Journal of Applied Veterinary Sciences, 5 (3): 71— 77 (2020).

ISSN: Online: 2090-3308, Print: 1687-4072
Journal homepage : https://javs.journals.ekb.eg

BT N
/4 %,
/ B
Ll v/
" )/
o uf
3

Possibility of Using Urine Samples for Detection of Bovine Viral Diarrhea Virus in

Egyptian Cattle

Marwa F. Mahmoud®, Hassan H.M.? and Jehan A. Gafer®
1Virology Unit in Reproductive Disease Department, Animal Reproduction Research Institute (ARRI),
Agriculture Research Center (ARC), Giza, Egypt.
2Immunology unit, Animal Reproduction Research Institute , Agriculture Research Center, Giza, Egypt.
3Biotechnglogy unit, Animal Reproduction Research Institute , Agriculture Research Center, Giza, Egypt.

Corresponding Author, Marwa F. Mahmoud, E-mail: marwa.abdelmonem@arc.sci.eg
ORCID: https://orcid.org/0000-0002-7868-0005

ABSTRACT

Original Article:
DOI: HTTPS://DX.DOI.ORG/10.21608/JAV'S.2020.

This study aims to employ urine as an easily accessible sample for the
detection of bovine viral diarrhea virus (BVDV). Thus, a periodic scan can
be applied easily to reach an efficient control of the disease. A total of 86
different samples collected from 30 animals (dams n=23 and calves n=7)
were raised in a farm with 1,200 cattle in the El-Fayoum district in Egypt
with a case history of abortions were used for this study. All samples were
subjected to virological investigation using indirect fluorescent antibody
technique (IFAT) and virus neutralization tests (VNT) to detect BVDV.
Isolation of the virus was achieved using MDBK cells. The isolates were
confirmed using reverse transcriptase polymerase chain reaction. The
BVDV was detected in nasal swabs in 63.33% and 70% using IFAT and
VNT. In urine samples, the virus was detected with 46.66% and 43.33%
by IFAT and VNT, respectively. BVDV was detected in most of the
tissues of aborted fetuses in both techniques. Vaginal swabs revealed
positive results in 53.85% and 61.54% by IFAT and VNT, respectively.
Isolates were confirmed by RT-PCR by successful amplification of 288bp.
Statistical analysis revealed good correlation of urine samples and other
samples. In conclusion, the BVDV virus can be isolated from urine
samples. To the best of our knowledge, this is the first work that provides
an overview of urine usability as an alternative sample for BVD virus
diagnostics in Egypt. The recommendation for further studies should
elucidate on a large scale population.
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INTRODUCTION

Bovine viral diarrhea virus (BVDV) is a major
cattle pathogen and has a global distribution, giving
rise to various clinical manifestations, including
reproductive  failure, and respiratory  and
gastrointestinal tract diseases (Paul et al., 2008;
Khodakaram-Tafti and Farjanikish 2017).

Bovine viral diarrhea virus (BVDV) is an
individual of the genus Pestivirus, belonging to the
family Flaviviridae. It is a small, spherical, positive-
sense single-stranded, enveloped RNA virus of 40 to
60 nm in diameter (Scott et al., 2013). It infects cattle
of all ages and is distributed worldwide, although some
countries have recently eradicated it. BVDV may be
subclinical or can become a severe fatal disease. Calves
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infected during the first trimester of gestation are
almost persistently infected (PI) and become reservoirs
and excrete large amounts of the virus in urine, feces,
discharges, milk, and semen without displaying any
apparent signs. Thus, the trade of such cattle is
prohibited (OIE, 2018). A high level of positive
antibodies in cattle indicates the presence of Pl animals
on the farm. In other words, the antibodies found in
serum and milk point to the presence of Pl cattle (Stahl
and Alenius 2012). The shared factors of all fruitful
control programs are orderly control, the expulsion of
Pl cattle, development controls for contaminated
crowds, strict biosecurity, and observation (Volker
and Paul 2018); however, in our undeveloped country,
we depend on vaccine programs. Egypt uses an
inactivated BVDV vaccine, but there are no parameters
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to detect or eliminate PI calves from farms (Soltan et
al., 2015). Virus isolation is a gold standard due to its
high specificity; moreover, it leaves the virus available
for further study. Positive animals should have their
samples retested three to four weeks later to distinguish
between Pl and T1 (Larson et al., 2004).

