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INTRODUCTION



INTRODUCTIOYN

¥erala has agriculture bhased rural economy and ros.
of the agriculcurists in Kerala are either medium, -nall
or marginal farmers, P signiticant percentage ol incoine
of small and marginal farmers comes from livestock and
poultry. #erala has a poultry population of 130,43 lakhs
ag par the 1977 census and on an average 1,080 miillons
of eggs are being produced every year, Moot of these bards
are rcared undcr back yard condition. Thage birds ore
mainly kept for egg and meat,. The tuc most important
viral diseases which cause a drop in egg production are
infectious bronchitis and infectious laryngotracheitis.

avian infectious bronchitis (IB) is an acute, highly
contagious respiratory disease of chicks characteriscd
by tracheal rales, coughing and sneeging, produced by «
virus belonging to the family Coronavairidae. In young
ahicks there may be nasal discharge and in laying floc:
there is usually 2 drop in egg production,. ihe farst
report. of avion infectious bronchitis was made by
fchalk and Mawn (1931) in North bakota, J.5.0. ™e
available llterature chous that thils disease ig prevalont
in India, The occurrcnce of infecetious bronchitis vas
first cstablished in India by Verma (1965) and subsequently by

Adlakha {(1966), Mohalingam ex al, (1973) reported that IB

n—__.
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is not prevalent in Andhra Pradesh, Kerala, Karnataka
and Pondichery. But iurthy et al. (1977) reported the
incidence of IB in Andhra Pradesh and Xarnataka. There
is dearth of published literature regarding the incildence
of IB in chickens in Kerala,

Infectious laryngotracheitis (ILT) is o disease
affecting the resgpiratory tract of chickens characterised
by signs of respiratory difficulty, gasping and
axpectoration of bloody exudate ond is produced by a
virug belonging to the family lHerpetoviridae. This
dicease was f£irst reported by May and Tittsler (1925)
£rom United States, In India ILT was first reported
by singh et al. (1964) by isclating the virus from
infected birds in Yttar Pradesh, “ahalingam et al, (1973)
reported a very low percentage of incidence of ILT in
Tamil Nadu, Karnataka, Pondichery and Andhra Pradegh
and no incidence in Kerala, Murthy et al. (1977) reported
a hicgher percentage of ILT in Andhra Pradesh and Xarnataka.

Infectious bronchitis and infectious laryngotracheitis
can be dlagnosed on the bagis of varlous tests like
isolation of virus in chicken embryo, demonstration of
lesions in chorioallantoic membrane as well as in the
embryo and detection of ngutralizing and precipitating

antibodieg in the serum samples of infected/convalescent
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birds., Out of thege metheds serum neutralization anc
agar gel precipiiation tests are usually employed for
gscreening the {locks, The agar gel precipitation test
has been preferred over serum neutralization test by
t'oernle and Drunner (1961), Ahmed and lonreal (1963) and
Lezhava (1964). Thig tegt is simple, economical,
reguires less amount of reactants and result could be
obtained vithin four to five days. iore over large
aurber of serum samples can be tested in a very short tirme,
Avian infectious bronchitis and avian infectious
laryngotracheitis are the two main respiratory dicseasges
of moultry vhich are resnonsible for very great cconomic
loss to the poultry industry by wvay of decreased egg
proouction, voor quality ol cggs, loss of veight goain
and decreased feed efficicney. Tven thougn "ahalanga™ gt al,.
(1973) reported thav these two diseases are not prevalent
in “erala, there are often complainia fror fonners
that a sudden drop in egg production is noticed in their
flocis, Bince thege tvo viral infecticns are associated
ith lowered egy nproduction and no investication hasg been
done 1o identily the cause of lowered egg production due
to these infectlons in Kerala, it was dccided to undertake
a systematic survey on we ocecurrence of these tuwo viral

agants among e poultry population in amd arcound Triehur,

by employing agar gel precipitation test.



_ REVIEW OF LITERATURE



ROVIEY OF LITERATURE

avian Infectious Bronchitis

Avian infectious bronchitis was first reported by
Schalk and Hawn {1931) who observed the disease among
young chicken in North Dakota, U.S.M. However, it was
later observed that the disease was commen in laying
£flocks as wall, Subsequently several reports of the
digease were made by Beaudette and Hudson (1933), Bushnell
and Brandly (1933) and Beach and Schalm (1936) in United
States. loernle (1959) and l'oernle and Brunner (1960)
demonstrated infectious bronchitis antibodies by agar gel
precipitation test, toernle (1960) has not chserved
any difference between German straing, Deaudette strain,
Connceticut and Massachusetis strain by agar gel precipitation
test, Uitter (1962) was able to demonstrate precipitoting
antibodies from seventh day of infection and it pergisted
for 20 to 94 days. ‘linterfield and Hitchmner (1962)
reported nephrosis associated with an outbreak of
infectious bronchitis eventhough most of the legions
were confined to the bronchi, This syndrome vas also
reported from Australia by Cummning (1963) and appeared
to be more gevere than that occurred in United Statas.

