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ABSTRACT

The investigation on the incidence, gross and histo~
pathological changes in the tumours caused by L, ERSAStOMA
and certain imsunological studies of tidls infegtion Lin hewses
was explored, A total of 24 stomachs of horsos were exsmined
on autopsy, out of which 13 horses revesled the pressnes of
le Begastong tumouss showing 54,16 per oent ineidense.

The sisze of the nodules varied from 2 x 2,9 % 2.2 em ¢
12 % 10,9 2 9.6 en and the number of nodules ranged from le7
per horse, Mised infection of li, mESAS. P SIRXER wnd
Gastrophilus bots with [, mecaliona wes notiesd in 7 herses,
Symptons of eolicy pains and other digestibe disturbanees
were noticed in a fow horses, which on sutopsy Fevealed i,
mgastons tumours in the stomach. The tumours were mostly



located in the fundic and cardiss glandular region with one
oase in the pyloric region. Five of the positive cases
showed suppurative infeetion,

The histopathological changes in the glandular mucosa
showed congestion, oedema, infiltration of inflammatoxy
oells with hyperplasia of the glands, The tunica propria was
thickened with fibrous connective tissus and inflammatory
cells. The submuoosa revealed maximum changes with infiltra~
tion of eosinophils, mononuclears, proliferating ecapillaries
and conmective tissue proliferation. The cut section of the
worm was surrounded by necrotic debris and inflasmatory eells,
In addition few ocells showed irregularity in shape with
mitotie figures, The tunics muscularis showed infiltratioen
of inflammatory colls with degenerative changes,

The immunological studies made by agar gel diffusion and
counter current immuncelsetropheresis employing whole worm
saline extract of [, megagiond sntigen against hyperimmune
serum raised in rabbit, rewealed thres antigenic frastions.
But none of the suspected sera of horses showed positive
reaction. Immuncelectrophoretic study revealed three preei~
pitin ares. Indirect haemagglutination test showed a titre
of 1 1 120 with hyperismune sesrum raised in rabbit when
compared to the range of low ¢titre of 1 t 2 ¢0 1 1 8 with
suspested herse seras.
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GIPTIR I
INTRODUCTION

In India, over two adllion horses/Ponies are being used
as work animals to pull earts/tongas and cerry pack leads in
remote areas. Also horses sre being used in zacing which 1o
becoming a leading speetator sport and an important re¢res~
tional activity throughout the world and in the game of polo,
a spoxt which is increasing in popularity, At the same time
horses are being widely usad by the army men, Of late, the
quality of the horses in India have improved onormously and as
a result we havo better blood lines available known as Indien
thoroughbrod horses,

Internal parasites have adopted themselves quite well %o
a coofortable existence within tho body of the horse, They
occur in many varieties and in vast numbeys within an individusl
aninal, Parssitism is insidhous in 1ts damage. It robe
nutrition and dasages tissues throughout the Ddody, Many fine
horses with tremendous gonetic background fail to reach their
potantial every sesson because they have been stunted, erippled
or outright killed by the parasites,

Of the common stomseh woras of equines, Viz., Habionems

maariond (CEaseila mesastoms)s lahconeos suese and
Uakconens sicioglong reposted from all over Yw world
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(Gatger, 1910; Datta, 1933; Rai, 1960; Pandey, gt a). 1961

and Lyons gt al.. 1963), Hahgonema megasioms is known to
cause tumorous growth in the stomach.

Gastric habronemiasis is relatively common and although
it may cause sporadic deaths most affected horses showa no
signs of {llness. H. megastoma has been known to cause
parasitic nodules {n the stomach of horses with mudlunt
gastric mal-functions leading to i1l health despite standard
nutritional supplement and management., Further these nodules
inveriably cause colic by way of obstruction at the pyloric
region leading to complications and death (Canard, 1937).
Horses of all ages a e susceptable but the disease is most
common in adults,

In most of the horses the lesions cause only a mild
chronic gastritis, In rare cases ulceration is followed by
perforation with the development of local peritonitis and
death (Soulsby, 1963),

The usual conventional methods of diagnosis are not
adequate to detect the infection of habronemiasis. Hence
an attempt has been made to explore the possibllity of
serodiagnosis. Further, perusal of literature indigated
paucity of information on various aspects of i, maasions
infection in horses. Therefore, the following investigation
is proposed to be undertaken.



CHAPTER 1I

REVIEW OF LITERATURE
2,1 INCIDENCE

Descazeaux and Morel (1933) reported habronemiasis in
12 horses using blological method. (i, REgAstCmA worms were
noticed in 7 horses and ||, puscag in all the 12 horses.

In Denmark, stomachs of 172 horses was examined by
Nielsen (1933) and noted all the three Habronema species,
He considered {, magastoma wes wost dangerous, since it
produces nodulas in the stomach of horses.

Canard (1937) conducted autopsies on horses at Diego=
Suarez and found that 90 per cent of the horses had tumours
caused by i, megastoma. He stated that in 6 cases, death
was resulted from the complications initiated by the tumours,

By employing modified xenodiagnostic technique, Desales

and Jansen (1943) reported habsonemiasis in 83 (97.70K)
out of 87 horses,

Gorshkov (19%8) noticed various speecies of Habronema
oocuring in horses in different provinees of USSR, He
observed that Central European part was predominated by
He, meaastons (12 to 37%) then H, gussag, South Eastern area

predominated br He musgas (22 to 100K) than 4, mecastoms
(13 to 79.8%). Hs also mentioned that the rate and intensity



of infection depends on climatic conditions, management
of the animales and treatment of manure.

Rai (1960) reported that 70 per cent of the horses
examined at postmortem revealed presence of nodular growths

in the stonaci: caused by l, meqastomgp.

Qccurence of cutaneous and gastric habronemiasis in
Phillippines and Thailand (orses was noticed by DeJesus
(1963), He observed that tie horses introduced into Thailand
were more suscoptible to Habronema infection than the

indigenous breeds.

Waddell (1969) examined 280 stomachs of horses and
found 113 (41%) horses positive for H, megastona.

Presence of D, megastoma and ||, muscge in a horse in
Czechoslovakia was reported by Knezik and Belak (1972).

Reddy gt al. (1976) reported two cases of D, megastoma
and He muscae infection in horses causing lesions in stomach,
liver, spleen, kidneys and heart.

In Uzbek, 20 donkeys were examined by Zhdanovs (1976)
snd found He ppdastoms in 5 donkeys.

Selaldo (1977) exsmined stomach of 200 horses slaughtered
in Texas, USA. He noticed i, meqgastoma infection in 48

horses, H, mMuASAR in 22 horses. The number of D, mecastoms
worms were found upto 19 per horse.



