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ABSTRACT

The curren! investigation was performed on sheep flock of difjerent ages. suffering
from problems of a hairy coa{, muscular trembles, abortion, stillbirth, weak and frail

lambs, barren ewes, nasal discharges, intermitlent( diarrhea and feus deaths.

The clinical criteria suggested that. 1his field problem altribuled (o a pestivirus in-
fection (Barder disease vinis. BDV), The virological and serological analysis proved the
detection of BDV and specific neutralizing antibodics. Also a pestirinis (bovine viral di-
arrhea virus) and specific antibodies were detected in incontact fattening bhuffalo
calves. It (s suninised that this problem brought into a flock by new additions that is
carriers or when sheep are commingled with buffaloes that are shedding the bovine vi-
ral diarrhea virus (BVDV). The delection of the virus at first and second virological ex-
amination as well as deteclion of untibodies in preclostral sera cleared the existences

of persistent infection in the investigated flock.

Epidemiological and laboratory investigation in this study clenrly indicates that buf-
Jualo calves infectled with BVD virus constitule n source of infection for sheep. which re-
sults in border disease. Also epidemiological data revcaled that the morbidity of the
disease was higher in newborn lambs (32%} followed by older lambs (28.6%) and
adults (5.99). The bacteriological examation detecied salrmonella species and E-Coli

as intercurrent infection (o BDV due (o imumunosuppressive action of e virus.

INTRODUCTION

Depending on the host origin Pestiviruses valled bovine virus diarrbea virus (BVD), hog chole-
ra virus (HCV) and border discase virus (BDV) in cattle. swine and sheep respectively. Cross in-
{ection between specics can be achieved expmimentally and has been demonstrated in field con-
ditions (Collett et al., 1988; Francki et al., 1991 and Nettleton and Entrican., 1995). BVD

and BD viruscs have a commao:: origin and thosc changes ju the epitope expression might arisic
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during passage in different speeles {(Carlsson and Belak., 1994). BVDV handicaps basic rc-
search becausc it is a frequent contaminant of cultured cells. This contamination mosi requeni-
ly {s the result of using fetal bovine serum, derived [rom BVDV infected animals, as a cell culture
supplement (Nettleton and Entrican., 1995).

An assessment of thc cconomilc losses duc to infertility, abortion. nconatal losses and low car-
cass weight indicate that an outbreak of border disease can result in a potential reduction of in-

come in excess of 20% (Sharp and Rawson., 1988).

Sheep to sheep eontact is considered to be Lhe principle way in which BDV is spread (Nettle-
ton., 1988) but cattle persistently infected with BVD and in close contact with sheep are an im-
portant source of strains of virus capable of causing border disease (Carlsson., 1991). The
spread of pestiviruses can occur among both caitlc and shcep where sheep and caltle are
housed together (Nilsen and Slettbakk., 1995).

It is clear that, the great majortty of BDV infeclions are subclinical (Hungerford., 1990) and
the pathogenesis of BDV s governed by various factors associated with the immunological stat-
us ol the ewe and the age of the fetus al the time of infection (Huesin and Waldehiwet., 1994).
BDV can cross the placenta and eslablish a persisient infectlon in the animals nfected in utero
(Caffrey et al., 1997). Infection of ewe with non cytopathic biotype of BDV during early preg-
nancy can resuit in birth of lambs persistently infected with the virus (Loken., 1995). Thesc
lambs are apparently healthy and can develop and reacb maturity and can be breed and birth of
persistently infected lambs and all these persistently infected animals shedding virus in the sali-
va, urine and feces f[or the rest of thcir lives (Osburn and Castrucci., 1991 and Wolf and Butt-
ner., 1984).

It is a well esiablished thal, BD is characterized by variable clinical manilestation namely
halry Neece, lower birth wcight. ncurological dysfunction, reduced growth rate and impaired re-
producuve performanee (Radostits et al., 2000 and Pugh., 2002). Lambs and kids aflected
with BDV have reduced body wcight eombined with skcletal dysmorphoenesis charactcrized by
short and tbin bones. shorl facial bones and decrcased bone density (Plant et al., 1983). Lambs
and kids which survive border disease have poor growth rate and are more susceptiblc {0 inier-

eurrent diseases especially gastrointestinal worms, lungworms and chlamydia psittaci (Roeder.,
1984).