In India occurrence of IB was first reported by

Verma (1965) and subsgeguently by Adlakha (1966), Their
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studies were mainly based on serological tests. They
used both serum neutralization and agar gel precipitation
tests for screening the birds, Verma et al. (1968)
reported the occurrence of IB infection in the Veterinary
College Poultry Farm, Mathura, The diagnosis was based
on the isolation of IB virus - like agente in the
embrycnated chicken eggs and by serum neutralization test,
Characteristic embryo mortality and gross lesions in
experimental studies proved that these agents were
infectious bronchitis virus, Xumar and #allick (19731)
conducted a serological survey on the incidence of this
disease baged on serum neutralization and gel pgrecipitation
testge Sera of birds from 28 poultry farms werc examined
and they have established the wide prevalence of this
diseage in India, The percentage of incidence of 1B,
noted by serum neutralization test was 87%, 78¥, 53%

and 94%, whereas the percentage of incidence noted by
agar gel precipitation test was 503, 50%, 11% and 2%
respectively in Uttar Pradesh, Delhi, Punjab and
Maharashtra, Dawgon and Gough (1971) could not obgerve
any appreciable difference in antigenicity betueen £ifteen
British strains of IB virus when compared with seven
standard reference strain of IB virus by crosg neutralization

test in chicken embryos. FEhanna gt al. (1972) conducted
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a study on the occurrence of avian respiratory rnycoplasmosis,
infecticus bronchitio and infectious laryngotracheitlis in
Maharaghtra and in somce of the northern sctates »f India
based on a systematic serological survey, They have
examined the gera of birds from 34 farms. Plate
agglutination test wvas employed for avian respiratory
mycoplasmosis and qgel wrecipitalion test vas used for the
datection of IB and TLi. On the basis of gel precaipitation
test the prevalence of IB was noticed in 20 farms.

Mathur et al. (1972) made an attcmmt to detcet the
cccurrence of precipitating and neutralizing antiboics
against IB and ILT in mygratory birds, to undorstand the
cpizootology of these diseases, Jut they could not
detect the same in migratory birds,

“Mahalingam ¢t ale (1973) conducted a detailed study
on the occurrence of infectious bronchitis in South Tudia,
They reported that tae lnclidence of IP wag ag 1ow as (.01
in Tamll 'adu. Tney also stated that this diseas
was not prevalent in “ndhra Pradesh, Karnataka, Nondichexry
and Kerala, Opitz ard Xamara {(1973) reported the
incidence of avian infectious bronchitis in comacreial
poultry farms in Sierra iLeonc. The occurrencc of
neutraelizing antabodics against Ik virue vas ag high ag

56%, In & similsr study conducted in orissa, Tripatay
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and Kar (1973) observed only 8.2% IB infection in poultry.
Lohr (1974) conducied a study to assess the prevalence
of neutralizing and precipitating antibodies against IB
in koth laying and broiler flocka,. He could detect
positive reaction in 15 laying f£locks out ©f the 20
£locks exomined, 0f the 15 positive £locks, seven £locks
gave posltive reaction both by serum neutralization and
precipitation tests, while only five fleocks gave positive
neutralization reaction and the rest three flocks
gave only positive precipitation reaction, oOut of the
13 broiler £locks examined, nine flocks were positive fer
both the tests,

singh and Malik (1974) conducted a study to £ind out
the highest concentration of virus in the inoculated chicken
embryos for conducting the agar gel precipitation iest,
They were able to detect the highest concentration of
IB virus on the chorioallantoic membrane 72 hours after
the inoculation which persisted upto the seventh day.

Capeno et al, (1976) confirmed the occurrence of
infectious bronchitis virus in Uruguay by experimentally
reproducing the disease by incculating the two recently
isoclated strains of virus intec the trachea of 1 to 25
days old chicks and studying the characterigtic symptoms,

lesions and histopathology. Iurthy ct al. (1977) reported
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the incidence of IO in chichkhen in Andhre Pradesh and
Yarnataka based on serologigal curvey. They collected
sera from "hite Leghorn, Roode Island Red and crossbred
bards from 36 fazms under privaie and public ssctor. They
obzerved 11.53% infection in Andhra Pradesh and 17.77
infection in Harnataka state.

tohr (1977) made a trial to find out the cause of
sudden &op in egg producticon in laying flocks in. New
Zeland. He obsgerved tnat IR was likely Lo be the nmost
important single diseace responsible ifor this condition,

llolmes and Darbyshire (1973) have studied tnhe cbllity
of nine strains of I- virus to induce chicken interforone

out of tLhe nine sirains studicd, six straing of 13 virus
werenoc susceptible to the inhibitory eifects of chicien
nterferon,

Gourth and /lexander (1978) compared the differant
serolo jical tests like serunm neutralization, haemagglutination
irhabytion, complement £ixation and ager gel precipliation
test for measuring the vrimary immune resconsge to Iu
vaceine, The serum ncucralizaiioa titre shoved consierable
variatioen Zor indivioual chicken and large number of bisds
vers negative over a period of 14 weeks after vaccinatlon,
Tositive haemagaglutination anhabivion Litres were rororded

for most birds al one veek alfter vaccination and these



persisted for a period of 14 wecks, The results
gbtaineé with agar gel precipitation tests were transient,
variable and did not compare well with results obtained
by other tasta,. The highest titre among agar gel
precipitation reactors was seen two to three weeks after
vaccination, Most birds showed positive titres with
complement £ixation test some time after vaccination

but titreg were low and did not correlate uith results
obtained by other tests,

An immune electron microscopy agglutinatlon technigque
wag developed for serotyping avian infectious bronchitis
virus using Connecticut and {laassachusettes 41
serotypes by Odenwald et al. (1978), The positive
cases were determined by £inding the aggregation of
virus and antibody on the grid,

