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The importance of poultry for raising the nutritional
standard of the people of the world is well known. To meet the
requirements of meat eating population tn;mdona emphasis is being
laid on the development of poul try husbandry, Therefore, intensive
development programme is being taken up in the State to raise heal thy
birds., For this purpose various methods to rear chickens are the
open=-pan system and the deep-litter system, The latter is often
employed for the poultry development under the poul try :lntonu!'icat:loﬂ
programme, However, the widely practised deep-litter system provides
ideal conditions for various parasitic diseases specially n!utodillilr
This poses a serious threat for the proper development of poul try

industry.

Among the nematodes the most common and injurious
perasite is Ascaridie galli (Sehrank, 1788) Freeborn, 1923 - a large
intestinal roundworm of poultry, giving rise to a disease known as
asearidiasis, which undermine insidiously fhl heal th of birds,
Gupta and Rao (1959) estimated 20 per cent mortality among growing
chickens and lowering of egg production and also ®tunted growth to
& varying degree among layers due to A. galli infection., In India

50 per cent losses in poultry industry is camsed by A. galli alone
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industry,

Among the nematodes the most common and injurious
parasite is Asogridie galli (Sehrank, 1788) Freeborn, 1923 - a large
intestinal roundworm of poultry, giving rise to a disease known as
ascaridiaeis, which undermine insidiously the health of birds,
Gupta and Reo (1959) estimated 20 per cent mortslity among growing
chickens and lowering of egg production and also stunted growth to
& varying degree among layers due to 4. galli infection. In India

J0 per cent losses in poultry industry is caused by A. galli alone
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(Rai, 1972). The hosterange of this parasite is wide and infects
fowls, guinea fowls, turkeys, geese and various other birds and
cosmopolitan in distribution, The infection is clinically
characterised, by symptoms of sluggishness, loss of appetite,
ruffled feathers, drooping wings, loss of blood and body weight

and also retarded musclle and bone development,

In view of the importance of A. galli, researches on
the various aspects of the parasits and parasitic infections were
carried out in the Department of Veterinary Parasitology, Rajendra
Agricul tural University, Bihar Veterinary College, Patna. The
resul ts of these investigations incorporated in the thesis have
been presented in five parts - (i) Incidence and intensity of
4q 23114 in fovls, pigeons and ducke; (1i) Hostespecificity of
As £all] in fowls and pigeons; (1ii) Histopathological studies of
the intestine of fowl infected with A, galli; (iv) Histochemical
studies of the intestine of fowl infected with A, galli and (v)

Anthelnintic efficaecy of Helatac, Banminth and Wopell against A

£alll infection in fowl,
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IN FOWLS, PIGEONS AND DUCKS ,

INCIDENCE AND INTENSITY OF ASCARIDIA GALLI
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During the investigation on the various aspects of
As galliy it was thought necessary to find out the exact incidence
and intensity of this nematode in fowls, pigeons and ducks in and
around Patna, a® it is said to be the commonest nematode of poul try

and other birds,

REVIEV OF LITERATURE

Ascaridis galli is the commonest nematode parasite of
the poultry and has been reported by several workers (Srivastava,
19393 Mudaliar and Alwar, 1947; Dutt, 19503 Dixit, 1951; Lahird,
19513 Gupta and Rao, 19593 Srivastava and Malaviya, 19593
Mukhopadhyay, 1962; Deo, 1964; Kanshik, 1965; Chand, 1967;

Srivastava, 1968; Katara, 1971 and Kumar and Sghai, 1975 ete.).

Qureshi (1950) studied the ineidence of helminthe in
fowle of Uttar Pradesh and found 50 per cent of deshi fowls infected
vith A, galli. Mukhopadhyay (1962) foumd A, galli infection in
deshi fowls 70.73 per cent where as in RIR and WIH- 47.61 per cent.
Kaushik (1965) reported 41.4 per cent fowls infected with 4, galli.
Chand (19§7)obunea it to be 59.2 per cent, Kumar end Saghai (1975)
noticed 80 per cent infection in deshi fowls and 33.3 per ecent in

W.L.H. ‘nd R.I.H. h‘r".
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To study the ineidence and intemsity of A, &£alli
infection, birds were obtained from different locality of Patma
uﬁ Mtul Poultry Farm, Patna l;ld exanined for the presence of
the nematode, The intestine was taken out ami opened by a
longitudinal imeision and gut-lumen was thoroughly sesarched for

the presence of worms. A, galli was collected in normal saline

in petridishes,

Nematodes were fixed in 10% hot formalin and 70%
steaning alechol. After couple of hours these parasi tes were

transferred to fresh 10% formalin for preservation.

c FOR MICROSCO ZTI0N,

Pregerved nematodes were cleared for microscopical
exanination in lacto-phenol, which was prepared ss suggested by

Taylor (eited by Sahai, 1560).
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Carbolic acid = 50 ml.

Lactie acid - 50 ml.

