PREVALENCE OF ANTIBODIES TO INFECTIOUS BOVINE RHINOTRACH-EITIS VIRUS IN
SUDANESE CATTLE

By
A.M. El Hussein, Intisar Kamel, Y.H. Ali and M.A. Fadol

Centeral Veterinary Research Labortory, P. O. B&G7 Al amarat, Khartoum, Sudan

ABCTRACT

A serosurveillance ofsrR antibodies in Sudanese cattle was carried outgusin
Passive Haemagglutination TesH({). The results indicated thaRrR antibodies were
widely prevalentin Sudaneseattle rangingfrom 14% in NorthernKordofanto 72% in
WesternKordofan with an overall prevalenad 38%. The prevalencerate was not
significantly different (P > 0.05) betweenvariousagegroupsbeing43%,45%,52% and

46%in theagegroupsless than lyear, 1-2 years, 2 -3 years, and mare 3hyearsld,
respectivelyTheepidemiologicalmplicationsof thefindingswerealso discussed.

INTRODUCTION

Infectious bovine rhinotracheitissR) caused by bovine herpesvirus-BHY — 1)
is a disease of domestic and wild cattle. The disea cattle is mainly manifested by
fever, dyspnoea, nasal and ocular discharges as&l db condition.BHv- 1 can in
additions affect number of systems other than tbpeu respiratory tract resulting in
abortionsencephalitisgonjunctivitisandgenitalinfections (Anon, 1986).

BHV—1 has previously been isolated in the Sudan (EiS&3; Hassan and El
Tom, 1985) and a serological survey carried outl®88 (HassamandKarrar, 1988)
revealed widespread naturel®R infection in Sudanese cattle.

Several serological methods have been tgedetect antibodies t®Hv-1 for
diagnosisand/or for epidemiologicalsurveys.Theseinclude virusneutralizationtests,
(Gibbs and Rweyemamu,1977) immunofluores-cenc@Vellmansand Leunen,1973);
passivehaemagglutinatiotest fHT) (Kirby et. al., 1974)andmostrecentlyenzymelinked
immunosor-bent assayel(sA) (Krampset. al., 1993). Virus neutralization tests are
expensive, cumbersome, and time consuming. Onrtiexr band, immunoflourescence is
subjective and requires specialized equipmentseviilsA is expensive and some of its
components need to be imported from abread. was reported by many workers to be
specific, sensitive for the detection ®R antibodies (Whitman and Helerick, 1965;
Vengris and Mare, 1971; Schimirtal., 1972 Zyambat al., 1973a; 1973b, and Edward
et al., 1986), technically easier to set up, accuratd, more rapid (Vengris and Mare,
1971).

The purpose of the present communication is tsguethe results of a survey of
IBR antibodies usin@HT in Sudanese cattle.

MATERIALS AND METHODS
Test Sera Serum samples were collected from apparently healttle in Western and

Central Sudan (Table 1). The samples were hedivaged at56'C for 30 minutes and
stored at 20°C until used.



Table (1): Prevalence of IBR Antibodies in Sudanesgattle as Determined by PHT

State Total Examined No. Positive % +ve
Khartoum 132 79 60
Gezira 243 58 24
Sinnar 48 29 48
N. Kordofan 85 12 14
S. Kordofan 131 33 25
W. Kordofan 99 71 72
Total 738 282 38%

Preparation of BHV — 1 antigen: Confluent monolayers of primary calf kidney cellere
inoculated withBHv—1 (Los Angeles strain kindy provided by [RBartha Vet. Res.
Institute, Budapest, Hungary). Cells and supernatmds were harvestedwhen
cytopathiceffectwascompleteusually 48-7rslater. Cells and infected fluid were
centrifuged at 3000 rpm for IBinutesto removedebris.Cleaninfectedfluids werethen
aliquoted and kept atZ0° C until used. The titer of this virus wa§™® TciD,/ml.