Peters et al, (1979) conducted an experiment 1o
£find out the susceptibility of organ cultures of chicken
kidney <nd oviduct to a vaccine strain of IB, Theo
minimal infectious dose of the f1 52 strailn of infectious
bronchitis virus {or organ cultures of oviduct and
kidney vas compared in chicken of different ages. Organ
cultures of oviduct were found to be highly susceptible
to infection 'hen compared to kidney organ culture

regardless of the age of chicken and no difference in
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susceptibility could be demonstrated between cultures

of the macnun and uterus of mature oviduct,
Infectious lLaryngotracheitis

Infectious laryngotracheitis was f£firgt reported
by May and Tittsler (1925) who described an outbreak
in North america, Beaudette (1930) first reported
that this disease was caused by a £ilterable agent and
this was then called infcectious bronchitis.  Since the
bronichi were not involved in thig disecase and lesions
were confined to larynx and trachea, Beach (1930) ang
Craham et al, (1930) used the term infectious
laryngotracheitis for this disease, Hudson and
Beaudette (1932) reported that the chicken and
pheasants were the only recognised hoste for ILT,
Seddon and Hart (1935) gtudied the occurrence of ILT
in fowls in New South Hales and identified the diseasa
on the basls of typical grouth of the virus on chorics
allantoic membrene of chicken embryo.  Beaudette gt al.
(1948) have grown the virus in ewbryonated turkey and
chicken eggs. The lesions noticed on choricallantoin
wmermbrane were grayish plagues of about three to four mm
in giameter., Satrianco gt al., (1957) isolated a mild
strain of ILT virus from the lacrimal £luld of 19 days

0ld Cornish crogs chicks which @id not show any
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resptratory signs, Cover and Benton (1958) isolated
virus similar to or identical vith ILT virug from
chiclen shouing svmploms of chronic respiratory
digeasec.

Uoernle and Brunner (1981) studied the importanue
of agar gel precipitatlon test in the dlagnosis of
ILT, using antigen prepared from choricallantoic
membrane of infected chick embryos and serum from
infected fowls. Specificity of reaction vas confirmed
by comparative tests with avian infectious braonchitig,
fowl pox and Hewcastle disease, Jordan and Chubb
(1962} determined the influcnce of the concentration
of sodium chloride on agar gel precipitation test,
They found that 8% galt concentration uvag necesgsary
for the detection of threshold amount of cither antiqen
or antibody, Uging the agar gel precipitation test
the identity of ILT precipiltating antibodies wasg
demonstrated in 40 samples of field sera from Great
Britian, one from Australia and two from New Zealand.
They compared ¢gg inoculation and gel precipitation
test for the Alagnosis of ILT ond its differcntlation
from fowl poxXa They could not isolate the virus {rom
the trachea of birds died of thig disease, but the

sers collacted from these birds gave 2 positive agar
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gel precipitation test.  Alrmed and Monreal (1963)

used agar gel precipitation test for the detcetion of
latent form of ILT in fouwls in Cermany. out of the

139 sera collected from seven farms, 41% was positive,
The disease was subclinical in nature with complications
of other respiratory disease., Jordan (1964) reported
that ILT virus was more readily growm when inoculated
by the *"dropped” choriocallantoic mombrane method than
by the shell membrane method., Lezhava (1964) employed
agar gel precipitation test for the diagnosis of ILT

in fowls. He has inoculated several strains of ILT
into chicken embryos and thelr presence was demonstranted
by agar gel precipitation test using the supernatant
from a centrifuged homogenate of infected chorioallantoic
membrane as antigen and Lune serum prepared in

fowls or rabbits ag antibody. The wells in agar vere
eight to ten mm apart. Similar results were also
obtained by agar gel precipitation test using intra
tracheal exudate of dead and slaughtered birds from
infected farms, as antigen, frecipitating antibody
was detected in serum of birds which had recovered

from the disease or L{rom the birds which vere vaceinated
against ILT.

singh et al, (1964) reported the cccurrence of 11T
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for the first time in India by isolating the virus in
embryonated chicken eggs, from the lung of infected

birds in Uttar Pradesh, Panda and Singh (1967)

have characterised the ILT virus of poulery by cultivation,
propagation and serum neutralization test in developing
chick embryos, Prasad and Halik (1948a) have isolated
two stralns of ILT virus, one from the Veterinary College,
Poultry Farm, #athura and other from Foultry Farm,
Babugarh, The identification of the virus uags made by
various tests including, virug neutralization with

knouwn ILT hyper immune serum, They could neither
isolate Newcastle disease virug or fowl pox virus

nor datect antibody against Hewcastle disease or fowl

pox In the sera of these birds, rrasad and Malik

(1968b) randomly collected 150 serum samples from Mathura
and Babugarh and tested them for the pregence of ILT
virus antibodies, Only two samples gave positive
reaction, Verma and Halik (1968) conducted a2 gerolonical
survey by employing agar gel precipitation test for

the detection of ILT in various parts of India. ‘They
have observed 66,.1% and 65.77 infection at the

Veterinary College Poultry Farm, Mathura and Regional
Foultry farm, Mathura respectively. They have also

noticed a low percentage of infection in Hyderbad but
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no incidence in Ranipet, Zahcer et al. (1969) detccted
the presence of ILT in chicken in Andhra Pradesh from

an outbreak by studying tho symptoms, morbidity,
mortality, hictopathological picture and serological
evidences, Khanna gt al. (1972) conducted a study to
£ind out the occurrence of avian respiratory mycoplarmosis,
infectiocus bronchitis and infectious laryngotracheitis
in Maharashtra State and some of the northern states

in India, By employing the agar gel precipitation

test they could detect the prevalence of ILT in 23 forms
out of the 34 farms they have screened. Mdhalingam et al.
{1973) conducted a serological survey to detect the
occurrence of avian respiratory mycoplasmosis, Infectious
bronchitis, infectious laryngotracheitis and chicken
embryo lethal orphan virua in southern states of India,
Of the 1,784 pooled serum samples examined, 3544 were
positive for avian respirotory mycoplasmesis, 17

for infectious bronchitis, 44 for infectious
laryngotracheitis and 348 for chicken embryo lethal
orphan virus, The incidence was higher in birds

above six months of aqe. They have also reported that
ILT wag not prevalent in Kerala, but noticed the
incidence of 0,001% ILT in Tamil Madu, 1,46¥ in

