
“ 1

SEROPREVALENCE OF INFECTIOUS BOVINE 
RHINOTRACHEITIS IN CROSSBRED 

CATTLE OF KERALA

THESIS
Submitted in partial fulfilment of the 

requirement for the degree of

M aster of Veterinary fa ien ce
Faculty of Veterinary and Animal Sciences 

Kerala Agricultural University

Department of Veterinary Epidemiology and Preventive Medicine 
COLLEGE OF VETERINARY AND ANIMAL SCIENCES 

MA.NNUTHY, THRISSUR - 680651 
KERALA, INDIA 

2001



DECLARATION

I hereby declare that this thesis entitled “SEROPREVALENCE OF 

INFECTIOUS BOVINE RHINOTRACHEITIS IN CROSSBRED 

CATTLE OF KERALA” is a bonafide record of research work done by me 

during the course of research and that the thesis has not previously formed the 

basis for the award to me of any degree, diploma, associateship, fellowship or 

other similar title, of any other University or Society.

' V  • i K
R A JESH , j.B .Mannuthy,

2&-6\-'2CCL i-



CERTIFICATE

Certified that the thesis, entitled “SEROPREVALENCE OF

INFECTIOUS BOVINE RHINOTRACHEITIS IN CROSSBRED 

CATTLE OF KERALA” is a record of research work done independently by 

Sri. Rajesh, J.B., under my guidance and supervision and that it has not 

previously formed the basis for the award of any degree, fellowship or 

associateship to him.

f

Dr ol
(Chairperson, Advisory Committee)

Assistant Professor
Department of Veterinary Epidemiology &

Preventive Medicine
Mannuthy,
2  6- Oh-*2-001

College of Veterinary and 
Animal Sciences, Mannuthy



CERTIFICATE

We, the undersigned members of the Advisory committee of 

Sri. Rajesh, J.B., a candidate for the degree ofMaster of Veterinary Science in 

Preventive Medicine, agree that the thesis entitled “SEROPREVALENCE 

OF INFECTIOUS BOVINE RHINOTRACHEITIS IN CROSSBRED 

CATTLE OF KERALA” may be submitted by Sri. Rajesh, J.B., in partial 

fulfilment of the requirement for the degree.

Dr. r .v . iresamol
(Chairperson, Advisory Committee) 

Assistant Professor
Department of Veterinary Epidemiology & Preventive Medicine 

College of Veterinary and Animal Sciences, Mannuthy

Dr. V. Vijayakumaran
(Member, Advisory Committee)
Associate Professor and Head 
Department of Veterinary Epidemiology & 
Preventive Medicine

(Member, Advisory Committee) 
Associate Professor & Head

Cattle Breeding Farm 
Thumburmuzhy

Dr. Koshy John
(Member, Advisory Committee) 
Assistant Professor
Department of Microbiology



ACKNOW LEDGEM ENT

“Bul by the grace o f God I am what 1 am and his grace which upon me was not in

vain’’ (1 Co 15: 10, Holy Bible).

My unreserved gratitude and indebtedness goes to Dr. P.V. Tresamol, 

Chairperson, Advisory Committee. The support, attention, patience and help rendered in all 

possible ways throughout the course of my study was the major factor that helped me in my 

accomplishment

I would like to express with pleasure my warm appreciation and sincere gratitude to 

Dr. M.R. Saseendranath,. member, advisory committee for his critical comments and 

valuable suggestions throughout the course of study. ,

I am extremely grateful to Dr. V. Vijayakumaran and Dr. Koshy John (Members of 

advisory committee) for their constant encouragement and splendid cooperation throughout 

the period.

I wish to express my whole-hearted gratitude and indebtedness to Dr. M. 

Rajasekhar, Dr. K.B. Suresh and staff of ADMAS, Bangalore for providing facilities for my 

study.

1 express my gratitude to Dr (Mrs.) K. Baby, Professor and Head (Retd.) for the 

encouragement and inspiration in selecting Preventive Medicine as the M.V.Sc. subject.

I sincerely thank Dr. K. Vijayakumar, Assistant Professor, Department of Preventive 

Medicine for his valuable suggestions during the discussion of my work.

I owe a great deal to Dr. P.M. Deepa, Teaching Assistant, Department of 

Preventive Medicine for her valuable advice and constant support.



I treasure the generous help, encouragement and concern throughout the period 

by my classmates Dr. K.C. Bipin, Dr. T. Arun Shaju and Dr. R. Praseeda.

I record my sincere thanks to my friends Dr. Smitha Rose Sebastian, Dr. K. 

Rajkumar, Dr. J.P. Smitha, Dr. Jim K. Kizhakoodan and Dr. C. Kanagaraj for their help and 

words of inspiration.

I acknowledge with deep gratitude for the cooperation extended by the Officers of 

Department of Animal Husbandry, Kerala.

I am cordially obliged to the doctors and staff of General Hospital, 

Thiruvananthapuram for their attention and encouragement.

I express my gratitude to the members of Students’ Union 1998-1999 for their 

encouragement.

I sincerely thank Dr. B. Bibin becha, Dr. Saji Thomas Thoppil and Dr. A. Prasad for 

their valuable help in preparing the Thesis.

I thank Mrs. Thankam, Mr. Thomas and Mrs. Sindhu, staff of Department of 

Preventive Medicine for their help.

My sincere thanks are due to Mr. O.K. Ravindran C/o. Peagles, Mannuthy for his 

tireless efforts in typing the manuscript.

[ express my sincere thanks to staff of Department of Statistics for their help in 

analysis of the data.

There are many more persons across the length and breadth of Kerala who have 

generously helped in this endeavour. I express each and every one of them my boundless 

sense of gratitude.

RAJESH, J.B.



Affieedanatefy dedicated i®
Mf Fnppa, Amwm and Laving Sister



CONTENTS

CHAPTER TITLE PAGE NO,

1 INTRODUCTION 1

2 REVIEW OF LITERATURE 4

3 MATERIALS AND METHODS 42

4 RESULTS 54

5 DISCUSSION - 70

6 SUMMARY 79

REFERENCES 81

APPENDICES

ABSTRACT



LIST OF TABLES

(

Table No. Title Page No.

1. Seroprevalence of 1BR among cattle reared under 
different managemental practice

60

2. Seroprevalence of IBR among cattle with different health 
status

60

3. Breed-wise seroprevalence of IBR among cattle 60

4. Age-wise seroprevalence of IBR among cattle 60

5. Sex-wise seroprevalence of IBR among cattle 61

6. Seroprevalence of IBR among cattle of different farms 61

7. Seroprevalence of IBR among cattle with different 
clinical manifestations 62

8. Seroprevalence of IBR among cattle with different 
reproductive disorders 62

9. Seroprevalence of IBR in females according to their 
parity 63

10. Seroprevalence of IBR in different districts of Kerala 63



LIST OF FIGURES

Figure No. Title Page No.

1.
Seroprevalence of IBR among cattle reared under 
different managemental practice

64

2. Seroprevalence of IBR among cattle with different 
health status 64'

3. Breed-wise seroprevalence of IBR among cattle 65

4: Age-wise seroprevalence of IBR among cattle 65

5. Seroprevalence of IBR among cattle of different farms 66

6. Seroprevalence of IBR among cattle with different 
clinical manifestations 66

7. Seroprevalence of IBR among cattle with different 
reproductive disorders 67

8. Seroprevalence of IBR in females according to their 
parity 67

9. Seroprevalence of IBR in different districts of Kerala 68



LIST OF PLATE

Plate No. Title Page No.

1. Avidin-Biotin Enzyme Linked Immunosorbent Assay 
Test Plate 69





1. INTRODUCTION

Art and science of Animal Husbandry lies in the efforts of man striving 

to optimize the interaction between his animals and environment to his 

advantage. India possess a large livestock population numbering 222.3 millions 

which includes 201.5 million cattle (Baneijee, 1999). Livestock rearing in 

India is carried out under a variety of adverse climatic and environmental*' 

conditions. Cattle occupies an important position in the national economy 

which is premodinantly dependent on agriculture. While female progeny 

supplies milk, male progeny continues to be the principal source of draught 

power for agriculture and for rural transport.

In all parts of world, disease is an important constraint to increased 

production of animal food for human consumption. In the absence of effective 

disease control measures, an expanded population of unproductive animals are 

created, which can not fulfill its genetic potential in the utilization of feed for 

growth and reproduction. Control of animal diseases in countries like India, 

where livestock forms the backbone of agriculture, is an essential prerequisite 

to any systematic campaign for the improvement of the nation’s economy.

Emerging diseases like infectious bovine rhinotracheitis is a serious 

problem in developing countries like India. The infection has assumed greater
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economic importance, as India has emerged as the largest milk producer in the 

world. ,

Infectious bovine rhinotracheitis (IBR) is an important emerging viral 

disease caused by bovine herpes virus 1 (BHV-1). IBR has a world wide 

distribution. The disease was first noticed in the beef feedlots of Colorado, 

USA. After that the disease was reported from almost all nations of the world. 

BHV-1 infection is manifested as various syndromes viz., infectious bovine 

rhinotracheitis (IBR), infectious pustular vulvovaginitis (IPV), infectious 

pustular balanoposthitis (IPB), abortions, eye infections, encephalitis and 

enteritis in cattle. IBR can cause considerable economic losses to the cattle 

farmers. In dairy cows due to IBR infection, milk output may be diminished 

for three to four days and in fattening cattle there may be weight loss up to 30 

kilograms.

One of the peculiarity of IBR infection is its latency when there is 

immunosuppression, reactivation can occur and that animal will be a source of 

BHV-1 infection for other animals. Morbidity may reach 100 per cent and 

mortality may reach up to 10 per cent in IBR infection.

Laboratory diagnosis of IBR can be done by virus isolation or by 

serologic tests.

Serologic tests like neutralisation tests, passive haemagglutination test 

and ELISA were employed for detection of BHV-1 antibodies. Sensitivity and
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specificity of ELISA in detecting antibodies against BHV-1 is more when 

compared with other serological tests. Avidin-Biotin ELISA is cheaper, easier 

to perform, less time consuming and more sensitive and specific. Control of 

IBR infection can be done by seromonitoring of herds at regular intervals and 

detection and elimination of reactors.

In India, isolation of BHV-1 was first done by Mehrotra (1977) at 

Punjab from a case of keratoconjunctivitis. After that different workers isolated 

the etiological agent of IBR in different states. Seroprevalence studies showed 

that BHV-1 has gained ground and established in bovine population of the 

country (Aruna and Suribabu, 1982; Renukaradhya et al., 1996 and Suresh 

eia l., 1999).

In Kerala the seroprevalence of IBR was first reported by Sulochana 

et al. (1982). After that no systematic study has done to detect the 

seroprevalence of IBR in Kerala.

The present study was undertaken with the objective o f assessing the 

seroprevalence of Infectious Bovine Rhinotracheitis (IBR) in crossbred cattle of 

Kerala using Avidin-Biotin ELISA.
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2. REVIEW OF LITERATURE

2.1 H isto ry

Infectious bovine rhinotracheitis was first noticed in beef feedlots in 

Colorado in 1950 and was known by the synonyms rednose, dust pneumonia, 

necrotic rhinotracheitis and necrotic rhinitis (Miller, 1955).

The disease emerged as a major economic problem in dairy herds and 

beef feedlots in California and Colorado, USA in 1954 (Me Kercher et al.,

1955a).

The disease was designated as infectious bovine rhinotracheitis or IBR 

by US Livestock Sanitary Association in 1955 (Me Kercher et al., 1955b).

Kendrick et al. (1958) and Me Kercher (1963) recognised this disease in 

cattle and later found that it is associated with infectious pustular vulvovaginitis 

(IPV).

Owen et al. (1964) and Wilson (1974) reported that the disease can 

cause abortion.

Michalaski and Hsuing (1975) confirmed that IBR virus possess 

oncogenic potential.

Gibbs and Rweyemamu (1977) recorded IBR as one of the most 

important emerging disease of livestock causing balanoposthitis in bulls$
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abortion, repeat breeding and infertility in cows and other infections o f eye and 

nervous system.

Wiseman el al. (1979) reported that Bovine Herpes Virus-1 (BHV-1) is 

the most important virus responsible for great economic loss in livestock 

industry.

Kahrs (1981a) reported that IBR can cause mild inapparent infection or 

a wide variety of clinical manifestations having effects on feed efficiency, milk 

production and reproduction.

Van Der Maaten and Miller (1985) stated that BHV-1 can cause 

infertility in heifers infected at the time of breeding.

Bovine Herpes Virus-1 infection cause pathophysiologic changes in the 

uterus and cause early embryonic death in latently infected and acutely infected 

cows (Miller and Van Der Maaten, 1987). •*

Donkersgoed and Babiuk (1991) recommended vaccination for the 

effective control of IBR/tPV.

Gajendragad el al. (1997) reported that BHV-1 infection in Karnataka 

causes huge economic losses to farmers in the form of reproductive 

inefficiency, impaired production and sometimes mortality.
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Danner et ah (1999) stated that because of suppression of latent 

infection by vaccination the virus shedding can be prevented and control of 

transmission of BHV-1 infection can be achieved.

2 .2  V iru s

The viral etiology of the disease was confirmed by Madin et ah (1956) 

who first isolated the virus in tissue culture.

The virus can produce Cowdry type A intranuclear inclusions in infected 

cells (Cheatham and Crandell, 1957).

Griffin et ah (1958) observed that virus is stable between pH 6.0-9.0 but 

labile at pH 4.5-5.0.
r

The virus was identified as a herpes virus by Armstrong et ah (1961).

Stewans and Groman (1963) found that IBR virus is extremely 

susceptible to lipid solvents such as ethyl ether, acetone, ethyl alcohol and 

chloroform.

Virus was inactivated within 21 minutes at 56°C, within 10 days at 37°C 

and within 50 days at 22°C and the virus was stable for upto one month at 4°C 

and for 9 months at -60°C (Snowdon, 1964).

Russel and Crawford (1964) reported that the genome of Bovine Herpes 

Virus-1 or BHV-1 contains double stranded DNA.
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The capsid is o f icosahedral symmetry and comprised of 162 

capsomeres and an envelope surrounds the nucleocapsid (Cruickshank and 

Berry, 1965).

Straub and Mackle (1965) tested the susceptibility of BHV-1 to various 

disinfectants and found that the virus was rapidly inactivated by 0.5 per cent 

NaOH, 0.01 per cent HgCl, 1 per cent chlorinated lime, 1 per cent phenolic 

derivatives, 1 per cent quartemary ammonium bases and 1 per cent LugoTs 

iodine. Also formalin at 5 per cent inactivates BHV-1 within one minute.

Virus can be cultivated in cell lines of bovine kidney, Madin Darby 

Bovine Kidney (MDBK), HeLa (Bagust, 1972).

Bovine Herpes Virus-1 harboured for long periods in the ganglia of 

central nervous system and thus establish latency (Ackeimann et al., 1982; 

Pastoret et a l , 1984).

During primary infection with BHV-1, there is an IgG-1 and IgM 

antibody response; during secondary infection with BHV-1 there is an IgG-1 

and IgG-2 antibody response (Guy, 1985).

Miller and Van Der Maaten (1987) observed typical herpes virus type 

intranuclear inclusions in affected cattle’s adrenal gland.
r

The virus can produce necrotizing endometritis, necrosis of the corpus 

luteum and embryonic death in pregnant cows (Miller, 1991).
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Drunen et al. (1993) reported the use of recombinant glycoprotein gIV 

for the preparation of subunit vaccine to confer protection against BHV-1 

infection.

Viral latency is a common feature in BHV-I and once an animal is 

infected it must be considered as a virus carrier for years and thus a potential 

source of infection (Roll and Mayr, 1993).

Danner et al. (1999) reported that humoral antibodies will not prevent 

latency and it will neutralise freely circulating virus but BHV-1 will not be 

eliminated from body.

2.3 Incidence

2.3.1 G lobal

Infectious pustular balanopostitis (IPB) infection in bulls were described 

by Studdert et al. (1964) in America.

Allan et al. (1975) reported the natural venereal infection of heifers with 

infectious bovine rhinotracheitis virus in Australia.

Payment et al. (1979) detected antibodies to BHV-1 in 146 serum 

samples o f the total 250 samples tested in Canada.

Approximately 56.5 per cent of seroprevalence of IBR was recorded in 

cattle by Samal e ta l  (1981) in India.
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In Tunisia among 2656 serum samples collected from indigenous, 

imported and crossbred cattle, 45.44 per cent samples were positive for IBR 

antibodies (Cherif and Rabet, 1984).

Werner (1985) in a study observed 12 per cent seroprevalence of IBR in 

cattle of Harburg region.

Serological study in Spain from 1986 to 1988 in dairy cattle revealed 54 

per cent o f seropositiveness (Espuna et a i ,  1988).

Neilson and Grace (1988) after examination of 42,000 serum samples in 

NewZealand reported 50 to 70 per cent prevalence in different herds.

Of the 1592 cattle sera tested in Ethiopia 1060 samples (67 per cent) 

were serologically positive for IBR infection (Bekele et a i , 1989).

Madic et ah (1989) screened serum samples for the presence of 

antibodies o f bovine respiratory syncytial virus, bovine viral diarrhoea virus 

and BHV-1 in Yugoslavia and detected 27 per cent prevalence of IBR.

Prevalence of antibodies to BHV-I in cattle was 37.8 per cent in a study 

conducted in Canada (Durham and Hassard, 1990).

Behymer et a i  (1991) detected three per cent seroprevalence of IBR 

among beef cattle o f USA.
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In Italy of the 6793 serum samples (from 686 farms) examined at Parma 

and the 17740 serum samples (from 954 farms) examined at Pavia over 11 year 

period revealed 51.58 per cent and 48.25 per cent prevalence of BHV-1 

antibodies respectively (Cavirani et ah, 1991).

Durham et ah (1991) in a serological study in calves of six to nine 

months of age in a bull station in Canada detected a 20 per cent prevalence of 

IBR antibodies. r

Prevalence of antibodies to bovine herpes virus 1 in Tanzanian cattle 

was found to be 42 per cent (Lyaku et ah, 1991).

Yilmaz, (1994) observed BHV-1 antibodies in 44.25 per cent in calf sera 

samples screened in Turkey.