Gaur and Heddy (1978) surveyed habronemiasis in 19
horses and ponies and reported 20 per cent incidence.

Alcaino o3 ale (1980) screened stomachs of 419 horses
slaughtered in Central Southern area of Chile, The infeo~

tion rate of [{, pegastonn was 22.9 per cent, [, RUAGAS
was 17,7 per cent and G, nasalig was 86.6 per cent.

Macruz 9% al. (1981) noticed Habronema infection in
76 horses, of which 22 horses had rixed infection with

parascaris, Strongylus, Anaplocephala or Gastrophilus,

In Morucco, 94 horses were oxamined for stomach worms
by Pandey ¢% al. (1981). They found all the horses were

negative for }i, pedastoma lesions. i, BUSGAe occured in
95.8 per cent and H, microstoms in 73.6 per cent of horses.

A total of 363 thoroughbred horses of 1 to 26 years
age ware autopsied by Lyons gt gle (1983) and observed
infection rotes of D, megagtoma adult 62 per cent, D,
mRgastoma iimature 13 per cent and }{, muscae adult 38 per
cent. They noticed gross lesions caused by D, mdastoms
in 58 per cent of the cases examined, The highest number
of D, peaadtoma (edult) found was 4,100 per horse and the
nunber of lesions observed grossly varied from 1 to 12 per
horse, Further, Lyons g% al. (1984) exsmined 396 stomachs
of horses for D, medAStoNd worms. 63 per ocent of the horses



showed lesions in the glandular region of the stomach and
93 per cent of the lesions were ¢ 50 mm in diameter,
Prevalence of lesions was more in 1 to 7 year aged horses
(81%), with overall 41 per cent of lesions in 4 years age
grow,

Shamsul Islam (198%) reported that out of 3% horses
examined in Jambia, 10 (28.97X) were positive for [,
pegastonae The maximum number of Habronems worms recoversd

from @ach horse was 1,423,

Bauer (1986) noted the non=occurence of D, meaastomA
out of 89 horses examined in Northern Germany.

2.2 CLINICAL SIGNS

Scott (1932) mentioned a brief account of elinical
manifestation in a norse with colic wilch revealed i,

pegastona tumours on autopsy.

Thomas (1944) reported a case of colic in a horse
whose autopsy revealed, tumour at the pyloric region of
the stomach.

Clinical signs like gastritis, anaemia, reduction in
haemoglobin per cent with digestive disturbsnce and periodic
increase in the temperature of the horses affected with
He, B2SARSOMA Was reported by Gorshkov (1946).



Arnold (1999) reported that recurrent colic and
chronic debllity was noticed in the horses, which hed
parasitic nodules in the fundic or cardiac portion of the
stomach, when compared to the horses which had nodules in
the non=glandular region. He considered Habronema abscesses

as a primary focus of septic infection.

Soulsby (1963) stated that colicy pain was more
noticeable {® horses affected with H, peqastoma when the
tunour occured near the pyloric region. Further, he opined
that the tumours might cause acute haemorrhage or perforation
of the stomach wall leading to acute peritonitis and death.
On the contrary James (1984) held the opinion that Habronems
spp. rarely cause colic but this speciaes can be incriminated
as a predisposing cause to gastric perforation of rupture.

Misra (1964) observed colicy pain in a horse which on
postmortem revealed a granuloms at the pyloric end caused
by D, magastompa with rupture of the stomach wall.

Jubb and Kennedy (1963) stated Hsbronema nodules
generally produce no ¢linical disturbance., He considered
that rarely these nodules lead to abscessation or perfora~
tion when secondarily infected with pyogenic bacteria.

Dzasshia meqastoma caused the development of nodules
wto 4 ca diameter, with central sbscessation in the cardiac

region, was reported by Hanns (1986), Heavy burdens may
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Arnold (19%9) reported occurence of Habronema tumours
along with suppurative changes in the glandular pertion of
the stomagh,

The tumours were as large as hens egg sise and uwsually
seon at the junction of the cardiac and the glandular
portion of the stomach. The tumours contain necrotie and
casoous material with worms in the fistulous tracts whieh
lead from the lesion to the lumen of the stomach (Soulsby,
1963).

Nieberle and Cohrs (1967) reported that |, megastoma
penetrate the lumen of the stomach boring through the mucosa
into the submucosa where they remain in balls formed of
several worms rolled up togetier {n regular chambers embede
ded i{n greyish yellow porridge like purulent mass of debris,
The worms cause chronic inflammatory connective tissue pro-
liferation and nodules increase in size and reach hazelnut
to that of hens egg projecting into the lumen of stomach.
The cavities communicates with the lumen of the stomash and
open on the summit of tie projecting tumours. These nodules
were generally observed in the fundic region close to the
margoplicatus.

Large guiﬂc tumours contsining adult worms were
observed by Ashizawa g% al. (1973). They noticed 12 granu=
lomstous nodules of about 1 cm in dismeter in the glandular
part of the stomash with larvgl forms of the worms.
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Damodaran and Ramachandran (1973) observed a small
sessile nodular growth about 1,3 cm in diameter in the
fundic portion of the stomach, adjacent to the margoplicatus.

Macruz g% al. (1973) examined 82 Habronema nodules in
the glandular stomaci of 76 horses and isolated beta
hemolytic streptococcl bacteria from 74 nodules. Also few

cases showed coliforms and other bacteria.

Reddy 9% a)e (1976) observed several irregular poly=
ploid growths of variable sizes and one of the conspicuous
growth measured 3,0 x 3.3 x 2,3 ems Thoy noticed la:ge
number of fine hair like worms in the growths.

Tumours ranging from 1 to 8 {n number with size varying
from pea to cricket ball ware noticed by Radhakrishna Reddy
ot o). (1978=79). The cauliflower like tumours were perfoe
rated by sinuses, with openings into the gastric lumen,

Draschia modastoma usually fownm distinct indurated
submucosal nodules over the glandular mucoss, close to the

margoplicatus, The nodules varied in size from 1 em in
diameter and contained fistulous tracts which communicated
with the gastric lumen through a common pus filled opening
(Mansmann ¢t al., 1982).



12

Misra ( 1984) noticed a firm mass of tissue of about
8+9 x 6.0 cm size at the pyloric ond of the stamachs The
mass was fibrous, hard to cut and had caseated mass,
Cultural examination ruvealed §, ogli organisms.

