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Abstract  
The study aims to investigation the presence of Bovine Parainfluenza-3 Virus (BPI-3V) by 

using direct Enzyme Linked Immunosorbent Assay (ELISA) and Real Time- quantitative 

Polymerase Chain Reaction RT-qPCR technique and evaluation some clinical and 

epidemiological features of the disease. One hundred forty seven (147) animals of different 

age (6 months to 8 years) and sex from different regions of Al-Diwaniya governorate that 

showed respiratory signs were examined between November 2012 and April 2013. Results of 

clinical study showed that there was increase in body temperature up to 40 C
0
, serous watery 

nasal discharge, increase respiratory rate, abnormal breath sound (loud, harsh sound, whistling 

or wheezing), and coughing. The infection rate by using direct ELISA test was (30.26 %). The 

spreading rate of BPIV-3 in relation to ages, regions and months of the years was (48%) in 

age group 6 months-3 years, highest rate (60%) in December as compare with other months 

and Sedeer region recorded infection rate (40%). The results of Real Time-qPCR showed high 

infection rate of BPI-3 virus 55.13% in cattle population as high sensitivity of this technique. 

Higher percentage recorded in tracheal tissue sample 60.60 % as compare with lungs tissue 

and nasal swabs in percentage 54.54% and 50%, respectively. In conclusion there was a 

characteristic epidemiological feature of spreading of BPIV-3 in depending on age groups, 

different regions, and different months of the year. 

Key words: BPIV-3, seroprevalence and molecular detection, (BPI-3V) antigens, clinical 

and epidemiological features of (BPI-3V) . 
 

 3-عن انتشبر فبيروس نظير الانفلونزا البقريالكشف المصلي والجزيئي 

(BPI-3V) 
 انشٔظبٌ َؼًت يحغٍ ػبذ         نُٛب شٓٛذ انؼبٕد٘           

 كهٛت انطب انبٛطش٘/ جبيؼت انقبدعٛت 
 

 الخلاصة
ببعخخذاو فحص انًقبٚغت انًُبػٙ  BPI-3نخحش٘ ػٍ ٔجٕد فبٚشٔط َظٛش الأَفهَٕضا انبقش٘  ا انٗانذساعت  حٓذف

( فعلا ػٍ اعخخذاو الاعخُغبخ انؼكغٙ نخفبػم عهغهت انبهًشة فٙ انٕقج Direct  ELISA)  انًشحبػ ببلأَضٚى انًببشش

حٕٛاٌ بأػًبس يخخهفت  147جشٖ فحص  . ٔحقٛٛى بؼط انًظبْش انغشٚشٚت ٔانٕببئٛت نهًشض  RT- qRTPCRانحقٛقٙ 

فبع فٙ دسجت أظٓشث َخبئج انذساعت انغشٚشٚت اسحٔيٍ يُبغق يخخهفت يٍ يحبفظت انذٕٚاَٛت حؼبَٙ يٍ ػلايبث حُفغّٛ. 

و  40انحشاسة انٗ )
°

افشاصاث اَفٛت أ يبئٛت يصهٛت ، صٚبدة يؼذل انخُفظ يغ ٔجٕد اصٕاث حُفغٛت غشٚبت حخغى  ببلاسحفبع  ) 

%( ٔاٌ َخبئج ْزا 30.26كبَج )  ٔانخشَٕت  يغ ٔجٕد انصفٛش فٙ بؼط انحبلاث . اٌ َغبت انخًج  ببعخخذاو فحص الانٛضا

 %48  انفحص فٙ اَخشبس انًشض اػخًبدا ػهٗ انؼًش ، انًُبغق انجغشافٛت نهذساعت ٔاشٓش انغُت انًخخهفت  كبَج اػلاْب

% 60% ٔقذ عجهج شٓش كبٌَٕ الأل  اػهٗ انُغب  ) 40ايب فٙ يُطقت انغذٚش كبَج ، عُت (  3 -شٓش   6نهفئت انؼًشٚت ) 

اٌ ُْبنك صٚبدة فٙ َغب الاصببت     RT- qRTPCRاظٓشث َخبئج الاعخُغبخ انؼكغٙ  .اشٓش انغُت الاخشٖ  ( يقبسَت يغ

% ( نًب حخغى بّ ْزِ انخقُٛت يٍ حغبعٛت ػبنٛت . ٔقذ عجهج  انًُبرج انًأخٕرة يٍ انقصبت 55.13نهًُبرج انًفحٕصت بهغج ) 