Serum samples collected from 835 Friesian cattle from three farms in 

Slovenia in 1994 revealed 86 per cent prevalence of IBR (Hostnik and Grom, 

1997).

Thai Dairy farms revealed 23.3 per cent seroprevalence of IBR in a 

study conducted during 1995 (Virakul etah, 1997).

Wergifosse et ah (1997) detected 47.2 per cent IBR seropositivity in 

Belgium from 6153 animals of 70 farms examined.
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In New Zealand serum samples screened from 272 dairy herds during 

1995 revealed 66.54 per cent prevalence of antibodies to IBR (Motha and 

Hansen, 1998).

Rusvai amd Fodor (1998) reported the occurrence of some viruses and 

bacteria involved in respiratory disease of ruminants in Hungary in addition to 

45 per cent of seroprevalence of EBR in three to eight months old calves.

2.3.2 India

In India, BHV-1 was first isolated from a case o f keratoconjuctivitis in a
i

calf as early as 1976 by Mehrotra (1977) at Punjab.

Samal et a l  (1981) reported 50.7 per cent seroprevalence of IBR in 

animals without history of abortion and 65.2 per cent prevalence in animals 

with history of abortion in among Indian cattle.

Suribabu and Mallick (1983) isolated BHV-1 from cases of abortion in 

cattle o f Andhra Pradesh.

A sero positiveness of 64.72 per cent was found in a study where 1684 

cattle samples were tested in Izatnagar (Suribabu et a l, 1984).

Mamckam and Mohan (1987) in a sero epidemiological study on viral 

abortion in cows in Tamil Nadu detected that 23 per cent of abortion were due

to IBR.
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A seroprevalence of 77.46 per cent was recorded in a serological survey 

of BHV-1 infection in bovines of Andhra Pradesh (Satyanarayana and 

Suribabu, 1987).

A seroprevalence of 51.6 per cent to IBR was observed in three southern 

states of India during a study conducted by Renukaradhya et a l  (1996).

Shome et a l  (1997) in a seroprevalence study of IBR in the Andaman 

and Nicobar group of islands showed 89 per cent seropositive cattle among 203 

animals tested.

In a recent serosurvey, Suresh et a l  (1999) detected 38.01 per cent of 

seroprevalence of antibodies to BHV-1 in India among 3428 bovines from 18 

states and the union territory of Andaman and Nicobar islands.
a*

2.3.3 K erala

A preliminary serological survey on the occurrence of IBR in Kerala 

was done by Sulochana et a l  (1982). Among 367 bovine serum samples tested 

47.43 per cent of the clinically normal animals and 56.84 per cent of animals 

with history of reproductive disorders were found to be seropositive for IBR.
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2.4 Epidemiology
2.4.1 H ost range

2.4.1.1 C attle and buffaloes

Several workers have reported that the virus can infect cattle resulting in 

different clinical manifestations (Miller, 1955; Me Kercher et ah, 1955a; Gibbs 

and Rweyemamu, 1977;Kahrs, 1981b).

Seroprevalence studies suggested that the disease is widespread all over 

the world in cattle and buffaloes (Krause, 1988; Lyaku et ah, 1991; Suresh et 

ah, 1992a; Kadohira et ah, 1996; Virakul et ah, 1997; Suresh et ah, 1999).

2.4 .1 .2  H orse

In an experimental study conducted by Marolt and Brudnjak (1965) 

found that intra-ocular inoculation of BHV-1 in horses can produce recurrent 

ophthalmitis.

2.4.1.3 Sheep and goat '

Mohanty et ah (1972) reported the isolation of BHV-1 from naturally 

occurring respiratory disease and conjunctivitis in goats in USA.

Trueblood et ah (1978) isolated BHV-1 from sheep with respiratory

disorder.
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In an experimental study BHV-1 was isolated from goats showing 

clinical symptoms like circling, ataxia, recumbency and death (Tolari et aL, 

1990)

Bovine Herpes Virus-1 isolated in bovine foetal kidney cell mono layers 

from the lungs of two Iambs showing hepatization of the lungs at the abattoir 

(Cavalli e ta l,  1994).

In an experimental study clinical symptoms like transient pyrexia, 

coughing and nasal discharge reported in lambs inoculated with BHV-1 via 

intra-nasal and intra-tracheal routes (Sandeep Guliani and Sharma, 1995).

Hage et aL (1997) stated that BHV-1 infection in sheep is possible, but 

sheep do not have a major role in BHV-1 transmission.

2. 4.1.4 P ig

Bovine Herpes Virus-1 is relatively avirulant in piglets but may have a 

predilection for the genital tract o f mature pigs and for porcine foetuses 

(Derbyshire and Caplan, 1976).

The disease can affect swine naturally in both respiratory and genital 

form (Radostits et aL, 1994).
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2.4.1.5 W ild  anim als

Chow and Davis (1964) detected presence of neutralising antibodies to 

BHV-1 in male deer {Odocoileus hemionus).

Antibody to BHV-1 was detected in white tailed deer (Odocoileus 

virginianus) by Friend and Halterman (1967).

Significant BHV-1 antibody levels were found in African buffalo 

(Syncerus caffer\ hippopotami and eland by Kamninjolo and Paulsen (1970).

Hoff et a i  (1973) isolated BHV-1 from Pronghorn antelope 

(Antilocapra americana) in USA.

Karstad et al. (1974) isolated BHV-1 from cases of pustular 

vulvovaginitis in wildbeest (Connochaetes taurinns).

2.4.2 Transm ission

Washing of the preputial orifice of the bulls with infected sponges or 

clothes can transmit the IBR infection (Knoblauch, 1962).

Straub and Bohm (1963) reported that close physical contact with 

infected cows can lead to transmission of infection.

• Infectious pustular vulvovaginitis (IPV) may arise from the use of 

infected semen for artificial insemination (Straub and Mackle, 1965).
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Collings et ah (1972) observed that infectious pustular vulvovaginitis or 

infectious balanoposthitis is normally transmitted by coitus and possibly by 

mechanical transmission of virus by insects.

Stress may cause cattle vaccinated with attenuated vaccines to excrete 

BHV-1 through secretions (Sheffy and Rodman, 1973).

Donkersgoed and Babiuk (1991) in their study found that respiratory 

form of the IBR can spread through nasal secretions or aerosol droplets 

containing the virus.

Latest infections can be reactivated by stress, steroids or other stimuli 

and virus can be shed in respiratory, ocular or genital secretions including 

semen (Miller, 1991).

Renukaradhya et ah (1996) reported that the transmission of BHV-1 

from bulls through semen used for artificial insemination is a distinct 

possibility.

Franken (1997) stated that bought in cattle which carry the infection is a 

great risk of infectious bovine rhinotracheitis.

Noordegraaf et ah (1998) opined that BHV-1 can be transmitted by 

direct contact between animals, indirect contact through fomites, air borne 

transmission and venereal or iatrogenic transmission.



17

Schaik-G-Van (1998) stressed the importance of transmission of BHV-1 ’’ 

infection by contact between animals, and the risk of acquiring infection 

through purchases or cattle shows.

Suresh et a l  (1999) reported that BHV-1 infection in bulls assume great 

epidemiological importance as artificial insemination is now practiced all over 

the country.

2.4.3 M anagem ental practices

Kahrs (1981a) reported that feedlot cattle seem to have higher attack 

rates, and higher case fatality rates than do range or dairy cattle.

Donkersgoed and Babiuk (1991) were of the opinion that feedlots, 

crowding and mixing of animals, high levels o f stress and exposure to microbes 

enhances the susceptibility of animals to BHV-1 infection.

Bovine Herpes Virus-1 infection is more in large, concentrated cattle 

populations such as feedlots or intensively managed dairy operation (Miller, 

1991).

Fenner et al. (1993) opined that change in managemental practices such 

as dietary changes may enhance the risk of BHV-1 infection.

Kadohira et al. (1996) stated that occurrence of IBR in farm level is 

mainly exhibited a large amount o f clustering.
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Me Dermott et a l  (1997) in Kenya reported that seroprevalence of IBR 

significantly decreased on small sized zero grazing farms.

Seroprevalence of IBR was more in large cattle herds in a study* 

conducted in Hungary (Tekes et a l ,  1999).

2.4.4 Season

Singh et a l  (1985) in India observed higher seropositivity to BHV-1 in 

animals aborted in rainy season than in those aborted in summer season 

showing that virus is less active in summer.

Higher incidence of IBR infection was observed in UK in the fall and 

winter months when large numbers of susceptible animals were assembled 

(Radostits e ta l , 1994).

2.4.5 Breed

Masolla et a l  (1981) observed that Holstein Friesian had significantly 

higher BHV-1 seropositivity than Jersey cattle.

Serological survey by Singh et a l  (1985) showed higher incidence of 

BHV-1 in exotic cattle than the indigenous cattle.

Manickam and Mohan (1987) found that crossbred cattle were highly 

susceptible to BHV-1 infection.
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Infectious Bovine Rhinotracheitis was more in exotic cattle and 

crossbred cattle than in indigenous cattle in a serological survey conducted by 

Satyanarayana and Suribabu (1987).

Murrah and Murrah cross buffaloes are more susceptible to BHV-1 

infection than native breeds. (Aruna and Suribabu, 1992; Suresh et al., 1992a)
i

Engle et al. (1999) reported that Angus calves are more susceptible to 

BHV-1 infection than Simmental calves.

2.4 .6  A ge

Frey et al. (1974) opined that the incidence of IBR in animals younger 

than six months of age is less because of presence of maternal antibodies which 

reduce the severity of infection.

Kirby et al. (1974) noticed that older animals were showing more 

seropositiveness to BHV-1 infection than younger animals.

Satyananrayana and Suribabu (1987) observed higher antibody titres to 

BHV-1 in the animals of above three years o f age.

Infectious Bovine Rhinotracheitis BR occurs more in animals older than 

six months of age (Donkersgoed and Babiuk, 1991).

There is an increase in the number o f animals susceptible to BHV-1 

infection among animals aged above three years (Suresh et al., 1992a)
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Aruna and Suribabu (1992) observed a higher seropositiveness to IBR 

among buffaloes of three to eight years of age in Andhra Pradesh.

Seroprevalence study in Kenya revealed that occurrence of IBR is more 

in aged animals (Me Dermott et al., 1997).

2.5 Economic Significance

Me Kercher (1968) reported an economic loss to the beef cattle industry f 

from respiratory tract disease o f BHV-1 as $25 million each year in USA.

A loss of $500 estimated in an out break of IBR in a dairy farm in UK 

and mentioned a loss of $25 to $50 per cow in large milk herds (Townley, 

1971).

Infectious Bovine Rhinotracheitis infected animals may suffer from 

secondary bacterial pneumonia, endometritis, epididymitis which adds to the 

treatment cost which cause severe economic loss (Kaminjolo et a l, 1975).

Fenner et a l  (1993) concluded that BHV-1 infection is responsible for 

serious economic loss to cattle farmers throughout the world.

2.6 Morbidity and mortality

Morbidity may reach 100 per cent and mortality may reach 2 to 12 per 

cent in severe genital form of IBR infection in cattle (Mayr, 1988).
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The morbidity and case fatality rates in dairy cattle are about eight per 

cent and three per cent respectively, while in feedlot cattle the morbidity rate is 

usually 20 to 30 per cent in unvaccinated cattle and may rarely reach 100 per 

cent (Radostits et a i, 1994).

2.7 Pathogenesis

2.7.1 R espiratory form

Several workers reported that in IBR infection, hyperemia of nasal 

turbinates and muzzle and white necrotic debris in nasal musoca can occur 

(Studdert et ah, 1964 and Kahrs, 1977).
t*

Initial multiplication of the BHV-1 occur in the tissues of upper 

respiratory tract and extended apparently via lacrimal duct to the occular 

tissues. (Gibbs and Rweyemamu, 1977).

Congestion, oedema, focal haemorrhages and sloughing of epithelium 

are observed in nasal passages of animals affected with respiratory form of IBR 

(Kiorpesefa/., 1978).

Samal et a i  (1981) reported that BHV-1 can cause transient respiratory 

illness in young calves which can be reactivated in the adult.

Bovine Herpes Virus-1 infection can cause ulcerative patches on nasal 

mucosa, dryness and crackedness of muzzle which is easily peeled. 

(Mohankumar et a l, 1994).
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Bitgel (1997) detected BHV-1 antigens by immunoflourescent tests in 

cattle with respiratory disorders in Turkey.

Youssef (1997) detected antibodies to BHV-1 from calves of age 

between two weeks and six months in which there were some reported cases of 

pneumonia.

Narita et al. (2000) could induce pneumonia by endotracheal inoculation 

of calves with BHV-1.

2.7.2 O ccular form

Inflammation of conjunctiva and occasional opacity can occur in BHV-1 

infection (Timoney, 1971).

In occular form of IBR infection, pustules or plaques o f white necrotic 

debris on conjunctiva can be seen (Rebhun et a l, 1978).

Foldi et al. (1992) stated that BHV-1 infection can cause development 

of corneal opacity which developed centrally and later became diffuse and in 

most cases only one eye is affected.

2.7.3 G enital Form  o f  IB R

In BHV-1 infection the genital mucosa shows barely visible elevated
r

nodules to rather extensive vesicular, erosive or occasionally ulcerative lesions 

(Kendrick, 1958).
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Placentitis has been reported in cases of abortion due to IBR (Kennedy

and Richards, 1964).

Discrete cream coloured pustular lesions developed in the genital 

mucosa of BHV-1 infected animals (Studderte/ ta7., 1964).

Gibbs and Rweyemamu (1977) opined that placenta infected during the 

viremic phase of the maternal infection, and the disease of foetus is of short 

duration and terminates in death of the foetus which stimulates abortion in 

BHV-1 infection

Miller and Van Der Maaten (1985) reported that BHV-1 infection 

during oestrus may cause severe oopheritis characterised by diffuse corpus 

luteum necrosis and necrotic follicles.

In pregnant heifers detachment of foetal membrances from the 

endometrium and expulsion through the cervix into the vagina reported in IBR 

infection (Miller and Van Der Maaten, 1987).

Salwa and Stryszak (1995) reported 50.1 per cent of positive cases of 

IBR in a study of infectious pustular vaginitis, in cows.

Vaginal discharge, conjuctivitis and pustular vulvovaginitis were the 

clinical manifestations in an outbreak of infectious pustular vulvovaginitis in a 

UK dairy herd (Cook, 1998).

f
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2.7.4 C N S infection

Barenfus el ah (1964) reported that occasionally in young cattle, 

infection with BHV-1 results in non-purulent meningitis and encephalitis.

Bovine Herpes Virus-1 entrance to mid brain was followed by 

generalisation of infection throughout the brain and results in encephalitis (Hall 

el al., 1966; Naritae/a/., 1976).

Bagust and Clark (1972) observed that within four to five days of 

infection, from nasal, pharyngeal and tonsilar regions BHV-I spread to brain 

through maxillary, mandibular branches of trigeminal nerve.

Experimental inoculation of BHV-1 in gnotobiotic calves resulted in 

meningoencephalitis (Edington et ah, 1972).

2.8 Clinical Signs

The outcome of natural infection is probably determined multifactorially 

by the strain o f virus, dose and route o f exposure or inoculation, immunologic 

status of the exposed animal and environmental influences (Schultz el ah, 1976)

Change in epidemiologic pattern can occur due to changes in husbandry 

or multiple infections (Rogers et ah, 1978)
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2.8.1 R espiratory tract disease

Studdert et a l  (1964) reported that in IBR visible portions of the nasal 

mucosa frequently reveals adherent white necrotic debris that results from the 

coalescence of pustules.

Dyspnoea in IBR infection is associated with mucopurulent material in 

the nasal passages and trachea, dilated nostrils and partial blockage of airways 

(Kahrs and Smith, 1965).

Rosner, (1968) reported that the case fatality rate from respiratory form 

of IBR is slow unless it is complicated with secondary bacterial infections or 

super-imposed viral infections.

Abortions may occur when the respiratory form of IBR develops in a 

herd that includes pregnant cattle (Wilson, 1974).

Gibbs and Rweyemamu (1977) observed that IBR is characterised by 

pyrexia (40.5-42.0 °C), increased respiratory rate, persistent harsh cough, slight- 

anorexia, depression and in milking cows a severe drop in milk production.

Profuse nasal discharge in early stages of IBR infection become 

mucopurulent, later hyperemia and reddening of the nasal turbinates and 

muzzle were the basis for the non defunct synonym “red nose” (Kahrs, 1981b).

Wizigmann (1987) reported that progression of the respiratory form of 

IBR may result in purulent bronchopneumonia.
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2.8.2 C onjuctivitis and occular lesions

Conjunctivitis, either unilateral or bilateral associated with profuse 

lacrimation is a common clinical sign in cattle with typical IBR (Me Kercher el

a l, 1959).

Conjuctivitis may appear as a principal clinical sign of IBR infection 

(Quin 1961,Timoney and O’ Connor, 1971).

Conjunctivitis may develop in some animals with respiratory form of the

disease (Ferris et al., 1964, Me Kercher and Wada, 1964).

Taylor and Hanks (1969) isolated BHV-1 from 15 cases o f eye tumours 

from cattle slaughtered at an abattoir in Nevada, USA.

Bovine Herpes Virus-1 isolated from cases o f squamous cell carcinoma 

of eye (Anderson, 1970).

Bowen et al. (1970) isolated BHV-1 from cases o f infectious 

keratoconjunctivitis.

Conjunctivitis, ocular discharges and occasionally corneal opacity 

appear as the principal manifestation of IBR infection (Timoney and O’Connor, 

1971; Rebhun et a l, 1978).
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Foldi et a l  (1992) isolated BHV-1 from cases of conjunctivitis where 

profuse lacrimation, photophobia, severe conjunctivitis, corneal opacity, 

coughing and serous nasal discharge were the other clinical symptoms.

Al-Bana et a l  (1998) isolated BHV-1 from calves affected with kerato

conjunctivitis.

2.8.3 A lim entary tract disease

Bovine Herpes Virus-1 was recovered from abomasal fluid of a foetus 

aborted by an experimentally inoculated dam (Owen et a l, 1959).

Baker et a l  (1960) demonstrated lesions o f IBR and the virus in the 

forestomach of a four day old calf inoculated with BHV-1.

