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INTRODUCTION



INTRODUC TION

Seience has treansformed many areas of human
endeaveur, Ameng them; asdvanees in sgriculture have
touched and transformed the lives of the largest
number in sll parts of the worid, Rewvolutien in
poultry production is s signifieant pheremenon of our
times. The advent of high produsing dbirds under
seientific management has made pouliry produstion

an soonomioal proposition,

Poultry farming is being given great emphasis in
Indisn esconomy as 1t provides prefitsable empleyment
to the people in rursl aress. The divclapn.nt et
nessssary infra-structure and the appropriate teshnelogy
has made available the needed lﬁ:}ut- and serviees for

snhanced poultry produstion.

The suceess of poultry farming depends upen
mintaining & healthy floek ¢f biyds. Discases, in
general, affeat the poulstry industry in masny wys,
A.oné them, diseases due %o baoteria, viruses, fumgi
and parasites play an imporsant rele in ispairing

health ox causing desth,

Among the various sontagieus diseases of psultry,

Ranikhet disease (Newsastle disesse) is of esnsiderable



sconomic importance espesially under intensive
husbandry prastices., Being the foremost among the
preventable viral disesses of poultry, this continues

to reseive sonsiderabdble attention, Vaceinstion, if
properly and judiciously eaployed, will prove
beneficial in eontrolling the disease, Although
several atrains of viruses have bean utilised in the
produstion of effective vagoines;, the sontrel of
Ranikhet disesse 48 yet to be streamlined, as ocoasiomal

cutbreaks are wticed asong birds sven after vacoination,

The isolated outbrasks in some protected flocks
is generally attributed %o breakdown of immunity or
resistance. This may result from laock of preoduction
of antibedies or redustion in their production, The
quality and quantity of antigens, route of sdministrae
ttonj-i the physiocal and nutritiomal status of birds
also play an important roio in the breakdown of immunity,
in addition to bad housing, poor ventilation, subeliniecal

diseass eonditions and hormonal imbelance of the bedy,

Heavy parasitism also probably contributes for
weocination failure, as it has been observed in sevarul
onses under field eonditions, that heavily parasitised
birds, vhen vaceimmited against Newcastle disease, conme

down with the disease in the event of an outbreak,

Asparidias gulli, the eommwn reund worm of poultry,
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fs almost widespread and constitutes a contributery
factor for lev egg produstion and poor Quslity chicken
apart from lowering the vitality and rendering the
bird susoeptible to diseases, Heavy rainfall, high
humidity, absence of extrems winter and dense vegeta-
tion are apt to creats wonditions congenial for the
prevalence of this round worm infeetion in poultry in

Kerala,

Hence it is thought worthwhile to investigate
the role of A. galli infeotion on the status of imsunity

ageinst Ranikhet diseass.

The present investigation is designed to study

1+ the post-wvaccinal resctions, 1if any, in
A+ galli infected chisken waocinated against
Newvoastle disease,

2+ the development of immunity against Ranikhet
disense in A. gsllf infeoted chicken « as
assesssd by haemmgglutination inhibition and
challienge tests -~ and,

3¢ the need for deworming poultry before

vaccimmtion against lmanikhet disease,
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REVIEW OF LITERATURE
NEWCASTLE DISTASE
1.7, History and Ineidence

Newgasntle diseuse was first recognissd in Jawvs
(Kyaneveld, 1926)., This ts a virus disease of
considersble econvomio importance, The isolation of
the virus ws made by Doyle (1927) in Neweastle-On«Tyne.
In India, it vas recognised at Ranikhet dy Edwards

(1928) and Cooper (1931).

¥rom the records of ths Foed and jgriculture
Organisation (FAO) of the United Nations, Chu and Risk
(1972) have quoted the ocouranee of hNewoastle dissase

in 118 eountries,

With she introduction of Ranikhet disease wvamgcine,
<
the mortality hlﬂ- now been considerably brought down

National Commission on Agriculture (NCA), Govern-
ment of India (1976) reported that about 1,150 outbreaks
of Ranikhet disease ocour annually in Indis, and on an
average, 10,724 deaths occcured during 1964 to 1968 as
against 7,519 during 1969 te 1973,

The elimination of the disease by slaughter was
suocesaful in South Africa, England, Australia, Sweden

and WMales wiere the velogenic strain of the virus ws



3

prevalent) vhersas the same proosdure ws unsuecessful
in Netherlands, %Weat Germany and Canada where the
meaogenic and lentogenie strains were prevalent

(Lanoaster, 1966).

Seetharaman (1960) has ntriuaad the imporsanes of
sanitary measures in the prevention of spread of Renikhet
disease. Chu and Rizk (1972) reported that veccination
was preactised as a mathod of control in 98 out of the

118 countries where the disense was prevalant.

Under the pravailing eonditions of poultry husbandry,
vagcination programme on an intensive scale is the
pragtical approach for the eontrol of she disease, PFor
bringing down the Ranikhat disease infeetion to an
insignifioant level, NCA (1976) emphasized the need for
raising the target of wvaccinmation to cover atlieast
80 per ecent of poultry population and to smintain this

level of vaocinantion target for a period of ten years,
1.2, Vaceine Stratins used

Iyer and Dobson (1940) were the first to record
sucoessful fiamunisation of birdse againat Neweastle
disesse with living attennated virus vaccines. The
vaocines in common use in India ars prepared from the
mesogenic 'Komerov! strain (Komsrov and Goldsmis, 1946)

and she lentogenic 'F' strain (Asplin, 1952), The



"Mukteswar' or the 'nza' strain has been sopolyed as
an immunising sgent in many countries inecluding India
(Sesthareman, 1960), Nilaksntan gt 8}, (1960) reporte
od the use of 'Komasrov' strein as an effective ifmmunis-
ing agent in India as revesled by Haemmgglutinetion
inhibition (HI) titre. Control by waccination is
carried out either by Living er insetivated vaecines,
Live vaceines are 0f the mild type such as '¥', 'B' or
‘Lasota’ or the more pathogenie strains as 'Xomarov',

'H', 'Roakin' or 'Mukteswar' (Gordon, 1979).
1.3 Nuration of Imsmunity

Komarov st al. (1948) reported that birds wveccimnmted
wvith 'Kommrov' strain resisted shallenge after unine
months, Imsunity following vaccination under controlled
eonditions with 'R,B' strain vaccine hes been sstablished
to be akleast for four years « for the life time of the
bird or for its full utility perted (Seetharaman and
Nilakantem, 19351).

Daubney (1952) cbserved that his sxperience with
the 'Mukteswar' and 'Komarov' strains of waecines in
actusl outbreaks indicated that the former produced
interference against matursl infection bestter and helped
in extinguishing outbreaks wore promptly. Several workers
have reported that solid fmmunity for twelve months was

gonferred by the 'Komarov' wtyein (Ilerti, 19563 Thorne



and Mse Leod, 19603 Karyar and Mustafa, 1964). The
influsnce of maternal immunity and its effect en
the production of immunity to 'Komarov' strein has
been stressed by many workers (Box, 19635; Laneaster,
19663 Allan, 1969 and da Silva and Brads, 1968),

Donika (1968) reported Shat She post-vaecinal
impunity wvith Newsastle disecase waeoine is primmyily

of cellular and not of bhumoral nasurs,

Quaglio and Lembardi (1973) stressed the need
for two vascinmtions, the first one to neutralise
the matermal antibodies and She second to induce
immunity, as the matermal aatibodies interfere with
the vacoinal immunity of ehieks. Samuel gt al. (1978)
reported that the birds weocinated with RDV 'F' strain
and RDV 'K' strain withstood shallenge three wesks
post_vaccimmtion by 100 per ocent, whereas birds
vaceinated with 'cans' strein at hatoch and at six

vesks age withstood challenge by 91.6 per cent only.
1.4 Assessment of Imsunity

Several serologioal techniques have been empleyed
for assessing the immune status of birds vmocinated
against Ranikhet disease, These inolude Agar gel
diffusion test (Ahmed et al., 1963), Serum Neutrali.
sation test (%éllo Torrado ¢% 8l., 1967 Punnose and

Rei, 1971), Haemmgglutination inhibition (HI) test



(Cunningham, 1966 and Lancaster, 1966), Complement
fismtion test (Allen and Oough, 1976), Plague
neutrelisasion sest (Hanson, 1972), Of these, HI

test is the most widely employed,

Burnet (1942) was the first to show that
Newoastle disease virus (NDV) has the property of
bacaagglutination and that antisers will neutralise
this propestys and this 1is the basis of HX which i»
proved to be wvalusble in the disgnosis of Ranikhet
disease., Fabricant (1949) eempared the HI and Serum
Neutralisstion (SN) tests in infeoted chicken and
found that HI test reached & positive leavel sariier

than the SN test,

HI test has besn used as an effective method
to evalusate the imamune response to Newoastle diasease
virus by sany workers (Markham g% s}.; 19543 Cherby,
19673 Chang gt al., 19691 Pal gt 8]+ 19703 Marthedsal
8t al., 1973 and Beard and Max Brugh, 1975),

Beurd and Max Brugh, (1973) hl;‘e reported that
challange tezt with virulent virus along with
serologiosl findings eould be ¢of considersble signi-

ficance in assessing immunity te Ranikhet disease,

Gordon (1979) stated that antibody remotion to

Neweastle disease virus sre most easily detected by



the HI test which is the atmplest to perform,

S¢mu

On she sontrary,; f§am suthors have reperted that
Shere was little serrelation between HI titre and
results of the challange test (¥Winterfield and
Sesdle, 19573 Raggi and Lee, 1960 and Devos 9% 8l.,
1976).