Preparation of BHV — 1 Sensitized Sheep Erythrocye These were prepared as described by
Whitman and Heterick (1965) using the Los Angeliairs of BHV — 1. In brief, sheep
erythrocytes were collected in Allseivers solutiand washed in normal saline. Then
equal volume of 3% formaline in normal saline ar@cl of RBCs were mixed and

incubated at37°C for 20 hours. The&kBCs were then washed four times with double

distilled water and made up to 10% in normal saéind stored &' C . Equal volumes of
the 10% formalizedkBCs were mixed with 1. 2000 tannic acid pH 7.2 ancubated at
37°C for 15 minutes. They were then washed with salipH 7.2 two times and
suspended into 10% in normal saline. For sensitizaB volume of theBR virus were
mixed with two volume of normal saline pH 6.4 anieovolume of the tainkBC and

then incubated a87°C for 15 minutes witlbccasionashakingwashedwice with serum
diluent 1% horse serum in normal saline pH 7.2 and resuspendedhalf final
concentraction of 1%.

Preparation of Hyperimmune Serum: BHV—1 hyperimmuneserawere prepared in rabbits
according to the method used by Ireti al., (1989). In brief rabbits received one
intramuscular inoculation of 2 ml of clarified supatant ofsHv-1 (described above) in 2
ml Freunds adjuvant followed by 4 intravenous itiggts of the same virus preparation at
weekly intervals. Sera were collected from the iisbtine week after the last inoculation
and kept at -20C until required.

Passive Haemagglutination Test The PHT was carried out as described by Zyangbal.,
(1973a).The test was carried in round bottom 96 dispbosable microtiter plates and
serum was diluted two-fold in 28 from 1:2 to 1:1024. To each serum dilution was
added 2% of Ag coated erythrocytes. Control used for eaett tvas a knownmBR

positive rabbit antiserum and a known negatBreantiserum and Ag coated erythrocytes
plus diluent to established setting pattern. The @wint was taken as the highest dilution
of the serum giving reading @HT comparable to that of the positive control ser&md

points were expressed as logiter. Sera having titers of 3 logand above were
considered positive (Zyamimb al., 1973b).



Statistical Analysis: The data were subjected to statistical analysisgu$ test and Chi
squire in order to test the variation between difift locations and age groups USBR$S
programme.

RESULTS

The prevalence oBR antibodies as determined BT in Sudanese cattle are
shown in (Table 1). The prevalence varied betwet in Northern Kordofan and 72%
in Western Kordofan with an overall average prevederate of 38%. On the other hand
no significant (P>0.05) variation was observed in the prevalenceheté¢ antibodies
among the various age groups (Table 2). The higiresialence rate was observed in the
2-3 years old group (52%) and the lowest (43%haléss than one year old group.

Table (2): Prevalence of IBR Antibodies in Variousage groups Cattle in Sudan

Age group (Years)
State <1 1-2 2-3 >3
W. Kordofan 5/9 (55%) 20/31 (64.5%) 10/12 (83.3%) 23/25 (92%)
S. Kordofan 1/5 (20%) 8/29 (27.5%) 5/11 (31.8% 12/45 (26.6%
Sinnar - 0/2 (0%) 5/5 (100%) 21/38 (55.3%)
Gezira - 6/34 (17.6%) 9/21(43.8%) 11/37 (29.7%)
Total 6/14 (42.8%) 34/96 (44.7%) 31/60 (51.6%6) 67/1452%0

Table (3): FrequencyDistribution of log, Titers of IBR Antibodies in Sudanese Cattle

log, Titers

State 3 4 5 6 7 8 Total
Khartoum 29 10 18 8 11 3 79
Gezira 30 15 6 7 - - 58
Sinnar 3 11 8 6 1 - 29
N. Kordofan 3 5 4 - - - 12
S. Kordofan 14 10 5 2 1 1 33
W. Kordofan 21 23 10 8 1 2 71
Total 100 74 57 31 14 6 28]
(%) 35.4 26.2 20.2 11 5 2.1 109

