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A b s t r a c t  
 

Peste des petits ruminants (PPR) is an acute febrile viral disease of small ruminants. In se-
vere cases of PPR, when animals manifest clinical signs, virus-specific antigens can be detected in 
blood and/or tissue samples. In subclinically infected animals, PPR can only be diagnosed using 
serological testing. Taking into account their simplicity, high sensitivity and cost-effectiveness, the 
test systems for carrying out indirect or competitive enzyme-linked immunosorbent assay (c-ELISA) 
are considered most suitable to be used both for the disease diagnosis and seroepidemiological sur-
veillance. The up-to-date techniques for PPR serodiagnosis are developed on the basis of a recombi-
nant nucleocapsid (N) protein. Various options are being worked out to create test systems for PPR 
serodiagnosis, in particular, using polyclonal sera against N-protein for c-ELISA or some modifica-
tions of indirect ELISA. This work was aimed at studying the characteristics of the components of 
some ELISA experimental test systems for PPR diagnosis using a recombinant N-protein in indirect 
ELISA with a protein A peroxidase conjugate or in competitive ELISA using a peroxidase IgG con-
jugate obtained from polyclonal rabbit sera against the nucleocapsid protein. Owing to immunization 
of rabbits with the purified recombinant N-protein, sera with titers of 1:512 to 1:1024 in c-ELISA 
were obtained. The potential of constructing a test system for PPR diagnosis through indirect ELI-
SA, in which the peroxidase protein A conjugate was used to identify the PPR-specific antibodies 
bound to the antigen, has been demonstrated in experiments with sera from convalescent goats, as well 
as from rabbits immunized with the N-protein. It is important that the protein A peroxidase conjugate 
reacts with goat sera antibodies in immune complexes. The antibodies obtained from the blood serum 
of a rabbit immunized with the purified recombinant N-protein have been shown to react with the 
same epitopes as the positive goat serum antibodies. To construct c-ELISA test system for PPR serodi-
agnostics, a peroxidase conjugate was prepared using the IgG isolated from an N-protein specific rabbit 
serum. The sera from pigs immunized with the purified PPR virus and vaccinated against caprine PPR 
with the titers  1:64 as observed in the neutralization test (NT) were positive in c-ELISA in which the 
components of the experimental test system were used. The obtained results make it possible to posi-
tively evaluate the prospect of the developed test systems for PPR diagnostics.  
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Peste des petits ruminants (PPR) is an acute, contagious and economi-
cally significant viral infection of small ruminants (goats, sheep, gazelles, oryxes, 
white-tailed deer) manifesting the morbidity and mortality rate respectively 100 
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and 90% [1]. Clinically, the disease resembles the cattle plague and is character-
ized by severe hyperthermia, necrotic and erosive stomatitis, enteritis and pneu-
monia [2]. The transmission of the virus occurs through the secretions and ex-
cretions of infected animals when the close contacting to them of susceptible 
animals. Cattle, buffalos and pigs may be infected with the PPR virus through 
the natural way or experimentally, but in both cases, they become dead-end 
hosts because the virus cannot transmit from them to other animals [3, 4]. The 
immune defense of young animals for the period up to 4 months is acquired 
with the intake of colostral milk [5].   

The PPR virus belongs to the Morbillivirus genus of the Paramyxoviridae 
family [6-8]. The spread of one (Line 4) of the four known PPR virus lines is 
limited to Asia, and the other ones are spread in Africa (9]. 

In the laboratory diagnosing of the disease, the virus neutralization tests 
(NT) [10], the diffusion precipitation [11], counter immunoelectroosmophoresis, 
indirect immunofluorescence [12, 13] reactions, direct and indirect enzyme-
linked immunosorbent assay (ELISA) [14] as well as the competitive ELISA (c-
ELISA) based on monoclonal antibodies [15-18] are used for the detection of 
virus-specific antigens and antibodies.  