Characteristic lesions o f IBR were noted in the ruminal mucosa of a 10 

day old calf by Van Kruiningen and Bartholomew (1964)

Diarrhoea may be a clinical sign of generalized and fatal form of IBR in 

calves (Curtis et a l ,  1966).

Bovine Herpes Virus-1 was isolated from the Peyer’s patch of a calf 

(Gratzek et a l, 1966) and from the intestine of cattle affected with Bovine Viral 

Diarrhoea (Tyler, 1968).

Bovine Herpes Virus-1 was isolated from adult cattle faeces without 

enteritis (Crandell, 1974) and with enteritis (Wellemans et a l, 1974)

i



28

Kahrs (1981b) reported diarrhoea with intestinal epithelial ulcerations as 

accompanying clinical signs of IBR infection.

Bovine Herpes Virus-1 isolated from 19 cases o f pneumo enteritis in a 

study of enteritis in calves of 7-10 month old. (Shehab et a l  1996).

2.8.4 C entral nervous system

Barenfiis et a l  (1964) reported that IBR can cause non-purulent lepto 

meningitis and encephalitis in young cattle.

Bovine Herpes Virus-1 can cause encephalitis (Bartha et al., 1969 and 

Gouch and James, 1975) recumbency and death in calves (Me Kercher et a l,

1970).

Encephalomyelitis characterised by incordination, occasional circling or 

licking at the flank region were noticed in IBR infection in calves (Beck, 1975).

Gibbs and Rweyemamu (1977) reported that IBR affected cattle may 

initially exhibit slight incoordination, progressing to ataxia, periods of 

depression followed by periods of excitement, stumbling, falling, clonic spasm 

of leg, neck and lumber muscles, opisthotonus, blindness, coma and death.

Experimental infection of neonatal calves with neurovirulent BHV-1 

caused severe encephalitis and associated neurological signs. (Belknap et a l,

1994).
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Horiuchi et a l  (1995) isolated BHV-1 from calves died with fatal 

encephalitis. In a study of meningoencephalitis in calves less than 18 months 

old revealed that 17 per cent o f animals were positive to BHV-1 (Marin and

Campero, 1999).

2.8.5 M astitis

Bovine Herpes Virus-1 may produce mastitis if  inoculated into udder 

(Greig and Bannister, 1965; Comer et a l, 1967).

Gourlay et a l  (1974) and Roberts et al. (1974) isolated BHV-1 from 

clinical cases o f mastitis.

Bovine Herpes Virus-1 infection cause significant reduction of milk 

production (Hage et a l, 1998).

2.8.6 D isease o f  the skin

Bwangamoi and Kaminjolo (1971) reported dermatitis o f the perineal 

skin of bulls infected with BHV-1.

2.8.7.1 D isease o f  reproductive system

Me Kercher (1963) and Saxegaard (1970) reported BHV-1 infection of 

the vaginal and vulval mucosa, manifested by pustules and mucopurulent 

discharge and the disease has been known as blarchenansschlag in Europe for

many years.
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Purulent or necrotizing endometritis was found in cows infected with 

BHV-1 (Bouters e ta l ,  1964).

Infertility and shortened oestrous cycle reported in cows inseminated 

with semen containing BHV-1 (Kendrick and Me Entee, 1967; White and f 

Snowdon, 1973; Loretu etal. 1974)

Parsonson and Snowodon (1975) observed that BHV-1 can cause 

endometritis and temporary failure of conception

Lomba et al. (1976) isolated BHV-1 from cases of metritis in which cows 

had fever, metritis, mucopurulent uterine discharge and a crepitous feel to the 

uterus on palpation per rectum.

Infectious Bovine Rhinotracheitis infection can cause pustules or plaques 

of white necrotic material on the mucosa of the vulva and vagina and odorless 

material on the floor of vagina (Kahrs, 1977).

Cystic corpus luteum was found in cows infected with BHV-1 (Miller 

and Van Der Maaten, 1984)

Van Der Maaten and Miller (1985) opined that BHV-1 infection at 

oestrus may cause severe oopheritis characterized by diffuse corpus luteum 

necrosis and necrotic follicles.

The straining caused by the pain associated with extensive lesions of EBR 

in the reproductive tract can lead to uterine prolapse (Miller, 1991).
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Exposure o f bovine oocytes enclosed by follicular epithelial cells to 

BHV-1 caused a severe cytopathic effect on the cells (Tsuboi and Imada, 1997).

Mohini Saini ei a l  (1999) stated that BHV-1 was found to cause 

apoptosis in bovine peripheral blood mononuclear cells.

2.8.7.2 A bortion

Pregnant heifers affected with BHV-1 frequently aborted (Jensen et al.,

1955).

Ormsbee (1963) isolated BHV-1 from aborted cows.

Placentitis has been reported in aborting cows due to IBR infection 

(Kennedy and Richards, 1964).

Foetuses exposed to IBR virus at any stage of gestation can be aborted 

(Owen et a l, 1964; Kahrs et al., 1973; Stubbings and Camerson, 1981).

Interval between exposure and abortion can range from eight days 

(Saunders et al., 1972 and Wilson, 1974) to several months (Dellers, 1975).

In some cases of IBR abortion, manual removal of aborted foetus is

necessary and retention of placenta may occur and usually blanched and 

degenerated cotyledons are found (Gibbs and Rweyemamu, 1977).
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In IBR infection foetuses aborted can be dead in utero for several days 

before expulsion and there will be autolysis, brownish stained friable tissues, a 

lack of gross lesions and fluid in both body cavities (Kahrs, 1981b).

2.8.7.3 Infection in bulls

Bovine Herpes Virus-1 can cause infectious pustular balanoposthitis 

(IPB) and orchitis in bulls (Bouters et a l 1960).

Studdert et a l  (1964) described pustules on the mucosa of the penis and 

prepuce, formation of extensive adhesions, annular constrictions, penile 

distortion, loss of libido and painful erection and ejaculation as the 

characteristic findings in IBR affected bulls.

Insemination of susceptible cattle with semen containing IBR virus can 

lead to endodmetritis (Kendrick and Me Entee 1967) shortened oestrus periods 

and marked reduction in conception rates (Parsonson and Snowdon, 1975).

Kaminjolo et a l, (1975) isolated BHV-1 from cases of epididymitis in

bulls.

Weiblen el al. (1992) isolated BHV-1 from preputial swabs and semen 

of 1 1 bulls with balanoposthitis in an artificial insemination centre.

Rocha et al. (1998) detected BHV-1 in semen of naturally infected bulls

by PCR.
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2.8.8 Systemic form of IBR

Young calves infected with BHV-1 shows acute febrile reaction and 

usually end fatally (Baker et a l 1960; Reed et al., 1973).

Systemic form of IBR appears in calves infected in-utero during late 

gestation or shortly after birth (Dellers, 1975).

Kahrs (1981a) reported respiratory distress, white necrotic lesions on 

mucosa of mouth, tongue, oesophagus and all four stomach, compartments and 

diffuse peritonitis in calves affected with IBR.

2. 8.9 Combined disease

Concurrent IBR and IPV/IPB outbreaks were recorded infrequently 

(Hyne and Johnson, 1964 and Collings etal.3 1972).

Kahrs and Smith (1965) reported a concurrent outbreak of IBR, IPV and 

abortion.

Pritchard et al. (1997) reported an outbreak of IBR with clinical 

symptoms like pyrexia, milk drop, bilateral conjunctivitis and pustular 

vulvovaginitis.
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2.9 Diagnosis

Laboratory conformation of suspected IBR can be obtained by serologic 

tests, virus isolation or flourescent antibody (FA) staining of tissues (Buening 

and Gratzek, 1967 and Carbray et a/., 1971).

2.9.1 V iral antigen detection

Rapid diagnosis of abortion and neonatal calf death due to BHV-1 can 

be done by detection of viral antigen in tissues such as liver, brain and foetal 

spleen using immunoflourescence (Reed et a l, 1971, Shimizu et al., 1972, 

Kirkbride e ta i , 1973; Reede ta i ,  1973).

The use of electron microscope to identify virus particles present in 

clinical materials has been described as a rapid method for the diagnosis for 

IPV and IPB (Collings et a l 1972).

Cutaneous reactions to viral antigen occur with various herpes virus r 

infections including BHV-1 (Darcel and Dorward, 1972).

Guesdon et al. (1979) developed enzyme immuno assays of high 

sensitivity by exploiting the biotin-avidin interaction for BHV-1 detection.

Most widely applied antigen detection has been immunoflourescence, 

either on smears of cells from the nasal or ocular epithelium (Nettleton et a l , 

1.983; Silim and Elazhary, 1983) or on crystal sections of tissues collected at 

post-mortem (Terpstra, 1979).
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Immunoenzymatic techniques have been described for the labelling of 

infected cells (Edwards et a i, 1983) and for detection of soluble antigen in 

diluted nasal mucus (Faye et a i, 1979; Nettleton et a i, 1982; Collins et a i, 

1985).

Many workers used antigen capture ELISA for the detection of BHV-1 

from feedlot cattle (Collins et a i ,  1985; Collins et a i, 1988)

Polymerase chain reaction has been used to detect small quantities of 

viruses in nasal secretions and in tissues (Gama, 1989). r

Immunoperoxidase staining of fixed lung tissue was demonstrated to be 

a rapid and specific method of diagnosing IBR (Wyler, 1990).

Vilcek (1993) detected bovine herpes virus, (BHV-1) genome by 

polymerase chain reaction.

Xia et a i  (1995) compared dot blot hybridization and polymerase chain 

reaction for detecting BHV-1 in artificially infected bovine semen and PCR is 

found to have more sensitivity.

Bulut et a i ( 1998) did demonstration and localization of bovine herpes 

virus antigens in cell culture by immuno peroxidase staining.
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2.9. 2 Serological tests

2.9. 2.1 Passive haem agglutination test

Samal et al. (1981) detected antibodies to BHV-1 using indirect
<

haemagglutination test and found it as a sensitive and inexpensive diagnostic 

test.

Manickam and Mohan (1987) used micro-indirect haemagglutination 

test for detecting antibodies to BHV-1 and found it as a useful test.

In a serological survey of BHV-1 infection in bovines in Andhra 

Pradesh, Satyanarayana and Suribabu (1987) used indirect haemagglutination 

test.

A modified passive haemagglutination test for the detection of BHV-1 

antibodies in bovines was done by Suresh et a l  (1992b) and judged it as a rapid 

method.

2. 9 . 2 . 2  Serum  neutralisation test

Allan et a l  (1975) studied the effects of BHV-1 on reproduction in 

heifers using serum neutralisation test and found it as a sensitive test.

Zhou-Chang-Feng et al. (1988) evaluated the efficacy of serum 

neutralisation test and concluded it as a sensitive test for detecting BHV-1

antibodies.
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In an evaluation of immunogenicity of IBR vaccine in Indian tropical 

climate, Kilari et al. (2000) made use of serum neutralisation test.

2.9.2.3 V irus neutralisation test

Detection of specific antibodies to IBR virus in bovine serum using 

virus neutralisation test was done by Schilow et al. (1985).

Juhasz et al. (1991) reported the use of virus neutralisation for 

monitoring ISCOM type and control vaccines against BHV-1 infection.

Zakutskii et al. (1997) used virus neutralisation test for detecting the 

effectiveness of cultured inactivated vaccine against infectious bovine 

rhinotracheitis.

2.9.2.4 Im m unoprecipitation test

Aruna and Suribabu (1992) used immuno diffusion (ID), immuno 

electrophoresis (IEP) and counter immuno electrophoresis (CIEP) and found 

CIEP as a quicker, easy, sensitive and specific test to detect antibodies to 

BHV-1.

2. 9.2.5 E LISA

Payment et al. (1979) developed ELISA for detection of IBR antibodies 

and found that it is highly sensitive
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A micro-enzyme linked immunosorbent assay for the detection of 

antibodies to IBR was developed by Herring el al. (1980).

Beccaria el al. (1982) used macro and micro ELISA for the rapid 

detection of antibodies to IBR and found ELISA as a useful diagnostic test.

Durand el al. (1984) monitored the antibodies against BHV-1 with 

ELISA and suggested ELISA as the preferred serological technique.

Schilow el al. (1985) demonstrated the value of ELISA in detecting 

specific antibodies to IBR/IPV virus in bovine serum.

The ELISA has been widely used for screening of BHV-1 antibodies 

and the test found to be sensitive, specific, inexpensive and the reagents are 

stable (Florent and Deijmameffe, 1986; Riterer and Schuller, 1988; Waran and 

Abraham, 1991).

Behymer el al., (1991) used ELISA for mass screening of cattle sera 

against 14 infectious agents including IBR and ELISA was advocated for mass 

screening of livestock sera for the application in epidemiological methods for 

disease control in food animals.

Kita el al. (1991) screened serum samples from 604 cows for IBR 

antibodies using ELISA and declared that this method of screening is useful to 

assess the current epidemiological situation in the country.
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Gajendragad et al. (1997) developed an indirect sandwich ELISA for 

detection of IBR antibodies and found to be highly sensitive

2.9.2.5.1 Avidin-Biotin ELISA (AB ELISA)

Renukaradya et al. (1996) used avidin-biolin enzyme linked 

immunosorbent assay (AB-ELISA) for studying the antibody prevalence of IBR 

virus in Southern India and the procedure found to be highly sensitive and 

specific.

Shome et al. (1997) detected antibodies to IBR in Andaman and Nicobar 

Islands using AB-ELISA.

Suresh et al. (1999) detected IBR antibodies in cattle using avidin-biotin 

ELISA and noted that AB-ELISA offered an additional benefit of integrating 

high and specific binding between avidin and biotin into the conventional 

ELISA technique. They also found that it is economical, as it allows the use of 

immunoconjugates at a remarkably high dilution and is also very sensitive and 

specific and less time consuming.

2 .1 0  C o m p a r iso n  o f  E L IS A  w ith  o th er  se ro lo g ica l tests  fo r  the

d e te c tio n  o f  B H V -I  a n tib o d ies

Solsona et al. (1980) detected antibodies to BHV-1 by ELISA technique 

and passive haemagglutination test and found that the ELISA test as rapid, 

reliable and more sensitive than the passive haemagglutination test.



40

Fedida et a l  (1982) compared the efficiency of ELISA with other 

serological tests for the detection of BHV-1 antibodies and found that passive 

haemagglutination and neutralisation without complement were less sensitive.

Cho and Bohac (1985) compared ELISA and serum neutralisation test

(SNT) and ELISA was considered to be a technically superior routine
«•

diagnostic test.

Durham and Sillars (1986) evaluated an indirect ELISA procedure 

against SNT and found the ELISA procedure was quicker, cheaper and detected 

more reactors than SNT.

Riegel et al. (1987) screened the cattle sera for BHV-1 antibodies by 

virus neutralisation test (VNT) and ELISA and ELISA was found to be rapid, 

highly reproducible, more sensitive and inexpensive than VNT.

The efficiency of VN and ELISA tests in the serodiagnosis of IBR/TPV 

in cattle were tested by Salwa and Donderska (1991) and concluded that ELISA 

is more sensitive and adequate for detection of IBR antibodies.

Comparative studies on the detection of BHV-1 antibodies in blood 

serum by ELISA and VN was done by Tekes et a l (1991) and concluded that 

ELISA is more sensitive and adequate.

Rattan et al. (1992) studied the efficacy of serum neutralisation (SN) 

and ELISA for detecting antibodies to BHV-1 in cattle sera and concluded that
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ELISA was more sensitive as it detected more positive among the sample found 

negative by serum neutralisation.

Comparative study of serological methods like neutralization tests, 

indirect immunoflourescence test, passive haemagglutination and ELISA for 

detecting antibodies to BHV-1 shown that highest sensitivity is with ELISA 

(Perrin et al.y 1993).

Graham et al. (1998) compared virus neutralization, haemagglutination 

inhibition and ELISA for detecting antibodies to BHV-1 and concluded that 

ELISA is having high sensitivity and that may be used to detect seroconversion
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to BHV-1.
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3. MATERIALS AND METHODS

The study was carried out in the department of Veterinary 

Epidemiology and Preventive Medicine, College of Veterinary and Animal 

Sciences, Mannuthy during 1999-2000.

3.1  M a ter ia ls

3.1.1 G lassw ares/plastic w ares and reagents

All glasswares/plastic wares used were of Tarson, Laxbro or Coming 

brand. Chemicals were of analytical or guaranteed reagent grade. The 

materials were processed using standard methods (Hoskins, 1967) and sterilised 

either in hot air oven or autoclave depending upon the material to be sterilized.

3.1.2 Sera Sam ples

A total of 719 serum samples were randomly collected from cattle of all 

districts of Kerala. Samples were collected from apparently healthy animal^, 

and animals with symptoms suggestive o f IBR from different farms, Veterinary 

hospitals, slaughter houses and from the field (Annexure-I).
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3.1.3 Avidin-Biotin ELISA

Avidin-Biotin ELISA was performed using the kit supplied by ADMAS, 

Bangalore.

3.1.3.1 R eagents required

3.1.3.1.1 Antigen

Madin Darby Bovine Kidney cell culture grown BHV-1 purified by 

ultracentrifiigation, sonicated and freeze dried, stored at -20°C.

Reconstituted the freeze dried contents o f the vial with one ml o f the 

reconstitution diluent (double glass distilled water). Stored the antigen stock 

at -20°C (in the freezer).

3.1.3.1 2 C ontrol sera

a. Strong anti BHV-1 antibody positive (C++)

b. Weak anti BHV-1 antibody positive (C+)

c. Anti BHV-1 antibody negative (C-)

All are bovine sera, freeze dried and stored at -20°C. Reconstituted the 

freeze dried contents of a vial each of control serum (C++, C+ and C-) 

separately with one ml o f reconstitution diluent and stored at -20°C.

3.1.3.1.3 Im m unoconjugates

(i) Biotinylated anibovine IgG (B-antibovine IgG)

Freeze dried contents of the vial is reconstituted with one ml of the 

reconstitution diluent and mixed gently until completely dissolved. Stored the 

biotinylated antibovine IgG stock at +4°C.
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(ii) Avidin-Horse radish peroxidase (A-HRP)

Freeze dried contents of the vial mixed with one ml of the reconstitution 

diluent and stored at +4°C.

