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Summary 
 Humoral immune response of Zebu bovine breed yearling calves to 

vaccination against rinderpest was studied.  6/9 of the vaccinated calves 

seroconverted three weeks post vaccination with a mean peak PI of 61.6. 3/9 did 

not respond to vaccination and Abs against peste des petis ruminants were 

detected in their prevaccination sera.  Mean peak PI of 66.6 was demonstrated 

by sera of the vaccinated calves on challenge with the virulent RPV-RB strain 

35 days postvaccination.  None of the vaccinated calves succumbed to challenge.  

Introduction 

 Rinderpest is an infectious viral disease that affects all cloven-

footed animals.  Cattle and buffaloes were found to be highly 

susceptible with varying degrees of morbidity and mortality rates 

(Radostits et al., 2000).  Immunogenicity of the virus was known very 

early and trials to immunize calves commenced as early as 1915 

(Brown, 1958).  The fact that all known rinderpest virus (RPV) strains 

belong to genus, Morbillivirus, paved the way for derivation of many 

vaccinal strains capable of inducing protection against the disease 

(Murphy et al., 1999).  This homologous antigenicity is due to the 

nine commonly shared specific polypeptides in all RPV – infected 

cells, probably, reflecting the basic structural similarity of the surface 

Ags (Prakash et al., 1979). 
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Vaccination and/or infection with RPV conferred solid life 

long protection against either parental or natural challenge (Plowright, 

1957).  Resistance to infection on the other hand, was claimed to be 

associated with presence of humoral Abs (Kobune et al., 1976). 

In an attempt to investigate one aspect of the proposed 

multifactorial  nature  of   the   unsettled   problem   of   prevalence  of  

rinderpest in this part of Africa, the pattern and magnitude of the 

humoral immune response to vaccination against the disease under 

Sudan condition was studied. 

Materials and Methods 

Viruses: 

Rinderpest virus vaccine strain: 
The vaccine strain rinderpest bovine old Kabete (RBOK) 

produced according to Plowright and Ferris (1962) in the Central 

Veterinary Research Laboratories (CVRL), Soba, Sudan, was used for 

vaccination of the subject calves.  The vaccine was a primary bovine 

kidney cell culture passage 98-Khartoum passage 3, in the form of 200 

dose freeze-dried product.  Before being used, 10-fold dilutions from 

pools of the reconstituted freeze-dried material were titrated by 

Spearman-Kärber method according to Villegas and Purchase (1980) 

using suspensions of 2x10
5
 cells/ml of secondary bovine kidney cell 

culture. The working solution 1x Glasgow modified minimum 

essential medium (Sigma) supplemented with 200 iu/ml penicillin, 

100µg/ml streptomycin, 10mg/ml gentamycin, 50 iu/ml mycostatin and 

5% negative anti-RPV bovine serum, was used as growth medium.  All 

cultures were incubated at 37
o
C and observed for CPE while changing 

the medium in intervals or when pH changes to a certain degree of 

acidity.  

Rinderpest virus challenge strain: 
 Rinderpest virus-reedbuck (RPV-RB) strain (Bovine kidney 

cell culture passage 3) was used for challenge of the experimental 

calves. Before being used 200µl of the 10-fold dilutions of the 

reconstituted freeze-dried virus material was titrated onto primary 

kidney cell culture by Spearman-Kärber method (Villegas and 

Purchase, 1980). The working solution 1x Glasgow modified 

minimum essential medium (Sigma) supplemented with 10mg/ml 

gentamycin, 50iu/ml mycostatin and 5% negative anti-RPV bovine 

serum, was used per each 25cm
3
 tissue culture plastic flask (Falcon).  
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The cultures were observed for CPE while changing the 

medium in intervals or when pH changes to a certain degree of acidity 

after incubation at 37
o
C. Pools of the second and third harvests of the 

inoculated virus were used for challenge. Infectivity of these aliquots 

was determined by daily recordings of the rectal temperature and 

observation of the clinical signs following subcutaneous inoculation of 

a RPV susceptible yearling calf with 10
5.35

 TCID50%/ml. 