In severe cases of PPR lesion, when the clinical signs appear in animals, 
the viral antigens are detected in blood and tissue samples. In subclinically in-
fected animals, the PPR can only be diagnosed by serological testing. The neu-
tralization test for detecting the antibodies to the PPR virus is laborious, expen-
sive and requires using the infectious virus. It implies working with the cell cul-
tures and availability of qualified personnel. For these reasons, using NT for 
large-scale routine investigations is problematic. The alternative to NT is quick, 
inexpensive and sensitive serological tests based on various ELISA variants which 
are successfully used in the diagnosing of many diseases.   

In terms of simplicity, high sensitivity and cost-effectiveness, the test 
systems for indirect and competitive ELISA are considered the most suitable for 
diagnosing and seroepidemiological surveillance of PPR. They can be oriented 
for detecting the presence of hemagglutinin (H) [15, 16, 19] or nucleocapsid (N) 
protein [20-25]. 

It should be noted that in most of single-stranded RNA viruses including 
the PPR virus, the N protein is a highly conservative and the most immunogenic 
protein. This is conditioned by the fact that the N proteingene is located close to 
the 3-end of the virus genome and therefore is translated in the amounts ex-
ceeding any other structural proteins of the PPR virus [26]. The antibodies to N-
protein do not protect animals from the disease, but, given its immunogenicity 
and high production level, the N protein is considered the most acceptable anti-
gen for the development of the means for diagnosing PPR [27].  In addition, the 
N-protein apparently has both type-specific and cross-reactive epitopes which 
are preserved in the PPR virus from the lines originated from different geograph-
ical regions. Given these, modern means of the PPR serodiagnostics are devel-
oped basing on the recombinant N protein [28]. The peroxidase conjugates for 
the test systems based on various ELISA variants are prepared using the IgG of 
anti-species sera or monoclonal antibodies (MABs) to animal immunoglobulins, 
as well as the MABs to N protein. However, the accidental loss of MAB-
producing hybrid clones due to a laboratory accident or inappropriate storage 
conditions may cause problems in the test systems production [29]. Therefore, 
different test systems for the PPR serodiagnosis, in particular, those with using 
the polyclonal sera to N protein for c-ELISA or the modifications of indirect 
ELISA are studied. 

In this paper, we present the results of study of two modifications of the 
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test systems for PPR serodiagnosis, which we have created based on the recom-
binant N protein in comparison with the commercial ID Screen® PPR Compe-
tition kit (IDvet, France). The verification of the components of these test sys-
tems for the indirect and competitive ELISA based on the PPR-positive antisera 
of goats and pigs allow us to positively assess the perspective of using the test 
systems recommended by us for the PPR serodiagnosis. 

The objective of this research was the construction of test systems for 
diagnosing PPR basing on the recombinant N protein in the indirect ELISA 
with the peroxidase conjugate of protein A and in the competitive ELISA with 
the peroxidase conjugate of IgG of the polyclonal rabbit serum to nucleocapsid 
protein.  

Techniques. The animals (goats, pigs, rabbits) taken from the animal 
preparation sector (Federal Research Center for Virology and Microbiology,  
FRCVM) were kept under standard conditions and used in accordance with the 
requirements of GOST R 53434-2009 dated 02.12.2009 “Principles of Good La-
boratory Practice (GLP)”. During the period of acclimatization and experiment, 
the animals were placed in individual quarters and cages in accordance with the 
GLP requirements [30]. The briquetted compound feed and purified water were 
given ad libitum into feeders and drinking bowls. 

The goats were vaccinated with the dry cell-derived virus-vaccine against 
the Peste des petits ruminants (FRCVM) according to the vaccine administra-
tion manual.  