3.1.3.1.4 Buffers

3.1.3.1.4.1 A ntigen coating buffer
<

Phosphate buffered saline (PBS) of 0.01 M, pH 7.4 ±  0.2

Sodium chloride 7.02 g

Disodium hydrogen phosphate 1.1 g

Potassium chloride 0.2 g

Sodium dihydrogen phosphate 2 H2 C>2 0.35 g

Distilled water 1000 ml

Weighed and dissolved the contents in distilled water.

3.1.3.1.4.2 B locking buffer

(i) Tween 20 (liquid) (ii) Bovine gelatin (crystals)

Prepared 0.1 M PBS. Took 100 ml of 0.1 M PBS. Added one g of 

bovine gelatin (Rallis India Ltd., Bangalore) and 0.1 ml of Tween-20.

3.1.3.1.4.3 W ash buffer

Phosphate buffered saline (PBS) of 0.002 M of pH 7.4 ± 0.2. First 

prepared 0.01 M PBS and took 200 ml from the prepared PBS and added to 800

ml of distilled water.
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3.1.3.1.5 Substrate

Three per cent hydrogen peroxide liquid (H2 O2). Stored at +4°C.

3.1.3 .1 .6  R econstitution diluent

Double glass distilled water. Stored at +4°C.

3.1.3.1.7 C hrom ogen

O-phenylene diamine dihydrochloride (OPD) tablets stored at +4°C. 

Dissolved one 30 g tablet o f O-phenylene diamine dihydrochloride (OPD) in 75 

ml of distilled water and stored at 4°C in a glass bottle wrapped with aluminium
1

foil.

3.1.3.1.8 Stopping solution

Sulphuric acid 1 M

Slowly added 5.5 ml of concentrated sulphuric acid to 94.5 ml of 

distilled water and stored at room temperature.

3 .2  M eth o d s

3.2.1 C ollection o f  test sera

Collected five ml o f blood aseptically through the jugular vein puncture 

using a 16 G or 18 G sterile hypodermic needle in test tubes having a capacity 

of 15 ml. After labelling kept the tubes at an angle for clotting. After one hour 

breaking of the clot was done with help o f a long needle. Kept the tubes at
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37°C for 30 minutes. Transferred the tubes to refrigerator having a temperature 

of +4°C. After 12-18 hours separated the serum and centrifuged at 1000 G for 

10 minutes. Inactivated at 56°C for 30 minutes to destroy the non specific 

factors. After that kept the serum in cryovials of two ml capacity and labelled. 

Stored the samples at-20°C  (in deep freezer).

3.2.2 A ssay Procedure (A nnexure II)

As per the method described in the laboratory manual provided by 

ADMAS, Bangalore (Rajasekhar, 1998).

3.2.2.1 C oating o f  m icroplates

Gently mixed the vial o f reconstituted antigen stock for uniform 

dispersion.

Preparation o f  w orking dilution o f  antigen

For coating one plate added 60 pi of antigen stock to six ml of coating 

buffer. Mixed well and dispensed 50 pi of the working dilution of antigen into 

all 96 wells of the mi'croplate. Tapped the sides of the plates to ensure even 

distribution over the bottom of each well.

Covered the microplates using sealing tape and incubated at 37°C for 

one hour. Returned the remainder of the antigen stock to -20°C.

3.2.2.2 A ddition o f  test sera and control sera

Agitated the vials of test sera and control sera (C++, C+ and C-) gently 

to ensure homogenicity.
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Control sera and test sera are diluted 1/100 in blocking buffer (Five pi of 

each added to 500 pi of blocking buffer) separately in perspex plate.

Returned the remainder of the control sera to -20°C for further use. 

W ashing the plate and addition o f  sera

Removed the antigen coated microplates from the incubator. Discarded 

the contents by inverting the microplates and taped the inverted microplates on 

to a lint free absorbent towel to remove all residual contents. With the help of 

wash bottle filled all 96 weeks of the microplates with wash buffer, discarded, 

and dried by tapping the microplates onto a lint free absorbent towel. Repeated 

the same procedure two more times.

Dispensed 50 pi of the diluted test sera and control sera to respective 

wells and added 50 pi of blocking buffer to conjugate control wells 

(Annexure-III).

Covered the microplates and placed on an orbital plate shaker housed in 

an incubator at 37°C and incubated for one hour with continuous shaking to 

cause thorough mixing without spillage of contents or movement of the plate.

P rep ara tion  o f  sera  for test
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Working solution of Biotin antibovine IgG for one microplate is 

prepared by adding 60 pi of stock Biotin-antibovine IgG to six ml of blocking 

buffer.

3 .2 .2 .3 (a ) A d d ition  o f  B io tin -an tib ov in e  IgG

Returned the conjugate stock to +4°C.

W ashing the plate and addition o f  conjugate

After one hour of serum incubation, removed the microplates from the 

incubator and washed them with wash buffer three times and dried ther 

microplates by tapping onto a lint free absorbent towel.

Added 50 pi of the working dilution of Biotin-antibovine IgG conjugate 

to all 96 wells of the microplates and taped the sides of the microplates to 

ensure uniform dispersion over the bottom of each well.

Covered the microplates and incubated for one hour at +37°C on an 

orbital shaker.

b. A ddition o f  A vid in-H orse radish peroxidase (A -H R P) conjugate  

Preparation o f  w orking solution

Added 60 pi of stock A-HRP to six ml of blocking buffer to use in one 

microplate.

Returned the conjugate stock in 4°C.
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After one hour of Biotin-antibovine IgG conjugate incubation, removed 

the microplates from the incubator and washed them with wash buffer three 

times and dried the microplates by tapping onto a lint free absorbent towel.
i'

Added 50 pi of the working dilution of A-HRP to all 96 wells of the 

microplates.

Covered the microplates and incubated for 20 minutes at 37°C on an 

orbital shaker.

3.2.2.4 A ddition o f  substrate/chrom ogen solution

Preparation of working solution of the substrate chromogen

Added 24 pi of three per cent H2 0 2 (substrate stock) to six ml of 

chromogen solution for the use in one microplate.

Returned the substrate and chromogen stock to +4°C.

W ashing the plate and addition o f  substrate/chrom ogen

After 20 minutes of A-HRP inclubation, removed the microplates from 

the incubator and washed them with wash buffer three times and dried the 

microplates by tapping onto a lint free absorbent towel.

Added 50 pi of working solution of the substrate/chromogen to all 96 

wells o f the microplates.

W a sh in g  th e  p la te  and ad d ition  o f  con ju gate
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Kept the plates at room temperature for 10 minutes.

3.2.2.5 A ddition o f  stopping solution

Added 50 pi of the stopping solution (1M H2 SO4) to all 96 wells of the 

microplate and gently tapped the microplates to ensure thorough mixing.

(All wells should contain 50 pi o f substrate/chromogen solution and 50 

pi o f stopping solution).

3.2.2.6 Preparation o f  blanking plate

A clean microplate not coated with antigen used as blanking plate. 

Added 50 pi of stopping solution ( 1M H2 S 04) to the wells o f the first column 

of blanking plate.

3.2.2.7 M easurem ent o f  colour developm ent

The microplate ELISA reader is turned on and allowed to warm up for 

15 minutes before reading to ensure uniformity of reading for all plates. Wiped 

the bottom of plate with a clean cloth to remove condensation and smudges.

Placed the blanking plate first followed by test microplate in the carriage 

of the microplate reader and initiated sequence.

Interpretation (Annexure-IV)

Readings are used in two types of data analysis.
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1. Per cent positivity (PP) values used for Quality Assurance (QA)

Replicate OD value of each control
PP = ------------------------------------------------- x 100

Median OD value of C++

2. Per cent positivity (PP) values used for acceptance of test sera data and for 

diagnostic interpretation

Replicate OD value of test serum
PP = ------------------------------------------------  x 100

Median OD value of C++

Acceptance of control data

The data expressed in OD values and PP values for the C++ control and 

the data expressed in PP values for the three other controls (C+, C- and Cc) are 

used to determine whether or not the test has performed within acceptable 

limits of variability.

Acceptance criteria for control data

Upper control limit 
(UCL)

Lower control limit 
(LCL)

C++ OD values 1.2 0.6
C++ PP values 120 70
c+ PP values 55 35 '
c- PP values 16 0
Cc PP values 8 0

Microplate acceptance (First level) 

Strong positive (C++ control serum)
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Compared the two intermediate OD values of the C++ control to the 

lower and upper control limits. Both values fell within limits and plate 

accepted.

Micropolate acceptance (second level)

Strong positive (C++), weak positive (C+), Negative (C-) and conjugate 

control (Cc).

Compared the replicate PP values for the C++, C+, C-, and the CC 

controls to the UCLS and LCLS.

Microplate accepted (or in within UCL and LCL range) because all 

controls met the PP acceptance criteria.

r
Diagnostic threshold PP values

Methods for the determination of diagnostic threshold PP values are (a) 

double the mean PP of the disease free group, (b) mean PP plus 3 standard 

deviations, (c) median PP value of the 100th percentile. The diagnostic 

threshold PP value determined as 28 (standard PP value for the Kit provided).

Acceptance of test sera data

Test sera having mean PP values equal to or greater than the calculated 

threshold PP value are considered as positive. Test sera having mean PP values 

less than calculated threshold PP value are considered as negative.
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Statistical analysis

The results of prevalence of BHV-1 antibodies in cattle were subjected 

to statistical analysis as per the procedures of Snedecor and Cochran (1994).

«*
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4. RESULTS

A total number of 719 sera samples were collected from cattle of
✓

different districts of Kerala comprising of different age groups, parity, breeds, 

managemental practices and health status and were subjected to Avidin-Biotin 

ELISA for detection of antibodies to BHV-1. Of these 107 (15%) samples 

showed a positive result.

4.1 Seroprevalence of IBR in different managemental systems

Seroprevalence of IBR under various managemental practices are given in 

Table 1 and Figure 1.

Four hundred and ninety five samples were collected from organised 

farms. Out of which 65 (13.13%) samples were found positive.

Two hundred and twenty four samples were from cattle reared under 

rural farming system among which 42 (18.75%) samples were found positive.

Eventhough the seroprevalence is more under rural farming system than 

organised farms, no statistical difference was observed between the above two 

managemental systems.

4.2 Seroprevalence of IBR in animals of different health status

Out of total 719 serum samples 427 were of apparently healthy animals 

and 292 were from animals with history of disease. Among apparently healthy
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groups 41 (9.6%) animals showed positive result and 66 (22.6%) animals of 

diseased group showed positive reaction (Table 2 and Figure 2). Result showed 

highly significant difference between (P<0.01) the above two groups.

4.3 Seroprevalence of IBR among different breeds of cattle

The seroprevalence of IBR among various breeds of cattle are given in 

Table 3 and Figure 3.

The serum samples were collected from crossbred cattle of Holstein 

Friesian (CBHF), Brown Swiss (CBBS), Jersey (CBJ) and from crossbreds 

between the above animals (others). Out of 282 serum samples from CBHF, 51 

(18.09%) samples were positive. Among 137 animals of CBBS, 17 (12.41%) 

animals were found positive. Out of 286 animals of CBJ, 36 (12.59%) animals 

were positive. Fourteen samples were from other crossbreds among which 

three (21.43%) samples were found positive.

On statistical analysis no significant difference of seroprevalence was 

observed between any of the above breeds of cattle.

4.4 Seroprevalence of IBR among cattle of different age groups

The seroprevalence of IBR among various age groups are given in 

Table 4 and Figure 4.

r

Sixteen samples were collected from animals below one year of age and

one (6.25%) animal was found positive. Among forty three animals between
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one year and three years of age three (6.97%) animals were positive. One 

hundred and ninety nine samples were from animals of 3-5 years of age and 24 

(12.06%) animals were positive. Four hundred and twenty samples were from 

animals of 5-10 year age and 72 (17.14%) animals were positive. Forty one 

samples were collected from animals above 10 years of age and seven (17.07%) 

animals were positive.

Statistical analysis revealed significant difference (P<0.05) between 

animals of 1-3 years of age and animals of 5-10 years of age.

4.5 Sex-wise seroprevalence of IBR

Ten males were tested for BHV-1I antibodies and none were found 

positive. Out o f 709 female animals 107 (15.09%) animals were positive 

(Table 5).

4.6 Seroprevalence of IBR in different farms

Seroprevalence of IBR in various farms are presented in Table 6 and 

Figure 5.

Among the different organised farms, the highest seropositivity was 

found in Osho Farm, Pattikadu (38.33%) followed by University Livestock 

farm, Mannuthy (25%), St. Benedictine Monastery farm (18.75%), Regional 

Agricultural Research Station, Pilicode (14.28%), Cattle Farm, Vellayani 

(14.28%), LRS Thiruvazhamkunnu (8.09%), Jersey farm, Vithura (5.45%)
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Pookot Dairy Project (4.15%) and Cattle farm, KCAET, Thavanur (0%). None 

of the animals from KCAET, Thavanur showed positive reaction to BHV-1 

antibodies.

Statistical analysis revealed highly significant difference (P<0.01) 

between Osho Farm Pattikadu, and Pookot Dairy Project, Jersey Farm, Vithura, 

Cattle Farm, College of Agriculture, Vellayani and Cattle farm, Thavanur. 

Significant difference (P<0.05) noted between Regional Agricultural Research 

Station, Pilikode and Osho Farm, Pattikadu and between Cattle Farm, Pattambi 

and University Livestock Farm, Mannuthy, Cattle Farm, College of 

Agriculture, Vellayani and Livestock Research Station, Thiruvazhamkunnu. c

4.7 Seroprevalence of IBR in animals with different clinical 

manifestations

Different clinical manifestation in EBR seropositive animals are given in 

Table 7 and Figure 6.

Among 54 animals with a history of respiratory infection 18 (33.33%) 

animals showed antibodies to BHV-1. Two hundred and eight animals had 

history of reproductive disorders including abortion, retention of placenta, 

metritis, cervicitis, anoestrum, suboestrum and repeat breeding. Among these, 

41 (19.71%) animals showed positive reaction. One animal among three 

(33.33%) animals with eye lesions showed antibodies to BHV-1. Among six 

animals with arthritis two (33.33%) showed positive result. Fourteen samples
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were from case of mastitis among which four (28.57%) animals were positive 

for antibodies to BHV-1. None of the animals with a history of enteritis had 

antibodies to BHV-1.

On statistical analysis no significant difference was found between any 

of the above group with respect to seroprevalence of IBR.
. r

4.8 Seroprevalence of IBR in animals with different reproductive 

disorders

Out of the total 208 animals with reproductive disorders, 41 animals 

were positive (19.71%) for antibodies to BHV-1. Ten animals were having 

history of abortion among which two animals (20%) were positive for IBR 

antibodies. Four animals were with history of retention of placenta (ROP) and 

one animal (25%) among them was positive. One hundred and ninety four 

animals were with different reproductive disorders like endometritis, cervicitis, 

anoestrum, suboestrum and repeat breeding and thirty eight animals (19.58%) 

among them were positive (Table 8 and Figure 7).

4.9 Seroprevalence of IBR in different parity

Seroprevalence of IBR in different parity were given in Table 9 and 

Figure 8.

Out of 201 animals of second parity tested, 46 were found positive 

(22.89%). Hundred and three animals of third parity were tested in which
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twenty animals (19.41%) showed positive reaction. Five (19.23%) animals 

were positive from 26 animals after 4th parity.

On statistical analysis there is high significant difference (P<0.01) 

between (a) heifers and animals after two parity (b) animals after one parity and 

two parity.

There is significant difference (P<0.05) between (a) heifers and animals 

after three parity (b) animals after one parity and three parity.

4.10 Seroprevalence of IBR in different districts of Kerala

Number of serum samples collected from each district and number of 

seropositive animals are given in Table 10 and Figure 9.