$e5¢ Vasgimmtion Defeots and Failures

Outbreaks of Ranikhet disease in vaccimated
flooks have been observed under setual field oondi.
tions (Singh and Gurukripal, 1977; Manickam and
Gopalakrishman, 19783 Ajinkys, g% 8)l.» 1980 ana
Vermm, 1981), NCA (1976) has suggested that every
ocase of breskdown in imunity ameng wvaccinated birds
should be thoroughly investigated and prompt remedial

measures taken.

One of the first examples of fimmnologic
unresponsivenass was the ebserwation by Sulazderger
(1929) shat guines pigs previcusly injected with

22

chemical did not respond So neoxxsphermmnine,

Birds inncculated with '"Mukteswar' strein of
Ranikhet disease wagcine may show aome drowsiness from
the third to sixth day. lLater, on & proportion |
ranging from about one to three per cent may show

ineco~oxrdimtion of leg movements and about one to
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two per cent may manifest symptoms of post vaccinal
paralysis without any eomplete recovery (Seetharaman,
1960)., Hanson (1972) has reported that live virus .
vagcines produce adverss reactions such as mild
respiratory disease and drop in egg production and
fiis< i s
oonsided SouPPe rcaottonﬂfn stock infected with
Mycoplasme, Vaccination with 'Mukteswar’ strain of
Ranikhet dissase vaccine may show inco-ordination of

limbs and sometimes paralysis in one to three per

cent of the vaccinated birds (Seetharaman, 1977).

Tanwani and Malik (1978) reported no vaceinasion
reaction to the lentogenic strains including 'CﬂFéﬁ'
but four per cent of chiocks vascinated with ‘Rzn'

strain showed lameness and paralytic symptoms.

Biondi and Sohiavo (1965) reported inhibition
of antibody production in Newcastle diseass after
prolonged treatment with zoazlene and coxistant
(cocoidiostat), Alinassy and Kakuk (1976) attributed
suboclinical infection of Infectious bursal agent (IBA)
to be a probable causative factor of immunosuppression
of Newcastle disease vaccine. Giambrone ot al. (1976)
stated that chicks resred in an enviromment contamina-
ted by IBA had lower geometric mean titres in the HI

test for NDV,
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Brugh (1977) reperted that dietary Butylated
hydroxy toluene prevents the serclogieal response

of ghicken to avirulent NDV,

Leutekys and Fais (1977) reported that antiboedy
content in shiecken depends on the dose of vitamin A
in the diet, In chicken fed on & high dose of
vitamin A in the diet, antibody content in the serum
is tw to five times as high as in chicken whiech

were not given vitamin A.

Meulemans gt al. (1977) reperted that the
{mmunodepressive effect of IBA on Newcastle dissase
vaccination can be avoided by wmocimaiting the chicks
against Newoastle disemsse at day old or by using
attenuated strains of IBA in all commercial farms,
Nathan et al, (1977) studied the effect of starvation
on antibody produgction of chisks and observed that
starvation caused inerease in plasma sscorbio aeid
level, desrease in lsukooyte count, loss in body
weight, liver, bursa of Fabrieius, splean and thymus
wvaights, A lower antibody titre was found én the
sixth day post-vaccimetion in the group wvhere
deprivation started on the day before or on the day

of vaacimation,

Toma g% sle (1977) has suggestsd that cortisol
has an inhibitory effect on humorel immunity,
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Giambrone (1979) reperted that experimental infection
with IBD virus at hatehing or at three weeks of age

resulted 4n a depression in the antibody response of
chieken to ND vaceimstion and inoressed the susceptie.

bility of those birds to challenge with virulent NIV,

anickam and Gepalakeishman (1979) suggessed
that faetors such as depletion of proteins in the
diet, deficiensy of vitamin A, B complex, C and &,
poor vantilation and bad housing, presence of
subslinical) infeetions, alterations in the hormonal
balunce of the body and agenss suoh ap ionisable
esloium, silion, benzxene; cortisone, mustard and
Xerays in large doses play an important rele in
breakdown of immunity,

Ajinkys gt al. (1980) reperted an assoeiation of
IBD in all cases of outbreaks of Raniikhet disease in
vacoimated floeks in and around psultyry farms in
Bombay. Significant reduotion in HI antibody titres
were observed in chioks immoeulated vith a mild dose
of Rimerjis tenells ococysts, before, at day, or ten
days after vaceination (Mohammed, 1980). Verms, (1981)
attributed improper Mfﬁtgc. handling, administration
of wveocines and vaccinmation schedule, maternal immunity
status in young chiocks, shanging pattern of the

disesse virus, viral diseases such as Infesotious
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bronchitis, Infecotious 1-ryngtotrneh!btl-. Adenve
virus, Avian snoephalomyelitis and IBD to be the
reasnons for break in immunity with respesct So New

castle disease,
ASCARIDIASIS

Cf the main parasitiec diseases of poultry,
Ascaridissis, especially in chicken camsed by
Asearidis galli (Sehrenk, 1788) (Freeborn, 1923)1s
considered to bs one of the greatest handicaps in
developing the growing poultry industry. The
estimated total losses dues to A, galli infeotion in
groving chicken was 3,5 million rupees for Utter
Pradesh and 110 million rupees for the whole of the
sountry (Matts dnd Ahluwelis, 1979).

2¢1+ Ineidence

mutt (1950) found that 7% per cent of birds
dying at Indian Veterinary Research Institute,
Igatoagar were affected with more than one spaecies

of worm and of these 56 per cent had harboured
A galll.
This large round worm of poultry hes bLeen

recorded in India from fowls and other birds from

almost all parts of the country (Deo, 1964), Vasious
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suthers have reported inocidence of A. galli infeection
frem different states} 30 percent among nematodes in
Uttar Predesh (Qureshi, 1950)s a common parseite in
Kersis (Sundaram g% 8l.s 1962); 86,6 per cent from
desi fowls in Mahsrashitre (s--trf%f%97“) and 59.7 per

cent in Assam (Gogoi, 1974).
2,2, Pathogenic eoffgots

Sprehn (1930) found the eceuranes of thirs
helminth in large numbers at times even to the extend

of causing complete bleckage of bowel.

Baudet {1530) observed that & ssmall number of
worss might be responsible for the weakened condition
0f the ohicken and that the number of worms obtained
on pomt-mortem was not proportiomate to the condition
of the birds. Moosy (1931) wreported that even the
presence of four to five worms in chisken and 15 to

20 in young heus may prove fatal,

Sundarem gt al. (1962) observed retarded growth,
droopiness, emmsiation and disrrhoes in A. gellg
infected shicken, Deo (1964) reported droopy wings
and leg weskness in heevy infecotion with A, galli
in chicken. Seneviratms (1966) reported partial

paresis and disrrhoes in birde infected with A, galli.
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Droopiness, drowvainess, off feed and diarrhoes have
been atiributed to be the symptoms of ascaridiasis
in chioken (Khouri and Pande, 1970).