Glycerine - 100 =1,

Distilled water = ~=—50 ml,
RESULTS

In the examination of 1,415 fowls, 46 pigeons and
32 ducks, for the prevalemce of A, Zalli only 1,113 fowle (78.6%)
were found to be positive, The results are summarised .fn Tables

1 and 2,
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-.6-—

TABLE = 1
INCIDENCE AWD INTENSITY OF A, GALLI INFECTION

"IN FOWLS IN AND AROUND PATNA,

POSITIVE BIRDS - 78,6% AVERAGE WORM BURDEN - 4,275 .
No. of§ No. of | Percen- {Calcu-{ Total Wo, Ani-ago
birds { birds tage of {lated { of worms || worm load

Period exani~{ posit- { infec=-

recovered | per bird

ned, ive, tion,
1 2 4 2 7
November'75 95 65 6845 125 -78* 330 5e1
December'75 102 66 64.7 380 5.7
January'76 92 61 6643 219 365
February'76 121 82 67.8 2719 3.4
Hareh'76 125 89 7162 592 6.6
April®76 154 119 77.3 454 348
May*76 % 80 81,6 236 2.9
June'76 58 55 94.8 159 2.8
July*76 85 e3 97.6 168 2,0
August® 76 93 91 96.8 430 447
September'76 82 79 9643 230 2.9
October'76 109 102 93,6 449 4.4
November'76 97 69 71,1 : 332 4.8
December®76 104 72 69,2 389 54
1415 1113 4648

"
Significant at 1% level,
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It vas noticed that the incidence of A, g£alld was nil
in pigeons and ducks examined, but in domestic fowls it was 78.6
per cent. Incidence was higheet during July (97.6%) and lowest

in December-January (64.7 = 69,2%),
DISCUBSION

In India, 4, 2alli is by far the most important and
conmon i:elninth parasite of fowle, and heavy infections cause
considerable mortality in chickens (Mohan, 1954) and the poultry
industry suffers a great set back due to this infection, Gupta
and Rao (1959) estimated 20 per cent mortality among groving
ohl.c_]kona and Rai (1972) opined that 50 per cent lose in poultry

industry due to this worm,

The stetistical data available in Egypt showed that
in the 16 million fowls, A, galli alome consumes 90 tons of usual

carbohydrate smnually (Reid, 1953). Although no such data is

available in India, it is obvious from the ravages perpetrated that

this parasite is one of the greatest set backs to the economy of

poultry industry in this ecuntry (Deo, 1964).
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In the present investigation, 7846 per cent domestie
fowls vere found to harbour this parasite. Dutt (1950) studied
the incidence of worms in fowls dying at the Indian Veterinary
Research Institute, Izatnagar during June, 1948 to March,1949 and
reported 56 per oent A, galli infection. Makhopadyay (1962)
reported A, galli in 70.7 per cent deshi fowls and 47.6 per cent
vhite leg-horns and Rhode Island Red fowls, whereas Kausik (1965)
reported 41.4 per cent, Chand (1967) 59.2 per cent and Kumar and

Sahai (1975) 80.0 per cent in deshi fowls and 33+3 per cent in WLH

and RIR birde.

It has been observed that intensity was lowest (2.0%)
in July vhen incidemce was highest (97.6%) and intensity vas highest
(6+6%) in March when incidenmce was comparatively low (71,2%), Dutt
(1950) in an out-bresk of helminthie infection in birds, observed

intensity of A, galli from 1 to 119 per dird,

SUMMARY

Out of 1,415 domestic fowls examined post-mortem, the

Prevalence rate of 4, &£alli in the present inventigation was noticed

to be 78,6 per cent in deshi birde, whereas 46 pigeons and 32 ducks

examined were found to be negative for As galli infection,
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HOST SPECIFICITY OF ASCARIDIA GALLX
IN FOWLS AND PIGEONS
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Experiments were conducted to infect pigeons and fowls
by A, £alli recovered from naturally mreetgﬂ fowls to study if

eross infection could be established.

EW _OF ¥y 1]

As no work is available on the host=specificity of
As £alli in fowls and pigeons, 1iteratures on cross transmission

of certain helminth parasites have been reviewed,

The only reference available on specificity of A, galli
for hens, turkeys and ducks, by Xlimes and Stejskal (1968), They
infected chicks, turkey poults and ducklings by 500 infective
laxrvae directly into the crop of each bird separately from fowl
and turkey-strains. On postemortem examination chickens were found
to be more heavily infected and in greater number than turkey poults
and ducklings with fowl-strain of 4s galli. Similarly, turkey
poults had heavy infection and in greater number than other birds
with turkey-strain of A, galli. Again, they observed that larvae

derived from A, dieeinilis isolated from turkeys proved noneinfective

to chickens -
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Srivasteva end Tutt (1961) carried out transmission
experiments of Schistosomg passle. They could establish the
parasites of buffalo origin in cattle and vice-versa, Again, Dutt
and Srivastava (1968) confirmed that there was no strain difference

between the blood fluke (S, pasale) in cattle and buffaloes.

Sahai @d Deo (1966) made cross transmission experiments
of Hgemonchus species and observed that sheep and goat strains of
the parasite are not host-specific, But Gow=calves and buff-calves
4id not take up the normal infeotion either from goat or sheep

strains,

Sinha and Sehai (1976) experimentally infected pups,
separately, with human and canine strains of hookworms. Pupe
infected with hookworm of humanestrains started passing egge in the
faeces 5 veeks posteinfection, whereas those infected with canine-

strains discharged egze in the faeces after 3 weeks,

NATERTAL AND MEPHODS
T pATASITE,

The etrains of 4, galli required for experimental

infection were collected from intestine of naturally infected fowls,
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the post-mortem of which were performed,

F _EGGS

L

The worms were kept in tap water in clean petridishes
and some times in normal saline for oviposition. Uterine ova were
also collected from some of the gravid females by teasing out their
uterus. For subsequent development their ova were left in clean
petridishes containing tap water with few drops of 2 per cent
formalin, 2-3 mm deep, o provide the access of sufficient oxygen,
The eggs, in the infective stage, were concentrated by sedimentation

process and used for subsequent experimental infections.

