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Abstract 

H 0 fir e k B. , Mar taG ran' t 0 v , : Demon
stration of Antibody to Bovine Leukosis Virus by the ELISA 
Test. Acta vet. Bma, 57, 1988: 133-146. 

The ELISA test and the iDlDunodiffusion test were compared 
for their suitability to detect antibody to bovine leukosis 
virus (BVL) in milk of dairy cows. Sensitivity of the immuno
diffusion test in the determination of BLV antibodies in milk 
proved to be low: positive response was obtained only in 37.7% 
of the dairy cows in which the respective serum antibodies 
were demonstrated. On the other hand, the ELISA method aaployed 
under the same conditions, yielded 96.3-100 % identical results 
in serum and milk. A highly positive correlation between the 
antibody titre in milk and serum was demonstrated. !he antibody 
titre in milk compared with that in serum was approximately 
25. times lower. It is concluded that the determination of BVL 
antibodies in cow' s milk is a suitable method of detection 
of leukosis reagents. 

Enzootic bovine leukosis, antibody,serum, milk. 

A widespread survey of enzootic bovine leukosis (EBL) incidence carried 
out in Czechoslovakia in the years 1982-1984 yielded a fairly good overview 
as to the infection of herds with this serious disease and enabled to set 
up a program of eradication (B end a 1984). Eradication of EBL in foci 
of its occurrence is based upon timely identification of serologically 
positively reacting animals and their iDlDediate culling. Therefore, two 
serological methods, iDlDunodiffusion (ID) and ELISA tests have been 
introduced into the routine practice along with other tests. Results 
obtained by these methods in the EBL eradication in large-scale cattle 
operations (H 0 fir e k et a1. 1985) were pUblished; repeated 
serological examination and elimination of the reagents proved to be an 
effective control measure. 

The demonstration of BLV antibodies is usually carried out in serum of 
examined animals. However, in the eradication program these blood samplings 
represent a hard and dangerous labour. Furthermore, blood is a potential 
source of infection and contamination of the environment especially during 
mass blood sampling. Therefore, less hazardous surveillance methods have 
been looked for, e.g. antibody detection in cow s milk: ( A 1 tan e.r 
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et al. 1982; Tom a et al. 1984; Z a j a c et al. 1984; F ran c et 
al. 1984). 

In this work, detection of BLV antibodies in milk was attempted with 
particular attention paid to comparison of the ELISA and immunodiffusion 
test sensitivities. Using the ELISA method we also compared the onset of 
antibody production induced by experimental and natural contact infection, 
the phase of lactation and milk yield being taken into consideration as 
well. The final aim of our study was to evaluate the reliability of ~LV 
antibody detection in milk from the viewpoint of routine diagnosis and 
eradication of EBL in its occurrence foci. 

Materials and Methods 

In a herd infected with EBL for a long time we examined 87 dairy cows, 
45 out of them showing a positive reaction when tested for specific BLV 
antibodies. Three serological methods were used: serum neutralization test 
(PsNT) , (Z a v a d a et al. 1978), ELISA test and immunodiffusion test 
(ID) • 

Milk samples of the 45 positive animals were examined first by the ID 
test, antibodies to BLV being determined in fresh milk, in whey obtained 
by artificial coagulation by Lactochym and in whey obtained by natural 
coagulation of milk. 

In the second experiment in the same group of 45 cows a parallel 
,examination of serum and milk by the ELISA method was carried out and 
siorultaneously the titre of BLV antibodies was determined. The procedure 
was repeated using the ID test. 

Fourteen animals of this herd (they were housed together in a smaller 
cow-house) were selected for repeated examination for the presence of anti
bodies to BLV in serum and milk. These animals were also examined by 
repeated serum neutralization test. Out of them 8 were positive (Table 5) 
and 6 negative (Table 7) (3 of them were infected experimentally by i.p. 
inoculation of 1 ml of blood of a virus-positive donor). The remaining 
three cows were negative and used as controls, being, however, in contact 
with positive and experimentally infected animals. The interval of 
examination ranged from 7 to 14 days, the entire experimental period lasted 
67 days. A total of 122 parallel milk and blood samples were taken from 
the 14 animals. 

The illll1lllIiodiffusion test was carried out in agarose gel using a 
micromethod. A cOlllllercial antigen Agebion (Bioveta, Nitra, CSSR) was used. 
The indirect immunoperoxidase test ELISA was carried out using the ELISA 
sets for diagnosis of EBL (Bioveta, Ivanovice na Bane, CSSR). The results 
were evaluated spectrophotometrically on a Titertek Multiscan apparatus. 
For the serum neutralization test (PsNT) the pseudotype virus of vesicular 
stomatitis and virus of bovine leukosis was used (Z a v a d a et al. 1978). 
The virus detection in the donor whose lymphocytes were used for 
experimental infection was carried out using the syncytial test 
(F err e r and Dig 1 i 0 1976). 