Cytopathogenic BVD, appear to be the cause
of acute infections and can be transmitted in a wide
range of body fluid including urine (Meyling et al.,
1990; Sasha et al., 2014). Since the involvement of
easily available samples for the diagnostic of viral
diseases may be significant. Moreover, during an
outbreak, an evaluation of appropriate sampling for
laboratory analysis is very vital. This will help to
achieve optimal diagnostic results for reliable
identification. Therefore, the study aims to detect and
isolate BVDV from urine to open a new channel for
routine usage of these samples because of its ease, safe
and economical so that it can help in wide scanning of
the virus for efficient control of the disease.

MATERIALS AND METHODS

1.Animals

Animal maintenance and care conformed
torecommend International  Guiding  Principles
for Biochemical  Research  Involving  Animals
(National Research  Council, US, Institute for

Laboratory Animal Research, 2004).

A total of 30 animals (dam n=23 and calves
n=7) were raised in a farm with 1,200 cattle in the EI-
Fayoum district in Egypt with 12 abortion cases within
six months and were studied during 2019. The farm has
a case history of vaccination against BVDV.

2. Samples

Thirty (30) Nasal swabs, 30 urine samples
(taken by catheter in addition to 7 samples collected
without catheter were excluded from the total number
due to bacterial contamination), 13 vaginal swabs and
13 tissues of aborted fetuses were taken from dams and
their aborted fetuses as well as newborn calves (1-3
months old) the detailed data are depicted in table (1).

3.Virus isolation (V1)

It was performed on the nasal swabs, urine
samples, vaginal swabs, and tissues of the aborted
fetuses collected from the dames and calves. The
samples were brought in PBS to room temperature,
vortexes, and centrifuged at 2,000 rpm for 5 min. The
supernatants were diluted 1:5 with minimal essential
medium, and 200 pL of each sample was inoculated in
duplicate in 96-well plates cultured with Madin-Darby
Bovine Kidney cells (MBDK). The BVDV Nadel
strain was used as the positive control and a cell culture
medium blank served as the negative control. The
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plates were incubated for five days at 37°C in a CO2
incubator. Four blind passages were done on MDBK
cells, followed by three successive passages. The last
passage plates were washed with 1x PBS (pH 7.4) and
fixed with 80% aqueous acetone. They were labeled
with reference BVDV antisera for 1hr at 37°C and
were diagnosed with IFAT.

Table 1: Type and number of samples

Animal Dams n=23
N Calves  ropa)
Typelof Aborted abocr)tne d (n=7)
samples -
p (n=13) (n=10)
Nasal swabs 13 10 7 30
Tissues of
aborted fetuses 13 - - 13
Vaginal swabs 13 - ; 13
Urine 13 10 7 30
Total 52 20 14 86

4. Serological tests

4.1. IFAT: The plates that had previously been
prepared for VI were washed with 1x PBS, labeled
with anti-bovine conjugated fluorescein isothiocyanate
(FITC), and incubated for 1hr at 37°C. A positive IFAT
result was based on the direct visualization of
cytoplasmic apple green fluorescence in the cells.

4.2. VNT: Two-fold serial dilutions of the sera (1:2—
1:256) were tested using 100 TCIDs, of BVDV (Nadel
strain) in the presence of reference positive antisera, as
previously described by Martinelle et al., (2011).