Pavliicek and Dykova (1973) in their mxperimental
study on five to six day old chicks have noted an
establishment of upte 54 per cent of the eggs given
and a deerease in weight eof 68 to 78 per cent
compared to the contrel birds., Amer et al. (1976)
reported unthriftiness, Zenersl wsakness and waight
loss in A. galli infeoted chiekenm. Soulsby (1976)
observed hasmorrhagic snteritis, diarrhoea and anaenmia
in A. g8lli infection in shieken, Walker and Farrell
(1976} observed a significant xreduction in the
| wmetabolisability of the dietary energy and nitrogen

retention in chicken infeeted with A, galli.
2.3+ Blood shanges

Georgekutty and D'souma (1967) reported reduction
in hasmoglobin, lymphooyte and monooyte count and an
increass in heterephils and eosinophils in artifieially
infected ehioken. Ikemi (1971) reported that A, gsjlli
infection had no signifioant effect on haemmtoorit,

hasmoglobin or plasmm protein values.

Dubinsky ¢t al., (1976) stated & reduction in
levels of protein,lipids, glucose, albumin globulin
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coefficient and aspartate aminotransfernse aotivity

in blood samples of A. galli infected chicken muintained
on & careal ration deficient in aminoacids., Kaushik
and Sen (1978) reported lesukeoytosis with corresponding
absolute heterephilis and eosimophilia in A. galli
infected chicken. Peter (1978) observed that there

is redustion in haemogiobin, total erythrooytes

count and an increase in leukooytes in asenridiasis

in chioken,
2,4, Effect on Ranikhet disease wvagcine

Reports on the influense of A. galli infection
on immunity to Ranikhet disease is soanty.

Food and Agricultural orgsnisation (1960)
reported that Newoastle disemse waccination may
sometimes enhance the effects ef & parasitic infess-
ation, Seneviratna (1966) suggested that birds with
hsavy worm infection or those in poor condition should
not be vascinated against Neweastle disease &s this
would cause appreciable mortality, Tisard (1977)
sttributed disturbances in protein metabolism due to
heavy worm infecotion to be a possible factor of
vageimetion failure. Vacoination reasctions such as
ineo-ordimation of limbs and sometimes paralysis with
"Mukteswar' strain of Ranikhet disesse vaccine may

become more acute Lif the birds are affooted with
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round worms, coscidiosis or wveakness on sccount of

mlimtrition (Seetharssan, 1977).
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MATERIALS AND METHODS

Preliminary Procedures
a, Preparation of ezgg eulturas

The worms for the preparation of egg cultures
were collected from the intestines of naturally
infected chioken 0f exotic and desi fowls slaughtered
for table purposes at the loeal hotels and also from
fresh carcesses brought for autepsy to Department of
Pathology, College of Veterinary and Animal Sciences,

Mannuthy.

The method mdopted by Varghese (1966) was

followed for oollection and culturing of eggs,

Mature fewals worms were thoroughly washed in
wa cex' to remove mucus and dirt, The cleaned live
fenola worm was spread on & glass slide and the
posterior end st the level of the anus was snipped
off, The uteri together with the rest of the fonmle
genital organs were then milked cut with the help of
two dissection needies., Part of the intestine which
came out along with the uteri and ovaries was
discarded, For:making cultures, only part of the
uterus containing mature egys wvas usod, The dissected

out ova Irom the uterus of several wrms ware pooled



in petridish and ¢lean well water was added in
sufficient quantities to give a depth of approxie-
mately three millimeters., Thus, a series of 23
such cultures were mmde for inducing artificial
infection. The cultures were daily observed for
the development of embryo, pooled and kept for

indueing infeotion,
be Standardisation of the culture

After uniform mixing, 0,3 ml of the culture
was drawvn with a greduated pipette and spread over
a slide., The total number of ova were counted, and
100 such counts were made, and on an average it was
found that 0,1 ml of the culture contained about

200 ove,
€. Mode of infection

The experimental infection was induced orslly
by administering embryomated eggs of A. galli with

the help of a pipette,
d., Assesomaent of infective domse of A, galli.

To assess the infeetive dose of A. galli and
to study the deleterious effects of worm burden, te
dayeold white leghorn ckicks were procured from the

University Poultry Farm, Manmthy and reared under

19
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parasite free conditions in slectric cage breoders.
They were confirmed to be psrasite free by faecal
sample examination at an interval of thres days.
‘hen they attained four weeks of age, they waere
divided into two groups of five birds each. These
two groups vers artificislly infeoted with embryone
ated aggs of A, galli at a dose rate of 1,000 and
1,500 respesctively. They were msaintained for
another six woeks to recognise the developmant of
deleterious efteote, if any, Birds from each gzroup

were randomly slaughtered to reco>d the worm burden,
e, Ianikhet disease vacoline

Freeze driad 'Komarov' strain of Manikhet
disease vaccine (RDV'K') supplied by Veterinary
Binlogieal Institute, Palode, Trivandrum, was used
for tha astudy, Ons ampoule of the vaccine was
reconstituted with 100 ml of chilled normal saline
and 0,5 ml was given suboutaneously to each bird

immedeataly after reconastitution,
fe Challange wvirus

Yelogenic NDV supplied from the Depariment of
Microblology, College of Veterinary and Animal

sciences, Mannuthy, was used for chtlienge.
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Plan of the Experiment

Sixty, day-old white leghorn chicks of the same
hateh vaccinated with RD'F' wvaccine at day-old stage
were procured from the University Poultry Farm,
Mannuthy. All these birds were wing banded for
identifioation, They were then reared under parasite
free conditions in electric oage brooders, These
chicks were fed with sd 1ibitum quantities of chiek
mash supplied from the University Poultry Farm and
clean drinking water. Eight birds died subsequently
and the remeining 52 birds were randomly divided into
three groups as A, B and C when they attained thres
wvesks of age. The details pertaining to the

trsatments in each of thess groups wvere as followss
Group A

This group consisted of 20 birds. They were
artificislly infected with 1,500 embryonsted eggs of
A. galii (0.75 ml of the culture), at four weeks of
age, Vhen they attained eight weeks of age they were
vaccinated with Ranikhet disease vaccine.

Group B

This group consisted of 20 birds. They were

artificially infected with 1,000 embryonated eggs of

A. ga}li at four weeks of age. Vhen they attained
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six weeks of aze, they were vaccinated with Ranikhet

dipeases wvaceine.
Group C

This group consisted of twelve birds and served
a8 oontrol, They were vaccinated with Ranikhet
disease vaccine at six weoks of age and they were not

infected with egue of A. galll.
laematologion]l Studiea

Haenm tologlioal studies were conducted one day
prior to vaccination, and alsoc at 30, 60 and 90 days
post.vaocination, ARandomly selected five birds from

each group ware used for the study,

Haema tological study included estimation of
erythrocytes, leukooytes, differential count, haemo-
globin and serum protein contant, For the study, tw
ml.of blood wae collected from the wing vein using
disodium salt of EDIA (0,3 gram per ml, of blood)
as the anticoagulant, 7Two ml, of blood was collected
for separating serum which was used for the eatimation

of sarum protein,

Total erythrocytes and lesukooytes were counted
by the technique adopted by Nambiar (1961) as described

below,
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The following fluid was usad for sounting
erythroecytes and leukosytes.

5tock solutions

Solution A

]

So0é8fum citrate two per cent,
Solution B = 0,1 per cent Gention violet in
Ringer's solution.

Solution ¢

O«t per eent Brilliant Cresyl
blue in Ringer's solution,

Solution D = Neutral Formslin,

The above four solutions were made and workiig

solution was preparsd daily befere making the ccunts,

Solution A = 1 ml,

Solution B 2 ml,

]

Solution C 1 ml.

Holution P « 3 drops.
Aftser mixing it was filtered, Duplicaie counts

of erythroeyles and leukooytes waere made and the

average wns taken,

The haemoglobin percentage was estimated by

Sahli'a acid hematin method,

For differential gount, dupiieate smears from
eaoh sanple were stained by modified copper peroxidase

method desoribed Ly Sato and Sekiya (Valsala, 1968),
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Total serum protein content wuas estimated by
the Piuret assey method of Inchiosa (1964), A
standard curve with Bovine Serum Albumin was plotted

as per detzails set out belows

The Volume of Albunin .olutiouz the Brotein concentration

AN A A S NS S P AT A A O A WS A A A A T b O e D N A R D W Y T O el U AR A

in _each_tube and the corresponding colorimetric readings

AR o o G b W N N S i A ol s G S

S5l Quantity of iWater added Concentration Colorie

No, Albumin {mk.) of protein metric
solution (mgo) reading
(m1,)
Te Va5 2425 1.25 11
2e 0450 2+00 2450 70
3e UeT5 1.75 3.75 105
4e 1,00 150 5.00 137
5e 1.25 125 GeR5 174
6, 1450 1400 7«50 207
Te 2400 Ve 50 10.00 280
Ee 250 nil 12,50 315

Servological studies

Two mle. of blood was collected by venipuncture
using sterilizod syringes and needles, The blood ws
transferred %0 clean dry test-tubss and stored in the
refrigerator until used. The serum was separated by

cantrifugation of the tubes.