Experimental animals: 
 Twelve RPV susceptible Zebu yearling calves were used. All 

calves were kept within the premises of the CVRL, Soba, Sudan, and 

examined for presence of blood parasites using blood films. These 

clinically healthy calves were given an intramuscular dose of 2.5mg/kg 

body weight of 5% buparaquone (Butalex).  Simultaneously, all calves 

were dewormed with 250 mg/50kg of 2.5% albendazole drench.  

Fourteen days later a dose of 1ml/50kg body weight of ivermectin was 

administered subcutaneously to each calf. 

Immunization schedule: 
 All calves were randomly allocated into 9 subject and 3 control 

subgroups. The subject subgroup received a subcutaneous dose of 

10
2.75

 TCID50%/ml/animal of RBOK vaccine strain at 98 passage 

level, Khartoum passage 3. 

All vaccinated calves were given 10
5.35

 TCID50%/ml/animal of 

RPV-RB at day 35 of vaccination. Control calves were challenged at 

the same time using the same protocol used for each member of the 

vaccinated subgroup. 

Samples: 

Serum: 
 The vaccinated calves were bled before vaccination (day zero) 

and then daily starting from day five to day 21 and at day 30 and 35 

postvaccination (PV). Postchallenge (PC) serum samples from both 

vaccinated and control subgroups were collected on day zero (day 35 

PV) and then on day one, three, five, seven, nine, 11, 13 and 15 PC. 

Determination of the humoral immune response: 
 All reagents were included in pre-titrated kit obtained from the 

Food and Agriculture Organization World Reference Laboratory for 

Rinderpest (FAO WRLRP), Pirbright, IAH, UK. 
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Rinderpest ELISA antigen: 
The rinderpest ELISA antigen was a RBOK vaccine strain of 

RPV cultured on Madin-Darby bovine kidney cells supplied as one-ml 

freeze-dried aliquots. 

Peste des petits ruminants ELISA antigen:  
 The peste des petits ruminants ELISA antigen was a vaccine 

strain of peste des petits ruminants virus (PPRV) cultured on lamb 

kidney (LK) cells supplied as one-ml freeze-dried aliquots. 

Control sera: 
 Control sera were supplied as one-ml freeze-dried aliquots of 

strong positive {percentage inhibition (PI) in the competitive ELISA 

80-100}, weak positive (PI 51-81) and negative (PI-25 to +25) anti-

RPV bovine and anti-PPRV lamb sera. 

Monoclonal antibodies: 
 One-ml freeze-dried monoclonal antibodies (MAb) directed 

against rinderpest and peste des petits ruminants haemagglutinins 

were supplied as freeze-dried hybridoma culture supernate.  The 

internal quality control value (PI) was between –19 and +20. 

Rabbit anti-mouse immunoglobulins: 
 Supplied in the form of freeze-dried rabbit anti-mouse 

immunoglobulins (conjugated to horseradish peroxidase.  The PI was 

between 95 and 105. 

Test procedure: 
A solid-phase microtitre competitive ELISA was used for 

quantitative and qualitative assay of the test sera.  Flat-bottomed 

polystyrene micro-ELISA plates (Nunc-immuno Maxisorb plates, 

Copenhagen, Denmark) were used. The procedure followed was that 

of Anon (1991) in which volumes of 50µl of each reagent were used 

in all the steps of the test unless otherwise indicated. The incubation 

temperature was 37
o
C for one hour during each step and plates were 

washed 3 times after each step. 

 The reconstituted pre-titrated Ag diluted to 1:100 in PBS 

appropriate for the test was adsorbed onto the plate. Then, 1: 5 

dilutions of the test and control sera were added.  The dilution was 

made by addition of 10µl of the test sera to the pre-added 40µl 

blocking buffer {0.1%v/v polyoxyethylene sorbitan monotarerate 

syrup (Tween-20) and 0.3% v/v negative anti-RPV or PPRV serum}.  