During the winter season the egge were kept in the
incubator at 86'!‘ for embryonation, because the atmospherie
temperature was not found to be condusive for the proper development

of eggs.e

EXPERIMENTAL BIRDS,

In all 12, two week-o0ld chickens of white leghorn and
12, two week-old pigeons wvere procured from Central Poultry Farm,
Patna and from contractor respectively, These birds were divided

into four groups. Groups-I and II had 6 chickens each and Groups III
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and IV had 6 pigeons each and were kept in four separate cages,
vhich had been properly sterilised to ensure rearing of disease

and worm free chickens and pigeons.

These birds were maintained in laho:_-storr on a mash

with following compositionie

Maise - 4%
Ground nmut eake - 3%
Rice polish - 10%
Molasses - 5%
Fieh meal = 10%
Mineral Mixture - 3

To the above mixture Rovimix @ 25 gu/quintal wae added,
In order to protect the ohickens againet coccidiosie,Neftin 50 @

100 gn/quintal and 3 Nitvo ® 100 gus/quintal vew also added,

EXPERIMEWTAL TNPECTION,

Care was taken to avoid other infections before the
chickens and pigeons wers infected experimentally with counted
numbers of infective 0ggss Chickens were infected with 2000=3000

infective eggs wherecas plgeons with 1500-3000 infective egags. The
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infected chickens were saorificed 10 days to 68 days and pigeons 35
to 95 days post-infection to find out the percentage of worms

established,

TION

To determine the host-specificity of fowl strain of
A £alld, 6 chicke (Group-I) and 6 pigeons (Group-III) were infected
with infective egge and 6 ohicks (Group-II) and 6 pigeons (Group-IV)
were maintained as noneinfected controls. Detailed results ave

sumnarised in Tgble=3,

4s no natural infection of A, £alli was found in

pigeons, the reverse transmission experiments cou).qﬂxot be done,
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SABLE = 3
HOST-SPECIPICITY OF ASCARIDIA GALLI IN FOWLS AND PIGEONS
Route of infection - per os,

g e o IR e o
Gxoup b-.z:d:l i:n(.;o. Strain t:on. ) ection eoov-gof i
of infe- to auto~ f(ered. {fectién
etive 8Y e
egzs) g —{(in aays)
L 3 4 'y 3 T )
b
(Infected) Fowl-1 2000 Fowl 30.,4.76 10.5.76 10 87 4e4
Fowl=2 3000 Fowl 30.‘076 15.5-?6 15 255 8.5
Fowle3 2800 Foul 30.4.76 18,5.76 18 31 11
Fovl=4 2000 TFowdl 30.4.76 18,6.76 49 55 2,8
POVI"s 2500 ’0“1 30.4-76 7.7076 5, 100 4,0
Fowl-6 2500 Fowl 30.4.76 8.7.76 69 11§ - 46
& .
(Control) Fowle-7 - - - 10.7476 = 0 -
Fowl=8 = - - 10:.7.76 = 0 -
Fowl=9 - - - 10:7e76 = 0 -
Fowl=10 = - - 10.7.76 = 0 =
Fowl=11 = = = 10,776 = (4] =
Fowla12 = - = 10.7.76 = 0 -
III
(Infeeted) Pigeone1 1500 Fowl 21,4476 2647476 96 0 0
Pigeons3 2000 Fowl 24.4.76 29,5.76 35 23 1.2
Pigeon-4 2500 Fowl 24.4.76 26.7.76 93 0 0
Pigeon=5 3000 Powl 18.5.76 26.7.76 69 0 0
Ptgoon-‘ 3000 . Fowl 13-5076 26 ol 076 69 0 0
v
(Contrel) Pigeon-7 = - - 277476 = 0 2
Pigeon-8 - - - 276776 = 0 e
Pigeon=9 - - - 27:7:76 = 0 -
Pigeon=-10 - - - 2707076 = 0 -
Pigeon=11 - - 27.776 = 0 -
Pigeon=12 « - = 277476 - 0 -
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It 1o evident from the table-3 that 1.1 to 8.5 per cent
wvorms of &, galll developed in fowls but did not develop in pigeons
except in one case (1.2%). Control fowls and pigeons remained

uninfected throughout the experimental studies,

21SCUSSION

In the present investigation, 1t was observed that fowl-
strains of A, galli developed 1.1 = 8,5 por cent in fowls but did not
develop in pigeons except in ome case (1.2%). It appears that pigeons
picked up the infection but could not retain for a longer period as
evident from the table=3, Pigeons-3 was sacrificed 35 days poste
infection revealed 1.2 per cent infection of Aa Zalli but other pigeons
of group-III were autopsied between 69=96 days were found to be
negative, The experiment suggested thot pigeons are not natural host
of A, galli, which has also been supported by absence of' natural
infection in 46 pigeons examined, Bimilar results have been reported
by Klimes and Stejskal (1968) on host-specifiecity of As Zalli for hen,

turkey and duck,
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« e

Resul ts summarised shows that fowl strains developed

in chicks (1.1 %o 8,5%) but not in pigeons except in one case

(1.”’.




OF FOVLS INFECTED VITH ASCARITIA GALLI

PART -~ III
HISTOPATHOIOGICAL STUDIES OF THE INTESTINE
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Infection by the nematode, A, galli is widespread in
poultry and other birds in many part: of the world rmlung in a
variety of patholegical lesions, Information on the pathological
alterations due to this important nematode has no unanimity, The
present study aimed to find out histopathological changees in the

intestine of fowl infected with mature and immature A, galli.