¥Yarnataka, 3.57% in Pondichery and 0.02¢ in aAndhra
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Pradesh, lohr and Saywell (1976) detected the
prevalence of ILT antibodles in poultry in New
Zealand, By uzing serum neutralization test in
chicken embryonic kidney cell culture, thay have
cbserved ILT antibodies in sera of 14 £locks out of
54 f£locks (26%) examined., A neutralizing index of
1.5 or more was considered positlve. All the ten
broiler flockes examined vvere negative, Sharma and
Mehrotra (1976) conducted a study to find out the
incidence of ILT infection in poultry in Rajasthan by
employing gel precipitation and serum neutralization
tests. Cut of the 290 serum samples tested by agar
gel precipitation test 63 samplos were positive (21.77).
The serum samples negative by agar gel precipitation
tast when tested by serum neutralization test, gave &
serum neutralization index of 0.7 which was considered
negativa, Murthy et al, {(1977) employing the agar gel
precipitation test reported an incidence of 38,63%
of ILY infection in Andhra Pradesh and 15,55 in
Karnatakas

Meulemans and Halen (1978) compared three methods
of diagnosis of Iif. They could detcct only 667
of cases by direct immunofluorescence method from

cases detected by virus isolation in chick kidney



16

eells or in embryonating eggs. So thay advocated
coupling of direct immunoZluorescence on tracheal
sections with virus irolation and immunoflucrcscence
in chick kidney cells as the good practical method Jor
detceting ILT infection in cgick birds. Ide (1973)
has stulied the gensiiivity end speciiicity of the
£luorescent antibody technitue for detection of TLT
virus, e hag comparcd the eifacacy of {luoresuent
antibody test with lsclatlon of virus by lnoculatlng
clinica) materialg into choriloallentoic merbrane of
chickon embryo, He has obscrved a high degree of

aorrelation between these tests,



MATERIALS AND METHODS



IATETTALS » D MTIODS

Infectious Dronchitis
Seed Virus,
dhe infectious brenchiltis virus (Mathura strain)
vas obtained from Indien Veterinary Regearen Ingvitute,
Izatnagar,

Preparaction of Infectinug Bronchitis Antigen.

Freeze dried ampuolcs containing the seed virus uvas
diluted in one ml of steorile distilied waeter and 0.2 M)
each of the Jdiluted viral suspension uas inoculated into
the allantoic cavity of 725 numbcrs of ten doys old
cmbryonated chicken eggs, collected from I3 frec
Tiocks. Tive, ten days old cerbryonated eqgs wuere
kept as control by lnoculating 0,2 ml each of sterile
normal saline into the allantoic cavity, The cmbryos
were cxa~ined daily for any change. After the Zourth
day of inoculation, the enbryos were killed by keeping
then in the refrigcrator at 4°C for one hour.  The
virus inoculated and the control embryos were examined
for the nresence of lesions. The allantoic fluid
and choricallantolc membrane from the eggs inoculated
with the wvirus, *rerc aseptically harvested, After
freezing and thaving, the chorioallantoic merbranes

were Linely triturated in sterile rortar and pestle
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uging sterile aberassive sand, To Lhe traturated
material, the harvested allantole fluid vas added

at the rate of one nl per choricallantoic wewnbrane,
sfter thorough mixing, the suspension was contriluged
for 20 minutes at 2,300 rpm in a refrigerated
centrifuge maintained at 4°C. T™e gup.rnatant

8o obtained aiter cenlrifugation was used as anticoa
for gel =reecinitation test, This vas stored at
=~20°C in two ml vialg and was used within one monih,
The remaining allantoic £iuld was used for preparatlon

of hyprcr lmmunc sera.

Preparation of Infectious Drongchitis Hvper fmmune Sorum,

Six 'hite laghorn male chicks of six Lo eight
weeks old obtained from the University Foulcwry Iarry
Mannuthy were used for the production of IB hyper
immune gerum, The blood £rom thesc blrds vas collccted
and gserum vas seperated, Thig serum was tested
against the common poultry infections and was found
negative, Four birds werc given 0.25 ml each of ®te
allantoic f£1luid harvestied earlicr, by intratracheal
route and 0,25 ml each through subcutaneous routle
on ithe flrst day. Two birds were kept as conirol,
Three more injections in increasing doses of 0,75 mil,

1.0 ml, anéd 1.5 ml cach were given in egually divided
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doses by subcutaneous and intramuscular routeg on
every alternate day . Two wecks after the last
injection, blccod from each of these birds was collected
and serum separated and stored at «20°C in the deep
freeze in separate vials., The blood from the control
birds was also collected on the same day, serum

separated and stored at «20°C in the deep freeze,

Infectiocus Laryngotracheitis
Seed Virus,

The infectious laryngotracheitis virus {vaccine
strain) wag obtained from Indian Veterinary Regearch
Institute, Izatnagar,

Preparation of Infectious Laryngotracheitis Antigen.

