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Swine kidney worm in Bangladesh: An abattoir survey
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Amag: Bu arastirmada mezbahada kesilen domuzlarda post-
mortem muayene sonrasinda bobreklerinde kurt varligi pa-
tolojik ve prevalans olarak degerlendirildi.

Gerec¢ ve Yontem: Mezbahalardan domuzlarin i¢ organlar
toplandi. Bobrekler, peri-renal yaglar, iireterler, akcigerler,
karacigerler ve lenf yumrular: makroskobik ve mikroskobik
lezyonlar yoniinden incelendi.

Bulgular: 76 domuzun 16 (%21)’sinin enfekte oldugu be-
lirlendi. Bobrek korteksi, perirenal yaglar, lireter ve bobrek
pelvisinde olgun parazitlerin varli1 belirlendi. Makroskobik
olarak kanli-sigkin ve yiizeyinde krem-beyaz renkte odaklar
bulunan bébrekler gozlendi. Bobrek cevresi yag doku ve ilis-
kili diger dokularda nekrotik odaklar ve kanli alanlar tespit
edildi. Histopatalojik incelemede bobrek paransim dokuda
yogun eozinofil infiltrasyonu gozlendi. Ayrica, nefritisle ilis-
kili notrofil ve mononiikleer hiicre varligi belirlendi. Bircok
vakada perirenal dokuda gomiilii olarak parazit pargalari
gozlendi.

Oneri: Domuzlarda bébregin normal yapisinin bozulmasin-
da, bobreklerde goriilen kurtlar ciddi bir problem olustur-
maktadir.

Anahtar kelimeler: Domuz, bébrek kurdu
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Abstract

Aim: Prevalence and pathologic aspects of kidney worm in-
fection in indigenous pigs were described after post-mortem
examination.

Materials and Methods: Viscera of the pigs from the slaugh-
ter houses were collected. Kidneys, peri-renal fats, ureters,
lungs, liver and mesenteric lymph nodes were examined for
both gross and microscopic lesions.

Results: Of the 76 pigs 16 (21%) were infected with the
worm. Adult parasites from renal pelvis, ureter, peri-renal
fats and from renal cortex were recovered. Grossly, the af-
fected kidneys were swollen, congested and marked with
creamy-white necrotic foci visible from the surface. Peri-re-
nal adipose and connective tissues were also congested and
marked with necrotic foci. Histopathological studies revea-
led massive infiltration of the renal parenchyma mainly with
eosinophils, however, some neutrophils and mononuclear
cells were also detected, suggesting interstitial nephritis. In
most of the cases, cross-sections of embedded parasites were
observed in peri-renal tissues.

Conclusion: Swine kidney worm is a serious problem in pig
that causes severe distortion of renal normal architecture.
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Introduction

Pigs are the fast growing and one of the most prolific lives-
tock and pork is the most popular meat in the world (Pho-
okan et al 2006, Durranc and Maxson 2008, Prakash et
al 2008). Pigs are considered as the richest source of high
quality animal protein at a lower cost for the people who
consume pork. The sustainable development of pig industry
faces a number of constraints, of which the diseases caused
by helminth parasites are notables. Parasites are responsible
for extensive loss of productivity in swine as they constitu-
te a major impediment to efficient and profitable livestock
production (Boes et al 2000, Joachim et al 2001). Stephanu-
rus dentatus (Nematoda: Strongyloidea), popularly known
as the swine kidney worm, is one of the major threats to pig
industry. Adult S. dentatus is a, strong and stout nematode
measuring about 2- 4 cm long and about 2 mm in diameter.
They are usually found in pairs within cysts up to 4 cm in di-
ameter in the kidney and perirenal fat. Larvae may be found
in the liver and occasionally in other tissues or organs such
as lymph nodes, lungs, stomach wall and washing of the body
cavity (Soulsby 1982).