2.4 HISTOPAT.OLOGY

Soulsby (1963) stated that tiwe sections of the tumours
showed marked pxpufcration of the glandular tissve with
chronic inflammatory changes in the muscularis mucosa and
submucoga., In the later stages flbrosis and atrophy of the
glandular tissue occurred with marked eosinophilic infiltra=
tion

Nieberle and Cohrs (1967) reported that the wall of the
nodules consisted of newly formed connective tissue with
three zones, The innerside zone was hyalinized, swollen and
containcd few cells, the middle zone was heavily infiltrated
with the lymphocytes and plasma cells, The outer zone
containad fibrous connective tissue capsula infiltrated with
sosinophils, The mucous membrane and muscularis mucosa
exhibited no changes in the region of nodules, Clcatrisation
was observed when the worms left the nodule. They further
described that when the worms die, the mass of debris gets
inspissated and calcified,
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Histopathology of the Habronema tumours was studied
by Ashizawa gt al. (1973). They stated that the larvae
of li, megastopy penetrates into the stomach wall and cause
the formation of individual, craters like nodules within
which they develop. The nodules had a wall of thin granulae
tion tissue surrounded by hyperplastic submucous connective
tissue with arcas of leucocytic infiltration. Further,
they mentioned that as the development proceeds, the nodules
become uniteu to form the large tumours in association with
the adult worms,

The microscopic structure of the nodular growth caused
by He megastoma near the margoplicatus of the stomach was
described by Damodaran and Ramac!andran (1973). The columns
of stratified squamous epithelium from the margoplicatus had
infiltrated into the glandular portion of the stomach and
united to form an anastomosing pattern, enclosing islands
of fibrous connective tissue, The mucosa and submucosa
showed cellular infiltration, predominantly eosinophils and
lymphocytes and the muscular coat hed moderate degree of
cells. The gasfic glands were atrophied, scattered and the

mucosal surface was necrosed and ulcerated,

Reddy g% ale (1976) notioced that mucous membrane
appsared much thickened dus to marked fibrosis and scoumula~
tion of large mumber of leucocytes, particularly eosinophils,
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separated by fibrous bands., The mucossl glands showed
degemeration and ne¢.osis, Oedema was observed in tunica
propria and muscular layers and the later appeared partly
detached from submucosa. In addition marked congestion of
blood vessels was noticed {in this xeglon. The serous and
muscular layers showed leucocytic infiltration partisularly
eosinophils. They concluded that the constitu.ents of
tumourous growths were predominantly mononuclear ocells,
eosinophils and fibrous connective tissue cells. The tisswe
ceaction indlcated a mixed granulomatous inf lammgtion.

Radnakrishna Reddy gt a). (1978-=79) noticed granulome=
tous reaction around the section of the worm with central
core of necrotic and cellular detritus., They also noted
eosinophilic infiltration,

Misra (1984) reported that the histopatholegieal
examination of the firm mass of tissue in the stomssh
revealed granulomatous tissue reaction akin to parasitic
infaction. The reoaction consisted of intense infiltration
of mononuclear cells with proliferation of fibroblasts and
the gastrie glands showed focl of infiltration of lymphosytes.

Jubb and Kennedy (1983) reported that the D, peoastona
burrows into the submucosa to produce large tumour like
nodules. In the submucoss the worms provoke a granulomatous
reaction with oellular infiltration of eosinophils.



2,9 LWUNOLOGICAL ASPECT

2.3.1 Agargel diffusion test and immunocelectrophoresis

Perusal of the avallable literature indicated meagre
information on the varied immunological tests adopted in
the {mmunology of H, megastoma. !lowever, some workers have
utilized these techniques for the immunodiagnosis of
different helminthic infections.

Kagan (1936) revealed the nature and specificity of
various ascarids antigen using double diffusion agar tegi=
nique with homogenous antise:s raised in rabbits. He
obsarved 9, 7, 6 and 3 precipitation tands in the ascarids
of pig, man, cat and dog, respectively.

Using Ouchterlony technique, Coloman and Fotorny (1961)
obsexved 4 groups of precipitation bands to the whole worm
extract of Hymenolepis nana with i{ts homologous antiserum,

Biguet g% al, (1962) analysed the saline antigenic

extract of Qnghocerca volvulus with homologous hyperimmune
serun by immuncelectrophoresis and revealed 14 antigenic

fractions.

Geyer (1967) snalysed the freezed dried extract of whole
sdult Fasgiola hepatica with its homolojous antiserum raised
in rabbit employing immuncelectrophoresis and found 23
precipitation lines,
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Gaur and Deo (1972) analysed the whole worm antigen

of A SMMR by precipitin fing test and agar gel diffusion
test and repoxted sore than one sntigenic componont was

present in tha antigen,

Zyngler (1974) conducted Ouchterlony plate test with
the extracts of Joxocara canls and antiserum raised {in
rabbits and revealed 7 antigenic bands,

Sincal and Pora (1976) noticed saven precipitation lines
in gel diftusion test with Ascaridia galll wiole extract

against homologous immune serxum.

Chol and Lee (1979) observed 9 precipitation bands in
the Ouchterlony test and 1l bands in the imaunoelectrophore=
sis for the crude_[, hepatica antigen.

2.5.2 Counter current immuncelactrophoresis

Hillyer (1973) reported that counter elestrophoresis
tast was more advantageous over tho fmmuno diffusion test
as the precipitation can be observed after 30 minutes,

Enayat and Pezeshki (1997) compared the counter electro=
phoresis test with IHA test for detection of antibodies in
experimentally infected guinea pigs with Joxosara sanip and
concluded that the counter electrophoresis test could be
performed rapidly and with ease, but the titres wexe lower
than that of IHA test.
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Kalire) g% ale (1977) detocted 1 to 3 precipitation
bands in the 16 sera of men carrying microffilaria of ¥,
bancroftl by employing CCIEP test with antisera raised in
rabbits,

Pathak g% al. (1984) conducted CCIEP test with 40
sora samplos of pig infected with Cystigesrcous sellulosas
using water soluble extracts of scolex and cyst wall of I,
821U as antigen. They observed a sharp and thick ¢oncave
precipitin band at the point o inturaction after 90
winutes in 39 sera (97.%). The precipitin reaction was
best with Barbitone buffer at phi 8.6,

Xu and Zhai (1983) conducted CCIEP test using suspocted

horse sero for carebrospinal fllariasis with the purified
immature getarig diaitata antigen and noted baetter results,

2.3.3 Indirect haemagglutination test

Sood g% als (1972) noted a titre of 1 3 4 4n 6 cases
snd 1 1t 12 in 2 casos by [HA test in 30 sers samnles of dogs
affected with hook worms, but they did not noticed any preei~
pitation reaction by agar gel diffusion test or circumoval
precipitin test.