The vaccine strain 45G37/35-K of the PPR virus was taken from the 
FRCVM State Collection of Microorganisms. PPR virus proliferation and the 
determination of its infectious activity were performed respectively in polystyrene 
mattresses and 48-well plates (Costar, France). We used the Vero cell culture 
(collection of the Federal Research Center of Virology and Microbiology) in the 
Eagle MEM maintenance medium (PanEco, Russia) with 2.5% fetal bovine se-
rum. To assess titers, virus-containing material was sequentially diluted 10-fold 
in 4 replicates. The infected and control Vero cells cultures were kept at the 
temperature of 37 С in an air atmosphere with 5% CO2 with the replacement of 
the maintenance medium every 2-3 days. The results were estimated by the cy-
topathic effect during 10 days. The titer of the virus was calculated according to 
the Kerber’s method in the modification of Ashmarin and expressed in lg 
TCD50/cm3 [31].  

Two female goats (Nos. 1 and 2) of the Russian White breed were vac-
cinated 1 time subcutaneously at the age of 1 year. The blood was sampled from 
the goatlet (No. 3) born from the vaccinated female goat No. 1 at the age of 1 
month. The blood samples for investigation were collected from the adult female 
goats on the day 28 after the vaccination.  

Four pigs (Nos. 1-4) of the Large White breed weighing 25-30 kg were 
immunized 1 time with the purified concentrated PPR virus (strain 45G37/35-K) 
by 2.5 cm3 injections intramuscularly and intranasally, the titer 105 TCD50/cm3. 
The virions were purified by differential centrifugation method. For this, the vi-
rus cultural 30 cm3 suspension with the titer of 105 TCD50/cm3 was centrifuged 
at 5,000 g for 40 minutes (J68, Beckman Coulter, USA) to remove cell debris, 
the supernatant fraction was re-centrifuged through the sucrose cushion (20%, 
weight/volume) at 45,000 g for 4.5 hours (Avanti JXN-30, Beckman Coulter, 
USA). The supernatant fraction was decanted, and the precipitate was resus-
pended in 20 cm3 phosphate buffer (PBS, pH 7.2). The serum samples were ob-
tained from the blood taken from the pigs on days 0 and 28.  

Four rabbits (Nos. 1-4) of the Chinchilla breed weighing 1.5-2.0 kg were 
immunized with the purified recombinant N protein according to the following 
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scheme: No. 1 — on day 0 by intracutaneous injection into the foot pads of all 
four legs, 200 μg of N protein with the Complete Freund’s Adjuvant (CFA), and 
second time on day 25 by the intramuscular injection into the upper part of the 
thigh, then on days 50 and 57 by intravenous injection into the ear, 200 μg of N 
protein without adjuvant; No. 2 — injection of 40 μg of N protein to each leg 
similarly to No. 1; No. 3 – similarly to No. 1, but with the Incomplete Freund’s 
Adjuvant (IFA) No. 4 — similarly to No. 2, but with IFA. On day 64, the rab-
bits were dehematized post mortem. The IgG from the antisera was purified ac-
cording to the description [32]. The recombinant N protein of the PPR virus 
from the cell lysates of the pET32а/N/10 clone of E. coli obtained by us previ-
ously was purified by the metal chelate chromatography (Ni Sepharose HIS-
Select Nickel Affinity Gel, Sigma-Aldrich, USA) under native conditions. The 
protein was eluted stepwise with the aqueous solutions of imidazole (50, 100, 
250 and 500 mM). In the eluate fraction with 500 mM imidazole, the final con-
centration of the recombinant N protein after the dialysis against PBS was 
brought up to 2 mg/cm3. 

The neutralization test (NT) was performed with the 45G37/35-K strain 
of the PPR virus according to the recommendation of the OIE (World Organi-
zation for Animal Health), 2016 [2].  

The peroxidase conjugates of horseradish (Sigma, USA) with IgG or A 
protein (Sigma, USA) for the developed ELISA-based test systems were pre-
pared according to the description [33]. 

