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INTRODUCTION



INTRODUCTION

Kerala has agriculture based rural economy and nosi, 
of the agriculturists in Kerala are either medium, 'nail 

or marginal farmers. r significant percentage oi income 

of small and marginal farmers comes from livestock and 
poultry. Kerala has a poultry population of 130.43 lakh3 
as racr the 1977 census and on an average 1,050 millions 

of eggs are being produced every year. Moot of these birds 

are reared under back yard condition. These nirds ore 
mainly kept for egg and meat. The two most important 

viral diseases which cause a drop in egg production are 

infectious bronchitis and infectious laryngotracheitis.
Avian infectious bronchitis (ID) is an acute, highly 

contagious respiratory disease of chicks characterised 

by tracheal rales, coughing and sneezing, produced by <i 

virus belonging to the family Coronaviridae. In young
chicks there may be nasal discharge and in laying floats 

there is usually a drop xn egg production. The first 

report of avian infectious bronchitis was made by 
Fchalk and Hawn (1931) in North Dakota, U.S.A. Tne 

available literature shows that this disease is prevalsnt 
in India. The occurrence of infectious bronchitis was 
first established in India by Verna (1965) and subsequently by 
Adlakha (1966). Mahalingam er al. (1973) reported that IB



is not prevalent in Andhra Pradesh, Kerala, Karnataka 
and Pondichery. But Eiurthy et al. (1977) reported the 
incidence of IB in Andhra Pradesh and Karnataka. Therci 
is dearth of published literature regarding the incidence 
of IB in chickens in Kerala.

Infectious laryngotracheitie (ILT) is a disease 
affecting the respiratory tract of chickens characterised 
by signs of respiratory difficulty, gasping and 
expectoration of bloody exudate and is produced by a 
virus belonging to the family Herpetoviridae. This 
disease was first reported by m y  and Tittsler (1925) 
from United States. In India ILT v?as first reported 
by singh et al. (1964) by isolating the virus from 
infected birds in Uttar Pradesh, mhalingam et al_. (1973) 
reported a very low percentage of incidence of ILT in 
Tamil Nadu, Karnataka, Pondiehery and Andhra Prade3h 
and no incidence in Kerala. Murthy et al. (1977) reported 
a higher percentage of ILT in Andhra Pradesh and Karnataka.

Infectious bronchitis and infectious laryngotracheitis 
can be diagnosed on the basis of various tests like 
isolation of virus in chicken embryo, demonstration of 
lesions in chorioallantoic membrane as well as in the 
embryo and detection of neutralising and precipitating 
antibodies in the serum samples of infected/convalescent
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birds. Out of those methods serum neutralization anc. 
agar gel precipitation tests are usually employed for 
screening the flocks. The agar gel precipitation test 

has been preferred over serum neutralisation test by 
t'oernlQ and Drunncr (1961), Ahmed and SSonreal (1963) and 
Lezhava (1964), This test is simple, economical, 
requires less amount of reactants and result could be 
obtained within four to five days. Tore over large 
number of serum samples can be tested in a very short time.

Avian infectious bronchitis and avian infectious 
laryngotracheitis are the two main respiratory diseases 
of noultry which are responsible for very great economic 
loss to the poultry industry by way of decreased egg 
proauction, ooor quality of eggs, loss of weight gain 
and decreased feed efficiency. rven thougn 1nhalinga~i et al. 
(1973) reported that these two diseases ate not prevalent 
in Kerala, there are often complaints fro? farmers 
that a sudden drop in egg production is noticed in their 
£1o c k s. Since these two viral infections are associated 
with lowered egg nroduction and no investigation has been 
done to identify the cause of lowered egg production due 
to these infections in Kerala, it was decided to undertake 
a systematic survey on tee occurrence of these txra viral 
agents among the poultry population in and around Trichur, 

by employing agar gel precipitation test.

3



REVIEW OF LITERATURE



RCVIETJ OF LITERATURE 
Avian Infectious Bronchitis

Avian infectious bronchitis was first reported by 
Schalk and Hawn (1931) who observed the disease among 
young chicken in Worth Dakota, U.S.A. However, it was 
later observed that the disease was common in laying 
flocks as well. Subsequently several reports of the 
disease were made by Beaudette and Hudson (1933), Bushnell 
and Brandly (1933) and Beach and Schalm (1936) in United 
states. toernle (1959) and Uoemle and Brunner (1960) 
demonstrated infectious bronchitis antibodies by agar gel 
precipitation test. Uoernle (I960) has not observed 
any difference between German strains, Beaudette strain, 
Connecticut and Massachusetts strain by agar gel precipitation 
test. ritter (1962) was able to demonstrate precipitating 
antibodies from seventh day of infection and it persisted 
for 20 to 94 days. tinterfield and Hitchnor (1962) 
reported nephrosis associated with an outbreak of 
infectious bronchitis eventhough most of the lesions 
were confined to the bronchi. This syndrome was also 
reported from Australia by Cumraing (1963) and appeared 
to be more severe than that occurred in United States.

