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BVDV was detected in tissues collected from dead camel cases using antigen capture
ELISA and fluorescent antibody assay. Histopathology examination of different organs
revealed changes similar to those reported with BVDV infection. The existence of BVDV
in sera collected from camel population, in the area (Al-Ain city, Western area of Abu-
Dhabi- Emirate, UAE) where camel were found. was confirmed. The antizen was
confirmed using antigen capture ELISA and FA assay. Testing 356 camel sera by serum
neutralization test revealed negative for the presence of serum neutralizing antibodies to
BVDV. Using RT-PCR assay based on primers located at the non translated region of
BVDV genome to detect BVDV RNA in some buffy coat samples, collected from the co-
housed camels in the area where dead camels were found (BVDV-positive). revealed
positive results. However, genotyping of such positive samples using RT-PCR genotyping-
based assay revealed negative for the presence of BVDV type 1, I and border disease virus.
After 3 passages of the detected positive buffy coats on MDBK cells, no CPE was detected
suggesting that these viruses may be of non-cytopathic type of BVDV. The present study
confirm the existence of BVDV among camel population and raise the possibility of the
presence of persisting infected camels by BVDV which may cause extensive shedding of
the virus among camel population resulting in severe outbreaks. Also. the study
demonstrates the continuous genetic diversity of BVDV and exalts the possibility that

BVDV in camel may have a distinct group varied from those reported in bovine and ovine
populations.

INTRODUCTION

Bovine viral diarrhea virus (BVDV) is
an economically important pathogen of
catle throughout the world (Meyling
¢t al. 1990). It was described as
transmissible disease of cattle caused
by a  ruminant pestivirus  and
characterized by low mortaliy. high
morbidity,  fever, and  diarrhea.
Although the virus is a normal
pathogen of cattle, BVDV has been
isolated from goats, camels, pigs and
Captive and free living ruminants
(Loken. 1996; Yousif et al., 1998 and
Belknap et al, 2000). The wide
spectrum of signs associated with

BVDvV infection includes
immuuosupprcssion. repeat  breeding
problems, abortion and
Mummification, congenital defects,

immunotolerance. persistent infection,
acute and chronic mucosal disease
(Baker. 1987). The first to report the
occurrence of natural outbreak of BVD
in the dromedary camel and the first
isolation of BVDV in Egypt was done
and reported by Abo El-Lail (1997)
who reported that BVDV infection in
camel calves is associated with
multiple  discase condition. while
BVDV is not common in new world
camelids. However, the virus was
contributed  in  cases of abortion.
diarrhea, ill theift or weight loss
(Belknap et al.. 2000). In addition,
BVDV was successfully isolated from
tissue samples of Lamas (Haines et al.,
1992: Belknap et al., 2000).

In Egypt, the prevalence ol
neutralizing antibodies to BVDV in
sera of 59 camels has been proved at a
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percentage  of  52.5% (Zaghawa.,
1998). The sera samples were collected
from different localities in Behera and
Kalr El-Sheikh provinces of Egypt.
Ahmed (2002) detected the BVDV in
blood samples and antibody to BVDV
among camel sera with high ratio
compared to the previous authors who
diagnosed a clinical case suffered from
BVDV infection (Provost ¢ al., 1967
and Plowright, 1969). The occurrence
ol similar results of BVDV infection in
camels was confirmed and concluded
that the presence of neutralizing
antibodies to BVDV in camels denotes
their susceptibility to the virus and
their role in the transmission of the
virus (Hedger er al., 1980, Wassel er
al.. 1996 and Zaghawa, 1998).

In the present study, clinical
and dead cases where BVDV s
accused were used to detect. isolate
BVDV and study its antigenic and
molecular  characteristics. In  the
meantime, gather information on the
evolution BVDV in persistent infected
cases among camel population in
different localities of Al-Ain (the
eastern region of Abu-Dhabi. UAE)
with especial reference to pregnant
cases and their newlyborn

MATERIALS AND METHODS

Area of study

Al-Ain region located at about
170 Km to the east of Abu-Dhabi
Emirate. United Arab Emirates. It has
extensive international borders with
Sultanate of Oman towards the east
and Saudi Arabia at the south. Al-Ain
region accommodates approximately
191.000-125.000 head of camels. The
camel's herds distributed at the area of
study as small discrete flocks with a
flock size vary from 20 to 70 camels

per NNock.

Collection of tissue samples from
dead cases submitted to laboratory
examination

Spleen, lymph node, small
intestine and lung were collected from
nine fresh dead camels, submitted to
the diagnostic veterinary laboratory
(Al-Quattara Vel. Lab) at Al-Ain city
were used in the study during the
period of January to April, 2003. Data
concerning locality, date of death and
age ol camels, are presented in table
(1.