Freeze dried ampuoles containing the seed virus,
vias diluted in one ml of sterile distllled water and
Q.2 ml each of the diluted viral suspengion was
inoculated into the choriocallantoic membrane of 25
numbers of ten days old aembryonated chicken eqggs, collected
from ILT free flocks, Five, ten days old embryonated
egas were kept as control after incculating 0.2 ml each
of sterile normal saline into the choricallantoic
membrane, The eggs were candled every daye. Fifth
day after lnoculation, the cmbryos were killed by

keeping them at 4°C for one hour, The allantoic f£luid
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and chorioallantoic mambrane £xom thce eggs inoculated
uith the virus vere ascptically harvested, Tha
choriocallantoic membrane of eggs inoculated with the
virus vas compared with thai of control, Using the
above material, the antigen for gel precipitation tcst
was prepared <og in case of I8 antigen. The antigen
prepared trag stored at =-20°C in two ml vials and uascd
wvithin one month,

Preparation of Infectious Leryagotracheitis Pyver Timune Serui.

Infectious laryngotracheiiis hypcr immune cerun
was prepared in the game vay as thaet of I8 except that
the suspension of TLT virue infected choricallantoic
remprane was injected instead of allantoiec fLluid.
Collection of Serum samples from ficld.

A total of 2,110 sarples of serum were collceted
Lrom dicferent breeds o poultry viz, Thitc Teghoxrn and
Rhode Island ! ed, belonging to various poultry units
located in Trichur and from Desl birds kept by Zavmors
in and around Trichur, Serum samples were also
collected Lrom birds slauchtercd at dilferent hotelg in
Trichur (Table 1). These serum samples were collected

over a period of six months.
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Preparation of aqgar.

Composition,
Noble agar 1,00 g

Sodium chloride B.50 g

Merthiolate 0.01 g

Distilled wvater 100,00 ml

The ingredients were mixed and the contents allowed
to beil. The medium was stored at 4°C in the
refrigerator until used.

Preparation of Slides,

Clean micro slideg of size 75 mm x 25 mm x 1 om
ware used for conducting agar gel precipitation test,
First they were coated with 1% agar in distilled waoter
and dried., ~ Two and a half millilitre of agar prepared
akove, was poured into each slides and allowed to set
by keeping 1t at room temperature and at 4°C for ton
minutes cacha.

Drocedure,

A template with a central and six peripheral
wells at 5 mm equidistance was madc. The wells were
4 mm in diameter, By placing the template underneath
the glass slides already prepared, wells were cut uesing
a glags tube of 4 mm in diametar. With the help of a

suction pump the agar material inside the well wag removed,
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Tegting of Hyper Immune Serum.

Twe wells of 4 mm in diameter each were cut on
the agar gel slide at s distance of 5 mm apart. The
antigens and hyper immunc sera prepared earlier were
taken £rom the deep freepe and thawed, The antigen
wag £illed in one well of the slide and the corresponding
anti serum in the other well, They were incubated st
37°C in a humid chamber, The gel slides were examined
at 18, 24, 36, 48 and 74 hours ianterval and the
reactions assessecd, Infectious bronchitlis and
infectious laryngotracheitis were tested in diffecrent
glides, similarly the sera collected from control
birds were also tested using IB and ILT antigens,
Testing of Field Serum Sample,

The serum samples collected from the £ield vere
pooled. One Jpool contained sera of ten birds.
Altogether there were 211 pooled serum samples made £rom
2,110 individual serum samples. The procedure for
conducting the gel precipitation test was simllar to
that of hyper imrmune serum except that the agar gel
slides with seven wells were used. Pour pooled
samples were tested in a3 single micro slide using
one positive and one negative control, Infectious
bronchitis and infectious laryngotracheltis were testaed

separately using the same pooled serum samplas,
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Staining of rogitive Slides. (Ywapinski, 1972)

Composicion of stain,
Brom cresol blue lg
Sodium acetate - acetic

acid buffer, 0.2 M,

Composltion of Decolouriger No., 1.

vethyl alcohol 45 ml
Glacial agelic «cld 10 ml
Diseilicd water 50 ml

Composltion of Decolourizer Mo. 2.

Tehyl alechol {(absolute) 40 ml

Glacial acetic acid 10 ml

Distilled uvater 50 ml

The positive slides werc soaked in tvo changes of

normal saline for 24 hours and then in distillied vater
for another 24 hours, The agar wvas covered with a moist
Vhatman's filter paper lio. I and dried at 37°C, ‘'"hen
the agar completely dried the filter paper uvas stripped
off, The gticked pleces of £ilter paper ueve renoved
by vetting the agar slightly with a decolourlizer and
rubbing gently. The dried agar slides vere irmersed in
brom cresol blue stain for 15 minutes and wers vashed in
decolourizer No. 1 tuice (each wash for 20 minutesg) and
then in decolourizer No, 2 for 20 minutes, Then the slides

vere dried at 37°C for one hour and vere mounted,
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Infectious Sronchitis

Chicken Umbrvo Inoculation,

The hthura surain of infectious bronchitis virus
inoculated into ten days old embryonated cgas did not
cause mortality of embryos even afcer the fourth day of
inoculation, lorrever, when sacrificed on the £ifth day
the Infected embryos revealed distinct duarfing and
curling vhen compared Lo tae uninfectod embryog, No
pock lesions vere seen on the chorloallantoic ~wembrane,

Tegting of Hyner Immune Serum.