BDV (nfection beforc the development of the immune system (60-85 days of gestation} may re-
sult {n birth of viremic and perslstently infected lambs without antibody in precolostral sera
(Barlow et al., 1983). Fetuses that survive early intrauterine infection with pestivirus will bom

virus-positive and antibody ncgative while those infected in later gestation will be anti-
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body—positive and virus negative, these persistently infected animals excrele the virus in nasal

seerctions and saliva (Nettleton and Entrlean.. 1996).

BVD virus has been shown to induee profound imimunosuppression which may be con-
tribute to the pathogencity of the virus itselfl and permit secondary Infection to cndue.
The virus has been implieated In the depression of T-Lymphocyte function, antibody production
and the function of mononuclear phagocytes and neutrophils (Markham and Rammarasire.,
1985).

Serology s important in monitoring the introdnetion of BDV in a flock and for the retrospec-
tive investigalion of new oultbreaks of BD in sheep flocks. The presence or abscnce ol anlibodics
in sera of lambs depends on the tmmunological status of the ewes and the age of the fetus at the
time of exposure to the virus (Hussin and Woldehiwet., 1994). The seropositive sheep to pesli-
virus occurred due to infection of (he letus after 85 days of gestation or to post-natal infection
and these animals is very imporiant in the epidemjoplogy of pestivirus as transmil infection 1o
cattle and exaggeratcd problem of BVD especially there is no vaecination program adopted in

Egypt to control of pestivirus infeetion in sheep and goats (Fouda., 1999).

The antigenie relationshlps and physieal and biologlcal shnilarities between BVD and BDV
had led to the assumption that both viruses belong 1o one speeies of the genus pestivirus (Done
et al., 1988) and BDV and BVDV indistinguishable in vitro (Harkness and Vantsis., 1982).

Concurrent infection with salmonella and BVDV would be expected Lo cause niore scvere dis-
case than infection with cither agent alone owIng to the immunosuppressive effects of BVDV in-
fectinn (Wray and Roeder., 1987 and Penny et al., 1996).

It was emphaslzed that, in (he coatrol ol bordetr diseasc in sheep and Lovine diarrhea virus
tnfection jn cattle, it {8 impor taut to minimlze the risk of transmission of these related pestivirus-
es between the two species (Carlsson and Belak., 1994).

Few publslied literature data eoncemning peslivirus infection or border disease in Egyptian
sheep (Shehata et al., 1989; Baz., 1992; Zaghewa., 1998 and Abd EL-Hakim., 1999; Salem
et al., 2000 and Azzam., 2002).

The present study almed to look for a problem of abortion. stillbirth, barrcn ewes. ill-thrift
lambs, respiratory distress and fnternitient diarrhea among shecp of different ages in private
sheep tlock with parttcular emphasis lo declare the possihle cause(s) from laboratory investiga-
tions, monitoring and description of elinical picture, assessment of some epldemiological dala.

declaring the incidenee of intercurrent infection and the suggested lines of control of the prob-
lem,
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MATERIAL AND METHODS

Animals and history of the flock : This study was performed on a total of 243 cross
breed sheep of diflerent ages (Table 1), they were selected (romn a privale farim at Sharkia
governorate. Clinical examination of these revealed that, sporadic cases cxhibiting variable
clinical signs during winter season as hairy coat, trembles, abortion, stillbirth. weak and
fral{ lambs, barren ewes, nasal diseharges and intermittenl diarrhea. The Hock was clini-
eally examined and sampled for two occasions. History of the flock declared that, clinical
cases oeeurred sporadically at irregular interval. The flock was in contact with 25 appar-

ently healthy (attening buflalo calves at tbe same locality.

Reference virus and antlserum : Reference BVD virus and antisera (strain Orcgon C24 vi-
rus which is closely reiated to border disease virus) oblained from Vel.Serum & Vacceine
Res. Institute. Abbassia., Cairo. There is no available reference antiserum and antigen for
BDV in Egypt, so we used BVD virus and spccific antiserum {serologically relalcd lo BVDV -

and often cross neutralize each other).