Collection of blood and buffy coat
samples from the area of study

356 serum and 2 buffy coat
samples were collected from camels
located in 9 different area of Al-Ain
region. The detailed data of samples
were showed in table (1). The camels
were apparently health and not
vaccinated against BVDV. There were
pregnant and non-pregnant camels. For
lymphocyte separation blood samples
were collected from camels using
sterile vacuitianer with EDTA as
anticoagulant.  Lymphocytes  were
separated as mentioned by Aaron et
al., (2002). Also. serum samples were
collected  from apparently healthy
animal of those in contact dead cases.
The serum samples were categorized
according to the locality. age and state
of pregnancy.

Tissue samples preparation

A portion of 1 to 2 gram of
selected tissue were chopped into small
pieces (2 - 5 mm in size). The
chopped tissues suspended in 5 ml of
PBS (pH 7.4) or the diluent buffer of
the applied ELISA kit. The suspension
was grind using tissue grinder and
sonicated using Soniprep 150 (MSE)
for 1 minutes and finally centrifuged

at 1500 x g for 10 minutes at + 4 °C
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Working solution of gentamicin was
added at a ratio of 0.1 ml / ml of the
prepared  tissue  suspension  and
incubated for one hour at 37 °C in case
of using the suspension for virus
propagation on tissue culture. The
suspension kept at - 20 °C until used.
For PCR analysis; 0.1 ml of tissue
suspension was added to 1.5 ml trizol
and kept until used.

Laboratory processing of dead
tissues for bacteriological examination
and exclusion of RP and PPR
Bacteriological examination:

Direct smears from different
necropsy lissues were subjected (o
staining by Gram's stain routinely.
Ditferent swabs and portions obtained
from different tissues were collected
and inoculated into 5 ml. of trypticase
broth (BBL) and incubated for 24
hours at 37°C aerobically. The
inoculated broth cultures were streaked
onto 3% sheep blood agar. MacConkey
agar. Hektoen enteric agar and eosin
methylene  blue agar plates. The
inoculated plates were incubated at 37°

C for 24 hours. Culture characters of

growing organisms including pattern
of growth, colonial morphology and
haemolysis onto blood agar were
recorded. The suspected growing
colonies were picked up. Gram stained
and checked for cytochrome oxidase.
The targe! colonies were purified by
further subculturing. Pure cultures in
trypticase  broth  matching 0.3
McFarland standard were expopsed to
bacteria  identification using APl
System (Biomeriux). The biochemical
reactions were monitored after 24
hours incubtion at 37" C.

Fxclusion of Clostridinm
perfringens or it's toxins from being
one of the probable eause of death:

BIO-X Enterotoxaemia ELISA
Kit was applied as manufacturer's

recommendation on the collected
intestinal contents of the young dead
cases. The optical densities (OD) were
measured at 450 nm wave length using
Multiskan plus MK Il (BDSL).

Exclusion  of RP and PPR from
being one of the probable cause of
death

Immunocapture ELISA Kit for
(RP/PPR) was applied as
manufacturer's reccommendation on the
fresh necropsy tissues obtained from
spleen and intestinal lymph nodes of
the dead cases showed hemorrhageic
gastro-enteritis (Case No 1, 7 and 9).

Different assays applied for BVDV
diagnosis: FA staining (direct
method) of sclected tissue obtained
from dead cases

Spleen. mesentric lymph node
and lung were stained using the
adopted staining procedure followed
the manufacturer's recommendation
using  FITC  conmjugated BVD
antiserum. The slides were mounted
with buffered glycerol and viewed by
Leitz fluorescence microscope.

Bovine Viral  Diarrhoea  Virus
(BVDV) ELISA Antigen test Kit
/Leukocytes (IDEXN, Sweden)

The test was applied o detect
BVDV in tissue samples collected
from dead animals and selected buthy
coat as
recommendations.

manufacture's

Bovine  Vieal  Diarrhoea  Virus
(BYDV) Antigen test Kit /Serum
(IDEXX)

The test was  applied as
manufacture's recommendations.  The
test was apphied to detect BVDV in
serum  samples  collected  from  the
contact animals in the arca where dead
animals were tound.
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FA staining  direct  method  of
selected buffy coat samples obtained
from live positive cases

The  harvested  lymphocyites
were collected and washed twice in
PBS pH 720 Final  cell suspension
made o contain 400.0000 cells /7 ml.

Using eight well multitest with frosted
black mask glass slide (Flow Lab).
0.25 ul of the cell suspension was
placed into each well. The slides were
air dried at room temperature and lixed
with 100 % acetone for 10 minutes.
The slides were rinsed for seconds
with deionized water. The prepared
slides were stained immediately as
described carlier or stored at - 20°C
until used.