5. Molecular assay
Reverse transcriptase polymerase chain reaction
(RT PCR)
5.1. Nucleic acid Extraction

RNA Extraction: RNA was extracted from
nasal, serum and tissue samples as well as reference
strain (BVDV-NADL strain with a titer 10° TCIDsy)
using Biozol (Total RNA Extraction Reagent) Bioflux
Cat# BSC51M1 according to manufacture instructions
using 200mg of sample and 1ml of Biozol.

5.2. cDNA synthesis

Five (5ul) of RNA template was reverse
transcribed to cDNA at 25°C for 5 min followed by
incubation at 42°C for 60 min. Finally, the reverse
transcription reaction was stopped by heating the
samples to 70°C for 5 min. Using Revert AidTM H
Minus First-strand cDNA synthesis Kit (Fermentas
Life sciences Lot: 00059751) according to manufacture
instructions.

5.3. PCR amplification

Amplifications were performed in 25ul
reactions containing 5ul of genomic templates, 1X of
master mix (Dream Tag Green PCR Master Mix,
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Fermentas Life Science) and 25pmol of primer pair of
a conserved region of BVDV 5UTR, forward (5°-
ATG CCC WTA GTA GGA CTA GCA -3’) and
reverse (5’- TCA ACT CCA TGT GCC ATG TAC -37)
as described by Tramuta et al. (2011). Cycle
parameters for PCR were as follows: initial
denaturation at 95°C for 15 min followed by 35 cycles
of ( denaturation at 94°C for 1 min, annealing at 55°C
for 1min, and extension at 72°C for 1 min), and finally
terminated by a single cycle of a final expansion at
72°C for 10 min. The RT-PCR-amplified products
were analyzed by electrophoresis in a 1.5% agarose
gel, stained with ethidium bromide and visualized
using a UV transilluminator.

6. Statistical analysis

Data analysis has been done using graph prism
software 2020. The data has been run as non-
parametric, So Sperman correction between the types of
sampling each assay has been done.

RESULTS

Virus isolation

The last three successive passages showed
cytoplasmic  vacuolation, cell rounding, and
detachment from the cell sheet, and cell death, as
observed in Fig.(1).

Fig.1(a and b): Representative image of the cytopathic
effects of BVDV on MDBK cells showing
cytoplasmic vacuolation and cell rounding.

IFAT

The MDBK cells labeled with FITC were
examined by fluorescent microscopy. The infected
cells displayed a diffuse intracytoplasmic yellowish-
green color in the positive samples, as shown in Fig

).

Fig. 2 (aand b): Representative image of BVDV-
positive cells in the collected samples.

VNT

In the dams, 21 of the 30 nasal swabs, 13 of the
30 urine samples (obtained by catheters), and 8 of the
13 vaginal swabs were BVDV positive. Most of the
tissues derived from the aborted fetuses were BVDV
positive, as mentioned in Table (2).

Table 2: Results of detection of BVDV in different
samples using IFAT and VNT

Typeof  No. of IFAT VNT
Samples  samples +VE -VE +VE -VE
Nasal 20 19/30  11/30  21/30  9/30
swabs (633%) (36.6%) (70.0%) (30.0%)
. 14/30  16/30  13/30  17/30
Urine 30 sew) (533%) (43.3%) (56.6%)
T;;Z‘:fegf ;s 113 213 1113 213
0, 0, 0, 0,
ot (84.6%) (153%) (84.6%) (15.3%)
Vaginal 1 713 613 8/13  5/13
swabs (538%) (46.1%) (615%) (38.4%)

Eight of the 30 positive nasal swabs and five
tissues of aborted fetuses showed high BVDV titers
(128). While most of the urine samples were negative
and the BVDV positive urine samples have low titer.
The titers of the samples are detailed inTable (3).
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Table 3: BVDV titers in the samples from infected
dams and calves were estimated by the virus
neutralization test (VNT)

Sample BVDV titers
(-ve) 4-8 16-32 64 | 128
Nasal swabs 9 3 3 7 8
Urine 17 5 4 3 1
Tissues of
aborted 2 1 1 4 5
fetuses
Vaginal 5 5 3 5 1
swabs

Reverse transcriptase polymerase chain reaction
(RT PCR):

BVDV positive samples were confirmed by
RT-PCR and specific amplification of 288bp was
achieved as shown in Fig. (3).