Results 

In the first part of our work, suitability of the ID test 
for detection of antibodies to BLV in cow s milk was ex-
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plored. The results are given in Tab. 1. The final 
percentage (31.1 - 37.7%) of animals in whose milk or whey 
the BLV antibodies were found. exceeded only slightly 
the values obtained by hematological examination. The 
sensitivity of the ID test in the determination of BL V 
antibodies in milk was so low that its use in EBL eradication 
scheme is out of question. 

Numller 
animals 

examined 

45 

100 % 

Table 1 

Results of RLV antibody determination 
in milk using the immunodiffusion test (ID) 

Method of 
PsNT ID 

serum 

45 

100 % 

serum 

45 

100 % 

examination 
ID 

fresh 
milk 

17 

37.7% 

ID 
whey 

(chem 
rennet) 

14 

31.1% 

ID 
whey 

natural 

15 

33.3% 

PsNT - Pseudotype neutralization test 

We therefore examined the same animals using the ELISA 
test. The results are given in Table 2 and in Fig. 1 and 2. 
The results indicate a statistically significant correlation 
between the titre of BLV antibodies in milk and serum in 
the group of cows with normal lactation only. This 

n - 45 

Table 2 

Results of the BLV antibody determination 
in milk using the ELISA test 

ELISA 
+ 

ELISA Average 
log. 

titer 
linear 

Correlation 
coefficient 

---------------------------------------------------------------------------

serum 

milk 

n - 35 

serum 

milk 

45 o 

45 o 

2.S4!0.42 ~ 700!103 

1.71!0.S6 ~ 52!26 
0.15 

till the culling of dry or with colostrum dairy cows 

34 

34 

o 

o 

2.71!0.40 ~ 520!76 

1. 32!0. 53 ~. 21!S 

P(O.Ol statistical significance 

0.57 
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Fig. 1. Correlation between ELISA titres of the BLV antibodies in serum 
and milk of dairy cows (the entire group) infected with enzootic bovine 
leukosis 
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Fig. 2. Correlation between ELISA titres of the BLV antibodies in serum 
and milk of lactating dairy cows infected with enzootic bovine leukosis 
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correlation was not significant when the entire group of 
animals was evaluated with cows producing colostrum or 
dry cows included. In the periparturient period the titre 
of BLV antibodies in the secretion of the mammary gland 
increased considerably (Fig. 1 and 2). Our results further 
indicate that the ELISA method sensitivity is so high that 
using milk, where the antibody concentration is 13-25 times 
lower than in serum, all serologically positive animals out 
of 45 dairy cows were . detected. The serum antibody titre 
found in positive animals, demonstrated also by the PsNT 
test, ranged from 80 to 3200. In milk, this value was within 
the interval 2 to 256, and higher titres (up to 3200) were 
found only in dry cows yielding usually but few ml of 
secretion. 

In Tables 3 and 4 the results of the positivity of the 
ID test in dependence on the titre of antibodies to BLV 
in serum and milk found by the ELISA method are shown. 
They suggest that this method is' by 20% and 63% more sen
sitive in serum and milk, respectively, when compared with 
the ID test, the sensitivity of which decreased with dropping 
titre of the antibodies to BL V as detected by the ELISA 
test. 

In the third part of our work, repeated examinations 
of the experimental animals were carried out. The results 
of this experiment are in part presented in Tables 5 and 
6 showing the results of ELISA tests in serum and milk 

Table 3 

Serum antibody titre detected by the ELISA method 
method compared to the results obtained by the immunodiffUSion test 

ELISA 
titre 

in milk 

80 
160 
320 
640 

1280 
1600 
3200 

Total 

Number 
of animals 
examined 

ELISA positive 

5 
7 

10 
5 

10 
6 
2 

45 

Immunodiffusion test 
number of animals 

positive negative 

3 2 
3 4 
8 2 
4 1 

10 0 
6 0 
2 0 

36 9 

Sensitivity 
ID x 100 % 

ELISA 

60 
43 
80 
80 

100 
100 
100 

80 
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Table 4 

Milk antibody titre detected by the ELISA method 
compared to the results obtained by the immunodiffusion test 