Trials for isolation of BVDV from
the positive samples

Two bottles (25 em®) with
confluent sheet of MDBK cells were
used per each sample. The growth
medium decanted and the MDBK cell
sheet rinsed twice with maintenance
MEM. The bottles were inoculated
with 0.2ml ol each prepared sample.
The inoculum allowed to be adsorbed
for one hour at 37°C. The bottles were
rinsed with 5 ml maintenance MEM
followed by addition of 5 ml
maintenance MEM. The bottles were
incubated at 37°C for 5 days with daily
observation for presence of CPE then
stored at - 70°C till used. Negative
bottles inoculated with maintenance

MEM run as cell control. In case ol

absence of CPE. two more passages
were followed using 6 well TC plates
with conlluent layer of MDBK. On the
4™ day. the medium was removed. and
allowed to be dried and fixed with
80% acetone for 10 minutes and
exposed to FITC conjugated BVD
antiserum as described earlier.

Detection of BVDV genome by RT-
PCR wusing UTRI and UTR2

primers:

The technique was applied on the
moculated  MDBK  cells  with  the
selected samples (FA- and ELISA-
positive), the original bulfy coat and
control non inoculated cells, serum and
control positive BVDV.  The adapted
methods was applied as previously
described (Hussein, 2001).

Genotyping  of  BVDV-positive
samples using nested PCR:

The PCR assay was carried out
according to  Sullivan and  Akkina
(1995) with modification applied by
Hussein, (2001). Amplification of RT
products of samples that gave positive
for the presence of BVDV using PCR
assay in the UTR region was
employed. The assay was consisted ol
2 round of PCR utilizing 5 primers:

First  round PCR  Primers
(P1=5S'AACAAACATGGTTGGTGCA
ACTGGT3IP2=5'CTTACACAGAATA
TTGCCTAGGTTCCA3Y) and Second
round PCR Primers (TS1= 3" TAT
ATTATTTGGAGACAGTGAATAG).
182 = 5TGGTTAGGGAAGCAATTA
GG3'. TS3 = S'GGGGGTCACTTGTC
GGAGG3'). These primers cocktail
were  designed  according o the
published sequence of the gpyg (L)
region of BVDV viral genome. P1 and
P2 primer pair shared of the maximum
homology  with all ruminant
Pestiviruses (BVDV type 1 and 11 and
BDV) and utilized in the first PCR
round. TS primers were type specific
primers. TS1T was specific for BDV.
TS2 was specific for BVDV type-Ii
and TS3 was specilic for BVDV type-l.

Micro serum neutralization test for
detection of antibodies to BVDV in
camel sera:

A microtitre VN test was been
used as  previously described by
Hawards, (1990).
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Pathology  and
studies:

Dead animals were exposed to
necropsy and case No. 3 and 4 were
excluded in histopathological
examination due to post-mortum
autolysis. Specimens from different
parts of small intestine. intestinal
lymph nodes, spleen and abomasum
were immedictely fixed in 10 %
formalin.  Tne specimens were
processed and paraffin sections of 4 - 6

histo-pathology

RESULTS

During the period from January
to April 2003, a number of 9 camel
cases were found dead for unknown
rcasons.  There were categorized
according to their age into 3 groups
(Table 1).

Results of monitoring the cases
for different bacteria and RP-PPR
screening are presented in Table (2).
Infection due to clostriduim spp..

H were

prepared as

elsewhere and
Hematoxy!‘ne and Eosin.

stained by

described
Harris

salmonella spp.. pathogenic E.coli 99
was excluded from all cases.

Table (1): The age and locality of the recorded BVDV-positive camel cases

Group | Case Date of A Locali
No. | No. | Recording ge OERILY
| Jan. (03 45 dns 90 km South of Al Ain city
2 Feb. 03 03 days 80 km West of Al Ain city
| 3 Feb. 03 04 dins 80 hm West of Al Ain city
4 Feb. 03 04 days 20 km North of Al Ain city
5 Apr. 03 30 davs 100 km North of Al Am city
6 Apr. 03 30 days 30 hm North of Al Ain city
A 7 Mar. 03 1 Year OlJ 20 km North of Al Ain city
8 Apr. 03 7-8 Years Old 90 kim North'West of Al Ain city
1
9 Apr. 03 7-8 Years Old 45 km North of Al Am city

Table (2): Results of different microbiological assays applicd on the dead cases

Animal | Case Isolated Anaerobic Results of RP-PPR
Group | No. Bacteria Cultural screening
| I=. coli Negative for Clostridum Spp Negative
2 L. coli Nepative for Clostridum Spp Negative
3 Klepsiclla Spp. Negative for Clostridum Spp. Negative
| 4 Klepsiclla Spp. Negatis ¢ Tor Clostridum Spp. Negative
5 I coli Negative Tor Clostridum Spp Negative
6 L. coli + - Negative
s Candida albicans :
il 7 Klepsiella Spp. - Negative
8 Nepative - -
" 9 Srcplocm‘(-.:us' Cheng Negative for Clostridum Spp. Negative
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The necropsy finding showed
that 3 cases only possessed typical
gastro-intestinal hemorrhage with few
focal erupted areas while other cases
revealed none ol the characteristic
signs of BVDV infection. (Table 3).

