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HISTOPATHOLOGY OF THE INTESTINE OF THE CROW-PHEASANT INFECTED WITH
PORRORCHIS INDICUS (SCHMIDT AND KUNTZY). (SYN. PSEUDOPORRORCHIS INDICUS DAS?)
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ABSTRACT

Histological and histochemical alterations in the intestine of crow-pheasants (Centropus sinen-
sis) infected with Porrorchis indicus (Acanthocephala) sre described In this paper. Desquamation
of mucosa and damage to the lamuna propria and muscularnis occur at the region where lesions are
formed due to the penetration of proboscis, Tke intesunal wall gets perforated in heavily infected
birds. A thick layer of mucus and cell debris of the host tissue enveleps the proboscis of the para-
site. There is a proncunced bypertrophy of the cellular elements (goblet cells and conngctive tiscuc
cells) of the host tissue surrounding the embedded proboscis. Whereas the goblet cells of the
normal intestine elaborate predominantly sulfomucins, those in the infected regions elaborate large

amounts of sialomucins and sulfomucins.

INTRODUCTION

HE investigations by Von Brand®, Nicholas),
Phiugfelder®, Clark er 41, Prakash and Adams?,
Bullock®, Chaicharn and Bullock® show that the degree
of injury to host tissue due 1o acanthocephalan infection
depends upon several facters such 2s the number of
worms infecting the bost, age and diet of the host,
concurrent presence of other parasites, hort speci-
ficity and toxic cffect due to infcetion, The activity
of some enzymes in acenthocepbalan parasites zre
known through the works of Baliock!®-12, Crompton®;!4,
Crompren and Lee's, Bryant and Nickelas!é, Since
very little is known about the histochemical cbhanges
consequent on acanthocerphalan infection, 1t was felt
that a detailed histochemical analysis of the infected
sites in the intestines of crow-pheasants would be of
considerable interest, This paper deals with the
mucin histochemistry of the infected region,

MATERIAL AND METHODS

Crow-pheasants infected with the acanthocephalan
worm, Porrorchis indicus, were examined for the present
study. In all the cases the proboscis was embedded
in the wall of the posterior half of the intestine of the
host, Thz infeccted regions of the crow-pheasants
were fixed in chilled calcium acetate formalin for 24 brs.
Afier 2 thorcugh washing with distitlcd water, the
tissues were dehydrated by passing through graded
cthanol, embedded in parallin and sectioned at §-6 u.
The sections were sizined with Harris hacmotoxylin-
cosin, Standard histochemical procedures were cme
ployed for the demonstration of various types of
mycosubstaneces!’-** (Table ).

RISULTS

Hivtological Changes

The parasite normally infects the posierior part
of the intestine where digested food of the host 1y
avaifable for the parasiie for absoiption. 1a the infected

region the proboscis of the parasite penetrates the
mucosa and syubmucosa and, in some cases, it reaches
even the muscularis layer (Figs. land 2) of the intestine.
The hocks are embedded in the wall of the intestine
(Fig. 3). The goblet cells of the host tissue are reduced
in number and their nuclei get pyenotic and there is
an hyperplasia cf the connectinve tissue. The cells
of the mtestinal epithelium becomre lifted up from the
basement membrane and undergo progressively degene-
ration, A thick layer of mucus and cell debris con-
sisting of fragments of epithelial cells, deformed goblet
cells, degenerating erythrocytes and leucccytes and
mucus envelops the proboscis of the parasite (Fig. 3).
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Figs. 1-3,

Fig. 1.
indicus inserted in the mucosa of the host tssue.
Fig. 2. C.S. of proboscis embedded in the musck.
Fig. 3. C.8. of probouscis embedded in the mucoss.