 % (ػهٗ انخٕانٙ . 50،  54.54ٔانًغحبث الاَفٛت ٔانخٙ كبَج )  يقبسَت يغ ًَبرج انشئت ( 60.60انٕٓائٛت اػهٗ َغبت ) 

, مستضد فبيروس نضير الانفلونزا  , الكشف المصلي و الجزيئي الكلمبت المفتبحية :فبيروس نضير الانفلونزا البقري

 البقري , الصفبت الوببئية  و الحقلية لفبيروس نضير الانفلونزا البقري.
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Introduction 
Paramyxoviruses are well known 

pathogens of the central nervous and 

respiratory system of many host species. In 

the last few decades, many novel 

paramyxoviruses have emerged causing 

devastating illnesses in different aquatic and 

terrestrial animals, including in some cases a 

species jump to humans (1).Bovine 

Parainfluenza type 3 virus (BPIV-3) infection 

constitutes a primary component of shipping 

fever complex in cattle and small ruminants 

characterized by pneumonia and upper 

respiratory tract symptoms. This virus 

infection appears to be most important in 

calves under stress due to weaning, shipping, 

and nutritional changes(2,3). Clinical disease 

is most common in calves with poor passive 

transfer or decayed maternal antibodies. It is 

usually mild, consisting of fever, nasal 

discharge, and dry cough (4,5). BPIV-3 is a 

primary agent of bovine shipping fever 

worldwide (6) and it is the most common 

virus infection of respiratory tract of cattle 

(7). Sometimes cause severe disease as single 

agent, also it can predispose the animal to 

bacterial infections as the second invaders to 

worsen the ill-animal
'
s condition(8). Most 

cases of respiratory infection with BPIV-3 

occur with mild clinical signs but more 

severe infection may be associated with 

bacterial or virus agents (9). Parainfluenza 

type 3 virus is one of the clinical disease 

syndromes in bovine respiratory disease 

complex, it causes epithelial damage 

inducing bacterial invasion e.g (Manheimia 

spp.) infections in infected cattle (10). 

 

Materials and methods 
Clinical examinations: The clinical 

examination of infected animals with 

respiratory signs was recorded in application 

form which was included body temperature, 

respiratory system examination, and gross 

examination of lung, trachea, and bronchi. 

Samples collection: This study was carried 

out between November 2012 and April 2013 

by examination of (147) animal that showed 

respiratory signs in different age (6 months – 

8 years) and sex from different regions of the 

governorate. blood samples were collected 

from clinical cases and normal cattle, nasal 

swab samples were collected from clinical 

cases, and tissue samples were collected from 

slaughtered cattle as follow. Nasal swabs: 

Twenty eight nasal swab samples were 

collected by using sterile cotton swab. each 

swab sample was mixed with 1ml of 

phosphate buffer saline. The samples were 

transferred as soon as to the laboratory by 

cooled box. Serum samples: Eighty six blood 

samples (5 ml) were collected by using 

sterile disposable syringes and blood 

container. After disinfection skin site of the 

jugular vein region by using cotton and 70% 

of ethyl alcohol. The collected blood is 

transported by cooled box to the laboratory 

and then the cleared serum were separated by 

centrifugation at (3000 rpm) for 10 minutes, 

the aliquots were transferred into sterile 

microtube 1.5 mL(eppendrof),and were kept 

frozen at-20
o
. Tissue samples: Tissues 

samples from 33 lung and 33 trachea were 

collected from slaughter house in Al-

Diwaniya city by using sterile scissor and 

artery forces by incision sample piece and 

placed into sterile disposable container with 

PBS, then all samples transported to the 

laboratory by cooled box and storage at -20 
0
C. Serological assay: Direct ELISA kit 

developed by (ABO) Switzerland was used 

to determine the presence of Bovine 

parainfluenza-3 Virus. The sample has been 

added to the bottom of ELISA plates coated 

well, the plate was  incubated for 30 min at 

37
o 

C. The reaction stopped by adding stop 

solution  (50µL) to each well,( the blue color 

was changed to yellow color) reading the 

absorbance at 450nm after adding stop 

solution and within 15min. The result of 

samples was calculated according to kit 

protocol by: Cut off= (+ve + -ve)/ 2=  if the 

result  ≤ 0.5 it conceder negative, while the 

positive results is ≥ 0.5. 