Highest seropositiveness was observed in Idukki district followed by 

Emakulam, Thrissur, Kozhikode and Alapuzha. None of the sera samples 

collected from Malappuram district showed positive reaction.
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Table 1. Seroprevalence of IBR among cattle reared under different managemental 
practice

Managemental
practice

Number of animals 
tested

Number of positive 
animals

Percentage

Organised farms 495 65 13.13 NS
Rural farming 224 42 18.75 Ny

NS -  Non significant

Table 2. Seroprevalence of IBR among cattle with different health status

Health status Number of animals 
tested

Number of positive 
animals

Percentage

Apparently healthy 
animals

427 41 9.6

Animals with 
history of disease

292 66 22.6**

** Highly significant (P<0.01)

Table 3. Breed wise seroprevalence of IBR among cattle

Breed Number of animals 
tested

Number of positive 
animals

Percentage

CBHF 282 51 18.09 NS
CBBS 137 17 12.41 NS
CBJ 286 36 12.59 m
Others 14 3 21.43

NS -  Non significant

Table 4. Age-wise seroprevalence of IBR among cattle

Age group Number of animals 
tested

Number of positive 
animals

Percentage

0-1 16 1 6.25
1-3 43 3 6.97
3-5 199 24 12.06
5-10 420 72 17.14*
10 and above 41 7 17.07

*Significant (P<0.05)
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Table 5. Sex-wise seroprevalence of IBR among cattle

Sex Number of animals 
tested

Number of positive 
animals

Percentage

Male 10 0 0
Female 709 107 15.09**

** Highly significant (P<0.01)

Table 6. Seroprevalence of IBR among cattle of different farms

Farm Number of animals 
tested

Number of positive 
animals

Percentage

St. Benedictine Monastery 
Farm, Kappad

16 3 18.75

Livestock Research 
Station,
Thiruvazhamkunnu

247 20 8.09

Pookot Dairy Project 24 1 4.15
Cattle farm, KCAET, 
Thavanur

15 0 0

Regional Agricultural 
Research Station, Pilicode

14 2 14.28

Jersey Farm, Vithura 55 3 5.45
University Livestock 
Farm, Mannuthy

16 4 25.0*

Cattle Farm, College of 
Agriculture, Vellayani

35 5 14.28

Cattle Farm, Pattambi 13 2 15.38*
Osho Farm, Pattikadu 60 23 38.33**

* Significant (P<0.05)
** Highly significant (P<0.01)
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Table 7. Seroprevalence of IBR among cattle with different clinical manifestations

Form of infection Number of 
animals tested

Number of
positive
animals

Percentage

Respiratory form 54 18 33.33 NS
Genital form 208 41 19.71 NS
Eye lesions 3 1 33.33
Arthritis 6 2 33.33 NS
Mastitis 14 4 28.57 NS
Enteritis 7 0 0

NS -  Non significant

Table S. Seroprevalence of IBR among cattle with different reproductive disorders

Form of infection Number of 
animals tested

Number of
positive
animals

Percentage

Genital form Abortion 10 2 20.00 NS
ROP 4 1 25.00 NS
Endometritis
Cervicitis
Anoestrum
Suboestrum
Repeat
breeding

194 38 19.58 NS

Total 208 41 19.71 NS

NS -  Non significant
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Table 9. Seroprevlance of IBR in females according to their parity

Parity Number of animals 
tested

Number of positive 
animals

Percentage

Calves 13 1 7.69
Heifers 91 7 6.69
Pregnant animals 13 1 7.69
1 234 22 9.4*
2 201 46 22.89**
3 103 20 19.41*
4 26 5 19.23
5 10 1 10.0
6 10 3 30.0
7 and above 8 1 12.5

** Highly significant (P<0.01) 
* Significant (P<0.05)

Table 10. Seroprevlance of IBR in different districts of Kerala

Parity Number of animals 
tested

Number of positive 
animals

Percentage

Thiruvananthapuram 90 9 10
Kollam 30 4 13.33
Alapuzha 24 5 20.83
Pathanamthitta 22 3 13.64
Kottayam 17 3 17.65
Idukki 34 11 32.35
Emakulam 10 3 30.00
Thrissur 85 25 29.40
Palakkad 255 22 8.56
Malappuram 15 0 0
Kozhikode 18 4 22.22
Wyanad 30 3 10.00
Kannur 76 13 17.11
Kasaragode 13 2 15.38
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■  Organized farms ■  Rural farming

Fig. 1 Seroprevalence of IBR among cattle reared under different 
managemental practice

■  Apparently healthy ■  History of disease

Fig. 2 Seroprevalence of IBR among cattle with different health status
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20%

■  CBHF DCBBS DCBJ ■  Others

Fig. 3 Breed-wise seroprevalence of IBR among cattle

11%

28%

B O -ly r  B l - 3 y r  D 3 -5 y r  D 5 -1 0 y r M 10yr and above

Fig. 4 Age-wise seroprevalence of IBR among cattle



66

A B C D  E  F  G  H I J

A  -  S t. B e n e d ic tin e  M o n a s te ry B -  L iv e s to ck  R e se a rc h  S ta tio n , C  -  P o o k o t D a iry  P ro je c t
f a rm , K a p p a d T h iru v a z h a m k u n n u

D -  C a tt le  f a rm , K C A E T , E  -  R e g io n a l A g r ic u l tu ra l F  -  J e rs e y  f a rm , V ith u ra
T h a v a n u r R e se a rc h  S ta tio n , P ilicode

G  -  U n iv e rs ity  L iv e s to c k  f a rm , 
M a n n u th y

J  -  O sh o  f a rm , P a t t ik a d u

H  -  C a tt le  f a rm , V e llay a n i 1 -  C a tt le  f a rm , P a t ta m b i

Fig. 5 Seroprevalence of IBR among cattle of different farms

form

Fig. 6 Seroprevalence of IBR among cattle with different clinical 
manifestations
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39%

M Abortion M Retention of placenta □  Other disorders

Fig. 7 Seroprevalence of IBR among cattle with different reproductive 
disorders

animals above

Fig. 8 Seroprevalence of IBR in females according to their parity



Fig. 9 Seroprevalence of IBR in different districts of Kerala
0 >
00



Plate 1. Avidin - Biotin Enzyme Linked Immunosorbent Assay 
(AB-ELISA) - Test Plate

Conjugate Control (Cc)
Strong Positive Control (C++) 
Weak Positive Control (C+) 
Negative Control (C-)

- Al, A2,B1 and B2
- Cl, C2, D1 and D2
- El, E2, FI and F2
- Gl, G2, HI and H2

-A3 to H12 
- 4 (G3 and H3) 

12 (G5 and H5) 
19 (E7 and F7)
21 (A8 and B8) 
35 (E ll and FI 1)

Test Serum Samples 
Positive Serum Samples
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5. DISCUSSION

In the present study seroprevalence of IBR among crossbred cattle of 

Kerala was assessed using AB-ELISA. Results revealed a prevalence rate of 

14.88 per cent of BHV-1 antibodies. The preliminary study on serological 

survey of IBR in Kerala by Sulochana et al. (1982) revealed a prevalence rate 

of 49.86 per cent BHV-1 antibodies among 367 samples tested using passive 

haemagglutination test. The moderate prevalence figures reported in the 

present study (14.88 per cent) could be attributed to the large sample size and 

the inclusion of significant number of samples from healthy animals. Workers 

like Renukaradhya et al. (1996) also reported similar findings.

Cattle movement from the neighbouring states to Kerala might be one of 

the factors for the occurrence of IBR infection in the State, as Suresh et al. 

(1999) have reported wide spread seroprevalence of IBR among bovine 

population of most of the states of India including the neighbouring states such 

as Andhra Pradesh, Tamil Nadu and Karnataka.

5.1 Seroprevalence of IBR among cattle reared under different 
managemental practice

In the present study serological evidence of infection was observed both 

in organised herds and in cattle population maintained by rural farmers (Table 1 

and Figure 1). Percentage of seroprevalence was more in animals reared under
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rural farming (18.75 per cent) than in animals of organized farms (13.13 per 

cent). This is contradictory of earlier findings where a more seroprevalence of 

IBR found in organised farms (Radostits et al., 1994). However on statistical 

analysis there was no significant difference between these two groups of 

animals with regard to seroprevalence of IBR.

In organised farms there is more chance of spread of virus from infected 

to susceptible animals since the source of infection are nasal exudate, coughed 

up droplets, genital secretion, semen, foetal fluids and tissues (Donkersgoed

and Babiuk, 1991).

In rural farming system there is chance of spread of infection through 

natural breeding with infected bulls. In such cases semen will be contaminated 

with virus and that can transmit the disease. This was also suggested by Kahrs

(1981b).

5.2 Seroprevalence of IBR among cattle with different health status

Bovine Herpes Virus-1 antibodies were detected from healthy animals 

and from animals having history of disease such as respiratory infections, 

genital infections, abortion, mastitis, conjunctivitis and arthritis (Table 2 and 

Figure 2). Such findings were also reported by workers like Sulochana et al. 

(1982), Satyanarayana and Suribabu (1987), Aruna and Surababu (1992) and 

Renukaradhya et al. (1996). The result showed highly significant difference in 

seroprevalence (P<0.01) between the healthy and diseased animal group.
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The presence of IBR antibodies in the sera of animals without any 

history of suggestive symptoms of IBR might be due to the persistence of the 

virus in a latent form, probably after the establishment of infection in the 

calfhood (St. George et al., 1967). Persistence of BHV-1 antibodies for a 

period of 17 months after natural exposure is also a reason for this finding 

(Kahrs and Smith, 1965). Higher percentage of positive reaction among 

animals with a history of respiratory infection, genital infection, abortion, 

conjunctivitis, mastitis and arthritis suggests the possible association of IBR 

virus with such conditions.

5.3 Breed-wise seroprevalence of IBR among cattle

Present study revealed a more seroprevalence of IBR in animals 

originated from the crossbred cattle population (Table 3 and Figure 3). 

Crossbred cattle and exotic cattle are more susceptible to BHV-1 infection than 

indigenous cattle. This finding is in agreement with the observations of 

Masolla et al. (1981) and Satyanarayana and Suribabu (1987). <■

Crossbreds of Holstein-Friesian had higher seroprevalence (18.09 per 

cent) than crossbreds of Brown-Swiss or Jersey. Masolla et al. (1981) found 

that Holstein-Friesian had significantly high seropostivity than Jersey cattle.

Crossbreds o f Brown-Swiss and Jersey had more or less same 

seroprevalence percentage and no significant difference was observed.
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Variation in the seroprevalene of IBR with different breeds of cattle was 

also reported by Singh et al. (1985).

5.4 Age-wise seroprevalence of IBR among cattle

From the percentage of seroprevalence it is clear that as the age 

advances percentage of seropositivity also increases (Table 4 and Figure 4). 

Seroconversion is more in animals above three .years of age. This is probably 

due to exposure to various degrees of stress. This observation agrees with the 

findings of previous workers (Satyanarayana and Suribabu, 1987; Suresh et al., 

1992 and Me Dermott et al., 1997).

Seroprevalence of IBR is less in 0-1 year age group (6.25 per cent) and 

1-3 year group (6.97 per cent). Younger animals generally possess maternal 

antibodies which prevents the infection. This was supported by the finding of 

Donkersgoed and Babiuk (1991). Stress factors like pregnancy, lactation etc, 

reduce the immunity and that may lead to onset o f infection in adult animals. 

Such stress factors are very less in younger animals which also contributes to 

the lesser prevalence in this group (Radostits et al., 1994).

5.5 Sex-wise seroprevalene of IBR

Of the 709 females tested 15.09 per cent animals were positive for 

BHV-1 antibodies (Table 5). None of the male animals tested were positive for

antibodies to BHV-1 infection.
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The higher rate of occurrence in females may be due to the use of semen 

from an infected bull to many females in the form of artificial insemination. 

Suresh et al. (1992a) also had the same opinion. In rural areas when infected 

bulls were used for natural breeding there will be transmission of infection to 

many cows (Kahrs, 1981b). This is also a reason for more prevalence in 

females. Pregnancy can act as a stress factor which can lead to onset o£ 

infection (Manickam and Mohan, 1987).

5.6 Seroprevalence of IBR among cattle of different farms

Seroprevalence of IBR is more in private farms like St. Benedictine 

Monastery farm, Kappad and Osho farm, Pattikadu (Table 6 and Figure 5). 

The variation in the seroprevalence between different farms may be due to 

difference in managemental practice such as over-crowding, unhygienic 

environment, absence of isolation and quarantine measures which allows the 

easy spread of BHV-1 infection. Higher incidence in Osho farm may also be 

contributed to recent purchase of animals from Tamil Nadu where a higher 

percentage (45.7 per cent) of seroprevalence of IBR was reported 

(Renukaradhya et al., 1996). Introduction of infected animals into a group of 

cattle often leads to outbreak of IBR infection. This was also pointed out by 

Donkersgoed and Babiuk (1991). Sudden changes in managemental practices 

such as dietary changes may enhance the risk o f BHV-1 infection, as suggests 

by Fenner etal. (1993).
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5.7 Seroprevalence of IBR among cattle with different clinical

manifestations

Serum samples were collected from animals with respiratory form of 

infection, genital form of infection, eye lesions, arthritis, mastitis and enteritis 

(Table 7 and Figure 6).

High seropositivity (33.33 per cent) to IBR infection observed in 

samples collected from animals having respiratory form of infection. This may 

be attributed to the fact that all ages of cattle are susceptible to respiratory 

infection unlike the genital infection which is reported mainly in adults. 

Crowding and mixing of animals in farms allow high rate of transmission of 

respiratory form of infection. More seroprevalence in respiratory form of 

infection was also noted by Donkersgoed and Babiuk (1991) and 

Renukaradhya et al. (1996).

Percentage of seropositivity in genital form of infection is 19.72. 

Association of BHV-1 with genital infection was also reported by many 

workers (Salwa and Stryszak, 1995 and Cook, 1998).

Three samples were from cases of eye infection with symptoms such as 

lacrimation, presence of pus and reddening of conjunctival mucous membrane. 

Out of three samples, one sample was positive for IBR infection. Ability of 

BHV-1 to cause conjunctivitis was reported by workers like Foldi et al. (1992).
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Six samples were from animals having arthritis. Two samples were 

positive for IBR infection (33.33 per cent). There are no report o f arthritis with 

BHV-1 and this may be an accidental finding.

Seropositivity of 28.57 per cent was noted in samples collected from 

animals that are having mastitis. Bovine Herpes Virus-1 can cause mastitis, 

and that was proved by Roberts et al. (1974) who isolated IBR virus from a 

mastitis case. Hage et al, (1998) also identified BHV-1 as a cause of mastitis in 

cattle.

There are reports of association of BHV-1 with enteritis. But in the 

present study out of the seven samples tested from cases of enteritis none were 

positive for BHV-1 antibodies. Enteritis in these animals may be due to other 

etiological agents.

Bovine Herpes Virus-1 may prevail in a form causing transcient 

respiratory illness and keratoconjunctivitis in young ones and may cause 

abortion after being established in adults (Miller, 1991).

5.8 Seroprevalence of IBR among cattle with different reproductive
disorders

In the present study seroprevalence of IBR observed in animals with 

history of abortion, retention of placenta, endometritis, cervicitis, anoestrum, 

suboestrum and repeat breeding (Table 8 and Figure 7). Association of BHV-1 

with such reproductive disorders also described by workers like Gibbs and

Rweyemamu (1977).
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Abortion occur in pregnant cows, due to IBR infection especially in the 

third trimester because of the degree of pregnancy stress, exposure to multiple 

pathogens and also due to conducive uterine environment during the later stages 

of gestation for the rapid multiplication of virus following recent infection or 

latent infection which in turn cause foetal death and abortion (Sheffy and 

Davies, 1972 and Darsel and Dorward, 1975).

5.9 Seroprevalence of IBR in females according to their parity

Percentage of seroprevalence of IBR is more in older animals or animals 

having one parity or more (Table 9 and Figure 8). Result reveals high 

significant difference (P<0.01) between the seroprevalence of IBR of (a) heifers 

and animals after two parity and (b) animals after one parity and two parity. 

Also there is significant difference (P<0.05) in the seroprevalence of IBR 

between (a) heifers and animals after one parity and (b) animals after one party 

and three parity.
f

The disease occurs mostly in animals over six months of age probably 

because of their greater exposure to different stress factors and also due to the 

presence of maternal antibodies in younger animals (Donkersgoed and Babiuk, 

1991 and Radostits et al., 1994). Prevalence is more in animals having one 

parity or more and this may be due to degree of pregnancy stress and also 

exposure to different pathogens (Sheffy and Davies, 1972). The occurrence of 

higher rate of infection in the first lactation might be due to the lack of adequate
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protective immunity during the first lactation as reported by Manickam and

Mohan (1987).

5.10 Seroprevalence of IBR in different districts of Kerala

Seroprevalence of IBR was recorded from almost all districts of Kerala 

(Table 10 and Figure 9). Seroprevalence ranged from zero per cent in 

Malappuram to 32 per cent in Idukki district with an average value of 14.88 per 

cent. Number of samples collected from Malappuram was very less and the 

samples were from one organised farm. Good hygienic conditions and 

managemental practices may be the reason for the absence of infection in that 

farm. In Idukki many samples were from slaughter house and from diseased 

animals. Most of the samples from slaughter house were of older animals. 

More seroprevalence of IBR reported from older animals (Suresh et al. 1992a 

and Me Dermott el al., 1997).

Transmission of BHV-1 infection through semen is a possibility in rural 

areas where there is practice of natural breeding as suggested by Kahrs (1977) .
i

Movement of animals within the state may be the reason for spread of infection 

throughout all districts of Kerala. Previous workers also supported this view 

(Sulochana et al., 1982). Bovine Herpes Virus-1 infection may occur in cattle 

herds which were originated from infected herds. This possibility was reported 

by Tekes et al. (1999).
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6. SUMMARY

Infectious bovine rhinotracheitis (IBR) is caused by Bovine herpes virus 

1 (BHV-1). Infectious Bovine Rhinotracheitis exhibited in a variety of clinical 

manifestations.

First isolation of BHV-1 in India was done by Mehrotra (1977). 

Seroprevalence studies shown that disease is prevalent throughout the country.

Seroprevalence of infectious bovine rhinotracheitis in crossbred cattle of 

Kerala were studied. Samples were collected from all the districts o f Kerala.

Samples were subjected to Avidin-Biotin ELISA for detecting 

antibodies against BHV-1 infection. Results were subjected to statistical 

analysis.

Seroprevalence of IBR was more in animals reared under rural farming

system.
r

Animal with a history of disease showed more seroconversion to BHV1 

and there is high significant difference (P<0.01) between apparently healthy 

animals and animals with a history of disease.

Seropositivity of BHVl was more in crossbred cattle than indigenous

cattle.
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Seroprevalence of IBR was more in animals of above three years of age; 

and percentage of seropositivity increased as the age advances.
»•

Calves and heifers showed less seroprevalence of IBR. Animals with 

one parity and above had a high seroprevalence of IBR.

Private farms had a high seroprevalence of IBR than other farms and 

there is significant difference.

High percentage of seroprevalence of IBR detected in animals with 

respiratory form of infection.

Percent of seroprevalence of IBR in cattle of Kerala observed as 14.88

per cent.





81

REFERENCES

Ackermann, M., Peterhans, E. and Wyler R. (1982). DNA of bovine herpes 

virus type I in the trigeminal ganglia of latently infected calves. Am.

J. Vet. Res. 43: 36-40.

Al-Bana, A.S., Majeed, A.K. and Barhoom, S. (1998). Isolation of infectious 

bovine rhinotrachietis virus from calves affected with 

keratoconjunctivitis. Iraqi J. Vet. Sci. 11(2) 227-231.

Allan, P.J., Dennet, D.P. and Johnson, R.H. (1975). Studies on the effects of 

infectious bovine rhinotrachitis virus on reproduction in heifers. 

Aust. Vet. J. 51: 370-373.

Anderson, D.E. (1970). Cancer eye in cattle. Modvet. Pract. 51: 43-48.

Armstrong, J.A., Pereira, H.G. and Andrewes, C.H. (1961). Observations on the 

virus o f infectious bovine rhinotracheitis, and its affinity with the 

herpes virus group. Virology 14: 276-285.

Arana, D. and Suri Babu, T. (1992) . Immunoprecipitation tests for detection 

of IBR virus. Indian J. Animal Science 62 (5): 414-415.

Bagust, T.J. (1972). Comparison of the biological, biophysical and antigenic 

properties of four strains of infectious bovine rhinotracheitis herpes 

virus . J. Comp. Path 82; 365-374.

Bagust, T.J. and Clark, L 1972. Pathogenesis of meningo-encephalitis 

produced in calves by infectious bovine rhinotracheitis herper virus. 

