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Development and Evaluation of a Competitive Enzyme Immunoassay for the Detection of Antibodies to
Treponema pallidum. Kim, Byong-Moon, Jeong-Hwan Lee, Moon-Sup Jeong, Seung-Chul Kim, Mee-
Yong Lee, Sung-Hee Lee and Won-Bae Kim*. Research Laboratories, Dong-A Pharm. Co., Ltd., Yong-in,
Kyunggi-DO 449-900, Korea — A competilive enzyme-linked immunosorbent assay (ELISA) for the detection of
antibodies to Treponema pallicum (T, pallidum) was developed and evaluated. 7. pallidum lysate was immobilized
on the surface of microplate wells and horseradish peroxidase labeled human anti-7. pallidum was prepared and
used as a tracer. The performance of the competitive ELISA was evaluated by using different specimens. The com-
petitive ELISA showed a sensitivity of 100% in a performance panel consisting of serurn and plasma with anti-T.
pallidum reactivity ranging from negative to strong positive by FTA-ABS test system and 120 plasma samples posi-
tive by TPHA. The specificity of the competitive ELISA was 100% in 1,200 plasma samples collected from healthy
seronegative blood donors. These results suggest that the competitive ELISA provides an excellent assay method for

the detection of antibodies to 7. pallidum, and may be particularly useful for serological blood screening of syphilis.
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Fig. 1. SDS-PAGE analysis of lysed Treponema pallidum
(Nichols strain). Lane M; Size marker, Lane 1; Lysed T. palli-
dum. Antigens are designated according to Norris[13].
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Fig. 2. Purification of human anti-Treponema pallidum IgG by
Protein G affinity chromatography. (A) SDS-PAGE analysis:
Lane M; Size marker, Lane 1; TPHA positive human plasma,
Lane 2; Protein G loading out, Lane 3; Protein G washing out,
Lane 4; Purified IgG. (B) Results of a competitive ELISA in
each purification steps. Activity (AOD) means difference in
optical density between negative control and specimen.
#Specific activity is indicated by AOD/protein (mg).
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Fig. 3. Conjugation of human anti-Treponema pallidum 1gG to
HRPO. (A) Elution profiles of conjugate by gel permeation
chromatography. (B) Results of the competitive ELISA using
conjugate fractions (F1-F18). Sera collected from patients with
syphilis and sera collected from healthy blood donors were
used as positive control and negative control. (C) RZ value is
the ratio of absorbance at 403 nm to absorbance at 280 nm
(Aqo3/Azgp). *NeX represents the mean absorbance of the nega-
tive controls. "Pex represents the mean absorbance of the pos-
itive controls.
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Table 1. Sensitivity of Dong-A Syphilis competitive ELISA
(A) Syphilis Mixed Titer Panel PSS201 (Boston Biomedica. Inc., USA)

Specimen Zeus® Miles? Wamnpole® ¢ ateer!  Dong-A Competitive
LD, # Type FTA-ABS TPHA RPR nIA ELISA
PS55201-01 Serum Reactive Reactive + + +
PS5S5201-02 Plasma Reactive Reactive + + +
PS5201-03 Serum Reactive Reactive - £
P88201-04 Serum Reactive Reactive - -
PSS8201-05 Serum Nonreactive Nonreactive - - -
PSS201-06 Serum Reactive Reactive + -+ +
PS88201-07 Plasma Reactive Reactive + + +
P55201-08 Plasma Reactive Reactivef + + +
PS5201-09 Serum Reactive Reactive + + +
PSS201-10 Plasma Reactive Reactive + + +
PSS201-11 Plasma Reactive Reactive + + +
PSS201-12 Serum Reactive Reactive - + +
P55201-13 Serum Reactive Reactive + + +
PS5201-14 Serum Reactive Reactive - + +
PS88201-15 Plasma Nonreactive Nonreactive£: - - -
P88201-16 Serum Reaclive Reactive + + +
PSS201-17 Serum Reactive Reactive + + +
PS88201-18 Plasma Reactive Reactive + + +
PSS201-19 Serum Reactive Reaclive + + +
PSS201-20 Plasma Reactive Reactive + + +
PS5201-21 Plasma Reactive Reactive + + +
P§S8201-22 Plasma Reactive Reactive - + +
P55201-23 Serum Reactive Reactive + + +
PS8201-24 Plasma Reactive Reactive ) + + +
PS85201-25 Plasma Reactive Reactive + + +

FTA-ABS Test System (Zeus Scientific Inc.), PSera-Tek Treponemal Antibody TestMHA-TP(Miles Inc.), “Wampole Impact RPRTM Card

Test (Wampole), dCAPTIATM Syphilis-G (Centocor Inc.). Test results by FTA-ABS, TPHA, RPR and a commercial ETA were shown on the
data sheet

(B) TPHA positive specimen

No. of EIA reactives (%)

No. of specimen evaluated

“Foreign Company Dong-A Syphilis
120 120 (100) 120 (100)
B Company
EIAS} TPHA A|ok& A oA RAE 55 2] & 2 o
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Table 2. Reproducibility of Dong-A Syphilis competitive ELISA

(A) Intra Assay
Specimen Mean X)  °S.D °C.V %
Negative 1.856 0.109 3.9
Positive-1 0.336 0.029 8.6
Positive-2 0.540 0.024 4.5
Positive-3 0.281 0.028 9.8
Positive-4 0.199 0.020 10.1
(B) Inter Assay
Specimen Mean (X) %8.D bCV %
Negative 1.812 0.190 10.5
Positive-1 0.305 0.035 9.6
Positive-2 0.574 0.049 8.5
Positive-3 0.309 0.033 10.7
Positive-4 0.204 0.013 6.2
SD(s) = /l ()(-5{)2 CV %=
S.D(s) = HZ ,oC. = 3
25
20 |
15 |
S/C ratio 1
10 | -
05 |
0.0 [

Positive Negative

Fig. 4. Distribution of $/C (Signal/cut-off) ratio of test samples
by competitive ELISA. Each symbol represents a value of S/C
ratio on each test sample.
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