Dinanath Kulkarni ot als (1973) studied the comparative
efficiensy of agar gel diffusion and passive hasmaggluting=
tion test in the immunodiagnosis of Ascaridia gallls They
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noted the titre of 1 3 320 and 1 & 640 and even higher titres
in naturally infected birds, Agar gel diffusion test did
not reveal any precipitin lines, They concluded that the
IHA test was more relisble and sensitive than agar gel
diffusion test.

Polidori et al. (1982) detected antibodies against I,
gaginata fn 28 cattle with titres of 1 1 4 to 1 § 32 out
of 1,000 cattle tested cmploying IHA test.

The IHA test conducted by Novakova gt al. (1983) observed
a titre of 1 1 20480 to 1 1 40960 to the purified soluble
antigen from sexually mature A, pyyg with the rabbit immune

eI,

Ratnam and Khanna (1983) conducted IHA tast for the
diagnosis of cysticercosis in cattle and buffaloes, Out of
the total 200 cattle examined 13,5 per cent were positive by
serological test whereas 3.0 per cent were positive by
autopsy. Out of 100 buffaloes, 9 per ceont were positive by
the serological test hut on autopsy no cysticerci could be
noticed,

Wang ¢t al, (1983) conducted IHA test for the diagnosis
of fasciollasis in 130 cattle and compared with faecal exsmie
nations, They observed lll sora samplos weze positive for
fascioliasis, wiile 113 animals revealed the presence of
fascloliasis by faecal examination,



CHAPTER 11X

MATERIALS AND METHODS
3.1 SOURCE OF MATERIAL

Twenty four carcass of horsos referred to the Depart-
ment of Pathology, College of Veterinary Science, Rajendranagar,
Hyderabad for postmortem examination during the past one
year .6, from Juno, 1986 to May, 1987, formmod the source
of material for this study. The horsos belonged to the
Hyderabad .tace Club, Hatlonal Police Academy, A.P. Riding
Club, Blological E. Limitod and 1 (A) R & V Regiment (NCC),
Hyderabad,

A detalled autopsy was conducted on all the carcasees.
The stomach was opened on its greater curvature and the
contents were washed thoroug' ly with normal saline solution.
The st mach was examined fdr the presence of nodular growths
and the gross lesions were recorded. The size, number and
location o‘f the nodulas was noteds The nodules ware
incised and tho parasites were collected in Normal saline
solution. The total number of worms obtained from the
nodules were notads The nodules containing suppurative

material was exsmined for micro=organisms.,

3.2 Ildentification of the parasite

The parasitos collected from the nodules were washed
thrice with NSS., Some of the worms were dehydrated in 70



per cent aleochol and cleared in 1 per cent lactophenol fer
identification. For the preparation of antigen the para-
sites were furthor washed, four to five times and preserved
in sterile Nomal saline at =20°C.

The washed stomach content was centrifuged and the

sediment was examined for the presence of ova/larva of the
parasite,

3.2,1 Preparation of antigen

The |, pegastoga worms were subjected to freezing and
thawing, The worms were tricuurated with sterile NSS in a
pestle and mortar widch was kept in an lce=jacket, The
resultant homogenous suspansion was centrifuged at 3,300
rpm for half an hour. The c¢lear supernatant fluid was
renoved in storile screw cap tubes after adding a few drops

of Mertilolate (1 ¢ 10,000) as a preservative and stored
at =20°C ti1l use,

3,3 HISTOPATOLOGY

Small pieces of tissues from the nodules were gollected
and preserved in 10 per cent formalin. Tissues were deforme=

1inized, dehydrated, cleared in xylol and embedded in paraffin,
Sections were cut at {=3 micron thickness and stained with

hsematoxylin and eosin stain and mounted in D.P.X,



3.4 PHOTEIN ESTIMATION

Tho protein content of the whole worm saline extract
antigen was estimated by micro=Kjeldahl method,

3,3 PREPAGATION OF {YPERLLANE SERUM

Two healthy raobits aged about 3=4 months weighing 2 kg,
maintained under strict hygenic conditions and normal diet,
were used for hyperimmunization. The rabbits were immunized
with tho wiole worm saline extract antigen. The antigen
and Freunds Complote Adjuvant (Difco, U.S.A.) 9ach 0.8 CC
was nixed thoroughly till a hard nilky white suspension was
formed, It was injected I/m to the rabbits at woekly intore
vals for four weoks, Flve days after the last injection the
rabbits were bled intracardially and the serum was collected
in the storile screw cap tubes to which a fow drops of
Merthiolate (1 t 10,000) was added and preserved at =20°C
till use.

3,6 COLLECTION OF SERAA FRON SUSPSCTED HiSiLS

Random sera samples from 60 suspocted horses were
collected in the sterile sorological tubes to which g fow

drops of Mertidolate (1 3 10,000) were added and preserved
at .2o°c till use.



3.7 IMMUNOLOGICAL ASPECT
3.7.1 Agar gel diffusion test

The procedure adopted was essentially same as described
by Ouchterlony (1998). One per cent Agarose was prepared
in NSS containing a few drops of Merthillate (1 t 10,000),
Four ml of the molten agarose was poured on cloan micro=
scopic slides and was allowed to set for one hour at 4%,

A standard protocol of 5 wells were cut each having a dla-
meter of 4 mm, spacing 4 mm apart from the central well,
The floor of the wells was sealed with the molten sgarose.

In cach tast sntigen wae charged in the contral well
and hyperimmune serum or suspectod horse sera in the peri-
pheral wells. Normal Rabbit Sorum (NRS) was used as control
in each case. After charging the wells, the slides were
kept in humld chambor at room temperature and the results
were recorded after 24 and 48 hours, The negative results
wore declared after 96 hours of observation. The test was
standardised with hyperimmune serum ageinst the whole worm
saline extract antigen,

3.7.2 Staining of gel slides

The slides wrich showed precipitation lines were kept
in NSS for 24 hours, Gels were finally dried overnight at
31°c by keeping a wat filtar paper over the surface of the
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gel. After drying of the gels, filter paper was removed
by wetting. The slides were later stained by keeping in
0.% per cent Amidoblack stain for 1% minutes and destained
with § per cent acetic acid.