L.S. of prabascis of Porrorchis

Histochemical Observationy -

The data obtained from histochemica! reactions
employed in the present imestigation ate recorded
in Table I, The intensity of staining is expressed
in terms of plus signs as usual,
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Comparative hivtochemical reactions of the mucosubstances in the intestine of the host containing
acanthocephalan worm
Region away Mucous layer Parasite Musculari. Parasile
Sk Hustochemical Reaction from rarsite; surrounding attachment of host body
No. un-infected paras:te TeZION. intestine
region. Infected region.
Goblet cells. Goblet cells.
I. PAS + + P ++++ P + P + 4+ P 4+~ P
2. Phenylhydrazine 4+ PAS 4+ P + 1 4+4 P 44+ P — _
3. Diastase + PAS +b4++ P -+ P } P — + P
4 ABpH=1-0 <+ B +4 B ~++ B — —
5. ABpH=1-0+ PAS +++-+ B F+4 B -+ B ++ P ++ P
6. AB pH = 2-5 + PAS + - B } B +4+++ B - —
7. AB pH = 2-5 + PAS + B A B  ++++ B ++ P +4 P
S. AF ++++P +++4+ P AP — —
9. AF + ABpH 25 -+ P 4 PB ++-+ PB — _
10. Azure A pH 15 -4+ P P +4 P — —
Metachromatic Metachromatic Metachromatic Orthochro- Orthochio-
matic Blue matic Blue
1i. Azure A pH 3-0 b+ 4+ P ++-+ P t++ P s .
Metachromatic Metachromatic Metachromatic
12. Azure A pH 4-5 + 44+ P L+ ++ P ++4++ P . :
Metachromatic Metachromatic Metachromatic
13. Mild methylation ABrH2:5 +4+4+4+ B +-++4+ B F+++ B - —
14, Mild methylation saponi-
fication AB pH 2-5 t+++ B +4-4+-+ B ++++ B —_ _
15. Active methylation
AB pH 2-5 ~ — — — —_
16. Active methylation saponi-
fication AB pH 2-5 — ++ B + 4+ B — —
17. AB pH 5-6 B ! . B R - —
18, AB pH 56 +0-1 M Mgt+ B } B B — —
19. ABrH 56 +0-2MMgt+t 44 4+4 B ! B L+ 11 B — _
20. AB pH 5-6 + 0-4 M Mg+ 4+ B + 14y — —
2], ABpH 5-6 +0-5M Mgt B — — _ —
22. Acid hydro]ysis AB pH 2:5 + B ++ B B — —
23. Hyaluronidase AB pH 2:53 + B 4+ -+4+ B t+++ B - —

[

Abbreviations : P =Pink: B — Blue; PB = Purple-blue.

PAS = Periodic acid Schiff; AB = Alcian

Blue; AF = Aldehyde fuchsin.

The mucous film between the body wall cf the para-
site and the host tissue is intensely PAS-positive
and this is not altered by either diastase digestion or
prior phenylhydrazine treatment., These initial results
reveal the presence of mucosubstances bearing acidic
groups, With alcian blue (AB) (pH 1-0) the mucous

film exhibited moderate alcianophilia and with AB
(pH 2:5) it exhibited more intense alcianophilia thus
indicating the presence of sulfate esters and carboxyl
groups in the mucus, In the sequential AB (pH 1:0)
—PAS and AB (pH 2:5)—PAS staining procedures
the mucous layer reacted only with AB, exbibiting
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moderate to intense blue staining, there being no trace
of pink colouration, With aldehyde fuchsin (AF)-
AB (pH 2-5) sequential staining procedure the mucus
reacted with both the stains exhibiting purple-blue
staining thereby indicating the predominance of
carboxyl groups. This confirmed the prescnce of
sulfated esters and carboxyl groups in the mucus, The
mucous film exhibited intensz alcianopbilia in tre
presence of 0-1 M Mg+ and this remained practically
unaltered at 0-2M Mgt*t concentration. At 0-3 and
0-4 M concentration of Mg+ there was some decrease
in the alcianophilia which was completely abolished
at 0-5M. These reactions indicated the presence cf
both sialomucins and sulforucins,

With mild methylation no significant decrease in
the intensity of alcianophilia could be detected, but
with active methylation the alcianophilia was completely
abolished, and this could be partly restored by saponi-
fication. The partial loss of alcianophilia indicated
the presence of sulfate groups in it since sulfate groups
are hydrolytically removed. The partial restoration
of "alcianophilia indicated the presence of carboxyl
group which were esterificd during methylation and
recovered after saponificaticn., The carboxymucins
were identified as sialomucins as could be judged from
the partial loss of alcianopbilia following acid hydro-
Jysis, The metachromatic staining technique using
Azure A also confirmed the presence of sulfomucins
and sialomucins in the mucus. The mucous layer
exhibited alcohol-stable metachromasia at lower pH
(1-5 to 2-5) and partly alcohol-labile metachromasia
at higher pH (3-0 to 4-5) as revealed by a greater
intensity of staining at higher pH than at the Jower pH.
Hyaluronidase digestion bhad no effect on the baso-
philia of the mucus. This indicates the absence of
hyaluroni¢c acid in the mucus, These reactions also
revealed the absence of neutral mucins from the mucus,