Cell culture : Madin-darby bovine kidney cell culture (MDBK), kindly obtained from
Vet.Serum & Vaccinc Res. Institute. Abbassia., Calro, Egypt. It was used in detection of

the virus and in serological identlfication.

Sampling : The {nvestigated samnples were taken from clinically ill animals (32) and clini-
cally healthy contact animals (55). these animals werc sampled for two limes with 3weaks

intervals. Also coniact fattening buflalo calves (25] were sampled.

A- Rectal swabs: Two swabs were taken, the first one on transport inedia lor virus delec-

tion and the second onc nutrient broth for bacteriological examination,
B- Nasal swabs: It was collected on transport media for virus detection

C- Serum samples: These samples were taken {from diseased and clinlcally normal contacit
newborns, older lambs and adults sheep (precolostral serum obtained {from 3 lambs) to
detect pestivirus (BDV] and antibodies. Also serum samples collected from f{attening
bulMalo calves In cantact with the investigated sheep flock.

5- Laboratory investigation:

A- Virological examtnation; The collected materials were prepared for inoculation into
MDBK ccll culiures and examined for cytopathic effect and the presence of pestivirus
was determined and confirmed by indirect immunoflourscence test (IFAT), neutraliza-
tion and the Interference tests according to Gilleaple et al., {1867); EL-Bagoury.,
(1990) and Thabti et al., (2002).
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13- Serology: Serum neutralization test using reference virus and antiserum was applied
{Rossiter and Jessette., 1982).

C- Bacteriological examination: Rectal swabs inoculated into nutrient broth and selenite T
broth were incubated for 18-24h at 370c¢, then a loopful from the growth inoculated to
nutrient agar, blood agar. S.S agar and McConky agar plates and all plates incubafed at
370c for 24 48h. The isolaled bacteria were idenlificd and characterized [rom colony
morphology and bloehernical reaction (Quinn et al.. 1994).

6- Therapeutic trial : The disease animals were treated symptomatically in addition to Nuid
therapy while those exhibiting intercurrent infectlon treated spccitically according to (he
type of secondary invaders (Radostits et al., 2000).

RESULTS AND DISCUSSION

Border discase (BD) could induce economical losses in nat ve flocks alonc or in association
with other pathogens (Thabit et al., 2002). Originally, pcstlviruses werc designated as BVDV,
HCV or BDV based on the host species from which Le virus was isolated. Because thesc viruses
ean crass species boundaries this nomenelature was probiletnatic. Later attesnpls (o group pesti-
viruses have Deen based on serology and monoclonal antibody binding (Nettleton and Entri-
can., 1995 and Martin and Altken., 2000). BD is a congenital virus disease of sheep. charac-
terized by bLarren ewes. abortion, shllbirths and birth of small weak lambs and a variable
percenlage of which show trcmor, abnormal body confirmation and hairy flccces (Martin and
Altken., 2000). Sheep can be infected naturally with BVD virus and transmission of (he virus
from cattlc to sheep bas been demonstrated (Carlsson., 1991). In the absence ol an clfective
vaccine, rellable diagnoslic tcchniques are essential to implement effectlve control measurcs
{Nettleton and Entrican., 1995).

Regarding to virus detection and identification from scrum samples and nasal or rectal swabs
(Table 2 & 3), the current virologiea) studies declared detection of BDV (cytopathic and non-
cytopathic biotype) on MDBK cell culture, the presence of BD virus is cstabltshed and identify by
neutralization and [nterference tests and immunofluorescenec technique. The above results were

simllar to theses previously reparted by Terpstra., (1981); Roeder et al., (1983) and Nettleton
and Entrican,, (1995).

