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Abstract

This study was carried out to evaluate some epidemiological features of Bovine Coronavirus
infection by using one-step real-time fluorogenic quantitative reverse transcription
polymerase chain reaction (RT-gPCR) assay based on SYBR Green | dye in detection.
Coronaviruses detected by the same neocleocapsid (N) gene primers under 98% similarity
with HECV-4408 (human enteric Coronavirus) in children according to NCBI with product
size 124bp. 285 fecal samples has been examined by routine methods against pathogenic
bacteria in the intestines (E.coli, Salmonella Spp.) and Cryptosporidium parvum, the samples
positive for the parasite submitted to molecular testing because they may be mixed with
coronavirus infections. 100 samples were screened for the presence of BCoVs antigens by
using a immunochromatographic rapid test as a field fast test. Where 44% of samples showed
positivity to BCoVs, out of 50 samples submitted to quantitative reverse transcription (RT-
gPCR) assay. Out of 50 — 31 samples had been positive. We found, that distribution of
BCoVs was significantly higher in rural areas 33.3%-87.5% as compare to cities 71.4%-75%,
the infection in males reach t075% vas 53.5% in females, high infection rate 62.9% in < 1- 4
months age as compare with > 1 month age 62.9%. The results of infection rate showed high
percentage during February 77.7% while the percentage on (January, December, March, and
April) was (66.6%, 66.1%, 54.5% and 50%) respectively.

Key words : Bovine coronavirus, epidemiological features of BCoV, real time-gPCR
based on SYBR Green | dye, HECV-4408, BCoVs immunochromatographic rapid test.
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Introduction

Coronaviruses are species in the genera of
animal viruses that are members of subfamily
Coronavirinae in the family Coronaviridae
(1). They are enveloped viruses with a
positive-sense single-stranded RNA genome
and chiefly infect the upper respiratory and
gastrointestinal tract of mammals and birds
(1)._And have an established potential for
cross-species transmission that became
broadly recognized with the emergence of a
novel human coronavirus. Before the 2002 -
2003 severe acute respiratory syndrome
(SARS) epidemic, coronaviruses have always
been of considerable importance in animal
health, they are infect a variety of livestock,
poultry, and companion animals, in which
they can cause serious and often fatal
respiratory, enteric, cardiovascular, and
neurologic diseases (2). Diarrhea among
neonatal calves is a common disease. The
form of the disease varies from calf to calf,
some suffering acute dehydration and death
whilst others suffer from sub-acute forms
with malnutrition that lasts for several days
(3). And the cost for the unwanted death of a
calf was calculated to roughly $ 60 UD and a
reduction in mortality in farms in Kuwait was
seen to have a big positive impact on the
gross margins (4).

Materials and methods

History of 285 fecal samples which was
freshly collected from veterinary teaching
hospital and dispensaries in districts and
counties of Al-Qadissyia province between
December 2012 to May 2013. All fecal
specimens has been exanimate within 24h by
routine methods against enteropathogenic
bacteria ( E. coli, Salmonella Spp.) and
Cryptosporidium Spp. infection, the positive
bacterial growth samples has been excluded
while the positive Cryptosporidium samples
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submitted to molecular test as possible mix
infection with Coronavirus.

FASTest® BCV Strip : out of 285 samples
100 samples has been examined by rapid
immunochromatographic  test, the test
membrane contains two unique monoclonal
antibodies. One of these monoclonal
antibodies is bounded to colloidal gold
particles, the second is immobilized in the
test zone of the strip. If the stool sample
extract contains bovine Coronavirus antigen
these will form an antigen-antibody complex
with the gold particles. 44 positive diarrheic
samples matched with 6 negative bovine
coronavirus samples and converted into
confirmative molecular detection.