REVIEV OF LITERATURE

Guberlet (1924) observed that the birds infected with
ds 28114 developed inflammation of intestine and in heavy infection
died within 12 days due to intestinal irritation., Ackert and
Herrick (1928) observed symptoms of sluggishness, loss of appetite,
ruffled feathers, droopinz wings, loss of blood and body weight,
retarded mugoular and bone development, formation of urates in the

ureters and ineressed mortality among birds affected with Asgaridia,

Sadun (1950) studied the pathogenicity in chickens of
single dose infection with 4, galldi of variable sige and recorded
that the infected birds developed atrophy of the thymus, splenomegaly
and hepatomegaly and those with heavy infection showed damage to the

intestine, kidney, mild anaemia and severe leucocytosis after 10 days,




THESIS 1973.

RAJENDRA AGRICULTURAL UNIVERSITY, M.V.Sc.,

-1’0

Tevetaova (1954) studied the pathology of early stages
of ascaridiasis in chickens and desoribed histological changes
occuring after five days of infeotion. Kadsiolka (1956) studied
the pathology of experimental infection in chickens with this
nematode and reported vascular changes in the region of duodenum
and jejunum. Again, in 1960, Kadziolka carried out ﬁltoptholoum
studies in experimental ascaridiasis in chicken and described

macroscopic and mioroscopic changes in the wall of the intestine,

Nath and Pande (1963) studied the lesions associated
with 4, galll, Heterakis gallinae, Subulura mipetti and Acuraris
hamloss and some hitherto unknown features of their beheaviour as
pathogens were discussed. Singh (1964) opined that 4, galli
undermines the health and body weight of the chicken specially
during 9th to 17th day post-infection. The immature larvae
pengtrate between the intestinal villi at the expense of Brummer's
glands, Congestion, haemorrhage and marked infiltration of
inflammatory cells were zlx;ortmt features and also damage to the

spleen, kidney and liver occurred,

Kaushik (1965) reported that chief pathological changes

associated with A, galli infection in chicks are eatarrhal enteritis,
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and he did not observe perforation of the intestinal wall and
formation of nodules, Khouri and Pande (1970), described erosion
of the duodenal lining, hasmorrhage and oppiou mcoid exudate

associated with experimental ascaridiaesis,

Ixeme (1971) attributed most severe pathological changes
in chickens infected with 4, galli when maintained on least nutritious
diet, Intestinal obstruction was alse noticed due to large number
of adult worms, but cellular infiltration was rare due to asearidiasis|
Contrary to this,Pavlicek and Dykévae (1975) observed marked changes
- in the intestinal mucosae and eosinophil infiltration of the

intestine and liver parenchyma in chickens infected with As £alll.

HATERIAL AND MSTHODS

For histopathological studies, portions of emall intestine
of naturally infected fowls having heavy infection of As 28111 were
selected, Also portions of the intestine of birds experimentally
infected with A, galli were collected to study the pathological
changes due to immature/juveniles of the worms, The tissues wvare
fized and preserved in 1016_ formalin, Conventional methods of

fixation, dehydration, clearing, paraffin embedding, section cutting
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and staining vith hasematoxylin and eoSin were used { Sahai and

Srivastava, 1971)s The mounting medium used was DiP.X.

In the histological sections of the small intestine, the
tut sections of the parasites were seen lying in the lumen of the
gut, There was severe degree of sloughing of intestinal epithelium
and height of the villi vas exaggerated at some places (Figs, 1, 2).
There was also heavy infiltration of mononueclear cells comprising
of macrophages, lymphocytes and a few histiocytes in the Jgmina
propria (Pig.3). The cxypt cells were unaffected but submucosa
shoved proliferation of a few fibroblasts. The muecularis proper

and iomu wvere not involved in the sections.

Histological examination of the smal) intestine showed
& good amount of desquamation and degeneration of epithelial cells
in the lumen. The normal architectural pattern of intestine was

maintained. However, sloughing off the mucoss was prominent. The
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cut section of the larvae of A, galli was seen lying either between
the two villi or penetrating an individusl villus (Figed). The
epithelial eell linning the villi showed rt—gnuding off and some of
them aequired the typical character of macrophage, The substantia
propria in general was infiltdrated by lymphocytes and macrophages
(Figs5). However, this cellular infiltration was much more prounced
around the larvae of the parasite. In addition the goblet cells
aypg&od to have increased in number, Other parts of the intestine

did not reveal any significant tissue alteration.

DISCUSSION

In the present study, sloughing of intestinal epithelium,
exaggerated increase in height of villi, infiltration of mononuele v
cells (viz, macrophages, lymphocytes and few histiooytes) in lamina
2ropris and also proliferation of fibroblasts in submucosa in

naturally infected 4, galli infection were the main pathological

lesions,

In case of immature worms desgquamation and degeneration of
the épithelial cells of the intestinal lumen with sloughing of the
Bucosa was seen, The larvae were found between the villi or

penetrating the villus and infiltration of Substantia Rropria by
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lyuphocytes and macrophages was also observed.