Fig. 3: Shows ethidium bromide stained 1.5% agarose
gel electrophoresis of RT PCR products. Lane M:
100bp DNA ladder, Lane 1: positive controls of
BVDV-NADL a reference strain with a titer 10°
TCIDs 288bp), Lanes (2 ,3): Positive samples, Lane 4:
Negative control

Results of statistical analysis

For the VNT, Fig. 4a is a scatter data plot with
30 samples collected from aborted, non-aborted calves.
There was a correlation between Nasal samples with an
R-value of 0.53, 0.74 and 0.29 with tissues, vaginal and
urine samples (Fig.4b). There was a significant p-value
difference between the nasal with tissue and vaginal
samples but not a urine sample. The correlation
between the tissue samples to the nasal, vaginal and
urine was 0.53, 0.31 and 0.63, respectively.

It showed a high relationship between tissue
samples and urine. And there was p-value significant
difference between tissue samples and both urine and
nasal but not vaginal. Vaginal samples showed the
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highest correlation of 0.86 with the urine samples with
a significant p-value of 0.004. Then 0.74 for nasal with
significant p-value and 0.31 for tissues with no
significant p-value were noticed. The urine samples
showed 0.3, 0.64, and 0.86 with nasal, tissue and
vaginal, respectively and p values significant with
tissue and vaginal but not nasal.

Virus Neutralization Test (VNT)
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Fig.4: VNT test correlation of different samples. Fig. 4.A: is a
scatter correlation scatter data plot with 30 samples collected
from aborted, non-aborted and calves. The data has plotted as
log2 VNT titer for each individual sample. Fig.4.B: Spearman
(non-parametric test) correlation using Graph prism 2020, has
been done to compute R value between every pairs were
performed separately for each assay, and two tail p value
significant differences are shown as follows: *P<0.1,
**P<0.01, ***P<0.001, and ****P <(0.0001. The correlation
coefficient, denoted by r, is a measure of the strength of the
straight-line or linear relationship between each two sample-
based tests. R value above 0.4 to 1 consider relatively strong;
0.2to 0.4 are moderate, and below 0.2 are considered weak
correlation. The colored scale for R value toward blue is highly
correlated.

For the IFAT,Fig. 5a is a scatter data plot with
30 samples collected from aborted, non-aborted dams
and calves. Fig. 5b showed a correlation between Nasal
samples with an R-value of 0.52, 0.68 and 0.83 with
tissues and vaginal and urine samples. There was a
significant p values differences between the nasal with
urine and vaginal samples but not tissue sample. The
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correlation between the tissue samples to the nasal,
vaginal and urine was 0.52, 0.36 and -0.13,
respectively. It showed a high correlation between
tissue samples and nasal samples with no significant p-
value. Vaginal samples showed the highest correlation
of 0.68 of nasal samples with a significant p-value of
0.01. Then 0.53 with urine with a significant p-value of
0.1 and 0.36 for tissues with no significant p-value.
The urine samples also showed the highest correlation
of 0.83 with nasal samples with a very significant p-
value of 0.0001. then 0.53 in vaginal samples with a
significant p-value of 0.1 and -0.13, in tissue samples
with no significant p-value.
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Fig. 5: FAT test correlation of different samples.
5.A: is a scatter correlation scatter data plot with 30 samples
collected from aborted, non-aborted and calves. The data has
plotted as positive as 1 and negative as 0 for each individual
sample. 5.B: Spearman (non-parametric test) correlation
using Graph prism 2020, has been done to compute R value
between every pairs were performed separately for each
assay, and two tail p value significant differences are shown
as follows: *P<0.1, **P<0.01, ***P<0.001, and
****P <(.0001. The correlation coefficient, denoted by r, is
a measure of the strength of the straight-line or linear
relationship between each two sample-based tests. R
value above 0.4 to 1 consider relatively strong; 0.2 to 0.4 are
moderate, and below 0.2 are considered weak correlation.
The colored scale for R value toward blue is highly
correlated.
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DISCUSSION
Successful animal production systems are
dependent on effective reproduction. Although high
fertilization rates of up to 90% have been reported, up
to 65% of embryos are assessed to be lost before term,
leading to significant economic losses to the animal
industry (Okumu et al., 2019).