Table (4): Average Titer (log, ) of IBR Antibodies in Various Age Groups of Cattlein Sudan

Age group (Years)
State <1 1-2 2-3 >3 Overall Average
Titer
W. Kordofan 4.1 3.8 4.0 4.1 4.0
S. Kordofan 3 4.8 4.7 4.4 4.5
Sinnar 5 - 4.0 4.7 4.6
Gezira - 3.9 3.4 4.4 3.9
Overall 4 4.3 4 4.4 4.3

Thetitersof IBR antibodies ranged between 3lognd 8log with most (82%)
beingin therangeof 3log, -5log  (Table 3). However, the average logitersdid not
varysignificantlyamongagegroupor amongstatesasshownin (Table 4).



DISCUSSION

An earlier report on the prevalencestav-1 virus in Sudanese cattle (Hassan and
Karrar, 1988) indicated prevalence rates that rdrggween 12% in nomadic cattle in
Western and Eastern Sudan to 38% in residattiein Central Sudan with an overall
prevalence of 21%. These authors also stated tiattiters obtained; using virus
neutralization test; were low and mostly lying betn 4 and 10 (Hassan and Karrar,
1988).

The present study indicated higher prevalencesrea@ging between 14% in
Northern Kordofan State and 72% in Western Kord@#gate with an overall prevalence
of 38%. These differences between the two studiag imdicate inherent difference in
the methods used for the detection of antibodieBRovirus asPHT have a higher degree
of sensitivity, specificity and reproducibility (8hizu et al., 1972; Vengris and Mare,
1971). Zyambaet al., (1973) also reported that higher titers were iasily observed
usingPHT than when using neutralization test for detectbrmsr antibodies. Otherwise
the present results may also represent a realasen® the prevalence ®R infection in
Sudanese cattle. Similar high prevalence rat@mfantibodies were reported from cattle
in Australia (Zyambcet al., 1973b) and in goats in Zimbabwe (Mushal., 1989).

The variation in prevalence rate ®R antibodies noted in the present study
between different states may be explained on lmdsilfferences in management and/or
ecological differences. For example, the higherglence rates in Khartoum (60%) and
Western Kordofan (72%) states may reflect easgHot1 transmission between animals
in the crowded dairy farms in Khartoum and in arism@ngregated around waterholes
during the dry season in Western Kordofan. The al@nicrease in the prevalence rate
noted here over the previous study (Hassan andak&®88) may also be attributed to
the fact that recent years have withessed a sulatamcrease in cattle population
allowing for more animals to come in contact withcle other while competing for
grazing land. It also remains to be determinedniae virulent strain(s) aHv-1 virus
has been introduced from Europe and other placeseasr is prevalent. Such strain(s)
will be more apt to be transmitted among animatsn&d, 1988).

No significant differences between prevalencerdib@dies and antibody titer to
BHV-1 virus were noted among various age groups irsémee or different states. These
findings may indicate that antibodies detectedha < 1 year age group may not be

merely passively acquired antibodies but rather tdugctive transmission in this group.
Although higher antibodies titers (7 logs8 logs ) were mostly noted in animals from

Khartoum State where crossbred animals mostly adeie sampled (data not shown),
however, most of the animals (82%) had antibodiesstin the 3 log-5 log, range.

Finally, the present study revealed tiBatv-1 infection is highly prevalent in
Sudanese cattle. In addition to its proved econamportance as a cause of substantial
losses due to abortions, reduced production, ififert.ect., the present performance
indicators of the global rinderpest eradicationgoaon GREP (overseen by¥AO) reguire
that definitive diagnosis should be carried outdtomatitis enteritis conditionSKQ to
prove that a country is free of rinderpest infectiBlence capabilities to diagnas® and
othersecinfection are badly needed for the Sudan to sgfedgeed along the prescribed
OIE pathway for freedom from rinderpest infection.
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