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A B S T R A C T 

  
Forty Pregnant cows were vaccinated with combined inactivated respiratory viruses' vaccine from 

BVD genotype 1 and BVD genotype 2, IBR, PI-3 and BRS viruses (Pneumo-5) under field condition. 

Post-delivery, the colostrum and sera from their offspring's were collected for follow up the maternal 

immune response using Serum neutralization test (SNT) and ELISA. Results revealed that antibodies 

in colostrum persisted at their higher level till the 3rd day post calving for all reference viruses 

contained in the vaccine. The maternal antibodies were gradually decreased from 1st day post-

delivery till reached lower level at 4 month post-delivery for all reference viruses contained in the 

vaccine as measured by SNT but the maternal antibodies were detected for 6th month post-delivery by 

ELISA. It could be concluded that colostrum should be taken at first three days post-calving and the 

maternal antibodies were persisted till 4th month of age for all reference viruses contained in the 

vaccine under field conditions 
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1. INTRODUCTION 

 

ovine respiratory diseases (BRD) 

have an important and serious 

impact on the beef and dairy cattle 

industry, both for stocker and feedlot 

entities. Economic losses result from death, 

decreased performance of diseased cattle, 

lowered weight gain, increased cost of 

gain, reduced carcass value and treatment 

costs [4]. 

Pathogens associated with BRD include 

bovine viral diarrhea virus types 1 and 2 

(BVDV-I and BVDV-2), bovine herpes 

virus type 1 (BHV-I), parainfluenza virus 

type 3 (PIV-3) and bovine respiratory 

syncytial virus (BRSV) [12].  

Abortion, cerebellar hypoplasia, ocular 

lesions, still birth, weakness and diarrhea 

occurred particularly with infection in the 

period of gestation. For these reasons, 

vaccination of pregnant cows with 

combined inactivated respiratory viruses' 

vaccine is usually recommended at last 

stage of pregnancy in cow calf operations 

of both the beef and dairy industries [2]. 

Antibodies help protect against clinical 

disease caused by BHV-l [7], BVDV [10], 

PI-3 [1], and BRSV [15]. 

Nowadays, the use of inactivated vaccines 

against these respiratory diseases produces 

good results for protection of calves from 

pneumo-enteritis and death [6]. Inactivated 

virus vaccines have an advantage in that 

vaccine virus dose not replicate in the host 

tissues. So, there has been interest in 

replacing MLV with inactivated ones, 

largely because of safety issues. 

The present study was designed to spot the 

light on the field evaluation of humeral 

immune response in colostrum of cow dam 

vaccinated with Inactivated combined 
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inactivated respiratory viruses vaccine 

from BVD (genotype 1 and 2), IBR, PI-3 

and BRS viruses (pneumo-5) and sera  of 

their calves. 

 

2. MATERIALS AND METHODS 

 

2.1. Tissue culture inactivated pnumo-5 

vaccine: 

It was prepared from BVDV genotype-1 

(Egyptian BVDV cytopathic, Iman strain 

of a titer 10
6.5

 TCID50/ml), BVDV 

genotype-2 (cytopathic strain 125 of a titer 

10
6.5

 TCID50/ml), BHV-I (A local Abou 

Hammad strain of a titer 10
7.5

 TCID50/ml), 

PIV-3(Reference Egyptian strain "strain 

45" of a titer 10
8.0

 TCID50/ml) and BRSV 

(Reference strain "375L" of a titer 10
6.5

 

TCID50/ml) according to [16]. The vaccine 

was produced and provided by department 

of the Rinderpest like diseases, Veterinary 

serum and vaccines research institute 

(VSVRI). 

 

2.2. Pregnant dam under field condition: 

Unvaccinated apparently healthy pregnant 

Friesian cows (n=50), aged 4-5 years, 350-

450Kg B. Wt., at last 2 month of gestation, 

belonged to private farm located in El-

Dear, Wadi El-Natroon, Behera 

governorate. Forty cows were vaccinated 

with inactivated pnumo-5 vaccine and ten 

pregnant cows were kept as non-

vaccinated control animals. The colostrum 

and sera from their offspring's were 

collected for follow up the maternal 

immune response of the pnumo-5 vaccine. 

 

2.3. Colostrum samples: 

Milk samples from cow dams in the first 

three days after parturition then 

centrifuged at 3000 rpm for 15min till 

several time till obtained clear whey for 

detection of specific antibodies for BVDV-

1, BVDV-2, IBRV, PIV-3 and BRSV 

using SNT and ELISA. 

 

2.4. Serum samples: 
Serum samples were collected from cows 

offspring’s after ingestion of colostrum 

[post-colostral samples]. Then, calves were 

periodically examined for 4-6 months 

post-delivery. The sera were inactivated at 

56°C for 30 minutes, and then stored at -

20°C. 

 

2.5. Serum neutralization test (SNT):  

It was performed on MDBK cell line using 

the micro technique as described by [11]. 

