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Summary. - Time-resolved fluoroimmunoassay (TR-FIA) was
used for the first time for evaluation of infestation of ixodid ticks
with tick-borne encephalitis virus, Comparison of TR-FIA results
with those obtained in enzyme immunoassay and by virus isolation
confirmed the high efficacy of the method in question. Positive
“results of TR-FIA coincided with the data of virus isolation in
83.6 % cases, the level of false-negative results did not exceed
‘1.2 %, the overall time consumption amounted to about 1.2 hr.
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Introduction

Tick-borne encephalitis (TBE) is still an urgent problem of the C.I. 8.
health service so that effective methods for evaluation of ticks infestation are
demanded. Until recently, the only way of evaluating tick infectivity was the
isolation of virus by inoculation to mice or tissue cultures. Due to its significant
labour-consuming nature and large numbers of animals required, pools of
10-12 ticks are usually employed. This method reflects the tick infestation rela-
tive extent only. At present, solid phase enzyme immunoassay (EIA) has been
widely introduced for TBE virus detection in individual ticks. However, this
assay has frequently proved an inadequate sensitivity and, therefore, virus-
-specific antigens were detected only in 50-55 % infected ticks (Navolokin and
Subbotina, 1985; Kokorev and Subbotina, 1989; Schipakin et a/., 1989). Conse-
quently, enhancement of sensitivity and specificity of current short-term
assays as well as the development of new assays is still urgent.

TR-FIA, time-resolved fluoroimmunoassay (Soini and Hemmili, 1979) has
recently received the attention of virologists. It is a solid phase immunoassay
based on the application of lanthanide ion-labelled antibodies such as euro-
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Tween 20. The buffer for antigen and conjugate dilution contained: 0.05 mol/1 Tris-HCI pH 7.75,
0.15 mol/l NaCl, 0.01 % Tween 20, 20 ul diethylentriaminopentaacetic acid and 0.5 % BSA.

Evaluation of results. The result was considered positive if the signal execeeded the cut-off level
of luminescence (TR-FIA) or extinction (EIA) of the negative control. The minimal cut-off level
was defined as 2-fold signal of the negative control. The results were statistically evaluated using
the method of correlation analysis and %? criterium (Bessmertny, 1967).

Results

The major problem of evaluating the results while analysing a great number
of samples containing an unknown amount of antigen was to determine an
adequate cut-off level. As it is evident from the Fig. 1, the minimal cut-off
level for evaluation of TR-FIA results appeared to be 4,000 cps. False negative
results (negative TR-FIA but positive virus isolation) were absent, however,
false positive level was markedly high (positive TR-FIA and negative
bioprobe). No false positive results were noted when the cut-off level was
10,000 cps, but the efficacy of TR-FIA was lowered when compared to that of
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Fig. 1
The effect of the cut-off level value on TR-FIA (I) and EIA (II) results
Circles denote coincidence with the results of a bioprobe; squares - the level of false positive
results; triangles - false negative results,
Ordinate: on the left - coincidence with the results of a bioprobe and hyperdiagnosis level; on the
right - false negative results (expressed in %); abscissa: cut-offlevel, cps x 10° (TR-FIA) or absor-
bance units (EIA).
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cantly higher (18.3 %) and predominantly found in the group with low antigen
content. Comparative analysis of the values of TBE virus antigen levels and the
data on biological isolation of the infectious virus showed that the latter is
detected in 100 % of samples only in case of medium or high antigen levels in
ticks both by TR-FIA and EIA data. In the case of low antigen level the number
of positive findings in EIA (10 out of 749) and particularly, in TR-FIA (104 out
of 749) was significantly superior to the number of those containing infectious
virus. However, a certain amount of false negative results was noted: 35
samples in EIA and 9 in TR-FIA. The correlation between virus 1solat10n and
positive TR-FIA and EIA results was statistically significant (x*-899.1;
p <0.001 and »? = 242.3; p <0.001, respectively).

The results obtained in TR-FIA and EIA during examination of 749 tick
suspensions are summarized in Table 3. Negative results coincided almost
completely. The rate of positive coincidence depended on the amount of the
antigen in ticks: 100 % rate of coincidence was recorded only in case of high
antigen level and decreased to 42.9 % in case of medium values. 103 out of 104
samples containing low levels of antigen as shown in TR~FIA proved negative
in EIA. Consequently, high correlation (r=-0.86; p <0.001) between the
number of positive results in TR~FIA and EIA and the amount of virus-spe-
cific antigens in samples was registered only in the case of medium and high
antigen levels, i.e., when the value of the luminescent signal exceeded 10,000
cps. The total number of positive findings in TR-FIA was nearly 6-fold higher
as compared to the similar index in EIA.

Table 2. Correlation of TR-FIA and EIA results with those obtained during direct isolation of the
infectious TBE virus

Assay Antigen Number Positive results of a bioprobe
level of samples
Total %
Negative 613 9 1.5
Low 104 14 13.5
TR-FIA Medium 21 21 100
High 11 11 100
Total 749 55 7.3
Negative 726 35 48
Low 10 7 70*
EIA Medium 7 7 100
High 6 6 100
Total 749 55 1.3

Footnote: *the value cannot be considered statistically significant owing to a small number of
samples in the group under study.