In India occurrence of IB was first reported by 
Verma (1965) and subsequently by Adiakha (1966). Their



studies were mainly based on serological tests. They 
used both serum neutralisation and agar gel precipitation 
tests for screening the birds* Verma et al. (I960) 
reported the occurrence of IB infection in the Veterinary 
college Poultry Farm, Mathura. The diagnosis was based 
on the isolation of IB virus - like agents in the 
embryonated chicken eggs and by serum neutralization test. 
Characteristic embryo mortality and gross lesions in 
experimental studies proved that these agents were 
infectious bronchitis virus. Kumar and Mallick (1971) 
conducted a serological survey on the incidence of this 
disease based on serum neutralization and gel precipitation 
tests* Sera of birds from 28 poultry farms were examined 
and they have established the wide prevalence of this 
disease In India. The percentage of incidence of IB, 
noted by serum neutralization test was QTi, IQ*', 53% 
and 94%, whereas the percentage of incidence noted by 
agar gel precipitation test was 50v', 50%, 11% and 27'" 
respectively in Uttar Pradesh, Delhi, Punjab and 
Maharashtra. Dawson and Gough (1971) could not observe 
any appreciable difference in antigenicity between fifteen 
British strains of IB virus when compared with seven 
standard reference strain of IB virus by cross neutralization 
test In chicken embryos. Khanna et al. (1972) conducted
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a study on the occurrence of avian respiratory mycoplasmosis, 
infectious bronchitis and infectious laryngotrachei tis in 

Maharashtra and in some of tho northern states of India 

based on a systematic serological survey. They have 
examined the sera of birds from 34 farms. Plate 
agglutination test was employed for avian respiratory 

mycoplasmosis and gel precipitation test was used for the 
detection of IB and XLf. on tno basis of gel precipitation 
test the prevalence of IB was noticed in 20 farms.

flathur et al. (1072) made an attempt to detect the 
occurrence of precipitating and neutralising antibo'ics 
against IB and I Li in rrsvgratory birds, to understand the 

episootology of these diseases. But they could not 

detect the same in migratory birds.
Mahalingam ct al. (1973) conducted a detailed study 

on the occurrence of infectious bronchitis in South India. 

They reported that toe incidence of IP was as low as 0.015' 
in Tamil Hadu. Tney also stated that this disease 
was not prevalent in "'ndhra Pradesh, Karnataha, nondichory 
and Kerala. Opitz ard Kamara (1973) reported the 

incidence of avian infectious bronchitis in commercial 
poultry farms in sierra beone, The occurrence of 

neutralizing antibodies against IB virus was as high is 
SS^. In a similar study conducted in Orissa, Tripatny
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and Kar (1973) observed only 8,2% IB infection in poultry. 
Lohr (1974) conducted a study to assess the prevalence 
of neutralising and precipitating antibodies against IB 
in both laying and broiler flochs. He could detect
positive reaction in 15 laying flocks out of the 20 
flocks examined. Of the 15 positive flocks, seven flocks 
gave positive reaction both by serum neutralisation and 
precipitation tests, while only five flocks gave positive 
neutralization reaction and the rest three flocks 
gave only positive precipitation reaction. Out of the 
13 broiler flocks examined, nine flocks were positive for 
both the tests.

Singh and Malik (1974) conducted a study to find out 
the highest concentration of virus in the inoculated chicken 
embryos for conducting the agar gel precipitation test.
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) confimed the occurrence of 
infectious bronchitis virus in Uruguay by experimentally 
reproducing the disease by inoculating the two recently 
isolated strains of virus into the trachea of 1 to 25 
days old chicks and studying the characteristic symptoms, 
lesions and hlstopathology. Murthy ct al, (1977) reported
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the incidence of 13 in chicken in Andhra Pradesh and 

Karnataka based on serological survey. They collected 
sera from rhite Leghorn, Rnode Island Red and crossbred 
birds from 36 farms under private and public sector. They 

observed 11.535' infection in Andhra Pradesh and 17.77° 

infection in Karnataka state.
Lohr (1977) made a trial to find out the cause of 

sudden drop in egg production in laying flocks in. New 

Zelanti. He observed tnat IB vas likely to be the moat 
important single disease responsible for this condition.

ilolnes and Derbyshire (1978) have studied tne ability 
of nine strains of IB virus to induce chicken interferon.

Out of the nine strains studied, six strains of Id virus 
we.+e not susceptible to the inhibitory eifects of chic.cen 

interferon.
Gough and Alexander (1978) compared the different 

serolojical tests like serum neutralisation, haemagglutmation 

inhibition, complement fixation and agai gel precipitation 
test for measuring the nrimary immune response to lu 

vaccine. Tne serum neutralization titre shotted considerable 
variation for individual chicken and large number of bj rds 

were negative over a period of 14 weeks after vaccination. 
Positive liaemagglutination inhibition titres were rcsordid 
for most birds at one week after vaccination and these



persisted Cor a period of 14 weeks. The results 
obtained with agar gel precipitation tests were transient, 
variable and did not compare well with results obtained 
by other tests. The highest litre among agar gel 
precipitation reactors was seen two to three weeks after 
vaccination. Kost birds showed positive titrss with 
complement fixation test some time after vaccination 
but titres were low and did not correlate uith results 
obtained by other tests.