For the competitive or indirect ELISA on strips (Eppendorf, Germany) 
the purified recombinant N protein at the concentration of 0.25 μg/m3 was im-
mobilized in the carbonate-bicarbonate buffer (pH 9.6) (50 μl per well during 16 
hours at 4 С; 96-well plates, Corning, USA). Then, the wells were washed 
three times for 1.0 minute with 300 μl of PBS with 0.1% Tween 20 (PBS-t), 
then the active sites of polystyrene were blocked with PBS-t with 1% casein 
(blocking solution, 100 μl per well) during 1 hour at 37 С. Then the wells were 
washed once with PBS-t and moisture was removed. The sera were diluted in 
the blocking solution, poured into the wells (50 μl per well) and kept for 2 hours 
at 37 С. Then, after three-time washing with PBS-t, the conjugate from the 
commercial kit or the investigated conjugates diluted in the blocking solution 
were poured into the wells and incubated for 1.5 hours at 22 С, the wells were 
washed 3 times with PBS-t and then 100 μl of the chromogenic substrate ABTS, 
the 2,2'-azino-bis-(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt, 
(Thermo Scientific, USA) was added into the wells with H2O2. After 15-20 
minutes of incubation in the dark at 22 С, the results were recorded using a 
Sunrise spectrophotometer (Tecan, Austria) at  = 405 nm (OD405).  

The commercial ID Screen® PPR Competition kit (IDvet, France) de-
signed for detecting the antibodies to the PPR virus nucleoprotein in blood 
sheep and goats was the control test system. The conjugate in this kit is the pe-
roxidase-labeled monoclonal murine antibodies to the recombinant N protein of 
the PPR virus. 

The statistical processing of the obtained data was carried out using the 
Microsoft Excel 2010 software. We determined the mean values (M) and stand-
ard errors of the mean (±SEM). The average values of the indices were com-
pared according to the Student’s t-test. The differences were considered statisti-
cally significant at p < 0.05. 

Results. Initially, in order to obtain the rabbit polyclonal antibodies to 
the nucleocapsid protein of the PPR virus, four immunization schemes differing 
in the dose of the N protein administered to the animal (40 and 200 μg) and the 
Freund’s adjuvants type (complete or incomplete) were tested. The activity of 
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blood antibodies to the N protein in rabbits was investigated by the c-ELISA 
method using the commercial ID Screen® PPR Competition kit (Fig. 1). All 
the studied sera had the titer values 1:512-1:1024. When the dilution in these 
ratios the OD405 values were more than 2.5 times lower than when the last dilu-
tion at 1:8192 or with the control sera obtained before the immunization. The 
serum after immunization of rabbit No. 1 with N protein at the dose of 200 μg 
with the complete Freund’s adjuvant turned to be the most preferred. When its 
dilution at 1:1024 the OD405 = 0.2, whereas the similar optical density according 
to the interpolation results was achieved at the dilution of 1:172 for No. 2, 1:768 
for No. 3, and 1:256 for No. 4. 

 

  
Fig. 1. Activity of blood antibody to the N protein 
in rabbits No. 1-4 (1-4) immunized with the puri-
fied recombinant nucleocapsid protein of the peste 
des petits ruminants virus (lab infection). 

Fig. 2. Titration of protein A peroxidase conjugate 
using experimental strips with the negative (a) and 
positive (b) blood sera of rabbit No. 1 diluted 1:1024 
(indirect ELISA, M±SEM, n = 4, lab infection). 

 

In the model experiment, the positive and negative blood sera of the 
rabbit No. 1 in different dilutions were added into the wells with the immobi-
lized purified recombinant N protein. After the incubation and washing, protein 
A peroxidase conjugate in dilution of 1:500 was added. The results presented in 
Figure 2 confirm that the protein A peroxidase conjugate does not interact with 
the N protein directly and detects the rabbit antibodies positive to the N protein 
up to the serum dilution at 1:16384 that testifies about high analytical sensitivity 
of this indirect ELISA. The highest ratio of the OD405 for the positive and nega-
tive serum of the rabbit No. 1 was at their dilutions at 1:2048 (see Fig. 2).  