Swine kidney worm infection is more common in pigs rea-
red in traditional backyard system. The higher prevalence of
the worm in the traditional system is associated with factors
such as continuous exposure to infective stages of parasites
from premises, scavenging behavior of pigs and the presence
of paratenic hosts (earthworm) in the soil (Roepstorff and
Nansen, 1994). Usually, eggs of this helminth pass out thro-
ugh urine and hatch within 2 days. Eggs may rapidly develop
to infective third-stage larvae, but the different larval stages
are very sensitive to desiccation. Infective larvae mainly in-
fect pigs percutaneously or per os with contaminated food.
In addition, earthworms may ingest and accumulate larvae
(Stewart and Hoyt 2006). Consequently, pigs may acquire in-
fections by eating earthworms during scavenging. Prenatal
infection has also been reported among the piglets. Patent
infections in piglets less than 5 months old are acquired pre-
natally. After getting entrance, the larvae migrate via blood
vessels to the liver where they wander for 3 months or more.
The larvae proceed to migrate through the peritoneum to the
kidney where the cysts are formed. Eggs do not appear in the
urine until 9-16 months after infection. Female worms live
as long as 3 years and produce up to 1 million eggs per day
(Soulsby 1982). High worm burden causes considerable da-
mage in the renal parenchyma affecting health and produc-
tivity evidenced by stunted growth. Adult worms can cause
extensive damage of the kidney tissue. However, the migra-
ting larvae can cause severe damage in the liver resulting
cirrhosis, scar formation and extensive thrombosis of the
portal vessel. Lung damage by migrating larvae is also enco-
untered. Pleuritis and peritonitis are also common outcomes
of this parasitic infection. Clinically, the infection is manifes-
ted by inappetance, emaciation, and ascites. Death can result
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from heavy infections with kidney worm (Leman et al 1981).
The principal economic loss results from condemnation of
organs affected by adult parasites and migrating larvae as
well. S. dentatus has also been reported from cattle and don-
key. The parasite is widely distributed in tropical and sub-
tropical countries (Illanes 2012).

This study was conducted to describe prevalence along with
the pathologic aspects of swine kidney worm infection in lo-
cal pigs of Bangladesh.

Materials and Methods

A total of 76 viscera of slaughtered pigs were examined.
Fresh viscera was collected just after slaughtering, and bro-
ught to the Helminthology Laboratory of the Department of
Parasitology, Faculty of Veterinary Science, Bangladesh Ag-
ricultural University, Mymensingh. Visceral organs such as
kidneys, peri-renal fats, ureters, lungs, liver and mesenteric
lymph nodes were examined carefully by close inspection
and simultaneous digital palpation to detect parasites, and
associated tissue damage and changes.

Embedded parasites were gently removed from the affected
organs. After collection, parasites were carefully washed
in phosphate buffered saline (PBS) and preserved in 70%
glycerin alcohol. Temporary slides of the parasites were
prepared using lectophenol to visualize the internal organs
and morphological study under microscope according to the
keys and description given previously (Soulsby 1982). Pho-
tographs were taken by digital camera. Male and female pa-
rasites were measured to determine their length and width.
Eggs were recovered directly from the gravid uteri of the
parasites and measured using ocular micrometer fitted in a
microscope.

Suspected tissues from the affected kidneys and peri-renal
fats were separated carefully and examined for the detecti-
on of lesions, if any, produced by the parasite. Collected tis-
sues were fixed in buffered neutral formalin overnight and
washed in PBS three times. Fixed tissues were processed,
paraffin-embedded, and thin (3 pum) sections were made.
Thereafter, the sections were subjected to routine histopat-
hological studies staining with Hematoxylin and Eosin (H&E)
following standard procedure (Luna 1968).

Results

Totally 16 (21%) of 76 pigs were found infected with swine
kidney worm, S. dentetus. The pigs we sampled aged betwe-
en 1-5 years. Swine kidney worms were recovered only from
older animals (age 24 years). Total parasite recovered ran-
ged from 1-25 per animal. Morphologic and morphometric
analyses of the collected parasites were performed by two in-
dependent parasitologists. Detail analyses revealed that the
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Figure 1. Morphological features of
swine kidney worm and its eggs.
(A) Adult S. dentatus, (B) Sexual di-
morphism (C) Anterior part of the
adult parasite 100x, (D) Posterior
end of female 100x and (E) Poste-
rior end of male and (F) Ova of the
parasite 100x.

collected parasite was the adult stage of S. dentatus. Freshly
collected parasites were brown to light ash in color and very
strong and stout in appearance. Clear sexual dimorphism
exhibited in males and females. Females were longer (39.0-
44.0 mm) and thicker (1.98-2.6 mm) than males measuring
30.5-36.0 mm and 1.21-1.4 mm length and width, respecti-
vely (Figure 1A, B). The perioral rim was little bit dark and
thick, with leaf-crown. The buccal capsule was cup-shaped
and variable sized teeth were present. Esophagus of the pa-
rasite was thin anteriorly and slightly thick posteriorly (Fi-
gure 1C). Tail of the female tapered abruptly to a point and
vulva opened close to anas (Figure 1D). In male bursa was
small with short rays having three distinct lobes, two lateral
lobes and one dorsal lobe. Specules were equal and similar
and 0.70-0.98 mm in length. (Figure 1E). We also recovered
eggs directly from the gravid uteri. Eggs were broad ellipse,
thin shelled with 32-64 blastomeres. Eggs were measured as
85.2-99.4 um long and 56.8 pm wide (Figure 1F).