The main histo-pathological
lesions seen were severe congestion in
the blood capillaries coincided with
edema in the abomasal mucosa in case
No.1. 7 and 9. The intestinal section
obtained from cases No.l. 7 and 9;
revealed  presence ol congestion,
edema. and leukocyte infiltration in the
lamina propria of the intestinal villi
with desquamation of epithelia lining
and villus atrophy. Hyperplasia of
lymphoid elements of the white pulpe
is the main observation recorded in the

spleen of all cases (Plate 1). Spleen of
case No.| possessed severs congestion,
hemorrhage and edema in the white
pulpe. The intestinal lymph node of all
cases showed hyperplasia in the
cortical lymphatic follicles. Whereas;
case No.l showed edema in the
germinal center coincided with focal
area of hemorrhage. The distributions
of positive BVDV dead cases among
the different field localities of Al Ain
city were recorded in (Tables 1 and 5).
Specimens  prepared from  different
tissues of the dead cases were
subjected to direct FA for further
confirmation. All specimens (9 cases)

gave positive results for the presence
of BVD.

Table (3): Main Pathological and Histopathological Findings Recorded From Dead

Cases
G;::_Ip (ﬁ‘f Main Necropsy Findings Main Histopathological Findings
Severe hemorrhagic Severe venous congestion, oedema & hemorrhage
1 abomasamitis and focal in the abomasal & intestinal mucosa & hyperlasia
intestinal erosions. of the cortical lymphatic follicies.
Hyperplasia of the lymphoid element of the white
2 No significant lesions. pulps and the cortical tissues of Ilymphatic
follicles.
| 3 ND. ND.
4 ND. ND.
Hyperplasia of the lymphoid element of the white
5 No significant lesions. pulps and the cortical tissues of lymphatic
follicles.
Hyperplasia of the lymphoid element of the white
6 No significant lesions. pulps and the cortical tissues of lymphatic
follicles.
Severe hemorrhagic Severe venous congestion, oedema & hemorrhage
11 7 abomasamitis & focal in the abomasal & intestinal mucosa & hy perlasia
intestinal erosions. of the cortical lymphatic follicies.
Hyperplasia of the lymphoid element of the white
8 No significant lesions. pulps and the cortical tissues of lymphatic
follicles.
i Severe hemorrhagic Severe venous congestiﬂ!L oedema & hemorrhage
9 abomasamitis & focal in the abomasal & intestinal mucosa & hyperlasia
intestinal erosions. of the cortical lymphatic follicies.

Typical severe hemorrhagic abomasumitis was recorded in cases No. | and 9. While case No. 7

showed few focal erroted area in the abomasal mucosa. The

intestinal mucosa of all the forementioned

i hage.
three cases showed severe congestion and focal hemorrhag
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Fig.(1). Camel spleen possessed hyperplasia of lymphoid clements of the white pulpe. 2. Severe
congestion and haemorrhage in splenic tissues. 3. Spleen of cases No. | revealed severe congestion and
hemormagc. 4. Camel lymph node showed degenceration of lymphocytes in the center of lymphoid
follicles while the periphery showed hyperplastic changes. 5 Camel lymph nodes. Notice the center of
lymphoid follicle with lymphocytic depletion while the periphery showed reactive hyperplasia. Arcas
of haemorrhage surrounding the affected follicle, 6. Demonstiates the FA positive bully coat cells,
Intracytoplasmic fluorescence of BVDYV infected cells are shown.,

Application of BVD antigen
ELISA showed that BVDV antigen
was detected in the spleen and small
intestine of all cas¢s and in the
intestinal lymph node in 5 out of 7
cases assayed. The BVDV antigen was
also detected in the lung tissues in 4
out of 6 cases assayed (Table 4).

Selected 2 bully coat samples collected
ftom alive animals co-housed in the
same arca ol dead-positive cases were
assayed in ELISA  and  revealed
positivity for the presence of BVDY
antigen.

The geographical localities of
BVD positive cases were recorded in
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Table (1). The obtained data showed
that positive infected cases were
geographically distributed around Al-
Ain city from as far as 90 Km towards
the north west up to 90 km. to the
south and extended up to 80 Km
towards the west of the AL-Ain city.

Generally, the camel
distributed at the area of study as small
flocks with animal size vary from 20 to
70 camels per flocks. Based on FA and
ELISA testing, the recorded results
showed that the disease was existed
allover the area of the study among
ditferent camel flocks.