The sntibody titre of birds were estimated by



using linemagglutinetion inhibition (iil) technique
at 7, 14, 21, 248, 35, 42, 49, 56, 63, 70, T, 84,
91, 28, aud 105 days post veccinmation, DBeta method
of HI technique using eight A units of the virus
a&nd 0.5 per cent of chicken red blnod calla was
used for determining the sntibody titre (Poultry

Piologica, 1963).
rilstopathological estudles

io study tha histopathologieal changes produced,
the bursa of Fabrieius, brain and sciatic nerve from
paralysed birds died during the course of the experi-
ment were collected and fixed in ten per cent formalin
solution, The tissues were embedded in paraffin and
four microns sections were taken and stained by

ilaematexylin Bosin stain (Luna, 1968),
Challenge test

Velogenic NNV having sn HR titre of 2,560
supplied from the Department of Microbiology, College
of Veterinary and Animal Seiences, Mannuthy, was
diluted to a final concentration of 13100 and 0.1 ml,
of this 13100 diluted virus was injected subcutaneousiy
into two birds having lowest HI titres from ezch
groupe, Challenge test was conducted @n all the birds

when they attained 24 weeks of age, They were then



kept under observation for a period of 15 days,
Statietieal analysis

Standard techniques of Analysis of Varience
and related tests as given in Snedecor and Cochran

(1967) were followed.

26
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RESULTS

&gy, Culturas.

During the present investigation 23 egg cultures
of A, galli were made. Daily observation of the
cultures revealed that the vermiform or the tadpole
stage was reached by the seventh day. The infective
stuge (egg contasining the second stage larve) was
raachaed on the ninth day in thirteen cultures and on
the tenth day in rest of the cultures. Ne change in
the @ize of the eggs was notlioed during its develop=

ment to the infective utage,.

Aspessment of Infactive Dosg.

Detalls regearding the number of worms recovered
in both groups are furnished in Table 1, The lowest
number of worms recorded was nine while the highest
was 63 with a mean of 37.4 in oase of birds given
1,000 infective ove while it was 21 and 187 respect=
ively with a mean of 82,6 in the case of birds given
1,500 infective ova, Forsty and sixty per cent of the
birds given 1,000 and 1,500 A, galli eggs respeciively
showed loss of apatite, diarrhoea and enteritiu,.
However, in all cases birds exhibited stunted growth,
Mortality was observed in & single case vhich was

fed with 1,500 ova, The number of worms rscovered
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from this bird wms 187,

Hesmmtological Studies.
Erythrocyte Count.

The average srythrocyte count of groups A and
B were significantly lower than the group C (P<0,05),.
The mean erythraocyte count {n millinns perxr cubile
millimetra (106/0. mu) were 1,81, 1.7 and 2,2kin

groups A, E and C ruspectively. The reasults spe

presentad in the Table 2,

Leukocyte Count.

The average seulveyte ocount of grxoups A and B
were significantly higher than the group C (P£0.05),
The mean leukooyte count in thousands per cubice
millimetre wore 36.54, 40,87 and 25.08 in groups A,
B and ¢ respectively. The results are presented in

the Tuble 3.

Haemoglobin.

The wean wemoyglobin percantagse of roups A and
D ware siguificantly lower thak the group € (P£0,05),
The maan haemozlobin value in grams percantage wvere
759, Tobld, and 10,27 in groups A, D and ¢ respect-

ively. The results are presented in the Table U,
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Serum Protein.

The average sexum protein content of group A
and B were signifieantly lower than group C(PL0.05).
The mean perocentage serum protein of groups A, B
and ¢ weme 2,75, J3.31 and 4,63 respectively. The

results sre presented in the Table 5.

Differentisl Count.
The values of the differential count are set

out in the Tables 6 to 8,
L) ils.

The average heterophil gount of group A was
significantly lower than the group C (P£0,01),
However, no signiticant difference was observed
between groups B and C, The mean heterophil ocount
in percentage of groups A, B and C were 38,75, 44,75,

and 46,15 respectively,

&. 1&22&’.1. »

The average sosionophil count of groups A and B
was signifiocantly higher than that of the group C
(P£0.,05)e The mean eosinophil count in percentage of
groups A, B and C wers 5,63, 6.45 and 2,40 respect~

ivaly,



Hgnogztg.

The mean monocyte count of group A and B showed
no signifioant difference from that of group C. The
mean monocyte count in percentage of groups A, B and

C were 1,15, 1,00 and 1.35 respectivaly.

kywphoeyte.

The average lymphoeyte count of group A showed
significant increase from that of group C (P<0.03),
The wmean lymphoeyte count in percentage of groups A,

P and C were 353,95, 46,50 and 48.30 respectively,

Dasopbil.

The average basephil ecount of groups A and B
was significantly lower than group ¢ (PL0.01), The
mean busophil ecount in percentage of groups A, B and

C were 0,50, 0,75 and 1,75 respectively.

HL Titre.
The mean HI titre of groups A and B were

significantly lower than group C (P£0.05). Analysis
of HI titre during different periods showed that the
decrease in HI titre of group A and B were observed
from 28¢%¢h day post.vacoination onwards, The mean
HI titres of groups A and B were 226,33 and 466,32
respectively, and in group C it was 808,12, The

data pertaining to HI titres of different groups are
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presented in Pables 9 to 19 and Figure 2,

Post-vaceinal Hesotions.

Post.vacoinal resctions were obsarved in six
birds of group A (30 per cent) and five birds of group
B (25 per cent). The most prominent symptom observed
was paralysis of the legs (Plate 1). Four birds
showed paralyesis of both legs while seven showed
only on one leg. Of the birds that showed unilateral
paralysis, five werc affected on the left side and
two on the righi side., Parslysis of the 1eft wing
was noted in two birds of group A. Al)l the affected
birds showed droopiness, One bird in group B had
weakness of the meck, All the birde which showed
reactions died. These resctions were obserwved from
the fifth to the 11th day post.vacecination in case
of group A and from the fifth to the 13th day
post.vaceination in case of group B, However, one
bird in group B which showad symptoms of paralysis
from the sixth to the tenth day after showing
apparent recovary died on the 52nd day post_veccinaw
tion,

vostemortem examination of the dead hirds showed
eup iy bowel, haemorrhagic enteritis snd fluidity of
the intestine. The highest number of worms recovered

wvag 223 from @ bird of group A and the lowest number
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recovered was 39 from a bird of group B,

Post-vaocimation reactions were not seen in any
of the birds of group €. One bird in this group

died due to aonwsdpecific causes,

lHistopathological Studies,

Bursa of Fabricius showed sbundant well formed
plicae. ifumerous well organised follicles and moder~
ately tilck straums were observed. Both eentral and
paripheral lymphoid cells within the follicles were

hypertrophic and hyperplastic (Plate 2).

Brain showed small focl of degeneration in the

cerebrum (Plate 3).

Seiatic nerve showed slight oedema and axonal

degeneration characterised by swelliny (vlate 4),

Challenge Test.

Out of the #ix birds used for chalienge, four
birde from the experimental group {(groups A and B)
ahowed similarxr syupitoms such as droopiness, loss of
apetito and generalised weakness., Greyish white
diarshoes and droopy wings were observed in three
and tw cases respectiveiy. These birds recovered
froin the illness by the 12th day. bBath the birds
that were subjected %o challenge Irom the sontrol

group (group C) resisted the ohallenge without showing



any syuptoms., However; no mortality was observed

after chalienge in any of the groups.
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Teble 1. Number of wims recovered after experimental
infeotion with A. gslli eges.

e i TR A T G S G D G N D O WS o I A e e A G o W e P o e S e A 0 O iy S S o g i

9 21
17 42
39 66
5% 97

5 63 187+

Mean 374 82,6

v -

"_w

A D W A D S A EP S g B A s S A el A G S A T S A O e o B e S N S R e T S G SR D

* NDied on the 29th day post.infection.