J. Comp. Path 82: 375-383.



82

Baker, J.A., Me Entee, K and Gillespie, J.H. (1960). Infectious bovine 

rhinotracheitis- infectious pustular vulvovaginitis (IBR-IPV) virus on 

Newborn calves. Cornell Vet. (April 1960): 196-170.

Baneijee, G.C. (1999). A textbook of Animal Husbandry. 8th edn. Oxford and 

IBH Publishing Co. Pvt. Ltd. pp. 679.

Barenfus, M., Delliqiuadri, C.A., Me Intyre, R.W. and Schroeder, R.J. (1964).

Isolation of infectious bovine rhinotracheitis virus from calves with 

meningoencephalitis. J. Am Vet Med. Ass. 143: 725-728.

Bartha, A., Hajdu, G., Aldasy, P and Paczolay, G. (1969). Occurrence of 

encephalitis caused by infectious bovine rhinotracheitis virus in 

calves in Hungary. Acta. vet. Hungary 19:145-151.

Beccaria, E., Ferrari, A., Nachtmann, C., Boniolo, A., Bovis, M., Zannino, M 

and Petruzzelli, E. (1982). Rapid detection of antibodies to infectious 

bovine rhinotracheitis by macro and micro ELISA. Developments - in 

Biological Standardisation 52: 141-146.

Beck, B.E.(1975). Infectious bovine rhinotracheitis encephalomyelitis in cattle 

and its differential diagnosis. Com. Vet. J. 16: 269-271.

Behymer, D.E., Reimann, H.P., Utterback, W., Elmi, C.D. and Franti, C.E.

(1991). Mass screening of cattle sera against 14 infectious disease^ 

agents, using an ELISA system for monitoring health in livestock. 

Am. J. Vet. Res. 52(10): 1699-1705

Bekele, T., Cecchini, G., Kasali, O.B., Scholtens, R.G. and Mukasa. Mugerwa, 

E. (1989). Infectious bovine rhinotracheitis/infectious pustular 

vulvovaginitis (IBR/IPV) in cattle in central Ethiopia. Bulletin Anim. 

Health Prod. Africa. 37(1): 31-33.



83

Belknap, E.B., Collins, J.K. Ayers, V.K. and Schultheims, P.C. (1994).

Experimental infection of neonatal calves with neurovirulent bovine 

herpes virus type 1.3. Vet. Pathol. 31(3): 358-365.

Bitgel, A. (1997). Detection of infectious bovine rhinotracheitis (IBR), 

respiratory syncytial virus (RSV) and parainfluenza type 3 (PL-3) 

antigens by immunoflourescent tests in cattle with respiratory 

diseases in the Traky region. Pendik-Veteriner-Mikrobiyologi- 

Dergisi 28(2): 127-140.

Bouters, R., Vandeplassche, M., Florent, A , Lennen, J. and Devos, A. (1960).

Deulceruse balanoposthitis bij fokstieren. Vlaams Diergeneesk. Tij 

dschr. 29; 171-186.

Bouters, R., Vandeplassche, M., Florent, A and Leunen, J. (1964). Virus 

infecties in steriliteitbij runderem. Vlaams Diergeneesk. T.J. dschr. 

33:405-421.

Bowen, J.M., Jardine, J.H., Scanlon, M.D., Dmchowski, L and Russel, W.O.

(1970). Experimental immunization of cattle against bovine 

keratoconjunctivitis. Tex. Rep Biol Med. 24: 531-539.

Buening, G.M. and Gratzek, J.B., (1967). Comparison of selected 

characteristics of four .strains of infectious bovine rhinotracheitis 

virus. Am. J. Vet. Res. 28: 1257-1267.

Bulut, H., Bolat, Y., Ozdarendeli, A., Dogmaz, M. and Gurhan, S.T. (1998).

Demonstration and localization of bovine herpes virus antigens in cell 

culture by immunoperoxidase staining Turk-Veterinerlik-ve-

Hagvancilic-Dergisi 22(3); 267-271.



84

Bwangamoi, O. and Kaminjolo, J.S. (1971). Isolation of IBR/IPV virus from 

the semen and skin lesious of bulls at Kabete, Kenya. Zentbl Vet.

Med. 18B, 262-269.

Carbrey, E.A., Brown, L.N., Chow, T.L. Kahrs, R.F., Me Kercher, D.G., 

Smithies, L.K. and Tamoglia, T.W. (1971). Recommended standard 

laboratory technique for diagnosing infectious bovine rhinotracheitis, 

bovine virus diarrhoea and shipping fever (parainfluenza-3). Procw 

USAnim. Health Assoc. 75: 629-648.

Cavalli, A and Viogt, V., Tempesta, M., Buonavoglia, D. and Buonavoglia, C.

(1994). (isolation of two strains of bovine herpes virus 1 from the 

lungs of sheep) Isolamento didue stipiti di bovine hepes virus i da 

polmoni di ovino. ActaMedica veterinaria 4 (3) 239-244.

Cavirani, S, Luini, M., Allegri, G., Fabbi, M., Bottarelli, B and Flammini, C.F.

(1991). Serological survey of bovine herpes virus (IBR IPV Virus) 

infection in cattle in the Po valley in the period 1980-1990. Atti- 

della-Societa-Italiana-di-Buiatria 23: 111-114.

Cheatham, W J. and Crandell, R.A. (1957). Occurrence of intranuclear 

inclusions in tissue cultures infected with virus of infectious bovine 

rhinotracheitis. Proc. Soc. Exp. BioLMed. 96:536-538.

Cherif, A.M. and Rabet, L (1984-1985). Infectious bovine rhinotracheitis 

(IBR), infectious pustular vulvovaginitis (IPV) in Tunissia: 

Serological Survey. Maghreb-Veterinaire 1(6): 19-22.

Cho, H J. and Bohac, J.G. (1985). Sensitivity and specificity of an enzyme- 

linked immunosorbent assay for the detection of infectious bovine 

rhinotracheitis viral antibody in cattle. Can J. Comp. Med. 49(2): 

189-194.



8*

Chow, T.L. and Davis, R.W. (1964). The susceptibility of mule deer to 

infectious bovine rhinotracheitis. Am. J. Vet. Res. 25: 518-519.

Collings, D.F., Gibbs, E.P.J. and Stafford, L.P. (1972). Concurrent respiratory 

and genital disease associated with infectious bovine 

rhinotracheitis/infectious pustular vulvo vaginitis (IBR/IPV) virus in 

a dairy herd in the United Kingdom. Vet. Rec. 91: 214-219.

Collins, J.K., Eutcher, A.C., Teramoto, Y.A. and Winstons, (1985). Rapid 

detection of bovine herpes virus 1 antigens in nasal swab specimens 

with an antigen culture Enzyme linked immunosorbent assay. J. Clin. 

Microbiol. 21: 375-380.

Collins, J.K.., Ayevs, V.K. and Carman, J. (1988). Evaluation of an antigen 

capture ELISA for the detection of Bovine herpes virus type 1 

shedding from feed lot cattle. Vet. Microbiol. 16(2): 101-107.

Cook, N. (1998). Bovine herpes virus 1 - Clinical manifestations and an 

outbreak of infectious pustular vulvovaginitis in a UK dairy herd. 

Cattle Practice 6(4): 341-344.

Comer, A.H., Greig,A.S. and Hill,D.P. (1967). A histological study of the 

effects of the herpes vims of infectious bovine rhinotracheitis in the 

lactating bovine mammary gland. Can J. Comp. Med. 31: 320-330.

Crandell, R.A. (1974). Isolation of infectious bovine rhinotracheitis vims from 

faeces o f a feeder steer. Am J. Vet. Res. 35: 951-952.

Cruickshank, J.G., and Berry, D.M. (1965). Morphology of infectious bovine 

rhinotracheitis vims. Virology 25: 451 -482.

Curtis, R.A., Van Dreimel, A.A. and Ditchfield, J. (1966). Infectious bovine 

rhinotracheitis - Clinical, pathological and Virological aspects. Can. 

Vet. J. 7:161-168.

•*



86

Danner, K., Cowan, S. and Brunner, R. (1999). Bovine Herpes Virus Infections 

in Cattle: Economic Significance and Control Measures. The Blue

Cross Book 13/1999: 5-9.

Darcel, C. le G and Dorward, W.J. (1972). Skin reactivity and infectious 

bovine rhinotracheitis. Can Vet.J. 13: 100-101.

Darcel, C. le G. and Dorward, W.J. (1975). Recovery of infectious bovine 

rhinotracheitis virus following conticosteroid treatment of vaccinated 

animals. Can. Vet.J. 16; 87-88.

Dellers, R.W. (1975). Infectious bovine rhinotracheitis induced abortion in 

cattle. Virologic, pathologic, inununoflourescent and serologic 

investigations. Ph.D. thesis, Cornel University.

Derbyshire, J.B. and Caplan, B.A. (1976). The isolation and characterization of 

a strain of infectious bovine rhinotracheitis virus from still birth in 

swine. Can. J. Comp. Med. 40: 252-256.

Donkersgoed, J.V. and Babiuk, L.A. (1991). Diagnosing and managing the 

respiratory form of infectious bovine rhinotracheitis. Veterinary 

Medicine/January 84-94.

Drunen Littlel-van, Den Hurk, S. van., Parker, M.D., Masse, B., Huir, J.V., Van 

Den Harland, R., Babiuk, L.A. and Zamb, P. (1993). Protection of 

cattle from BHV-1 infection by immunization with recombinant 

glycoprotein glV Vaccine (1) 25-35 (En 45 rep). Veterinary 

Infectious Disease Organization, University of Saskatchewan 

Saskatoon, Saskatchewan, Canada.



87

Durand, M.P., Loquerie, R., Rascol, J. and Chatagnon, G. (1984). Monitoring 

the efficiency of an inactivated oil-based vaccine on a breeding farm, 

infected with IBR IPV virus, by study of humoral antibody kinetics. 

Bulletin-de-1 Academie-Veterinaire-de-France 57(4): 455-464.

Durham, P.J.K. and Hassard, L.E. (1990). Prevalence of antibodies to 

infectious bovine rhinotracheitis, parainfluenza 3, bovine respiratory 

syncytial and bovine viral diarrhoea viruses in cattle in Saskachewan 

and Alberta. Can. Vet. J. 3(12): 815-820.

Durham, P.J.K. and Sillars, P.M. (1986). Evaluation of an ELISA for 

serodiagnosis of infectious bovine rhinotracheitis infection with 

results of preliminary survey. N.Z. Vet. J. 34(3): 27-30.

Durham, P.J.K., Hassard, L.E., Donkergoed-J-Van. and Van Donkersgoed, J.

(1991). Serological studies of infectious bovine rhinotracheitis, 

parainfluenza,, bovine viral diarrhoea and bovine respiratory 

syncytial viruses in calves following entry to bull test station. Can. 

Vet. J. 32(7): 427-429.

Edington, N., Christofenes, G.J. and Betts, A.O. (1972). Meningoencephalitis 

in two gnotobiotic calves infectred intranasally and orally with 

infectious bovine rhinotracheitis virus. Res. Vet. Sci. 13: 292-293.

Edwards, S., Chasey, d. and White, H. (1983). Experimental infectious bovine 

rhinotracheitis: comparison of four antigen detection methods. Res. 

Vet. Sci. 34: 42-45.

Engle, T.E., Spears, J.W., Brown, T.T.Jr. and Lloyd, K.E. (1999). Effects of 

breed (Angus vs. simmental) on immune function and response to a 

disease challenge in stressed steers and preweaned calves. J. Anim. 

Sci. 77(3): 516-521.



88

Espuna, E.., Vardrell, J. and Artigas, C. (1988). IBR in dairy cattle. Serological 

study from 1986 to \9%%.Medicina-Veterinaria. 5(10): 499-505.

Faye, P., Espinasse, J., LeLayec, Cl and L’Haridon, R. (1979). Essai de 

detection, dansles secretions nasales de bovins, de Fherpes virus de la 

rhinotracheite infectieuse par application d’une technique immuno

enzymologique. Bull. Acad. Vet. Fr. 52: 507-512.

Fedida, M., Dannacher,G., Coudert, M., Perrin, M., Perrin, B., Moussa, A., 

Espinasse, J. and Viso, K. (1982). Harmonization of serological 

techniques for infectious bovine rhinotracheitis. Epidemiologie-et-* 

sante-Animale 2: 21-39.

Fenner, F., Gibbs, E.P.J., Muprhy, F.A., Rott, R., Studdert, M.J. and White, 

D.O. (1993). Veterinary Virology, Academic Press, San Diego, New 

York, Boston, London, Sydney, Tokyo, Tomoto.

Ferris, J., Batchelder, R., Kahrs, R.F. and Pritchard, D. (1964). Infectious 

bovine rhinotracheitis in New York dairy cattle. Cornell Vet. 54: 319- 

324.

Florent, G. and Demameffe, C.D. (1986). Enzyme linked immunosorbent assay 

used to monitor serum antibodies to bovine respiratory disease 

viruses. Vet. Microbiol. 11: 309-317.

Foldi, J., Tanyi, J., Kaszanyitzky, E. and Ravazz, F. (1992). (Isolation of 

infectious bovine rhinotracheitis (IBR) virus from calves with 

keratoconjunctivitis. Fertozo rhinotracheitis (IBR) virus izolasa 

keratoconjunctivitisben beteg boijakbol. Magyar Allatorvosok Lapja 

47(5); 202-206.

Franken, P. (1997). Bought in cattle: a great risk o f infectious bovine 

rhinotracheitis. Veehouder-en-Dierenarts 11(3): 6-7.



89

Frey, H.R., Hirchert, R., Teichmann, U. and Schroder, E. (1974). Serological 

surveys of the distribution of 1BR/IPV infections in breeding areas of 

Niederachsens and Schtesing-Holsteins. Dactsche Tierazfgebieten

Wochenzcheift 81 Heft, 24: 607-610 (Vet. Bull. 45(5): Abst. 2397). '

Friend, M. and Halterman, L.G. (1967). Serologic survey of two deer herds in 

New York State. Bull. Wildl. Dis. Ass. 3: 32-34.

Gajendragad, M.R., Nagalakshmi, V., Vijayashree, V., Prabhudas, K. and 

Natarajan, C. (1997). Development of an Enzyme-linked 

immunosorbent assay (ELISA) for the detection of antibodies to 

infectious bovine rhinotracheitis virus in cattle. Indian Vet. J. 74: 

830-833..

Gama, K.Y. (1989). Polymerase Chain Reaction. Amplification of Rhino virus 

nucleic acids from clinical material. Nucleic acid Res. 16: 9346-9350.

Gibbs, E.P.J. and Rweyemamu, M.M. (1977). Bovine herpes viruses. Part I. 

The Veterinary Bulletin 47(5): 317-343.

Gouch, A. and James, D. (1975). Isolation of IBR virus'from a heifer with 

meningoencephalitis. Can. Vet.J. 16: 313-314.

Gourlay, R.N., Stott, E.J., Espinasse, J. and Barle, C. (1974). Isolation of 

Mycoplasma agalactiae var. bovis and infectious bovine 

rhinotracheitis virus from an outbreak of mastitis in France. Vet. Rec. 

95: 534-535.

Graham, D.A., McShane, J., Mawhiney, K.A., McLaren, I.E., Adair, B.M. and 

Merza, M. (1998). Evaluation of a single dilution ELISA system for 

detection of seroconversion to bovine viral diarrhoea virus, bovine 

respiratory syncytial virus, para influenza-3 virus and infectious 

bovine rhinotracheitis virus. Comparison with testing by virus



90

neutralization and haemagglutination inhibition. J. Vet. Diag. Invest. 

10(l):43-48.

Gratzek, J.B., Peter, C.P. and Ramsey, E.K. (1966). Isolation and 

characterization of a strain of infectious rhinotracheitis virus 

associated with enteritis in cattle: isolation, serologic characterization 

and induction of the experimental disease. Am. J. Vet. Res. 27: 1567- 

1572.

Greig, A.S. and Bannister, G.L. (1965). Infection of the bovine udder with 

bovine herpes virus. Can. J. Comp. Med. 29: 57-62.

Griffin, T.P., Howells, M.V., Crandell, R.A. and Maurer, F.D. (1958). Stability 

of the virus of infectious bovine rhinotracheitis. Am. J. Vet. Res. 19: 

990-992.

Guesdon, J.L., Temynck, T. and Avrameas, S. (1979). The use of avidin-biotin 

interaction in irmnuno enzymatic techniques. J. Histochem. 

Cytochem. 27: 1131-1139.

Guy, J.S. (1985). Bovine herpes virus infection of cattle: Kinetics of antibody 

formation after intranasal exposure and abortion induced by the virus. 

Am. J. Vet. Res. 46: 899-901.

Hage, J.I., Schukken, Y.H., Dijkstra, T., Barkema, H.W., Valkengoed, PH.R.

Van. And Wentink, G.H. (1998). Milk production and reproduction 

during subclinical bovine herpes virus 1 infection on a diary farm. 

Preventive Veterinary Medicine 34(2/3): 97-106.

Hage, J.J., Vellema, P., Schukkan, Y.H., Barkema, H.W., Rijsewijk, F.A.M., 

Oirschot, J.T. Van and Wentrik, G.H. (1997). Sheep do not have a 

major role in bovine herpes virus 1 transmission. Vet. Microbiol. 

57(1): 41-54.



91

Hall, W.T.K., Simmons, G.C., French, E.L., Snowdon, W.A. and Asdell, M.

(1966). The pathogenesis of encephalitis caused by the infectious 

bovine rhinotracheitis virus. Aust.Vet. J. 42: 229-237.

Herring, A.J., Nettleton, P.F. and Burrells, C. (1980). A micro-enzyme linked 

immunosorbent assay for the detection of antibodies to infectious 

bovine rhinotracheitis virus. Vet. Rec. (August): 154-155.

Hoff, G.L., Richards, S.H. and Trainer, D.O. (1973). Epizootic o f haemorrhagic 

disease in North Dakota deer. J . Wildl. Mgmt. 37: 331-335.

Horiuchi, M., Yamazaki, N., Furuoka, H., Matsui, T., Nakagawa, M., Ishiguro, 

N. and Shinagawa, M. (1995). Restriction endonuclease analysis of 

bovine herpes virus type 1 isolates from calves with fatal 

encephalitis: Comparison with vaccine virus. J. Vet. Med\ Sci. 57(3): 

577-580.

Hoskins, J.M. (1967). Virological procedures. 1st ed. Butterworth and Co. 