It was recovered the adult parasites from renal pelvis, ure-
ter, peri-renal fats and also from renal cortex (Figure 2A-D).
Parasites were found both in encysted and free conditions.
Cysts contained foul smelling greenish pus. Multiple grey
colored elevated necrotic foci visible from the surface were
present in the affected kidneys. Affected kidneys were swol-
len characterized by enlarged size and tensed capsule (Fi-
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gure 2A, B). Visible purulent mass was found mostly in the
renal cortex, which sometimes extended up to the medullary
tissues. In peri-renal fats, necrotic foci of various sizes were
present containing greenish pus and the embedded parasi-
tes. In some cases, parasites were surrounded by thick fib-
rous cystic wall containing creamy cheese like caseous mass.
Histopathological studies revealed focal interstitial nephritis
with the accumulation of eosinophils, lymphocytes and mac-
rophages. Edema fluid and hemorrhage were also evident in
those sections (Figure 3 A-D). Cross-section of parasite as-
sociated with pyogranuloma was found in the peri-renal fats
(Figure 4).

Discussion

Pigs are cheaper source of animal protein among the pork
eating community worldwide. In Bangladesh, pork is used
in many food items of tribal and non-muslim people living
scatteredly throughout the country, especially, in higher po-
pulation at the northern and central region of the country.

Probably higher prolificacy, ability of the pigs to collect the-
ir own food even from garbage and higher growth rate have
made pig rearing popular among them. However, the back-
yard pigs suffer from different parasitic diseases (Islam et al
2005, Islam et al 20064, Islam et al 2006b, Islam et al 2008,
Sardar et al 2012). Here, we identified S. dentatus, the swine
kidney worm, and describe its prevalence and the pathologi-
cal consequences of the infection in detail, to our knowledge,
for the first time in Bangladesh.

Figure 2. Gross changes in the affected organs with embedded parasite. Sus-
pected organs were separated carefully and examined. (A) Normal kidney, (B)
Affected kidney with lesions, (C) S. dentatus attached in the ureter (D) S. den-
tatus in the peri-renal fat.
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Figure 3. (A, B, C) Interstitial nephritis at 10x and (D) Interstitial nephritis at
40x.

From the morphologic and morphometric analyses, both the
independent parasitologists confirmed the species as S. den-
tatus. The description and identifying land marks confirmed
to those given by some others parasitologists (Soulby 1982).
From the study, we were confident enough to identify the pa-
rasite down to species.

Prevalence of the swine kidney worm was fairly high (21%)
in Bangladesh. Studies have shown that poor hygienic condi-
tions in most traditional systems allow a higher prevalence,
burden and rate of helminths transmission while infection
levels in the highly intensive production system are usually
low and involve only a few species (Nansen and Roepstorff
1990, Kagira et al 2002, Ng’'ang’a et al 2008). Presence of
S. dentatus is considered as a marker of poor management
(Gibbens et al 1989). In India, 1154 pigs from different abat-
toirs were examined and 467 (40.50 %) of them were found
to be positive for S. dentatus (Singh and Kaushal 1995). In
Belize, 137 pigs were examined and 42% of them were posi-
tive for S. dentatus (Gibbens et al 1989).

Disparity between present and previous studies might be
due to differences in geographical location, managements
and method of studies. Presence of wild pigs in the same
premise also favors the higher prevalence of helminths, inc-
luding swine kidney worm in domestic pigs (Nissen et al
2011). Fortunately, bushes and jungles present in the study
areas were free from wild pigs. We found the parasite only in
adult pigs, which suggest that age of the host might act as a
key determinant of the infection. The parasite destroyed the
normal architectures of the renal parenchyma; especially in
heavy infection. Illanes (2012) reported similar pathological
changes.
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Figure 4. Pyogranuloma in the peri-renal fat with cross-section of parasite.

Conclusion

Kidneys play key role in the excretion of metabolic wastes
of the body such as creatinine, blood urea nitrogen, urates
and others. Kidneys also have significant roles in the water
balance, erythropoesis, acid-base balance, regulation of blo-
od pressure and heat regulation. Due to destruction of the
functional tissues of the kidneys, induced by the worms, the
metabolic wastes retain in the body and animal suffer from
unthriftiness and inappitence resulting in catabolic state of
the body physiology. Thus, growth of the affected animals
obviously is much lower than the expected, and badly affec-
ted animals even may die. Taken together, our results sug-
gest that swine kidney worm is a big threat in pig rearing in
Bangladesh. Our base line data will help to increase public
awareness. We also need to formulate preventive measures
to protect other livestock such as ruminants from the devas-
tating effects of the parasite. Further studies are required to
know the detail epidemiology and economic impact of the
parasites in the pig industry of Bangladesh.
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