In North direction of Al Ain
City. 3 cases were recorded at distance
about 20 to 30 Km. and another case
was recorded at about 45 Km North of
Al Ain city. Another case was found
dead as far as 100 Km. towards the
North of Al Ain city (Table 5). In
addition, one case found dead at about
90 Kim. On the direction of North /
West of Al Ain city, and two cases
were recorded at about 80 Km. towards
the West of Al Ain city. A positive
infected case was recorded at about 90
Km south of Al Ain city.

FA testing of the 2 collected
bufty coats from contact alive animals

revealed positive for the presence of
specific intracytoplasmic fluorescence
in the bufty coat cells (Plate 1).

Analysis of 356 camel serum
samples by ELISA for detection of gp-
48 antigen of BVDV revealed that 4
serum samples were positive for BVD-
antigen in a percentage of 1.01 (Table
5).

The results showed that the
prevalence of BVDV-positive cases
vary from locality to another ranged
between 1.8% to 4.4% with an average
prevalence of 1.01% in all studied
localities (Table 3).

Sorting of the obtained results
according to the age range of screened
animals, the prevalence of positive
cases among older animals was higher

than that recorded in younger animals
(Table 6).

0.45% of the sera representing
the samples collected from pregnant
animals (n=62) found to be positive
(0=4). Whereas. those tested from non
pregnant was lower 2% (n=3). Table
(7) presents the obtained results.

Table (4): Results of ELISA BVDV antigen assayed on different organs from

some dead cases

Results of ELISA
Camel Groups | Case No. on the different tissues

Spleen | Small Intestine | Intestinal LN | Lung

| +Ve +Ve +Ve +Ve

2 +Ve +Ve ND +Ve

3 +Ve +Ve +Ve ND

I 4 +Ve +Ve ND B +Ve

5 +Ve Ve | __-Ve N.D

6 +Ve +Ve Ve Ve

+Ve +Ve +Ve +Ve

I : +V - +Ve ND

et 8 +Ve Ve ' e

I "_'__'_6—__—“ +Ve +Ve -Ve *
ND: Not Done.

= Posilive -ye: Negative cases.
+ye: FOsI
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Table (5): Detection of BVD positive cases at the area of study

== Surveillance Results As Obtained By Antigen Capture
; No. of ELISA
Geographic s -
Locality DE:S‘E‘W No. of Serum No. Of Percentage Of
ases Samples Positive Positive Cases
Assayed Samples
Approximately 20 Km,
2 6 0 0
North of Al-Ain City
Approximately 25 Km,
1 53 1 1.8
North of Al-Ain City
Approximately 45 Km,
1 39 - 0
North of Al-Ain City
Approximately 60 Km,
0 50 - 0
North of Al-Ain City
Apprmimately 80 Km,
2 32 - 0
North of Al-Ain City
Apprmimately 90 K,
2 67 3 44
North of Al-Ain City
Approximately 100 Km,
P y § 109 0
North of Al-Ain City
Overall Percentage (%) 350 4 1.01

Table (6): Detection of BVD positive cases in relation to the age of tested camels

primers in RT-PCR assay to amplify
288bp fragment of the un-translated
region of BVDV genome in the RNA
extracted from 2 buffy coat samples
collected from the contact camels in
the area where dead camels (highly

ELISA (+) samples FA (+) samples
Locatities TTT:HTE"U" Below | 1-2 Over5 | Below | 1-2 Over 3
s Ample year years years year years A Cars
20 6 0/3 - 0/3 0/3 - 0/3
25 53 0/9 1/35 0/9 0/9 1/35 0/9
BT 39 . z 0/39 . : 2/39
66 30 - 0/30 : : 0/50 :
'-___"__'_——--—
80 K} 0/11 . 0/21 0/11 . 02
90 67 0/27 0N RIAL] 027 0/1 J/39
100 109 0/16 - [ Toms 0/16 : 1793
0/66 1186 | 37204 0/66 1/86 6/204
Total (%) 356 " "
(0%) (1.1%) { (1L.4%) (0%) (1.1%) (2.9%)
Using UTR-1 and UTR-2 positive for BVDV in ELISA and FA)

were found, specific fragments were
amplitied and revealed correct size
when electrophoresed along with the
molecular weight marker. The obtained
PCR results confirmed the presence of
BVDV in such camel farms.
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Utilizing  set  primers (0
genotype the detected BVDV genome
in the 2 buffy coat in RT-PCR assays,
the results were negative for BVD-type
[. BVD-type I and BDV. Repeating
the RT-PCR genotyping assay in
different format with the same set of
primers, the results were also negative.

Testing the 356 serum samples
for the presence of antibodies to
BVDV in a neutralization assay
revealed that all sera were negative.
BVDV (NADL) strain used in the
assay was of type .