Roberts (1937) descrided patches of inflammatory reaction
on the surface of mucus membranes, with accumulation of histiooytes
and some polymorph meutrophils. Kadsiolka (1960) also stated that
hyperplasia of lymph nodules and extensive eosinophilia were constant
phenomenon, indicating cellular reaction against infection, It is
rather hard to reconcile the findings of Hoberts (1937) and Kadsiolka
(1960) with the results of the present study and that of Sadun (1950).
Ikeme (1971) also did not observe eosinophilic infiltration, Pavlicek
and Dykova (1975) observed eosinophilic infiltration in the intestine

though not extensive,

During the present study, the only signs of infiltration
observed 1n‘ respect of adult worms were macrophages, lynphooytes and
a few hiltjgeytn and proliferation of a few fibroblasts in submucosa
and in Juvm:lhi lymphocytes and macrophages mostly around the larvae,
This is quite in agreement with those of Ikeme (1971) who alse observed
infiltration in respect of dead worms which degemerate and became
smirrounded by fibroblasts and Roberts (1937) aleo noticed histiocytes,
Contrary to the present finding, Singh (1964) showved marked infiltration

u!.‘ cells,
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. changes associated with the infection comprise erosion of the

Fath and Pande (1963) remarked that larval forms of A, galll

penetrate deep into the gut wall right upto the serosal coat and
adult worms could pemetrate deep enough to cause peritonitis. During
the present investigation no such pathological alterations were notimd

and so it agrees with those of Kaushik (1965).

Khouri and Pande (1970) reported that main histopathologiecal

epithelial lining, haemorrhage and copious discharge of mucus exudate.
Singh (1964) also observed congestion and haemorrhage. Although the
present study did not show sign of any haemorrhage, but showed
sloughing of the epithelial cells as also observed by Ehouri and

Pande (1970).

The enteritis in the present infection was also in

agreement with Singh (1964) and Khouri and Fande (1970).

SUNMARY

The histopathological studies of intestine of fowls infected

vith adult and Juveniles of A, galli, revealed proliferation of duetal

\

epithelium and other inflammatory changes - suggestive of enteri tis,
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Lewert (1958) pudlished a comprehensive review on the
mechanisa of pemetration of helminth larvae through host tissue,
whith {0 & primary requisite in the 1ife oycle of the helminth
parasites, As per his views, the penetration is mainly based on
an alteration in the hymmtoin barrier which forms the interce-

llular cement, the subepithelial basement membrane and the ground

substance of the host, The literature on the mechanism of tissue
penetration and histochemical alterations in the tissue on account
of ascaridiasgis is rather meagre. The present investigation,
therefore, have been designed to study the histochemical alterations

in small intestine of fowls, naturally and also experimentally

infected vith 4, galli,

REVIEW OF LITERATURE

As not much work is available on histochemical studies
in ascaridiasis, the literature on histochemical studies of other

helminth parasites alse have been reviewed,

Lewvert and Lee (1954) observed alterations in glycogen,

glycoprotein and phosphatase distridbution in rat'’s liver infected

vith Taenie taenjaformis, Again, Lewert and Lee (1955) studied the
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histochemistry of liver of rat infected with T, taepiaformis and

observed depletion-of glycogen around the larvae.

.

Hara (1556) observed the reduction of muecleic acids and
glycogen in the liver infected with A, caninum in experimental
ancylostomiasis. Lewert and Lee (1956) observed an extenmsive

alteration of the protein carbohydrate complex of a cellular

elements of the dermal comnective $issue and possessed a collage~
nase like ensyme or ensyme complex with proteolytie properties,
during the pemetration of cercaria of Schistosoma mgnsopi and
filarifors larvae of Strongyloides ratti. Swada, Hara, Takagi,

Nagazava and Oka (1956) observed an inerease in glycogen and 1ipid
contents, a decrease in ribomucleic acid in the cytoplasm of the

hepatic cells and excessive secumulation of acid mucopolysaccharide

in the schistosomal granulomata in the liver of mouse infected with
£ Jeponicun,

Munnich (1960) studied detailed histochemical changes
of the liver, lungs and intestine of albino mice infected with
dscaris Aumbricoides and reported a marked decrease in 8lycogen,

fat, ribonucieic acid and anino acids of liver and an inorease in

8lycoprotein in the area of inflammation,
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taeniaformis and
histochemistry of liver of rat infected vith 2 _

observed depletion-of glycogen around the larvass

lu;l (19'56) observed the reduction of mucleio acids and
glycogen in the liver infected with A, ganinup in experimental |
ancylostomiasis, Lewert and Lee (1956) observed an extensive
alteration of the protein carbohydrate complex of a cellular
elements of the dermal comnective tissue and possessed a collage-
pase like ensyme or ensyme complex with proteclytic properties,
during the penetration of cercaria of Schistosoms mgneoni and
filariform larvae of Strongyloides ratti. Swada, Hara, Takagi,
Negezava and Oka (1956) observed an increase in glycogen and 1ipid
contents, a decrease in ribomucleic acid in the cytoplasm of the
hepatie celle and excessive accumulation of asid mucopolysaccharide

in the schistosomal granulomata in the liver of mouse infected with

&, Japonicum,

Munnich (1960) studied detailed histochemical changes
of the liver, lungs and intestine of albino mice infected with
dscaris Jumbricoides and reported a marked decrease in glycogen,
fat, ribonucieic acid and anino acids of liver and an inorease in

€lycoprotein in the area of inflammation.
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"Dhar ‘iilt! “Singh (1963) repo!;'tod complete depletion of
glycogen, inecreaséd 1ipid contents and increased deposition of
lipofuscin and haemosiderin pigments in the hepatic celle in
dierocoeliasis m cattle and sheop. Roneus (1963) demonstrated

absence of glycogen in the hepatic ecells on the liver of pigs

follovingz the Toxpeara gati infection.