ELISA 
titre 

in milk 

2 
4 
8 

16 
32 
64 

128 
256 

(400 

NlUDber 
of animals 
examined 

ELISA positive 

4 
3 
4 
5 
6 
5 
2 
7 
9 

Immunodiffusion test 
nlUDber of animals 

positive negative 

0 4 
0 3 
0 4 
0 5 
0 6 
0 5 
1 1 
7 0 
9 0 

Sensitivity 
ID x 100 % 

ELISA 

0 
0 
0 
0 
0 
0 

50 
100 
100 

Total 45 17 28 37 

in cows naturally infected and having antibodies against 
BL V . However, the titre of BLV antibodies in their serum 
and milk underwent a certain fluctuation. Some animals 
had a high antibody titre (cow No.4) whereas some had 
a relatively lower titre (cow No.2). It was also found that 
in animals at the end of lactation or at the onset of dry 
period the titre of BLV antibodies increased in milk or 
milk secretion, and persisted at higher concentration for 
2-3 days after parturition (cows No.9 and 13). However, 
in serum of these animals a decrease in antibody titre 
occurred. At very low serum titres the BLV antibodies 
in milk (cow No.6) were not always demonstrated at repeated 
examinations. From Table 6 it is evident that in serum the 
antibody titre ranged mostly between 160 and 1280, the 
findings in milk being somewhat different. The positive 
titre of BLV antibodies of lactating cows were within the 
range of 2 - 128, with the frequency peak between 16 and 
32 whereas in dry cows or those immediately after parturition 
the titres were very high (3200 - 12 800). 

Further results are shown in Table 7, gIvmg a survey 
of titres of BL V antibodies found in experimentally infected 
cows. They were obtained by repeated examinations of serum 
and milk. In experimentally infected cows the increased 
antibody titre was found already on days 13-27 after 
infection, the ELISA titre ranging from 80 to 640. At the 
same time, the positivity was also demonstrated by the 
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Fig. 3. Correlation between ELISA titres of the BLV antibodies in serum 
and milk of dry dairy cows only infected with enzootic bovine leukosis 

serum neutralization test. In milk, the appeareance of BLV 
antibodies was slightly delayed as against the serum titres. 
In cow No.3, having a relatively high titre in serum and 
milk, the difference in their appearance was 14 days, in 
cow No. 10 as many as 40 days. In cow No. 18 the 
difference was 14 or 40 days since no antibodies were found 
at each examination (on day 55 post infection no antibodies 
in milk were. found). In this experiment, serologically 
negative cows, being in contact with the experimentally 
infected ones were also examined. In cow No. 11, no BLV 
antibodies were found on repeated examination of milk and 
serum. In two other animals (No. 14 and 17) higher titres 
of BLV antibodies were observed on days 13 and 27 after 
inoculation with the EBL virus. Their appearance was, 
however, transient, since no titres were detected later 
and their magnitude of 40 and 80 could not be regarded 
with certainty as demonstration of EBL infection. Relatively 
high titre of BL V antibodies was, however, observed in 
milk beginning day 13 after contact with experimentally 
infected cows. These animals were in dry period. There 
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are two explanations possible: in the first case, a specific 
reaction to contact with BLV can be considered. The ELISA 
method, due to its high sensitivity, enabled a very early 
detection of antibodies.. They were also found in milk since 
the animals under study were dry and a high titre of 
antibodies is usually found in dry cows. On the other hand, 
a nonspecific reaction should also be considered. This is 
supported by the fact that particularly in serum antibodies 
can be demonstrated for a limited period of time and. that 
in no case antibodies were detected by the serum 
neutralization test. 

Discussion 

Comparative studies on serologically defined animals have 
shown that the sensitivity of the ID test employed for 
detection of BL V antibodies in milk is very low, and that 
its use in eradication programs is not suitable. We further 
proved that reliability of the ELISA test for this purpose 
is very high. In a group of 45 dairy cows in which 
antibodies to BLV were found in serum both by serum 
neutralization and ELISA tests, positive reaction in milk 
was demonstrated by the ELISA test in all animals examined. 
We thus confirmed the results obtained by others (B a n et 
al. 1982; Z a j a c et al. 1984; E I 0 i t et al. 1987). 