The dctection of the virus {especlally non cytopatbic biotype) at first and second examination
i both clinfcally ill and clinically normal sheep cleared the cxistence of persistence Infeetton in

the herd and these animals were responsibie for the recurrence of the infection in this Nock.
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Such finding was justified by prior work (Woldehiwet and Nettleton., 1991;Wolf and Buttner.,
1994; Loken., 1995; Caffrey et al.,, 1997 and Abd EL-Hakim., 1898} and large number of per-
sislently infecled (P1) sheep were apparently healthy (Nettleton et al., 1998). Virtually ail P ani-
mals are virus positive and ant!body ncgative and a repeal virus poslilve sample 3-week later
will confirm persistent infection and distinguish 11 from an acute infection (Nettleton and Entri-
can., 1996).

The detection of pestivirus (BVDV) and specific neutralizing antibodies (rom contact apparent-
ly healthy bulTalo calves supported by the study of Carlsson., (1991) who diagnosed border dis-
ease {11 sheep caused by transmission of virus (rotn cattle persistently infected with bovinc virus
diarrhea virus. Also Radostits et al., (2000) published ihat, the major managemcnt risk factors
in onset of BD are introduction of persistently infected shcep and rarely cattle tn a susceptible

sheep herd.

Clinical signs described in this study was appcarcd sporadically In form of lcss obvious hairy.
fleece and trembles, beside abortion, stillbirth, weak and frail lambs, barren ewes, nasal dis-
charges and Intermittent diarrhea while other animals exhibiting persistent or inapparcent inlec-
tion and death of lew lambs. Such obscrvation was similar to that observed by prior work of
many workers {Plant et al., 1883; Barlow ¢t al., 1983; Shehata et al,, 1989; Rae., 1994; Net-
tleton et al.,, 1998: Abd EL-Hakim., 1999; Martin and Aitken., 2000; Radostits et al., 2000
and Azzam 2002). The clinical signs of the disease was marked on lambs than adults (Sawyer.,
1992) and on animals showing intercurrent infection (Sanchis and Russo., {1990j.

Hairy fleece is due to predominance of primary medullated hairs rather than secondary wool
(Osburm and Castrucci., 1991). As well, lambs that survive may gradually lose thelr fleece ab-
normalities and nervous signs (Woldehlwet and Nettleton., 1991). Also persistent infected ado-
lescent and adult sheep may appear normal as the tremors and fleece abnormalities abate with

age (Swayer., 1992).

In Fgypt, majority of sheep breeds has coarse wools and the hairiness criterion ol the wool
was less obvicus on infected sheep. This explanation is similar to that of. Orr and Barlow,,
(1978) who reported that, in coarse-fleeeed breeds It may be difficult to asscs the hairiness of
the hirth eoats and Orr., (1982) who mentioned that, the skin abnormalities are obvious in the
very fine and medium fleeced breeds. In this respeel Bonniwell et al., (1957) reported an unu-
sual outbreak of BD (n lambs in which the typical signs ol tremors aud abnormalitles in fleece
were not present and the signs were restricted to abortlon and the birth of small wecak lambs

which were found to be persistently infected with BDV.

The abortion oceurred due to that, BDV crass the matemal vascular endothclium of the pla-
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centa within 10 days of infection resulting in virus transfer [rom dam (o ol{spring or a placentilis
that result in abortion or the pregnancy may be sustalned if the placentilis heal in aboul 25
days (Snowdon et al., 1975).

Table (4) revealed the morbidity and mortality rates In the investigated sheep flock. it cleared
that the morbidity of the disease was 32, 28.6 and 5.9% among newborn lambs. older lambs and
adults respectively while the total morbidity within the herd was 13.2%. Moriallty ratc was 8 and
2.04% in newborns and older lambs while there was no mortality among adulls and {hc total
mortality within the flock was 1.23%. The above results were nearly similar (o that reported by
Martin and Aitken., (2000).

From the epidemiological point of few, the tracing back to a possible origin of the discase, all
evidence proved that BDV infection might introduced to the investigated flock due to contacl

with infected fattening bulfalo calves and introduction of inapparent or persistent infected sheep.

As well, clinical evidence proved that these cases appeared sporadically at irvegular inlervals,
such criterta mentioned previously by Radostits et al., (2000) who published that. BD may be
occur as an outbreak or as a sporadic disease and in nmost flocks a serious outbreak of the dis-
ease {s followed by minor disease {n subsequent years and the flock developing innnunity in the

initial outbreak.

