
 

 

 Use Of Polymerase Chain Reaction For Diagnosis Of ...                              Nahed, A. Mahmoud et., al.  

Kafr El-Sheikh Vet.Med.J. Vol. 1 No.1 (2003)  
149 

Kafrelsheikh Vet. Med. J. Vol. 9 No. 2 (2011) (149-164) 
 

USE OF POLYMERASE CHAIN REACTION FOR 

DIAGNOSIS OF BOVINE CORONAVIRUS 

IN DIARRHEIC CALVES 

Nahed, A. Mahmoud*; Hanaa, A. M. Ghoneim**, Hala, A. Salem* 

* Animal Health Research Institute, Dokki, Giza. 

** Animal Reproduction Research Institute, Al-Harram, Giza. 

ABESTRACT 
Bovine Corona virus (BCV) is the main cause of diarrhea in many 

animal species world wide. Calves up to 3 months old can be affected 

by this virus. The importance of BCV in cattle industry is due to 

economic loss, treatment costs, and reduced growth rate in beef and 

dairy calves. This study dimed to examine 68 fecal samples(50 from 

diarrheic  and 18 from non diarrheic calves) by using reversed 

transcriptase-polymerase chain reaction (RT-PCR), antigen capture  

enzymes linked Immunosorbent Assay (ELISA),direct Flourescent 

antibody test (FAT) and Haemagglutination and Haemagglutination 

inhibition technique  (HAT/HIT) for detecting of BCV in diarrheic and 

non diarrheic calves. The highest percentage of BCV in diarrheic 

calves by RT-PCR was 84 % then 76% by using BCV antigen capture 

ELISA then 62% by direct FAT and the lowest percentages was 56% 

by HIT. Also the apparent prevalence of BCV in non diarrheic calves 

were 44.4% by RT-PCR 27.7 by antigen capture ELISA, 22.2% by 

direct FAT and 11.1% by HIT respectively. These results suggested 

that RT-PCR is more sensitive   than other diagnostic methods to 

detect BCV, especially in subclinical cases.  
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INTRODUCTION 

Bovine Corona virus (BCV) is a member of coronaviridae family, 

causes severe newborn calves diarrhea and is associated with winter 

dysentery with heamorrhagic diarrhea in adult cattle (Saif, 1990;Clark, 

1993). Winter dysentery (WD) is characterized by a sudden onset of 

diarrhea that rapidly affects many adult cattle in a herd has been  

reported in many parts of the world. 

Corona virus one of the most important economic viruses (Lathrop 

et al., 2000), WD-affected cattle lose body condition and results in a 

dramatic decrease in milk production (Traven. et al., 2001). BCV was 

first recognized as a cause of potentially fatal diarrhea of neonatal calves 

in 1972, and respiratory tract infections in cattles of various ages, that 

infect upper and lower parts of the tract, including bovine respiratory 

disease complex or shipping fever of feed lot cattle  (Quinn et al ., 

2002).  Corona viruses also have been detected in feces from other 

diarrheic wild ruminants (Hasey et al., 1984; Tsunemitsu et al., 1995). 

Bovine Corona viruses are pleomorphic with a diameter of 120 nm 

possesses a single-stranded, enveloped, non-segmented RNA genome 

with positive polarity (Varies et al., 1997). The virion contains five 

structural proteins, the nucleocapsid (N), the transmembrane (M), the 

heamagglutinin / esterase (HE), the spike (S) and the small membrane 

(E) protein (Saif, 1993). The BCV-N protein is a 50-60 KD 

phosphoprotein that is bound to viral genomic RNA to form helical 

nucleocapsid .N- protein may play a role in replication of viral RNA 

since the antibody directed against the N. protein inhibits the in vitro 
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RNA polymerase chain reaction (Lai and Cavanagh, 1997). There are 

different methods to detect BCV but a high degree of sensitivity is 

required, especially in subclinically infected calves and chronic shedder 

of BCV in faeces. These calves are important sources for the infection of 

other calves (Hasuksuz et al., 2002). 

The RT-PCR assay is useful to detect small quantities of nucleic 

acid and is widely used for the diagnosis of infectious disease. 

This study was designed with two aims. The first was to determine 

the prevalence of BCV in a diarrheic and non diarrheic calves in a dairy 

herd at Ismaillia  governorates, Egypt. The second was to compare RT-

PCR method to heamagglutination inibition, FA and ELISA techniques 

in relation to its sensitivity. 