Some of the selected cows were followed at weekly intervals 
over a long period. In periparturient period, the titre of 
BL V antibodies in their blood serum decreased as reported 
by other authors (T 0 m a et al. 1984). Our research 
completed these findings by the observation of the antibody 
titre in the mammary gland secretion rising significantly 
in the dry period. This increase persisted also after 
parturition (Table 5). A significant correlation was found 
between the antibody titre in serum and milk in lactating 
cows (Fig. 2), except for the dry and colostrum-producing 
ones (Fig. 1). No such relationship was therefore found 
for the two last-mentioned groups (Fig. 3) since higher 
titres were often found in their milk secretion as against 
their blood serum. The fact that in one out of 8 cows very 
low titres of BLV antibodies were demonstrated cannot, 
however, be neglected. We failed to confirm these low titres 
by repeated examination so that in three out of ten repeated 
examinations the animal was declared negative. The reliability 
of BLV antibodies detection in milk in repeated examinations 
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reached 96.3 %, the erroneous results in comparison with 
serum were 3.7 %. This value corresponds closely to that 
of Tom a et al. (1984) who reported 4.1 % of erroneous 
results in milk, drawing attention to the fact that these 
values may be due to the low titre of antibodies in dairy 
cow·s milk. This substantially lower titre of BLV antibodies 
in milk as compared with that in blood serum may also 
account for the fact that the antibody occurrence in milk 
is delayed as against serum by 14 to 28 days (Table 7). 
This was shown in our experimentally infected animals. 
It is likely that in natural infection this difference would 
be even larger. 

The ID test was shown to be unsuitable for BLV antibodies 
in cow· s milk. In conclusion, detection of antibodies to 
BL V in milk by the ELISA method seems to be a suitable 
screening method for the EBL eradication programs. Using 
this method in serologically defined animals, 96.3 to 100 % 
of positive animals were identified. 

Prukaz protihitek proti enzooticke bovinni leukoze 
v mlece dojnic ELISA testem 

Byla studovana moznost detekce anti-BLV protihitek 
v mlece dojnic ELISA a imunodifuznim testem. Vysledky 
uk8.zaly, ze citlivost imunodifuznlho testu pM zjistovani 
anti-BLV protiJatek v mlece je nizka. PM pouziti teto metody 
byly protihitky v mlece prokazany pouze u 37,7 % dojnic 
z tech, u . ktery-ch byly prokazany v seru. Ve stejnych 
podminkach provedena vysetreni ELISA testem dala shodne 
vYsledky (serum - mleko) v 96,3 - 100,0 % • Byla prokazana 
vysoka korelace mezi titrem protiJ.atek v seru a mIece. Titr 
protiJ.atek v mIece ve srovnani se serem pM provedeni ELISA 
metodou je az 25x niZSl. Prukaz anti-BLV protihitek v mlece 
dojnic je vhodny zpusob k detekci enzooticke leukozy skotu 
ve stade. 

ITpHMeHeHHe MonOKa ~OHH~ KOPOB ~~ onpe~eneHH~ 
aHTHTen npOTHB 3H300THQeCKOrO neHKo3a KpynHoro 

poraToro CKOTa 3nH3A TeCTOM 

H3YQanHCb B03MOJICHOCTH onpe~eneHH~ aHTHTen npOTHB 
neHKo3a KpynHoro poraToro CKOTa B MonOKe ~OHH~ 
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KOPOB 3Jm3A H HMMYHO,ItH4J4JYSHblM TeCTaMH. no nony
lIeHHblM pesynbTaTaM 6hUlO YCTaHOBneHO, liTO lIYBCTBH
TenbHOCTb HMMYHO,ItH4J4JYSHoro TeCTa K onpe,IteneHHIO 
aHTHTen 3HSOOTHlIeCKoro neHKosa B MonOKe HHSKa~. 
npH HcnonbSOBaHHH ,ItaHHOrO MeTO,Ita aHTHTena 6hUlH 
B MonOKe 06HapY)lCeHbl nHWb Y 37,7 % ,ItOHHblX KOPOB 
HS Tex, Y KOTOPblX OHH 6hUlH ,IteTeKTHpoBaHbl B CblBO
pOTKe. npH O,ItHHaKOBblX ycnoBH~x npOBO,ItHnH Hccne
,ItOBaHH~ 3Jm3A TeCTOM C To)lC,IteCTBeHHblMH pesynbTa
TaMH (CblBopoTKa MonoKo) 96,3 100,0 %. BhUla 
YCTaHoBneHa BblCOKa~ KOPP en~UH~ Me)lC,Ity THTPOM aHTH
Ten B CbIBopOTKe H MonOKe. THTP aHTHTen B MonOKe 
no cpaBHeHHIO C CblBOPOTKOH npH HCCne,ItOBaHHH MeTO,ItOM 
3Jm3A B 25 pas HH)lCe. Onpe,IteneHHe aHTHTen npOTHB 
3HSOOTHlIeCKoro neHKosa B MonOKe ,ItOHHblX KOPOB ~BnH
eTC~ npHrO,ItHblM cnoc060M ,IteTeKTHpOBaHH~ 3HSOOTH
lIeCKoro neHKosa KpynHoro poraToro CKOTa B CTa,Ite. 
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