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The pig industry faces significant risks to public
health and economic losses due to decreased animal
performance and organ condemnation, particularly
in the kidney (Oliveira Filho et al. ,  2012).
Understanding renal pathology in pigs is crucial not
only for farm productivity but also as an appropriate
animal model for studying renal drug elimination
processes in humans (Dhondt et al., 2020). The
kidney plays a pivotal role in maintaining body
homeostasis and influencing pig growth
performance. Various extrinsic and intrinsic factors
can impact renal function and morphology.
Degenerative changes in the kidney, such as cellular
swelling, hydropic degeneration, fatty changes, renal
amyloidosis, and renal necrosis, can significantly
affect pig health and productivity. Degenerative
changes in the kidney can be triggered by a variety
of factors, including heat stroke, irritants, bacterial
infections, toxicity, metabolic disturbances, lack of
essential nutrients such as choline,  and
administration of hypertonic solutions (Drevon and
Hovig, 1977; Jones and Hunt, 1983; Hunter et al.,
1987; Vegad and Katiyar, 1998; Stoev et al., 1998;
Milicevic et al., 2009; Swindle et al., 2012; Rebez
et al., 2023).  Amyloidosis may occur due to either

inflammatory or immunological reactions, and
chronic diseases such as Tuberculosis (DiBartola et
al., 1989; Segales et al., 2005). Renal lesions, such
as cloudy swelling, amyloidosis, and hydropic
degeneration, not only indicate renal dysfunction but
also serve as markers for underlying health issues
such as chronic diarrhoea, weight loss, and poor
productivity (Jones and Hunt, 1983). Understanding
the aetiology and consequences of these lesions is
essential for improving animal health outcomes and
productivity. This article aims to review and
consolidate current knowledge on degenerative
histological changes in the kidneys of pigs reared in
specific regions, particularly focusing on Rajasthan.
By identifying knowledge gaps and emphasizing the
need for more nuanced analyses, this research seeks
to enhance our understanding of renal pathology in
pigs and its implications for animal production.
Investigating renal degenerative changes in pigs is
crucial for improving animal health outcomes and
agricultural productivity. By elucidating the causes,
manifestations, and significance of these changes,
this research contributes to the broader
understanding of renal physiology and pathology in
pigs and highlights the need for further research to
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address existing knowledge gaps.

MATERIALS AND METHODS

A total of 586 kidney samples from pigs (Sus scrofa
domesticus) were collected irrespective of age, sex,
and breed. These samples were obtained from
various organised and unorganised slaughterhouses
located in Bikaner, Jaipur, and Alwar districts of
Rajasthan. From the collected samples, 154 kidney
tissue specimens exhibiting macroscopic lesions
were identified and collected for further analysis.
Twenty-four samples displaying macroscopic lesions
indicative of degenerative changes in the kidney
were selected for histopathological examination. The
collected kidney samples were adequately preserved
in 10% formalin solution. Tissue processing was
carried out through paraffin embedding using a
technique involving acetone and benzene, as
described by Lillie (1965). Tissue sections with a
thickness ranging from 4 to 6 microns were prepared.
Routine staining was performed using the
haematoxylin and eosin staining method, following
the protocols outlined by Luna (1960) and Bancroft
et al. (2013).

RESULTS AND DISCUSSION

The occurrence of degenerative changes of kidney
of pig in the present study was recorded as 15.58
per cent. Major degenerative change in kidney of
pig was cellular swelling recorded as 6.49 per cent.
in contrast, the least changes were fatty changes
observed at 1.30 per cent.

Condition Incidence Incidence
(No. of sample) (percentage)

1 Cellular swelling 10 6.49
2 Hydropic degeneration 3 1.95
3 Fatty change 2 1.30
5 Renal amyloidosis 5 3.25
6 Renal necrosis 4 2.60

Total 24 15.58

Cellular swelling
The overall occurrence of this condition was
observed in 10 (6.49 per cent) cases. Similar
incidence was recorded by Gurjar (2018) as 10.2

per cent in sheep. A higher incidence was recorded
by Milicevic et al. (2009) as 34.3 per cent in pig.
Grossly, kidney was enlarged and pale in colour with
smooth round bordered. Similar observation was
noticed by Gujar (2018). In cellular swelling, there
is an intra-cytoplasmic deposition of water. It could
be widespread or localised, affecting the entire organ
(McGavin and Zachary, 2006). Microscopically,
lumens of tubules were narrowed, and the cytoplasm
was granular. In some, In some, there was necrotic
epithelial debris in the tubular lumen (Figure 1). This
recording was in close resemble with result of Lohr
(2008); Stoev et al., 2012; Wallig and Janovitz
(2013) and Gurjar (2018).