N

The hyper lmnune serum prepared againet infectious
bronchitis virus uhen tested vith IR antigen in agar
gel slides, produced a distinet single line of precipitation
within 36 hours of incubation (Mg, 1) This liune wog
close and curved toards the antigen uell,

Testing of Field Serum Samnlcs,

™vo hundred and cleven pooled scrum samples wvere
tested against IB antigen for datccting the presence of
precipitating antibodics against TB virus, But none of

the samples gave a pogitive precipitin line,

Infectious laryngotracheitisg

Chicken Dmbrve Tnoculation,

The vaccine strain of infectious laryngotracheivis

virug incoulated into ten days old embryonated coge did notl
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cauce any mortalitly of embryosg even alfter Lhe {ifth
day of inoculation. Then compared to the controls the
choricallantoic membrane of infected cmbryos shoued
minute pocks scattered all over the rembrane.

Tegrina of liypar Tomune Serum,

The hyper irmune serum »repwwred against the
infeetious laryngotrachelitis varus when tesied uith
TLT antigen in agar gel slides produced a single linc
of precipitation of a Ciffuse nature vithin 36 hours
of incubation (Fig. 2). Thig linc vas close and
curved tovards the antigen well,

Testing oi Flcld Serum Samples.

Two aundred and cleven pooled serum samples viere
tagted against ILT «ntigen for detecting the prescnce of
precipitating antibodies agoinst ILT virus. Lut none

of the samples produced a positive precipitin line,
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DISCUSSION

Infectious Pronchitis

Chick Bmbryo Inoculation.

Mathura strain of infectious bronchitis virus
incculated into ten days old embryonated cggs did not
cause mortality of embryos even after fourth day of
inoculation. But in contrast to the uninfected embryos
to infected embryos when sacrificed on the £ifth day
showed curling and dwarfing, which have been considered
ag pathagnomonic in IB, HNo pock lesions were geen on
the chorioallantoic membrane, asplin {1948), Fabricant
{1949) and Van Rogkel (1955) noticed the curling angd
dwarfing of embryos when inoculated with IB virus,
Verma et al. (19568) observed similar lesions by
inoculating suspensions of infected lung and trachea
into the chicken embryos. Hofstad (1272) also recorded
similar lesions in chick embryos inoculated with IB
virugs. 'The result of the present study was aimiler to
the £indings described by these earlier workers,

Testina of Hyper Immune Serum.

The hyper imnune aera prepared against IB virus
when tested uvith IB antigen on agar gel slides produced
a distinct single line of prewipitation, close and

curved towards the antigen well, within 35 hours of
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incubation at 37°C, in humid chamber. This curving
and closeness of precipitin line towards the antigen
well could probsbly due to higher concentration of
antibodies in the sera and higher molecular weight

of antigen (Cunningham, 1978), Verma (1963),

Adlakha (1966), Tripathy and Kar (1973) and lLohr

(1974) have noticed only a single line of precipitation
when the positive serum was tested with IR antigen,

put toernle (1959) and Kumar and Mallick (1971)

have noticed two precipitin lines in certain positive
samples tested vith IS antigen. The IR antigen they
used contained more than one strain of IB virus and

the two precipitin lines which Lhey have observed

may be due to the difference in the antigenicity of strains
used, Since in this study only one strain (Mathura
strain) was used ag ancigen and for producing hyper
irmmune sera, only one line of precipitation tas noticed
and thie is In agreement with the findings of most of
the workers.

Tegting of Fleld Serum Samples.

A total of 2,110 serum samplos were collected,
pooled into 211 groups and tested by agar gel
precipitation test, [None of the samples gave a positive

reaction. In India IB was first reported by Verma (1965)
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and subseguently by adlakha (1966), Thelr studies
wers mainly based on serologlcal tests, They
employed both gerum neutralization and agar gel
precipltation testg for screenlng the birds againgt
ID. Tn these tests they noticed that both the
tastg gave almost the same results, Put Kurar and
Mallick (1971) emploving serun ncutratigzation test
noticed & higher percentage of incidence of IB
infection than with agar gel precipitation tost, They
obgerved that this was due to the garly disappearance
of precipitating antibodics.

In the present study serum samples were collected
from different localitiesz in Trichur, These serum
samplecs gould be considered as representative samples
because, the collection vas nade not only {rom birds
maintained in a confined sysiem, but also from birde
reared in individual houses and {rom kirds slaughlitered
in hotels, The saca collected from houses and hotcls
were of Desi birds. The management practices adonted
by farmers were such that the birds vere aliays oxn to
infection. The scra gollcgted from blrdae slaughtorea
in hotels 1¢re also a good raterial for conductiing
serological screening against IB, becausce thesge bivds

were brought from different villages by the vendors.
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The farmers dlspose of their birds only vhen thay
become wiproductive, Since the serum samples were
collected from different sources and over a period

of six months, precipitating antikodieg against 1B
virus, if praseﬁt, could have been detected from

the serum samples by agar gel precipitation test,
Serun samples were tested by agar gel precipitation
test only against Mothura strain of IB virus, because
no antigenic difference was observaed between
different strains of IB virus (ioernle, 1%60)., dince
all the samples tegted gave a uniformly negative result
to agar gel precipitation test, it was inferred that
IB infection was not prevalent in Trichur and its
suburbs,

Mahalingam et al. (1973) observed that IB was not
prevalent in Ancdhra Pradesh, Karnataka, Tondichery and
Kerala., Murthy gt al, (1577) in their study found that
IB wag prevalent in Andhra Pradesh and Karnataka, No
survey was conducted to find ocut the prevalonce of ID
infection in Kerala after 1973, Hair (1979) could not
encounter lesions suggestive of IB infectlon in any of
the birds autopsied during the period 1960 to 1978 in
the Department of Pathology, College of Veterinary and