Molecular study : The molecular study was 

performed for detection of Bovine 

Parainfluenza virus 3 in nasal swab samples, 

lung, and tracheal tissues samples of 

clinically suspected cattle with BPIV-3 by 
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using one step Real-time qPCR kit 

(Bioneer/Korea) according to method 

described by Thonur (11). Primers and Probe 

were designed by this study using specific 

sequence of nucleocapsid protein (Np gene 

of Bovine Parainfluenza virus 3)from NCBI-

Gen Bank Data base and Primer3 

online.(Bioneer company, Korea). Table(1) 

 

Table (1): primers and probe used for 

molecular diagnosis:   

Primer Sequence 
Product 

size 

BRV (VP6) 

primer 

F 
ACTCAGCGTCAT

TCACACTG 
84bp 

R 
TTTCTGATCCCGC

ATTGAGC 

BRV (VP6) 

probe 

5-FAM- accggctcatgataacttgatgggt-

TAMRA-3 

 

Viral RNA was extracted from the tissue by 

using AccuZol
TM 

Total RNA extraction kit 

(Bioneer, Korea) and done according to 

company instructions. The extracted viral 

RNA and total RNA from samples were 

estimated by using Nanodrope 

spectrophotometry that used in the 

measurement of RNA & evaluation of purity 

& absorbance. 260/280nm of ratio 1.8 as 

pure RNA. 

Statistical analysis : According to (12), the 

results were submitted to the statistical 

analysis for the calculation of infection rate 

and significant differences (p<0.050) among 

categorical variables ( sex, regions, age, and 

months) studied by using chi-square 

calculation method. 

 

Results  

The results of clinical study showed that 

there were fever up to 40
0
 C, serous watery 

nasal discharge, lacrimation, coughing, 

depression, increased of respiratory rate and 

abnormal  breath sounds (loud, harsh sound, 

whistling or wheezing). Whereas the results 

of gross examination were congestion of 

tracheal and bronchial mucus membrane and 

maybe there was congestion and hemorrhage 

of the lungs. The results of direct ELISA test 

proved the occurrence of BPI-3V infection 

with percentage of 30.26 % ,  and  the  result 

also showed that there was no significant 

difference between male and female that 

recorded 25.9% and 32.2% respectively 

table(2). The infection rate by using ELISA 

test in relation to different study area showed 

that the percentage in Dagharah, Saniyaih, 

Sedeer, and Al-Diwaniya city were (17.58%, 

35%, 40%, and 34.78%), respectively. BPIV-

3 infections were showed no significant 

differences between  Sedeer 40%, Saniyia 

35%, and Al-Diwaniya city 34.78% while 

significant difference found in Dagharah 

region 17.85% as  compared with others 

table (3). Whereas there was  a significant 

difference according to age groups 3 months- 

3years, 3years-6 years, and 6years-8 years 

which were (48%, 23.68%, and 21.73%), 

respectively. The age group (6 months -3 

years)  showed highest rate infection (48%) 

as compared with age groups (3 years- 6 

years) (23.68%) and age group (6 years – 8 

years ) (21.73%)  table (4). There were a 

significant difference recording according to 

the months of the year, higher infection rate 

(60%) recorded in cold months table (5). The 

results of reverse transcriptase real time 

quantitative polymerase chain reaction were 

55.13% in cattle population as the increase 

sensitivity of this technique table(6).    
 

Table (2): The infection rate according to 

the sex using direct ELISA technique 
 

sex 

 

Number of 

Samples 

Examined 

Number of 

positive 

Examined 

Infection 

rate(%) 

Male 27 7 25.29 A 

Female 59 19 32.2 A 

Total 86 26 30.23 

Similar letters refers to the non-significant differences 

between sex  at (p< 0.05) 

Table (3): The infection rate in relation to 

the region using direct ELISA technique. 

The region 

Number of 

sample 

examined 

Number 

of positive 

sample 

Infection 

rate% 

Dagharah 28 5 17.85 A 

Saniyiah 20 7 35 B 

Sedeer 15 6 40 B 

Al-

Diwaniya 

city 

23 8 34.78 B 

Total 86 26 30.23 

Similar letters refers to the non-significant differences 

among region while different letters refers to significant 

differences at (p< 0.05) 
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Table(4): The infection rate in relation to 

the age using direct ELISA technique: 
 

Ages 

Number of 

sample 

examined 

Number 

of 

positive 

sample 

Infection 

rate% 

6 monthe-

3 years 
25 12 48 A 

3 years- 6 

years 
38 9 23.68 B 

6 years- 8 

years 
23 5 21.73 B 

Total 86 26 30.23 

Similar letters refers to the non-significant differences 

among ages while different letters refers to significant 

differences at (p< 0.05) 

Table(5): Infection rate in relation to 

months using direct ELISA technique. 