Table 2. Erythrocyte count (millions/c.mm) in birds of groups A, B and C,.
Days B ) - -
befors/ Group A Group B Group C
po.t - - Wt W - TP TP T D a0 e O P e SO T G S e S A U k-
vacoi-
Before
vacci~
mation 1256 1,72 1,68 1,50 1,606 176 1,58 1,56 1,64 1,09 218 2,17 2,09 2,01 2,08
30th 1.62 1,78 1,74 2,04 1,98 189 1,73 1.68 1,61 1,72 Re26 2,11 2,35 2,27 2,41
6Gth 1.94 2,06 ¥.79 1.8% 1,89 1B 1,78 1.86 1.76 1,84 2,19 2,15 2,42 2,36 2,26
90th T1e87 198 1,92 2,01 1.95 2,08 2,01 1,86 1,93 1,99 Rad8 Zo1B 2428 £,30 2,28

Analysis of Variance Table

gource __ df B8 MSS F' )
Between

groups 2 0,630 0,315 31,50
Period 3 2.514 0.838

2 O¢ 547 0,010

A O N G SR R W R A S AN S bk b S S e O W e i A ol W e e wy e ol m W Sk b el am ke O e il

Total

3.687

Critical difference {CD) = 0,064
Niffereiice between means of groups A & C w O, 4U6~
piiference between means of groups B & € = 0,422
*Nonotes significant difference,

s€



Table 3. Leukocyte count (thousands/c.wm) in birds of groups A, B and C.

Days
before/ Gro A Group B

poﬂt - s 0 R N - b R D e g S e  a ale an

_Group C

vacei- 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
nation

wile B s B Sk S i B P O el S T sy A D P o A W S G S P R G S L ad L4l X

Before
vaccli-
nation 43.72 54445 354,39 368 38.64 48,72 42,18 50,18 46,74 LU,18 25,60 18,88 27.9% 30.60 22,34

30th 353407 L2438 33¢58 3371 3782 36,96 H0.67 39.68 40,10 40,62 22.35 21.34 28,96 24,78 27.96
GOth F7.48 41,68 36,21 28.64 28,16 41,38 40,11 37.67 41,70 40,91 21,68 20,66 26,70 27.60 25.60
90th 38.23 _41.72 34,86 _29.73_27.64 34,18 38,68 32,18 38,00 41,00 26,00 21,32 28,20 28,40_24.80

0 A A S W G S AU A A A D Nk G S

A P A A el o s T ok o w D A e

Amalysis of variance Table
Betweon
groups 2 2640,487 1320,243 82,80+
Period 3 205,608 68,536
Ch & 2,53

Nifference between means of groups A & C u 11,461
Difference between means of groups B & C = 15,707*
* Denotes sizgnificant differencs.,

of



Table 4. ﬁaomoglobin (grams percentage} 1in birds of groups A, B and C.

A St T el O o S S T e Y A T o U G O U I - P e S i S A

Nays

oo o Orowp A Growp® _____ __ ___ Grow C . ___
meton ! 2 3 M 5 1 23 M 31 2 3 M3
Before

vaccie

netion 5.8 646 T2 5.8 5.4 646 T2 Uit 5,6 6,0 9¢6 10,2 10,8 7.2 9,2
30th 6.0 742 Te8 6.8 7.8 Te2 Boli 602 942 T8 10,8 10.4 12,6 8,6 9,6
60th 802 Oult 1042 8.2 To8  BoB 9.2 646 9,0 ToB 1048 11,0 12.8 .4 9.6
90th _728_940 10,6 8,0 852 1046 904 7,8 108 842 1142 1140 13,0 8,4 10.2
Mean o 169 _ I 1. 10,27 o

Analysis of Variance Table

AP S S S w e - - - -

Source df oSS L -
Hetween

groups 2 83,89 41,95 27.60%
Period 3 51.35 17.18
Brrox _ _.....28. .. 82202 1.32_
Totsl _ _ . __ 32 ____.217.176 —m——————
Ch = 1,284

Difference between means of groups A & C = 2,58#+
Mifference between means of groups B & C a 2,h3%s
*Denotes significant difference at five per cent level,
r®Nenctes significant difference at one per cent level,

AN



Table 5. Total serum protein (grams/100 ml.) in birds of groups A, B and C.

Pays ~~-TTTTTTTTTTTTOSmeSoeeees TremeeseesTeees sEEmesTes
:::zfel cermaeeadTOUp A cenaeOToUp B emoccoeenSTOUP C_
vacci- 1 2 3 4 5 1 2 o b 5 1 2 3 4 5
nntign . e e e 1 2 0 e e e e - - —— ecocm———
Before
vaceli-
nation 2,20 2,10 2,70 2,60 2,40 3,00 2,60 2,20 2,20 2,70 4,00 3,80 3,60 L,20 4,00
30th 2400 2,20 3,20 2,90 2,70 3420 2,60 2,70 2,40 2,70 4,40 4,70 4 b0 3,90 3.90
60th 2,80 240 3030 3,70 2,80 3,80 2,20 2,90 3420 3,60 4,90 5.20 4.60 5,10 5,40
90th______2:80 2460 3230 3:10 3,40 __3.80 _3.10_3.00 3.00 3.40___5.40_3.70_5.10_5:20 4,20
Mean @ e 2075__ . 3031__________"_--_-_‘___-Egéz______“___
Amalysis of Varianee 1able

é&!ﬁ&ﬁ-_-..- _.af 58 —"55 - N

Between

groups P 8,005 4,003 R9,219%

Feriod 3 h3e592 14,530

Brror . .58 . Tsl16__ 02137 ..

igtal B SN -1\ 4 ¥ S

CN = 0.235

Nifferonce between means of groups A & C w 1,085"
Difference between means of groups B & C = 1,720%

*henctes siguificant difference.

8c



Table 6, Differential count of leukocytes (%) in birds of groups A, B and C.

- o A b bl B wrs e w -

No. Before ————— Polt-vaccinnl_igfggzg&ﬂ_‘_
vacoination e Oth_ 1 T - ] 1 "
meee e B L ¥ B B H L M _E_B H L_M E B _ H L M E B
Group A Tt 3758 1t 3 1 3362 0 5 O 3556 1 8 0 37 57T v 4 %
2 3Mshk 2 6 0O 42 49 1+ 7 1 41 53 1 5 © 39 52 0 8 1
3 4738 510 0 286 59 2 9 2 3956 1 4 o 325T 1 9 1
4 3559 1 5 0O 97 60 0 3 © 44 84 0 2 o0 Ly 49 3 s 2
5 ka4 t 8 1 49 5 1 3 O 4T 50 0 3 0 b 53 t+ 6 O
Group B 1 8 45 1+ 8 © 39 49 2 9 1 41 49 1 8 1 43 49 1 6 1
2 4o W7 5 6 2 30 3 & 8 2 Liy by 2 9 1 334y v 83 0O
3 3952 2 6 1 40 52 1 é6 O 41 %0 1+ 8 © 5 42 1 6 1%
4 KO 31 v 7 1 4y 48 2 6 1 Lt K1 2 9 © sh 41 1 4 o
5 352 1 4 © 44 50 v 4 % ho W6 0 4 19 48 44 1+ 6 1
Group C 1 ko 45 1 2 3 38 56 2 3 82 44 t 2 1% 41 49 1+ 2 6
2 4746 ¥ 3 3 Lo 48 1 1 1% Yo 44 2 4 1 k15 o 1 2
3 5t L4 1 3 1 LB 48 1+ 2 1% 44 51 ¥+ 2 2 kiy 50 1 2 3
4 h23%2 2 3 1 b4 h9 2 3 2 46 50 1t 2 1 47 49 1 3 o0
5 4747 2 2 2 bo 44 v 4 2 4053 2 93 2 4o 47 3 1 0O

A s SR oA vl AR A W P N R 0 A A I A AR R A A R

'

H « !Heterdphils L - Lymphooytej M « Monocyteg
E = Eosiunophil; B - Basophll.

6€
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Table T« Moean values of differential count in
biyds of groups A, B and C,

A wilp gl Gl WY S S sh i o D B N A By S Y UG W S A o D N A W e e e e Al g S A S e D A el e el e .

N D D T A G A S R S S A N SR N A A N R A R A S

Group A 38,75 53495 1.15 565 0.50
Group B bh,75  B6,50 1,60 6.45 0,75
Gxroup C 46-‘5 Li 430 1.35 240 1.75

pifferential ocount - Overall comparison
of groups « Chi-squars value with one df.

