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ABSTRACT

Singh, R.P., Sahai, B.N. and Jha, G.J., 1984. Histopathology of the duodenum and
rumen of goats during experimental infections with Paramphistomum cervi. Vet
Pargsitol., 15 39—46.

On microscopic examination after experimental infection with Paramphistomum
cervi, tissue reactions in the duodenum were more pronounced during early stages of
the infection (20th day post-infection (DPI)). Immature parasites were seen migrating
to the muscularis layer, and focal infiltration of macrophages and lymphocytes was
observed in the lamina propria and in the interstitial tissue of Brunner’s gland. At places,
there was cystic dilatation of Brunner’s gland. At 40 DPI, the parasite was not present
in the duodenal sections, and cellular infiltration was more diffuse and consistent With
the passage of time, the tissue reactions and cellular infiltration in the duodenum became
less pronounced, but at 80 days parasites were attached to the villi of the rumen. Infil-
tration of mononuclear cells in the supporting connective tissue of the rumen was also
observed. Thus, it is concluded that the immature forms of Paramphistomum ceruv:
caused more severe damage in the duodenal tissue, whereas the adult form inflicted
mild tissue damage in the rumen of the experimental kids.

INTRODUCTION

In India, paramphistomiasis is a serious helminthic problem and fatal
outbreaks of the disease in goats have been reported from Assam (Pande,
1935), Bihar (Kuppuswamy, 1946; Varma, 1957), Punjab (Chhabra et al.,
1978) and Uttar Pradesh (Katiyar and Varshney, 1963). Although 44 species
of amphistomes have been reported, Paramphistomum cervi is the species
most common in goats (Dutt, 1980; Sahai, 1981), and histopathological
alterations in the duodenum and rumen of sheep and goats naturally and
experimentally infected with various species of amphistomes have been
studied (Pande, 1935; Srivastava, 1938; Mudaliar, 1945; Nobel, 1956;
Varma, 1961; Katiyar and Varshney, 1963; Sharma Deorani and Katiyar,
1967; Sharma Deorani and Jain, 1969; Nath, 1970; Boray, 1971; Prasad
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et al., 1974). There has been no systematic study of the histopathology
of goats experimentally infected with P. cervi to assess the impact of devel-
oping flukes. The present paper deals with the periodic tissue alterations
in the duodenum and rumen of goats experimentally infected with P. cervi.

MATERIALS AND METHODS
Experimental design

Thirteen 2—3-month-old, healthy parasite-free kids, were selected for
the present study. The kids were taken from known sources where the
chance of amphistome infection was extremely remote. At random, one
kid from the experimental lot was Kkilled and the gastro-intestinal tract
thoroughly examined for the presence of any developing stages of the
amphistome. The remaining 12 kids were divided into 2 groups of 8 and
4 kids. Each kid in Group I was infected with 2500 laboratory-maintained
metacercariae of P. cervi. The other 4 kids, Group IlI, were maintained as
controls. Faecal samples from each kid were examined 3 times prior to
infection, to confirm the presence of parasitic infections, if any. All ex-
perimental kids were kept under parasite-free conditions and on 1dentical
diets throughout the period of the experiment.

Histopathological technique

At 20, 40, 60 and 80 DPI, 2 infected kids and one control were killed.
The gastro-intestinal tract was thoroughly examined, and tissue samples
from duodenum and rumen were collected and fixed in 10% buffered
formalin. These were then processed through conventional methods of
washing, dehydration, clearing and infiltration; 6-um thick paraffin sections
from both groups were stained simultaneously with haematoxylin and
eosin.

Photomicrographs were taken using an “Olympus” research microscope
with 35 mm photomicrographic equipment.

RESULTS AND DISCUSSION
Duodenum

20 DPI

There were slight tissue changes at this stage. The parasite was seen
embedded in the Brunner’s gland just beneath the muscularis mucosae
(Figs. 1 and 2). There was a cystic dilatation of the Brunner’s gland in
which the parasite was seen, but not much cellular reaction (Fig. 3). In
some sections, the parasite had migrated as far as the muscularis layer
(Fig. 4). There was a focal infiltration of macrophages and a few lympho-
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Fig. 1. Section of the duodenum of a kid 20 DPI, showing a cut section of the parasite
in the Brunner’s gland. H. & E. X 100.

cytes 1n the lamina propria and in the interstitial tissue of the Brunner’s
gland. In general, the blood vessels appeared congested. The muscularis
proper and the serosa showed no reaction to the presence of the parasite.