An immune electron microscopy agglutination technique 
was developed for serotyping avian infectious bronchitis 
virus using Connecticut and Slaasachusettes 41 
serotypes by Odenwald et al. (1970). The positive 
oases were determined by finding the aggregation of 
virus and antibody on the grid.

Peters et al. (1979) conducted an e?q>eriment to 
find out the susceptibility of organ cultures of chicken 
kidney and oviduct to a vaccine strain of IB. The 
minimal infectious dose of the n 52 strain of infectious 
bronchitis virus for organ cultures of oviduct and 
kidney was 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 magnum and uterus of mature oviduct.

Infectious Laryngotracheitis

Infectious laryngotracheitis was first reported 
by May and Tittsler (1925) who described an outbreak 
in North America. Beaudette (1930) first reported 
that this disease was caused by a filterable agent and 
this was then called infectious bronchitis. Since the 
bronchi were not involved in this disease and lesions 
were confined to larynx and trachea. Beach (1930) and 
Graham 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 hosts for 113’.
Seddon and Hart (1935) studied the occurrence of ILT 
in fowls in New South Wales and identified the disease 
on the basis of typical growth of the virus on chorio­
allantoic membrane of chicken entaryo. Beaudette et al.
(1948) have grown the virus in embryonated turkey and 
chicken eggs. The lesions noticed on chorioallantoic 
membrane were grayish plagues of about three to four mm 
in diameter, Satriano et al. (1957) Isolated a mild 
strain of ILT virus from the lacrimal fluid of 19 days 
old Cornish cross chicks which did not show any
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respiratory signs. Cover and Benton (1958) isolated 
virus similar to or identical vith ILT virus from 
chicken shooing symptoms of chronic respiratory 
disease,

h'oernle and Brunner (1961) studied the importance 
of agar gel precipitation test in the diagnosis of 
XU£, using antigen prepared from chorioallantoic 
membrane of infected chick embryos and serum from 
infected fowls. Specificity of reaction m s  confirmed 
by comparative tests with avian infectious bronchitin, 
fowl pox and Hewcastle disease, Jordan and Chubb 
0962) determined the influence of the concentration 
of sodium chloride on agar gel precipitation test.
They found that 8^ salt concentration was necessary 
for the detection of threshold amount of either antigen 
or antibody. Using the agar gel precipitation test 
the identity of ILT precipitating antibodies xjas 
demonstrated in 40 samples of field sera from Great 
Britian, one from Australia and two from New Zealand. 
They compared egg inoculation and gel precipitation 
test for the diagnosis of II/T and its differentiation 
from fowl pox. They could not isolate the virus from 
the trachea of birds died of this disease, but the 
sera collected from these birds gave a positive agar
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gel precipitation teat. Ahmed and Monreal (1963) 
used agar gel precipitation test for the detection of 
latent form of ihT in fowls in Germany. out of the 
139 sera collected from seven farms, 41r' was positive.
The disease was subclinieal in nature with complications 
of other respiratory disease. Jordan (1964) reported 
that ILT virus was more readily grown when inoculated 
by the "dropped" chorioallantoic membrane 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 il/r 
into chicken embryos and their presence was demonstrated 
by agar gel precipitation test using the supernatant 
from a centrifuged homogenate of infected chorioallantoic 
membrane as antigen and immune serum prepared in 
fowls or rabbits as antibody. The wells in agar were 
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. Precipitating antibody 
was detected in serum of birds which had recovered 
from the disease or from the birds which were vaccinated 
against ILT.

Singh et. al_, (1964) reported the occurrence of 1VS

IS



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 poultry by cultivation, 
propagation and serum neutralization test in developing 
chick embryos, Prasad and rialik (1968a) have isolated 
two strains of ILT virus, one from the Veterinary College, 
Poultry Farm, Mathura and other from Poultry Farm,
Babugarh, The identification of the virus t;aa made by 
various tests including, virus neutralisation xxith 
known ILT hyper Immune serum* They could neither 
isolate Newcastle disease virus or fowl pox virus 
nor detect antibody against Newcastle disease or fowl 
pox In the sera of these birds, Prasad and Malik 
(1968b) randomly collected 150 serum samples from Mathura 
and Babugarh and tested them for the presence of ILT 
virus antibodies. Only two samples gave positive 
reaction. Verm and Malik (1968) conducted a serological 
survey by employing agar gel precipitation test for 
the detection of ILT in various parts of India, They 
have observed 66.1^ and 65.7^ infection at the 
Veterinary College Poultry Farm, Mathura and Regional 
Poultry Farm, Mathura respectively. They have also 
noticed a low percentage of infection in Hyderbad but
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no incidence in Ranipet. Sahcer et al, (1969) detected 
the presence of IL? in chicken in Andhra Pradesh from 
an outbreak by studying the symptoms, morbidity, 
mortality, hiotopathological picture and serological 
evidences. Khanna et al. (1972) conducted a study to 
find out the occurrence of avian respiratory mycoplasmosis, 
infectious 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 farms 
out of the 34 farms they have screened. Mahalingam et al.
(1973) conducted a serological survey to detect the 
occurrence of avian respiratory mycoplasmosis. Infectious 
bronchitis, infectious laryngotracheitis and chicken 
embryo lethal orphan virus in southern states of India, 
of the 1,784 pooled serum samples examined, 544 were 
positive for avian respiratory mycoplasmosis, 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 age. They have also reported that 
ILT was not prevalent in Kerala, but noticed the 
incidence of 0,001% ILT in Tamil JJadu, 1.46% in 
Karnataka, 3.57% in Pondichery and 0.02v in Andhra
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Pradesh, Lohr and Saywell (1976) detected the 
prevalence of ILT antibodies in poultry In Hew 
Zealand. By using serum neutralisation test in 
chicken embryonic kidney cell culture, they have 
observed ILT antibodies in sera of 14 flocks out of 
54 flocks (26%) examined, A neutralising index of 
1.5 or more was considered positive. All the ten 
broiler flecks examined were negative, Sftarma and 
Mehrotra (1976) conducted a study to find out the 
incidence of ILT infection in poultry in Rajasthan by 
employing gel precipitation and serum neutralisation 
tests. out of the 290 serum samples tested toy agar 
gel precipitation test 63 samples were positive <21.7''). 
The serum samples negative by agar gel precipitation 
test when tested by serum neutralisation test, gave e 
serum neutralisation index of 0.7 which was considered 
negative, Murthy et al. (1977) employing the agar gel 
precipitation test reported an incidence of 38.63% 
of ILT infection in Andhra Pradesh and 15.55% in 
Karnataka.