Inoculation of the two buffy
coat samples (that were BVDV
positive in ELISA and FA test) on
MDBK cells has been carried out. The
utilized MDBK cells were proved
negative for BVDV infection by PCR.
Three blind passages were applied in
cell culture. Examining of the infected
cells daily for 5 days post inoculation.
no CPE was observed in the cells
during the three passages. BVDV
positive and negative control cells
were incubated with the inoculums to
Judge the lab condition.

DISCUSSION

In camels population, several
research have been carried out to
investigate the existence of BVDV in
such species and all the published

Table (7): Detection of BVD in pregnant and non-pregnant camels
antigen capture ELISA on serm samples

work have documented the occurrence
of BVDV replication in camels (Doyle
and Heuschele, 1983; Hamblin and
Hedger. 1979; Bornstein and Musa,
1987, Burgemeister er  al., 1975:
Hedgar ¢f al.. 1980; Bohrmann er al..
1988 and Werney and Wernery, 1990).
In the last 15 years, BVDV has been
studied in the new world camelids and
the virus or BVDV antibodies have
been detected in camels co-housed
with cattle sheep and goat (Belknap er
al.. 2000: Haines et al. 1992).
Belknap (2000) was able to isolate
BVDV from 3 different cases in new
world camelids. In contrast, Wernery
and Wernery (1990) were unsuccessful
in isolating BVDV from camels and
only they demonstrated the low
prevalence of antibodies to BVDV in
examined sera (3.6-9.2%)).

In Egypt. Abo-Ellail (1997)
was the first to report the occurrence of
a  natural  outbreak of BVD in
dromedary camel and also the first to
isolate BVDV from camel in Egypt.
By the year 1998, Zaghawa (1998)
reported the prevalence of BVDYV
antibodies when examined 59 camel
sera from 2 governorates. Yousif ¢f al..
(1998) report in the Annual Meeting
hold in the US, the isolation angd
sequence analysis of type 11 BYDYV in
a samples collected by Abo Ellail,
(1997) from call camel with congenital
abnormalities Yousif. (2002) reported

as detected by

No. of serum No. ol BVD positive No. of BVD No.ofBVD |
samples samples by F'A and positive by positive by FA
ELISA ELISA !
PPregnant 62 : o ! ‘ 3
Animals = 1
Nu“-l’l'cgllﬂ“l 141 ——___H_bﬁ-i-m_-_ Skl Gleaets Vigmaams .'i_—_'-—_
Animals =)
Total (n/o) 204 4 (‘.9“/") 4 (l.g'ya} 1 (3.4"0)
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the typing of the RNA extracted from 2
BVD isolates from Giza and the results
revealed that both isolates were typed
as BVDV-type I and BVDV-type II.
More  recently,  Ahmed. (2002)
conducted  virological  studies  on
BVDV in camels. 14 BVDV isolates
were  successfully  propagated  on
MDBK cells. Biotyping ol such
isolates revealed 11 of cytopatheic and
3 non-cytopatheic types (Ahmed.
2002). The samples were collected
from 2 different localities (El-Sharkia
and Sina governorates). On the other
side. the existence of BVDV among
camel population has been previously
reported in - UAE  (Wernery and
Werery. 1990).

Natural BVDV outbreaks in
camels have been previously reported
by Abo Ellail (1997) who reported the
histopathological changes associated
with BVDV infection in camels. In the
present study histopathological finding
in the 9 dead cases confirmed the
presence of such changes with BVDV
infection. Most of the finding was
noticed in the spleen. LN and enteric
system  including  abomasums  and
intestine (Table 4). Macroscopically,
hemorrhagic abomasamitis and focal
intestinal crosion were seen. However.,
histopathological examination revealed
different — changes  have  observed
previously by others (Abo Ellail, 1997;
Hegazy. 1995a: Rebhun ¢f al.. 1989).

No doughty that the obtained
FA  positive results  confirm  the
occurrence of BVDV infection in the
cases. Moreover, FA results of the 2
examined buffy coat samples add
special evidence that BVDV is existing
in the population where the problem
occur as these 2 samples collected
from co-housed camels with the dead
ones,

The development of

monoclonal antibodies (MAbs) 1o
BVDV and its application in the
production of antigen capture LELISA

to detect BVDV has add great potential
to study BVDV in the field (Sandvik,
1999; Donis. 1995; OIE, 2000 and
Cavirani ¢f al.. 2000). MAbs directed
to the non-structural protein of BVDV
NS-2-3 or against P80 have shown
remarkable sensitivity and specificity
to detect and type BVDV. The
application of such ELISA would be
grateful  when used for typing of
BVDV strains. Meanwhile, several
MAbs have been developed and used
in the prediction of ELISA Kkits to be
applied in the field. ELISA depends on
MADbs directed against the structural
glycoprotein  44-48  has  been
successfully used to detect all BVDV
strains in the field. The kits have been
used by  several laboratories
worldwide. The ELISA Kit can detect
BVDV in both persistent infected and
clinical infected animals. Also. the test
was useful in monitoring the BVDV
free herd status. We used such ELISA
to examine tissues. buffy coat samples
and sera collected. Third, it is possible
that camel BVDV s arise from
different evolutionary lineage and
subsequently may have a distinct
structure specially in the area that the
MADs used as the base of the utilized