Molecular detection : RNA extraction Viral
RNA was extracted from 50 samples by
using AccuZol™Total RNA extraction kit
(Bioneer, Korea) and done according to
company instructions.

cDNA synthesis : Total RNA that extracted
from 50 stool samples were used in cDNA
synthesis step by using AccuPower®
RocktScript RT PreMix kit that provided
from Bioneer Company, Korea and done
according to company instructions. Then
Real-Time PCR was performed for detection
of bovine Coronavirus by using the primers
specific for Neucleocapsidgene(N) BCoVs.
Forward:

(ATTTGCAGAGGGACAAGGTG) &
Reverse:
(TAGCAATTGACGCTGGTTGC)  with

124bp product size. Real-Time PCR master
mix was prepared by Real-Time-gPCR
detection kit (AccuPower®
GreenStar"MgPCRPreMix, Bioneer. Korea),
and done according to company instructions.
Real time-qPCR data analysis was performed
by calculation the threshold cycle number
(CT wvalue) that presented the positive
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amplification of Nucleocapsid gene in Real-
time cycle number.

Statistical analysis : the results submitted to
statistical study for the calculation of
infection rate & significant differences (p<
0.05) among regions, sex, age, and months of
year were studied to categorical variable by
using Chi - square calculation method
according to (5).

Results

By using immunocromatographic rapid
test 44% out of 100 screened samples
showed positivity to BCoVs antigen, whereas
by using the molecular method as expressed
in real time reverse transcription RT-gPCR
cycle stages in the figures (1,2,3, & 4), the
current study showed that the distribution of
BCoVs was significantly higher in rural areas
87.5% as compare with cities 71.4 - 75%.
BCoVs infections were showed clear
disparity between districts were the positivity
percentage reached to 75%, was no
significant differences in this results, In
subdistrictes,  there ~ was  significant
differences, the positivity percentage was
87.5 %. Table (1).

Table (1): Results of RT_ gPCR of BCoVs
infection rate according to study regions.

Vol. 13 No. 2 2014

females even the high rate indicated in males
were 75% and in females 53.3%. Table (2).

Table(2) : Results of RT_ gPCR of BCoVs
rate infection according to sex.

No.of 1 No.of 1 pogiivit
Sex diarrheic positive y
Percentage
samples samples
Male 20 15 75% a
Female 30 16 53.3% a
Total 50 31 62%

Similar letters refers to the non-significant differences
between sex while different letters refers to significant
differences at (p< 0.05).

The infection increased with age < 1- 4
months age 62.9% and a slight decline in > 1
month age 62.9%. There were no significant
difference founded in calves during the first
month of age, while the calves at<l 4
months were more susceptible to infection
with BCoVs. Table (3). During February the
peak of BCoVs reach to 77.7% in comparing
with January 66.6%, December 66.1%,
March 54.5% and April 50%. A months
infection pattern in this study showed a
significant differences between winter and
spring season. Table (4).

Table (3): Results of RT_ gPCR of BCoVs
infection rate according to ages groups.

. No.of | No.of o No.of | No.of i
Districts/sub | . o positive Positivity Ages groups | diarrheic | positive PF;?f:ng]\t/:atye
districts Percentage samples | samples g
samples | samples
- . 1day 1months 23 14 60.8% a
City center 2 - 0%a <1 4 months | 27 17 62.9% a
Hamza 4 3 75% b Total 50 31 62%
Afak 7 5 714%b Similar  letters refers to the non-significant
Shamyia 2 - 0% a differences between ages while different letters
- refers to significant differences at (p< 0.05)
Mehanawia 4 3 75% b
Shafeyia 4 - 0% a Table (4): Results of RT_ gPCR of BCoVs
Albdeer 8 7 87.5%h infection rate according to months of
Nuffer 3 2 66.6%0D years. — —
. 0.0 0.0 e
0,
Salahyia 3 1 33.3%c Months diarrheic | positive PPosm\;lty
Daghara 3 2 66.6% b samples | samples ercentage
Sumer 10 8 80% b December 6 4 66.1% ab
January 12 8 66.6% ab
Total 50 31 62% February 9 7 77.7%b
Similar letters refers to the non-significant differences March 11 6 54.5% a
among cities while different letters refers to significant Aopril 12 6 50% a
differences at (p< 0.05). Total 50 31 62%