Meulemans and Halen (1978) compared three methods 
of diagnosis of ILT. They could detect only 60% 
of cases by direct immunofluoreecence method from 
cases detected by virus isolation in chick kidney

15



cells or In e"ibryonatina eggs. So they advocated 
coupling of direct irmunofluorescence on tracheal 
sections xilth virus ieolation and irnmunofluorcncence 
in chick kidney cells as the good practical method for 
detecting ILT infection in sick birds. xde (1973) 
has studied the sensitivity end specificity of the 
fluorescent antibody technique for detection of ILT 
virus. He has compared the efficacy of fluorescent 
antibody test xjith Isolation of virus by inoculating 
clinical materials into chorioallantoic merrbrane of 
chicken embryo. He has observed a high degree of 
correlation between these tests.
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MATERIALS AND METHODS



r?ATEr  TA L r> a d  ’ r T i io n s  

infectious Bronchitis
Seed Virus.

The infectious bionchitis virus (Mathura strain) 

was obtained from Indian Veterinary Research Insritutp, 
Izatnagar.

Preparation of Infectious Bronchitis Antigen.

Freese dried ampuolco containing tne seed virus was 

diluted in one ml of sterile distilled water and 0.2 nl 

each of the diluted viral suspension was inoculated Into 
the allantoic cavity of 25 numbers of ten days old 

cnbryonated chicken eggs, collected from 13 free 
flocks. Five, ton days old ernbryonatcd eggs were 
kept as control by inoculating 0.? ml each of sterile 

normal saline into the allantoic cavity. The embryos 

were examined daily for any change. After the fourth 

day of inoculation, the embryos were killed by keeping 
them in the refrigerator at 4°C for one hour. The 

virus inoculated and the control embryos were examined 
for the presence of lesions. The allantoic fluid 

and chorioallantoic membrane from the eggs inoculated 

with the virus, "ere aseptically harvested. After 
freezing and thawing, the chorioallantoic membranes 
were finely triturated in sterile mortar and pestle
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using sterile aberassive sand. To the triturated 

material, the harvested allantoic fluid was added 
at the rate of one nl per chorioallantoic membrane.

“UTter thorough mixing, the suspension was centrifuged 

for 20 minutes at 2,500 rpm in a refrigerated 

centrifuge maintained at 4°c. The supernatant 
so obtained after centrifugation was used as antigen 
for gel precipitation test. This was stored at 

-20 ®c in two ml vials and was used within one month,
The remaining allantoic fluid was used for preparation 
of hyper immune sera.

Preparation of Infectious Bronchitis Hyper Immune Serum.

Six ' hi te Leghorn male chicks of six to eight 
weeks old obtained from the University Poultry Farm. 
Mannuthy were used for the production of IB hyper 

immune serum. The blood from these birds was collected 
and serun was seperated. This serum was tested 

against the common poultry infections and was round 

negative. Four birds were given 0.25 ml each o£ tfe 
allantoic fluid harvested earlier, by intratracheal 
route and 0.25 ml each through subcutaneous route 

on the first day. Two birds were kept as control.
Three more injections in increasing doses of 0,75 ml,
1.0 ml, and 1.5 ml each were given in equally divided



doses by subcutaneous and intramuscular routes on 
every alternate day . Two weeks after tha last 
Injection, blood from each of these birds was collected 
and serum separated and stored at —20*0 in the deep 
freeze in separate vials. The blood from the control 
birds via.8 also collected on the same day, serum 
separated and stored at ~20°C In the deep freeze.

Infectious Laryngotracheitls
Seed virus.