Srivastava and Singh (1964) have studied the changes in
carbohydrate, protein, lipids, amyloid and caleium associated with
infection of Qesophagostomum. Frandsen (1966) observed some
histochemical changes in the comnective tissue of the ileum of
bovine, the site was surrounded by larval Q, radjstum, The
histochemical study revealed a real or apparent increase in the

coneentration of glycopro teins,

Chatterjee and Singh (1968) were first to study the
histochenical alterations of the small intestine in éscaridiasis,
vhich revealed an inerease in mcopoliysaccharides in the goblet
¢ells., The parasitie tract also contained subs tances glving
reactions for mucopolysaccharides, A decrease in the protein content
of the infected tissue was desoribed in both the early and advanced

stages of the disvape, The 1ipid content also increased to certain
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extent in the infected tissue. Excessive alkaline phosphatase

vas obsexrved in the damaged epithelium and alse on the brush border

of the villi, Pigmentation or deposition of calcium and occurrence
of amyloidiosis were not found in ascaridiasis,

Banerjee and Singh (1969) observed marked depletion of
glycogen in the hepatic celle of rat in cystieercosis, Rubaj and
Furmaga ( 1969)7 studied the histochemical changes in liver of sheep
infected experimentally with Fasoiola hepatica and observed a marked
decrease in liver glycogen and an increase in cholesterol, 165 days

post=infection, and returned to normal after 347 daye post-infection.

Katara and Rb4 (1972) made obsexrvations on alkaline and
acid phosphatase activity at different stages of development of A,
&&lld in echicks and reported an increase in the activity of alkaline
phosphatase, It was quite prominent along the tracts left by the
paresite, The activity starts declining after maturity of the worm,

The acid phosphatase activity remains unaltered,

Kumar, Sahai and Jha (1973; 1975) studied histochenis try
of liver and pancreas in opisthorchiasis noverca in dogs and
reéported marked depletion of 8lycogen and protein contents of the

hepatic cells around the infected bile duets. They also observed
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inereased mucin secretion by the junina borders of the tubular

glands and the lining epithelial eells. insari and Singh (1973),

during their histochemical studies of liver in opisthorchiasis
in dogs, reported similar slterations and also inorease in 1lipid
content, protein content, alkaline phosphatase and acid phosphatase

but oytoplasmic ribonucleic acid content was reduced,

Paresd, Sahai and Jha (1974) did not observe any
significant histoohemical alterations in protein and glycogen
contents of the duodenum of kide infected with Cotvlephoron
gofvlophorun, Sahay, Sahai and Prasad (1977) also did not notice
any significant histochemical changes in the lumgs and hearts of
guinea-pigs, mice, rabbits, kids and lambs experimentally infected
vith S, m, but their studies revealed marked depletion of
PAS positive substance and protein and moderate inorease of mucin
in the sections of infected liver, Von kmppfers cells were

distinotly positive for caleium deposi ts,
Sinha, Sahai and Prasad (1978) studied the histochemistry

for PAS positivity, mucin, protein and calecium deposits of the

liver, lungs and intestine of pups experimentally infected with

hookworms,
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MATERTAL AND METHODS

On autopsy pieces of small intestines of ehickens
naturally and experimentally infected with A, galli were collected
alongvith their hcni;;unuzjntu. The tissues were fixed in
10% neutral buffered formalin and absolute alcohol. Standard
teohniques of dehydration, clearing, paraffin embedding, section
cutting and etaining were adopted as prescribed by Culling (1963)

and Pearse (1968). The following staining procedures were employeds

For Regular = Periodic Acid Schiff technigue.
For Glycogen = Best carmine staining technique,
For Mucin = Moci-haomatin staining technique,
For Caleium = Von-kossa's staining technique,
For Protein = lMercury Bromphenolblue staining
technique,
QBSERVATIONS

The results of histochemieal changes of the intestine

infeoted with mature and imature 4, £21l] alongvith their norma)

counterparts are presented in table- 4,
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A, Pepiodic Acid Sehiff regotion for polysagcharide
egmplex substances.

*

* a s

INFECTED TISSUBs The intestine of the fowl infected with adult A,

£alli, histologically revealed uo;ion of the worm in the lumen of
the gut which cm -;;ngms positivity (Pig.6). The goblet cells
lining the villi of the tract gave an intense PAS positivity thereby
indicating the presence of an increased polysaccharide complex
substances, The other popular variety of the epithelium i.e, the
columnar epithelial cells alongwith the brush border gave a varying
degree of weak to moderate PAS positivity (Fig.7). The glands of
Lieberkuhn alse gave similar staining reactions (Pig.8)s The
connective tissue components as well as tunica media coneisting of
inne® circular and outer lomgitudinal smooth mscle fibres also gave
& moderate PAS positive reaction, A moderate to strong PAS positive

Teaction vas noticable in the tunica adventitia,

In the sections infected wvith juveniles, the goblet cells
exhibited inorease PAS positive substances, Inecrease of goblet cells
were more marked at the site of parasitic infection (Pig,9), e
simple columnar epithelium did not reveal any appreciable distinetion

between the infected ema control sections (Fig,10), The brush border
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of the colummar epithelial cells shoved a moderate PAS pon}.ﬁvity.
In the centre of the lumen, the goblet ocells of the distorted and
de-attached portion of villi gave a strong PAS positive reaction,
whereas the central contents of the lumen gave a varying degree of
weak to moderate PAS positivity., The connective tissue fibres
revealed & moderate PAS positivity whereas a weak PAS positive
reaction vas noticed in the submucosa. Bimilar staining reaction
i.¢. moderate to strong PAS positivity in the goblet cells of the
glands of Lieberkuhn and weak to moderate PAS positivity 113 the
columnar epithelial cells were discermible, The tunics medis
consisting of immer cireular and outer longitudinal smooth muscles

as wvell as tunica adventitia gave a weak PAS positive reaction.