The goblet cells in the uninfected regions showed
the presence of only sulfomucins and absence of sialo-
mucins. The characterization of sulfaté groups in
them was based on their alcianophilia at pH 1-0 wiih-
out its increase at pH 2-5, only purple staining with
AF — AB (pH 2-5) sequence and the complete aboli-
tion of alcianophilia after active methylation and iis
non-restoration afier saponification,

DISCUSSIQN

The mode of attachment of parasitc to the wall of
intesting has been described  carlier in Acantho-
cephalus anguillae®, Acanthocephalus ranae®, Echino-
rhynchus and Lageniformis?, Perforations of the wall
of the intesting by the acanthocephalan worm Pply-
morphuy bolulis has also been observed by Clark ef of.¢,
The {ormation of a capsule was noticed around the
prosoma of Polymorphus beschalis® and  Polymorplus
butbocoli which infect the intesting of ducks? and infect
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fishes®, Bullock® did not notice any capsule formation
in Acanthocephalus jacksoni which infect fishes, The
present studies reveal that capsule formation does not
take place around the presoma of Porrorchis indicus,

The present studies also show that the acantho-
ccphalan infection inducces alterations in the synthesis
and sccretions ¢f the mucosubstances in the intestine
of the host, Bullock® had noticed the formation of
mucoid material between the host mucosa and the
werms in salmonid fishes infected with Acanthocephalus
jacksoni, The mucoid maferial was tentatizely described
as an acidic polysaccharide but no confirmratory evi-
dence except its PAS positive nature was given. The
present studies show that there Is a coplous secreticn
of mucus forming a film betwecn the parasite and the
host mucosa. The histcckemical reactions have
revealed the presence of sulfomucins and sialornucins
in the mucus. The goblet cells seem to elaborate
predominantly sulfomucins. These substances are
known to have a protective function in the alimentary
tract®s,
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INDIAN NATIONAL SCIENCE ACADEMY, NEW DELHI
AWARDS OF ‘SCIENCE ACADEMY MEDALS FOR YOUNG SCIENTISTS ’ FOR THE YEAR 1979

The Indian National Science Academy instituted
in 1974 Science Academy Medals for Young Scientists
to give recognition to the scientific achicvements of
scientists below the age of 30, in any branch of science
and technology within the purview of the Academy.

The Council of the Indian National Science Academy
has sclected 8 scientists for the award for the year
1979. The presentation will be made at the time of
the Annual General Meeting of the Academy, during
the 67th Session of the Indian Science Congress to be
held 1In January 1980 at Gauhati.

The following Scientists have been ceected for the

award of Science Academy Medals for Young Scientists
for the year 1979 -

(2) Sri. Samir X, Brahmachari, Molecular tiophysics
Unit, Indian Institute of Science, Bangalore 560 012;
(3) Dr. Kamanio Chattopadbyay, Department of
Metallurgical Engineering, Banaras Hindu Universily,
Varanasi 221 005; (4) Dr. Yogesh Jaluriz, Department
of Mechanical Engineering, Indian Instituta of Techno-
logy, Kanpur 208 016; (5) Dr. Opender XKrishen
Koul, Department of Entomology, Regicnal Research
Labcratory, Jammu (Tawi) 180 001; (6) Dr. Jagdish
Kumar Ladha, Department of Plant Sciences, School
of Biological Sciences, Madurai Kamaraj University,
Madural 625 021; (7) Dr. (Miss) Amita Pal, Chromo-
some¢ Research Centre, Department of Botany, Uni-
versity  of Calcutta, Calcutta 700019 and (8) Sri.
Sundaram Ramakrishnan, Department of Biochemistry,

(1) Dr. (Miss) Manju Bansal, Molecular Biophysics All India Ipstitute of Medical Sciences, New Delhi
Unit, Indian Institute of Science, Bangalore 560 012:

110 016,

BORLAUG AWARD

Dr. M. 8. Swaminathan, former Director-General
of the Indian Council of Agricultural Research and
now Secretary to the Union Agriculture Ministry, has
been selected for the Borlaug Award for 1978. The

award was instituted by Coromandel

Fertilisers in

honour of Dr. Norman E, Borlaug’'s great work in the
advance of wheat revolution and increased production
in various parts ¢of the world, The award consists of
a gold medal and Rs, 10,000 in cash,

Dr. Swaminathan’s research interests have been
wide and extensive and be has been hailed as leader of
a productive school of research wcrkers. He has
received international recognition for his many
contributions to genetics and breeding of crop plants
and appl'cation of agridultural sciences which have
resulted in improving crop production.