The infectious laryngotracheitis virus (vaccine 
strain) was obtained from Indian Veterinary Research 
Institute, Izatnagar.
Preparation of Infectious Laryngotracheitis Antigen.

Freeze dried ampuoles containing the seed virus, 
was diluted in one ml of sterile distilled water and 
0.2 ml each of the diluted viral suspension was 
inoculated Into the chorioallantoic membrane of 25 
numbers of ten days old embryonated chicken eggs, collected 
from ILT free flocks. Five, ten days old embryonated 
eggs were kept as control after Inoculating 0.2 ml each 
of sterile normal saline into the chorioallantoic 
membrane. The eggs were candled every day. Fifth 
day after inoculation# the embryos were killed by 
keeping them at 4*c for one hour. The allantoic fluid
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and chorioallantoic membrane fron the eggs inoculated 
with the virus were aseptically harvested. The 

chorioallantoic membrane of eggs inoculated with the 

virus was compared with that of control. Using the 
above material, the antigen for gel precipitation test 
was prepared as in case of IB antigen. The antigen 

prepared was stored at -20°C in two ml vials and used 
within one month.
Preparation of Infectious Laryngotracheitis Hyper Inmine Benin.

Infectious laryngotracheitis hyper immune cerun 
was prepared in the same way as that of IB except that 
the suspension of ILT virus infected chorioallantoic 

memorane v,as injected instead of allantoic fluid.

Collection of scrum samples from field.
A total of 2,110 samples of serum were collected 

from different breeds o" poultry viz. white heghorn and 

Rhode Island ied, belonging to various poultry units 
located in Trichur and from Dasi birds kept by farmers 
in and around Trichur, Serum samples were also 

collected from birds slaunhtercd at different hotels in 

Trichur (Table 1). These serum samples were collected 
over a period of six months.



Preparation of Agar*
Composition.

Noble agar 1*00 g
Sodium chloride 8.50 g
fterthiolate 0*01 g
Distilled irater 100*00 ml

The ingredients were mixed and the contents allox-red 
to boil. The medium was stored at 4°C in the
refrigerator until used*
Preparation of Slides*

clean micro slides of sise 75 mm x 25 mm x 1 nam 
were used for conducting agar gel precipitation test.
First they were coated vrith 1% agar in distilled water 
and dried. Two and a half millilitre of agar prepared 
above# was poured into each slides and allowed .to set 
by keeping it at room temperature and at 4°C for ten 
minutes each*
Procedure.

A template with a central and six peripheral 
wells at 5 mm equidistance was made. The wells were 
4 mm in diameter* By placing the template underneath 
the glass slides already prepared# wells were cut using 
a glass tube of 4 mm in diameter* With the help of a 
suction pump the agar material inside the well was removed



Testing of Hyper Immune Serum.
Two wells of 4 m  In diameter each were cut on 

the agar gel slide at a distance of 5 mn apart* The 
antigens and hyper immune sera prepared earlier were 
taken from the deep freeze and thawed* The antigen 
was filled in one well of the slide and the corresponding 
anti serum in the other well* They were incubated at 
37°c in a humid chamber. The gel slides were examined 
at 18* 24* 36* 48 and 74 hoars interval and the 
reactions assessed. Infectious bronchitis and 
infectious laryngotracheitis were tested in different 
slides. similarly the sera collected from control 
birds \jere also tested using IB and ILT antigens.
Testing of Field Serum Sample.

The serum samples collected from the field tjere 
pooled. One pool contained sera of ten birds.
Altogether there were 211 pooled serum samples made from 
2*110 individual serum samples. The procedure for 
conducting the gel precipitation test was similar to 
that of hyper imnune serum except that the agar gel 
slides with seven wells were used. Four pooled 
samples ware tested in a single micro slide using 
one positive and one negative control. Infectious 
bronchitis and infectious laryngotracheitis were tested 
separately using the same pooled serum samples.
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staining of Positive Slides, (̂ -'wapinski, 1972)

Composition of stain.
Brom aresol blue 1 g
Sodium acetate - acetic
acid buffer* 0.2 M*
pH 3.6 1,000 ml

Composition of Decolour!zer No. 1.
Methyl alcohol 45 ml
Glacial acetic acid 10 ml
Distilled water 50 ml

Composition of Decolourizer No. ?.
fehyl alcohol (absolute) 40 ml
Glacial acetic acid 10 ml
Distilled water 50 ml

The positive slides were soaked in t\o changes of 
normal saline for 24 hours and then in distilled water 
for another 24 hours. The agar was covered with a moist 
I'hstman's filter paper no. I and dried at 37°C. TJhen 
the agar completely dried the filter paper was stripped 
off. The sticked pieces of filter paper wev-a removed 
by retting the agar slightly with a decolourizer and 
rubbing gently. The dried agar slides were immersed in 
brom eresol blue stain for 15 minutes and were washed in 
decolourizer No. 1 twice (each wash for 20 minutes) and 
then in decolourizer Mo. 2 for 20 minutes. Then the slides 
were dried at 37°C for one hour and were mounted.
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r p s u k s  

Infectious Bronchitis 
Chicken Bmbrvo Inoculation.