3.7.3 Electrophoresis

Ona per cent agarose was prepared in Barbitol buffer
fpH 8.6). Four ml quantity was poured on microscopic slides
and allowed to set at 4°C for one hour. A single well was
punched at one aend of the agarose slide and the gel was
sucked out. Tho well was charged with the i, moaastoma
antigen, Each olectrode compartment of electrophoretic tank
was filled with 30 ml of Barbitol buffer (pH 8,6). Slides
were kept in the electrophoresis tank and contacts were made
to electrode compartments with Whatman No.l filter paper
wicks and the electrophoresis apparatus was fastoned to
power pack. Electrophoresis was allowed to proceed for one
and half hour with a current flow of 3 mA per slide., Finally
the slides were fixed in 10 per cent glacial acetie aeid and
stained with 0.9 per cent Amidoblack and destained with 3
per cent aoetic acid. The antigenic fraetions were reeorded,

3.7.4 Immuncelectrophoresis

One per osnt agarose was prepared in Berbitol buffer
(pH 8,6) Four ml of quantity was poured on the mieroscopls
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slides and was allowed to set, A trough at the eentre of
the gel slide and wells on either side of it was punched,
The gel from the wells was sucked out, One well was
charged with the antigen and the other with NRS ss control.
Contacts were made and the operation was carried out for
one and half hour with a curreat flow of 3 mA/slide. A
drop of Bromoghenol blue was adde. to the antigenic well

as a marker,

After electrophoresis the gel from the trough was sucked
out and charged with hyperimmune serum. Double dif{usion
was allowed to proceed overnight {n a closed humid chamber
at room tomperature, Observations were mede for the pre-
sence of arcs after 24 hours arnxl 48 hours anx! the slides were
stained by 0.5 per cent Amidoblack.

3,7.3 Counter current immunoelectrophoresis

Four millilitre of 1 par cent agarcse in Barbitol
buffer (pH 8.6) was poured on the slide and sllowed to set.
Parallel wells 4 ma in diamter spaced 6 mm apart in the gel
were cut. The antigen was charged in the wells towards the
cathode side and hyper immune serus/suspected sera of horses
was charged towards snode side. Blectrophoresis was garried
out for one hour with a current flow of 5 mA/slide. The
mmber of precipitation lines were noted immediately after
the tast.
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3.7.6 Indirect haemagglutination test

The indirect haemagglutination test was done as
described by Boyden (19%1) with slight modification.

Shaop blood was collectod in equal quantity of
Alsever's solution and preserved at 4°C. The ocells were
washe. thrice with PBS (pH 7.2) at 2,900 rpm for 5 minutes.
0.6 md of the packed RBCs was taken in a test tube with
10 m1 of P8S (pH 7.2) and 10 ml of freshly propared Tannie
acid solution (1 § 20,000) and the mixture was incubated at
37°C for 15 minutes in water bath. The tanned colls were
centrifuged at 2,300 rpm for 7 minutes and to the packed
cells, 20 ml of PBS was added, Ten ml of the cells were
kept separetely as control, To the remaining packed oells,
10 ml of PBS (pi 6.4) and 0,% ml of the antigen (700 meg
protein) was added and incubsted at 37°C for 30 minutes in
the water bath, Later it was centrifuged for 5 minutes st
2,%0 rpm and the supornatant was discarded, The packed
cells coated with Tannic scid and antigen wexe washed 3 times
with PBS (7.2) containing 1 per cent inactivated WNAS.

Final concentration of 1 per cent R3Ce suspension was
made with PBS ocontaining inactivated NRS,



Izat provex:

The hyperismune serum, suspected sera of horses and
NRS were decomplemented at 96°C for half an hour before
use in the test.

s  0.25 ml of PBS (pH 7.2) containing inactivated NRS
was added to all the wells oi perspex plates.

2, 0,29 ml of hyperimmune serum/suspected sera of horses
was added to the lst well and double dilutions were

made, commencing from 1 s 2,

3. 0025 ml of tarmnod antigen ocoatod HBC were added to all
the wells,

4, Suitable controls of tanned sheep colls plus diluent,
tammed shoep cells sensitized with antigen plus diluent,
tanned sheep cells sensitized with antigen without
diluwent and positive known serum plus diluent were kept

in oach case,

S, The plates were shaken gently and the results were
recorded after incubation overnight at a%.



CHAPTER IV
RESULTS
4,1 INCIDENCE

A total of 24 horses were examined on autopsy for the
presence oi Habronema nodules in the stomach, out of which
13 norses rewealed the presence of [, pegastons nodules
showing 34,16 per cent incidence. Remaining 1l horses did
not reveal any Habronema tumours, The age group of horses
examined ranged from 2 to 1% years, The Habronema infection
was mostly saen in the age group of 3 to 8 years, The
porcentage incidence was more in 4 years aged horses, The
nodules varied in their sizes and the number ranged from 1
to 7 per infected horse.

Out of 13 positive cases, saven horses had mixed infeo-
tions, Out of the seven mixed infections recorded, two showed

He muscae and Parascazls squofum, two were infected with [,
Buscae and Gastrophilus bots and the remsining three had

He muscas infection,
4.2 IDENTIFICATION OF PARASITE

Habronens mecastoma showed the eharacteristic Hhd whieh
was constricted off from the body and funnel shaped pharynx
(Fig. 3)s The posterior end of the male worm was curved and



possessed unecqual spicules (Fig. 4). The obserxvation of
stomach contents revealed the presense of eggs containing
larvae (Hg. 5)0

4.3 IMPACT OF THE NODULES IN THB STOMACH

Out of 13 positive cases, six horses showed loss of
appetite, ilgh temperature and colicy symptoms. The autopsy
of the above six horsos rovealed, rupture of stomach in one
horse at the Habronema nodule region and in five horses {,
pegastong tumours of varying sizes were found in the cardiss
and fundic part of the stomach. :emaining sevon horses did
not exhibit any signs and colicy s mptoms but on autopsy
revealed nodules in the stomach,

4.4 GROSS PATIDLOGY

The nodules were of difierent sizes and projested into
the lumen of the stouach (Fige. 1 and 2). The tumours varied
from a marble size to cricket ball size, The minimum size
noticed was 2 x 2,5 x 2,2 cm and maxioum was 12 x 10,9 x 9.6 ¢

The nodulaes were located mostly in the cardiae and
fundic glandular region of the stomach close to the margo=

plicatus. In one case big nodule was sedn at the pyleric end
of the Asamach. In no case the nodules were observed in the

non=glandular region of stomach.
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The tumours wece very haxd to sut and on opening showed
worms in bundles rolled uptogether in regular cavities with
greyish caseated debris. The cavities communicated with
the lumen of the stomach and opened on the summit of the
tumour, The openings on the tumours ranged from L ¢to 3 in

number,

In five cases the stomach showed tumou:s with abscess
formation., The tumours possessed a lot of pus and necrotic
material. Exsmination of t!e pyogenic material revealed
the presence of $ireptococcus pyggenus and jtaphlococcug
Auke_up.