During the present investigation, the immature flukes were primarily
in the submucosa, whereas Varma (1961) observed some worms reaching
the mucosa, submucosa and even into the muscular layer. Sharma Deorani
and Katiyar (1967) and Sharma Deorani and Jamn (1969) observed more
worms in the submucosa than in the mucosa. Horak (1967) did not find any
P. microbothrium embedded in the mucosa and not a single worm in Brun-
ner’s gland. In contrast to the present findings, Prasad et al. (1974), in a
study of goats infected with Cotylophoron cotylophorum, observed more
worms in the mucosa, although many were also found in submucosa.

40 DPI

Tissue reaction was more intense at 40 DPI. The cellular infiltration
was more diffuse and consistent than at the earlier stage. In addition to
the infiltration of mononuclear cells (macrophages) and lymphocytes in
the lamina propria and interstitial tissue of Brunner’s gland, there was
also denudation of epithelial cells of the intestinal mucosa, with prolifera-
tion of the Brunner’s gland.
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Fig. 2
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Fig. 4. Section of the duodenum of a kid 20 DPI, showing a section of the parasite
reaching up to the muscularis layer. H. & E. X 100

60 DPI

The fluke was now absent from sections of intestinal tissue, but the
tissue alteration persisted. Desquamation of intestinal villar epithelium
was persistent, causing atrophy of the mucosa. Infiltration of macrophages
and lymphocytes was also seen, particularly in the mucosal tissue. On

Fig. 2. Section of the duodenum of a kid 20 DPI, showing a portion of the parasite
in the submucosal tissue. H. & E. X 100.

Fig. 3. Section of the duodenum of a kid 20 DPI, showing a section of the P. cervi in
the cystic cavity of the Brunner’s gland. H. & E. X 100,
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the other hand, Brunner’s gland showed degenerative changes of the epi-
thelial cells, and the interstitial tissue of the Brunner’s gland was infiltrated
with many macrophages and a few lymphocytes. The submucosa appeared
to have an increased thickening due to connective tissue growth. The muscu-
laris layer and serosa, even at this stage of experimentation, were not in-
volved in the reaction against the parasites.

These observations are in agreement with those reported from a cow
infected with P. cervi (Magsood, 1944), in goats with C. cotylophorum
(Mudaliar, 1945), in cattle with a mixed infection of P. cervi and C. cotylo-
phorum (Guilhon and Priouzeau, 1945), in sheep and goats with immature
amphistomes (Katiyar and Varshney, 1963), in sheep and goats with imma-
ture amphistomes (Sharma Deorani and Katiyar, 1967), in sheep and goats
with C. cotylophorum (Sharma Deorani and Jain, 1969) and in goats with
C cotylophorum (Prasad et al., 1974). Srivastava (1938), working with
experimentally infected sheep, reported that the metacercariae of C. cotylo-
phorum, on excystation in the duodenum, attached firmly to its mucosa
only. In contrast to these findings, Nobel (1956) observed cellular infil-
tration, mainly eosinophilic, in P. cervi infection in cattle and sheep. How-
ever, none of the earlier workers mentioned the age of the fluke.

80 DPI

The epithelial cells lining the villi were now either denuded or atrophied.
However, mild mononuclear cell infiltration was still visible in the lamina
propria and in the interstitial tissue of Brunner’s gland. Once again, the
muscular and serosal layers appeared almost normal. However, Sharma
Deorani and Jain (1969) believe that the immature forms of amphistomes
enter the duodenal wall to protect themselves from the acid medium of
the abomasum. Again, Sharma Deorani and Katiyar (1967) also attributed
the possible reason for the tissue changes to the migratory habits and feeding
behaviour of the parasite. Prasad et al. (1974) stated that the flukes caused
damage to the duodenal wall not only by their embedding habit, but also
because they exert an additional pulling action and consequently increased
tissue damage with the help of their powerful acetabulum.

Rumen

40, 60 and 80 DPI

There were no significant tissue alterations of the rumen even 40 or 60
DPI. However, at 80 DPI, there was an interesting tissue alteration. The
parasites were lying on the mucosal surface of the rumen, either in between,
or attached to, the villi (Fig. 5). The villus papilla showed epithelial desqua-
mation, and there was also infiltration of a few mononuclear cells in the
supporting connective tissue of the rumen.

Histological examination of the duodenum and rumen of the control
kids showed no significant tissue alterations at any stage of study.
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Fig. 5. Section of the rumen of a kid 80 DPI, showing encircling of the ruminal papilla
by the anterior sucker of the parasite. H. & E. X 100,

Mukherjee and Sharma Deorani (1962) described proliferation of epi-
thelium and occasionally mild hypertrophy of the corneum, rarely necrosis
and sloughing of the mucosa, but no cellular reaction. Cankovic and Batis-
tic (1963) also observed lymphocytic infiltration in the lamina propria,
and sometimes in the epithelium and submucous layer of the rumen infec-
ted with P. cervi. Graubmann et al. (1978) reported a proliferated papillary
body with cellular infiltration at the point of adhesion.
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