202 Male 60.0 58.0 28.0
Tur219 Male 64.5 59.0 29.0
Tur222 Male 60.9 61.3 27.2
Mean - 61.8 59.4 28.1

Clinical pathology

All post-mortems were performed at the
PMBC. Tissue samples were preserved in 10%
formalin and had been sent for histopathological
diagnosis at the Department of Veterinary
Pathology, Faculty of Veterinary Medicine of
Kasetsart University, Thailand.

RESULTS

Clinical pathology findings

Gross findings consisted of pansteatitis (3/3),
hepatic abscessation (2/3), cardiomyopathy (1/3),
hemorrhagic gastritis (1/3), and pneumonia
compatible with lung abscessation (1/3).

Histopathology findings

Microscopically, there were multifocal
necrogranuloma  scattered  throughout  the
parenchyma of liver, lung, and kidney in all three
turtles. The necrogranuloma contained central
necrotic debris, heterophils, and multinucleated

Fig. 1. Body fat; foci of calcification (large
arrow) and infiltration of polymorphonuclear

cells (small arrow). Note the normal appearance
of adipose cells (A).
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giant cells at the periphery. Body fat was necrosed
with infiltrate of heterophils and saponification of
calcium deposit was also observed within the
necrotic regions. At the periphery of the necrotic
regions, multinucleated giant cells were noted. The
blood clot from Tur222 contained a mixed
population of heterophils, mononuclear cells, and
colonies of small coccoids. All of the findings
suggest the severe and chronic steatitis conditions

compatible with secondary abnormalities.

DISCUSSION

Steatitis conditions in these sea turtles have
suggested vitamin E deficiency. From the feeding
history, these animals were fed mainly with frozen
fishes for more than 20 years without proper
vitamin supplementation due to a limited budget.
Many kinds of fish possess very little vitamin E.
Moreover, when fishes had been kept frozen for a
period of time, unsaturated fatty acid in those fishes
had become rancid by peroxidation process which
resulted in an amount of free radicals (Food and
Agriculture Organization of the United Nations and
World Health Organization, 2001; Sies, 1993), all
of which will cause vitamin E deficiency condition.
Besides the abnormalities described in the previous
section, vitamin E deficiency may also have
negative effects on a reproductive performance
(Food and Agriculture Organization of the United
Nations and World Health Organization, 2001).

T Ee.. Tl
Fig. 2. Body fat; the granuloma area with
multiple giant cells in the centrum (large arrow)

and necrotic fat with ceroid pigments on the
right (small arrow).



The animals in this study were part of the olive
ridley turtle captive breeding program. They
produced a few hundred hatchlings in the first few
years of the project but the number gradually
decreased from year to year. This is considered to
be caused by the malnutrition conditions, especially
vitamin E deficiency. Unfortunately, there is no
effective treatment for steatitis due to chronic
vitamin E deficiency at the present (Aiello, 2005;
Mader, 1996; Fowler, 1999); the necrosis of fat
tissue is an irreversible process. However, proper
vitamin supplementation can stop the development
of the syndrome. Changes of the feeding from
frozen fish to fresh fish and vitamin E
supplementation of 100 1U/kg of fish fed have been
recommended as a preventive treatment for the rest
of the sea turtles in the center.

There are two diagnosis methods for
vitamin E deficiency. One can be demonstrated by
the levels of serum vitamin E, determined by high-
pressure liquid chromatography. Nevertheless, this
laboratory investigation is expensive and not
practical. Another method, as used in this study, is
histopathological findings of an excessive ceroid
pigment, a yellowish-brown colored broken down
product of unsaturated fat oxidation which is
formed and deposited in adipose tissue (Duncan,
1994).

Further work is needed to better
characterize the etiopathogenesis of this syndrome
in animals, to determine the antioxidant status of
affected animals, and to test the association with
other underlying diseases.
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