The above observations are shown in Table 1,

4,9 HISTOPATHOLOGY

Histopathalogical changes in the parssitic nodules
involving different layers of the glandular stomach.

4,5.1 Changes in tho mucosa and lamina prepria

The mucosa of the glandulsar stomagt showed ¢hanges of
chronic catarrhal gastritis characterised by congestion,
mild to moderate infiltration of eosinophils and mononuclears,
Hyperplastic changes in the glandular epithelium were of
mild to moderate nature (Fig. 6a & b). In sddition, sdemo~
matous glandular hyperplasia inflltrating the lamina propria
was seen. A fow sections showed desquamation of the epitheddal
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layer (Fig. 7) and lamina propsria was thickened with fibrous

connective tissue and inflammatory oells chiefly eosino=
phils and mononuclears (Fig. 8).

4,5.2 Changes in the muscularis mucosa

Muscularis mucose reveszled inflammatory changes
characterised by infilt-ation of eosinophils and degenera=
tive changas of muscle bundles,

4.5.3 Changes in the submucosa

The changes in the submucosa were characterised by
massive infiltration of eosinophils, mononuclears, polymorphs,
proliferating canillariaes and mild to moderate fibrous
connactivo tissue proliferation (Fig. 9, 10 & 11). The eut
section of the parasite surrounded by necrotic debris and
inflammatory cells was noticod (Fige 12)s In some sections
area of worm ponetration showed 6ollular debris surrounded
by hoavy tissue resction (Fige. 13). Further, some cells
showed irregularity in shape with mitotie figures (Fig. 14).

4,54 Changos in the tunica muscularis and tunica seross

Tunica muscularis showed degenerative changes, infiltrae
tion of inflammatory cells and comnective tissus prolifers=-
tion while the tunica serosa showed mild eosinophilie
infiltration.



4.6 DMMUNOLOGICAL ASPECT

4,6.1 Protein estimation

The protein content of the whole worm saline extraet
of H, pegastopq entigen was 1.4 my/aml.

4.,6.2 Agar gel diffusion test

The agar gel diffusion test was comducted employing i,
megastogy antigen with hyperimmune serum raised in rabbits
which indicated three sharp precipitation limnes at tie zone
of coalescene (Fig. 19). Specific precipitation lines could
be dotected as early as 18 hours of incubation which begame
conspicuous in 24 hours, Further, the agar gel diffusion
test revealed clear lines of identity bstween the antigen
and hyperimmune serum, liowever, the control wells did not
revaal any precipitation lines with thao antigen.

Similar diffusion tost was carrled out with 60 sera of
suspected horses with the known antigen. None of the sera
saupleg showed precipitation lines with the antigen even
after 94 hours of observation,

4,6.3 Electrophoresis

The slectrophoretic studies on the i, meqastomg whole
wora saline extract antigen revoalsd three antigenic compo~
nents (Hg- 16).



4.6.4 Imaunoelectrophoresis

Iomunoe lectrophoretic studies were conducted with
the antigen and hyperimmune sorus. The antigenic fractions
of (s pegagtons showed a total of three arcs of preciplita=-
tion, out of which one arc was at the point of origin nearer
to the base of the well which later migrated towards cathode,
Two ares migrated towards anode (Fig. 17). The control did

not reveal any precinitatinn ‘res.
44603 Counter current immunocelectrophoresis

Tho counter current immuncalectrophoretic study with (i,
meqastong antigen and hyperimuno serum ralsed in rabbits
rovealad sharp precipitation lines in one hour, A total
of three procipitation lines wore observed among which two
precipitation lines were toiards anode well and one precipi-
tin line at t'o contre of the two wells (Fig, 18).

A similar CCISP was conducted with 60 sara of suspected

horses employing . Bedastoma antigen. None of the se:a
samples revoaled positive precipitin lines after one hour

of the tost,
4,6,8 Indirect haemagglutination test

The hyper immune serum raised in rabbit, when subjected
t0 IHA test showed a titre of 1 1 128,



A total of 60 sera from suspestsd horses were subjected
to THA tost, out of which nine samples had an antibody titre
of 1l 12t )l 18,

One horse serum showed a titre of 1 ¢ 2 whoreas five
samples had 1 1 4 and three had a titze of 1 1 8,

The romaining %1 sera samplos si.owed hutton formation
in the first well {tsolf without giving any titre, The
contral wolls revealed nogative results in all the above tasts,

The .esults of tho ilmmunological tests are shown in
Table 2 and 3,
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CHAPTER V
DISCUSSION AND CONCLUSIONS

In the present study, 24 autopsied horsos were oxamined
for ti:e presence of parositiec nodules in the stomach, The
nodules were ‘ecorded in 13 horscs, represonting the incle
donce rate of 34,16 per cent, The remaining 11 horses did
not revaal any parasitic nodules, The percentage incidence
has boen noted by many workers which varied from place to

place,

In India, incidence of [, megastoma infection has been
reported by nal (1960) and Gaur and Reddy (1978) as 70 and
20 per cent respectively, From other countries, Canard
(1937), Desales and Jansen (194%), Waddell (1969), Alcaine
ot al. (1980), Lyons g% al. (1983) and Shamsul Islam (19@3)
reported 90,00, 97.70, 41,00, 22,90, 62,00 and 28,97 per
cent incidence respectively. However, Pandey gt al, (1981)
from Morocco and Bauer (1984) from Northern Germany roported
the noneoccuronce of the H, meqastomy infection in horses,
The incidence of present study was within the range of
incidence reportod by various workers,

The ago of tho horses oxamined varied from two to 19
years, The infection rate was found to be more in three to
aight years aged horses with maximm incidenes of infection
in the age grow of four years. These findings are in sgree-
ment with Lyons gt al. (1964),



The number of nodules obsexved varied from one to
seven per horse, whereas, Lyons gt gl. (1983) notieed one
t0 12 nodulss in each infected horse.

Out of 13 positive norses, mixed infection with [,
uuacag was noticed in seven casus, Out of thase seven,
two iiorses had infection with Gastrophilus bots and other tweo
horses with Pagascaris sguorugme Similar type of mixed infeo=
tion was reported by Alcaino g% als (1980) and Macruz g% al.
(1981),

The total number of ., gedagtomap worms collocted from
each horse ranged from 60 to 4300, This type of variation
in number of worms per horse was also reported by Selaldo
(1977), Lyons gt gl (1983) and Shamsul Islam (1983),

Thoe probable reasons for such a variation in the
incidence rate, in the numbe. of tumours and in the total
number of worms per horse might be due to different climatic
conditions, management of the animals and treatment of
manure as opined by Gorshkov (1938).