This step was followed by addition of 50µl of the 1:100 dilution of the  
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reconstituted pre-titrated MAb. Mab control wells  received  50µl  of  

the  same  concentration.  

Conjugate control wells, however, received 100µl blocking 

buffer followed by 50µl of appropriate dilution (1:1000) of rabbit 

antimouse H2O2-conjugate.  Finally, freshly prepared ortho-phenylene 

diamine containing 0.004% v/v H2O2 was added. All plates were 

incubated at room temperature for 10 minutes, and then the reaction 

was stopped by the addition of 50µl 1M H2SO4. 

 A multichannel spectrophotometric ELISA plate reader 

(Multiskan) fitted with an interference filter of 492 nm read the test.   

The means of the results were expressed in terms of percentage 

inhibition (PI) according to the formula: 

PI = 100-{(mean OD of test wells/mean OD of cm) x 100} 

Where OD is the optical density value and cm refer to the MAb control.  

Inhibition values greater than 50% were regarded as positive sera. 

Results 

Serum antibody levels of the vaccinated calves: 
 The serum antibody level of the subject vaccinated calves is 

shown in Fig. 1. Sera of 6/9 of the vaccinated calves demonstrated 

positive Abs against RPV with a mean PI of 61.6 three weeks PV. No 

positive Abs against RPV were detected in sera of 3/9 of the 

vaccinated calves, but positive Abs against PPRV were detected in 

their prevaccination sera. 

Serum antibody levels of vaccinated and challenged calves: 
 Serum antibody level of the actively immunized and later 

challenged subgroup is shown in Fig. 1. The mean highest 

postchallenge PI of the vaccinated calves was 66.6.  None of the 

vaccinated animals succumbed to challenge. 

Discussion 

 In this study slight insignificant rise in mean Ab titres was 

observed at day five of vaccination. The first positive humoral 

immune response was detected between day 14 and 17 of vaccination 

when 66% (6/9) of the vaccinated calves seroconverted with mean PI 

of 51.5.  This result is slightly similar to that of Opuda-Asibo et al. 

(1993) when 50% of the adult vaccinated ankole cattle seroconverted 

three weeks PV. The pattern of increase in titres was continued and 

mean peak PI (61.6) was detected as early as day 21 following 

vaccination. The rise in titres was followed by a slight decline, which  
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maintained a plateau pattern till challenge on day 35 PV.  Significant 

seroconvertion among the vaccinated calves with a mean peak PI of 

66.8 was detected five days PC.  

The fact that the primary response is relatively weak was 

probably due to the initial immunosuppressive nature of the virus, 

together with the fact that the challenge did elicit a strong yet slow 

anamnestic response. No increase in Ab titres was observed till the 

end of the experiment. The mean peak PI values from both post-

vaccination and challenge sera were lower than that of the 

experimental Angus calves (unpublished data). Variation in the 

genetic constitution of the two breeds besides the endemicity of 

rinderpest in the area of the study might explain this observation. 

The detection of Abs against PPRV in sera of the three 

rinderpest-vaccinated non-responder calves might justify non-

responsiveness owing to cross-neutralization with the vaccine virus.  

Abs against PPRV had already been detected in previous 

serosurveillance studies (El Amin and Hassan, 1999). 

The resistance of the vaccinated calves to challenge with the 

virulent RPV-RB strain reflects the solid immunity they gained either 

due to primary RPV-Abs production in the responder calves or to 

cross-neutralization with PPRV-Abs detected in the prevaccination 

sera of the three vaccinated non-responder animals.  

This situation necessitates further investigations to see whether 

peste des petits ruminants, when it crosses the species barrier, attains 

pathogenic potential for cattle or modulates vaccination against 

rinderpest. 
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