Animal Scienceg, lMannuthy. The results of present
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study agree with that of Mahalingam et al. (1973)
and Nair (1979},

Infectious laryngoctracheitis
Chick mbryo Inoculation,

Vaceine strain of ILT virus inoculated into ten
daye 0ld embryonated eggs did not causge mortality of
enmbryos even after the fifth day of inoculation,
on examination of these embryos on the sixth day, the
choricallantoic membranes have shown minute pocks
digtributed zll over the membrane, Burnet (1934)
noticed two types of pocks on the chorioallantoic
membrane of ILT virus infected chick embryos, viz.
large pocks with opaque periphery and necrotic centre
produced by wvirulent vwirus and small pocks without
necrosig produced by less virulent ILT virus., Singh
et al, (19564) noticed pin point to pin head sized
white pocks on the chorioallantoic membrane of embryos
inoculated with suspensicn of lung and trachea of
infected birds, They obaerved that the pocks
increased in cize upon serial passage. This was
attributed to the increased virulence of the virus on
serial passage, Vhen the virulence was enhanced, the
size of the pocks was also found to increase
correspondingly. But Panda and Singh {1967) have
noticed only one type of pocks of one to two mm

diameter on the chorieallantoic membrane of embryos
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inoculated with virulent ILY virus, Since a miid
virulent vaceing strain was used in the vprosent siuvdy
for c¢nick embryo incculation, omly gmall pocks were
produced on the choricallantole merbranc, This
£inding agrees wvith the obscrvations of Burnct (1934
and Singh et al., (1964).

Testing of Iyper Inmne Serum.

The hyper irmmune gera prepared against ILT virus
when tasted with TLT antigen on agar gel slides, produced
a gingle diffused line of precipitation, close and
curved tovardsg tne antigen vwell, uvithin 36 hourg of
incubatioa at 37°C in a humid chamber, The eurving
and closeness of the precipitation line wovards the
antigen well could probably due to higher concentration
of antibodies in the sera and hidhor molecular . cight
o0& the antigen (Cunningnam, 1973). ogt of the
workers nave noticcd e gingle line of precipltation
whan the ILT nogitiwve serum vas testcd by agoar ce.
precipitation maethod. Dut Jordan and Chukb {1662)
have noticed tuo lines of precinitation in a few
positive cases of ILT, Pragad and *=lik (1968h)
have also notaced two lines of nrecipltation in @ case
of ILT. Tut Verma and "falik (1968) could observz two

lincs of precipitation only in 14,7 of samples tasted,
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However, they have observed two lines of precipitatilon
with hyper immune sera collected teén days after the
last injection, So they assumed that the antibody
fraction responsible for the sccond line of precipitation
might have only a short span of life resulting in the
early disappearance from the blood, In the present study,
the hyper immune serum was collected fifteen days
after the last injection. The antibedy fraction
responsible for the second line might have disappeared
from the blood when the serum was collected on the 15th
day, 50 a single line of precipitatlon was obtained,
Thias agrees with the findings of the above workers,
Testing of Field Serum Samplesm.

A total of 2,110 serum samples wera collected,
They were pooled into 211 groups and tested by agar
gel precipitation test. None of the samples gave a
positive reactfon, ‘toernle and Brunner (1961)
employed agar gel precipitation test for the f£irst
time for demonstrating ILT precinitating antibodics
in the serum of infected birds, ILater Jordan and
Chukb (1962), Ahmed and Monreal {(1963) and others
employed thig test to find cut the incidence of ITWT
in the field, In India agar gel precipitation
test was uzad by Prasad and Malik (1968b) for testing

a limited number of serum samples for diagnosing LT
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infection in a Toultry farm attached to the Velerin:iry

College, *“lathura. They gol only tuo positive cases
ocut of the 150 serum samples tested, Later Verma
and Malik (1968) have rerorted 66,17 incidence ol LW

infection from che same Larm. They also tested

73 gevum sowples Srom Ranipet, Madras but none of tnc
sarples gave nositive reaction,

In the present study the sera emplnyced Zor
sorecning birds ageinst TLT was the some as that used
for sereening birds against IB inlection, These
samples have such a diversity in kreed, age, location
and time of collection wvhich make them suilable for
screening field infection by agar gel precipitation
test, Iahalingarm gt al, (1973) have moticed a lou
percertage of infeetdon of ILT in Xarnatake ang Andhra
pradesh but no evidence of infeetion in Kerala,

But turthy gt al. (1977) noticed a Hoher Pereentage of
ILT infection in Karnataka and Andhra Pradesh, o
suiv?y was conucted Lo £ind out the prevolence of
ILT infcction in rerala oince the study of

et al. (1973), ‘lahaldsnan

hY;
Nalr (1879} could rot encouner lesio
LORs sy~
SUIGT 9hive
. -
he birds Atopgieg Jur;
the Jenirtme ]

oL ILT infection in any of
the wariocd j1o0sn Lo 1979 in "

AL of i thology
»



34

Colloge of Veterinory and snimal Sclenceg, Mannuchy,

~he results of the present study regarding the
occurrence of ILT infection in and around Trichur,
concur with the obscrvations of “ehalinjam gt al.
(1073) and Nair (1979).