MATERIALS AND METHODS 
*Fecal samples:  

A total of 68 faecal samples from diarrheic (50 samples) and non 

diarrheic calves (18 samples) of up to 3 months of age belonged to a 

dairy herd at Ismaillia governorate, samples were collected directly from 

rectum in sterile bottle with 0.01 M phosphate buffered saline (PBS) PH 

7.2 and centrifuged at 3000 rpm for 15 min at 4 ◦c. the supernatant stored 

at -70 until analysis. 

* Virus:  

Standard Mebus strain of bovine coronavirus. The strain was 

obtained from Dr.linda Saif ’s laboratory in Ohio Agricultural research 

and development centre, Wooster, USA ,were stored at -80◦c in (AHRI) 

virology department. 
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* Tissue culture:    
Madain Darby Bovine kidney (MDBK) cell culture was obtained 

from virology department, Animal Health Research Institute, Dokki, 

Giza, Egypt. 

* Control sera: 

- Positive and negative bovine sera against BCV, was supplied by 

virology department, Animal Health Research Institute, Dokki, Giza. 

- Standard anti bovine coronavirus conjugated with FITC used in direct 

FAT supplied by central Vet. Lab. New. Haw. Webridge, UK. 

* Haemagglutination test (HAT):   
The method used according to Hasoksuz et al.,(1999). 

*Haemagglutination Inhibition test (HIT): 

The field samples were tested as described by Sato et al ., (1977)   

using 96-well U-bottom plates with 50 µl of 0.01 m PBS ( PH 7.4) 

supplemented with 0.2% bovine serum albumin. Add 50 µl of each tested 

samples in the first wells of the plate and mixed well in the buffer then 

two-fold serial dilution were applied and the last 50 µl were decanted , 

50 µl of standard anti-bovine corona virus was added to each well ,the 

plate was incubated  for half an hour at room temp. ,  50 µl of 0.5% 

mouse erythrocyte was added to each well of the plate. Mouse 

erythrocyte and virus controls were included. For mouse erythrocyte 

control, equal volume of 0.5% mouse erythrocyte and buffer was 

dispensed in one column. Covered the plate and incubated at 4 ◦c for two 

hours.The end point was the highest dilution which prevent completely 

the agglutination of RBCs. 
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* Direct Fluorescent antibody test (FAT):  

According to Payment and Trudel (1993), the test was carried out 

on fixed inoculated cell. 

* ELISA kits for BCV antigen detection:  

The kits is designed for antigenic detection of coronavirus in 

bovine faeces by ELISA supplied by Cypress Diagnostics.  

Principle of the test:    

The test uses 96-well microtitration plates coated by specific 

antibodies for the coronavirus, these antibodies allow a specific capture 

of the corresponding pathogens, which are present in the faeces samples 

Rows A,C,E,G have been sensitized with these antibodies and Rows 

B,D,F,H are containing non specific antibodies. These control rows 

allow differentiation between specific immunological reaction and non 

specific binding to eliminate false positive. 

Procedure: 
1. Faecal samples was diluted volume per volume into dilution buffer. 

2. 100 µl aliquots of diluted samples was added to the wells as follow : 

sample 1 in wells A1 and B1, sample 2 in C1 and D1 etc. proceed in 

the same manner for the control antigen (ex.G1 and H1)  

3. The plates incubated at room temp. (18-25 ◦c) for 1 hour. 

4. The plates was washed by washing solution. 

5. 100 µl of the conjugate was added to each well, and plates incubated 

at room temp. for 1 hour. 
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6. The plates washed with washing solution. 

7. 100 µl of chromogen added to each well and incubated the plates for 

10 minutes at room temp. away from light. 

8. 50 µl of stop solution was added to each well. 

9. The reading of the plate was at 450 nm 

* Preparation of oligonucleotide primers:  

The oligonucleotide primers used in the RT-PCR were designed 

from published sequence of N gene of Mebus strain (Gen Bank accession 

No. M 16620). The sequence of primer pair was: -GCAATCCAGT-

AGTAGAGCGT-´3 (21-40), and:5´-CTTAGTGGCATCCTTGCCAA-3´  

(731-750).The predicated RT-PCR product size was 730 bp specific for 

BCV supplied by (promega).  

* RNA extraction and RT-PCR :                                           

RNA from faeces was extracted using QIA amp virus RNA mini kit 

(Qiagen,U.K) as instructed by the manufacture. 

The optimal annealing temperature was tested in a gradient 

thermocycler (Corbett, Australia) and used in the following protocols. 