London, pp. 7-93.

Hostnik, P. and Grom, J. (1997). Laboratory diagnosis and control of IBR/IPV 

infections. Zhornik-Veterinarske-Fakultete-Univerza-Ljubljana 

34(1): 29-35.
i*

Hyne, R.H.J. and Johnson, K.G. (1964). An outbreak of infectious pustular 

vulvo-vaginitis in dairy cattle in New South Wales. Aust. Vet. J. 40:

385-386.



92

Jensen, R., Griner, L.A., Chow, T.L. and Brown, W.W. (1955). Infectious 

rhinotracheitis in feedlot cattle I. Pathology and symptoms. Proc. 

US. Livestock Sanit. Ass. 59: 189-199.

Juhasz, T., Tekes, L. and Kucsera, L. (1991). An ELISA test for the 

demonstration of infectious bovine rhinotracheitis virus (bovine 

herpes virus 1) antibodies. Magyar AUatorvosok-Lapja 46(3): 151- 

154.

Kadohira, M., McDermott, J.J., Shoukri, M.M. and Thorbum, M.A. (1996).

Assessing infections at multiple levels of aggregation. Preventive- 

Veterinary Medicine 29(3): 161-177.

Kahrs, R.F. (1977). Infectious bovine rhinotracheitis: A review and update. J. 

Am.Vet. Med. Ass. 15: 1055-1064.

i*

Kahrs, R.F. (198a). Diseases of cattle in the Tropics Edt. Ristic, M. and Me 

Intyre, I. Martinus Nijhoff Pub. Boston, London, p. 181.

Kahrs, R.F. (1981b). Infectious bovine rhinotracheitis viral diseases of cattle 

(First edition), The Iowa State University Press, Ames, Iowa. Pp. 

135-157.

Kahrs, R.F. and Smith, R.S. (1965). Infectious bovine rhinotracheitis, 

infectious pustular vulvovaginitis and abortion in a "New York dairy 

herd. J. Am. Vet. Med. Ass. 146: 217-220.

Kahrs, R.F., Hillman, R.B. and Donald, T.J. (1973). Observations on the 

intranasal vaccination of pregnant cattle against infectious bovine 

rhinotracheitis and para influenza-3 virus infection. J. Am. Vet. Med. 

Ass. 163: 437-441.



93

Kaminjolo, J.S. and Paulsen, J. (1970). The occurrence of virus neutralizing 

antibodies to infectious bovine rhinotracheitis virus in sera from 

hippopotami and buffaloes. Zbl. Vet. Med. 17B: 864-868.

Kaminjolo, J.S.Jr, Nyaga, P.N., Omuse, J.K. and Mutiga, E.R. (1975).

Infectious bovine rhinotracheitis, infectious pustular vulvovaginitis 

viral isolates from cattle with epididymitis and vaginitis. Am. J. Vet. 

Res. 36: 123-125.

Karstad, L., Jesset, D.M., Otema, J.C. and Drevemo, S. (1974). Vulvovaginitis 

in wildebeest caused by the virus of infectious bovine rhinotracheitis. 

J. Wildl. Dis. 10: 392-396.

Kendrick, J.W. and Me Entee, K. (1967). The effects of artificial insemination 

with semen contaminated with IBR-IPV virus. Cornell Vet. 57: 3-11.

Kendrick, J.W., Gillespie, J.H. and Me Entee, K. (1958). Infectious pustular 

vulvovaginitis of cattle. Cornell Vet. 48: 458-495.

Kennedy, P.C. and Richards, W.P.C. (1964). The pathology of abortion caused 

by the virus of infectious bovine rhinotracheitis. Path. Vet. 1:7-17.

Kilari, S., Singh, S.N., Buche, A.V., Sawarkara, S. and Ghosh, S. (2000).

Evaluation of immunogenicity of infectious bovine rhinotracheitis 

vaccine in Indian tropical climate. Indian Vet. J. 77; 185-188.

Kiorpes, A.L., Bisgard, G.E., Manohar, M. and Hernandez, A. (1978).

Pathophysiologic studies of infectious bovine rhinotracheitis in the 

Holstein-Friesian calf. Am. J. Vet. Res. 39(5): 779-783.

Kirby, F.D., Martin, H.T. and Ostler, C.C. (1974). An indirect 

haemagglutination test for the detection and assay of antibody to IBR 

virus. Vet. Res. 94: 361.



94

Kirkbride, C.A., Bicknell, E.J., Reed, D.E., Robl, M.G., Knudtson, W.U. and- 

Wohlgemuth, K. (1973). A diagnostic survey of bovine abortion and 

stillbirth in the Northern plains states. J. Am. Vet. Med. Ass. 162: 556- 

560.

Kita, J, Anurz K, Zaleska M, and Lesnieski-S (1991). Preliminary results on 

screening of cattle herds of IBR/IPV infections using bulk milk in the 

ELISA. Medycyna —Weterjnaryjna 47(10): 457-458.

Knoblauch, H. (1962). De virus Blaschenausschlag des Rinderals 

Massenerkrankung aufeiner Besamungs station. Mh. Vet. Med. 11: 

445-450.

Krause, H.P. (1988). BHVI (IBR/IPV) Comparative serological herd studies of 

blood and bulk milk samples by ELISA. Deutsche-Tierarztliche- 

Wochenschrifi. 3: 102-104.

Lomba, F., Bienfet, V. and Wellemans, G. (1976). IBR virus and occurrence of 

metritis at parturition in the Bovine Belgian Blue White Breed. Br.

■ Vet.J. 132: 178-181.

Loretu, K., Marinov, P., Genov, I. and Bohnel, H. (1974). Virus isolations 

from cases of infectious bovine pustular vulvovaginitis and posthitis 

(IPV/IPB) in cattle in Tanzania. Bull. Epizoot Dis. Afr. 22: 303-309.

Lyaku, J.R.S., Nettleton, P.F., Msolla, P.M. and Scott, G.R. (1991). Prevalence 

of antibody to bovine herpes virus-1 (BHV-1) in Tanzanian cattle. 

Trop. Anim. Health Prod. 23(2): 106-107.

Madic, J., Cvetnic, S., Biuk-Rudan, N. and Lugovic, B. (1989). Antibodies to 

BRS, BVD and IBR viruses in bovine sera in S.R. Croatia, S.F.R. 

Yogoslavia. Veterinarski Archiv. 59(5): 233-238.



95

Madin, S.H., York, C.J. and McKercher, D.G. (1956). Isolation of infectious 

bovine rhinotracheitis virus. Science 124: 721-722.

Manickam, R. and Mohan, M. (1987). Seroepidemiological studies on 

infectious bovine rhinotracheitis (IBR) viral abortion in cows. Indian 

J. Anim. Sci. 57(9): 959-962.

Marin, R.E. and Campero, C.M. (1999). (Meningoencephalitis in calves in 

Jujuy Province Argentina). Meningoencefalitis entemeros enla 

provincia de Jujuy. Veterinaria Argentina 16 (160): 747-753.

Marolt, J. and Brudnjak, Z. (1965). The viral etiology of periodic ophthalmia. 

Vet. Arh. 35: 263-268.

Massola, D.M., Welsman, A. and Soleman, I.E. (1981). The prevalence of 

serum neutralizing antibodies to infectious bovine rhinotracheitis 

virus in Scotland. J. Hygiene 86(2): 209-215.

Mayr, L. (1988). Landwirtschalft Schweiz. 1(3): 137-140.

Me Dermott, J.J., Kadohira, M., O’Callaghan, C.J. and Shoukri, M.M. (1997).

A comparison of different models for assessing variations in the sero- 

prevalence of infectious bovine rhinotracheitis by farm, area and 

district in Kenya. Preventive Vet Med. 32(3-4): 219-234.

Me Kercher, D.G. (1968). Bovine respiratory infections. J. Am. Vet. Med. Ass. 

152: 729-737.

Me Kercher, D.G. (1963). Studies of the etiologic agents of infectious bovine 

rhinotracheitis and coital vesicular exanthema. Am. J. Vet. Res. 24: 
501-509.



96

Me Kercher, D.G. and Wada, E.M. (1964). The virus of infectious bovine 

rhinotracheitis as a cause of abortion in cattle. J. Am. Vet. Med. Ass. 

144: 136-142.

Me Kercher, D.G., Bibrack, B. and Richards, W.P.C. (1970). Effects of the 

infectious bovine rhinotracheitis virus on the central nervous system 

of cattle. J. Am. Vet. Med. Ass. 156: 1460-1467.

Me Kercher, D.G., Moulton, J.E. and Jasper, D.E. (1955a). Virus and virus like 

cattle disease entities new to California. Proc. U.S. Livestock Sanit. 

Ass. 58: 260-269.

Me Kercher, D.G., Moulton, J.E., Kendrick, J.W. and Saito, J.K. (1955b).

Recent developments in upper respiratory disease of cattle. Proc. U.S. 

Livestock Sanit. Ass. 59: 151-172.

Me Kercher, D.G., Saito, J.K., Wada, E.M. and Straub, O. (1959). Current 

status of the newer virus diseases of cattle. Proc. U.S. Livestock 

Sanit. Ass. 62: 136-158.

Mehrotra, M.L. (1977). Isolation of respiratory viruses from cattle and their 

possible role in genital disorders. Ph.D. thesis, Agra University, Agra.

Michalski, F.J. and Hsiung, G.D. (1975). Malignant transformation of hamster 

cells following infection with a bovine herpes virus (infectious 

bovine rhinotracheitis virus). Proc. Soc. Exp. Biol. Med. 148: 891 - 

896.

Miller, J.M. (1991). The effects of EBR virus infection on reproductive 

function of cattle. Vet. Med. January : 95-98.

Miller, J.M. and Van Der Maaten, M.J. (1984). Reproductive tract lesions in 

heifers after intrauterine inoculation with infectious bovine 

rhinotracheitis virus. Am. J. Vet. Res. 45: 796-794.



97

Miller, J.M. and Van Der Maaten, M.J. (1987). Early embryonic death in 

heifers after inoculation with bovine herpes virus 1 and reactivation 

of latent virus in reproductive tissues. Am. J. Vet. Res. 48: 1555-1558.

Miller, J.M. and Van Der Maaten, M.J.. (1985). Effect of primary and recurrent 

infectious bovine rhinotracheitis virus infection on the bovine ovary. 

Am. J. Vet. Res. 46: 1434-1437.

Miller, N.J. (1955). Infectious necrotic rhinotracheitis o f cattle. J. Am. Vet. 

Med. Ass. 126: 463-467.

Mohankumar, K.M., Rajasekhar, M. and Krishnappa, G. (1994). Isolation of 

infectious bovine rhinotracheitis virus in Karnataka. Indian Vet. J. 

71(2): 109-112. '

Mohanty, S.B., Lillie, M.G., Corselius, N.P. and Beck, J.D. (1972). Natural 

infection with infectious bovine rhinotracheitis virus in goats. J. Am. 

Vet. Med. Ass. 160: 879-880.

Mohini Saini, Sharma, B., Singh, L.N. and Gupta, P.K. (1999). Apoptosis in 

bovine herpes virus 1 infected bovine peripheral blood mononuclear 

cells. Indian J. Experimental Biology 37(10): 967-979.

Motha, M.X.J. and Hansen, M.F. (1998). Prevalence of IBR (infectious bovine 

rhinotracheitis), PI 3 (para influenza type 3), BRS (bovine respiratory 

syncytial) and BCV (bovine corona virus) infections in the dairy 

cattle population of New Zealand. New Zealand Vet. J. 46(6): 239- 
240.

Narita M., Kimura K., Taimura, N. and Tusuboi, T. (2000). Pneumonia induced 

by endobronchial inocultion of calves with bovine herpes virus 1. J. 

Comparative Pathology 122 (2/3): 185-192.



98

Narita, M., Inui, S., Namba, K. and Shimizu, Y. (1976). Trigeminal 

ganglionitis and encephalitis in calves intranasally inoculated with 

infectious bovine rhinotracheitis virus. J. Comp. Path 86: 93-100.

Neilson, F.J.A. and Grace, PJ. (1988). Infectious bovine rhinotracheitis

widespread in New Zealand. Surveillance 15: 2, 29.

Nettleton, P.F., Herring, J.A. and Herring, A.J. (1983). Evaluation of an 

immunoflourescent test for the rapid diagnosis of field infections of 

infectious bovine rhinotracheitis. Vet. Rec. 112: 298-300.

Nettleton, P.F., Herring, J.A., Sharp, J.M., Herring, A.J. and Dawson, A. McL.

(1982). Comparison of an immunoflourescent test and an ELISA for 

the rapid diagnosis of infectious bovine rhinotracheitis in 

experimentally infected animals. In: R.C. Wardley and J.R. Crowther 

(Editors), The ELISA: Enzyme Linked Immunosorbent assay in 

veterinary research and diagnosis. Martinus Nijhoff, The 

Hague/Boston/London. pp. 132-141.

Noordegraaf, A.V., Buijtels, J.A.A.M., Dijkhuizen, A.A., Franken, P., 

Stegeman, J.A. and Verhoeff, J. (1998). An epidemiological and 

economic simulation model to evaluate the spread and control of 

infectious bovine rhinotracheitis in the Netherlands. Preventive 

VetarinaryMedicine 36(3): 219-238,

Ormsbee R.W. (1963). IBR and abortions. Calif. Vet. 17, No.4. Pp 23-26, 26 

and 34.

Owen N.V., Chow T.L. and Molello J.A. (1959). Infectious bovine 

rhinotracheitis, Correlation of fetal and placental lesions with viral 

isolations. Am J. Vet. Res. 29.



99

Owen, N.V., Chow, T.L. and Molello, J.A. (1964). Bovine fetal lesions 

experimentally produced by infectious bovine rhinotracheitis virus. 

Am.J. Vet. Res. 25; 1617-1625.

Parsonson, I.M. and Snowdon, W.A. (1975). The effect of natural and artificial 

breeding using bulls infected with or semen contaminated with IBR

virus. Aust. Vet. J. 51: 365-369.

Pastoret, P.P., Thiry, E., Brochier, B., Derboven, G. and Uindevogedl, H.

(1984). The role of latency in the epizootiology of infectious bovine 

rhinotracheitis. In: G. Wittmann, R. Gaskell, H.J. Rzhiha (Editors), 

Latent Herpes Virus infections in Veterinary Medicine. Martinus 

Nijhoff Publishers, The Hague, pp. 211-228.

Payment, P., Assaf, R., Trudel, M. and Marois, P. (1979). Enzyme-linked 

immunosorbent assay for serology of infectious bovine

rhinotracheitis virus infectious. J. Clin. Microbiol. 10(5): 633-636.

Perrin, B., Bitsch, V., Cordioli, P., Edwards, Eliot M., Guerin B., Lenihan , P, 

Perrin, M, Ronsholt, L, Oirschot, J.T., Van, Uanopdenbosch E, 

wellemans, G, Wizigmann, G and Thibier, M. (1993). A European 

Comparative study of serological methods for the diagnosis of 

infectious bovine rhinotracheitis. Revue Scientifique at Technique. 

Office International des Epizootics 12(3): 969-984.

Pritchard, G., Cook, N. and Banks, M. (1997). Infectious pustular

vulvovaginitis/ infectious pustular balanoposthitis in cattle. Vet. Rec. 

140(22): 587.

Quin, A.H. (1961). Conjunctivitis caused by IBR Virus. Vet. Med. 56: 192-193.

✓



100

Radostits, O.M., Blood, D.C. and Gay, C.C. (1994). Infectious bovine 

rhinotracheitis (red nose). Veterinary Medicine. A Textbook of the 

diseases of cattle, sheep, pigs, goats and horses (Eighth edition). 

ELBS with Bailliere Tindall, London pp. 1061-1069.

Rajasekhar, M. (1998). Infectious Bovine Rhinotracheitis Avidin-Biotin 

ELISA kit. Animal Disease Monitoring and Surveillance Project, 

Indian Council of Agricultural Research, Bangalore.

Rattan, B., Sharma, B., sharma, B. and Shankar, H. (1992). Comparative 

evaluation of enhanced SNT and ELISA for detection of BHVI 

antibody in cattle. Indian J. Virol. 8(1): 4-7.

Rebhun, W.C., Smith, J.S., Post, J.E. and Holden, H.R. (1978). An outbreak of 

the conjunctival form of infectious bovine rhinotracheitis. Cornell

Vet. 68: 297-307.

Reed, D.E., Bicknell, E.J. and Bury, R.J. (1973). Systemic form of infectious 

bovine rhinotracheitis in young calves. J. Am. Vet. Med. Assoc. 163: 

753-755.

Reed, D.E., Bicknell, E.J., Larson, C.A., Knudtson, W.U. and Kirkbride, C.A.

(1971). Infectious bovine rhinotracheitis virus induced abortion, 

rapid diagnosis by flourescent antibody technique. Am. J. Vet. Res. 

32: 1423-1426.

Reiterer, C.S. and Schuller, W. (1988). An ELISA for diagnosing IBR/IPV 

compared with the results of serum neutralization test. Wiener 

tieraytliche Monatsschrift, 75(12): 504-507 (Vet. Bull. 1990; 60(4): 

Abst. 2503).

Renukaradhya, G.J. Rajasekhar, M and Raghavan, R (1996). Prevalence of 

infectious bovine rhinotracheitis in Southern India. Rev. Sci. Tech. 

Off. Int. Epiz. 15(3): 1021-1028.



101

Riegel, C.A., Ayers, V.K. and Collins, J.K. (1987). Rapid, sensitive 

competitive serologic enzyme linked immunosorbent assay for 

detecting serum antibodies to bovine herpes virus type 1. J. Clin. 

Microbiol 25(12): 2418-2421.

Roberts, A.W., Carter, G.R. and Carter, F.A. (1974). Infectious bovine 

rhinotracheitis virus recovered from the milk of a cow with mastitis. 

J. Am. Vet. med. Ass. 164: 413.

Rocha, M.A., Barbosa, E.F., Guimaraes, S.E.F., Neto, E.D. and Gouveia, 

A.M.G. (1998). A high sensitivity nested PCR assay for BHVI 

detection in semen of naturally infected bulls. Vet. Microbiol. 63(1):

Rogers, R.J., Knott, S.G., Eanes, F.W. and Clagne, R.C. (1978). Bovine herpes 

virus 1 infection of the upper alimentary tract of cattle and its 

association with a severe mortality. Aust. Vet. J. 54: 562-565.