agar gel prcolpitation and serum heatralization
Ltestz Uere thc usval methods emplosed for nass
screening of birds against ID and TLT infectiong
(Verma and talik, 1968), Inspite of the wact that
the precipitating antibodies appsar and disappear
repidly in the birds after infection making the
agar gel precipitation test comperatlively less
sengitive than serum ncutralizatlon test, it uag
still considerad to be the test of choice. Tt rag
simple, economical and requires only less amowit of
reactants. A large number of serum samples can be

tested within a short poriod of time Vith thig toqs
i

According to Verra gt 21, (1968) in an or
? 1

—

N o shotring
igh incidence of infection, it is Immaterial if
2 a

few cagses are not detected by the agar el
precipitation test, on ihe other hang ip an are,
showing loy p rcentage of infection ag deteatcq )
agar gel precipltarion test, it is advigable to 7

conduct se i
Serum neutralization with "agar gel

j$£39 eCipi ta t-—' on test llegatide Sa‘-liales ’ i!} Qr +
de! L]
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£in out the exact ineidenca. In the present study
all the samplrs tested gave ncgative rosulil vith agar
gel precipitation test. So it wag considered
unneecssary to ccnduct gerum neutralization test with
the serum samples, as all the gerum samples may not
be {rom bixds of same immune status,

In the present study serum samples were collected
£rom diverse sources, spreading over a long pericd
and precipitatinn antibodies, if present in the woultry
population, would have been detected at least in a
few samples by agar gel precipiltation test. Since
all the samples cave uniformly negative results, it
wag considered beyond doubt that IB and ILT infeclions

do not exlist at least in and around Trichur,
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A total of 2,110 serum samples vere collected Lrow
the birds of different ages, COWM rising of 'hite
Laghorn, Thode Island Red and Desi birds from diZferent
farms, households «nd hotels logated in Trichur district,
Thege serwn samples were tested against inlectlious
bronchitis and infectious laryngotracheltls by agar
gel precipitation mrthode The sorum samplos vere
groured into 211 nools,. rrecipitating antibodiesn
to infectious bronchitis and infoctious laryngoiracheitis
were tested separately on differeni agar gel alidss,

Tne antidgen: used for {esting these £ield somples
were prepared using the choricallantolc membrene and
allanioic fluid of infected embryos, The potcavy
ol these antigens was tested by conducting agar jel
precipitation test with corresronding antiserg
prepared in thite Leghorn male chicks of gix o st
wvecks of age,

Then the £ield serin samplos vore tested uith thig
ancigen, none of the samples gave a vrecipitin line
either to infectious bronchltis or to infectious
laryngotracheitis,  Since all the sampleg gave

) Uniformiy

negativ I
e resuli to agar gel rreeivilation lesi it
5 .
assu } -
sumed that these tuo viral dlscases are not
0 b}.ﬂ -
in and aroung Trichur, e
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Table I Details of serum samples collected fran the field

/-.—_,"'
- B r e eas o f F o wlys
.. ame of powitry hite leghorn  Rhode Island Red Deal birds ~ocor Total
Sle  gopps/hotels Ho,0f NoJ.OE
0. Nos Of  HNo. Of No. of No. of No. of  No, of 28F2 pools
sera 1s sera pools  sera pools Collec- tested

poo
collected tegted collected tested collected tested €

o= rarala Agricultural

L e University loultry 450 45 S0 5 —
rarm, Mannuthy. - 500 50
pethany Convent
2, Poultry Farm, 60 6 — - _—
Kottappadye - 60 6
Chacko'a Poultry
3¢ parm, Annakara, 40 4 - - - - 40 4
4 Ambassador Hotel, —
* Trichucs - - - 140 14 140 14
Hotel liberty, —
* Trichure - - - 120 12 120 12
6 rinsotel, —
* rrichur. - - - 150 15 150 15
7 from individual —
* houses. = - - 1,100 110 1,100 110

Total 550 55 50 5 1,510 151 2,110 211
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AR TRACT

Infectious bronchitig and Infectious lavyngotracheltis
arc the tvo viral diseoses of poultry responsible {or
economic loss to the poultry industry by tay of decreased
egg production, moor quality of eggs, decreased fecd
efficiency nd loss of weight gain. These disceases
have been reportad from the neighbouring states of
Kerala, In the pregent study a serolegical survey
was carried out to understand the prevalence of these
two diseacec in the poultry population in and around
Trilchur,

A total of 2,110 gerum samples have becn collected
£rom the field, compricing of thite Leghorn, Rhede
Island Red and Desi birds belonging to dificrent age
qroups, Serum samnlea were collected from organised
farms, from birds hept by farmers and from the birds
slaughtered in different hotels at Trichur,

These serum samnles were tested ageinst the
infcetiouns bronchitis and _ni{ecticus larvnaotracheitis,
by emmloying agar gel precipatation test, The
choricalliantoic membrane and allantoic £luld of infected
erbryos verae used for the preparation of antigoens for
agar gcl precipitation test, The potency of antigens
vas testaed by conducting the agar gel precipitation

test uvith corresponding hyper immune sera prepared in



White Ieghorn male chicks of six to eight weeks of
age. A line of praecipitation was obtained in both
cases which was close and curved towards the antigen
well, because of the high coneentration of antibody
in the sera and due to the high molecular weight

of the antigen. In the case of infectious
bronchitis the line of precipitation was distinct
where as in case of infectious laryngotracheitis

it was diffused,

The antigen, thoge efficacy was tested using
hyper immune sera, was used to tesgst samples of sera
collected from the f£ield. The samples were pooled
to 211 groups and tested for the presence of
infectious bronchitis and infectious laryngotracheitis
precipitating antibodies geparately by agar gel
precipitation test, None of the samples gave
precipitin line either to infectiouz bronchitis
or to infectious laryngotracheitls, So 1t vas
assumed that both of these viral diseases are not

prevalent in Trichur and its suburbs,