In order to detect the antibodies to the PPR virus in goats, the strips 
were sensitized with the purified recombinant N protein. Then, the negative and 
positive goat sera taken from the commercial kit or from the rabbit No. 1 in the 
dilution of 1:2048 were separately added to the wells. After the incubation with 
protein A peroxidase conjugate, according to the reaction results, the ratio of the 
OD405 values with the positive and negative goat sera amounted to 5.54, and 
with the sera of the rabbit No. 1 to 7.99. It is important that in our experiments 
the protein A peroxidase conjugate reacted with the goat sera antibodies being a 
part of the immune complexes. Thus, the obtained results testify about the pos-
sibility to use the protein A peroxidase conjugate in the test systems for diagnos-
ing PPR by the method of indirect ELISA (see Fig. 2).  

When developing the с-ELISA, it was necessary to assess the corre-
spondence of the antigenic determinants on the N protein, with which the anti-
bodies from the goat sera and the antibodies from the serum of the rabbit No. 1 
immunized with N protein interact. We found out, whether the antibodies of the 
positive goat serum from the commercial kit block the interaction of the anti-
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bodies of the positive serum from the rabbit No. 1 with the antigenic determi-
nants of the recombinant N protein. For this, the negative or positive goat sera 
were separately added into certain wells of strips with the immobilized N pro-
tein, and into other wells — first the negative or positive goat sera from the 
commercial kit were added, and then (after the incubation for 2 hours and 
three-time washing) the negative or positive serum of the rabbit No. 1 in dilu-
tion of 1:2048 was added. After washing, protein A peroxidase conjugate in dilu-
tion of 1:2000 was added into all wells. The results are presented in Figure 3. 

 

 

Fig. 3. Indirect ELISA with immobilized recom-
binant N protein, protein A peroxidase conjugate 
and different sera: 1 and 2 — the negative and 
positive goat sera, respectively, from the com-
mercial ID Screen® PPR Competition kit 
(IDvet, France); 3 — adding the negative goat 
serum from the commercial kit followed by 
adding the negative serum of the rabbit No. 1; 
4 — adding the positive goat serum from the 
commercial kit followed by the negative serum 
of the rabbit No. 1; 5 — adding the negative 
goat serum from the commercial kit followed by 
the positive serum of the rabbit No. 1; 6 — add-
ing the positive goat serum from the commercial 
kit followed by the positive serum of the rabbit 
No. 1 (М±SEM, n = 4, lab infection). 

 

The pre-incubation of the immobilized N protein with the negative or 
positive goat serum from the commercial kit followed by incubation with the 
negative blood serum of the rabbit No. 1 leads to an unreliable change (p > 
0.05) of the OD405 indices. The successive incubation of the positive goat serum 
and the positive serum of the rabbit No. 1 led to the increase of OD405 from 
0.70 to 1.00 (p < 0.05) (see Fig. 3). It follows from the aforesaid that in the rab-
bit immunized with the purified recombinant N protein the antibodies react 
mainly with the same antigenic determinants as the antibodies from the positive 
goat serum. At the same time, there is a probability that the antibodies from the 
serum of the rabbit ¹ 1 react with the antigenic determinants which are inac-
cessible for the antibodies from the PPR-positive goat serum.  

 

Fig. 4. Titration of the of rabbit IgG-based pe-
roxidase conjugate on the experimental strips 
with the negative (a) and positive (b) sera of the 
rabbit No. 1 in dilution of 1:1024 (competitive 
ELISA, М±SEM n = 4, lab infection). 

 
For creating the test system for 

the PPR serodiagnosis in c-ELISA, 
the peroxidase conjugate based on the 
IgGs isolated from the positive serum 
of the rabbit No. 1 has been prepared. 
The prepared conjugate was titrated on 
the experimental strips with the puri-
fied recombinant N protein immobi- 

lized in wells in the dose of 0.0125 μg per well and with using the negative and 
positive sera of the rabbit No. 1 in dilution of 1:1024 (Fig. 4). 