In this study, cows suffering from miscarriages
on a farm with 1,200 cattle in the EI-Fayoum district in
Egypt were diagnosed to confirm their infection with
BVDV and differentiate between infected and
uninfected calves. The results revealed the circulation
of bovine viral diarrhea virus on the farm. This
observation may be due to new cows entering the farm
without adequate quarantine and possibly the presence
of persistently infected cattle (Stahl and Alenius
2012).

As shown in table (2) BVDV was detected
with high percentages of 70% of nasal swabs, 84.62%
in the tissue of aborted fetai and the high titers
identified in most samples, indicate that the virus was
able to replicate and spread to susceptible cattle
(BAULE et al., 2001). Many genome regions have
been used to recognize pestiviruses, by using RT-PCR
in particular, the 5’UTR and Npro regions show a high
degree of conservation among pestiviruses, making
them appropriate for detection of a broad range of
viruses and strain discrimination studies (Hofmann et
al., 1994; Becher et al., 2003; Sharifzadeh et al.,
2011).

In the current study, a fragment of 288bp of
5°UTR a highly conserved fragment of the BVDV
genome, could be amplified so that the results from this
assay become more sensitive. The same primer was
previously used successfully (Trumuta et al., 2011;
Wang et al., 2014; Gafer et al.,2015). Some reports
have shown that human viruses like ZIKV and CHIKV
can be detected in unusual body fluids like saliva and
urine (Barrzon et al., 2016; Abdalla et al., 2018;
Vidinete et al., 2020). Moreover, urine BVD viral
shedding was previously documented in alpacas
(Stacey et al.,2011),

Because of the bacterial contamination of some
urine samples, this study's assessment of the urine
samples for the detection of BVDV is insufficient.
However, the urine samples available had a range of
titers between 32 and 64. When the BVDV titer is more
than 4, it is considered positive (Robert et al., 1995).
In our study, BVDV was identified in the liver, spleen
and lungs of aborted fetuses with a high titer of 128 in
five fetuses. The same result was reported previously
(Maximiliano et al., 2018). In this study, the negative
results obtained from some urine samples may be due
to improper collection, storage, or processing or
probably represent a true negative period of shedding.
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Statistical analysis presented in this work
revealed a good correlation of urine samples and other
samples commonly used in the detection of BVDV
indicating the possibility of this sample to be used in
the detection of BVDV This result has potential
importance as urine sample collection is non-invasive,
cheap, and easy to perform particularly relevant under
conditions in which blood samples collection may be
problematic (Chantal et al., 2017). Due to the rarity of
the literature on the use of urine samples as an
alternative or even complimentary samples in the
detection of BVDV, it is difficult to compare our
results with others.

CONCLUSIONS

Bovine Viral Diarrhea virus can be isolated
from urine samples. There is a respectable correlation
between urine samples and other samples commonly
used in detecting BVDV and providing an overview of
the possibility of using urine samples in the
identification of BVDV in Egypt. Further studies on
the probability of usages of urine samples for detection
of BVDV should elucidate on a large scale population
for providing a favorable alternative sample for the
routine diagnostic and promising diagnostic approach
for large surveillance studies.
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