Roll, M. and Mayr, A. (1993). Med. Mikrobiologic, Infektions-und 

Seuchenkehre Enke-Verlag, Stuttgart.

Rosner, S.F. (1968). Infectious bovine rhinotracheitis: Clinical review, 

immunity and control. J. Am. Vet. Med. Assoc. 153: 1631-1638.’

Russell, W.C. and Crawford L.V. (1964). Properties of the nucleicacids from 

some herpes group viruses. Virology 22: 228-292

Rusvai, M and Fodor, L. (1998). Occurrence of some viruses and bacteria 

involved in respiratory diseases of ruminants in Hungary. Acta- 

Veterinaria-Hungarica. 46(4): 405-414.

St. George, T.D., Snowdon, W.A., Parsonson, I.M. and French, E.L. (1967).

1- 11.

Aust. Vet. J. 43: 549.



102

Salwa, A. and Donderska, B. (1991). The efficacy of VN and ELISA tests in 

the serodiagnosis of IBR/IPV in cattle. Medycyna-Weterynaryjna 

47(2): 74-75.

Salwa, A. and Stryszak, A. (1995). Dynamics of bovine herpes virus 1 

infection in dairy herds). Dynamika zakazenia herpes wirusem 

bydlecym typl (BHVI) wstadachkrow mlecznych. Medycyna 

Weterynaryjna 51(2): 732-735.

Samal, S.K., Mallick, B.B. and Das, S.K. (1981). Note on the incidence of 

infectious bovine rhinotracheitis virus infection among cattle in India, 

Indian J. Anim Sci. 51(9): 895-897.

Sandeep Guliani and Sharma, R. (1995). Experimental infection of lambs with 

bovine herpes virus 1 (BHVI). Inti. J. Anim. Sci. 10(1): 73-75.

Satyanarayana, K. and Suribabu, T. (1987). Serological survey of bovine 

herpes virus 1 (BHVI) infection in bovines in Andhra Pradesh. Indian 

J. Anim. Sci. 57(6): 499-502.

Saunders, J.R., Olson, S.M. and Radostits, O.M. (1972). Efficacy of 

intramuscular infectious bovine rhinotracheitis vaccine against 

abortion due to virus. Can. Vet. J. 13: 273-278.

Saxegaard, F. (1970). Infectious bovine rhinotracheitis/infectious pustular 

vulvovaginitis (IBR/IPV) virus infection of cattle with particular 

reference to genital infections. Vet. Bull., Weybridge 40: 605-611.

Schaik-G-Van, Dijkhuizen, A.A., Huime, R.B.M., Benedictus, G. and Van 

Schaik, G. (1998). Introduction of infectious bovine rhinotracheitis 

into dairy herds: The opinions of farmers and veterinarians 

concerning risk factors. Tijdschrift voor Diergeneeskunde 12(6): 180- 

183.



103

Schilow, W.F., Kokles, R., Lange, B. and Hoffmann, A. (1985). Detecting 

specific antibodies to IBR/IPV virus in bovine serum by means of 

ELISA and the neutralization test. Archiv-jur-experimentelle 

Veterinarmedizin 39: 591-597.

Schultz, R.D., Hall, C.E., Sheffy, B.E., Kahrs, R.F. and Bean, B.H. (1976).

Current status of IBR-IPV infection in bulls. Proc. US Anim. Health 

Assoc. 80: 159-168.

Sheffy, B.E. and Davies, D.H. (1972). Reactivation of bovine herpes virus 

after corticosteriod treatment. Proc. Soc. Exp. Biol. Med. 140: 974- 

976.

Sheffy, B.E. and Rodman, S. (1973). Activation of latent infectious bovine 

rhinotracheitis infection. J. Am. Vet. med. Ass. 163: 850-851.

Shimizu, Y., Isayamany, Kawakami, Y., Murase, N. and Kawano, T. (1972).

Microindirect haemagglutination test for detecting antibody against 

infectious bovine rhinotracheitis virus. Nat. Inst. Anim. Hlth. Qt. 

Tokyo 12: 1-7.

Shome, B.R. , Rajeswari Shome and Srivastava, N.(1997). Seroprevalence of 

antibodies to BHVI in cattle of Andaman. Indian Vet. J. 74: 734-736.

Silim, A. and Elazhary, M.A.S.Y. (1983). Detection of infectious bovine 

rhinotracheitis and bovine viral diarrhoea viruses in the nasal 

epithelial cells by the direct immunoflourescence technique. Can. J.

Comp. Med. 47: 18-22.

Singh, B.K., Rama Kant and Tongaonkar, S.S. (1985). Serological survey of 

infectious bovine rhinotracheitis (IBR) in dairy cattle. Indian Anim.

Sci. 55(1): 843-846.



104

Snedecor, G.W. and Cochran, W.G. (1994). Statistical Methods. 8th edn, Iowa 

State University Press, Ames, Iowa.

Snowdon, W.A. (1964). Infectious rhinotracheitis and infectious pustular 

vulvovaginitis in Australian cattle. Aust. Vet. J. 40: 277-288.

Solsona, M., Perrin, B., Perrin, M. and Mouss, A. (1980). Detection of 

antibodies to infectious bovine rhinotracheitis virus by the ELISA 

technique. Bulletin de V  Academic. Veterinaire de France, 53(2): 

215-255. (Vet. B u ll, 1981, 51(2): Abst.596).

Stewans, J.G. and Groman, N.B. (1963). Properties of infectious bovine 

rhinotracheitis virus in a quantitated virus-cell culture system. Am. J.

Vet. Res. 24: 1158-1163.

Straub, O.C. and Bohm, H.O. (1963). Zur Epidemiologieder infectiosen 

Rhinotracheitis (IBR) und des Blanschenausschlag (IPV) being Rind.

Proc. 17th Wld. Vet. Congr. Hannover 1: 455-458.

Straub, O.C. and Mackle, N. (1965). Ein Ausbruch des Blovschenaussehlages 

in einer Besamungsstatiosn Tierarztl. Umsch 20: 113-116.

Stubbings, D.P. and Camerson, I.R.D. (1981). Bovine abortion associated with 

infectious bovine rhinotracheitis virus infection. Vet. Rec. 108(5): 

101- 102.

Studdert, M.J., Barker, C.A.V. and Savan, M. (1964). Infectious pustular 

vulvovaginitis virus infection in bulls. Am. J. Vet. Res. 25: 303-314.



105

Sulochana, S., Pillai, M.R., Nair, G.K. and Abdulla, P.K. (1982). Serological 

survey on the occurrence of infectious bovine rhinotracheitis in 

Kerala IndianJ. Comp. Micro. Imm. Inf. Dis. 3(1): 7-11.

Suresh, K.B., Sudharshana, K.J. and Rajasekhar, M. (1999). Seroprevalence of 

Infectious bovine rhinotracheitis in India. Indian Vet. J. 76: 5-9.

Suresh, S., Manorma Dinakaran, Appaji Rao, V.N. and Tresamol, P.V. (1992a).

Serological survey of infectious bovine rhinotracheitis infectious 

pustular vulvovaginitis in buffaloes of Tamil Nadu. Cheiron 21(3):

68-70.

Suresh, S., Gunaseelan, L., Kumanan, K. and Manorma Dinakaran (1992b). A 

modified passive haemagglutination test for the detection of Bovine 

herpes virus 1 antibodies in bovines. Cheiron 21(5): 137-140.

Suribabu, T. and Mallick, B.B. (1983). Viral abortion in exotic cattle in India. 

IndianJ. Anim. Sci. 53(8): 890-892.

Suribabu, T., Mallick, B.B. and Das, S.K. (1984). Prevalence of infectious 

bovine rhinotracheitis virus (BHV-1) antibodies in bovines. Indian 

Vet. J. 61(3): 195-200.

Taylor, R.L. and Hanks, M.A. (1969). Viral isolations from bovine eye, 

tumours. Am. J. Vet. Res. 30: 1885-1886.

Tekes, L., Forgach, K. and Juhasz, T. (1991). Comparative studies on the 

detection of infectious bovine rhinotracheitis virus (bovine herpes 

virus 1) antibodies in blood serum. Magyar Allatorvosok-Lapja 

46(4): 215-217.

Tekes, L., Markos, B., Kecskemeti, S., Mehesfalvi, J., Mate, Z. and Kudron, E.

(1999). Prevalence of bovine herpes virus 1 (BHVI) infection in 

Hungarian cattle herds. Acta Veterinaria Hungarica. 47(3): 303-309.



106

Terpstra, C. (1979). Diagnosis of infectious bovine rhinotracheitis by direct 

immunoflourescence. Vet. Q. 1: 138-144.

Timoney, P.J. and O’Connor, P.J. (1971). An outbreak of the conjunctival form 

of infectious bovine rhinotracheitis virus infection. Vet. Res. 89: 370.

Tolari, F., White, H. and Nixon, P. (1990). Isolation and reactivation of bovid 

herpesvirus-1 in goats. Microbiologica 13(1): 67-71.

Townley, M.N. (1971). Economic loss from an acute outbreak in dairy herd. 

Med. Vet. Pract. 52: 72-73.

Traeblood, M.S., Swift, B.L., Me Holl and Raymond, L. (1978). A bovine 

herpes virus isolated from sheep. Can. J. Comp. Med. 42: 97-99.

Tsuboi, T. and Imada, T. (1997). Effect of bvoine herpes virus 1, blue tongue^ 

virus and akabane virus on the in vitro development of bovine 

embryos. Veterinary Microbiology 57(2/3): 135-142.

Tyler, D.E. (1968). Infectious bovine rhinotracheitis. J.Am . Vet. Med. Assoc. 

152: 762.

Van Der Maaten, M.J. and Miller, J.M. (1985). Ovarian lesions induced in 

heifers by intravenous inoculation with modified live infectious 

bovine rhinotracheitis virus on the day after breeding. Am. J. Vet. Res. 

46: 1996-1999.

Van Kruiningen, H.J. and Bartholomew, R.C (1964). Infectious Bovine 

Rhinotracheitis Diagnosed by lesions. J. Am. Vet. Med. Ass. 144: 

1008-1012.

Vilcek, S. (1993). Detection of the bovine herpes virus 1 (BHVI) genome by 

PCR. J. Virol. Methods. 41(2): 245-247.



107

Virakul, P., Suadsong,S., Suwimonteerabu tr, J., Singlor, J. and Prachin- 

Virakul, (1997). Prevalence of infectious bovine rhinotracheitis 

(IBR) (bovine horpes virus 1) bovine diarrhoea virus (BDV), 

parainfluenza (PI-3) and bovine respiratory syncytial (BRS) viruses 

in Thai dairy farms Thai-Joumal of Veterinary-Medicine 27(3): 295- 

314.

War an, V.H. and Abraham, A. (1991). Immunoglobulin (IgM) indirect enzyme- 

linked immunosorbent assay and the involvement of IgM-rheumetoid 

factor in the serodiagnosis of BHVI infection. Vet. Microbiol. 26: 53- 

63.

Weiblen, R., Kreutz, L.C., Conabarro, T.F.,Schuch, L.F. and Rebelatto, M.C.

(1992). Isolation of bovine herpes virus 1 from preputial swabs and 

semen of bulls with balanoposthitis. J. Vet. Diagnostic Investigation 

4(3): 341-343.

Wellemans, G., Leunen, J., Lomba, F. and Gouffaux, M. (1974). Le topisme 

digestif du virus IBR.X. An. Med. Vet. 118: 175-184.

Wergifosse, B., Lemaire, M., Pastoret, P.P. and Thiry, E. (1997).

Establishment of a voluntary programme for the control o f infectious 

bovine rhinotracheitis in the Walloon Region of Belgium. Annales de 

Medecine Veterinaire 142(3); 185-196.

Werner, V. (1985). Distribution and epidemiology of IBR IPV infection in the 

Harburg region pp. 67.

White, M.B. and Snowdon, W.A. (1973). The breeding record of cows 

inseminated with a batch of semen contaminated with infectious 

bovine rhinotracheitis virus. Aust. Vet.J. 49: 501-506.



108(•

Wilson, T.E. (1974). Observations and comments on two outbreaks of abortion 

associated with IBR virus infection. Can. Vet. J. 15: 227-229.

Wiseman, A., Selman, I.E., Msolla, P.M., Pirie, H.M. and Allan, E. (1979).

The financial burden of infectious bovine rhinotracheitis. Vet. Rec. 

105(20): 469-470.

Wizigmann, G. (1987). Tierarztliche Umischan, 42: 34.

Wyler, R. (1990). Infectious bovine rhinotracheitis/vulvovaginitis (BHVI).

Herpes viruses of cattle, horses and pigs (G. Whittmann, ed.). Kluwer 

Academic Publishers, Boston, Mass. Pp. 1-72.

Xia, J.Q., Yason, C.V. and Kibenage, F.S.B. (1995). Comparison of dot blot 

hybridization, polymerase chain reaction and virus isolation for 

detection of bovine herpes virus 1 (BHVI) in artificially infected 

bovine semen. Can. J. Vet. Res. 59(2): 102-109.

Yilmaz, F. (1994). Serological survey of infectious bovine rhinotracheitis 

infectious pustular vulvovaginitis (IBR/IPV) in cattle in Elazig, 

Turkey. Saglik-Bilimleri-Dergisi 8: 70-75.

Youssef, N.M.A. (1997). Prevalene of antibodies to bovine respiratory 

syncytial virus, infectious.bovine rhinotracheitis and para influenza 3 

in cattle and buffalo calves. Egypt. J. Agri. Res. 75(4): 1135-1146.

Zakutskii, N.I., Zhesterev, V.I., Vishnyakou, I.F., Konakoya, L.D., Anisimova, 

L.I. and Shevchanko, A.A. (1997). Effectiveness of cultured 

inactivated vaccine against infectious bovine rhinotracheitis. Russian 

Agri. Sci. 9: 32-34.

«•



109

Zhou-Cheng-Feng, Oliver, R.E., Motha, M.X.J. and Forbes, S.D. (1988).

Comparison and evaluation of three serological tests for detection of 

antibodies to infectious bovine rhinotracheitis. New Zealand Vet. J. 

36(4): 204-205.

r





Places from where samples collected
A n n ex u re  - 1

Places Number of samples

St. Benedictine Monastery farm, Kappad 16

Livestock Research Station, Thiruvazhamkunnu 247

Pookot Dairy Project 24

Cattle Farm, KCAET, Thavanur 13

Regional Agricultural Research Station, Pilicode 14

Jersey Farm, Vithura 55

University Livestock Farm, Mannuthy 16

Cattle Farm, College of Agriculture, Vellayani 35

Cattle Farm, Pattambi 15

Oshofaim, Pattikadu 60

Slaughter Houses, Hospitals Field 224



A n n exu re-II

A vidin-Biotin ELISA

Coating the plate with BHV-1 antigen

i

Addition of control and test sera

4

Addition of Biotinylated antibovine IgG

4

Addition of Avidin-Horse radish peroxidare 

Addition of Substrate/chromogen solution

4

Addition of stopper

4

Measurement of colour development



A nnexure III

Avian-Biotin ELISA plate layout

Controls Serum samples (in duplicate
1 2 3 4 5 6 7 8 9 10 11 12

A Cc Cc 1 5 9 13 17 21 25 29 33 37
B Cc Cc 1 5 9 13 17 21 25 29 33 37
C C++ C++ 2 6 10 14 18 22 26 30 34 38
D C++ C++ 2 6 10 14 18 22 26 30 34 38
E c+ c+ 3 7 11 15 19 23 27 31 35 39
F c+ c+ 3 ■7 11 15 19 23 27 31 35 39
G c- c- 4 8 12 16 20 24 28 32 36 40
H c- c- 4 8 12 16 20 24 28 32 36 40

C c: Conjugate control
• C++ ; Strong positive control 
C+ : Weak positive control 
C : Negative control

Numbers -
From 1 to 40 : Serum samples (in duplicate)



A n n exu re  IV

A vidin-Biotin ELISA  

Result Sheet-Layout

IBR (A-B ELISA) Plate Status

Plate name Test date

Created by Test time

Filter Technician

Blanking value Kit Batch

Controls: Acceptable OD range C++ 0.600-1.200 Threshold: PP>=28% Outside 
control limits: OD (#) PP (*)

ID S ta tu s O D 1 O D 2 O D 3 O D 4 PP1 P P2 P P3 P P 4 L C L U C L
C + + 70 120
C + 35 55
c- 0 16
C o 0 8

The average of two intermediate C++ value is : Test samples

TD WELLS DESCRIPTION STATUS OD1 OD2 Odav PP1 PP2 Var Ppav

1
2
3

40
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ABSTRACT

Seroprevalence of IBR in 719 crossbred cattle of Kerala was studied 

using Avidin-Biotin ELISA. Sera samples were collected from cattle belonging 

to different places of Kerala covering all the districts. Samples were collected 

randomly from cattle of different age, managemental practice, breed, sex, 

parity, different health status and also from different farms.

Samples were subjected to Avidin-Biotin ELISA for detecting 

antibodies against BHV-1 infection. Out of 719 sera samples tested 14.88 per 

cent gave positive result for BHV-1 antibodies.

Animals reared under rural fanning system showed high seropositivity
<

(18.75%) to BHV-1 infection than animals under organised farms.

Seroprevalence of BHV-1 antibodies was more in animals with some 

history of disease (22.6%) than apparently healthy animals. This result is 

highly significant (P<0.01).

Prevalence of BHV-1 antibodies is found to be more in crossbred cattle 

when compared to non-descript cattle.

Seroprevalence of IBR in various age group revealed that percentage of 

positiveness to BHV-1 was more in animals above three years of age. 

Serological evidence of IBR is very less in younger animals. Also animals after



one parity and above had a high percentage of seroprevalence than heifers and 

calves.

Animals from different farms were tested for antibodies against BHV-1 

infection. Private farms had a high seroprevalence of IBR infection than 

University farms and Government farms. There is significant difference 

between private farms and other farms.

Seroprevalence of IBR among cattle with different clinical 

manifestations were tested. High percentage of seroprevalence noted in 

respiratory form of infection (33.33%).

Seroprevalence of IBR in crossbred cattle of Kerala detected as 14.88%.