According to the results of c-ELISA, the ratio of OD405 with the nega-
tive and positive sera of the rabbit No. 1 with the conjugate amounted to 2.66 at 
1:500 dilution, to 3.60in at dilution 1:1000 , 3.38 at 1:2000, 4.25 at 1:4000, and 
1.59 at 1:8000. The 1:4000 dilution of the conjugate has been adopted as the 
operating dilution. The conjugate has not reacted with the control antigen pre-
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pared from the untransformed 16-hour E. coli culture Rosetta 2(DE3)pLysS. 
Then, in c-ELISA on the experimental strips with using the conjugate 

we prepared or the commercial conjugate, we compared the commercial goat 
sera with the sera of the rabbit No. 1 (Table 1). In case of both conjugates the 
results were positive, but the ratio of the OD405 values for the negative and posi-
tive goat sera with the commercial conjugate was higher than with the peroxidase 
conjugate of the IgGs of the rabbit No. 1. 

1. Comparison of the negative and positive goat sera from the commercial ID 
Screen® PPR Competition kit (IDvet, France) and the sera of the rabbit No. 1 
(competitive ELISA, M±SEM, n = 3, lab infection) 

Serum 
Experimental conjugate, 1:4000 Commercial conjugate 

serum of the rabbit 
No. 1 

commercial goat sera 
serum of the rabbit  
No. 1 

commercial goat sera 

Negative () 0.63±0.04 0.46±0.03 0.56±0.05 0.59±0.03 
Positive (+) 0.08±0.01 0.17±0.01 0.07±0.01 0.10±0.00 

/+ 7.9 2.7 8.0 5.9 
 

2. Comparison of neutralization test and competitive ELISA (experimental test sys-
tem) for vaccinated goats and pigs inoculated with the peste des petits ruminants 
virus (M±SEM, n = 3, lab infection) 

Serum 
Animals  

pigs goats 
No. 1 No.  2 No.  3 No.  4 No.  1 No. 2 No. 3 

N e u t r a l i z a t i o n  t e s t  
Titer  1:64 1:128 1:64 1:128 1:32 1:128 1:4 

C o n c u r r e n t  E L I S A  t e s t   
Negative () 1.21±0.13 1.17±0.09 0.89±0.07 0.90±0.08 0.30±0.02 0.32±0.02 0.33±0.04 
Positive (+) 0.33±0.05 0.32±0.02 0.30±0.02 0.33±0.01 0.18±0.01 0.10±0.01 0.17±0.01 

/+ 3.7 3.6 3.0 2.7 1.7 3.2 1.9 
 

Using the components of the experimental test system, i.e. the strips with 
the immobilized purified recombinant N protein and IgG peroxidase conjugate of 
the rabbit No. 1 immunized with N protein, the sera of four pigs inoculated with 
the purified vaccine PPR virus (Nos. 1-4), two vaccinated female goats (Nos. 1 
and 2) and a 1-month-old baby goat (No. 3) born from the vaccinated goat (No. 
1) were investigated (Table 2). All sera of the pigs inoculated with the purified 
PPR virus turned out to be positive in the c-ELISA because the ratio of the OD405 
values for the negative and positive sera was more than 2.5. Among the two vac-
cinated goats, the antiserum of the goat No. 2 turned out to be positive. According 
to NT data, all investigated sera were positive, however, the titer of the virus-
neutralizing antibodies in goat No. 2 was higher than in goat No. 1. The obtained 
data testify that in the competitive variant of ELISA, the peroxidase conjugates 
obtained on the basis of IgGs of the rabbits immunized with the purified recombi-
nant N protein of the PPR virus can be used for diagnosing the PPR virus. 