The Itotliura strain of infectious bronchitis virus 

inoculated into ten days old embryonated eggs did not 
cause mortality of embryos even afcer the fourth day o? 
inoculation, However, imen sacrificed on the fifth day 

the infected enbryos revealed distinct dwarfing and 
curling when compared to tue uninfected embryos, No 
pock lesions x’ere seen on the chorioallantoic membrane,, 

Testing of Hvner Immune Serum,

The hyper immune serum prepared against infectious 
bronchitis virus when tested with in antigen in agar 

gel slides, produced a distinct single line of precipitation 
within 36 hours of incubation (rig, 1). This line was 
close and curved to*rards the antigen well.

Testing of Field Serum Samples.

Two hundred and eleven pooled serum samples were 
tested against IB antigen for detecting the presence of 
precinitating antibodies against IB virus. But none of 

the samples gave a positive precipitin line.

Infectious Laryngotracheitis 
Chicken Embryo Inoculation.

The vaccine strain of infectious laryngotracheiuis 

virus inoculated into ten days old embryonated eggs did not



cause any mortality of embryos even after the fifth 

day of inoculation. rIhen compared to the controls the 

chorioallantoic membrane of infected embryos shooed 

minute pocks scattered all over the membrane.

Tearing o£ hyper Immune Serum.

The hyper immune serum prep ired against the 

infectious laryngotracheitis virus when tested with 

ILT antigen in agar gel slides produced a single line 

of precipitation of a diffuse nature within 36 hours 

of incubation (Fiq. 2). nils line was close and 

curved towards the antigen well.

Testing of Field Serum Samples.

Two nundred and eleven pooled serum samples were 

tested against ILT antigen for defecting the presence of 

precipitating antibodies against ILI virus. hut none 

of the samples produced a positive precipitin line.
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DISCUSSION 
Infectious Bronchitis 

Chick Embryo Inoculation.
Mathura strain of infectious bronchitis virus 

inoculated into ten days old embryonated eggs 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 fifth day 
showed curling and dwarfing, which have been considered 
as pathagnomonie in IB, No pock lesions were seen on 
the chorioallantoic membrane. Asplin (1943), Fabricant
(1949) and Van Roekel (1955) noticed the curling and 
dwarfing of embryos when inoculated with IB virus.
Verrrsa et al. (1968) observed similar lesions by 
inoculating suspensions of infected lung and trachea 
into the chicken embryos. Horstad (1972) also recorded 
similar lesions in chick embryos inoculated with IB 
virus. The result of the present study was similar to 
the findings described by these earlier workers.
Testing of Hyper Immune serum.

The hyper immune sera prepared against IB virus 
when tested with IB antigen on agar gel slides produced 
a distinct single line of precipitation, close and 
curved towards the antigen well, within 36 hours of



incubation at 37 °C, in humid chamber. This curving 
and closeness of precipitin line towards the antigen 
well could probably due to higher concentration of 
antibodies in the sera and higher molecular weight 
of antigen (Cunningham, 1978). Verma (1965),
AdlaKha (1966), Tripathy and Kar (1973) and Lohr
(1974) have noticed only a single line of precipitation 
when the positive serum was tested with 18 antigen.
But VJoemle (1959) and Kumar and Mallick (1971)
have noticed two precipitin lines in certain positive
samples tested with IB antigen. The IB antigen they
used contained more than one strain of IB virus and
the two precipitin lines which they 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 as antigen and for producing hyper
imnune sera, only one line of precipitation m s  noticed
and this is in agreement with the findings of most of
the workers.
Testing of Field Serum Samples.

A total of 2,110 serum samples 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 subsequently by Adlafcha (1966). Their studies 
were mainly based on serological tests. They 
employed both serum neutralization and agar gel 
precipitation tests for screening the birds against 
ID. Tn these tests they noticed that both the 
tests gave almost the same results. rut Kunar and 
riallick (1971) employing serum neutralisation test 
noticed a higher percentage of incidence of 19 
infection than with agar gel precipitation tost. They 
observed that this was due to the early disappearance 
o£ precipitating antibodies.

In the present study serum samples were collected 
from different localities in Trichur. These serum 
samples could be considered 33 representative samp)es 
because, the collection was made not only from birds 
maintained in a confined system, but also from birds 
reared in individual houses and from birds slaughtered 
in hotels. The sera collected from houses and hotels 
were of Desi birds. “die management practices adooted 
by farmers were such that the birds were always o sen to 
infection. The sera collected from birds slaughterea 
in hotels were also a good material for conducting 
serological screening against IB, because these birds 
wore brought from different villages by the vendors.
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The fanners dispose of their birds only when they 
become unproductive. Since the serum samples were 
collected from different sources and over a period 
of six months, precipitating antibodies against in 
virus, if present, could have been detected from 
the serum samples by agar gel precipitation test.
Serum samples were tested by agar gel precipitation 
test only against Mathura strain of IB virus, because 
no antigenic difference was observed between 
different strains of IB virus (ttoernle, 1960). Since 
all the samples tested 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 Andhra Pradesh, Karnataka, rondichery and 
Kerala. Murthy et al. (1977) in their study found that 
IB was prevalent in Andhra Pradesh and Karnataka. No 
survey was conducted to find out the prevalence of 13 
infection in Kerala after 1973. Hair (1979) could not 
encounter lesions suggestive of IB infection in any of 
the birds autopsied during the period 1960 to 1979 in 
the Department of Pathology, College of Veterinary and 
Animal Sciences, Mannuthy. The results of present
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study agree with that of Mahalingam et al, (1973) 
and Nair (1979).