CONTROL TISSUB: In comtrol sections mo appreciable histochemical

staining difference was noticed (Fige. 11, 12),

B. Best germine stain for Glyeogen

INFECTED TISSUE: The sections of intestine infected with adult
parasites revealed a negative reaction for Glycogen in the different
tunics of the gut, But, the oeentral portion of the section of the

worm shoved an intense positivity for the glycogen (Fig,13),
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There was an inorease in the glycogen contents of the
goblet cells of sections infected vith immapture nematode, 4, £glli -
The columnar epithelial cells alongwith brush border gave a weak to

soderate reaction for the glycogen (Fig.14). In the conmective

tissue components.and ﬁ!;_,_‘!!!!}iﬂl media consisting of inner circular
and an outer longi tudinal smooth muscle layers gave a very weak

positive reaction for glycogen (Figs., 15, 16). A negative reaction

for the glycogen was observed in the tunica adventitia., The central
portion of the intestinal lumen exhibited distorted and deattached
portion of villl along with inoreased glycogen content of the godblet

cellse,

FORMAL TISSUE: In the comtrol section the goblet cells lining the
intestinal traots wew found studded with glycogen, whereas wesk to
moderate positivity for the glycogen were seen in the colummay
epithelial cells and brush border. Simtlarly, o moderate positivity
vas discernidble in the fibro-artl tecture and a weak to moderate .

posi tivity were cbaerved in the smooth museulature (Pig.17).

C. Muoji=haematin stain for gmein,

INPECTED TISSUE: 1In the small intestine section an intense positive

Teaction for the musin was noticed in the goblet ecells in mature worm
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infestation, The colummnar epithelial cells, brush border and the
cells of the glande of the Lieberkuhn gave a weak positivity for the

micin, wvhereas other histological constituents of the gut wall gave

negative reastion (Pigs. 18, 19).

In immature infection the section of the small intestine :
revealed & moderate positivity for the muein in the goblet cells, A
very weak reaction was noticed in the colummar epithelial cells, brush
border and the cells lining Lieberkuhn glands (Fig.20), Other histologic
constituents of the tract, viz., lamina propria, muscularis mucosae,

submucosa, tunica muscularis and adventitia, revealed negativ reaction.

CONTROL TISSUBs The goblet cells exhibited a moderate positivity
vhereas the columnar epithelial cells along with the apical brush border
and oells of the glands of Lieberkuhn gave a weak positive reaction for
the muein, Other histologiec tunics of the &ut wall revealed a negative

reaction,

D. VencKossa's stain for cadoiun depogits.

The seotions of smal} intestine of fovwls infected oither

vith mature or immature A, g€alli a8 well as in control did not reveal

any caleium deposits,
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B. Mereusy-Bromhencl Blue stain for protein.

INFPECTED TISSUB; The section of the small intestine infeoted with
mature parasite, the goblet cells lining the villi revealed a strong
positive resotion for the protein (Pig.21)s The colummar epithelial
cells gave a moderate protein reaotion vhereas the brush border
stained intensely thereby showing strong positive reaction, The
basal cells lining the Lieberkuhn glands also exhibited a marked
increase in the protein contents (Fig.22). A strong positive
zeaction wes also noted in the musoularis mucosae. A moderate
poeitivity in the tunica media coneisting of inner oirecular and outer
longitudinal smooth musoular layers, whereas stromg positive reaction

in the tunica adventitia were recognisable,

The section containing immature wrn revealed a marked
depletion of the protein content of the goblet cells (Fig,23), The
columnar epithelial cells along vith the brush border gave a weak
positive reaction. The laming propria and the submucosa revealed a
moderate to strong positivity, whersas tunica museularis consisting
of inmer eircular and outer longitudinal emooth muscle layers along

vith fibro-ar<iitecture revealed a moderate positivity for proteins,
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CONTROL TISSUE: In conmtrol section a strons Positive reaction for

L S A— .
the protein ‘content in the goblet cells vhereas & moderate positivity

in the colummar oytimn cells and brush border were recorded, 4
strong positive reaction wes also recorded in the tunica muscularis
consisting of immer cireular and outer longitudinal smooth muscle
tunics. Other histologic constituents of the gut wall gave a

variable staining reaction weak to moderate positivity.
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Polyssocharide complex: In the present study the

intestinal sections either infected vith mature or immature A, galli
as well as uninfected control when stained with PAS for demomstration
of earbohydrate and carbohydrate containing tissue elements did not
reveal any eignificant alterations, Similar observations were also
recorded by Chatterjee and Singh (1968) in the experimental ascaridi..
asis u chicks, The presence of PAS positive substances in the
parasitic tract in the duodensl region vas reported by Chatterjee
and Singh (1968) are alse in confomt.te:ln vith the present observa-
tions. Sinha, Sahai lad Prasad (1978) aleo 414 not observe any

