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INDOMYOCARDIAL FIBROSIS IN A LABORATORY RAT
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Endomyocardial fibrosis (EMF) affecting
heart, although rare in animals, has been reported
in domestic (Maxie and Robinson, 2007) as well as
laboratory animals (Frith etal., 1977). Itis essentially
a non-infectious disease of public health and
demographic significance which is prevalent in
African, Tropical Asian and American countries
characterised by variable extent of fibrosis of the
endocardium and myocardium (Bukhman et al.
2008). The incidence of EMF is high in India,
especially in its southern state, Kerala (Kumar et
al., 1996). Itis linked to dietary habits, high parasitic
load (tropical eosinophilia) and environmental
factors. In spite of its high prevalence among
humans, cases of endomyocardial fibrosis have not
been reported in any animal species in India. This
report documents endomyocardial lesions observed
at histopathology performed as part of routine post-
mortem investigation in a laboratory animal colony
of Wistar rats where the animal care guidelines
follows ISO platform (1ISO 10993 Part-l). The Wistar
colony is a random bred, open colony which was
established thirty years back with breeding nucleus
procured from National Institute for Nutrition,
National Centre for Laboratory Animal Science,
Hyderabad, India. The breeders are replaced once
in two years.

Endomyocardial fibrosis (EMF) affecting
heart, although rare in animals, has been reported
in domestic (Maxie and Robinson, 2007) as well as
laboratory animals (Frith et al., 1977). Itis essentially
a non-infectious disease of public health and
demographic significance which is prevalent in
African, Tropical Asian and American countries
characterised by variable extent of fibrosis of the
endocardium and myocardium (Bukhman et al.
2008). The incidence of EMF is high in India,
especially in its southern state, Kerala (Kumar et
al., 1996). It is linked to dietary habits, high parasitic
load (tropical eosinophilia) and environmental

factors. In spite of its high prevalence among
humans, cases of endomyocardial fibrosis have not
been reported in any animal species in India. This
report documents endomyocardial lesions observed
at histopathology performed as part of routine post-
mortem investigation in a laboratory animal colony
of Wistar rats where the animal care guidelines
follows 1SO platform (ISO 10993 Part-Il). The Wistar
colony is a random bred, open colony which was
established thirty years back with breeding nucleus
procured from National Institute for Nutrition,
National Centre for Laboratory Animal Science,
Hyderabad, India. The breeders are replaced once
in two years.

Materials and methods

The Division of Laboratory Animal Science
has a colony of laboratory rat originally received
from the National Centre for Laboratory Animals at
the National Institute of Nutrition, Hyderabad. The
facility has a policy for conducting necropsy
examination on animal carcasses of non-
experimental animals resulting from euthanasia or
natural death with a view to use the data for heaitn

Figure 1: Multifo-
cal distribution of
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ventricles, au-
ricles and tricus-
pid valves in a rat
heart:Van
Gieson stain
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Figure 2: Histopathology of endomyocardial fibrosis demonstrating thick endocardium by routine
Hacmatoxiin and cosin stain (A) Masson's Trichrome stains for collagen (B)

figure 3. Photomicrograph of heart: myocardial fibrosis demonstrated with Sirus red staining (A) and a

healing microinfarct stained with Masson’s trichrome stain (B). Note, the red colour (A) and biue colour

(B) for distribution of collagen in the diseased area.

monitoring of the animal colony. Endomyocardial
lesions reported here were observed in a female
rat which was euthanatized due to mammary
tumours at 6 months of age. Histology sections of
heart were stained with haematoxylin and eosin
stains, Masson’s trichrome stain, Van Gieson stain
and Sirius red (Bancroft and Stevens, 1990).

Results and Discussion

Endomyocardial fibrosis is essentially a
human disease and uncommon among animals
(Maxie and Robinson, 2007). However, rat is used
as an animal model for the study of induced-EMF
as early as 1972 (Lalich et al., 1972) and
spontaneous lesions are recorded occasionally
(Frith et al. 1977) especially in aged animals (Annoni
et al, 1998). In the rat, the disease is not often
appreciated at necropsy but readily recorded during

histopathology. The light microscopic and
histopathologic features of the disease in animals
are described by Van Vieet and Ferrans (1986).
The lesions are either diffuse or patchy in
distribution as in this case (Figure 1). The
endomyocardium as well as myocardium may
undergo variable degree of fibrosis and in the
present instance fibrosis was demonstrable by
routine haematoxylin and eosin stains (Figure 2),
Masson’s Trichrome stain (Figure 2) and Sirius red
(Figure 3). Infarction is a conjoint feature of EMF
and was detected in the present case as well
(Figure 3).

Wistar rats are usually susceptible only by
the age of 31 months (Vleet and Ferrans, 1986)
and the occurrence of EMF in the present instance
by the age of 6 months is significant indicating a
role for genetic or environmental factors. It is not
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sure at this stage if the current observation is only
a casual finding. A detailed study of the contribution
of genetic factors, dietary habits and environmental
influences might be essential for exploring the scope
for developing a young rat model for the endemic
EMF in young adults in Kerala.

The pathogenesis of EMF is obscure
involving multiple factors including dietary and
environmental factors. Recently, drugs used for
cancer treatment has been shown to induce
myocardial fibrosis in rats {Chandran et al., 2009)
and dietary modifications can substantially reduce
the incidence of experimental EMF in the rat
(Seymour et al., 2008) and therefore has renewed
interest for having animal models for studying EMF
(Varagic et al., 2006) despite differences in human
and animal pathology (Naylor et al., 1986). The data
presented here suggests that the search for a rat
model for human EMF would be profitable in view
of the young age of the rat involved and the geo-
climatic conditions under which it was reared.

Conclusion

This short paper describes the
histopathology of spontaneous endomyocardial
fibrosis in a laboratory rat. The demographic and
public health significance of the lesion against the
possibility for developing an animal model for
human endomyocardial fibrosis are described.
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