In six of the 13 positive casos examined, the clinical
signs exhibited by the horses included loss of appetite,
high temperature and colicy symptoms which on autopsy revealed
nodules in the glandular stomach. Sueh a colioy pain and
other signs due to Habronema nodules were deseribed b, Scott
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(1932), Gorshkov (1946) and Hanne (1986). Heavy burden of
Habronema worms might be the cause for digestive distur-
banoce resulting in colie.

In one caso thore was rupturc of tho stomact near the
site of Habronoma nodule vesulting in peritonitis and doath
of the horse which might be due to obstruction by the large
tumour at the pyloric ends Tils was in accordonoe to the
observation ol idsra (1984), Out of tie 13 positive cases,
the romaining seven horses did not oxhibit any clinieal
signs oventhough they had nodulas in tho stomach whigh is
in agreoment with the suggostions made by Jubb and Kennedy
(1983).

The variation in the sizos of tho nodules from s marble
%o cricket ball size encountered in the present investiga=~
tion was in concurrance with Reddy g% al. (1976), ladhakrishna
Reddy gt al. (1978=79) and iMisra (1984). Most of the nodules
encounterad were in the cardiac and fundic region except
ono which was seon at tho pyloric regien, Similar findings
were ceported by Soulsby (1965) and Nieberle and Cohrs (1967).
Howaver, :forgan and tawkins (1953) and Arnold (1999) reported
the involvement of the non=glandular portion of the stomach
with Habronema nodule which is contrary to our findings.

The tumours were sessile, ha:d to cut and on opening
revealed worns bundled up together with easeated debris in
different cavities, The cavities ecommunicated with the lumen



of the stomach by one or more openings on the summit of
the tumour, These observations are in accordance with

those of Thomas (1931), Lapage (1936) and Mansmann g% al.
(1982),

In tho present invostigation five tumours shdpd pyemie
infaction which on examination indicated Streptocogcus

Rxoqenus and 3taphylocogcus aupeug infection. However,
Macruz gt al. (1973) besides Stroptococci noted other microbes,

The histopathological changes of the nodules in the
glandular mucosa were of chroni¢ inflammatory nature wiidgh
siowed desquamation of epithelial layer in a few sections,
Congestion, oedema, hyperplastic changes of the glandular
epithelium with rild to moderate infiltration of eosinophils
and mononuclear cells was noticedu which suggsests a long
standing catarrhal gastritis, liowever, Soulsby (1968) and
Reddy et al. (1976) reported degenerative and mecrotic
changes in the glandular mucosa of the stomach with atrophy
of the glandular tissue which could not be noticed in the
praesent study.

The lamina propria was thickened with fibrous comnectiwe
tissue and inflammatory cells, Hyperplastic changes of the
glandular epithelium of adenomatous nature infiltrating the
lamina propria was observed, which i{s in confirmity with that
of Petit and Germain (1967), who notieed adenoma like chronie
inflammation and heterotropie glandular proliferation in the



Muscularis mucosa showed inflammatory changes with
infiltration of eosinophils and degenerative changes of
muscle bundles, Thosa changes wera considered as a process
of extension of inflammatory change from submucosa. Such
histopathological changes involving musgularis mucosa were
not described by earlier workers although Reddy 9% al.
(1976) described oedema in the muscularis mucoss resulting
in separation of mucosa and submucosa. On the contrary,
Nieberle and Cohrs (1967) did not notice any chagge in the
mucous membrane as wall as muscularis mucosa in the region

of the nodule.

The changes in the submucosa were of ghronic inflamma=
tory nature with infiltration of eosinophils, mononuclears,
polymorphs, angioblasts and fibrous connective tissue proli-
feration. The cut soctlion of the parasite was surroeunded by
necrotic tissue and inflammatory cells., Similar changes
were also reported by Reddy g% al. (1976), Radhakrishna Reddy
% al. (1978=79) and Jubb and Kennedy (1985). However, in
the present study cells stowed irreqularity in shape with
mtotic figures simulating anaplasia wiich is a characteristis
of fibrosarcoms and such findings were not reported by the

earlier workers,

The tunica muscularis showed degenerative changes,
infiltration of inflammato:y cells and connective tissue
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proliferation while the tunica serosa showed mild infiltre=
tion of eosinophils. The involvement of these layers
might bo due to the oxtension of inflammatory changes from
submucosa, Similar findings were deseribed by Reddy gt al
(1976) who also nottced degenerative ehanges and leucocytie
infiltration in tunica muscularis,

The parasitic nodules caused by [, ptgattoma wes
described as adenomatous tumourous growth (Descazeaux and
Morel, 1937), tumourous growth (Armold, 19%9) and granulo-
matous growth (Reddy g% als, 1976).

The overall iistopathological picture of the present
study revealed that the ‘umour constitutes inflammatory eells
predominantly eosinophils, mononuclears and fibrous connec-
tive tissue indicating a mixed granulomatous inflammation,
which is in confirmity to that of Reddy g% al. (1976).

Agar gel diffusion studies by employing undiluted hypers
immune serum against saline extract antigon of I, apgastoma
revealed three precipitin lines as early as 18 hours,
indicating three antigenic fractions., But none of the sera
samples collected from suspested horses did reveal the pree=
elpitin lines, which might be due to low level of precipie
tating antibodies in the suspected sers of horses, Sadun
(1949) and Gaur and Deo (1972) expressed sinmilar opinion in
respest of other parssitie infestion,
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Immunoelectrophoresis with H, megastoms antigen against
the hyperimmune sorum raised in rabbit showed three preci-~
pitation arcs. These observations indicated that the
antigen had both negatively and positively charged protein
molecules as the migration of the gharged particles was
towards cathode and anode., Immuncelectrophoretic technique
was utilized by seve.al other workers (Biguet g% al., 1962}
Geyer, 1967 and Choi and Lee, 1979) in respect of other
parasites and noticed different precipitin arecs.

Counter current immunocelectrophoresis for the rapid
sorodiagnosis was tried with hyperimmune serum which indieated
three precipitation lines in one hour. Pathak gt gl. (1960)
ennloyed similar techniques for the early detegtion of
cystigercous celiulosae infection in pigs by utllizing
Barbitol buffer (pH 8.6). So also in the prosent study
Barbitol buffer at pH 8.6 showed optimal migration ratio.
Further, these findings corroborate with the observations of
Geerts g% al, (1981) who reported that the sensitivity of
immmnoprecipitation reaction in gel was influenced not only
by the union of antigen and antibody in eptimum preportion
to provoke a visible reaction but also by tho delicate balanoe
of two opposing fo.ces driving the reactants to unite in the
gel, In the present investigation none of the sera samples
from the suspected horses showed any visible precipitin lines
indicating low level of antibodies.