We then optimized Mg++ concentration and other conditions. For each 

sample we used neat and 1⁄10 diluted. The transcriptase reaction was 

conducted using the following procedure: in the tube 10 µl of  

RNA samples was added at 70 ◦c for 5 min and then quenched on ice for  

l0 min. 
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Subsequently, µl of 5 x RT buffer, 2 µl of 0.1 M dithiothereitol, 2 

µl of 10 m M dNTPS, 20 units of Rnase inhibitor (Fermentas, Germany) 

were added and with nuclease free water it was reached to 1g µl. The 

mixture was incubated at 37◦c for 5 min. subsequently, 200 units of 

Moloney Murine Leukemia virus (M-Mulv) reverse transcriptase 

(Fermentase, Germany) were added and incubated at 70◦c for 10 min, 

and then quenched on ice for 5 min. Five µl of the RT reaction samples 

were then added to 45 µl of the  PCR mixture. The PCR mixture 

consisted of 15 µl of 10x PCR buffer, 2 µl of 10mM dNTPS, 1µl of the 

up stream primer (100 mM), 1µl of the downstream primer, 35.5µl of 

water and 0.5 µl of Taq polymerase (Fermentas, Germany) (5 units per 

µl). Then, 5 min of preheating at 94◦c, 35 cycles, including 1 min at 

94◦c, 1 min at 58◦c, 2 min at 72 ◦c and finally, 7 min incubation at 72 ◦c 

were applied. The PCR products were visualized on 1.5 agarose gel 

stained with ethidium bromide PCR products of 730 bp were detected 

(fig.2). 

RESULTS 

Results of the present study were summerized in table (1), the 

presence of BCV in the faecal samples of diarrheic calves in a higher 

percentage by RT-PCR (84%) than by using of a BCV antigen capture 

ELISA (76%) then FAT (62%) and HIT (56%) respectively. The HA 

titers was between  16-64.  Figure (1) shows specific fluorescence 

observed in MDBK cells inoculated with faecal samples. Also the results 

of  non diarrheic calves were parallel to the results of diarrheic calves 

whereas 44.4% were positive by RT-PCR, then 27.7% by ELISA, 22.2% 

by FAT and 11.1% by HIT respectively. According to the results , there 

was a significantly  higher prevalence of coronavirus infection in 

diarrheic calves.  
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Table (1):  Detection of coronavirus antigen and RNA by different methods.  

RT-PCR results ELISA results FAT results HIT results 
Total No. 

of samples 

Type of 

samples 

State of 

animal 

    % +ve %  +ve %  +ve    %    +ve 
50 

Fecal 

samples 

Calves with 

diarrhea 84% 42 76% 38 62% 31 56% 28 

44.4% 8 27.7% 5 22.2% 4 11.1% 2 18 
Fecal 

samples 

Calves 

without 

diarrhea 

73.5% 50 63.2% 43 51.5% 35 44.1% 30 68 Total number 

 

 

 

 

 

 

 

 

 

 

 

Fig. (1): Infected MDBK cells showed fine film of intracytoplasmic 

fluorescent greenish yellow granules (x 40). 
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Fig.(2): Characteristic PCR positive bands of 730 bp size fragment of bovine 

coronavirus. 

Lane 1 : 100 bp molecular marker  

Lane 4-6 : suspected samples of bovine coronavirus  

Lane 3 : positive control  

Lane 2 : negative control  

DISCUSSION 

Due to spread of intestinal infections allover the world and the 

outcoming mortality, these infections along with severe  diarrhea in 

many young animals are of great importance (Gumusora et al., 2007). In 

young  calves, diarrhea is considered as one of the most important 

disease, because the resulting economic loss following mortality, 

treatment costs, and decrease of growth rate (Maes et al., 2003). 
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Indeed, long-term effects of diarrhea on the health and efficiency of 

calves cured from clinical courses of the disease may cause more 

economic loss (Fuente et al., 1998). Coronavirus, Rotavirus, 

enterotoxigenic Escherichia coli, and cryptosporidium parvum are four 

major pathogens accompanied by diarrhea in young calves around the 

world. These organism are responsible for most of the intestinal infection 

(75-90%) in young calves in the world (Athanassious et al., 1994, 

Fuente et al.,1998, Radostitis et al.,2007). Coronaviruses from wild 

ruminants can experimentally infect young calves (Tsunemitsu et 

al.,1995). In this study  BCV antigen was detected in fecal samples of 

young calves by using RT-PCR and other serological diagnostic methods 

such as  antigen-capture ELISA, direct FAT andHAT/HIT. HA titers 

ranged from 16-64 and this finding agreed with (Tsunemitsu et 

al.,1991), while the HI results were low in comparing to the other 

techniques revealing to its low sensitivity (Aline et al;2009).   