 

2.6. Enzyme Linked Immunosorbent Assay 

(ELISA) 

It was carried out according to [14] to 

determine antibodies against BVDV-1, 

BVDV-2, IBRV, PI3V and BRSV using 

ELISA. 

 

3. RESULTS 

 

3.1. Field evaluation of humeral immune 

response in colostrum of cow following 

vaccination with inactivated pneumogen-5 

vaccine: 

It was observed that, neutralizing 

antibodies in colostrum persist at their 

higher level till the 3rd day post calving 

for all reference viruses contained in the 

vaccine as measured by SNT. The control 

non-vaccinated group showed no 

neutralizing antibody response table (1), 

the results of mean ELISA titre were 

confirmative and correlated to that of SNT 

table (2).  

 

3.2. Maternal immune response of 

offspring from vaccinated dam with 

pneumogen-5 inactivated vaccine: 

The mean neutralizing antibodies were 

gradually decreased from 1st day post-

delivery till reached lower level at 4 month 

post-delivery (4
th

 month of age) for all 

reference viruses contained in the vaccine 

as measured by SNT. The control non-

vaccinated group showed no neutralizing 

antibody response (table 3 and fig. 1). 

Results of mean ELISA titer were 

confirmative and were correlated to that of 

SNT but the antibodies were detected for 

6th month post-delivery (table 4 and fig. 2) 



Evaluation of maternal antibody in calves 

 

Table 1 Serum neutralizing antibody titer of 

BVD (genotype 1& 2), IBR, PI-3 and BRS 

viruses in colostrum of cow dam following 

vaccination with inactivated pneumogen-5 

vaccine 
Viruses Serum neutralizing AB titers 

(log10)  

1dpd* 3dpd 

BVD virus -1 2.1 2.0 

BVD virus -2 2.15 2.1 

IBR virus 2.3 2.25 

PI-3 virus 2.4 2.34 

BRS virus 2.1 2.05 

Control 0.0 0.0 

AB: antibody. *dpd: day post- delivery 

Table 2 ELISA antibody titer of BVD 

(genotype 1 and 2), IBR, PI-3 and BRS viruses 

in colostrum of cow dam following 

vaccination with inactivated pneumogen-5 

vaccine 
Viruses ELISA antibody titers  

1dpd* 3dpd 

BVD virus -1 2.3 2.1 

BVD virus -2 2.23 2.2 

IBR virus 2.29 2.25 

PI-3 virus 2.35 2.32 

BRS virus 2.17 2.11 

Control 0.0 0.0 

*dpd: day post delivery 
 

Table 3 Neutralizing antibody titer of BVD (genotype 1&2), IBR, PI-3 and BRS viruses in sera of 

calves born to vaccinated dam with inactivated pneumogen-5 vaccine 
Time post –

delivery 
Mean serum neutralizing antibody titers expressed in log10 

BVDV-1 BVDV-2 IBR PIV-3 BRSV control 

1dpd* 1.9 1.95 2.1 2.2 1.8 0.0 

3 dpd 1.85 1.93 2.07 2.17 1.76 0.0 

1wpd 1.82 1.9 2.05 2.15 1.75 0.0 

2wpd 1.8 1.85 2.0 2.1 1.7 0.0 

1mpd 1.7 1.75 1.9 1.9 1.6 0.0 

2mpd 1.5 1.5 1.55 1.7 1.4 0.0 

3mpd 1.2 1.22 1.25 1.5 1.15 0.0 

4mpd 0.9 0.99 0.95 1.25 0.9 0.0 

*dpd: day post-delivery, wpd: week post-delivery, mpd: month post-delivery. 
 

Table 4 ELISA antibody titer of BVD (genotype 1 and 2), IBR, PI-3 and BRS viruses in sera of calves 

born to vaccinated dam with inactivated pneumogen-5 vaccine 

Time post -

delivery 

Mean ELISA antibody titers 

BVDV-1 BVDV-2 IBR PIV-3 BRSV control 

1dpd* 2.0 2.1 2.15 2.2 2.04 0.0 

3 dpd 1.98 2.07 2.1 2.07 2.0 0.0 

1wpd 1.94 2.05 1.04 2.05 1.97 0.0 

2wpd 1.9 2.0 1.97 1.95 1.87 0.0 

1mpd 1.87 1.9 1.83 1.85 1.72 0.0 

2mpd 1.83 1.72 1.69 1.65 1.61 0.0 

3mpd 1.69 1.42 1.45 1.45 1.45 0.0 

4mpd 1.42 1.22 1.2 1.2 1.1 0.0 

5mpd 1.05 1.0 0.91 0.95 0.82 0.0 

6mpd 0.69 0.79 0.61 0.6 0.58 0.0 

*dpd: day post-delivery, wpd: week post-delivery, mpd: month post-delivery 
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Fig. 1 Level of maternal antibody for BVD (genotype-1 

() & -2 ()), IBR (), PI-3 (×) and BRS () viruses 

in sera of calves born to vaccinated dam with inactivated 

pneumogen-5 vaccine as assessed by SNT. () control. 