Indirect haemagglutination test indicated a titre of
13 128 with hyperimmune serum raised in rabbit, However,
suspacted sera samples showed the range of titre from 1 & 2
t 1 ¢t 8 wilel indicated the very low level of antibody in
the suspected orse sera, The IHA test has been claimed t0o
be superior over other tests by different workers (Sood g%
ades 19723 and Dinanath Kulkarni g% al.» 1973) in other
parasitic infections. Further, it was noticed that the sera
samples siowad lower lovels of antibody compared to hyper-
tmmune serum (Sadun, 1949).

Paucity of information on various immunological teghe
niques utilized for the detection of gastric hsbronemiasis
necessiated comparison of results with other parasitic
infections, Elaborate studies on humoral and oell mediated
immane responses need to bo explored to throw more light on
tire immanodisgnosis of this infection in horses, so that
earlier chemotherapeutic moasures could be adopted,



CHAPTER VI R
' 4’3-.!‘ '

SUMMARY

Examinatlion of 24 horses on autopsy ruwvealed the
présence of abronoma megastoua nodules in 13 horsas, repre-
senting 54.16 per cent incidence, The remaining 11 horsaes
did not show the presence of any tumours. The infection
was mostly noticed in the age group of three %0 eight years
old horses,

There were several evaginated large and small granulo=
matous growths on the mucosal surface of the stomach with
varied number of jj, megnstomp worms (60 = 1,300), The size
of the nodules varied from 2 x 2,5 x 2,2 em to 12 x 10,5 x
9.6 em, The number of nodules ranged from one to seven per
horse, ilixed infaction of [, muscas, BAFASCAZiR 20UCEUR
and Gastrophilus bots along with H, gpegastoms was noticed in

sSOme 0rses.

Symptoms of colicy pain and other digestive disturbance
wore noticed in horses, which on autopsy revealed [
megastoma tumours in the stomach. However, a few horses
altheugh had tumours in the stomach did not manifest any
characteristic symptoms. Ths tumours were mostly losated
in the fundic as well as cardiac region of the stomash. In
ons case rupture of the stomach was noticed, which had a big
tupour at the pyloric region. In five cases tumours showed
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Swpurative infection which on examination revesled irsnig-
foecus. progenus and $1aphYIoNOACUS AMERUR orgenisme,

The histopathological changes in the muocnsa of stomash
showed congestion, oedema, nlid to moderate infiltration of
e0sinophils and mononuclvarswith hiyperplasia of the glandu=
lar epithelium, Desquamation of the opithelial layer was
noticad in a fow segtions, The lamina propria wes thickened
with fibrous connective tisswe and inflammatory cells
chiofly eosinophils, Muscularis mucosa s!owed degenerative
changes of muscle bundles and infiltration of eosinophils,
The submuoosa showed maximum changes. There wss fibrous
connective tissue proliferation with infiltration of eosino=
phils, mononucloars, polymorphs and proliferating capillaries.
The eut section of the paratu was surrounded by neerotic
debris and inflammatory ocells, A few cells showed {cregu~
larity in shape with mitotic figures simulating snaplasia
whieh 1s a characteristic of fibrosarcoms., Tunica muscularis
showod degenerative changes of muscle bundles with inflamma=
tory calls whilo tunica serosa showed eosinophilie infiltra=

tion.

The immunological studies with [, mtgastgng whols worm
saline extract antigen sgainst hyperimnune serum reised in
rabbdt revealed three antigenic frastions in the agar gel
diffusion and counter current immunoelestrophoresis tests.
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But none of the €0 sers samples from suspected horses showsd
any visibls rcoction in these tests. Immunoelectrophosesis,
with the antigen and hyperimmune serum showed three precie
pitin arcs. Further, it wes noticed that the i, megastoms
antigen had both negatively and positively charged particles

as siown by its migration. Indirect hasmagglutination test
showed the titre of 1 1 128 with hyperinnune serum raised in
rabbdt. Out of 60 suspectod sera of horses, ons showed a

titre of 1 5 2, five had 1 1 4 and three had the titre of 1 5 8,
The remaining 51 sera samples did not ravoal any reaction,



Fig. 1, ¢ Tumour in the fundiec glandular region of
the stomach of horse with necrotic

material in the opening

Fig. 2 t Nodules in the glandular musosa of
stomach close to the margoplicatus






Fig.3 1 Anterior end of [, megastoma showing funnel

sha pharynx and head constricted off
f:omho body. X 160

Fig.4 ¢ Posterior end of male H, megas showing
' characteristic unequal op?c?ﬁ%mx 160

Fig.3 s Characteristic of with
9 Tagva X 300.“ Hs mecastoma






Fig.6a ¢t Section of the tmour in the stomash of
horse showing hu.a odon and
infilmuon of eos HeE X 1

Fig.6b 1 Section of the tumour showing glandular
hyperplasia HGO E X 200
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Fig.7 P Section of the nodule in the stomach show

bare mucosa without epithelial lining
H&E X100

Fig.8 1 u of the houingthicko «
§ - on adth fibrous tissue ning

:oufora and oellular infiltration
LB X 200






marked infiltra

Fig.9 ¢ Section of tumour shgvi
9 p ontni iofwanglobluts :

of eosinophils and
the submuoosa H & E

Flg.10 & Section of the nodule showing marked filx

tissue proliferation besides cellular
infiltration HA& E X 100






Fig. 11 1 Section of the nodule showing marked infil.
tration of eosinophils and mononuclears
separated by fibrous bends H2 E X 200

Fig.12 &t Section of the tumour shawing the out sectior
of the g:-.mlu surrounded by necrotiec debris
and inf tory eells HAL B X 100






F1g.13 & Section showing area of worm penetration wi
l?o:tgu: &m. and cellular reaction

Flaudd 1 T had e e v O St

He B X 200
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Pig.19 ¢ ﬁu gel diffusion test Mng three preci)
nes with H, antigen(l) aga t
hype rl.-m- md control showiny
no puciplun ruc on

Fig.l6 & Blectrophoresis indigating three fractions ¢
He meaastoma antigen



AW L Sy




Fig.17 ¢ Imauncele resis showing three yﬁpﬂ
tion arcs wi rggm anti
t.h.. hype m(zrwith NRS

Fig«18 1t Counter surrent imauncelectrophoresis showirs
three pr tin bends with H, %
anugon( against hyperimmune
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