Respecting the results of SNT (table 5), the antibodies werc detected in 18 aninals and the tit-
ers range was) /8:1/64. The use of eytopathic strain of BVD virus in performing of SNT was doc-
umented previously by the work of Brockman et al., (1888) who reportcd that BVD virus could
be used to deteet neutralizing antibodies to BDV in sheep sera and it had been in use for (his
purpose for several years. Neutralizing antibodles were detected in either clinically ill or in inap-
parently infected animals. such finding nearly similar to that detected previously (Hafez., 1973;
Hassan et al., 1989; Zaghawa,., 1998 and Fouda., 1998}. Wiillc few inlected animals werc have
no neutralizing antibodics but have BDV, this eontribuled to that persistently infected animals

are immunocompronuscd or tolerant and have no antibodies (Sawyer et al., 1991).

The detection of SNT antibodies {n precolostral sera of some lambs doeumented persistence
fnfeetion of lambs duc to in-utero infection with the BD virus. Such linding was {n accordance to
that presented by Nettleton and Entrican., (1998) who found that fetuscs that survive early in-
trauterine Infcetion with pestiviruse will born virus positive and antibody negative while those
infeeted In later gestation will be antihody positive and virus negative. In this context Vantsis et
al., (1979) concluded that after in-ulcro infection of lambs with BDV, som¢ lamibs may be ap-
parently healthy but continue to shed the virus persistently throughoult their life. The persistent-

ly infected apparently healthy lambs if kept for breeding they will continue to be a source ol in-
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fection In successive breeding seasons horizontally or vertically (Woldehiwet and Nettleton.,
1991).

The incldence of infected animals exhibiting intercurrent infeelion as in table (6) in which E-
Coll was detected as 25% In newborns and salmonella sp in 21.4 and 40% of older lambs and
adulls respectively. The enlergence of salinonella or E-Coll {nfeclions in border disease infecled
animals may attributed to a statc of immune dysfunction accompanicd pestiviruses inleciion
(Sawyer and Osburn., 1989 and Nettleton and Entrican., 1995). Moreover Lamontagne et
al., (1989) reported that thc most important aspect of acute or chronic phases of BYDV or BDV
Infection was the host's increased susceptibility 10 secondary bacterial or viral infeclion due o
alteration in the cellular immune responses inducing immunodepression. In this respect Hajtos
et al., (1888) determined that a predisposing factor of Eperythrozoon ovis infectlon in sheep was
border disease/bovine dlarrhea virus infection and Monies and Simpson., (1997) diagnosed a

coneurrent coectdial {ufection in lambs Infected with border disease.

The results provide substaniial cvidence that. the specific and symptomatic therapy of cases
of salmonellosis ar eolibacfllosis as concurrent infection result in temporary recovery and relaps-
cs occur after that. The above rcsults was supported by the view of Monles and Simpson.,
(1997) vho suggested that, if lambs with diarrhca fail to respond to treatment. the possibility of
persistent pestivirus infection shiould be consldercd. There is a prevailing assumption that per-
sistent infected anlmals tend to succumb to intercurrent infections. We are in need for organized
conirol programs for veterinary services to be cflective in termns of animal pesliviruses preven-
tion. Perfect preparation and virologlcal examination of any vaceine produced and used in Egypt
agains! pestiviruses where pestivirus was isolated from live sheep pox vaccine and vaccination

with these vaccines caused outbreak of border disease (Thabti et al., 2002).

This study clearly indicates that under Egyplian condition bulTalo calves, which are persis-
tently infected with BVDV, constitute a source of inlection for sheep which rcsults in border dls-
ease. Further investigation should be done to declarc thc epidemiology and economic impact of
bordcr disease in Egyptian sheep and goats and to identlfy the extent of the relatfonship between
border disease virus and bovine viral diarrhea-mucosal disease virus [n Egypt trom molecular bi-
ology {nvestigation.