BCoVs infection according to sex appeared
no significant differences between male and
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Similar letters refers to the non-significant differences
among months while different letters refers to significant
differences at (p< 0.05).
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Collection of figures showing the reverse
transcription RT-qPCR cycle stages: The
figures (1,2,3, and 4) expressed the
amplification plots represent 8 positive

Vol. 13 No. 2 2014

samples, the results showed different positive
reaction cycles of threshold (Ct), they started
reactions at 28, 29, and 30 respectively.

Amplification

Amplification

Fig. (1): Reverse Transcription Real-Time
PCR amplification plot shown the positive
results of Bovine enteric Coronavirus in
bovine samples

Fig. (2): Reverse Transcription Real-Time
PCR amplification log plot shown the
positive results of Bovine enteric
coronvirus in bovine samples.

Melt Curve

i i
t t t t t t
65 70 75 80 85 80 1
Temperature, Celsius

Melt Peak

-d{RFU)/dT
[=]
(=]
=

=
L=
=

001 e .......... .......

. P PP TETUU PO A

t t t t t t 1

65 70 75 80 85 90 85
Temperature, Celsius

Fig. (3): Reverse Transcription Real-Time
PCR melt curve shown the positive results
of Bovine enteric coronavirus in bovine
samples.

Discussion

immunocromatographic rapid test results
which showed 44% out of 100 screened
samples of positivity to BCoVs antigen. This
results less than (6) Who confirmed that
rapid tests for the detection of showed a high
specificity 96.4%, but a relatively low
sensitivity 60.0% (6) this may be related to
the most clinical samples collected from
subclinical or chronic infected calves. Rapid
test has the advantage of not requiring special

Fig. (4): Reverse Transcription Real-Time
PCR melt peak shown the positive results
of Bovine enteric coronavirus in bovine
samples.

equipment or expertise, therefore, it is
suitable for small laboratories and field
research (6). whereas by using the molecular
method, the current study showed that the
distribution of BCoVs was significantly
higher in rural areas in comparing with cities,
the presented data give insight into the
infection rate of BCoVs disagreements with
(7) who proved that percentage in Al-
Qadisiya province of BCoVs infections were
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higher than the other province Babylon,
Wassit, and Najaf and showed there was no
significant difference at p > 0.05 in
percentage of infection with BCoVs in those
governorates and this related to using RT-
PCR in detection. Because of the real-time
PCR technique which was established in this
study has been catalyzed wider acceptance of
PCR because it is more rapid, sensitive and
reproducible, while the risk of carry over
contamination is minimized (8). BCoVs
infections were showed clear disparity
between districts, but the absent of virus in
cities may due to less contact with the
livestock in urban centers, small number of
villages in the city, and raised of livestock
flock. In subdistrictes, there was significant
differences, this may be related to the
geographical nature of the regions make it far
from the veterinary services. Calves graze on
crops in areas lacking agriculture suffers low
level of food, thus be prone to skinny and
susceptible to the risk of all diarrheic causes
easily, and the movements of cattle
population between different regions could
be good reason to virus spreading. BCoVs
infection according to sex appeared no
significant differences between male and
females even the high rate indicated in males.
In fact, in the case of viral infection in
general, this difference in susceptibility
between males and females were shown for
different viruses(9). For many years the
concept of sex-based (or gender based)
differences in host response to infection has
been studied and appears to be highly related
to differences in immunological capacities
between males and females  (10).
Furthermore, it appears now that even though
the relative importance of different factors
may vary with the type of infection, X-linked
genes, hormones, immunity and, at least in
humans, societal context are among the
factors that explain this sex-based difference
(9,10). Even though it remains difficult to
clarify evidence on how the different factors
make a difference between genders, studies
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