- D N N AR W i e el el e s AP D G b B e A YR O de S AN WD AT O W G S A e g W e

Gyoups

A v/s C 12,90%% 6,244 0,30 26,24%* 13,820

Bv/sC 0.43 0,683 042 37.068#* 5,00%

rrrryxo o rrrryrr s e o oo E o L g T R T Y Y YY)

* Denotes signifieant differonce at five per cent level
#% Nenotes signifioant difference at one per cent level,
R - Heterophil

I, = Lynphoeoyte

- Monoeyte

Bosinophil

Basophil

M
E
B



Table 8, Group wise eomparison of differential count = Chiesyuare

value with one df.,

e W i S D G AU v OEP e N S A A S AR A A DI il A U O S T A SIS S S S N A A Gl G - o -

A -

A w/a C 3. 147 1.007 0,520 8,020%x 5e333% Befors
vagcination

A v/e C 54 800" 3,019 0.B18 4,000 1.600 30th day

A vs C 1,430 1,427 1.600 2,314 7.000® 60th day

A v/s C 3.647 1,031 0,000 12,9024 2250 90th day

B v/s C 1.766 0350 0.520 T « J60%* 2571 Before
vaccination

B v's C 0.324 0.168 0.889 B,606%x 0,333 30th day

Bv/s C 0,149 0,305 0,769 12,2554 1.600 60th day

Ba/s C 0.84%0 1.697 0.091 G,000%% 4e570 90th day

Critical wvalue ¢f Chi-square with one df = 3.84
* Nenotes significant difference at 5% level.
#*Denotes sigoificant difference at 15 level,

iy



Table O. HI titre at varying intervals post_vaccination among experimental birds
2L group A.

A - .

No o - . .

Ne e Post_vacoipation interval (Days)

7 ™ 21 28 a5 42 49 56 63 70 77 84 91 98 105

1 40 80 80 160 160 320 320 320 320 320 320 160 180 "TI%DTTIBD
2 80 80 80 80 160 160 160 160 160 1320 160 160 160 80 80
3 40 40 40 80 160 320 320 1320 640 640 64O 640 320 320 320
4 160 160 16C 640 640 640 320 320 160 160 160 1606 160 160 160
5’ 20 - - - - - - - - - - - - - -
6 20 40 4o 320 640 1280 1280 1280 640 6o 640 64O 320 80 80
4 zg 20 80 B0 640 640 640 640 6O 160 I6U 160 160 80 80
an - - - - - - - - - - - - - -
on 20 - - - - - - - - - - - - - -
10 166 320 320 1280 1280 640 1280 640 640 640 3 160 160 160 80
11 20 160 160 160 160 160 160 80 80 80 80 80 80 4o 40
12 % 160 160 160 80 80 80 80 80 80 80 Lo 40 20 20
12 20 20 80 80 160 160 160 160 89 20 4o 40 ko Lo h4o
‘ * m - - - - - L - - - - - - - -
15 40 30 80 320 160 160 80 160 80 80 80 40 4o 50 Lo
16 23 40 160 320 320 160 160 160 160 80 80 80 40 40 4o
17. - - - - - - - - - - - - - -
18 20 80 320 320 160 320 320 320 320 €0 80O 160 80 86 ho
' 9. 20 - - - - - - - - - - - - - -
20 40 320 320 640 o4O 320 160 160 160 160 8o 30 80 20 20

s U S D e el s S - " - W A A T A O T Y il S A A A A oA S S D A Y

i
'
[
]
)
i
1
8
t
1
t
[
)
|
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Table 10, HI titre at varying iatervals posat-vaccination among experimental birds

fo group B.
No_ T T N - Post_vagcination intervul jnnzs) : . - ‘____
---..-....-..-...'.&--.._?.1--_-..3§__-2§.._-_‘.*3_-__‘.‘2_-____-_.._9.2-_-_------2 Bk ___ 91 ___98_ ___103
1 20 20 80 80 160 320 320 320 J20 320 160 160 160 160 160
2 20 80 160 160 220 320 320 320 320 160 160 160 160 80 80
3 40 160 640 640 640 320 320 320 160 80 80 80 80 80 80
5 160 160 640 1280 640 640 320 640 640 320 320 320 160 160 160
6 320 320 1280 1280 1280 11280 640 640 640 320 320 320 160 160 160
7 4o 160 1280 1280 640 640 1280 G640 640 640 640 320 160 160 160
8 80 320 2560 2560 640 640 640 640 160 640 160 160 160 160 160
9 80 80 80 80 320 320 160 160 160 160 160 160 80 80 80
10 4o 40 40 160 160 320 320 160 160 160 160 80 160 160 80
11 80 320 1280 1280 640 640 640 - - - - - - - -
12 80 320 1280 1280 1280 320 640 640 640 640 640 160 160 80 80
13 40 320 640 1280 1260 64O 640 640 64O 640 640 640 1280 640 640
15 160 1280 5120 5120 5120 1280 1280 1280 640 640 640 640 640 640 640
16 20 1320 320 160 160 160 160 160 160 160 160 Lo 40 80 80
17 40 320 1280 1280 1280 640 640 640 64O 640 2320 320 4o Lo 4o
‘8* 80 80 - - - - - - - - - - - - -
19 40 640 640 320 80 160 160 160 160 160 80 80 80 80 40
20" ho - - - - - - - - - - - - - -
* Nied

Ch



Table 311, 11 titre at varying intervals post wvaccination among experimental birds
of group C.

W i - S S - A YA B s Sl s g ws-gu S0 @ S e

- A ks - g - - b Sy sl Gl s S S v 4D SN S

-

14 21 28 35 42 49 56 63 70 77 84 91 98 105

L 2 2 2. 2 2 -3 1 1 2 1 T J - A S gy e dub clie e G- OP wb-an T AL A D WS A g W Gk T DA el AR S8 we W5 e S5 06 an dab wiv S5 daie wh ae ai sl T S P T S S A 4 S ey WA S e -0 B

Lo 2 L 2 2 2 1 T J - A .

1 B0 320 9320 1280 1280 1280 1280 1280 640 640 640 640 640 640 640
2 40 160 640 1280 2560 2560 1280 1280 640 1280 1280 1280 1280 640 6Lo
3 20 80 80 2320 320 320 320 160 160 80 80 80 80 80 4o
4 80 160 320 1280 1280 2560 1280 1280 1280 1280 320 320 320 320 320
5% 80 320 320 320 - - - - - - - - - - -
6 80 160 1280 1280 1280 640 640 640 640 320 320 320 320 160 160
7 4O 640 2560 5120 5120 5120 1280 1280 1280 640 640 320 640 640 6ho
8 40 160 160 640 320 2320 320 320 320 320 320 320 320 320 320
9 4o 160 320 1280 1280 1280 1280 1280 1280 320 640 640 64O 640 640

10 80 320 S120 5120 640 640 640 640 640 640 6hHO 64O 64O 64O 640

11 160 160 320 320 640 2560 2560 2560 640 640 640 640 320 320 320
12 320 640 640 640 640 320 640 640 640 640 320 640 64O  6ho

&

o i S olls W U Sl ab o W

* Died

KA



45

Table 12, Mean HI titres of experimental birds
at varying post-vaccination pariods,

AR G ol o S S S A i W . AR e A A G A VA AR W T S e O D e

ays post-

7th 54,29 78467 6727
1h¢h 114,20 302,67 240,00
21at 148,57 1069.33 967427
28th 331.43 1130,67 1687,27
J5th 27T V4 93333 1512,73
42nd 382,86 533433 1657.27
Loth 388,57 522,67 1018,18
56th 342,89 490,67 1032.73
63rd 29714 405433 Th1,.82
70th 24714 378.67 647,27
T7th 208457 309,33 560,00
84¢th 183,72 242,67 501,82
9tmt 131,43 234,67 530,91
98th 99,29 184,00 42,73
105th 8571 176,00 454,55

A e W o A i A S e W e g e G A G Gl S I G S A TG AN T PR S A R e S

Mean 226.33 %6.33 808.12

W b A D P D A PGl SR e G D A SR S e W R e e S S G R S D S i A T D A e e A A R e S e D A A



Table 13, Analysis of variance -~ Group wiss
ocomparison of HI titres,

o R A SR ek W NP AR AN AR ex T P AR S5 uB v TR TN A b e i OF ED 4D N G b we WP D ok ob Wi e A N ME NSl wh  Sin b

Sourece ds 58

ARG R T AR G RS W AF A S S W S g A R TS O b A e R AR RS W W T S0 N A ekt S A W ke W e O

Betwvesn
groupsd p 256Th23.983 1283711.996 10,275%

Error 42 5245947, 7587 124903,519

G Y U B S gt S G B A G S W A D e WA D A SN T A S S e U G OO O U S v S e O A

Total 4y 781337V.770

AN GO ok N D W A ety A R WS D WS A RS A e A e O G S G S ik o A T SR S A S G S P A G

Critcical difference {(C7) = 260,422

Difference between means of groups A & C = 552,121%
Difference between means of groups B & C = 341,998%

* NDanotes significant difference.