Infectious liaryngotracheitis 
Chick Embryo Inoculation.

Vaccine strain of ILT virus inoculated into ten 
days old embryonated eggs did not cause mortality of 
embryos even after the fifth day of inoculation.
On examination of these embryos on the sixth day# the 
chorioallantoic membranes have shown minute pocks 
distributed all over the membrane, Burnet (1934) 
noticed two types of pocks on the chorioallantoic 
membrane of ILT virus infected chick embryos, vis. 
large pocks with opaque periphery and necrotic centre 
produced by virulent virus and small pocks without 
necrosis produced by less virulent ILT virus. Singh 
et al. (1964) noticed pin point to pin head sized 
white pocks on the chorioallantoic membrane of embryos 
inoculated with suspension of lung and trachea of 
infected birds, They observed that the pocks 
increased in else upon serial passage. This was 
attributed to the Increased virulence of the virus on 
serial passage. l.hen 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 chorioallantoic membrane of embryos
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Inoculated tilth virulent ILT virus. Since a nild 

virulent vaccine strain was used in the orooent stidy 
for c*->ick enbryo inoculation, only small pocks were 
proc3aced on the chorioallantoic ncrlbranc. This 

finding agrees with the observations of Burnet (ID 34j 
and Singh et. al. (1964).
Testing of Hyper irrnune Serum.

The hyper immune sera prepared against IbT virus 
when tasted with ILT antigen on agar gel slides, produced 
a single diffused line of precipitation, close and 

curved towards tne antigen well, within 36 hours of 

incubation at 37®c in a humid chamber. The curving 

and closeness of the precapitation line cowards the 
antigen well could probably due to higher concent ration 

of antibodies in the sera and higher molecular >. eight 

of the antigen (Cunninguara, 1970). 'tost o£ the 
workers have noticed a single U n s  o£ precipitation 

when the ILT positive serum was tested by agar re. 

precipitation method. But Jordan and Chubb (196?) 
have noticed two lines of precipitation in a feu 

positive cases of ILT. Prasad and "‘alilc (1963b) 

have also noticed two lines of precipitation m  a case 
of ILT. Tut Verna and "alik (1968) could observs two 
lines of precipitation only in 14.7 of samples tasted.
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However, they have observed two lines of precipitation 
with hyper immune sera collected ten days after the 
last injection. So they assumed that the antibody 
fraction responsible for the second 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 antibody fraction 
responsible for the second line might have disappeared 
from the blood when the serum was collected on the ISth 
day. So a single line of precipitation was obtained.
This agrees with the findings of the above workers.
Testing of Field Serum Samples.

A total of 2,110 serum samples were collected*
They were pooled into 211 groups and tested by agar 
gel precipitation test. None of the samples gave a 
positive reaction. t’oemle and Brunner (1901) 
employed agar gel precipitation test for the first 
time for demonstrating ILT precipitating antibodies 
in the serum of Infected birds, later Jordan and 
Chubb (1962), Ahmed and Monreal (1963) and others 
employed this test to find out the incidence of ILT 
in the field. In India agar gel precipitation 
test was used by Prasad and Malik (1968b) for testing 
a limited number of serum samples for diagnosing KIT
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infection in a Poultry ran attached to tho Veterin *ry 
College, "athura. They got only two positive case3 
out of the 150 serum samples tested. later Vena 
and p*alik (19C8) have reported 66,V' incidence of W  
infection cron the same farm. They also tested 
73 serum samples from Ranipet, Madras hut none of tnc 
samples gave nositive reaction.

In the present study the sera employed for 
screening birds against ILT was the same as that used 
for screening birds against IB infection. These 
camples have such a diversity in breed, age, location 
and time of collection which make them suitable for 
screening field infection by agar gel precipitation 
test. nahalingan et al, (1973) have noticed a lot; 
percentage of infection of ILT in Karnataka and hndhra 
Pradesh but no evidence of infection in Kerala.
3ut ftnrthy et al. (1977) noticed a higher percent,, 
ILT infection in Karnataka and Andhra Pradesh ■, 
survey was conducted to find out tho prevulen- -r 
XLT infection in Kerala since tho 8tudy of ;fehallfvstudy of 'fehaUngani

prevalence of

percentage of

al. (1973).
Mair (1979) could not en« 

of ILT infection in any of the 
the oeriod I960 to 1979 in the

any of the



College of Veterinary and Animal Sciences, f'annuthy. 
the results of the present study regarding the 
occurrence ot In? infection in and around Trichur, 
concur x;ith the observations o£ Mahalinjom ot al.. 