Fluorescent antibody test (FAT) is moderately sensitive, rapid and 

allows detection and localization of virus infected cells. This assay may 

fail to detect infected enterocytes in calves in the later stages of infection 

(Anthony and Werner,1992) and tissues must be retrieved 4 to 6 hours 

after the onset of diarrhea because the infected villous epithelial cells are 

rapidly destroyed (De Beer et al., 1997). 

ELISA is good for laboratories handling large numbers of 

specimens on daily basis (AL-Yousif et al., 2001, and Howe et al., 

2008), sensitive and can be completed in less than 4 hours (De Beer et 

al., 1997). However, ELISA  without limitations where highly specific 

antisera or monoclonal antibodies are required (Crouch et al.,1984 and 

El-Ghorr et al.,1988).  In addition, false negative results can arise from 
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the presence of blocking antibodies in the specimens (Reynolds et 

al.,1984 and Dea and Garzon, 1991) or high concentration of fecal 

material (Crouch et al.,1985 and Dea and Garzon, 1991), while the 

presence of proteases lowers sensitivity (Dea and Tijssen, 1989). 

RT-PCR is sensitive (Klein et al.,2008). The published primers for 

the nucleocapsid gene that was conserved among BCV strains. Our 

results showed that RT-PCR is applicable in detecting BCV in clinically 

normal calves. It allows for the application of preventative measures 

prior to the emergence of diarrhea on a farm. This is because the more 

sensitive RT-PCR assay may detect BCV- positive animals than might 

otherwise be classified as BCV- negative by ELISA, FAT, and HAT. 

When we used the RT-PCR method we observed that sensitivity 

increased. RT-PCR could detect 8/18 of non diarrheic calves, but with 

using capture ELISA were able to detect only 5/18 positive samples. 

Choe et al.(2001) reported that the sensitivity of RT-PCR and nested 

PCR compared with ELISA was very high, but that specificity was low. 

In conclusion, WE can recommend to use RT-PCR as a rapid, 

accurate and sensitive diagnostic method for the BCV detection. 
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استخدام اختبار البلمرة المتسلسل فى تشخيص فيروس الكورونا البقرى فى العجول 

 المصابة بالإسهال

 هالة عبد الرحيم سالم   ،   هناء عبد العزيز محمد غنيم   ،    ناهد احمد محمود
 

يعتبر فيروس الكرونا البقرى سبب  رييسبل لهسب ال الدبليل لل بايل الايوانبات ال. تللبول الع بول 

دبب ور ت ببا  بببالليروسل هذ.يببو ذبب ا الليببروس تر ببا الببل ال سبباري ا  ت بباليو  وتكببالي   3ع.ببر  اتببل

 العلاج الباذظو و لو .علل الن.و فل ع ول التس.ين والالا ل

 (HIT)ا تبببارات تد ي ببيو وذببل ا تبببار   تلبببي  التلبب ن  هربعببواسببت لا   إلببلتدببير ذبب د اللراسببو 

.بادببر وا تبببار االيبب ا وا تبببار ااستنسبباخ العكسببل   تبببار تلاعببل ال.دببا ال ال.نبباع وا تبببار القلورسببنت 

عينبببوع وع بببول ليسبببت . بببابو  50انببب ي  البل.بببري ال.تسلسبببل فبببل عينبببات الببببرا  لع بببول . بببابو باسببب ال  

 الع ببول ال. ببابو فبب عينببوعل كانببت هعلببل باسببت لا  ا تبببار تلاعببل انبب ي  البل.ببري ال.تسلسببل  18باسبب ال  

لب  ا تببار تلببي  التلب ن  %62يلي با ا تببار القلورسبنت ال.نباعل  %67يلي ا ا تبار االيب ا   %84ينسبو 

اللراسبو و بول الليبروس  فبل الع بول الصيبر . بابو با سب ال بنسب  ه بل   وكانبت  هوضباتل و ل 56%

الللورسبنت  با تببار %22.2با تبار االي ا ل   %27.7ل   RT-PCRباست لا  ا تبار  %44.4النس  

ذبببو  RT-PCRا تببببار  هناسبببت لا  ا تببببار التلببب ن ال.لبببب ل وتدبببير النتببباي  علبببل ب %11.1ال.نببباعل و 

ليست  الت للكد  عن الليروس  ا و فل الع ول  الأ رىالأكلر اساسيو .ن اا تبارات التد ي يو 

ا تبببارات  إلببلج البببرا  ناتببا فبب الع ببول تلببر  ك.يببو  ليلببو .ببن الليببروس  هنايبب   إسبب ال هعببرا علي ببا 

 لRT-PCRاساسو .لل 
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