Table 1k, Analysis of varience ~ Puriod wise
comparison of HI titres ( Seven
days post-vaccination).

A e GNP B W N NS 4l SR A DS U AR ol S D SR A S I A e G D R U S A R O O A S

Source af 55 MSS

W e ol W S A A G A A D P S A S A S G N O S A Al 0 W A A N ST S N S T P

Letwean
groaps 2 9641,026 L820.,513 1,666na

Error 49 1414766 .667 2893.197

A oo gl W G A o e D Bl G S i S G A P S G WO G T B e O es G e D W ORI e S DS WS e o el e A

Total 51 151407.693

o o e e A R e A T e S e e e WD A D A O R S S T el O A g A e A S B e i e B

rs, Not significant,

LT
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Table 15, Analysis of variance - Period wvise
comparison of HI titres (28 deys
post.vacecination)

A VS S A ik ol T NP S g R D S g S e O S e G S A R TR AR O T A D TS G U W W e R

Souree df 85

A R A NS G A R Sy e S vE s U gy we S wh ol i el D e A W R e b S S e S A A S W W S W R O T D e A e e

Hatwean

groups 2 10290530 ¢ 41 5145265,221 3,529%
Error o 58429143,978 1460578,599

Total 42 68713674,419

Cn dor groups A & C a 475,439
CD for groups B & C = 455,666

Mifference between means of groups A & C = 1355,84%
Difference between means of groups B & C o 5%6,60%

*Nenotes significant difference.

Table 16, Analysis of variance = Period wise
comparison of HI titres (49 days
pomt-vaccination) '

WD o S A Wb iy T S B A A W N W A R O S R WA S S B e R A S gl = B I W

Sourece

L B F 1 T F 3 1 L % F & X r X T X 2 & F T F+ T T X B 2 1 F; T ¥ 3 T 37 ¢ T J ¥ ™ T F T’ ¥ ¥ ¥ ¥ §® F T T°T J

BRetweann

groups 2 12193512,829 6096756, 414 9. 475%
Erroy 38 244%0389,610 643431, 306

Total e 36643902,43¢

CD for groups A % C = 634,141
CD for groups 5 ¢ O = 635,900

Nifference betwveen means of groups A 4 C = 1298,701+
nifrerence betweon means of gZroups B & C = 1157,273*

*Nanctes significant difierence.
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Table 17. Analyais of variance «~ reriod wise
comparison (70 days post_vaccinmtion)
of birds of groups A, B amt C,

A Y S A W S s U i O e i skl A W e A G G T SIS G VIR S e W Ol o B R

Aetwesan
¥rror ar 2773077.229  Tholkg,032

S SR T A e G e e Al i ek e WO W e O A G A0 O A A W A O e W e A A e W O ol ek e A e

Total 35 3717910,000

PR PR G A W AR ARG AR M e a A AR e A e o W AR e A O o A s T W a4 A A G W A al AP

CD for groups A & C = 223475
CD for groups B & C = 220,173

nifference between means of groups A & C » 400,130%
nifference batween meains of groups B & C = 268,606%

* Denotes significant difference.

Teble 18, Analysis of variance - Peariod wise
cosparison of HI titres {91 days

post._vaceination)
lletween
grou-s 2 1032364,329 S516182,165 7.438+«
Errox 37 2567635.671 693954559
Total 39 3600000,.000

e o o alb o o WD b @b Gip A O SR ou R B ol ok p on A O J T D O ol T O G0 mb 4 S Wt Ab g 0 W gl e O S DS o S uS GP B8 A0 UF ED G s S

CD for g£roups A & C = 213,038
CD for croups D & € = 211,360

uifference betweeu means of groups A & C u 399.481%
Tiffereice between means of groups B & C = 296,242«

# Nenotes significant differencs.



Table 19, Analysis of variance « Period wvise
comparison of HI titres (105 days

post.-vagcoination)
sewres gt | s wes &
Retween
groups 2 6586584,416  443292,208 14,533
grroy b 4 1128575.584 30502,043
Total 39 2o01st60.000

AN AR S G A T A RN B e A0 A TR A A G U e S A o O S A e A A Dl S A T A e S

CD for groups A & C =« 142,565%
CD fuxr groups B & C = 140,459

NDifference between means of groups A & C = 368,831
Difforence betwaen means of groups B & C » 278,545%

* Deunoies significant difference.
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Plate 1, Showing the postevacecinal reactions in
a paralysed bird of group A,

Plate 2. Showing the histopathologiecal changes
in the Bursa of Fabricius of a paralysed
bird of group A, ;



Plate J. Showing the histopathological changes
in the Brain of a paralysed bird of
group A,

Plate 4, Showing the histopathological changes
in the Seiatie nerve of a paralysed
bird of group A.
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DISCUSSION

The present investigation was intended to study
the effect of A. galll infection on the immune
responee and post-.vaccinal reactions in birds vaccie
nated with Ranikhet disease vaocine. From the perusal
of the literature it appears that very little work
seems to have been done on the effect of A, galli on
Newoaatie disease vaccination, Such a study will be
more relevant in developing eountries like Indie
where the poultry are maintained under poeor dietary
and uphygieniec conditions which will favour high

prevalence of parasitism,

In this study, sartificial infection of chicks
with 1,000 and 1,500 ova of A. galll resulted in
the development of, on an average, J37.4 and 82,6
wvorms respectively (Table 1), Baudet (1930) reported
that the number of worms was not proportional to the
condition of birds and that evem & small mumber of
worme might be responsible for weakened condition of
chicken, Moosy (1931} has opined that even the
presence of four to five worms in chicken and 15 to
20 in young hens may prove fatal, towever, during
the preliminary nssessment of the infective dose,

only & single oase of mortality could be observed



Whiech had a heavy infection with 187 WOIrmS o

The symptoms observed in birds during the
preliminary astudy were loss of apstite, droopiness,
off feed, stunted growth, unthriftiness and
diarrhoen, Similar symptoms have also been desoribed
by Sundaram et al. {1962), Seneviratna (1960), Khouri
and Pande (1970), Amer ot al. (1976) and Svulsby
(1976), However, the symptoms such as droopy wings,
log weaikness and partial paresis desoribed by Deo

{(1964) and Seneviratna (1966) were not obaserved,

Haematologioal atudies revealed = significant
reduction in haemoglobin and erythrocyte count while
the leukocyte count showed a signifieant inorease
as compared with the control (Tables 2 to 4),
Sosinophilia was marked in both groups wihen compared
with the control {Tables 6 to 8), This is in agrece
ment with the findings of Georgekutty and D'souza .673??2“

(1967), Kaushik and Sen (1978) and Peter (1978).

The average serum protein content of A, galli

infected groups were significantly lower than that of
the control group. Dubinsky et si. (1976) and Tizard
(1977) have also observed similar reduction in the
level of serum protein in A. galli infected chicken,
These reduction in the serum protein levels may

probably be due to reduced intake of feed as the Lirds
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were showing inenition and unthriftness. Moreover,
it 4is also possible that the dietary protein was
not fully available to the birds as they were

harbouring a heavy worm infection,

The mean HI titraes of groups Ay E and ¢ were
226433, 466,33 and 508,12 respectively and these
differences were statiatioally significant., The
group A which was infected with 1,500 ova had the
lowest mean HI titre and in group B where the
infective dose was only 1,000 eggs, the mean HI
titre was higher when compared to group A, Maxiwum
mean HI titre was observed in group C which was not
infected with A, galli. This indicated that
ascaridiamsis has defenite influence in reducing the
fmmune res :onse to Newcastle diseasc vaccinmtion and
that the HI titres differ at different levels of
infection as it was obscrved that heavier the

infection, lower the HI titre.