The advantage of serological analysis of PPR is that antibodies to the 
PPR virus can be detected in convalescence animals [34]. We compared the re-
sults of indirect ELISA obtained with the system developed by us and with the 
test system of Indian specialists, in which the purified virions of the attenuated 
PPR virus grown in the Vero cell culture were used as the antigen, and the pe-
roxidase conjugate of the rabbit IgG was used against the goat IgG [17]. The test 
system included the standard controls (conjugate, negative goat and sheep serum 
with high and low antibodies’ titer values). The average values of OD405 in goats 
in the case of negative sera and sera with high and low antibody titer values were 
respectively 0.19±0.07, 1.13±0.09 and 0.75±0.08. However, OD405 values with 
the samples of control panel of the sheep serum were 0.15±0.05, 0.95±0.08 and 
0.49±0.07. In the opinion of the authors of that paper, this is due to the incom-
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plete cross-reactivity of the anti-goat conjugate with the sheep antibodies. The 
average values of OD405 for the “zero” control reaction (the reaction between 
the convalescent goat antibodies to the PPR virus and the conjugate in the ab-
sence of the antigen) and for the control with the conjugate without antibodies 
were respectively 0.14±0.05 and 0.12±0.02 [17]. In our researches with the ex-
perimental test system for indirect ELISA with the negative and positive goat 
sera from the commercial kit, the OD405 value amounted to 0.13 and 0.70, and 
with the negative and positive rabbit sera No. 1 when the dilution in 1:1024 ra-
tio, it was 0.09 and 0.74. It is known that goat immunoglobulins weakly bind to 
A protein [35]. It was also reported that binding of the antigen by the Fab frag-
ments increases the affinity between the Fc fragment of IgG and A protein [36]. 
This expands the possibility of using A protein in ELISA because it makes it 
possible to use animal IgGs weakly interacting with it. Thus, the goat and sheep 
IgGs bound to the antigen interact with A protein 100 times more intensive 
than without the antigen. It is important to note that in our experiments, the A 
protein’s peroxidase conjugate have reacted with the goat serum antibodies. So, 
the obtained results testify about the possibility of using of the A protein’s pe-
roxidase conjugate in the test systems for diagnosing PPR by the method of 
indirect ELISA.  

In order to replace the neutralization test when wide-scale investigation 
of animal blood, it was previously proposed to use the c-ELISA based test sys-
tem in which the lysate of the cell culture infected with the attenuated strain of 
the PPR virus and the monoclonal antibodies obtained for the neutralizing 
epitope of H protein were used as the antigen [37]. In the opinion of the cited 
publication’s authors, the advantages of the said test system are the simplicity, 
quick obtaining of the result, less dependence on the serum samples’ quality 
and convenience when investigating a large number of samples. Its sensitivity 
relative to the NT (neutralization test) was 92.2%, specificity – 98.4%. The 
authors note that usually in blood, the antibodies’ titers in c-ELISA were by 1-
3 log2 lower than in NT. Typically, the antibody titers in NT after the vaccina-
tion, especially in sheep, ranged from 1:8 to 1:16. The sera with low antibody 
titer values in NT were negative in c-ELISA. Therefore, for identifying positive 
samples it was proposed to choose the low cut-off (average negative value +2 
standard deviations) [38]. 

So, it was found that in rabbits immunized with the purified recombinant 
N protein of the peste des petits ruminants (PPR) virus, the antibodies which 
react mainly with the same antigenic determinants of this protein as the antibod-
ies of the PPR-positive goat serum are produced. We have created and tested the 
experimental test system for the PPR serodiagnostics by competitive ELISA (c-
ELISA) based on the recombinant N protein and peroxidase conjugate based on 
IgGs from the N-protein-specific rabbit serum. When using the proposed test 
system, it was shown that the animal sera with titers of the antibodies to the 
PPR virus in the neutralization test of 1:64 and higher in c-ELISA were positive. 
In terms of the ratio of the OD405 values for negative and positive goat sera, the 
results obtained using the commercial ID Screen® PPR Competition test system 
(IDvet, France) were 2 times higher than with the experimental one. The ob-
tained results allow us to positively evaluate the perspective of indirect and com-
petitive ELISA-based test systems we created for the PPR serodiagnosis.  
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