In conclusion, the main strategy advocated for the eontrol of BD is identification and culling
of the persistent execrator sheep (the mast important source of infection), avold the exposure of
susceptible pregnant ewes to BD virus, special eonsiderations adopted in artificial breeding pro-
grams and reduee or miniinize eontact of sheep with infeeted cattle or other sourcce of infection

will play a crucial role in the control of the disease. Also great caution during vaecines prepara-
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tion especially living attenuated one which are used in vaceination ul sheep because pestivirus
are notorlous contaminants of laboratory cell eultures and cell culture medium and (requently
contaminants of modilied live virus vaceines produced on ovine cells. We arc indeed to vaccinale
sheep and goats agalnst pestivirus using vaccine prepared from local BD virus to control the dis-
case In Egypt.

Table (1): Age and numbers of examined animals.

Animals age Numbers
Newbom Jambs | Less than month 25
Older lambs More than one month-less | 49
than | year
Adalts 1-5 year 169
Total 243
Table (2): Results of virnlogical investigation on first examination of the flock.
Newborn [ambs Oider lambs Adults _
[
Samples | T.No m of | % T.No No of r% T.No No of | %
+Ve +Ve +Ve .
) N D|N N D N |D|N|IDIN (D N D |[N|D|N D
R swabs D |1fo 123 22|10 ] 143 31312 |30
Naswabs [ 10 | R {0 |0]0O 0 20{(14)111 ]S 7.1 25 10 |2 ]0]8 0
Serum 1 |1]10 12 § 4 (3120 | 214 6 (424 |40
| Total 1 2] 10 l 25 | |7 6‘35 429 1117 a4 |70
R: Rectal Na: Nasal N:Nomal animals D: Diseased animals T:Total No: Number
{3): Results of virological investigation on second examination of (lie flock
(3weeks post hirst examination)., ) ~
Newbora lambs Older lambs Adults —'
B ; _ —
Samples [ T.No No of | % T No No of | % T.Na No of| %
+Ve +Ve +Ve
| T
N |DIN N |D N |D |N|D/N [D N [DIN{D |N D
R .swabs 0 |ofo o 21110 |77 L B ) 12 |20
Naswabs | 10 |6 |0 [0]O 0 2013|105 0 25 fw]|l |0 4 0
Serum 1 | 110 | 167 412]20 | 154 512 20 |20
| Total 1| 1]10 [ 167 713035 [ 231 9 ]4 |36 4D_|,

R: Rectal Na: Nasal N: Nommal animals D: Diseased animals T:Total No: Number
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Table (4): Morbidity and mortality rates of the border disease in the investigated sheep Nock.

— ; - —
Animals No of | Morbidity rate Mortality ra(e
exatmined [
imal No % No %
animals |
[Ncwbom lamb:' 25 g 32 2 j 8
Older tanbs 49 14 28.6 | 2.04
Adults 169 10 5.9 00 |00
[ Total 243 32 [3.2 3 1.23 o

Table (5): Results of serum neutralization test.

First examination Second examination B
Animals T.No Noof +Ve | % T.Na No of| %
+Ve

T D | N D [N |D N [D N |IDIN D
Newborns | 10 (8% [0 2 |0 [25 |10 |6 |1 [1]10 16.7
Older lambs | 20 14 | 3 h) 214 | 20 13 2 2 |10 15.4
Adults 25 16 |3 2 12 120 25 110 |3 2 |12 20
Total 5 32 | 4 7 73 [ 219 |55 29 |6 S 109 [172

The titer of antibodies ranged from 1/8:1/64
*one of three preclostral serum samples gives positive results

Table (6): Incidence of the BD infected animals exhibiting concurrent infection.

Ammals No. of | Isolated bacteria 1

clinically

Type Number %a

ift

animals
Newbom lambs | 8 ’ E-coli 2 ’ 25
Older lambs 14 l Salmonellasp | 3 ] 21.4
Adults | 10 Salmonellasp | 4 —’ 40 j

Fig (1): BD infected lambs showing hairy fleece (less obvious).
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Fig. 1 : BD Inlected samb- showing hasry flecce (less obvious).
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Fig. 3 : D infected lamb showing dianTtica diue to intercurrent infecteon with Satmonella sp.
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