The mesn peak HI titre of groupm A, B and € were
388,57, 1130,67 and 1687,27 and these were obsarved
during 49th, 28th and 2ith day post.vaccination
respectively. In the case of group A, the worms
would have fully developed at the time of vaccination

and since & period of 2t to 29 days are normally
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required for the full development of the worm

as observed in the prelimihary studies and substane
tiated by the findings of Deo and Srivastava (1953),
and Yarghese (1966), Moreover, the number of worms
developed in this group will be uore as the birds in
this group received 1,500 A, galli ova, These factors
may be the probable causes for a low HI titre and for
delay in reaching the mean peak HI titre. In group

B the worms were likely to be ilmmature, since they
hud reached only 14 days of age at the time of
vucecination, and the inoceulum was alsc low when
compered to group As. In the light of these faoctors

a2 higher mean }Hi titre cbuld be attained earlier
(28th day) when compared to group A. 7The mesn peak
HI titre was reached earlier in group B when compared
to group A. This could be probably because the
imnature worms perhaps may not have much influsnce on
the antibody production. In group C, the mean HI
titre wase the highest and also the peak was reached
on the 28th day aes it did not have the influence of

either the immature or the adult worms,

This lowered mean Hl titre, mean peak HI titre
and the delay in reaching the peak observed beatwvesn

the groups A and B in comparison to C may probably
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be due to the poor utilisation of protein by the
birds, as 1t is indirectly reflected on the seru:
protein level, This impaired protein utilisation

may be influenced more by the presence of adult

worms when eompared to immature as evinced by the
difference in HI titre of groups A and B Tizard
{1977) has attributed imbalance of protein metabolism

to be 3 caumsme of vacoination failure,

In group C the mean HI titre reached thae peak
on 28th day post_wvaccination and remained almost
stationayy till 42nd day, and the HI titre deciined
gradually to 434,55 by 105th day poat-vaccination,

In group B although the HI titre reached the peak

in the 28th day post.vaceimmtion, it startaed
deolining rapidly till it reached a titre of 176,00
by 105th day post.vaccination, In group A the
highest pesk was reached by 40th day post.vneccination
and the HI titros deeclined sharply when compared to
group B and reached 55.71 by 105th days post-
vaceination (Fige 2). 7These differences in the ..
rate of deeline of [l titre inm groups Aé;;:;i;hépgif‘
be due to the presence of worms, It was obeerved
during the preliminary study that feeding of 1,500
and 1,000 ova resulted in the development on an

average 52,6 and 37.4 worms respectively. Thus it



can be intferred that group A have almost double the
worp burden when coppared to group I which may be
the probable reason for showing the sharp decline
of HJ titre and resching almost leas than half of
the HI titre whe:n compared to group B by the time

it reached 105 deys post-vacocination.

Post-vaccination reactions were cbserved in
Bix birds (30 per cent) of group A and five birds

(25 per cent) of group B, The reaction observed
wore wostly of the paralytic mature, The important
symptoms observed were droopiness, paralysis of legs,
wings and followed by mortality in all the birds,

In the control (group C) none of the birds showed any
reaction, Post.vaccimal reactions have been reported
with "Mukteswar' (nzn) and 'Komarov'! strains of
Ranikhet disease vaccine by several workers (Sccthartman.
19603 Thorne and MacLeod, 1960p Haneon, 1972 and
Tanwani and Malik, 1978). Seetharamsn (1977) have
noted that similar reactions oocur in one to two per
oant of the birds after vaccination without complete
recovery, Howaver, in the present study none of the
birds in group C had any post.vaccinal reactions. The
higher rate of post-vaccinal reactions (25 to 30 per

cent) in group A end B can be attributed to the effect
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of agoaridiasis. In support of this, 1A0 (1960},
seneviratna (1966) and Seetharawen (1977) have
reportod that if birds have a very heavy worm burden,
the vaccination reactions may become more acute.ef
wen bwlseties, Under field conditions where the
inecidence of worm infection may be comparatively high

the chances of vaccination resction may be more,

For ssseesin; the resistance to lNewcastle
disouse, two birds each from groups A and B (40 nir
titres each) and two birds fwom group C showing lowest
I titres (160 and 320) were challenged. All the birds
withstood the challenge, Howaver, the birds of groups
A and R showved mild form of the dimecase while none of
the birds in the control group showed any symptoms,
Nanchev et al., (1978) and Peterson (1978) reported
that the birds with I titre of 1340 or higher can
withstand the challengs while those with 1:20 or
less may be susceptible, The mild symptoms shown by
the birds of ‘roups A and B after challenge, although
they had a titre of 1:40, may be due to the worm

burden,

The results of the present study clearly indicated
thet the Limmune response of birds due to Newnastle

diseagze veccination is reduced by A. gelli infection,



the m2gnitude of rcduction being reiluted to the
severity of worm burden. Furthermere, it also
revealed that postevaecinel reactions are more in
birds infected with A. galli. Ackert (1927), Pandae,
and Krishnamurthy (1959) and CGeorgekutty ond N'sousza
(1967) have observed that vitamin A status of birds
play an important role in the resistance to A. gall
infeotion, During the present study tha bdirds were
given feed contalning adequate gquantity of vitamin A
In this context 1t is relevant %o point out =:hst,
under conditions of pouliry rearing practiced by the
formers where the vitamin A status of birds is likel
to be Row, there is inoreased possivility of higher
warm burden than observed in this experiment and
conseyuently the fimpact of poorer immune response as
well as severs vaccinatiow reactisns are likely

to be niore.

Therefore, doworming of birds periodically
should be a routine practlens that could be suzzestad
to farmers to improve the efficecy of Neweastle

disease vaocimation control programme,
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SUMMARY



SUMMA RY

The effeot of A. galli infection on Newcastle
disease vagcination ws investigated under sontrolled
conditions, VWhite Leghorn chieken were utilised for
the study. A totsl of 52 chicks of four weeks of
age were grouped into A, B and Cy with 20, 20 and
12 birds respectively. Groups A and B were infected
with 1,500 and 1,000 ova of A, galli respectively
and group ¢ vas left as uninfected controi, 7The
birds of group A were vaccinatad at eight weaks of
aze while group B and C were vaccinated at six weeks

of apze with ROVIK' strein,

The parameters studied were; haematological
changes estimated at one day prdor to vaccination,
30, 6C and 9C days postevaccination, post-vacecinal
reactions, HI titres from seventh day to 105 days
at waeltly intervals and resistance to challenge with

Newcastle disease virus,

The haemstological changes obssrve? ware reduction
in erythrogytes, haamoglobin, serum protein, hetero-
phils and basophils &nd incresse in leukooytes and

eosinophils in the A. galli infected groups,
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The post-vaceinal reactions were observed
in 30 and 25 per cent of birds in group A and B
respactively, These birds showed droopiness, untihrie
ftiness, paralysis of legs and wings, A4All the birds
which had these reactions died. On sutopsy, the
birds showed empty bowel, haemorrhagic aenteritis,
fluidity of intestine and wrme. None of the birds

in group C had any reaction,

The mean I titres of groups A and 8 were found
significantly lower than the control group C and
this decrezse in HI titres was noticed frowm 2Bth
doy postevaccelnations, The wemn peak 1) tiires of
groups A, I and C were reached on 49th, 28th and 28th
day postevaccination respeetively. The rate of
degline of the HI titre after reaching the peak was
comparatively rapid in groups A and ¥ wnen compared
t0 Cs The lowered mean HI titre, the delay in reachw
ing the mean peak HI titre and the rapid docline ef
the HI titre in grouwe A and 5 may be due to the

prosance of worms,

Afiar challenge with wvirulent Newcastlas direuse
vivus, 211 the birds withstood the challerge, However,
the birds in groups A ard B develoed o mikd form of

the diseeze and recovered,



The results of the study indicated the
necessity of dewvorming of birds as a routine
procedure in the gontrol programme of Ranikhet

disease under field conditions,
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ABSTRACY

Under controlled conditiona, the effect of
Ascaridiasis on Newcastle disesse vasacination was
inveatigated, Hasmatological studies revealed
redustion in erythroeytes, hasmoglobin, serus protein,
heterophils and basophils and an inorsase in lauko~
oytes and scsinophils in A, gallil infeoted birds,
Postevaccimnl reagtions, moatly of a parslytioc
nature, were cbaerved in 25 = 3O per cent of the
infeocted birde. The immune response of birds to
Newcastle disease as revealed by the HI titres, is
reduced by A. galli infeotion, the mmgnitude of
reduction being related to the severity of worm
burden, Although, all the birds resisted challengs,
Ae galli infected birds developad &« mild form of
diseasa, The need for routine deworming of bLirds

besfore vagcinution is stressed, \”]tagli
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