distinction in the PAS positivity of the goblet cells of the small

intestine of pups between infectea ond control in hookworm infestations,

Glycogen: A complote depletion of €lycogen reserve in

the section of the small intestine of fowls infected with mature

4o 22111 vas noticed, whereas g 8trong positivity for the presence
of glycogen in the goblet cells, weak to moderate in colummar epith-
elial eells along with apical brush border in immature ascaridiesis

and control seotions vere discernidie, Prasad, Sahei and Jha (1974)

e e —
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did not observe any significant ehanges in glycogen contents of the

rum,
avedenun of goats infected with Gotylophozon cotylophorum,

L 4

e e

A marked depletion of glycogen was noticed in hepatioc
cells of infeoted liver by Lewert end Lee (1955) end Banerjee and
Singh (1969) in T, taeniseformis infection in rats, by Kuwamura
(1958) in early stages of experimental clonorchiasis in rabbit, by
Mannich (1960) in ascariasis lumbricoides in mouse, by Dhar and Singh
(1963) in dicrocoeliasis in cattle and goat, by Ronmeus (1963) in
Joxoecara cati infection in pig, by Rubaj and Furmaga (1969) in

fascioliasis in sheep, by Kumar, Sahai and Jha (1973 & 1975) and

dnsari and Singh (1973) in opisthorchiasie in dogs.

Numerous causes have been ascribed for this depletion in
various parasitic infestations, but in the present investigation a
large amount of glycogen was found to be present in the parenchyma
of the adult parasite, which might have been derived from the host,
The presence of glycogen in the section of small intestine infected
vith immature worms but completely depleted in case of mature worm
is suggestive . ' that during the development of the parasites
require - glycogen, which supports the contention that parasites feed-

on the sugars derived from the blood of the host, The actual
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machanism, hovever, by which the adult parasites obtain bloed is
not very olear.

Iucin: Inoreased production of muecin in mature worm
infestation and very weak to moderate in imature paraeitic infesta~
tion in the present study are in accordance with those of Chatterjee
and Singh (1968) in ascaridiasis in chicks, of Srivastava and Singh
(1964) in oesophagostamiasis in sheep, of Sinha, Sahat aﬁd Prasad
(1978) in hookworm infeection in pups, Similar observations have
also been recorded in various other visceral organs in experimental
¢lonorohiasis (Kuvamura, 1958), in dierocoeliasis (Thar -.ﬁd Singh,
196.5). in opisthorchiasis (Rumar, Sghai and Jha, 1973 and 1975; Ansari
and Singh, 1973), in nasal schistosoniasis (Sahay, Sahai ang Prasad,
1977) «

The mechanical irritation of the intestinal mucoss due to
the habit of the parasite to penetrate the mucosa and chemical

irritation due to metabolic and wagte products of the worms may be
Tesponsiible for excess mucinm secretion. It is also in agreement with

Florey (1954), who desorided the maip funotion of mueus to dilute the

irritent and evacuate it,
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Calojums Absence of caleium deposits in both juveniles
and mature parasitic infection in the gut wall of the chickens
reinforces the uuuu- of Chatterjee and Bingh (1968) in chick
ascaridiasis, Contrary to this, Sinha, Sahal and Prasad (1978)
observed depletion of caleium deposits in the small intestine of pups
in hookworsm infection., Similarly Dhar and Singh (1963) desoribed
depletion of caloium deposits in the liver of cattle end ahnp‘ in
dierocoeliasie, Kumar, Sshai and Jha (1975) in the 1iver of dogs in

opisthorchiasis and Subay, Sshai and Prasad (1977) in liver of mice,

rabbit, guinea~pig, kid and lamb in nasal Schistosomiasis,

Protein: A marked depletion of the protein contents in
the goblet cells, colummar epithelial cells along with apical brush
border and Lieberkihn glande in immature @scaridiasis is in accordance
vith findings of Chatterjee ana Singh (1968). Contrary to this 7o
marked decrease in protein contents of these layers of intnti;u of
fovls infected with adult A, galli were discefible, Rather, there
vere slight inecrease in protein contents 1:; eertain layers vig, Lamina

mropria, muscularis mucosae, submucosa ang adventitia,

However, the éxact proceas of deoreased protein synthesis

in immature infection ang increased in mature infeetion like A, Zalli
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is not clear, It is opined that immature worm feeds in body protein
voraciously for their boay growth which is rather reduced or comple-
tely stapped after the worms attain the maturity. This hypo thesis
could be corrcborated by the findings of Todd and Hansen (1951), who
reported maximum weight loss of the bird during the time when the

immature larvae of A, galli established within the host,

SUMMARY

The histochemical changes in the different tunies of the
intestinal wall for polysaccharide complex substances, glycogen,
mein, caleium and protein were stndied folloving A, 2alli infection
of the gut with adult parasites and Juveniles, Sections revealed no
appreciable changes in polysaccharide substances, but revealed marked
depletion in the glycogen contents in the infection with mature
parasites, Significant inorease in micin production in mature worm
infestation and very weak to moderate increase in immature parasites

have been observed. Absence of ealeium deposits in both adult and

imature infection was noticed, A marked depletion of the rrotein

Content in the different tunics of the small intestine of chicken

infected with immature WOrR wa® noticed, whioh was not discernible i!;

adult infection,
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ANTHELMINTIC EFFICACY OF HELATAC, BANMINTE Awp wopBLL
AGAINST IMMATURE ASCARIDIA GALLI IV FOVLS
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