Hydropic degeneration
The overall occurrence of this condition was
observed in 3 (1.95 per cent) cases. A similar
incidence was reported by Gurjar (2018) as 2.54 per
cent in sheep. A higher incidence was recorded by
Laxmi (2001) as 71.76 per cent in canine. Grossly,
focal or diffuse areas of pale discolouration and
enlargement in size of the kidney. The above findings
corroborate those of Laxmi (2001). Microscopically,
the kidney showed dispersing oedema of the renal
tubes, vacuolar degeneration of epithelial cells lining
the renal tubules and necrosis (Figure 2). The above
observations are also in accordance with Hunter et
al. (1987); Stoev et al. (1998) and Stoev et al. (2012).
Fatty change
This condition was observed in 2 (1.30 per cent)
cases. A nearby similar incidence was recorded by
Jansen and Nordstaoga (1992) as 2.8 per cent in pig.
A significant higher incidence was recorded by
Milicevic et al. (2009) as 45.5 per cent in pig.
Grossly, the affected kidneys were pale yellowish
and enlarged and had a bulging out cut-surface. The
above observations are also in accordance with
Jansen and Nordstaoga (1992) and Vegad and
Katiyar (1998). Microscopically, fat vacuoles were
found particularly in epithelial cells of convoluted
tubules. These fat vacuoles were variable in size
(Figure 3). The gross and microscopic observations
recorded in this study are in accordance with those
described by Farber et al. (1976), and Vegad and
Katiyar (1998).
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Renal amyloidosis
The overall occurrence of this condition was
observed in 5 (3.25 per cent) cases. Similar incidence
recorded by Gurjar (2018) as 5.1 per cent in pig.
Grossly, the kidney was enlarged, pale or yellow in
colour, and sometimes waxy on cut section as with
most nephrosis. The above findings are in
accordance with those described by Jones and Hunt
(1983); King et al. (2014) and Gaffney (2017).
Microscopically, a portion of the normal glomerular
architecture was replaced by eosinophilic,
homogenous to slightly fibrillar material. In some
cases, glomeruli loops were swollen and converted
into hyaline balls. The amyloid was deposited in the
tubular basement membrane and around the tubules.

The tubules showed pink hyaline casts of protein
and were dilated.  Polymorphonuclear cells
infiltration and tubular degeneration were noticed
(Fig. 4). The above observations are also in
accordance with Jones and Hunt (1983); DiBartola
et al. (1989); Mensua et al. (2003); Segales et al.
(2005) and Gaffney (2017).

Renal necrosis
This condition was observed in 4 (2.60 per cent)
cases. A higher incidence was recorded by Elling
(1979) at 31.25 per cent in pig, and Kosaka et al.
(2016) at 17.4 per cent in animals. Grossly, the
kidneys were bilaterally enlarged and pale. Oedema
and petechiation of both kidneys were seen. These

Fig. 2: Microphotograph of kidney showing hydropic
degeneration, the cytoplasm of tubules showing numerous,
small and large vacuoles in their cytoplasm (H & E -100x).

Fig.1: Microphotograph of kidney showing cloudy swelling, the lumen of tubules narrowed and the cytoplasm is granular
(H & E -400x). Gross photograph showing swelling of kidney and its rounded border

Fig. 3: Microphotograph of kidney showing fatty change,
fat vacuole present in cells of tubules and nucleus displaced
at periphery (H & E -400x).
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findings were in close approximation with results
of Imai et al. (2006) and Phaneuf et al. (2007).
Microscopically, multifocal necrosis with scarring
of glomeruli and glomerular tufts which appeared
swollen and hypercellular. Kidney showed
multifocal tubular degeneration and necrosis which
consisted of hydropic swelling, flattening and
atrophy of renal tubular epithelial cells. The lumina
of some proximal convoluted tubules contained
necrotic debris and epithelial cells that had separated
from the basement membrane (Figure 5). These
findings were in close resemblance with that of
Phaneuf et al., 2007; Sabbagh et al., 2011; Kosaka
et al., 2016.

Fig. 4: Gross photograph showing pale and waxy appearance and Microphotograph of kidney showing amyloidosis,
glomeruli loops swollen and converted into hyaline balls. (H & E -100x)

Fig. 5: Microphotograph of kidney showing necrosis of renal parenchyma (H & E -200x) and Gross photograph of kidney
with black marking on surface showing necrosis

CONCLUSION

In conclusion, this study provides valuable insights
into the prevalence and histopathological
characteristics of degenerative kidney changes in
pigs from the Rajasthan region. The overall
incidence of histopathological lesions was recorded
at 15.58%, with cellular swelling being the most
prevalent condition. The findings highlight the
significance of understanding renal pathology in pigs
for both farm productivity and as an animal model
for studying renal diseases in humans. By identifying
the various degenerative changes and their
associated factors, this research contributes to
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improving animal health outcomes and agricultural
productivity. Further studies are warranted to explore
additional factors influencing renal pathology in pigs
and to develop targeted interventions for mitigating
these degenerative changes.
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