ELISA which differ in other BVDV

strains. Fourth. the utilized ELISA was

not able to detect BVDV in transiently
infected animals in which the virus
titre (specially NCP strains) is low as

10" TCIDsq (Grieser-Wilke er al.. 1992

and Graham ¢r al., 1998a2). On the

other hand. the 4 camel sera revealed

BVDV positive by ELISA (Table 35)

might represent the real of persistent

infected. Camels in such farms as the

vitus titre in such  animals  ranged

between 1087 w0 10° TCIDs, as

reported by others (Bolin er al.. 1985b:

Bolin and Ridpalh. 1992).

One  serum  sample  revealed
BVDV positive in ELISA and was
from camel of 1-2 years of age where
the other 3 samples were from camels
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over S vyears of age (Table 6).
Interestingly, the detected BVDV in
camel serum of 1-2 years ol age might
be a case of persistent infection.
Certainly, the four detected BVDV
infected animals confirm the case of
persistence infection by BVDV in the 2
farms of the arca of study.

Results obtained by ELISA
represent the concrete evidence on the
existence of BVDV among camels in
the area of study. BVDV antigen
detected first in the tissues of dead
cases (Table 3). second in the 2
collected buffy coat samples and to
some extent in the camel sera (Table
5).

Not surprising is the low
percentage of BVDV prevalence in the
356 scra collected from apparently
healthy camels in the area of study.
Such percentage might represent the
real situation of BVDV in camels in
the area of study. The cause of such
lowest may be due to first samples
collected from normal camels. second
ELISA used in the current study may
be not able to detect all BVDV strains
circulating in camel population and
this might be due to the nature of the
structural proteins of camel BVDV
which might differ from the cattle
BVDV specially the region at which
the MAbs directed (gp 44-48). Such
region 1s known to be useful in
genomic classification of Pestiviruses
(Sullvan and Akkina. 1995). In
addition. ELISA may fall in the
suspicious range of positively as
reported by others (Horner er al..
1995). Also. ELISA depends on the
use of MAbs to BVDV has been
reported to be not able to detect
atypical BVDV viruses (Paton et al..
1995).

In vitro infection by BVDV has
been well documented and occurs prior
to the development of the fetal immune
system result in the birth of persistently
infected animals that are continuous

shed the virus to the herd mates
(Baker. 1995). Detection of BVDV in
2 of the 3 camel sera (over 5 years of
age) by ELISA emphasize not only the
existence of BVDV but also the
possibility — of  inducing  severe
outbreaks due to extensive shedding of
the virus to the offspring and cause
different form of the clinical disease
specially in calve camel which might
be resemble to those reported in cattle
population (Ridpath er al.. 1994;
Tijissen ¢f al.. 1996 and Pellerin ¢t al..
1994),

In the field of pestivirology.
RT-PCR assays to amplify the BVDV
genome have been extensively used
with great potentiality and concrete
success (Ward and Mirsa. 1991: Brock
et al., 1991; Vilcek ef al.. 1994. 1999a.
2001: Tajima e/ «l.. 1995; Sullivan and
Akkina. 1995).

RT-PCR employed in the
present study was depending on the use
of primer pair located at the
untranslated region of BVDV genome
(UTR). The used RT-PCR assay has
proved its efficacy in term of its
sensitivity and specificity in other
studies local and international (Deng
and Brock. 1992: Harpin et al.. 1997
Radwan e al.. 1995; Hussein. 2001.
2003: Mohamed. 2004: Hassanein ¢/
al.. 2003: Hussein er al.. 2003 and
Abdel-Haliez et al.. 2003).

The success of RT-PCR assay
is largely depends on the formulation
of the primer, RNA stability and PCR
condition. We extracted RNA from 2
bully coat samples and apply the RT-
PCR assay with UTR primers. BVDV
genome was detected in both samples.
The obtained results were coinciding
with the FA and ELISA results
confirming the occurrence of BVDV
infection such camels.