(1973) and Hair (1979).
Agar gel precipitation and serum neutralisation

tests were the usual methods employed for mass 
screening of birds against ID and ihT infections 
(Verma and l*alik, 1969). Insplte of the tact that 
the precipitating antibodies appear and disappear 
rapidly in the birds after infection making the 
agar gel precipitation test comparatively less 
sensitive than serum neutralisation test, ix. was 
still considered to be the test of choice. it r.as 
simple, economical and requires only less amount of 
reactants. A large number of serum samples can be 
tested within a short period of time wiy-j ^

According to Verma et el. (1968) lR an ar2a 
high incidence of infection, it is immaterial If a 
few cases are not detected by the agar gel 
precipitation test. On the other hand j.n an area 
shotting low p rcentage of infection as detected by 
agar gel precipitation test, it is advisable to 
conduct serum neutralization with "agar gol 
precipitation test negative samoles", lr!' order to
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fin'"! out the exact incidence. In the present study 
all the samples tested gave negative result with agar 
gel precipitation test. So it was considered 
unnecessary to conduct aerum neutralization test with 
the serum samples, as all the serum samples may not 
be Cram birds o£ same immune status.

In the present study serum samples were collected 
from diverse sources, spreading over a long period 
and precipitating antibodies, if present in the ixsultry 
population, tiould have been detected at least In a 
few samples by agar gel precipitation test. since 
all the samples nave uniformly negative results, it 
was considered beyond doubt, that 13 and ILT infections 
do not exist at least in and around Trichur.
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SUMMARY



 ̂total of 2,110 serum samples were collected from 
the birds of different ages, comprising of Chite 
Leghorn, njioda Island Red and Des.l birds from different 
farms, households and hotels located in Trichur district. 
These serum samples were tested against infectious 
bronchitis and infectious laryngotracheitis by agar 
gel precipitation method. The scrum samples uerr 
grouped into 211 pools. Precipitating antibodies 
to infectious bronchitis and infectious laryngotracheitis 
were tested separately on different agar gel slidas,

Tne antigen;, used for testing these field samples 
were prepared using the chorioallantoic membrane and 
allantoic fluid of infected embryos. The potency 
of these antigens was tested by conducting agar jel 
precipitation test with corresponding antisera 
prepared in fhite Leghorn male chicks o- six to sight 
weeks of age,

then the field serin samples wore tested with this 
antigen, none o<" the sanples gave a oreeipltin Une 
either to infectious bronchitis or to infectious 

laryngotracheitis. since all the samples gave uniform^ 
negative result to agar gel precipitation test it wa„ 
assumed that these two viral diseases are not or 
in and around Trichur. " eVdient
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Table X. Detail* of serum samples collected from the field

B r e e d s  o f F o w l s

, Name <=>£ poultry 
<»o*

tJhite Leghorn Rhode Island Red Deal birds Total Total

Ho. of No. Of No. Of pools sera

_____ m Ho.of No.of
NO. Of NO. Of No. Of ̂ L c - t ^ S dsera pools sera pools sera pooxscollected tested collected tested collected testedpools

-*— 3^rnla~ agricultural 
x> diversity l-oultry 450 45 50 5 — 500 50

' * Farm, Mannuthy.
Bethany Convent 

2. Poultry Farm, 60 6 — - — — 60 6
Kottappady.
Chacko’s Poultry 40 4 — - __ — 40 4

3. , Annakara.
Ambassador Hotel, ■ww - 140 14 140 14

4* Trichur.
Hotel Liberty, - 120 12 120 12

5* Trichur.
- Rinaotel. •nw — - 150 15 ISO 15
°* Trichur.
_ 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 bronchitis and infectious laryngotraeheiti 

arc the two viral diseases of poultry responsible for 
economic loss to the poultry industry by way of decreased 
egg production, poor quality of eggs, decreased feed 
efficiency nnd loss of weight gain. These diseases 
have been reported from tho neighbouring states of 
Kerala, In the present study a serological survey 
was carried out to understand the prevalence of these 
two diseases in the poultry population in and around 
Trichur.

A total of 2,110 serum samples have been collected 
from the field, comprising of Uhite Leghorn, Rhode 
Island Red and Desi birds belonging to different age 
groups. Derun samolea were collected from organised 
farms, from birds kept by formers and from the birds 
slaughtered in different hotels at Trichur.

These serum samples were tested against the 
infectious bronchitis and _nfectious laryngotracheitis, 
by emoloying agar gel precipitation test. The 
chorioallantoic membrane and allantoic fluid of infected 
embryos were used for the preparation of antigens for 
agar gel precipitation teat. The potency of antigens 
was tested by conducting the agar gel precipitation 
test with corresponding hyper immune sera prepared in



White Leghorn male chicks of six to eight weeks of 
age. A line of precipitation was obtained in both 
cases which was close and curved towards the antigen 
well, because of the high concentration 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, '.hose efficacy was tested using 
hyper immune sera, was used to test samples of sera 
collected from the field. The samples were pooled 
to 211 groups and tested for the presence of 
infectious bronchitis and infectious laryngotracheitis 
precipitating antibodies separately by agar gel 
precipitation test. None of the samples gave 
precipitin line either to infectious bronchitis 
or to infectious laryngotracheitis. So it was 
assumed that both of these viral diseases are not 
prevalent in Trichur and its suburbs.