 

The 

months 

Number of 

examined 

samples 

Number 

of 

positive 

sample 

Infection 

rate% 

November 21 6 28.57 AD 

December 15 9 60 B 

January 10 1 10 C 

February 17 7 41.17 AB 

March 12 2 16.66 CD 

April 11 1 9.09 C 

Total 86 26 30.23 

Similar letters refers to the non-significant differences 

among months while different letters refers to significant 

differences at (p< 0.05). 

 

Table (6): Results of molecular test using 

Real- Time qPCR. 
 

Samples 

type 

Number of 

sample 

examined 

Number 

of positive 

sample 

Infection 

rate% 

Lung 33 18 54.54 A 

Trachea 33 20 60.60 A 

Nasal 

swab 
28 14 50 A 

Total 94 52 55.13 

Similar letters refers to the non-significant differences 

among ages while different letters refers to significant 

differences at (p< 0.05) 

 

Higher percentage recorded in tracheal tissue 

sample 60.60  % as compare with lungs 

tissue and nasal swabs in percentage 54.54% 

and 50%, respectively, and there was no 

significant difference has been recorded. 

Figure (1,2,3). 
 

 
 

Fig. (1) Real-Time qPCR amplification 

plot of Bovine Parainfluenza virus in 

trachea samples 
 

 
Fig. (2) Real-Time qPCR amplification 

plot of Bovine Parainfluenza virus 3 in 

nasal swab samples. 

 
Fig. (3) Real-Time qPCR amplification 

plot of Bovine Parainfluenza virus 3 in 

lung samples. 
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Discussion  
The results of clinical study  they were  in 

agreement with (13,14). (15,16) recorded that 

clinical signs are anorexia, sneezing, the 

breathing may become stertorous, and often 

through the mouth, dyspnea, abnormal breath 

sounds and harsh dry cough but sometimes 

moist. And the results of gross examination 

were in agreement with (15,17) whom  found 

congestion in upper respiratory tract (trachea 

and bronchi) and lungs. Our  result of  direct 

ELISA test revealed high rate infection 

30.23% that was indicate most cattle  have 

been exposed to PI-3 infection and detection 

of the PI-3 virus in serum indicate that the 

disease was in viremic stage. These results 

were not in accordance with studies for 

detection of antibodies against PI-3 in Iran 

and Saudi Arabia by using indirect ELISA 

test that showed the seroprevalance of PIV-3 

were 100% and 69.1%, respectively(18,19) 

and this may be due to presence of antibody 

against BPI-3 caused by previous infection 

and using of vaccine that may cause 

seroconversion for particular periods which 

may took months or years. High infection 

rate of PIV-3 recorded in this study is in 

agreement with the ubiquitous nature of the 

virus and with its worldwide distribution 

(20), may be because of no vaccines are  

used against this virus locally, and  lack of 

control measures against this infection. And 

there was no influence of sex on the virus 

infection and that means the virus infection 

had been occurred in both sex as equal 

chance due to same management system of 

breeding and exposure the cattle to same 

stress factors like transportation for long 

distance, lack of nutrition, no vaccination and 

veterinarian care, and climatic change. & 

regions difference could in part explained by 

geographical nature of the regions. Variation 

of age groups infection were in agreement 

with (21) who found clinical disease is most 

common in calves with poor passive transfer 

or decayed maternal antibodies, and that 

BPIV-3 infection is often complicated by co-

infection with other respiratory viruses and 

bacteria and is therefore an important 

component of enzootic pneumonia in calves 

and bovine respiratory disease complex in 

feedlot cattle. The significant difference 

recording according to the months of the 

year, was in accordance with (21). Who 

referred that winter season characterized by 

high occurrence rate of BPIV-3 due to rapid 

changes in weather , and close the air inlets 

that result in increased humidity, 

condensation of moister on walls and on 

calves, leading to wet conditions, and the 

reduction ventilation results in an increase in 

the concentration of droplet infection.  

Reverse transcriptase real time quantitative 

polymerase chain reaction results according 

to the sites of infection  were not accordance 

with (22) who found that percentage of 

BPIV-3 infection in trachea, lung, and nasal 

swabs were 5.88%, 6.54%,and 2.94%, 

respectively. with (22) and that may be 

because of lack of vaccination program, 

inefficient veterinarian care, poor 

management factors, and exposure the 

animals to stress factors. There was no 

significant  differences between the 

relationship of infections and site of the 

respiratory system, that indicated the virus 

can be attached  and replicated in different 

site of epithelial cells of the respiratory 

system that in agreement with (6),who 

showed that the major site of replication is 

epithelial cells in the respiratory tract.
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