RT-PCR  genotyping  based
assay as a tool to differentiate BVDV
strains has been developed and apply
with great  success  in diflerent
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laboratories  (Sullivan and Akkina,
1995:; Hussein, 2001, Hussein ¢f al.,
2003: Hassanein, 2003; Mohamed,
2004:  Youssef, 2002).  Although
similar assays based on primers located
in conserved structure within genome
of  Pestivirus as a target  for
differentiate have been developed and
applied (Ridpath et al., 1993; Vileek.
1993; Radwan er al., 1995). The RT-
PCR assay developed by Sullivan and
Akkina (1995) proved its ability to
differentiate BVD type 1, Il and BDV
ensuring the specificity of the target
sequence. Unfortunately, we were not
able to demonstrate BVD type [ or type
Il or BDV in the tested 2 buffy coat
samples when we applied Sullivan and
Akkina. (1993) protocol. There are
possible causes of such negalivity
which could be due to potential genetic
diversity of camel BVDV  which
handicapped the typing primers used in
the RT-PCR assay or presence of
secondary structure of RNA in extract
ran preparation or long preservation of
the samples. ice crystal can harm(ully
affect viral RNA (Boye er al.. 1991
Hertig er al.. 1991; Radwan er al..
1995).

Sequence analysis of E™
region of BVD genome used to classily
bovine and ovine Pestiviruses. The
cmergency of novel BVDV strains
from Giraffe-1 and Reindeer-1 based
on the sequence of such region
constituting new groups raise the
question of genetic diversity in such
region (Becher ¢f «l.. 1995, 1997 and
1999a.b). Therefore. it is possible that
camel BVDV may constitute a distinct
genetic group within BVDV  strains
isolated from different species. There
was only one study allover the world
reported the occurrence of BVDV type
I in camel (Youssif, 2002). Inspection
and analysis of the results of such
study indicated nucleotide sequence
homology of camel isolale  with
variable and conflicting with BVD

type | and higher homology  with
Giraffe-1  sequence. lTlowever,  the
isolate was much related to BVDV
type Il (Youssif. 2002).

xplaining the origim ol the
detected BVDV type [T in camel,
(Youssil. 2002) proposed two possible
origin of such virus: import or
evolution of such virus from unknown
African Pestivirus or the virus is
closely related to BVD type [1 viruses
like those reported in UUSA. On the
contrary, BVDV detected in the current
study failed to be typed by the
employed RT-PCR assay. \We believe
based on the current rescarch on the
genetic diversity of BVDV that BVDV
in camels may constitute a distinct
lineage of evolution or most probably
if the cross species of BVDV strains
occurs between camel and other
population in the area of study. the
adapted BVDV strains  will  be
originating from ovine or caprine
species as cattle were not present in the
farms where the samples were
collected.

The continuous evolution and
diversity of BVDV via mutation and
recombination have been previously
described (Meyeres ¢f «al.. 1996 and
1998). Similar regions in Pestivirines
within a species or even between two
dillerent species facilitate the template
switching of RNA dependent RNA
polymerase during the replication cycle
yet vield a new or direct strain (Becher.
1099a.b).

E™ region could be a region in
which such template switch oceurs,
Therefore, the BVDV in camel is
possible to be a distinet type not only
type 1 and type Il as previously
reported in the study of Youssil,
(2002). e template  switch
phenomena as the cause of mutation
was reported to be the process of
continwous  evolution in cp
Pestiviruses. Indeed, BVDV detected
in the present study in bufly coat of
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contact camel might be represent a new
strains  originating  from 2 sources
camel or cross species most probably
ovine.

Propagation of the BVDV
positive buffy coat samples on MDBK
cells for three passages has been
applied. As expected, there was no
CPE detected among the 3 passages
which might reflect that the detected
strains  of  NCP types.  Further
propagation titration and
characterization studies needs to be
conducted on these 2 samples in
further study.

In conclusion, the study raise
the possibility of the presence of
persistent infected camels by BVDV in
arca of study and those camels may
ause extensive shedding of the virus
in camel population resulting in severe
outbreaks or may play a primary cause
in the recombination and diversity in
BVDV strains in camel population in
arca ol study. The prevalence of
BVDV in  camel population s
somewhat low but depends on the
diagnostic  test used. BVDV was
detected in association with dead cases
and may be contributed as a cause of
such cases. Failure in RT-PCR
genolyping assay to type the detected
BVDV confirm the continuous genetic
diversity of such viruses and exalt the
possibility that camel BVDV may have
a distinet group varied from those
described in cattle  and  ovine
population. BVDV in the area of study
is circulating in pregnant and non-
pregnant camels. Therefore. greal
attention should be taken [or further
discase problems especially (o those
resemble BVDV infection, The 2
detected BVDV strains may be of NCP
type. This result in the current study is
of added interest and was expected.
Those NCP strains may be the cause of
fetal infection which might lead to fetal
deaths, leg deformity, abortion
observed in the area of the study. The

present  study;  add  a  piece  of
knowledge, which might help in the
study of the molecular epidemiology
and genetic diversity of BVDV strains,
Increasing  our knowledge on such
virus on camel population in further
studies will help in understand the
mechanism of evaluation of such
strain,
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