 

 
Fig. 2: Level of maternal antibody for BVD (genotype-1 

() & -2 ()), IBR (), PI-3 (×) and BRS () viruses 

in sera of calves born to vaccinated dam with inactivated 

pneumogen-5 vaccine as ELISA. () control. 

 

4. DISCUSSION 

 

Type of placenta of animals species is 

constructed and specified by which the 

method of maternal immunity could be 

transferred from dams to offspring hence, 

the type of placenta of ruminants is of 

syndesmochorial type, which there is no 

direct contact between maternal circulation 

and their fetuses. So, the whole maternal 

immunity was transferred to off spring via 

colostrum [13]. 

The titer of neutralizing antibodies which 

was detected in the colostrum of 

vaccinated cow is much increased than the 

titer of serum neutralizing antibodies at the 

time of parturition (table 1). These results 

agreed former study [8] reported that the 

main construal Neutralizing antibodies 

titer was almost double than that of the 

blood. 

Active immunity by natural infections or 

vaccinations may prolong persistence of 

maternally derived antibodies. Vaccination 

and induction of protective immunity in 

calves at the earliest age is ideal for 

prevention of future disease. [3]. 

The estimated average half-life of 

maternal antibodies against viruses in 

young calves is approximately 3 weeks [3]. 

Calves had undetectable levels of maternal 

antibodies by 2 to 10 months of age for 

BHV-I [3], by 3 to 8 months for BVD [9], 

by 6 months for PI-3 and 7 months for 

BRSV [5]. 

The serum neutralizing antibodies of off 

springs born to vaccinated cows with 

pneumogen-5 inactivated vaccine (table, 

3) showed that serum neutralizing 

antibodies of off springs at one week of 

age at the same titer of their dams at the 

time of delivery and remain in the same 

level of dams till 6th weeks of age, then 

titer begin declined and remain in 

protective level till 6th month of age. 

These results are agreed with previous 

author [11] concluded that the maternal 

antibodies of calves that were developed 

as a result of vaccination of their dams 

with inactivated vaccine may persist for 

6th month.       

Under field conditions in this experiment, 

the results showed that there was only 

double fold increase between the mean 

titers of calves born from vaccinated and 

non-vaccinated dams. This may be 

attributed to the time of delivery in some 

dams. Furthermore, some calves may not 

receive the colostrum at parturition from 

their dams at optimum time. 

It was noticed that ELISA results showed 

higher values beside detection of  

antibodies in collected sera for 6th month 

post-delivery (table 2& 4) than that of 

SNT. This may be attributed to ELISA 

considered sensitive serological test, used 

for determination both the neutralizing and 

non-neutralizing antibodies.  

It could be concluded that the maternal 

antibodies were persisted till 4 month post-
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delivery (4
th

 month of age) for all 

reference viruses contained in the vaccine. 
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 المثبط 5-تقييم  المناعة االمية لمعجول المولودة من امهات االبقار المحصنة بمقاح النيمو
 2حسين متولى غالى ،2مها رافت عبد الفضيل ،1إيهاب مصطفى النحاس ،1جبر فكرى الباجورى

 القاهرة-لعباسيةمعهد بحوث االمصال والمقاحات البيطرية با2، جامعة بنها - كمية الطب البيطرى -قسم الفيرولوجيا 1
 

 الممخص العربى
، 1-بقرة عشار بمقاح جماعي مثبط لمفيروسات التنفسية يحتوي عمي فيروس اإلسهال البقرى المعدي النوع الجينى 44تم تحصين 

فيروس  و ،3–فيروس الباراإنفمونزا، فيروس إلتهاب القصبة الهوائية الرغامي المعدي، 2-فيروس اإلسهال البقرى المعدي النوع الجينى
عينات مصمية حقمية من  ( تحت الظروف الحقمية. تم جمع عينات السرسوب من االمهات و5-نيمو) األبقار السنسيتي التنفسي

جسام المضادة لمفيروسات اوالدها لتتبع االستجابة المناعية االمية باستخدام اختبارى المصل المتعادل واالليزا. اظهرت النتائج وجود اال
المحضر منها المقاح فى السرسوب باعمى مستوى حتى اليوم الثالث بعد الوالدة. االنخفاض التدريجى لممناعة االمية فى العجول 

طاع الصغيرة من اليوم االول بعد الوالدة واستمرت حتى الشهر الرايع بعد الوالدة كما قيست بواسطة اختبار المصل المتعادل ولكن است
 3عن تمك االجسام المضادة حتى الشهر السادس بعد الوالدة. ويستنتج من ذلك ضرورة اعطاء السرسوب خالل  اختبار االليزا الكشف

 ايام من الوالدة واستمرار المناعة االمية فى العجول الصغيرة حتى الشهر الرابع من الوالدة.
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